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(57) Sang ché dé cap dén phuong phap tong hop cac hat tuong ty virut cam (VLP) ¢ thuc
vat hoac bo phan cua thyc vat. Phuong phap nay gbém buéc biéu hién HA cam thé kham
trong cdy hodc bo phan cia cay. Sang ché cung dé cap dén VLP chira protein cim HA thé
kham va cac lipit thuc vat. Sang ché con dé cip dén axit nucleic ma hoa HA ciim thé kham
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Linh vire k§ thuit dwoc dé cip

Sang ché @& cap dén céc hat twong tu virut. Cu thé hon, sang ché dé cap dén dén cac
hat twong tu virut thé kham chira chit ngung két hong cau ctm, va cac phuong phép san

xudt cac hat trong ty virut cim thé kham.
Tinh trang k¥ thuét ciia sang ché

Ctim 14 nguyén nhan dan dén tir vong & ngudi do virut héd hap, va trong dot “cim
muila”, u6c lugng c6 khoang tir 10 &én 20% dan sd trén toan thé gidi c6 thé bi nhiém, dén

dén tir 250 dén 500000 ngudi chét mbi nam.

Phuong phap phd bién chdng lai bénh ciim & ngudi 13 tiém chiing hang ndm. Vacxin
thuong 1a su két hop ciia cac chiing khac nhau ma ching dugc du doén 13 nhing ching
troi dan t6i ctim theo mua, tuy nhién sb luong lidu vacxin dugc san xuét hang ndm khong
dt dé tiém chung cho toan bd dan sb thé gioi. Vi du, Canada va Hoa Ky dat da s liéu
vacxin dé chiing ngiré\c.ho khoang mot phan ba dén sé cta ho, trong khi chi ¢6 17% dan
s6 ctia Chau Au c6 thé duoc chﬁng hgfia'- su san xuit nay khong du (_ié d61 mat véi dai
dich ctim trén thé gidi. Du_la viéc san xuét can thiét hang nam c6 thé bang cach na}.f:l.lay
cach khac gap trong nam nhét dinh, cic chiing chiém wu thé thay ddi tir ndm nay sang
nam khéc, do d6 su du trit nhiéu 14n v&i nhu cdu thip trong niam 1a khong thuc té. V&
phuong dién kinh té, viéc san xudt quy mé 16n vacxin cum c6 hiéu luc 1a mbi quan tam

16n cua chinh phu va cling nhu cong nghiép tu nhan.

Glycoprotein bé mit chit ngung két hdng ciu cum (HA) 14 ¢4 protein lién két thy thé
va protein dung hop mang. Pay 14 trime ctia cic nhom con gidng hét, mdi nhém chira hai
polypeptit lién két disulfua, HA1 va HA2, nhan dugc tir sy phan cat phéan giai protein cila
tién chat, HAO, c6 trinh tu peptit tin hiéu tai dau tan cung N cua n6 va trinh ty dang moéc
clia mang tai dau tan cung C ctia n6. Su phan cit tao thanh HA1 va HA2 tao ra dau tan
cing N cuia polypeptit nhé hon, HA2, ¢6 trinh tu dang méc ciia mang tai ddu tin cing C
ctia n6. Su phén cét cdn dén hoat tinh dung hop mang nhung khong phai dé tao mién dich.
Trinh tu dau tin cung N HA2 duogc goi la “peptit dung hop” do s phan cat tai cc trinh tu

-2-



23591

ki nude tuong tu ciing can dén hoat tinh ciia cac protein dung hop virut khac, va do peptit

tong hop 20-chudi tin twong tu véi cac trinh tw dung hop mang in vitro.

No6i chung, bé mit cia ‘dau’ co dang hinh cAu bao g@)m cac vong linh hoat khac
nhau c6 cac viing khang nguyén bién thién va dic trung thich hop dugc thiét ké dudi dang
cacvitri A, B, C, D va E (duogc dua ra trong Wiley et al., 1987. Annu. Rev Biochem
56:365-394). Su xen vao hoic thay thé cac trinh tw peptit ngan tai mot vai vi tri (vi du B
va E) trong céc nghién ctru mién dich dugc mo ta (Garcia-Sastré et al. 1995. Biologicals
23:171-178). Nhén t6 sinh truéng biéu bi (EGF), khang thé chudi don (scFV) va viing Fc
ctia IgG, c6 kich thudc ndm trong khoang tir 53 dén 246 axit amin, dugc xen vao tai ddu
tan cung N cua H7 va cac thé kham dwogc biéu hién thanh coéng (Hatziioannou et al., 1999.
Human Gene Therapy 10:1533-1544). Gan day, 90 va 140 cAc viing axit amin ctia khéng
nguyén bao vé Bacillus anthracis dwoc dung hop vao cac dau tin cliing amino cia H3 (Li
etal., 2005. J. Virol 79:10003-1002). Copeland (Copeland et al., 2005. J. Virol 79:6459-
6471) md ta su biéu hién glycoprotein bé mat gp120 Env HIV trén than H3, tai d6 ving
gp120 dugc thay thé toan bd dau dang hinh cau ctia HA.

Céc san pham tai t& hop khac nhau dugc phét trién duéi dang cac ddi tuong vacxin
cim tai t6 hop. Cac phuong phép nay tap trung biéu hién, san xuét, va tinh sach cac
protein HA va NA cum typ A, gdm biéu hién cac protein nay sir dung céc té bao con tring
bi nhiém baculovirut (Crawford et al, 1999 Vaccine 17:2265-74; Johansson, 1999 Vaccine
17:2073-80), cc vecto ciia virut, va cac ciu tric vacxin ADN (Olsen et al., 1997 Vaccine
15:1149-56).

Viéc san xuét ching virut cim khong 1ay nhiém véi cac muc dich vacxin 13 mot
cach d& tranh sy nhiém khéng cb y. Mit khéc, cc hat twong tu virut (cac VLP) dudi dang
cac phan tir thé cho virut da nudi cdy dugc nghién ctru. Cac VLP bét chude ciu tao ciia vo
capsid virut, nhung thiéu hé gen, va do d6 khéng thé tai tao hodc tao ra cc bién phéap
nhiém khuén thu phat. Céc k¥ thuét san xuit VLP cim hién nay dua trén sy biéu hién
déng thoi cta nhiéu protein virut, va sy phu thudc nay thé hién nhugc diém cia cac k¥
thuat nay tir truong hop dai dich va bénh dich hang niam, thoi gian dap tmg quyét dinh sy
tiém chung. Mot hé théng san xuit VLP don gian hon, vi dy, hé théng dua vao su biéu
hién cta chi mot hodc mot vai protein ctia virut ma khong can phai biéu hién céc protein

cua virut khong cau tric 1a mong muon dé thuc day su phat trien cac vacxin.
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Céc virut ¢6 v boc ¢6 thé thu duge bao lipit ciia chiing khi ‘sinh chdi’ ma khong c6
té bao bi nhidm va thu duge mang tir mang té bao, hoic tir té bao ctia bao quan bén trong.
Trong cac hé té bao dong vat c6 vu va baculovirut, vi du, virut cm sinh choi tir mang té
bao (Quan et al 2007 J. Virol 81:3514-3524). Chi mot vai virut cé vé boc dugc biét t&i
1am lay nhiém céc cdy (vi du, c4c chi ctia Tospovirut va Rhabdovirut). C4c virut c6 vé boc
clia cdy da biét, chiing dugc mé ta nhd sinh chdi tir mang bén trong ciia té bao chu, va
khong tir mang té bao. Mic di1 s6 lugng nhé cac VLP tai t6 hop dwoc san xuét trong cac
vét cha cia cdy, nhung khong mot VLP nao ¢ ngudn gde tir mang té bao, diéu nay duara
c4u hoi 12 liéu cac VLP c¢6 ngudn gde tir mang té bao, bao gdm cac VLP ctim c6 thé duoc

tao ra trong cay khong.

S tao thanh cac VLP, trong hé thdng bit ky, cac vi tri quan trong doi héi cdu truc
clia cac protein — thay dbi cac doan trinh ty ngén twong Gmg véi cic vong bé mit duogc
chon cuia ciu triic ¢6 dang hinh ciu c6 thé khong c6 nhiéu hiéu qua bidu hién polypeptit
ctia chinh n6, tuy nhién cac nghién ctru vé& ciu tric khong ching minh duge hiéu qua cia
cac bién ddi dua trén sy tao thanh cac VLP. Su két hogp cua céc ving va cAu tric khac
nhau ctia HA (vi du trinh tu dang méc ciia mang, cic ving than hogc gbc ciia trime tach
riéng khéi d4u hinh ciu tir mang) duogc tién hoa béi virut va khong cai thién dugc cac bién
dbi twong ty ma khong lam mét tinh nguyén ven ctia HA trime va su tao thanh VLP. Su
san xuit cic HA VLP ciim dugc mé ta trude ddy boi cac tac gia sang ché trong WO

2009/009876.
Ban chit ky thuit cia sang ché

Sang ché @& cap dén cac hat twong tu virut. Cu thé hon, sang ché dé cap dén dén cac
hat twong tw virut chtra chat ngung két hong cau ctim thé kham, va cac phuong phép san

xudt cac hat tuong ty virut chat ngung két hong cau cum thé kham.

Muc ti€u cua sang ché 1a d€ xuat cac hat twrong tu virut ciim thé kham dugc cai thién

(VLP).

Sang ché dé xuit polypeptit bao gdbm HA ctim thé kham bao gdm nhém ving gbe
(SDC), nhém ving dau (HDC) va nhém ving xuyén mang (TDC) trong d6: SDC chira
ving phu F’1, F*2 va F; HDC chira ving phu RB, E1 va E2; TDC bao gdm ving phu
TmD va Ctail; va trong d6 it nht mot ving phu 1a HA ctim thtr nhat va cac ving phu

khac trong mdt hodc nhidu HA ctim thir hai. HA ctim thtr nhét va thir hai ¢6 thé doc lap
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dugc chon tirnhém bao gdbm H1, H3, H5 va B. Hon nita, polypeptit c6 thé bao gdm peptit
tin hiéu.

Sang ché ciing dé xuat axit nucleic ma hoa polypeptit bao gdbm HA cum thé kham
bao gdm nhém ving gdc (SDC), nhém ving ddu (HDC) va nhém ving xuyén mang
(TDC) trong do: SDC chtra ving phu F’1, F’2 va F; HDC chtra ving phu RB, E1 va E2;
TDC bao gdm ving phu TmD va Ctail; va trong d6 it nhat mot viing phu 1a HA cum thir
nhét, va céc vung phu khéc trong mot hodc nhiéu HA cim thit hai. Axit nucleic cling c6
thé ma hoéa polypeptit bao gdm peptit tin hiu cong thém SDC, HDC va TDC nhu dugc
dinh r4.

Phuong phép san xuét cac hat twong tu virut cim thé kham (cac VLP) & thyc vt

ciing dugc dé xuat, phuong phép bao gom:

a) tao ra axit nucleic ma héa HA ciim thé kham peptit tin hiéu, nhém ving gbc
(SDC), nhém viing dau (HDC) va nhém ving xuyén mang (TDC) trong d6: SDC chtra
vung phu F’1, F’2 va F; HDC chtra viing phu RB, E1 vaE2; TDC chra viing phu TmD va
Ctail; va trong d6 it nhat mot ving phu 1a HA ctm thtr nhét, va cac ving phu khéc trong

mot hodc nhi€u HA cum thir hai vao cdy, hoac by phéan cta cay, va

b) U cdy, hodc by phén cua cdy, dudi cac dieu kién cho phép biéu hién axit nucleic,

nho d6 san xuat duoc cac VLP.

Sang ché gdbm phwong phap duge mo ta & trén, trong d6 trong bude dua vao (bude
a), axit nucleic duoc dua vao cay theo kiéu tam thoi. Mit khac, trong budc dwa vao (budce
a), axit nucleic dugc dua vao ciy va duge hop nhét én dinh. Phuong phap c¢6 thé bao gdm

budc: ¢) thu vat chu va tinh sach cac VLP.

Sang ché d& xuét cdy, hodc b phan cua cdy bao gém HA ctim thé kham, hodc trinh
tu nucleotit ma héa HA cum thé kham, HA ctim thé kham bao gdbm nhém ving gbc
(SDC), nhém ving dau (HDC) va nhom ving xuyén mang (TDC) trong d6: SDC chira
vung phu F’1, F’2 va F; HDC chtta ving phu RB, E1 vaE2; TDC chira vung phu TmD va
Ctail; va trong d6 it nhat mot ving phu 1a HA ctim thw nhét va cac viing phu khéc trong

mdt hodc nhiéu HA cam thir hai.

Cay, hodc bd phén cua cay, cd thé con bao gdm axit nucleic bao gom trinh tu

nucleotit ma héa mdt hodc nhiéu hon mot protein chaperon dugc lién két c6 hi€u qua voi
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viing diéu hoa c6 hoat tinh trong cdy. M6t hodc nhidu hon mét protein chaperon c6 thé

dugc chon tir nhém gdm Hsp40 va Hsp70.

Sang ché gin lién v6i hat twong ty virut (VLP) bao gdm HA ctim thé kham, HA ctim
thé kham bao gdm nhém viing gbe (SDC), nhém ving ddu (HDC) va nhém ving xuyén
mang (TDC) trong d6: SDC chtra viung phu F’1, F’2 va F; HDC chira ving phuRB, E1 va
E2; TDC chtra ving phu TmD va Ctail; va trong d6 it nhét mot vung phu 1a HA ciim tha
nhét va cac viing phu khac trong mét hodc nhiéu HA cim tht hai. VLP ¢6 thé bao gbém

thém cac N-glycan dic trung & thuc vat, hosc N-glycan dwgc cai bién.

Ché pham bao gdm liéu dung hitu hiéu VLP nhu dugc mé ta va chit mang duoc

dung ciing duoc @& xuit.

Theo mét khia canh khac ctia sang ché d& xuét phuong phap gy ra sy mién dich véi
sw nhiém virut cam trong di tuong, bao gdm viéce st dung VLP cho dbi tuong. VLP cé
thé dugc st dung cho déi trong theo duong miéng, trong da, trong miii, trong co, trong

bung, trong tinh mach, hodc dudi da.

Céc viing diéu hoa c6 thé dugc gin hiéu qua véi trinh ty ma héa protein HA thé
kham gém céc vung diéu hoa c6 hoat tinh trong té bao thuc vat, t& bao con trung hoac té
bao ndm men. Cac viing didu hoa nay c6 thé gdbm ving didu hoa plastoxyanin, ving didu
hoa Ribuloza 1,5-bisphosphat carboxylaza/oxygenaza (RuBisCO), protein gin clorophyl
a/b (CAB) hodc ST-LS1. Cac ving diéu hoa khac gdbm 5° UTR, 3’ UTR hoic cac trinh ty
két thic. Viing diéu hoa plastoxyanin c6 thé 13 ving diéu hoa plastoxyanin ¢ ¢6 linh lang;

5° UTR, 3’UTR hoic céc trinh tu két thuc cling c¢6 thé 13 trinh ty cé linh lang.

Sang ché dé xuét polypeptit HA ctim thé kham bao gdbm bénh ciim thir nhit va bénh
ctm thir hai, bénh cim thir nhit va bénh cam thi hai c6 thé doc 13p dugc chon tir nhom
bao gdbm B, H1, H2, H3, H4, H5, H6, H7, H8, H9, H10, H11, H12, H13, H14, H15 va
H16; v6i didu kién 12 bénh ctim thir nhit va bénh ctim thi hai khong thudc typ cum, typ

phu, hodc c6 ngudn gbe twong tu.

Phit hop v6i mot vai khia canh ciia sang ché, polypeptit HA ctim thé kham bao gdm
trinh tur peptit tin hiéu, trinh ty peptit tin hiéu c6 thé duoc chon tir nhém bao gﬁ“)m trinh tu
peptit tin hi¢u géc, trinh tu peptit tin hiéu PDI c6 linh lang, trinh tu peptit tin hiéu H5 cim
va trinh tu peptit tin hi¢u H1 cam
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Sang ché d& xuit phuong phéap san xuit VLP chta chét ngung két héng cau (HA)
ciim thé kham trong vét chii ¢6 kha nang san xuét VLP, gdm ciy, con tring, hoic nim
men bao gdm, su dura vao axit nucleic ma hoa HA ctim thé kham bao gdbm bao gém nhém
ving gbc (SDC), nhém ving dau (HDC) va nhém ving xuyén mang (TDC) trong do:
SDC chtra ving phu F’1, F’2 va F; HDC chtra vung phu RB, E1 va E2; TDC chtra viing
phu TmD va Ctail; va trong d6 it nhat mot viing phu 13 HA cum thtr nhét va cac vung phu
khac trong mét hodc nhiéu HA cam tht hai, vao vat chu, va u vat chu trong cac diéu kién

cho phép biéu hién axit nucleic, nh&r d6 san xuét duoc cac VLP.

San xuét cac VLP trong cdy thé hién cac wu diém khac so v6i san xuit cac hat nay
trong canh trudng té bao con trung. Céc lipit cta cy c6 thé kich thich cac té bao min
dich dic hiéu va 1am ting d4p ing mién dich gy ra. Cac mang cuia cdy dugc tao thanh boi
lipit, phosphatidylcholin (PC) va phosphatidyletanolamin (PE), va cling chira cac
glycosphingolipit chi lién quan dén cdy va mot sé vi khudn va dong vat nguyén sinh.
Sphingolipit khac thudng trong d6 khong phai 1a este ctia glyxerol tuong tu PC hodc PE
nhung diing hon gém rugu amino mach dai tao thanh lién két amit v6i mach axit béo chira
nhiéu hon 18 cacbon. PC va PE ciing nhu céc glycosphingolipit c¢6 thé gin vai cac phén tir
CD1 dugc biéu hién béi cac té bao mién dich cia dong vat c6 vii nhu cac té bao trinh dién
khang nguyén (cac APC) gidng céc té bao tua va dai thure bao va cac té bao khac gdm cac
té bao lympho B va T trong tuyén trc va gan. Hon nita, ngoai tac dung c6 hi¢u qua cua ta
duoc khi c6 mét lipit thuc vat, thi kha nang cta cac N-glycan thyce vat tao thuén loi dé bat
gilt cac khdng nguyén glycoprotein béi cac té bao trinh dién khang nguyén, c6 thé 1a vu
diém dé san xuit cac VLP thé kham & thuc vat. Khong mong mubn bi rang budc boi ly
thuyét, ngudi ta du doan rang cac VLP thé kham 1am tir thuc vat gdly ra phan Ung mién
dich manh hon so v&i cac VLP thé kham dugc tao thanh trong cac hé théng san xuét khac
va phan tmg mién dich nay dugc gy ra béi cic VLP thé kham 1am tir thuc vat ndy s&
manh hon khi dugc so sanh véi phan tmg mién dich duoc gy ra boi cac vacxin virut giam
d6ng luc nguyén ven hoic séng.

Trai v6i cac vacxin duge 1am tir toan bo virut, cac VLP thé kham tao ra vu diém khi
chung khéng c6 tinh 1y nhiém, do d6 bién phap ngan chin sinh hoc gi¢i han khong con 1a
vé&n quan trong vi vacxin dugc 1am tir virut nguyén ven, 1ay nhiém, va n6 khong can dé

san xut. Cac VLP thé kham 1am tir cdy tao ra vu diém cho phép hé thng biéu hién duoc
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phat trién trong nha kinh hoc trén canh déng, do d6 kinh té hon dang ké va thich hop véi

quy mo 16n.

Ngoai ra, cac cdy khong bao gom cac enzym c6 li€n quan dén sy tong hop va bo
sung cac goc axit sialic vao protein. Cac VLP c6 thé dugc tao ra khi khoéng co
neuraminidaza (NA), va khong can biéu hién dong thoi NA, hodc xit 1y cac t€ bao san

xudt hodc chiét vai sialidaza (neuraminidaza), d¢ dam bao su san xuat VLP & thuc vét.
Bén tom tdt sdng ché khong nhat thi€t phai mo ta tat ca cac dic trung cua sang ché.

Mo ta van tat cac hinh vé

Dic trung nay va céc dic trung khéac clia sang ché sé trd nén rd rang hon tir phan mé

ta sau ddy trong d6 tién hanh tham khao cac hinh v& dinh kém trong do:

Fig.1A thé hién biéu d6 ciia cac ving phu HA. SP: peptit tin hiéu, F'l, F'2, va F:
ving phu dung hop; RB: ving phu lién két thu thé, E1 va E2: viing phu esteraza,
TMD/CT: viing phu dudi té bao chit va mang van chuyén. Fig.1B chi ra sy thé hién dudi
dang‘biéu d6 cuia cac catxet bidu hién dya trén plastoxyanin (s san pham thiét ké: 774,
540, 660, 690, 691, 696) dé biéu hién chit ngung két hong ciu H1 A/Brisbane/59/2007
(H1/Bri), chit ngung két hong ciu H1 A/New Caledonia/20/99 (H1/NC) va chét ngung
két hong cau H5 A/Indonesia/5/05 (H5/Indo) c¢6 dang gbc va dang thé kham. Plasto pro:
trinh trr khoi dau plastoxyanin & co linh lang, Plasto ter: nhén té két thic plastoxyanin &
c6 linh ling, SP: peptit tin hiéu, RB: ving phu lién két thu thé, E1-RB-E2: esteraza va
vung phu lién két thu thé, TMD/CT: vung phu doan cudi té bao chat va mang van chuyén,
PDI: protein disulfua isomeraza & ¢6 linh ling. Fig.1C chi ra sy lién két trinh ty axit amin
duoc chong 1én bai sy lién két vé ciu tric véi cac HA cam khac nhau (B/Florida/4/2006
(BFlorida), SEQ ID NO:94 (ngin hang gen s6 truy cdp ACA33493.1;
B/Malaysia/2506/2004 (B-Malaysia), SEQ ID NO:95 (ngan hang gen sb truy cép
ABU99194.1; H1/Bri (A-Brisbane), SEQ ID NO:96 (ngin hang gen sb truy cap
ADE28750.1; H1 A/Solomon Islands/3/2006 (A-Sol.Isl), SEQ ID NO:97 (ngén hang gen
s truy cap ABU99109.1); HI/NC (A-NewCal)., SEQ ID NO:98 (ngan hang gen sb truy
cap AAP34324.1; H2 A/Singapore/1/1957 (A-Singapore), SEQ ID NO:99 (ngén hang gen
sd truy cap AAA64366.1); H3 A/Brisbane/10/2007 (A-Brisbane), SEQ ID NO:100 (ngan
hang gen s truy cap ACI26318.1); H3 A/Wisconsin/67/2005(A-WCN), SEQ ID NO:101
(ngan hang gen sb truy cdp AB037599.1); H5 A/Anhui/1/2005 (A-Anhui), SEQ ID
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NO:102 (ngidn hang gen sb truy cdp ABD28180.1); H5 A/Vietnam/1194/2004(A-
Vietnam), SEQ ID NO:103 (ngan hang gen sb truy cap ACR48874.1); H5-Indo, SEQID
NO:104 (ngan hang gen sé truy cap ABW06108.1. Ranh gi6i giita F'1, Esteraza 1, lién két
thu thé, Esteraza 2, F'2, Dung hop peptit, cic ving phu TMD/CT, va céc cu di-sulfua

dugc chi ra.

Fig.2 thé hién trinh tu axit amin cia cac viing phu dugc chi ra cia HA thé kham
dugc biéu hién béi, khung phia trén, cac san phdm thiét k& 690, 734 (SEQ ID NO: 11),
696 (SEQ ID NO: 112), va khung phia dudi, 691 (SEQ ID NO: 113. Axit amin 1-92 cua
SEQID NO: 111 1a ving F’1+E1 cuia H5/Indo; céc axit amin 93-263 14 ving diu RB cia
H1/Brisbane va axit amin 264-552 1a ving E2+F’2 ctia H5/Indo. Axit amin 1-92 ctia SEQ
ID NO: 112 1a ving F’1+E1 ctia H5/NC; céc axit amin 93-301 1a ving dau RB cua
H5/Indo va axit amin 302-586 1a ving E2+F’2 ctia H1/NC. Axit amin 1-42 cia SEQ ID
NO: 113 1a ving F’1+E1 cta H5/Indo; c4c axit amin 43-273 13 ving ddu E1-RB-E2 cia
H1/Brisbane va axit amin 274-552 14 ving F’2 cua H5/Indo.

Fig.3 thé hién trinh tur axit amin ctia ving ma hoa cac san phim thiét ké 690 va 734
(SEQ ID NO: 80) bao gdbm ving phu RB ctia H1/Bri, peptit tin hiéu H5/Indo, va phtc hé
ving gbc (SDC) bao gdm cac ving phu H5/Indo F'1, E1, E2, F'2 va F.

Fig.4 thé hién trinh ty axit amin cia ving ma héa san phim thiét k& 691 (SEQ ID
NO: 81) bao gbm phtrc hé viing d4u H1/Bri (HDC) bao gém peptit tin hi€u E1, RB, E2,
H5/Indo, va phtic hé viing gbc H5/Indo (SDC) bao gbm ving phu H5/Indo F'1, F'2 va F.

Fig.5 thé hién trinh tw axit amin ctia ving ma héa san phim thiét ké 696 (SEQ ID
NO: 82) bao gdm ving phu RB ctia H5/Indo, peptit tin hiéu PDI, va phtrc hé ving gbc
H1/NC bao gébm F'1, E1, E2 va F'2.

Fig.6 thé hién k¥ thut phan tich thm tach mi&n dich biéu hién H1/Bri duéi dang
gbc, san pham thiét ké 774 (bao gdm H1/Bri), san phim thiét ké 692 (bao g6m phirc hé
ving dau (HDC) ctia H1/Bri), va san phim thiét ké 690 (bao gdm ving phu RB cia
H1/Bri dugce dung hop béi phic hé ving gde H5/Indo (SDC) & thuc vat. Véi mdi san
pham thiét ké, tong sd protein chiét tir 3 cdy riéng biét dugce phén tich. Hai muoi
microgam protein dwoc nap cho mdi cay duogc phén tich. Théim tach Western dugc boc 10

boi cac khang thé don dong khang HA (khang H1-Brisbane; FII 10-150). San pham thiét
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ké 774 biéu hién H1/Bri véi peptit tin hiéu gdc ctia H1/Bri; san phim thiét ké 690, 691
biéu hién HA béi peptit tin hiéu gbc ctia H5/Indo.

Fig.7 thé hién k§ thuét phén tich thdm tach mién dich ctia H5/Indo ¢6 dang gbc, san
phém thiét ké 660 (bao gdbm H5/Indo, hodc san pham thiét ké 696 (bao gdbm viing phu
H1/Indo RB dugc dung hop béi H1/NC SDC, cac ving phu E1 va E2). Véi mbi san phdm
thiét ké, tdng sb protein chiét tir 3 cay riéng biét duwoc phan tich. Hai mwoi microgam
protein dugc nap cho mdi cdy duogc phan tich. Thaim tach Western duoc bdc 10 bdi cac
khang thé da dong khang H5 Indonesia (ITC IT-003-005V). San pham thiét k& 660 biéu
hién H5/Indo véi peptit tin hiéu gbc clia né; san pham thiét ké 696 biéu hién HA thé kham
V@i peptit tin hi¢u PDI.

Fig.8 thé hién sy biéu hién dudi dang biéu dd cac catxet biéu hién dya trén
35SCPMV/HT dé biéu hién H1/Bri c6 dang gbc (san pham thiét ké 732) va dang thé
kham (cac san phdm thiét ké 733 va 734). San pham thiét ké 733, bao gbm peptit tin hiéu
PDI va HDC, SDC va phtic hé ving xuyén mang (TDC) ctia H1/Bri, va san pham thiét ké
734 bao gdm peptit tin hiéu H5/Indo, F'1, E1, E2, F'2, F, va RB tir H1/Bri. 35S pro: trinh
ty khéi dau phién ma CaMV 35S, NOS ter: nhan té két thic nopalin synthaza, SP: peptit
tin hi€u, RB: viing phu lién két thu thé, E1-RB-E2: esteraza va vung phu lién két thu thé,
TMD/CT: ving phu doan cudi té bao chit va mang van chuyén, PDI: protein disulfua
isomeraza & co linh ling; CPMV-HT: c4c yéu té 5’ va 3’ trong hé théng biéu hién virut

kham dau diia c6 kha nang dich mé cao.

Fig.9 thé hién k¥ thuat thim mién dich biéu hién H1/Bri c6 dang gdc, sin phdm thiét
ké 732 (bao gém H1/Bri duéi su kiém so4t catxet biéu hién dua trén 35 SCPMV/HT), san
pham thiét ké 733 (bao gbém peptit tin hi¢u PDI duoc dung hop v6i H1/Bri; nho sy kiém
soat catxet biéu hién dya trén 35 SCPMV/HT), hoéc san phém thiét k& 734 bao ngm vung
phu H1/Bri RB dugc dung hop véi cac ving phu H5/Indo SDC, E1 va E2; nhd su kiém
soét catxet biéu hién dya trén 35SCPMV/HT). Vi mdi san pham thiét ké, tong sé protein
chiét tir 3 cdy riéng biét duoc phan tich. Nam microgam protein dugc nap cho mbi cay
dugc phén tich. Thém tach Western dugc boc 16 bdi cac khéng thé don dong khang HA
(FII 10-150).

Fig.10 thé hién su thé hién dudi dang biéu dd cac catxet biéu hién duwa trén

35SCPMV/HT dé biéu hién chét ngung két hdng ciu H3 A/Brisbane/10/2007 HA
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(H3/Bri) va B/Florida/4/2006 HA (B/Flo). San pham thiét ké 736 bao gdbm H3/Bri dugc
dung hop véi peptit tin hiéu PDI. San pham thiét ké 737 bao gém H3/Bri duoc dung hop
v6i peptit tin hiéu PDI va H5/Indo TMD/CT. San phdm thiét ké 739 bao gdm B/Flo duoc
dung hop véi peptit tin hiéu PDI. San pham thiét ké 745 bao gdm B/Flo dugc dung hop
v6i peptit tin hiéu PDI va H5/Indo TMD/CT. 35S pro: trinh tw khéi dau phién ma CaMV
35S, NOS ter: nhan t6 két thic nopalin synthaza, SP: peptit tin hiéu, RB: vung phu lién
két thu thé, E1-RB-E2: esteraza va vung phu lién két thu thé, TMD/CT: vung phu doan
cubi té bao chit va mang van chuyén, PDI: protein disulfua isomeraza & ¢ linh lang;
CPMV-HT: cic yéu td 5’ va 3’ trong hé thdng biéu hién Virut khim dau diia c6 kha nang

dich m3 cao.

Fig.11 thé hién bién dung hop trong cac san phim thiét ké sé 745 va 737. Ngudn gbc
cla trinh tw HA dugc chi ra bdi cac miii tén dau tron. Céc axit amin trong viing xuyén

mang 1a QILSIYSTVA, va dugc dit trude boi axit amin 1a mét phan clia ving ngoai.

Fig.12 thé hién trinh ty axit amin cia chit ngung két hdng cdu H5/H3 thé kham
(SEQ ID NO: 83; san pham thiét ké 737) bao gdm peptit tin hiéu PDI, viing ngoai cla
H3 A/Brisbane/10/2007 va TMD/CT cua H5 A/Indonesia/5/2005.

Fig.13 thé hién trinh tu axit amin ctia chit ngung két hdng ciu H5/B thé kham (SEQ
ID NO: 84) bao gébm ving ngoai ctia B/Florida/4/2006 va TMD/CT cua HS
A/Indonesia/5/2005 dwgc ma hoa bang khung doc mé trong san pham thiét ké sé 745.

Fig.14 thé hién sy phan tich thdm tach mién dich su biéu hién cta B/Flo dang géc,
san pham thiét ké 739 (bao gdm PDI-B/Flo), hodc vé6i san phidm thiét k& 745 (bao gdm
B/Flo HDC va SDC dugc dung hop véi H5/Indo TDC). V&i mbi san phim thiét ké, tdng
s6 protein chiét tir 3 cdy riéng biét dugc phan tich. Hai muoi microgam protein dugc nap
cho mbi cay dugc phan tich. Tham tach Western dugc bdc 10 bdi cac khang thé da dong

khang HA B/Florida (NIBSC 07/356).

Fig.15 thé hién phan tich thdm tach mién dich su biéu hién cia H3/Bri ¢6 dang géc,
san pham thiét k& 736 (bao gdbm PDI sp - H3/Bri), hodc vé6i san pham thiét ké 737 (bao
gbém H3/Bri HDC va SDC dugc dung hop véi H5/Indo TDC). V&i mdi san phim thiét ké,
tdng sb protein chiét tir 3 cdy riéng biét dwoc phan tich. Hai mwoi micro gam protein dugc
nap cho mdi ciy dugc phén tich. Thim tach Western duoc boc 16 béi cac khang thé da

dong khéang H3 Brisbane (NIBSC 08/124).
-11-
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Fig.16 thé hién phuong phép sic ky loai trir kich thudc cta protein tir 14 chiét tir cac
cay duoc thdm boi san phdm thiét ké sé 745. Ham luong protein tuong dbi ciia cac phan
rira giai dugc thé hién cho mdi phan. K¥ thuat thim tach Western chét ngung két hong
cau sir dung céc khang thé da dong khang HA B/Florida (NIBSC 07/356) trong cac phén
tir 7 dén 15 dugc thé hién nho dd thi. Pinh ria giai cua Blue Dextran 2000 dwgc chi ra boi
miii tén (phan sé 8).

FIG.17 thé hién trinh tv axit nucleic (SEQ ID NO: 52) cia doan duogc téng hop bao
gdm ving ma hoéa H5 hoan chinh (A/Indonesia/5/05 (H5N1)) (gém peptit tin hi¢u va

codon két thac) duoc chén, tai dau 5° boi vi tri HindIII va, tai ddu 3°, béi vi tri Sacl.

FIG.18 thé hién trinh tyr axit nucleic (SEQ ID NO: 53) ciia san pham thiét ké 660, va
catxet biéu hién HA bao gbm trinh tu khéi diu phién ma plastoxyanin & c6 linh langva s’
UTR, trinh tr ma hoa chét ngung két hdng cu c6 dang H5 A/Indonesia/5/05 (H5N1),
plastoxyanin & ¢ linh lang 3° UTR va trinh tu két thuc.

FIG.19 thé hién trinh ty axit nucleic (SEQ ID NO: 54) cia trinh tw ma héa H1 loai
dai (A/New Caledonia/20/99 (HIN1) (Ngan hang gen s truy cip AY289929) ma khong

c6 TmD va Ctail.

FIG.20 thé hién trinh ty axit nucleic (SEQ ID NO: 55) cua doan tdng hop bao gdm
trinh tu ma hoa H1 (A/New Caledonia/20/99 (H1N1) khong c6 TmD va Ctail. Trong ving
5°, cac nucleotit cudi ciing c6 bt ngudn tir PDI SP va gdm vi tri gi¢i han B gllIl va tai dau

3°, vi tri Sacl/Stul kép truc tiép tim thdy cing chiéu vé6i codon két thuc.

FIG.21 thé hién trinh ty axit nucleic (SEQ ID NO: 56) ctia doan dugc tdng hop bao
gdm trinh twr ma héa C-ter H1 (A/New Caledonia/20/99 (HIN1) gdm TmD va Ctail tir vi
tri KpnI dén codon két thuc (bi chin tai ddu 3’ nhd vi tri Sacl/Stul kép).

FIG.22 thé hién trinh tw nucleotit cho Medicago sativa mARN dbi v&i protein
disulfua isomeraza. Truy cip Ngan hang gen $S6.211499 (SEQ ID NO: 57). Céc nucleotit
32-103 m3a hoda peptit tin hi¢u PDI.

Fig.23 thé hién trinh ty nucleotit v6i plasmit PromPlasto-PDISP-Plasto 3°UTR.
FIG.23A thé hién trinh ty nucleotit v6i PromPlasto-PDISP (SEQ ID NO: 58). F1IG.23B
thé hién trinh ty nucleotit tir Plasto 3°UTR (SEQ ID NO:85). Peptit tin hi€u protein

-12-
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disulfua isomeraza (PDI) dugc gach chan. Cac vi tri gidi han BglIIl (AGATCT) va Sacl
(GAGCTC) duogc sir dung dé tach dong duogc thé hién bang cach in dam.

FIG.24 thé hién trinh tu axit nucleic (SEQ ID NO: 59; san phim thiét k& 540) cua
catxet biéu hién HA bao gom trinh ty khéi dau phién ma plastoxyanin & ¢6 linh langva s’
UTR, trinh ty ma hoéa peptit tin hiéu tir PDI va dang H1 A/New Caledonia/20/99 (HIN1),
plastoxyanin & cé linh lang 3> UTR va trinh tu két thiic. HI tir trinh tu ma hoa A/New
Caledonia/20/1999 duoc gach chan.

FIG.25 thé hién trinh ty axit nucleic (SEQ ID NO: 60) ctia doan dugc téng hop bao
gbém ving ma héa H1 hoan chinh (A/Brisbane/59/07 (HIN1)) (gém peptit tin hi¢u va
codon két thiic) bi chan, tai diu 5° béi trinh tyr gen plastoxyanin & ¢ linh lang tuong ung
v6i 84 nucleotit thir nht ngugce chiéu véi ATG ban du, bét ddu véi vi tri Dralll va, tai
dau 3, béi vi tri Sacl.

FIG.26 thé hién trinh ty axit nucleic (SEQ ID NO: 61: san pham thiét ké 774) coa
catxet biéu hién HA bao gom trinh ty khéi d4u phién ma plastoxyanin & ¢6 linh langvas’
UTR, trinh ty ma hoa chat ngung két héng cau ctia dang H1 A/Brisbane/59/07 (HIN1),
plastoxyanin & co linh ling 3’ UTR va trinh tu két thic.

Fig.27 thé hién trinh tyr axit nucleic cia catxet biéu hién s6 828 (SEQ ID NO: 62), tir
Pacl (ngugc chiéu véi trinh ty khéi dau phién ma) dén Ascl (ngay cing chidu véi nhan t6
két thuc NOS). Méy giai trinh ty CPMV HT 3’ UTR duogc gach dudi bdi ATG dot bién in
dam. Vi trf giéi han Apal dugc gach dudi va in nghiéng.

Fig.28 thé hién trinh tu axit nucleic (SEQ ID NO: 63; san phim thiét ké 690) cta
catxet biéu hién H5/H1 thé kham bao gdm trinh tw khoi ddu phién ma plastoxyanin & cd
linh lang va 5° UTR, trinh tw ma héa chét ngung két hong cau thé kham, plastoxyanin &
¢6 linh lang 3° UTR va trinh tur két thiic. Trinh tu ma hoa HA thé kham duoc gach duéi.

FIG.29 thé hién trinh tu axit nucleic (SEQ ID NO: 64; san phdm thiét ké 691) cta
catxet biéu hién H5/H1 thé kham bao gdm trinh tu khéi d4u phién ma plastoxyanin & cd
linh ling va 5° UTR, trinh tw ma héa chét ngung két hong ciu thé kham, plastoxyanin &
¢d linh lang 3> UTR va trinh tu két thuc. Trinh tw ma hoa HA thé kham duoc gach dudi.

FIG.30 thé hién trinh tu axit nucleic (SEQ ID NO: 65; san phdm thiét ké 696) cua

catxet biéu hién H5/H1 thé kham bao gdm trinh tu khéi ddu phién ma plastoxyanin & c6
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linh lang va 5° UTR, trinh tuy ma héa chit ngung két hong cau thé kham, plastoxyanin &
co linh ling 3° UTR va trinh ti két thic. Trinh tu ma hoa HA thé kham duoc gach dudi.

FIG.31 thé hién trinh tr axit nucleic (SEQ ID NO: 66; sdn pham thiét ké 732) coa
catxet biéu hién HA bao gbm trinh tu khéi ddu phién ma CaMV 35S, CPMV-HT 5’ UTR,
trinh tw ma hoa chit ngung két hong ciu c6 dang H1 A/Brisbane/59/07 (HIN1), CPMV-
HT 3’ UTR va trinh tu két thiac NOS. Trinh tu ma héa H1/Bri duge gach dudi.

FIG.32 thé hién trinh tu axit nucleic (SEQID NO: 67) cta trinh ty ma hoa, tir ATG

dén két thiic, ctia san pham thiét ké trung gian s6 787.

FIG.33 thé hién trinh tv axit nucleic (SEQ ID NO: 68; san phdm thiét ké s§ 733) cua
catxet biéu hién SpPDI H1/Bri bao gbm trinh ty khoi dau phién ma CaMV 35S, CPMV-
HT 5° UTR, trinh tu ma héa peptit tin hiéu tr PDI, trinh tw ma héa chét ngung két hong
cau c6 dang H1 A/Brisbane/59/07 (HIN1), CPMV-HT 3’ UTR va trinh ty két thic NOS.
Trinh ty m& hoéa ctia SpPDI H1/Bri dugc gach dudi.

FIG.34 thé hién trinh ty axit nucleic (SEQ ID NO: 69; san pham thiét ké 734) cua
catxet biéu hién H5/H1 thé kham bao gdm trinh tu khéi ddu phién ma CaMV 358,
CPMV-HT 5° UTR, trinh ty ma héa chat ngung két hdng cu thé kham, CPMV-HT 3’
UTR va trinh tu két thiic NOS. Trinh tur ma héa HA thé kham duge gach dudi.

- FIG.35 thé hién trinh tir axit nucleic (SEQ ID NO: 70) cua doan duoc téng hop bao
gdém ving ma héa H3 hoan chinh (A/Brisbane/10/07 (H3N2)) (g0m peptit tin hiéu va
codon két thiic) bi chin, tai ¢iu 5° boi trinh tir gen plastoxyanin & ¢6 linh lang tuong g
v6i 84 nucleotit thir nhét ngugc chiéu cia ATG ban dau, bt diu véi vi tri Dralll va, tai
du 3°, boi vi tri Sacl.

FIG.36 thé hién trinh tv axit nucleic (SEQ ID NO: 71; san phim thiét ké s6 736) cua
catxet biéu hién HA bao gdm trinh ti khéi ddu phién ma CaMV 35S, CPMV-HT 5° UTR,
trinh tw ma héa peptit tin hi¢u tir PDL trinh tw ma héa chét ngung két hdng cu c6 dang
H3 A/Brisbane/10/07 (H2N3), CPMV-HT 3’ UTR va trinh tu két thuc NOS. Trinh tu ma
hoéa cua Sp PDI H3/Bris dugc gach dudi.

FIG.37 thé hién trinh tu axit nucleic (SEQ ID NO: 72; san phém thiét k& 737) cta
catxet biéu hién H5/H3 thé kham bao gém trinh tu khoi dau phién m3a CaMV 358,
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CPMV-HT 5° UTR, trinh twy ma héa chit ngung két hdng cdu thé kham, CPMV-HT 3’
UTR va trinh tu két thuc NOS. Trinh tu ma héa HA thé kham duoc gach dudi.

FIG.38 thé hién trinh tu axit nucleic (SEQ ID NO: 73) cua doan duoc téng hop bao
gbm viing ma héa HA hoan chinh (B/Florida/4/06) (g5m peptit tin hiéu va codon két thuc)
bi chan, tai diu 5° béi trinh ty gen plastoxyanin & cé linh lang tuong Umg véi 84 nucleotit
thtr nhét nguoc chiéu cia ATG ban dau, bat diu véi vi tri Dralll va, tai dau 3°, béi Vi tri

Sacl.

FIG.39 thé hién trinh tu axit nucleic (SEQ ID NO: 74; san phim thiét ké s6 739) cta
catxet biéu hién HA bao gdm trinh tw khéi d4u phién ma CaMV 35S, CPMV-HT 5° UTR,
trinh ty ma héa peptit tin hiéu tir PDI, trinh tw ma héa chét ngung két hong ciu c6 dang
HA B/Florida/4/06, CPMV-HT 3’ UTR va trinh tu két thuc NOS. Trinh tu ma héa Sp PDI
B/Flo duoc gach dudi.

FIG.40 thé hién trinh ty axit nucleic (SEQ ID NO: 75; san phim thiét k& 745) cta
catxet biéu hién H5/B thé kham bao gbm trinh tu khéi déu phién ma CaMV 35S, CPMV-
HT 5’ UTR, trinh ty ma héa chét ngung két hong ciu thé kham, CPMV-HT 3’ UTR va
trinh tu két thuc NOS. Trinh tw ma héa HA thé kham dugc gach dudi.

FIG.41 thé hién trinh ty axit nucleic ma hoa Msj1 (SEQ ID NO: 76).

FIG.42 thé hién trinh tu axit nucleic (SEQ ID NO: 77) clia mot phan san pham thiét
ké s6 R850, tir HindIII (trong nhiéu vi tri tach dong, ngugc chidu véi trinh tu khéi dau
phién m#) t6i EcoRI (ngay ciing chiéu v6i nhan t6 két thiic NOS). Trinh tw ma héa HSP40

dugc gach dudi.

FIG.43 thé hién trinh ty axit nucleic (SEQ ID NO: 78) ciia mot phan san phim thiét
ké s6 R860, tir HindIII (trong nhiéu vi tri tach dong, nguoc chiéu véi trinh tu khéi dau
phién ma) ti EcoRI (ngay ciing chiéu v6i nhan t6 két thiic NOS). Trinh tw ma héa HSP70

duoc gach dudi.

FIG.44 thé hién trinh ty axit nucleic (SEQ ID NO: 79) ciia mét phan san phdm thiét
ké s& R870, tir HindIII (trong nhiéu vi tri tach dong, nguoc chiéu véi trinh tw khoi du
phién ma) téi EcoRI (ngay nguoc chiéu véi nhén té két thic NOS). Trinh ty ma héa
HSP40 duoc gach dudi in nghiéng va trinh ty ma héa HSP70 dugc gach dudi. A) cac
nucleotit 1-4946; B) cac nucleotit 4947-9493.
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Fig.45 thé hién dudi dang biéu dd san phdm thiét ké sé R472.

Fig.46 chi ra miu cau ndi disulfua cia cam A. Péanh s cdu néi: 1) Cys4HA1-
Cys137THA2, 2) Cys60HA1-Cys72HAI, 3) Cys94HA1-Cys143HAI, 4) Cys292HAI-
Cys318HALI 5) Cys144HA2-Cys148HA?2 va 6) Cys52HA1-Cys277HA1. Cac ciu nbi
disulfua khac véi typ phu A va B (Fig.47) duoc chi ra bai cac miii tén. Péanh sé tir H3

protein thuén thuc duoc sir dung.

Fig.47 chi ra mau cau ndi disulfua cia cam B HA. Dénh s6 ciu néi: 1) Cys4HAI-
Cys137HA2, 2) Cys60HA1-Cys72HAL, 3) Cys94HA1-Cys143HA1, 4) Cys292HAI-
Cys318HALI 5) Cys144HA2-Cys148HA2, 6) Cys52HA1-Cys277HAL, 7) Cys54HAI-
CysS7THA1 va 8) Cys178HA1-Cys272HAL. Cac cau nbi disulfua khac véi typ phu A
(Fig.46) va B duoc chi ra boi cac miii tén. Panh sb tir H3 protein hoan thién duoc st

dung.

Fig.48 chi ra biéu dd cac chirc nang dung hop hoan déi ving. Fig.48A chira su dung
hop vung phu RB tir H1/Bri, H3/Bri, va B/Flo véi H5/Indo SDC's, va viing phu RB cia
H5/Indo véi ving gbc H1/NC. Fig.48B chi ra sy dung hop viing phu E1-RB-E2 (HDC) tur
H1/Bri, H3/Bri hoac B/Flo véi H5/Indo SDC, va H5/Indo HDC véi H1/NC SDC.

FIG.49A thé hién trinh ti nucleotit (SEQ ID NO: 86) ciia H1 A/California/04/09.
Trinh tu ma hoa peptit tin hiéu protein disulfua isomeraza & c6 linh lang duogc gach dudi
va trinh ty ma héa H1 hoan thién duoc 1am ndi bat nho in dam. Fig.49B thé hién trinh ty
axit amin (SEQ ID NO: 87) cua H1 A/California/04/09. Peptit tin hi€u protein disulfua

isomeraza & co linh lang dugc gach dudi.

Fig.50 thé hién k¥ thuét phan tich thdm tach mién dich sy biéu hién chit ngung két
héng cau thé kham H5/B (san phim thiét k& s§ 747; bao gdm B/Flo HDC va SDC dugc
dung hop véi H5/Indo TDC) sau su thAm ciia AGL1/747 nguyén chét, thAm ddng thoi véi
AGL1/443 (vecto tréng) va dugc thAm dong thoi véi AGL1/R870 (HSP40/HSP70). Véi
mdi san phim thiét ké, tdng s protein chit tir 3 cdy riéng biét duoc phan tich. Hai muoi
microgam protein dugc nap cho mdi cdy duoc phan tich. Thdm tach Western dugc boc 10

boi cac khang thé da dong khang B-Florida (NIBSC).

FIG.51A thé hién trinh tu nucleotit ctia trinh tu trinh ty khoi dau phién ma 2X35S
(SEQ ID NO:88). FIG.51B thé hién trinh tu nucleotit ctia san phdm thiét ké 747 (SEQ ID
NO:93) tir Pacl (nguoc chiéu trinh ty khéi ddu phién ma 35S) t6i Ascl (nhan t két thiic
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NOS ngay cung chiéu). Trinh tu ma héa HA thé kham dugc gach dudi. Trinh ty trinh tu
khoi dau phién ma 2X35S duoc chi ra nho in nghiéng.

M0 ta chi tiét sang ché

Sang ché dé cap dén cac hat twong tu virut. Cu thé hon, sang ché dé cap dén dén cac
hat trong tw virut chira chat ngung két hong cau cum thé kham, va cac phwong phép san

xudt cac hat tuong ty virut cim thé kham.
Su mo ta dudi day 1a mot phuong an thuc hién dugc uu tién.

Sang ché @& xuat axit nucleic bao gdm trinh tu nucleotit ma hoa chit ngung két hong

cau cim thé kham (HA) duoc lién két hidu quéa véi ving didu hoa hoat hoa & thuc vat.

Hon nifa, sang ché dé xuit phurong phap san xuit cac hat turong tyr virut (cac VLP) &
thuc vat. Phuong phép gém viéc dua axit nucleic ma héa HA ctim thé kham duoc gén
hiéu qua v4i vung diéu hoa hoat tinh trong cdy, vao trong cay, hodc b phéan cia cay, va
cay hodc bo phan cuia cdy duéi cac diéu kién cho phép biéu hién axit nucleic, nhd d6 san

xuat ra cac VLP.

Sang ché dé xut thém VLP bao gdm HA ctim thé kham. VLP c¢6 thé duoc san xuét

theo phurong phép dugc dé xuit béi sang ché.

Béi “protein thé kham” hodc "polypeptit thé kham", c6 nghia 14 protein hodc
polypeptit bao gdm céc trinh tur axit amin tir hai hodc nhiéu hon hai ngudn, vi dy nhung
khong gidi han véi, hai hodc nhiéu loai hodc ciim typ phu, hodc ciim c6 ngudn gbc khéc
nhau, dugc dung hop duéi dang polypeptit don. Protein hodc polypeptit thé kham c6 thé
gém peptit tin hiéu twong tu véi, hodc khac loai véi, doan con lai cua polypeptit hodc
protein. Protein thé kham hodc polypeptit thé kham c6 thé dugc tao ra du6i dang san
pham phién ma tir trinh ty nucleotit thé kham, va protein thé kham hodc polypeptit thé
kham dugc phan ct theo su tong hop, va néu can, duge tap hop thanh protein da phan.
Do d6, protein thé kham hoac polpypeptit thé kham ciing gdm protein hodc polypeptit bao
gbm cac don vi thir cap dugce tap hop thong qua ciu nbi disulfua (tirc 1a protein da phan).
Vi du, polpeptit thé khiam bao gdm céc trinh ty axit amin tir hai hodc nhiéu hon hai ngudn
c6 thé dugc xit Iy thanh cac don vi thir cdp, va cac don vi thir cip dugc tap hop thong qua
céc cAu ndi disulfua tao ra protein thé kham hoic polypeptit thé kham (tham khao cac

Fig.46 va 47). Polypeptit c6 thé 14 chit ngung két hong cau (HA), va mdi trinh ty trong hai
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hodc nhiéu trinh tw axit amin cu tao nén polpeptit c6 thé thu dugc tir HA khéc taora HA
thé kham, hodic HA cum thé kham. HA thé kham cling gém trinh tu axit amin bao gém
peptit tin hiéu khéc loai (protein tién thdn HA thé kham) duoc phan cit sau khi hodc trong
khi tdng hop protein. U tién, polypeptit thé kham, hosic HA ctim thé kham khong xuét hién
trr nhién. Axit nucleic ma héa polypeptit thé kham c6 thé duge md ta dudi dang "axit
nucleic thé kham", hodc "trinh tu nucleotit thé kham". Hat tuong tu virut gém c6 HA thé
kham c6 thé duge mé ta dudi dang “VLP thé kham”.

HA ctm thé kham theo cac phuwong 4n thie hién khac nhau theo sang ché c6 thé bao
gbm phtrc hop ving gbc (SDC) phirc hop ving diu (HDC) va phtrc hop vung xuyén mang
(TDC), tai d6 mot hodc nhiéu hon mot vung phu ciia SDC, HDC hoédc TDC thudc typ, typ
phu HA cum th nhét hodc tir mot nguén géc, va mot hodc nhiéu hon mot vung phu ctia
SDC, HDC hogc TDC tir loai, typ phu HA ctim thir hai, hogc tir ngudén gbc khac hodc
ngudn gbc thir hai. Nhu duoc mé ta & ddy, "SDC" chtra ving phu F’1, F°2 va F, "HDC"
chira vung phu RB, E1 va E2, "TDC" chra ving phu TmD va Ctail (TMD/CT; tham khao
cac hinh vé Fig.1A, Fig.46 va Fig.47).

Thuét ngit “hat twong tu virut” (VLP), hoéc "cac hat twong tu virut" hodc "cac VLP"
dé cap dén cac chu tric ma ching tu gin vao va bao gdm céc protein ¢6 ciu trac nhu
protein HA ctm. Cac VLP va cac VLP thé kham thudng c6 hinh thai va tinh khang
nguyén giéng véi cac virion duge tao ra trong su lay nhidm, nhung thiéu thong tin di
truyén c6 kha ning tai ban va do d6 khong c6 tinh lay nhim. Cac VLP va cac VLP thé
kham c6 thé dugc tao ra trong céc té bao vat chu thich hop gém cac té bao chu thuc vat.
Su chiét sau d6 tir té bao chi1 va dya trén sy phan 1ap va tinh sach thém duéi cac didu kién
thich hgp, cac VLP va cac VLP thé kham c6 thé duoc tinh sach duéi dang céac cAu tric

nguyén ven.

Céac VLP thé kham, hodc cac VLP, dugc tao ra tir cac protein cd ngudn gde tir bénh
ctim, phit hop véi sang ché khong bao gdm protein M1. Protein M1 dugc biét dén dé gin
ARN (Wakefield va Brownlee, 1989) 1a m6t tap chét trong ché phim VLP. Sy ¢6 mit clia
ARN khéng dugc mong mubn dé thu dugc su diéu hoa phi hop vé6i san pham VLP thé
kham, do d6 sy bao ché VLP thé kham khong ¢c6 ARN ¢6 thé thuan lgi hon.

Céac VLP thé kham theo sang ché c6 thé duoc tao ra trong té bao chu duoc dic trung

bdi sy thieu kha ndng siasyl hda céac protein, vi du té bao thuc vat, t€ bao con trung, nam,
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va cac sinh vat khac g6m bot bién, dong vat rudt khoang, giun dét, dong vat chan dét,
dong vat than mém, 16p giun tron, nganh trochelmintes, giun dep, ham to, dong vat xuc tu,
vi rat chlamydia, xoan khudn, vi khuin gram duong, vi khuén cyanobacteria, c6 khuén,
hodc céc loai tuong tw. Tham khdo, vi du Gupta et al., 1999. Nucleic Acids Research
27:370-372; Toukach et al., 2007. Nucleic Acids Research 35:D280-D286; Nakahara et
al., 2008. Nucleic Acids Research 36:D368-D371. Cac VLP thé kham duoc san xuit nhu
duge mo ta & day thuong khong bao gdm neuraminidaza (NA). Tuy nhién, NA c6 thé

duogc biéu hién dong thoi véi HA nén cac VLP bao g6m HA va NA duoc mong mubn.

Séang ché ciing d& xut cac VLP bao gdm HA thé kham thu dugc vo lipit tir mang té
bao trong té bao trong d6 HA thé kham dugc bidu hién. Vi du, néu HA thé kham dugc
biéu hién trong hé dya vao thuc vat, VLP két qua c6 thé thu duogc vo lipit tir mang té bao

cua té bao thuc vat.

N6i chung, thuat ngit “lipit” dé cap dén cac phan tir c6 thé hoa tan chét béo (va chit
béo), cac phan tir xudt hién ty nhién. VLP thé kham duoc tao ra trong ciy theo mot sb
khia canh ctia sang ché c6 thé duoc tao phirc vé6i céc lipit 6 ngudn gbc thuc vat. Cac lipit
c¢6 ngudn gdce tir cay c6 thé c6 dang 16p kép lipit, va c6 thé bao gdm thém vé bao quanh
VLP. Céc lipit ngudn gdc thuc vat c6 thé bao gdm cac thanh phin lipit ctia mang té bao
clia cdy tai d6 VLP duoc tao ra, gdm phospholipit, tri-, di- va monoglyxerit, cling nhu
sterol c¢6 thé hoa tan chét béo hoic céc chét trao ddi bao gdm sterol. Cac vi du gdm
phosphatidylcholin  (PC), phosphatidyletanolamin (PE), phosphatidylinositol,
phosphatidylserin, glycosphingolipit, phytosterol hodc to hgp ciia chung. Lipit c6 ngubn
gbc tir cdy co thé 1an luot duge dé cap dén dudi dang ‘lipit cia cdy’. Cac vi du vé
phytosterol gdm campesterol, stigmasterol, ergosterol, brasicasterol, delta-7 -stigmasterol,
delta-7-avenasterol, daunosterol, sitosterol, 24-metylcholesterol, cholesterol hoic beta-
sitosterol — tham khao, vi dy, Mongrand et al., 2004. Ngudi c6 trinh d§ trung binh trong
linh vure k thuét nay déu hiéu rang, thanh phan lipit trong mang té bao ciia té bao co thé
thay dbi cung vdi céac diéu kién nudi céy va phat trién cia té bao hoic sinh vat, hoic cac

loai, tir t bao thu dugc. Néi chung, beta-sitosterol 14 phytosterol phong phu nhét.

Céac mang té bao thudng bao gdm cac 16p kép lipit, cling nhw cac protein c¢6 cac
chirc nang khac nhau. C4c ndng do duge han ché cua cac lipit cu thé ¢6 thé dugc nhan
thiy trong 16p kép lipit, d& cip dén dudi dang ‘cac mang lipit’. Cac vung siéu nho cia
mang lipit ndy c6 thé dwgc lam giau trong cac sphingolipit va sterol. Khoéng rang budc béi
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ly thuyé€t, cac mang lipit c6 thé c6 vai tro quan trong trong sy nhap bao va xuat bao, su di
vao hodc di ra clia cac virut hodc cac téc nhan 1ay nhiém khéc, sy truyén tinh trang tin
hiéu gian bao, su tuong tac véi cac thanh phan cau triuc khéc trong té bao hoic sinh vét,

nhu céc chat nén ndi bao va ngoai bao.

Sang ché gdm cac VLP bao gdm HA thé kham, ciia cac viing phu c6 thé thu dugc tir
loai, typ phu bat ky ctia virut cim c6 thé nhim doc cho ngudi, gdm, vi dy, cac typ hodc
typ phu B, H1, H2, H3, H4, H5, H6, H7, H8, H9, H10, H11, H12, H13, H14, H15 va H16.
Theo mét vai phuong 4n thue hién, virut ctiim c6 thé thudc typ hosc typ phu H1, H3, H5
hogc B. Cac vi du khong gidi han cua loai hogc typ phu H1, H3, H5 hozc B gdm typ phu
A/New Caledonia/20/99 (HIN1) (“H1/NC”; SEQ ID NO:56), typ phu H1 A/California
04/09 (HIN1) ("H1/Cal"; SEQ ID NO:86), typ phu A/Indonesia/5/05 (H5NI1)
(“H5/Indo”), A/Brisbane/59/2007 (“H1/Bri”), va B/Florida/4/2006 (“B/Flo”) va H3
A/Brisbane/10/2007 (“H3/Bri”). Ngoai ra, HA thé kham c6 thé bao gdm mét hogic nhidu
viing phu ctia chit ngung két hdng ciu duoc phén 1ap tir mot hodc nhidu virut cam duoc
nhan dién méi hodc mai xuét hién.

Sang ché ciing dé cép t6i cac virut cam nhim bénh cho dong vat c6 vu hoac cac
dong vat chu khéc, vi du ngudi, dong vat linh trudng, ngua, lon, chim, chim nude, chim di
cu, chim cut, vit, ngan, ngdng, gia cam, ga, lac da, thu giéng cho, cho, tha giéng mg¢o,
méo, hd, bio, céy huong, chdn vizon, chdn bac trc, chdn suong, vat nudi kiéng, thu nuoi,
chudt nhit, chudt, hai ciu, ca voi va cac loai tuong tu. Mot vai virut cum c¢6 thé bi nhiém

nhiéu hon mot dong vat chi.

Lién quan t&i virut cam, thuat ngit “chét ngung két hdng cau” hodc “HA” theo séng
ché dé cap t6i glycoprotein c6 ciu triic dang hat twong ty virut cam. Ciu tric cla chét
ngung két hdng ciu cim da dugc nghién ctru ti mi va chimg minh duge rang mirc bao ton
cao dang cAu tric béc hai, bac ba va bac bbn. Su bao tdn cAu tric nay dugc quan sat ca
V6i trinh tu axit amin c¢6 thé thay dbi (tham khao, vi dy, Skehel va Wiley, 2000 Ann Rev
Biochem 69:531-69; Vaccaro et al 2005; duoc két hop & day dé tham khao). Trinh tur
nucleotit ma héa HA ciing da dugc biét dén, va sin c6 vi du, tir BioDefense va Public
Health Database (vi du tai URL:
biohealthbase.org/GSearch/home.do?decorator=Influenza) hodc dir liéu do National

Center for Biotechnology Information luu trit (NCBI; vi du tai dia chi URL:
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ncbi.nlm.nih.gov/sites/entrez?db=nuccore&cmd=search&term=influenza) ca hai duogc két

hop & day dé tham khao.

Monome HA c6 thé dugc phan doan thanh ba viing chirc ning - viing gbc, dam ving
gbc (SDC), ving dau hinh cdu, hodic dam vung ddu (HDC) va dam ving xuyén mang
(TDC). SDC bao gdm bbn ving phu, peptit dung hop F, F’1 va F°2 (ving phu nay thuong
dugc dé cap dén 1a ‘doan chinh’). TDC bao gdém hai ving phu, mang van chuyén (TmD)
va dau tan cing C (CT). HDC bao gbém ba ving phu, cac vung esteraza ti€u giam E1° va
E2, va ving lién két thu thé RB. SDC va HDC ¢6 thé dugc dé cap dén chung dén dudi
dang ‘viing ngoai’. Cong b6 béi Ha et al. 2002 (EMBO J. 21:865-875; dugc két hop & day
dé tham kh4o) minh hoa su dinh hudng twong déi cia cac vung phu khéc nhau cia SDC
va HDC trong cac typ phu ctiim khac nhau, dwa trén cac cAu tric tinh thé hoc Xray. Biéu
dd ctia cac viing phu twong tmg véi cac ddu tn cung N va C cla céc polypeptit HA1 va
HA2 dugc chi ra trén Fig.1A. Sy sap xép ciu tric duoc chi thich cia cac typ phu cium

khéac nhau dugec tao ra trén Fig.1C.

Sy thay d6i axit amino duoc dung nap trong chat ngung két hong cau cua cac virut
ciim. Su thay ddi nay cung cip cac ching méi lién tuc duge nhan dang. Tinh 14y nhiém
gitta cac chiing méi c6 thé thay ddi. Tuy nhién, su tao thanh cac trime chit ngung két
héng cau, duy tri sy tao thanh cac VLP sau d6. Do d6, sang ché, dé xuit trinh tur axit amin
chét ngung két hong cau bao gdm HA thé kham, hodc axit nucleic mé héa trinh tyu axit
amin chat ngung két hdng cu, tao thanh cac VLP trong cdy, va gdm cic trinh tu d3 biét
va céc trinh tw HA bién thé c6 thé phat trién. Sang ché ciing dé cap dén viéc sir dung
polypeptit HA thé kham bao gdbm TDC, SDC va HDC. Vi du protein HA thé kham c6 thé
12 HAO, hoic HA thé kham dugc phén cét bao gébm cac ving phu ciia HA1 va HA2 tir hai
hodc nhiéu loai cam. Protein HA thé kham c6 thé dugc sir dung trong san xuét hoic tao

thanh cac VLP str dung thuc vat, hodc té bao thuc vét, hé théng biéu hién.

HAO c6 thé dugc biéu hién va gdp nép tao thanh trime, sau d6 c6 thé tap hop lai
thanh cac VLP. Sy phan cit HAO tao ra cac polypeptit HA1 va HA2 duoc lién két béi ciu
nbi disulfua (tham khao cic Fig.1C, 46 va 47 & minh hoa c4c mAu cAu ndi disulfua). Vai
hat tuong tu virut 1ay nhiém, sy phén cit tién chét HAO cén thiét dé khoi dong su thay ddi
thé c4u tao ctia HA2 giai phéng peptit dung hop (tai dau tin cung N cua polypeptit HA2)
va 1am cho n6 c6 gia tri & dung hop té bao va mang cua virut. Tuy nhién, cdc VLP khong
lay nhiém, va su phén cit HA thanh HA1 va HA2 12 khong cén thiét, vi du, dé san xuét
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vacxin. Tién chit HAO khong dugc phan cit cling gin trong céc trime va sinh chdi tir

mang té bao tao thanh c4c hat nano VLP.

Polypeptit HAO bao gdm cac ving khac nhau. Ving phu RB ctia HDC bao gdm cac
vong khéc nhau trong céc ving khéng nguyén dugce dinh rd dudi dang vi tri A-E. Cac
khang thé c6 thé 14 cac virut cam 14y nhiém trung tinh thudong xuyén hudng téi mot hodc
nhiéu vi tri nay. Cac ving phu esteraza tiéu giam (E1 va E2) ¢6 thé c6 vai trd dung hop,
va c6 thé lién két v6i Ca++. Cac ving F, F°1 va F°2 tuong tic va hop tac tao thanh gbc,
nang dau ctia HA trime 1én trén mang. TmD va CT c6 thé gdm trong su tao méc HA dugce
gip nép vao mang. TmD c6 thé c6 vai trd véi 4i luc cia HA véi cac mang lipit, trong khi
CT c6 thé c6 vai trd trong su bai tiét HA, trong khi mot vai chudi tan xystein dugc tim
thdy trong viing phu CT c6 thé dugc dugc cai bién lipit. Peptit tin hiéu (SP) ¢6 thé duge
tim thiy tai dau tan cung N cua polypeptit HAO. Fig.2, va cac bang 4 va 5 dé xuét cac vi
du vé ééc trinh tu axit amin cda cac vung SP, F’1, F°2, E1, RB, E2 va F ctia mét vai typ

phu virut cim.

Xir Iy trinh tyr peptit tin hidu dau tan cing N (SP) trong khi biéu hién va/hodc tiét ra
céc chit ngung két hdng ciu gay bénh ciim c6 thé c6 vai trd trong qua trinh gip nép HA.

Ay

Thuét ngit “peptit tin hidu” thudong dé cap t6i trinh ty axit amin ngén (khoang tir 5 t6i 30
axit amin), thuong duge tim thiy tai dau tan ciing N cta polypeptit chat ngung két hdng
ciu c6 thé hudng t6i su chuyén doan ciia polypeptit duoc dich ma méi sang mét bao quan
dic biét, hodc hd trg sy dinh vi cac ving dic hiéu ciia chudi polypeptit tuong g véi cac
ving khéc. Peptit tin hiéu ctia cac chat ngung két héng ciu hudng t6i su chuyén doan
protein vao trong mang luéi ndi chit va dugc dé xuét dé hd tro sy dinh vi viung gén dau
tan cing N twong ting véi viing dang méc mang cuia polypeptit chat ngung két hong ciu

méi sinh dé hd trg su phan cit va gdp nép chit ngung két hdng cau hoan chinh.

Su xen HA vio trong mang ludi ndi chat (ER) ctia té bao chi, sy phén cat peptit tin
hiéu va glycosyl héa protein 14 cic truong hop dich ma ddng thoi. Su nép nép chinh xac
ctia HA cin dén su glycosyl héa protein va sy hinh thanh it nhét 6 lién két disulfua trong
chudi (tham khao Fig.46 va 47). Trén Fig.46, HA tir typ phu A dugc chi ra ¢6 6 ciu nbi
disulfua duoc bao tdn cho mdi monome. Bing cach so sanh, monome B HA (Fig.47) c6
bay cau ndi disulfua, va nim trong s6 cc cau ndi disulfua nay c6 ban sao trong A (dugc
dua ra trong Skehel and Wiley, 2000. Ann Rev Biochem. 69:531-569; cac vi du v& cac
cAu tric minh hoa cac cu ndi disulfua gitra cac phén tir va ndi phan tir va cdc axit amino
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dugc bao ton khac va cac vi tri trong (mg ciia chung duge mo ta trong, vi du, Gamblin et
al 2004 (Science 303:1838-1842); ca hai duoc két hop & ddy dé tham khéo. V&i mot
ngudi cé trinh do trung binh trong linh vire k§ thuat nay s& nhan ra rang, rat cin phai bao

dam su sap xép twong tu cac ciu ndi disulfua thu duge khi bao ché cac HA thé kham.

Peptit tin higu c6 thé 1a nguyén ban véi chit ngung két hdng ciu, hodc peptit tin hiéu
c6 thé khac loai dbi vai trinh tu ban dau cia chit ngung két héng ciu dugc biéu hién. HA
thé kham c6 thé bao gdm peptit tin hiéu tir loai, typ phu cim thir nhit nhd can ximg véi
HA tir mdt hodc nhiéu hon mdt loai, typ phuy, hodc ching cim khac nhau. Vi du SP géc
thudc typ phu B ctia HA H1, H2, H3, H5, H6, H7, H9 hodc ciim typ B ¢6 thé dugc st
dung dé biéu hién HA trong h¢ thuc vat. Trong mét vai phuong én thuc hién theo sang
ché, SP c6 thé 1a cam typ B, H1, H3 hodc H5; hoic thudc typ phu H1/Bri, HI/NC,
H5/Indo, H3/Bri hoac B/Flo.

SP ciing c6 thé khong phai 1a gbc, vi du, tir protein ¢ cAu tric hodc chat ngung két
héng cau clia virut khac véi bénh cam, hodc tir polypeptit ctia vi khudn, dong vat hoac
thue vat. Vi du khéng gi6i han vé peptit tin hidu c6 thé duoc st dung 1a peptit ctia protein
disulfua isomeraza & ¢6 linh ling (PDI SP; c4c nucleotit 32-103 c6 sb gia nhap Z11499;
SEQ ID NO: 34; Fig.17) c6 trinh tu axit amin:

MAKNVAIFGLLFSLLLLVPSQIFAEE (nucleotit 32-103; SEQ ID NO: 34)

Do d6 sang ché ciing dé xuét chit ngung két hdng ciu gy bénh ctim thé kham bao
gbm peptit tin hiéu khéng nguyén ban, hoic nguyén ban, va céc axit nucleic ghi héa cac

chét ngung két hong cu thé kham nay.

Su gip nép chinh x4c céc chit ngung két hong cdu c6 thé ¢6 tim quan trong véi su
én dinh protein, su tao thanh céc da phan, sy tao thanh cac VLP va chirc nang cia HA
(kha nang d& ngung két hong ciu), trong s cac dic tinh khac cta chat ngung két hong
cau cim. Su gép nép protein c6 thé bi anh hudng boi mot hodic nhidu yéu t, gdbm, nhung
khong bi gi6i han, véi trinh tir protein, sw dbi dao protein twong déi, mic do ddn déng
trong té bao, kha ning cia cac ddng yéu t§ co thé lién két hoic tap hop tam thoi véi
protein dwgc gip nép, duoc gip nép mot phan hodc khong dwgc gip nép, khi c6 mit mot
hozc nhiéu protein chaperon, hodc tuong tu.

Céc protein séc nhiét (Hsp) hodc cac protein gy cing thing 1a cac vi du vé céc
protein chaperon, chiing c6 thé tham gia vao cac quy trinh té bao khac nhau gbm sy tong
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hop protein, van chﬁyén nodi bao, ngin chan sy gap nép khong dung, ngan chin sy tich tu
protein, gan va thao cac phirc protein, gap nép protein, va phén ri protein. Cac vi du vé
cac protein chaperon gdm, nhung khéng giéi han véi, Hsp60, Hsp65, Hsp 70, Hsp90,
Hsp100, Hsp20-30, Hsp10, Hsp100-200, Hsp100, Hsp90, Lon, TF55, cic FKBP,
xyclophilin, ClpP, GrpE, ubiquitin, calnexin, va cac protein disulfua isomeraza (tham
khao, vi du, Macario, A.J.L., Cold Spring Harbor Laboratory Res. 25:59-70. 1995;
Parsell, D.A. & Lindquist, S. Ann. Rev. Genet. 27:437-496 (1993); U.S. Patent No.
5,232,833). Nhu dugc mo ta ¢ ddy, céac protein chaperon, vi dy, nhung khéng chi gi¢i han
boi, Hsp40 va Hsp70 c6 thé duge st dung dé bao dam su gip nép ciia HA thé kham.

Céc vi du vé Hsp70 gdbm Hsp72 va Hsc73 tir céc té bao dong vat c6 vi1, DnaK tir vi
khuén, cu thé 1a vi khun hiéu khi gram dwong hinh que nhu Mycobacterium leprae,
Mycobacterium tuberculosis, va Mycobacterium bovis (nhu Bacille-Calmette Guerin: dé
cap dén & ddy dudi dang Hsp71). DnaK tir Escherichia coli, nAm men va céc sinh vt
chua c6 nhan dién hinh, va BiP va Grp78 tir cac sinh vat ¢6 nhan that, nhu A. thaliana
(Lin et al. 2001 (Cell Stress and Chaperones 6:201-208). Vi du cu thé vé Hsp70 1a Hsp70
12 A. thaliana Hsp70 (dugc ma héa bsi Ngan hang gen sd tham chiéu: AY120747.1).
Hsp70 c6 kha nang lién két dic hidu ATP ciing nhu cac polypeptit va peptit khong duoc
gip nép, nho d6 tham gia vao su gip nép va khong gép nép protein ciing nhu gin va thao

cac phtrc protein.

Céc vi du vé Hsp40 gébm Dnal tir cac sinh v4t chwa c6 nhén dién hinh nhu E. coli va
vi khuan hiéu khi gram duong hinh que va HSJ1, HDJI va Hsp40 tir cac sinh vét c6 nhan
dién hinh, nhu c6 linh ling (Frugis et al., 1999. Plant Molecular Biology 40:397-408). Vi
du cu thé vé& Hsp40 13 M. sativa MsJ1 (AJ000995.1 hoic SEQ ID NO: 76). Hsp40 dong
vai trd 1am chaperon phan ti trong su gép nép protein, bén nhiét va tai ban ADN, trong sd
cac hoat dong khac ctia té bao. FIG.41 thé hién trinh ty axit nucleic ma héa Msjl (SEQID
NO: 76).

Trong s6 Hsps, Hsp70 va co-chaperon ciia nd, Hsp40, c6 lién quan dén sy 6n dinh sy
dich ma va cac polypeptit duoc tong hop méi true khi hoan thanh su téng hop. Khong
mong mudn bi rang budc bai Iy thuyét, Hsp40 gén vé6i cac mang ky nudc cia cac
polypeptit khong dugc gip nép (méi sinh hodc méi duge chuyén), do d6 tao thuan loi cho
su twong tac cua phirc Hsp70-ATP véi polypeptit. Su thity phan ATP dan t6i su tao thanh
phire 6n dinh giira polypeptit, Hsp70 va ADP, va giai phéng Hsp40. Su két hop cuia phirc
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Hsp70-ADP v6i cac mang ky nude cua polypeptit ngén can su twong tac ciia ching véi
cac mang ky nuéc khac, ngin can su gap nép khong chinh xéc va tao thanh cac khéi tich

tu véi cac protein khac (dugce dua ra trong Hartl, FU. 1996. Nature 381:571-579).

Céc protein chaperon gbc c6 thé c6 kha nang tao thuén loi cho viée gép nép chinh
xéc cac mure thap clia protein tai td hop, nhung dudi dang cac mirc hidu hién tang, su doi
dao ctia cAc chaperon gbc c6 thé tré thanh yéu té han ché. Cac mirc bidu hién cao cia chit
ngung két hong ciu trong céc 14 duge thim nhidm Agro c¢6 thé dan téi sy tich tu cac chét
ngung két hdng ciu polypeptit trong dung dich bao twong, va sy bidu hién dong thoi cia
mot hogc nhidu hon mét protein chaperin nhu Hsp70, Hsp40 hodc ca Hsp70 va Hsp40 c6
thé 1am giam mirc chat ngung két hong céu polypeptit dugc tich tu hodc gap nép khong
chinh x4c, va lam tiang s6 luong cac polypeptit thé hién cac dic tinh cua cu tric bac bava
béc bdn cho phép ngung két hong cau va/hoic tao thanh cac hat twong tr virut. SEQ ID
NO: 77 1a trinh tu axit nucleic cia mot phén cda san phém thiét ké s6 R850, tir HindIII
(trong nhiéu vi tri tach dong, ngugc chiéu véi trinh tw khéi diu phién m&) téi EcoRI (ngay
cling chiéu véi nhan t6 két thic NOS), ma héa HSP40 (dwoc gach dudi). SEQ ID NO: 78
13 trinh ty axit nucleic ctia mot phan san pham thiét ké s6 R860, tir HindIII (trong nhiéu vi
tri tach dong, ngugc chidu véi trinh ty khéi dau phién ma) t6i EcoRI (ngay cling chidu véi
nhén t6 két thuc NOS), ma héa HSP70 (dwgc gach duéi). SEQ ID NO: 79 1a trinh tyr axit
nucleic ctia mot phan san pham thiét ké s6 R870, tir HindIII (trong nhidu vi tri tach dong,
nguoc chiéu vai trinh ty khoi déu phién m3) t6i EcoRI (ngay cuing chiéu v6i nhan tb két

thiic NOS) ma héa HSP40 (dugc gach ddm) va HSP70 (dugc gach dudi).

Do d6, sang ché ciing dé xuat phwong phap san xuat cac VLP ctim thé kham & thue
vit, trong d6 axit nucleic thir nhat ghi héa HA ctim thé kham dugc biéu hién ddng thoi véi
axit nucleic thir hai ma héa cheperon. Céc axit nucleic thir nhét va thir hai c6 thé dugc dua
vao thyc vat trong cling mdt budce, hodc c6 thé duge dua vao thuc vat mot cach tuin tu.

C6 thé danh gia cdu tric va kich thudc ciia cac VLP bang, vi du, thir nghiém ngung
két hong cau, kinh hién vi dién tir, hodc bang phwong phap sic ky loai trir kich thuéec.

Péi v6i phuong phap sic ky loai trir kich thude, toan bd cac protein hoa tan c6 thé
duoc chiét tir mo thuc vat béng cach lam déng nhét mau (Polytron) vét li€u thuc vat da
duoc nghién—déng lanh trong dém chiét, va vat liéu khong hoa tan dugc loai bod béng cach

ly tam. Két taa béng PEG cling rat hitu ich. Protein hoa tan duogc dinh lugng, va dich chiét
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dugc cho di qua cot Sephacryl™. C6 thé str dung pham Blue Dextran 2000 1am tiéu chuén
dinh ¢&. Sau khi sic ky, cac doan c6 thé duge phén tich thém nho thim mién dich dé xac

dinh doan protein bd sung.

Sang che cling d¢ xuat cdy bao gom axit nucleic ma héa mot, hodc nhiéu hon mot
chat ngung két hong cau cum thé kham va axit nucleic ma héa mot hoac nhiéu hon mot

cheperon.
Sang ché ciing gdbm céc trinh ty nucleotit:

SEQ ID NO: 63 (san phim thiét ké 690; catxet biéu hién H5/H1 thé kham bao gdm
trinh tw khéi dau phién ma plastoxyanin & c6 linh ling va 5> UTR, trinh tw ma héa chét
ngung két hong ciu thé kham, plastoxyanin & ¢6 linh lang 3° UTR va trinh ty két thuc) va
doan gach duéi cua SEQ ID NO:63 ma hoa SP, F'1, E1 trong H5/Indo-RB ctia H1/Bri-E2,
F?2,F, TMD/CT ctua H5/Indo;

SEQ ID NO: 64 (san phém thiét ké 691; catxet biéu hién H5/H1 thé kham bao gf“)m
trinh ty khéi dau phién ma plastoxyanin & c¢é linh ling va 5° UTR, trinh tw ma héa chét
ngung két hong ciu thé kham, plastoxyanin & ¢6 linh ling 3’ UTR va trinh tu két thuc) va
doan gach dudi cua SEQ ID NO:64, ma héa SP, F'l, El, trong H5/Indo-E1, RB.E2 cua
H1/Bri-F'2, F, TMD/CT ctia H5/Indo;

SEQ ID NO: 65 (san phim thiét ké 696; catxet biéu hién H5/H]1 thé kham bao gdm
trinh t khoi du phién ma plastoxyanin & ¢é linh ling va 5° UTR, trinh tw ma héa chét
ngung két hong ciu thé kham, plastoxyanin & ¢é linh ling 3° UTR va trinh tu két thic) va
doan gach dudi cia SEQ ID NO:65 ma héa PDI SP-F'l, El trong HI/NC-RB cua
H5/Indo-E2, F'2, F, TMD/CT ctia H1/NC;

SEQ ID NO: 68 (san phim thiét ké 733; catxet biéu hién SpPDI H1/Bri bao gdm
trinh tu khoi dau phién ma CaMV 35S, CPMV-HT 5’ UTR, trinh ty m& héa peptit tin hiéu
tir PDI, trinh tw ma hoa chat ngung két hong cau c6 dang H1 A/Brisbane/59/07 (HIN1),
CPMV-HT 3’ UTR va trinh tu két thuc NOS), va doan gach dudi c6 SEQ ID NO:68, ma
héa PDI SP-F'1, E1, RB,E2, F'2, F, TMD/CT cta H1/BRI;

SEQ ID NO: 69 (san phim thiét ké 734; catxet biéu hién H5/H1 thé kham bao gbm
trinh ty khéi du phién ma CaMV 35S, CPMV-HT 5° UTR, trinh ty ma héa chit ngung
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két hong cau thé kham, CPMV-HT 3’ UTR va trinh ty két thiac NOS). Trinh tu ma hoa
HA thé kham dugc gach dudi, ma hoa HA thé kham tuong tu nhu SEQ ID NO:63;

SEQ ID NO: 71 (san phidm thiét ké s 736; catxet biéu hién HA bao gbm trinh tu
khoi dau phién md CaMV 35S, CPMV-HT 5° UTR, trinh tu m& hoa peptit tin hi¢u tir PDI,
trinh ty ma hoa chit ngung két hong cau c6 dang H3 A/Brisbane/10/07 (H2N3), CPMV-
HT 3’ UTR va trinh tu két thuc NOS), va doan gach dudi c6 SEQ ID NO: 71 ma hoéa PDI
SP-F'1, E1, RB,E2, F'2, F, TMD/CT cta H3/Bri;

SEQ ID NO: 72 (san pham thiét ké 737; catxet biéu hién H5/H1 thé kham bao gdm
trinh tu khoi dau phién ma CaMV 35S, CPMV-HT 5° UTR, trinh tu ma héa chit ngung
Kkét héng cau thé kham, CPMV-HT 3’ UTR va trinh tu két thuc NOS), va doan gach dudi
c6 SEQ ID NO:72 ma hoa PDI SP-F'1, E1, RB,E2, F'2, F, TMD/CT cta H5/Indo;

SEQ ID NO: 74 (san phém thiét ké 739; catxet biéu hién HA bao gbm trinh tw khéi
dau phién ma CaMV 35S, CPMV-HT 5° UTR, trinh tu ma hoa peptit tin hiéu ti PDI, trinh
tu ma hoa chét ngung két hdng cdu c6 dang HA B/Florida/4/06, CPMV-HT 3’ UTR va
trinh tu két thic NOS), va doan gach dudi c6 SEQ ID NO:74, ma hoa PDI SP-F'1, E1,
RB.E2, F'2, F, TMD/CT cua B/Flo;

SEQ ID NO: 75 (san pham thiét ké 734; catxet biéu hién H5/B thé kham bao gbém
trinh tu khoi dau phién ma CaMV 35S, CPMV-HT 5° UTR, trinh ty ma héa chét ngung
Kkét héng cau thé kham, CPMV-HT 3’ UTR va trinh tu két thic NOS), va doan gach duéi
c6 SEQ ID NO:75 ma héa PDI SP-F'l, E1, RB.E2, F'2, F cua B/Flo-TND/CT cua
H5/Indo.

Sang ché ciing gdm trinh tu nucleotit lai gibng dudi cac didu kién lai gidng nghiém
ngdt véi cac doan duge gach dudi ciia mot trong cac SEQ ID NO:63-65, 68, 69, va 71-75
bét ky. Sang ché cling gdm trinh tw nucleotit lai gidng duéi cac didu kién lai gibng nghiém
ngdt voi su bd sung cua cac doan dugc gach dudi cia mot trong cac SEQ ID NO:63-65,
68, 69, va 71-75 batky. Céc trinh tu nucleotit nay lai véi cac doan dugce gach dudi cé cac
SEQ ID NO:63-65, 68, 69, va 71-75, hoac su bd sung céac doan dugc gach dudi c6 SEQ
ID NO:63-65, 68, 69, va 71-75, ma hoa protein chét ngung két héng cAu thé kham, khi
cac dang duogc biéu hién VLP thé kham, va VLP thé kham gay ra su san XUAt khang thé
khi dugce st dung cho déi tuong. Vi du, su biéu hién trinh ty nucleotit trong té bao thuc

vét tao thanh VLP thé kham, va VLP thé kham c6 thé duoc sir dung dé san xuit khang thé
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c6 khd ndng gén HA, gf‘)m HA, HAO, HA1, hoic HA2 hoan thién ciia mot hodc nhiéu loai
hoic typ phu cim. VLP thé kham, khi duoc st dung cho dbi twong, gay ra sy dap ung

mién dich.

Lai dudi cac didu kién lai khic nghiét da dugc biét dén trong linh vuc k¥ thuat (tham
khdo vi du Current Protocols in Molecular Biology, Ausubel et al, eds. 1995 and
supplements; Maniatis va céng su, in Molecular Cloning (A Laboratory Manual), Cold
Spring Harbor Laboratory, 1982; Sambrook and Russell, in Molecular Cloning: A
Laboratory Manual, xudt ban 1an tht 3 ndm 2001; moi tai liéu duoc két hop & day dé tham
khao). M6t vi du v& diéu kién lai nghiém ngt trén ¢6 thé nim trong khoang tir 16 dén 20
gior lai trong 4 X SSC & nhiét d6 65°C, sau d6 bang cach rira trong 0,1 X SSC & nhiét do
65°C trong khoang thoi gian mét gid, hodc 2 14n rira trong 0,1 X SSC ¢ nhiét 6 65°C mdi
1an trong khoang thoi gian 20 hodc 30 phit. Mt khac, didu kién lai khéc nghiét dugce din
chimg c6 thé qua dém (trong thoi gian tir 16 t6i 20 gid) trong formamit 50%, 4 X SSC &
nhiét 4§ 42°C, sau 46 rira trong 0,1 X SSC & nhiét d6 65°C trong khoang thdi gian 1 gid,
hodc rira hai lan trong 0,1 X SSC & nhiét d6 65°C, mdi 14n rira trong 30 hodc 20 pht,
hodc qua dém (trong thoi gian tir 16 téi 20 gio), hodc lai trong dém phosphat ¢6 nude
Church (SDS 7%; dém NaPO4 0,5M pH=7,2; EDTA 10mM) & nhiét dd 65°C, nho rira 2
14n hogc & nhiét 6 50°C trong 0,1 X SSC, SDS 0,1% mdi 14n rira trong 20 hodc 30 phut,
hoic rira hai lan & nhiét d6 65°C trong 2 X SSC, SDS 0,1% mdi l4n rira trong thoi gian
mdi 20 hodc 30 phut.

Ngoai ra, sang ché gdm céc trinh tw nucleotit dugc dic trung c6 khoang 70, 75, 80,
85, 87, 90, 91, 92, 93 94, 95, 96, 97, 98, 99, 100% hoic bat ctr luong nao trong khoang
do, c6 tinh déng nhét v& trinh tu, hodc tuong déng v& trinh tu, v6i trinh tw nucleotit ma
héa HA thé kham theo cac doan gach dudi cia mot trong sb cac trinh tuy néu trong SEQ
ID NO: 63, SEQ ID NO: 64, SEQ ID NO: 65, SEQ ID NO: 68, SEQ ID NO: 69, SEQ ID
NO: 71, SEQ ID NO: 72, SEQ ID NO: 74, SEQ ID NO: 75, trong d6 trinh tu nucleotit ma
hoa protein chit ngung két hong ciu ma khi dugc biéu hién tao thanh VLP thé kham, va
VLP thé kham diung dé san xuét khéang thé. Vi du, su biéu hién trinh tu nucleotit trong té
bao thuc vt tao thanh VLP thé kham, va VLP thé kham c6 thé dugc st dung dé san xuét
khang thé c6 kha nang gin HA, gbm HA, HAO, HA1, hodc HA2 hoan thién. VLP, khi

dugc st dung cho ddi tugng, gy ra dap ung mién dich.
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“DPép trmg mién dich” thuong dé cap dén sy dap umg voi hé théng misn dich thich
tmg. Hé théng mién dich thich tmg thuong bao gdm déap tng thé dich, va dép ung trung
gian té bao. Dép ung thé dich 1a mét khia canh vé tinh mién dich dugc trung gian bdi cac
khang thé dugc tiét ra, dugc san xuét trong cac té bao thude dong té bao lympho B (té bao
B). Cac khang thé duoc tiét ra lién két véi cac khéang nguyén trén bé mit cua cac vi khuén
x4m chiém (nhu virut hodc vi khuén), bao hiéu cho chung vé su pha hity. Sy mién dich
thé dich thuong dugc str dung d& cap dén viée san xudt khang thé va cac quy trinh di keém
véi né, cling nhu céc chitc ning cam tmg cta khang thé, gdbm su hoat hoa té bao Th2 va
san xuét xytokin, su tao ra té bao ghi nhd, su thic déy opsonin cua thuc bao, su loai trir
mam bénh va cic quy trinh twong ty. Thuat ngit “didu bién” hodc “sy didu bién” hoic dé
cap twong ty dén sy tang hodc giam mot dap tmg hoic thong s cu thé, nhu duge xac dinh
béi cac thir nghiém khac nhau thuong duoc biét dén, mot vai thir nghiém duge din chung

trong ban mo ta.

Pép tng trung gian té bao 13 dap tmg mién dich khong gdm cac khéng thé nhung
ding hon 1a gém su hoat héa céac dai thuc bao, té bao giét tu nhién (NK), cac té bao
lympho T gay doc té bao dic hiéu khang nguyén, va sy giai phong céc xytokin khac nhau
dap tng v6i khang nguyén. Mién dich trung gian té bao thuong duge sir dung d& cap dén
su hoat héa té bao Th, su hoat hoa té bao Tc va cac dap ung trung gian té bao T. Pép tmg

trung gian té bao c6 tim quan trong dic biét dap ung v6i su nhidm virut.

Vi du, su gdy ra cac té bao lympho T dwong tinh CD8 dic hiéu khéng nguyén c6 thé
duge do nho st dung thtr nghiém ELISPOT; su kich thich cac té bao lympho T duong
tinh CD4 c6 thé dugc do nhé sir dung thir nghiém tang sinh. C4c do chuan khang thé
chéng bénh ciim ¢6 thé dugc dinh lvgng nho sir dung thir nghiém ELISA; céc isotype dic
hiéu khéng nguyén hoic cac khang thé phan g chéo ciing c6 thé dugc do nho st dung
cac khang thé khang isotype (vi du khang -IgG, IgA, I gE hodc IgM). Cac phuong phap va
k¥ thuat dé tién hanh cac thir nghiém nay da dugc biét dén trong linh vuc k§ thuat.

Thir nghiém e ché sy ngung két hong cau (HI, hoac HAI) cling c6 thé duoc sir dung
dé chimg minh hiéu qua ctia cac khang thé dwoc gay ra boi vacxin, hodc ché pham vacxin
bao gdm HA thé kham hodc VLP thé kham c6 thé ngin chin su dinh két cia cac té bao
mau d6 (RBC) béi HA tai t6 hop. Cac d6 chudn khang thé vrc ché su ngung két hdng cu
ctia cic mau huyét thanh c¢6 thé dwgc danh gia bang dia vi chudn do HAI (Aymard va
cong sy 1973). Céc h6ng cau thudc céac loai khac nhau c6 thé duoc sit dung —vi dy, ngua,
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ga tiy, ga hodc twong tu. Thir nghiém nay dua ra thong tin gian tiép vé su gén trime HA

1én bé mat VLP, xac nhén su thé hién thich hop céc vi tri khang nguyén trén cac HA.

