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Linh vwe ky thuat dwoe dé cap
Sang ché thudc linh vuc tha y va dé cap dén dong cADN lay nhiém cua virut
ARN phén cuc duong, virut ARN méi va cac dang cai bién ctia nd, va bao ché vacxin,

cu thé 13 vacxin cho lgn st dung dong cADN nay.

Tinh trang k¥ thuit ciia sing ché

Hoi ching rdi loan ho hép va sinh san & lon (Porcine reproductive va respiratory
syndrome-PRRS) dugc dic trung baoi lon bi sdy thai, chét non, va cac vin dé sinh san
khac & lon ndi va lon cdi con, cling nhu bénh v& ho hip & lon con. Tac nhén gdy bénh la
virut PRRS (PRRS virus-PRRSV), thanh vién ctia ho Arteriviridae va b Nidovirales.
Nidovirut 1a virut c6 vé c6 hé gen chira soi don ARN phéan cuc duong. ARN hé gen cia
virut ARN soi duong dap tng vai tro kép bao gdm trong ca bao vé va biéu hién thong
tin di truyén. Khong c6 ADN tham gia vao trong sao chép hoic dich ma trong Nidovirut.
Céc protein khong tham gia vao trong ciu tric dugc dich ma truc tiép tir ARN hé gen
ctia nidovirut 1 cac polyprotein 16n va sau d6 dugc cit bang cac proteaza virut thanh
céc protein c6 chuc nang. Bo ARN dudi hé gen (subgenomic RNA-sgRNA) 4n nim lién
k& vé6i dAu tan cung 3’ duoc tdng hop tir hé gen va dugc sir dung 1am ARN thong tin dé
dich ma céac protein chitc nang. Do d6, sy nhan 1én cia ARN hé gen nidovirut l1a qué
trinh két hop cta sao chép hé gen va téng hop sgARN.

Cubi nhitng nam 80, hai kiéu gen riéng biét clia virut nay xuét hién gan nhu dong
thoi, mot & Béc My va kiéu gen kia & chau Au. Virut PRRS gié ddy 1 bénh dia phuwong
& hau hét cac qubc gia san xuét thit lon, va dugc xem 12 mdt trong nhitng bénh thiét hai
vé mit kinh té gdy anh huéng dén nganh cong nghiép thit lon trén toan cdu. Hon nira,
kiéu gen ¢6 d6 doc cao da dugce phan 14p & Trung Quéc va cac nude lan cén, va kidu gen
ndy thudng duoc dé cap 1a kiéu gen Bic My.

Mic du nhitng hidu biét v& mit sinh hoc ctia PRRSV la rét hitu ich song viéc

kiém so4t virut ndy van con kho khin. Dung vacxin cho dong vt trong trudng hop nay
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da dugc chitng minh 12 hiéu qua khong cao. PRRS thuong xuit hién lai & nhitng dan vat
nudi da duge gdy mién dich, va hiu hét cic chién dich ding vacxin PRRSV trén trang
trai cubi cing van thét bai trong viéc kiém soat bénh nay.

Khong bi rang budc béi ly thuyét nay, 1y nhidém lgn biang PRRSV kidu dai hosc
dung vacxin cho lon & dang séng dugc 1am yéu mim bénh nay dang tiéc 1a chi gay ra
viéc san sinh nhidu khang thé khong trung hoa. Trong khoang thoi gian nay, vi du, chi
lugng gidi han interferon (IFN)-y (c4c t& bao tiét duge tao ra). Do d6, PRRSV vén di
dudng nhu kich thich dép tng mién dich khong cin bang duoc cho thdy 14 mién dich thé
dich (dva trén khing thé) luén nhiéu, va dap ung gibng IFN-y té bao T tro giup (T
helper-Th) bao v& tiém ning nhung han ché va thay d6i. Mot dic trung ctia 1ay nhiém
PRRSV ma c6 kha ning nhit gop phin vao viéc phat trién khong can bang mién dich
thich nghi 14 thiéu dap tng mién dich tu nhién thich hop. Thong thudng, céc té bao lay
nhiém virut tiét interferon typ I “type I interferon-IFN” (bao gdm IFN-a va IFN-B), bao
vé céc t& bao bén canh khong bi 14y nhiém. Ngoai ra, IFN typ I gidi phong ra tuong tac
v6i nhém nho cac té bao T nguyén thuy dé thic diy su chuyén héa chung thanh cac té
bao tiét IFN typ II ddc hiéu virut (IFN-y). Nguoc lai, dép tmg IFN-o cta lon déi véi su
tiép xic PRRSV 14 gin nhu khong c6. Sw kich thich san sinh IFN-a khong hiéu qua
bing mam bénh s& c6 anh hudng dang ké 1én ban chat ctia dap g mién dich thich tng
ctia vat cht, vi IFN-o diéu hoa nguoc sy biéu hién gen IFN-y. Do d6, xytokin trude d6
diéu khién con dudng chiém wu thé thac ddy sy phat trién mién dich thich nghi, cu thé
13, cac dap tmg IFN-y qua trung gian t& bao T va bao vé mién dich khang virut tdi da.