Céc d6 chuan HAI phan tg chéo ciing c6 thé duge sir dung @ chimg minh hiéu qua
clia dap ing mién dich ddi vé6i cac ching virut khac c6 lién quan véi typ phu vacxin. Vi
du, huyét thanh tir d6i trong dugce mién dich bing ché pham vacxin bao gdm HDC thudc
typ hoc typ phu ctim thir nhét c6 thé duoc st dung trong thir nghiém HAI véi ching thir

hai cua virut nguyén ven hodc cac hat tuong tu virut, va do chuin HAI dugc xac dinh.

Khong mong mubdn bi gidi han béi Iy thuyét, kha ning HA lién két vai RBC tir cac
dong vat khac nhau dugc thuc hién béi 4i luc cia HA ddi véi axit sialic dugc lién két
béng cac lién két 02,3 hodc 02,6 va su c6 mit clia cac axit sialic nay trén bé mit ciia RBC.
HA tir virut gdy cim & ngua va chim dinh két cac hong cdu tir tit ca cac loai khéc nhau,
gbm, ga ty, ga, vit, chudt lang, ngudi, ciru, ngua va bo céi; trong khi cac HA & nguoi sé
gan v6i hdng cdu cua ga tay, ga, vit, chudt lang, ngudi va ctru (Ito T. et al, 1997,

Virology, 227:493-499; Medeiros R et al, 2001. Virology 289:74-85).

Su c6 mat cua xytokin hodc cadc mirc xytokin c6 thé duoc dinh luong. Vi du su dap
tng té bao hd trg T (Th1/Th2) s& dugc dic trung boi phép do cac té bao tiét ra IFN-y va
IL-4 str dung ELISA (vi du c4c kit thir BD Biosciences OptEIA). Céc té bao don nhan ctia
méau ngoai vi (PBMC) hoic cac té bao lach thu duoc tir ddi tuong c6 thé dugc nuobi céy, va
phan nbi trén bé mat dugc phan tich. Céac té bao lympho T ciing c6 thé dugc dinh lwong
bang cach phén loai té bao dugc hoat hoa béi sy phat huynh quang (FACS), sir dung cac
nhan huynh quang dic hiéu chit danh du va cac phuong phap di dugc biét trong linh vuc
k¥ thuat.

Thir nghiém trung hoa vi lugng ciing c6 thé duoc thuc hién dé mo ta dap trng mién
dich trong d6i twong, tham khéo vi du cac phuong phép ctia Rowe et al., 1973. D6 chuin
trung hoa virut c6 thé thu dugc theo cach khéac nhau, gbém: 1) dém mang phan giai (thu
nghiém méng) sau khi ¢6 dinh/nhuém mau tinh thé tim cho c4c té bao; 2) quan sat bang
kinh hién vi su phén giéi té bao trong canh truong; 3) ELISA va do bang quang phd ké

protein virut NP (twong quan véi su 1y nhiém virut ctia cac té bao chu).

Tinh twrong dong hogc tinh ddng nht trinh tu c6 thd dugc xac dinh nho st dung
chuong trinh so sanh trinh tu, nhu dugc dé xuit trong DNASIS (vi du, st dung, nhung
khong gidi han, vé6i cac théng sd sau day: GAP penalty 5, # cua duong chéo dinh 5, GAP
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penalty 10 dwgc cb dinh, k-tuple 2, khoang trong ndi 10, va kich thudc ctra sé 5). Tuy
nhién, cac phwong phap sip xép trinh ty khac dé so sanh da dugc biét trong linh vuc k¥
thuat vi du céc thuét todn ciia Smith & Waterman (1981, Adv. Appl. Math. 2:482),
Needleman & Wunsch (J. Mol. Biol. 48:443, 1970), Pearson & Lipman (1988, Proc. Nat'l.
Acad. Sci. USA 85:2444), va cac doan bd sung duoc luu trit trong mdy tinh cia cac thuat
todn nay (vi du GAP, BESTFIT, FASTA, va BLAST (Altschul et al., 1990. J. Mol Biol
215:403-410), hoic bang su sip xép thii céng va kiém tra bing mét thuong. Trinh ty axit
amin hoc axit nucleic c¢6 thé so sanh hosc sdp thiang hang va trinh tu turong ddng c6 thé
dugc xac dinh bang cach sir dung bt cir g6i phdn mém nao da biét trong linh vuc ky
thuat, vi du MULTALIN (Corpet F., 1988, Nucl. Acids Res., 16 (22), 10881-10890),
BLAST, CLUSTAL hodc tuong tu, céc trinh tu 14n luot c6 thé duoc sép théng hang thu

cdng va céc ddc diem tuong tu va khac biét gitra céc trinh ty dwoc xac dinh.

Mot doan hoic mét phan protein, protein dung hop hoic polypeptit gdm peptit hodc
polypeptit bao gdm tap hop con clia phan phu axit amino ctia mét protein hodc polypeptit
cu thé, dugc dé xut c6 thé tao ra VLP khi duge biéu hién. Poan d6 c6 thé, vi dy, bao gdm
viing khang nguyén, viing gdy dap tng cing thing, hoic viing bao gdm vung chiic ndng
clia protein hodc polypeptit. Poan ciing c6 thé bao gdm ving hodc mién phd bién véi cac
protein thudc ho chung, hoac doan d6 c6 thé gém c4c trinh ty axit amin da dé nhan biét cu

thé mdt protein c6 d§ dai day da tir doan ma n6 dugc nhan.

Vi du, doan hodc ph?ln ¢6 thé bao gdm tir khoang 60% t&i khoang 100%, d6 dai cua
mat protein c6 d6 dai day dii, hodc gia tri bit ky ndm trong khoang nay, mién 12 doan d6
c6 thé tao ra VLP thé kham khi dugc bidu hién. Vi dy, tir khodng 60% tGi khoang 100%,
tir khoang 70% t6i khoang 100%, tir khoang 80% t&i khoang 100%, tir khoang 90% tGi
khoang 100%, tir khodng 95% t&i khoang 100%, do dai cia mdt protein ¢ do dai déy du,
hodc bit cir gia tri nao gifta cac khoang d6. Mit khac, doan hodc phan d6 ¢6 thé nim trong
khoang tir 150 t6i khoang 500 axit amin, hodc gié trj bit ky nam trong khoang nay, phu
thudc vao HA thé kham, va mién 1a doan d6 c6 thé tao ra VLP thé kham khi duoc bidu
hién. Vi du, doan c6 thé nam trong khoang tir 150 t6i khoang 500 axit amin, hogc gia tri
bat ky ndm trong khoang nay, tir khoang 200 t&i khoang 500 axit amin, hodc gia tri batky
nam trong khoang nay, tir khoang 250 t6i khoang 500 axit amin, hodc gia tri bat ky ndm
trong khoang nay, tir khoang 300 t6i khoang 500 hoic gié tri bit ky nam trong khoang
nay, tir khoang 350 t&i khoang 500 axit amin, hozc gi tri bat ky nim trong khoang nay, tir
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khoang 400 téi khoang 500 hoic gia tri bat ky nam trong khoang nay, tir khoang 450 t6i
khoang 500 hoc gia tri bit ky nam trong khoang nay, phu thudc vao HA thé kham, va
mién 12 doan d6 c6 thé tao ra VLP thé kham khi duoc biéu hién. Vi du, khoang 5, 10, 20,
30, 40 hodc 50 axit amin, hodc gia tri bat ky nim trong khoang nay c6 thé dugc loai bo
khoi diu tan cing C, d4u tan cing N hodc ca dau tn cing N va C cia protein HA thé

kham, mién 13 doan c6 thé tao ra VLP thé kham khi duoc biéu hién.

Sy danh sé axit amin trong bt cit trinh nao da dwa ra c6 lién quan t¢i mot trinh tu cu
thé, tuy nhién ngudi co trinh do trung binh c6 thé dé dang xéac dinh “tinh twong duong”
clia mot axit amino cu thé trong trinh ty dua trén cAu triic va/hodc trinh tu. Vi dy, 6 axit
amin dau tan ciing N dugc loai bo, didu nay s& 1am thay d6i sy nhan dang bang sb dic
trung cla axit amin (vi du, tuong tng v&i d6 dai diy dua cua protein), nhung khong 1am

thay d6i vi tri truong Ung cla axit amin trong cau tric.

Sang ché m6 ta, nhung khong gi6i han véi, sy bidu hién axit nucleic ma hoa HA thé
kham trong bd phén cia cay, hodc té bao cdy, va sy san xuét cac VLP bénh cim thé
kham, thich hop dé san xuit vacxin. Céc vi du vé axit nucleic gdm, vi dy, nhung khong
gidi han vgi, SEQ ID NO: 63, SEQ ID NO: 64, SEQ ID NO: 65, SEQ ID NO: 68, SEQID
NO: 69, SEQ ID NO: 71, SEQ ID NO: 72, SEQ ID NO: 74, SEQ ID NO: 75.

Sang ché cling d& xuét thém sy biéu hién axit nucleic ma hoa HA thé kham, vi du
nhung khong giéi han véi SEQ ID NO: 63, SEQ ID NO: 64, SEQ ID NO: 65, SEQ ID
NO: 68, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 72, SEQ ID NO: 74, SEQ ID
NO: 75 trong cdy, bd phan ciia cdy, hoic té bao ciia cdy, va san xuit cac thanh phén vixin
hodc chét phan ing gdm c6 céc protein cAu tric cum tai to hop tu gén vao cac ciu truc
protein dai phéan tir cung kiéu tao mién dich va c6 chirc nang, g(“)m cac hat cum virut dudi

don vi va VLP cum thé kham, trong cac té bao thuc vat duoc bién nap.

Do d6, sang ché dé xuét cac VLP thé kham, va phuong phép san xuét cac VLP thé

kham trong h¢ bi€u hién thuc vat, tir sy bi€u hién ctia protein thé kham c6 vé boc don.

Axit nucleic ma hoa HA thé kham thudc typ phu cum, vi du SEQ ID NO: 63, SEQ
ID NO: 64, SEQ ID NO: 65, SEQ ID NO: 68, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID
NO: 72, SEQIDNO: 74, SEQID NO:75¢6 thé dugc téng hop béi su phién ma ngugc va
phan ting chudi polymeraza (PCR) sir dung HA ARN. Vi dy, ARN c6 thé dugc phan 1ap
tir H1/NC, H1/Bri, H3/Bri, B/Flo hodc H5/Indo, hoic tir cac té bao bi nhidm céc typ hodc
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typ phu virut cim nay hodc virut cim khac. P& phién mi nguoc va PCR, mdi
oligonucleotit dac hi¢u cho HA ARN c6 thé duoc sir dung. Ngoai ra, axit nucleic ma hoa
HA thé kham c6 thé duoc tong hop bang héa hoc sir dung céac phuong phéap nhu da dugce
biét bai ngudi o trinh d6 trung binh trong linh vire k§ thuét nay.

Sang ché con dé cép dén san phim thiét ké gen bao gdm axit nucleic ma héa HA,
nhu dugc mé ta & trén, duge lién két c6 hidu qua véi yéu té didu hoa c6 hoat tinh véi thuc
vat. Cac vi du cia cac yéu t§ didu hoa c6 hoat tinh trong té bao thuc vat va c6 thé duoc st
dung theo sang ché gdm nhung khéng gi6i han véi ving diéu hoa plastoxyanin (US
7125978; dugc két hop & ddy dé tham khao), hodc ving diéu hoa Ribuloza 1,5-
bisphosphat carboxylaza/oxygenaza (RuBisCO; US 4962028; dugc két hop & day dé tham
khao), protein gan véi clorophyl a/b (CAB; Leutwiler et al; 1986; duoc két hop & day dé
tham khao), ST-LS1 (gén véi phirc giai phong oxy ciia hé théng quang hop II va dugc mo
ta béi Stockhaus et al. 1987, 1989; dugc két hop & day dé tham khéo).

San pham thiét ké gen theo sang ché ciing c6 thé bao gdm trinh tu khéi dau phién ma
co dinh truc tiép biéu hién gen duoc lién két c6 hiéu qua véi trinh tw khéi dau phién ma
thong qua cac phan khac nhau ctia cay va lién tuc trong sudt qua trinh phat trién cia cay.
Vi du khong gi6i han véi trinh tur khoi diu phién mé co dinh duoc két hop véi san phém
phién ma CaMV 358 (vi du Odell et al., 1985, Nature, 313: 810-812, dugc két hop & day
dé tham khao).

Vi du vé trinh tu bao gém ving diéu hoa plastoxyanin 13 trinh tu 5° dén trinh tu gach
du6i ma héa peptit tin hiéu PDI ¢6 SEQ ID NO: 58. Yéu té diéu hoa hodc ving didu hoa
c6 thé cai thién sy dich ma cua trinh tu nucleotit ma né lién két c6 hidu qua, tai d6 trinh tur
nucleotit c6 thé ma héa protein hodc polypeptit. Vi du khéc cua viing diéu hoa, duge nhan
tlr cac viing khong dugc dich ma ctia virut kham Cay dau diia (CPMV), n6 ¢6 thé duoc st
dung dé dich ma wu tién trinh ty nucleotit ma n6 lién két c6 hidu qué. Vung didu hoa
CPMYV nay duogc phat hién trong h¢ CMPV c6 thé dich ma cao (CPMV-HT; tham khao, vi
du, Sainsbury et al, 2008, Plant Physiology 148: 1212-1218; Sainsbury et al., 2008 Plant
Biotechnology Journal 6:82-92; ca hai dugc két hop & day dé tham khao).

Do d6, mgt khia canh cua sang ché d¢ xuat axit nucleic bao gom vung di€u hoa dugce
lién két c6 hiéu qua véi trinh ty ma héa HA ciim thé kham. Ving di€u hoa c6 thé 1a nhan

t6 diéu hoa plastoxyanin, va HA cam thé kham c6 thé bao gdm cac ving phu tir cac typ,
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typ phu hodc ching cum H5/Indo, H1/Bri, H3/Bri, HI/NC, B/Flo. Trinh tu axit nucleic
bao gdm nhén té diéu hoa plastoxyanin va HA cim thé kham dugc minh hoa & day bing
cac SEQ ID NO: 63 va 64. Trinh ty axit nucleic bao gdm nhan té didu hoa 35S va HA
cum thé kham dugc minh hoa & ddy bing SEQ ID NO: 68, 69 va 71-75.

Theo mot khia canh khéc, sang ché dé xut axit nucleic bao gdm ving didu hoa
CPMV va HA cim thé kham, bao gdm cac ving phu tir c4c typ, typ phu hodc ching cim
H5/Indo, H1/Bri, H3/Bri, HI/NC, B/Flo. Trinh tu axit nucleic bao gdm nhén té diéu hoa
CPMP va HA thé kham dugc minh hoa & ddy bang SEQ ID NO: 66-69 va 71-75.

Céc VLP cum thé kham dugc taora & thyc vat sinh chdi tir mang té bao va ché phém
1ong ctia cac VLP thé kham ma mang t€ bao hodc loai md thuc vat tir khi chung dugc tao
ra. Cac VLP duoc tao ra theo sang ché bao gém HA ctia mét hodc nhiéu hon hai typ hodc
typ phu ctia bénh cum, dugc tao phire véi céc lipit ¢6 nguén géc tur thuc vat. Céc lipit cia

cly c6 thé kich thich céc té bao mién dich dic hiéu va lam ting dap ing mién dich gdy ra.

Lipit thuc vat nhu PC (phosphatidyl cholin) va PE (phosphatidyl etanolamin), ciing
nhu céc glycosphingolipit ¢6 thé lién két v6i cac phan tir CD1 duge biéu hién béi cac té
bao mién dich clia dong vét ¢ vii nhur céc té bao trinh dién khang nguyén (cic APC)
gidng cac té bao tua va cac dai thuc bao va céac té bao khac gbm cac lympho B va T trong
tuyén trc va gan (dugc dua ra trong Tsuji M,. 2006 Cell Mol Life Sci 63:1889-98). Cac
phan tir CD1 ¢4 cdu tric twong tu v&i cac phan tir phire hop twong thich mé chinh (MHC)
trong 16p I va vai tro ciia chiing dé trinh dién khang nguyén glycolipit véi cac té bao NKT
(té bao T giét tu nhién). Dua trén su hoat hoa, cac t& bao NKT hoat héa cac t& bao mién
dich bam sinh nhu céac té bao NK va té bao tua va cling hoat héa céc té bao mién dich

thich tmg giéng cac té bao B va té bao T san xut khang thé.

Céc phytosterol thé hién trong VLP cum dugc tao phirc v6i 16p kép lipit, nhu vé cod
ngudn gbc tir mang té bao c6 thé tao ra ché phdm vacxin c6 loi. Khéng mubn bi gidi han
boi bat cu ly thuyét nao, cac VLP duoc tao tir thuc vat, g(‘Sm VLP bao gém HA thé kham,
dugc tao phirc v6i 16p kép lipit, nhir vé boc c6 ngudn gbe tir mang té bao, co thé gay ra
phan g mién dich manh hon so véi cac VLP duogc tao ra trong cac hé théng biéu hién
khac, va c6 thé gidng véi phan tmg mién dich duge gdy ra boi cac vacxin virut séng hodic

da duoc giam doc luc.
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Do d6, theo mot sd phuong an thuc hién, sang ché d& xuét VLP bao gém HA thé
kham, dugc tao phirc v6i 16p kép lipit 6 ngudn gbe tir thue vat. Theo mot vai phuong an

thuc hién 16p kép lipit c6 ngudn gde tir thuc vat bao gdbm vo cia VLP.

VLP dugc tao ra trong thuc vét c6 thé gdm HA thé kham bao gdm cac N-glycan dic
trung & thuc vat. Do d6, sang ché ciing @& xuit VLP bao gbm HA thé khdm c6 cac N-

glycan dac trung & thuc vat.

Hon nita, sy bién ddi N-glycan & thuc vat da duge biét dn (tham khéo vi du WO
2008/151440; dugc két hop & day dé tham khao) va HA thé kham c6 cac N-glycan duge
bién dbi c6 thé dugc san xudt. HA thé kham bao g6m mau glycosyl héa dugc bién ddi, vi
du véi cac N-glycan duoc fucosyl héa gidm, xylosyl hoa, hodc ca hai, dugc fucosyl hoa va
xylosyl héa c6 thé thu dugc, hodc HA thé kham c6 miu glycosyl hoa duge bién ddi c6 thé
thu dugc, trong d6 protein thiéu fucosyl hoa, xylosyl héa, hodc ca hai, va bao gbm sur
galatosyl hoa ting. Ngoai ra, sy diu bién cac bién dbi sau dich ma, vi du, sy bd sung
galatoza két thuic c6 thé dan toi lam giam sy fucosyl hoa va xylosyl h6a HA thé kham

duogc bicu hién khi so sanh véi cdy ki€u dai bi€u hién HA thé kham.

Vi duy, khong xem xét d&én su han ché, su téng hop HA thé kham c6 mau glycosyl
héa duge bién dbi co thé dat duge béng cach biéu hién df“mg thoi protein dang noéi dén
cung vdai trinh tu nucleotit ma hoa beta-1.4galactosyltransferaza (GalT), vi dy, nhung
khéong han ché vé6i GalT & dong vét c6 va, hodc GalT & ngudi tuy nhién cling c6 thé st
dung GalT tir cac ngudn khac. Ving xic tac cia GalT ciing ¢ thé dung hop véi vung
CTS (tirc 13, dudi té bao chét, ving xuyén mang, ving gbc) cua N-axetylglucosaminyl
transferaza (GNT1), dé tao ra enzym lai GNT1-GalT, va enzym lai c6 thé duogc biéu hién
dong thoi véi HA. HA ciing ¢6 thé dugc biéu hién ddng thoi cung voi trinh ty nucleotit
ma hoa N-axetylglucosaminyltrasnferaza III (GnT-III), vi du nhung khong bi giGi han voi
GnT-III & dong vat c¢6 vii hodc GnT-III & ngudi, ciing c6 thé st dung GnT-III tir céc
ngudn khac. Ngoai ra, enzym lai GNT1-GnT-I1I, bao gdm CTS ciia GNT1 dugc dung hop
v6i GnT-III ciing c6 thé duge str dung.

Do d6 sang ché ciing gdm cac VLP bao gdbm HA thé kham c6 cac N-glycan duogc
bién dbi.

Khong mong mudn bi rang budc bai Iy thuyét, sy c6 mit ciia cac N-glycan thuc vat

trén HA thé kham c6 thé kich thich dap tng mién dich bang céach thuc day sy lién két cua
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HA béi céc té bao trinh dién khang nguyén. Su kich thich dép trmg mién dich sir dung N
glycan thuc vat dugce d@ xuét bsi Saint-J ore-Dupas et al. (Trends Biotechnol 25: 317-23,
2007). Hon nfta, sy thich tng cua VLP c6 thé tao thudn lgi cho sy trinh dién khang
nguyén, va lam tang hiéu qué t4 duge ctia VLP khi dugc tao phirc véi 16p lipit ¢6 ngudn

géc tu thue vat.

“Vung diéu hoa”, “nhan tb didu hoa” hodc “trinh tu khéi dau phién m&” dugc hiu la
mot phan ciia axit nucleic théng thudng, nhung khong thudng xuyén, nguoc chiéu cia
viing mi héa protein ctia gen, c6 thé gdm c6 ADN hodic ARN, ca ADN va ARN. Khi ving
diéu hoa dugc hoat hoa, va trong su Két hop ¢6 hi€u qua, hodc duoc lién két c¢6 hiéu qua,
v6i gen duoc quan tAm, didu nay c6 thé dn dén sy bidu hién gen dugc quan tAm. Nhén t6
diéu hoa c6 thé c6 kha nang diéu chinh tinh ddc hi€u cda co quan, hoac kiém soat su hoat
héa gen theo thoi gian hodc theo su tién trién. “Ving diéu hoa” gdm céc nhan t4 trinh tu
khoi ddu phién ma, cac nhén t6 trinh ty khéi diu phién ma trung tAm thé hién hoat tinh
trinh tw khéi dau phién ma co ban, cdc nhan t6 cam Gng véi su dép g cac kich thich bén
ngoai, cac nhan t6 diu chinh hoat tinh trinh tw khéi du phién ma nhu cdc nhan té didu
hoa 4m tinh hodc cac nhan td ting cudng phién ma. “Ving didu hoa”, nhu duge st dung &
day, ciing gdbm céc nhan t6 hoat hoa sau khi phién ma, vi du, nhan t§ didu hoa didu chinh
su biéu hién gen nhu cic nhén tb ting cuong phién ma va dich ma, cac chit tc ché su
phién ma va dich ma, céc trinh tr hoat héa nguge chiéu, va cac yéu t§ quyét dinh tinh
khong 6n dinh ctia mARN. Mot vai nhén t6 diéu hoa nay c6 thé dwoc dat & dau gin ving
ma hoa.

Trong ngit canh clia ban md ta, thuat ngit "nhan t6 diéu hoa" hoic “ving didu hoa”
thuong dé cap dén trinh tw ADN, thuong, nhung khdng thudng xuyén, nguoc chiéu (5°)
véi trinh tw ma héa gen cu tric, kiém soat s biéu hién cia viing ma héa bang cach taora
su nhan biét ARN polymeraza va/hoidc cac nhan t6 khéc can cho su phién ma dé bit dau
tai & mot vi tri cu thé. Tuy nhién, diéu nay dugc hiéu réng cac trinh tu nucleotit khac,
duoc dinh vi trong intron, hodc du 3' cta trinh tu c¢6 thé g6p phan vao viéc diéu hoa su
biéu hién ving ma héa duge quan tdm. M6t vi du vé nhan té diéu hoa tao ra sy nhén biét
ARN polymeraza hoic cac yéu tb phién ma khac dé bao dam su khéi dau tai vi tri dac biét
12 nhan t6 trinh ty khéi dau phién ma. Hau hét, nhung khong phai 12 tit ca, cic nhan t6
trinh ty khéi dau phién ma cda sinh vat nhan chuén chira hop TATA, trinh tu axit nucleic

duge bao tdn gdm cac cip bazo adenosin va thymidin nucleotit thuong dét ¢ vi tri khoang
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25 cap bazo nguoc chi€u véi vi tri khoi dau phién ma. Nhan t0 trinh ty khoi dau phién ma
bao gobm nhén t6 trinh ty khéi dau phién ma co ban, chiu trach nhiém khéi dau sy phién
ma, cling nhu c4c nhén t6 dieu hoa khac (nhu dugc liét ké & trén) bién doi sy biéu hién

gen.

Cé céc loai ving diéu hoa khac nhau, gém cac vung dugc diéu hoa su phat trién,
cam Ung dugc hodc co ban. Ving diéu hoa dugc diéu hoa su phat trién, hodc diéu chinh
su biéu hién khac nhau cia gen bang cach kiém soat né, dugc hoat hoa trong céc by phan
hodc m6 nhét dinh cua co quan tai thoi gian dic biét trong su phét trién cta co quan hodc
mo. Tuy nhién, mot ) vung diéu hoa dugce diéu hoa theo su tién trién co6 thé wu tién c6
hoat tinh trong c4c co quan hozic md nhét dinh & cac giai doan phat trién dic trung, ching
cling c6 thé co hoat tinh trong phuong thirc didu hoa sy phat trién, hodc & muc co ban
trong c4c co quan hodc md bén trong thuc vat. Cac vi du vé cic viing diéu hoa dic hiéu
md, vi du viing diéu hoa dic hiéu, gdm trinh tw khoi dau phién mé napin, va trinh tu khéi
dau phién ma cruciferin (Rask et al., 1998, J. Plant Physiol. 152: 595-599; Bilodeau va
cong su, 1994, Plant Cell 14: 125-130). Vi du vé trinh tu khéi du phién ma dic hiéu 14
gbm trinh tu khéi ddu phién ma plastoxyanin (tham khéo, vi du SEQ ID NO: 5 8); US
7125978, dugc két hop & day dé tham khao).

Ving diéu hoa gdy cam tng 1a viing ¢6 kha niang hoat hoa gian tiép hodc truc tiép su
phién ma mét hodc nhiéu trinh ty ADN hodc gen dép tmg vdi tc nhan gay cam ung. Khi
khong c6 mit tdc nhan gdy cdm ng cac trinh ty ADN hoéc gen khong dugce phién ma.
Thong thuong yéu td protein lién két dic hiéu v6i ving didu hoa gdy cam tng dé hoat héa
su phi€én ma c6 thé c6 mat dudi dang bét hoat, sau d6 dugc bién ddi truc tiép hodc gian
tiép thanh dang hoat hoa bdi tic nhan gy cam tng. Tuy nhién, yéu t6 protein ciing c6 thé
véng mit. Tac nhan gdy cam tng c6 thé 1a chit héa hoc nhu protein, chét chuyén hoéa,
chét diéu hoa sinh truéng, thube diét cé hodc hop chét phenolic hozc cang thing sinh ly
hoc phu thudc truc tiép vao cac nhan td nong, lanh, mudi, hodc doc t6 hodc gian tiép
thong qua sy hoat héa mam bénh hoic tac nhan gay bénh nhu virut. Té bao cay chura vung
diéu hoa gay cam tmg duoc phoi nhidm véi tc nhan gy cam g bang cach dua tac nhan
gdy cam Ung vao té bao hodc cdy nhu bang cach phun, tuéi nudc, lam nong hodc cac
phuong phap tuong tu. Cac yéu té didu hoa gay cam tng c6 thé ¢6 ngudn gdce tir gen thuc
vat hodc gen khong phai ¢ thuc vat (vi du, Gatz, C. va Lenk, I.R.P., 1998, Trends Plant
Sci. 3, 352-358; dugc két hop & day dé tham khao). Vi du, c4c trinh ty khéi dau phién ma
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cam tmg c6 hiéu qua gdbm, nhung khong giéi han véi, trinh ti khéi dau phién ma cdm Gng
tetraxyclin (Gatz, C.,1997, Ann. Rev. Plant Physiol. Plant Mol. Biol. 48, 89-108; duoc két
hop & ddy dé tham khao), trinh tur khéi dau phién ma cdm Ung steroit (Aoyama, T. va
Chua, N.H.,1997, Plant J. 2, 397-404; dugc két hop & day dé tham khao) va trinh tuy khéi
dau phién ma cdm ung etanol (Salter, M.G., va cong su, 1998, Plant Journal 16, 127-132;
Caddick, M.X., et al,1998, Nature Biotech. 16, 177-180, dugc két hop & day dé tham
khao) cac gen IB6 va CKI1 cam tng véi xytokinin (Brandstatter, I. va Kieber, J.J.,1998,
Plant Cell 10, 1009-1019; Kakimoto, T., 1996, Science 274, 982-985; duoc két hop & day
dé tham khao) va yéu td cam ung véi auxin, DRS (Ulmasov, T., et al., 1997, Plant Cell 9,
1963-1971; dugc két hop & day dé tham khéo).

Ving diéu hoa co dinh hudng t6i su biéu hién gen trong cc phan khac nhau cta cay
va thong qua sy phat trién lién tuc cua cay. Cac vi du vé céc nhan t6 diéu hoa co dinh da
biét gdm céc trinh tur khéi dAu phién mi lién quan dén san phim phién ma CaMV 35S.
(Odell et al., 1985, Nature, 313: 810-812), cdy lua actin 1 (Zhang et al, 1991, Plant Cell,
3:1155-1165), actin 2 (An et al., 1996, Plant J., 10: 107-121), hodc tms 2 (U.S. 5428147,
dugc két hop & day dé tham khéo), va cac gen triosephosphat isomeraza 1 (Xu et al.,
1994, Plant Physiol. 106: 459-467), gen ubiquitin 1 & ngd (Cornejo et al, 1993, Plant Mol.
Biol. 29: 637-646), cac gen Arabidopsis ubiquitin 1 va 6 (Holtorf et al, 1995, Plant Mol.
Biol. 29: 637-646), va gen 4A ciia yéu t6 khoi ddu dich ma & ciy thude 14 (Mandel et al,
1995 Plant Mol. Biol. 29: 995-1004). Thuét ngit "co dinh" dugc st dung trong ban mo ta
khong nhét thiét phai chi ra rang gen nho sy kiém soat ving didu hoa co dinh dugc biéu
hién tai mirc twong tu trong tAt ca cac loai té bao, nhung gen dugc biu hién trong nhiéu
loai t bao khac nhau mic dir thudng quan sat thiy nhidu bién déi. Cac yéu té diéu hoa co
dinh c6 thé dugc gin véi cac trinh ty khac dé cai thién hon sy phién ma va/hodc dich ma
trinh tu nucleotit ma ching dugc lién két c6 hiéu qué. Vi du, hé¢ théng CPMV-HT co
ngudn gdc tir cac viing khong duoc dich ma cia virut kham déu dia (COMYV) va ching
minh sy dich mi dugc cai thién cta trinh tu ma hoa dugc két hop.

7

“GOc” nghia 1a trinh ty axit nucleic hodc axit amino & dang goc, hodc “thuin

ching”.

"Puge lién két c6 hiéu qua" nghia 13 c4c trinh tu cu thé, vi du nhéan t6 diéu hoa va
viing ma hoéa duge quan tdm, twong tac truc tiép hodc gian tiép dé thuc hién chirc nang
dugc du dinh, nhu sy trung gian hoac diéu hoa su biéu hién gen. Su tuong tac cua cac
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trinh tu dwgc lién két hiéu qua c6 thé, vi du, duogc trung gian béi cac protein tuong tac voi

cac trinh ty duoc lién két hidu qua.

Mt hodc nhiéu hon mét trinh tu nucleotit theo sang ché co thé duoc biéu hién trong
vét chii cdy thich hop bét ky duoc bién nap bang trinh tr nucleotit, hodc san pham thiét
ké, hodc cac vecto theo sang ché. Céc vi du vé vat cha thich hop g(‘A)m, nhung khong gidi
han v&i, cac cdy trong ndng nghiép gém c6 linh ling, cai diu canola, Brassica spp., ngo,
Nicotiana spp., ¢6 linh lang, khoai tdy, nhan sam, ddu Ha Lan, yén mach, lta, dau tuong,

lta mi, Ita mach, cdy huéng duong, bong va cac loai ciy tuong tu.

Mot hodc nhidu san phim thiét ké di truyén thé kham theo sang ché co thé bao gém
thém ving khong dugc dich ma 3°. Viing khong duge dich ma 3°dé cap t6i mot phan cia
gen bao gdbm doan ADN chtra tin hiéu polyadenyl hoa va c4c tin hiéu diéu hoa bat ky khac
c6 kha nang tac dong dén viéc xtr Iy mARN hoic biéu hién gen. Tin hiéu polyadenyl hoa
thudng dugc mo ta bang tac dung bd sung axit polyadenylic theo ddu du két thic 3°cua
tién chat mARN. Cac tin hiéu polyadenyl hoa thuong duge nhan biét nho sy ¢6 miit tuong
ddng véi dang tiéu chuén 5° AATAAA-3’ mic dii nhitng thay d6i nay 1a khéng phd bién.

Céc vi du khong giéi han cuia cac ving 3 thich hop 1a cac viing khong dich ma duoc
phién ma 3’ chita tin hiéu polyadenyl héa ctia khéi u Agrobacterium gy ra cac gen
plasmit (Ti), nhu gen nopalin synthaza (NOS), céc gen thuc vat nhu cac gen protein du
trit & cdy ddu tuong, dudi don vi nho cia cac gen ribuloza-1, 5-bisphosphat carboxylaza
(ssSRUBISCO; US 4962028; dugc két hgp vao day dé tham khao), trinh ty khoi ddu phién
ma duge sit dung trong sur diéu hoa biéu hién plastoxyanin, dwgc mo ta trong US 7125978

(duoc két hop & day dé tham khéo).

Mot hogic nhiéu san phim thiét ké gen thé kham theo sang ché ciing c6 thé gdm céc
yéu t6 tang cudng khéc, hodc cac yéu td tang cuong su dich ma hodc phién mi, cling dugc
can dén. Céc yéu tb tang cuong co thé dugc dinh vi 5’ hodc 3’ véi trinh ty dugc phién ma.
Nhirng viing yéu t6 ting cuong nay di duoc biét bi ngudi c6 trinh do trung binh trong
linh vire k thuat nay, va c6 thé gdm codon khéi diu ATG, céc trinh tu 1idn k& hodc trinh
tu twong tw. Codon khéi dau, néu c6 mit, c6 thé cing pha vé6i khung doc ("trong khung")

c6 trinh ty ma hoa tao ra su dich ma chinh x4c trinh ty dugc phién ma.

Dé ho trg viéc nhédn biét céc t€ bao cdy dugc bién nap, cac san pham thiét ké theo

sang ché c6 thé dugc thao tac gém cac chi thi chon loc ctia cay. Céc chi thi chon loc hitu
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ich gdm cé4c enzym tao ra tinh khang v&i cac chit héa hoc nhu thude khéang sinh vi du,
gentamyxin, hygromyxin, kanamyxin, hodc thubc diét cé nhu phosphinothryxin,
glyphosat, closulfuron, va cac chét tuong tu. Tuong tu nhu vay, tao ra enzym dé taora
hop chét c6 thé nhan biét nho su thay d6i mau séc nhu GUS (betaglucuronidaza), hoac su

phét quang, nhu luciferaza hoic GFP, c6 thé duogc st dung.

Ngoai ra phan dugc xem xét theo sang ché 1a cac cdy chuyén gen, c4c té bao hoic
hat cdy chtra san pham thiét ké gen thé thé kham theo sang ché. Cac phuong phap tao ra
toan bd cay tir cac té bao céy ciing da dugc biét trong linh vuc k¥ thuat. N6i chung, céc té
bao cay di bién nap dugc nudi cdy trong méi trudng thich hop, c6 thé chira cac chit chon
loc nhu thube khéng sinh, trong d6 sir dung céc chi thi chon loc dé nhan biét d& dang céac
té bao cay da bién nap. Mot 14n nita tao thanh md seo, su tao thanh chdi co6 thé dugc hd
trg nho st dung cac hoocmon thich hop cia cay phu hgp phu hop véi cac phuong phéap da
biét va cac chdi duge chuyén vao méi trudng ra ré dé ti sinh cdy. Sau d6 cac cay c6 thé
dugc str dung dé thiét lap céc thé hé 13p di 1ap lai, tir hat hodc str dung cac k¥ thuat nhin
gidng sinh dudng. Céc cdy chuyén gen ciing c6 thé dugc tao ra ma khong st dung nubi
cy mo.

Phén ciing dugc xem xét theo sang ché 12 cac cdy chuyén gen, cac cdy, ndm men, vi
khuén, nidm, con trung va cac té bao dong vat chira san phém thiét ké gen thé kham bao
gdm axit nucleic ma héa HA hodc HAO thé kham, tai t5 hop dé san xuit VLP, phu hop

v6i theo sang che.

Céc yéu td diéu hoa theo sang ché ciing c6 thé duogc két hop v6i vung ma héa dugc
quan tdm dé biéu hién trong pham vi cc sinh vat cha c6 thé tudn theo su bién nap, hoac
biéu hién tam thoi. C4c sinh vt nay gbm, nhung khong gidi han véi cdy, ca cdy mot la
mam va cdy hai 14 mam, vi dy nhung khong gi6i han véi ngd, cay ngii cbc, lia mi, lic
mach, yén mach, Nicotiana spp, Brassica spp, dau tuong, ddu, ddu ha lan, cd linh lang, ca

chua, khoai tay, nhan sam va Arabidopsis.

Phuong phap dé bién nap 6n dinh, va tai sinh céc sinh vét nay duoc thiét 1ap trong
linh vure k§ thuat va da biét béi ngudi c6 trinh do trung binh trong linh vuce k§ thuét nay.
Phuong phép thu dugc cac cay bién nap va duoc tai sinh khéng duge quyét dinh theo sang

r
~

ché.
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“Bién nap” nghia 14 sy truyén thong tin di truyén giita cac loai khac nhau (trinh ty
nucleotit) dugc biéu thi duéi dang kiéu gen, kidu hinh hodc cé hai. Su truyén thong tin di
truyén giita cac loai khac nhau tir san phdm thiét k& thé kham dén vat chu c6 thé di truyén
va truyén thong tin di truyén dugc xem xét dn dinh, hodc truyén thong tin di truyén tam

thoi va truyén théng tin di truyén khong thé thira ké.

Thuat ngit "vat chat ciia cay", c6 nghia 1 vat liéu bat ky c¢6 ngudn gbe tir thue vat.
Vat chat cia cdy c6 thé bao gdm toan bo cay, mo, té bao, hoic phén bét ky cua n6. Hon
nita, vat chit ciia cdy c6 thé bao gdm céc thanh phan ndi bao, cac thanh phan ngoai bao
ctia cdy, dich chiét 16ng hodc ran cuia cy, hodc hdn hop cia ching. Hon nita, vat chét cia
cly c6 thé bao gdm céc cdy, té bao cdy, mo, dich chiét long, hoic t6 hop cta chung, tir cac
14 cay, than, qua, r& hoic sy két hop ciia chung. VAt chét cia cdy c6 thé bao gdm cay hoic
mdt phan ctia n6 khéng phu thudc vao cac bude xir Iy bat ky. Bo phan cia cdy c6 thé bao
gdm vat chét ciia cdy. Tuy nhién, ciing dy tinh dugc rang vt liéu cia cy tiy thudc vao
cac bude xir Iy t6i thidu nhu duoc dinh ro dudi day, hodc xir ly nghiém ng3t hon, gdm s
tinh sach protein mot phan hoic toan b st dung cac k§ thuat thuong duoc biét trong linh
vuc k§ thuét gdm, nhung khong gidi han véi phuong phap sic ky, hién turong dién chuyén

va cac phuong phép tuong tu.

Thuat ngit "xir Iy t6i thiéu " nghia 1a vat chét cia cdy, vi du, cdy hodc mot phan cta
n6 bao gém protein duoc quan tim duge tinh ché mot phan dé thu duoc dich chiét cia
cay, chét déng chit, mot phﬁn nho chét déng chét cta cay hoac chét tuong tu (tire 1a duoc
xir Iy t6i thiéu). Sy tinh ché mot phan c6 thé bao gbm, nhung khéng gidi han véi su pha
v cac cdu tric té bao ciia ciy bang cach d6 tao ra ché phim bao gdm céc thanh phin cay
c6 thé hoa tan, va cic phan ciia cdy khong hoa tan ¢ thé duge tach ra vi dy, nhung khong
giGi han, bang cach ly tm, loc hodc két hop giita chung. V& mit ny, cic protein dugc tiét
ra trong khong gian ngoai bao ctia 14 hoic cic md khac c6 thé d& dang thu dugc bing cach
str dung su chiét ly tdm hodc chéan khong, hodc cac md ¢ thé duoc chiét nho ap suét b%mg
cach chuyén qua céc truc lan hodc nghién hodc cac phuong phép twong tu dé nén hoic
giai phong protein khong chira trong khong gian ngoai bao. Xir Iy tdi thiéu ciing c6 thé
gdm su diéu ché dich chiét tho cta cac protein hoa tan, do céc ché pham nay sé& c6 su
nhiém tap khong déng ké tir cdc san pham thir cAp cia cdy. Hon nira, Xt Iy t6i thiéu co6 thé

gom dich chiét chira nudc cua protein hoa tan tir 14, sau do6 bang cach két tha véi muodi

-41-



23591

thich hop bét ky. Cac phuong phap khac c6 thé gdm su thdm w6t quy mé 16n va chiét

nudc ép dé cho phép sir dung truc tiép dich chiét.

Vit chét cua cdy, dudi dang vat liéu ciy hodc mé c6 thé duoc phan phdi bing miéng
dén d6i tuong. Vat chét cia cdy c6 thé dugce st dung dudi dang mot phan bd sung theo
ché d6 an, cung véi cac thire dn khéc, hodc dugc Kkét nang. Vit chét cua cdy hodc mo ciing
duge tap trung dé cai thién hoic 1am tang vi ngon, hodc dugc tao ra cung vdi cac vat liéu,

thanh phan, hodc cac t4 dugc khac, néu can.

Céc vi du vé dbi tuong hodc sinh vat dich c6 thé st dung cac VLP theo séng ché
gbm, nhung khong chi gi6i han &, con ngudi, dong vt linh truéng, chim, chim nudc,
chim di cu, chim ct, vit, ngan, ngéng, ga vit, ga, lon, ctru, ngua, ngua, lac da, thu thude
ho ché, ché, thia thudc ho méo, méo, h, bao, cdy huong, chdn vizon, chdn bac e, chdn
suwong, vat nudi trong nha, thi nuoi, thé, chudt nhét, chudt thudng, chudt lang hodc bo
gam nhdm khéc, hai cu, ca voi va cac loai twong tw. Céac sinh vét dich nay 1a @& dan

chung, va khong dugc xem xét d€ gidi han sang ché va cac ing dung cia sang ché.

Ciing dugc du tinh ring thuc vat chira HA thé kham theo mot vai phuong 4n thuc
hién cia sang ché, hodc biéu hién VLP bao gdm HA thé kham theo mot vai phuong 4n
thuc hién theo sang ché, c6 thé duge st dung cho dbi tuong hodc sinh vat dich, theo cac
cach khac nhau phu thu¢c vao nhu cau va hoan canh. Vi du, HA thé kham thu duoc tur
thuc vat c6 thé duge chiét trudce khi sit dung n6 dudi dang thd, hoac dugce tinh sach mét
phén hodc dang dugec tinh sach. Néu HA thé kham dugc tinh sach it nhat mot ph?m, sau do
n6 c6 thé duoc san xuét trong cac cdy an dugc hodc khong an duoc. Hon nita, néu HA thé
kham dugc st dung theo dudng miéng, mo thwe vét c6 thé dugc thu va cung cip truc tiép
cho dbi tugng, hodc mé thu dugc c6 thé duge lam kho trude khi cho dn, hodc dong vat
dugc cho an trén cdy ma khong can thuc hién thu hoach trude. Ciing dugc xem x£€t trong
pham vi ctia sang ché vdi cac mo cdy da thu hoach duoc cung cip 1am ngudn thuc phim
du trit trong chan nudi gia stic. Néu mé cdy dwoc cung cip cho dong vt mét it hodc
khong xir 1y thém wu tién mé cay duge sir dung c6 thé an duoc.

Su bat hoat gen sau phién ma (PTGS) c6 thé lién quan dén su biéu hién han ché cia
cac gen chuyén trong thuc vat, va biéu hién déng thoi ctia tac nhan wrc ché su bt hoat
virut Y trén khoai tdy (HcPro) c6 thé duoc sir dung dé chéng lai su thodi hda déc trung

cia cac mARN gen chuyén (Brigneti et al., 1998). Céc tac nhan trc ché 1an luot sy bét
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hoat d4 dugc biét trong linh vuc k¥ thuét va c6 thé dugce st dung nhu dugc mo ta & day
(Chiba et al., 2006, Virology 346:7-14; dugc két hop & day dé tham khao), vi du nhung
khong giéi han véi, TEV-p1/HC-Pro (virut-p1/HC-Pro khéc axit trén cay thudc 14), BYV -
p21, p19 cua virut chin ngon tan lui ca chua (TBSV p19), protein vé capsit cia virut 1am
quan 14 ca chua (TCV -CP), 2b ctia virut kham dua chudt; CMV-2b), p25 cua virut X trén
khoai tdy (PVX-p25), pl1 cta virut M trén khoai tdy (PVM-p11), p11 cua virut S trén
khoai tdy (PVS-p11), p16 cua virut gdy khd héo cay viét quat, (BScV —p16), p23 cia
Virut tan lyi cam quyt (CTV-p23), p24 clia virut-2 lién quan dén sau cubn 14 nho,
(GLRaV-2 p24), p10 cta virut A trén cdy nho, (GVA-p10), p14 cua virut B trén ciy nho
(GVB-p14), p10 ctia virut tiém 4n & ciy Heracleum (HLV-p10), hodc p16 ctia virut tiém
an phd bién & céy t6i (GCLV-p16). Do d6, gen tre ché sy bét hoat, vi du, nhung khong
gi6éi han vé1, HePro, TEV -p1/HC-Pro, BYV-p21, TBSV p19, TCV-CP, CMV-2b, PVX-
p25, PVM-pll, PVS-pll, BScV-pl6, CTV-p23, GLRaV-2 p24, GBV-p14, HLV-p10,
GCLV-p16 hoic GVA-p10, c6 thé duoc biéu hién dong thoi ciing véi trinh tu axit nucleic

ma hoa protein dugc quan tdm dé bado ddm mirc san xuat protein trong cay cao.

Hon nita, cdc VLP dugc tao ra nhu duge mo ta & day khong bao gém neuraminidaza
(NA). Tuy nhién, NA c6 thé duoc biéu hién ddng thdi véi HA nén céc VLP bao gébm HA

va NA dugc mong muon.

Do d6, sang ché con gdm mot vecto thich hgp bao gdm trinh tu HA thé kham thich
hop véi viée sir dung cac hé théng biéu hién én dinh hodc tam thoi. Thong tin di truyén co
thé dugc tao ra trong mot hodc nhiéu hon mot san phém thiét ké. Vi du, trinh tu nucleotit
ma héa protein dugc quan tim c6 thé duge dwa vao trong mét san phim thiét k&, va trinh
tu nucleotit thir hai ma héa protein bién ddi su glycosyl héa ctia protein dugc quan tdm c6
thé dugc dwa vao biang cach st dung san pham thiét ké riéng. Cac trinh tw nucleotit nay co
thé sau d6 dugc biéu hién dong thoi trong thuc vét. Tuy nhién, san phim thiét ké bao gdbm
trinh ty nucleotit ma hoa ca protein duge quan tdm va protein bién ddi su glycosyl hoa dic
trung véi protein durge quan tAm ciing c6 thé dwoc sir dung. Trong trudng hop nay trinh tu
nucleotit s& bao gdm trinh tur thir nhat bao gdm trinh tw axit nucleic tha nhit ma héa
protein dugc quan tAm dugc lién két c6 hiéu qua véi trinh ty khéi ddu phién ma hodc ving
diéu hoa, va trinh tu thir hai bao gdm trinh tw axit nucleic tht hai ma héa protein bién dbi
su glycosyl hoa dic trung véi protein duge quan tdm, trinh ty thir hai duoc lién két co
hiéu qua véi trinh tu khéi dau phién ma hoac ving diéu hoa.
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Thuat ngit “dugc biéu hién dong thoi” nghia 13 hai, hodc nhiu hon hai, trinh ty
nucleotit dugce biéu hién déng thoi trong thuc vét, va trong cing mot mo thyc vat. Tuy
nhién, céc trinh tu nucleotit khong can phai biéu hién chinh xac déng thoi. Hon nira, hai
hodc nhiéu trinh tu nucleotit duoc biéu hién theo cach dé cac san phém dugc ma hoa co
co hoi dé tac dong 13n nhau. Vi du, protein bién dbi su glycosyl héa cua protein dugc
quan tdm c6 thé dugc biéu hién trudce hodc trong khoang thoi gian khi protein dang noi
dén duoc biéu hién dé thé hién su cai bién glycosyl héa cia protein dugc quan tAm. Hai
hozic nhiéu hon hai trinh tu nucleotit ¢6 thé duge bidu hién déng thoi stir dung hé théng
biéu hién tam thoi, tai d6 hai hodc nhidu trinh ty duge dua vao trong thuc vat df‘)ng thoi
dudi cac diéu kién ma ca hai trinh tw dugc biéu hién. Mit khac, thuc vat nén bao gf)m mot
trong céc trinh tu nucleotit, vi dy trinh tw ma héa protein 1am bién ddi dac tinh glycosyl
héa cda protein quan tdm, co6 thé duoc bién nap, theo cach tam thoi hodc 6n dinh, cung
v6i trinh trr bb sung ma héa protein quan tdm. Trong truong hop nay, trinh ty ma hoda
protein bién d6i dic trung glycosyl héa ciia protein dugc quan tim c6 thé duoc biéu hién
trong m6 mong mudn, trong giai doan phat trién mong mudn, hodc su bidu hién n6 c6 thé
duogc gy ra bang cach st dung trinh tu khéi dau phién ma cam tng duoc, va trinh tuy ma
héa protein dugc quan tam c6 thé dugc bidu hién dudi cac didu kién twong tu va trong mo

tuong tu, dé bao dam rang cac trinh tw nucleotit duge biéu hién déng thoi.

Céc san pham thiét ké theo sang ché c6 thé dugc dua vao cac té bao thuc vat sir dung
cac plasmit Ti, plasmit Ri, cac vecto virut thuc vat, su bién nap ADN truc tiép, vi tiém, k¥
thuat xung dién, thAm nhiém, va twong tw. Dé xem lai cac k¥ thuat nay tham khao vi du
Weissbach and Weissbach, Methods for Plant Molecular Biology, Academy Press, New
York VIIL, pp 421-463 (1988); Geierson and Corey, Plant Molecular Biology, xuit ban
1an thir 2. (1988); and Miki and Iyer, Fundamentals of Gene Transfer in Plants. Trong
Plant Metabolism, xuét ban 1an thir hai. DT. Dennis, DH Turpin, DD Lefebrve, DB
Layzell (eds), Addison-Wesley, Langmans Ltd. London, pp. 561-579 (1997). Cac phuong
phap khac gom k¥ thuat hip thu ADN truc tiép, st dung cac liposom, k¥ thuat xung dién,
vi du sir dung céc thé nguyén sinh, vi tiém, vi dan hodc s¢i tinh thé, va thAm nhiém bang
chan khong. Tham khdo, vi du, Bilang, et al. (Gene 100: 247-250, 1991), Neuhause et al.
(Mol. Gen. Genet. 228: 104-112, 1991), Guerche et al. (Plant Science 52: 111-116, 1987),
Neuhause et al. (Theor. Appl Genet. 75: 30-36, 1987), Klein et al., Nature 327: 70-73
(1987); Howell et al. (Science 208: 1265, 1980), Horsch et al. (Science 227: 1229-1231,
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1985), DeBlock va cong su, Plant Physiology 91: 694-701, 1989), , Liu and Lomonossoff
(J. Virol Meth, 105:343-348, 2002,), Pon xin cép Patent My S 4945050; 5036006;
5100792; 6403865; 5625136, (tét ca duoc két hop & day dé tham khao).

Céc phuong phap biéu hién tam thoi ¢6 thé duoc sir dung d& bidu hién cac san phim
thiét ké theo sang ché (tham khao Liu va Lomonossoff, 2002, Journal of Virological
Methods, 105:343-348; dugc két hop & day dé tham khao). Mt khac, phwong phép bidu
hién tam thoi dwa vao chan khong, nhu dwgc biéu hién béi Kapila et al. 1997 Plant
Science 122:101-108 (dugc két hop & ddy dé tham khao) c6 thé dugc sir dung. Cac
phuong phép nay c6 thé gdm, vi dy, nhung khong gidi han véi, phuong phap ching bénh
bang vi khudn Agro hodc thdm nhiém Agro, tuy nhién, cac phuong phép tam thoi khac
ciing c6 thé dugc sir dung nhu dugc chira & trén. Bang phuong phap 1ay nhiém Agro hoic
thAm nhiém Agro, hdn hop Agrobacteria bao gdm axit nucleic mong mubn di vao khong
gian noi bao ctia md, vi du cac 14, phan trén khong cia cay (gbém thén, 14 va hoa), cac
phan khac cuia cdy (than, ré, hoa), hoic toan bd cdy. Sau khi di qua céc biéu bi Agro-
inoculation nhiém va truyén cac ban sao t~ADN vao trong cac té bao. t-ADN dugc phién
ma thudc thé bd sung va mARN dugc dich m4, ddn dén viéc san xuét protein dugc quan
tdm trong céic té bao dugc tiém nhiém, tuy nhién, sy truyén t-ADN trong nhan chi 1a tam
thoi.

Céc VLP bao gdm HA thé kham dugc tao ra boi sang ché c6 thé dugce st dung két
hop v6i céc vacxin cim hién nay, dévd sung vacxin, lam cho ching hiéu qua hon, va lam
giam liéu ding cin thiét. Nhu da biét boi ngudi co chuyén mon trong linh vuc k¥ thuét
ndy, vacxin c6 thé dugc dé cap d6i v6i mot hodc nhidu hon mot virut cim. Cac vi du vé
c4c vacxin thich hop gdm, nhung khong giéi han véi, cac vacxin ¢ ban trén thi truong tir
Sanofi-Pasteur, ID Biomedical, Merial, Sinovac, Chiron, Roche, MedImmune,

GlaxoSmithKline, Novartis, Sanofi-Aventis, Serono, Shire Pharmaceuticals va tuong tu.

Néu cén, cac VLP theo sang ché c6 thé duoc tron 13n véi ta duge thich hop nhu da
biét boi mot ngudi cé chuyén mén trong linh vuc k§ thuat. Hon nita, VLP ¢6 thé duoc sir
dung trong ché phim vacxin bao gdm lidu lugng hitu hiéu cua VLP @& xt ly sinh vét dich,
nhu dugc dinh 18 & trén. Ngoai ra, VLP dugc san xuét theo sang ché c6 thé duoc két hop
voi cac VLP thu duogc béng cach s dung cac protein cum khac nhau, vi du,

neuraminidaza (NA).
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Do d6, sang ché d& xuét phuong phép gay ra sy mién dich v6i sy nhidm virut cim
trong dong vat hoac sinh vat dich bao gé)m viéc sir dung mot liéu hiru hiéu vacxin bao
gém mot hodic nhiéu hon m6t VLP. Vacxin c6 thé dugce st dung theo duong miéng, trong

da, trong miii, trong co, trong bung, trong tinh mach, hodc dudi da.

Céc ché phim theo cac phwong 4n thuc hién khéc nhau theo sang ché co thé bao
gbm cac VLP ctia m6t hodc nhidu ching hogc typ phu cim. “Hai hogc nhiéu hon” dé cép
dén hai, ba, bon, nam, sau, bay, tdm, chin, 10 hoac nhiéu hon cac chung hodc typ phu. Céac
chiing hoic typ phu duoc thé hién c6 thé 13 typ phu don (vi du tit ca HIN1, hoc tt ca
H5N1), hodc c6 thé 14 t6 hop cua cac typ phu. Céac typ phu va ching minh hoa gém
H5/Indo, H1/Bri, HI/NC, H3/Bri, B/ Flo. Lua chon két hop gitta cac ching hodc typ phu
c6 thé phu thudc vao viing dia Iy cta cac dbi twong c6 kha ning phoi nhiém véi bénh
ctim, céc loai dong vat hay tiép xtic gan giii v6i con ngudi duoc ching ngura (vi duy, cac
loai chim nudc, cac con vat nong nghi¢p nhu lon, v.v.) va cac chiing ma ching mang,
dugc phoi nhiém hoic c6 kha ning phoi nhiém, cac du doan vé su lac dong khang nguyén
trong céc typ phu hogc ching, hodc t hop cia cac yéu té nay. Cac vi du vé cac td hop
dugc st dung trong cdc ndm trudce trong cac co sé dit liéu duge duy tri béi TS chic Y té
thé gigi (WHO) (tham khdo URL: who.int/csr/dieease/influenza/vaccine

recommendations1/en).

Hai hodc nhiéu VLP ¢6 thé dugc biéu hién riéng biét, va cac VLP duogc tinh sach
hodc ban tinh sach sau d6 dugc két hop. Mt khac, cac VLP c6 thé duogc bidu hién dong
thoi trong cung vat chi, vi du cdy, bd phéan cia cady, hoac té bao cdy. Cac VLP cé thé
duoc két hop hoidc dugce tao ra theo ty 18 mong mubn, vi du cac ty 1€ duong lugng, hodc
c6 thé duge két hop theo cach ma mét typ phu hodc ching cha yéu bao gém cac VLP

trong ché pham.

Do d6, sang ché @& xuét cac ché phim bao gdm cac VLP cia hai hodc nhidu ching
hodc typ phu.

Sang ché ciing d& xuit vat phim san xuét, bao gbm vt liéu bao gbi va ché phim bao
gém VLP bao gdm HA thé kham. Ché phdm gdm ta dugc dugc dung hodc sinh 1y hoc, va
vét liéu boc c6 thé gdm nhan chi ra cac thanh phén hoat tinh cta ché phim (vi du VLP).

Kit thir bao gdm ché pham bao gdm axit nucleic ma héa HA thé kham duoc tao ra

trong ban mo ta, cung véi cac chi dan st dung axit nucleic dé€ san xuat HA thé kham,
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hoac cac VLP bao gém HA thé kham ciing duoc tao ra. Kit thir ¢6 thé hiru ich dé san
xuét cac VLP bao gdm HA thé kham, va c4c chi dan c6 thé gdm, vi du, thong tin biéu
hién axit nucleic trong cdy hoic té bao cdy, cac chi dan thu hoach va thu cac VLP tir cay

hodc mo cay.

Theo phuong &n thuc hién khéc, kit thir dé diéu ché dugc phdm, bao gdbm VLP bao
gém HA thé kham, ciing véi céc chi dan vé viée str dung né dugc tao ra. Cic chi dan ¢o
thé bao gém mét loat cac bude didu ché duge phém, duoc phém hiru ich dé gdy ra dap
ttng mién dich trj liéu hogic phong ngira trong d6i twrong duoc st dung. Kit thir ¢6 thé bao
gdm thém céc chi din dung riéng cho ndng do lidu dung, cic khoang liéu dung, céc

phuong phép sir dung duge uu tién hodc phuong phép tuong tu.

Sang ché cling minh hoa trong céc vi du sau dy. Tuy nhién dugc hi€u rang cac vi du
nay cho cac muc dich minh hoa, va khong nén dugc st dung d€ gigi han pham vi ctia sang

ché theo cach bat ky.

Trinh ty dugc mo ta trong ban md ta dugc tom tat dudi day.

SEQ Mo ta SEQ ID NO: Mo ta
ID NO
1 mdi Xmal-pPlas.c 55 trinh ty axit nucleic cua BglII -PDI
SP-H1/NC-Sacl/Stul tong hop (thiéu
TMD/CT)
2 mdi Sacl-ATG-pPlas.r 56 trinh ty axit nucleic Kpnl - HI/NC

TmD/CT-Sacl/Stul bao gbm trinh tyr
ma héa C-ter H1 (A/New
Caledonia/20/99 (HIN1) gdbm TmD
va Ctail tir vi tri KpnI dén codon két
thic (bi chan tai ddu 3° nho vi tri
Sacl/Stul kép).

3 mdi Sacl-PlasTer.c 57 trinh tu axit nucleic ctia protein
disulfua isomeraza Nucleotit 32-103
ma hoda peptit tin hi¢u PDI

4 mdi EcoRI-PlasTer.r 58 trinh ty axit nucleic cta trinh ty khéi
dau phién ma plasto - PDI SP-Bgll
5 mdi Plasto-443c 59 trinh ty axit nucleic ctia san phim

thiét ké 540 bao gdm trinh tu khoi
dAu phién m3 plastoxyanin & ¢ linh
lang va 5° UTR, trinh ty ma héa
peptit tin hiéu tr PDI va dang H1
A/New Caledonia/20/99 (HIN1),
plastoxyanin & ¢6 linh lang 3° UTR
va trinh tu két thac. H1 tir trinh tu
ma héa A/New Caledonia/20/1999
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dugc gach chan.

moi SpHA(Ind)-Plasto.r

60

trinh ty axit nucleic cua trinh tu khoi
dAu phién ma Dral - Plasto bao gdm
vung ma héa H1 hoan thién
(A/Brisbane/59/07 (HIN1)) (gdm
peptit tin hiéu va codon két thuc) bi
chin, tai ddu 5’ béi trinh tu gen
plastoxyanin & ¢6 linh lang tuwong
g véi 84 nucleotit thir nhit nguoc
chiéu v6i ATG ban du.

mdi Plasto-SpHA

61

trinh ty axit nucleic ctia san phim
thiét ké 774 bao gbm trinh ty khoi
dAu phién m3 plastoxyanin & c6 linh
lang va 5’ UTR, trinh tur ma hoa chét
ngung két hdng ciu c6 dang H1
A/Brisbane/59/07 (HIN1),
plastoxyanin & co linh lang 3° UTR
va trinh tu két thic.

mdi HA(Ind)-Sac.r

62

trinh ty axit nucleic ctia san phim
thiét ké 828, tir Pacl (nguoc chiéu
v6i trinh tw khéi ddu phién m3) dén
Ascl (cing chiéu v6i nhan t6 két
thac NOS). May giai trinh ty CPMV
HT 3’ UTR duoc gach dudi boi
ATG dbt bién in dam.

mdi pBinPlus.2613¢

63

trinh ty axit nucleic ctia san phim
thiet ke 690

10

mdi Mut-ATG115.r

64

trinh ty axit nucleic ctia san phim
thiet ke 691

11

mdi Mut-ATG161.c

65

trinh tw axit nucleic ctia san phim
thiet ke 696

12

mdi LC-C5-1.110r

66

trinh ty axit nucleic ctia san phim
thiét k& 732 bao gdm trinh ty khoi
dAu phién ma CaMV 35S, CPMV-
HT 5° UTR, trinh ty m4 héa chat
ngung két hdng ciu co dang H1
A/Brisbane/59/07 (HIN1), aCPMV-
HT 3’ UTR va trinh ty két thuc.
Trinh ty m& héa H1/Bri dugc gach
dudi.

13

mdi E1 HI1B-E1 H5L.r

67

trinh ty axit nucleic ctia san phim
thiet k& trung gian 787

14

mdi E1 H5N-E1 H1B.c

68

trinh ty axit nucleic ctia san phdm
thiet ke 733

15

mdi E2 H5I-RB HI1B.r

69

trinh ty axit nucleic ctia san phim
thiet ke 734

16

mdi RB HI1B-E2 H51.c

70

tr‘inh tu axit nucleic cda trinh tu khoi
dau phién ma Dralll-plasto - H3/Bri-
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Sacl bao gdm viing ma héa H3 hoan
thién (A/Brisbane/10/07 (H3N2))
(gdm peptit tin hiéu va codon két
thiic) bi chin, tai dau 5° boi trinh tu
gen plastoxyanin & cd linh lang
tuong g vé6i 84 nucleotit thir nhat
nguoc chiéu véi ATG ban dau.

17

mdi E1 H1B-F’1 H5Lr 71

trinh ty axit nucleic cta san phim
thiet ke 736

18

mdi F’1 H5N-E1 H1B.c 72

trinh tyr axit nucleic ctia san phim
thiet ke 737

19

mdi F’2 H5I-E2 HIB.r 73

trinh tu axit nucleic cta trinh ty khoi
dau phién ma Dralll-plasto - B/Flo-
Sacl

20

mdi E2 H1B-F’2 H51.c 74

trinh ty axit nucleic ctia san phim
thiét ke 739

21

modi E1 H51-E1 HINC r 75

trinh ty axit nucleic ctia san phim
thiet ke 745

22

modi E1 HINC-E1 H5L.c 76

trinh tu axit nucleic ciia Ms;jl

23

mdi E2 HINC-RB 77
H5Lr

trinh tr axit nucleic cia san phdm
thiet ke 850

24

mdi RB H5I-E2 78
HINC.c

trinh tw axit nucleic ciia san phim
thiet ke 860

25

mdi HA-SacL.r 79

trinh ty axit nucleic ciia san phim
thiet ke 870

26

mbdi Apal-H1B.c 80

Trinh ty axit amin bao gbm ving
phu RB ctia H1/Bri, peptit tin hiéu
H5/Indo, va phirc hé ving gbc
(SDC) bao gdm cac ving phu
H5/Indo F'1, E1, E2, F2 va F.

27

mdi Stul-H1B.r 81

trinh tur axit amin bao gém phirc hé
ving du H1/Bri (HDC) bao gdm
peptit tin hiéu E1, RB, E2, H5/Indo,
va phirc hé ving gbc H5/Indo (SDC)
bao gdm ving phu H5/Indo F'1, F'2
vaF.

28

mdi SpPDI-H1B.c 82

trinh tw axit amin bao gdm ving phu
RB cua H5/Indo, peptit tin hiéu PDI,
va phitc hé ving gbc H1/NC bao
gdm F'l, E1, E2 va F'2.

29

mdi Sacl-H1B.r 83

trinh tw axit amin bao gdm peptit tin
hiéu PDI, ving ngoai cua H3
A/Brisbane/10/2007 va TMD/CT cua
H5 A/Indonesia/5/2005.

30

mdi Apal-SpPDI.c 84

trinh ty axit nucleic bao gdm ving
ngoai cua B/Florida/4/2006 va
TMD/CT ctia H5
A/Indonesia/5/2005 dugc ma hoa
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bér}g khung doc mé trong san phim
thiet ke so 745.

31 mbi Apal-H5 (A- 85 trinh ty axit nucleic ctia Sacl -
Indo).1c plastoxyanin 3'UTR
32 mdi H5 (A-Indo)- 86 trinh tu nucleotit ctia peptit tin hiéu
Stul.1707r PDI SP-H1 A/California/04/09

protein disulfua isomeraza & C6 linh
lang duoc gach dudi va trinh ty ma
hoéa H1 hoan chinh dugc lam noi bat
nho in dam.

33 mdi H3B-SpPDLr 87 trinh tu axit amin cta peptit tin hiéu
protein disulfua isomeraza & c6 linh
lang PDI SP-H1 A/California/04/09
duoc gach dudi

34 mdi SpPDI-H3B.c 88 trinh tu khoi dau phién ma 2X35S.

35 mdi Stul-H3B.r 89 mdi PacI-MCS-2X35S.c

36 mdi TmD H5I-H3B.r 90 mdi CPMV 5°UTR-2X35S.r

37 mbi H3B-TmD H5Lc 91 mbi 2X35S-CPMV 5°UTR.c

38 mdi HBF-SpPDLr 92 mdi Apal-M prot.r

39 mdi SpPDI-HBF.c 93 trinh ty axit nucleic ctia san pham
thiét ké 747. Trinh ty m3 hdéa HA thé
kham du’gc gach dudi. Trinh ty trinh
tu khoi dau phién ma 2X35S duogce
chi ra nho in nghiéng.

40 mdi Stul-HBF.r 94 trinh tu axit amin ctia B-Florida

41 mdi TmD H5I-B Flo.r 95 trinh ty axit amin ctia B-Malaysia

42 mdi B Flo-TmD H5Lc 96 trinh tu axit amin cua H1-Brisban

43 mdi Hsp40Luz.1c 97 trinh ty axit amin cua H1-Sol.Isl.

44 mdi Hsp40Luz- 98 trinh ty axit amin ctia H1-New Cal.

Sacl.1272r

45 mdi Hsp40Luz-Plasto.r 99 trinh tu axit amin ciia H2-Singapore

46 mdi Hsp70Ara.lc 100 trinh ty axit amin ctia H3-Brisbane

47 mdi Hsp70Ara- 101 trinh ty axit amin cia H3A-WCN

Sacl.1956r

48 mdi Hsp70Ara-Plasto.r 102 | trinh tu axit amin ctia HSA-Anhui

49 mdi supP19-plasto.r 103 trinh tu axit amin cia H5A-Vietnam

50 mdi supP19-1c 104 trinh ty axit amin cua H5-Indo

51 mdi SupP19-SacLr

52 trinh tu axit nucleic

vung ma hdéa H5 hoan
chinh
(A/Indonesia/5/05
(H5N1)) (gdm peptit tin
hiéu va codon két thuc)
duoc chin, tai diu 5°
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béi vi tri HindIII va, tai
dau 3’, béi vi tri Sacl.

53 trinh tu axit nucleic cua
san phdm thiét k& 660 -
catxet biéu hién HA bao
gdm trinh tu khoi ddu
phién ma plastoxyanin
O co linh lang va 5°
UTR, trinh ty ma hoa
chét ngung két hong
clu ¢ dang H5
A/Indonesia/5/05
(H5N1), plastoxyanin &
c6 linh lang 3° UTR va
trinh tu két thuc.

54 trinh tu a)git nuc}eic cua
H1/NC goc (thieu
TMD/CT)

Phwong phdp va vit liéu
Sw gin cic catxet biéu hién HA
A- pCAMBIAPIasto

T4t ca cac thao tac dugc tién hanh bang cach sir dung cac phuong thirc sinh hoc
phén t n6i chung ciia Sambrook and Russell (2001; dugc két hop & day dé tham khéo).
Bang 1 thé hién cac mdi oligonucleotit dé gin céc catxet bidu hién. Budc tach dong thu
nhit gdm su gén plasmit thy thé chira cac nhan t6 diéu hoa nguge dong va xudi dong véi
gen plastoxyanin & ¢é linh lang. Trinh ty khoi ddu phién ma plastoxyanin va cac trinh ty
5’UTR dugc khuyéch dai tir ADN ciia gen c6 linh lang bang cach sir dung cic mdi Xmal-
pPlas.c (SEQ ID NO:1) va SacI-ATG-pPlas.r (SEQ ID NO:2) San phidm khuéch dai thu
duwoc duge phan cit bing Xmal va Sacl va duoc gin vao pCAMBIA2300 (Cambia,
Canberra, Uc), da dugc phan cit tir truéc boi cing cac enzym, d tao thanh
pCAMBIApromoPlasto. Tuong tu, cic trinh tw 3°UTR va nhén t§ két thuc cia gen
plastoxyanin dugc phéng dai tir ADN hé gen ctia ¢6 linh lang st dung cac mdi sau day:
Sacl-PlasTer.c (SEQ ID NO:3) va EcoRI-PlasTer.r (SEQ ID NO:4) va san phdm duoc
phan loai béi Sacl va EcoRI truée khi duoc gin vao trong céc cing vi tri cua

pCAMBIApromoPlasto tao ra pCAMBIAPIasto

B- Plasto- SP-H5 A/Indonesia/5/05 géc (san phiam thiét ké s6 660)

-51-



23591

DPoan ma héa chit ngung két hdng cau tir chung cim A/Indonesia/5/05 (H5N1; Sb
truy cdp LANL ISDN125873) dugc téng hop boi Epoch Biolabs (Sugar Land, TX, USA).
Poan duoc tao ra, chita ving ma héa H5 hoan chinh gdm peptit tin hiéu gbc bi chin bai vi
tri HindIII & doan nguoc chiéu tryc tiép ctia ATG khéi dAu, va vi tri Sacl ngay phia xudi
dong ctia codon (TAA) két thuc, duge thé hién trong (SEQ ID NO: 25; Fig.17). Ving ma
hoa H5 dugce tach dong vio catxet biéu hién dwa trén platoxyanin bang phuong phap gén
dura trén PCR duoc thé hién trong Darveau et al. (1995). Tém lai, su phong dai PCR 14n
d4u thu dugc bang cach str dung cac mdi Plasto-443¢ (SEQ ID NO:5;) va SpHA(Ind)-
Plasto.r (SEQ ID NO:6) va pCAMBIApromoPlasto lam khuon. Tuwong tu, su phong dai
thir hai duoc tién hanh véi cac mdi Plasto-SpHA (SEQ ID NO:7) va HA(Ind)-Sac.r (SEQ
ID NO:8) v6i doan ma héa H5 (SEQ ID NO:52; Fig.17) 1am khudn. San phim khuéch dai
thu duoc tir ca hai phan tmg dugc tron véi nhau va hdn hop nay dugce sir dung 1am khuén
cho phéan tmg thir ba (phan g lién hop) bang céach sir dung Plasto-443¢ (SEQ ID NO:5)
va HA(Ind)-Sac.r (SEQ ID NO:8) 1am mbi. Poan két qua dugc phan hiy bsi BamHI
(trong trinh tw kh&i dau phién ma plastoxyanin) va Sacl (tai ddu 3°ciia doan) va dugce tach
dong thanh pCAMBIAPIasto dugc phan loai trude bdi cac enzym tuong tu. Plasmit thu
duoc, duoc dit tén 14 660, dugc thé hién trén Fig.18 (SEQ ID NO: 53).

C- Plasto-PDI SP-H1 A/New Caledonia/20/99 (san phim thiét ké s6 540)

CAu truc khung doc mé tir gen H1 ctia chiing cim A/New Caledonia/20/99 (HIN1)
dugc tbng hop trong hai doan (Plant Biotechnology Institute, National Research Council,
Saskatoon, Canada). Poan thi nh4t duoc tong hop twong tng véi trinh tu ma hoa H1 kiéu
dai (Ngan hang gen s gia nhap AY289929; SEQ ID NO: 54; Fig.19) ma khong c6 trinh
tu ma hoa peptit tin hi¢u & d4u 5’ va trinh ty ma héa mang van chuyén & dau 3’. Pau 5°
ctia doan gébm nucleotit cudi cing ma héa PDISP (gém vi tri giéi han BglIl) va vi tri
Sacl/Stul kép dugc bd sung ngay phia xudi chiéu ctia codon két thic tai dau 3° cua doan,
dé thu duge SEQ ID NO: 55 (Fig.20). Poan thir hai ma héa d4u tin cing C cia protein H1
(bao gdm mang van chuyén va dudi té bao chét) tir vi tri Kpnl dén codon két thiic, va bi
chin tai ddu 3’ béi cac vi tri giéi han Sacl va Stul cling duogc téng hop (SEQ ID NO. 56;
Fig.21).

Poan H1 thtr nhat dugc phan cit bdi Bg1II va Sacl va duge tach dong thanh cac vi
tri twong tw clia vecto nhi phan (pCAMBIAPIasto) chira trinh tw khai dau phién ma

plastoxyanin va 5’UTR dugc dung hop véi peptit tin hi€u ctia gen protein disulfua
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isomeraza (PDI) & ¢4 linh ling (c4c nucleotit 32-103; S§ gia nhap Z11499; SEQ ID NO:
57; Fig.22) thu dugc gen kham PDI-H1 xudi chiéu vé6i cac nhén té didu hoa plastoxyanin.
Trinh ty clia catxet chira plastoxyanin, chtra trinh trr khoi déu phién ma va peptit tin hiéu
PDI 1én dén vi tri giGi han BgllI va nhén t6 két thic plastoxyanin nguoc chiéu véi vi tri
Sacl, dugc thé hién trong SEQ ID NO. 58 (Fig.23). Su thém ddu t4n cing C clia ving méa
héa H1 (ma hoéa viing xuyén mang va dudi té bao chét) thu duoc bang cach chén doan
téng hop (SEQ ID NO. 56; Fig.21) dugc phén cit trude do bang Kpnl va Sacl, vao trong
plasmit biéu hién H1. San phadm thiét ké thu duogc, dugc dit tén 1a 540, duogc thé hién
trong SEQ ID NO. 59 (Fig.24).

D- Plasto- SP-H1 A/Brisbane/59/07 gbc (san pham thiét ké sb 774)

Catxet biéu hién s6 774, tién hanh biéu hién H1 tir A/Brisbane/59/07, dugc tap hop
nhu sau. Poan téng hop duogc tdng hop bao gdm trinh ty ma héa chit ngung két hong cau
hoan thién (tir ATG dén két thiic) bi chiin tai du 3’ béi trinh tu gen plastoxyanin & c6 linh
lang turong tmg v&i 84 nucleotit dau tién nguoc chidu véi plastoxyanin ATG bét dau bang
vi tri giéi han Dralll. C4c doan téng hop ciing bao gbém vi tri Sacl xudi chidu véi codon

két thuc.

Poan tdng hop dugc tng hop bai Top Gene Technologies (Montreal, QC, Canada).
Poan dugc tdng hop duoc thé hién trong SEQ ID NO. 60 (Fig.25). Bé tap hop catxet biéu
hién hoan thién, doan téng hop duoc phan loai béi Dralll va Sacl va dugc tich dong thanh
pCAMBIAPIasto dugc phéan hiy trude bdi cling cac enzym tao ra san pham thiét ké 774
(SEQ ID NO. 61; Fig.26).

E- CPMV HT-LC C51 (san pham thiét ké s 828)

Céc catxet biéu hién CPMV-HT str dung trinh tu khéi diu phién ma 35S dé kidm
soat su biéu hién mARN bao gém trinh tw ma hoa dugc quan tAm bi chin, tai diu 5°, boi
cac nucleotit 1-512 tur virut gdy bénh kham cay dau diia (CPMV) ARN2 ¢c6 ATG dugc
bién nap tai cac vi tri 115 va 161 va tai dau 3°, bdi cac nucleotit 3330-3481 tir CPMV
ARN2 (tuong tmg v&i 3° UTR) sau d6 boi tac nhan két thuc NOS. Plasmit pBD-C5-1LC,
(Sainsbury et al. 2008; Plant Biotechnology Journal 6: 82-92 va Pon cong b PCT WO
2007/ 135480), dugc sit dung dé gin cac catxet biéu hién Chét ngung két hdng cau dua
trén CPMV-HT. Su bién nap cac ATG tai vi tri 115 va 161 ciia CPMV ARN2 durgc tién
hanh bang cach sir dung phuong phap gin dua trén PCR duoc thé hién trong Darveau et
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al. (Methods in Neuroscience 26: 77-85 (1995)). Hai PCR riéng biét dugc tién hanh béng
cach str dung pBD-C5-1LC lam khudn. Cac mdi cho qué trinh khuéch dai diu tién 1a
pBinPlus.2613¢ (SEQ ID NO: 9) va Mut-ATG115.r (SEQ ID NO: 10). Cac mdi cho qué
trinh khuéch dai thir hai 1a Mut-ATG161.c (SEQ ID NO: 11) va LC-C5-1.110r (SEQ ID
NO: 12). Hai doan thu dugc sau d6 dugc tron va st dung lam khudn cho qua trinh khuéch
dai thir ba bang cach str dung pBinPlus.2613¢c (SEQID NO: 9) va LC-C5-1.110r (SEQID
NO: 12) 1am cac mdi. Poan thu dugc duoc phan cit bang Pacl va Apal va duoc tach dong
thanh pBD-C5-1LC duoc phan cit bdi ciing cédc enzym. San phém thiét ké duoc tao ra,
duoc dat tén 1a 828, dugc thé hién trén Fig.27 (SEQ ID NO: 62).

Ving lién két thu thé F- H1 A/Brisbane/59/07 (RB) trong doan chinh HS
A/Indonesia/5/05 (san phim thiét ké s6 690)

HA thé kham dugc tao thanh bing cich thay thé vung RB trong HS5
A/Indonesia/5/05 v&i ving H1 A/Brisbane/59/07 st dung phwong phép gin dua trén PCR
dugc thé hién trong Darveau et al. (Methods in Neuroscience 26: 77-85(1995)). Trong chu
ky PCR thit hai, doan trinh tir khéi déu phién ma plastoxyanin dugc dung hop béi peptit
tin hiéu gbc, cac vimg F’1 va E1 ciia HS A/Indonesia/5/05 dugc phong dai bang céch sir
dung cac mdi Plasto-443¢ (SEQ ID NO: 5)vaE1 HIB-E1 H5L.r (SEQ ID NO:13) véi san
phém thiét ké s6 660 (SEQ ID NO:53, Fig.18) dudi dang khuén. Poan tht hai, bao gdm
trinh ty m& hoa ving H1 A/Brisbane/59/07 RB, duoc phong dai bai cac mdi E1 HSN-E1
H1B.c (SEQID NO:14) va E2 H5I-RB H1B.r (SEQ ID NO:15) st dung san phim thiét ké
56774 (SEQ ID NO:61; Fig.26) lam khudn. Poan thit ba bao gébm E2, F°2, F, ving xuyén
mang va té bao chét tir H5 A/Indonesia/5/05 dugc phéng dai bang cach st dung céc mdi
RB H1B-E2 H5I.c (SEQ ID NO:16) va HA(Ind)-SacLr (SEQ ID NO:8) véi san phdm
thiét ké s6 660 (SEQ ID NO: 53; Fig.18) 1am khuén. Céc san phidm khuéch dai sau d6
dugc tron va sir dung 1am khuén cho chu ky khuéch dai thir hai (phan tmg ghép ndi) véi
cac moi Plasto-443¢ (SEQ ID NO:5) va HA(Ind)-SacL.r (SEQ ID NO:8). boan thu duogc
dugc phan hiy béi BamHI (trong trinh tu khéi dau phién ma plastoxyanin) va Sacl (sau
codon két thic) va dugc tach dong thanh san phdm thiét k& s 660 (SEQ ID NO: 53;
Fig.18), dugc phén hity trudc béi cac enzym cét twong tu tao ra san pham thiét ké s6 690
(SEQ ID NO: 63). San pham thiét ké duogc thé hién trén Fig.28.

G- H1 A/Brisbane/59/07 esteraza va cac viing lién két thu thé (E1-RB-E2) trong doan

chinh H5 A/Indonesia/5/05 (san pham thiét ké s 691)
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HA thé kham dugc gin bing cach thay thé cic ving E1-RB-E2 trong HS
A/Indonesia/5/05 véi cac ving chita H1 A/Brisbane/59/07 sir dung phuong phép gin dua
trén PCR duoc thé hién trong Darveau et al. (Methods in Neuroscience 26: 77-85 (1995)).
Trong chu ky PCR thir nhit, doan trinh tw kh&i dau phién ma plastoxyanin dugc dung hgp
v6i peptit tin hidu gdc va ving F* 1 ctia H5 A/Indonesia/5/05 dugc phong dai st dung mbi
Plasto-443c¢ (SEQ ID NO:5) va E1 H1B-F’1 H5Lr (SEQ ID NO: 17) véi san phim thiét
ké s6 660 (SEQ ID NO: 53; Fig.18) lam khuon. Tuong tu, hai doan khac nhau duoc
phéng dai. Doan thir hai, chira trinh ty ma héa ving H1 A/Brisbane/59/07 E1-RB-E2,
dugc phong dai béi cac mdi F°1 HSN-E1 HIB.c (SEQ ID NO: 18) va F’2 H51-E2 H1B.r
(SEQ ID NO: 19) sir dung san phdm thiét ké s6 774 (SEQ ID NO:61; Fig.26) 1am khuon.
Vi doan thir ba, F’2, F, viing xuyén mang va té bao chét tir H5 A/Indonesia/5/05 duoc
phéng dai bang cach sir dung cac mdi E2 H1B-F’2 H5Lc (SEQ ID NO: 20) va HA(Ind)-
Sac.r (SEQ ID NO: 8) v6i san pham thiét ké s6 660 (SEQ ID NO: 53; Fig.18) lam khuon.
Céc san pham khuéch dai sau d6 dugc trén va sir dung 1am khuén cho chu ky khuéch dai
thir hai (phan ng ghép nbi) v6i cac mdi Plasto-443¢ (SEQ ID NO:5) va HA(Ind)-Sacl.r
(SEQ ID NO: 8). Poan két qua dugc phan hiy bdi BamHI (trong trinh tw khéi dau phién
mi plastoxyanin) va Sacl (sau codon két thuic) va duoc tach dong thanh san phim thiét ké
s6 660 (SEQ ID NO: 53; Fig.18), dugc phéan hily truéc bdi cac enzym giti han giéng nhau
tao ra san pham thiét ké s6 691 (SEQ ID NO: 64). San phdm thiét ké dugc thé hién trén
Fig.29.

Ving lién két thu thé H- H5 A/Indonesia/5/05 (RB) trong doan chinh H1 A/New
Caledonia/20/99 (san phim thiét ké s 696)

HA thé kham duogc tao thanh bing cach thay thé ving RB trong H1 A/New
Caledonia/20/99 véi viing HS A/Indonesia/5/05 sir dung phuong phéap gin dugc thé hién
trong Darveau et al. (Methods in Neuroscience 26: 77-85(1995)). Trong chu ky PCR d4u
tién, doan trinh tur khéi diu phién ma plastoxyanin duoc dung hop véi peptit tin hi€u cia
protein disulfua isomeraza & cé linh lang (PDISP; S6 gia nhap Z11499; c4c nucleotit 32-
103 ¢6 SEQ ID NO: 57; Fig.22), cac vung F’1 va E1 ctia H1 A/New Caledonia/20/99
duoc phong dai bang cach str dung cac mdi Plasto-443¢ (SEQ ID NO: 5) va E1 H51-E1
HINC.r (SEQ ID NO: 21) véi san phim thiét ké s6 540 (SEQ ID NO: 59; Fig.24) lam
khuoén. Poan thir hai, bao gém trinh ty ma hoéa vung HS A/Indonesia/5/05 RB, dugc
phoéng dai béi mdi E1 HINC-E1 H5Le (SEQ ID NO: 22) va E2 HINC-RB H5Lr (SEQ ID
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NO: 23) str dung san phim thiét ké s6 660 (SEQ ID NO: 53; Fig.18) lam khuén. Poan thit
ba bao gébm ving van chuyén E2, F°2, F, va ving té bao chit tr H1 A/New
Caledonia/20/99 dugc phong dai bang cach sir dung cac mdi RB H5I-E2 HINC.c (SEQ
ID NO: 24) va HA-SacLr (SEQ ID NO: 25) véi san pham thiét ké s6 540 (SEQ ID NO:
59; Fig.24) 1am khuon. C4c san phim khuéch dai sau d6 duoc tron va sir dung 1am khudn
cho chu ky khuéch dai th hai (phan ng ghép nbi) v&i cac mdi Plasto-443¢ (SEQ ID NO:
5) va HA-SacLr (SEQ ID NO: 25). Doan thu dugce duge phan cét boi BglIl va Sacl va
duoc tach dong thanh trong san pham thiét ké s6 540 (SEQ ID NO: 59; Fig.24) dugc phan
hity truée boi cac enzym giGi han gidng nhau to give san phim thiét k& s6 696 (SEQ ID
NO: 65). San phdm thiét ké nay dwgc thé hién trén Fig.30.

Sw lién hop I- ciia H1 A/Brisbane/59/2007 trong catxet biéu hién CPMV-HT (san
pham thiét ké s6 732).

Trinh ty ma héa HA tir H1 A/Brisbane/59/2007 dugc tach dong thanh CPMV-HT
nhu sau. C4c vi tri gi¢i han Apal (ngay phia xuéi chiéu ciia ATG) va Stul (ngay phia xubi
chiéu ctia codon két thiic) duge thém vao trinh ty ma hoa chét ngung két héng ciu bang
cach tién hanh qua trinh khuéch dai PCR bang cac mdi Apal-HIB.c (SEQ ID NO: 26) va
Stul-H1B.r (SEQ ID NO: 27) sir dung san pham thiét ké s6 774 (SEQ ID NO: 61; Fig.26)
lam khuon. Poan thu dugc dugc phan cat boi céac enzym gidi han Apal va Stul va duoc
tach dong thanh san phim thiét ké s6 828 (SEQ ID NO: 62; Fig.27) duoc phéan cit béi
cling c4c enzym. Catxet thu dugc dugc dit tén 1a san phdm thiét ké s§ 732 (SEQ ID NO:
66; Fig.31).

Sw lién hgp J cita SpPDI-H1 A/Brisbane/59/2007 & catxet biéu hién CPMV-HT (san
pham thiét ké s6 733).

Trinh ty m& hoéa peptit tin hiéu cla protein disulfua isomeraza & c6 linh ling
(PDISP; c4c nucleotit 32-103 ¢6 SEQ ID NO: 57 Fig.22; S gia nhép Z11499) duoc dung
hop vi trinh ty m3 héa HAO cua H1 tir A/Brisbane/59/2007, va doan thu dugc dugce tach
dong thanh CPMV-HT nhu sau. Trinh tu ma hoa H1 dugc khuéch dai béng cac mdi
SpPDI-H1B.c (SEQ ID NO: 28) va SacI-H1B.r (SEQ ID NO: 29) str dung san phm thiét
ké 774 (SEQ ID NO: 61; Fig.26) lam khuén. Poan thu dugc gdm trinh tu ma héa H1 bi
chan, tai dau 5°, béi cac nucleotit sau cung ma héa PDISP (gém vi tri gidi han BgIII) va,

tai ddu 3’, boi vi tri gidi han Sacl. Poan thu dugc dugc phan cat boi céc enzym gidi han
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Apal va Stul va duge tach dong thanh san pham thiét ké s6 540 (SEQ ID NO: 59; Fig.24)
dugc phan hily trude béi cac enzym gidi han gidng nhau. Trinh tw ma hoa cia catxet trung
gian, dugc goi tén 14 san pham thiét ké sb 787 (SEQ ID NO: 67), duoc thé hién trén
Fig.32. Cac vi tri gi¢i han Apal (ngay phia xudi chiéu ciia ATG) va Stul (ngay phia xudi
dong ctia codon két thic) duge thém vao trinh ty ma hoa chit ngung két hong ciu bang
cach tién hanh qua trinh khuéch dai PCR véi cac mdi Apal-SpPDI.c (SEQ ID NO: 30) va
Stul-H1B.r (SEQ ID NO: 27) st dung san phim thiét ké s6 787 (SEQ ID NO: 67; Fig.32)
1am khuén. Poan thu dugc duoc phén cét bang cic enzym gidi han Apal va Stul va duge
tach dong thanh san pham thiét ké sé 828 (SEQ ID NO: 62; Fig.27) dugc phén ct béi
cung mot enzym. Catxet thu dugc dugce dat tén 1a san phém thiét ké s6 733 (SEQID NO:
68; Fig.33).

K- Sw gin ving lién két thu thé H1 A/Brisbane/59/07 (RB) trong doan chinh HS
A/Indonesia/5/05 trong catxet biéu hién CPMV-HT (san phim thiét ké s6 734).

Trinh ty ma héa HA thé kham gém ving RB tir H1 A/Brisbane/59/07 trong doan
chinh H5 A/Indonesia/5/05 dugc tach dong thanh CPMV-HT nhu sau. Cac vi tri gidi han
Apal (ngay phia xudi chiéu cia ATG) va Stul (ngay phia xubi chiéu ciia codon két thic)
dugc thém vao trinh tr ma hoa chat ngung két hong ciu thé kham bing cach tién hanh
qua trinh khuéch dai PCR béi cac mdi Apal-H5 (A-Indo).1c (SEQ ID NO: 31) va H5 (A-
Indo)-Stul.1707r (SEQ ID NO: 32) str dung san pham thiét ké s6 690 (SEQ ID NO: 63;
Fig.28) lam khudn. Poan thu dwoc duge phan cit bang cac enzym gidi han Apal va Stul
va duge tach dong thanh san phdm thiét ké s6 828 (SEQ ID NO: 62; Fig.27) duoc phan
cit boi ciing mot enzym. Catxet thu duoc duoc dat tén 13 san pham thiét ké sb 734 (SEQ
ID NO: 69; Fig.34).

Su lién hop L ctia SpPDI-H3 A/Brisbane/10/2007 trong catxet biéu hién CPMV-HT (san
phém thiét ké s6 736).

Trinh tu ma hoéa peptit tin hiéu PDI ¢6 linh ling dugc dung hgp véi HAO tir H3
A/Brisbane/10/2007 dugc tich dong thanh CPMV-HT nhu sau. Pau tién, doan tdng hop
duogc téng hop bao gdm trinh ty ma hoa chit ngung két hong ciu hoan thién (tir ATG dén
két thuc) duoc chin béi trinh tw gen plastoxyanin & co linh ling twong tng véi 84
nucleotit (bat dau bang vi tri gi¢i han Dralll ) ngugc chiéu véi plastoxyanin ATG. Poan

tdng hop ciling bao gdm vi tri Sacl ngay sau codon két thiic. Poan téng hop dugc tong hop
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béi Top Gene Technologies (Montreal, QC, Canada). Poan duoc tong hop dugc thé hién
trong SEQ ID NO: 70 (Fig.35) va dugc st dung 1am khuén cho su gin dua trén PCR.