V& mit nay, da trd nén 13 rang rang sy lién hé c6 thé co giita dap tmg mién dich
tu nhién va mién dich thich ung khi xay ra lay nhiém virut thong qua loai té bao soi
nhanh ddc hiéu ma c6 kha ning san xuit khbi lwong 16n interferon typ I, va déng vai tro
quan trong trong viéc phén cuc chirc ning té bao T. Cu thé 13, loai té bao s¢i nhanh dang
chii y nhung it xut hién, té bao s¢i nhanh twong bao (plasmacytoid dendritic cell-PDC),
cling dugc biét 13 t& bao san sinh IFN-o/p tu nhién, déng vai trd quan trong trong mién
dich chéng virut béi kha ning clia né giy ra sy biét hoa té bao T nguyén thé thanh céc té
bao tiét IFN-y. Mac du hiém, PDC 14 céc té bao san xudt IFN-a hét stc tiém nang, vdi
mbi té bao co kha ning san sinh tir 3-10 pg IFN-a dé dap tng lai virut. Nguoge lai, céc

bach cdu don nhén to san sinh it hon tir 5- &én 10-1an IFN-a. trén mbi té bao. Phenotyp
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nay va mot sb dac diém sinh hoc ctia PDC lgn d3 duoc mo ta (Summerfield et al., 2003,
Immunology 110:440). C4c nghién ctru gin ddy d4 xac dinh ring PRRSV khong kich
thich PDC cua lgn dé tiét IFN-a (Calzada et al., 2010, Veterinary Immunology va
Immunopathology 135:20).

Thuc té nay, két hop voi quan sat ring bd sung ngoai sinh IFN-a & thoi didm
dung vacxin d4 dugc nhin théy la cai thién cuong d¢ dap Gng IFN-y dic hiéu PRRSV
(W.A. Meier et al., Vet. Immunol. Immunopath. 102, pp 299-314, 2004), lam ndi bat vai
trd chti chét nay cia IFN-o trong qua trinh 1y nhiém virut nay ¢ lon. Dya trén vai trd
quan trong r6 rét cia IFN-a dbi voi su phat trién cta mién dich bao v€, quan trong Ia
xé4c dinh kha ndng ctia cac kho virut PRRS khac nhau dé kich thich va/hodc tc ché sy
san sinh IFN-a. Do do, ¢6 nhu ciu cép thiét vé& cac vacxin virut séng dugc cai bién cai
thién va méi dé bao vé khang lai PRRS. Nhu dugc mé ta dudi day, ro rang rang virut c6
ngudn gbc tir dong don tinh cADN lay nhiém méi, pCMV-S-P129-PK, va cac virut
khac, c6 phenotyp khac véi virut P129 kiéu dai hodc hai vacxin PRRS séng cai bién c6
trén thi truong. Khong bi giéi han nhu Iy thuyét, sing ché dé xuét vacxin d& dang gay ra
dap tmg mién dich dya trén té bao khang lai virut ndy, va dua ra thé hé vacxin PRRS

méi va hiéu qua.

Ban chit k§ thuit ciia sang ché

Theo phuong 4n thtr nhét, sing ché dé xudt phan tir polynucleotit phén l4p chira
trinh tv ADN ma héa phan ttt ARN Iay nhiém ma héa virut PRRS thuong duoc cai bién
di truyén dé lam vacxin, né gy ra dap mg mién dich bao vé hiéu qua khang lai virut
PRRS & Ign. Trong céc khia canh nhét dinh, sang ché d& xuét trinh ty ADN nhu duogc
néu ra & ddy bao gdm trinh tu néu trong SEQ ID NO.:1, SEQ ID NO.:2, SEQ ID NO.:3,
SEQ ID NO.:4, hoic SEQ ID: NO:6, hoic trinh tur ¢6 it nhat 70% tuong déng, wu tién la
80% gidng, va wu tién hon 1a 85%, 90%, 95%, 96%, 97%, 98% hodc 99% tuong dong.

Trong cic phuong 4n nhit dinh, sang ché dé xuét plasmit chira phan tir
polynucleotit phan 14p nhu dwoc néu ra & day va gen khéi ddu c6 kha ning phién ma
phan tir polynucleotit niy trong té bao chi thich hop. Theo phuong an khac, PRRS Bic
M¥ hodic Trung Qubc mi hoéa trinh tu plasmit & ddy ma hoa tiép mot hodc nhidu epitop
khang nguyén khéc loai c6 thé phat hién. Sang ché dé xuét t& bao chu chuyén nhiém dé

dua vao plasmit dugc néu & day.
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Theo khia canh khac, sang ché d& xuét vacxin bao vé lon khoi bi lay nhiém virut
PRRS. Vacxin ndy c6 thé chira virut PRRS Béc Mgy hoic Trung Quéc duoc ma héa boi
phén tir ARN 14y nhiém, phan tir ARN 1ay nhiém, hoic plasmit, mdi loai nay dugc ma
hoa boi phin tir polynucleotit phan 14p nhu dugc néu ra & day. Theo khia canh kh4c nita,
vacxin chira vecto virut mang polynucleotit & ddy. Vacxin dugc néu ra & day co thé tiy
y chira chit mang ding cho virut st dung trong thi y. Theo mot khia canh quan trong,
vacxin nay cé hi€u qua uc ché interferon-a giam khi so v6i virut PRRS P129 kiéu dai
(xem ATCC 203488, 203489, bang sang ché My sb 6,500,662).

Theo mot phuong 4n, sang ché d& xuit kit chdn doan chira phén tir polynucleotit
ma phan biét (thtr nghiém dugc goi 1a DIVA) giita lon bi 1y nhiém tu nhién ching virut
PRRS va lon dugc ding vacxin song cai bién nhu dugc néu & day.

Theo cic phuong 4n khac, sang ché dé xudt phwong phap bao vé lon khoi bi
nhiém chiing virut PRRS bao gém diing cho con vét nay lwong vacxin cho hiéu qua bao
vé mién dich nhu dugc néu & day.

Phuong 4n nita va uu tién theo sang ché bao gém virut gdy héi chimg rdi loan
sinh san va ho hip & lon (PRRS) phén 14p, hoic trinh tu polynucleotit ma héa né, trong
do protein nay dugc ma héa béi ORFla dugce chon tir nhém gﬁ”)m cac trinh tu chira trinh
tur axit amin bét ky sau day, trong d6 cac gbc gach chan duoc cho 13 méi: AMANVYD
(SEQ ID NO: 9); IGHNAVM (SEQ ID NO: 12); TVPDGNC (SEQ ID NO: 15);
CWWYLFD (SEQ ID NO: 18); HGVHGKY (SEQ ID NO: 21); AAKVDQY (SEQ ID
NO: 24); PSATDTS (SEQ ID NO: 27); LNSLLSK (SEQ ID NO: 30); APMCQDE
(SEQ ID NO: 33); CAPTGMD (SEQ ID NO: 36); PKVAKVS (SEQ ID NO: 39);
AGEIVGV (SEQ ID NO: 42); ADFNPEK (SEQ ID NO: 45); va QTPILGR (SEQ ID
NO: 48). Theo phuong 4n uu tién nita cia sang ché, sang ché dé xuit PRRS Bic My
hodc Trung Quéc phan 1ap chua trinh tw néu trén bit ky trong protein dwoc ma hoa tir
ORF1la, bao gém su két hop bét ky (2,3,4... Ién dén 17) trinh ty dugc xac dinh nay.