Thr hai, peptit tin hiéu cia protein disulfua isomeraza (PDISP) & c¢ linh lang (cac
nucleotit 32-103; Sb gianhdp Z11499; SEQ ID NO: 57; Fig.22) duoc lién két vé6i trinh tu
mi héa HAO ciia H3 tir A/Brisbane/10/2007 cling véi vi tri gi¢i han Apal ngay cling chiéu
v6i vi tri gigi han ATG va Stul nguoc chiu véi codon két thiic nhu sau. PDISP duoc lién
két voi trinh tw ma héa H3 boi phuong phap gin dwa trén PCR dugc thé hién trong
Darveau et al. (Methods in Neuroscience 26: 77-85(1995)). Trong chu trinh PCR d4u tién,
mot doan cuia trinh tu khéi diu phién ma plastoxyanin duge khuéch dai bang cach st dung
céc mdi Plasto-443¢ (SEQ ID NO: 30) va H3B-SpPDLr (SEQ ID NO: 33) véi san phim
thiét ké s6 540 (SEQ ID NO: 59; Fig.24) 1am khu6n. Tuong tu, doan khac chira mot phan
ctia trinh tr ma hoa ciia H3 A/Brisbane/10/2007 (tir codon 17 dén codon két thuc) dugc
khuéch dai béi cac mdi SpPDI-H3B.c (SEQ ID NO: 34) va Stul-H3B.r (SEQ ID NO: 35)
sit dung doan dugc tong hop trude (SEQ ID NO. 70; Fig.35) 1am khudn. Céc san phim
phong dai sau d6 dugc tron va dugc sit dung lam khuon cho chu ky phdng dai thir hai
(phan tmg ghép ndi) véi cac mdi Apal-SpPDI.c (SEQ ID NO: 30) va Stul-H3B.r (SEQ ID
NO: 35). Poan thu dugc dugc phén cit bdi cac enzym gidi han Apal va Stul va duoc tach
dong thanh san pham thiét ké s6 828 (SEQ ID NO: 62; Fig.27) dwoc phén cit bsi cing
mot enzym. Catxet thu dugc dugce dat tén 1a san phém thiét ké sb 736 (SEQID NO: 71;
Fig.36).

M- Sw gin SpPDI-H3 A/Brisbane/10/2007 thé kham (ving ngoai) + HS
A/Indonesia/5/2005 (TmD + dudi Xyto) trong catxet biéu hién CPMV-HT (san phim
thiét ké s6 737).

Trinh tu ma hoéa peptit tin hiéu PDI c6 linh ldng dugc dung hop véi viing ngoai cia
H3 A/Brisbane/10/2007 va véi cac ving xuyén mang va té bao chit cua H5
A/Indonesia/5/2005 dugc tach dong thanh CPMV-HT nhu sau. Trinh ty ma héa PDISP-
H3 dugc dung hop véi ving xuyén mang HS bdi phuong phap gén dira trén PCR dugc thé
hién trong Darveau et al. (Methods in Neuroscience 26: 77-85(1995)). Trong chu ky déu
ctia PCR, doan bao gdm peptit tin hiéu PDISP va ving ngoai tir H3 Brisbane duoc tao ra
bang cach phong dai (v6i vi tri gidi han Apal nguoc chidu véi ATG ban diu PDISP ATG)
str dung cac mdi Apal-SpPDI.c (SEQ ID NO: 30) va TmD H5I-H3B.r (SEQ ID NO: 36)
v6i san pham thiét ké s6 736 (SEQ ID NO: 71; Fig.36) 1am khudn. Tuong tu, doan khac
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chtra cac viing xuyén mang va té bao chit cia H5 Indonesia dugc phéng dai bdi cac moi
H3B-TmD HS5I.c (SEQID NO: 37) va H5 (A-Indo)-Stul.1707r (SEQ ID NO: 32) str dung
san pham thiét ké s6 660 (SEQ ID NO. 53; Fig.18) 1am khu6n. Céc san phim phéng dai
duoc tron va sir dung 1am khudn cho chu ky phéng dai thir hai (phan tmg ghép ndi) boi
cac mdi Apal-SpPDI.c (SEQ ID NO: 30) va H5 (A-Indo)-Stul.1707r (SEQ ID NO: 32).
Poan thu dugc duge phén cit bdi cac enzym gi6i han Apal va Stul va dugc tach dong
thanh san phim thiét ké s6 828 (SEQ ID NO: 62; Fig.27) duoc phan cit béi cing mot
enzym. Catxet thu dugc dwoc dit tén 1a san pham thiét ké sé 737 (SEQ ID NO: 72;
Fig.37).

N- Sr gin SpPDI-HA B/Florida/4/2006 trong catxet biéu hién CPMV-HT (san phim
thiét ké s6 739).

Trinh ty ma hoéa peptit tin hiéu PDI & ¢4 linh lang dugc dung hop voi HAO tir HA
B/Florida/4/2006 dugc tich dong thainh CPMV-HT nhu sau. Pau tién, doan tong hop
dugc tong hop bao gdm trinh tw ma héa chit ngung két hdng ciu hoan thién (tl‘r ATG dén
két thuc) duge chan bai trinh ty gen plastoxyanin & ¢6 linh lang tuong Ung véi 84
nucleotit (bt ¢iu bang vi tri giéi han Dralll ) nguoc chiéu véi plastoxyanin ATG. Poan
téng hop ciling bao gdm vi tri gi¢i han Sacl ngay sau codon két théic. Doan tdng hop dugc
téng hop boi Epoch Biolabs (Sugar Land, Texas, USA). Poan da téng hop duoc thé hién
trong SEQ ID NO: 73 (Fig.38) va dugc st dung lam khuon cho su gén dua trén PCR.

Thir hai, peptit tin hi¢u protein disulfua isomeraza (PDISP) & ¢6 linh lang (céc
nucleotit 32-103 c6 SEQ ID NO: 57; Fig.22; S6 gia nhap Z11499) dugc lién két véi trinh
tur ma hoa HAO HA tir B/Florida/4/2006 cung véi vi tri giéi han Apal ngay nguoc chiéu
v6i ATG va vi tri giéi han Stul condon két thiic ngugc chiéu nhu sau. PDISP dugc lién
két v&i trinh tu ma héa HA béi phuong phép gin dya trén PCR dugc thé hién trong
Darveau et al. (Methods in Neuroscience 26: 77-85(1995)). Trong chu trinh PCR d4u tién,
mdt doan ctia trinh tur khéi dau phién ma plastoxyanin dugc khuéch dai bang cach sir dung
cac mdi Plasto-443¢ (SEQ ID NO: 30) va HBF-SpPDLr (SEQ ID NO: 38) véi san phim
thiét ké s 540 (SEQ ID NO: 59; Fig.24) 1am khuén. Twong tw, doan khéc chira mét phin
ctia trinh ty ma héa HA tir B/Florida/4/2006 (tir codon 16 dén codon két thic) dugc phong
dai bdi cac moi SpPDI-HBF.c (SEQ ID NO: 39) va Stul-HBF.r (SEQIDNO: 40) str dung
doan dugce tdng hop trude (SEQ ID NO. 73; Fig.38) lam khudn. Cac san pham phéng dai

sau d6 dugc tron va sir dung lam khudn véi chu ky phong dai thir hai (phan tng ghép nbi)
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v6i cac mdi Apal-SpPDI.c (SEQ ID NO: 30) va Stul-HBF.r (SEQ ID NO: 40). Doan thu
dugce dugc phén cit boi cac enzym giGi han Apal va Stul va dugc tach dong thanh san
phém thiét ké s6 828 (SEQ ID NO: 62; Fig.27) dugc phan cét boi ciing mot enzym. Catxet
thu duoc dugc dit tén 12 san pham thiét ké s6 739 (SEQ ID NO: 74; Fig.39).

O- Su ghép SpPDI-HA B/Florida/4/2006 thé kham (ving ngoai) + HS
A/Indonesia/5/2005 (TmD + duédi Xyto tail) trong catxet biéu hién CPMV-HT (séan
pham thiét ké sb 745).

Trinh ty ma hoéa peptit tin hi¢u PDI cé linh lang dugc dung hop véi viing ngoai tir
HA B/Florida/4/2006 va viing xuyén mang va té bao chét cia H5 A/Indonesia/5/2005
dugc tach dong thanh CPMV-HT nhu sau. Vung ngoai PDISP-B/Florida/4/2006 ma héa
trinh tu dugc dung hop véi viing xuyén mang va té bao chit bang phuong phéap gin dua
trén PCR duoc thé hién trong Darveau et al. (Methods in Neuroscience 26: 77-85(1995)).
Trong chu ky PCR thir nhit, doan bao gdm peptit tin hiéu PDISP duoc dung hop véi viing
ngoai tir HA B/Florida/4/2006 dugc tao ra bang cach phong dai st dung cac moi Apal-
SpPDI.c (SEQ ID NO: 30) va TmD H5I-B Flo.r (SEQ ID NO: 41) v6i san phdm thiét ké
s6 739 (SEQ ID NO: 74; Fig.39) lam khudn. Tuong ti, doan khéc chira cac vung xuyén
mang va té bao chat H5 dugc phéng dai béi cac mdi B Flo-TmD H5Lc (SEQ ID NO: 42)
va H5 (A-Indo)-Stul.1707r (SEQ ID NO: 32) str dung san phdm thiét ké s6 660 (SEQ ID
NO. 53; Fig.18) 1am khu6n. San phdm phéng dai sau d6 duoc tron va st dung lam khuén
cho chu ky phéng dai thit hai (phan tng ghép néi) v6i cac mdi Apal-SpPDL.c (SEQ ID
NO: 30) va H5 (A-Indo)-Stul.1707r (SEQ ID NO: 32). Doan thu dugc duge phan cit béi
cac enzym gi6i han Apal va Stul va dugc tich dong thanh san phim thiét ké s6 828 (SEQ
ID NO: 62; Fig.27) dugc phén cit boi cung mot enzym. Catxet thu duoc duoc dit tén 1a
san pham thiét ké s6 745 (SEQ ID NO: 75; Fig.40).
P-Sw gin SpPDI-HA B/Florida/4/2006+ H5 A/Indonesia/5/2005 thé kham (TmD +
dau Xyto) trong catxet biéu hién 2X35S-CPMV-HT (san phim thiét ké s6 747).

Trinh ty ma hoéa peptit tin hi¢u PDI ¢6 linh lang dugc dung hop véi HAO tir HA
B/Florida/4/2006 va viing xuyén mang va té bao chat ctia H5 A/Indonesia/5/2005 dugc
tach dong thanh 2X35S-CPMV-HT nhu sau. Su chuyén ddi trinh ty khoi diu phién ma
dugc tién hanh bang cach st dung phuong phap gin dua trén PCR dugc thé hién trong
Darveau et al. (Methods in Neuroscience 26: 77-85 (1995)). Poan thtr nhit chira trinh tu
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khoi ddu phién ma 2X35S (SEQ ID NO: 88; Fig.50A) dugc phong dai boi PCR boi cac
moi PacI-MCS-2X35S.¢ (SEQ ID NO: 89) va CPMV 5°UTR-2X35S.r (SEQ ID NO: 90):

PacI-MCS-2X35S.c (SEQ ID NO:89)
AATTGTTAATTAAGTCGACAAGCTTGCATGCCTGCAGGTCAAC
CPMV 5’UTR-2X35S.r (SEQ ID NO:90)

TCAAAACCTATTAAGATTTTAATACCTCTCCAAATGAAATGAACTTCC

str dung plasmit chira trinh tu khéi ddu phién ma 2X35S lam khuén. Tuwong tu, PCR
tht hai dugc tién hanh bang cach sir dung cac mdi 2X35S-CPMV 5°UTR.¢ (SEQ ID NO:
91) va Stul-HBF.r (SEQ ID NO: 92):

2X35S-CPMV 5°UTR.c (SEQ ID NO:91)
TTGGAGAGGTATTAAAATCTTAATAGGTTTTGATAAAAGCGAACGTGGG
Apal-M prot.r (SEQ ID NO:92)
TCTCCATGGGCCCGACAAATTTGGGCAGAATATACAGAAGCTTA

sir dung san phim thiét k& 745 (SEQ ID NO 75; Fig.40) lam khuon. Hai doan thu
dugc sau d6 duge sir dung 1am khudn v6i chu ky thir hai ciia PCR (phan tmg ghép ndi)
v6i Pacl-MCS-2X35S.c (SEQ ID NO:89 va Apal-M prot.r (SEQ ID NO:92) lam céc
khudn. Poan thu dugc sau d6 duge phan cit bang Pacl va Apal va dugc tach dong thanh
trong san pham thiét k& 745 (SEQ ID NO 75; Fig.74) duoc phan cit bai ciing cac enzym
gi6i han. Trinh tu ctia vecto trung gian, dugc dat tén 1a 747 (SEQ ID NO:93), dugc thé
hién trén Fig.94.

Sw lién hop cia cac catxet bieu hién chaperon

Hai catxet biéu hién protein séc nhiét (Hsp) duge ghép ndi. Trong catxet thir nhét,
biéu hién ctia Arabidopsis thaliana (kiéu sinh thai Columbia) HSP70 xytosol (Athsp70-1
trong Lin et al. (2001) Cell Stress and Chaperones 6: 201-208) dugc kiém soat br?mg mot
trinh tu khéi dau phién ma kham két hop cac yéu td Nitrit reductaza (Nir) & cd linh lang
va céc trinh ty khoi dau phién ma plastoxyanin & ¢6 linh lang (Nir/Plasto). Catxet thir hai
bao gdm viing ma hoa ctia xytosol HSP40 & ¢6 linh lang (MsJ1; Frugis va cong su. (1999)
Plant Molecular Biology 40: 397-408) dudi su kiém soat cua trinh tu khéi ddu phién ma

kham Nir/Plasto ciling dugc lién hop.
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Mot plasmit tiép nhén chtra trinh ty khoi ddu phién ma Nitrit reductaza (Nir) & ¢6
linh lang, gen chi thi GUS va tac nhan két thic NOS trong vecto nhj phan thuc vat dugc
lién hop dau tién. Plasmit pNir3K51 (duge mé ta trude d6 trong sang ché US s 6420548)
dugc phan cit bang HindIIl va EcoRI. Poan thu duoc duoc tach dong thanh trong
pCAMBIA2300 (Cambia, Canberra, Uc) dugc phan cét boi ciing enzym dé thu duge
pCAMBIA-Nir3K51.

Trinh tw ma héa cho Hsp70 va Hsp40 dugc tao dong riéng biét trong plasmit tiép
nhan pCAMBIANIr3K51 bing phuong phap gén trén co s PCR duge Darveau va cong
su mo ta. (Methods in Neuroscience 26:77-85 (1995)).

Déi v6i Hsp40, trinh tw ma hoa Msjl (SEQ ID NO: 41) dugc khuéch dai bing RT-
PCR tir (ecotyp Rangelander) toan bd ARN cuia 14 co linh ling sir dung cic moi
Hsp40Luz.1c (SEQ ID NO: 43) va Hsp40Luz-Sacl.1272r (SEQ ID NO: 44). Mot qua
trinh khuéch dai thir hai dugc thyuc hién véi cac mdi Plasto-443¢ (SEQ ID NO: 5) va
Hsp70Ara-Sacl.1956r (SEQ ID NO: 45) véi san phdm thiét ké 660 (SEQ ID NO: 53;
Fig.18) lam khuon. Céc san phdm PCR sau d6 dugc tron va st dung 1am khudn cho quéa
trinh khuéch dai thir ba (phan ng ghép ndi) v6i cac mdi Plasto-443¢ (SEQ ID NO: 5) va
Hsp40Luz-Sacl.1272r (SEQ ID NO: 44). Poan thu dugc duge phan cit bang Hpal (trong
trinh tu khéi ddu phién ma plastoxyanin) va dugc tach dong thanh trong
pCAMBIANIr3K 51, dugc phén cat tir trude bang Hpal (& trinh tu khéi dau phién ma Nir)
va Sacl, va dugc cit b%mg T4 ADN polymeraza dé tao ra cac dau can. Céc dong thu duogc
dugc sang loc dé dinh huéng chinh xac va duogc giai trinh ty ddi v6i toan bd chudi.
Plasmit thu duoc, dugce dat tén 1a R850, duoc thé hién trén Fig.83 (SEQ ID NO: 77).
Ving ma hoa ciia Athsp70-1 duoc khuéch dai bang RT-PCR tir ARN cia la Arabidopsis
ARN sir dung cac mdi Hsp70Ara.1c (SEQ ID NO: 46) va Hsp70Ara-Sacl.1956r (SEQID
NO: 47). Mot qua trinh khuéch dai thir hai dugc thuc hién véi cac méi Plato-443¢ (SEQ
ID NO: 5) va Hsp70Ara-Sacl.1956r (SEQ ID NO: 48) v6i san pham thiét ké 660 (SEQ ID
NO: 53; Fig.18) 1am khuon. Céc san phém PCR sau d6 dugc tron va stir dung 1am khuon
cho qua trinh khuéch dai thtr ba (phan tng ghép ndi) véi cac mdi Plasto-443¢ (SEQ ID
NO: 5) va Hsp70Ara-Sacl.1956r (SEQ ID NO: 47). Poan thu dugc duge phan cit bing
Hpal (& trinh ty khéi ddu phién ma plastoxyanin) va dugc tach dong thanh trong
pCAMBIANIr3K 51 dugc phén cit bang Hpal (6 trinh ty khéi diu phién ma Nir) va Sacl
va dugc cit bang T4 ADN polymeraza dé tao ra cac dau cin. Cac dong thu dugc dugce
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sang loc d& dinh huéng chinh xac va dugce giai trinh tu ddi v6i toan bd chudi. Plasmit thu

duoc, duge dit tén 12 R860, dugc thé hién trén Fig.84 (SEQ ID NO: 78).

Plasmit biéu hién Hsp kép dugc lién hop nhu sau. SacI-PlasTer.c (SEQ ID NO:
R860 dugc phan cit bang BsrBI (xudi chidu tac nhan két thiic NOS), duge xir Iy bang T4
ADN polymeraza dé tao ra mot dau bang, va dugc phan cit bang Sbil (ngugc chiéu trinh
tu khéi dau phién ma NIR/Plasto kham). Poan thu duoc (Nir/Plasto trinh tu khéi dau
phién ma thé kham-trinh tw ma héa HSP70 —nhén t6 két thiic Nos) dugc tach dong thanh
R8&50 (SEQ ID NO: 77; Fig.42) dugc phéan hiy trude bai Sbfl va Smal (ca hai duoc dinh
vi trong nhiéu vj tri tich dong nguroc chiéu véi trinh tu khéi diu phién ma Nir/Plasto thé
kham). Plasmit thu dugc, dugc dit tén 1a R870, duoc thé hién trén Fig.85 (SEQ ID NO:
79).

Sw lién hop ciia cac catxet biéu hién khac
Catxet biéu hién HcPro

San phém thiét ké HcPro (35HcPro) dugc diéu ché nhu Hamilton va cOng su mo ta.
(2002). Tét ca cac dong duoc sép xép theo trinh tyr dé x4c dinh tinh nguyén ven cla cac
san pham thiét ké. Céc plasmit duoc sir dung dé bién dbi Agrobacteium tumefaciens
(AGL1; ATCC, Manassas, VA 20108, USA) béng k¥ thuat xung dién (Mattanovich va
cong su., 1989). Tinh toan ven ctia tit ca cac ching 4. tumefaciens dugc xac nhan bang

phuong phap danh déu diém gi6i han.
Catxet biéu hién P19

Trinh tu ma héa cta protein 19 ctia virut chun ngon tan lui ca chua (TBSV) duoc
lién két v6i doan biéu hién plastoxyanin & c6 linh lang bing phuong phép gén trén co s&
PCR dugc Darveau va cong su mo ta. (Methods in Neuroscience 26: 77-85(1995)). Trong
chu trinh PCR dau tién, mot doan cua trinh ty khoi dau phién ma plastoxyanin dugc
khuéch dai bang cach st dung cac mdi Plasto-443¢ (SEQ ID NO: 5) va Hsp70Ara-
Sacl.1956r (SEQ ID NO: 49) véi san pham thiét ké 660 (SEQ ID NO: 53) lam khuon.
Song song, mdt doan khic chira trinh ty ma hoéa p19 duoc khuéch dai bing cac mdi
supP19-1c (SEQ ID NO:125) va SupP19-Sacl.r (SEQ ID NO: 50) va Hsp70Ara-
Sacl.1956r (SEQ ID NO: 51) bang cach sir dung san phdm thiét ké 35S:p19 nhu dwoc
Voinnet va cong sy mo ta. (The Plant Journal 33: 949-956 (2003)) lam khuon. Céc san
phém khuéch dai sau d6 duoc tron va st dung lam khuon cho chu ky khuéch dai thir hai
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(phan tmg ghép ndi) véi cac mdi Plasto-443¢ (SEQ ID NO: 5) va Hsp70Ara-Sacl.1956r
(SEQ ID NO: 51). Doan thu dugc duge phan cit bang BamllI (trong trinh tu khoi dau

phién ma plastoxyanin) va Sacl (& dau 3’ cta doan) va dugc tach dong thanh trong

pCAMBIAPIasto dugc phan cit tir trudc véi ciing cac enzym. 53; Fig.18), dugc phan hiy

trudce bdi cac enzym gidi han gidng nhau to give san phdm thiét ké s6 R472. Plasmit R472

dugc thé hién trén Fig.86.

San pham thiét ké s6 443

San phim thiét ké sd 443 tuong tmg véi pPCAMBIA2300 (vecto trbng).

Bang 1. Cac mdi oligonucleotit dwoc sit dung dé gin cAc catxet biéu hién

SII;Z)Q Tén Trinh ty oligonucleotit (5'-—3")

1 Xmal-pPlasc | AGTTCCCCGGGCTGGTATATTTATATGTTGTC

2 | Sacl-ATG-pPlasr | AATAGAGCTCCATTTTCTCTCAAGATGATTAATTAATTAATTAGTC

3 Sacl-PlasTer.c | AATAGAGCTCGTTAAAATGCTTCTTCGTCTCCTATTTATAATATGG

4 | EcoRI-PlasTerr | TTACGAATTCTCCTTCCTAATTGGTGTACTATCATTTATCAAAGGGGA
5 Plasto-443c | GTATTAGTAATTAGAATTTGGTGTC

6 SPEAID- | GCAAGAAGAAGCACTATTTTCTCCATITICTCICAAGATGATTA

7 | Plasto-SpHAc |TTAATCATCTTGAGAGAAAATGGAGAAAATAGTGCTTCTTCTTGC

8 HA(Ind)-Sacr | ACTTTGAGCTCTTAAATGCAAATTCTGCATTGTAACGA

9 | pBinPlus2613c |AGGAAGGGAAGAAAGCGAAAGGAG

0 | sueatGiise |GTGCCGAAGCACGATCTGACAACGTTGAAGATCGCTCACGCAAGAAAG

ACAAGAGA

11

Mut-ATG161.c

GTTGTCAGATCGTGCTTCGGCACCAGTACAACGTTTTCTTTCACTGAAG
CGA

12

LC-C5-1.110r

TCTCCTGGAGTCACAGACAGGGTGG

13

E1 H1B-E1 H5Ir

TCATAGTCAGCGAAATGCCCTGGGTAACAGAGGTCATTGGTTGGATTG
GCCT

14

E1 H5N-E1 H1B.c

ATGACCTCTGTTACCCAGGGCATTTCGCTGACTATGAGGAACTGAGGG

15

E2 H5I-RB H1B.r

CCAATTCACTTTTCATAATTCCTGATCCAAAGCCTCTACTCAGTGCGA

16

RB H1B-E2 H5I.c

GGCTTTGGATCAGGAATTATGAAAAGTGAATTGGAATATGGTAACTGC
AAC

17

E1 H1B-F’1 H5L.r

GGCTATTCCTTTTAATAGGCAGAGCTTCCCGTTGTGTGTCTTTTCCAG

18

F’1 H5N-E1
Hi1B.c

AACGGGAAGCTCTGCCTATTAAAAGGAATAGCCCCACTACAATTGGGT

19

F’2 H5I-E2 H1B.r

GGAGTTTGACACTTGGTGTTGCATTTATCCATTGGTGCATTTGAGTTG

20

E2 H1B-F’2 H51.c

AATGCACCAATGGATAAATGCAACACCAAGTGTCAAACTCCAATGGGG
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SEQ

21

Tén

E1 H5I-E1 HINC.r

Trinh tw oligonucleotit (5'---3")

TCTTCATAGTCGTTGAAACTCCCTGGGTAACATGTTCCATTCTCAGGA

2 El?éffiﬂ CTGAGAATGGAACATGTTACCCAGGGAGTTTCAACGACTATGAAGAAC
’s E2HINC-RB | ATTTGAGGTGATGATTGCTGAGTCCCCTTTCTTGACAATTTTGTATGCA
HSLr TA
RB HSI-E2

24 o GTCAAGAAAGGGGACTCAGCAATCATCACCTCAAATGCACCAATGGAT

25 HA-Saclr | TTAACTTAGAGCTCTTAGATGCATATTCTACACTGCAAAGACC

26 Apal-HIBc | TGTCGGGCCCATGAAAGTAAAACTACTGGTCCTGTTATGCACATT

27 SwI-HIBr | AAATAGGCCTTTAGATGCATATTCTACACTGTAAAGACCCATTGGA

28 SpPDI-HIB.c |TTCTCAGATCTTCGCTGACACAATATGTATAGGCTACCATGCTAACAAC

29 Sacl-HIBr  |CTTAGAGCTCTTAGATGCATATTCTACACTGTAAAGACCCATTGGAA

30 | Apal-SpPDLc |TTGTCGGGCCCATGGCGAAAAACGTTGCGATTITCGGCTTATTGT

31 A%ig?éf' TGTCGGGCCCATGGAGAAAATAGTGCTTCTTCTTGCAAT

32 Hgg?ﬂﬁ%?' AAATAGGCCTTTAAATGCAAATTCTGCATTGTAACGA

33 H3B-SpPDLr | TGTCATTTCCGGGAAGTTTTTGAGCGAAGATCTGAGAAGGAACCA

34 SpPDI-H3B.c | TCTCAGATCTTCGCTCAAAAACTTCCCGGAAATGACAACAGCACG

35 StwI-H3Br | AAAATAGGCCTTCAAATGCAAATGTTGCACCTAATGTTGCCTTT

36 | TmDHSI-H3Br | ATTTGGTAAGTTCCTATTGACTTCAGCTCAACGCCCTTGATCTGG

37 | H3B-TmD H5Lc | TGAGCTGAAGTCAATAGGAACTTACCAAATACTGTCAATTTATTCAAC
GTTATTCCAGTGCAGATTCGATCAGCGAAGATCTGAGAAGGAACCAAC

38 HBF-SpPDLr |0

20 SpPDI-HBF.c gAGATCTTCGCTGATCGAATCTGCACTGGAATAACATCTTCAAACTCAC

40 StI-HBFr | AAAATAGGCCTTTATAGACAGATGGAGCATGAAACGTTGTCTCTGG

41 | TmD H5I-B Flor | TGACAGTATTTGGTAGTTATCCAATCCATCATCATTTAAAGATGC

o | B Flo-Tmb HsLe gGATTGGATAACTACCAAATACTGTCAATTTATTCAACAGTGGCGAGTT

43 Hsp-40Luz.lc |ATGTTTGGGCGCGGACCAAC

44 HspdOLuz- | ) 4 - TGAGCTCCTACTGTTGAGCGCATTGCAC

Sacl.1272r

45 | Hsp4OLuz-Plasto.r | GTTGGTCCGCGCCCAAACATTTTCTCTCAAGATGAT

46 Hsp70Aralc | ATGTCGGGTAAAGGAGAAGGA

47 gﬁ??@g; AGCTGAGCTCTTAGTCGACCTCCTCGATCTTAG

48

Hsp70Ara-Plasto.r

TCCTTCTCCTTTACCCGACATTTTCTCTCAAGATGAT

49

supP19-plasto.r

CCTTGTATAGCTCGTTCCATTTTCTCTCAAGATG

50

supP19-1c

ATGGAACGAGCTATACAAGG

51

SupP19-Sacl.r

AGTCGAGCTCTTACTCGCTTTCTTTTTCGAAG
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SII‘]:)Q Tén Trinh tu oligonucleotit (5'---3')
Pacl-MCS-
89 IX35S.c AATTGTTAATTAAGTCGACAAGCTTGCATGCCTGCAGGTCAAC
90 CP1\2/I)\(/355SUr TR- TCAAAACCTATTAAGATTTTAATACCTCTCCAAATGAAATGAACTTCC
91 %}%Pi\dv TTGGAGAGGTATTAAAATCTTAATAGGTTTTGATAAAAGCGAACGTGGG
TCTCCATGGGCCCGACAAATTTGGGCAGAATATACAGAAGCTTA
92 Apal-M prot.r

Béng 2: Doan biéu hién dwgc sir dung deé bieu hién cac chat ngung két hong cau ciim

v6i cac peptit tin hiéu gdc hoiic PDIL.

HA dwoc biéu hién

Chiing Agro Peptit tin | Catxet biéu hién
hi¢u
AGL1/540 H1 (A/New Caledonia/20/99) PDI Plastoxyanin
AGL1/774 HI tir A/Brisbane/59/2007 gbc Plastoxyanin
AGL1/787 H1 tir A/Brisbane/59/2007 PDI Plastoxyanin
AGL1/732 H1 (A/Brisbane/59/2007) gbec 35S/CPMV-HT
AGL1/736 H3 (A/Brisbane/10/2007) PDI 35S/CPMV-HT
AGL1/660 Tinh sach HS VLP (A/Indonesia/5/2005) | gbc Plastoxyanin
AGL1/739 B (B/Florida/4/2006) PDI 35S/CPMV-HT
AGLI/828 CPMV HT-LC C51 CS1LC 35S/CPMV-HT
AGLI/690 H1/Bris RB + H5/Indo SDC gbe Plasto
AGLI/691 H1/Bri E1-RB-E2 + H5 SDC gbc Plasto
AGLI/696 H5/Indo RB+H1/NC SDC PDI Plasto
AGLI/733 H1/Bri PDI 35S/CPMV-HT
AGLI/734 H1/Bri RB + H5/Indo SDC gbe 35S/CPMV-HT
AGLI/737 Vung ngoai H3/Bri +H5/Indo TDC PDI 35S/CPMV-HT
AGLI/745 Vung ngoai B/Flo_ H5/Indo TDC PDI 35S/CPMV-HT
AGL1/747 Vung ngoai B/Flo_ H5/Indo TDC PDI 2X35S/CPMV-HT

San xuat sinh khoi ciia ciy, chat cay truyén, thim nhiém agro, va thu hoach

Cay Nicotiana benthamiana dwgc trong tir hat trong cac ngan nong dugc db day chat

nén réu than bun thwong mai. Céc cay dugc trdng trong nha kinh dudi chu ky sang 16/8

va ché do nhiét d6 1a 25°C ngay/20°C dém. Ba tudn sau khi gieo hat, nhd céac cdy non

riéng 1é ra, trong lai trong cac chiu va dé phat trién trong nha kinh trong khoang thoi gian

ba tuin nita dudi cac di€u kién moéi trudng nhu nhau. Trude khi bién nap, cac choi dinh va
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choi nach duoc loai ra tai cac thoi diém khac nhau nhu dugc chi ra dudi day, hodc bang

cach ngidt céc choi tir cdy, hodc bang cach xir Iy hoa hoc cay.

Agrobacteria dugc giy nhiém bang mdi san pham thiét k& dugc phat trién trong méi
truomg YEB ¢6 b6 sung axit 2-[N-morpholino]etansulfonic (MES) 10mM, axetosyringpn
20uM, kanamyxin 50pg/ml va carbenixilin 25ug/ml pH=5,6 cho dén khi chiing dat dén
ODg¢oo nam trong khoang 0,6 va 1,6. Huyén phi Agrobacterium duoc ly tAm trude khi sir
dung va duoc tao huyén phu lai trong médi trudng thdm nhidm (MgCl, 10mM va MES
10mM pH=5,6). Su thidm thau qua xi lanh dugc tién hanh nhu dugc mo ta béi Liu va
Lomonossoff (2002, Journal of Virological Methods, 105:343-348). Nh¢ thAm nhiém
bing chan khéng, huyén phi 4. tumefaciens duge ly tAm, tao huyén phu lai trong moi
truong thAm nhiém va dugc dy trit qua dém & nhiét d6 4°C. Vao ngay tham nhiém, cac
mé canh trudng duge 1am long trong 2,5 thé tich canh truong va duoc 1lam 4m trude khi
sir dung. Toan bd cac cay N. benthamiana hoac N. tabacumwere duge dat 1on ngugc trong
huyén pht1 vi khuin trong thiing thép khong gi kin khong khi dudi chan khong c6 2666,4-
5332,9Pa trong khodng thoi gian 2-phut. Sy thAm nhiém chan khong hodc 6ng ti€m, cac
cdy dugc dua tro lai nha kinh trong khoang thoi gian tir 4 dén 5 ngay trong chu ky @ cho
dén khi thu hoach. Trir khi dugc quy dinh theo cach khéc, tit ca cac qua trinh u 4m dugc
thuc hién 1 qué trinh ddng thim thiu véi AGL1/35S-HcPro theo ty 16 1:1, ngoai trir dbi
Vv6i cac chiing mang catxet CPMV-HT ma dugc ddng thdm nhidm véi ching AGL1/R472
theo ty 1€ 1:1.

LAy miu la va tong dich chiét protein

Sau khi 1, ph?ln khi sinh ctia cdy duogc thu lai, d6ng lanh & nhiét d6 -80°C, nghién
thanh cac mau. Tong protein hoa tan duge chiét xuat bang cach lam ddng nhét (Polytron)
mdi mAu nguyén lidu thuc vat d duoc 1am déng lanh- duge nghién trong 3 thé tich chira
Tris S0mM pH=8, NaCl 0,15M, va phenylmetansulfony] florua 1mM. Sau khi ddng nhét
hoéa, huyén phi dic dugc ly tim véi 20000g trong khoang thoi gian 20 phit & nhiét do
4°C va dich chiét tho dugc loc nay (phan ndi trén mit) duge giit dé phan tich. Ham lwong
protein tong sb ciia dich chiét tho da loc duge x4c dinh bang thir nghiém Bradford (Bio-

Rad, Hercules, CA) st dung albumin huyét thanh bo 1am mau chudn.

Phin tich protein va mién dich thim
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Nong d6 protein dugc xac dinh biang phép phan tich protein BCA (Pierce
Biochemicals, Rockport IL). Céac protein duoc tach ra bang SDS-PAGE duéi cac didu
kién khir va dugec nhu¢m véi Coomassie Blue. Gel 43 nhudém duge quét va phép phan tich

do ty trong duogc tién hanh bang cach sir dung phin mém ImageJ (NIH).

Céc protein tir phan doan rira giai tir SEC duoc két tiia bang axeton (Bollag va cong
su, 1996), dugc tai tao huyén phil trong 1/5 thé tich dém cén bang/rira giai va dugc phén
tach bang SDS-PAGE dudi cac diéu kién khir va duoc chuyén electron 1én cic mang
polyvinylen diflorua (PVDF) (Roche Diagnostics Corporation, Indianapolis, IN) dé phat
hién mién dich. Truéc khi thAm mién dich, cac mang duoc chin boi sita khong kem 5%
va Tween-20 0,1% trong nudc mudi dém Tris (TBS-T) trong khoang thoi gian tir 16 dén
18 gi¢ & nhiét do 4°C.

Mién dich thdm dugc thyce hién bang cach G véi mot khang thé thich hop (Bang 6), &
2pg/ml trong sita phan 1ap 2% trong TBS-Tween 20 0,1%. Cac khang thé thir phat duoc
sir dung cho sur phat hién bang phat quang héa hoc nhu dugc thé hién trong bang 4, pha
loang nhu dugc thé hién trong sita phan 1ap 2% trong TBS-Tween 20 0,1%. Cac phirc chét
phan ing mién dich dugc phat hién nho sy phat quang héa hoc str dung luminol 1am chét
nén (Roche Diagnostics Corporation). Enzym peroxidaza & cdy cai ngua lién hop khang
thé IgG & nguoi dugce thue hién bé‘mg céach str dung kit lién hop Peroxidaza dugc hoat hoa
EZ-Link Plus® (Pierce, Rockford, IL). Virut bi bét hoat, toan dién (Toan by, virut dugce
bét hoat-WIV), duoc str dung 1am céc d6i chtrng phét hién cac typ phu H1, H3 va B, dugc
mua tir National Institute for Biological Standards and Control (NIBSC).

Bang 3: Cac diéu kién dién chuyén, cac khang thé, va cac sw pha loang dé mién dich

tham cac protein biéu hién

Typ Chiing cim | Diéu kién Khing | D¢ pha | Khing thé thir hai | P pha
phu HA diéndi | thé ban | lodng loang
dau
H1 A/Brisbane/59 Khur FII 10- | 4pg/ml Chudt khang dé 1:10
/2007 (HIN1) 150 (JIR 115-035-146) 000
H1 A/New Khur FII 10- | 4pg/ml Chudt khang dé 1:10
Caledonia/20/ 150 (JIR 115-035-146) 000
99 (HIN1)
H3 A/Brisbane/10 Khoéng NIBSC | 1:59400 | Curu khang tho (JIR 1:10
/2007 (H3N2) khtr 08/124 0. 313-035-045) 000
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H5 A/Indonesia/5/ Khtr ITC 1:59400 | Tho khang dé (JIR 1:10
2005 (H5N1) IT-003- 0. 111-035-144) 000

005V
B B/Florida/4/20 | Khong NIBSC | 1:2000 | Clru khang thoé (JIR | 1:10
06 khir 07/356 313-035-045) 000

FII: Fitzgerald Industries International, Concord, MA, USA;
NIBSC: National Institute for Biological Standards and Control;
JIR: Jackson ImmunoResearch, West Grove, PA, USA;

ITC: Immune Technology Corporation, Woodside, NY, USA;

Loc trong va ¢6 diac trudéc khi SEC

Dé cai thién su phan giai va 1am tang tin hiéu trong cac phan rira giai, cac phan chiét
dwoc nap trén phuong phép sic ky rdy phén tir, dich chiét protein thd dwoc loc va ¢ dic
sir dung phuong phap duéi day. Dich chiét duoc ly tm tai 70 000g, nhiét do 4°C trong
khoang thoi gian 20 phit va pelet dugc rira hai 1an bang cach tao huyén phi lai trong 1 thé
tich (duoc so sanh vai thé tich dich chiét ban diu) ctia dém chiét (Tris 50mM pH=8, NaCl
0,15M) valy tdm tai 70 000g, nhiét d0 4°C trong khoang thoi gian 20 phut. Pelet thu dugc
duogc tao huyén phu lai trong 1/3 thé tich (duoc so sanh véi thé tich chiét ban dau) va cac
protein (gdm cac VLP) dugc két tila bang cach bd sung PEG 3350 20% (trong lugng/ thé
tich) sau d6 bang cach U trén d4 trong khoang thoi gian 1 gior. Céc protein két tha duoc tai
sinh lai bang ly tdm tai 10 000g, 4°C, 20 phut, va dugc tao huyén phu lai trong 1/15 thé
tich (duoc so sanh voi thé tich chiét ban df?lu) ctia dém chiét. Sau khi hoan thién sy tao
huyén phul lai protein, tién hanh ly tim 1an cudi tai 20 000g, 4°C, 5 phut tao pelet khong

hoa tan va thu hdi phan nbi trén mit sach.
Sic Kky loai trir kich thwéc dich chiét protein

Céc cdt sic ky loai trir kich thuée (Phuwong phap sic ky rdy phén tir-SEC) chira cac
hat c6 d6 phan gidi cao 32 ml Sephacryl™ S-500 (S-500 HR: GE Healthcare, Uppsala,
Sweden, Cat. GE Healthcare, Uppsala, Sweden, Cat.S6 17-0613-1 0) dugc tap hgp valam
can bang bing dém can bang/rira giai (Tris 50mM pH=8, NaCl 150mM). 1,5mililit dich
chiét protein thd dwoc nap 1én trén cot tiép theo bude rira giai bang 45mL dém cén
bang/rira giai. C4c dich rira giai nay dugc thu trong cac doan ¢6 1,5mL ham lugng protein
tuong dbi ciia cac doan rira giai dugc giam sat bang cach tron 10pL doan véi 200uL thube
thir nhudém mau protein Bio-Rad dugce pha lodng (Bio-Rad, Hercules, CA cft dugc rira
bang 2 thé tich c6t NaOH 0,2N tiép theo 1a 10 thé tich cot Tris pH8 50mM, NaCl 150mM,
etanol 20%. Mbi qu4 trinh phan tach dugc theo sau bdi mot qua trinh hiéu chuén cot bﬁng

-69-




23591

Blue Dextran 2000 (GE Healthcare Bio-Science Corp., Piscataway, NJ, USA). Cac di
liéu rira giai cua Blue Dextran 2000 va cac protein hoa tan chinh dugc so sanh gitta mdi
qua trinh phan tich dé dam bao d6 déng nhét ctia cac dir liéu rira gii gifta cac cot duge sir

dung.
Vi du thwe hién sang ché

Vi du 1: Chién lwgc hoan dbi viing cho cac ving RB va/hoic Esteraza trong cac té

bao gbc typ phu cim.

Ving phu RB ctia H5/Indo c6 thé duge thay thé béi ving phu RB ctia H1, H3 hoic
B HA. HA thé kham thu duoc tao ra SDC H5/Indo tao thanh cac VLP va thé hién vung
phu RB bao gém céc vi tri tao mién dich cua H1, H3 hoic B. Vung phu H5/Indo RB c6
thé dugc cheén trén té bao gbec H1 (H1/NC). Céc Fig.15A va 15B minh hoa c4c trinh ty
axit amin tai céc vi tri dung hop cac vung phu duogc chi ra, va cac trinh tu axit amin cia
cac ving phu dién hién duoc tao ra trén Fig.2 (san phdm thiét ké 690, 734, 696 va 691) va
cac Bang 4 (san phim thiét ké 900 va 745) va 5 (san phdm thiét ké 910, 920 va 930). Cac
trinh ty axit amin dugc minh hoa trén Fig.2, va cac Bang 4 va 5 khong gdm céc trinh tr

peptit tin hiéu.

Bang 4 Cac viing phu va HA ciim thé kham. HA cim thé kham bao gbm ving phu
RB khac loai.

San 'Té bao gbe PiuRB Té bao goc diu tan cing C:
Peim | Smmcune | E2+F2-Két thiic
thiétké | N:-F’1+E1 _
sb . |
900 HS5/Indo H3/Brisbane HS5/Indo
SEQID | PQICIGYHA | YDVPDYASLRSLVASSGTLEFN | IMKSELEYGNCNTKCQTPMGA
NO. NNSTEQVDTI | NESENWTGVTQNGTSSACIRRS | INSSMPFHNIHPLTIGECPKY
105) MEKNVTVTH | NNSFFSRLNWLTHLKFKYPALN | VKSNRLVLATGLRNSPQRESR
AQDILEKTH | VIMPNNEKFDKLYIWGVHHPG | RKKRGLFGAIAGFIEGGWQG
NGKLCDLDG | TDNDQIFLYAQASGRITVSTKRS | MVDGWYGYHHSNEQGSGYA
VKPLILRDCS | QQTVIPNIGSRPRVRNIPSRISIY | ADKESTQKAIDGVTNKVNSII
VAGWLLGNP | WTIVKPGDILLINSTGNLIAPRG | DKMNTQFEAVGREFNNLERRI
MCDEFINVPE | Y ENLNKKMEDGFLDVWTYNA
WSYIVEKAN | FKIRSGKSS ELLVLMENERTLDFHDSNVKN
PTNDLCYP LYDKVRLQLRDNAKELGNG
CFEFYHKCDNECMESIRNGTY
NYPQYSEEARLKREEISGVKLE
SIGTYQILSIYSTVASSLALAIM
MAGLSLWMCSNGSLQCRICI
745 HS5/Indo B/Florida HS5/Indo
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(SEQ ID
NO: 106

DQICIGYHA
NNSTEQVDTI
MEKNVTVTH
AQDILEKTH
NGKLCDLDG
VKPLILRDCS
VAGWLLGNP
MCDEFINVPE
WSYIVEKAN
PTNDLCYP

IMHDRTKIRQLPNLLRGYENIRL
STQNVIDAEKAPGGPYRLGTSG
SCPNATSKSGFFATMAWAVPK
DNNKNATNPLTVEVPYICTEGE
DQITVWGFHSDNKTQMKNLYG
DSNPQKFTSSANGVTTHYVSQI
GSFPDQTEDGGLPQSGRIVVDY
MMQKPGKTGTIVYQRGVLLPQ

KVWCASGRSK

IMKSELEYGNCNTKCQTPMGA
INSSMPFHNIHPLTIGECPKYV
KSNRLVLATGLRNSPQRESRRK
KRGLFGAIAGFIEGGWQGMV
DGWYGYHHSNEQGSGYAADK
ESTQKAIDGVTNKVNSIIDKM
NTQFEAVGREFNNLERRIENLN
KKMEDGFLDVWTYNAELLV
LMENERTLDFHDSNVKNLYDK
VRLQLRDNAKELGNGCFEFY
HKCDNECMESIRNGTYNYPQY
SEEARLKREEISGVKLESIGTY
QILSIYSTVASSLALAIMMAGLS
LWMCSNGSLQCRICI

Axit amin 1-92 ¢6 SEQ ID NO: 105 1a vung F’1+E1 ctia H5/Indo; céc axit amin 93-
259 1a ving dau RB ciia H3/Brisbane; cic axit amin 260-548 1a ving E2+F°2 cia
H5/Indo.

Axit amin 1-92 ¢6 SEQ ID NO: 106 1a ving F’1+E1 ctia H5/Indo; céc axit amin 93-
276 1a ving diu RB cua B/Florida; cac axit amin 277-565 12 viing E2+F’2 ciia H5/Indo.

Béng 5 C4c viing phu va HA ciim thé kham. HA cam thé kham bao gom vung phu

RB khac loai.
~ San | Tébaogbe
- phém dAu tan cung
thiet ke N:F’l
’ . 80 ~
910 H5/Indo
(SEQ DQICIGYHA
ID NO: | NNSTEQVD
107) TIMEKNVT
VTHAQDILE
KTHNGKLC

PiuE1-RB-E2

H3/Brisbane

DSPHQILDGENCTLIDA
LLGDPQCDGFQNKKW
DLFVERSKAYSNCYPY
DVPDYASLRSLVASSG
TLEFNNESFNWTGVTQ
NGTSSACIRRSNNSFFS
RLNWLTHLKFKYPALN
VTMPNNEKFDKLYIWG
VHHPGTDNDQIFLYAQ
ASGRITVSTKRSQQTVI
PNIGSRPRVRNIPSRISIY
WTIVKPGDILLINSTGN
LIAPRGYFKIRSGKSSIM
RSDAPIGK

H5/Indo

Té bao géc dau tén cing C:
F°2- Két thuc

CNTKCQTPMGAINSSMPFHNIHPLTIGH
CPKYVKSNRLV

LATGLRNSPQRESRRKKRGLFGAIAGF
IEGGWQGMVD

GWYGYHHSNEQGSGYAADKESTQKA
IDGVTNKVNSII

DKMNTQFEAVGREFNNLERRIENLNK
KMEDGFLDVW

TYNAELLVLMENERTLDFHDSNVKNL
YDKVRLQLRDN

AKELGNGCFEFYHKCDNECMESIRNG
TYNYPQYSEEA

RLKREEISGVKLESIGTYQILSIYSTVAS
SLALAIMMAGL

SLWMCSNGSLQCRICI
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920

(SEQ
ID NO:
108

H5/Indo

DQICIGYHA
NNSTEQVD
TIMEKNVT
VTHAQDILE
KTHNGKLC

B/Florida

PDCLNCTDLDVALGRP
MCVGTTPSAKASILHE
VKPVTSGCFPIMHDRT
KIRQLPNLLRGYENIRL
STQNVIDAEKAPGGPY
RLGTSGSCPNATSKSGF
FATMAWAVPKDNNKN
ATNPLTVEVPYICTEGE
DQITVWGFHSDNKTQM
KNLYGDSNPQKFTSSA
NGVTTHYVSQIGSFPDQ
TEDGGLPQSGRIVVDY
MMQKPGKTGTIVYQR
GVLLPQKVWCASGRSK
VIKGSLPLIGEAD

HS/Indo

CQTPMGAINSSMPFHNIHPLTIGECPKY|
VKSNRLVLATG

LRNSPQRESRRKKRGLFGAIAGFIEGG
WQGMVDGWYG

YHHSNEQGSGYAADKESTQKAIDGVT
NKVNSIIDKMN

TQFEAVGREFNNLERRIENLNKKMED
GFLDVWTYNAE

LLVLMENERTLDFHDSNVKNLYDKVR;
LQLRDNAKELG

NGCFEFYHKCDNECMESIRNGTYNYP
QYSEEARLKREE

ISGVKLESIGTYQILSIYSTVASSLALAI
MMAGLSLWMC

SNGSLQCRICI

930

(SEQ
IDNO:
109)

H1/NC

DTICIGYHA
NNSTDTVD
TVLEKNVT

VTHSVNLL

EDSHNGKL
C

H5/Indo

DLDGVKPLILRDCSVA
GWLLGNPMCDEFINVP
EWSYIVEKANPTNDLC
YPGSFNDYEELKHLLSR|
INHFEKIQIIPKSSWSDH
EASSGVSSACPYLGSPS
FFRNVVWLIKKNSTYP
TIKKSYNNTNQEDLLV
LWGIHHPNDAAEQTRL
YQNPTTYISIGTSTLNQ
RLVPKIATRSKVNGQS
GRMEFFWTILKPNDAIN
FESNGNFIAPEYAYKIV
KKGDSAIMKSELEYGN

H1/NC

CDAKCQTPQGAINSSLPFQNVHPVTIG
ECPKYVRSAKL

RMVTGLRNIPSIQSRGLFGAIAGFIEGG
WIGMVDGWYG

YHHQNEQGSGYAADQKSTQNAINGIT
NKVNSVIEKMN

TQFTAVGKEFNKLERRMENLNKKVDD
GFLDIWTYNAE

LLVLLENERTLDFHDSNVKNLYEKVK
SQLKNNAKEIGN

GCFEFYHKCNNECMESVKNGTYDYPK|
YSEESKLNREK

IDGVKLESMGVYQILAIYSTVASSLVL
LVSLGAISFWMC

SNGSLQCRICI

Axit amin 1-42 ¢6 SEQ ID NO: 107 la ving F’1+E1 cua H5/Indo; c4c axit amin 43-
228 1a ving dau E1-RB-E2 cua H1/Brisbane va axit amin 229-507 1a ving F’2 cia

H5/Indo.

Axit amin 1-42 ¢6 SEQ ID NO: 108 1a ving F’1+E1 ctia H5/Indo; cac axit amin 43-
281 1a ving dau E1-RB-E2 cua H1/Brisbane va axit amin 282-556 1a ving F’2 cia

H5/Indo.

Axit amin 1-42 ¢6 SEQ ID NO: 109 1a vung F’1+E1 cia H5/NC; céc axit amin 43-
273 1a ving dau RB ciia H5/Indo va axit amin 274-548 1a ving E2+F*2 ctia H1/NC.
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Céc diém dung hop cho céc thé kham khac nhau dugc chon gin vé6i (nhung khong
can thiét truc tiép tai) cic ddu tan cung N va C clia cac ving phu khc nhau — ma khong bi
rang budc bai Iy thuyét, cac diém dung hop nay dugc chon dé téi da do én dinh cia HA
thé kham. Vi du, su bao tdn cdu tric va trinh tu duge quan séat tai dau tan cung N ctia viing
phu RB (Ha et al. 2002, EMBO J. 21:865-875; dugc két hop & ddy dé tham khéo). Ving
bién thién it hon trong trinh ty ban diu dugc tim théy tai b ba C-F/Y-P duoc dinh vi tai
khoang 15 axit amin truéc khi, trong ving phu E1. Xystein nay dugc gdm trong ciu
disulfua #3, dugc bao ton trong sé cac HA (tham khéo cac Fig.46 va 47). Chd néi tai Cys
nay tao ra do 6n dinh thich hop, hoic t6t hon véi HA thé kham twong Ung véi trinh tu
géc. PAu tan cing C cia RB tao ra cc dic tinh béo tdn: vi du, chudi tdn Ser béo toan tai
vi tri -1 va viing phu E2 bt du véi tAm beta dugc bao ton trong tit ca HA dua trén su
lién két (Ha et al. 2002, EMBO J. 21:865-875; dugc két hop & dy thé tham khéo). Do do,
dau tan cung C ciia RB c¢6 thé duoc dun ghop véi axit amin ban ddu c6 cAu tric tAm beta
nay cia ving phu E2. Hon nita, m6 hinh cau ndi disulfua khong bi thay dbi, hoic bi thay
ddi 16m, véi cac thé kham bao gém céc vung phu RB ctia HI/NC, H1Bri, H3/Bri, hodc
B/Flo dua trén H5/Indo SDC, va véi ving phu H5/Indo RB dua trén H1 SDC (téng sb
biang 6), nhung cau ndi disulfua s& dugc bd sung (ciu #8) trén HA lai cia B RB trén té
bao gbc H5. Su bd sung cdu ndi disulfua nay khéng gy can tré dén sur gap nép cia HA
(do né duge dinh vi trong viing RB va Cys lién ké trén trinh tur), va c6 thé duoc tao ra

ngay ca véi HA lai 6n dinh hon.

Céc viing phu E1-RB-E2 thudc typ HA ctum thir nhét duoc thay thé bai cac ving
phu E1-RB-E2 thudc typ cim thir hai. Su sip xép nay thé hién s6 luong axit amin 16n hon
thudce typ th hai tai bé mat cia H5-VLP. Trong vi du nay, HDC ctia H1, H3 hodc B dugc
dat trén H5/Indo SDC, va HDC cia H5/Indo trén H1/NC SDC (Bang 5).

Méi ndi cia HDC dugce dinh 16 v6i chudi xystein & ddu duoc bao ton (bao gdm cau
nbi disulfua #6 thudc HA typ A va #7 trong HA typ B). Méi nbi ctia HDC tai dAu tan cung
C ctia ving phu E2 dugc dinh rd bai chudi tan xystein duge bao ton khac bao gdbm ciu nbi
disulfua #6 (axit amin th{r hai ciia vung phu F’2) thudc bénh cum typ H1 hoidc H3 trén
SDC ctia H5/Indo hodc vé6i bénh cam typ HS trén SDC cua H1. Vé4i bénh cam B thé
kham, sy ndi duoc thiét lap mdi lién hé tai Xystein thir nhét bao gém cau ndi disulfua #4

(4 axit amin dugc dinh vi trén vung phu F’2, va dugc bao tdn trong s6 cac HA). Céc thé
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kham thu dugc khong thé hién su bién ddi bat ky trong cac mé hinh cu ndi disulfua -

H1/H3/H5 cac HA lai s& chita 6 cdu ndi disulfua va B lai s& c6 7 trong s chiing.

Vi du 2: Sw thay thé cac ving phu lién két thu thé (RB) hoic lién két thu thé va
esteraza (E1-RB-E2) ctia HS A/Indonesia/5/0S véi ving phu ciaa HI1
A/Brisbane/59/2007: So sanh sw biéu hién ciia cac dang gbc va dang thé kham.

Dé lién két murc tich tu cao ciia cac VLP tir H5 A/Indonesia/5/05 véi céc dic tinh ¢6
tinh khang nguyén ctia H1 A/Brisbane/59/2007, chat ngung két hong cau thé kham dugc
thiét ké bao gdbm céc ving tir H1 A/Brisbane/59/2007 dwoc dung hop véi dam ving gbc
H5 A/Indonesia/5/05. Cac catxet biéu hién dé hiéu hién cac diém dung hop H5/H1 chit
ngung két hong cau dugc thé hién trén Fig.1 va trinh tyr axit amin clia cc protein dung

hop hoan chinh dugc tao ra dugc minh hoa trén Fig.2.

Pé so sanh v6i mirc tich tu ctia cac chit ngung két hong cu thé kham H5/H1 véi
chét ngung két hdng ciu thudc dang gdc ciia chung, cac cdy Nicotiana benthamiana duge
tham nhiém b&i AGL1/774, AGL1/691 va AGL1/690, va c4c 14 dugc thu sau khoang thoi
gian U sau ngay. Pé xac dinh mic két thu ctia mbi dang HA trong céc 14 dugce thAm nhidm
vi khudn Agro, céc protein dugc chiét tir m 14 dugce tham nhidm va duoc phén tich bang
tham tach Western sir dung cac khang thé don dong khang HA. Bang duy nhét c6 khoang
75 kDa (Fig.3), twong g véi kich thuée c6 dang HAO khong phén cit cia chét ngung
két héng cu cim, dugc phat hién trong cac dich chiét tir cac 14 dugc thAm nhidm véi
AGL1/690 nhung khong phai trong AGL1/774 hosic AGL1/691, chi ra ring chit ngung
két hong cau thé kham bao gdm ving lién két thu thé ciia H1 A/Brisbane/59/2007 dugc
dung hgp véi doan chinh H5 A/Indonesia/5/05 dugc tich tu v§i mirc cao hon ca hai dang
gbc ctia H1 A/Brisbane/59/2007 (AGL1/774) va chat ngung két hdng cu thé kham bao
gdm cac ving esteraza va lién két thu thé ctia H1 A/Brisbane/59/2007 v6i doan chinh H5
A/Indonesia/5/05. Toan bot virut duoc bat hoat (WIV) (H1 A/Brisbane/59/2007) dugc st
dung 1am di chimg duong duge xac dinh dudi dang nhiéu bing véi bang chinh tai
khoang 80 kDa, twong Ung véi trong lwong phan tir cia tién chit HAO cia HI
A/Brisbane/59/2007. Cac két qua nay chimg minh rang su thay thé ving lién két thu thé
tir HS A/Indonesia/5/05 véi ving H1 A/Brisbane/59/2007 duoc tao ra chit ngung két
hdng cau thé kham duogc thé hién viing khang nguyén ctia H1 va dugc tich tu véi mire cao

hon H1 A/Brisbane/59/2007 gbc trong cdy. Tuy nhién, chit ngung két hdng ciu thé kham
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trong do esteraza va ving lién két thu thé tir HS A/Indonesia/5/05 dugc thay thé béi cac

ving ciia H1 A/Brisbane/59/2007 khéng dugc tich tu véi mirc c¢6 thé phét hién trong cay.

Su dung hop ving lién két thu thé tir H1 A/Brisbane/59/2007 dén doan chinh H5
A/Indonesia/5/05 nhu phuong phép tich tu ting cia cac VLP trinh dién khang nguyén H1
trong cdy dugc danh gia lai dudi su kiém soat catxet biéu hién dwa trén CPMV-HT manh.
Chién dich dung hop ciing dugc so sanh vé6i sy thay thé peptit tin hiéu sy thay thé c6
nghia 14 mirc tich tu ting. Catxet biéu hién dé biéu hién cac diém dung hop chit ngung két
hdng ciu H5/H1 nhd CPMV-HT duoc thé hién trén Fig.8 va trinh tw axit amin ctia protein
dung hop hoan chinh d4 tao ra dugc thé hién trén Fig.2.

Cay Nicotiana benthamiana dugc thdm nhiém bdi AGL1/732, AGL1/733 hodc
AGL1/734, va cac 14 duoc thu sau khoang thoi gian t sau ngay. Pé xac dinh mirc ciia mdi
dang HA trong céc 14 tham nhiém vi khudn Agro, protein dau tién dugc chiét tir mo 14

| duge thAm nhiém va duoc phan tich boi ky thuat thim tach mién dich str dung céc khang
thé da dong khang H1 (Brisbane). Bang duy nhét khoang 75 kDa (Fig.6), twong tng véi
kich thudc cia dang HAO duoc phan cit cia chit ngung két hong cdu ciim, dugc phat
hién trong dich chiét tir 14 duoc thim nhidm bdi AGL1/732, AGL1/733 va AGL1/734.
Tuy nhién, mic di chit ngung két hong ciu duoc phat hién trong tat ca cac dich chiét
dugc phan tich, nén su khac nhau cha yéu vé su két thu khéng duoc Iuu y. Trong khi su
biéu hién H1 A/Brisbane/59/2007 dugc phét hién vira da duéi cac diéu kién nay khi str
dung peptit tin hiéu gbc ctia n6 (732), su thay thé peptit tin hiéu véi peptit PDI duogc két
qué trong su tich tu cao hon cia H1 A/Brisbane/59/2007 gbc (733), va chit ngung két
héng cdu H5/H1 thé kham (734) dugc tich tu véi mic cao nhét. N6i chung, cac két qua
nay chi ra ring su dung hop ving lién két thy thé tir H1 trén doan chinh H5 dan dén su
tich tu cao ctia chit ngung két hong ciu trinh dién khang nguyén H1 va mirc tich tu thu
duge v6i su dung hop trong cac cdy ndy cao hon thu duge véi dang gbe véi su thay thé

hoic khong c6 su thay thé peptit tin hiéu.

Vi du 3: Su thay thé viing phu lién két thu thé (RB) ciia H1 A/New Caledonia/20/99

voi HS A/Indonesia/5/05. So sanh véi sw biéu hién cia cac dang géc va thé kham.

Str dung doan chinh H1 (tir A/New Caledonia/20/99) dé trinh dién viing khang
nguyén H5 ciing dugc danh gia. Catxet biéu hién dé biéu hién su dung hop cht ngung két
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héng cau H1/H5 dugc thé hién trén Fig.1 va trinh ty axit amin ctia protein dung hop hoan

chinh tao ra duogc thé hién trén Fig.2.

Dé so sanh murc tich tu cta chét ngung két hdng ciu thé kham H1/H5 véi muc tich
tu ctia dang gdc ciia né, cac cay Nicotiana benthamiana dugc thdm nhidm béi AGL1/660
va AGL1/696, va c4c 14 duogc thu sau khoang thoi gian sau ngay 4. P& xac dinh mirc tich
tu cia mdi dang HA trong céc 14 dugc tham nhiém vi khudn Ago, protein dugc chiét tir
md 14 dugc tham nhiém va phan tich bai thim tach Western sit dung cac khang thé da
dong khac H5 (Indonesia). Bang duy nhat khoang 75 kDa (Fig.7), twong tmg véi kich
thudc ctia dang HAO duge phan tach ciia chat ngung két hdng cau cum, duge phat hién
trong dich chiét tir 14 dugc thdm nhidm béi AGL1/660 va AGL1/696, chi ra rang ca hai
gbc H5 A/Indonesia/5/05 va chat ngung két hong cau thé kham H1/HS tich tu & mirc cao

trong cay.

Vi du 4: Sy thay thé viing ngoai ciia H5 A/Indonesia/5/05 véi vung ngoai cia H3

hoiic B. So sanh swr biéu hién ctia cac dang kham va dang goc.

Su dung hop ectodamain tir H3 A/Brisbane/10/2007 ho#c B Florida/4/2006 véi cac
viing phu méang véan chuyén va té bao chat tir H5 A/Indonesia/5/05 dwgc danh gia dudi
dang chién dich thé hién cac ving khac nguyén chit ngung két hong ciu tir cac ching H3
va B trong khi tang muc tich lity ctia chung déi v6i cac cy. Catxet biéu hién dé biéu hién
cac diém dung hop chit ngung két hdng cdu H5/H3 va H5/B duoc thé hién trén Fig.10 va

axit amin tai dudng vién cia cac diém dung hop duoc thé hién trén Fig.11.

Mirc tich tu ctia chat ngung két hdng cau thé kham H5/B (745) dugc so sanh véi gbe
HA B (739) trong céac cay Nicotiana benthamiana. Céc cdy N. benthamiana dugc thim
nhiém AGL1/745, va thu duoc cac 14 sau giai doan 6 ngay 1 bénh. Pé xé4c dinh liéu H5 bi
tich tu trong cac 14 da bj tham nhiém agro, protein duoc chiét 14n thir nhét tir mo 14 da
duoc tham nhiém va dugc phéan tich bang phuong phap Western sir dung cac khang thé da
dong khang-H5 (Vietnam). Bing duy nhat khoang 75kDa (Fig.14), twong Gng véi kich
thude ciia dang HAO khong dugc phan cét ctia chit ngung két hdng cdu cam, dugc phat
hién trong dich chiét cua tir 14 cia mot cay dugc thAm nhiém boi AGL1/739 trong khi cac
cay 3 dugc thim nhiém bdi AGL1/745 chi ra tin hiéu duong twong Gng véi chit ngung
két hong cau, chi ra rang dang kham H5/B cila chit ngung két hdng cau dugc tich tu déu

hon tai mitc cao hon dang gdc cta chit ngung két hdng ciu B.
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Tuong tu, mirc tich tu chit ngung két hdng cau thé kham H5/H3 (737) duoc so sanh
v6i dang gde ctia n6 (736) trong céc ciy Nicotiana benthamiana. Céc cdy dugc tham
nhiém béi AGL1/736 va AGL1/737, va cac 14 duogc thu sau khoang thoi gian u sdu ngay.
Pé xac dinh liéu H5 bi tich tu trong cac 14 da bi tham nhiém agro, protein dugc chiét 14n
thir nhét tir mé 14 da duoc tham nhidm va duge phan tich bang phuong phap Western sir
dung cac khang thé da dong khang-H5 (Vietnam). Bing duy nhét khoang 75kDa (Fig.15),
twong Gng véi kich thuée ctia dang HAO khong durge phan cit clia chat ngung két héng
cau ctim, duoc phat hién trong cac dich chiét tir 14 dwoc tham nhidm boi AGL1/736 va
AGL1/737.Két qua nay chi rarang sy dung hop céac viing phu clia mang van chuyén va té
bao chét tir H5 A/Indonesia/5/05 dén viing ngoai cia H3 A/Brisbane/10/2007 tao ra chat
ngung két hong cau thé kham tich ty mic twong tw véi H3 A/Brisbane/10/2007 gbe.

Su san xuét cac VLP tir sy biéu hién chit ngung két héng cau thé kham H5/B (san
phim thiét ké s6 745) duoc danh gia sir dung phuong phap sic ky ray phan tir. Cac dich
chiét protein thé tir cac ciy dugc tham nhiém AGL1/745 (1,5mL) dugc phan doan bing
sic ky loai trir kich thudce (SEC) trén cac cot Sephacryl™ S-500 HR (GE Healthcare Bio-
Science Corp., Piscataway, NJ, USA). Nhu duoc chi ra trén Fig.16, su rira giai Blue
Dextran (2MDa) duoc tao dinh sém trong doan 8. Khi cac protein tir 200uL ctia m&i phan
rira giai SEC duoc co dic (gép 5 14n) boi sy két tia axeton va duge phan tich bang thim
tach Western sir dung céac khang thé da dong khang B (Florida) (Fig.16), chit ngung két
hf‘mg cau thé kham chu yéu duoc tim théy trong doan 7, chira sy Kkét hop cia HA vao céu
triac c6 trong lugng phan ti 16n. Khong mong mudn bi rang budc béi ly thuyét, didu nay
dé xuét rang protein HA duoc lap vao trong san pham thiét ké bén trén 16n hogc 1a n6 da
dugc gan véi san pham thiét ké c6 trong lugng phan tir cao. Céc két qua thu dugc chira
ring HA thé kham gdm trong viing ngoai tir HA B/Florida/4/2006 duoc dung hop véi cac
viing phu mang van chuyén va xytosol tir H5 A/Indonesia/5/05 ghép vao céc hat c6 trong
lwong phan tir cao va dic diém rira giai cta cac hat co trong lwgng phan tir cao khong thé

phén biét dugc véi hat ctia cac VLP cam.

Vi du 5: Sw biéu hién dong thoi chat ngung két hong ciu thé kham H5/B (san phim
thiét ké s 747; bao gdm B/Flo HDC va SDC dwgc dung hop véi H5/Indo TDC) véi
Hsp70 va Hsp40 két hop véi sw bién dbi peptit tin hiéu
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Su biéu hién Hsp40 va Hsp70 trong cdy va biéu hién dong thoi voi chit ngung két
hdng cau cum duge md ta trong don PCT/CA2009/000032 dang xtr ly. Hsp70 va Hsp40
xytosol (san pham thiét ké s6 R870) cia cdy c6 ngudn gbc co6 thé dugc biéu hién dong
thoi v6i chat ngung két hdng cau thé kham, 1am tang mire tich tu cia chung trong cay. Su
biéu hién ddng thoi c6 thé duoc tién hanh béi sy thdm nhidm vi khudn Agro cia céc cay
N. benthamiana véi sy tao huyén phu vi khuén chira hdn hop (ty 18 1:1:1) ciia AGL1
mang catxet dé biéu hién HA thé kham mong muén véi AGL1/R870 va AGL1/35SHcPro.

Mirc tich tu ctia chat ngung két hong cau thé kham H5/B (B/Flo HDC va SDC duoc
dung hop bdi H5/Indo TDC) duge danh gia trong sy biéu hién dong thoi véi HSP40 va
HSP70 trong cdy Nicotiana benthamiana. Céc cdy N. benthamiana dugc thim nhiém
AGL1/747, AGL1/747, AGL1/443, AGL1/776, AGL1/747, AGL1/778 va AGL1/779 va
cac 14 duoc thu hoach sau giai doan 6 ngay u. P& x4c dinh 1iéu H5 bi tich tu trong cac 14
da bi thAm nhiém agro, protein dugc chiét 1an thir nhét tir mé 14 da dugc tham nhidm va
duge phan tich bang phuong phap Western sir dung céac khang thé da dong khéng-HS5
(Vietnam). Bang duy nhét khoang 75kDa (Fig.50), twong tng véi kich thuée cua dang
HAO khong dugc phén cit ctia chit ngung két hdng cdu cum, duge phat hién trong cac
dich chiét tir 14 tir 3 cdy dugc tham nhiém béi AGL1/747+AGL1/R870 trong khi 3 cy
dugc tham nhiém béi AGL1/747+ vecto dbi chimng (443) dugc chi ra khong c6 tin hiéu
(duéi diéu kién phoi nhiém dugc sir dung) chi ra rang dang thé kham H5/B cta chit
ngung két hong cau duogc tich tu v6i mirc cao khi duge biéu hién dong thoi béi cac

chaperon HSP40 va HSP 70.

T4t ca céc chi din duoc két hop & ddy bang cach tham khao, nhu thé mdi don riéng
1¢ dugc chi ra cu thé va riéng 1& dugc két hop bang cach tham khéo & day va duong nhu
déy du dugc duara trong ban md ta. Su trich dan cac tai liéu tham khao & déay khong duoc
phén tich hoac khong dugc xem xét nhu su thira nhan réng cc tai liéu tham khao nay nam

trong tinh trang k¥ thuat ctia sang ché.

Trong ban mo ta sé luong cac thuét ngit duge st dung rong rai va cac dinh nghia
duoc dé xuat dé hiéu d& dang hon céc khia canh khac nhau cua sang ché. Str dung céc vi
du trong ban mo ta, gém cac vi du vé thut ngt¥, chi vdi muc dich minh hoa va khong
dugc ding dé giéi han pham vi va nghia ctia cac phuong an thuc hién cta sang ché. Cac

khodang gia tri bao gdm céc gia tri dinh rd khodng. Trong ban mo ta, tir “bao gom” dugc
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sur dung dudi dang thuat ngir mé rong dugce, co ban twong duong véi cum tir “gdm, nhung

khong gi6i han téi,” va tir “bao gdbm” c6 nghia trong duong.

Mot hoic nhiéu phuong 4n thyc hién dang dwgc wu tién theo sang ché duoc mo ta
bang vi du. Sang ché gdm tit ca cac phuong 4an thyc hién, cac cai bién va bién thé co ban
dugc mo ta & trén va vé cac vi du va Fig.. Tuy nhién, s& rd rang d6i v6i ngudi c6 trinh do
trung binh trong linh vuc k§ thut nay rang nhimg bién ddi va cai bién c6 thé duoc tao ra
ma khong tach rdi khéi pham vi ciia sang ché nhu duge xac dinh trong cac yéu cau bao
ho. Céc vi du vé cac cai bién nay gdm su thay thé cac cai bién tuong duong da biét trong

khia canh bt ky ctia sang ché dé dat duoc két qua tuong tu co ban theo cach tuong tu.
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YEU CAU BAO HQ

1. Axit nucleic chita mdt hodc nhiéu vung diéu hoa nhan
IT hoat dong & thuc vat va dugc lién két hoat dong véi trinh
thé kham bao gdbm nhém ving gbc (SDC), nhém viing d¢au (HDC) va nhém ving xuyén
mang (TDC), mot hodc nhidu viing didu hoa nay con bao gbém thém 5°UTR, 3°UTR hoic
5’UTR va 3°UTR ma hoat dong & thyc vat, con tring hodc ndm men, va trong do:

a) SDC bao gém vung phu F’1, F’2 va F;

b) HDC bao gém ving phu RB, E1 va E2;

¢) TDC bao gém ving phu TmD va Ctail; va
trong d6 SDC va HDC 1a thudc HA ctim tht nhét va TDC thudc mot hodc nhidu HA cam
thir hai, trong d6 HA ctim thir nhat va mot hodc nhiéu HA ctm tht hai thu duogc tir cac
chung cum khéc nhau.
2. Axit nucleic theo diém 1, trong d6 trinh tu ma héa polypeptit HA cum thé kham con
bao gdm trinh tu peptit tin hiéu dwoc chon tr nhém gdm trinh ty peptit tin hiu ty nhién
HA, trinh ty peptit tin hi¢u alfalfa PDI, trinh ty peptit tin hiéu H5 cum va trinh tu peptit
tin hiéu H1 cam.
3. Axit nucleic theo diém 1, trong d6 5’UTR, 3°’UTR hodc 5’UTR va 3’UTR thu dugc tir
plastoxyanin UTR hoac CPMV UTR.
4. Axit nucleic theo diém 1, trong d6 ving diéu hoa thu dugc tir ving didu hoa
plastoxyanin, viing diéu hoa ribuloza 1,5-bisphosphat carboxylaza/oxygenaza (RuBisCO),
ving diéu hoa protein gin clorophyl a/b (CAB), viing diéu hdoa CaMV 358, ving didu hoa
actin, viing diéu hoa ubiquitin, viing diéu hoa triozaphosphat isomeraza 1, ving diéu hoa
yéu t6 khéi diu dich ma 4A, va ving diéu hoa ST-LSL.
5. Axit nucleic theo diém 1, trong d6 HA cim tha nhat va thir hai doc lap duoc chon tir
nhém goém H1, H3, H5 va B.
6. Phuong phép san xuét hat twong tu virut cim thé kham (VLP) & thuc vat bao gdbm
budec:

a) dua axit nucleic theo diém 1 vao céy, hodc by phén cua cdy, va
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b) u ¢y, hodc by phan clia cdy trong cac diéu kién cho phép biéu hién axit nucleic

ndy, bang cach do tao ra cac VLP.

7. Phuong phép theo diém 6, trong d6 & bude dua vao (budc a), axit nucleic dugc dua vao

cdy theo kiéu tam thoi.

8. Phuong phap theo diém 6, trong do, & bude dua vao (budce a), axit nucleic dugc dua

vao cdy sao cho n6 dugc két hop mot cach on dinh vao hé gen.

9. Phuong phép theo diém 6, trong d6 phuong phép nay con bao gdm budec:
¢) thu hoach vat chii va tinh ché cac VLP.

10. Polypeptit dugc ma héa béi axit nucleic theo diém 1.

11. Hat tuong tu virut (VLP) chira polypeptit theo diém 10.

12. Hat tuong ty virut theo diém 11, trong d6 hat nay con chira thém céc N-glycan dic

hiéu thuc vat hodc cac N-glycan duoc cai bién.

13. Ché phém vacxin chira lugng hitu hiéu hat twong tu virut (VLP) theo diém 12 va chét

mang dugce dung.
14. Cay chtra polypeptit dugc ma hoa béi axit nucleic theo diém 1.
15. B0 phén cta cdy chtra polypeptit dugc ma hda béi axit nucleic theo diém 1.

16. Axit nucleic chira mot hodic nhiéu ving diéu hoa dugc lién két hoat ddng véi trinh ty
ma héa polypeptit HA ctim thé kham chira nhém viing gbc (SDC), nhém viing ddu (HDC)
vanhém ving xuyén mang (TDC), trong d6 mot hodc nhiéu viing didu hoa nay bao gdbm
5’UTR, 3’UTR hodc 5°UTR va 3°UTR, va trong d6

a) SDC bao gdm vung phu F’1, F’2 va F;

b) HDC bao gbm ving phy RB, El va E2;

¢) TDC bao gdm ving phu TmD va Ctail; va
trong d6 ving phu RB thudc HA cim thir nhat va vung phu El va E2 thudc mot hoic
nhiéu HA cm thir hai, va trong @6 SDC hogc TDC hoidc ca SDC va TDC thudc mdt hoidc
nhiéu HA ctim thir hai, trong d6 HA cim tht nhit va mét hodc nhidu HA cim thir hai thu

dugc tir cac chiing ctim khéc nhau.
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17. Axit nucleic theo diém 16, trong d6 EL, E2 hodc ca hai vung phunay va F’1, F’2 hoac

ca hai vung phu nay thudc cing mot HA cim.

18. Polypeptit duwgc ma hoa béi axit nucleic theo diém 16.

19. Hat twong tu virut (VLP) chita polypeptit theo diém 18.

20. Phuong phép tao ra hat twong tu virut ciim thé kham (VLP) & thuc vét bao gdm buéic:
a) dua axit nucleic theo diém 18 vao cdy, hodc bd phan cia cdy, va

b) U cay, hodc by phén ctia cdy trong cac di€u ki¢n cho phép bi€u hién axit nucleic

nay, bﬁng cach d6 tao ra cac VLP.
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Hoan d6i ving phu lién két thu thé trén HA gdc. Trinh ty ciia protein hoan chinh

 thibtké s6

H1/Brisbane

~ . =
i‘gé‘c:“ E2+F'2-Ket thiic

H5/Indo

H5/Indo
DQICIGYHANNS GHFADYEELREQLSSVSSFERFEIF IMKSELEYGNCNTKCQTPMGAINSSM
TEQVDTIMEKNV | PKESSWPNHTVTGVSASCSHNGES PFHNIHPLTIGECPKYVKSNRLVLATGL
TVTHAQDILEKT SFYRNLLWLTGKNGLYPNLSKSYA RNSPQRESRRKKRGLFGAIAGFIEGG
HNGKLCDLDGV NNKEKEVLVLWGVHHPPNIGDQKA WQGMVDGWYGYHHSNEQGSGYAAD
690 KPLILRDCSVAG LYHTENAYVSVVSSHYSRKFTPEIA KESTQKAIDGVTNKVNSIIDKMNTQFE
va WLLGNPMCDEF KRPKVRDQEGRINYYWTLLEPGDTI AVGREFNNLERRIENLNKKMEDGFLDV
734 INVPEWSYIVEK IFEANGNLIAPRYAFALSRGFGSG WTYNAELLVLMENERTLDFHDSNVKN
ANPTNDLCYP LYDKVRLQLRDNAKELGNGCFEFYHK
CDNECMESIRNGTYNYPQYSEEARLK
REEISGVKLESIGTYQILSIYSTVASSLA
LAIMMAGLSLWMCSNGSLQCRICI
H1/NC H5/Indo H1/NC
DTICIGYHANNS GSFNDYEELKHLLSRINHFEKIQIIP IITSNAPMDECDAKCQTPQGAINSSLP
TDTVDTVLEKNV | KSSWSDHEASSGVSSACPYLGSPS FQNVHPVTIGECPKYVRSAKLRMVTGL
TVTHSVNLLEDS FFRNVVWLIKKNSTYPTIKKSYNNT RNIPSIQSRGLFGAIAGFIEGGWTGMV
HNGKLCLLKGIA NQEDLLVLWGIHHPNDAAEQTRLY DGWYGYHHQNEQGSGYAADQKSTQ
PLQLGNCSVAG QNPTTYISIGTSTLNQRLVPKIATRS NAINGITNKVNSVIEKMNTQFTAVGKEF
696 WILGNPECELLI KVNGQSGRMEFFWTILKPNDAINFE NKLERRMENLNKKVDDGFLDIWTYNA
SKESWSYIVETP | SNGNFIAPEYAYKIVKKGDSA ELLVLLENERTLDFHDSNVKNLYEKVK
NPENGTCYP SQLKNNAKEIGNGCFEFYHKCNNECM

ESVKNGTYDYPKYSEESKLNREKIDGV
KLESMGVYQILAIYSTVASSLVLLVSLG

GDTIIFEANGNLIAPRYAFAL
SRGFGSGIINSNAPMDK

AISFWMCSNGSLQCRICI
Hoén di vung phu lién két thu th8 va esteraza trén HA géc.
Trinh ty cla protein hoan chinh
Dau tin cing N Diu E1-RB-E2 Piu tin cing C gbe:
goc: F'1 F2-Keét thiic
H5/Indo H1/Brisbane ‘H5/Indo
DQICIGYHANNS LLKGIAPLQLGNCSVAGWIL CNTKCQTPMGAINSSMPFHNIHPLTIGECPKYVKSN
TEQVDTIMEKNV GNPECELLISKESWSYIVEK RLVLATGLRNSPQRESRRKKRGLFGAIAGFIEGGW
TVTHAQDILEKT PNPENGTCYPGHFADYEEL QGMVDGWYGYHHSNEQGSGYAADKESTQKAIDG
HNGKLC REQLSSVSSFERFEIFPKES VTNKVNSIIDKMNTQFEAVGREFNNLERRIENLNKK
SWPNHTVTGVSASCSHNG MEDGFLDVWTYNAELLVLMENERTLDFHDSNVKNL
691 ESSFYRNLLWLTGKNGLYP YDKVRLQLRDNAKELGNGCFEFYHKCDNECMESIR
NLSKSYANNKEKEVLVLWG NGTYNYPQYSEEARLKREEISGVKLESIGTYQILSIY
VHHPPNIGDQKALYHTENA STVASSLALAIMMAGLSLWMCSNGSLQCRICI
YVSVVSSHYSRKFTPEIAKR
PKVRDQEGRINYYWTLLEP
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Fig. 3

Sy dich md axit amin cua trinh ty ma héa trong casset biéu hién san pham thiét k& 690 va 734 (SEQ ID NO:
80):

MEKIVLLLAIVSLVKSDQICIGYHANNSTEQVDTIMEKNVTVTHAQDILEKTHNGKLCDLDGVKPLILR
DCSVAGWLLGNPMCDEFINVPEWSYIVEKANPTNDLCYPGHFADYEELREQLSSVSSFERFEIFPK
ESSWPNHTVTGVSASCSHNGESSFYRNLLWLTGKNGLYPNLSKSYANNKEKEVLVLWGVHHPPNI
GDQKALYHTENAYVSVVSSHYSRKFTPEIAKRPKVRDQEGRINYYWTLLEPGDTIIFEANGNLIAPRY
AFALSRGFGSGIMKSELEYGNCNTKCQTPMGAINSSMPFHNIHPLTIGECPKYVKSNRLVLATGLRN
SPQRESRRKKRGLFGAIAGFIEGGWQGMVDGWYGYHHSNEQGSGYAADKESTQKAIDGVTNKVN
SIIDKMNTQFEAVGREFNNLERRIENLNKKMEDGFLDVWTYNAELLVLMENERTLDFHDSNVKNLYD
KVRLQLRDNAKELGNGCFEFYHKCDNECMESIRNGTYNYPQYSEEARLKREEISGVKLESIGTYQIL
SIYSTVASSLALAIMMAGLSLWMCSNGSLQCRICI

Fig. 4

Su dich m axit amin cla trinh ty mi héa trong casset biéu hién san phim thiét k& 691 (SEQ ID No: 81):

MEKIVLLLAIVSLVKSDQICIGYHANNSTEQVDTIMEKNVTVTHAQDILEKTHNGKLCLLKGIAPLQL
GNCSVAGWILGNPECELLISKESWSYIVEKPNPENGTCYPGHFADYEELREQLSSVSSFERFEIF
PKESSWPNHTVTGVSASCSHNGESSFYRNLLWLTGKNGLYPNLSKSYANNKEKEVLVLWGVHH
PPNIGDQKALYHTENAYVSVVSSHYSRKFTPEIAKRPKVRDQEGRINYYWTLLEPGDTIIFEANGN
LIAPRYAFALSRGFGSGIINSNAPMDKCNTKCQTPMGAINSSMPFHNIHPLTIGECPKYVKSNRLV
LATGLRNSPQRESRRKKRGLFGAIAGFIEGGWQGMVDGWYGYHHSNEQGSGYAADKESTQKAI
DGVTNKVNSIIDKMNTQFEAVGREFNNLERRIENLNKKMEDGFLDVWTYNAELLVLMENERTLDF
HDSNVKNLYDKVRLQLRDNAKELGNGCFEFYHKCDNECMESIRNGTYNYPQYSEEARLKREEIS
GVKLESIGTYQILSIYSTVASSLALAIMMAGLSLWMCSNGSLQCRICI

Fig. 5

Su dich m axit amin cla trinh tw md héa trong casset biéu hién san phim thiét k& 696 (SEQ ID NO: 82):

MAKNVAIFGLLFSLLVLVPSQIFADTICIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDSHNGKLCLLKGIA
PLQLGNCSVAGWILGNPECELLISKESWSYIVETPNPENGTCYPGSFNDYEELKHLLSRINHFEKIQIIPK
SSWSDHEASSGVSSACPYLGSPSFFRNVVWLIKKNSTYPTIKKSYNNTNQEDLLVLWGIHHPNDAAEQT
RLYQNPTTYISIGTSTLNQRLVPKIATRSKVYNGQSGRMEFFWTILKPNDAINFESNGNFIAPEYAYKIVKK
GDSAIITSNAPMDECDAKCQTPQGAINSSLPFQNVHPVTIGECPKYVRSAKLRMVTGLRNIPSIQSRGLF
GAIAGFIEGGWTGMVDGWYGYHHQNEQGSGYAADQKSTQNAINGITNKVNSVIEKMNTQFTAVGKEF
NKLERRMENLNKKVDDGFLDIWTYNAELLVLLENERTLDFHDSNVKNLYEKVKSQLKNNAKEIGNGCFE
FYHKCNNECMESVKNGTYDYPKYSEESKLNREKIDGVKLESMGVYQILAIYSTVASSLVLLVSLGAISFW
MCSNGSLQCRICI
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Fig. 6
691 690
WIV 774 E-RB-E H1 HIRB
H1/Bri (H1/Bri) H5 stem H5 stem
Mw ‘ -~
(kDa)
225 —
150 —
100 —
75 —
50 —
35 —
25 —
15 —
Khang H1-Brisbane
Fig. 7
696
Rec H5/ 660 H5 RB
Mw Indo (H5/Indo) H1 stem
r_H p A A

Khing H5-Indonesia
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Fig. 8
E1-RB-E2
A
r R
SP RB 5 TMD/CT
Sén phém thiét ké s6 ) i — ; —
cPV ) — . ' o
732 35S pro T H1 Brisbane I ur | NOS ter
733 35S pro [C':['}"" H1 Brisbane C‘;"T‘VJ NOS ter
734 35S pro criny I H5 Indo H1 Bri H5 Indo ][ ey ] NOS ter
Fig. 9

: 734

H1/Bri 732 733 RBH1

WiV (H1/Bri) (H1/Bri (PDI SP) HS gbe

f_A N A A gbe

N7 N/ \

Khéng H1-Brisbane
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. E1-RB-E2
Fig. 10 - A N
SP RB 5 TMD/CT
Sén phim thiét ké s Mo 1
736 358 pro YO ﬂ | H3Brisbane ICPW] NOS ter|
737 35S pro >[°ﬁ'$" | W3 Brisbane NOS ter
739 [ 35spro YW w | B Florida [ 7 Nos ter]
745 ‘ 35S pro >I PDI l B FIorIida | NOS ter
Fig. 11
San phdm thiét ké s6
c—— B/Florida X H5/Indo ———
745 ...LNDDGLDN | Y|QILSIYSTVA
e—— H3/Brisbane °¢ H5/Indo ——
737 ...KGVELKS | IGTY |[QILSIYSTVA
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Fig. 12

Su dich ma axit amin cia trinh ty ma héa trong casset biéu hién san phdm thiét k& 737 (SEQ ID NO: 83):

MAKNVAIFGLLFSLLVLVPSQIFAQKLPGNDNSTATLCLGHHAVPNGTIVKTITNDQIEVTNATELVQSS
STGEICDSPHQILDGENCTLIDALLGDPQCDGFQNKKWDLFVERSKAYSNCYPYDVPDYASLRSLVA

SSGTLEFNNESFNWTGVTQNGTSSACIRRSNNSFFSRLNWLTHLKFKYPALNVTMPNNEKFDKLYIW
GVHHPGTDNDQIFLYAQASGRITVSTKRSQQTVIPNIGSRPRVRNIPSRISIYWTIVKPGDILLINSTGNL
IAPRGYFKIRSGKSSIMRSDAPIGKCNSECITPNGSIPNDKPFQNVNRITYGACPRYVKQNTLKLATGM
RNVPEKQTRGIFGAIAGFIENGWEGMVDGWYGFRHQNSEGIGQAADLKSTQAAIDQINGKLNRLIGK

TNEKFHQIEKEFSEVEGRIQDLEKYVEDTKIDLWSYNAELLVALENQHTIDLTDSEMNKLFEKTKKQLR
ENAEDMGNGCFKIYHKCDNACIGSIRNGTYDHDVYRDEALNNRFQIKGVELKSIGTYQILSIYSTVASS
LALAIMMAGLSLWMCSNGSLQCRICI

Fig. 13

Su dich ma axit amin cla trinh tw ma héa trong casset biéu hién san phdm thiét ké 745 (SEQ ID NO: 84):

MAKNVAIFGLLFSLLVLVPSQIFADRICTGITSSNSPHVVKTATQGEVNVTGVIPLTTTPTKSYFANLKGTR
TRGKLCPDCLNCTDLDVALGRPMCVGTTPSAKASILHEVKPVTSGCFPIMHDRTKIRQLPNLLRGYENI
‘RLSTQNVIDAEKAPGGPYRLGTSGSCPNATSKSGFFATMAWAVPKDNNKNATNPLTVEVPYICTEGED
QITVWGFHSDNKTQMKNLYGDSNPQKFTSSANGVTTHYVSQIGSFPDQTEDGGLPQSGRIVVDYMMQ
KPGKTGTIVYQRGVLLPQKVWCASGRSKVIKGSLPLIGEADCLHEKYGGLNKSKPYYTGEHAKAIGNCP
IWVKTPLKLANGTKYRPPAKLLKERGFFGAIAGFLEGGWEGMIAGWHGYTSHGAHGVAVAADLKSTQE
AINKITKNLNSLSELEVKNLQRLSGAMDELHNEILELDEKVDDLRADTISSQIELAVLLSNEGIINSEDEHLL
ALERKLKKMLGPSAVEIGNGCFETKHKCNQTCLDRIAAGTFNAGEFSLPTFDSLNITAASLNDDGLDNY
QILSIYSTVASSLALAIMMAGLSLWMCSNGSLQCRICI
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Fig. 14 745
g B/Flo 739 B Ecto
WIV (B/Flo) H5 TMD/CT

Khing B-Florida

Fig. 15
737
Rec 736 H3 Ecto
H3/Bri (H3/Bri) H5 TMD/CT
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Fig. 16
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Fig. 17

SEQ. ID. NO. 52
B-Plasto-SP géc-H5 A/Indonesia/5/05 (HindIII-Sp gbc-H5 A/Indo/5/05-Sacl)

AAGCTTATGGAGAAAATAGTGCTTCTTCTTGCAATAGTCAGTCTTGTTAAAAGTGATCAGATT
TGCATTGGTTACCATGCAAACAATTCAACAGAGCAGGTTGACACAATCATGGAAAAGAACGT
TACTGTTACACATGCCCAAGACATACTGGAAAAGACACACAACGGGAAGCTCTGCGATCTAG
ATGGAGTGAAGCCTCTAATTTTAAGAGATTGTAGTGTAGCTGGATGGCTCCTCGGGAACCCA
ATGTGTGACGAATTCATCAATGTACCGGAATGGTCTTACATAGTGGAGAAGGCCAATCCAAC
CAATGACCTCTGTTACCCAGGGAGTTTCAACGACTATGAAGAACTGAAACACCTATTGAGCA
GAATAAACCATTTTGAGAAAATTCAAATCATCCCCAAAAGTTCTTGGTCCGATCATGAAGCCT
CATCAGGAGTTAGCTCAGCATGTCCATACCTGGGAAGTCCCTCCTTTTTTAGAAATGTGGTA
TGGCTTATCAAAAAGAACAGTACATACCCAACAATAAAGAAAAGCTACAATAATACCAACCAA
GAGGATCTTTTGGTACTGTGGGGAATTCACCATCCTAATGATGCGGCAGAGCAGACAAGGC
TATATCAAAACCCAACCACCTATATTTCCATTGGGACATCAACACTAAACCAGAGATTGGTAC
CAAAAATAGCTACTAGATCCAAAGTAAACGGGCAAAGTGGAAGGATGGAGTTCTTCTGGACA
ATTTTAAAACCTAATGATGCAATCAACTTCGAGAGTAATGGAAATTTCATTGCTCCAGAATAT
GCATACAAAATTGTCAAGAAAGGGGACTCAGCAATTATGAAAAGTGAATTGGAATATGGTAA
CTGCAACACCAAGTGTCAAACTCCAATGGGGGCGATAAACTCTAGTATGCCATTCCACAACA
TACACCCTCTCACCATCGGGGAATGCCCCAAATATGTGAAATCAAACAGATTAGTCCTTGCA
ACAGGGCTCAGAAATAGCCCTCAAAGAGAGAGCAGAAGAAAAAAGAGAGGACTATTTGGAG
CTATAGCAGGTTTTATAGAGGGAGGATGGCAGGGAATGGTAGATGGTTGGTATGGGTACCA
CCATAGCAATGAGCAGGGGAGTGGGTACGCTGCAGACAAAGAATCCACTCAAAAGGCAATA
GATGGAGTCACCAATAAGGTCAACTCAATCATTGACAAAATGAACACTCAGTTTGAGGCCGT
TGGAAGGGAATTTAATAACTTAGAAAGGAGAATAGAGAATTTAAACAAGAAGATGGAAGACG
GGTTTCTAGATGTCTGGACTTATAATGCCGAACTTCTGGTTCTCATGGAAAATGAGAGAACTC
TAGACTTTCATGACTCAAATGTTAAGAACCTCTACGACAAGGTCCGACTACAGCTTAGGGAT
AATGCAAAGGAGCTGGGTAACGGTTGTTTCGAGTTCTATCACAAATGTGATAATGAATGTATG
GAAAGTATAAGAAACGGAACGTACAACTATCCGCAGTATTCAGAAGAAGCAAGATTAAAAAG
AGAGGAAATAAGTGGGGTAAAATTGGAATCAATAGGAACTTACCAAATACTGTCAATTTATTC
AACAGTGGCGAGTTCCCTAGCACTGGCAATCATGATGGCTGGTCTATCTTTATGGATGTGCT
CCAATGGATCGTTACAATGCAGAATTTGCATTTAAGAGCTC

-97-



23591

16/49
Fig. 18

SEQ. ID. NO. 53

Casset biéu hién 660 tir HindIII (trong nhleu vi tri tdch dong, nguoc chiéu véi trinh ty khéi dau
Plastoxyanin) dén EcoRI (ngay cing chiu véi nhan 6 két thuc Plastoxyanin). H5 tir trinh ty ma hoa
A/Indonesia/5/2055 duge gach dudi.

AAGCTTGCTAGCGGCCTCAATGGCCCTGCAGGTCGACTCTAGAGGTACCCCGGGCTGGTATATTTATA
TGTTGTCAAATAACTCAAAAACCATAAAAGTTTAAGTTAGCAAGTGTGTACATTTTTACTTGAACAAAAAT
ATTCACCTACTACTGTTATAAATCATTATTAAACATTAGAGTAAAGAAATATGGATGATAAGAACAAGAGT
AGTGATATTTTGACAACAATTTTGTTGCAACATTTGAGAAAATTTTGTTGTTCTCTCTTTTCATTGGTCAA
AAACAATAGAGAGAGAAAAAGGAAGAGGGAGAATAAAAACATAATGTGAGTATGAGAGAGAAAGTTGTA
CAAAAGTTGTACCAAAATAGTTGTACAAATATCATTGAGGAATTTGACAAAAGCTACACAAATAAGGGTT
AATTGCTGTAAATAAATAAGGATGACGCATTAGAGAGATGTACCATTAGAGAATTTTTGGCAAGTCATTA
AAAAGAAAGAATAAATTATTTTTAAAATTAAAAGTTGAGTCATTTGATTAAACATGTGATTATTTAATGAAT
TGATGAAAGAGTTGGATTAAAGTTGTATTAGTAATTAGAATTTGGTGTCAAATTTAATTTGACATTTGATC
TTTTCCTATATATTGCCCCATAGAGTCAGTTAACTCATTTTTATATTTCATAGATCAAATAAGAGAAATAA
CGGTATATTAATCCCTCCAAAAAAAAAAAACGGTATATTTACTAAAAAATCTAAGCCACGTAGGAGGATA
ACAGGATCCCCGTAGGAGGATAACATCCAATCCAACCAATCACAACAATCCTGATGAGATAACCCACTT
TAAGCCCACGCATCTGTGGCACATCTACATTATCTAAATCACACATTCTTCCACACATCTGAGCCACACA
AAAACCAATCCACATCTTTATCACCCATTCTATAAAAAATCACACTTTGTGAGTCTACACTTTGATTCCCT
TCAAACACATACAAAGAGAAGAGACTAATTAATTAATTAATCATCTTGAGAGAAAATGGAGAAAATAGTG
CTTCTTCTTGCAATAGTCAGTCTTGTTAAAAGTGATCAGATTTGCATTGGTTACCATGCAAACAATTCAA
CAGAGCAGGTTGACACAATCATGGAAAAGAACGTTACTGTTACACATGCCCAAGACATACTGGAAAAGA
CACACAACGGGAAGCTCTGCGATCTAGATGGAGTGAAGCCTCTAATTTTAAGAGATTGTAGTGTAGCTG
GATGGCTCCTCGGGAACCCAATGTGTGACGAATTCATCAATGTACCGGAATGGTCTTACATAGTGGAG
AAGGCCAATCCAACCAATGACCTCTGTTACCCAGGGAGTTTCAACGACTATGAAGAACTGAAACACCTA
TTGAGCAGAATAAACCATTTTGAGAAAATTCAAATCATCCCCAAAAGTTCTTGGTCCGATCATGAAGCCT
CATCAGGAGTTAGCTCAGCATGTCCATACCTGGGAAGTCCCTCCTTTTTITAGAAATGTGGTATGGCTTA
TCAAAAAGAACAGTACATACCCAACAATAAAGAAAAGCTACAATAATACCAACCAAGAGGATCTTTITGGT
ACTGTGGGGAATTCACCATCCTAATGATGCGGCAGAGCAGACAAGGCTATATCAAAACCCAACCACCT
ATATTTCCATTGGGACATCAACACTAAACCAGAGATTGGTACCAAAAATAGCTACTAGATCCAAAGTAAA
CGGGCAAAGTGGAAGGATGGAGTTCTTCTGGACAATTTTAAAACCTAATGATGCAATCAACTTCGAGAG
TAATGGAAATTTCATTGCTCCAGAATATGCATACAAAATTGTCAAGAAAGGGGACTCAGCAATTATGAAA
AGTGAATTGGAATATGGTAACTGCAACACCAAGTGTCAAACTCCAATGGGGGCGATAAACTCTAGTATG
CCATTCCACAACATACACCCTCTCACCATCGGGGAATGCCCCAAATATGTGAAATCAAACAGATTAGTC
CTTGCAACAGGGCTCAGAAATAGCCCTCAAAGAGAGAGCAGAAGAAAAAAGAGAGGACTATTTGGAGC
TATAGCAGGTTTTATAGAGGGAGGATGGCAGGGAATGGTAGATGGTTGGTATGGGTACCACCATAGCA
ATGAGCAGGGGAGTGGGTACGCTGCAGACAAAGAATCCACTCAAAAGGCAATAGATGGAGTCACCAAT
AAGGTCAACTCAATCATTGACAAAATGAACACTCAGTTTGAGGCCGTTGGAAGGGAATTTAATAACTTA
GAAAGGAGAATAGAGAATTTAAACAAGAAGATGGAAGACGGGTTTCTAGATGTCTGGACTTATAATGCC
GAACTTCTGGTTCTCATGGAAAATGAGAGAACTCTAGACTTTCATGACTCAAATGTTAAGAACCTCTACG
ACAAGGTCCGACTACAGCTTAGGGATAATGCAAAGGAGCTGGGTAACGGTTGTTTCGAGTTCTATCACA
AATGTGATAATGAATGTATGGAAAGTATAAGAAACGGAACGTACAACTATCCGCAGTATTCAGAAGAAG
CAAGATTAAAAAGAGAGGAAATAAGTGGGGTAAAATTGGAATCAATAGGAACTTACCAAATACTGTCAAT
TTATTCAACAGTGGCGAGTTCCCTAGCACTGGCAATCATGATGGCTGGTCTATCTTTATGGATGTGCTC
CAATGGATCGTTACAATGCAGAATTTGCATTTAAGAGCTCTAAGTTAAAATGCTTCTTCGTCTCCTATTTA
TAATATGGTTTGTTATTGTTAATTTTGTTCTTGTAGAAGAGCTTAATTAATCGTTGTTGTTATGAAATACTA
TTTGTATGAGATGAACTGGTGTAATGTAATTCATTTACATAAGTGGAGTCAGAATCAGAATGTTTCCTCC
ATAACTAACTAGACATGAAGACCTGCCGCGTACAATTGTCTTATATTTGAACAACTAAAATTGAACATCT
TTTGCCACAACTTTATAAGTGGTTAATATAGCTCAAATATATGGTCAAGTTCAATAGATTAATAATGGAAA
TATCAGTTATCGAAATTCATTAACAATCAACTTAACGTTATTAACTACTAATTTTATATCATCCCCTTTGAT
AAATGATAGTACACCAATTAGGAAGGAGCATGCTCGAGGCCTGGCTGGCCGAATTC
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Fig. 19

SEQ. ID. NO. 54

Trinh ty mi héa HI/NC (HIN1) thiéu TmD va Ctail (Ngén hang gen s gia nhap AY289929)

ATGAAAGCAAAACTACTGGTCCTGTTATGTACATTTACAGCTACATATGCAGACACAATATGTAT
AGGCTACCATGCCAACAACTCAACCGACACTGTTGACACAGTACTTGAGAAGAATGTGACAGT
GACACACTCTGTCAACCTACTTGAGGACAGTCACAATGGAAAACTATGTCTACTAAAAGGAATA
GCCCCACTACAATTGGGTAATTGCAGCGTTGCCGGATGGATCTTAGGAAACCCAGAATGCGAA
TTACTGATTTCCAAGGAATCATGGTCCTACATTGTAGAAACACCAAATCCTGAGAATGGAACAT
GTTACCCAGGGTATTTCGCCGACTATGAGGAACTGAGGGAGCAATTGAGTTCAGTATCTTCAT
TTGAGAGATTCGAAATATTCCCCAAAGAAAGCTCATGGCCCAACCACACCGTAACCGGAGTAT
CAGCATCATGCTCCCATAATGGGAAAAGCAGTTTTTACAGAAATTTGCTATGGCTGACGGGGA
AGAATGGTTTGTACCCAAACCTGAGCAAGTCCTATGTAAACAACAAAGAGAAAGAAGTCCTTGT
ACTATGGGGTGTTCATCACCCGCCTAACATAGGGAACCAAAGGGCCCTCTATCATACAGAAAA
TGCTTATGTCTCTGTAGTGTCTTCACATTATAGCAGAAGATTCACCCCAGAAATAGCCAAAAGA
CCCAAAGTAAGAGATCAGGAAGGAAGAATCAACTACTACTGGACTCTGCTGGAACCTGGGGAT
ACAATAATATTTGAGGCAAATGGAAATCTAATAGCGCCATGGTATGCTTTTGCACTGAGTAGAG
GCTTTGGATCAGGAATCATCACCTCAAATGCACCAATGGATGAATGTGATGCGAAGTGTCAAA
CACCTCAGGGAGCTATAAACAGCAGTCTTCCTTTCCAGAATGTACACCCAGTCACAATAGGAG
AGTGTCCAAAGTATGTCAGGAGTGCAAAATTAAGGATGGTTACAGGACTAAGGAACATCCCAT
CCATTCAATCCAGAGGTTTGTTTGGAGCCATTGCCGGTTTCATTGAAGGGGGGTGGACTGGAA
TGGTAGATGGGTGGTATGGTTATCATCATCAGAATGAGCAAGGATCTGGCTATGCTGCAGATC
AAAAAAGTACACAAAATGCCATTAACGGGATTACAAACAAGGTGAATTCTGTAATTGAGAAAAT
GAACACTCAATTCACAGCTGTGGGCAAAGAATTCAACAAATTGGAAAGAAGGATGGAAAACTTA
AATAAAAAAGTTGATGATGGGTTTCTAGACATTTGGACATATAATGCAGAATTGTTGGTTCTACT
GGAAAATGAAAGGACTTTGGATTTCCATGACTCCAATGTGAAGAATCTGTATGAGAAAGTAAAA
AGCCAATTAAAGAATAATGCCAAAGAAATAGGAAACGGGTGTTTTGAATTCTATCACAAGTGTA
ACAATGAATGCATGGAGAGTGTGAAAAATGGAACTTATGACTATCCAAAATATTCCGAAGAATC
AAAGTTAAACAGGGAGAAAATTGATGGAGTGAAATTGGAATCAATGGGAGTCTATCAGATTCTG
GCGATCTACTCAACTGTCGCCAGTTCCCTGGTTCTTTTGGTCTCCCTGGGGGCAATCAGCTTC
TGGATGTGTTCCAATGGGTCTTTGCAGTGTAGAATATGCATCTGAGACCAGAATTTCA
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SEQ. ID. NO. 55
BglII-H1 A/NC/20/99-Sacl/Stul dwoc tdng hop.

AGATCTTCGCTGACACAATATGTATAGGCTACCATGCCAACAACTCAACCGACACTGTTGACAC
AGTACTTGAGAAGAATGTGACAGTGACACACTCTGTCAACCTACTTGAGGACAGTCACAATGGA
AAACTATGTCTACTAAAAGGAATAGCCCCACTACAATTGGGTAATTGCAGCGTTGCCGGATGGA
TCTTAGGAAACCCAGAATGCGAATTACTGATTTCCAAGGAATCATGGTCCTACATTGTAGAAACA
CCAAATCCTGAGAATGGAACATGTTACCCAGGGTATTTCGCCGACTATGAGGAACTGAGGGAGC
AATTGAGTTCAGTATCTTCATTTGAGAGATTCGAAATATTCCCCAAAGAAAGCTCATGGCCCAAC
CACACCGTAACCGGAGTATCAGCATCATGCTCCCATAATGGGAAAAGCAGTTTTTACAGAAATTT
GCTATGGCTGACGGGGAAGAATGGTTTGTACCCAAACCTGAGCAAGTCCTATGTAAACAACAAA
GAGAAAGAAGTCCTTGTACTATGGGGTGTTCATCACCCGCCTAACATAGGGAACCAAAGGGCAC
TCTATCATACAGAAAATGCTTATGTCTCTGTAGTGTCTTCACATTATAGCAGAAGATTCACCCCA
GAAATAGCCAAAAGACCCAAAGTAAGAGATCAGGAAGGAAGAATCAACTACTACTGGACTCTGC
TGGAACCTGGGGATACAATAATATTTGAGGCAAATGGAAATCTAATAGCGCCATGGTATGCTTTT
GCACTGAGTAGAGGCTTTGGATCAGGAATCATCACCTCAAATGCACCAATGGATGAATGTGATG
CGAAGTGTCAAACACCTCAGGGAGCTATAAACAGCAGTCTTCCTTTCCAGAATGTACACCCAGT
CACAATAGGAGAGTGTCCAAAGTATGTCAGGAGTGCAAAATTAAGGATGGTTACAGGACTAAGG
AACATCCCATCCATTCAATCCAGAGGTTTGTTTGGAGCCATTGCCGGTTTCATTGAAGGGGGGT
GGACTGGAATGGTAGATGGGTGGTATGGTTATCATCATCAGAATGAGCAAGGATCTGGCTATGC
TGCAGATCAAAAAAGTACACAAAATGCCATTAACGGGATTACAAACAAGGTCAATTCTGTAATTG
AGAAAATGAACACTCAATTCACAGCTGTGGGCAAAGAGTTCAACAAATTGGAAAGAAGGATGGA
AAACTTAAATAAAAAAGTTGATGATGGGTTTCTAGACATTTGGACATATAATGCAGAATTGTTGGT
TCTACTGGAAAATGAAAGGACTTTGGATTTCCATGACTCCAATGTGAAGAATCTGTATGAGAAAG
TAAAAAGCCAATTAAAGAATAATGCCAAAGAAATAGGAAACGGGTGTTTTGAGTTCTATCACAAG
TGTAACAATGAATGCATGGAGAGTGTGAAAAATGGTACCTATGACTATCCAAAATATTCCGAAGA
ATCAAAGTTAAACAGGGAGAAAATTGATGGAGTGAAATTGGAATCAATGGGAGTATACTAAGAG
CTCAGGCCT
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SEQ. ID. NO. 53
Kpnl-H1 A/NC/20/99 TmD+Ctail-Sacl/Stul dugc téng hop.

GGTACCTATGACTATCCAAAATATTCCGAAGAATCAAAGTTAAACAGGGAGAAAATTGATGGAGTG
AAATTGGAATCAATGGGAGTATACCAGATTCTGGCGATCTACTCAACTGTCGCCAGTTCCCTGGT
TCTTTTGGTCTCCCTGGGGGCAATCAGCTTCTGGATGTGTTCCAATGGGTCTTTGCAGTGTAGAA
TATGCATCTAAGAGCTCAGGCCT

Fig. 22

SEQ. ID. NO. 57

Peptit bao hiéu ciia gen protein dusulfua isomeraza (PDI) & 6 linh ling (c4c nucleotit 21-103; S5 gia nhap
711499).

CCAAATCCTTAACATTCTTTCAACACCAACAATGGCGAAAAACGTTGCGATTTTCGGTTTATTGTTT
TCTCTTCTTCTGTTGGTTCCTTCTCAGATCTTCGCTGAGGAATCATCAACTGACGCTAAGGAATTT
GTTCTTACATTGGATAACACTAATTTCCATGACACTGTTAAGAAGCACGATTTCATCGTCGTTGAAT
TCTACGCACCTTGGTGTGGACACTGTAAGAAGCTAGCCCCAGAGTATGAGAAGGCTGCTTCTATC
TTGAGCACTCACGAGCCACCAGTTGTTTTGGCTAAAGTTGATGCCAATGAGGAGCACAACAAAGA
CCTCGCATCGGAAAATGATGTTAAGGGATTCCCAACCATTAAGATTTTTAGGAATGGTGGAAAGAA
CATTCAAGAATACAAAGGTCCCCGTGAAGCTGAAGGTATTGTTGAGTATTTGAAAAAACAAAGTGG
CCCTGCATCCACAGAAATTAAATCTGCTGATGATGCGACCGCTTTTGTTGGTGACAACAAAGTTGT
TATTGTCGGAGTTTTCCCTAAATTTTCTGGTGAGGAGTACGATAACTTCATTGCATTAGCAGAGAA
GTTGCGTTCTGACTATGACTTTGCTCACACTTTGAATGCCAAACACCTTCCAAAGGGAGACTCATC
AGTGTCTGGGCCTGTGGTTAGGTTATTTAAGCCATTTGACGAGCTCTTTGTTGACTCAAAGGATTT
CAATGTAGAAGCTCTAGAGAAATTCATTGAAGAATCCAGTACCCCAATTGTGACTGTCTTCAACAA
TGAGCCTAGCAATCACCCTTTTGTTGTCAAATTCTTTAACTCTCCCAACGCAAAGGCTATGTTGTT
CATCAACTTTACTACCGAAGGTGCTGAATCTTTCAAAACAAAATACCATGAAGTGGCTGAGCAATA
CAAACAACAGGGAGTTAGCTTTCTTGTTGGAGATGTTGAGTCTAGTCAAGGTGCCTTCCAGTATTT
TGGACTGAAGGAAGAACAAGTACCTCTAATTATTATTCAGCATAATGATGGCAAGAAGTTTTTCAA
ACCCAATTTGGAACTTGATCAACTCCCAACTTGGTTGAAGGCATACAAGGATGGCAAGGTTGAAC
CATTTGTCAAGTCTGAACCTATTCCTGAAACTAACAACGAGCCTGTTAAAGTGGTGGTTGGGCAAA
CTCTTGAGGACGTTGTTTTCAAGTCTGGGAAGAATGTTTTGATAGAGTTTTATGCTCCTTGGTGTG
GTCACTGCAAGCAGTTGGCTCCAATCTTGGATGAAGTTGCTGTCTCATTCCAAAGCGATGCTGAT
GTTGTTATTGCAAAACTGGATGCAACTGCCAACGATATCCCAACCGACACCTTTGATGTCCAAGG
CTATCCAACCTTGTACTTCAGGTCAGCAAGTGGAAAACTATCACAATACGACGGTGGTAGGACAA
AGGAAGACATCATAGAATTCATTGAAAAGAACAAGGATAAAACTGGTGCTGCTCATCAAGAAGTAG
AACAACCAAAAGCTGCTGCTCAGCCAGAAGCAGAACAACCAAAAGATGAGCTTTGAAAAGTTCCG
CTTGGAGGATATCGGCACACAGTCATCTGCGGGCTTTACAACTCTTTTGTATCTCAGAATCAGAA
GTTAGGAAATCTTAGTGCCAATCTATCTATTTTTGCGTTTCATTTTATCTTTTTGGTTTACTCTAATG
TATTACTGAATAATGTGAGTTTTGGCGGAGTTTAGTACTGGAACTTTTGTTTCTGTAAAAAAAAAAA
AA
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SEQ. ID. NO. 58

PromPlasto-PDI SP-Bglll

CTGGTATATTTATATGTTGTCAAATAACTCAAAAACCATAAAAGTTTAAGTTAGCAAGTGTGTACATT
TTTACTTGAACAAAAATATTCACCTACTACTGTTATAAATCATTATTAAACATTAGAGTAAAGAAATA
TGGATGATAAGAACAAGAGTAGTGATATTTTGACAACAATTTTGTTGCAACATTTGAGAAAATTTTG
TTGTTCTCTCTTTTCATTGGTCAAAAACAATAGAGAGAGAAAAAGGAAGAGGGAGAATAAAAACATA
ATGTGAGTATGAGAGAGAAAGTTGTACAAAAGTTGTACCAAAATAGTTGTACAAATATCATTGAGGA
ATTTGACAAAAGCTACACAAATAAGGGTTAATTGCTGTAAATAAATAAGGATGACGCATTAGAGAGA
TGTACCATTAGAGAATTTTTGGCAAGTCATTAAAAAGAAAGAATAAATTATTTTTAAAATTAAAAGTT
GAGTCATTTGATTAAACATGTGATTATTTAATGAATTGATGAAAGAGTTGGATTAAAGTTGTATTAGT
AATTAGAATTTGGTGTCAAATTTAATTTGACATTTGATCTTTTCCTATATATTGCCCCATAGAGTCAG
TTAACTCATTTTTATATTTCATAGATCAAATAAGAGAAATAACGGTATATTAATCCCTCCAAAAAAAA
AAAACGGTATATTTACTAAAAAATCTAAGCCACGTAGGAGGATAACAGGATCCCCGTAGGAGGATA
ACATCCAATCCAACCAATCACAACAATCCTGATGAGATAACCCACTTTAAGCCCACGCATCTGTGG
CACATCTACATTATCTAAATCACACATTCTTCCACACATCTGAGCCACACAAAAACCAATCCACATC
TTTATCACCCATTCTATAAAAAATCACACTTTGTGAGTCTACACTTTGATTCCCTTCAAACACATACA
AAGAGAAGAGACTAATTAATTAATTAATCATCTTGAGAGAAAATGGCGAAAAACGTTGCGATTTTCG
GCTTATTGTTTTCTCTTCTTGTGTTGGTTCCTTCTCAGATCT

Fig. 23B

SEQ. ID. NO. 85

Trinh tu plasmit Sacl-Plasto 3'UTR

GAGCTCTAAGTTAAAATGCTTCTTCGTCTCCTATTTATAATATGGTTTGTTATTGTTAATTTTGTTCT
TGTAGAAGAGCTTAATTAATCGTTGTTGTTATGAAATACTATTTGTATGAGATGAACTGGTGTAATG
TAATTCATTTACATAAGTGGAGTCAGAATCAGAATGTTTCCTCCATAACTAACTAGACATGAAGACC
TGCCGCGTACAATTGTCTTATATTTGAACAACTAAAATTGAACATCTTTTGCCACAACTTTATAAGT
GGTTAATATAGCTCAAATATATGGTCAAGTTCAATAGATTAATAATGGAAATATCAGTTATCGAAATT
CATTAACAATCAACTTAACGTTATTAACTACTAATTTTATATCATCCCCTTTGATAAATGATAGTACA
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SEQ. ID. NO. 59

Casset biéu hién 540 tir HindIII (trong ; nhiéu vi tri tach dong, ngugc chidu véi trinh t khéi dau Plastoxyanin) dén
EcoRI (ngay cing chiéu v6i nhén t§ két thuc Plastoxyanin). H1 tir trinh ty ma héa A/New Caledonia/20/1999 dugce
gach dudi.

AAGCTTGCTAGCGGCCTCAATGGCCCTGCAGGTCGACTCTAGAGGTACCCCGGGCTGGTATATTTATATGTTGT
CAAATAACTCAAAAACCATAAAAGTTTAAGTTAGCAAGTGTGTACATTTTTACTTGAACAAAAATATTCACCTACTA
CTGTTATAAATCATTATTAAACATTAGAGTAAAGAAATATGGATGATAAGAACAAGAGTAGTGATATTTTGACAAC
AATTTTGTTGCAACATTTGAGAAAATTTTGTTGTTCTCTCTTTTCATTGGTCAAAAACAATAGAGAGAGAAAAAGG
AAGAGGGAGAATAAAAACATAATGTGAGTATGAGAGAGAAAGTTGTACAAAAGTTGTACCAAAATAGTTGTACAA
ATATCATTGAGGAATTTGACAAAAGCTACACAAATAAGGGTTAATTGCTGTAAATAAATAAGGATGACGCATTAGA
GAGATGTACCATTAGAGAATTTTTGGCAAGTCATTAAAAAGAAAGAATAAATTATTTTTAAAATTAAAAGTTGAGTC
ATTTGATTAAACATGTGATTATTTAATGAATTGATGAAAGAGTTGGATTAAAGTTGTATTAGTAATTAGAATTTGGT
GTCAAATTTAATTTGACATTTGATCTTTTCCTATATATTGCCCCATAGAGTCAGTTAACTCATTTTTATATTTCATAG
ATCAAATAAGAGAAATAACGGTATATTAATCCCTCCAAAAAAAAAAAACGGTATATTTACTAAAAAATCTAAGCCA
CGTAGGAGGATAACAGGATCCCCGTAGGAGGATAACATCCAATCCAACCAATCACAACAATCCTGATGAGATAA
CCCACTTTAAGCCCACGCATCTGTGGCACATCTACATTATCTAAATCACACATTCTTCCACACATCTGAGCCACA
CAAAAACCAATCCACATCTTTATCACCCATTCTATAAAAAATCACACTTTGTGAGTCTACACTTTGATTCCCTTCAA
ACACATACAAAGAGAAGAGACTAATTAATTAATTAATCATCTTGAGAGAAAATGGCGAAAAACGTTGCGATTTTCG
GCTTATTGTTTTCTCTTCTTGTGTTGGTTCCTTCTCAGATCTTCGCTGACACAATATGTATAGGCTACCATGCCAA
CAACTCAACCGACACTGTTGACACAGTACTTGAGAAGAATGTGACAGTGACACACTCTGTCAACCTACTTGAGG
ACAGTCACAATGGAAAACTATGTCTACTAAAAGGAATAGCCCCACTACAATTGGGTAATTGCAGCGTTGCCGGAT
GGATCTTAGGAAACCCAGAATGCGAATTACTGATTTCCAAGGAATCATGGTCCTACATTGTAGAAACACCAAATC
CTGAGAATGGAACATGTTACCCAGGGTATTTCGCCGACTATGAGGAACTGAGGGAGCAATTGAGTTCAGTATCT
TCATTTGAGAGATTCGAAATATTCCCCAAAGAAAGCTCATGGCCCAACCACACCGTAACCGGAGTATCAGCATCA
TGCTCCCATAATGGGAAAAGCAGTTTTTACAGAAATTTGCTATGGCTGACGGGGAAGAATGGTTTGTACCCAAAC
CTGAGCAAGTCCTATGTAAACAACAAAGAGAAAGAAGTCCTTGTACTATGGGGTGTTCATCACCCGCCTAACATA
GGGAACCAAAGGGCACTCTATCATACAGAAAATGCTTATGTCTCTGTAGTGTCTTCACATTATAGCAGAAGATTC
ACCCCAGAAATAGCCAAAAGACCCAAAGTAAGAGATCAGGAAGGAAGAATCAACTACTACTGGACTCTGCTGGA
ACCTGGGGATACAATAATATTTGAGGCAAATGGAAATCTAATAGCGCCATGGTATGCTTTTGCACTGAGTAGAGG
CTTTGGATCAGGAATCATCACCTCAAATGCACCAATGGATGAATGTGATGCGAAGTGTCAAACACCTCAGGGAG
CTATAAACAGCAGTCTTCCTTTCCAGAATGTACACCCAGTCACAATAGGAGAGTGTCCAAAGTATGTCAGGAGTG
CAAAATTAAGGATGGTTACAGGACTAAGGAACATCCCATCCATTCAATCCAGAGGTTTGTTTGGAGCCATTGCCG
GTTTCATTGAAGGGGGGTGGACTGGAATGGTAGATGGGTGGTATGGTTATCATCATCAGAATGAGCAAGGATCT
GGCTATGCTGCAGATCAAAAAAGTACACAAAATGCCATTAACGGGATTACAAACAAGGTCAATTCTGTAATTGAG
AAAATGAACACTCAATTCACAGCTGTGGGCAAAGAGTTCAACAAATTGGAAAGAAGGATGGAAAACTTAAATAAA
AAAGTTGATGATGGGTTTCTAGACATTTGGACATATAATGCAGAATTGTTGGTTCTACTGGAAAATGAAAGGACTT
TGGATTTCCATGACTCCAATGTGAAGAATCTGTATGAGAAAGTAAAAAGCCAATTAAAGAATAATGCCAAAGAAAT
AGGAAACGGGTGTTTTGAGTTCTATCACAAGTGTAACAATGAATGCATGGAGAGTGTGAAAAATGGTACCTATGA
CTATCCAAAATATTCCGAAGAATCAAAGTTAAACAGGGAGAAAATTGATGGAGTGAAATTGGAATCAATGGGAGT
ATACCAGATTCTGGCGATCTACTCAACTGTCGCCAGTTCCCTGGTTCTTITTGGTCTCCCTGGGGGCAATCAGCTT
CTGGATGTGTTCCAATGGGTCTTTGCAGTGTAGAATATGCATCTAAGAGCTCTAAGTTAAAATGCTTCTTCGTCT
CCTATTTATAATATGGTTTGTTATTGTTAATTTTGTTCTTGTAGAAGAGCTTAATTAATCGTTGTTGTTATGAAATAC
TATTTGTATGAGATGAACTGGTGTAATGTAATTCATTTACATAAGTGGAGTCAGAATCAGAATGTTTCCTCCATAA
CTAACTAGACATGAAGACCTGCCGCGTACAATTGTCTTATATTTGAACAACTAAAATTGAACATCTTTTGCCACAA
CTTTATAAGTGGTTAATATAGCTCAAATATATGGTCAAGTTCAATAGATTAATAATGGAAATATCAGTTATCGAAAT
TCATTAACAATCAACTTAACGTTATTAACTACTAATTTTATATCATCCCCTTTGATAAATGATAGTACACCAATTAG
GAAGGAGCATGCTCGAGGCCTGGCTGGCCGAATTC
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SEQ. ID. NO. 60

Poan Dralll-Plasto(-84+1)-H1 A/Brisbane/59/07-Sacl dwoc téng hop.

CACTTTGTGAGTCTACACTTTGATTCCCTTCAAACACATACAAAGAGAAGAGACTAATTAATTAAT
TAATCATCTTGAGAGAAAATGAAAGTAAAACTACTGGTCCTGTTATGCACATTTACAGCTACATAT
GCAGACACAATATGTATAGGCTACCATGCTAACAACTCGACCGACACTGTTGACACAGTACTTGA
AAAGAATGTGACAGTGACACACTCTGTCAACCTGCTTGAGAACAGTCACAATGGAAAACTATGTC
TATTAAAAGGAATAGCCCCACTACAATTGGGTAATTGCAGCGTTGCCGGGTGGATCTTAGGAAAC
CCAGAATGCGAATTACTGATTTCCAAGGAGTCATGGTCCTACATTGTAGAAAAACCAAATCCTGA
GAATGGAACATGTTACCCAGGGCATTTCGCTGACTATGAGGAACTGAGGGAGCAATTGAGTTCA
GTATCTTCATTTGAGAGGTTCGAAATATTCCCCAAAGAAAGCTCATGGCCCAACCACACCGTAAC
CGGAGTGTCAGCATCATGCTCCCATAATGGGGAAAGCAGTTTTTACAGAAATTTGCTATGGCTGA
CGGGGAAGAATGGTTTGTACCCAAACCTGAGCAAGTCCTATGCAAACAACAAAGAAAAAGAAGT
CCTTGTACTATGGGGTGTTCATCACCCGCCAAACATAGGTGACCAAAAGGCCCTCTATCATACA
GAAAATGCTTATGTCTCTGTAGTGTCTTCACATTATAGCAGAAAATTCACCCCAGAAATAGCCAAA
AGACCCAAAGTAAGAGATCAAGAAGGAAGAATCAATTACTACTGGACTCTGCTTGAACCCGGGG
ATACAATAATATTTGAGGCAAATGGAAATCTAATAGCGCCAAGATATGCTTTCGCACTGAGTAGA
GGCTTTGGATCAGGAATCATCAACTCAAATGCACCAATGGATAAATGTGATGCGAAGTGCCAAAC
ACCTCAGGGAGCTATAAACAGCAGTCTTCCTTTCCAGAACGTACACCCAGTCACAATAGGAGAG
TGTCCAAAGTATGTCAGGAGTGCAAAATTAAGGATGGTTACAGGACTAAGGAACATCCCATCCAT
TCAATCCAGAGGTTTGTTTGGAGCCATTGCCGGTTTCATTGAAGGGGGGTGGACTGGAATGGTA
GATGGTTGGTATGGTTATCATCATCAGAATGAGCAAGGATCTGGCTATGCTGCAGATCAAAAAAG
CACACAAAATGCCATTAATGGGATTACAAACAAGGTCAATTCTGTAATTGAGAAAATGAACACTCA
ATTCACAGCAGTGGGCAAAGAGTTCAACAAATTGGAAAGAAGGATGGAAAACTTGAATAAAAAAG
TTGATGATGGGTTTATAGACATTTGGACATATAATGCAGAACTGTTGGTTCTACTGGAAAATGAAA
GGACTTTGGATTTCCATGACTCCAATGTGAAGAATCTGTATGAGAAAGTAAAAAGCCAGTTAAAG
AATAATGCTAAAGAAATAGGAAATGGGTGTTTTGAGTTCTATCACAAGTGTAACGATGAATGCAT
GGAGAGTGTAAAGAATGGAACTTATGACTATCCAAAATATTCCGAAGAATCAAAGTTAAACAGGG
AGAAAATTGATGGAGTGAAATTGGAATCAATGGGAGTCTATCAGATTCTGGCGATCTACTCAACA
GTCGCCAGTTCTCTGGTTCTTTTGGTCTCCCTGGGGGCAATCAGCTTCTGGATGTGTTCCAATG
GGTCTTTACAGTGTAGAATATGCATCTAAGAGCTC
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SEQ. ID. NO. 61

Casset biéu hién 774 ttr HindIII (trong nhiéu vi tri tich dong, ngwoc chidu véi trinh tu khéi diu Plastoxyanin) dén
EcoRI (ngay cting chiéu véi nhan t6 két thic Plastoxyanin). H1 tir trinh tw ma héa A/Brisbane/59/2007 dugc
gach dudi.

AAGCTTGCTAGCGGCCTCAATGGCCCTGCAGGTCGACTCTAGAGGTACCCCGGGCTGGTATATTTATATGTT
GTCAAATAACTCAAAAACCATAAAAGTTTAAGTTAGCAAGTGTGTACATTTTTACTTGAACAAAAATATTCACC
TACTACTGTTATAAATCATTATTAAACATTAGAGTAAAGAAATATGGATGATAAGAACAAGAGTAGTGATATTTT
GACAACAATTTTGTTGCAACATTTGAGAAAATTTTGTTGTTCTCTCTTTTCATTGGTCAAAAACAATAGAGAGA
GAAAAAGGAAGAGGGAGAATAAAAACATAATGTGAGTATGAGAGAGAAAGTTGTACAAAAGTTGTACCAAAA
TAGTTGTACAAATATCATTGAGGAATTTGACAAAAGCTACACAAATAAGGGTTAATTGCTGTAAATAAATAAGG
ATGACGCATTAGAGAGATGTACCATTAGAGAATTTTTGGCAAGTCATTAAAAAGAAAGAATAAATTATTTTTAA
AATTAAAAGTTGAGTCATTTGATTAAACATGTGATTATTTAATGAATTGATGAAAGAGTTGGATTAAAGTTGTAT
TAGTAATTAGAATTTGGTGTCAAATTTAATTTGACATTTGATCTTTTCCTATATATTGCCCCATAGAGTCAGTTA
ACTCATTTTTATATTTCATAGATCAAATAAGAGAAATAACGGTATATTAATCCCTCCAAAAAAAAAAAACGGTAT
ATTTACTAAAAAATCTAAGCCACGTAGGAGGATAACAGGATCCCCGTAGGAGGATAACATCCAATCCAACCA
ATCACAACAATCCTGATGAGATAACCCACTTTAAGCCCACGCATCTGTGGCACATCTACATTATCTAAATCAC
ACATTCTTCCACACATCTGAGCCACACAAAAACCAATCCACATCTTTATCACCCATTCTATAAAAAATCACACT
TTGTGAGTCTACACTTTGATTCCCTTCAAACACATACAAAGAGAAGAGACTAATTAATTAATTAATCATCTTGA
GAGAAAATGAAAGTAAAACTACTGGTCCTGTTATGCACATTTACAGCTACATATGCAGACACAATATGTATAG
GCTACCATGCTAACAACTCGACCGACACTGTTGACACAGTACTTGAAAAGAATGTGACAGTGACACACTCTG
TCAACCTGCTTGAGAACAGTCACAATGGAAAACTATGTCTATTAAAAGGAATAGCCCCACTACAATTGGGTAA
TTGCAGCGTTGCCGGGTGGATCTTAGGAAACCCAGAATGCGAATTACTGATTTCCAAGGAGTCATGGTCCTA
CATTGTAGAAAAACCAAATCCTGAGAATGGAACATGTTACCCAGGGCATTTCGCTGACTATGAGGAACTGAG
GGAGCAATTGAGTTCAGTATCTTCATTTGAGAGGTTCGAAATATTCCCCAAAGAAAGCTCATGGCCCAACCA
CACCGTAACCGGAGTGTCAGCATCATGCTCCCATAATGGGGAAAGCAGTTTTTACAGAAATTTGCTATGGCT
GACGGGGAAGAATGGTTTGTACCCAAACCTGAGCAAGTCCTATGCAAACAACAAAGAAAAAGAAGTCCTTGT
ACTATGGGGTGTTCATCACCCGCCAAACATAGGTGACCAAAAGGCCCTCTATCATACAGAAAATGCTTATGT
CTCTGTAGTGTCTTCACATTATAGCAGAAAATTCACCCCAGAAATAGCCAAAAGACCCAAAGTAAGAGATCAA
GAAGGAAGAATCAATTACTACTGGACTCTGCTTGAACCCGGGGATACAATAATATTTGAGGCAAATGGAAAT
CTAATAGCGCCAAGATATGCTTTCGCACTGAGTAGAGGCTTTGGATCAGGAATCATCAACTCAAATGCACCA
ATGGATAAATGTGATGCGAAGTGCCAAACACCTCAGGGAGCTATAAACAGCAGTCTTCCTTTCCAGAACGTA
CACCCAGTCACAATAGGAGAGTGTCCAAAGTATGTCAGGAGTGCAAAATTAAGGATGGTTACAGGACTAAGG
" AACATCCCATCCATTCAATCCAGAGGTTTGTTTGGAGCCATTGCCGGTTTCATTGAAGGGGGGTGGACTGGA
ATGGTAGATGGTTGGTATGGTTATCATCATCAGAATGAGCAAGGATCTGGCTATGCTGCAGATCAAAAAAGC
ACACAAAATGCCATTAATGGGATTACAAACAAGGTCAATTCTGTAATTGAGAAAATGAACACTCAATTCACAG
CAGTGGGCAAAGAGTTCAACAAATTGGAAAGAAGGATGGAAAACTTGAATAAAAAAGTTGATGATGGGTTTAT
AGACATTTGGACATATAATGCAGAACTGTTGGTTCTACTGGAAAATGAAAGGACTTTGGATTTCCATGACTCC
AATGTGAAGAATCTGTATGAGAAAGTAAAAAGCCAGTTAAAGAATAATGCTAAAGAAATAGGAAATGGGTGTT
TTGAGTTCTATCACAAGTGTAACGATGAATGCATGGAGAGTGTAAAGAATGGAACTTATGACTATCCAAAATA
TTCCGAAGAATCAAAGTTAAACAGGGAGAAAATTGATGGAGTGAAATTGGAATCAATGGGAGTCTATCAGATT
CTGGCGATCTACTCAACAGTCGCCAGTTCTCTGGTTCTTTTGGTCTCCCTGGGGGCAATCAGCTTCTGGATG
TGTTCCAATGGGTCTTTACAGTGTAGAATATGCATCTAAGAGCTCTAAGTTAAAATGCTTCTTCGTCTCCTATT
TATAATATGGTTTGTTATTGTTAATTTTGTTCTTGTAGAAGAGCTTAATTAATCGTTGTTGTTATGAAATACTATT
TGTATGAGATGAACTGGTGTAATGTAATTCATTTACATAAGTGGAGTCAGAATCAGAATGTTTCCTCCATAACT
AACTAGACATGAAGACCTGCCGCGTACAATTGTCTTATATTTGAACAACTAAAATTGAACATCTTTTGCCACAA
CTTTATAAGTGGTTAATATAGCTCAAATATATGGTCAAGTTCAATAGATTAATAATGGAAATATCAGTTATCGA
AATTCATTAACAATCAACTTAACGTTATTAACTACTAATTTTATATCATCCCCTTTGATAAATGATAGTACACCA
ATTAGGAAGGAGCATGCTCGAGGCCTGGCTGGCCGAATTC
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SEQ. ID. NO. 62

Casset biéu hién s6 828, tir Pacl (nguoc chidu véi trinh tu khoi dau) den Ascl (ngay ciing chidu v&i nhan t6 két
thuc NOS) Trinh ty CPMV HT 3'UTR duoc gach dudi véi ATG dot bién dugc in ddm. Vi tri gii han Apal
(ngay clng chidu ATG véi trinh ty ma hoa protein, trong trudng hop nay chudi nhe C5-1 kappa, duge gach dudi
in nghiéng).

TTAATTAAGAATTCGAGCTCCACCGCGGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTT
TATTGAGAAGATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTGCGATAAAGGAAAGGC
CATCGTTGAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGGACCCCCACCCACGAGGAGCATCG
TGGAAAAAGAAGACGTTCCAACCACGTCTTCAAAGCAAGTGGATTGATGTGATATCTCCACTGACGT
AAGGGATGACGCACAATCCCACTATCCTTCGCAAGACCCTTCCTCTATATAAGGAAGTTCATTTCAT
TTGGAGAGGTATTAAAATCTTAATAGGTTTTGATAAAAGCGAACGTGGGGAAACCCGAACCAAACCT
TCTTCTAAACTCTCTCTCATCTCTCTTAAAGCAAACTTCTCTCTTGTCTTTCTTGCGTGAGCGATCTT
CAACGTTGTCAGATCGTGCTTCGGCACCAGTACAACGTTTTCTTTCACTGAAGCGAAATCAAAGATC
TCTTTGTGGACACGTAGTGCGGCGCCATTAAATAACGTGTACTTGTCCTATTCTTGTCGGTGTGGTC
TTGGGAAAAGAAAGCTTGCTGGAGGCTGCTGTTCAGCCCCATACATTACTTGTTACGATTCTGCTGA
CTTTCGGCGGGTGCAATATCTCTACTTCTGCTTGACGAGGTATTGTTGCCTGTACTTCTTTCTTCTT
CTTCTTGCTGATTGGTTCTATAAGAAATCTAGTATTTTCTTTGAAACAGAGTTTTCCCGTGGTTTTCG
AACTTGGAGAAAGATTGTTAAGCTTCTGTATATTCTGCCCAAATTTGTCGGGCCCATGGTTTTCACA
CCTCAGATACTTGGACTTATGCTTTTTTGGATTTCAGCCTCCAGAGGTGATATTGTGCTAACTCAGT
CTCCAGCCACCCTGTCTGTGACTCCAGGAGATAGTGTCAGTCTTTCCTGCAGGGCCAGCCAAAGTA
TTAGCAACAACCTACACTGGTTTCAACAAAAATCGCATGAGTCTCCAAGGCTTCTCATCAAGTATGC
TTCCCAGTCCATATCTGGGATCCCCTCCAGGTTCAGTGGCAGTGGATCTGGGACAGATTTCACTCT
CAGTATCAACAGTGTGAAGACTGAAGATTTTGGAATGTTTTTCTGTCAACAGAGTAACAGCTGGCCT
CTCACGTTCGGTGATGGGACAAAGCTGGAGCTGAAACGGGCTGATGCTGCACCAACTGTATCCAT
CTTCCCACCATCCAGTGAGCAGTTAACATCTGGAGGTGCCTCAGTCGTGTGCTTCTTGAACAACTT
CTACCCCAAAGACATCAATGTCAAGTGGAAGATTGATGGCAGTGAACGACAAAATGGCGTCCTGAA
CAGTTGGACTGATCAGGACAGCAAAGACAGCACCTACAGCATGAGCAGCACCCTCACGTTGACCA
AGGACGAGTATGAACGACATAACAGCTATACCTGTGAGGCCACTCACAAGACATCAACTTCACCCA
TTGTCAAGAGCTTCAACAGGAATGAGTGTTAGAGGCCTATTTTCTTTAGTTTGAATTTACTGTTATTC
GGTGTGCATTTCTATGTTTGGTGAGCGGTTTTCTGTGCTCAGAGTGTGTTTATTTTATGTAATTTAAT
TTCTTTGTGAGCTCCTGTTTAGCAGGTCGTCCCTTCAGCAAGGACACAAAAAGATTTTAATTTTATTA
AAAAAAAAAAAAAAAAAGACCGGGAATTCGATATCAAGCTTATCGACCTGCAGATCGTTCAAACATT
TGGCAATAAAGTTTCTTAAGATTGAATCCTGTTGCCGGTCTTGCGATGATTATCATATAATTTCTGTT
GAATTACGTTAAGCATGTAATAATTAACATGTAATGCATGACGTTATTTATGAGATGGGTTTTTATGA
TTAGAGTCCCGCAATTATACATTTAATACGCGATAGAAAACAAAATATAGCGCGCAAACTAGGATAA
ATTATCGCGCGCGGTGTCATCTATGTTACTAGATTCTAGAGTCTCAAGCTTCGGCGCGCC
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SEQ. ID. NO. 63

San phém thiét ké 6 690, tir HindIII (trong nhiéu vi tri tach dong, ngugc chiéu véi trinh ty khoi ddu
Plastoxyanin) dén EcoRI (ngay cung chiéu v&i nhén to két thic Plastoxyanin). Trinh ty ma héa HA thé kham
dugce gach dudi.

AAGCTTGCTAGCGGCCTCAATGGCCCTGCAGGTCGACTCTAGAGGTACCCCGGGCTGGTATATTTATATGTT
GTCAAATAACTCAAAAACCATAAAAGTTTAAGTTAGCAAGTGTGTACATTTTTACTTGAACAAAAATATTCACCT
ACTACTGTTATAAATCATTATTAAACATTAGAGTAAAGAAATATGGATGATAAGAACAAGAGTAGTGATATTTTG
ACAACAATTTTGTTGCAACATTTGAGAAAATTTTGTTGTTCTCTCTTTTCATTGGTCAAAAACAATAGAGAGAGA
AAAAGGAAGAGGGAGAATAAAAACATAATGTGAGTATGAGAGAGAAAGTTGTACAAAAGTTGTACCAAAATAG
TTGTACAAATATCATTGAGGAATTTGACAAAAGCTACACAAATAAGGGTTAATTGCTGTAAATAAATAAGGATG
ACGCATTAGAGAGATGTACCATTAGAGAATTTTTGGCAAGTCATTAAAAAGAAAGAATAAATTATTTTTAAAATT
AAAAGTTGAGTCATTTGATTAAACATGTGATTATTTAATGAATTGATGAAAGAGTTGGATTAAAGTTGTATTAGT
AATTAGAATTTGGTGTCAAATTTAATTTGACATTTGATCTTTTCCTATATATTGCCCCATAGAGTCAGTTAACTC
ATTTTTATATTTCATAGATCAAATAAGAGAAATAACGGTATATTAATCCCTCCAAAAAAAAAAAACGGTATATTT
ACTAAAAAATCTAAGCCACGTAGGAGGATAACAGGATCCCCGTAGGAGGATAACATCCAATCCAACCAATCA
CAACAATCCTGATGAGATAACCCACTTTAAGCCCACGCATCTGTGGCACATCTACATTATCTAAATCACACATT
CTTCCACACATCTGAGCCACACAAAAACCAATCCACATCTTTATCACCCATTCTATAAAAAATCACACTTTGTG
AGTCTACACTTTGATTCCCTTCAAACACATACAAAGAGAAGAGACTAATTAATTAATTAATCATCTTGAGAGAA
AATGGAGAAAATAGTGCTTCTTCTTGCAATAGTCAGTCTTGTTAAAAGTGATCAGATTTGCATTGGTTACCATG
CAAACAATTCAACAGAGCAGGTTGACACAATCATGGAAAAGAACGTTACTGTTACACATGCCCAAGACATACT
GGAAAAGACACACAACGGGAAGCTCTGCGATCTAGATGGAGTGAAGCCTCTAATTTTAAGAGATTGTAGTGT
AGCTGGATGGCTCCTCGGGAACCCAATGTGTGACGAATTCATCAATGTACCGGAATGGTCTTACATAGTGGA
GAAGGCCAATCCAACCAATGACCTCTGTTACCCAGGGCATTTCGCTGACTATGAGGAACTGAGGGAGCAATT
GAGTTCAGTATCTTCATTTGAGAGGTTCGAAATATTCCCCAAAGAAAGCTCATGGCCCAACCACACCGTAACC
GGAGTGTCAGCATCATGCTCCCATAATGGGGAAAGCAGTTTTTACAGAAATTTGCTATGGCTGACGGGGAAG
AATGGTTTGTACCCAAACCTGAGCAAGTCCTATGCAAACAACAAAGAAAAAGAAGTCCTTGTACTATGGGGTG
TTCATCACCCGCCAAACATAGGTGACCAAAAGGCCCTCTATCATACAGAAAATGCTTATGTCTCTGTAGTGTC
TTCACATTATAGCAGAAAATTCACCCCAGAAATAGCCAAAAGACCCAAAGTAAGAGATCAAGAAGGAAGAATC
AATTACTACTGGACTCTGCTTGAACCCGGGGATACAATAATATTTGAGGCAAATGGAAATCTAATAGCGCCAA
GATATGCTTTCGCACTGAGTAGAGGCTTTGGATCAGGAATTATGAAAAGTGAATTGGAATATGGTAACTGCAA
CACCAAGTGTCAAACTCCAATGGGGGCGATAAACTCTAGTATGCCATTCCACAACATACACCCTCTCACCATC
GGGGAATGCCCCAAATATGTGAAATCAAACAGATTAGTCCTTGCAACAGGGCTCAGAAATAGCCCTCAAAGA
GAGAGCAGAAGAAAAAAGAGAGGACTATTTGGAGCTATAGCAGGTTTTATAGAGGGAGGATGGCAGGGAAT
GGTAGATGGTTGGTATGGGTACCACCATAGCAATGAGCAGGGGAGTGGGTACGCTGCAGACAAAGAATCCA
CTCAAAAGGCAATAGATGGAGTCACCAATAAGGTCAACTCAATCATTGACAAAATGAACACTCAGTTTGAGGC
CGTTGGAAGGGAATTTAATAACTTAGAAAGGAGAATAGAGAATTTAAACAAGAAGATGGAAGACGGGTTTCTA
GATGTCTGGACTTATAATGCCGAACTTCTGGTTCTCATGGAAAATGAGAGAACTCTAGACTTTCATGACTCAA
ATGTTAAGAACCTCTACGACAAGGTCCGACTACAGCTTAGGGATAATGCAAAGGAGCTGGGTAACGGTTGTT
TCGAGTTCTATCACAAATGTGATAATGAATGTATGGAAAGTATAAGAAACGGAACGTACAACTATCCGCAGTA
TTCAGAAGAAGCAAGATTAAAAAGAGAGGAAATAAGTGGGGTAAAATTGGAATCAATAGGAACTTACCAAATA
CTGTCAATTTATTCAACAGTGGCGAGTTCCCTAGCACTGGCAATCATGATGGCTGGTCTATCTTTATGGATGT
GCTCCAATGGATCGTTACAATGCAGAATTTGCATTTAAGAGCTCTAAGTTAAAATGCTTCTTCGTCTCCTATTT
ATAATATGGTTTGTTATTGTTAATTTTGTTCTTGTAGAAGAGCTTAATTAATCGTTGTTGTTATGAAATACTATTT
GTATGAGATGAACTGGTGTAATGTAATTCATTTACATAAGTGGAGTCAGAATCAGAATGTTTCCTCCATAACTA
ACTAGACATGAAGACCTGCCGCGTACAATTGTCTTATATTTGAACAACTAAAATTGAACATCTTTTGCCACAAC
TTTATAAGTGGTTAATATAGCTCAAATATATGGTCAAGTTCAATAGATTAATAATGGAAATATCAGTTATCGAAA
TTCATTAACAATCAACTTAACGTTATTAACTACTAATTTTATATCATCCCCTTTGATAAATGATAGTACACCAATT
AGGAAGGAGCATGCTCGAGGCCTGGCTGGCCGAATTC
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SEQ. ID. NO. 64

Sén phém thiét ké sé 691, tir HindllI (trong nhiéu vi tri tach dong, nguoc chidu véi trinh ti khéi ddu Plastoxyanin) dén
EcoRI (ngay ciing chiéu v6i nhén tb két thuc Plastoxyanin). Trinh tu ma héa HA thé kham duoc gach dudi.

AAGCTTGCTAGCGGCCTCAATGGCCCTGCAGGTCGACTCTAGAGGTACCCCGGGCTGGTATATTTATATGTTGTC
AAATAACTCAAAAACCATAAAAGTTTAAGTTAGCAAGTGTGTACATTTTTACTTGAACAAAAATATTCACCTACTACT
GTTATAAATCATTATTAAACATTAGAGTAAAGAAATATGGATGATAAGAACAAGAGTAGTGATATTTTGACAACAATT
TTGTTGCAACATTTGAGAAAATTTTGTTGTTCTCTCTTTTCATTGGTCAAAAACAATAGAGAGAGAAAAAGGAAGAG
GGAGAATAAAAACATAATGTGAGTATGAGAGAGAAAGTTGTACAAAAGTTGTACCAAAATAGTTGTACAAATATCAT
TGAGGAATTTGACAAAAGCTACACAAATAAGGGTTAATTGCTGTAAATAAATAAGGATGACGCATTAGAGAGATGT
ACCATTAGAGAATTTTTGGCAAGTCATTAAAAAGAAAGAATAAATTATTTTTAAAATTAAAAGTTGAGTCATTTGATT
AAACATGTGATTATTTAATGAATTGATGAAAGAGTTGGATTAAAGTTGTATTAGTAATTAGAATTTGGTGTCAAATTT
AATTTGACATTTGATCTTTTCCTATATATTGCCCCATAGAGTCAGTTAACTCATTTTTATATTTCATAGATCAAATAAG
AGAAATAACGGTATATTAATCCCTCCAAAAAAAAAAAACGGTATATTTACTAAAAAATCTAAGCCACGTAGGAGGAT
AACAGGATCCCCGTAGGAGGATAACATCCAATCCAACCAATCACAACAATCCTGATGAGATAACCCACTTTAAGCC
CACGCATCTGTGGCACATCTACATTATCTAAATCACACATTCTTCCACACATCTGAGCCACACAAAAACCAATCCAC
ATCTTTATCACCCATTCTATAAAAAATCACACTTTGTGAGTCTACACTTTGATTCCCTTCAAACACATACAAAGAGAA
GAGACTAATTAATTAATTAATCATCTTGAGAGAAAATGGAGAAAATAGTGCTTCTTCTTGCAATAGTCAGTCTTGTTA
AAAGTGATCAGATTTGCATTGGTTACCATGCAAACAATTCAACAGAGCAGGTTGACACAATCATGGAAAAGAACGT
TACTGTTACACATGCCCAAGACATACTGGAAAAGACACACAACGGGAAGCTCTGCCTATTAAAAGGAATAGCCCC
ACTACAATTGGGTAATTGCAGCGTTGCCGGGTGGATCTTAGGAAACCCAGAATGCGAATTACTGATTTCCAAGGA
GTCATGGTCCTACATTGTAGAAAAACCAAATCCTGAGAATGGAACATGTTACCCAGGGCATTTCGCTGACTATGAG
GAACTGAGGGAGCAATTGAGTTCAGTATCTTCATTTGAGAGGTTCGAAATATTCCCCAAAGAAAGCTCATGGCCCA
ACCACACCGTAACCGGAGTGTCAGCATCATGCTCCCATAATGGGGAAAGCAGTTTTTACAGAAATTTGCTATGGCT
GACGGGGAAGAATGGTTTGTACCCAAACCTGAGCAAGTCCTATGCAAACAACAAAGAAAAAGAAGTCCTTGTACT
ATGGGGTGTTCATCACCCGCCAAACATAGGTGACCAAAAGGCCCTCTATCATACAGAAAATGCTTATGTCTCTGTA
GTGTCTTCACATTATAGCAGAAAATTCACCCCAGAAATAGCCAAAAGACCCAAAGTAAGAGATCAAGAAGGAAGAA
TCAATTACTACTGGACTCTGCTTGAACCCGGGGATACAATAATATTTGAGGCAAATGGAAATCTAATAGCGCCAAG
ATATGCTTTCGCACTGAGTAGAGGCTTTGGATCAGGAATCATCAACTCAAATGCACCAATGGATAAATGCAACACC
AAGTGTCAAACTCCAATGGGGGCGATAAACTCTAGTATGCCATTCCACAACATACACCCTCTCACCATCGGGGAAT
GCCCCAAATATGTGAAATCAAACAGATTAGTCCTTGCAACAGGGCTCAGAAATAGCCCTCAAAGAGAGAGCAGAA
GAAAAAAGAGAGGACTATTTGGAGCTATAGCAGGTTTTATAGAGGGAGGATGGCAGGGAATGGTAGATGGTTGGT
ATGGGTACCACCATAGCAATGAGCAGGGGAGTGGGTACGCTGCAGACAAAGAATCCACTCAAAAGGCAATAGAT
GGAGTCACCAATAAGGTCAACTCAATCATTGACAAAATGAACACTCAGTTTGAGGCCGTTGGAAGGGAATTTAATA
ACTTAGAAAGGAGAATAGAGAATTTAAACAAGAAGATGGAAGACGGGTTTCTAGATGTCTGGACTTATAATGCCGA
ACTTCTGGTTCTCATGGAAAATGAGAGAACTCTAGACTTTCATGACTCAAATGTTAAGAACCTCTACGACAAGGTC
CGACTACAGCTTAGGGATAATGCAAAGGAGCTGGGTAACGGTTGTTTCGAGTTCTATCACAAATGTGATAATGAAT
GTATGGAAAGTATAAGAAACGGAACGTACAACTATCCGCAGTATTCAGAAGAAGCAAGATTAAAAAGAGAGGAAAT
AAGTGGGGTAAAATTGGAATCAATAGGAACTTACCAAATACTGTCAATTTATTCAACAGTGGCGAGTTCCCTAGCA
CTGGCAATCATGATGGCTGGTCTATCTTTATGGATGTGCTCCAATGGATCGTTACAATGCAGAATTTGCATTTAAG
AGCTCTAAGTTAAAATGCTTCTTCGTCTCCTATTTATAATATGGTTTGTTATTGTTAATTTTGTTCTTGTAGAAGAGC
TTAATTAATCGTTGTTGTTATGAAATACTATTTGTATGAGATGAACTGGTGTAATGTAATTCATTTACATAAGTGGAG
TCAGAATCAGAATGTTTCCTCCATAACTAACTAGACATGAAGACCTGCCGCGTACAATTGTCTTATATTTGAACAAC
TAAAATTGAACATCTTTTGCCACAACTTTATAAGTGGTTAATATAGCTCAAATATATGGTCAAGTTCAATAGATTAAT
AATGGAAATATCAGTTATCGAAATTCATTAACAATCAACTTAACGTTATTAACTACTAATTTTATATCATCCCCTTTGA
TAAATGATAGTACACCAATTAGGAAGGAGCATGCTCGAGGCCTGGCTGGCCGAATTC
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SEQ. ID. NO. 65

San pham thiét k& s6 696, tr HindIII (trong nhiéu vi tri tich dong, nguoc chiéu véi trinh tu khéi dAu Plastoxyanin)
dén EcoRI (ngay cing chiéu véi nhén t6 két thuc Plastoxyanin). Trinh tw ma héa HA thé kham dugc gach dudi.

AAGCTTGCTAGCGGCCTCAATGGCCCTGCAGGTCGACTCTAGAGGTACCCCGGGCTGGTATATTTATATGTTG
TCAAATAACTCAAAAACCATAAAAGTTTAAGTTAGCAAGTGTGTACATTTTTACTTGAACAAAAATATTCACCTAC
TACTGTTATAAATCATTATTAAACATTAGAGTAAAGAAATATGGATGATAAGAACAAGAGTAGTGATATTTTGAC
AACAATTTTGTTGCAACATTTGAGAAAATTTTGTTGTTCTCTCTTTTCATTGGTCAAAAACAATAGAGAGAGAAA
AAGGAAGAGGGAGAATAAAAACATAATGTGAGTATGAGAGAGAAAGTTGTACAAAAGTTGTACCAAAATAGTT
GTACAAATATCATTGAGGAATTTGACAAAAGCTACACAAATAAGGGTTAATTGCTGTAAATAAATAAGGATGAC
GCATTAGAGAGATGTACCATTAGAGAATTTTTGGCAAGTCATTAAAAAGAAAGAATAAATTATTTTTAAAATTAA
AAGTTGAGTCATTTGATTAAACATGTGATTATTTAATGAATTGATGAAAGAGTTGGATTAAAGTTGTATTAGTAAT
TAGAATTTGGTGTCAAATTTAATTTGACATTTGATCTTTTCCTATATATTGCCCCATAGAGTCAGTTAACTCATTT
TTATATTTCATAGATCAAATAAGAGAAATAACGGTATATTAATCCCTCCAAAAAAAAAAAACGGTATATTTACTAA
AAAATCTAAGCCACGTAGGAGGATAACAGGATCCCCGTAGGAGGATAACATCCAATCCAACCAATCACAACAA
TCCTGATGAGATAACCCACTTTAAGCCCACGCATCTGTGGCACATCTACATTATCTAAATCACACATTCTTCCA
CACATCTGAGCCACACAAAAACCAATCCACATCTTTATCACCCATTCTATAAAAAATCACACTTTGTGAGTCTAC
ACTTTGATTCCCTTCAAACACATACAAAGAGAAGAGACTAATTAATTAATTAATCATCTTGAGAGAAAATGGCGA
AAAACGTTGCGATTTTCGGCTTATTGTTTTCTCTTCTTGTGTTGGTTCCTTCTCAGATCTTCGCTGACACAATAT
GTATAGGCTACCATGCCAACAACTCAACCGACACTGTTGACACAGTACTTGAGAAGAATGTGACAGTGACACA
CTCTGTCAACCTACTTGAGGACAGTCACAATGGAAAACTATGTCTACTAAAAGGAATAGCCCCACTACAATTGG
GTAATTGCAGCGTTGCCGGATGGATCTTAGGAAACCCAGAATGCGAATTACTGATTTCCAAGGAATCATGGTC
CTACATTGTAGAAACACCAAATCCTGAGAATGGAACATGTTACCCAGGGAGTTTCAACGACTATGAAGAACTG
AAACACCTATTGAGCAGAATAAACCATTTTGAGAAAATTCAAATCATCCCCAAAAGTTCTTGGTCCGATCATGA
AGCCTCATCAGGAGTTAGCTCAGCATGTCCATACCTGGGAAGTCCCTCCTTTTTTAGAAATGTGGTATGGCTTA
TCAAAAAGAACAGTACATACCCAACAATAAAGAAAAGCTACAATAATACCAACCAAGAGGATCTTTTGGTACTG
TGGGGAATTCACCATCCTAATGATGCGGCAGAGCAGACAAGGCTATATCAAAACCCAACCACCTATATTTCCA
TTGGGACATCAACACTAAACCAGAGATTGGTACCAAAAATAGCTACTAGATCCAAAGTAAACGGGCAAAGTGG
AAGGATGGAGTTCTTCTGGACAATTTTAAAACCTAATGATGCAATCAACTTCGAGAGTAATGGAAATTTCATTG
CTCCAGAATATGCATACAAAATTGTCAAGAAAGGGGACTCAGCAATCATCACCTCAAATGCACCAATGGATGA
ATGTGATGCGAAGTGTCAAACACCTCAGGGAGCTATAAACAGCAGTCTTCCTTTCCAGAATGTACACCCAGTC
ACAATAGGAGAGTGTCCAAAGTATGTCAGGAGTGCAAAATTAAGGATGGTTACAGGACTAAGGAACATCCCAT
CCATTCAATCCAGAGGTTTGTTITGGAGCCATTGCCGGTTTCATTGAAGGGGGGTGGACTGGAATGGTAGATG
GGTGGTATGGTTATCATCATCAGAATGAGCAAGGATCTGGCTATGCTGCAGATCAAAAAAGTACACAAAATGC
CATTAACGGGATTACAAACAAGGTCAATTCTGTAATTGAGAAAATGAACACTCAATTCACAGCTGTGGGCAAAG
AGTTCAACAAATTGGAAAGAAGGATGGAAAACTTAAATAAAAAAGTTGATGATGGGTTTCTAGACATTTGGACA
TATAATGCAGAATTGTTGGTTCTACTGGAAAATGAAAGGACTTTGGATTTCCATGACTCCAATGTGAAGAATCT
GTATGAGAAAGTAAAAAGCCAATTAAAGAATAATGCCAAAGAAATAGGAAACGGGTGTTTTGAGTTCTATCACA
AGTGTAACAATGAATGCATGGAGAGTGTGAAAAATGGTACCTATGACTATCCAAAATATTCCGAAGAATCAAAG
TTAAACAGGGAGAAAATTGATGGAGTGAAATTGGAATCAATGGGAGTATACCAGATTCTGGCGATCTACTCAA
CTGTCGCCAGTTCCCTGGTTCTTTTGGTCTCCCTGGGGGCAATCAGCTTCTGGATGTGTTCCAATGGGTCTTT
GCAGTGTAGAATATGCATCTAAGAGCTCTAAGTTAAAATGCTTCTTCGTCTCCTATTTATAATATGGTTTGTTAT
TGTTAATTTTGTTCTTGTAGAAGAGCTTAATTAATCGTTGTTGTTATGAAATACTATTTGTATGAGATGAACTGGT
GTAATGTAATTCATTTACATAAGTGGAGTCAGAATCAGAATGTTTCCTCCATAACTAACTAGACATGAAGACCT
GCCGCGTACAATTGTCTTATATTTGAACAACTAAAATTGAACATCTTTTGCCACAACTTTATAAGTGGTTAATAT
AGCTCAAATATATGGTCAAGTTCAATAGATTAATAATGGAAATATCAGTTATCGAAATTCATTAACAATCAACTTA
ACGTTATTAACTACTAATTTTATATCATCCCCTTTGATAAATGATAGTACACCAATTAGGAAGGAGCATGCTCGA
GGCCTGGCTGGCCGAATTC
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SEQ. ID. NO. 66

San pham thiét ké 732, tir Pacl (nguoc chidu véi trinh ty khéi dau 35S) dén Ascl (ngay cung chidu véi nhan t6 két
thic NOS). Trinh ty ma héa H1 A/Brisbane/59/2007 dugc gach dudi.

TTAATTAAGAATTCGAGCTCCACCGCGGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTTATTGAGAA
GATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTGCGATAAAGGAAAGGCCATCGTTGAAGATGCCTC
TGCCGACAGTGGTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGT
CTTCAAAGCAAGTGGATTGATGTGATATCTCCACTGACGTAAGGGATGACGCACAATCCCACTATCCTTCGCAAGA
CCCTTCCTCTATATAAGGAAGTTCATTTCATTTGGAGAGGTATTAAAATCTTAATAGGTTTTGATAAAAGCGAACGT
GGGGAAACCCGAACCAAACCTTCTTCTAAACTCTCTCTCATCTCTCTTAAAGCAAACTTCTCTCTTGTCTTTCTTGC
GTGAGCGATCTTCAACGTTGTCAGATCGTGCTTCGGCACCAGTACAACGTTTTCTTTCACTGAAGCGAAATCAAAG
ATCTCTTTGTGGACACGTAGTGCGGCGCCATTAAATAACGTGTACTTGTCCTATTCTTGTCGGTGTGGTCTTGGGA
AAAGAAAGCTTGCTGGAGGCTGCTGTTCAGCCCCATACATTACTTGTTACGATTCTGCTGACTTTCGGCGGGTGCA
ATATCTCTACTTCTGCTTGACGAGGTATTGTTGCCTGTACTTCTTTCTTCTTCTTCTTGCTGATTGGTTCTATAAGAA
ATCTAGTATTTTCTTTGAAACAGAGTTTTCCCGTGGTTTTCGAACTTGGAGAAAGATTGTTAAGCTTCTGTATATTCT
GCCCAAATTTGTCGGGCCCATGAAAGTAAAACTACTGGTCCTGTTATGCACATTTACAGCTACATATGCAGACACA
ATATGTATAGGCTACCATGCTAACAACTCGACCGACACTGTTGACACAGTACTTGAAAAGAATGTGACAGTGACAC
ACTCTGTCAACCTGCTTGAGAACAGTCACAATGGAAAACTATGTCTATTAAAAGGAATAGCCCCACTACAATTGGG
TAATTGCAGCGTTGCCGGGTGGATCTTAGGAAACCCAGAATGCGAATTACTGATTTCCAAGGAGTCATGGTCCTAC
ATTGTAGAAAAACCAAATCCTGAGAATGGAACATGTTACCCAGGGCATTTCGCTGACTATGAGGAACTGAGGGAG
CAATTGAGTTCAGTATCTTCATTTGAGAGGTTCGAAATATTCCCCAAAGAAAGCTCATGGCCCAACCACACCGTAA
CCGGAGTGTCAGCATCATGCTCCCATAATGGGGAAAGCAGTTTTTACAGAAATTTGCTATGGCTGACGGGGAAGA
ATGGTTTGTACCCAAACCTGAGCAAGTCCTATGCAAACAACAAAGAAAAAGAAGTCCTTGTACTATGGGGTGTTCA
TCACCCGCCAAACATAGGTGACCAAAAGGCCCTCTATCATACAGAAAATGCTTATGTCTCTGTAGTGTCTTCACATT
ATAGCAGAAAATTCACCCCAGAAATAGCCAAAAGACCCAAAGTAAGAGATCAAGAAGGAAGAATCAATTACTACTG
GACTCTGCTTGAACCCGGGGATACAATAATATTTGAGGCAAATGGAAATCTAATAGCGCCAAGATATGCTTTCGCA
CTGAGTAGAGGCTTTGGATCAGGAATCATCAACTCAAATGCACCAATGGATAAATGTGATGCGAAGTGCCAAACAC
CTCAGGGAGCTATAAACAGCAGTCTTCCTTTCCAGAACGTACACCCAGTCACAATAGGAGAGTGTCCAAAGTATGT
CAGGAGTGCAAAATTAAGGATGGTTACAGGACTAAGGAACATCCCATCCATTCAATCCAGAGGTTTGTTTGGAGCC
ATTGCCGGTTTCATTGAAGGGGGGTGGACTGGAATGGTAGATGGTTGGTATGGTTATCATCATCAGAATGAGCAA
GGATCTGGCTATGCTGCAGATCAAAAAAGCACACAAAATGCCATTAATGGGATTACAAACAAGGTCAATTCTGTAA
TTGAGAAAATGAACACTCAATTCACAGCAGTGGGCAAAGAGTTCAACAAATTGGAAAGAAGGATGGAAAACTTGAA
TAAAAAAGTTGATGATGGGTTTATAGACATTTGGACATATAATGCAGAACTGTTGGTTCTACTGGAAAATGAAAGGA
CTTTGGATTTCCATGACTCCAATGTGAAGAATCTGTATGAGAAAGTAAAAAGCCAGTTAAAGAATAATGCTAAAGAA
ATAGGAAATGGGTGTTTTGAGTTCTATCACAAGTGTAACGATGAATGCATGGAGAGTGTAAAGAATGGAACTTATG
ACTATCCAAAATATTCCGAAGAATCAAAGTTAAACAGGGAGAAAATTGATGGAGTGAAATTGGAATCAATGGGAGT
CTATCAGATTCTGGCGATCTACTCAACAGTCGCCAGTTCTCTGGTTCTTTTGGTCTCCCTGGGGGCAATCAGCTTC
TGGATGTGTTCCAATGGGTCTTTACAGTGTAGAATATGCATCTAAAGGCCTATTTTCTTTAGTTTGAATTTACTGTTA
TTCGGTGTGCATTTCTATGTTTGGTGAGCGGTTTTCTGTGCTCAGAGTGTGTTTATTTTATGTAATTTAATTTCTTTG
TGAGCTCCTGTTTAGCAGGTCGTCCCTTCAGCAAGGACACAAAAAGATTTTAATTTTATTAAAAAAAAAAAAAAAAA
AGACCGGGAATTCGATATCAAGCTTATCGACCTGCAGATCGTTCAAACATTTGGCAATAAAGTTTCTTAAGATTGAA
TCCTGTTGCCGGTCTTGCGATGATTATCATATAATTTCTGTTGAATTACGTTAAGCATGTAATAATTAACATGTAATG
CATGACGTTATTTATGAGATGGGTTTTTATGATTAGAGTCCCGCAATTATACATTTAATACGCGATAGAAAACAAAAT
ATAGCGCGCAAACTAGGATAAATTATCGCGCGCGGTGTCATCTATGTTACTAGATTCTAGAGTCTCAAGCTTCGGC
GCGCC
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SEQ. ID. NO. 67
Trinh tw mi héa, tir ATG dén két thic, ciia sin phim thiét ké trung gian 787.

ATGGCGAAAAACGTTGCGATTTTCGGCTTATTGTTTTCTCTTCTTGTGTTGGTTCCTTCTCAGATCTTCG
CTGACACAATATGTATAGGCTACCATGCTAACAACTCGACCGACACTGTTGACACAGTACTTGAAAAGA
ATGTGACAGTGACACACTCTGTCAACCTGCTTGAGAACAGTCACAATGGAAAACTATGTCTATTAAAAGG
AATAGCCCCACTACAATTGGGTAATTGCAGCGTTGCCGGGTGGATCTTAGGAAACCCAGAATGCGAATT
ACTGATTTCCAAGGAGTCATGGTCCTACATTGTAGAAAAACCAAATCCTGAGAATGGAACATGTTACCCA
GGGCATTTCGCTGACTATGAGGAACTGAGGGAGCAATTGAGTTCAGTATCTTCATTTGAGAGGTTCGAA
ATATTCCCCAAAGAAAGCTCATGGCCCAACCACACCGTAACCGGAGTGTCAGCATCATGCTCCCATAAT
GGGGAAAGCAGTTTTTACAGAAATTTGCTATGGCTGACGGGGAAGAATGGTTTGTACCCAAACCTGAGC
AAGTCCTATGCAAACAACAAAGAAAAAGAAGTCCTTGTACTATGGGGTGTTCATCACCCGCCAAACATA
GGTGACCAAAAGGCCCTCTATCATACAGAAAATGCTTATGTCTCTGTAGTGTCTTCACATTATAGCAGAA
AATTCACCCCAGAAATAGCCAAAAGACCCAAAGTAAGAGATCAAGAAGGAAGAATCAATTACTACTGGA
CTCTGCTTGAACCCGGGGATACAATAATATTTGAGGCAAATGGAAATCTAATAGCGCCAAGATATGCTTT
CGCACTGAGTAGAGGCTTTGGATCAGGAATCATCAACTCAAATGCACCAATGGATAAATGTGATGCGAA
GTGCCAAACACCTCAGGGAGCTATAAACAGCAGTCTTCCTTTCCAGAACGTACACCCAGTCACAATAGG
AGAGTGTCCAAAGTATGTCAGGAGTGCAAAATTAAGGATGGTTACAGGACTAAGGAACATCCCATCCAT
TCAATCCAGAGGTTTGTTTGGAGCCATTGCCGGTTTCATTGAAGGGGGGTGGACTGGAATGGTAGATG
GTTGGTATGGTTATCATCATCAGAATGAGCAAGGATCTGGCTATGCTGCAGATCAAAAAAGCACACAAA
ATGCCATTAATGGGATTACAAACAAGGTCAATTCTGTAATTGAGAAAATGAACACTCAATTCACAGCAGT
GGGCAAAGAGTTCAACAAATTGGAAAGAAGGATGGAAAACTTGAATAAAAAAGTTGATGATGGGTTTATA
GACATTTGGACATATAATGCAGAACTGTTGGTTCTACTGGAAAATGAAAGGACTTTGGATTTCCATGACT
CCAATGTGAAGAATCTGTATGAGAAAGTAAAAAGCCAGTTAAAGAATAATGCTAAAGAAATAGGAAATGG
GTGTTTTGAGTTCTATCACAAGTGTAACGATGAATGCATGGAGAGTGTAAAGAATGGAACTTATGACTAT
CCAAAATATTCCGAAGAATCAAAGTTAAACAGGGAGAAAATTGATGGAGTGAAATTGGAATCAATGGGA
GTCTATCAGATTCTGGCGATCTACTCAACAGTCGCCAGTTCTCTGGTTCTTTTGGTCTCCCTGGGGGCA
ATCAGCTTCTGGATGTGTTCCAATGGGTCTTTACAGTGTAGAATATGCATCTAA

-111-



23591

30/49
Fig. 33

SEQ. ID. NO. 68

San phdm thiét ké 733, tir Pacl (nguoc chidu véi trinh tu khéi dau 35S) dén Ascl (ngay cling chidu véi nhan t6 két thuc
NOS). Trinh ty ma héa SpPDI A/Brisbane/59/2007 dugc gach dudi.

TTAATTAAGAATTCGAGCTCCACCGCGGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTTATTGAGAAG
ATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTGCGATAAAGGAAAGGCCATCGTTGAAGATGCCTCTG
CCGACAGTGGTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTT
CAAAGCAAGTGGATTGATGTGATATCTCCACTGACGTAAGGGATGACGCACAATCCCACTATCCTTCGCAAGACCCT
TCCTCTATATAAGGAAGTTCATTTCATTTGGAGAGGTATTAAAATCTTAATAGGTTTTGATAAAAGCGAACGTGGGGA
AACCCGAACCAAACCTTCTTCTAAACTCTCTCTCATCTCTCTTAAAGCAAACTTCTCTCTTGTCTTTCTTGCGTGAGC
GATCTTCAACGTTGTCAGATCGTGCTTCGGCACCAGTACAACGTTTTCTTTCACTGAAGCGAAATCAAAGATCTCTTT
GTGGACACGTAGTGCGGCGCCATTAAATAACGTGTACTTGTCCTATTCTTGTCGGTGTGGTCTTGGGAAAAGAAAGC
TTGCTGGAGGCTGCTGTTCAGCCCCATACATTACTTGTTACGATTCTGCTGACTTTCGGCGGGTGCAATATCTCTAC
TTCTGCTTGACGAGGTATTGTTGCCTGTACTTCTTTCTTCTTCTTCTTGCTGATTGGTTCTATAAGAAATCTAGTATTT
TCTTTGAAACAGAGTTTTCCCGTGGTTTTCGAACTTGGAGAAAGATTGTTAAGCTTCTGTATATTCTGCCCAAATTTGT
CGGGCCCATGGCGAAAAACGTTGCGATTTTCGGCTTATTGTTTTCTCTTCTTGTGTTGGTTCCTTCTCAGATCTTCGC
TGACACAATATGTATAGGCTACCATGCTAACAACTCGACCGACACTGTTGACACAGTACTTGAAAAGAATGTGACAG
TGACACACTCTGTCAACCTGCTTGAGAACAGTCACAATGGAAAACTATGTCTATTAAAAGGAATAGCCCCACTACAAT
TGGGTAATTGCAGCGTTGCCGGGTGGATCTTAGGAAACCCAGAATGCGAATTACTGATTTCCAAGGAGTCATGGTC
CTACATTGTAGAAAAACCAAATCCTGAGAATGGAACATGTTACCCAGGGCATTTCGCTGACTATGAGGAACTGAGGG
AGCAATTGAGTTCAGTATCTTCATTTGAGAGGTTCGAAATATTCCCCAAAGAAAGCTCATGGCCCAACCACACCGTA
ACCGGAGTGTCAGCATCATGCTCCCATAATGGGGAAAGCAGTTTTTACAGAAATTTGCTATGGCTGACGGGGAAGA
ATGGTTTGTACCCAAACCTGAGCAAGTCCTATGCAAACAACAAAGAAAAAGAAGTCCTTGTACTATGGGGTGTTCAT
CACCCGCCAAACATAGGTGACCAAAAGGCCCTCTATCATACAGAAAATGCTTATGTCTCTGTAGTGTCTTCACATTAT
AGCAGAAAATTCACCCCAGAAATAGCCAAAAGACCCAAAGTAAGAGATCAAGAAGGAAGAATCAATTACTACTGGAC
TCTGCTTGAACCCGGGGATACAATAATATTTGAGGCAAATGGAAATCTAATAGCGCCAAGATATGCTTTCGCACTGA
GTAGAGGCTTTGGATCAGGAATCATCAACTCAAATGCACCAATGGATAAATGTGATGCGAAGTGCCAAACACCTCAG
GGAGCTATAAACAGCAGTCTTCCTTTCCAGAACGTACACCCAGTCACAATAGGAGAGTGTCCAAAGTATGTCAGGAG
TGCAAAATTAAGGATGGTTACAGGACTAAGGAACATCCCATCCATTCAATCCAGAGGTTTGTTITGGAGCCATTGCCG
GTTTCATTGAAGGGGGGTGGACTGGAATGGTAGATGGTTGGTATGGTTATCATCATCAGAATGAGCAAGGATCTGG
CTATGCTGCAGATCAAAAAAGCACACAAAATGCCATTAATGGGATTACAAACAAGGTCAATTCTGTAATTGAGAAAAT
GAACACTCAATTCACAGCAGTGGGCAAAGAGTTCAACAAATTGGAAAGAAGGATGGAAAACTTGAATAAAAAAGTTG
ATGATGGGTTTATAGACATTTGGACATATAATGCAGAACTGTTGGTTCTACTGGAAAATGAAAGGACTTTGGATTTCC
ATGACTCCAATGTGAAGAATCTGTATGAGAAAGTAAAAAGCCAGTTAAAGAATAATGCTAAAGAAATAGGAAATGGGT
GTTTTGAGTTCTATCACAAGTGTAACGATGAATGCATGGAGAGTGTAAAGAATGGAACTTATGACTATCCAAAATATT
CCGAAGAATCAAAGTTAAACAGGGAGAAAATTGATGGAGTGAAATTGGAATCAATGGGAGTCTATCAGATTCTGGCG
ATCTACTCAACAGTCGCCAGTTCTCTGGTTCTTTTGGTCTCCCTGGGGGCAATCAGCTTCTGGATGTGTTCCAATGG
GTCTTTACAGTGTAGAATATGCATCTAAAGGCCTATTTTCTTTAGTTTGAATTTACTGTTATTCGGTGTGCATTTCTAT
GTTTGGTGAGCGGTTTTCTGTGCTCAGAGTGTGTTTATTTTATGTAATTTAATTTCTTTGTGAGCTCCTGTTTAGCAGG
TCGTCCCTTCAGCAAGGACACAAAAAGATTTTAATTTTATTAAAAAAAAAAAAAAAAAAGACCGGGAATTCGATATCAA
GCTTATCGACCTGCAGATCGTTCAAACATTTGGCAATAAAGTTTCTTAAGATTGAATCCTGTTGCCGGTCTTGCGATG
ATTATCATATAATTTCTGTTGAATTACGTTAAGCATGTAATAATTAACATGTAATGCATGACGTTATTTATGAGATGGG
TTTTTATGATTAGAGTCCCGCAATTATACATTTAATACGCGATAGAAAACAAAATATAGCGCGCAAACTAGGATAAATT
ATCGCGCGCGGTGTCATCTATGTTACTAGATTCTAGAGTCTCAAGCTTCGGCGCGCC
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SEQ. ID. NO. 69

San phdm thiét ké 734, tir Pacl (nguoc chiéu véi trinh tw khoi dau 358S) dén Ascl (ngay cing chiéu vdi nhan t
két thic NOS). Trinh ty ma héa HA thé kham dugc gach dudi.

TTAATTAAGAATTCGAGCTCCACCGCGGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTTATTGAGAAG
ATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTGCGATAAAGGAAAGGCCATCGTTGAAGATGCCTCTG
CCGACAGTGGTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTT
CAAAGCAAGTGGATTGATGTGATATCTCCACTGACGTAAGGGATGACGCACAATCCCACTATCCTTCGCAAGACCC
TTCCTCTATATAAGGAAGTTCATTTCATTTGGAGAGGTATTAAAATCTTAATAGGTTTTGATAAAAGCGAACGTGGGG
AAACCCGAACCAAACCTTCTTCTAAACTCTCTCTCATCTCTCTTAAAGCAAACTTCTCTCTTGTCTTTCTTGCGTGAG
CGATCTTCAACGTTGTCAGATCGTGCTTCGGCACCAGTACAACGTTTTCTTTCACTGAAGCGAAATCAAAGATCTCT
TTGTGGACACGTAGTGCGGCGCCATTAAATAACGTGTACTTGTCCTATTCTTGTCGGTGTGGTCTTGGGAAAAGAA
AGCTTGCTGGAGGCTGCTGTTCAGCCCCATACATTACTTGTTACGATTCTGCTGACTTTCGGCGGGTGCAATATCT
CTACTTCTGCTTGACGAGGTATTGTTGCCTGTACTTCTTTCTTCTTCTTCTTGCTGATTGGTTCTATAAGAAATCTAG
TATTTTCTTTGAAACAGAGTTTTCCCGTGGTTTTCGAACTTGGAGAAAGATTGTTAAGCTTCTGTATATTCTGCCCAA
ATTTGTCGGGCCCATGGAGAAAATAGTGCTTCTTCTTGCAATAGTCAGTCTTGTTAAAAGTGATCAGATTTGCATTG
GTTACCATGCAAACAATTCAACAGAGCAGGTTGACACAATCATGGAAAAGAACGTTACTGTTACACATGCCCAAGA
CATACTGGAAAAGACACACAACGGGAAGCTCTGCGATCTAGATGGAGTGAAGCCTCTAATTTTAAGAGATTGTAGT
GTAGCTGGATGGCTCCTCGGGAACCCAATGTGTGACGAATTCATCAATGTACCGGAATGGTCTTACATAGTGGAGA
AGGCCAATCCAACCAATGACCTCTGTTACCCAGGGCATTTCGCTGACTATGAGGAACTGAGGGAGCAATTGAGTTC
AGTATCTTCATTTGAGAGGTTCGAAATATTCCCCAAAGAAAGCTCATGGCCCAACCACACCGTAACCGGAGTGTCA
GCATCATGCTCCCATAATGGGGAAAGCAGTTTTTACAGAAATTTGCTATGGCTGACGGGGAAGAATGGTTTGTACC
CAAACCTGAGCAAGTCCTATGCAAACAACAAAGAAAAAGAAGTCCTTGTACTATGGGGTGTTCATCACCCGCCAAA
CATAGGTGACCAAAAGGCCCTCTATCATACAGAAAATGCTTATGTCTCTGTAGTGTCTTCACATTATAGCAGAAAAT
TCACCCCAGAAATAGCCAAAAGACCCAAAGTAAGAGATCAAGAAGGAAGAATCAATTACTACTGGACTCTGCTTGA
ACCCGGGGATACAATAATATTTGAGGCAAATGGAAATCTAATAGCGCCAAGATATGCTTTCGCACTGAGTAGAGGC
TTTGGATCAGGAATTATGAAAAGTGAATTGGAATATGGTAACTGCAACACCAAGTGTCAAACTCCAATGGGGGCGA
TAAACTCTAGTATGCCATTCCACAACATACACCCTCTCACCATCGGGGAATGCCCCAAATATGTGAAATCAAACAGA
TTAGTCCTTGCAACAGGGCTCAGAAATAGCCCTCAAAGAGAGAGCAGAAGAAAAAAGAGAGGACTATTTGGAGCTA
TAGCAGGTTTTATAGAGGGAGGATGGCAGGGAATGGTAGATGGTTGGTATGGGTACCACCATAGCAATGAGCAGG
GGAGTGGGTACGCTGCAGACAAAGAATCCACTCAAAAGGCAATAGATGGAGTCACCAATAAGGTCAACTCAATCAT
TGACAAAATGAACACTCAGTTTGAGGCCGTTGGAAGGGAATTTAATAACTTAGAAAGGAGAATAGAGAATTTAAACA
AGAAGATGGAAGACGGGTTTCTAGATGTCTGGACTTATAATGCCGAACTTCTGGTTCTCATGGAAAATGAGAGAAC
TCTAGACTTTCATGACTCAAATGTTAAGAACCTCTACGACAAGGTCCGACTACAGCTTAGGGATAATGCAAAGGAG
CTGGGTAACGGTTGTTTCGAGTTCTATCACAAATGTGATAATGAATGTATGGAAAGTATAAGAAACGGAACGTACAA
CTATCCGCAGTATTCAGAAGAAGCAAGATTAAAAAGAGAGGAAATAAGTGGGGTAAAATTGGAATCAATAGGAACT
TACCAAATACTGTCAATTTATTCAACAGTGGCGAGTTCCCTAGCACTGGCAATCATGATGGCTGGTCTATCTTTATG
GATGTGCTCCAATGGATCGTTACAATGCAGAATTTGCATTTAAAGGCCTATTTTCTTTAGTTTGAATTTACTGTTATT
CGGTGTGCATTTCTATGTTTGGTGAGCGGTTTTCTGTGCTCAGAGTGTGTTTATTTTATGTAATTTAATTTCTTTGTG
AGCTCCTGTTTAGCAGGTCGTCCCTTCAGCAAGGACACAAAAAGATTTTAATTTTATTAAAAAAAAAAAAAAAAAAGA
CCGGGAATTCGATATCAAGCTTATCGACCTGCAGATCGTTCAAACATTTGGCAATAAAGTTTCTTAAGATTGAATCC
TGTTGCCGGTCTTGCGATGATTATCATATAATTTCTGTTGAATTACGTTAAGCATGTAATAATTAACATGTAATGCAT
GACGTTATTTATGAGATGGGTTTTTATGATTAGAGTCCCGCAATTATACATTTAATACGCGATAGAAAACAAAATATA
GCGCGCAAACTAGGATAAATTATCGCGCGCGGTGTCATCTATGTTACTAGATTCTAGAGTCTCAAGCTTCGGCGCG
cC
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SEQ. ID. NO. 70

Doan Dralll-Plasto(-84+1)-H3 A/Brisbane/10/07-Sacl dugc téng hop

CACTTTGTGAGTCTACACTTTGATTCCCTTCAAACACATACAAAGAGAAGAGACTAATTAATTAATTAAT
CATCTTGAGAGAAAATGAAGACTATCATTGCTTTGAGCTACATTCTATGTCTGGTTTTCACTCAAAAACT
TCCCGGAAATGACAACAGCACGGCAACGCTGTGCCTTGGGCACCATGCAGTACCAAACGGAACGATA
GTGAAAACAATCACGAATGACCAAATTGAAGTTACTAATGCTACTGAGCTGGTTCAGAGTTCCTCAACA
GGTGAAATATGCGACAGTCCTCATCAGATCCTTGATGGAGAAAACTGCACACTAATAGATGCTCTATTG
GGAGACCCTCAGTGTGATGGCTTCCAAAATAAGAAATGGGACCTTTTTGTTGAACGCAGCAAAGCCTA
CAGCAACTGTTACCCTTATGATGTGCCGGATTATGCCTCCCTTAGGTCACTAGTTGCCTCATCCGGCA
CACTGGAGTTTAACAATGAAAGTTTCAATTGGACTGGAGTCACTCAAAACGGAACAAGCTCTGCTTGC
ATAAGGAGATCTAATAACAGTTTCTTTAGTAGATTGAATTGGTTGACCCACTTAAAATTCAAATACCCAG
CATTGAACGTGACTATGCCAAACAATGAAAAATTTGACAAATTGTACATTTGGGGGGTTCACCACCCG
GGTACGGACAATGACCAAATCTTCCTGTATGCTCAAGCATCAGGAAGAATCACAGTCTCTACCAAAAG
AAGCCAACAAACTGTAATCCCGAATATCGGATCTAGACCCAGAGTAAGGAATATCCCCAGCAGAATAA
GCATCTATTGGACAATAGTAAAACCGGGAGACATACTTTTGATTAACAGCACAGGGAATCTAATTGCTC
CTAGGGGTTACTTCAAAATACGAAGTGGGAAAAGCTCAATAATGAGATCAGATGCACCCATTGGCAAA
TGCAATTCTGAATGCATCACTCCAAACGGAAGCATTCCCAATGACAAACCATTCCAAAATGTAAACAGG
ATCACATACGGGGCCTGTCCCAGATATGTTAAGCAAAACACTCTGAAATTGGCAACAGGGATGCGAAA
TGTACCAGAGAAACAAACTAGAGGCATATTTGGCGCAATCGCGGGTTTCATAGAAAATGGTTGGGAGG
GAATGGTGGATGGTTGGTATGGTTTCAGGCATCAAAATTCTGAGGGAATAGGACAAGCAGCAGATCTC
AAAAGCACTCAAGCAGCAATCGATCAAATCAATGGGAAGCTGAATAGGTTGATCGGGAAAACCAACGA
GAAATTCCATCAGATTGAAAAAGAGTTCTCAGAAGTCGAAGGGAGAATCCAGGACCTTGAGAAATATG
TTGAGGACACCAAAATAGATCTCTGGTCATACAACGCGGAGCTTCTTGTTGCCCTGGAGAACCAACAT
ACAATTGATCTAACTGACTCAGAAATGAACAAACTGTTTGAAAAAACAAAGAAGCAACTGAGGGAAAAT
GCTGAGGATATGGGCAATGGTTGTTTCAAAATATACCACAAATGTGACAATGCCTGCATAGGATCAATC
AGAAATGGAACTTATGACCACGATGTATACAGAGATGAAGCATTAAACAACCGGTTCCAGATCAAGGG
CGTTGAGCTGAAGTCAGGATACAAAGATTGGATACTATGGATTTCCTTTGCCATATCATGTTTTTTGCT
TTGTGTTGCTTTGTTGGGGTTCATCATGTGGGCCTGCCAAAAAGGCAACATTAGGTGCAACATTTGCA
TTTGAGAGCTC

-114-



23591

33/49
Fig. 36

SEQ. ID. NO. 71

San phim thiét ké 736, tir Pacl (ngugc chiéu véi trinh tur khéi dau 35S) dén Ascl (ngay cing chidu véi nhan t6
két thuc NOS). Trinh ty m& héa SpPDI-H3 A/Brisbane/10/2077 dugc gach dudi.