Sang ché d& xuét tiép virut gdy hdi chimg rdi loan sinh san va ho hip & lon
(PRRS) phan lép, trong d6 protein cia n6é dugc ma hoa bdéi ORFla dugc chon tir nhém
g0m cac trinh tur axit amin nay chtra bit ky trong s&: ANV (xem trinh tw néu trong SEQ
ID NO: 9); HNA (xem trinh tg néu trong SEQ ID NO: 12); PDG (xem trinh tw néu trong
SEQ ID NO: 15); WYL (xem trinh tu néu trong SEQ ID NO: 18); VHG (xem trinh tu
néu trong SEQ ID NO: 21); KVD (xem trinh tu néu trong SEQ ID NO: 24); ATD (xem
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trinh ty néu trong SEQ ID NO: 27); SLL (xem trinh ty néu trong SEQ ID NO: 30);
MCQ (xem trinh tu néu trong SEQ ID NO: 33); PTG (xem trinh tu néu trong SEQ ID
NO: 36); VAK (xem trinh tu néu trong SEQ ID NO: 39); EIV (xem trinh tu néu trong
SEQ ID NO: 42); FNP (xem trinh tu néu trong SEQ ID NO: 45); va PIL (xem trinh tu
néu trong SEQ ID NO: 48), bao gdm cac su két hop bat ky (2, 3, 4... 1én dén 17) trinh tu
dugc x4c dinh nay.

Theo phuong 4n uu tién nita, sang ché dé xuat PRRS Béc M¥ hoic Trung Quéc
phan 14p, trong d6 khong ké dén tinh tuong ddng cta céac vi tri trong trinh tu axit amin
hoic nucleotit dic hidu khac bit ky & diém bét ky trong polynucleotit ma héa virut nay
hodc céc protein duge ma hoéa tir do, protein virut ORF1a chira:

(a) céc axit amin dic hiéu sau bat ky trong céc trinh tu duoc néu,

axit amin N trong trinh tu axit amin ANV (xem trinh tu néu trong SEQ ID NO:

9);

axit amin N trong trinh ty axit amin HNA (xem trinh ty néu trong SEQ ID NO:
12);

axit amin D trong trinh tu axit amin PDG (xem trinh tu néu trong SEQ ID NO:
15);

axit amin Y trong trinh ty axit amin WYL (xem trinh ty néu trong SEQ ID NO:
18);

axit amin H trong trinh ty axit amin VHG (xem trinh tu néu trong SEQ ID NO:
21);

axit amin V trong trinh ty axit amin KVD (xem trinh ty néu trong SEQ ID NO:
24);

axit amin T trong trinh tu axit amin ATD (xem trinh ty néu trong SEQ ID NO:
27);

axit amin L trong trinh ty axit amin SLL (xem trinh tu néu trong SEQ ID NO:
30).

axit amin C trong trinh tu axit amin MCQ (xem trinh tu néu trong SEQ ID NO:
33);

axit amin T trong trinh tu axit amin PTG (xem trinh tu néu trong SEQ ID NO:
36);
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‘axit amin A trong trinh tir axit amin VAK (xem trinh tu néu trong SEQ ID NO:
39);

axit amin I trong trinh tu axit amin EIV (xem trinh ty néu trong SEQ ID NO: 42);

axit amin N trong trinh tu axit amin FNP (xem trinh tu néu trong SEQ ID NO:
45); va

axit amin I trong trinh tu axit amin PIL (xem trinh ty néu trong SEQ ID NO: 48),
dé dua vao céc su két hop bat ky (2, 3, 4... 1én dén 17) céc trinh tu tu dugc néu nay,
hodc

(b) chira céc axit amin riéng 1& dugc gach chan cu thé nay trong cac trinh tu peptit
ORF1a ba gdc duoc chi dinh cua cac virut PRRS Béc Mg§ hodc Trung Qudc khéc bit ky
twong tng véi cac trinh tu 3 gbc nhu duoc chi dinh trén day, khong ké 14 céc trinh tu
axit amin 3 gdc dic hiéu khac nay c6 thé c6 mot hoidc hai su thay ddi trinh tu amino b
sung, nhung vin dugc nhan biét 13 twong @ng véi cac trinh tyr duge néu trén day. Cho
muc dich ctia phuong 4n ndy ciia sang ché, “twong ting” nghia 14 c4c trinh tu lién quan
c6 thé dugc dudi thing tdi wu sit dung thuit toan BLOSUM nhu dwoc mé ta trong
Henikoff et al. Proc Natl. Acad. Sci., USA, 89, pp. 10915-10919, 1992.

Theo phwong 4n wu tién nita clia sang ché, sang ché dé xuét virut giy hoi chimg
rdi loan sinh san va ho hdp & lon (PRRS) phan 1ap trong d6 protein ciia n6 dugc ma hoa
boi ORF1a c6 trinh tir axit amin chira moét hodc nhiéu bién thé (a), (b), (c) va (d), trong
d6 mbi bién thé nay duoc xac dinh nhu sau:

bién thé (a),

axit amin N trong trinh tu axit amin ANV (xem trinh tu néu trong SEQ ID NO:

9

axit amin N trong trinh ty axit amin HNA (xem trinh tw néu trong SEQ ID NO:
12);

axit amin D trong trinh tu axit amin PDG (xem trinh tu néu trong SEQ ID NO:
15),

axit amin Y trong trinh ty axit amin WYL (xem trinh ty néu trong SEQ ID NO:
18);

axit amin H trong trinh ty axit amin VHG (xem trinh ty néu trong SEQ ID NO:
21), hodc bd nhé bét ky bién thé (a);
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bién thé (b),

axit amin V trong trinh ty axit amin KVD (xem trinh tu néu trong SEQ ID NO:
24);

axit amin Ttrong trinh ty axit amin ATD (xem trinh tu néu trong SEQ ID NO:
27);

axit amin L trong trinh ty axit amin SLL (xem trinh tu néu trong SEQ ID NO:
30).

axit amin C trong trinh ty axit amin MCQ (xem trinh ty néu trong SEQ ID NO:
33), hodc bd nhé bat ky bién thé (b);

bién thé (c),

axit amin T trong trinh ty axit amin PTG (xem trinh ty néu trong SEQ ID NO:
36);

axit amin A trong trinh ty axit amin VAK (xem trinh ty néu trong SEQ ID NO:
39), hodc bd nhé bét ky bién thé (c); va

bién thé (d),

axit amin I trong trinh tu axit amin EIV (xem trinh tu néu trong SEQ ID NO: 42);

axit amin N trong trinh tu axit amin FNP (xem trinh tu néu trong SEQ ID NO:
45);

va axit amin I trong trinh tu axit amin PIL (xem trinh tu néu trong SEQ ID NO:
20), hodc bd nhé bét ky bién thé (d) cua né.

Virut PRRS nay c6 thé chira thém hai hodc nhiéu trong sé nam trinh tw axit amin
dugc x4c dinh trong bién thé (a), va/hodc hai hodc nhiéu trong s bon trinh tur axit amin
duogc xac dinh trong bién thé (b), va/hodc hai trinh ty axit amin dugc xac dinh trong bién
thé (c), va/hodc hai hoic nhiéu trong s ba trinh tir axit amin dugc xdc dinh trong bién
thé (d).

Sang ché ciing dé xuét plasmit c6 kha ning chuyén nhiém truc tiép t& bao chu
thich hop va biéu hién virut gdy hoi ching réi loan sinh san va hé hép & lon (PRRS) tir
té bao chu thich hop duogc chuyén nhi®m nhu vay, plasmit ndy chira: (a) trinh tu ADN
ma héa phan tir ARN 14y nhiém m3 hoa virut PRRS, va (b) gen khoi dau c6 kha ning
phién ma phén tt ARN ldy nhiém nay, trong d6 protein dugc ma héa boi ORFla cua

virut ndy c6 trinh tu axit amin chira:



29897

(1) axit amin N trong trinh tur axit amin ANV (xem trinh ty néu trong SEQ ID
NO: 9);
axit amin N trong trinh tu axit amin HNA (xem trinh tu néu trong SEQ ID NO:

12);

axit amin D trong trinh ty axit amin PDG (xem trinh tu néu trong SEQ ID NO:
15),

axit amin Y trong trinh tir axit amin WYL (xem trinh tu néu trong SEQ ID NO:
18);

axit amin H trong trinh ty axit amin VHG (xem trinh ty néu trong SEQ ID NO:
21), hodc bd nho bét ky cua no; va/hoic