TTAATTAAGAATTCGAGCTCCACCGCGGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTTATTGAGAA
GATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTGCGATAAAGGAAAGGCCATCGTTGAAGATGCCTC
TGCCGACAGTGGTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGT
CTTCAAAGCAAGTGGATTGATGTGATATCTCCACTGACGTAAGGGATGACGCACAATCCCACTATCCTTCGCAAG
ACCCTTCCTCTATATAAGGAAGTTCATTTCATTTGGAGAGGTATTAAAATCTTAATAGGTTTTGATAAAAGCGAACG
TGGGGAAACCCGAACCAAACCTTCTTCTAAACTCTCTCTCATCTCTCTTAAAGCAAACTTCTCTCTTGTCTTTCTTG
CGTGAGCGATCTTCAACGTTGTCAGATCGTGCTTCGGCACCAGTACAACGTTTTCTTTCACTGAAGCGAAATCAAA
GATCTCTTTGTGGACACGTAGTGCGGCGCCATTAAATAACGTGTACTTGTCCTATTCTTGTCGGTGTGGTCTTGGG
AAAAGAAAGCTTGCTGGAGGCTGCTGTTCAGCCCCATACATTACTTGTTACGATTCTGCTGACTTTCGGCGGGTG
CAATATCTCTACTTCTGCTTGACGAGGTATTGTTGCCTGTACTTCTTTCTTCTTCTTCTTGCTGATTGGTTCTATAAG
AAATCTAGTATTTTCTTTGAAACAGAGTTTTCCCGTGGTTTTCGAACTTGGAGAAAGATTGTTAAGCTTCTGTATATT
CTGCCCAAATTTGTCGGGCCCATGGCGAAAAACGTTGCGATTTTCGGCTTATTGTTITTICTCTTCTTIGTGTTGGTTC
CTTCTCAGATCTTCGCTCAAAAACTTCCCGGAAATGACAACAGCACGGCAACGCTGTGCCTTGGGCACCATGCAG
TACCAAACGGAACGATAGTGAAAACAATCACGAATGACCAAATTGAAGTTACTAATGCTACTGAGCTGGTTCAGAG
TTCCTCAACAGGTGAAATATGCGACAGTCCTCATCAGATCCTTGATGGAGAAAACTGCACACTAATAGATGCTCTA
TTGGGAGACCCTCAGTGTGATGGCTTCCAAAATAAGAAATGGGACCTTTTTGTTGAACGCAGCAAAGCCTACAGC
AACTGTTACCCTTATGATGTGCCGGATTATGCCTCCCTTAGGTCACTAGTTGCCTCATCCGGCACACTGGAGTTTA
ACAATGAAAGTTTCAATTGGACTGGAGTCACTCAAAACGGAACAAGCTCTGCTTGCATAAGGAGATCTAATAACAG
TTTCTTTAGTAGATTGAATTGGTTGACCCACTTAAAATTCAAATACCCAGCATTGAACGTGACTATGCCAAACAATG
AAAAATTTGACAAATTGTACATTITGGGGGGTTCACCACCCGGGTACGGACAATGACCAAATCTTCCTGTATGCTCA
AGCATCAGGAAGAATCACAGTCTCTACCAAAAGAAGCCAACAAACTGTAATCCCGAATATCGGATCTAGACCCAG
AGTAAGGAATATCCCCAGCAGAATAAGCATCTATTGGACAATAGTAAAACCGGGAGACATACTTTTGATTAACAGC
ACAGGGAATCTAATTGCTCCTAGGGGTTACTTCAAAATACGAAGTGGGAAAAGCTCAATAATGAGATCAGATGCAC
CCATTGGCAAATGCAATTCTGAATGCATCACTCCAAACGGAAGCATTCCCAATGACAAACCATTCCAAAATGTAAA
CAGGATCACATACGGGGCCTGTCCCAGATATGTTAAGCAAAACACTCTGAAATTGGCAACAGGGATGCGAAATGT
ACCAGAGAAACAAACTAGAGGCATATTTGGCGCAATCGCGGGTTTCATAGAAAATGGTTGGGAGGGAATGGTGG
ATGGTTGGTATGGTTTCAGGCATCAAAATTCTGAGGGAATAGGACAAGCAGCAGATCTCAAAAGCACTCAAGCAG
CAATCGATCAAATCAATGGGAAGCTGAATAGGTTGATCGGGAAAACCAACGAGAAATTCCATCAGATTGAAAAAGA
GTTCTCAGAAGTCGAAGGGAGAATCCAGGACCTTGAGAAATATGTTGAGGACACCAAAATAGATCTCTGGTCATA
CAACGCGGAGCTTCTTGTTGCCCTGGAGAACCAACATACAATTGATCTAACTGACTCAGAAATGAACAAACTGTTT
GAAAAAACAAAGAAGCAACTGAGGGAAAATGCTGAGGATATGGGCAATGGTTGTTTCAAAATATACCACAAATGTG
ACAATGCCTGCATAGGATCAATCAGAAATGGAACTTATGACCACGATGTATACAGAGATGAAGCATTAAACAACCG
GTTCCAGATCAAGGGCGTTGAGCTGAAGTCAGGATACAAAGATTGGATACTATGGATTTCCTTTGCCATATCATGT
TTTTTGCTTTGTGTTGCTTTGTTGGGGTTCATCATGTGGGCCTGCCAAAAAGGCAACATTAGGTGCAACATTTGCA
TTTGAAGGCCTATTTTCTTTAGTTTGAATTTACTGTTATTCGGTGTGCATTTCTATGTTTGGTGAGCGGTTTTCTGTG
CTCAGAGTGTGTTTATTTTATGTAATTTAATTTCTTTGTGAGCTCCTGTTTAGCAGGTCGTCCCTTCAGCAAGGACA
CAAAAAGATTTTAATTTTATTAAAAAAAAAAAAAAAAAAGACCGGGAATTCGATATCAAGCTTATCGACCTGCAGAT
CGTTCAAACATTTGGCAATAAAGTTTCTTAAGATTGAATCCTGTTGCCGGTCTTGCGATGATTATCATATAATTTCT
GTTGAATTACGTTAAGCATGTAATAATTAACATGTAATGCATGACGTTATTTATGAGATGGGTTTTTATGATTAGAGT
CCCGCAATTATACATTTAATACGCGATAGAAAACAAAATATAGCGCGCAAACTAGGATAAATTATCGCGCGCGGTG
TCATCTATGTTACTAGATTCTAGAGTCTCAAGCTTCGGCGCGCC
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SEQ. ID. NO. 72

San phém thiét ké 737, tir Pacl (nguoc chiéu véi trinh ty khoi dau 35S) dén Ascl (ngay cing chiéu véi nhan t
két thuc NOS). Trinh tu ma héa HA thé kham dugc gach dudi.

TTAATTAAGAATTCGAGCTCCACCGCGGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTTATTGAGAAGA
TAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTGCGATAAAGGAAAGGCCATCGTTGAAGATGCCTCTGC
CGACAGTGGTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCA
AAGCAAGTGGATTGATGTGATATCTCCACTGACGTAAGGGATGACGCACAATCCCACTATCCTTCGCAAGACCCTTC
CTCTATATAAGGAAGTTCATTTCATTTGGAGAGGTATTAAAATCTTAATAGGTTTTGATAAAAGCGAACGTGGGGAAA
CCCGAACCAAACCTTCTTCTAAACTCTCTCTCATCTCTCTTAAAGCAAACTTCTCTCTTGTCTTTCTTGCGTGAGCGAT
CTTCAACGTTGTCAGATCGTGCTTCGGCACCAGTACAACGTTTTCTTTCACTGAAGCGAAATCAAAGATCTCTTTGTG
GACACGTAGTGCGGCGCCATTAAATAACGTGTACTTGTCCTATTCTTGTCGGTGTGGTCTTGGGAAAAGAAAGCTTG
CTGGAGGCTGCTGTTCAGCCCCATACATTACTTGTTACGATTCTGCTGACTTTCGGCGGGTGCAATATCTCTACTTCT
GCTTGACGAGGTATTGTTGCCTGTACTTCTTTCTTCTTCTTCTTGCTGATTGGTTCTATAAGAAATCTAGTATTTTCTTT
GAAACAGAGTTTTCCCGTGGTTTTCGAACTTGGAGAAAGATTGTTAAGCTTCTGTATATTCTGCCCAAATTTGTCGGG
CCCATGGCGAAAAACGTTGCGATTTTCGGCTTATTGTTTTCTCTTCTTGTGTTGGTTCCTTCTCAGATCTTCGCTCAA
AAACTTCCCGGAAATGACAACAGCACGGCAACGCTGTGCCTTGGGCACCATGCAGTACCAAACGGAACGATAGTGA
AAACAATCACGAATGACCAAATTGAAGTTACTAATGCTACTGAGCTGGTTCAGAGTTCCTCAACAGGTGAAATATGCG
ACAGTCCTCATCAGATCCTTGATGGAGAAAACTGCACACTAATAGATGCTCTATTGGGAGACCCTCAGTGTGATGGC
TTCCAAAATAAGAAATGGGACCTTTTTGTTGAACGCAGCAAAGCCTACAGCAACTGTTACCCTTATGATGTGCCGGAT
TATGCCTCCCTTAGGTCACTAGTTGCCTCATCCGGCACACTGGAGTTTAACAATGAAAGTTTCAATTGGACTGGAGT
CACTCAAAACGGAACAAGCTCTGCTTGCATAAGGAGATCTAATAACAGTTTCTTTAGTAGATTGAATTGGTTGACCCA
CTTAAAATTCAAATACCCAGCATTGAACGTGACTATGCCAAACAATGAAAAATTTGACAAATTGTACATTTGGGGGGT
TCACCACCCGGGTACGGACAATGACCAAATCTTCCTGTATGCTCAAGCATCAGGAAGAATCACAGTCTCTACCAAAA
GAAGCCAACAAACTGTAATCCCGAATATCGGATCTAGACCCAGAGTAAGGAATATCCCCAGCAGAATAAGCATCTAT
TGGACAATAGTAAAACCGGGAGACATACTTTTGATTAACAGCACAGGGAATCTAATTGCTCCTAGGGGTTACTTCAAA
ATACGAAGTGGGAAAAGCTCAATAATGAGATCAGATGCACCCATTGGCAAATGCAATTCTGAATGCATCACTCCAAA
CGGAAGCATTCCCAATGACAAACCATTCCAAAATGTAAACAGGATCACATACGGGGCCTGTCCCAGATATGTTAAGC
AAAACACTCTGAAATTGGCAACAGGGATGCGAAATGTACCAGAGAAACAAACTAGAGGCATATTTGGCGCAATCGCG
GGTTTCATAGAAAATGGTTGGGAGGGAATGGTGGATGGTTGGTATGGTTTCAGGCATCAAAATTCTGAGGGAATAG
GACAAGCAGCAGATCTCAAAAGCACTCAAGCAGCAATCGATCAAATCAATGGGAAGCTGAATAGGTTGATCGGGAA
AACCAACGAGAAATTCCATCAGATTGAAAAAGAGTTCTCAGAAGTCGAAGGGAGAATCCAGGACCTTGAGAAATATG
TTGAGGACACCAAAATAGATCTCTGGTCATACAACGCGGAGCTTCTTGTTGCCCTGGAGAACCAACATACAATTGAT
CTAACTGACTCAGAAATGAACAAACTGTTTGAAAAAACAAAGAAGCAACTGAGGGAAAATGCTGAGGATATGGGCAA
TGGTTGTTTCAAAATATACCACAAATGTGACAATGCCTGCATAGGATCAATCAGAAATGGAACTTATGACCACGATGT
ATACAGAGATGAAGCATTAAACAACCGGTTCCAGATCAAGGGCGTTGAGCTGAAGTCAATAGGAACTTACCAAATAC
TGTCAATTTATTCAACAGTGGCGAGTTCCCTAGCACTGGCAATCATGATGGCTGGTCTATCTTTATGGATGTGCTCCA
ATGGATCGTTACAATGCAGAATTTGCATTTAAAGGCCTATTTTCTTTAGTTTGAATTTACTGTTATTCGGTGTGCATTT
CTATGTTTGGTGAGCGGTTTTCTGTGCTCAGAGTGTGTTTATTTTATGTAATTTAATTTCTTTGTGAGCTCCTGTTTAG
CAGGTCGTCCCTTCAGCAAGGACACAAAAAGATTTTAATTTTATTAAAAAAAAAAAAAAAAAAGACCGGGAATTCGAT
ATCAAGCTTATCGACCTGCAGATCGTTCAAACATTTGGCAATAAAGTTTCTTAAGATTGAATCCTGTTGCCGGTCTTG
CGATGATTATCATATAATTTCTGTTGAATTACGTTAAGCATGTAATAATTAACATGTAATGCATGACGTTATTTATGAGA
TGGGTTTTTATGATTAGAGTCCCGCAATTATACATTTAATACGCGATAGAAAACAAAATATAGCGCGCAAACTAGGAT
AAATTATCGCGCGCGGTGTCATCTATGTTACTAGATTCTAGAGTCTCAAGCTTCGGCGCGCC
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SEQ. ID. NO. 73

Dralll-Plasto(-84+1)-HA B/Florida/4/06-Sacl dugc tong hop

CACTTTGTGAGTCTACACTTTGATTCCCTTCAAACACATACAAAGAGAAGAGACTAATTAATTAATTAA
TCATCTTGAGAGAAAATGAAGGCAATAATTGTACTACTCATGGTAGTAACATCCAATGCAGATCGAAT
CTGCACTGGAATAACATCTTCAAACTCACCTCATGTGGTCAAAACAGCCACTCAAGGGGAGGTCAAT
GTGACTGGTGTGATACCACTAACAACAACACCAACAAAATCTTATTTTGCAAATCTCAAAGGAACAAG
GACCAGAGGGAAACTATGCCCAGACTGTCTCAACTGCACAGATCTGGATGTGGCTTTGGGCAGACC
AATGTGTGTGGGGACCACACCTTCGGCGAAGGCTTCAATACTCCACGAAGTCAAACCTGTTACATCC
GGGTGCTTTCCTATAATGCACGACAGAACAAAAATCAGGCAACTACCCAATCTTCTCAGAGGATATGA
AAATATCAGGCTATCAACCCAAAACGTCATCGATGCGGAAAAGGCACCAGGAGGACCCTACAGACTT
GGAACCTCAGGATCTTGCCCTAACGCTACCAGTAAGAGCGGATTTTTCGCAACAATGGCTTGGGCTG
TCCCAAAGGACAACAACAAAAATGCAACGAACCCACTAACAGTAGAAGTACCATACATTTGTACAGAA
GGGGAAGACCAAATCACTGTTTGGGGGTTCCATTCAGATAACAAAACCCAAATGAAGAACCTCTATG
GAGACTCAAATCCTCAAAAGTTCACCTCATCTGCTAATGGAGTAACCACACACTATGTTTCTCAGATT
GGCAGCTTCCCAGATCAAACAGAAGACGGAGGACTACCACAAAGCGGCAGGATTGTTGTTGATTACA
TGATGCAAAAACCTGGGAAAACAGGAACAATTGTCTACCAAAGAGGTGTTTTGTTGCCTCAAAAGGTG
TGGTGCGCGAGTGGCAGGAGCAAAGTAATAAAAGGGTCCTTGCCTTTAATTGGTGAAGCAGATTGCC
TTCATGAAAAATACGGTGGATTAAACAAAAGCAAGCCTTACTACACAGGAGAACATGCAAAAGCCATA
GGAAATTGCCCAATATGGGTGAAAACACCTTTGAAGCTCGCCAATGGAACCAAATATAGACCTCCTG
CAAAACTATTAAAGGAAAGGGGTTTCTTCGGAGCTATTGCTGGTTTCCTAGAAGGAGGATGGGAAGG
AATGATTGCAGGCTGGCACGGATACACATCTCACGGAGCACATGGAGTGGCAGTGGCGGCGGACCT
TAAGAGTACGCAAGAAGCTATAAACAAGATAACAAAAAATCTCAATTCTTTGAGTGAGCTAGAAGTAAA
GAATCTTCAAAGACTAAGTGGTGCCATGGATGAACTCCACAACGAAATACTCGAGCTGGATGAGAAA
GTGGATGATCTCAGAGCTGACACTATAAGCTCGCAAATAGAACTTGCAGTCTTGCTTTCCAACGAAG
GAATAATAAACAGTGAAGATGAGCATCTATTGGCACTTGAGAGAAAACTAAAGAAAATGCTGGGTCCC
TCTGCTGTAGAGATAGGAAATGGATGCTTCGAAACCAAACACAAGTGCAACCAGACCTGCTTAGACA
GGATAGCTGCTGGCACCTTTAATGCAGGAGAATTTTCTCTCCCCACTTTTGATTCACTGAACATTACT
GCTGCATCTTTAAATGATGATGGATTGGATAACCATACTATACTGCTCTATTACTCAACTGCTGCTTCT
AGTTTGGCTGTAACATTGATGCTAGCTATTTTTATTGTTTATATGGTCTCCAGAGACAACGTTTCATGC
TCCATCTGTCTATAAGAGCTC
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SEQ. ID. NO. 74

San phim thiét ké 739, tir Pacl (ngugc chidu véi trinh ty khéi dau 35S) dén Ascl (ngay cing chiéu véi nhan té
két thuc NOS). Trinh tr ma hoa SpPDI-HA B/Florida/4/2006 dugc gach dudi.

TTAATTAAGAATTCGAGCTCCACCGCGGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTTATTGAGAA
GATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTGCGATAAAGGAAAGGCCATCGTTGAAGATGCCTC
TGCCGACAGTGGTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGT
CTTCAAAGCAAGTGGATTGATGTGATATCTCCACTGACGTAAGGGATGACGCACAATCCCACTATCCTTCGCAAG
ACCCTTCCTCTATATAAGGAAGTTCATTTCATTTGGAGAGGTATTAAAATCTTAATAGGTTTTGATAAAAGCGAACG
TGGGGAAACCCGAACCAAACCTTCTTCTAAACTCTCTCTCATCTCTCTTAAAGCAAACTTCTCTCTTGTCTTTCTTG
CGTGAGCGATCTTCAACGTTGTCAGATCGTGCTTCGGCACCAGTACAACGTTTTCTTTCACTGAAGCGAAATCAAA
GATCTCTTTGTGGACACGTAGTGCGGCGCCATTAAATAACGTGTACTTGTCCTATTCTTGTCGGTGTGGTCTTGGG
AAAAGAAAGCTTGCTGGAGGCTGCTGTTCAGCCCCATACATTACTTGTTACGATTCTGCTGACTTTCGGCGGGTG
CAATATCTCTACTTCTGCTTGACGAGGTATTGTTGCCTGTACTTCTTTCTTCTTCTTCTTGCTGATTGGTTCTATAAG
AAATCTAGTATTTTCTTTGAAACAGAGTTTTCCCGTGGTTTTCGAACTTGGAGAAAGATTGTTAAGCTTCTGTATATT
CTGCCCAAATTTGTCGGGCCCATGGCGAAAAACGTTGCGATTTTCGGCTTATTGTTTITCTCTTCTTGTGTTGGTTC
CTTCTCAGATCTTCGCTGATCGAATCTGCACTGGAATAACATCTTCAAACTCACCTCATGTGGTCAAAACAGCCAC
TCAAGGGGAGGTCAATGTGACTGGTGTGATACCACTAACAACAACACCAACAAAATCTTATTTTGCAAATCTCAAA
GGAACAAGGACCAGAGGGAAACTATGCCCAGACTGTCTCAACTGCACAGATCTGGATGTGGCTTTGGGCAGACC
AATGTGTGTGGGGACCACACCTTCGGCGAAGGCTTCAATACTCCACGAAGTCAAACCTGTTACATCCGGGTGCTT
TCCTATAATGCACGACAGAACAAAAATCAGGCAACTACCCAATCTTCTCAGAGGATATGAAAATATCAGGCTATCA
ACCCAAAACGTCATCGATGCGGAAAAGGCACCAGGAGGACCCTACAGACTTGGAACCTCAGGATCTTGCCCTAA
CGCTACCAGTAAGAGCGGATTTTTCGCAACAATGGCTTGGGCTGTCCCAAAGGACAACAACAAAAATGCAACGAA
CCCACTAACAGTAGAAGTACCATACATTTGTACAGAAGGGGAAGACCAAATCACTGTTTGGGGGTTCCATTCAGAT
AACAAAACCCAAATGAAGAACCTCTATGGAGACTCAAATCCTCAAAAGTTCACCTCATCTGCTAATGGAGTAACCA
CACACTATGTTTCTCAGATTGGCAGCTTCCCAGATCAAACAGAAGACGGAGGACTACCACAAAGCGGCAGGATTG
TTGTTGATTACATGATGCAAAAACCTGGGAAAACAGGAACAATTGTCTACCAAAGAGGTGTTTTGTTGCCTCAAAA
GGTGTGGTGCGCGAGTGGCAGGAGCAAAGTAATAAAAGGGTCCTTGCCTTTAATTGGTGAAGCAGATTGCCTTCA
TGAAAAATACGGTGGATTAAACAAAAGCAAGCCTTACTACACAGGAGAACATGCAAAAGCCATAGGAAATTGCCC
AATATGGGTGAAAACACCTTTGAAGCTCGCCAATGGAACCAAATATAGACCTCCTGCAAAACTATTAAAGGAAAGG
GGTTTCTTCGGAGCTATTGCTGGTTTCCTAGAAGGAGGATGGGAAGGAATGATTGCAGGCTGGCACGGATACAC
ATCTCACGGAGCACATGGAGTGGCAGTGGCGGCGGACCTTAAGAGTACGCAAGAAGCTATAAACAAGATAACAA
AAAATCTCAATTCTTTGAGTGAGCTAGAAGTAAAGAATCTTCAAAGACTAAGTGGTGCCATGGATGAACTCCACAA
CGAAATACTCGAGCTGGATGAGAAAGTGGATGATCTCAGAGCTGACACTATAAGCTCGCAAATAGAACTTGCAGT
CTTGCTTTCCAACGAAGGAATAATAAACAGTGAAGATGAGCATCTATTGGCACTTGAGAGAAAACTAAAGAAAATG
CTGGGTCCCTCTGCTGTAGAGATAGGAAATGGATGCTTCGAAACCAAACACAAGTGCAACCAGACCTGCTTAGAC
AGGATAGCTGCTGGCACCTTTAATGCAGGAGAATTTTCTCTCCCCACTTTTGATTCACTGAACATTACTGCTGCAT
CTTTAAATGATGATGGATTGGATAACCATACTATACTGCTCTATTACTCAACTGCTGCTTCTAGTTTGGCTGTAACA
TTGATGCTAGCTATTTTTATTGTTTATATGGTCTCCAGAGACAACGTTTCATGCTCCATCTGTCTATAAAGGCCTAT
TTTCTTTAGTTTGAATTTACTGTTATTCGGTGTGCATTTCTATGTTTGGTGAGCGGTTTTCTGTGCTCAGAGTGTGT
TTATTTTATGTAATTTAATTTCTTTGTGAGCTCCTGTTTAGCAGGTCGTCCCTTCAGCAAGGACACAAAAAGATTTTA
ATTTTATTAAAAAAAAAAAAAAAAAAGACCGGGAATTCGATATCAAGCTTATCGACCTGCAGATCGTTCAAACATTT
GGCAATAAAGTTTCTTAAGATTGAATCCTGTTGCCGGTCTTGCGATGATTATCATATAATTTCTGTTGAATTACGTT
AAGCATGTAATAATTAACATGTAATGCATGACGTTATTTATGAGATGGGTTTTTATGATTAGAGTCCCGCAATTATA
CATTTAATACGCGATAGAAAACAAAATATAGCGCGCAAACTAGGATAAATTATCGCGCGCGGTGTCATCTATGTTA
CTAGATTCTAGAGTCTCAAGCTTCGGCGCGCC
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SEQ. ID. NO. 75

San phém thiét ké 745, tir Pacl (nguoc chiéu véi trinh tr khéi ddu 35S) dén Ascl (ngay clng chiéu véi nhén t6
két thiic NOS). Trinh ty m4 héa HA thé kham dugc gach dudi.

TTAATTAAGAATTCGAGCTCCACCGCGGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTTATTGAGAA
GATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTGCGATAAAGGAAAGGCCATCGTTGAAGATGCCTC
TGCCGACAGTGGTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGT
CTTCAAAGCAAGTGGATTGATGTGATATCTCCACTGACGTAAGGGATGACGCACAATCCCACTATCCTTCGCAAGA
CCCTTCCTCTATATAAGGAAGTTCATTTCATTTGGAGAGGTATTAAAATCTTAATAGGTTTTGATAAAAGCGAACGT
GGGGAAACCCGAACCAAACCTTCTTCTAAACTCTCTCTCATCTCTCTTAAAGCAAACTTCTCTCTTGTCTTTCTTGC
GTGAGCGATCTTCAACGTTGTCAGATCGTGCTTCGGCACCAGTACAACGTTTTCTTTCACTGAAGCGAAATCAAAG
ATCTCTTTGTGGACACGTAGTGCGGCGCCATTAAATAACGTGTACTTGTCCTATTCTTGTCGGTGTGGTCTTGGGA
AAAGAAAGCTTGCTGGAGGCTGCTGTTCAGCCCCATACATTACTTGTTACGATTCTGCTGACTTTCGGCGGGTGCA
ATATCTCTACTTCTGCTTGACGAGGTATTGTTGCCTGTACTTCTTTCTTCTTCTTCTTGCTGATTGGTTCTATAAGAA
ATCTAGTATTTTCTTTGAAACAGAGTTTTCCCGTGGTTTTCGAACTTGGAGAAAGATTGTTAAGCTTCTGTATATTCT
GCCCAAATTTGTCGGGCCCATGGCGAAAAACGTTGCGATTTTCGGCTTATTGTTTTCTCTTCTTGTGTTGGTTCCTT
CTCAGATCTTCGCTGATCGAATCTGCACTGGAATAACATCTTCAAACTCACCTCATGTGGTCAAAACAGCCACTCA
AGGGGAGGTCAATGTGACTGGTGTGATACCACTAACAACAACACCAACAAAATCTTATTTTGCAAATCTCAAAGGA
ACAAGGACCAGAGGGAAACTATGCCCAGACTGTCTCAACTGCACAGATCTGGATGTGGCTTTGGGCAGACCAATG
TGTGTGGGGACCACACCTTCGGCGAAGGCTTCAATACTCCACGAAGTCAAACCTGTTACATCCGGGTGCTTTCCT
ATAATGCACGACAGAACAAAAATCAGGCAACTACCCAATCTTCTCAGAGGATATGAAAATATCAGGCTATCAACCC
AAAACGTCATCGATGCGGAAAAGGCACCAGGAGGACCCTACAGACTTGGAACCTCAGGATCTTGCCCTAACGCTA
CCAGTAAGAGCGGATTTTTCGCAACAATGGCTTGGGCTGTCCCAAAGGACAACAACAAAAATGCAACGAACCCAC
TAACAGTAGAAGTACCATACATTTGTACAGAAGGGGAAGACCAAATCACTGTTTGGGGGTTCCATTCAGATAACAA
AACCCAAATGAAGAACCTCTATGGAGACTCAAATCCTCAAAAGTTCACCTCATCTGCTAATGGAGTAACCACACAC
TATGTTTCTCAGATTGGCAGCTTCCCAGATCAAACAGAAGACGGAGGACTACCACAAAGCGGCAGGATTGTTGTT
GATTACATGATGCAAAAACCTGGGAAAACAGGAACAATTGTCTACCAAAGAGGTGTTTTGTTGCCTCAAAAGGTGT
GGTGCGCGAGTGGCAGGAGCAAAGTAATAAAAGGGTCCTTGCCTTTAATTGGTGAAGCAGATTGCCTTCATGAAA
AATACGGTGGATTAAACAAAAGCAAGCCTTACTACACAGGAGAACATGCAAAAGCCATAGGAAATTGCCCAATATG
GGTGAAAACACCTTTGAAGCTCGCCAATGGAACCAAATATAGACCTCCTGCAAAACTATTAAAGGAAAGGGGTTTC
TTCGGAGCTATTGCTGGTTTCCTAGAAGGAGGATGGGAAGGAATGATTGCAGGCTGGCACGGATACACATCTCAC
GGAGCACATGGAGTGGCAGTGGCGGCGGACCTTAAGAGTACGCAAGAAGCTATAAACAAGATAACAAAAAATCTC
AATTCTTTGAGTGAGCTAGAAGTAAAGAATCTTCAAAGACTAAGTGGTGCCATGGATGAACTCCACAACGAAATAC
TCGAGCTGGATGAGAAAGTGGATGATCTCAGAGCTGACACTATAAGCTCGCAAATAGAACTTGCAGTCTTGCTTTC
CAACGAAGGAATAATAAACAGTGAAGATGAGCATCTATTGGCACTTGAGAGAAAACTAAAGAAAATGCTGGGTCCC
TCTGCTGTAGAGATAGGAAATGGATGCTTCGAAACCAAACACAAGTGCAACCAGACCTGCTTAGACAGGATAGCT
GCTGGCACCTTTAATGCAGGAGAATTTITCTCTCCCCACTTTTGATTCACTGAACATTACTGCTGCATCTTTAAATGA
TGATGGATTGGATAACTACCAAATACTGTCAATTTATTCAACAGTGGCGAGTTCCCTAGCACTGGCAATCATGATG
GCTGGTCTATCTTTATGGATGTGCTCCAATGGATCGTTACAATGCAGAATTTGCATTTAAAGGCCTATTTTCTTTAG
TTTGAATTTACTGTTATTCGGTGTGCATTTCTATGTTTGGTGAGCGGTTTTCTGTGCTCAGAGTGTGTTTATTTTATG
TAATTTAATTTCTTTGTGAGCTCCTGTTTAGCAGGTCGTCCCTTCAGCAAGGACACAAAAAGATTTTAATTTTATTAA
AAAAAAAAAAAAAAAAGACCGGGAATTCGATATCAAGCTTATCGACCTGCAGATCGTTCAAACATTTGGCAATAAAG
TTTCTTAAGATTGAATCCTGTTGCCGGTCTTGCGATGATTATCATATAATTTCTGTTGAATTACGTTAAGCATGTAAT
AATTAACATGTAATGCATGACGTTATTTATGAGATGGGTTTTTATGATTAGAGTCCCGCAATTATACATTTAATACGC
GATAGAAAACAAAATATAGCGCGCAAACTAGGATAAATTATCGCGCGCGGTGTCATCTATGTTACTAGATTCTAGA
GTCTCAAGCTTCGGCGCGCC
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SEQ. ID. NO. 76

Trinh ty m3 héa Ms;jl.

ATGTTTGGGCGCGGACCAACAAGGAAGAGTGATAACACCAAATATTACGATATTCTTGGTGTTTCAAA
AAGTGCTAGTGAAGATGAAATCAAGAAAGCCTATAGAAAGGCAGCGATGAAGAACCATCCAGATAAG
GGTGGGGATCCTGAGAAGTTCAAGGAGTTGGGCCAAGCATATGAAGTGTTGAGCGATCCTGAAAAG
AAAGAACTGTATGATCAATATGGTGAAGATGCCCTTAAAGAAGGAATGGGGGGAGGCGCAGGAAGC
TCATTTCATAATCCGTTTGATATTTTCGAATCATTTTTTGGTGCAGGCTTTGGTGGTGGTGGTCCTTCA
CGCGCAAGAAGACAGAAGCAAGGAGAAGATGTGGTGCATTCTATAAAGGTTTCCTTGGAGGATGTGT
ATAACGGCACTACAAAGAAGCTATCACTTTCTAGGAATGCACTGTGCTCAAAATGTAAAGGGAAAGGT
TCAAAAAGTGGAACTGCTGGAAGGTGTTTTGGATGCCAGGGCACAGGTATGAAGATTACCAGAAGG
CAAATTGGACTGGGCATGATTCAACAAATGCAACACGTCTGTCCTGACTGCAAAGGAACAGGCGAGG
TCATTAGTGAGAGAGATAGATGCCCTCAATGCAAGGGAAACAAGATTACTCAAGAAAAGAAGGTGCT
GGAGGTGCATGTGGAAAAGGGGATGCAGCAGGGTCACAAGATTGTATTCGAAGGACAAGCTGATGA
AGCTCCTGATACAATCACAGGAGACATAGTTTTTGTCTTGCAAGTAAAGGGACATCCGAAGTTTCGGA
GGGAGCGTGATGACCTCCACATTGAACACAATTTGAGCTTAACTGAGGCTCTCTGTGGCTTCCAGTT
TAATGTCACACATCTTGATGGAAGGCAACTATTGGTCAAATCGAACCCCGGCGAAGTCATCAAGCCA
GGTCAACATAAAGCTATAAATGATGAGGGAATGCCACAACATGGTAGGCCGTTCATGAAGGGACGCC
TATACATCAAGTTTAGTGTTGATTTCCCGGATTCGGGTTTTCTTTCCCCAAGCCAAAGCCTGGAATTA
GAAAAGATATTACCTCAAAAGACAAGCAAGAACTTGTCCCAAAAGGAGGTAGATGATTGTGAGGAGA
CCACCCTGCATGATGTCAATATTGCAGAGGAGATGAGTCGAAAGAAGCAACAATACCGTGAGGCATA
TGATGACGATGATGATGAAGATGATGAGCACTCGCAGCCTCGGGTGCAATGCGCTCAACAGTAG
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39/49
SEQ. ID. NO. 77

San phdm thiét ke s6 R850, tir HindIII (trong nhiéu vi tri tach dong, nguwoc chidu vdi promoto) dén EcoRI (ngay
cling chi€u véi nhén t6 két thiic NOS). Trinh tu m& héa HSP40 dugc gach dudi.

AAGCTTGCATGCCTGCAGGTCGACTCTAGAGGATCCCCGGGCTGGTCTGTACATTCATCTTGCCGCCTTTGCATT
CACTTGGCCACAAAGAGTAGAGAGAAGGAAGAGAAGAGCCCAGACTTCAAGAAGCGACCTTGCAAGTGCACTCG
AGGGTCAGAAACTGTATATCATATCTATGTGAGAGAAAGGGGAACATTTGAGATGGAGTCCATTTACTTGAGGTAT
ACTTATTATTTTGATCAATAAATTTGTATACTTCTTATTTAGATCAATAAATTTGTCATTAAGCTATAATCCAAAATAA
ATTACGATCAAATATGCAAATGTTAGCCAGTACTTGTGTTAAACTTGATGGCATCTCTTGGTTTCTTTGGCAATCAC
ATGCCTAAGAAATAAATAGTATCATATGATTGTGTTTGGTCAGACTTCAGAGTCAGATGACTCTGTTTGGATAAAC
AGCTTAATTAAGCGCTTATAGAATATCATATGATTGTGTTTGGTCAGACTTCAGAGCATCTCTTGGTTTCTCTGGCA
ATCATATGCCTAAGAAATAAATAGTATCATATGATTGTGTTTGGTCAGACTTCAGAGTCAGATGACCCTGTTTGGG
TAAACAGCTTAATTAAGTGCTTATAGAATAAGCGCTTATCATATAAGTGCTTTTGTACAGTTATTTCTATGAAAGTA
GAAGAAATAGTCATATTGTTTTAATATAAGCTATCCTGGAGAGCTTGTGGAAATAACCAGAAAAGAACTTATGGAC
ACGTCATGAGCTGTTTACATAAGATCTCCCTAACAGTCTCAAAAGTGTTTATGCCAGTAGATAAATTCAAATAAGTC
AATCTAAACAGACCCTAAATCCATTATGGTACCTATCATTTTAGCTTATTCCATCTTTATTAAGAATGTCATGAGATA
ACATAATGATAACACATTATTTTGACACAAATGGGCAGATCTAGCAATTTAACTCTGGAGTCCTTCAAGACTGCTG
TTCTTACGAAGTTCACGTCCCTGAATCATGTTCCTGTATGGAAGCCTGAAAGACCTCAAATTCTAAAAGGTGGCGA
TAAATTGAAGGTTTACAAAATATACCCTGCGGGCTTGACACAGAGGCAAGCTCTTTATACCTTCCAGTTCAACGG
GGATGTTGATTTCAGAAGTCACTTGGAGAGCAATCCTTGTGCCAAGTTTGAAGTAATTTTTGTGTAGCATATGTTG
AGCTACCTACAATTTACATGATCACCTAGCATTAGCTCTTTCACTTAACTGAGAGAATGAAGTTTTAGGAATGAGTA
TGACCATGGAGTCGGCATGGCTTTGTAATGCCTACCCTACTTTGGCCAACTCATCGGGGATTTACATTCAGAAAA
TATACATGACTTCAACCATACTTAAACCCCTTTTTGTAAGATAACTGAATGTTCATATTTAATGTTGGGTTGTAGTG
TTTTTACTTGATTATATCCAGACAGTTACAAGTTGGACAACAAGATTGTGGGTCTGTACTGTTATTTATTTATTTTTT
TTTTAGCAGAAACACCTTATCTTTTGTTTCGTTTGAATGTAGAATGAAAATAAAAGAAAGAAAATATAACATCATCG
GCCGCGCTTGTCTAATTTCGGGCAGTTAGGATCCTCTCCGGTCACCGGAAAGTTTCAGTAGAAGAAACAAAACAC
CGTGACTAAAATGATACTATTATTTTATTTATTGTGTTTTTCTTTTTTCTACCGGAACTTTTTAGAACGGATCCCAAC
TCGTTCCGGGGCCGCTACAACTGAAACAAAAGAAGATATTTTCTCTCTCTTCAGAAATGTAAGTTTTCCTTTACAG
ATACCCATTCACCATTTGATTCAGATGTGGTGACTAGAGATAAAGCATACTAATTTGACTCTTGGAAACCCATAAA
GTTTATGTTATCCGTGTTCTGGACCAATCCACTTGGGGGCATAACCTGTGTCTATGTGTGGTTTGGTTTCCATTCT
GATTTATGCGGCGACTTGTAATTTAAAATCTAGGAGGGGCAGACATTGAACAATCCCAATATTTTAATAACTTATG
CAAGATTTTTTTTATTAATGAGATGATGTGTTTGTGACTGAGATTGAGTCATACATTTCACTAAGAAATGGTTCCAA
GTACCAAACTATCATGACCCAGTTGCAAACATGACGTTCGGGAGTGGTCACTTTGATAGTTCAATTTCATCTTGGC
TTCTTATTCCTTTTATAATTCTAATTCTTCTTGTGTAAACTATTTCATGTATTATTTTTCTTTAAAATTTACATGTCATT
TATTTTGCCTCACTAACTCAATTTTGCATATAACAATGATAAGTGATATTTTGACTCACAAAATTTACATCAAATTTC
GACATCGTTTATTATGTTCATTGGATGATTAACAAATATAACAAACTTTGCAACTAATTAACCACCAACTGAATATAA
TTAACTATAACTGTGAAAGTAGTTAACTCATTTTTATATTTCATAGATCAAATAAGAGAAATAACGGTATATTAATCC
CTCCAAAAAAAAAAAACGGTATATTTACTAAAAAATCTAAGCCACGTAGGAGGATAACAGGATCCCCGTAGGAGG
ATAACATCCAATCCAACCAATCACAACAATCCTGATGAGATAACCCACTTTAAGCCCACGCATCTGTGGCACATCT
ACATTATCTAAATCACACATTCTTCCACACATCTGAGCCACACAAAAACCAATCCACATCTTTATCACCCATTCTAT
AAAAAATCACACTTTGTGAGTCTACACTTTGATTCCCTTCAAACACATACAAAGAGAAGAGACTAATTAATTAATTA
ATCATCTTGAGAGAAAATGTTTGGGCGCGGACCAACAAGGAAGAGTGATAACACCAAATATTACGATATTCTTGG
TGTTTCAAAAAGTGCTAGTGAAGATGAAATCAAGAAAGCCTATAGAAAGGCAGCGATGAAGAACCATCCAGATAA
GGGTGGGGATCCTGAGAAGTTCAAGGAGTTGGGCCAAGCATATGAAGTGTTGAGCGATCCTGAAAAGAAAGAAC
TGTATGATCAATATGGTGAAGATGCCCTTAAAGAAGGAATGGGGGGAGGCGCAGGAAGCTCATTTCATAATCCGT
TTGATATTTTCGAATCATTTTTTGGTGCAGGCTTITGGTGGTGGTGGTCCTTCACGCGCAAGAAGACAGAAGCAAG
GAGAAGATGTGGTGCATTCTATAAAGGTTTCCTTGGAGGATGTGTATAACGGCACTACAAAGAAGCTATCACTTTC
TAGGAATGCACTGTGCTCAAAATGTAAAGGGAAAGGTTCAAAAAGTGGAACTGCTGGAAGGTGTTTTGGATGCCA
GGGCACAGGTATGAAGATTACCAGAAGGCAAATTGGACTGGGCATGATTCAACAAATGCAACACGTCTGTCCTGA
CTGCAAAGGAACAGGCGAGGTCATTAGTGAGAGAGATAGATGCCCTCAATGCAAGGGAAACAAGATTACTCAAG
AAAAGAAGGTGCTGGAGGTGCATGTGGAAAAGGGGATGCAGCAGGGTCACAAGATTGTATTCGAAGGACAAGCT
GATGAAGCTCCTGATACAATCACAGGAGACATAGTTTTTGTCTTGCAAGTAAAGGGACATCCGAAGTTTCGGAGG
GAGCGTGATGACCTCCACATTGAACACAATTTGAGCTTAACTGAGGCTCTCTGTGGCTTCCAGTTTAATGTCACA
CATCTTGATGGAAGGCAACTATTGGTCAAATCGAACCCCGGCGAAGTCATCAAGCCAGGTCAACATAAAGCTATA
AATGATGAGGGAATGCCACAACATGGTAGGCCGTTCATGAAGGGACGCCTATACATCAAGTTTAGTGTTGATTTC
CCGGATTCGGGTTTTCTTTCCCCAAGCCAAAGCCTGGAATTAGAAAAGATATTACCTCAAAAGACAAGCAAGAAC
TTGTCCCAAAAGGAGGTAGATGATTGTGAGGAGACCACCCTGCATGATGTCAATATTGCAGAGGAGATGAGTCG
AAAGAAGCAACAATACCGTGAGGCATATGATGACGATGATGATGAAGATGATGAGCACTCGCAGCCTCGGGTGC
AATGCGCTCAACAGTAGGAGCTCAGCTCGAATTTCCCCGATCGTTCAAACATTTGGCAATAAAGTTTCTTAAGATT
GAATCCTGTTGCCGGTCTTGCGATGATTATCATATAATTTCTGTTGAATTACGTTAAGCATGTAATAATTAACATGT
AATGCATGACGTTATTTATGAGATGGGTTTTTATGATTAGAGTCCCGCAATTATACATTTAATACGCGATAGAAAAC
AAAATATAGCGCGCAAACTAGGATAAATTATCGCGCGCGGTGTCATCTATGTTACTAGATCGAATTC
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SEQ. ID. NO. 78

San phim thiét ké s6 R860, tir HindIII (trong nhiéu vi trf tich dong, ngugc chidu véi trinh ty khéi dau dén
EcoRI (ngay cing chiéu voi nhén t6 két thiic NOS). Trinh ty ma hoa HSP70 dugc gach dudi.

AAGCTTGCATGCCTGCAGGTCGACTCTAGAGGATCCCCGGGCTGGTCTGTACATTCATCTTGCCGCCTTTGCATTCACTTGGCCAC
AAAGAGTAGAGAGAAGGAAGAGAAGAGCCCAGACTTCAAGAAGCGACCTTGCAAGTGCACTCGAGGGTCAGAAACTGTATATCATA
TCTATGTGAGAGAAAGGGGAACATTTGAGATGGAGTCCATTTACTTGAGGTATACTTATTATTTTGATCAATAAATTTGTATACTTCTT
ATTTAGATCAATAAATTTGTCATTAAGCTATAATCCAAAATAAATTACGATCAAATATGCAAATGTTAGCCAGTACTTGTGTTAAACTTG
ATGGCATCTCTTGGTTTCTTTGGCAATCACATGCCTAAGAAATAAATAGTATCATATGATTGTGTTTGGTCAGACTTCAGAGTCAGAT
GACTCTGTTTGGATAAACAGCTTAATTAAGCGCTTATAGAATATCATATGATTGTGTTTGGTCAGACTTCAGAGCATCTCTTGGTTTCT
CTGGCAATCATATGCCTAAGAAATAAATAGTATCATATGATTGTGTTTGGTCAGACTTCAGAGTCAGATGACCCTGTTTGGGTAAACA
GCTTAATTAAGTGCTTATAGAATAAGCGCTTATCATATAAGTGCTTTTGTACAGTTATTTCTATGAAAGTAGAAGAAATAGTCATATTG
TTTTAATATAAGCTATCCTGGAGAGCTTGTGGAAATAACCAGAAAAGAACTTATGGACACGTCATGAGCTGTTTACATAAGATCTCCC
TAACAGTCTCAAAAGTGTTTATGCCAGTAGATAAATTCAAATAAGTCAATCTAAACAGACCCTAAATCCATTATGGTACCTATCATTTT
AGCTTATTCCATCTTTATTAAGAATGTCATGAGATAACATAATGATAACACATTATTTTGACACAAATGGGCAGATCTAGCAATTTAAC
TCTGGAGTCCTTCAAGACTGCTGTTCTTACGAAGTTCACGTCCCTGAATCATGTTCCTGTATGGAAGCCTGAAAGACCTCAAATTCTA
AAAGGTGGCGATAAATTGAAGGTTTACAAAATATACCCTGCGGGCTTGACACAGAGGCAAGCTCTTTATACCTTCCAGTTCAACGGG
GATGTTGATTTCAGAAGTCACTTGGAGAGCAATCCTTGTGCCAAGTTTGAAGTAATTTTTGTGTAGCATATGTTGAGCTACCTACAAT
TTACATGATCACCTAGCATTAGCTCTTTCACTTAACTGAGAGAATGAAGTTTTAGGAATGAGTATGACCATGGAGTCGGCATGGCTTT
GTAATGCCTACCCTACTTTGGCCAACTCATCGGGGATTTACATTCAGAAAATATACATGACTTCAACCATACTTAAACCCCTTTTTGTA
AGATAACTGAATGTTCATATTTAATGTTGGGTTGTAGTGTTTTTACTTGATTATATCCAGACAGTTACAAGTTGGACAACAAGATTGTG
GGTCTGTACTGTTATTTATTTATTTTTTTTTTAGCAGAAACACCTTATCTTTTGTTTCGTTTGAATGTAGAATGAAAATAAAAGAAAGAA
AATATAACATCATCGGCCGCGCTTGTCTAATTTCGGGCAGTTAGGATCCTCTCCGGTCACCGGAAAGTTTCAGTAGAAGAAACAAAA
CACCGTGACTAAAATGATACTATTATTTTATTTATTGTGTTTTTCTTTTITCTACCGGAACTTTTTAGAACGGATCCCAACTCGTTCCG
GGGCCGCTACAACTGAAACAAAAGAAGATATTTTCTCTCTCTTCAGAAATGTAAGTTTTCCTTTACAGATACCCATTCACCATTTGATT
CAGATGTGGTGACTAGAGATAAAGCATACTAATTTGACTCTTGGAAACCCATAAAGTTTATGTTATCCGTGTTCTGGACCAATCCACT
TGGGGGCATAACCTGTGTCTATGTGTGGTTTGGTTTCCATTCTGATTTATGCGGCGACTTGTAATTTAAAATCTAGGAGGGGCAGAC
ATTGAACAATCCCAATATTTTAATAACTTATGCAAGATTTTTTTTATTAATGAGATGATGTGTTTGTGACTGAGATTGAGTCATACATTT
CACTAAGAAATGGTTCCAAGTACCAAACTATCATGACCCAGTTGCAAACATGACGTTCGGGAGTGGTCACTTTGATAGTTCAATTTC
ATCTTGGCTTCTTATTCCTTTTATAATTCTAATTCTTCTTGTGTAAACTATTTCATGTATTATTTTTCTTTAAAATTTACATGTCATTTATT
TTGCCTCACTAACTCAATTTTGCATATAACAATGATAAGTGATATTTTGACTCACAAAATTTACATCAAATTTCGACATCGTTTATTATG
TTCATTGGATGATTAACAAATATAACAAACTTTGCAACTAATTAACCACCAACTGAATATAATTAACTATAACTGTGAAAGTAGTTAAC
TCATTTTTATATTTCATAGATCAAATAAGAGAAATAACGGTATATTAATCCCTCCAAAAAAAAAAAACGGTATATTTACTAAAAAATCTA
AGCCACGTAGGAGGATAACAGGATCCCCGTAGGAGGATAACATCCAATCCAACCAATCACAACAATCCTGATGAGATAACCCACTT
TAAGCCCACGCATCTGTGGCACATCTACATTATCTAAATCACACATTCTTCCACACATCTGAGCCACACAAAAACCAATCCACATCTT
TATCACCCATTCTATAAAAAATCACACTTTGTGAGTCTACACTTTGATTCCCTTCAAACACATACAAAGAGAAGAGACTAATTAATTAA
TTAATCATCTTGAGAGAAAATGTCGGGTAAAGGAGAAGGACCAGCTATCGGTATCGATCTTGGTACCACTTACTCTTGCGTCGGAGT
ATGGCAACACGACCGTGTTGAGATCATTGCTAATGATCAAGGAAACAGAACCACGCCATCTTACGTTGCTTTCACCGACTCCGAGA
'GGTTGATCGGTGACGCAGCTAAGAATCAGGTCGCCATGAACCCCGTTAACACCGTTTTCGACGCTAAGAGGTTGATCGGTCGTCGT
TTCTCTGACAGCTCTGTTCAGAGTGACATGAAATTGTGGCCATTCAAGATTCAAGCCGGACCTGCCGATAAGCCAATGATCTACGTC
GAATACAAGGGTGAAGAGAAAGAGTTCGCAGCTGAGGAGATTTCTTCCATGGTTCTTATTAAGATGCGTGAGATTGCTGAGGCTTA
CCTTGGTGTCACAATCAAGAACGCCGTTGTTACCGTTCCAGCTTACTTCAACGACTCTCAGCGTCAGGCTACAAAGGATGCTGGTGT
CATCGCTGGTTTGAACGTTATGCGAATCATCAACGAGCCTACAGCCGCCGCTATTGCCTACGGTCTTGACAAAAAGGCTACCAGCG
TTGGAGAGAAGAATGTTCTTATCTTCGATCTTGGTGGTGGCACTTTTGATGTCTCTCTTCTTACCATTGAAGAGGGTATCTTTGAGGT
GAAGGCAACTGCTGGTGACACCCATCTTGGTGGGGAAGATTTTGACAACAGAATGGTTAACCACTTTGTCCAAGAGTTCAAGAGGA
AGAGTAAGAAGGATATCACCGGTAACCCAAGAGCTCTTAGGAGGTTGAGAACTTCCTGTGAGAGAGCGAAGAGGACTCTTTCTTCC
ACTGCTCAGACCACCATCGAGATTGACTCTCTATACGAGGGTATCGACTTCTACTCCACCATCACCCGTGCTAGATTTGAGGAGCTC
AACATGGATCTCTTCAGGAAGTGTATGGAGCCAGTTGAGAAGTGTCTTCGTGATGCTAAGATGGACAAGAGCACTGTTCATGATGTT
GTCCTTGTTGGTGGTTCTACCCGTATCCCTAAGGTTCAGCAATTGCTCCAGGACTTCTTCAACGGCAAAGAGCTTTGCAAGTCTATT
AACCCTGATGAGGCTGTTGCCTACGGTGCTGCTGTCCAGGGAGCTATTCTCAGCGGTGAAGGAAACGAGAAGGTTCAAGATCTTCT
ATTGCTCGATGTCACTCCTCTCTCCCTTGGTTTGGAAACTGCCGGTGGTGTCATGACCACTTTGATCCCAAGGAACACAACCATCCC
AACCAAGAAGGAACAAGTCTTCTCCACCTACTCAGACAACCAACCCGGTGTGTTGATCCAGGTGTACGAAGGAGAGAGAGCCAGAA
CCAAGGACAACAACCTTCTTGGTAAATTTGAGCTCTCCGGAATTCCTCCAGCTCCTCGTGGTGTCCCCCAGATCACAGTCTGCTTTG
ACATTGATGCCAATGGTATCCTCAATGTCTCTGCTGAGGACAAGACCACCGGACAGAAGAACAAGATCACCATCACCAATGACAAG
GGTCGTCTCTCCAAGGATGAGATTGAGAAGATGGTTCAAGAGGCTGAGAAGTACAAGTCCGAAGACGAGGAGCACAAGAAGAAGG
TTGAAGCCAAGAACGCTCTCGAGAACTACGCTTACAACATGAGGAACACCATCCAAGACGAGAAGATTGGTGAGAAGCTCCCGGCT
GCAGACAAGAAGAAGATCGAGGATTCTATTGAGCAGGCGATTCAATGGCTCGAGGGTAACCAGTTGGCTGAGGCTGATGAGTTCG
AAGACAAGATGAAGGAATTGGAGAGCATCTGCAACCCAATCATTGCCAAGATGTACCAAGGAGCTGGTGGTGAAGCCGGTGGTCC
AGGTGCCTCTGGTATGGACGATGATGCTCCCCCTGCTTCAGGCGGTGCTGGACCTAAGATCGAGGAGGTCGACTAAGAGCTCAGC
TCGAATTTCCCCGATCGTTCAAACATTTGGCAATAAAGTTTCTTAAGATTGAATCCTGTTGCCGGTCTTGCGATGATTATCATATAATT
TCTGTTGAATTACGTTAAGCATGTAATAATTAACATGTAATGCATGACGTTATTTATGAGATGGGTTTTTATGATTAGAGTCCCGCAAT
TATACATTTAATACGCGATAGAAAACAAAATATAGCGCGCAAACTAGGATAAATTATCGCGCGCGGTGTCATCTATGTTACTAGATCG
AATTC
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SEQ. ID. NO. 79

San phim thiét ké sé R870, tir HindIII (trong nhiéu vi tri tach dong, ngugc chidu véi trinh tw khéi dAu) dén
EcoRI (ngay cting chiéu v6i nhén t6 két thiuc NOS). Trinh tw ma hoa HSP40 duoc gach dudi in nghiéng va
trinh ty m& héa HSP70 duogc gach dudi.

AAGCTTGCATGCCTGCAGGTCGACTCTAGAGGATCCCCGGGCTGGTCTGTACATTCATCTTGCCGCCTTTGCATTCACTTGGC
CACAAAGAGTAGAGAGAAGGAAGAGAAGAGCCCAGACTTCAAGAAGCGACCTTGCAAGTGCACTCGAGGGTCAGAAACTGT
ATATCATATCTATGTGAGAGAAAGGGGAACATTTGAGATGGAGTCCATTTACTTGAGGTATACTTATTATTTTGATCAATAAATT
TGTATACTTCTTATTTAGATCAATAAATTTGTCATTAAGCTATAATCCAAAATAAATTACGATCAAATATGCAAATGTTAGCCAGT
ACTTGTGTTAAACTTGATGGCATCTCTTGGTTTCTTTGGCAATCACATGCCTAAGAAATAAATAGTATCATATGATTGTGTTTGG
TCAGACTTCAGAGTCAGATGACTCTGTTTGGATAAACAGCTTAATTAAGCGCTTATAGAATATCATATGATTGTGTTTGGTCAG
ACTTCAGAGCATCTCTTGGTTTCTCTGGCAATCATATGCCTAAGAAATAAATAGTATCATATGATTGTGTTTGGTCAGACTTCAG
AGTCAGATGACCCTGTTTGGGTAAACAGCTTAATTAAGTGCTTATAGAATAAGCGCTTATCATATAAGTGCTTTTGTACAGTTAT
TTCTATGAAAGTAGAAGAAATAGTCATATTGTTTTAATATAAGCTATCCTGGAGAGCTTGTGGAAATAACCAGAAAAGAACTTAT
GGACACGTCATGAGCTGTTTACATAAGATCTCCCTAACAGTCTCAAAAGTGTTTATGCCAGTAGATAAATTCAAATAAGTCAAT
CTAAACAGACCCTAAATCCATTATGGTACCTATCATTTTAGCTTATTCCATCTTTATTAAGAATGTCATGAGATAACATAATGATA
ACACATTATTTTGACACAAATGGGCAGATCTAGCAATTTAACTCTGGAGTCCTTCAAGACTGCTGTTCTTACGAAGTTCACGTC
CCTGAATCATGTTCCTGTATGGAAGCCTGAAAGACCTCAAATTCTAAAAGGTGGCGATAAATTGAAGGTTTACAAAATATACCC
TGCGGGCTTGACACAGAGGCAAGCTCTTTATACCTTCCAGTTCAACGGGGATGTTGATTTCAGAAGTCACTTGGAGAGCAATC
CTTGTGCCAAGTTTGAAGTAATTTTTGTGTAGCATATGTTGAGCTACCTACAATTTACATGATCACCTAGCATTAGCTCTTTCAC
TTAACTGAGAGAATGAAGTTTTAGGAATGAGTATGACCATGGAGTCGGCATGGCTTTGTAATGCCTACCCTACTTTGGCCAAC
TCATCGGGGATTTACATTCAGAAAATATACATGACTTCAACCATACTTAAACCCCTTTTTGTAAGATAACTGAATGTTCATATTTA
ATGTTGGGTTGTAGTGTTTTTACTTGATTATATCCAGACAGTTACAAGTTGGACAACAAGATTGTGGGTCTGTACTGTTATTTAT
TTATTTTTTTTTTAGCAGAAACACCTTATCTTTTGTTTCGTTTGAATGTAGAATGAAAATAAAAGAAAGAAAATATAACATCATCG
GCCGCGCTTGTCTAATTTCGGGCAGTTAGGATCCTCTCCGGTCACCGGAAAGTTTCAGTAGAAGAAACAAAACACCGTGACTA
AAATGATACTATTATTTTATTTATTGTGTTTTTCTTTTITCTACCGGAACTTTTTAGAACGGATCCCAACTCGTTCCGGGGCCGCT
ACAACTGAAACAAAAGAAGATATTTTCTCTCTCTTCAGAAATGTAAGTTTTCCTTTACAGATACCCATTCACCATTTGATTCAGAT
GTGGTGACTAGAGATAAAGCATACTAATTTGACTCTTGGAAACCCATAAAGTTTATGTTATCCGTGTTCTGGACCAATCCACTT
GGGGGCATAACCTGTGTCTATGTGTGGTTTGGTTTCCATTCTGATTTATGCGGCGACTTGTAATTTAAAATCTAGGAGGGGCA
GACATTGAACAATCCCAATATTTTAATAACTTATGCAAGATTTTTTTTATTAATGAGATGATGTGTTTGTGACTGAGATTGAGTCA
TACATTTCACTAAGAAATGGTTCCAAGTACCAAACTATCATGACCCAGTTGCAAACATGACGTTCGGGAGTGGTCACTTTGATA
GTTCAATTTCATCTTGGCTTCTTATTCCTTTTATAATTCTAATTCTTCTTGTGTAAACTATTTCATGTATTATTTTTCTTTAAAATTT
ACATGTCATTTATTTTGCCTCACTAACTCAATTTTGCATATAACAATGATAAGTGATATTTTGACTCACAAAATTTACATCAAATTT
CGACATCGTTTATTATGTTCATTGGATGATTAACAAATATAACAAACTTTGCAACTAATTAACCACCAACTGAATATAATTAACTA
TAACTGTGAAAGTAGTTAACTCATTTTTATATTTCATAGATCAAATAAGAGAAATAACGGTATATTAATCCCTCCAAAAAAAAAAA
ACGGTATATTTACTAAAAAATCTAAGCCACGTAGGAGGATAACAGGATCCCCGTAGGAGGATAACATCCAATCCAACCAATCA
CAACAATCCTGATGAGATAACCCACTTTAAGCCCACGCATCTGTGGCACATCTACATTATCTAAATCACACATTCTTCCACACA
TCTGAGCCACACAAAAACCAATCCACATCTTTATCACCCATTCTATAAAAAATCACACTTTGTGAGTCTACACTTTGATTCCCTT
CAAACACATACAAAGAGAAGAGACTAATTAATTAATTAATCATCTTGAGAGAAAATGTCGGGTAAAGGAGAAGGACCAGCTATC
GGTATCGATCTTGGTACCACTTACTCTTGCGTCGGAGTATGGCAACACGACCGTGTTGAGATCATTGCTAATGATCAAGGAAA
CAGAACCACGCCATCTTACGTTGCTTTCACCGACTCCGAGAGGTTGATCGGTGACGCAGCTAAGAATCAGGTCGCCATGAAC
CCCGTTAACACCGTTTTCGACGCTAAGAGGTTGATCGGTCGTCGTTTCTCTGACAGCTCTGTTCAGAGTGACATGAAATTGTG
GCCATTCAAGATTCAAGCCGGACCTGCCGATAAGCCAATGATCTACGTCGAATACAAGGGTGAAGAGAAAGAGTTCGCAGCT
GAGGAGATTTCTTCCATGGTTCTTATTAAGATGCGTGAGATTGCTGAGGCTTACCTTGGTGTCACAATCAAGAACGCCGTTIGTT
ACCGTTCCAGCTTACTTCAACGACTCTCAGCGTCAGGCTACAAAGGATGCTGGTGTCATCGCTGGTTTGAACGTTATGCGAAT
CATCAACGAGCCTACAGCCGCCGCTATTGCCTACGGTCTTGACAAAAAGGCTACCAGCGTTGGAGAGAAGAATGTTCTTATCT
TCGATCTTGGTGGTGGCACTTTTGATGTCTCTCTTCTTACCATTGAAGAGGGTATCTTTGAGGTGAAGGCAACTGCTGGTGAC
ACCCATCTTGGTGGGGAAGATTTTGACAACAGAATGGTTAACCACTTTGTCCAAGAGTTCAAGAGGAAGAGTAAGAAGGATAT
CACCGGTAACCCAAGAGCTCTTAGGAGGTTGAGAACTTCCTGTGAGAGAGCGAAGAGGACTCTTTCTTCCACTGCTCAGACC
ACCATCGAGATTGACTCTCTATACGAGGGTATCGACTTCTACTCCACCATCACCCGTGCTAGATTTGAGGAGCTCAACATGGA
TCTCTTCAGGAAGTGTATGGAGCCAGTTGAGAAGTGTCTTCGTGATGCTAAGATGGACAAGAGCACTGTTCATGATGTTGTCC
TTGTTGGTGGTTCTACCCGTATCCCTAAGGTTCAGCAATTGCTCCAGGACTTCTTCAACGGCAAAGAGCTTTGCAAGTCTATTA
ACCCTGATGAGGCTGTTGCCTACGGTGCTGCTGTCCAGGGAGCTATTCTCAGCGGTGAAGGAAACGAGAAGGTTCAAGATCT
TCTATTGCTCGATGTCACTCCTCTCTCCCTTGGTTTGGAAACTGCCGGTGGTGTCATGACCACTTTGATCCCAAGGAACACAA
CCATCCCAACCAAGAAGGAACAAGTCTTCTCCACCTACTCAGACAACCAACCCGGTGTGTTGATCCAGGTGTACGAAGGAGA
GAGAGCCAGAACCAAGGACAACAACCTTCTTGGTAAATTTGAGCTCTCCGGAATTCCTCCAGCTCCTCGTGGTGTCCCCCAG
ATCACAGTCTGCTTTGACATTGATGCCAATGGTATCCTCAATGTCTCTGCTGAGGACAAGACCACCGGACAGAAGAACAAGAT
CACCATCACCAATGACAAGGGTCGTCTCTCCAAGGATGAGATTGAGAAGATGGTTCAAGAGGCTGAGAAGTACAAGTCCGAA
GACGAGGAGCACAAGAAGAAGGTTGAAGCCAAGAACGCTCTCGAGAACTACGCTTACAACATGAGGAACACCATCCAAGACG
AGAAGATTGGTGAGAAGCTCCCGGCTGCAGACAAGAAGAAGATCGAGGATTCTATTGAGCAGGCGATTCAATGGCTCGAGG
GTAACCAGTTGGCTGAGGCTGATGAGTTCGAAGACAAGATGAAGGAATTGGAGAGCATCTGCAACCCAATCATTGCCAAGAT
GTACCAAGGAGCTGGTGGTGAAGCCGGTGGTCCAGGTGCCTCTGGTATGGACGATGATGCTCCCCCTGCTTCAGGCGGTGC
TGGACCTAAGATCGAGGAGGTCGACTAAGAGCTCAGCTCGAATTTCCCCGATCGTTCAAACATTTGGCAATAAAGTTTCTTAA
GATTGAATCCTGTTGCCGGTCTTGCGATGATTATCATATAATTTCTGTTGAATTACGTTAAGCATGTAATAATTAACATGTAATG
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CATGACGTTATTTATGAGATGGGTTTTTATGATTAGAGTCCCGCAATTATACATTTAATACGCGATAGAAAACAAAATATAGCGCGCA
AACTAGGATAAATTATCGCGCGCGGTGTCATCTATGTTACTAGATCGAATTCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATTG
TTATCCGGGGCTGGTCTGTACATTCATCTTGCCGCCTTTGCATTCACTTGGCCACAAAGAGTAGAGAGAAGGAAGAGAAGAGCCCA
GACTTCAAGAAGCGACCTTGCAAGTGCACTCGAGGGTCAGAAACTGTATATCATATCTATGTGAGAGAAAGGGGAACATTTGAGATG
GAGTCCATTTACTTGAGGTATACTTATTATTTTGATCAATAAATTTGTATACTTCTTATTTAGATCAATAAATTTGTCATTAAGCTATAAT
CCAAAATAAATTACGATCAAATATGCAAATGTTAGCCAGTACTTGTGTTAAACTTGATGGCATCTCTTGGTTTCTTTGGCAATCACATG
CCTAAGAAATAAATAGTATCATATGATTGTGTTTGGTCAGACTTCAGAGTCAGATGACTCTGTTTGGATAAACAGCTTAATTAAGCGC
TTATAGAATATCATATGATTGTGTTTGGTCAGACTTCAGAGCATCTCTTGGTTTCTCTGGCAATCATATGCCTAAGAAATAAATAGTAT
CATATGATTGTGTTTGGTCAGACTTCAGAGTCAGATGACCCTGTTTGGGTAAACAGCTTAATTAAGTGCTTATAGAATAAGCGCTTAT
CATATAAGTGCTTTTGTACAGTTATTTCTATGAAAGTAGAAGAAATAGTCATATTGTTTTAATATAAGCTATCCTGGAGAGCTTGTGGA
AATAACCAGAAAAGAACTTATGGACACGTCATGAGCTGTTTACATAAGATCTCCCTAACAGTCTCAAAAGTGTTTATGCCAGTAGATA
AATTCAAATAAGTCAATCTAAACAGACCCTAAATCCATTATGGTACCTATCATTTTAGCTTATTCCATCTTTATTAAGAATGTCATGAGA
TAACATAATGATAACACATTATTTTGACACAAATGGGCAGATCTAGCAATTTAACTCTGGAGTCCTTCAAGACTGCTGTTCTTACGAA
GTTCACGTCCCTGAATCATGTTCCTGTATGGAAGCCTGAAAGACCTCAAATTCTAAAAGGTGGCGATAAATTGAAGGTTTACAAAATA
TACCCTGCGGGCTTGACACAGAGGCAAGCTCTTTATACCTTCCAGTTCAACGGGGATGTTGATTTCAGAAGTCACTTGGAGAGCAAT
CCTTGTGCCAAGTTTGAAGTAATTTTTGTGTAGCATATGTTGAGCTACCTACAATTTACATGATCACCTAGCATTAGCTCTTTCACTTA
ACTGAGAGAATGAAGTTTTAGGAATGAGTATGACCATGGAGTCGGCATGGCTTTGTAATGCCTACCCTACTTTGGCCAACTCATCGG
GGATTTACATTCAGAAAATATACATGACTTCAACCATACTTAAACCCCTTTTTGTAAGATAACTGAATGTTCATATTTAATGTTGGGTTG
TAGTGTTTTTACTTGATTATATCCAGACAGTTACAAGTTGGACAACAAGATTGTGGGTCTGTACTGTTATTTATTTATTTTTTTTTTAGC
AGAAACACCTTATCTTTTGTTTCGTTTGAATGTAGAATGAAAATAAAAGAAAGAAAATATAACATCATCGGCCGCGCTTGTCTAATTTC
GGGCAGTTAGGATCCTCTCCGGTCACCGGAAAGTTTCAGTAGAAGAAACAAAACACCGTGACTAAAATGATACTATTATTTTATTTAT
TGTGTTTTTCTTTTTTCTACCGGAACTTTTTAGAACGGATCCCAACTCGTTCCGGGGCCGCTACAACTGAAACAAAAGAAGATATTTT
CTCTCTCTTCAGAAATGTAAGTTTTCCTTTACAGATACCCATTCACCATTTGATTCAGATGTGGTGACTAGAGATAAAGCATACTAATT
TGACTCTTGGAAACCCATAAAGTTTATGTTATCCGTGTTCTGGACCAATCCACTTGGGGGCATAACCTGTGTCTATGTGTGGTTTGGT
TTCCATTCTGATTTATGCGGCGACTTGTAATTTAAAATCTAGGAGGGGCAGACATTGAACAATCCCAATATTTTAATAACTTATGCAAG
ATTTTTTTTATTAATGAGATGATGTGTTTGTGACTGAGATTGAGTCATACATTTCACTAAGAAATGGTTCCAAGTACCAAACTATCATG
ACCCAGTTGCAAACATGACGTTCGGGAGTGGTCACTTTGATAGTTCAATTTCATCTTGGCTTCTTATTCCTTTTATAATTCTAATTCTT
CTTGTGTAAACTATTTCATGTATTATTTTTCTTTAAAATTTACATGTCATTTATTTTGCCTCACTAACTCAATTTTGCATATAACAATGAT
AAGTGATATTTTGACTCACAAAATTTACATCAAATTTCGACATCGTTTATTATGTTCATTGGATGATTAACAAATATAACAAACTTTGCA
ACTAATTAACCACCAACTGAATATAATTAACTATAACTGTGAAAGTAGTTAACTCATTTTTATATTTCATAGATCAAATAAGAGAAATAA
CGGTATATTAATCCCTCCAAAAAAAAAAAACGGTATATTTACTAAAAAATCTAAGCCACGTAGGAGGATAACAGGATCCCCGTAGGA
GGATAACATCCAATCCAACCAATCACAACAATCCTGATGAGATAACCCACTTTAAGCCCACGCATCTGTGGCACATCTACATTATCTA
AATCACACATTCTTCCACACATCTGAGCCACACAAAAACCAATCCACATCTTTATCACCCATTCTATAAAAAATCACACTTTGTGAGTC
TACACTTTGATTCCCTTCAAACACATACAAAGAGAAGAGACTAATTAATTAATTAATCATCTTGAGAGAAAATGTTTGGGCGCGGACC
AACAAGGAAGAGTGATAACACCAAATATTACGATATTICTTGGTGTTTCAAAAAGTGCTAGTGAAGATGAAATCAAGAAAGCCTATAGA
AAGGCAGCGATGAAGAACCATCCAGATAAGGGTGGGGATCCTGAGAAGTTCAAGGAGTTGGGCCAAGCATATGAAGTGTTGAGCG
ATCCTGAAAAGAAAGAACTGTATGATCAATATGGTGAAGATGCCCTTAAAGAAGGAATGGGGGGAGGCGCAGGAAGCTCATTICAT
AATCCGTTTGATATTTTICGAATCATTTTTTGGTGCAGGCTTTGGTGGTGGTGGTCCTTCACGCGCAAGAAGACAGAAGCAAGGAGAA
GATGTGGTGCATTCTATAAAGGTTTCCTTGGAGGATGTGTATAACGGCACTACAAAGAAGCTATCACTTTCTAGGAATGCACTGTGC
TCAAAATGTAAAGGGAAAGGTTCAAAAAGTGGAACTGCTGGAAGGTGTTTTGGATGCCAGGGCACAGGTATGAAGATTACCAGAAG
GCAAATTGGACTGGGCATGATTCAACAAATGCAACACGTCTGTCCTGACTGCAAAGGAACAGGCGAGGTCATTAGTGAGAGAGATA
GATGCCCTCAATGCAAGGGAAACAAGATTACTCAAGAAAAGAAGGTGCTGGAGGTGCATGTGGAAAAGGGGATGCAGCAGGGTCA
CAAGATTGTATTCGAAGGACAAGCTGATGAAGCTCCTGATACAATCACAGGAGACATAGTTTTIGTCTTGCAAGTAAAGGGACATCC
GAAGTTTCGGAGGGAGCGTGATGACCTCCACATTGAACACAATTTGAGCTTAACTGAGGCTCTCTGTGGCTTCCAGTTTAATGTCAC
ACATCTTGATGGAAGGCAACTATTGGTCAAATCGAACCCCGGCGAAGTCATCAAGCCAGGTCAACATAAAGCTATAAATGATGAGGG
AATGCCACAACATGGTAGGCCGTTCATGAAGGGACGCCTATACATCAAGTITAGTGTTGATTTCCCGGATTCGGGTTTICTITCCCC
AAGCCAAAGCCTGGAATTAGAAAAGATATTACCTCAAAAGACAAGCAAGAACTTGTCCCAAAAGGAGGTAGATGATTGTGAGGAGAC
CACCCTGCATGATGTCAATATTGCAGAGGAGATGAGTCGAAAGAAGCAACAATACCGTGAGGCATATGATGACGATGATGATGAAG
ATGATGAGCACTCGCAGCCTCGGGTGCAATGCGCTCAACAGTAGGAGCTCAGCTCGAATTTCCCCGATCGTTCAAACATTTGGCAA
TAAAGTTTCTTAAGATTGAATCCTGTTGCCGGTCTTGCGATGATTATCATATAATTTCTGTTGAATTACGTTAAGCATGTAATAATTAAC
ATGTAATGCATGACGTTATTTATGAGATGGGTTTTTATGATTAGAGTCCCGCAATTATACATTTAATACGCGATAGAAAACAAAATATA
GCGCGCAAACTAGGATAAATTATCGCGCGCGGTGTCATCTATGTTACTAGATCGAATTC
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A

RB cua H1/Brisbane trén H5/Indo gbc

e——— F'1+E1 H5/Ind0 ——— ¢—— RB H1/Bri —— e———E2+F'2-H5/Indo két thic —o

...NPTNDLCYP | GHFADYEE........ GFGSG | IMKSELEY...

RB ciia H3/Brisbane trén H5/Indo gbc

e—— F'1+E1 H5/Indo ———o e—— RB H3/Bri ——s e—— E2+F'2-H5/Indo két thic —s

...NPTNDLCYP | YDVPDYAS...... RSGKSS IMKSELEY...

RB ctia B/Florida trén H5/Indo gbc

e—— F'1+E1 H5/Indo —— ¢—— RBB/Flo0 —— e—— E2+F2-H5/Indo két thic —o
...NPTNDLCYP | IMHDRTKIR...CASGRSK IMKSELEY...

RB H5/Indo trén H1/New Cal gbc

e—— F'1+E1 HI/NC ———— ¢—— RB H5/Indo—— e—— E2+F'2-H1/NC két thic —o
...PENGTCYP | GSFND.......... KKGDSA CDAKCQTPQ...

E1-RB-E2 ciia H1/Brisbane trén H5/Indo gbc

e—— F’1 H5/Indo S ¢ E1-RB-E2 H1/Bri—s & F’2-H5/Indo két thic o
DILEKTHNGKLC | LLKGIAPLQ...SNAPMDK CNTKCQ

E1-RB-E2 clia H3/Brisbane trén H5/Indo gbc

e—— F'1 H5/Indo —————¢— E1-RB-E2 H3/Bri——s e———— F’2-H5/Indo két thic —o

DILEKTHNGKLC | DSPHQILDG....RSDAPIGK | CNTKCQ

E1-RB-E2 ctia B/Floida trén H5/Indo gbc

e—— F'1 H5/Ind0 —————e¢— E1-RB-E2 B/Flo —— e———— F’2-H5/Indo két thic —o
DILEKTHNGKLC | PDCLNCT....SLPLIGEAD CQTPMGAI

E1-RB-E2 ciia B/Floida trén H1/New Cal gbc

e—— F1H1I/NC —— s «—E1-RB-E2 H5/Indo > o F'2-HI/NC két thic —
LLEDSHNGKLC | DLDGVKP...SELEYGN CDAKCQTPQ...
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SEQ. ID. NO. 86

PDI sp - A/California/04/09

ATGGCGAAAAACGTTGCGATTTTCGGCTTATTGTTTTCTCTTCTTGTGTTGGTTCCT
CTCAGATCTTCGCTGACACATTATGTATAGGTTATCATGCGAACAATTCAACAGA
CACTGTAGACACAGTACTAGAAAAGAATGTAACAGTAACACACTCTGTTAACCTT
CTAGAAGACAAGCATAACGGGAAACTATGCAAACTAAGAGGGGTAGCCCCATTG
CATTTGGGTAAATGTAACATTGCTGGCTGGATCCTGGGAAATCCAGAGTGTGAAT
CACTCTCCACAGCAAGCTCATGGTCCTACATTGTGGAAACACCTAGTTCAGACAA
TGGAACGTGTTACCCAGGAGATTTCATCGATTATGAGGAGCTAAGAGAGCAATT
AAGCTCAGTGTCATCATTTGAAAGGTTTGAGATATTCCCCAAGACAAGTTCATGG
CCCAATCATGACTCGAACAAAGGTGTAACGGCAGCATGTCCTCATGCTGGAGCA
AAAAGCTTCTACAAAAATTTAATATGGCTAGTTAAAAAAGGAAATTCATACCCAA
AGCTCAGCAAATCCTACATTAATGATAAAGGGAAAGAAGTCCTCGTGCTATGGG
GCATTCACCATCCATCTACTAGTGCTGACCAACAAAGTCTCTATCAGAATGCAGA
TACATATGTTTTTGTGGGGTCATCAAGATACAGCAAGAAGTTCAAGCCGGAAATA
GCAATAAGACCCAAAGTGAGGGATCAAGAAGGGAGAATGAACTATTACTGGAC
ACTAGTAGAGCCGGGAGACAAAATAACATTCGAAGCAACTGGAAATCTAGTGGT
ACCGAGATATGCATTCGCAATGGAAAGAAATGCTGGATCTGGTATTATCATTTCA
GATACACCAGTCCACGATTGCAATACAACTTGTCAAACACCCAAGGGTGCTATA
AACACCAGCCTCCCATTTCAGAATATACATCCGATCACAATTGGAAAATGTCCAA
AATATGTAAAAAGCACAAAATTGAGACTGGCCACAGGATTGAGGAATATCCCGT
CTATTCAATCTAGAGGACTATTTGGGGCCATTGCCGGTTTCATTGAAGGGGGGTG
GACAGGGATGGTAGATGGATGGTACGGTTATCACCATCAAAATGAGCAGGGGTC
AGGATATGCAGCCGACCTGAAGAGCACACAGAATGCCATTGACGAGATTACTAA
CAAAGTAAATTCTGTTATTGAAAAGATGAATACACAGTTCACAGCAGTAGGTAAA
GAGTTCAACCACCTGGAAAAAAGAATAGAGAATTTAAATAAAAAAGTTGATGAT
GGTTTCCTGGACATTTGGACTTACAATGCCGAACTGTTGGTTCTATTGGAAAATG
AAAGAACTTTGGACTACCACGATTCAAATGTGAAGAACTTATATGAAAAGGTAAG
AAGCCAGCTAAAAAACAATGCCAAGGAAATTGGAAACGGCTGCTTTGAATTTTA
CCACAAATGCGATAACACGTGCATGGAAAGTGTCAAAAATGGGACTTATGACTA
CCCAAAATACTCAGAGGAAGCAAAATTAAACAGAGAAGAAATAGATGGGGTAAA
GCTGGAATCAACAAGGATTTACCAGATTTTGGCGATCTATTCAACTGTCGCCAGT
TCATTGGTACTGGTAGTCTCCCTGGGGGCAATCAGTTTCTGGATGTGCTCTAATG
GGTCTCTACAGTGTAGAATATGTATT

Fig. 49B

SEQ. ID. NO. 87
PDI sp - A/California/04/09

MAKNVAIFGLLFSLLVLVPSQIFADTLCIGYHANNSTDTVDTVLEKNVTVTHSVNLLEDKHNGKLCKLRG
VAPLHLGKCNIAGWILGNPECESLSTASSWSYIVETPSSDNGTCYPGDFIDYEELREQLSSVSSFERFEI
FPKTSSWPNHDSNKGVTAACPHAGAKSFYKNLIWLVKKGNSYPKLSKSYINDKGKEVLVLWGIHHPST
SADQQSLYQNADTYVFVGSSRYSKKFKPEIAIRPKVRDQEGRMNYYWTLVEPGDKITFEATGNLVVPR
YAFAMERNAGSGIIISDTPVHDCNTTCQTPKGAINTSLPFQNIHPITIGKCPKYVKSTKLRLATGLRNIPSI
QSRGLFGAIAGFIEGGWTGMVDGWYGYHHQNEQGSGYAADLKSTQNAIDEITNKVNSVIEKMNTQFT
AVGKEFNHLEKRIENLNKKVDDGFLDIWTYNAELLVLLENERTLDYHDSNVKNLYEKVRSQLKNNAKEI
GNGCFEFYHKCDNTCMESVKNGTYDYPKYSEEAKLNREEIDGVKLESTRIYQILAIYSTVASSLVLVVSL
GAISFWMCSNGSLQCRICI
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SEQ. ID. NO. 88

Trinh ty khoi dau 2X358

GTCAACATGGTGGAGCACGACACACTTGTCTACTCCAAAAATATCAAA
GATACAGTCTCAGAAGACCAAAGGGCAATTGAGACTTTTCAACAAAGG
GTAATATCCGGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACT
TTATTGTGAAGATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATC
ATTGCGATAAAGGAAAGGCCATCGTTGAAGATGCCTCTGCCGACAGTG
GTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGAAAAAGAA
GACGTTCCAACCACGTCTTCAAAGCAAGTGGATTGATGTGATAACATG
GTGGAGCACGACACACTTGTCTACTCCAAAAATATCAAAGATACAGTCT
CAGAAGACCAAAGGGCAATTGAGACTTTTCAACAAAGGGTAATATCCG
GAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTTATTGTGAA
GATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTGCGATAA
AGGAAAGGCCATCGTTGAAGATGCCTCTGCCGACAGTGGTCCCAAAG
ATGGACCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCA
ACCACGTCTTCAAAGCAAGTGGATTGATGTGATATCTCCACTGACGTAA
GGGATGACGCACAATCCCACTATCCTTCGCAAGACCCTTCCTCTATAT
AAGGAAGTTCATTTCATTTGGAGAGG

Fig. 51A
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SEQ. ID. Sé. 93

San phim thiét ké 747, tir Pacl (nguoc chiéu v&i trinh tu khoi dau 35S) dén Ascl (ngay cling chidu v&i nhén t6 két
thiic NOS). Trinh ty ma héa HA thé kham duoc gach dudi. Trinh ty khéi dau 2X35S in dam.

TTAATTAAGTCGACAAGCTTGCATGCCTGCAGGTCAACATGGTGGAGCACGACACACTTGTCTACTC
CAAAAATATCAAAGATACAGTCTCAGAAGACCAAAGGGCAATTGAGACTTTTCAACAAAGGGTAATATC
CGGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTTATTGTGAAGATAGTGGAAAAGGAAG
GTGGCTCCTACAAATGCCATCATTGCGATAAAGGAAAGGCCATCGTTGAAGATGCCTCTGCCGACAG
TGGTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCT
TCAAAGCAAGTGGATTGATGTGATAACATGGTGGAGCACGACACACTTGTCTACTCCAAAAATATCAA
AGATACAGTCTCAGAAGACCAAAGGGCAATTGAGACTTTTCAACAAAGGGTAATATCCGGAAACCTCC
TCGGATTCCATTIGCCCAGCTATCTGTCACTTTATTGTGAAGATAGTGGAAAAGGAAGGTGGCTCCTAC
AAATGCCATCATTGCGATAAAGGAAAGGCCATCGTTGAAGATGCCTCTGCCGACAGTGGTCCCAAAG
ATGGACCCCCACCCACGAGGAGCATCGTGGAAAAAGAAGACGTTCCAACCACGTCTTCAAAGCAAGT
GGATTGATGTGATATCTCCACTGACGTAAGGGATGACGCACAATCCCACTATCCTTCGCAAGACCCTT
CCTCTATATAAGGAAGTTCATTTCATTTGGAGAGGTATTAAAATCTTAATAGGTTTTGATAAAAGCGAAC
GTGGGGAAACCCGAACCAAACCTTCTTCTAAACTCTCTCTCATCTCTCTTAAAGCAAACTTCTCTCTTG
TCTTTCTTGCGTGAGCGATCTTCAACGTTGTCAGATCGTGCTTCGGCACCAGTACAACGTTTTCTTTC
ACTGAAGCGAAATCAAAGATCTCTTTGTGGACACGTAGTGCGGCGCCATTAAATAACGTGTACTTGTC
CTATTCTTGTCGGTGTGGTCTTGGGAAAAGAAAGCTTGCTGGAGGCTGCTGTTCAGCCCCATACATTA
CTTGTTACGATTCTGCTGACTTTCGGCGGGTGCAATATCTCTACTTCTGCTTGACGAGGTATTGTTGC
CTGTACTTCTTTCTTCTTCTTCTTGCTGATTGGTTCTATAAGAAATCTAGTATTTTCTTTGAAACAGAGT
TTTCCCGTGGTTTTCGAACTTGGAGAAAGATTGTTAAGCTTCTGTATATTCTGCCCAAATTTGTCGGGC
CCATGGCGAAAAACGTTGCGATTTTCGGCTTATTGTTTTICTCTTICTTIGTGTTGGTTCCTTCTCAGATCT
TCGCTGATCGAATCTGCACTGGAATAACATCTTCAAACTCACCTCATGTGGTCAAAACAGCCACTCAA
GGGGAGGTCAATGTGACTGGTGTGATACCACTAACAACAACACCAACAAAATCTTATTITGCAAATCT
CAAAGGAACAAGGACCAGAGGGAAACTATGCCCAGACTGTCTCAACTGCACAGATCTGGATGTGGCT
TTGGGCAGACCAATGTGTGTGGGGACCACACCTTCGGCGAAGGCTTCAATACTCCACGAAGTCAAAC
CTGTTACATCCGGGTGCTTTCCTATAATGCACGACAGAACAAAAATCAGGCAACTACCCAATCTICTIC
AGAGGATATGAAAATATCAGGCTATCAACCCAAAACGTCATCGATGCGGAAAAGGCACCAGGAGGAC
CCTACAGACTTGGAACCTCAGGATCTTGCCCTAACGCTACCAGTAAGAGCGGATTTTTCGCAACAATG
GCTTGGGCTGTCCCAAAGGACAACAACAAAAATGCAACGAACCCACTAACAGTAGAAGTACCATACAT
TTGTACAGAAGGGGAAGACCAAATCACTGTTTGGGGGTTCCATTCAGATAACAAAACCCAAATGAAGA
ACCTCTATGGAGACTCAAATCCTCAAAAGTTCACCTCATCTGCTAATGGAGTAACCACACACTATGITT
CTCAGATTGGCAGCTTCCCAGATCAAACAGAAGACGGAGGACTACCACAAAGCGGCAGGATTGIIGT
TGATTACATGATGCAAAAACCTGGGAAAACAGGAACAATTGTCTACCAAAGAGGTGTTTITGTITGCCTC
AAAAGGTGTGGTGCGCGAGTGGCAGGAGCAAAGTAATAAAAGGGTCCTTIGCCTITAATTGGTGAAGC
AGATTGCCTTCATGAAAAATACGGTGGATTAAACAAAAGCAAGCCTTACTACACAGGAGAACATGCAA
AAGCCATAGGAAATTGCCCAATATGGGTGAAAACACCTTTGAAGCTCGCCAATGGAACCAAATATAGA
CCTCCTGCAAAACTATTAAAGGAAAGGGGTTTCTTCGGAGCTATTGCTGGTTTCCTAGAAGGAGGATG
GGAAGGAATGATTGCAGGCTGGCACGGATACACATCTCACGGAGCACATGGAGTGGCAGTGGCGGC
GGACCTTAAGAGTACGCAAGAAGCTATAAACAAGATAACAAAAAATCTCAATTCTTTGAGTGAGCTAGA
AGTAAAGAATCTTCAAAGACTAAGTGGTGCCATGGATGAACTCCACAACGAAATACTCGAGCTGGATG
AGAAAGTGGATGATCTCAGAGCTGACACTATAAGCTCGCAAATAGAACTTGCAGTCTTGCTTICCAAC
GAAGGAATAATAAACAGTGAAGATGAGCATCTATTGGCACTTGAGAGAAAACTAAAGAAAATGCTGGG
TCCCTCTGCTGTAGAGATAGGAAATGGATGCTTCGAAACCAAACACAAGTGCAACCAGACCTGCTTAG
ACAGGATAGCTGCTGGCACCTTTAATGCAGGAGAATTTTCTCTCCCCACTTTTGATTCACTGAACATTA
CTGCTGCATCTTTAAATGATGATGGATTGGATAACTACCAAATACTGTCAATTTATTCAACAGTGGCGA
GTTCCCTAGCACTGGCAATCATGATGGCTGGTCTATCTTITATGGATGTGCTCCAATGGATCGTTACAA
TGCAGAATTTGCATTTAAAGGCCTATTTTCTTTAGTTTGAATTTACTGTTATTICGGTGTGCATTTCTATG
TTTGGTGAGCGGTTTTCTGTGCTCAGAGTGTGTTTATTTTATGTAATTTAATTTCTTTGTGAGCTCCTGT
TTAGCAGGTCGTCCCTTCAGCAAGGACACAAAAAGATTTTAATTTTATTAAAAAAAAAAAAAAAAAAGA
CCGGGAATTCGATATCAAGCTTATCGACCTGCAGATCGTTCAAACATTTGGCAATAAAGTTTCTTAAGA
TTGAATCCTGTTGCCGGTCTTGCGATGATTATCATATAATTTCTGTTGAATTACGTTAAGCATGTAATAA
TTAACATGTAATGCATGACGTTATTTATGAGATGGGTTTTTATGATTAGAGTCCCGCAATTATACATTTA
ATACGCGATAGAAAACAAAATATAGCGCGCAAACTAGGATAAATTATCGCGCGCGGTGTCATCTATGT
TACTAGATTCTAGAGTCTCAAGCTTCGGCGCGCC

Fig. 51B
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32

ADN

Trinh tu nhén tao

XmaI-pPlas.c tdéng hop

1

agttccccgg gctggtatat ttatatgttg tc

<210>
<211>
<212>
<213>

<220>
<223>

<400>

2

46

ADN

Trinh tg nhé&n tao

SacI-ATG-pPlas.r tdng hop

2

aatagagctc cattttctct caagatgatt aattaattaa ttagtc

<210>
<211>
<212>
<213>

<220>
<223>

<400>

3

46

ADN

Trinh ty nhdn tao

SacI-PlasTer.c tdéng hop

3

aatagagctc gttaaaatgc ttcttcgtct cctatttata atatgg

<210>
<211>
<212>

4
48
ADN
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<213> Trinh tu nhén tao

<220>
<223> EcoRI-PlasTer.r tdéng hop

<400> 4
ttacgaattc tccttcctaa ttggtgtact atcatttatc aaagggga

<210> 5
<211> 25
<212> ADN

<213> Trinh tu nhén tao

<220>
<223> Plasto-443C tdng hop

<400> 5
gtattagtaa ttagaatttg gtgtc

<210> 6
<211> 44
<212> ADN

<213> Trinh ty nhan tao

<220>
<223> SpHa (Ind)-Plasto-r

<400> 6
gcaagaagaa gcactatttt ctccattttc tctcaagatg atta

<210> 7

<211> 45

<212> ADN

<213> Trinh tu nhén tao

<220>
<223> Plasto-SpHa.c

<400> 7
ttaatcatct tgagagaaaa tggagaaaat agtgcttctt cttgc

<210> 8
<211> 38
<212> ADN

<213> Trinh tu nhén tao

<220>
<223> HA(Ind)-Sac.r

<400> 8
actttgagct cttaaatgca aattctgcat tgtaacga

<210> 9
<211> 24
<212> ADN

<213> Trinh tyu nhén tao

<220>
<223> pBinPlus.2613c tdng hop

<400> 9
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aggaagggaa gaaagcgaaa ggag

<210> 10
<211> 56
<212> ADN

<213> Trinh tu nhan tao

<220>
<223> Mut-ATGl15.r téng hop

<400> 10
gtgccgaagc acgatctgac aacgttgaag atcgctcacg caagaaagac aagaga

<210> 11
<211> 52
<212> ADN

<213> Trinh tuyu nhén tao

<220>
<223> Mut-ATGl6l.c tdng hop

<400> 11
gttgtcagat cgtgcttcgg caccagtaca acgttttctt tcactgaagc ga

<210> 12
<211> 25
<212> ADN

<213> Trinh tu nhan tao

<220>
<223> LC-C5-1.110r tdng hop

<400> 12
tctcctggag tcacagacag ggtgg

<210> 13
<211> 52
<212> ADN

<213> Trinh tu nhén tao

<220>
<223> E1 H1B-El H5I.r tdng hop

<400> 13
tcatagtcag cgaaatgccc tgggtaacag aggtcattgg ttggattgge ct

<210> 14
<211> 48
<212> ADN

<213> Trinh tuy nhén tao

<220>
<223> E1 HS5N-El1 H1B.c tdng hop

<400> 14
atgacctctg ttacccaggg catttcgctg actatgagga actgaggg

<210> 15

<211> 48

<212> ADN

<213> Trinh tu nhan tao
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<220>
<223>

<400>
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E2 H5I-RB H1B.r tdng hop

15

ccaattcact tttcataatt cctgatccaa agcctctact cagtgcga

<210>
<211>
<212>
<213>

<220>
<223>

<400>

ggctttggat caggaattat gaaaagtgaa ttggaatatg gtaactgcaa c

<210>
<211>
<212>
<213>

<220>
<223>

<400>

16
51
ADN
Trinh tg nhédn tao

RB H1B-E2 H5I.c tdéng hop

16

17

48

ADN

Trinh tu nhén tao

El HIB-F(prime)l H5I.r tdng hop

17

ggctattcct tttaataggc agagcttccc gttgtgtgtc ttttccag

<210>
<211>
<212>
<213>

<220>
<223>

<400>

18

48

ADN

Trinh ty nhan tao

F'l HS5N-E1 H1B.c tdng hop

18

aacgggaagc tctgcctatt aaaaggaata gccccactac aattgggt

<210>
<211>
<212>
<213>

<220>
<223>

<400>

19

48

ADN

Trinh ty nhan tao

F(gbc)2 H5I-E2 HIB.r tdéng hop

19

ggagtttgac acttggtgtt gcatttatcc attggtgcat ttgagttg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

20

48

ADN

Trinh tu nhén tao

E2 H1B-F(prime)2 H5I.c tdng hop

20

aatgcaccaa tggataaatg caacaccaag tgtcaaactc caatgggg
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<213>

<220>
<223>

<400>
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21

48

ADN

Trinh tu nhan tao

E1l H5I-E1 HINC.r téng hop

21

tcttcatagt cgttgaaact ccctgggtaa catgttccat tctcagga

<210>
<211>
<212>
<213>

<220>
<223>

<400>

22

48

ADN

Trinh tu nhdn tao

E1l HINC-E1l H5I.c téng hop

22

ctgagaatgg aacatgttac ccagggagtt tcaacgacta tgaagaac

<210>
<211>
<212>
<213>

<220>
<223>

<400>

atttgaggtg atgattgctg agtcceccttt cttgacaatt ttgtatgcat a

<210>
<211>
<212>
<213>

<220>
<223>

<400>

23

51

ADN

Trinh tyg nhan tao

E2 HINC-RB H5I.r tdng hop
23

24

48

ADN

Trinh tu nhén tao

RB H5I-E2 HINC.c tdng hop

24

gtcaagaaag gggactcagc aatcatcacc tcaaatgcac caatggat

<210>
<211>
<212>
<213>

<220>
<223>

<400>

25

43

ADN

Trinh tyg nhén tao

Téng hgp HA-SacI.r

25

ttaacttaga gctcttagat gcatattcta cactgcaaag acc

<210>
<211>
<212>
<213>

26

45

ADN

Trinh tu nhdn tao
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<220>
<223> BApal-H1B.c tdng hop

<400> 26
tgtcgggcce atgaaagtaa aactactggt cctgttatgc acatt

<210> 27
<211> 46
<212> ADN

<213> Trinh ty nhén tao

<220>
<223> StuI-H1B.r tdng hop

<400> 27
aaataggcct ttagatgcat attctacact gtaaagaccc attgga

<210> 28
<211> 49
<212> ADN

<213> Trinh ty nhén tao

<220>
<223> SpPDI-H1B.c tdng hop

<400> 28
ttctcagatc ttcgctgaca caatatgtat aggctaccat gctaacaac

<210> 29
<211> 47
<212> ADN

<213> Trinh tu nhén tao

<220>
<223> SacI-H1B.r tdng hop

<400> 29
cttagagctc ttagatgcat attctacact gtaaagaccc attggaa

<210> 30
<211> 45
<212> ADN

<213> Trinh tw nhén tao

<220>
<223> BRpalI-SpPDI.c tdng hop

<400> 30
ttgtcgggce catggcgaaa aacgttgcga ttttcggett attgt

<210> 31
<211> 39
<212> ADN

<213> Trinh tyg nhén tao

<220>
<223> Apal-H5 (A-Indo).lc tdng hop

<400> 31
tgtcgggcce atggagaaaa tagtgcttct tcttgcaat
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32

37

ADN

Trinh tyu nhé&n tao

H5 (A-Indo)-Stul.l1707r tdng hop
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aaataggcct ttaaatgcaa attctgcatt gtaacga
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<220>
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<400>

33

45
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Trinh tu nhéan tao

H3B-SpPDI.r tdng hop

33

tgtcatttcc gggaagtttt tgagcgaaga tctgagaagg aacca
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<212>
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<220>
<223>

<400>

34

45

ADN

Trinh ty nhdn tao

SpPDI-H3B.c tbng hop

34

tctcagatct tcgctcaaaa acttcccgga aatgacaaca gcacg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

35

44

ADN

Trinh ty nhé&n tao

Stul-H3B.r tdng hop

35

aaaataggcc ttcaaatgca aatgttgcac ctaatgttgc cttt

<210>
<211>
<212>
<213>

<220>
<223>

<400>

36

45

ADN

Trinh tu nhédn tao

TmD H5I-H3B.r tdng hop

36

atttggtaag ttcctattga cttcagctca acgcccttga tctgg

<210>
<211>
<212>
<213>

<220>

37

48

ADN

Trinh ty nhén tao
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<223> H3B-TmD H5I.c tdéng hop

<400> 37
tgagctgaag tcaataggaa cttaccaaat actgtcaatt tattcaac

<210> 38
<211> 50
<212> ADN

<213> Trinh tyu nhén tao

<220>
<223> HBF-SpPDI.r tdng hop

<400> 38
gttattccag tgcagattcg atcagcgaag atctgagaag gaaccaacac

<210> 39
<211> 50
<212> ADN

<213> Trinh tu nhén tao

<220>
<223> SpPDI-HBF.c téng hop

<400> 39
cagatcttcg ctgatcgaat ctgcactgga ataacatctt caaactcacc

<210> 40
<211> 46
<212> ADN

<213> Trinh ty nhén tao

<220>
<223> Stul-HBF.r tdng hop

<400> 40
aaaataggcc tttatagaca gatggagcat gaaacgttgt ctctgg

<210> 41
<211> 45
<212> ADN

<213> Trinh tu nhén tao

<220>
<223> TmD H5I-B Flo.r tdng hop

<400> 41
tgacagtatt tggtagttat ccaatccatc atcatttaaa gatgc

<210> 42
<211> 50
<212> ADN

<213> Trinh tyu nhén tao

<220>
<223> B Flo-TmD H5I.c tdng hop

<400> 42
ggattggata actaccaaat actgtcaatt tattcaacag tggcgagttc

<210> 43
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20
ADN
Trinh tu nhédn tao

Hsp-40Luz.lc tdéng hop
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atgtttgggc gcggaccaac

<210>
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<220>
<223>

<400>
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31

ADN

Trinh tyg nhdn tao

Hsp40Luz-SacI.1272r tdng hop
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agctgagctc ctactgttga gcgcattgca c
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gttggtccgce gcccaaacat tttctctcaa gatgat
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<220>
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<400>

45

36

ADN

Trinh ty nhédn tao

Hsp40Luz-Plasto.r tdng hop
45

46

21

ADN

Trinh tu nhédn tao
Hsp70Ara.lc téng hop

46

atgtcgggta aaggagaagg a

<210>
<211>
<212>
<213>

<220>
<223>

<400>

47

33

ADN

Trinh tu nhadn tao

Hsp70Ara-SacI.1956r tdng hop

47

agctgagctc ttagtcgacc tcctcgatct tag

<210>
<211>
<212>
<213>

<220>
<223>

48

37

ADN

Trinh tu nhén tao

Hsp70Ara-Plasto.r tdng hop
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<400> 48

23591

tccttctect ttacccgaca ttttctctca agatgat

<210> 49
<211> 34
<212> ADN
<213>
<220>
<223>
<400> 49

Trinh ty nhén tao

supPl9-plasto.r téng hop

ccttgtatag ctcgttccat tttctctcaa gatg

<210> 50
<211> 20
<212> ADN
<213>
<220>
<223>
<400> 50
atggaacgag
<210> 51
<211> 32
<212> ADN
<213>
<220>
<223>
<400> 51

ctatacaagg

Trinh ty nhan tao

supP19-1c téng hop

Trinh ty nhén tao

SupPl9-SacI.r tdng hop

agtcgagctc ttactcgctt tctttttcga ag

<210>
<211>
<212>
<213>

52

ADN
<220>
<223>

<400> 52
aagcttatgg

atttgcattg
aacgttactg
gatctagatg
gggaacccaa
gccaatccaa
cacctattga

tccgatcatg

1719

agaaaatagt
gttaccatgc
ttacacatgc
gagtgaagcc
tgtgtgacga
ccaatgacct
gcagaataaa

aagcctcatc

Trinh ty nhén tao

gcttcttett
aaacaattca
ccaagacata
tctaatttta
attcatcaat
ctgttaccca
ccattttgag

aggagttagc

gcaatagtca
acagagcagg
ctggaaaaga
agagattgta
gtaccggaat
gggagtttca
aaaattcaaa

tcagcatgtc
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B-Plasto-SP gbc-H5 A/Indonesia/5/05 tdng hop

gtcttgttaa
ttgacacaat
cacacaacgg
gtgtagctgg
ggtcttacat
acgactatga
tcatccccaa

catacctggg

aagtgatcag
catggaaaag
gaagctctgc
atggctcctc
agtggagaag
agaactgaaa
aagttcttgg

aagtccctcc
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ttttttagaa

agctacaata

gatgcggcag
tcaacactaa
agtggaagga
agtaatggaa
gcaattatga
ggggcgataa
cccaaatatg
agagagagca
ggatggcagg

gggtacgctg

aactcaatca
ttagaaagga
acttataatg
tcaaatgtta
ctgggtaacg

agaaacggaa

ataagtgggg
gtggcgagtt
aatggatcgt

<210>
<211>
<212>
<213>

53

ADN
<220>
<223>

<400> 53
aagcttgcta

tatttatatg
tttttacttg
taaagaaata

catttgagaa

3194

atgtggtatg
ataccaacca
agcagacaag
accagagatt
tggagttctt
atttcattgc
aaagtgaatt
actctagtat
tgaaatcaaa
gaagaaaaaa
gaatggtaga
cagacaaaga
ttgacaaaat
gaatagagaa
ccgaacttct
agaacctcta
gttgtttcga
cgtacaacta
taaaattgga
ccctagcact

tacaatgcag

gcggcctcaa
ttgtcaaata
aacaaaaata
tggatgataa

aattttgttg
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gcttatcaaa
agaggatctt
gctatatcaa
ggtaccaaaa
ctggacaatt
tccagaatat
ggaatatggt
gccattccac
cagattagtc
gagaggacta
tggttggtat
atccactcaa
gaacactcag
tttaaacaag
ggttctcatg
cgacaaggtc
gttctatcac
tccgcagtat
atcaatagga
ggcaatcatg

aatttgcatt

Trinh ty nhédn tao

Catxet biéu hién 660 tdng

tggccctgea
actcaaaaac
ttcacctact
gaacaagagt

ttctctcettt

aagaacagta
ttggtactgt
aacccaacca
atagctacta
ttaaaaccta
gcatacaaaa
aactgcaaca
aacatacacc
cttgcaacag
tttggagcta
gggtaccacc
aaggcaatag
tttgaggccg
aagatggaag
gaaaatgaga
cgactacagc
aaatgtgata
tcagaagaag
acttaccaaa
atggctggtc

taagagctc

catacccaac
ggggaattca
cctatatttc
gatccaaagt
atgatgcaat
ttgtcaagaa
ccaagtgtca
ctctcaccat
ggctcagaaa
tagcaggttt
atagcaatga
atggagtcac
ttggaaggga
acgggtttct
gaactctaga
ttagggataa
atgaatgtat
caagattaaa
tactgtcaat

tatctttatg

aataaagaaa
ccatcctaat
cattgggaca
aaacgggcaa
caacttcgag
aggggactca
aactccaatg
cggggaatgc
tagccctcaa
tatagaggga
gcaggggagt
caataaggtc
atttaataac
agatgtctgg
ctttcatgac
tgcaaaggag
ggaaagtata
aagagaggaa
ttattcaaca

gatgtgctcc

hop ti HindIII &én Eco-R1

ggtcgactct
cataaaagtt
actgttataa
agtgatattt

tcattggtca
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agaggtaccc
taagttagca
atcattatta
tgacaacaat

aaaacaatag

cgggctggta
agtgtgtaca
aacattagag
tttgttgcaa

agagagaaaa

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1719

60

120

180

240

300



aggaagaggg
accaaaatag
aattgctgta
caagtcatta
aacatgtgat
aatttggtgt
agttaactca
ccaaaaaaaa
tccecegtagg
ctttaagccc
tctgagccac
tgtgagtcta
ttaatcatct
taaaagtgat
aatcatggaa
cgggaagctc
tggatggctc
catagtggag
tgaagaactg
caaaagttct
gggaagtccc
aacaataaag
tcaccatcct
ttccattggg
agtaaacggg
aatcaacttc
gaaaggggac
tcaaactcca
catcggggaa

aaatagccct

agaataaaaa
ttgtacaaat
aataaataag
aaaagaaaga
tatttaatga
caaatttaat
tttttatatt
aaaacggtat
aggataacat
acgcatctgt
acaaaaacca
cactttgatt
tgagagaaaa
cagatttgca
aagaacgtta
tgcgatctag
ctcgggaacc
aaggccaatc
aaacacctat
tggtccgatc
tcectttttta
aaaagctaca
aatgatgcgg
acatcaacac
caaagtggaa
gagagtaatg
tcagcaatta
atgggggcga
tgccccaaat

caaagagaga

23591

cataatgtga
atcattgagg
gatgacgcat
ataaattatt
attgatgaaa
ttgacatttg
tcatagatca
atttactaaa
ccaatccaac
ggcacatcta
atccacatct
cccttcaaac
tggagaaaat
ttggttacca
ctgttacaca
atggagtgaa
caatgtgtga
caaccaatga
tgagcagaat
atgaagcctc
gaaatgtggt
ataataccaa
cagagcagac
taaaccagag
ggatggagtt
gaaatttcat
tgaaaagtga
taaactctag
atgtgaaatc

gcagaagaaa

gtatgagaga
aatttgacaa
tagagagatg
tttaaaatta
gagttggatt
atcttttcct
aataagagaa
aaatctaagc
caatcacaac
cattatctaa
ttatcaccca
acatacaaag
agtgcttctt
tgcaaacaat
tgcccaagac
gcctctaatt
cgaattcatc
cctctgttac
aaaccatttt
atcaggagtt
atggcttatc
ccaagaggat
aaggctatat
attggtacca
cttctggaca
tgctccagaa
attggaatat
tatgccattc
aaacagatta

aaagagagga

-143-

gaaagttgta
aagctacaca
taccattaga
aaagttgagt
aaagttgtat
atatattgcc
ataacggtat
cacgtaggag
aatcctgatg
atcacacatt
ttctataaaa
agaagagact
cttgcaatag
tcaacagagc
atactggaaa
ttaagagatt
aatgtaccgg
ccagggagtt
gagaaaattc
agctcagcat
aaaaagaaca
cttttggtac
caaaacccaa
aaaatagcta
attttaaaac
tatgcataca
ggtaactgca
cacaacatac
gtccttgcaa

ctatttggag

caaaagttgt
aataagggtt
gaatttttgg
catttgatta
tagtaattag
ccatagagtc
attaatccct
gataacagga
agataaccca
cttccacaca
aatcacactt
aattaattaa
tcagtcttgt
aggttgacac
agacacacaa
gtagtgtagc
aatggtctta
tcaacgacta
aaatcatccc
gtccatacct
gtacataccc
tgtggggaat
ccacctatat
ctagatccaa
ctaatgatgc
aaattgtcaa
acaccaagtg
accctctcac
cagggctcag

ctatagcagg

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100



‘ttttatagag
tgagcagggg
caccaataag
ggaatttaat
tctagatgtc
agactttcat
taatgcaaag
tatggaaagt
aaaaagagag
aatttattca
atggatgtgce
aatgcttctt
agagcttaat
gtaattcatt
tgaagacctg
cacaacttta
tggaaatatc
tatatcatcc
ggctggccga
<210>
<211>

<212>
<213>

54

ADN
<220>
<223>

<400> 54
atgaaagcaa

tgtataggct
gtgacagtga
ctaaaaggaa
aacccagaat
aatcctgaga

caattgagtt

1711

ggaggatggc
agtgggtacg
gtcaactcaa
aacttagaaa
tggacttata
gactcaaatg
gagctgggta
ataagaaacg
gaaataagtg
acagtggcga
tccaatggat
cgtctcctat
taatcgttgt
tacataagtg
ccgcgtacaa
taagtggtta
agttatcgaa
cctttgataa

attc

aactactggt
accatgccaa
cacactctgt
tagccccact
gcgaattact
atggaacatg

cagtatcttc

23591

agggaatggt

ctgcagacaa
tcattgacaa
ggagaataga
atgccgaact
ttaagaacct
acggttgttt
gaacgtacaa
gggtaaaatt
gttccctagce
cgttacaatg
ttataatatg
tgttatgaaa
gagtcagaat
ttgtcttata
atatagctca
attcattaac

atgatagtac

Trinh twu nhadn tao

cctgttatgt
caactcaacc
caacctactt
acaattgggt
gatttccaag
ttacccaggg

atttgagaga

agatggttgg
agaatccact
aatgaacact
gaatttaaac
tctggttctc
ctacgacaag
cgagttctat
ctatccgcag
ggaatcaata
actggcaatc
cagaatttgc
gtttgttatt
tactatttgt
cagaatgttt
tttgaacaac
aatatatggt
aatcaactta

accaattagg

acatttacag
gacactgttg
gaggacagtc
aattgcagcg
gaatcatggt
tatttcgcecg

ttcgaaatat

-144-

tatgggtacc
caaaaggcaa
cagtttgagg
aagaagatgg
atggaaaatg
gtccgactac
cacaaatgtg
tattcagaag
ggaacttacc
atgatggctg
atttaagagc
gttaattttg
atgagatgaa
cctccataac
taaaattgaa
caagttcaat
acgttattaa

aaggagcatg

ctacatatgc
acacagtact
acaatggaaa
ttgccggatg
cctacattgt
actatgagga

tccccaaaga

accatagcaa
tagatggagt
ccgttggaag
aagacgggtt
agagaactct
agcttaggga
ataatgaatg
aagcaagatt
aaatactgtc
gtctatcttt
tctaagttaa
ttcttgtaga
ctggtgtaat
taactagaca
catcttttgce
agattaataa
ctactaattt

ctcgaggcect

Trinh tu m& héa H1/NC loai dai tdéng hop thiéu TmD va Ctail

agacacaata
tgagaagaat
actatgtcta
gatcttagga
agaaacacca
actgagggag

aagctcatgg

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3194

60

120

180

240

300

360

420



cccaaccaca
tacagaaatt
tatgtaaaca
atagggaacc
cattatagca
ggaagaatca
aatggaaatc
atcatcacct
gctataaaca
aagtatgtca
caatccagag
gtagatgggt
caaaaaagta
aaaatgaaca
gaaaacttaa
ttgttggttc
ctgtatgaga
tttgaattct
gactatccaa
ttggaatcaa
gttcttttgg
tgtagaatat
<210>
<211>

<212>
<213>

55

ADN
<220>
<223>

<400> 55
agatcttcgce

acacagtact
acaatggaaa

ttgccggatg

1556

ccgtaaccgg
tgctatggct
acaaagagaa
aaagggccct
gaagattcac
actactactg
taatagcgcc
caaatgcacc
gcagtcttcc
ggagtgcaaa
gtttgtttgg
ggtatggtta
cacaaaatgc
ctcaattcac
ataaaaaagt
tactggaaaa
aagtaaaaag
atcacaagtg
aatattccga
tgggagtcta
tctecectggg

gcatctgaga

tgacacaata
tgagaagaat
actatgtcta

gatcttagga

2

agtatcagca
gacggggaag
agaagtcctt
ctatcataca
cccagaaata
gactctgctg
atggtatgct
aatggatgaa
tttccagaat
attaaggatg
agccattgcc
tcatcatcag
cattaacggg
agctgtgggce
tgatgatggg
tgaaaggact
ccaattaaag
taacaatgaa
agaatcaaag
tcagattctg
ggcaatcagc

ccagaatttc

Trinh tyu nhadn tao

tgtataggct
gtgacagtga
ctaaaaggaa

aacccagaat

3591

tcatgctccc
aatggtttgt
gtactatggg
gaaaatgctt
gccaaaagac
gaacctgggg
tttgcactga
tgtgatgcga
gtacacccag
gttacaggac
ggtttcattg
aatgagcaag
attacaaaca
aaagaattca
tttctagaca
ttggatttcc
aataatgcca
tgcatggaga
ttaaacaggg
gcgatctact
ttctggatgt

a

accatgccaa
cacactctgt
tagccccact

gcgaattact

-145-

ataatgggaa
acccaaacct
gtgttcatca
atgtctctgt
ccaaagtaag
atacaataat
gtagaggctt
agtgtcaaac
tcacaatagg
taaggaacat
aaggggggtyg
gatctggcta
aggtgaattc
acaaattgga
tttggacata
atgactccaa
aagaaatagg
gtgtgaaaaa
agaaaattga
caactgtcgc

gttccaatgg

caactcaacc
caacctactt
acaattgggt

gatttccaag

aagcagtttt
gagcaagtcc
cccgcctaac
agtgtcttca
agatcaggaa
atttgaggca
tggatcagga
acctcaggga
agagtgtcca
cccatccatt
gactggaatg
tgctgcagat
tgtaattgag
aagaaggatg
taatgcagaa
tgtgaagaat
aaacgggtgt
tggaacttat
tggagtgaaa
cagttccctg

gtctttgcag

BglII-Hl1 A/NewCaledonia/20/99-SacI/Stul tdng hop.

gacactgttg
gaggacagtc
aattgcagcg

gaatcatggt

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1711

60

120

180

240



cctacattgt
actatgagga
tccccaaaga
ataatgggaa
acccaaacct
gtgttcatca
atgtctctgt
ccaaagtaag
atacaataat
gtagaggctt
agtgtcaaac
tcacaatagg
taaggaacat
aaggggggtg
gatctggcta
aggtcaattc
acaaattgga
tttggacata
atgactccaa
aagaaatagg
gtgtgaaaaa
agaaaattga
56

219
ADN

<210>
<211>
<212>
<213>

<220>
<223>

<400> 56
ggtacctatg

ggagtgaaat
agttccctgg

tctttgcagt

agaaacacca
actgagggag
aagctcatgg
aagcagtttt
gagcaagtcc
cccgcectaac
agtgtcttca
agatcaggaa
atttgaggca
tggatcagga
acctcaggga
agagtgtcca
cccatccatt
gactggaatg
tgctgcagat
tgtaattgag
aagaaggatg
taatgcagaa
tgtgaagaat
aaacgggtgt
tggtacctat

tggagtgaaa

actatccaaa
tggaatcaat
ttcttttggt

gtagaatatg

23591

aatcctgaga
caattgagtt
cccaaccaca
tacagaaatt
tatgtaaaca
atagggaacc
cattatagca
ggaagaatca
aatggaaatc
atcatcacct
gctataaaca
aagtatgtca
caatccagag
gtagatgggt
caaaaaagta
aaaatgaaca
gaaaacttaa
ttgttggttc
ctgtatgaga
tttgagttct
gactatccaa

ttggaatcaa

Trinh ty nhdn tao

atattccgaa

gggagtatac

ctccctgggg

catctaagag

atggaacatg
cagtatcttc
ccgtaaccgg
tgctatggcet
acaaagagaa
aaagggcact
gaagattcac
actactactg
taatagcgcc
caaatgcacc
gcagtcttcc
ggagtgcaaa
gtttgtttgg
ggtatggtta
cacaaaatgc
ctcaattcac
ataaaaaagt
tactggaaaa
aagtaaaaag
atcacaagtg
aatattccga

tgggagtata

ttacccaggg
atttgagaga
agtatcagca
gacggggaag
agaagtcctt
ctatcataca
cccagaaata
gactctgctg
atggtatgct
aatggatgaa
tttccagaat
attaaggatg
agccattgcc
tcatcatcag
cattaacggg
agctgtgggce
tgatgatggg
tgaaaggact
ccaattaaag
taacaatgaa
agaatcaaag

ctaagagctc

tatttcgccg
ttcgaaatat
tcatgctccc
aatggtttgt
gtactatggg
gaaaatgctt
gccaaaagac
gaacctgggg
tttgcactga
tgtgatgcga
gtacacccag
gttacaggac
ggtttcattg
aatgagcaag
attacaaaca
aaagagttca
tttctagaca
ttggatttcc
aataatgcca
tgcatggaga
ttaaacaggg

aggcct

KpnI-Hl1 A/NewCaledonia/20/99 TmD+Ctail-SacI/Stul téng hop.

gaatcaaagt taaacaggga gaaaattgat

cagattctgg cgatctactc aactgtcgcc

gcaatcagct tctggatgtg ttccaatggg

ctcaggcecct

-146-

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1556

60

120

180

219



<210> 57
<211> 1781
<212> ADN
<213>

<220>

<223>

1ling tdng hop

<400> 57
ccaaatcctt

attgttttct
cgctaaggaa
cgatttcatc
agagtatgag
agttgatgcc
cccaaccatt
tgaagctgaa
taaatctgct
tttccctaaa
ttctgactat
agtgtctggg
ggatttcaat
tgtcttcaac
cgcaaaggct
ataccatgaa
tgagtctagt
tattattcag
cccaacttgg
tattcctgaa
tgttttcaag
caagcagttg
tgttattgca
aggctatcca
taggacaaag

tcatcaagaa

aacattcttt
cttcttctgt
tttgttctta
gtcgttgaat
aaggctgctt
aatgaggagc
aagattttta
ggtattgttg
gatgatgcga
ttttctggtg
gactttgctc
cctgtggtta
gtagaagctc
aatgagccta
atgttgttca
gtggctgagc
caaggtgcct
cataatgatg
ttgaaggcat
actaacaacg
tctgggaaga
gctccaatct
aaactggatg
accttgtact
gaagacatca

gtagaacaac

23591

Trinh tw nhédn tao

caacaccaac
tggttccttce
cattggataa
tctacgcacc
ctatcttgag
acaacaaaga
ggaatggtgg
agtatttgaa
ccgcttttgt
aggagtacga
acactttgaa
ggttatttaa
tagagaaatt
gcaatcaccc
tcaactttac
aatacaaaca
tccagtattt
gcaagaagtt
acaaggatgg
agcctgttaa
atgttttgat
tggatgaagt
caactgccaa
tcaggtcagc
tagaattcat

caaaagctgc

aatggcgaaa
tcagatcttc
cactaatttc
ttggtgtgga
cactcacgag
cctcgecatcg
aaagaacatt
aaaacaaagt
tggtgacaac
taacttcatt
tgccaaacac
gccatttgac
cattgaagaa
ttttgttgtc
taccgaaggt
acagggagtt
tggactgaag
tttcaaaccc
caaggttgaa
agtggtggtt
agagttttat
tgctgtctca
cgatatccca
aagtggaaaa
tgaaaagaac

tgctcagcca

-147-

aacgttgcga
gctgaggaat
catgacactg
cactgtaaga
ccaccagttg
gaaaatgatg
caagaataca
ggccctgcat
aaagttgtta
gcattagcag
cttccaaagg
gagctctttg
tccagtaccc
aaattcttta
gctgaatctt
agctttcttg
gaagaacaag
aatttggaac
ccatttgtca
gggcaaactc
gctccttggt
ttccaaagcg
accgacacct
ctatcacaat
aaggataaaa

gaagcagaac

ttttcggttt
catcaactga
ttaagaagca
agctagcccc
ttttggctaa
ttaagggatt
aaggtccccg
ccacagaaat
ttgtcggagt
agaagttgcg
gagactcatc
ttgactcaaa
caattgtgac
actctcccaa
tcaaaacaaa
ttggagatgt
tacctctaat
ttgatcaact
agtctgaacc
ttgaggacgt
gtggtcactg
atgctgatgt
ttgatgtcca
acgacggtgg
ctggtgctgc

aaccaaaaga

Peptit bdo hiéu ctia gen protein disulfua isomeraza (PDI)® cd linh

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560



tgagctttga
ctcttttgta
gtttcatttt
agtttagtac
<210>
<211>

<212>
<213>

58

ADN
<220>
<223>

<400> 58
ctggtatatt

tgtacatttt
ttagagtaaa
ttgcaacatt
agaaaaagga
agttgtacca
agggttaatt
ttttggcaag
tgattaaaca
aattagaatt
agagtcagtt
atccctccaa
acaggatccc
aacccacttt
cacacatctg
acactttgtg
aattaattaa
ttctcttett
tcctatttat
cgttgttgtt
taagtggagt

gtacaattgt

1457

aaagttccgce
tctcagaatc
atctttttgg

tggaactttt

tatatgttgt
tacttgaaca
gaaatatgga
tgagaaaatt
agagggagaa
aaatagttgt
gctgtaaata
tcattaaaaa
tgtgattatt
tggtgtcaaa
aactcatttt
aaaaaaaaaa
cgtaggagga
aagcccacgc
agccacacaa
agtctacact
tcatcttgag
gtgttggttc
aatatggttt
atgaaatact
cagaatcaga

cttatatttg

23591

ttggaggata
agaagttagg
tttactctaa

gtttctgtaa

Trinh tu nhén tao

caaataactc
aaaatattca
tgataagaac
ttgttgttct
taaaaacata
acaaatatca
aataaggatg
gaaagaataa
taatgaattg
tttaatttga
tatatttcat
cggtatattt
taacatccaa
atctgtggca
aaaccaatcc
ttgattccct
agaaaatggc
cttctcagat
gttattgtta
atttgtatga
atgtttcctc

aacaactaaa

tcggcacaca gtcatctgcg ggctttacaa

aaatcttagt
tgtattactg

aaaaaaaaaa

aaaaaccata
cctactactg
aagagtagtg
Ctcttttcat
atgtgagtat
ttgaggaatt
acgcattaga
attattttta
atgaaagagt
catttgatct
agatcaaata
actaaaaaat
tccaaccaat
catctacatt
acatctttat
tcaaacacat
gaaaaacgtt
ctgagctcta
attttgttct
gatgaactgg
cataactaac

attgaacatc

-148-

gccaatctat
aataatgtga

a

aaagtttaag
ttataaatca
atattttgac
tggtcaaaaa
gagagagaaa
tgacaaaagc
gagatgtacc
aaattaaaag
tggattaaag
tttcctatat
agagaaataa
ctaagccacg
cacaacaatc
atctaaatca
cacccattct
acaaagagaa
gcgattttcg
agttaaaatg
tgtagaagag
tgtaatgtaa
tagacatgaa

ttttgccaca

ctatttttgc

gttttggcgg

Trinh tu plasmit PromPlasto-PDISP-Plasto 3(gbc)UTR tdng hop

ttagcaagtg
ttattaaaca
aacaattttg
caatagagag
gttgtacaaa
tacacaaata
attagagaat
ttgagtcatt
ttgtattagt
attgccccat
cggtatatta
taggaggata
ctgatgagat
cacattcttc
ataaaaaatc
gagactaatt
gcttattgtt
cttcttcgtc
cttaattaat
ttcatttaca
gacctgccgce

actttataag

1620

1680

1740

1781

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



23591

tggttaatat agctcaaata tatggtcaag ttcaatagat taataatgga aatatcagtt

atcgaaattc attaacaatc aacttaacgt tattaactac taattttata tcatcccctt

tgataaatga

<210>
<211>
<212>
<213>

59

ADN
<220>
<223>

<400> 59
aagcttgcta

tatttatatg
tttttacttg
taaagaaata
catttgagaa
aggaagaggg
accaaaatag
aattgctgta
caagtcatta
aacatgtgat
aatttggtgt
agttaactca
ccaaaaaaaa
tccecegtagg
ctttaagccce
tctgagccac
tgtgagtcta
ttaatcatct
tcttgtgttg
caactcaacc
caacctactt
acaattgggt

gatttccaag

3206

tagtaca

gcggcctcaa
ttgtcaaata
aacaaaaata
tggatgataa
aattttgttg
agaataaaaa
ttgtacaaat
aataaataag
aaaagaaaga
tatttaatga
caaatttaat
tttttatatt
aaaacggtat
aggataacat
acgcatctgt
acaaaaacca
cactttgatt
tgagagaaaa
gttccttctce
gacactgttg
gaggacagtc
aattgcagcg

gaatcatggt

Trinh ty nhan tao

tggccctgcea
actcaaaaac
ttcacctact
gaacaagagt
ttctctettt
cataatgtga
atcattgagg
gatgacgcat
ataaattatt
attgatgaaa
ttgacatttg
tcatagatca
atttactaaa
ccaatccaac
ggcacatcta
atccacatct
cccttcaaac
tggcgaaaaa
agatcttcgc
acacagtact
acaatggaaa
ttgccggatg

cctacattgt

Catxet biéu hién 540 tir HindIII tdng

ggtcgactct
cataaaagtt
actgttataa
agtgatattt
tcattggtca
gtatgagaga
aatttgacaa
tagagagatg
tttaaaatta
gagttggatt
atcttttcct
aataagagaa
aaatctaagc
caatcacaac
cattatctaa
ttatcaccca
acatacaaag
cgttgcgatt
tgacacaata
tgagaagaat
actatgtcta
gatcttagga

agaaacacca

-149-

hop

agaggtaccc
taagttagca
atcattatta
tgacaacaat
aaaacaatag
gaaagttgta
aagctacaca
taccattaga
aaagttgagt
aaagttgtat
atatattgcc
ataacggtat
cacgtaggag
aatcctgatg
atcacacatt
ttctataaaa
agaagagact
ttcggcttat
tgtataggct
gtgacagtga
ctaaaaggaa
aacccagaat

aatcctgaga

cgggctggta
agtgtgtaca
aacattagag
tttgttgcaa
agagagaaaa
caaaagttgt
aataagggtt
gaatttttgg
catttgatta
tagtaattag
ccatagagtc
attaatccct
gataacagga
agataaccca
cttccacaca
aatcacactt
aattaattaa
tgttttctct
accatgccaa
cacactctgt
tagccccact
gcgaattact

atggaacatg

1380
1440

1457

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
96Q

1020
1080
1140
1200
1260
1320

1380



ttacccaggg
atttgagaga
agtatcagca
gacggggaag
agaagtcctt
ctatcataca
cccagaaata
gactctgctg
atggtatgct
aatggatgaa
tttccagaat
attaaggatg
agccattgcecce
tcatcatcag
cattaacggg
agctgtgggc
tgatgatggg
tgaaaggact
ccaattaaag
taacaatgaa
agaatcaaag
ccagattctg
ggcaatcagc
gctctaagtt
tgttcttgta
aactggtgta
actaactaga
aacatctttt
atagattaat

aactactaat

tatttcgccg
ttcgaaatat
tcatgctccc
aatggtttgt
gtactatggg
gaaaatgctt
gccaaaagac
gaacctgggg
tttgcactga
tgtgatgcga
gtacacccag
gttacaggac
ggtttcattg
aatgagcaag
attacaaaca
aaagagttca
tttctagaca
ttggatttcc
aataatgcca
tgcatggaga
ttaaacaggg
gcgatctact
ttctggatgt
aaaatgcttc
gaagagctta
atgtaattca
catgaagacc
gccacaactt
aatggaaata

tttatatcat

23591

actatgagga
tccccaaaga
ataatgggaa
acccaaacct
gtgttcatca
atgtctctgt
ccaaadtaag
atacaataat
gtagaggctt
agtgtcaaac
tcacaatagg
taaggaacat
aaggggggtyg
gatctggcta
aggtcaattc
acaaattgga
tttggacata
atgactccaa
aagaaatagg
gtgtgaaaaa
agaaaattga
caactgtcgc
gttccaatgg
ttcgtctect
attaatcgtt
tttacataag
tgccgcgtac
tataagtggt
tcagttatcg

cccctttgat

actgagggag
aagctcatgg
aagcagtttt
gagcaagtcc
cccgcectaac
agtgtcttca
agatcaggaa
atttgaggca
tggatcagga
acctcaggga
agagtgtcca
cccatccatt
gactggaatg
tgctgcagat
tgtaattgag
aagaaggatg
taatgcagaa
tgtgaagaat
aaacgggtgt
tggtacctat
tggagtgaaa
cagttccctg
gtctttgcag
atttataata
gttgttatga
tggagtcaga

aattgtctta

taatatagct

aaattcatta

aaatgatagt

-150-

caattgagtt
cccaaccaca
tacagaaatt
tatgtaaaca
atagggaacc
cattatagca
ggaagaatca
aatggaaatc
atcatcacct
gctataaaca
aagtatgtca
caatccagag
gtagatgggt
caaaaaagta
aaaatgaaca
gaaaacttaa
ttgttggttc
ctgtatgaga
tttgagttct
gactatccaa
ttggaatcaa
gttcttttgg
tgtagaatat
tggtttgtta
aatactattt
atcagaatgt
tatttgaaca
caaatatatg
acaatcaact

acaccaatta

cagtatcttc
ccgtaaccgg
tgctatggct
acaaagagaa
aaagggcact
gaagattcac
actactactg
taatagcgcc
caaatgcacc
gcagtcttcc
ggagtgcaaa
gtttgtttgg
ggtatggtta
cacaaaatgc
ctcaattcac
ataaaaaagf
tactggaaaa
aagtaaaaag
atcacaagtg
aatattccga
tgggagtata
tctcectggg
gcatctaaga
ttgttaattt
gtatgagatg
ttccteccata
actaaaattg
gtcaagttca

taacgttatt

ggaaggagca

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180



23591

tgctcgaggc ctggctggcc gaattc

<210>
<211>
<212>
<213>

60

ADN

<220>
<223>

1788

Trinh ty nhan tao

bPoan DrallI-Plasto(-84+1)-H1

A/Brisbane/59/07-SacI téng hop.

<400> 60
cactttgtga

attaattaat
acagctacat
gttgacacag
agtcacaatg
agcgttgcecg
tggtcctaca
gctgactatg
atattcccca
tcccataatg
ttgtacccaa
tggggtgttc
gcttatgtct
agacccaaag
ggggatacaa
ctgagtagag
gcgaagtgcc
ccagtcacaa
ggactaagga
attgaagggg
caaggatctg
aacaaggtca
ttcaacaaat
gacatttgga

ttccatgact

gtctacactt
catcttgaga
atgcagacac
tacttgaaaa
gaaaactatg
ggtggatctt
ttgtagaaaa
aggaactgag
aagaaagctc
gggaaagcag
acctgagcaa
atcacccgcecc
ctgtagtgtc
taagagatca
taatatttga
gctttggatc
aaacacctca
taggagagtg
acatcccatc
ggtggactgg
gctatgctgce
attctgtaat
tggaaagaag
catataatgc

ccaatgtgaa

tgattccctt
gaaaatgaaa
aatatgtata
gaatgtgaca
tctattaaaa
aggaaaccca
accaaatcct
ggagcaattg
atggcccaac
tttttacaga
gtcctatgca
aaacataggt
ttcacattat
agaaggaaga
ggcaaatgga
aggaatcatc
gggagctata
tccaaagtat
cattcaatcc
aatggtagat
agatcaaaaa
tgagaaaatg
gatggaaaac
agaactgttg

gaatctgtat

caaacacata
gtaaaactac
ggctaccatg
gtgacacact
ggaatagccc
gaatgcgaat
gagaatggaa
agttcagtat
cacaccgtaa
aatttgctat
aacaacaaag
gaccaaaagg
agcagaaaat
atcaattact
aatctaatag
aactcaaatg
aacagcagtc
gtcaggagtg
agaggtttgt
ggttggtatg
agcacacaaa
aacactcaat
ttgaataaaa
gttctactgg
gagaaagtaa

-151-

caaagagaag
tggtcctgtt
ctaacaactc
ctgtcaacct
cactacaatt
tactgatttc
catgttaccc
cttcatttga
ccggagtgtc
ggctgacggg
aaaaagaagt
ccctctatca
tcaccccaga
actggactct
cgccaagata
caccaatgga
ttcctttecca
caaaattaag
ttggagccat
gttatcatca
atgccattaa
tcacagcagt
aagttgatga
aaaatgaaag

aaagccagtt

agactaatta
atgcacattt
gaccgacact
gcttgagaac
gggtaattgc
caaggagtca
agggcatttc
gaggttcgaa
agcatcatgc
gaagaatggt
ccttgtacta
tacagaaaat
aatagccaaa
gcttgaaccc
tgctttcgca
taaatgtgat
gaacgtacac
gatggttaca
tgccggtttce
tcagaatgag
tgggattaca
gggcaaagag
tgggtttata
gactttggat

aaagaataat

3206

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500



gctaaagaaa
gagagtgtaa
agggagaaaa
tactcaacag
atgtgttcca
<210>
<211>

<212>
<213>

61l

ADN
<220>
<223>

<400> 61
aagcttgcta

tatttatatg
tttttacttg
taaagaaata
catttgagaa
aggaagaggg
accaaaatag
aattgctgta
caagtcatta
aacatgtgat
aatttggtgt
agttaactca
ccaaaaaaaa
tcccecgtagg
ctttaagccc
tctgagccac
tgtgagtcta
ttaatcatct
tacatatgca
cacagtactt

caatggaaaa

3185

taggaaatgg
agaatggaac
ttgatggagt
tcgccagttc

atgggtcttt

gcggcctcaa
ttgtcaaata
aacaaaaata
tggatgataa
aattttgttg
agaataaaaa
ttgtacaaat
aataaataag
aaaagaaaga
tatttaatga
caaatttaat
tttttatatt
aaaacggtat
aggataacat
acgcatctgt
acaaaaacca
cactttgatt
tgagagaaaa
gacacaatat
gaaaagaatg

ctatgtctat

23591

gtgttttgag
ttatgactat
gaaattggaa
tctggttctt

acagtgtaga

Trinh ty nhédn tao

tggccctgcea
actcaaaaac
ttcacctact
gaacaagagt
ttctctettt
cataatgtga
atcattgagg
gatgacgcat
ataaattatt
attgatgaaa
ttgacatttg
tcatagatca
atttactaaa
ccaatccaac
ggcacatcta
atccacatct
cccttcaaac
tgaaagtaaa
gtataggcta
tgacagtgac

taaaaggaat

ttctatcaca
ccaaaatatt
tcaatgggag
ttggtctccce

atatgcatct

Catxet biéu hién 774 tir HindIII tdng

ggtcgactct
cataaaagtt
actgttataa
agtgatattt
tcattggtca
gtatgagaga
aatttgacaa
tagagagatg
tttaaaatta
gagttggatt
atcttttcct
aataagagaa
aaatctaagc
caatcacaac
cattatctaa
ttatcaccca
acatacaaag
actactggtc
ccatgctaac
acactctgtc

agccccacta

-152-

agtgtaacga
ccgaagaatc
tctatcagat

tgggggcaat

aagagctc

hop

agaggtaccc
taagttagca
atcattatta
tgacaacaat
aaaacaatag
gaaagttgta
aagctacaca
taccattaga
aaagttgagt
aaagttgtat
atatattgcc
ataacggtat
cacgtaggag
aatcctgatg
atcacacatt
ttctataaaa
agaagagact
ctgttatgca
aactcgaccg
aacctgcttg

caattgggta

tgaatgcatg
aaagttaaac
tctggcgatc

cagcttctgg

cgggctggta
agtgtgtaca
aacattagag
tttgttgcaa
agagagaaaa
caaaagttgt
aataagggtt
gaatttttgg
catttgatta
tagtaattag
ccatagagtc
attaatccct
gataacagga
agataaccca
cttccacaca
aatcacactt
aattaattaa
catttacagc
acactgttga
agaacagtca

attgcagcgt

1560

1620

1680

1740

1788

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260



tgccgggtgg
ctacattgta
ctatgaggaa
ccccaaagaa
taatggggaa
cccaaacctg
tgttcatcac
tgtctctgta
caaagtaaga
tacaataata
tagaggcttt
gtgccaaaca
cacaatagga
aaggaacatc
aggggggtgg
atctggctat
ggtcaattct
caaattggaa
ttggacatat
tgactccaat
agaaatagga
tgtaaagaat
gaaaattgat
aacagtcgcc
ttccaatggg
tcgtctccta
ttaatcgttg
ttacataagt
gccgcgtaca

ataagtggtt

atcttaggaa
gaaaaaccaa
ctgagggagc
agctcatggc
agcagttttt
agcaagtcct
ccgccaaaca
gtgtcttcac
gatcaagaag
tttgaggcaa
ggatcaggaa
cctcagggag
gagtgtccaa
ccatccattc
actggaatgg
gctgcagatc
gtaattgaga
agaaggatgg
aatgcagaac
gtgaagaatc
aatgggtgtt
ggaacttatg
ggagtgaaat
agttctctgg
tctttacagt
tttataatat
ttgttatgaa
ggagtcagaa
attgtcttat

aatatagctc

23591

acccagaatg
atcctgagaa
aattgagttc
ccaaccacac
acagaaattt
atgcaaacaa
taggtgacca
attatagcag
gaagaatcaa
atggaaatct
tcatcaactc
ctataaacag
agtatgtcag
aatccagagg
tagatggttg
aaaaaagcac
aaatgaacac
aaaacttgaa
tgttggttct
tgtatgagaa
ttgagttcta
actatccaaa
tggaatcaat
ttcttttggt
gtagaatatg
ggtttgttat
atactatttg
tcagaatgtt
atttgaacaa

aaatatatgg

cgaattactg
tggaacatgt
agtatcttca
cgtaaccgga
gctatggctg
caaagaaaaa
aaaggccctc
aaaattcacc
ttactactgg
aatagcgcca
aaatgcacca
cagtcttcct
gagtgcaaaa
tttgtttgga
gtatggttat
acaaaatgcc
tcaattcaca
taaaaaagtt
actggaaaat
agtaaaaagc
tcacaagtgt
atattccgaa
gggagtctat
ctccectgggg
catctaagag
tgttaatttt
tatgagatga
tcctcecataa
ctaaaattga

tcaagttcaa

-153-

atttccaagg
tacccagggc
tttgagaggt
gtgtcagcat
acggggaaga

gaagtccttg

tatcatacag

ccagaaatag
actctgcttg
agatatgctt
atggataaat
ttccagaacg
ttaaggatgg
gccattgccg
catcatcaga
attaatggga
gcagtgggca
gatgatgggt
gaaaggactt
cagttaaaga
aacgatgaat
gaatcaaagt
cagattctgg
gcaatcagct
ctctaagtta
gttcttgtag
actggtgtaa
ctaactagac
acatcttttg

tagattaata

agtcatggtc
atttcgctga
tcgaaatatt
catgctccca
atggtttgta
tactatgggg
aaaatgctta
ccaaaagacc
aacccgggga
tcgcactgag
gtgatgcgaa
tacacccagt
ttacaggact
gtttcattga
atgagcaagg
ttacaaacaa
aagagttcaa
ttatagacat
tggatttcca
ataatgctaa
gcatggagag
taaacaggga
cgatctactc
tctggatgtg
aaatgcttct
aagagcttaa
tgtaattcat
atgaagacct
ccacaacttt

atggaaatat

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060



23591

cagttatcga aattcattaa caatcaactt aacgttatta actactaatt ttatatcatc

ccctttgata aatgatagta caccaattag gaaggagcat gctcgaggcc tggectggecg

aattc

<210>
<211>
<212>
<213>

62

ADN
<220>
<223>

<400> 62
ttaattaaga

gtcactttat
ataaaggaaa
cacccacgag
attgatgtga
acccttcctc
tttgataaaa
tctcttaaag
tcgtgctteg
tggacacgta
cttgggaaaa
tctgctgact
tacttctttc
acagagtttt
cccaaatttg
atttcagcct
ccaggagata
tggtttcaac
atatctggga
atcaacagtg
cctctcacgt
gtatccatct

ttcttgaaca

2065

attcgagctc
tgagaagata
ggccatcgtt
gagcatcgtg
tatctccact
tatataagga
gcgaacgtgg
caaacttctc
gcaccagtac
gtgcggcgcecc
gaaagcttgc
ttcggcgggt
ttcttettet
cccgtggttt
tcgggcccat
ccagaggtga
gtgtcagtct
aaaaatcgca
tcccctecag
tgaagactga
tcggtgatgg
tcccaccatc

acttctaccc

Trinh ty nhén tao

caccgcggaa
gtggaaaagg
gaagatgcct
gaaaaagaag
gacgtaaggg
agttcatttc
ggaaacccga
tcttgtcecttt
aacgttttct
attaaataac
tggaggctgce
gcaatatctc
tgctgattgg
tcgaacttgg
ggttttcaca
tattgtgcta
ttcctgcagg
tgagtctcca
gttcagtggc
agattttgga
gacaaagctg
cagtgagcag

caaagacatc

acctcctcgg
aaggtggctc
ctgccgacag
acgttccaac
atgacgcaca
atttggagag
accaaacctt
cttgcgtgag
ttcactgaag
gtgtacttgt
tgttcagccc
tacttctgct
ttctataaga
agaaagattg
cctcagatac
actcagtctc
gccagccaaa
aggcttctca
agtggatctg
atgtttttct
gagctgaaac
ttaacatctg

aatgtcaagt

-154-

attccattgc
ctacaaatgc
tggtcccaaa
cacgtcttca
atcccactat
gtattaaaat
cttctaaact
cgatcttcaa
cgaaatcaaa
cctattcttg
catacattac
tgacgaggta
aatctagtat
ttaagcttct
ttggacttat
cagccaccct
gtattagcaa
tcaagtatgc
ggacagattt
gtcaacagag
gggctgatgce
gaggtgcctc

ggaagattga

Catxet biédu hién sbé 828 tdng hop,tir PacI dén AscI

ccagctatct
catcattgcg
gatggacccc
aagcaagtgg
ccttcgcaag
cttaataggt
ctctctcatc
cgttgtcaga
gatctctttg
tcggtgtggt
ttgttacgat
ttgttgcctg
tttctttgaa
gtatattctg
gcttttttgg
gtctgtgact
caacctacac
ttcccagtcec
cactctcagt
taacagctgg
tgcaccaact
agtcgtgtgc

tggcagtgaa

3120

3180

3185

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380



cgacaaaatg
atgagcagca
gaggccactc
tagaggccta
tgagcggttt
cctgtttage
aaaaaaaaaa
tttggcaata
aatttctgtt
tgagatgggt
aaatatagcg
ctagagtctc
<210>
<211>

<212>
<213>

63

ADN
<220>
<223>

<400> 63
aagcttgcta

tatttatatg
tttttacttg
taaagaaata
catttgagaa
aggaagaggg
accaaaatag
aattgctgta
caagtcatta
aacatgtgat
aatttggtgt
agttaactca
ccaaaaaaaa

tccecegtagg

3194

gcgtcctgaa
ccctcacgtt
acaagacatc
ttttctttag
tctgtgctca
aggtcgtccc
aagaccggga
aagtttctta
gaattacgtt
ttttatgatt
cgcaaactag

aagcttcggce

San pham thiét

gcggcctcaa
ttgtcaaata
aacaaaaata
tggatgataa
aattttgttg
agaataaaaa
ttgtacaaat
aataaataag
aaaagaaaga
tatttaatga
caaatttaat
tttttatatt
aaaacggtat

aggataacat

23591

cagttggact
gaccaaggac
aacttcaccc
tttgaattta
gagtgtgttt
ttcagcaagg
attcgatatc
agattgaatc
aagcatgtaa
agagtcccge
gataaattat

gcgcec

Trinh tu nhan tao

gatcaggaca
gagtatgaac
attgtcaaga
ctgttattcg
attttatgta
acacaaaaag
aagcttatcg
ctgttgccgg
taattaacat

aattatacat

cgcgegeggt

gcaaagacag
gacataacag
gcttcaacag
gtgtgcattt
atttaatttc
attttaattt
acctgcagat
tcttgcgatg
gtaatgcatg
ttaatacgcg

gtcatctatg

cacctacagc
ctatacctgt
gaatgagtgt
ctatgtttgg
tttgtgagct
tattaaaaaa
cgttcaaaca
attatcatat
acgttattta
atagaaaaca

ttactagatt

k& sb6 690 tdng hop, tir HIindIII dén EcoRI

tggccctgca
actcaaaaaé
ttcacctact
gaacaagagt
ttctectettt
cataatgtga
atcattgagg
gatgacgcat
ataaattatt
attgatgaaa
ttgacatttg
tcatagatca
atttactaaa

ccaatccaac

ggtcgactct
cataaaagtt
actgttataa
agtgatattt
tcattggtca
gtatgagaga
aatttgacaa
tagagagatg
tttaaaatta
gagttggatt
atcttttcct
aataagagaa
aaatctaagc

caatcacaac

-155-

agaggtaccc
taagttagca
atcattatta
tgacaacaat
aaaacaatag
gaaagttgta
aagctacaca
taccattaga
aaagttgagt
aaagttgtat
atatattgcc
ataacggtat
cacgtaggag

aatcctgatg

cgggctggta
agtgtgtaca
aacattagag
tttgttgcaa
agagagaaaa
caaaagttgt
aataagggtt
gaatttttgg
catttgatta
tagtaattag
ccatagagtc
attaatccct
gataacagga

agataaccca

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2065

60

120

180

240

300

360

420

480

540

600

660

720

780

840



ctttaagccc
tctgagccac
tgtgagtcta
ttaatcatct
taaaagtgat
aatcatggaa
cgggaagctc
tggatggctc
catagtggag
tgaggaactg
caaagaaagc
tggggaaagc
aaacctgagc
tcatcacccg
ctctgtagtg
agtaagagat
aataatattt
aggctttgga
tcaaactcca
catcggggaa
aaatagccct
ttttatagag
tgagcagggg
caccaataag
ggaatttaat
tctagatgtc
agactttcat
taatgcaaag
tatggaaagt
aaaaagagag

aatttattca

acgcatctgt
acaaaaacca
cactttgatt
tgagagaaaa
cagatttgca
aagaacgtta
tgcgatctag
ctcgggaacc
aaggccaatc
agggagcaat
tcatggccca
agtttttaca
aagtcctatg
ccaaacatag
tcttcacatt
caagaaggaa
gaggcaaatg
tcaggaatta
atgggggcga
tgccccaaat
caaagagaga
ggaggatggc
agtgggtacg
gtcaactcaa
aacttagaaa
tggacttata
gactcaaatg
gagctgggta
ataagaaacg
gaaataagtg

acagtggcga

23591

ggcacatcta
atccacatct
cccttcaaac
tggagaaaat
ttggttacca
ctgttacaca
atggagtgaa
caatgtgtga
caaccaatga
tgagttcagt
accacaccgt
gaaatttgct
caaacaacaa
gtgaccaaaa
atagcagaaa
gaatcaatta
gaaatctaat
tgaaaagtga
taaactctag
atgtgaaatc
gcagaagaaa
agggaatggt
ctgcagacaa
tcattgacaa
ggagaataga
atgccgaact
ttaagaacct
acggttgttt
gaacgtacaa
gggtaaaatt

gttccctage

cattatctaa
ttatcaccca
acatacaaag
agtgcttctt
tgcaaacaat
tgcccaagac
gcctctaatt
cgaattcatc
cctctgttac
atcttcattt
aaccggagtg
atggctgacg
agaaaaagaa
ggccctctat
attcacccca
ctactggact
agcgccaaga
attggaatat
tatgccattc
aaacagatta
aaagagagga
agatggttgg
agaatccact
aatgaacact
gaatttaaac
tctggttctce
ctacgacaag
cgagttctat
ctatccgcag
ggaatcaata

actggcaatc

-156-

atcacacatt
ttctataaaa
agaagagact
cttgcaatag
tcaacagagc
atactggaaa
ttaagagatt
aatgtaccgg
ccagggcatt
gagaggttcg
tcagcatcat
gggaagaatg
gtccttgtac
catacagaaa
gaaatagcca
ctgcttgaac
tatgctttcg
ggtaactgca
cacaacatac
gtccttgcaa
ctatttggag
tatgggtacc
caaaaggcaa
cagtttgagg
aagaagatgg
atggaaaatg
gtccgactac
cacaaatgtg
tattcagaag
ggaacttacc

atgatggctg

cttccacaca
aatcacactt
aattaattaa
tcagtcttgt
aggttgacac
agacacacaa
gtagtgtagce
aatggtctta
tcgctgacta
aaatattccc
gctcccataa
gtttgtaccc
tatggggtgt
atgcttatgt
aaagacccaa
ccggggatac
cactgagtag
acaccaagtg
accctctcac
cagggctcag
ctatagcagg
accatagcaa
tagatggagt
ccgttggaag
aagacgggtt
agagaactct
agcttaggga
ataatgaatg
aagcaagatt
aaatactgtc

gtctatcttt

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700



atggatgtgc
aatgcttctt
agagcttaat
gtaattcatt
tgaagacctg
cacaacttta
tggaaatatc
tatatcatcc
ggctggccga
<210>
<211>

<212>
<213>

64

ADN

<220>

<223> Séan

<400> 64
aagcttgcta

tatttatatg
tttttacttg
taaagaaata
catttgagaa
aggaagaggg
accaaaatag
aattgctgta
caagtcatta
aacatgtgat
aatttggtgt
agttaactca
ccaaaaaaaa
tccecegtagg
ctttaagccc
tctgagccac

tgtgagtcta

3194

tccaatggat
cgtctcctat
taatcgttgt
tacataagtg
ccgcgtacaa
taagtggtta
agttatcgaa
cctttgataa

attc

phim thiét

gcggcctcaa
ttgtcaaata
aacaaaaata
tggatgataa
aattttgttg
agaataaaaa
ttgtacaaat
aataaataag
aaaagaaaga
tatttaatga
caaatttaat
tttttatatt
aaaacggtat

aggataacat

acgcatctgt

acCaaaaacca

cactttgatt

23591

cgttacaatg
ttataatatg
tgttatgaaa
gagtcagaat
ttgtcttata
atatagctca
attcattaac

atgatagtac

Trinh tu nhan tao

cagaatttgc
gtttgttatt
tactatttgt
cagaatgttt
tttgaacaac
aatatatggt
aatcaactta

accaattagg

atttaagagc
gttaattttg
atgagatgaa
cctccataac
taaaattgaa
caagttcaat
acgttattaa

aaggagcatg

tctaagttaa
ttcttgtaga
ctggtgtaat
taactagaca
catcttttgc
agattaataa
ctactaattt

ctcgaggcct

ké sé 691 tdng hop, tlr HindIII d&n EcoRI

tggccctgca
actcaaaaac
ttcacctact
gaacaagagt
ttctctettt
cataatgtga
atcattgagg
gatgacgcat
ataaattatt
attgatgaaa
ttgacatttg
tcatagatca
atttactaaa
ccaatccaac
ggcacatcta
atccacatct

cccttcaaac

ggtcgactct
cataaaagtt
actgttataa
agtgatattt
tcattggtca
gtatgagaga
aatttgacaa
tagagagatg
tttaaaatta
gagttggatt
atcttttcct
aataagagaa
aaatctaagc
caatcacaac
cattatctaa
ttatcaccca

acatacaaag

-157-

agaggtaccc
taagttagca
atcattatta
tgacaacaat
aaaacaatag
gaaagttgta
aagctacaca
taccattaga
aaagttgagt
aaagttgtat
atatattgcc
ataacggtat
cacgtaggag
aatcctgatg
atcacacatt
ttctataaaa

agaagagact

cgggctggta
agtgtgtaca
aacattagag
tttgttgcaa
agagagaaaa
caaaagttgt
aataagggtt
gaatttttgg
catttgatta
tagtaattag
ccatagagtc
attaatccct
gataacagga
agataaccca
cttccacaca
aatcacactt

aattaattaa

2760

2820

2880

2940

3000

3060

3120

3180

3194

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



ttaatcatct
taaaagtgat
aatcatggaa
cgggaagctc
cgggtggatc
cattgtagaa
tgaggaactg
caaagaaagc
tggggaaagc
aaacctgagc
tcatcacccg
ctctgtagtg
agtaagagat
aataatattt
aggctttgga

tcaaactcca

catcggggaa’

aaatagccct
ttttatagag
tgagcagggg
caccaataag
ggaatttaat
tctagatgtc
agactttcat
taatgcaaag
tatggaaagt
aaaaagagag
aatttattca
atggatgtgc

aatgcttctt

tgagagaaaa
cagatttgca
aagaacgtta
tgcctattaa
ttaggaaacc
aaaccaaatc
agggagcaat
tcatggccca
agtttttaca
aagtcctatg
ccaaacatag
tcttcacatt
caagaaggaa
gaggcaaatg
tcaggaatca
atgggggcga
tgccccaaat
caaagagaga
ggaggatggc
agtgggtacg
gtcaactcaa
aacttagaaa
tggacttata
gactcaaatg
gagctgggta
ataagaaacg
gaaataagtg
acagtggcga
tccaatggat

cgtctcctat

23591

tggagaaaat
ttggttacca
ctgttacaca
aaggaatagc
cagaatgcga
ctgagaatgg
tgagttcagt
accacaccgt
gaaatttgct
caaacaacaa
gtgaccaaaa
atagcagaaa
gaatcaatta
gaaatctaat
tcaactcaaa
taaactctag
atgtgaaatc
gcagaagaaa
agggaatggt
ctgcagacaa
tcattgacaa
ggagaataga
atgccgaact
ttaagaacct
acggttgttt
gaacgtacaa
gggtaaaatt
gttccctage
cgttacaatg

ttataatatg

agtgcttctt
tgcaaacaat
tgcccaagac
cccactacaa
attactgatt
aacatgttac
atcttcattt
aaccggagtg
atggctgacg
agaaaaagaa
ggccctctat
attcacccca
ctactggact
agcgccaaga
tgcaccaatg
tatgccattc
aaacagatta
aaagagagga
agatggttgg
agaatccact
aatgaacact
gaatttaaac
tctggttctce
ctacgacaag
cgagttctat
ctatccgcag
ggaatcaata
actggcaatc
cagaatttgc

gtttgttatt

-158-

cttgcaatag
tcaacagagc
atactggaaa
ttgggtaatt
tccaaggagt
ccagggcatt
gagaggttcg
tcagcatcat
gggaagaatg
gtccttgtac
catacagaaa
gaaatagcqa
ctgcttgaac
tatgctttceg
gataaatgca
cacaacatac
gtccttgcaa
ctatttggag
tatgggtacc
caaaaggcaa
cagtttgagg
aagaagatgg
atggaaaatg
gtccgactac
cacaaatgtg
tattcagaag
ggaacttacc
atgatggctg
atttaagagc

gttaattttg

tcagtcttgt
aggttgacac
agacacacaa
gcagcgttgc
catggtccta
tcgctgacta
aaatattccc
gctcccataa
gtttgtaccc
tatggggtgt
atgcttatgt
aaagacccaa
ccggggatac
cactgagtag
acaccaagtg
accctctcac
cagggctcag
ctatagcagg
accatagcaa
tagatggagt
ccgttggaag
aagacgggtt
agagaactct
agcttaggga
ataatgaatg
aagcaagatt
aaatactgtc
gtctatcttt
tctaagttaa

ttcttgtaga

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820



agagcttaat
gtaattcatt
tgaagacctg
cacaacttta
tggaaatatc
tatatcatcc
ggctggccga
<210>
<211>

<212>
<213>

65
ADN

<220>

<223> Sé&n

<400> 65
aagcttgcta

tatttatatg
tttttacttg
taaagaaata
catttgagaa
éggaagaggg
accaaaatag
aattgctgta
caagtcatta
aacatgtgat
aatttggtgt
agttaactca
ccaaaaaaaa
tcccegtagg
ctttaagccc
tctgagccac
tgtgagtcta
ttaatcatct

tcttgtgttg

3206

taatcgttgt
tacataagtg
ccgcgtacaa
taagtggtta
agttatcgaa
cctttgataa

attc

phdm thiét

gcggcctcaa
ttgtcaaata
aacaaaaata
tggatgataa
aattttgttg
agaataaaaa
ttgtacaaat
aataaataag
aaaagaaaga
tatttaatga
caaatttaat
tttttatatt
aaaacggtat
aggataacat
acgcatctgt
acaaaaacca
cactttgatt
tgagagaaaa

gttccttctce

23591

tgttatgaaa
gagtcagaat
ttgtcttata
atatagctca
attcattaac

atgatagtac

Trinh tu nhadn tao

ké

tggccctgceca
actcaaaaac
ttcacctact
gaacaagagt
ttctctettt
cataatgtga
atcattgagg
gatgacgcat
ataaattatt
attgatgaaa
ttgacatttg
tcatagatca
atttactaaa
ccaatccaac
ggcacatcta
atccacatct
cccttcaaac
tggcgaaaaa

agatcttcgce

tactatttgt
cagaatgttt
tttgaacaac
aatatatggt
aatcaactta

accaattagg

ggtcgactct
cataaaagtt
actgttataa
agtgatattt
tcattggtca
gtatgagaga
aatttgacaa
tagagagatg
tttaaaatta
gagttggatt
atcttttccect
aataagagaa
aaatctaagc
caatcacaac
cattatctaa
ttatcaccca
acatacaaag
cgttgcgatt

tgacacaata

-159-

atgagatgaa
cctccataac
taaaattgaa
caagttcaat
acgttattaa

aaggagcatg

agaggtaccc
taagttagca
atcattatta
tgacaacaat
aaaacaatag
gaaagttgta
aagctacaca
taccattaga
aaagttgagt
aaagttgtat
atatattgcc
ataacggtat
cacgtaggag
aatcctgatg
atcacacatt
ttctataaaa
agaagagact
ttcggcttat

tgtataggct

ctggtgtaat
taactagaca
catcttttgc
agattaataa
ctactaattt

ctcgaggcct

sb 696 tdng hop, tir HindIII &én EcoRI

cgggctggta
agtgtgtaca
aacattagag
tttgttgcaa
agagagaaaa
caaaagttgt
aataagggtt
gaatttttgg
catttgatta
tagtaattag
ccatagagtc
attaatccct
gataacagga
agataaccca
cttccacaca
aatcacactt
aattaattaa
tgttttctcet

accatgccaa

2880

2940

3000

3060

3120

3180

3194

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



caactcaacc
caacctactt
acaattgggt
gatttccaag
ttacccaggg
ttttgagaaa
agttagctca
tatcaaaaag
ggatcttttg
atatcaaaac
accaaaaata
gacaatttta
agaatatgca
aatggatgaa
tttccagaat
attaaggatg
agccattgcc
tcatcatcag
cattaacggg
agctgtgggce
tgatgatggg
tgaaaggact
ccaattaaag
taacaatgaa
agaatcaaag
ccagattctg
ggcaatcagc
gctctaagtt
tgttcttgta
aactggtgta

actaactaga

gacactgttg
gaggacagtc
aattgcagcg
gaatcatggt
agtttcaacg
attcaaatca
gcatgtccat
aacagtacat
gtactgtggg
ccaaccacct
gctactagat
aaacctaatg
tacaaaattg
tgtgatgcga
gtacacccag
gttacaggac
ggtttcattg
aatgagcaag
attacaaaca
aaagagttca
tttctagaca
ttggatttcc
aataatgcca
tgcatggaga
ttaaacaggg
gcgatctact
ttctggatgt
aaaatgcttc
gaagagctta
atgtaattca

catgaagacc

23591

acacagtact
acaatggaaa
ttgccggatg
cctacattgt
actatgaaga
tccccaaaag
acctgggaag
acccaacaat
gaattcacca
atatttccat
ccaaagtaaa
atgcaatcaa
tcaagaaagg
agtgtcaaac
tcacaatagg
taaggaacat
aaggggggtg
gatctggcta
aggtcaattc
acaaattgga
tttggacata
atgactccaa
aagaaatagg
gtgtgaaaaa
agaaaattga
caactgtcgce
gttccaatgg
ttcgtctecct
attaatcgtt
tttacataag

tgccgecgtac

tgagaagaat
actatgtcta
gatcttagga
agaaacacca
actgaaacac
ttcttggtcc
tccctecttt
aaagaaaagc
tcctaatgat
tgggacatca
cgggcaaagt
cttcgagagt
ggactcagca
acctcaggga
agagtgtcca
cccatccatt
gactggaatg
tgctgcagat
tgtaattgag
aagaaggatg
taatgcagaa
tgtgaagaat
aaacgggtgt
tggtacctat
tggagtgaaa
cagttccctg
gtctttgcag
atttataata
gttgttatga
tggagtcaga

aattgtctta

-160-

gtgacagtga
ctaaaaggaa
aacccagaat
aatcctgaga
ctattgagca
gatcatgaag
tttagaaatg
tacaataata
gcggcagagce
acactaaacc
ggaaggatgg
aatggaaatt
atcatcacct
gctataaaca
aagtatgtca
caatccagag
gtagatgggt
caaaaaagta
aaaatgaaca
gaaaacttaa
ttgttggttc
ctgtatgaga
tttgagttct
gactatccaa
ttggaatcaa
gttcttttgg
tgtagaatat
tggtttgtta
aatactattt
atcagaatgt

tatttgaaca

cacactctgt
tagccccact
gcgaattact
atggaacatg
gaataaacca
cctcatcagg
tggtatggct
ccaaccaaga
agacaaggct
agagattggt
agttcttctg
tcattgctcc
caaatgcacc
gcagtcttcc
ggagtgcaaa
gtttgtttgg
ggtatggtta
cacaaaatgc
ctcaattcac
ataaaaaagt
tactggaaaa
aagtaaaaag
atcacaagtg
aatattccga
tgggagtata
tctcecectggg
gcatctaaga
ttgttaattt
gtatgagatg
ttcctccata

actaaaattg

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000



aacatctttt
atagattaat
aactactaat
tgctcgaggce
<210>
<211>

<212>
<213>

66

ADN

<220>

<223> San

<400> 66
ttaattaaga

gtcactttat
ataaaggaaa
cacccacgag
attgatgtga
acccttecte
tttgataaaa
tctcttaaag
tcgtgecttceg
tggacacgta
cttgggaaaa
tctgctgact
tacttctttce
acagagtttt
cccaaatttg
acatatgcag
acagtacttg
aatggaaaac
gccgggtgga
tacattgtag
tatgaggaac

cccaaagaaa

3058

gccacaactt
aatggaaata
tttatatcat

ctggctggcc

phdm thiét k& 732 tdng hop, tit PacI dé&n AscI

attcgagctc
tgagaagata
ggccatcgtt
gagcatcgtg
tatctccact
tatataagga
gcgaacgtgg
caaacttctc
gcaccagdtac
gtgcggcgcece
gaaagcttgc
ttcggcgggt
ttcttecttet
ccegtggttt
tcgggcccat
acacaatatg
aaaagaatgt
tatgtctatt
tcttaggaaa
aaaaaccaaa
tgagggagca

gctcatggcc

23591

tataagtggt taatatagct caaatatatg gtcaagttca

tcagttatcg aaattcatta acaatcaact taacgttatt

cccctttgat aaatgatagt acaccaatta ggaaggagca

gaattc

Trinh tu nhén tao

caccgcggaa
gtggaaaagg
gaagatgcct
gaaaaagaag
gacgtaaggg
agttcatttc
ggaaacccga
tcttgtcttt
aacgttttct
attaaataac
tggaggctgce
gcaatatctc
tgctgattgg
tcgaacttgg
gaaagtaaaa
tataggctac
gacagtgaca
aaaaggaata
cccagaatgce
tcctgagaat
attgagttca

caaccacacc

acctcctcgg
aaggtggctc
ctgccgacag
acgttccaac
atgacgcaca
atttggagag
accaaacctt
cttgcgtgag
ttcactgaag
gtgtacttgt
tgttcagceccce
tacttctgcect
ttctataaga
agaaagattg
ctactggtcc
catgctaaca
cactctgtca
gccccactac
gaattactga
ggaacatgtt
gtatcttcat

gtaaccggag

-161-

attccattgc
ctacaaatgc
tggtcccaaa
cacgtcttca
atcccactat
gtattaaaat
cttctaaact
cgatcttcaa
cgaaatcaaa
cctattcttg
catacattac
tgacgaggta
aatctagtat
ttaagcttct
tgttatgcac
actcgaccga
acctgcttga
aattgggtaa
tttccaagga
acccagggca
ttgagaggtt

tgtcagcatc

ccagctatct
catcattgcg
gatggacccc
aagcaagtagg
ccttcgcaag
cttaataggt
ctctctcatc
cgttgtcaga
gatctctttg
tcggtgtggt
ttgttacgat
ttgttgcctg
tttctttgaa
gtatattctg
atttacagct
cactgttgac
gaacagtcac
ttgcagecgtt
gtcatggtcc
tttcgctgac
cgaaatattc

atgctcccat

3060

3120

3180

3206

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



aatggggaaa
ccaaacctga
gttcatcacc
gtctctgtag
aaagtaagag
acaataatat
agaggctttg
tgccaaacac
acaataggag
aggaacatcc
ggggggtgga
tctggctatg
gtcaattctg
aaattggaaa
tggacatata
gactccaatg
gaaataggaa
gtaaagaatg
aaaattgatg
acagtcgcca
tccaatgggt
ttactgttat
tttattttat
aggacacaaa
atcaagctta
atcctgttgc
taataattaa
cgcaattata
tatcgcgecgce

<210>
<211>

67
1719

gcagttttta
gcaagtccta
cgccaaacat
tgtcttcaca
atcaagaagg
ttgaggcaaa
gatcaggaat
ctcagggagc
agtgtccaaa
catccattca
ctggaatggt
ctgcagatca
taattgagaa
gaaggatgga
atgcagaact
tgaagaatct
atgggtgttt
gaacttatga
gagtgaaatt
gttctctggt
ctttacagtg
tcggtgtgca
gtaatttaat
aagattttaa
tcgacctgca
cggtcttgeg
catgtaatgc
catttaatac

ggtgtcatct

23591

cagaaatttg
tgcaaacaac
aggtgaccaa
ttatagcaga
aagaatcaat
tggaaatcta
catcaactca
tataaacagc
gtatgtcagg
atccagaggt
agatggttgg
aaaaagcaca
aatgaacact
aaacttgaat
gttggttcta
gtatgagaaa
tgagttctat
ctatccaaaa
ggaatcaatg
tcttttggtc
tagaatatgc
tttctatgtt
ttctttgtga
ttttattaaa
gatcgttcaa
atgattatca
atgacgttat
gcgatagaaa

atgttactag

ctatggctga
aaagaaaaag
aaggccctct
aaattcaccc
tactactgga
atagcgccaa
aatgcaccaa
agtcttcctt
agtgcaaaat
ttgtttggag
tatggttatc
caaaatgcca
caattcacag
aaaaaagttg
ctggaaaatg
gtaaaaagcc
cacaagtgta
tattccgaag
ggagtctatc
tceetggggg
atctaaaggc
tggtgagcgg
gctcctgttt
aaaaaaaaaa
acatttggca
tataatttct
ttatgagatg
acaaaatata

attctagagt

-162-

cggggaagaa

aagtccttgt
atcatacaga
cagaaatagc
ctctgcttga
gatatgcttt
tggataaatg
tccagaacgt
taaggatggt
ccattgccgg
atcatcagaa
ttaatgggat
cagtgggcaa
atgatgggtt
aaaggacttt
agttaaagaa
acgatgaatg
aatcaaagtt
agattctggc
caatcagctt
ctattttctt
ttttctgtgce
agcaggtcgt
aaaaagaccg
ataaagtttc
gttgaattac
ggtttttatg
gcgcgcaaac

ctcaagcttc

tggtttgtac
actatggggt
aaatgcttat
caaaagaccc
acccggggat
cgcactgagt
tgatgcgaag
acacccagtc
tacaggacta
tttcattgaa
tgagcaagga
tacaaacaag
agagttcaac
tatagacatt
ggatttccat
taatgctaaa
catggagagt
aaacagggag
gatctactca
ctggatgtgt
tagtttgaat
tcagagtgtg
cccttcagceca
ggaattcgat
ttaagattga
gttaagcatg
attagagtcc

taggataaat

ggcgcgcec

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3058



<212>
<213>

ADN

<220>

<223> San

<400> 67
atggcgaaaa

cagatcttcg
gacacagtac
cacaatggaa
gttgccgggt
tcctacattg
gactatgagg
ttccccaaag
cataatgggg
tacccaaacc
ggtgttcatc
tatgtctctg
cccaaagtaa
gatacaataa
agtagaggct
aagtgccaaa
gtcacaatag
ctaaggaaca
gaaggggggt
ggatctggct
aaggtcaatt
aacaaattgg
atttggacat
catgactcca
aaagaaatag
agtgtaaaga

gagaaaattg

23591

Trinh tu nhdn tao

phdm thiét k& sé 787 tdng hop

acgttgcgat
ctgacacaat
ttgaaaagaa
aactatgtct
ggatcttagg
tagaaaaacc
aactgaggga
aaagctcatg
aaagcagttt
tgagcaagtc
acccgccaaa
tagtgtcttc
gagatcaaga
tatttgaggc
ttggatcagg
cacctcaggg
gagagtgtcc
tcccatccat
ggactggaat
atgctgcaga
ctgtaattga
aaagaaggat
ataatgcaga
atgtgaagaa
gaaatgggtg
atggaactta

atggagtgaa

tttcggctta
atgtataggc
tgtgacagtg
attaaaagga
aaacccagaa
aaatcctgag
gcaattgagt
gcccaaccac
ttacagaaat
ctatgcaaac
cataggtgac
acattatagc
aggaagaatc
aaatggaaat
aatcatcaac
agctataaac
aaagtatgtc
tcaatccaga
ggtagatggt
tcaaaaaagc
gaaaatgaac
ggaaaacttg
actgttggtt
tctgtatgag
ttttgagttc
tgactatcca

attggaatca

ttgttttctc
taccatgcta
acacactctg
atagccccac
tgcgaattac
aatggaacat
tcagtatctt
accgtaaccg
ttgctatggce
aacaaagaaa
caaaaggccc
agaaaattca
aattactact
ctaatagcgc
tcaaatgcac
agcagtcttc
aggagtgcaa
ggtttgtttg
tggtatggtt
acacaaaatg
actcaattca
aataaaaaag
ctactggaaa
aaagtaaaaa
tatcacaagt
aaatattccg

atgggagtct

-163-

ttcttgtgtt
acaactcgac
tcaacctgct
tacaattggg
tgatttccaa
gttacccagg
catttgagag
gagtgtcagc
tgacggggaa
aagaagtcct
tctatcatac
ccccagaaat
ggactctgct
caagatatgc
caatggataa
ctttccagaa
aattaaggat
gagccattgce
atcatcatca
ccattaatgg
cagcagtggg
ttgatgatgg
atgaaaggac
gccagttaaa
gtaacgatga
aagaatcaaa

atcagattct

ggttccttcet
cgacactgtt
tgagaacagt
taattgcagce
ggagtcatgg
gcatttcgcet
gttcgaaata
atcatgctcc
gaatggtttg
tgtactatgg
agaaaatgct
agccaaaaga
tgaacccggg
tttcgcactg
atgtgatgcg
cgtacaccca
ggttacagga
cggtttcatt
gaatgagcaa
gattacaaac
caaagagttc
gtttatagac
tttggatttc
gaataatgct
atgcatggag
gttaaacagg

ggcgatctac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620



23591

tcaacagtcg ccagttctct ggttcttttg gtctccctgg gggcaatcag cttctggatg

tgttccaatg ggtctttaca gtgtagaata tgcatctaa

<210>
<211>
<212>
<213>

68
3079
ADN

<220>

<223> San

<400> 68
ttaattaaga

gtcactttat
ataaaggaaa
cacccacgag
attgatgtga
acccttcectce
tttgataaaa
tctcttaaag
tcgtgcectteg
tggacacgta
cttgggaaaa
tctgctgact
tacttctttc
acagagtttt
cccaaatttg
cttgtgttag
aactcgaccg
aacctgcttg
caattgggta
atttccaagg
tacccagggc
tttgagaggt
gtgtcagcat

acggggaaga

phdm thiét

attcgagctc
tgagaagata
ggécatcgtt
gagcatcgtg
tatctccact
tatataagga
gcgaacgtgg
caaacttctc
gcaccagtac
gtgcggcgcc
gaaagcttgc
ttcggcgggt
ttcttcttet
ccecgtggttt
tcgggcccat
ttcctteteca
acactgttga
agaacagtca
attgcagcgt
agtcatggtc
atttcgctga
tcgaaatatt
catgctccca

atggtttgta

Trinh tu nhédn tao

ké

caccgcggaa
gtggaaaagg
gaagatgcct
gaaaaagaag
gacgtaaggg
agttcatttc
ggaaacccga
tcttgtecttt
aacgttttct
attaaataac
tggaggctge
gcaatatctc
tgctgattgg
tcgaacttgg
ggcgaaaaac
gatcttcgct
cacagtactt
caatggaaaa
tgccgggtgg
ctacattgta
ctatgaggaa
ccccaaagaa
taatggggaa

cccaaacctg

acctcctcgg
aaggtggctc
ctgccgacag
acgttccaac
atgacgcaca
atttggagag
accaaacctt
cttgcgtgag
ttcactgaag
gtgtacttgt
tgttcagccc
tacttctgct
ttctataaga
agaaagattg
gttgcgattt
gacacaatat
gaaaagaatg
ctatgtctat
atcttaggaa
gaaaaaccaa
ctgagggagc
agctcatggc
agcagttttt

agcaagtcct

-164-

attccattgce
ctacaaatgc
tggtcccaaa
cacgtcttca
atcccactat
gtattaaaat
cttctaaact
cgatcttcaa
cgaaatcaaa
cctattcttg
catacattac
tgacgaggta
aatctagtat
ttaagcttct
tcggcttatt
gtataggcta
tgacagtgac
taaaaggaat
acccagaatg
atcctgagaa
aattgagttc
ccaaccacac
acagaaattt

atgcaaacaa

sb6 733 tdng hop, tlr PacI dén AscI

ccagctatct
catcattgcg
gatggacccc
aagcaagtgg
ccttcgcecaag
cttaataggt
ctctctcatc
cgttgtcaga
gatctctttg
tcggtgtggt
ttgttacgat
ttgttgcctg
tttctttgaa
gtatattctg
gttttctctt
ccatgctaac
acactctgtc
agccccacta
cgaattactg
tggaacatgt
agtatcttca
cgtaaccgga
gctatggctg

Caaagaaaaa

1680

1719

60

120
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300

360
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1380

1440



gaagtccttg
tatcatacag
ccagaaatag
actctgcttg
agatatgctt
atggataaat
ttccagaacg
ttaaggatgg
gccattgeccg
catcatcaga
attaatggga
gcagtgggca
gatgatgggt
gaaaggactt
cagttaaaga
aacgatgaat
gaatcaaagt
cagattctgg
gcaatcagct
cctattttct
gttttctgtg
tagcaggtcg
aaaaaagacc
aataaagttt
tgttgaatta
gggtttttat
agcgcgcaaa
tctcaagcectt
<210>
<211>

<212>
<213>

69
3067
ADN

tactatgggg
aaaatgctta
ccaaaagacc
aacccgggga
tcgcactgag
gtgatgcgaa
tacacccagt
ttacaggact
gtttcattga
atgagcaagg
ttacaaacaa
aagagttcaa
ttatagacat
tggatttcca
ataatgctaa
gcatggagag
taaacaggga
cgatctactc
tctggatgtg
ttagtttgaa
ctcagagtgt
tcececttecage
gggaattcga
cttaagattg
cgttaagcat
gattagagtc
ctaggataaa

cggcgcgec

23591

tgttcatcac
tgtctctgta
caaagtaaga
tacaataata
tagaggcttt
gtgccaaaca
cacaatagga
aaggaacatc
aggggggtag
atctggctat
ggtcaattct
caaattggaa
ttggacatat
tgactccaat
agaaatagga
tgtaaagaat
gaaaattgat
aacagtcgcc
ttccaatggg
tttactgtta
gtttatttta
aaggacacaa
tatcaagctt
aatcctgttg
gtaataatta
ccgcaattat

ttatcgcgeg

Trinh ty nhdn tao

ccgccaaaca
gtgtcttcac
gatcaagaag
tttgaggcaa
ggatcaggaa
cctcagggag
gagtgtccaa
ccatccattc
actggaatgg
gctgcagatc
gtaattgaga
agaaggatgg
aatgcagaac
gtgaagaatc
aatgggtgtt
ggaacttatg
ggagtgaaat
agttctctgg
tctttacagt
ttcggtgtgce
tgtaatttaa
aaagatttta
atcgacctgce
ccggtcttge
acatgtaatg
acatttaata

cggtgtcatc

-165-

taggtgacca
attatagcag
gaagaatcaa
atggaaatct
tcatcaactc
ctataaacag
agtatgtcag
aatccagagg
tagatggttg
aaaaaagcac
aaatgaacac
aaaacttgaa
tgttggttct
tgtatgagaa
ttgagttcta
actatccaaa
tggaatcaat
ttcttttggt
gtagaatatg
atttctatgt
tttctttgtg
attttattaa
agatcgttca
gatgattatc
catgacgtta
cgcgatagaa

tatgttacta

aaaggccctc
aaaattcacc
ttactactgg
aatagcgcca
aaatgcacca
cagtcttcct
gagtgcaaaa
tttgtttgga
gtatggttat
acaaaatgcc
tcaattcaca
taaaaaagtt
actggaaaat
agtaaaaagc
tcacaagtgt
atattccgaa
gggagtctat
ctccctgggg
catctaaagg
ttggtgagcg
agctcctgtt
aaaaaaaaaa
aacatttggc
atataatttc
tttatgagat
aacaaaatat

gattctagag

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3079



<220>

<223> Séan

<400> 69
ttaattaaga

gtcactttat
ataaaggaaa
cacccacgag
attgatgtga
acccttectce
tttgataaaa
tctcttaaag
tcgtgcttceg
tggacacgta
cttgggaaaa
tctgctgact
tacttctttc
acagagtttt
cccaaatttg
aaaagtgatc
atcatggaaa
gggaagctct
ggatggctcc
atagtggaga
gaggaactga
aaagaaagct
ggggaaagca
aacctgagca
catcacccgce
tctgtagtgt
gtaagagatc
ataatatttg

ggctttggat

phdm thiét

attcgagctc
tgagaagata
ggccatcgtt
gagcatcgtg
tatctccact
tatataagga
gcgaacgtgg
caaacttctc
gcaccagtac
gtgcggcgcc
gaaagcttgc
ttcggcgggt
ttcttettet
cccgtggttt
tcgggcccat
agatttgcat
agaacgttac
gcgatctaga
tcgggaaccc

aggccaatcc

>gggagcaatt

catggcccaa
gtttttacag
agtcctatgc
caaacatagg
cttcacatta
aagaaggaag
aggcaaatgg

caggaattat

23591

k& 734 tdng hop, tu PacI dé&n AscI

caccgcggaa
gtggaaaagg
gaagatgcct
gaaaaagaag
gacgtaaggg
agttcatttc
ggaaacccga
tcttgtecttt
aacgttttct
attaaataac
tggaggctgce
gcaatatctc
tgctgattgg
tcgaacttgg
ggagaaaata
tggttaccat
tgttacacat
tggagtgaag
aatgtgtgac
aaccaatgac
gagttcagta
ccacaccgta
aaatttgcta
aaacaacaaa
tgaccaaaag
tagcagaaaa
aatcaattac
aaatctaata

gaaaagtgaa

acctcctcgg
aaggtggctc
ctgccgacag
acgttccaac
atgacgcaca
atttggagag
accaaacctt
cttgcgtgag
ttcactgaag
gtgtacttgt
tgttcagccce
tacttctgcet
ttctataaga
agaaagattg
gtgcttctte
gcaaacaatt
gcccaagaca
cctctaattt
gaattcatca
ctctgttacc
tcttcatttg
accggagtgt
tggctgacgg
gaaaaagaag
gccctctatc
ttcaccccag
tactggactc
gcgccaagat

ttggaatatg

-166-

attccattgc
ctacaaatgc
tggtcccaaa
cacgtcttca
atcccactat
gtattaaaat
cttctaaact
cgatcttcaa
cgaaatcaaa
cctattcttg
catacattac
tgacgaggta
aatctagtat
ttaagcttct
ttgcaatagt
caacagagca
tactggaaaa
taagagattg
atgtaccgga
cagggcattt
agaggttcga
cagcatcatg
ggaagaatgg
tccttgtact
atacagaaaa
aaatagccaa
tgcttgaacc
atgctttcgce

gtaactgcaa

ccagctatct
catcattgcg
gatggacccc
aagcaagtgg
ccttcgcaag
cttaataggt
ctctctcatc
cgttgtcaga
gatctctttg
tcggtgtggt
ttgttacgat
ttgttgcctg
tttctttgaa
gtatattctg
cagtcttgtt
ggttgacaca
gacacacaac
tagtgtagct
atggtcttac
cgctgactat
aatattcccc
ctcccataat
tttgtaccca
atggggtgtt
tgcttatgtc
aagacccaaa
cggggataca
actgagtaga

caccaagtgt

60
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23591

caaactccaa tgggggcgat aaactctagt atgccattcc acaacataca ccctctcacce 1800
atcggggaat gccccaaata tgtgaaatca aacagattag tccttgcaac agggctcaga 1860
aatagccctc aaagagagag cagaagaaaa aagagaggac tatttggagc tatagcaggt 1920
tttatagagg gaggatggca gggaatggta gatggttggt atgggtacca ccatagcaat 1980
gagcagggga gtgggtacgc tgcagacaaa gaatccactc aaaaggcaat agatggagtc 2040
accaataagg tcaactcaat cattgacaaa atgaacactc agtttgaggc cgttggaagg 2100
gaatttaata acttagaaag gagaatagag aatttaaaca agaagatgga agacgggttt 2160
ctagatgtct ggacttataa tgccgaactt ctggttctca tggaaaatga gagaactcta 2220
gactttcatg actcaaatgt taagaacctc tacgacaagg tccgactaca gcttagggaf 2280
aatgcaaagg agctgggtaa cggttgtttc gagttctatc acaaatgtga taatgaatgt 2340
atggaaagta taagaaacgg aacgtacaac tatccgcagt attcagaaga agcaagatta 2400
aaaagagagg aaataagtgg ggtaaaattg gaatcaatag gaacttacca aatactgtca 2460
atttattcaa cagtggcgag ttccctagca ctggcaatca tgatggctgg tctatcttta 2520
tggatgtgct ccaatggatc gttacaatgc agaatttgca tttaaaggcc tattttcttt 2580
agtttgaatt tactgttatt cggtgtgcat ttctatgttt ggtgagcggt tttctgtgcet 2640
cagagtgtgt ttattttatg taatttaatt tctttgtgag ctcctgttta gcaggtcgtc 2700
ccttcagcaa ggacacaaaa agattttaat tttattaaaa aaaaaaaaaa aaaagaccgg 2760
gaattcgata tcaagcttat cgacctgcag atcgttcaaa catttggcaa taaagtttct 2820
taagattgaa tcctgttgcc ggtcttgcga tgattatcat ataatttctg ttgaattacg 2880
ttaagcatgt aataattaac atgtaatgca tgacgttatt tatgagatgg gtttttatga 2940
ttagagtccc gcaattatac atttaatacg cgatagaaaa caaaatatag cgcgcaaact 3000
aggataaatt atcgcgcgcg gtgtcatcta tgttactaga ttctagagtc tcaagcttceg 3060
gcgegece 3067
<210> 70
<211> 1791
<212> ADN
<213> Trinh tu nhan tao
<220>
<223> ©Doan DrallI-Plasto(-84+1)-H3