(2) axit amin V trong trinh tu axit amin KVD (xem trinh tu néu trong SEQ ID
NO: 24);

axit amin T trong trinh tu axit amin ATD (xem trinh ty néu trong SEQ ID NO:
27);

axit amin L trong trinh tu axit amin SLL (xem trinh ty néu trong SEQ ID NO:
30).

axit amin C trong trinh ty axit amin MCQ (xem trinh ty néu trong SEQ ID NO:
33), hoac bo nhé bét ky cua n6; va/hoac

(3) axit amin T trong trinh ty axit amin PTG (xem trinh tu néu trong SEQ ID NO:
36);

axit amin A trong trinh tu axit amin VAK (xem trinh ty néu trong SEQ ID NO:
39), hodc bd nho bét ky cia né; va/hoic

(4) axit amin I trong trinh tu axit amin EI'V (xem trinh ty néu trong SEQ ID NO:
42);

axit amin N trong trinh ty axit amin FNP (xem trinh ty néu trong SEQ ID NO:
45);

va axit amin I trong trinh ty axit amin PIL (xem trinh tu néu trong SEQ ID NO:
48), hoic bd nho bat ky ciia né.

Can hiéu ring ORFla mi hoéa polyprotein c6 chiic ning proteaza, va ORF1b ma
héa polyprotein c6 chirc ning replicaza (ARN polymeraza) va helicaza. Thong tin bd
sung lién quan dén cac chirc ning cho cac protein duge ma hoa tir cac khung doc mé

ORF (open reading frame) khac nhau ctia PRRS ¢6 thé duoc tim thdy, vi dy, trong bing
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sang ché My s6 7,132,106. Ciing xem bang sang ché M¥ sb 7,544,362 vé chirc nang cua
ORF7, va cac khung doc mé& khac. Nhu s& dwoc hiéu trong nganh, cdc protein ma hoa
bdi ORF1 duge hy vong 1a ¢ cic chirc ning bd sung, da biét va chua biét, va cac su
thay ddi axit amin méi hitu ich trong thuc hién sang ché khong bi gi6i han thong qua
hidu qua ciia né d6i véi mot chire ning cu thé bt ky cta cac protein ma hoa béi ORF1
nay.

Theo céc khia canh dugc vu tién nita, plasmit nay chtra gen khai dau 1a gen khéi
dAu ciia t& bao nhan chudn c6 kha ning cho phép khdi dong ADN trong cac té bao nhan
chuén dich, hodc gen khai du cua té bao nhan so hoic thuc khudn thé c6 kha nang diéu
khién su dich mé in vitro plasmit nay. Twong tu sang ché d& xuét phuong phap tao ra
virut PRRS, phwong phap nay bao gdm chuyén nhiém vao té bao chi thich hop plasmit
thich hop va thu virut PRRS duoc tao ra bang té bao duoc chuyén nhidm nay.

Do d6, theo phwong 4n cu thé va wu tién, sang ché dé xuit phan tir polynucleotit
phén 18p chira trinh tw ADN ma héa phan tr ARN 14y nhiém m4 héa virut PRRS Bic
MY, trong d6 trinh tw ADN nay dugc chon tir nhém gdm:

(a) SEQ ID NO:6;

(b) trinh ty ¢6 it nhit 85% tuong ddng véi trinh tw ADN néu trong (a) trong d6
protein dugc ma hoa boi ORF1a ctia nd cé trinh tu axit amin chira:

tr nhom (b) (1)

axit amin N trong trinh ty axit amin ANV (xem trinh ty néu trong SEQ ID NO:

9);

axit amin N trong trinh ty axit amin HNA (xem trinh tu néu trong SEQ ID NO:
12);

axit amin D trong trinh ty axit amin PDG (xem trinh tu néu trong SEQ ID NO:
15),

axit amin Y trong trinh tu axit amin WYL (xem trinh tu néu trong SEQ ID NO:
18);

axit amin H trong trinh tu axit amin VHG (xem trinh ty néu trong SEQ ID NO:
21), hodc bo nhé bat ky ciia né; vahoic

tr nhém (b) (2)