A/Brisbane/10/07-SacI tdng hop
<400> 70
cactttgtga gtctacactt tgattccctt caaacacata caaagagaag agactaatta 60
attaattaat catcttgaga gaaaatgaag actatcattg ctttgagcta cattctatgt 120

-167-



ctggttttca
caccatgcag
actaatgcta
cagatccttg
gatggcttcc
tgttaccctt
acactggagt
tctgcttgca
ttaaaattca
ttgtacattt
caagcatcag
atcggatcta
gtaaaaccgg
tacttcaaaa
tgcaattctg
gtaaacagga
gcaacaggga
ggtttcatag
aattctgagg
atcaatggga
aaagagttct
aaaatagatc
attgatctaa
gaaaatgctg
tgcataggat
aacaaccggt
tggatttcct
tgggcctgcece
- <210>
<211>

<212>
<213>

71
3085
ADN

ctcaaaaact
taccaaacgg
ctgagctggt
atggagaaaa
aaaataagaa
atgatgtgcc
ttaacaatga
taaggagatc
aatacccagc
ggggggttca
gaagaatcac
gacccagagt
gagacatact
tacgaagtgg
aatgcatcac
tcacatacgg
tgcgaaatgt
aaaatggttg
gaataggaca
agctgaatag
cagaagtcga
tctggtcata
ctgactcaga
aggatatggg
caatcagaaa
tccagatcaa
ttgccatatc

aaaaaggcaa

23591

tcccggaaat
aacgatagtg
tcagagttcc
ctgcacacta
atgggacctt
ggattatgcc
aagtttcaat
taataacagt
attgaacgtg
ccacccgggt
agtctctacc
aaggaatatc
tttgattaac
gaaaagctca
tccaaacgga
ggcctgtccecce
accagagaaa
ggagggaatg
agcagcagat
gttgatcggg
agggagaatc
caacgcggag
aatgaacaaa
caatggttgt
tggaacttat
gggcgttgag
atgttttttg

cattaggtgce

Trinh tu nhdn tao

gacaacagca
aaaacaatca
tcaacaggtg
atagatgctc
tttgttgaac
tcececttaggt
tggactggag
ttctttagta
actatgccaa
acggacaatg
aaaagaagcc
cccagcagaa
agcacaggga
ataatgagat
agcattccca
agatatgtta
caaactagag
gtggatggtt
ctcaaaagca
aaaaccaacg
caggaccttg
cttcttgttg
ctgtttgaaa
ttcaaaatat
gaccacgatg
ctgaagtcag
ctttgtgttg

aacatttgca

-168-

cggcaacgct
cgaatgacca
aaatatgcga
tattgggaga
gcagcaaagc
cactagttgc
tcactcaaaa
gattgaattg
acaatgaaaa
accaaatctt
aacaaactgt
taagcatcta
atctaattgc
cagatgcacc
atgacaaacc
agcaaaacac
gcatatttgg
ggtatggttt
ctcaagcagc
agaaattcca
agaaatatgt
ccctggagaa
aaacaaagaa
accacaaatg
tatacagaga
gatacaaaga
ctttgttggg

tttgagagct

gtgccttggg

aattgaagtt
cagtcctcat
ccctcagtgt
ctacagcaac
ctcatccggce
cggaacaagc
gttgacccac
atttgacaaa
cctgtatgcet
aatcccgaat
ttggacaata
tcctaggggt
cattggcéaa
attccaaaat
tctgaaattg
cgcaatcgcg
caggcatcaa
aatcgatcaa
tcagattgaa
tgaggacacc
ccaacataca
gcaactgagg
tgacaatgcc
tgaagcatta
ttggatacta
gttcatcatg
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1791



<220>

<223> Séan

<400> 71
ttaattaaga

gtcactttat
ataaaggaaa
cacccacgag
attgatgtga
acccttcctce
tttgataaaa
tctcttaaag
. tcgtgcttcg
tggacacgta
cttgggaaaa
tctgctgact
tacttctttc
acagagtttt
cccaaatttg
cttgtgttgg
gcaacgctgt
aatgaccaaa
atatgcgaca
ttgggagacc
agcaaagcct
ctagttgcct
actcaaaacg
ttgaattggt
aatgaaaaat
caaatcttcc
caaactgtaa
agcatctatt

ctaattgctc

phédm thiét

attcgagctc
tgagaagata
ggccatcgtt
gagcatcgtg
tatctccact
tatataagga
gcgaacgtgg
caaacttctc
gcaccagtac
gtgcggcgcece
gaaagcttgce
ttcggcgggt
ttcttettet
cccgtggttt
tcgggcccat
ttccttctea
gccttgggea
ttgaagttac
gtcctcatca
ctcagtgtga
acagcaactg
catccggcac
gaacaagctc
tgacccactt
ttgacaaatt
tgtatgctca
tcccgaatat
ggacaatagt

ctaggggtta

23591

k& 736 tdng hop, tlt PacI dén AscI

caccgcggaa
gtggaaaagg
gaagatgcct
gaaaaagaag
gacgtaaggg
agttcatttc
ggaaacccga
tcttgtcttt
aacgttttct
attaaataac
tggaggctge
gcaatatctc
tgctgattgg
tcgaacttgg
ggcgaaaaac
gatcttcgcect
ccatgcagta
taatgctact
gatccttgat
tggcttccaa
ttacccttat
actggagttt
tgcttgcata
aaaattcaaa
gtacatttgg
agcatcagga
cggatctaga
aaaaccggga

cttcaaaata

acctcctcgg
aaggtggctc
ctgccgacag
acgttccaac
atgacgcaca
atttggagag
accaaacctt
cttgcgtgag
ttcactgaag
gtgtacttgt
tgttcagccce
tacttctgcet
ttctataaga
agaaagattg
gttgcgattt
caaaaacttc
ccaaacggaa
gagctggttc
ggagaaaact
aataagaaat
gatgtgccgg
aacaatgaaa
aggagatcta
tacccagcat
ggggttcacc
agaatcacag
cccagagtaa

gacatacttt

cgaagtggga

-169-

attccattgce
ctacaaatgc
tggtcccaaa
cacgtcttca
atcccactat
gtattaaaat
cttctaaact
cgatcttcaa
cgaaatcaaa
cctattcttg
catacattac
tgacgaggta
aatctagtat
ttaagcttct
tcggcttatt
ccggaaatga
cgatagtgaa
agagttcctc
gcacactaat
gggacctttt
attatgcctc
gtttcaattg
ataacagttt
tgaacgtgac
acccgggtac
tctctaccaa
ggaatatccc
tgattaacag

aaagctcaat

ccagctatct
catcattgcg
gatggacccc
aagcaagtgg
ccttcgcaag
cttaataggt
ctctctcatc
cgttgtcaga
gatctctttg
tcggtgtggt
ttgttacgat
ttgttgcctg
tttctttgaa
gtatattctg
gttttctctt
caacagcacg
aacaatcacg
aacaggtgaa
agatgctcta
tgttgaacgc
ccttaggtca
gactggagtc
ctttagtaga
tatgccaaac
ggacaatgac
aagaagccaa
cagcagaata
cacagggaat

aatgagatca
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gatgcaccca
gacaaaccat
caaaacactc
atatttggcg
tatggtttca
caagcagcaa
aaattccatc
aaatatgttg
ctggagaacc
acaaagaagc
cacaaatgtg
tacagagatg
tacaaagatt
ttgttggggt
tgaaggccta
tgagcggttt
cctgtttagce
aaaaaaaaaa
tttggcaata
aatttctgtt
tgagatgggt
aaatatagcg
ctagagtctc
<210>
<211>

<212>
<213>

72
3088
ADN

<220>
<223>

<400> 72
ttaattaaga

gtcactttat

ataaaggaaa

ttggcaaatg
tccaaaatgt
tgaaattggc
caatcgcggg
ggcatcaaaa
tcgatcaaat
agattgaaaa
aggacaccaa
aacatacaat
aactgaggga
acaatgcctg
aagcattaaa
ggatactatg
tcatcatgtg
ttttctttag
tctgtgctca
aggtcgtccc
aagaccggga
aagtttctta
gaattacgtt
ttttatgatt
cgcaaactag

aagcttcggce

2

caattctgaa
aaacaggatc
aacagggatg
tttcatagaa
ttctgaggga
caatgggaag
agagttctca
aatagatctc
tgatctaact
aaatgctgag
cataggatca
caaccggttc
gatttccttt
ggcctgccaa
tttgaattta
gagtgtgttt
ttcagcaagg
attcgatatc
agattgaatc
aagcatgtaa
agagtcccgce
gataaattat

gcgcec

Trinh tu nhan tao

3591

tgcatcactc
acatacgggg
cgaaatgtac
aatggttggg
ataggacaag
ctgaataggt
gaagtcgaag
tggtcataca
gactcagaaa
gatatgggca
atcagaaatg
cagatcaagg
gccatatcat
aaaggcaaca
ctgttattcg
attttatgta
acacaaaaag
aagcttatcg
ctgttgccgg
taattaacat

aattatacat

cgcgcgcggt

caaacggaag
cctgtcccag
cagagaaaca
agggaatggt
cagcagatct
tgatcgggaa
ggagaatcca
acgcggagct
tgaacaaact
atggttgttt
gaacttatga
gcgttgagct
gttttttgct
ttaggtgcaa
gtgtgcattt
atttaatttc
attttaattt
acctgcagat
tcttgcgatg
gtaatgcatg
ttaatacgcg

gtcatctatg

S&n phé&m thiét k& 737 tdng hop, tl PacI dén AscI

cattcccaat
atatgttaag
aactagaggc
ggatggttgg
caaaagcact
aaccaacgag
ggaccttgag
tcttgttgcce
gtttgaaaaa
caaaatatac
ccacgatgta
gaagtcagga
ttgtgttgcect
catttgcatt
ctatgtttgg
tttgtgagct
tattaaaaaa
cgttcaaaca
attatcatat
acgttattta
atagaaaaca

ttactagatt

attcgagctc caccgcggaa acctcctcgg attccattge ccagctatct

tgagaagata gtggaaaagg aaggtggctc ctacaaatgc catcattgcg

ggccatcgtt gaagatgcct ctgccgacag tggtcccaaa gatggacccce
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2580
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2700

2760

2820

2880

2940

3000

3060

3085

60

120

180



cacccacgag
attgatgtga
acccttccte
tttgataaaa
tctcttaaag
tcgtgcttcg
tggacacgta
cttgggaaaa
tctgctgact
tacttctttc
acagagtttt
cccaaatttg
cttgtgttgg
gcaacgctgt
aatgaccaaa
atatgcgaca
ttgggagacc
agcaaagcct
ctagttgcct
actcaaaacg
ttgaattggt
aatgaaaaat
caaatcttcc
caaactgtaa
agcatctatt
ctaattgctc
gatgcaccca
gacaaaccat
caaaacactc

atatttggcg

gagcatcgtg
tatctccact
tatataagga
gcgaacgtgg
caaacttctc
gcaccagtac
gtgcggcgcece
gaaagcttgce
ttcggcgggt
ttcttettet
cccgtggttt
tcgggcccat
ttccttctcea
gccttgggca
ttgaagttac
gtcctcatca
ctcagtgtga
acagcaactg
catccggcac
gaacaagctc
tgacccactt
ttgacaaatt
tgtatgctca
tccecgaatat
ggacaatagt
ctaggggtta
ttggcaaatg
tccaaaatgt
tgaaattggc

caatcgcggg

gaaaaagaag
gacgtaaggg
agttcatttc
ggaaacccga
tcttgtecttt
aacgttttct
attaaataac
tggaggctgc
gcaatatctc
tgctgattgg
tcgaacttgg
ggcgaaaaac
gatcttcgct
ccatgcagta
taatgctact
gatccttgat
tggcttccaa
ttacccttat
actggagttt
tgcttgcata
aaaattcaaa
gtacatttgg
agcatcagga
cggatctaga
aaaaccggga
cttcaaaata
caattctgaa
aaacaggatc
aacagggatg

tttcatagaa

acgttccaac
atgacgcaca
atttggagag
accaaacctt
cttgcgtgag
ttcactgaag
gtgtacttgt
tgttcagccc
tacttctgct
ttctataaga
agaaagattg
gttgcgattt
caaaaacttc
ccaaacggaa
gagctggttc
ggagaaaact
aataagaaat
gatgtgccgg
aacaatgaaa
aggagatcta
tacccagcat
ggggttcacc
agaatcacag
cccagagtaa
gacatacttt
cgaagtggga
tgcatcactc
acatacgggg

cgaaatgtac

aatggttggg
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cacgtcttca
atcccactat
gtattaaaat
cttctaaact
cgatcttcaa
cgaaatcaaa
cctattcttg
catacattac
tgacgaggta
aatctagtat
ttaagcttct
tcggcttatt
ccggaaatga
cgatagtgaa
agagttcctc
gcacactaat
gggacctttt
attatgcctc
gtttcaattg
ataacagttt
tgaacgtgac
acccgggtac
tctctaccaa
ggaatatccc
tgattaacag
aaagctcaat
caaacggaag
cctgtcccag
cagagaaaca

agggaatggt

aagcaagtgg
ccttcgcaag
cttaataggt
ctctctcatc
cgttgtcaga
gatctctttg
tcggtgtggt
ttgttacgat
ttgttgcctg
tttctttgaa
gtatattctg
gttttctctt
caacagcacg
aacaatcacg
aacaggtgaa
agatgctcta
tgttgaacgc
ccttaggtca
gactggagtc
ctttagtaga
tatgccaaac
ggacaatgac
aagaagccaa
cagcagaata
cacagggaat
aatgagatca
cattcccaat
atatgttaag

aactagaggc

ggatggttgg

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980



tatggtttca
caagcagcaa
aaattccatc
aaatatgttg
ctggagaacc
acaaagaagc
cacaaatgtg
tacagagatg
ggaacttacc
atgatggctg
atttaaaggc
tggtgagcgg
gctcctgttt
aaaaaaaaaa
acatttggca
tataatttct
ttatgagatg
acaaaatata
attctagagt
<210>
<211>

<212>
<213>

73

ADN
<220>
<223>

<400> 73
cactttgtga

attaattaat
tccaatgcag
acagccactc
aaatcttatt

ctcaactgca

tcggcgaagg

1845

ggcatcaaaa
tcgatcaaat
agattgaaaa
aggacaccaa
aacatacaat
aactgaggga
acaatgcctg
aagcattaaa
aaatactgtc
gtctatcttt
ctattttctt
ttttctgtgce
agcaggtcgt
aaaaagaccg
ataaagtttc
gttgaattac
ggtttttatg
gcgcgcaaac

ctcaagcttc

gtctacactt
catcttgaga
atcgaatctg
aaggggaggt
ttgcaaatct
cagatctgga

cttcaatact

23591

ttctgaggga ataggacaag
caatgggaag ctgaataggt
agagttctca gaagtcgaag
aatagatctc tggtcataca
tgatctaact gactcagaaa
aaatgctgag gatatgggca
cataggatca atcagaaatg
caaccggttc cagatcaagg
aatttattca acagtggcga
atggatgtgc tccaatggat
tagtttgaat ttactgttat
tcagagtgtg tttattttat
cccttcagca aggacacaaa
ggaattcgat atcaagctta
ttaagattga atcctgttgc
gttaagcatg taataattaa
attagagtcc cgcaattata

taggataaat tatcgcgcgce

ggcgcgcc

Trinh ty nhén tao

tgattccctt caaacacata
gaaaatgaag gcaataattg
cactggaata acatcttcaa
caatgtgact ggtgtgatac
caaaggaaca aggaccagag
tgtggctttg ggcagaccaa

ccacgaagtc aaacctgtta
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cagcagatct
tgatcgggaa
ggagaatcca
acgcggagcet
tgaacaaact
atggttgttt
gaacttatga
gcgttgagcect
gttccctage
cgttacaatg
tcggtgtgca
gtaatttaat
aagattttaa
tcgacctgca
cggtcttgeg
catgtaatgc
catttaatac

ggtgtcatct

caaagagaag
tactactcat
actcacctca
cactaacaac
ggaaactatg
tgtgtgtggg

catccgggtg

caaaagcact
aaccaacgag
ggaccttgag
tcttgttgcce
gtttgaaaaa
caaaatatac
ccacgatgta
gaagtcaata
actggcaatc
cagaatttgc
tttctatgtt
ttctttgtga
ttttattaaa
gatcgttcaa
atgattatca
atgacgttat
gcgatagaaa

atgttactag

Poan DralIlI-Plasto(-84+1)-HA B/Florida/4/06-SacI tdng hop

agactaatta
ggtagtaaca
tgtggtcaaa
aacaccaaca
cccagactgt
gaccacacct

ctttcctata

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3088

60

120

180

240

300

360

420



23591

atgcacgaca gaacaaaaat caggcaacta cccaatcttc tcagaggata tgaaaatatc 480
aggctatcaa cccaaaacgt catcgatgcg gaaaaggcac caggaggacc ctacagactt 540
ggaacctcag gatcttgccc taacgctacc agtaagagcg gatttttcgc aacaatggct 600
tgggctgtcc caaaggacaa caacaaaaat gcaacgaacc cactaacagt agaagtacca 660
tacatttgta cagaagggga agaccaaatc actgtttggg ggttccattc agataacaaa 720
acccaaatga agaacctcta tggagactca aatcctcaaa agttcacctc atctgctaat 780
ggagtaacca cacactatgt ttctcagatt ggcagcttcc cagatcaaac agaagacgga 840
ggactaccac aaagcggcag gattgttgtt gattacatga tgcaaaaacc tgggaaaaca 900
ggaacaattg tctaccaaag aggtgttttg ttgcctcaaa aggtgtggtg cgcgagtggce 960
aggagcaaag taataaaagg gtccttgcct ttaattggtg aagcagattg ccttcatgaa 1020
aaatacggtg gattaaacaa aagcaagcct tactacacag gagaacatgc aaaagccata 1080
ggaaattgcc caatatgggt gaaaacacct ttgaagctcg ccaatggaac caaatataga 1140
cctcctgcaa aactattaaa ggaaaggggt ttcttcggag ctattgctgg tttcctagaa 1200
ggaggatggg aaggaatgat tgcaggctgg cacggataca catctcacgg agcacatgga 1260
gtggcagtgg cggcggacct taagagtacg caagaagcta taaacaagat aacaaaaaat 1320
Cctcaattctt tgagtgagct agaagtaaag aatcttcaaa gactaagtgg tgccatggat 1380
gaactccaca acgaaatact cgagctggat gagaaagtgg atgatctcag agctgacact 1440
ataagctcgc aaatagaact tgcagtcttg ctttccaacg aaggaataat aaacagtgaa 1500
gatgagcatc tattggcact tgagagaaaa ctaaagaaaa tgctgggtcc ctctgctgta 1560
gagataggaa atggatgctt cgaaaccaaa cacaagtgca accagacctg cttagacagg 1620
atagctgctg gcacctttaa tgcaggagaa ttttctctcc ccacttttga ttcactgaac 1680
attactgctg catctttaaa tgatgatgga ttggataacc atactatact gctctattac 1740
tcaactgctg cttctagttt ggctgtaaca ttgatgctag ctatttttat tgtttatatg 1800
gtctccagag acaacgtttc atgctccatc tgtctataag agctc 1845
<210> 74

<211> 3142

<212> ADN

<213> Trinh ty nhén tao

<220>

<223> San phédm thiét k& 739 tdng hop, tlr PacI d&n AscI

<400> 74

ttaattaaga attcgagctc caccgcggaa acctcctcgg attccattge ccagctatct 60
gtcactttat tgagaagata gtggaaaagg aaggtggctc ctacaaatgc catcattgcg 120

-173-



ataaaggaaa
cacccacgag
attgatgtga
acccttectc
tttgataaaa
tctcttaaag
tcgtgcttceg
tggacacgta
cttgggaaaa
tctgctgact
tacttctttc
acagagtttt
cccaaatttg
cttgtgttgg
aactcacctc
ccactaacaa
gggaaactat
atgtgtgtgg
acatccgggt
ctcagaggat
ccaggaggac
ggatttttcg
ccactaacag
gggttccatt
aagttcacct
ccagatcaaa
atgcaaaaac
aaggtgtggt
gaagcagatt
ggagaacatg

gccaatggaa

ggccatcgtt
gagcatcgtg
tatctccact
tatataagga
gcgaacgtgg
caaacttctc
gcaccagtac
gtgcggcgcee
gaaagcttgc
ttcggegggt
ttcttettet
cccgtggttt
tcgggcccat
ttccttctea
atgtggtcaa
caacaccaac
gcccagactg
ggaccacacc
gctttcctat
atgaaaatat
cctacagact
caacaatggc
tagaagtacc
cagataacaa
catctgctaa
cagaagacgg
ctgggaaaac
gcgcgagtgg
gccttcatga
caaaagccat

ccaaatatag

23591

gaagatgcct
gaaaaagaag
gacgtaaggg
agttcatttc
ggaaacccga
tcttgtcecttt
aacgttttct
attaaataac
tggaggctgc
gcaatatctc
tgctgattgg
tcgaacttgg
ggcgaaaaac
gatcttcgct
aacagccact
aaaatcttat
tctcaactgce
ttcggcgaag
aatgcacgac
caggctatca
tggaacctca
ttgggctgtc
atacatttgt
aacccaaatg
tggagtaacc
aggactacca
aggaacaatt
caggagcaaa
aaaatacggt
aggaaattgc

acctcctgca

ctgccgacag
acgttccaac
atgacgcaca
atttggagag
accaaacctt
cttgcgtgag
ttcactgaag
gtgtacttgt
tgttcagccce
tacttctgct
ttctataaga
agaaagattg
gttgcgattt
gatcgaatct
caaggggagg
tttgcaaatc
acagatctgg
gcttcaatac
agaacaaaaa
acccaaaacg
ggatcttgcc
ccaaaggaca
acagaagggg
aagaacctct
acacactatg
caaagcggca
gtctaccaaa
gtaataaaag
ggattaaaca
ccaatatggg

aaactattaa
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tggtcccaaa
cacgtcttca
atcccactat
gtattaaaat
cttctaaact
cgatcttcaa
cgaaatcaaa
cctattcttg
catacattac
tgacgaggta
aatctagtat
ttaagcttct
tcggcttatt
gcactggaat
tcaatgtgac
tcaaaggaac
atgtggcttt
tccacgaagt
tcaggcaact
tcatcgatgc
ctaacgctac
acaacaaaaa
aagaccaaat
atggagactc
tttctcagat
ggattgttgt
gaggtgtttt
ggtccttgcce
aaagcaagcc

tgaaaacacc

aggaaagggg

gatggacccc
aagcaagtgg
ccttcgcaag
cttaataggt
ctctctcatc
cgttgtcaga
gatctctttg
tcggtgtggt
ttgttacgat
ttgttgcctg
tttctttgaa
gtatattctg
gttttctctt
aacatcttca
tggtgtgata
aaggaccaga
gggcagacca
caaacctgtt
acccaatctt
ggaaaaggca
cagtaagagc
tgcaacgaac
cactgtttgg
aaatcctcaa
tggcagcttc
tgattacatg
gttgcctcaa
tttaattggt
ttactacaca
tttgaagctc

tttcttcgga

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980



gctattgctg
acatctcacg
ataaacaaga
agactaagtg
gatgatctca
gaaggaataa
atgctgggtce
aaccagacct
cccacttttg
catactatac
gctattttta
aggcctattt
gcggttttcet
gtttagcagg
aaaaaaaaag
ggcaataaag
ttctgttgaa
gatgggtttt
tatagcgcgce
gagtctcaag
<210>
<211>

<212>
<213>

75

ADN

<220>

<223> San

<400> 75
ttaattaaga

gtcactttat
ataaaggaaa
cacccacgag
attgatgtga

acccttcctce

3142

gtttcctaga
gagcacatgg
taacaaaaaa
gtgccatgga
gagctgacac
taaacagtga
cctctgctgt
gcttagacag
attcactgaa
tgctctatta
ttgtttatat
tctttagttt
gtgctcagag
tcgtcectte
accgggaatt
tttcttaaga
ttacgttaag
tatgattaga
aaactaggat

cttcggcgceg

phim thiét

attcgagctc
tgagaagata
ggccatcgtt
gagcatcgtg
tatctccact

tatataagga

23591

aggaggatgg
agtggcagtg
tctcaattct
tgaactccac
tataagctcg
agatgagcat
agagatagga
gatagctgct
cattactgct
ctcaactgct
ggtctccaga
gaatttactg
tgtgtttatt
agcaaggaca
cgatatcaag
ttgaatcctg
catgtaataa
gtcccgcaat
aaattatcgc

cC

Trinh tu nhdn tao

ké 745, tu

caccgcggaa
gtggaaaagg
gaagatgcct
gaaaaagaag

gacgtaaggg

agttcatttc

gaaggaatga
gcggcggacce
ttgagtgagc
aacgaaatac
caaatagaac
ctattggcac
aatggatgct
ggcaccttta
gcatctttaa
gcttctagtt
gacaacgttt
ttattcggtg
ttatgtaatt
caaaaagatt
cttatcgacc
ttgccggtcect
ttaacatgta

tatacattta

gcgcggtgtce

ttgcaggctg
ttaagagtac
tagaagtaaa
tcgagctgga
ttgcagtctt
ttgagagaaa
tcgaaaccaa
atgcaggaga
atgatgatgg
tggctgtaac
catgctccat
tgcatttcta
taatttcttt
ttaattttat
tgcagatcgt
tgcgatgatt
atgcatgacg
atacgcgata

atctatgtta

PacI dén AscI

acctcctcgg
aaggtggctc
ctgccgacag
acgttccaac
atgacgcaca

atttggagag
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attccattgc
ctacaaatgc
tggtcccaaa
cacgtcttca
atcccactat

gtattaaaat

gcacggatac
gcaagaagct
gaatcttcaa
tgagaaagtg
gctttccaac
actaaagaaa
acacaagtgc
attttctctc
attggataac
attgatgcta
ctgtctataa
tgtttggtga
gtgagctcct
taaaaaaaaa
tcaaacattt
atcatataat
ttatttatga
gaaaacaaaa

ctagattcta

ccagctatct
catcattgcg
gatggacccc
aagcaagtgg
ccttcgcaag

cttaataggt

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3142

60

120

180

240

300

360



tttgataaaa
tctcttaaag
tcgtgctteg
tggacacgta
cttgggaaaa
tctgctgact
tacttcttte
acagagtttt
cccaaatttg
cttgtgttgg
aactcacctc
ccactaacaa
gggaaactat
atgtgtgtgg
acatccgggt
ctcagaggat
ccaggaggac
ggatttttcg
ccactaacag
gggttccatt
aagttcacct
ccagatcaaa
atgcaaaaac
aaggtgtggt
gaagcagatt
ggagaacatg
gccaatggaa
gctattgctg
acatctcacg

ataaacaaga

gcgaacgtgg
caaacttctc
gcaccagtac
gtgcggcgee
gaaagcttgc
ttcggcgggt
ttcttcttet
cccgtggttt
tcgggcccat
ttccttcteca
atgtggtcaa
caacaccaac
gcccagactg
ggaccacacc
gctttcctat
atgaaaatat
cctacagact
caacaatggc
tagaagtacc
cagataacaa
catctgctaa
cagaagacgg
ctgggaaaac
gcgcgagtgg
gccttcatga
caaaagccat
ccaaatatag
gtttcctaga
gagcacatgg

taacaaaaaa

23591

ggaaacccga
tcttgtcttt
aacgttttct
attaaataac
tggaggctgce
gcaatatctc
tgctgattgg
tcgaacttgg
ggcgaaaaac
gatcttcgct
aacagccact
aaaatcttat
tctcaactgc
ttcggcgaag
aatgcacgac
caggctatca
tggaacctca
ttgggctgtc
atacatttgt
aacccaaatg
tggagtaacc
aggactacca
aggaacaatt
caggagcaaa
aaaatacggt
aggaaattgce
acctcctgca
aggaggatgg
agtggcagtg

tctcaattct

accaaacctt
cttgcgtgag
ttcactgaag
gtgtacttgt
tgttcagccc
tacttctgct
ttctataaga
agaaagattg
gttgcgattt
gatcgaatct
caaggggagg
tttgcaaatc
acagatctgg
gcttcaatac
agaacaaaaa
acccaaaacg
ggatcttgcc
ccaaaggaca
acagaagggg
aagaacctct
acacactatg
caaagcggca
gtctaccaaa
gtaataaaag
ggattaaaca
ccaatatggg
aaactattaa
gaaggaatga
gcggcggacc

ttgagtgagc
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cttctaaact
cgatcttcaa
cgaaatcaaa
cctattcttg
catacattac
tgacgaggta
aatctagtat
ttaagcttct
tcggcttatt
gcactggaat
tcaatgtgac
tcaaaggaac
atgtggcttt
tccacgaagt
tcaggcaact
tcatcgatgc
ctaacgctac
acaacaaaaa
aagaccaaat
atggagactc
tttctcagat
ggattgttgt
gaggtgtttt
ggtccttgcc
aaagcaagcc
tgaaaacacc
aggaaagggg
ttgcaggctg
ttaagagtac

tagaagtaaa

ctctctcatc
cgttgtcaga
gatctctttg
tcggtgtggt
ttgttacgat
ttgttgcctg
tttctttgaa
gtatattctg
gttttctctt
aacatcttca
tggtgtgata
aaggaccaga
gggcagacca
caaacctgtt
acccaatctt
ggaaaaggca
cagtaagagc
tgcaacgaac
cactgtttgg
aaatcctcaa
tggcagcttc
tgattacatg
gttgcctcaa
tttaattggt
ttactacaca
tttgaagctc
tttcttcgga
gcacggatac
gcaagaagct

gaatcttcaa

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160



agactaagtg
gatgatctca
gaaggaataa
atgctgggtc
aaccagacct
cccacttttg
taccaaatac
gctggtctat
aggcctattt
gcggttttcet
gtttagcagg
aaaaaaaaag
ggcaataaag
ttctgttgaa
gatgggtttt
tatagcgcgce
gagtctcaag
<210>
<211>

<212>
<213>

76

ADN
<220>
<223>

<400> 76
atgtttgggc

gtttcaaaaa
aaccatccag
gtgttgagcg
gaaggaatgg
ttttttggtg
gaagatgtgg
aagctatcac

ggaactgctg

1272

gtgccatgga
gagctgacac
taaacagtga
cctctgectgt
gcttagacag
attcactgaa
tgtcaattta
ctttatggat
tctttagttt
gtgctcagag
tcgtcectte
accgggaatt
tttcttaaga
ttacgttaag
tatgattaga
aaactaggat

cttcggcgceg

gcggaccaac
gtgctagtga
ataagggtgg
atcctgaaaa
ggggaggcgce
caggctttgg
tgcattctat
tttctaggaa

gaaggtgttt

23591

tgaactccac
tataagctcg
agatgagcat
agagatagga
gatagctgct
cattactgct
ttcaacagtg
gtgctccaat
gaatttactg
tgtgtttatt
agcaaggaca
cgatatcaag
ttgaatcctg
catgtaataa
gtcccgcaat
aaattatcgc

ccC

Trinh ty nhan tao

Trinh ty m& héa Msjl tdng

aaggaagagt
agatgaaatc
ggatcctgag
gaaagaactg
aggaagctca
tggtggtggt
aaaggtttcc
tgcactgtgc

tggatgccag

aacgaaatac
caaatagaac
ctattggcac
aatggatgct
ggcaccttta
gcatctttaa
gcgagttccc
ggatcgttac
ttattcggtg
ttatgtaatt
caaaaagatt
cttatcgacc
ttgccggtcet
ttaacatgta

tatacattta

gcgcggtgtce

hop

gataacacca
aagaaagcct
aagttcaagg
tatgatcaat
tttcataatc
ccttcacgeg
ttggaggatg
tcaaaatgta

ggcacaggta

-177-

tcgagctgga
ttgcagtctt
ttgagagaaa
tcgaaaccaa
atgcaggaga
atgatgatgg
tagcactggc
aatgcagaat
tgcatttcta
taatttcttt
ttaattttat
tgcagatcgt
tgcgatgatt
atgcatgacg
atacgcgata

atctatgtta

aatattacga
atagaaaggc
agttgggcca
atggtgaaga
cgtttgatat
caagaagaca
tgtataacgg

aagggaaagg

tgaagattac

tgagaaagtg
gctttccaac
actaaagaaa
acacaagtgc
attttctctc
attggataac
aatcatgatg
ttgcatttaa
tgtttggtga
gtgagctcct
taaaaaaaaa
tcaaacattt
atcatataat
ttatttatga
gaaaacaaaa

ctagattcta

tattcttggt
agcgatgaag
agcatatgaa
tgcccttaaa
tttcgaatca
gaagcaagga
cactacaaag
ttcaaaaagt

cagaaggcaa

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3142

60

120

180

240

300

360

420

480

540



attggactgg
gaggtcatta
aagaaggtgc
gaaggacaag
gtaaagggac
agcttaactg
ctattggtca
gatgagggaa
agtgttgatt
atattacctc
accaccctgce
gaggcatatg
gctcaacagt
<210>
<211>

<212>
<213>

77

ADN

<220>

<223> San

<400> 77
aagcttgcat

tgccgecttt
ttcaagaagc
agagaaaggg
caataaattt
ataaattacg
cttggtttct
tcagacttca
tatcatatga
tgcctaagaa
cctgtttggg
ttttgtacag

tcctggagag

4402

gcatgattca
gtgagagaga
tggaggtgca
ctgatgaagc
atccgaagtt
aggctctctg
aatcgaaccc
tgccacaaca
tcccggattce
aaaagacaag
atgatgtcaa
atgacgatga

ag

phim thiét

gcctgcaggt
gcattcactt
gaccttgcaa
gaacatttga
gtatacttct
atcaaatatg
ttggcaatca
gagtcagatg
ttgtgtttgg
ataaatagta
taaacagctt
ttatttctat

cttgtggaaa

23591

acaaatgcaa
tagatgccct
tgtggaaaag
tcctgataca
tcggagggag
tggcttccag
cggcgaagtc
tggtaggccg
gggttttctt
caagaacttg
tattgcagag

tgatgaagat

Trinh ty nhén tao

k& sb R850

cgactctaga
ggccacaaag
gtgcactcga
gatggagtcc
tatttagatc
caaatgttag
catgcctaag
actctgtttg
tcagacttca
tcatatgatt
aattaagtgc
gaaagtagaa

taaccagaaa

cacgtctgtc
caatgcaagg
gggatgcagc
atcacaggag
cgtgatgacc
tttaatgtca
atcaagccag
ttcatgaagg
tccccaagcece
tcccaaaagg
gagatgagtc

gatgagcact

ctgactgcaa
gaaacaagat
agggtcacaa
acatagtttt
tccacattga
cacatcttga
gtcaacataa
gacgcctata
aaagcctgga
aggtagatga
gaaagaagca

cgcagccteg

téng hop, tir HindIII

ggatccccgg
agtagagaga
gggtcagaaa
atttacttga
aataaatttg
ccagtacttg
aaataaatag
gataaacagc
gagcatctct
gtgtttggtc
ttatagaata
gaaatagtca

agaacttatg

-178-

gctggtctgt
aggaagagaa
ctgtatatca
ggtatactta
tcattaagct
tgttaaactt
tatcatatga
ttaattaagc
tggtttctct
agacttcaga
agcgcttatc
tattgtttta

gacacgtcat

aggaacaggc
tactcaagaa
gattgtattc
tgtcttgcaa
acacaatttg
tggaaggcaa
agctataaat
catcaagttt
attagaaaag
ttgtgaggag
acaataccgt

ggtgcaatgc

acattcatct
gagcccagac
tatctatgtg
ttattttgat
ataatccaaa
gatggcatct
ttgtgtttgg
gcttatagaa
ggcaatcata
gtcagatgac
atataagtgc
atataagcta

gagctgttta

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1272

60

120

180

240

300

360

420

480

540

600

660

720

780



cataagatct
aatctaaaca
taagaatgtc
agcaatttaa
catgttcctg
gtttacaaaa
aacggggatg
atttttgtagt
ttcacttaac
ttgtaatgcc
gacttcaacc
ggttgtagtg
ggtctgtact
ttgaatgtag
tttcgggcag
cgtgactaaa
tttagaacgg
ctctctctte
gtggtgacta
tccgtgttcet
cattctgatt
cccaatattt
tgagattgag
gttgcaaaca
attcctttta
aatttacatg
atattttgac
attaacaaat
actgtgaaag
tattaatccc

ggataacagg

ccctaacagt
gaccctaaat
atgagataac
ctctggagtc
tatggaagcc
tataccctgce
ttgatttcag
agcatatgtt
tgagagaatg
taccctactt
atacttaaac
tttttacttg
gttatttatt
aatgaaaata
ttaggatcct
atgatactat
atcccaactc
agaaatgtaa
gagataaagc
ggaccaatcc
tatgcggcga
taataactta
tcatacattt
tgacgttcgg
taattctaat
tcatttattt
tcacaaaatt
ataacaaact
tagttaactc
tccaaaaaaa

atccccgtag

23591

ctcaaaagtg
ccattatggt
ataatgataa
cttcaagact
tgaaagacct
gggcttgaca
aagtcacttg
gagctaccta
aagttttagg
tggccaactc
ccctttttgt
attatatcca
tatttttttt
aaagaaagaa
ctccggtcac
tattttattt
gttccggggce
gttttcecttt
atactaattt
acttgggggc
cttgtaattt
tgcaagattt
cactaagaaa
gagtggtcac
tcttecttgtg
tgcctcacta
tacatcaaat
ttgcaactaa
atttttatat
aaaaacggta

gaggataaca

tttatgccag
acctatcatt
cacattattt
gctgttctta
caaattctaa
cagaggcaag
gagagcaatc
caatttacat
aatgagtatg
atcggggatt
aagataactg
gacagttaca
ttagcagaaa
aatataacat
cggaaagttt
attgtgtttt
cgctacaact
acagataccc
gactcttgga
ataacctgtg
aaaatctagg
tttttattaa
tggttccaag
tttgatagtt
taaactattt
actcaatttt
ttcgacatcg
ttaaccacca
ttcatagatc
tatttactaa

tccaatccaa

-179-

tagataaatt
ttagcttatt
tgacacaaat
cgaagttcac
aaggtggcga
ctctttatac
cttgtgccaa
gatcacctag
accatggagt
tacattcaga
aatgttcata
agttggacaa
caccttatct
catcggccge
cagtagaaga
tecttttttet
gaaacaaaag
attcaccatt
aacccataaa
tctatgtgtg
aggggcagac
tgagatgatg
taccaaacta
caatttcatc
catgtattat
gcatataaca
tttattatgt
actgaatata
aaataagaga
aaaatctaag

ccaatcacaa

caaataagtc
ccatctttat
gggcagatct
gtccctgaat
taaattgaag
cttccagttc
gtttgaagta
cattagctct
cggcatggct
aaatatacat
tttaatgttg
caagattgtg
tttgtttcgt
gcttgtctaa
aacaaaacac
accggaactt
aagatatttt
tgattcagat
gtttatgtta
gtttggtttc
attgaacaat
tgtttgtgac
tcatgaccca
ttggcttctt
ttttctttaa
atgataagtg
tcattggatg
attaactata
aataacggta
ccacgtagga

caatcctgat

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640



gagataaccc
tcttccacac
aaatcacact
taattaatta
gataacacca
aagaaagcct
aagttcaagg
tatgatcaat
tttcataatc
ccttcacgcg
ttggaggatg
tcaaaatgta
ggcacaggta
cacgtctgtc
caatgcaagg
gggatgcagc
atcacaggag
cgtgatgacc
tttaatgtca
atcaagccag
ttcatgaagg
tccccaagcece
tcccaaaagg
gagatgagtc
gatgagcact
cccgatcegtt
gcgatgatta
tgcatgacgt
tacgcgatag

tctatgttac

actttaagcc
atctgagcca
ttgtgagtct
attaatcatc
aatattacga
atagaaaggc
agttgggcca
atggtgaaga
cgtttgatat
caagaagaca
tgtataacgg
aagggaaagg
tgaagattac
ctgactgcaa
gaaacaagat
agggtcacaa
acatagtttt
tccacattga
cacatcttga
gtcaacataa
gacgcctata
aaagcctgga
aggtagatga
gaaagaagca
cgcagcctceg
caaacatttg
tcatataatt
tatttatgag
aaaacaaaat

tagatcgaat

23591

cacgcatctg
cacaaaaacc
acactttgat
ttgagagaaa
tattcttggt
agcgatgaag
agcatatgaa
tgcccttaaa
tttcgaatca
gaagcaagga
cactacaaag
ttcaaaaagt
cagaaggcaa
aggaacaggc
tactcaagaa
gattgtattc
tgtcttgcaa
acacaatttg
tggaaggcaa
agctataaat
catcaagttt
attagaaaag
ttgtgaggag
acaataccgt
ggtgcaatgc
gcaataaagt
tctgttgaat
atgggttttt
atagcgcgca

tc

tggcacatct
aatccacatc
tcccttcaaa
atgtttgggc
gtttcaaaaa
aaccatccag
gtgttgagcg
gaaggaatgg
ttttttggtg
gaagatgtgg
aagctatcac
ggaactgctg
attggactgg
gaggtcatta
aagaaggtgc
gaaggacaag
gtaaagggac
agcttaactg
ctattggtca
gatgagggaa
agtgttgatt
atattacctc
accaccctgce
gaggcatatg
gctcaacagt
ttcttaagat
tacgttaagc
atgattagag

aactaggata

-180-

acattatcta
tttatcaccc
cacatacaaa
gcggaccaac
gtgctagtga
ataagggtgg
atcctgaaaa
ggggaggcgce
caggctttgg
tgcattctat
tttctaggaa
gaaggtgttt
gcatgattca
gtgagagaga
tggaggtgca
ctgatgaagc
atccgaagtt
aggctctctg
aatcgaaccc
tgccacaaca
tccecggatte
aaaagacaag
atgatgtcaa
atgacgatga
aggagctcag
tgaatcctgt
atgtaataat
tcccgcecaatt

aattatcgcg

aatcacacat
attctataaa
gagaagagac
aaggaagagt
agatgaaatc
ggatcctgag
gaaagaactg
aggaagctca
tggtggtggt
aaaggtttcc
tgcactgtgce
tggatgccag
acaaatgcaa
tagatgccct
tgtggaaaag
tcctgataca
tcggagggag
tggcttccag
cggcgaagtc
tggtaggccg
gggttttctt
caagaacttg
tattgcagag
tgatgaagat
ctcgaatttc
tgccggtctt
taacatgtaa
atacatttaa

cgcggtgtca

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4402



<210>
<211>
<212>
<213>

78
5086
ADN

<220>

<223> Séan

<400> 78
aagcttgcat

tgccgecttt
ttcaagaagc
agagaaaggg
caataaattt
ataaattacg
cttggtttct
tcagacttca
tatcatatga
tgcctaagaa
cctgtttggg
ttttgtacag
tcctggagag
cataagatct
aatctaaaca
taagaatgtc
agcaatttaa
catgttcctg
gtttacaaaa
aacggggatg
atttttgtgt
ttcacttaac
ttgtaatgcc
gacttcaacc
ggttgtagtg

ggtctgtact

phdm thiét

gcctgcaggt
gcattcactt
gaccttgcaa
gaacatttga
gtatacttct
atcaaatatg
ttggcaatca
gagtcagatg
ttgtgtttgg
ataaatagta
taaacagctt
ttatttctat
cttgtggaaa
ccctaacagt
gaccctaaat
atgagataac
ctctggagtc
tatggaagcc
tataccctgce
ttgatttcag
agcatatgtt
tgagagaatg
taccctactt
atacttaaac
tttttacttg

gttatttatt

23591

Trinh tyu nhén tao

ké sb R860

cgactctaga
ggccacaaag
gtgcactcga
gatggagtcc
tatttagatc
caaatgttag
catgcctaag
actctgtttg
tcagacttca
tcatatgatt
aattaagtgc
gaaagtagaa
taaccagaaa
ctcaaaagtg
ccattatggt
ataatgataa
cttcaagact
tgaaagacct
gggcttgaca
aagtcacttg
gagctaccta
aagttttagg
tggccaactc
ccctttttgt
attatatcca

tatttttttt

tdng hop, tir HindIII &&n EcoRI

ggatccccgg
agtagagaga
gggtcagaaa
atttacttga
aataaatttg
ccagtacttg
aaataaatag
gataaacagc
gagcatctct
gtgtttggtc
ttatagaata
gaaatagtca
agaacttatg
tttatgccag
acctatcatt
cacattattt
gctgttctta
caaattctaa
cagaggcaag
gagagcaatc
caatttacat
aatgagtatg
atcggggatt
aagataactg
gacagttaca

ttagcagaaa

-181-

gctggtctgt
aggaagagaa
ctgtatatca
ggtatactta
tcattaagct
tgttaaactt
tatcatatga
ttaattaagc
tggtttctct
agacttcaga
agcgcttatc
tattgtttta
gacacgtcat
tagataaatt
ttagcttatt
tgacacaaat
cgaagttcac
aaggtggcga
ctctttatac
cttgtgccaa
gatcacctag
accatggagt
tacattcaga
aatgttcata
agttggacaa

caccttatct

acattcatct
gagcccagac
tatctatgtg
ttattttgat
ataatccaaa
gatggcatct
ttgtgtttgg
gcttatagaa
ggcaatcata
gtcagatgac
atataagtgc
atataagcta
gagctgttta
caaataagtc
ccatctttat
gggcagatct
gtccctgaat
taaattgaag
cttccagttc
gtttgaagta
cattagctct
cggcatggct
aaatatacat
tttaatgttg
caagattgtg

tttgtttcgt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560



ttgaatgtag
tttcgggcag
cgtgactaaa
tttagaacgg
ctctctectte
gtggtgacta
tccgtgttcet
cattctgatt
cccaatattt
tgagattgag
gttgcaaaca
attcctttta
aatttacatg
atattttgac
attaacaaat
actgtgaaag
tattaatccc
ggataacagg
gagataaccc
tcttccacac
aaatcacact
taattaatta
ggtatcgatc
atcattgcta
gagaggttga
ttcgacgcta
aaattgtggc
tacaagggtg
atgcgtgaga
ccagcttact

ttgaacgtta

aatgaaaata
ttaggatcct
atgatactat
atcccaactc
agaaatgtaa
gagataaagc
ggaccaatcc
tatgcggcga
taataactta
tcatacattt
tgacgftcgg
taattctaat
tcatttattt
tcacaaaatt
ataacaaact
tagttaactc
tccaaaaaaa
atccccgtag
actttaagcc
atctgagcca
ttgtgagtct
attaatcatc
ttggtaccac
atgatcaagg
tcggtgacgce
agaggttgat
cattcaagat
aagagaaaga
ttgctgaggce
tcaacgactc

tgcgaatcat

23591

aaagaaagaa
ctccggtcac
tattttattt
gttccggggce
gttttccttt
atactaattt
acttgggggc
cttgtaattt
tgcaagattt
cactaagaaa
gagtggtcac
tcttcttgtg
tgcctcacta
tacatcaaat
ttgcaactaa
atttttatat
aaaaacggta
gaggataaca
cacgcatctg
cacaaaaacc
acactttgat
ttgagagaaa
ttactcttgce
aaacagaacc
agctaagaat
cggtcgtcgt
tcaagccgga
gttcgcagct
ttaccttggt
tcagcgtcag

caacgagcct

aatataacat
cggaaagttt
attgtgtttt
cgctacaact
acagataccc
gactcttgga
ataacctgtg
aaaatctagg
tttttattaa
tggttccaag
tttgatagtt
taaactattt
actcaatttt
ttcgacatcg
ttaaccacca
ttcatagatc
tatttactaa
tccaatccaa
tggcacatct
aatccacatc
tccecttcaaa
atgtcgggta
gtcggagtat
acgccatctt
caggtcgcca
ttctctgaca
cctgccgata
gaggagattt
gtcacaatca
gctacaaagg

acagccgccg

-182-

catcggccge
cagtagaaga
tcttttttet
gaaacaaaag
attcaccatt
aacccataaa
tctatgtgtg
aggggcagac
tgagatgatg
taccaaacta
caatttcatc
catgtattat
gcatataaca
tttattatgt
actgaatata
aaataagaga
aaaatctaag
ccaatcacaa
acattatcta
tttatcaccc
cacatacaaa
aaggagaagg
ggcaacacga
acgttgcttt
tgaaccccgt
gctctgttca
agccaatgat
cttccatggt
agaacgccgt
atgctggtgt

ctattgccta

gcttgtctaa
aacaaaacac
accggaactt
aagatatttt
tgattcagat
gtttatgtta
gtttggtttc
attgaacaat
tgtttgtgac
tcatgaccca
ttggcttctt
ttttctttaa
atgataagtg
tcattggatg
attaactata
aataacggta
ccacgtagga
caatcctgat
aatcacacat
attctataaa
gagaagagac
accagctatc
ccgtgttgag
caccgactcc
taacaccgtt
gagtgacatg
ctacgtcgaa
tcttattaag
tgttaccgtt
catcgctggt

cggtcttgac

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420



aaaaaggcta
tttgatgtct
gacacccatc
ttcaagagga
acttcctgtg
gactctctat
ctcaacatgg
aagatggaca
aaggttcagc
cctgatgagg
aacgagaagg
actgccggtg
gaacaagtct
ggagagagag
cctccagcetce
atcctcaatg
aatgacaagg
tacaagtccg
tacgcttaca
gcagacaaga
cagttggctg
ccaatcattg
ggtatggacg
gactaagagc
agattgaatc
aagcatgtaa
agagtcccge
gataaattat
<210>
<211>

<212>
<213>

79
9493
ADN.

ccagcgttgg
ctcttcttac
ttggtgggga
agagtaagaa
agagagcgaa
acgagggtat
atctcttcag
agagcactgt
aattgctcca
ctgttgccta
ttcaagatct
gtgtcatgac
tctccaccta
ccagaaccaa
ctcgtggtat
tctctgctga
gtcgtctctc
aagacgagga
acatgaggaa
agaagatcga
aggctgatga
ccaagatgta
atgatgctcc
tcagctcgaa
ctgttgccgg
taattaacat

aattatacat

cgcgcgeggt

23591

agagaagaat
cattgaagag
agattttgac
ggatatcacc
gaggactctt
cgacttctac
gaagtgtatg
tcatgatgtt
ggacttcttc
cggtgctgct
tctattgctc
cactttgatc
ctcagacaac
ggacaacaac
cccccagatce
ggacaagacc
caaggatgag
gcacaagaag
caccatccaa
ggattctatt
gttcgaagac
ccaaggagct
ccctgcttceca
tttccecegat
tcttgcgatg
gtaatgcatg
ttaatacgcg

gtcatctatg

Trinh tyu nhé&n tao

gttcttatct
ggtatctttg
aacagaatgg
ggtaacccaa
tcttccactg
tccaccatca
gagccagttg
gtccttgttg
aacggcaaag
gtccagggag
gatgtcactc
ccaaggaaca
caacccggtg
cttcttggta
acagtctgct
accggacaga
attgagaaga
aaggttgaag
gacgagaaga
gagcaggcga
aagatgaagg
ggtggtgaag
ggcggtgctg
cgttcaaaca
attatcatat
acgttattta
atagaaaaca

ttactagatc

-183-

tcgatcttgg
aggtgaaggc
ttaaccactt
gagctcttag
ctcagaccac
cccgtgcectag
agaagtgtct
gtggttctac
agctttgcaa
ctattctcag
ctctctccct
caaccatccc
tgttgatcca
aatttgagct
ttgacattga
agaacaagat
tggttcaaga
ccaagaacgc
ttggtgagaa
ttcaatggct
aattggagag
ccggtggtce
gacctaagat
tttggcaata
aatttctgtt
tgagatgggt
aaatatagcg

gaattc

tggtggcact
aactgctggt
tgtccaagag
gaggttgaga
catcgagatt
atttgaggag
tcgtgatget
ccgtatccecct
gtctattaac
cggtgaagga
tggtttggaa
aaccaagaag
ggtgtacgaa
ctccggaatt
tgccaatggt
caccatcacc
ggctgagaag
tctcgagaac
gctcccggcet
cgagggtaac
catctgcaac
aggtgcctct
cgaggaggtc
aagtttctta
gaattacgtt
ttttatgatt

cgcaaactag

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5086



<220>

<223> Séan

<400> 79
aagcttgcat

tgccgecettt
ttcaagaagc
agagaaaggg
caataaattt
ataaattacg
cttggtttct
tcagacttca
tatcatatga
tgcctaagaa
cctgtttggg
ttttgtacag
tcctggagag
cataagatct
aatctaaaca
taagaatgtc
agcaatttaa
catgttcctg
gtttacaaaa
aacggggatg
atttttgtgt
ttcacttaac
ttgtaatgcc
gacttcaacc
ggttgtagtg
ggtctgtact
ttgaatgtag

tttcgggcag

ph&m thiét

gcctgcaggt
gcattcactt
gaccttgcaa
gaacatttga
gtatacttct
atcaaatatg
ttggcaatca
gagtcagatg
ttgtgtttgg
ataaatagta
taaacagctt
ttatttctat
cttgtggaaa
ccctaacagt
gaccctaaat
atgagataac
ctctggagtc
tatggaagcc
tataccctgc
ttgatttcag
agcatatgtt
tgagagaatg
taccctactt
atacttaaac
tttttacttg
gttatttatt
aatgaaaata

ttaggatcct
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ké sb& R870

cgactctaga
ggccacaaag
gtgcactcga
gatggagtcc
tatttagatc
caaatgttag
catgcctaag
actctgtttg
tcagacttca
tcatatgatt
aattaagtgc
gaaagtagaa
taaccagaaa
ctcaaaagtg
ccattatggt
ataatgataa
cttcaagact
tgaaagacct
gggcttgaca
aagtcacttg
gagctaccta
aagttttagg
tggccaactc
ccctttttgt
attatatcca
tatttttttt
aaagaaagaa

ctccggtcac

tdng hop, tlr HindIII d&n EcoRI

ggatccccgg
agtagagaga
gggtcagaaa
atttacttga
aataaatttg
ccagtacttg
aaataaatag
gataaacagc
gagcatctct
gtgtttggtc
ttatagaata
gaaatagtca
agaacttatg
tttatgccag
acctatcatt
cacattattt
gctgttctta
caaattctaa
cagaggcaag
gagagcaatc
caatttacat
aatgagtatg
atcggggatt
aagataactg
gacagttaca
ttagcagaaa
aatataacat

cggaaagttt

-184-

gctggtctgt
aggaagagaa
ctgtatatca
ggtatactta
tcattaagct
tgttaaactt
tatcatatga
ttaattaagc
tggtttctct
agacttcaga
agcgcttatc
tattgtttta
gacacgtcat
tagataaatt
ttagcttatt
tgacacaaat
cgaagttcac
aaggtggcga
ctctttatac
cttgtgccaa
gatcacctag
accatggagt
tacattcaga
aatgttcata
agttggacaa
caccttatct
catcggccgce

cagtagaaga

acattcatct
gagcccagac
tatctatgtg
ttattttgat
ataatccaaa
gatggcatct
ttgtgtttgg
gcttatagaa
ggcaatcata
gtcagatgac
atataagtgc
atataagcta
gagctgttta
caaataagtc
ccatctttat
gggcagatct
gtccctgaat
taaattgaag
cttccagttc
gtttgaagta
cattagctct
cggcatggct
aaatatacat
tttaatgttg
caagattgtg
tttgtttcgt
gcttgtctaa

aacaaaacac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680



cgtgactaaa
tttagaacgg
ctctctctte
gtggtgacta
tcecgtgttcet
cattctgatt
cccaatattt
tgagattgag
gttgcaaaca
attcctttta
aatttacatg
atattttgac
attaacaaat
actgtgaaag
tattaatccc
ggataacagg
gagataaccc
tcttccacac
aaatcacact
taattaatta
ggtatcgatc
atcattgcta
gagaggttga
ttcgacgcta
aaattgtggc
tacaagggtg
atgcgtgaga
ccagcttact
ttgaacgtta
aaaaaggcta

tttgatgtct

atgatactat
atcccaactc
agaaatgtaa
gagataaagc
ggaccaatcc
tatgcggcga
taataactta
tcatacattt
tgacgttcgg
taattctaat
tcatttattt
tcacaaaatt
ataacaaact
tagttaactc
tccaaaaaaa
atccccgtag
actttaagcc
atctgagcca
ttgtgagtct
attaatcatc
ttggtaccac
atgatcaagg
tcggtgacgc
agaggttgat
cattcaagat
aagagaaaga
ttgctgaggce
tcaacgactc
tgcgaatcat
ccagcgttgg

ctcttcttac
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tattttattt
gttccggggce
gttttccttt
atactaattt
acttgggggc
cttgtaattt
tgcaagattt
cactaagaaa
gagtggtcac
tcttcttgtg
tgcctcacta
tacatcaaat
ttgcaactaa
atttttatat
aaaaacggta
gaggataaca
cacgcatctg
cacaaaaacc
acactttgat
ttgagagaaa
ttactcttgc
aaacagaacc
agctaagaat
cggtcgtcgt
tcaagccgga
gttcgcagcect
ttaccttggt
tcagcgtcag
caacgagcct
agagaagaat

cattgaagag

attgtgtttt
cgctacaact
acagataccc
gactcttgga
ataacctgtg
aaaatctagg
tttttattaa
tggttccaag
tttgatagtt
taaactattt
actcaatttt
ttcgacatcg
ttaaccacca
ttcatagatc
tatttactaa
tccaatccaa
tggcacatct
aatccacatc
tcccttcaaa
atgtcgggta
gtcggagtat
acgccatctt
caggtcgcca
ttctctgaca
cctgccgata
gaggagattt
gtcacaatca
gctacaaagg
acagccgccg
gttcttatct

ggtatctttg

-185-

tcttttttct
gaaacaaaag
attcaccatt
aacccataaa
tctatgtgtg
aggggcagac
tgagatgatg
taccaaacta
caatttcatc
catgtattat
gcatataaca
tttattatgt
actgaatata
aaataagaga
aaaatctaag
ccaatcacaa
acattatcta
tttatcaccc
cacatacaaa
aaggagaagg
ggcaacacga
acgttgcttt
tgaaccccgt
gctctgttca
agccaatgat
cttccatggt
agaacgccgt
atgctggtagt
ctattgccta

tcgatcttgg

aggtgaaggc

accggaactt
aagatatttt
tgattcagat
gtttatgtta
gtttggtttc
attgaacaat
tgtttgtgac
tcatgaccca
ttggcttett
ttttctttaa
atgataagtg
tcattggatg
attaactata
aataacggta
ccacgtagga
caatcctgat
aatcacacat
attctataaa
gagaagagac
accagctatc
ccgtgttgag
caccgactcc
taacaccgtt
gagtgacatg
ctacgtcgaa
tcttattaag
tgttaccgtt
catcgctggt
cggtcttgac
tggtggcact

aactgctggt

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540



gacacccatc
ttcaagagga
acttcctgtg
gactctctat
ctcaacatgg
aagatggaca
aaggttcagc
cctgatgagg
aacgagaagg
actgccggtg
gaacaagtct
ggagagagag
cctccagcetce
atcctcaatg
aatgacaagg
tacaagtccg
tacgcttaca
gcagacaaga
cagttggctg
ccaatcattg
ggtatggacg
gactaagagc
agattgaatc
aagcatgtaa
agagtcccgce
gataaattat
agctgtttcc
tgcattcact
cgaccttgca

ggaacatttg

ttggtgggga
agagtaagaa
agagagcgaa
acgagggtat
atctcttcag
agagcactgt
aattgctcca
ctgttgccta
ttcaagatct
gtgtcatgac
tctccaccta
ccagaaccaa
ctcgtggtgt
tctctgctga
gtcgtctctc
aagacgagga
acatgaggaa
agaagatcga
aggctgatga
ccaagatgta
atgatgctcc
tcagctcgaa
ctgttgccgg
taattaacat
aattatacat
cgcgcgcggt
tgtgtgaaat
tggccacaaa
agtgcactcg

agatggagtc
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agattttgac
ggatatcacc
gaggactctt
cgacttctac
gaagtgtatg
tcatgatgtt
ggacttcttc
cggtgctgcect
tctattgctc
cactttgatc
ctcagacaac
ggacaacaac
cccccagatce
ggacaagacc
caaggatgag
gcacaagaag
caccatccaa
ggattctatt
gttcgaagac
ccaaggagct
ccctgcecttcea
tttcceccgat
tcttgcgatg
gtaatgcatg
ttaatacgcg
gtcatctatg
tgttatccgg
gagtagagag
agggtcagaa

catttacttg

aacagaatgg
ggtaacccaa
tcttccactg
tccaccatca
gagccagttg
gtccttgttg
aacggcaaag
gtccagggag
gatgtcactc
ccaaggaaca
caacccggtg
cttcttggta
acagtctgct
accggacaga
attgagaaga
aaggttgaag
gacgagaaga
gagcaggcga
aagatgaagg
ggtggtgaag
ggcggtgctg
cgttcaaaca
attatcatat
acgttattta
atagaaaaca
ttactagatc
ggctggtctg
aaggaagaga
actgtatatc

aggtatactt

-186-

ttaaccactt
gagctcttag
ctcagaccac
cccgtgcectag
agaagtgtct
gtggttctac
agctttgcaa
ctattctcag
ctctctccct
caaccatccc
tgttgatcca
aatttgagct
ttgacattga
agaacaagat
tggttcaaga
ccaagaacgc
ttggtgagaa
ttcaatggct
aattggagag
ccggtggtcc
gacctaagat
tttggcaata
aatttctgtt
tgagatgggt
aaatatagcg
gaattcgtaa
tacattcatc
agagcccaga
atatctatgt

attattttga

tgtccaagag
gaggttgaga
catcgagatt
atttgaggag
tcgtgatgcet
ccgtatccct
gtctattaac
cégtgaagga
tggtttggaa
aaccaagaag
ggtgtacgaa
ctccggaatt
tgccaatggt
caccatcacc
ggctgagaag
tctcgagaac
gctcccgget
cgagggtaac
catctgcaac
aggtgcctct
cgaggaggtc
aagtttctta
gaattacgtt
ttttatgatt
cgcaaactag
tcatggtcat
ttgccgectt
cttcaagaag
gagagaaagg

tcaataaatt

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340



tgtatacttc
gatcaaatat
tttggcaatc
agagtcagat
attgtgtttg
aataaatagt
gtaaacagct
gttatttcta
gcttgtggaa
tccctaacag
agaccctaaa
catgagataa
actctggagt
gtatggaagc
atataccctg
gttgatttca
tagcatatgt
ctgagagaat
ctaccctact
catacttaaa
gtttttactt
tgttatttat
gaatgaaaat
gttaggatcc
aatgatacta
gatcccaact
cagaaatgta
agagataaag
tggaccaatc
ttatgcggceg

ttaataactt

ttatttagat
gcaaatgtta
acatgcctaa
gactctgttt
gtcagacttc
atcatatgat
taattaagtg
tgaaagtaga
ataaccagaa
tctcaaaagt
tccattatgg
cataatgata
ccttcaagac
ctgaaagacc
cgggcttgac
gaagtcactt
tgagctacct
gaagttttag
ttggccaact
ccecectttttg
gattatatcc
ttattttttt
aaaagaaaga
tctcecggtcea
ttattttatt
cgttccgggg
agttttcctt
catactaatt
cacttggggg
acttgtaatt

atgcaagatt
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caataaattt
gccagtactt
gaaataaata
ggataaacag
agagcatctc
tgtgtttggt
cttatagaat
agaaatagtc
aagaacttat
gtttatgcca
tacctatcat
acacattatt
tgctgttctt
tcaaattcta
acagaggcaa
ggagagcaat
acaatttaca
gaatgagtat
catcggggat
taagataact
agacagttac
tttagcagaa
aaatataaca
ccggaaagtt
tattgtgttt
ccgctacaac
tacagatacc
tgactcttgg
cataacctgt
taaaatctag

ttttttatta

gtcattaagc
gtgttaaact
gtatcatatg
cttaattaag
ttggtttctc
cagacttcag
aagcgcttat
atattgtttt
ggacacgtca
gtagataaat
tttagcttat
ttgacacaaa
acgaagttca
aaaggtggcg
gctctttata
ccttgtgcceca
tgatcaccta
gaccatggag
ttacattcag
gaatgttcat
aagttggaca
acaccttatc
tcatcggcceg
tcagtagaag
ttectttttte
tgaaacaaaa
cattcaccat
aaacccataa
gtctatgtgt
gaggggcaga

atgagatgat

-187-

tataatccaa
tgatggcatc
attgtgtttg
cgcttataga
tggcaatcat
agtcagatga
catataagtg
aatataagct
tgagctgttt
tcaaataagt
tccatcttta
tgggcagatc
cgtccctgaa
ataaattgaa
ccttccagtt
agtttgaagt
gcattagctc
tcggcatggce
aaaatataca
atttaatgtt
acaagattgt
ttttgtttcg
cgcttgtcta
aaacaaaaca
taccggaact
gaagatattt
ttgattcaga
agtttatgtt
ggtttggttt
cattgaacaa

gtgtttgtga

aataaattac
tcttggtttce
gtcagacttc
atatcatatg
atgcctaaga
ccctgtttgg
cttttgtaca
atcctggaga
acataagatc
caatctaaac
ttaagaatgt
tagcaattta
tcatgttcct
ggtttacaaa
caacggggat
aatttttgtg
tttcacttaa
tttgtaatgce
tgacttcaac
gggttgtagt
gggtctgtac
tttgaatgta
atttcgggca
ccgtgactaa
ttttagaacg
tctctetett
tgtggtgact
atccgtgttc
ccattctgat
tcccaatatt

ctgagattga

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200



gtcatacatt
atgacgttcg
ataattctaa
gtcatttatt
ctcacaaaat
tataacaaac
gtagttaact
ctccaaaaaa
gatccccgta
cactttaagc
catctgagcc
tttgtgagtc
aattaatcat
aaatattacg
tatagaaagg
gagttgggcc
tatggtgaag
ccgtttgata
gcaagaagac
gtgtataacg
aaagggaaag
atgaagatta
cctgactgca
ggaaacaaga
cagggtcaca
gacatagttt
ctccacattg
acacatcttg
ggtcaacata

ggacgcctat

tcactaagaa
ggagtggtca
ttcttcttgt
ttgcctcact
ttacatcaaa
tttgcaacta
catttttata
aaaaaacggt
ggaggataac
ccacgcatct
acacaaaaac
tacactttga
cttgagagaa
atattcttgg
cagcgatgaa
aagcatatga
atgcccttaa
ttttcgaatc
agaagcaagg
gcactacaaa
gttcaaaaag
ccagaaggca
aaggaacagg
ttactcaaga
agattgtatt
ttgtcttgca
aacacaattt
atggaaggca
aagctataaa

acatcaagtt

23591

atggttccaa
ctttgatagt
gtaaactatt
aactcaattt
tttcgacatc
attaaccacc
tttcatagat
atatttacta
atccaatcca
gtggcacatc
caatccacat
ttcccttcaa
aatgtttggg
tgtttcaaaa
gaaccatcca
agtgttgagc
agaaggaatg
attttttggt
agaagatgtg
gaagctatca
tggaactgct
aattggactg
cgaggtcatt
aaagaaggtg
cgaaggacaa
agtaaaggga
gagcttaact
actattggtc
tgatgaggga

tagtgttgat

gtaccaaact
tcaatttcat
tcatgtatta
tgcatataac
gtttattatg
aactgaatat
caaataagag
aaaaatctaa
accaatcaca
tacattatct
ctttatcacc
acacatacaa
cgcggaccaa
agtgctagtg
gataagggtg
gatcctgaaa
gggggaggcyg
gcaggctttg
gtgcattcta
ctttctagga
ggaaggtgtt
ggcatgattc
agtgagagag
ctggaggtgce
gctgatgaag
catccgaagt
gaggctctct
aaatcgaacc
atgccacaac

ttcccggatt

-188-

atcatgaccc
cttggcttct
tttttcttta
aatgataagt
ttcattggat
aattaactat
aaataacggt
gccacgtagg
acaatcctga
aaatcacaca
cattctataa
agagaagaga
caaggaagag
aagatgaaat
gggatcctga
agaaagaact
caggaagctc
gtggtggtgg
taaaggtttc
atgcactgtg
ttggatgcca
aacaaatgca
atagatgccc
atgtggaaaa
ctcctgatac
ttcggaggga
gtggcttcca
ccggcgaagt
atggtaggcc

cgggttttct

agttgcaaac
tattcctttt
aaatttacat
gatattttga
gattaacaaa
aactgtgaaa
atattaatcc
aggataacag
tgagataacc
ttcttccaca
aaaatcacac
ctaattaatt
tgataacacc
caagaaagcc
gaagttcaag
gtatgatcaa
atttcataat
tccttecacge
cttggaggat
ctcaaaatgt
gggcacaggt
acacgtctgt
tcaatgcaag
ggggatgcag
aatcacagga
gcgtgatgac
gtttaatgtc
catcaagcca
gttcatgaag

ttccccaage

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000



caaagcctgg
gaggtagatg
cgaaagaagc
tcgcagceccte
tcaaacattt
atcatataat
ttatttatga
gaaaacaaaa

ctagatcgaa

aattagaaaa
attgtgagga
aacaataccg
gggtgcaatg
ggcaataaag
ttctgttgaa
gatgggtttt
tatagcgcgce

ttc
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gatattacct
gaccaccctg
tgaggcatat
cgctcaacag
tttcttaaga
ttacgttaag
tatgattaga

aaactaggat

caaaagacaa
catgatgtca
gatgacgatg
taggagctca
ttgaatcctg
catgtaataa
gtcccgcaat

aaattatcgce

gcaagaactt
atattgcaga
atgatgaaga
gctcgaattt
ttgccggtcet
ttaacatgta

tatacattta

gcgeggtgte

<210>
<211>
<212>
<213>

<220>
<223>
catxet

<400>

Met Glu
1

Asp Gln

Asp Thr

Glu
50

Leu

Pro Leu

65

Pro Met

Glu Lys

Asp Tyr

Phe
130

Arg

Thr
145

Gly

Arg Asn

80
568
PRT
Trinh ty nhdn tao

S&n phédm dich m& axit amin tdng hop clia trinh tu
biéu hién san phdm thiét k& 690

80

Lys Ile Val Leu Leu Leu Ala Ile Val Ser Leu Val

Ile Ile Ala

25

Thr Glu

30

Cys His Asn Asn Ser

20

Gly Tyr

Ile
35

Met Glu Val

40

Thr Val Thr Ala

45

Lys Asn His Gln

Thr His Asn Leu

60

Lys Gly Leu

55

Lys Cys Asp Asp Gly

Ile Leu Arg Asp Ser Val Ala Leu Leu

70

Cys Gly

75

Trp

Glu
85

Phe Ile Val Pro Glu Ser

90

Cys Asp Asn Trp Tyr

Ala Thr His

110

Leu Pro

105

Asn Pro Asn

100

Asp Cys Tyr Gly

Glu
115

Glu Glu Gln

120

Val Ser Ser

125

Leu Arg Leu Ser Ser

Glu Ile Phe Glu Pro Asn His

140

Pro Lys Ser Ser

135

Trp

Val Ala Ser Ser His Asn Glu Ser

150

Ser Cys Gly

155

Ser

Thr Asn Leu

170

-189-

Leu Leu Trp Leu Pro

165

Gly Lys Gly Tyr

gtcccaaaag
ggagatgagt
tgatgagcac
ccccgatcegt
tgcgatgatt
atgcatgacg
atacgcgata

atctatgtta

md hda trong

Lys Ser

15

Gln Val

Asp Ile
Val Lys

Asn
80

Gly

Ile
95

Val

Phe Ala

Phe Glu

Thr Vval

Phe Tyr

160
Asn Leu
175

9060

9120

9180

9240

9300

9360

9420

9480

9493



Ser

Gly

Thr

Phe

225

Arg

Phe

Ser

Asn

Met

305

Tyr

Pro

Ala

Gly

Glu

385

Ile

Asn

Gly

Glu

Tyr

465

Asn

Lys

Val

Glu

210

Thr

Ile

Glu

Arg

Cys

290

Pro

Val

Gln

Gly

Tyr

370

Ser

Ile

Asn

Phe

Asn

450

Asp

Gly

Ser

His

195

Asn

Pro

Asn

Ala

Gly

275

Asn

Phe

Lys

Arg

Phe

355

His

Thr

Asp

Leu

Leu

435

Glu

Lys

Cys

Tyr

180

His

Ala

Glu

Tyr

Asn

260

Phe

Thr

His

Ser

Glu

340

Ile

His

Gln

Lys

Glu

420

Asp

Arg

Val

Phe

Ala

Pro

Tyr

Ile

Tyr

245

Gly

Gly

Lys

Asn

Asn

325

Ser

Glu

Ser

Lys

Met

405

Arg

Val

Thr

Arg

Glu
485

Asn

Pro

Val

Ala

230

Trp

Asn

Ser

Cys

Ile

310

Arg

Arg

Gly

Asn

Ala

390

Asn

Arg

Trp

Leu

Leu

470

Phe

Asn

Asn

Ser

215

Lys

Thr

Leu

Gly

Gln

295

His

Leu

Arg

Gly

Glu

375

Ile

Thr

Ile

Thr

Asp

455

Gln

Tyr

23591

Lys

Ile

200

Val

Arg

Leu

Ile

Ile

280

Thr

Pro

Val

Lys

Trp

360

Gln

Asp

Gln

Glu

Tyr

440

Phe

Leu

His

Glu

185

Gly

Val

Pro

Leu

Ala

265

Met

Pro

Leu

Leu

Lys

345

Gln

Gly

Gly

Phe

Asn

425

Asn

His

Arg

Lys

Lys

Asp

Ser

Lys

Glu

250

Pro

Lys

Met

Thr

Ala

330

Arg

Gly

Ser

Val

Glu

410

Leu

Ala

Asp

Asp

Cys
490

-190-

Glu

Gln

Ser

Val

235

Pro

Arg

Ser

Gly

Ile

315

Thr

Gly

Met

Gly

Thr

395

Ala

Asn

Glu

Ser

Asn

475

Asp

Val

Lys

His

220

Arg

Gly

Tyr

Glu

Ala

300

Gly

Gly

Leu

Val

Tyr

380

Asn

Val

Lys

Leu

Asn

460

Ala

Asn

Leu

Ala

205

Tyr

Asp

Asp

Ala

Leu

285

Ile

Glu

Leu

Phe

Asp

365

Ala

Lys

Gly

Lys

Leu

445

Val

Lys

Glu

Val

190

Leu

Ser

Gln

Thr

Phe

270

Glu

Asn

Cys

Arg

Gly

350

Gly

Ala

Val

Arg

Met

430

Val

Lys

Glu

Cys

Leu

Tyr

Arg

Glu

Ile

255

Ala

Tyr

Ser

Pro

Asn

335

Ala

Trp

Asp

Asn

Glu

415

Glu

Leu

Asn

Leu

Met
495

Trp

His

Lys

Gly

240

Ile

Leu

Gly

Ser

Lys

320

Ser

Ile

Tyr

Lys

Ser

400

Phe

Asp

Met

Leu

Gly

480

Glu



23591

Ser Ile Arg Asn Gly Thr Tyr Asn Tyr Pro Gln Tyr Ser Glu Glu Ala
500 505 510

Arg Leu Lys Arg Glu Glu Ile Ser Gly Val Lys Leu Glu Ser Ile Gly
515 520 525

Thr Tyr Gln Ile Leu Ser Ile Tyr Ser Thr Val Ala Ser Ser Leu Ala
530 535 540

Leu Ala Ile Met Met Ala Gly Leu Ser Leu Trp Met Cys Ser Asn Gly

545 550 555 560
Ser Leu Gln Cys Arg Ile Cys Ile
565
<210> 81
<211> 568
<212> PRT

<213> Trinh ty nhén tao

<220>

<223> San phlm dich m& axit amin téng hgp ctia trinh ty m& hdéa trong
catxet biéu hién san phdm thiét k& 691

<400> 81

Met Glu Lys Ile Val Leu Leu Leu Ala Ile Val Ser Leu Val Lys Ser
1 5 10 15

Asp Gln Ile Cys Ile Gly Tyr His Ala Asn Asn Ser Thr Glu Gln Val
20 25 30

Asp Thr Ile Met Glu Lys Asn Val Thr Val Thr His Ala Gln Asp Ile
35 40 45

Leu Glu Lys Thr His Asn Gly Lys Leu Cys Leu Leu Lys Gly Ile Ala
50 55 60

Pro Leu Gln Leu Gly Asn Cys Ser Val Ala Gly Trp Ile Leu Gly Asn
65 70 75 80

Pro Glu Cys Glu Leu Leu Ile Ser Lys Glu Ser Trp Ser Tyr Ile Val
85 90 95

Glu Lys Pro Asn Pro Glu Asn Gly Thr Cys Tyr Pro Gly His Phe Ala
100 105 110

Asp Tyr Glu Glu Leu Arg Glu Gln Leu Ser Ser Val Ser Ser Phe Glu
115 120 125

Arg Phe Glu Ile Phe Pro Lys Glu Ser Ser Trp Pro Asn His Thr Val
130 135 140

Thr Gly Val Ser Ala Ser Cys Ser His Asn Gly Glu Ser Ser Phe Tyr
145 150 155 160

Arg Asn Leu Leu Trp Leu Thr Gly Lys Asn Gly Leu Tyr Pro Asn Leu
165 170 175

Ser Lys Ser Tyr Ala Asn Asn Lys Glu Lys Glu Val Leu Val Leu Trp
180 185 190

-191-



Gly

Thr

Phe

225

Arg

Phe

Ser

Lys

Met

305

Tyr

Pro

Ala

Gly

Glu

385

Ile

Asn

Gly

Glu

Tyr

465

Asn

Ser

Val

Glu

210

Thr

Ile

Glu

Arg

Cys

290

Pro

Val

Gln

Gly

Tyr

370

Ser

Ile

Asn

Phe

Asn

450

Asp

Gly

Ile

His

195

Asn

Pro

Asn

Ala

Gly

275

Asn

Phe

Lys

Arg

Phe

355

His

Thr

Asp

Leu

Leu

435

Glu

Lys

Cys

Arg

His

Ala

Glu

Tyr

Asn

260

Phe

Thr

His

Ser

Glu

340

Tle

His

Gln

Lys

Glu

420

Asp

Arg

Val

Phe

Asn
500

Pro

Tyr

Ile

Tyr

245

Gly

Gly

Lys

Asn

Asn

325

Ser

Glu

Ser

Lys

Met

405

Arg

Val

Thr

Arg

Glu

485

Gly

Pro

Val

Ala

230

Trp

Asn

Ser

Cys

Ile

310

Arg

Arg

Gly

Asn

Ala

390

Asn

Arg

Trp

Leu

Leu

470

Phe

Thr

Asn

Ser

215

Lys

Thr

Leu

Gly

Gln

295

His

Leu

Arg

Gly

Glu

375

Ile

Thr

Ile

Thr

Asp

455

Gln

Tyr

Tyr

23591

Ile

200

Val

Arg

Leu

Ile

Ile

280

Thr

Pro

Val

Lys

Trp

360

Gln

Asp

Gln

Glu

Tyr

440

Phe

Leu

His

Asn

Gly

Val

Pro

Leu

Ala

265

Ile

Pro

Leu

Leu

Lys

345

Gln

Gly

Gly

Phe

Asn

425

Asn

His

Arg

Lys

Tyr
505

Asp

Ser

Lys

Glu

250

Pro

Asn

Met

Thr

Ala

330

Arg

Gly

Ser

Val

Glu

410

Leu

Ala

Asp

Asp

Cys

490

Pro

-192-

Gln

Ser

Val

235

Pro

Arg

Ser

Gly

Ile

315

Thr

Gly

Met

Gly

Thr

395

Ala

Asn

Glu

Ser

Asn

475

Asp

Gln

Lys

His

220

Arg

Gly

Tyr

Asn

Ala

300

Gly

Gly

Leu

Val

Tyr

380

Asn

Val

Lys

Leu

Asn

460

Ala

Asn

Tyr

Ala

205

Tyr

Asp

Asp

Ala

Ala

285

Ile

Glu

Leu

Phe

Asp

365

Ala

Lys

Gly

Lys

Leu

445

Val

Lys

Glu

Ser

Leu

Ser

Gln

Thr

Phe

270

Pro

Asn

Cys

Arg

Gly

350

Gly

Ala

Val

Arg

Met

430

Val

Lys

Glu

Cys

Glu
510

Tyr

Arg

Glu

Ile

255

Ala

Met

Ser

Pro

Asn

335

Ala

Trp

Asp

Asn

Glu

415

Glu

Leu

Asn

Leu

Met

495

Glu

His

Lys

Gly

240

Ile

Leu

Asp

Ser

Lys

320

Ser

Ile

Tyr

Lys

Ser

400

Phe

Asp

Met

Leu

Gly

480

Glu

Ala



23591

Arg Leu Lys Arg Glu Glu Ile Ser Gly Val Lys Leu Glu Ser Ile Gly
515 520 525

Thr Tyr Gln Ile Leu Ser Ile Tyr Ser Thr Val Ala Ser Ser Leu Ala
530 535 540

Leu Ala Ile Met Met Ala Gly Leu Ser Leu Trp Met Cys Ser Asn Gly

545 550 555 560
Ser Leu Gln Cys Arg Ile Cys Ile
565
<210> 82
<211> 572
<212> PRT

<213> Trinh ty nhén tao

<220>

<223> Sa&n phdm dich md axit amin téng hop clia trinh ty md héa trong
catxet biédu hién san phdm thiét k& 696

<400> 82

Met Ala Lys Asn Val Ala Ile Phe Gly Leu Leu Phe Ser Leu Leu Val
1 5 10 15

Leu Val Pro Ser Gln Ile Phe Ala Asp Thr Ile Cys Ile Gly Tyr His
20 25 30

Ala Asn Asn Ser Thr Asp Thr Val Asp Thr Val Leu Glu Lys Asn Val
35 40 45

Thr Val Thr His Ser Val Asn Leu Leu Glu Asp Ser His Asn Gly Lys
50 55 60

Leu Cys Leu Leu Lys Gly Ile Ala Pro Leu Gln Leu Gly Asn Cys Ser
65 70 75 80

Val Ala Gly Trp Ile Leu Gly Asn Pro Glu Cys Glu Leu Leu Ile Ser
85 90 95

Lys Glu Ser Trp Ser Tyr Ile Val Glu Thr Pro Asn Pro Glu Asn Gly
100 105 110

Thr Cys Tyr Pro Gly Ser Phe Asn Asp Tyr Glu Glu Leu Lys His Leu
115 120 125

Leu Ser Arg Ile Asn His Phe Glu Lys Ile Gln Ile Ile Pro Lys Ser
130 135 140

Ser Trp Ser Asp His Glu Ala Ser Ser Gly Val Ser Ser Ala Cys Pro
145 150 155 160

Tyr Leu Gly Ser Pro Ser Phe Phe Arg Asn Val Val Trp Leu Ile Lys
165 170 175

Lys Asn Ser Thr Tyr Pro Thr Ile Lys Lys Ser Tyr Asn Asn Thr Asn
180 185 190

Gln Glu Asp Leu Leu Val Leu Trp Gly Ile His His Pro Asn Asp Ala
195 200 205

-193-



Ala

Gly

225

Ser

Leu

Ala

Ile

Pro

305

Val

Met

Phe

Asp

Ala

385

Lys

Gly

Lys

Leu

Val

465

Lys

Glu

Ser

Glu

210

Thr

Lys

Lys

Pro

Thr

290

Gln

Thr

Val

Gly

Gly

370

Ala

vVal

Lys

Val

Val

450

Lys

Glu

Cys

Glu

Gln

Ser

Val

Pro

Glu

275

Ser

Gly

Ile

Thr

Ala

355

Trp

Asp

Asn

Glu

Asp

435

Leu

Asn

Ile

Met

Glu
515

Thr

Thr

Asn

Asn

260

Tyr

Asn

Ala

Gly

Gly

340

Ile

Tyr

Gln

Ser

Phe

420

Asp

Leu

Leu

Gly

Glu

500

Ser

Arg

Leu

Gly

245

Asp

Ala

Ala

Ile

Glu

325

Leu

Ala

Gly

Lys

Val

405

Asn

Gly

Glu

Tyr

Asn

485

Ser

Lys

Leu

Asn

230

Gln

Ala

Tyr

Pro

Asn

310

Cys

Arg

Gly

Tyr

Ser

390

Ile

Lys

Phe

Asn

Glu

470

Gly

Val

Leu

Tyr

215

Gln

Ser

Ile

Lys

Met

295

Ser

Pro

Asn

Phe

His

375

Thr

Glu

Leu

Leu

Glu

455

Lys

Cys

Lys

Asn

23591

Gln

Arg

Gly

Asn

Ile

280

Asp

Ser

Lys

Ile

Ile

360

His

Gln

Lys

Glu

Asp

440

Arg

Val

Phe

Asn

Arg
520

Asn

Leu

Arg

Phe

265

Val

Glu

Leu

Tyr

Pro

345

Glu

Gln

Asn

Met

Arg

425

Ile

Thr

Lys

Glu

Gly

505

Glu

Pro

Val

Met

250

Glu

Lys

Cys

Pro

Val

330

Ser

Gly

Asn

Ala

Asn

410

Arg

Trp

Leu

Ser

Phe

490

Thr

Lys

-194-

Thr

Pro

235

Glu

Ser

Lys

Asp

Phe

315

Arg

Ile

Gly

Glu

Ile

395

Thr

Met

Thr

Asp

Gln

475

Tyr

Tyr

Ile

Thr

220

Lys

Phe

Asn

Gly

Ala

300

Gln

Ser

Gln

Trp

Gln

380

Asn

Gln

Glu

Tyr

Phe

460

Leu

His

Asp

Asp

Tyr

Ile

Phe

Gly

Asp

285

Lys

Asn

Ala

Ser

Thr

365

Gly

Gly

Phe

Asn

Asn

445

His

Lys

Lys

Tyr

Gly
525

Ile

Ala

Trp

Asn

270

Ser

Cys

Val

Lys

Arg

350

Gly

Ser

Ile

Thr

Leu

430

Ala

Asp

Asn

Cys

Pro

510

Val

Ser

Thr

Thr

255

Phe

Ala

Gln

His

Leu

335

Gly

Met

Gly

Thr

Ala

415

Asn

Glu

Ser

Asn

Asn

495

Lys

Lys

Ile

Arg

240

Ile

Ile

Tle

Thr

Pro

320

Arg

Leu

Val

Tyr

Asn

400

Val

Lys

Leu

Asn

Ala

480

Asn

Tyr

Leu



23591

Glu Ser Met Gly Val Tyr Gln Ile Leu Ala Ile Tyr Ser Thr Val Ala

530 535 540
Ser Ser Leu Val Leu Leu Val Ser Leu Gly Ala Ile Ser Phe Trp Met
545 550 555 560
Cys Ser Asn Gly Ser Leu Gln Cys Arg Ile Cys Ile

565 570

<210> 83
<211> 575
<212> PRT

<213> Trinh tu nhén tao

<220>

<223> San phlm dich m3 axit amin tdng hgp cta trinh tu md héa trong
catxet bidu hién san phdm thiét k& 737

<400> 83

Met Ala Lys Asn Val Ala Ile Phe Gly Leu Leu Phe Ser Leu Leu Val
1 5 10 15

Leu Val Pro Ser Gln Ile Phe Ala Gln Lys Leu Pro Gly Asn Asp Asn
20 25 30

Ser Thr Ala Thr Leu Cys Leu Gly His His Ala Val Pro Asn Gly Thr
35 40 45

Ile Val Lys Thr Ile Thr Asn Asp Gln Ile Glu Val Thr Asn Ala Thr
50 55 60

Glu Leu Val Gln Ser Ser Ser Thr Gly Glu Ile Cys Asp Ser Pro His
65 70 75 80

Gln Ile Leu Asp Gly Glu Asn Cys Thr Leu Ile Asp Ala Leu Leu Gly
Asp Pro Gln Cys Asp Gly Phe Gln Asn Lys Lys Trp Asp Leu Phe Val
100 105 110

Glu Arg Ser Lys Ala Tyr Ser Asn Cys Tyr Pro Tyr Asp Val Pro Asp
115 120 125

Tyr Ala Ser Leu Arg Ser Leu Val Ala Ser Ser Gly Thr Leu Glu Phe
130 135 140

Asn Asn Glu Ser Phe Asn Trp Thr Gly Val Thr Gln Asn Gly Thr Ser
145 150 155 160

Ser Ala Cys Ile Arg Arg Ser Asn Asn Ser Phe Phe Ser Arg Leu Asn
165 170 175

Trp Leu Thr His Leu Lys Phe Lys Tyr Pro Ala Leu Asn Val Thr Met
180 185 190

Pro Asn Asn Glu Lys Phe Asp Lys Leu Tyr Ile Trp Gly Val His His
195 200 205

Pro Gly Thr Asp Asn Asp Gln Ile Phe Leu Tyr Ala Gln Ala Ser Gly
210 215 220

-195-



Arg

225

Ile

Tyr

Gly

Ser

Cys

305

Val

Thr

Arg

Gly

Ile

385

Ile

His

Leu

Ala

Asp

465

Glu

Cys

Asp

Val

Ile

Gly

Trp

Asn

Ser

290

Ile

Asn

Leu

Gly

Met

370

Gly

Asn

Gln

Glu

Glu

450

Ser

Asn

Asp

Val

Glu
530

Thr

Ser

Thr

Leu

275

Ile

Thr

Arg

Lys

Ile

355

vVal

Gln

Gly

Ile

Lys

435

Leu

Glu

Ala

Asn

Tyr

515

Leu

Val

Arg

Ile

260

Ile

Met

Pro

Tle

Leu

340

Phe

Asp

Ala

Lys

Glu

420

Tyr

Leu

Met

Glu

Ala

500

Arg

Lys

Ser

Pro

245

Val

Ala

Arg

Asn

Thr

325

Ala

Gly

Gly

Ala

Leu

405

Lys

Val

Val

Asn

Asp

485

Cys

Asp

Ser

Thr

230

Arg

Lys

Pro

Ser

Gly

310

Tyr

Thr

Ala

Trp

Asp

390

Asn

Glu

Glu

Ala

Lys

470

Met

Ile

Glu

Ile

Lys

Val

Pro

Arg

Asp

295

Ser

Gly

Gly

Ile

Tyr

375

Leu

Arg

Phe

Asp

Leu

455

Leu

Gly

Gly

Ala

Gly
535

23591

Arg

Arg

Gly

Gly

280

Ala

Ile

Ala

Met

Ala

360

Gly

Lys

Leu

Ser

Thr

440

Glu

Phe

Asn

Ser

Leu

520

Thr

Ser

Asn

Asp

265

Tyr

Pro

Pro

Cys

Arg

345

Gly

Phe

Ser

Ile

Glu

425

Lys

Asn

Glu

Gly

Ile

505

Asn

Tyr

Gln

Ile

250

Ile

Phe

Ile

Asn

Pro

330

Asn

Phe

Arg

Thr

Gly

410

Val

Ile

Gln

Lys

Cys

490

Arg

Asn

Gln

-196-

Gln

235

Pro

Leu

Lys

Gly

Asp

315

Arg

Val

Ile

His

Gln

395

Lys

Glu

Asp

His

Thr

475

Phe

Asn

Arg

Ile

Thr

Ser

Leu

Ile

Lys

300

Lys

Tyr

Pro

Glu

Gln

380

Ala

Thr

Gly

Leu

Thr

460

Lys

Lys

Gly

Phe

Leu
540

Val

Arg

Ile

Arg

285

Cys

Pro

Val

Glu

Asn

365

Asn

Ala

Asn

Arg

Trp

445

Ile

Lys

Ile

Thr

Gln

525

Ser

Ile

Ile

Asn

270

Ser

Asn

Phe

Lys

Lys

350

Gly

Ser

Ile

Glu

Ile

430

Ser

Asp

Gln

Tyr

Tyr

510

Ile

Ile

Pro

Ser

255

Ser

Gly

Ser

Gln

Gln

335

Gln

Trp

Glu

Asp

Lys

415

Gln

Tyr

Leu

Leu

His

495

Asp

Lys

Tyr

Asn

240

Ile

Thr

Lys

Glu

Asn

320

Asn

Thr

Glu

Gly

Gln

400

Phe

Asp

Asn

Thr

Arg

480

Lys

His

Gly

Ser



23591

Thr Val Ala Ser Ser Leu Ala Leu Ala Ile Met Met Ala Gly Leu Ser

545 550 555 560
Leu Trp Met Cys Ser Asn Gly Ser Leu Gln Cys Arg Ile Cys Ile

565 570 575
<210> 84
<211> 593
<212> PRT

<213> Trinh ty nhédn tao

<220>
<223> San phédm dich mi axit amin téng hgp ctia trinh tu m& hda trong
catxet biédu hién san phdm thiét ké& 745

<400> 84

Met Ala Lys Asn Val Ala Ile Phe Gly Leu Leu Phe Ser Leu Leu Val
1 5 10 15

Leu Val Pro Ser Gln Ile Phe Ala Asp Arg Ile Cys Thr Gly Ile Thr
20 25 30

Ser Ser Asn Ser Pro His Val Val Lys Thr Ala Thr Gln Gly Glu Val
35 40 45

Asn Val Thr Gly Val Ile Pro Leu Thr Thr Thr Pro Thr Lys Ser Tyr
50 55 60

Phe Ala Asn Leu Lys Gly Thr Arg Thr Arg Gly Lys Leu Cys Pro Asp
65 70 75 80

Cys Leu Asn Cys Thr Asp Leu Asp Val Ala Leu Gly Arg Pro Met Cys
85 90 95

Val Gly Thr Thr Pro Ser Ala Lys Ala Ser Ile Leu His Glu Val Lys
100 105 110

Pro Val Thr Ser Gly Cys Phe Pro Ile Met His Asp Arg Thr Lys Ile
115 120 125

Arg Gln Leu Pro Asn Leu Leu Arg Gly Tyr Glu Asn Ile Arg Leu Ser
130 135 140

Thr Gln Asn Val Ile Asp Ala Glu Lys Ala Pro Gly Gly Pro Tyr Arg
145 150 155 160

Leu Gly Thr Ser Gly Ser Cys Pro Asn Ala Thr Ser Lys Ser Gly Phe
165 170 175

Phe Ala Thr Met Ala Trp Ala Val Pro Lys Asp Asn Asn Lys Asn Ala
180 185 190

Thr Asn Pro Leu Thr Val Glu Val Pro Tyr Ile Cys Thr Glu Gly Glu
195 200 205

Asp Gln Ile Thr Val Trp Gly Phe His Ser Asp Asn Lys Thr Gln Met
210 215 220

Lys Asn Leu Tyr Gly Asp Ser Asn Pro Gln Lys Phe Thr Ser Ser Ala
225 230 235 240

-197-



Asn

Gln

Tyr

Gly

Val

305

Glu

His

Lys

Glu

Glu

385

Gly

Lys

Leu

Glu

Gln

465

Glu

Gly

Lys

Ala

Ala
545

Gly

Thr

Met

Val

290

Ile

Lys

Ala

Leu

Arg

370

Gly

Val

Ile

Gln

Leu

450

Ile

Asp

Pro

Cys

Gly

530

Ser

Val

Glu

Met

275

Leu

Lys

Tyr

Lys

Ala

355

Gly

Met

Ala

Thr

Arg

435

Asp

Glu

Glu

Ser

Asn

515

Glu

Leu

Thr

Asp

260

Gln

Leu

Gly

Gly

Ala

340

Asn

Phe

Ile

Val

Lys

420

Leu

Glu

Leu

His

Ala

500

Gln

Phe

Asn

Thr

245

Gly

Lys

Pro

Ser

Gly

325

Ile

Gly

Phe

Ala

Ala

405

Asn

Ser

Lys

Ala

Leu

485

Val

Thr

Ser

Asp

His

Gly

Pro

Gln

Leu

310

Leu

Gly

Thr

Gly

Gly

390

Ala

Leu

Gly

Val

Val

470

Leu

Glu

Cys

Leu

Asp
550

Tyr

Leu

Gly

Lys

295

Pro

Asn

Asn

Lys

Ala

375

Trp

Asp

Asn

Ala

Asp

455

Leu

Ala

Ile

Leu

Pro

535

Gly

23591

Val

Pro

Lys

280

Val

Leu

Lys

Cys

Tyr

360

Ile

His

Leu

Ser

Met

440

Asp

Leu

Leu

Gly

Asp

520

Thr

Leu

Ser

Gln

265

Thr

Trp

Ile

Ser

Pro

345

Arg

Ala

Gly

Lys

Leu

425

Asp

Leu

Ser

Glu

Asn

505

Arg

Phe

Asp

Gln

250

Ser

Gly

Cys

Gly

Lys

330

Ile

Pro

Gly

Tyr

Ser

410

Ser

Glu

Arg

Asn

Arg

490

Gly

Ile

Asp

Asn

-198-

Ile

Gly

Thr

Ala

Glu

315

Pro

Trp

Pro

Phe

Thr

395

Thr

Glu

Leu

Ala

Glu

475

Lys

Cys

Ala

Ser

Tyr
555

Gly

Arg

Ile

Ser

300

Ala

Tyr

Val

Ala

Leu

380

Ser

Gln

Leu

His

Asp

460

Gly

Leu

Phe

Ala

Leu

540

Gln

Ser

Ile

Val

285

Gly

Asp

Tyr

Lys

Lys

365

Glu

His

Glu

Glu

Asn

445

Thr

Ile

Lys

Glu

Gly

525

Asn

Ile

Phe

Val

270

Tyr

Arg

Cys

Thr

Thr

350

Leu

Gly

Gly

Ala

vVal

430

Glu

Ile

Ile

Lys

Thr

510

Thr

Ile

Leu

Pro

255

Val

Gln

Ser

Leu

Gly

335

Pro

Leu

Gly

Ala

Ile

415

Lys

Ile

Ser

Asn

Met

495

Lys

Phe

Thr

Ser

Asp

Asp

Arg

Lys

His

320

Glu

Leu

Lys

Trp

His

400

Asn

Asn

Leu

Ser

Ser

480

Leu

His

Asn

Ala

Ile
560



Tyr Ser Thr Val

Leu Ser Leu Trp

Ile

<210>
<211>
<212>
<213>

85
405
ADN

<220>
<223>

<400> 85
gagctctaag

tttgttcttg
tgaactggtg
taactaacta
tgaacatctt
caatagatta
ttaactacta
<210>
<211>

<212>
<213>

86

ADN

<220>

<223> PDI

<400> 86
atggcgaaaa

agatcttcgc
acacagtact
ataacgggaa
ttgctggctyg
cctacattgt
attatgagga
tccccaagac
ctcatgctgg

catacccaaa

Trinh tu

1718

Ala
565

Met
580

ttaaaatgct
tagaagagct
taatgtaatt
gacatgaaga
ttgccacaac
ataatggaaa

attttatatc

23591

nhén tao

tcttcegtctce
taattaatcg
catttacata
cctgcecgegt
tttataagtg
tatcagttat

atcccctttg

Trinh tu nhén tao

570

585

ctatttataa
ttgttgttat
agtggagtca
acaattgtct
gttaatatag
cgaaattcat

ataaatgata

sp - A/California/04/09 tdng hop

acgttgcgat
tgacacatta
agaaaagaat
actatgcaaa
gatcctggga
ggaaacacct
gctaagagag
aagttcatgg
agcaaaaagc

gctcagcaaa

tttcggctta
tgtataggtt
gtaacagtaa
ctaagagggg
aatccagagt
agttcagaca
caattaagct
cccaatcatg
ttctacaaaa

tcctacatta

ttgttttctc
atcatgcgaa
cacactctgt
tagccccatt
gtgaatcact
atggaacgtg
cagtgtcatc
actcgaacaa
atttaatatg

atgataaagg

-199-

590

Trinh tu SacI-Plasto 3(gbc)UTR tdng hop

tatggtttgt
gaaatactat
gaatcagaat
tatatttgaa
ctcaaatata
taacaatcaa

gtaca

ttcttgtgtt
caattcaaca
taaccttcta
gcatttgggt
ctccacagca
ttacccagga
atttgaaagg
aggtgtaacg
gctagttaaa

gaaagaagtc

Ser Ser Leu Ala Leu Ala Ile Met Met Ala Gly

575

Cys Ser Asn Gly Ser Leu Gln Cys Arg Ile Cys

tattgttaat
ttgtatgaga
gtttcctcca
caactaaaat
tggtcaagtt

cttaacgtta

ggttcctctc
gacactgtag
gaagacaagc
aaatgtaaca
agctcatggt
gatttcatcg
tttgagatat
gcagcatgtc
aaaggaaatt

ctcgtgctat

60

120

180

240

300

360

405

60

120

180

240

300

360

420

480

540

600



ggggcattca
catatgtttt
gacccaaagt
gagacaaaat
tggaaagaaa
caacttgtca
cgatcacaat
gattgaggaa
ttgaaggggg

aggggtcagg
acaaagtaaa
tcaaccacct
acatttggac
accacgattc
ccaaggaaat
aaagtgtcaa
gagaagaaat
attcaactgt
tgtgctctaa
<210>
<211>

<212>
<213>

87
573
PRT
Trin

<220>
<223> PDI

<400> 87

Met Ala
1

Lys

Leu Val Pro

Ala Asn

35

Asn

Thr Val

50

Thr

Leu Cys Lys

ccatccatct
tgtggggtca
gagggatcaa
aacattcgaa
tgctggatct
aacacccaag
tggaaaatgt
tatccecgtcet
gtggacaggg
atatgcagcc
ttctgttatt
ggaaaaaaga
ttacaatgcc
aaatgtgaag
tggaaacggc
aaatgggact
agatggggta
cgccagttca

tgggtctcta

h tu

sp -

Asn Val

Ser Gln

20

Ser Thr

Ser

His

Leu Arg

Ala

Ile

Asp

Val

Gly

2

actagtgctg
tcaagataca
gaagggagaa
gcaactggaa
ggtattatca
ggtgctataa
ccaaaatatg
attcaatcta
atggtagatg
gacctgaaga
gaaaagatga
atagagaatt
gaactgttgg
aacttatatg
tgctttgaat
tatgactacc
aagctggaat
ttggtactgg

cagtgtagaa

nhé&n tao

A/California 04/09 téng

Ile Phe

Phe Ala

Thr Val

40
Asn Leu
55

Val Ala

3591

accaacaaag
gcaagaagtt
tgaactatta
atctagtggt
tttcagatac
acaccagcct
taaaaagcac
gaggactatt
gatggtacgg
gcacacagaa
atacacagtt
taaataaaaa
ttctattgga
aaaaggtaag
tttaccacaa
caaaatactc
caacaaggat
tagtctccct

tatgtatt

hop

Leu Leu

10

Gly

Asp Thr Leu

Asp Thr Vval

Leu Glu Asp

Pro Leu His

-200-

tctctatcag
caagccggaa
ctggacacta
accgagatat
accagtccac
cccatttcag
aaaattgaga
tggggccatt
ttatcaccat
tgccattgac
cacagcagta
agttgatgat
aaatgaaaga
aagccagcta
atgcgataac
agaggaagca
ttaccagatt

gggggcaatc

Phe Ser

Cys Ile

Glu
45

Leu
His

Lys

Leu Gly

Leu

Gly

Lys

Asn

Lys

aatgcagata
atagcaataa
gtagagccgg
gcattcgcaa
gattgcaata
aatatacatc
ctggccacag
gccggtttca
caaaatgagc
gagattacta
ggtaaagagt
ggtttcctgg
actttggact
aaaaacaatg
acgtgcatgg
aaattaaaca
ttggcgatct

agtttctgga

Leu Val

15

Tyr His

Asn Val
Gly Lys

Cys Asn

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1718



65

Ile

Ala

Thr

Leu

Ser

145

Pro

Lys

Lys

Ser

Val

225

Arg

Leu

Val

Ile

Thr

305

Pro

Arg

Leu

Val

Tyr
385

Ala

Ser

Cys

Ser

130

Ser

His

Lys

Gly

Ala

210

Gly

Pro

Val

Val

Ile

290

Pro

Ile

Leu

Phe

Asp

370

Ala

Gly

Ser

Tyr

115

Ser

Trp

Ala

Gly

Lys

195

Asp

Ser

Lys

Glu

Pro

275

Ile

Lys

Thr

Ala

Gly

355

Gly

Ala

Trp

Trp

100

Pro

Val

Pro

Gly

Asn

180

Glu

Gln

Ser

Val

Pro

260

Arg

Ser

Gly

Ile

Thr

340

Ala

Trp

Asp

Ile

85

Ser

Gly

Ser

Asn

Ala

165

Ser

Val

Gln

Arg

Arg

245

Gly

Tyr

Asp

Ala

Gly

325

Gly

Ile

Tyr

Leu

70

Leu

Tyr

Asp

Ser

His

150

Lys

Tyr

Leu

Ser

Tyr

230

Asp

Asp

Ala

Thr

Ile

310

Lys

Leu

Ala

Gly

Lys
390

Gly

Ile

Phe

Phe

135

Asp

Ser

Pro

Val

Leu

215

Ser

Gln

Lys

Phe

Pro

295

Asn

Cys

Arg

Gly

Tyr

375

Ser

23591

Asn

Val

Ile

120

Glu

Ser

Phe

Lys

Leu

200

Tyr

Lys

Glu

Ile

Ala

280

Val

Thr

Pro

Asn

Phe

360

His

Thr

Pro

Glu

105

Asp

Arg

Asn

Tyr

Leu

185

Trp

Gln

Lys

Gly

Thr

265

Met

His

Ser

Lys

Ile

345

Ile

His

Gln

Glu

90

Thr

Tyr

Phe

Lys

Lys

170

Ser

Gly

Asn

Phe

Arg

250

Phe

Glu

Asp

Leu

Tyr

330

Pro

Glu

Gln

Asn

-201-

75

Cys

Pro

Glu

Glu

Gly

155

Asn

Lys

Ile

Ala

Lys

235

Met

Glu

Arg

Cys

Pro

315

Val

Ser

Gly

Asn

Ala
395

Glu

Ser

Glu

Ile

140

vVal

Leu

Ser

His

Asp

220

Pro

Asn

Ala

Asn

Asn

300

Phe

Lys

Ile

Gly

Glu

380

Ile

Ser

Ser

Leu

125

Phe

Thr

Ile

Tyr

His

205

Thr

Glu

Tyr

Thr

Ala

285

Thr

Gln

Ser

Gln

Trp

365

Gln

Asp

Leu

Asp

110

Arg

Pro

Ala

Trp

Ile

130

Pro

Tyr

Ile

Tyr

Gly

270

Gly

Thr

Asn

Thr

Ser

350

Thr

Gly

Glu

Ser

95

Asn

Glu

Lys

Ala

Leu

175

Asn

Ser

Val

Ala

Trp

255

Asn

Ser

Cys

Ile

Lys

335

Arg

Gly

Ser

Ile

80

Thr

Gly

Gln

Thr

Cys

160

Val

Asp

Thr

Phe

Ile

240

Thr

Leu

Gly

Gln

His

320

Leu

Gly

Met

Gly

Thr
400



Asn Lys Val

Val Gly Lys

Val
435

Lys Lys

Leu Val

450

Leu

Asn Val

465

Lys

Ala Lys Glu

Asn Thr Cys

Glu
515

Tyr Ser

Glu
530

Leu Ser

Ala
545

Ser Ser

Met Cys Ser

<210>
<211>
<212>
<213>

88
747
ADN
Trin

<220>

<223> Trin

<400> 88
gtcaacatgg

gaagaccaaa
ttccattgcc
tacaaatgcc
ggtcccaaag
acgtcttcaa
tccaaaaata
agggtaatat

aagatagtgg

Ser
405

Asn

Glu
420

Phe
Asp Asp
Leu

Leu

Asn Leu

Val

Asn

Gly

Glu

Tyr

23591

Ile Glu

His Leu

Phe Leu

440
Asn Glu
455

Glu Lys

470

Ile Gly

485

Met
500

Glu
Glu Ala
Thr Arg

Leu Val

Asn

Ser

Lys

Ile

Leu

Gly. Cys

Val Lys

Asn
520

Leu

Tyr Gln

535

Val Vval

550

Asn Gly

565

h tu

h tu

tggagcacga
gggcaattga
cagctatctg
atcattgcga
atggaccccc
agcaagtgga
tcaaagatac
ccggaaacct

aaaaggaagg

Ser

Leu Gln

nhan tao

cacacttgtc
gacttttcaa
tcactttatt
taaaggaaag
acccacgagg
ttgatgtgat
agtctcagaa
cctcggattce

tggctcctac

Lys

Glu

425

Asp

Arg

Val

Phe

Asn

505

Arg

Ile

Ser

Cys

Met
410

Asn
Lys Arg
Ile Trp

Thr Leu

Ser
475

Arg

Glu
490

Phe

Gly Thr

Glu Glu

Leu Ala

Leu Gly

555
Arg Ile
570

cua promoto 2X35S tdng hop

tactccaaaa
caaagggtaa
gtgaagatag
gccatcgttg
agcatcgtgg
aacatggtgg
gaccaaaggg
cattgcccag

aaatgccatc

-202-

Thr Gln Phe

Ile Glu Asn

430

Thr Tyr Asn

445
Asp His
460

Tyr

Gln Leu Lys

Tyr His Lys

Tyr Asp Tyr

510
Ile Asp
525

Gly

Ile
540

Tyr Ser

Ala TIle Ser

Cys Ile

atatcaaaga
tatccggaaa
tggaaaagga
aagatgcctc
aaaaagaaga
agcacgacac
caattgagac
ctatctgtca

attgcgataa

Thr
415

Ala
Leu Asn
Ala Glu
Ser

Asp

Asn
480

Asn

Cys
495

Asp

Pro Lys

Val Lys

Thr Val

Phe Trp

560

tacagtctca
cctcctcecgga
aggtggctcc
tgccgacagt
cgttccaacc
acttgtctac
ttttcaacaa
ctttattgtg

aggaaaggcc

60

120

180

240

300

360

420

480

540



atcgttgaag atgcctctgce

atcgtggaaa aagaagacgt

tccactgacg taagggatga

taaggaagtt catttcattt

<210>
<211>
<212>
<213>

<220>
<223>

<400>

89
43
ADN

23591

cgacagtggt cccaaagatg gacccccacc cacgaggagc
tccaaccacg tcttcaaagc aagtggattg atgtgatatc

cgcacaatcc cactatcctt cgcaagaccc ttcctctata

ggagagg

Trinh tu nhdn tao

PacI-MCS-2X358S.

89

c téng hop

aattgttaat taagtcgaca agcttgcatg cctgcaggtc aac

<210>
<211>
<212>
<213>

<220>
<223>

<400>

90
48
ADN

Trinh tw nhén tao

CPMV 5 (gbc)UTR-2X35S.r tdng hop

90

tcaaaaccta ttaagatttt aatacctctc caaatgaaat gaacttcc

<210>
<211>
<212>
<213>

<220>
<223>

<400>

91
49
ADN

Trinh tyg nhdn tao

2X358-CPMV 5 (gbc)UTR.c tdng hop

91

ttggagaggt attaaaatct taataggttt tgataaaagc gaacgtggg

<210>
<211>
<212>
<213>

<220>
<223>

<400>

92
44
ADN

Trinh tu nhdn tao

Apal-M prot.r tdng hop

92

tctccatggg cccgacaaat ttgggcagaa tatacagaag ctta

<210>
<211>
<212>
<213>

<220>
<223>

<400>

93
3580
ADN

Trinh tyu nhdn tao

San phdm thiét k& 747 tdng hop, tl PacI dén AscI

93

-203-

600

660

720

747

43

48

49

44



ttaattaagt
tctactccaa
aacaaagggt
ttgtgaagat
aggccatcgt
ggagcatcgt
ataacatggt
aagaccaaag
tccattgcce
acaaatgcca
gtcccaaaga
cgtcttcaaa
cccactatcc
attaaaatct
tctaaactct
atcttcaacg
aaatcaaaga
tattcttgtc
tacattactt
acgaggtatt
tctagtattt
aagcttctgt
ggcttattgt
actggaataa
aatgtgactg
aaaggaacaa
gtggctttgg
cacgaagtca
aggcaactac
atcgatgcgg

aacgctacca

cgacaagctt
aaatatcaaa
aatatccgga
agtggaaaag
tgaagatgcc
ggaaaaagaa
ggagcacgac
ggcaattgag
agctatctgt
tcattgcgat
tggaccccca
gcaagtggat
ttcgcaagac
taataggttt
ctctcatctc
ttgtcagatc
tctctttgtg
ggtgtggtct
gttacgattc
gttgcctgta
tctttgaaac
atattctgcc
tttctecttcet
catcttcaaa
gtgtgatacc
ggaccagagg
gcagaccaat
aacctgttac
ccaatcttct

aaaaggcacc

gtaagagcgg

23591

gcatgcctgce
gatacagtct .
aacctcctcg
gaaggtggct
tctgecgaca
gacgttccaa
acacttgtct
acttttcaac
cactttattg
aaaggaaagg
cccacgagga
tgatgtgata
ccttcctcta
tgataaaagc
tcttaaagca
gtgcttcggce
gacacgtagt
tgggaaaaga
tgctgacttt
cttctttctt
agagttttcc
caaatttgtc
tgtgttggtt
ctcacctcat
actaacaaca
gaaactatgc
gtgtgtgggg
atccgggtge
cagaggatat
aggaggaccc

atttttcgca

aggtcaacat
cagaagacca
gattccattg
cctacaaatg
gtggtcccaa
ccacgtcttc
actccaaaaa
aaagggtaat
tgaagatagt
ccatcgttga
gcatcgtgga
tctccactga
tataaggaag
gaacgtgggg
aacttctctc
accagtacaa
gcggcgccat

aagcttgctg

cggcgggtge

cttcttcttg
cgtggttttc
gggcccatgg
ccttctcaga
gtggtcaaaa
acaccaacaa
ccagactgtc
accacacctt
tttcctataa
gaaaatatca
tacagacttg

acaatggctt

-204-

ggtggagcac
aagggcaatt
cccagctatc
ccatcattgc
agatggaccc
aaagcaagtg
tatcaaagat
atccggaaac
ggaaaaggaa
agatgcctct
aaaagaagac
cgtaagggat
ttcatttcat
aaacccgaac
ttgtctttct
cgttttcttt
taaataacgt
gaggctgctg
aatatctcta
ctgattggtt
gaacttggag
cgaaaaacgt
tcttcgcectga
éagccactca
aatcttattt
tcaactgcac
cggcgaaggc
tgcacgacag
ggctatcaac
gaacctcagg

gggctgtccce

gacacacttg
gagacttttc
tgtcacttta
gataaaggaa
ccacccacga
gattgatgtg
acagtctcag
ctcctcggat
ggtggctcct
gccgacagtg
gttccaacca
gacgcacaat
ttggagaggt
caaaccttct
tgcgtgagceg
cactgaagcg
gtacttgtcc
ttcagcccca
cttctgcttg
ctataagaaa
aaagattgtt
tgcgattttc
tcgaatctge
aggggaggtc
tgcaaatctc
agatctggat
ttcaatactc
aacaaaaatc
ccaaaacgtc
atcttgccct

aaaggacaac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860



aacaaaaatg
gaccaaatca
ggagactcaa
tctcagattg
attgttgttg
ggtgttttgt
tccttgectt
agcaagcctt

aaaacacctt

gaaaggggtt
gcaggctggce
aagagtacgc
gaagtaaaga
gagctggatg
gcagtcttgce
gagagaaaac
gaaaccaaac
gcaggagaat
gatgatggat
gcactggcaa
tgcagaattt
catttctatg
atttctttgt
aattttatta
cagatcgttc
cgatgattat
gcatgacgtt
acgcgataga
ctatgttact

<210>
<211>

94
569

caacgaaccc
ctgtttgggg
atcctcaaaa
gcagcttccc
attacatgat
tgcctcaaaa
taattggtga
actacacagg
tgaagctcgce
tcttcggagce
acggatacac
aagaagctat
atcttcaaag
agaaagtgga
tttccaacga
taaagaaaat
acaagtgcaa
tttctctcce
tggataacta
tcatgatggc
gcatttaaag
tttggtgagc
gagctcctgt
aaaaaaaaaa
aaacatttgg
catataattt
atttatgaga
aaacaaaata

agattctaga

23591

actaacagta
gttccattca
gttcacctca
agatcaaaca
gcaaaaacct
ggtgtggtgc
agcagattgc
agaacatgca
caatggaacc
tattgctggt
atctcacgga
aaacaagata
actaagtggt
tgatctcaga
aggaataata
gctgggtccc
ccagacctgc
cacttttgat
ccaaatactg
tggtctatct
gcctattttce
ggttttctgt
ttagcaggtc
aaaaaaagac
caataaagtt
ctgttgaatt
tgggttttta
tagcgcgcaa

gtctcaagct

gaagtaccat
gataacaaaa
tctgctaatg
gaagacggag
gggaaaacag
gcgagtggca
cttcatgaaa
aaagccatag
aaatatagac
ttcctagaag
gcacatggag
acaaaaaatc
gccatggatg
gctgacacta
aacagtgaag
tctgctgtag
ttagacagga
tcactgaaca
tcaatttatt
ttatggatgt
tttagtttga
gctcagagtg
gtcccttcag
cgggaattcg
tcttaagatt
acgttaagca
tgattagagt
actaggataa

tcggcgecgec

-205-

acatttgtac
cccaaatgaa
gagtaaccac
gactaccaca
gaacaattgt
ggagcaaagt
aatacggtgg
gaaattgccc
ctcctgcaaa
gaggatggga
tggcagtggce
tcaattcttt
aactccacaa
taagctcgca
atgagcatct
agataggaaa
tagctgctgg
ttactgctge
caacagtggc
gctccaatgg
atttactgtt
tgtttatttt
caaggacaca
atatcaagct
gaatcctgtt
tgtaataatt
cccgcaatta

attatcgcgce

agaaggggaa

gaacctctat
acactatgtt
aagcggcagyg
ctaccaaaga
aataaaaggg
attaaacaaa
aatatgggtg
actattaaag
aggaatgatt
ggcggacctt
gagtgagcta
cgaaatactc
aatagaactt
attggcactt
tggatgcttc
cacctttaat
atctttaaat
gagttcccta
atcgttacaa
attcggtgtg
atgtaattta
aaaagatttt
tatcgacctg
gccggtcecttg
aacatgtaat
tacatttaat

gcggtgtcat

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3580



23591

<212> PRT
<213> Trinh ty nhan tao

<220>
<223> Virut cum B B/Florida/4/2006 tbng hop

<400> 94

Asp Arg Ile Cys Thr Gly Ile Thr Ser Ser Asn Ser Pro His Val Val
1 5 10 15

Lys Thr Ala Thr Gln Gly Glu Val Asn Val Thr Gly Val Ile Pro Leu
20 25 30

Thr Thr Thr Pro Thr Lys Ser Tyr Phe Ala Asn Leu Lys Gly Thr Arg
35 40 45

Thr Arg Gly Lys Leu Cys Pro Asp Cys Leu Asn Cys Thr Asp Leu Asp
50 55 60

Val Ala Leu Gly Arg Pro Met Cys Val Gly Thr Thr Pro Ser Ala Lys
65 70 75 80

Ala Ser Ile Leu His Glu Val Lys Pro Val Thr Ser Gly Cys Phe Pro
85 90 95

Ile Met His Asp Arg Thr Lys Ile Arg Gln Leu Pro Asn Leu Leu Arg
100 105 110

Gly Tyr Glu Asn Ile Arg Leu Ser Thr Gln Asn Val Ile Asp Ala Glu
115 120 125

Lys Ala Pro Gly Gly Pro Tyr Arg Leu Gly Thr Ser Gly Ser Cys Pro
130 135 140

Asn Ala Thr Ser Lys Ser Gly Phe Phe Ala Thr Met Ala Trp Ala Val
145 150 155 160

Pro Lys Asp Asn Asn Lys Asn Ala Thr Asn Pro Leu Thr Val Glu Val
165 170 175

Pro Tyr Ile Cys Thr Glu Gly Glu Asp Gln Ile Thr Val Trp Gly Phe
180 185 190

His Ser Asp Asp Lys Thr Gln Met Lys Asn Leu Tyr Gly Asp Ser Asn
195 200 205

Pro Gln Lys Phe Thr Ser Ser Ala Asn Gly Val Thr Thr His Tyr Val
210 215 220

Ser Gln Ile Gly Ser Phe Pro Asp Gln Thr Glu Asp Gly Gly Leu Pro
225 230 235 240

Gln Ser Gly Arg Ile Val Val Asp Tyr Met Met Gln Lys Pro Gly Lys
245 250 255

Thr Gly Thr Ile Val Tyr Gln Arg Gly Val Leu Leu Pro Gln Lys Val
260 265 270

Trp Cys Ala Ser Gly Arg Ser Lys Val Ile Lys Gly Ser Leu Pro Leu
275 280 285
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Ile

Ser

305

Pro

Arg

Ala

Gly

Lys

385

Leu

Asp

Leu

Ser

Glu

465

Asn

Arg

Phe

Asp

Ala

545

Asp

Gly

290

Lys

Ile

Pro

Gly

Tyr

370

Ser

Ser

Glu

Arg

Asn

450

Arg

Gly

Ile

Asp

Asn

530

Val

Asn

<210>
<211>
<212>
<213>

<220>

Glu

Pro

Trp

Pro

Phe

355

Thr

Thr

Glu

Leu

Ala

435

Glu

Lys

Cys

Ala

Ser

515

His

Thr

Val

95
570
PRT

Ala

Tyr

Val

Ala

340

Leu

Ser

Gln

Leu

His

420

Asp

Gly

Leu

Phe

Ala

500

Leu

Thr

Leu

Ser

Trinh tu

Asp

Tyr

Lys

325

Lys

Glu

His

Glu

Glu

405

Asn

Thr

Ile

Lys

Glu

485

Gly

Asn

Ile

Met

Cys
565

Cys

Thr

310

Thr

Leu

Gly

Gly

Ala

390

Val

Glu

Ile

Ile

Lys

470

Thr

Thr

Ile

Leu

Leu

550

Ser

Leu

295

Gly

Pro

Leu

Gly

Ala

375

Ile

Lys

Ile

Ser

Asn

455

Met

Lys

Phe

Thr

Leu

535

Ala

Ile

nhé&n tao

23591

His

Glu

Leu

Lys

Trp

360

His

Asn

Asn

Leu

Ser

440

Ser

Leu

His

Asn

Ala

520

Tyr

Ile

Cys

Glu

His

Lys

Glu

345

Glu

Gly

Lys

Leu

Glu

425

Gln

Glu

Gly

Lys

Ala

505

Ala

Tyr

Phe

Leu

Lys

Ala

Leu

330

Arg

Gly

Val

Ile

Gln

410

Leu

Ile

Asp

Pro

Cys

490

Gly

Ser

Ser

Ile

-207-

Tyr

Lys

315

Ala

Gly

Met

Ala

Thr

395

Arg

Asp

Glu

Glu

Ser

475

Asn

Glu

Leu

Thr

Val
555

Gly

300

Ala

Asn

Phe

Ile

Val

380

Lys

Leu

Glu

Leu

His

460

Ala

Gln

Phe

Asn

Ala

540

Tyr

Gly

Ile

Gly

Phe

Ala

365

Ala

Asn

Ser

Lys

Ala

445

Leu

Val

Thr

Ser

Asp

525

Ala

Met

Leu

Gly

Thr

Gly

350

Gly

Ala

Leu

Gly

Val

430

Val

Leu

Glu

Cys

Leu

510

Asp

Ser

Val

Asn

Asn

Lys

335

Ala

Trp

Asp

Asn

Ala

415

Asp

Leu

Ala

Ile

Leu

495

Pro

Gly

Ser

Ser

Lys

Cys

320

Tyr

Ile

His

Leu

Ser

400

Met

Asp

Leu

Leu

Gly

480

Asp

Thr

Leu

Leu

Arg
560
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<223> Virut cim B B/Malaysia/2506/2004 tdng hop
<400> 95

Asp Arg Ile Cys Thr Gly Ile Thr Ser Ser Asn Ser Pro His Val Val
1 5 10 15

Lys Thr Ala Thr Gln Gly Glu Val Asn Val Thr Gly Val Ile Pro Leu
20 25 30

Thr Thr Thr Pro Thr Lys Ser His Phe Ala Asn Leu Lys Gly Thr Glu
35 40 45

Thr Arg Gly Lys Leu Cys Pro Lys Cys Leu Asn Cys Thr Asp Leu Asp
Val Ala Leu Gly Arg Pro Lys Cys Thr Gly Asn Ile Pro Ser Ala Arg
65 70 75 80

Val Ser Ile Leu His Glu Val Arg Pro Val Thr Ser Gly Cys Phe Pro
85 90 95

Ile Met His Asp Arg Thr Lys Ile Arg Gln Leu Pro Lys Leu Leu Arg
100 105 110

Gly Tyr Glu His Ile Arg Leu Ser Thr His Asn Val Ile Asn Ala Glu
115 120 125

Asn Ala Pro Gly Gly Pro Tyr Lys Ile Gly Thr Ser Gly Ser Cys Pro
130 135 140

Asn Val Thr Asn Gly Asn Gly Phe Phe Ala Thr Met Ala Trp Ala Val
145 150 155 160

Pro Lys Asn Asp Asn Asn Lys Thr Ala Thr Asn Ser Leu Thr Ile Glu
165 170 175

Val Pro Tyr Ile Cys Thr Glu Gly Glu Asp Gln Ile Thr Val Trp Gly
180 185 190

Phe His Ser Asp Asn Glu Thr Gln Met Ala Lys Leu Tyr Gly Asp Ser
195 200 205

Lys Pro Gln Lys Phe Thr Ser Ser Ala Asn Gly Val Thr Thr His Tyr
210 215 220

Val Ser Gln Ile Gly Gly Phe Pro Asn Gln Thr Glu Asp Gly Gly Leu
225 230 235 240

Pro Gln Ser Gly Arg Ile Val Val Asp Tyr Met Val Gln Lys Ser Gly
245 250 255

Lys Thr Gly Thr Ile Thr Tyr Gln Arg Gly Ile Leu Leu Pro Gln Lys
260 265 270

Val Trp Cys Ala Ser Gly Arg Ser Lys Val Ile Lys Gly Ser Leu Pro
275 280 285

Leu Ile Gly Glu Ala Asp Cys Leu His Glu Lys Tyr Gly Gly Leu Asn
290 295 300

-208-



Lys

305

Cys

Tyr

Tle

His

Leu

385

Ser

Met

Asp

Leu

Leu

465

Gly

Asp

Thr

Leu

Leu

545

Arg

Ser

Pro

Arg

Ala

Gly

370

Lys

Leu

Asp

Leu

Ser

450

Glu

Asn

Arg

Phe

Asp

530

Ala

Asp

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Lys

Ile

Pro

Gly

355

Tyr

Ser

Ser

Glu

Arg

435

Asn

Arg

Gly

Ile

Asp

515

Asn

Val

Asn

96
548
PRT

Pro

Trp

Pro

340

Phe

Thr

Thr

Glu

Leu

420

Ala

Glu

Lys

Cys

Ala

500

Ser

His

Thr

Val

Trinh tu

Tyr

vVal

325

Ala

Leu

Ser

Gln

Leu

405

His

Asp

Gly

Leu

Phe

485

Ala

Leu

Thr

Leu

Ser
565

Tyr

310

Lys

Lys

Glu

His

Glu

390

Glu

Asn

Thr

Ile

Lys

470

Glu

Gly

Asn

Ile

Met

550

Cys

Thr

Thr

Leu

Gly

Gly

375

Ala

Val

Glu

Ile

Ile

455

Lys

Thr

Thr

Ile

Leu

535

Ile

Ser

nhén tao

23591

Gly

Pro

Leu

Gly

360

Ala

Ile

Lys

Ile

Ser

440

Asn

Met

Lys

Phe

Thr

520

Leu

Ala

Ile

Glu

Leu

Lys

345

Trp

His

Asn

Asn

Leu

425

Ser

Ser

Leu

His

Asp

505

Ala

Tyr

Ile

Cys

His

Lys

330

Glu

Glu

Gly

Lys

Leu

410

Glu

Gln

Glu

Gly

Lys

490

Ala

Ala

Tyr

Phe

Leu
570

Ala

315

Leu

Arg

Gly

Val

Ile

395

Gln

Leu

Ile

Asp

Pro

475

Cys

Gly

Ser

Ser

Val
555

Virut cim A A/Brisbane/59/2007 (H1N1)

96

-209-

Lys

Ala

Gly

Met

Ala

380

Thr

Arg

Asp

Glu

Glu

460

Ser

Asn

Glu

Leu

Thr

540

Val

Ala

Asn

Phe

Ile

365

Val

Lys

Leu

Glu

Leu

445

His

Ala

Gln

Phe

Asn

525

Ala

Tyr

Ile

Gly

Phe

350

Ala

Ala

Asn

Ser

Lys

430

Ala

Leu

Val

Thr

Ser

510

Asp

Ala

Met

Gly

Thr

335

Gly

Gly

Ala

Leu

Gly

415

Val

Val

Leu

Glu

Cys

495

Leu

Asp

Ser

Val

Asn

320

Lys

Ala

Trp

Asp

Asn

400

Ala

Asp

Leu

Ala

Ile

480

Leu

Pro

Gly

Ser

Ser
560



Asp

Asp

Leu

Pro

Pro

65

Glu

Asp

Arg

Thr

Arg

145

Ser

Gly

Thr

Phe

Arg

225

Phe

Ser

Lys

Leu

Tyr

305

Pro

Thr

Thr

Glu

Leu

50

Glu

Lys

Tyr

Phe

Gly

130

Asn

Lys

Val

Glu

Thr

210

Ile

Glu

Arg

Cys

Pro

290

Val

Ser

Ile

Val

Asn

35

Gln

Cys

Pro

Glu

Glu

115

Val

Leu

Ser

His

Asn

195

Pro

Asn

Ala

Gly

Asp

275

Phe

Arg

Ile

Cys

Leu

20

Ser

Leu

Glu

Asn

Glu

100

Ile

Ser

Leu

Tyr

His

180

Ala

Glu

Tyr

Asn

Phe

260

Ala

Gln

Ser

Gln

Ile

Glu

His

Gly

Leu

Pro

85

Leu

Phe

Ala

Trp

Ala

165

Pro

Tyr

Ile

Tyr

Gly

245

Gly

Lys

Asn

Ala

Ser

Gly

Lys

Asn

Asn

Leu

70

Glu

Arg

Pro

Ser

Leu

150

Asn

Pro

Val

Ala

Trp

230

Asn

Ser

Cys

Val

Lys

310

Arg

Tyr

Asn

Gly

Cys

55

Ile

Asn

Glu

Lys

Cys

135

Thr

Asn

Asn

Ser

Lys

215

Thr

Leu

Gly

Gln

His

295

Leu

Gly

23591

His

Val

Lys

40

Ser

Ser

Gly

Gln

Glu

120

Ser

Gly

Lys

Ile

Val

200

Arg

Leu

Ile

Ile

Thr

280

Pro

Arg

Leu

Ala

Thr

25

Leu

Val

Lys

Thr

Leu

105

Ser

His

Lys

Glu

Gly

185

Val

Pro

Leu

Ala

Ile

265

Pro

Val

Met

Phe

Asn

10

Val

Cys

Ala

Glu

Cys

90

Ser

Ser

Asn

Asn

Lys

170

Asn

Ser

Lys

Glu

Pro

250

Asn

Gln

Thr

Val

Gly

-210-

Asn

Thr

Leu

Gly

Ser

75

Tyr

Ser

Trp

Gly

Gly

155

Glu

Gln

Ser

Val

Pro

235

Arg

Ser

Gly

Ile

Thr

315

Ala

Ser

His

Leu

Trp

60

Trp

Pro

Val

Pro

Glu

140

Leu

Val

Lys

His

Arg

220

Gly

Tyr

Asn

Ala

Gly

300

Gly

Ile

Thr

Ser

Lys

45

Ile

Ser

Gly

Ser

Asn

125

Ser

Tyr

Leu

Ala

Tyr

205

Asp

Asp

Ala

Ala

Ile

285

Glu

Leu

Ala

Asp

Val

30

Gly

Leu

Tyr

His

Ser

110

His

Ser

Pro

Val

Leu

190

Ser

Gln

Thr

Phe

Pro

270

Asn

Cys

Arg

Gly

Thr

15

Asn

Ile

Gly

Ile

Phe

95

Phe

Thr

Phe

Asn

Leu

175

Tyr

Arg

Glu

Ile

Ala

255

Met

Ser

Pro

Asn

Phe

Val

Leu

Ala

Asn

Val

80

Ala

Glu

Val

Tyr

Leu

160

Trp

His

Lys

Gly

Ile

240

Leu

Asp

Ser

Lys

Ile

320

Ile



23591

325 330 335

Glu Gly Gly Trp Thr Gly Met Val Asp Gly Trp Tyr Gly Tyr His His
340 345 350

Gln Asn Glu Gln Gly Ser Gly Tyr Ala Ala Asp Gln Lys Ser Thr Gln
355 360 365

Asn Ala Ile Asn Gly Ile Thr Asn Lys Val Asn Ser Val Ile Glu Lys
370 375 380

Met Asn Thr Gln Phe Thr Ala Val Gly Lys Glu Phe Asn Lys Leu Glu
385 390 395 400

Arg Arg Met Glu Asn Leu Asn Lys Lys Val Asp Asp Gly Phe Ile Asp
405 410 415

Ile Trp Thr Tyr Asn Ala Glu Leu Leu Val Leu Leu Glu Asn Glu Arg
420 425 430

Thr Leu Asp Phe His Asp Ser Asn Val Lys Asn Leu Tyr Glu Lys Val
435 440 445

Lys Ser Gln Leu Lys Asn Asn Ala Lys Glu Ile Gly Asn Gly Cys Phe
450 455 460

Glu Phe Tyr His Lys Cys Asn Asp Glu Cys Met Glu Ser Val Lys Asn
465 470 475 480

Gly Thr Tyr Asp Tyr Pro Lys Tyr Ser Glu Glu Ser Lys Leu Asn Arg
485 490 495

Glu Lys Ile Asp Gly Val Lys Leu Glu Ser Met Gly Val Tyr Gln Ile
500 505 510

Leu Ala Ile Tyr Ser Thr Val Ala Ser Ser Leu Val Leu Leu Val Ser
515 520 525

Leu Gly Ala Ile Ser Phe Trp Met Cys Ser Asn Gly Ser Leu Gln Cys
530 535 540

Arg Ile Cys Ile

545
<210> 97
<211> 548

<212> PRT
<213> Trinh tyu nhén tao

<220>
<223> Virut cum A A/Solomon Islands/3/2006(HIN1) tdng hop

<400> 97

Asp Thr Ile Cys Ile Gly Tyr His Ala Asn Asn Ser Thr Asp Thr Val
1 5 10 15

Asp Thr Val Leu Glu Lys Asn Val Thr Val Thr His Ser Val Asn Leu
20 25 30

Leu Glu Asp Ser His Asn Gly Lys Leu Cys Leu Leu Lys Gly Ile Ala

-211-



Pro

Pro

65

Glu

Asp

Arg

Thr

Lys

145

Ser

Gly

Lys

Phe

Arg

225

Phe

Ser

Glu

Leu

Tyr

305

Pro

Glu

Gln

Leu

50

Glu

Lys

Tyr

Phe

Gly

130

Asn

Lys

val

Glu

Thr

210

Ile

Glu

Arg

Cys

Pro

290

val

Ser

Gly

Asn

35

Gln

Cys

Pro

Glu

Glu

115

Val

Leu

Ser

His

Asn

195

Pro

Asn

Ala

Gly

Asp

275

Phe

Arg

Ile

Gly

Glu
355

Leu

Glu

Asn

Glu

100

Ile

Ser

Leu

Tyr

His

180

Ala

Glu

Tyr

Asn

Phe

260

Ala

Gln

Ser

Gln

Trp

340

Gln

Gly

Leu

Pro

85

Leu

Phe

Ala

Trp

Ala

165

Pro

Tyr

Ile

Tyr

Gly

245

Gly

Lys

Asn

Ala

Ser

325

Thr

Gly

Asn

Leu

70

Glu

Arg

Pro

Ser

Leu

150

Asn

Pro

Val

Ala

Trp

230

Asn

Ser

Cys

val

Lys

310

Arg

Gly

Ser

Cys

Ile

Asn

Glu

Lys

Cys

135

Thr

Asn

Asn

Ser

Lys

215

Thr

Leu

Gly

Gln

His

295

Leu

Gly

Met

Gly

23591

40

Ser

Ser

Gly

Gln

Glu

120

Ser

Gly

Lys

Ile

Val

200

Arg

Leu

Ile

Ile

Thr

280

Pro

Arg

Leu

Val

Tyr
360

Val

Arg

Thr

Leu

105

Ser

His

Lys

Glu

Gly

185

Val

Pro

Leu

Ala

Ile

265

Pro

vVal

Met

Phe

Asp

345

Ala

Ala

Glu

Cys

Ser

Ser

Asn

Asn

Lys

170

Asp

Ser

Lys

Glu

Pro

250

Asn

Gln

Thr

Val

Gly

330

Gly

Ala

-212-

Gly

Ser

75

Tyr

Ser

Trp

Gly

Gly

155

Glu

Gln

Ser

vVal

Pro

235

Arg

Ser

Gly

Ile

Thr

315

Ala

Trp

Asp

Trp

Trp

Pro

Val

Pro

Glu

140

Leu

Val

Arg

His

Arg

220

Gly

Tyr

Asn

Ala

Gly

300

Gly

Ile

Tyr

Gln

45

Ile

Ser

Gly

Ser

Asn

125

Ser

Tyr

Leu

Ala

Tyr

205

Asp

Asp

Ala

Ala

Ile

285

Glu

Leu

Ala

Gly

Lys
365

Leu

Tyr

His

Ser

110

His

Ser

Pro

Val

Leu

190

Ser

Gln

Thr

Phe

Pro

270

Asn

Cys

Arg

Gly

Tyr

350

Ser

Gly

Ile

Phe

95

Phe

Thr

Phe

Asn

Leu

175

Tyr

Arg

Glu

Ile

Ala

255

Met

Ser

Pro

Asn

Phe

335

His

Thr

Asn

Val

80

Ala

Glu

Thr

Tyr

Leu

160

Trp

His

Lys

Gly

Ile

240

Leu

Asp

Ser

Lys

Ile

320

Ile

His

Gln



Asn

Met

385

Arg

Ile

Thr

Lys

Glu

465

Gly

Glu

Leu

Leu

Arg
545

Ala

370

Asn

Arg

Trp

Leu

Ser

450

Phe

Thr

Lys

Ala

Gly

530

Ile

Ile

Thr

Met

Thr

Asp

435

Gln

Tyr

Tyr

Ile

Tle

515

Ala

Cys

Asn

Gln

Glu

Tyr

420

Phe

Leu

His

Asp

Asp

500

Tyr

Ile

Ile

Gly

Phe

Asn

405

Asn

His

Lys

Lys

Tyr

485

Gly

Ser

Ser

Ile

Thr

390

Leu

Ala

Asp

Asn

Cys

470

Pro

Val

Thr

Phe

Thr

375

Ala

Asn

Glu

Ser

Asn

455

Asn

Lys

Lys

Val

Trp
535

23591

Asn

Val

Lys

Leu

Asn

440

Ala

Asp

Tyr

Leu

Ala

520

Met

Lys

Gly

Lys

Leu

425

Val

Lys

Glu

Ser

Glu

505

Ser

Cys

Val

Lys

Val

410

Val

Lys

Glu

Cys

Glu

490

Ser

Ser

Ser

Asn

Glu

395

Asp

Leu

Asn

Tle

Met

475

Glu

Met

Leu

Asn

Ser

380

Phe

Asp

Leu

Leu

Gly

460

Glu

Ser

Gly

Val

Gly
540

Val

Asn

Gly

Glu

Tyr

445

Asn

Ser

Lys

Val

Leu

525

Ser

Ile

Lys

Phe

Asn

430

Glu

Gly

Val

Leu

Tyr

510

Leu

Leu

Glu

Leu

Ile

415

Glu

Lys

Cys

Lys

Asn

495

Gln

Val

Gln

<210>
<211>
<212>
<213>

<220>
<223>

<400>

98
548
PRT
Trinh ty nhdn tao

Virut cim A A/New Caledonia/20/1999 (HIN1)tdng hop

98

Asp Thr Ile Cys Ile Gly Tyr His Ala Asn Asn Ser Thr Asp Thr

1

Asp Thr

Val Leu Glu Lys Asn Val Thr Val Thr His Ser Val Asn
20 25 30

Leu Glu Asp Ser His Asn Gly Lys Leu Cys Leu Leu Lys Gly Ile

35 40 45

Pro Leu Gln Leu Gly Asn Cys Ser Val Ala Gly Trp Ile Leu Gly

50

Pro Glu

65

55 60

Cys Glu Leu Leu Ile Ser Lys Glu Ser Trp Ser Tyr Ile
70 75

-213-

Lys

Glu

400

Asp

Arg

Val

Phe

Asn

480

Arg

Ile

Ser

Cys

Val

Leu

Ala

Asn

Val
80



Glu

Asp

Arg

Thr

Arg

145

Ser

Gly

Thr

Phe

Arg

225

Phe

Ser

Glu

Leu

Tyr

305

Pro

Glu

Gln

Asn

Met
385

Thr

Tyr

Phe

Gly

130

Asn

Lys

Val

Glu

Thr

210

Ile

Glu

Arg

Cys

Pro

290

Val

Ser

Gly

Asn

Ala

370

Asn

Pro

Glu

Glu

115

Val

Leu

Ser

His

Asn

195

Pro

Asn

Ala

Gly

Asp

275

Phe

Arg

Ile

Gly

Glu

355

Ile

Thr

Asn

Glu

100

Tle

Ser

Leu

Tyr

His

180

Ala

Glu

Tyr

Asn

Phe

260

Ala

Gln

Ser

Gln

Trp

340

Gln

Asn

Gln

Pro

85

Leu

Phe

Ala

Trp

Val

165

Pro

Tyr

Ile

Tyr

Gly

245

Gly

Lys

Asn

Ala

Ser

325

Thr

Gly

Gly

Phe

Glu

Arg

Pro

Ser

Leu

150

Asn

Pro

Val

Ala

Trp

230

Asn

Ser

Cys

Val

Lys

310

Arg

Gly

Ser

Ile

Thr
390

Asn

Glu

Lys

Cys

135

Thr

Asn

Asn

Ser

Lys

215

Thr

Leu

Gly

Gln

His

295

Leu

Gly

Met

Gly

Thr

375

Ala

23591

Gly

Gln

Glu

120

Ser

Gly

Lys

Ile

Val

200

Arg

Leu

Ile

Ile

Thr

280

Pro

Arg

Leu

Val

Tyr

360

Asn

Val

Thr

Leu

105

Ser

His

Lys

Glu

Gly

185

Val

Pro

Leu

Ala

Ile

265

Pro

Val

Met

Phe

Asp

345

Ala

Lys

Gly

Cys

90

Ser

Ser

Asn

Asn

Lys

170

Asn

Ser

Lys

Glu

Pro

250

Thr

Gln

Thr

Val

Gly

330

Gly

Ala

Val

Lys

-214-

Tyr

Ser

Trp

Gly

Gly

155

Glu

Gln

Ser

Val

Pro

235

Trp

Ser

Gly

Ile

Thr

315

Ala

Trp

Asp

Asn

Glu
395

Pro

Val

Pro

Lys

140

Leu

Val

Arg

His

Arg

220

Gly

Tyr

Asn

Ala

Gly

300

Gly

Ile

Tyr

Gln

Ser

380

Phe

Gly

Ser

Asn

125

Ser

Tyr

Leu

Ala

Tyr

205

Asp

Asp

Ala

Ala

Ile

285

Glu

Leu

Ala

Gly

Lys

365

Val

Asn

Tyr

Ser

110

His

Ser

Pro

Val

Leu

190

Ser

Gln

Thr

Phe

Pro

270

Asn

Cys

Arg

Gly

Tyr

350

Ser

Ile

Lys

Phe

95

Phe

Thr

Phe

Asn

Leu

175

Tyr

Arg

Glu

Ile

Ala

255

Met

Ser

Pro

Asn

Phe

335

His

Thr

Glu

Leu

Ala

Glu

Val

Tyr

Leu

160

Trp

His

Arg

Gly

Ile

240

Leu

Asp

Ser

Lys

Ile

320

Ile

His

Gln

Lys

Glu
400
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Arg Arg Met Glu Asn Leu Asn Lys Lys Val Asp Asp

405 410

Ile Trp Thr Tyr Asn Ala Glu Leu Leu Val Leu Leu

420 425

Thr Leu Asp Phe His Asp Ser Asn Val Lys Asn Leu

435 440

Lys Ser Gln Leu Lys Asn Asn Ala Lys Glu Ile Gly

450
Glu Phe
465
Gly Thr

Glu Lys

Leu Ala

455 460

Tyr His Lys Cys Asn Asn Glu Cys Met Glu
470 475

Tyr Asp Tyr Pro Lys Tyr Ser Glu Glu Ser
485 490

Ile Asp Gly Val Lys Leu Glu Ser Met Gly
500 505

Ile Tyr Ser Thr Val Ala Ser Ser Leu Val
515 520

Leu Gly Ala Ile Ser Phe Trp Met Cys Ser Asn Gly

530

Arg Ile
545

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Asp Gln
1

Asp Thr

Leu Glu

Pro Leu
50

Pro Glu
65

Glu Lys

Asp Tyr

535 540
Cys Ile
99
547
PRT
Trinh tu nhén tao
Virut cum A A/Singapore/1/1957 (H2N2)tdng
99
Ile Cys Ile Gly Tyr His Ala Asn Asn Ser
Ile Leu Glu Arg Asn Val Thr Val Thr His

20 25

Lys Thr His Asn Gly Lys Leu Cys Lys Leu
35 40

Glu Leu Gly Asp Cys Ser Ile Ala Gly Trp
55 60

Cys Asp Arg Leu Leu Ser Val Pro Glu Trp
70 75

Glu Asn Pro Arg Asp Gly Leu Cys Tyr Pro
85 90

Glu Glu Leu Lys His Leu Leu Ser Ser Val
100 105

-215-

Gly

Glu

Tyr

445

Asn

Ser

Lys

Val

Leu

525

Ser

hop

Thr

Ala

Asn

45

Leu

Ser

Gly

Lys

Phe

Asn

430

Glu

Gly

Val

Leu

Tyr

510

Leu

Leu

Glu

Lys

Gly

Leu

Tyr

Ser

His
110

Leu

415

Glu

Lys

Cys

Lys

Asn

495

Gln

Val

Gln

Lys

15

Asp

Ile

Gly

Ile

Phe

95

Phe

Asp

Arg

Val

Phe

Asn

480

Arg

Ile

Ser

Cys

Val

Ile

Pro

Asn

Met

80

Asn

Glu



Lys

Gly

Asn

145

Gly

vVal

vVal

Thr

Met

225

Glu

Lys

Cys

Pro

Val

305

Gln

Gly

Asn

Ala

Asn

385

Arg

Trp

Leu

Val

Gly

130

Met

Ser

His

Gly

Pro

210

Glu

Ser

Arg

Glu

Phe

290

Lys

Ile

Gly

Asp

Phe

370

Thr

Leu

Thr

Asp

Lys

115

Ser

Val

Tyr

His

Thr

195

Asp

Phe

Thr

Gly

Thr

275

His

Ser

Glu

Trp

Gln

355

Asp

Gln

Glu

Tyr

Phe

Ile

Arg

Trp

Asn

Pro

180

Tyr

Ile

Ser

Gly

Ser

260

Lys

Asn

Glu

Ser

Gln

340

Gly

Gly

Phe

Asn

Asn

420

His

Leu

Ala

Leu

Asn

165

Asn

Val

Ala

Trp

Asn

245

Ser

Cys

Val

Lys

Arg

325

Gly

Ser

Ile

Glu

Leu

405

Ala

Asp

Pro

Cys

Thr

150

Thr

Asp

Ser

Thr

Thr

230

Leu

Gly

Gln

His

Leu

310

Gly

Met

Gly

Thr

Ala

390

Asn

Glu

Ser

Lys

Ala

135

Lys

Ser

Glu

Val

Arg

215

Leu

Ile

Ile

Thr

Pro

295

Val

Leu

Val

Tyr

Asn

375

Val

Lys

Leu

Asn

23591

Asp

120

Val

Lys

Gly

Thr

Gly

200

Pro

Leu

Ala

Met

Pro

280

Leu

Leu

Phe

Asp

Ala

360

Lys

Gly

Lys

Leu

Val

Arg

Ser

Glu

Glu

Glu

185

Thr

Lys

Asp

Pro

Lys

265

Leu

Thr

Ala

Gly

Gly

345

Ala

Val

Lys

Met

Val

425

Lys

Trp

Gly

Ser

Gln

170

Gln

Ser

Val

Met

Glu

250

Thr

Gly

Ile

Thr

Ala

330

Trp

Asp

Asn

Glu

Glu

410

Leu

Asn

-216-

Thr

Asn

Asn

155

Met

Arg

Thr

Asn

Trp

235

Tyr

Glu

Ala

Gly

Gly

315

Ile

Tyr

Lys

Ser

Phe

395

Asp

Met

Leu

Gln

Pro

140

Tyr

Leu

Thr

Leu

Gly

220

Asp

Gly

Gly

Ile

Glu

300

Leu

Ala

Gly

Glu

Val

380

Ser

Gly

Glu

Tyr

His

125

Ser

Pro

Ile

Leu

Asn

205

Leu

Thr

Phe

Thr

Asn

285

Cys

Arg

Gly

Tyr

Ser

365

Ile

Asn

Phe

Asn

Asp

Thr

Phe

Val

Ile

Tyr

190

Lys

Gly

Ile

Lys

Leu

270

Thr

Pro

Asn

Phe

His

350

Thr

Glu

Leu

Leu

Glu

430

Lys

Thr

Phe

Ala

Trp

175

Gln

Arg

Ser

Asn

Ile

255

Glu

Thr

Lys

Val

Ile

335

His

Gln

Lys

Glu

Asp

415

Arg

Val

Thr

Arg

Lys

160

Gly

Asn

Ser

Arg

Phe

240

Ser

Asn

Leu

Tyr

Pro

320

Glu

Ser

Lys

Met

Arg

400

Val

Thr

Arg



Met

Phe

465

Thr

Glu

Ala

Ala

Ile
545

Gln

450

Tyr

Tyr

Ile

Ile

Gly

530

Cys

<210>
<211>
<212>
<213>

<220>
<223>

<400>

435

Leu

His

Asp

Lys

Tyr

515

Ile

Ile

100
541
PRT

Arg

Lys

Tyr

Gly

500

Ala

Ser

Asp

Cys

Pro

485

Val

Thr

Phe

Asn

Asp

470

Lys

Lys

Val

Trp

Val

455

Asp

Tyr

Leu

Ala

Met
535

Trinh ty nhédn tao

[Virut ctm A A/Brisbane/10/2007 (H3N2)tdng hop

100

Thr Ala Thr

1

Val

Leu

Ile

Pro

65

Arg

Ala

Asn

Ala

Leu

Lys

Val

Leu

50

Gln

Ser

Ser

Glu

Cys

130

Thr

Thr

Gln

35

Asp

Cys

Lys

Leu

Ser

115

Ile

His

Leu

Ile

20

Ser

Gly

Asp

Ala

Arg

100

Phe

Arg

Leu

Cys

Thr

Ser

Glu

Gly

Tyr

85

Ser

Asn

Arg

Lys

Leu

Asn

Ser

Asn

Phe

70

Ser

Leu

Trp

Ser

Phe

Gly

Asp

Thr

Cys

Gln

Asn

Val

Thr

Asn

135

Lys

23591

440

Lys

Glu

Glu

Ser

Gly

520

Cys

His

Gln

Gly

40

Thr

Asn

Cys

Ala

Gly

120

Asn

Tyr

Glu

Cys

Glu

Ser

505

Ser

Ser

His

Ile

25

Glu

Leu

Lys

Tyr

Ser

105

Val

Ser

Pro

Leu

Met

Glu

490

Met

Leu

Asn

Ala

10

Glu

Ile

Ile

Lys

Pro

90

Ser

Thr

Phe

Ala

-217-

Gly

Asn

475

Ser

Gly

Ser

Gly

Val

Val

Cys

Asp

Trp

75

Tyr

Gly

Gln

Phe

Leu

Asn

460

Ser

Lys

Val

Leu

Ser
540

Pro

Thr

Asp

Ala

60

Asp

Asp

Thr

Asn

Ser

140

Asn

445

Gly

Val

Leu

Tyr

Ala

525

Leu

Asn

Asn

Ser

45

Leu

Leu

Val

Leu

Gly

125

Arg

Val

Cys

Lys

Asn

Gln

510

Ile

Gln

Gly

Ala

30

Pro

Leu

Phe

Pro

Glu

110

Thr

Leu

Thr

Phe

Asn

Arg

495

Ile

Met

Cys

Thr

15

Thr

His

Gly

Val

Asp

95

Phe

Ser

Asn

Met

Glu

Gly

480

Asn

Leu

Met

Arg

Ile

Glu

Gln

Asp

Glu

80

Tyr

Asn

Ser

Trp

Pro



145

Asn

Gly

Ile

Gly

Trp

225

Asn

Ser

Ile

Asn

Leu

305

Gly

Met

Gly

Asn

Gln

385

Glu

Glu

Ser

Asn

Asp
465

Asn

Thr

Thr

Ser

210

Thr

Leu

Ile

Thr

Arg

290

Lys

Ile

Val

Gln

Gly

370

Ile

Lys

Leu

Glu

Ala

450

Asn

Glu

Asp

Val

195

Arg

Ile

Ile

Met

Pro

275

Ile

Leu

Phe

Asp

Ala

355

Lys

Glu

Tyr

Leu

Met

435

Glu

Ala

Lys

Asn

180

Ser

Pro

Val

Ala

Arg

260

Asn

Thr

Ala

Gly

Gly

340

Ala

Leu

Lys

Val

Val

420

Asn

Asp

Cys

Phe

165

Asp

Thr

Arg

Lys

Pro

245

Ser

Gly

Tyr

Thr

Ala

325

Trp

Asp

Asn

Glu

Glu

405

Ala

Lys

Met

Ile

150

Asp

Gln

Lys

Val

Pro

230

Arg

Asp

Ser

Gly

Gly

310

Ile

Tyr

Leu

Arg

Phe

390

Asp

Leu

Leu

Gly

Gly
470

Lys

Ile

Arg

Arg

215

Gly

Gly

Ala

Ile

Ala

295

Met

Ala

Gly

Lys

Leu

375

Ser

Thr

Glu

Phe

Asn

455

Ser

23591

Leu

Phe

Ser

200

Asn

Asp

Tyr

Pro

Pro

280

Cys

Arg

Gly

Phe

Ser

360

Ile

Glu

Lys

Asn

Glu

440

Gly

Ile

Tyr

Leu

185

Gln

Ile

Ile

Phe

Ile

265

Asn

Pro

Asn

Phe

Arg

345

Thr

Gly

Val

Ile

Gln

425

Lys

Cys

Arg

Ile

170

Tyr

Gln

Pro

Leu

Lys

250

Gly

Asp

Arg

Val

Ile

330

His

Gln

Lys

Glu

Asp

410

His

Thr

Phe

Asn

-218-

155

Trp

Ala

Thr

Ser

Leu

235

Ile

Lys

Lys

Tyr

Pro

315

Glu

Gln

Ala

Thr

Gly

395

Leu

Thr

Lys

Lys

Gly
475

Gly

Gln

Val

Arg

220

Ile

Arg

Cys

Pro

Val

300

Glu

Asn

Asn

Ala

Asn

380

Arg

Trp

Ile

Lys

Ile

460

Thr

Val

Ala

Tle

205

Ile

Asn

Ser

Asn

Phe

285

Lys

Lys

Gly

Ser

Ile

365

Glu

Ile

Ser

Asp

Gln

445

Tyr

Tyr

His

Ser

190

Pro

Ser

Ser

Gly

Ser

270

Gln

Gln

Gln

Trp

Glu

350

Asp

Lys

Gln

Tyr

Leu

430

Leu

His

Asp

His

175

Gly

Asn

Ile

Thr

Lys

255

Glu

Asn

Asn

Thr

Glu

335

Gly

Gln

Phe

Asp

Asn

415

Thr

Arg

Lys

His

160

Pro

Arg

Ile

Tyr

Gly

240

Ser

Cys

Val

Thr

Arg

320

Gly

Ile

Ile

His

Leu

400

Ala

Asp

Glu

Cys

Asp
480
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Val Tyr Arg Asp Glu Ala Leu Asn Asn Arg Phe

485 490

Glu Leu Lys Ser Gly Tyr Lys Asp Trp Ile Leu

500 505

Ile Ser Cys Phe Leu Leu Cys Val Ala Leu Leu

Ala Cys
530

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Thr Ala
1

Val Lys

Leu Val

Ile Leu
50

Pro Gln
65

Arg Ser

Ala Ser

Asp Glu

Ala Cys

130
Leu Thr
145
Asn Asn

Gly Thr

Ile Thr

515 520

Gln Lys Gly Asn Ile Arg Cys Asn Ile
535

101
541
PRT
Trinh ty nhan tao
A/Wisconsin/67e5/2005 (H3) téng hop
101
Thr Leu Cys Leu Gly His His Ala Val
Thr Ile Thr Asn Asp Gln Ile Glu Val

20 25

Gln Ser Ser Ser Thr Gly Gly Ile Cys
35 40

Asp Gly Glu Asn Cys Thr Leu Ile Asp
55

Cys Asp Gly Phe Gln Asn Lys Lys Trp
70 75

Lys Ala Tyr Ser Asn Cys Tyr Pro Tyr
85 90

Leu Arg Ser Leu Val Ala Ser Ser Gly
100 105

Ser Phe Asn Trp Thr Gly Val Thr Gln
115 120

Lys Arg Arg Ser Asn Asn Ser Phe Phe
135

His Leu Lys Phe Lys Tyr Pro Ala Leu
150 155

Glu Lys Phe Asp Lys Leu Tyr Ile Trp
165 170

Asp Asn Asp Gln Ile Phe Leu His Ala
180 185

Val Ser Thr Lys Arg Ser Gln Gln Thr
195 200

-219-

Gln

Trp

Gly

Cys
540

Pro

Thr

Asp

Ala

60

Asp

Asp

Thr

Asn

Ser

140

Asn

Gly

Gln

Val

Ile

Ile

Phe

525

Ile

Asn

Asn

Ser

45

Leu

Leu

Val

Leu

Gly

125

Arg

Val

Val

Ala

Ile
205

Lys
Ser
510

Ile

Gly

Ala

30

Pro

Leu

Phe

Pro

Glu

110

Thr

Leu

Thr

His

Ser

190

Pro

Gly
495
Phe

Met

Thr

15

Thr

His

Gly

Val

Asp

Phe

Ser

Asn

Met

His

175

Gly

Asn

Val

Ala

Trp

Ile

Glu

Gln

Asp

Glu

80

Tyr

Asn

Ser

Trp

Pro

160

Pro

Arg

Ile



Gly

Trp

225

Asn

Ser

Ile

Asn

Leu

305

Gly

Met

Gly

Asn

Gln

385

Glu

Glu

Ser

Asn

Asp

465

Val

Glu

Ile

Ser

210

Thr

Leu

Ile

Thr

Arg

290

Lys

Ile

Val

Gln

Gly

370

Ile

Lys

Leu

Glu

Ala

450

Asn

Tyr

Leu

Ser

Arg

Ile

Ile

Met

Pro

275

Ile

Leu

Phe

Asp

Ala

355

Lys

Glu

Tyr

Leu

Met

435

Glu

Ala

Arg

Lys

Cys
515

Pro

Val

Ala

Arg

260

Asn

Thr

Ala

Gly

Gly

340

Ala

Leu

Lys

Val

Val

420

Asn

Asp

Cys

Asp

Ser

500

Phe

Arg

Lys

Pro

245

Ser

Gly

Tyr

Thr

Ala

325

Trp

Asp

Asn

Glu

Glu

405

Ala

Lys

Met

Ile

Glu

485

Gly

Leu

Ile

Pro

230

Arg

Asp

Ser

Gly

Gly

310

Ile

Tyr

Leu

Arg

Phe

390

Asp

Leu

Leu

Gly

Gly

470

Ala

Tyr

Leu

Arg

215

Gly

Gly

Ala

Ile

Ala

295

Met

Ala

Gly

Lys

Leu

375

Ser

Thr

Glu

Phe

Asn

455

Ser

Leu

Lys

Cys

23591

Asn

Asp

Tyr

Pro

Pro

280

Cys

Arg

Gly

Phe

Ser

360

Ile

Glu

Lys

Asn

Glu

440

Gly

Ile

Asn

Asp

Val
520

Ile

Ile

Phe

Ile

265

Asn

Pro

Asn

Phe

Arg

345

Thr

Gly

Val

Ile

Gln

425

Arg

Cys

Arg

Asn

Trp

505

Ala

Pro

Leu

Lys

250

Gly

Asp

Arg

Val

Ile

330

His

Gln

Lys

Glu

Asp

410

His

Thr

Phe

Asn

Arg

490

Ile

Leu

-220-

Ser

Leu

235

Ile

Lys

Lys

Tyr

Pro

315

Glu

Gln

Ala

Thr

Gly

395

Leu

Thr

Lys

Lys

Gly

475

Phe

Leu

Leu

Arg

220

Ile

Arg

Cys

Pro

Val

300

Glu

Asn

Asn

Ala

Asn

380

Arg

Trp

Ile

Lys

Ile

460

Thr

Gln

Trp

Gly

Ile

Asn

Ser

Asn

Phe

285

Lys

Lys

Gly

Ser

Ile

365

Glu

Ile

Ser

Asp

Gln

445

Tyr

Tyr

Ile

Ile

Phe
525

Ser

Ser

Gly

Ser

270

Gln

Gln

Gln

Trp

Glu

350

Asn

Lys

Gln

Tyr

Leu

430

Leu

His

Asp

Lys

Ser

510

Ile

Ile

Thr

Lys

255

Glu

Asn

Asn

Thr

Glu

335

Gly

Gln

Phe

Asp

Asn

415

Thr

Arg

Lys

His

Gly

495

Phe

Met

Tyr

Gly

240

Ser

Cys

Val

Thr

Arg

320

Gly

Ile

Ile

His

Leu

400

Ala

Asp

Glu

Cys

Asp

480

Val

Ala

Trp
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Ala Cys Gln Lys Gly Asn Ile Arg Cys Asn Ile Cys

530

<210>
<211>
<212>
<213>

<220>
<223>

<400>

102
551
PRT

535

Trinh ty nhé&n tao

Virut cim A A/Anhui/1/2005 (H5N1)tdéng

102

Asp Gln Ile

1

Asp

Leu

Pro

Pro

65

Glu

Asp

Lys

Ser

Arg

145

Lys

Gly

Asn

Leu

Arg

225

Phe

Thr

Glu

Leu

50

Met

Lys

Tyr

Ile

Gly

130

Asn

Arg

Ile

Pro

Val

210

Met

Glu

Ile

Lys

35

Ile

Cys

Ala

Glu

Gln

115

Val

Val

Ser

His

Thr

195

Pro

Asp

Ser

Cys

Met

20

Thr

Leu

Asp

Asn

Glu

100

Ile

Ser

Val

Tyr

His

180

Thr

Lys

Phe

Asn

Ile

Glu

His

Arg

Glu

Pro

85

Leu

Tle

Ser

Trp

Asn

165

Ser

Tyr

Ile

Phe

Gly
245

Gly

Lys

Asn

Asp

Phe

70

Ala

Lys

Pro

Ala

Leu

150

Asn

Asn

Ile

Ala

Trp

230

Asn

Tyr

Asn

Gly

Cys

55

Ile

Asn

His

Lys

Cys

135

Ile

Thr

Asp

Ser

Thr

215

Thr

Phe

His

Val

Lys

40

Ser

Asn

Asp

Leu

Ser

120

Pro

Lys

Asn

Ala

Val

200

Arg

Ile

Ile

Ala

Thr

25

Leu

Val

Val

Leu

Leu

105

Ser

Tyr

Lys

Gln

Ala

185

Gly

Ser

Leu

Ala

Asn

10

Val

Cys

Ala

Pro

Cys

90

Ser

Trp

Gln

Asn

Glu

170

Glu

Thr

Lys

Lys

Pro
250

-221-
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Arg Asp Asn Ala
455

Lys Cys Asp Asn
470

Tyr Pro Gln Tyr
485

Gly Val Lys Leu
Ser Thr Val Ala
520

Ser Leu Trp Met
535

nhan tao

thiét ké& 745

Ile Gly Tyr His
Glu Lys Asn Val
His Asn Gly Lys

40

Arg Asp Cys Ser

Glu Phe Ile Asn
70

Lys

Gly

Lys

Leu

425

Val

Lys

Glu

Ser

Glu

505

Ser

Cys

Ala

Thr

25

Leu

Val

Val

Val
Arg
Met
410
Val
Lys
Glu
Cys
Glu
490
Ser

Ser

Ser

Asn
10

Val
Cys

Ala

Pro

-228-

Asn

Glu

395

Glu

Leu

Asn

Leu

Met

475

Glu

Ile

Leu

Asn

Asn

Thr

Asp

Gly

Glu
75

Ser

380

Phe

Asp

Met

Leu

Gly

460

Glu

Ala

Gly

Ala

Gly
540

Ser

His

Leu

Trp

60

Trp

Ile

Asn

Gly

Glu

Tyr

445

Asn

Ser

Arg

Thr

Leu

525

Ser

Thr

Ala

Asp

45

Leu

Ser

Ile

Asn

Phe

Asn

430

Asp

Gly

Tle

Leu

Tyr

510

Ala

Leu

Glu

Gln

30

Gly

Leu

Tyr

Asp

Leu

Leu

415

Glu

Lys

Cys

Arg

Lys

495

Gln

Ile

Gln

Gln

15

Asp

Val

Gly

Ile

Lys

Glu

400

Asp

Arg

Val

Phe

Asn

480

Arg

Ile

Met

Cys

Val

Ile

Lys

Asn

vVal
80



Glu

Arg

Ile

Gly

Lys

145

Asn

Thr

Lys

Thr

Ser

225

Ile

Val

Gly

Thr

His

305

Ser

Glu

Ile

His

Gln

385

Lys

Lys

Thr

Arg

Pro

130

Ser

Lys

Glu

Thr

Ser

210

Phe

Val

Tyr

Arg

Lys

290

Asn

Asn

Ser

Glu

Ser

370

Lys

Met

Ala

Lys

Leu

115

Tyr

Gly

Asn

Gly

Gln

195

Ser

Pro

Val

Gln

Ser

275

Cys

Ile

Arg

Arg

Gly

355

Asn

Ala

Asn

Asn

Ile

100

Ser

Arg

Phe

Ala

Glu

180

Met

Ala

Asp

Asp

Arg

260

Lys

Gln

His

Leu

Arg

340

Gly

Glu

Ile

Thr

Pro

85

Arg

Thr

Leu

Phe

Thr

165

Asp

Lys

Asn

Gln

Tyr

245

Gly

Ile

Thr

Pro

Val

325

Lys

Trp

Gln

Asp

Gln

Thr

Gln

Gln

Gly

Ala

150

Asn

Gln

Asn

Gly

Thr

230

Met

Val

Met

Pro

Leu

310

Leu

Lys

Gln

Gly

Gly

390

Phe

Asn

Leu

Asn

Thr

135

Thr

Pro

Ile

Leu

vVal

215

Glu

Met

Leu

Lys

Met

295

Thr

Ala

Arg

Gly

Ser

375

Val

Glu

23591

Asp

Pro

Val

120

Ser

Met

Leu

Thr

Tyr

200

Thr

Asp

Gln

Leu

Ser

280

Gly

Ile

Thr

Gly

Met

360

Gly

Thr

Leu

Asn

105

Ile

Gly

Ala

Thr

Val

185

Gly

Thr

Gly

Lys

Pro

265

Glu

Ala

Gly

Gly

Leu

345

val

Tyr

Asn

Cys

90

Leu

Asp

Ser

Trp

Val

170

Trp

Asp

His

Gly

Pro

250

Gln

Leu

Ile

Glu

Leu

330

Phe

Asp

Ala

Lys

Ala Val Gly

-229-

Tyr

Leu

Ala

Cys

Ala

155

Glu

Gly

Ser

Tyr

Leu

235

Gly

Lys

Glu

Asn

Cys

315

Arg

Gly

Gly

Ala

Val

395

Arg

Pro

Arg

Glu

Pro

140

Val

Val

Phe

Asn

Val

220

Pro

Lys

Val

Tyr

Ser

300

Pro

Asn

Ala

Trp

Asp

380

Asn

Glu

Ile

Gly

Lys

125

Asn

Pro

Pro

His

Pro

205

Ser

Gln

Thr

Trp

Gly

285

Ser

Lys

Ser

Tle

Tyr

365

Lys

Ser

Phe

Met

Tyr

110

Ala

Ala

Lys

Tyr

Ser

190

Gln

Gln

Ser

Gly

Cys

270

Asn

Met

Tyr

Pro

Ala

350

Gly

Glu

Ile

Asn

His

95

Glu

Pro

Thr

Asp

Ile

175

Asp

Lys

Ile

Gly

Thr

255

Ala

Cys

Pro

Val

Gln

335

Gly

Tyr

Ser

Ile

Asn

Asp

Asn

Gly

Ser

Asn

160

Cys

Asn

Phe

Gly

Arg

240

Ile

Ser

Asn

Phe

Lys

320

Arg

Phe

His

Thr

Asp

400

Leu



Glu Arg

Asp Val

Arg Thr

450

Val Arg
465

Phe Glu

Asn Gly

Arg Glu

Ile Leu
530

Met Met
545

Cys Arg
<210>
<211>
<212>
<213>

<220>
<223>

<400>

Asp Gln

Asp Thr

Leu Glu

Leu Asp

Gln Cys

65

Ser Lys

Ser Leu

Arg Ile
420

Trp Thr
435

Leu Asp
Leu Gln
Phe Tyr
Thr Tyr

500

Glu Ile
515

Ser TIle
Ala Gly

Ile Cys

107
545
PRT
Trinh tu

San phém
107

Ile Cys
Ile Met
20
Lys Thr
Gly Glu
Asp Gly

Ala Tyr

Arg Ser

23591

405

Glu Asn Leu Asn

Tyr Asn Ala Glu
440

Phe His Asp Ser
455

Leu Arg Asp Asn
470

His Lys Cys Asp
485

Asn Tyr Pro Gln
Ser Gly Val Lys
520

Tyr Ser Thr Val
535

Leu Ser Leu Trp
550

Ile
565

nhédn tao

thiét ké& 910

Ile Gly Tyr His
Glu Lys Asn Val
His Asn Gly Lys

40

Asn Cys Thr Leu
55

Phe Gln Asn Lys
70

Ser Asn Cys Tyr
85

Leu Val Ala Ser

Lys

425

Leu

Asn

Ala

Asn

Tyr

505

Leu

Ala

Met

Ala

Thr

25

Leu

Ile

Lys

Pro

Ser

410

Lys

Leu

val

Lys

Glu

490

Ser

Glu

Ser

Cys

Asn

10

Val

Cys

Asp

Trp

Tyr

90

Gly

-230-

Met

Val

Lys

Glu

475

Cys

Glu

Ser

Ser

Ser
555

Asn

Thr

Asp

Ala

Asp

75

Asp

Thr

Glu

Leu

Asn

460

Leu

Met

Glu

Ile

Leu

540

Asn

Ser

His

Ser

Leu

60

Leu

Val

Leu

Asp

Met

445

Leu

Gly

Glu

Ala

Gly

525

Ala

Gly

Thr

Ala

Pro

45

Leu

Phe

Pro

Glu

Gly

430

Glu

Tyr

Asn

Ser

Arg

510

Thr

Leu

Ser

Glu

Gln

30

His

Gly

Val

Asp

Phe

415

Phe

Asn

Asp

Gly

Ile

495

Leu

Tyr

Ala

Leu

Gln

15

Asp

Gln

Asp

Glu

Tyr

Asn

Leu

Glu

Lys

Cys

480

Arg

Lys

Gln

Ile

Gln
560

Val

Ile

Ile

Pro

Arg

80

Ala

Asn



Glu

Cys

Thr

145

Asn

Thr

Thr

Ser

Thr

225

Leu

Ile

Thr

Pro

Val

305

Lys

Trp

Gln

Asp

Gln

385

Glu

Tyr

Ser

Ile

130

His

Glu

Asp

Val

Arg

210

Ile

Ile

Met

Pro

Leu

290

Leu

Lys

Gln

Gly

Gly

370

Phe

Asn

Asn

Phe

115

Arg

Leu

Lys

Asn

Ser

195

Pro

Val

Ala

Arg

Met

275

Thr

Ala

Arg

Gly

Ser

355

Val

Glu

Leu

Ala

100

Asn

Arg

Lys

Phe

Asp

180

Thr

Arg

Lys

Pro

Ser

260

Gly

Ile

Thr

Gly

Met

340

Gly

Thr

Ala

Asn

Glu
420

Trp

Ser

Phe

Asp

165

Gln

Lys

Val

Pro

Arg

245

Asp

Ala

Gly

Gly

Leu

325

Val

Tyr

Asn

Val

Lys

405

Leu

Thr

Asn

Lys

150

Lys

Ile

Arg

Arg

Gly

230

Gly

Ala

Ile

Glu

Leu

310

Phe

Asp

Ala

Lys

Gly

390

Lys

Leu

Gly

Asn

135

Tyr

Leu

Phe

Ser

Asn

215

Asp

Tyr

Pro

Asn

Cys

295

Arg

Gly

Gly

Ala

Val

375

Arg

Met

Val

23591

Val

120

Ser

Pro

Tyr

Leu

Gln

200

Ile

Ile

Phe

Ile

Ser

280

Pro

Asn

Ala

Trp

Asp

360

Asn

Glu

Glu

Leu

105

Thr

Phe

Ala

Ile

Tyr

185

Gln

Pro

Leu

Lys

Gly

265

Ser

Lys

Ser

Ile

Tyr

345

Lys

Ser

Phe

Asp

Met
425

Gln

Phe

Leu

Trp

170

Ala

Thr

Ser

Leu

Ile

250

Lys

Met

Tyr

Pro

Ala

330

Gly

Glu

Ile

Asn

Gly

410

Glu

-231-

Asn

Ser

Asn

155

Gly

Gln

Val

Arg

Ile

235

Arg

Cys

Pro

Val

Gln

315

Gly

Tyr

Ser

Ile

Asn

395

Phe

Asn

Gly

Arg

140

Val

Val

Ala

Ile

Ile

220

Asn

Ser

Asn

Phe

Lys

300

Arg

Phe

His

Thr

Asp

380

Leu

Leu

Glu

Thr

125

Leu

Thr

His

Ser

Pro

205

Ser

Ser

Gly

Thr

His

285

Ser

Glu

Tle

His

Gln

365

Lys

Glu

Asp

Arg

110

Ser

Asn

Met

His

Gly

190

Asn

Ile

Thr

Lys

Lys

270

Asn

Asn

Ser

Glu

Ser

350

Lys

Met

Arg

Val

Thr
430

Ser

Trp

Pro

Pro

175

Arg

Tle

Tyr

Gly

Ser

255

Cys

Ile

Arg

Arg

Gly

335

Asn

Ala

Asn

Arg

Trp

415

Leu

Ala

Leu

Asn

160

Gly

Ile

Gly

Trp

Asn

240

Ser

Gln

His

Leu

Arg

320

Gly

Glu

Ile

Thr

Ile

400

Thr

Asp



Phe His
Leu Arg
450

His Lys
465

Asn Tyr

Ser Gly

Tyr Ser

Leu Ser

530

Ile
545

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Asp Gln

Asp Thr

Leu Glu

Thr Asp

50

Pro Ser
65

Gly Cys
Asn Leu

Ile Asp

Gly Ser
130

Asp
435

Asp

Cys

Pro

Val

Thr

515

Leu

108
556
PRT

Ser

Asn

Asp

Gln

Lys

500

Val

Trp

Trinh tu

San phém

108

Tle

Ile

Lys

35

Leu

Ala

Phe

Leu

Ala

115

Cys

Cys

Met

20

Thr

Asp

Lys

Pro

Arg

100

Glu

Pro

23591

Asn Val Lys Asn
440

Ala Lys Glu Leu
455

Asn Glu Cys Met
470

Tyr Ser Glu Glu
485

Leu Glu Ser Ile
Ala Ser Ser Leu
520

Met Cys Ser Asn
535

nhédn tao

thiét k& 920

Ile Gly Tyr His

Glu Lys Asn Val

His Asn Gly Lys

40

Val Ala Leu Gly
55

Ala Ser Ile Leu
70

Ile Met His Asp
85

Gly Tyr Glu Asn
Lys Ala Pro Gly
120

Asn Ala Thr Ser
135

Leu

Gly

Glu

Ala

Gly

505

Ala

Gly

Ala

Thr

25

Leu

Arg

His

Arg

Ile

105

Gly

Lys

Tyr

Asn

Ser

Arg

490

Thr

Leu

Ser

Asn

10

Val

Cys

Pro

Glu

Thr

90

Arg

Pro

Ser

-232-

Asp

Gly

Ile

475

Leu

Tyr

Ala

Leu

Asn

Thr

Pro

Met

val

75

Lys

Leu

Tyr

Gly

Lys

Cys

460

Arg

Lys

Gln

Ile

Gln
540

Ser

His

Asp

Cys

60

Lys

Ile

Ser

Arg

Phe
140

Val

445

Phe

Asn

Arg

Ile

Met

525

Cys

Thr

Ala

Cys

45

vVal

Pro

Arg

Thr

Leu

125

Phe

Arg

Glu

Gly

Glu

Leu

510

Met

Arg

Glu

Gln

30

Leu

Gly

Val

Gln

Gln

110

Gly

Ala

Leu

Phe

Thr

Glu

495

Ser

Ala

Ile

Gln

15

Asp

Asn

Thr

Thr

Leu

95

Asn

Thr

Thr

Gln

Tyr

Tyr

480

Ile

Ile

Gly

Cys

Val

Ile

Cys

Thr

Ser

80

Pro

Val

Ser

Met



Ala

145

Thr

vVal

Gly

Thr

Gly

225

Lys

Pro

Ser

Ile

Glu

305

Leu

Phe

Asp

Ala

Lys

385

Gly

Lys

Leu

Val

Trp

Val

Trp

Asp

His

210

Gly

Pro

Gln

Leu

Asn

290

Cys

Arg

Gly

Gly

Ala

370

vVal

Arg

Met

Val

Lys
450

Ala

Glu

Gly

Ser

195

Tyr

Leu

Gly

Lys

Pro

275

Ser

Pro

Asn

Ala

Trp

355

Asp

Asn

Glu

Glu

Leu

435

Asn

Val

Val

Phe

180

Asn

Val

Pro

Lys

Val

260

Leu

Ser

Lys

Ser

Ile

340

Tyr

Lys

Ser

Phe

Asp

420

Met

Leu

Pro

Pro

165

His

Pro

Ser

Gln

Thr

245

Trp

Ile

Met

Tyr

Pro

325

Ala

Gly

Glu

Ile

Asn

405

Gly

Glu

Tyr

Lys

150

Tyr

Ser

Gln

Gln

Ser

230

Gly

Cys

Gly

Pro

Val

310

Gln

Gly

Tyr

Ser

Ile

390

Asn

Phe

Asn

Asp

Asp

Tle

Asp

Lys

Ile

215

Gly

Thr

Ala

Glu

Phe

295

Lys

Arg

Phe

His

Thr

375

Asp

Leu

Leu

Glu

Lys
455

23591

Asn

Cys

Asn

Phe

200

Gly

Arg

Ile

Ser

Ala

280

His

Ser

Glu

Ile

His

360

Gln

Lys

Glu

Asp

Arg

440

Val

Asn

Thr

Lys

185

Thr

Ser

Ile

Val

Gly

265

Asp

Asn

Asn

Ser

Glu

345

Ser

Lys

Met

Arg

Val

425

Thr

Arg

Lys

Glu

170

Thr

Ser

Phe

Val

Tyr

250

Arg

Cys

Ile

Arg

Arg

330

Gly

Asn

Ala

Asn

Arg

410

Trp

Leu

Leu

-233-

Asn

155

Gly

Gln

Ser

Pro

Val

235

Gln

Ser

Gln

His

Leu

315

Arg

Gly

Glu

Ile

Thr

395

Ile

Thr

Asp

Gln

Ala

Glu

Met

Ala

Asp

220

Asp

Arg

Lys

Thr

Pro

300

Val

Lys

Trp

Gln

Asp

380

Gln

Glu

Tyr

Phe

Leu
460

Thr

Asp

Lys

Asn

205

Gln

Tyr

Gly

Val

Pro

285

Leu

Leu

Lys

Gln

Gly

365

Gly

Phe

Asn

Asn

His

445

Arg

Asn

Gln

Asn

130

Gly

Thr

Met

Val

Ile

270

Met

Thr

Ala

Arg

Gly

350

Ser

Val

Glu

Leu

Ala

430

Asp

Asp

Pro

Ile

175

Leu

Val

Glu

Met

Leu

255

Lys

Gly

Ile

Thr

Gly

335

Met

Gly

Thr

Ala

Asn

415

Glu

Ser

Asn

Leu

160

Thr

Tyr

Thr

Asp

Gln

240

Leu

Gly

Ala

Gly

Gly

320

Leu

Val

Tyr

Asn

Val

400

Lys

Leu

Asn

Ala



Lys Glu Leu Gly

465

Glu Cys

Ser Glu

Glu Ser
Ser Ser
530

Cys Ser
545

<210>
<211>
<212>
<213>

<220>
<223>

<400>

Asp Thr
1

Asp Thr

Leu Glu

Pro Leu
50

Pro Met
65

Glu Lys

Asp Tyr

Lys Ile

Ser Gly
130

Arg Asn
145

Lys Lys

Met Glu

Glu Ala
500

Ile Gly
515

Leu Ala

Asn Gly

109
548
PRT
Trinh tu
San phim

109

Ile Cys

Val Leu
20

Asp Ser
35

Ile Leu
Cys Asp
Ala Asn
Glu Glu

100
Gln Ile
115
Val Ser

Val Val

Ser Tyr

23591

Asn Gly Cys Phe
470

Ser Ile Arg Asn
485

Arg Leu Lys Arg
Thr Tyr Gln Ile
520

Leu Ala Ile Met
535

Ser Leu Gln Cys
550

nhén tao

thiét k& 930

Ile Gly Tyr His
Glu Lys Asn Val
His Asn Gly Lys
40
Arg Asp Cys Ser
Glu Phe Ile Asn
70

Pro Thr Asn Asp
85

Leu Lys His Leu
Ile Pro Lys Ser
120

Ser Ala Cys Pro
135

Trp Leu Ile Lys
150

Asn Asn Thr Asn
165

Glu

Gly

Glu

505

Leu

Met

Arg

Ala

Thr

25

Leu

Val

Val

Leu

Leu

105

Ser

Tyr

Lys

Gln

Phe

Thr

490

Glu

Ser

Ala

Ile

Asn

10

Val

Cys

Ala

Pro

Cys

90

Ser

Trp

Leu

Asn

Glu
170

-234-

Tyr

475

Tyr

Ile

Ile

Gly

Cys
555

Asn

Thr

Asp

Gly

Glu

75

Tyr

Arg

Ser

Gly

Ser

155

Asp

His

Asn

Ser

Tyr

Leu

540

Ile

Ser

His

Leu

Trp

60

Trp

Pro

Ile

Asp

Ser

140

Thr

Leu

Lys

Tyr

Gly

Ser

525

Ser

Thr

Ser

Asp

45

Leu

Ser

Gly

Asn

His

125

Pro

Tyr

Leu

Cys
Pro
Val
510

Thr

Leu

Asp

Val

30

Gly

Leu

Tyr

Ser

His

110

Glu

Ser

Pro

Val

Asp
Gln
495
Lys

Val

Trp

Thr

15

Asn

Val

Gly

Ile

Phe

95

Phe

Ala

Phe

Thr

Leu
175

Asn

480

Tyr

Leu

Ala

Met

Val

Leu

Lys

Asn

Val

80

Asn

Glu

Ser

Phe

Ile

160

Trp



Gly

Asn

Leu

Arg

225

Phe

Val

Asn

Leu

Tyr

305

Pro

Glu

Gln

Asn

Met

385

Arg

Ile

Thr

Lys

Glu

465

Gly

Glu

Ile

Pro

Val

210

Met

Glu

Lys

Cys

Pro

290

Val

Ser

Gly

Asn

Ala

370

Asn

Arg

Trp

Leu

Ser

450

Phe

Thr

Lys

His

Thr

195

Pro

Glu

Ser

Lys

Asp

275

Phe

Arg

Ile

Gly

Glu

355

Ile

Thr

Met

Thr

Asp

435

Gln

Tyr

Tyr

Ile

His

180

Thr

Lys

Phe

Asn

Gly

260

Ala

Gln

Ser

Gln

Trp

340

Gln

Asn

Gln

Glu

Tyr

420

Phe

Leu

His

Asp

Asp

Pro

Tyr

Ile

Phe

Gly

245

Asp

Lys

Asn

Ala

Ser

325

Thr

Gly

Gly

Phe

Asn

405

Asn

His

Lys

Lys

Tyr

485

Gly

Asn

Ile

Ala

Trp

230

Asn

Ser

Cys

Val

Lys

310

Arg

Gly

Ser

Ile

Thr

390

Leu
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