axit amin V trong trinh ty axit amin KVD (xem trinh ty néu trong SEQ ID NO:
24);
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axit amin Ttrong trinh ty axit amin ATD (xem trinh tu néu trong SEQ ID NO:
27);
axit amin L trong trinh tu axit amin SLL (xem trinh ty néu trong SEQ ID NO:
30).
axit amin C trong trinh ty axit amin MCQ (xem trinh tu néu trong SEQ ID NO:
33), hosic bd nhé bat ky ciia né; va/hodc
tr nhom (b)(3)
axit amin T trong trinh ty axit amin PTG (xem trinh ty néu trong SEQ ID NO:
36);
axit amin A trong trinh ty axit amin VAK (xem trinh tw néu trong SEQ ID NO:
39), hodc bd nhé bat ky ctia n6; va/hodc
tir nhom (b)(4)
axit amin I trong trinh ty axit amin EIV (xem trinh ty néu trong SEQ ID NO: 42);
axit amin N trong trinh tu axit amin FNP (xem trinh tu néu trong SEQ ID NO:
45);
va axit amin I trong trinh tw axit amin PIL (xem trinh tu néu trong SEQ ID NO:
20), hodc bd nhé bét ky ctia n6; va
(c) trinh twr ADN lai v6i phin b sung cua trinh tw ADN néu trong (a) hodc (b)
duéi cac diéu kién nghiém ngit cao bao gdm lai v6i thiét loc lién két ADN trong 0,5 M
NaHPO4, 7% SDS, ImM EDTA & 65 d C, va rira trong 0,1 SSC/0/1%SDS ¢ 68 d6 C.
Sang ché ciing @& xuat té bao chii duge chuyén nhidm cac phén tir polynucleotit
va dé xuit cdc vacxin dé bao vé lon khang lai su liy nhiém virut PRRS, vacxin nay
chira: (a) virut PRRS Bic My duogc cai bién di truyén duoc ma héa bdi cac phéan tir
polynucleotit dugc dé cap trén ddy, hodc (b) phén tir 1ay nhiém nay, hodc (c) phén tir
polynucleotit ndy & dang plasmit, hodc (d) vecto virut chira phan tr polynucleotit nay,
trong d6 virut PRRS c6 kha ning gy ra dép tng mién dich bao vé hitu hiéu khang lai su
lay nhiém virut PRRS, véi luong hitu hi€u dé tao ra su bao vé mién dich khéng lai su l1ay
nhidm, va chit mang phi hop dé sit dung trong thu y.
Sang ché ciing dé xuét trinh tu polynucleotit ARN tuwong tmg véi (nghia 14 c6 cac
trinh ty ma héa bazo bd sung):

“(a) trinh tw ADN c6 trinh ty néu trong SEQ ID NO:6;
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(b) trinh tw ADN c6 it nhit 85% tuong ddng véi trinh tw ADN néu trong (a) trong
do6 protein dugc mi hoa bdi ORFla clia nd c6 trinh tu axit amin chira bat ky trong sd
sau, va sy két hop bét ky trong sd sau:

axit amin N trong trinh tu axit amin ANV (xem trinh tu néu trong SEQ ID NO:

9);

axit amin N trong trinh tu axit amin HNA (xem trinh ty néu trong SEQ ID NO:
12);

axit amin D trong trinh tu axit amin PDG (xem trinh tu néu trong SEQ ID NO:
15),

axit amin Y trong trinh tu axit amin WYL (xem trinh ty néu trong SEQ ID NO:
18);

axit amin H trong trinh tu axit amin VHG (xem trinh ty néu trong SEQ ID NO:
21),

axit amin V trong trinh ty axit amin KVD (xem trinh tu néu trong SEQ ID NO:
24);

axit amin T trong trinh ty axit amin ATD (xem trinh ty néu trong SEQ ID NO:
27);

axit amin L trong trinh tu axit amin SLL (xem trinh ty néu trong SEQ ID NO:
30).

axit amin C trong trinh ty axit amin MCQ (xem trinh tu néu trong SEQ ID NO:
33),

axit amin T trong trinh ty axit amin PTG (xem trinh ty néu trong SEQ ID NO:
36);

axit amin A trong trinh ty axit amin VAK (xem trinh tu néu trong SEQ ID NO:
39),

(axit amin I trong trinh ty axit amin EIV (xem trinh ty néu trong SEQ ID NO:
42);

axit amin N trong trinh ty axit amin FNP (xem trinh tu néu trong SEQ ID NO:
45);

va axit amin I trong trinh ty axit amin PIL (xem trinh ty néu trong SEQ ID NO:
20), hoac
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(c) trinh ty ADN lai v6i phan b sung cua trinh ty ADN néu trong (a) hodc (b)
duéi cac diéu kién nghiém ngit cao bao gom lai véi thiét b lai dugc lién két ADN trong
0,5 M NaHPO4, 7% SDS, ImM EDTA & 65 d6 C, va rira trong 0,1 SSC/0/1%SDS & 68
do C.

Do d6, sang ché ciing d& xuét kit chin doan chita cac phén tir polynucleotit phan
biét giita cdc con lgn bi nhiém tu nhién chung virut PRRS va cac con lon dung vacxin
bé‘mg vacxin cta sang ché, vacxin ndy (virut) vu tién 1a chimg minh tac dung e ché

interferon-a gidm khi so v6i ching virut PRRS P129 kiéu dai (SEQ ID NO:5).

Mo ta vin tit cac bang va hinh vé

Bang 1 thé hién cac dong don tinh cADN 1ay nhim va céc virut tuong tng co
ngudn gdc tir sy 1ay nhiém cac té bao PK-9.

Bang 2 thé hién hiéu qua Uc ché interferon-a cia virut PRRS kiéu dai va céc
dan xuét duge thich ing dé sinh trudng trong nudi ciy té bao.

Béang 3 mo ta hiéu qua uc ché interferon-a cia virut PRRS kiéu dai P129 va
cac dan xuét duoc cai bién di truyén cia né duoc thich ing dé sinh trudng trong cac té
bao PK-9 biéu hién CD163.

Bang 4 thé hién tic dung tc ché interferon-a giam cua cac virut P129-PK-FL
va P129-PK-d43/44 khi so sanh véi virut P129 kiéu dai va vacxin PRRS Ingelvac.

Bang 5 mb ta thiét ké thi nghiém duoc thiét ké dé danh gia do an toan va hiéu
qué cda virut vacxin.

Béang 6 thé hién tt ca cac su khéc biét nucleotit va cac su khac biét axit amin
thu duogc giita P129 1an cdy truyén 0 va P129-PK-FL l4n cy truyén 17, béi vi tri trong
hé gen.

Béng 7 thé hién bang tom tit v& cac su khac biét nucleotit va axit amin gitra
P129 14n ciy truyén 0 va P129-PK-FL lan cdy truyén 17, béi protein virut.

Bang 8 thé hién tht ca cac su khéc biét nucleotit va cac su khac biét axit amin
thu dwoc gitta hé gen PRRSV duoc tim thdy trong dong don tinh cADN liy nhiém
pCMV-S-P129 va pCMV-S-P129-PK17-FL, béi vi tri trong hé gen.

Bang 9 va 10 thé hién céc su thay dbi axit amin trong phenotyp clia virut cdy
truyén 1an 52 (SEQ ID NO:6).

Fig. 1 thé hién nhiét do truc trang sau khi dung vacxin.
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Fig. 2 thé hién nhiét do truc trang sau khi kich thich bing PRRSV gay doc
NADC20.

Fig. 3 thé hién trong lugng co thé sau khi dung vacxin va sau khi kich thich.

Fig. 4 thé hién dir lidu sau kich thich phan tram phéi bi cac tén thuong gy ra
do PRRS.

Fig. 5 thé hién céc diém sb danh gia phdi sau khi kich thich (lung assessment
score-LAS) vé d6 nghiém trong cua céc tén thuong quan sat dugec.

Fig. 6 1 dd thi md ta cic mirc khang thé khang-PRRSV trong huyét thanh sau
khi dung vacxin va sau khi kich thich (ty 1€ S/P ELISA).

Fig. 7 1a 46 thi vé& luong virut sau kich thich trong huyét thanh (log
TCID50/ml trén céc té bio PAM)

Fig. 8 1a so dd vé cac phuong phap sir dung dé thu duoc cac vacxin chua trinh
tu néu trong tr SEQ ID NO:1 dén SEQ ID NO:6, nhu dugc boc 16 & day.
MBS ta vén tit cac trinh tu

SEQ ID NO:1 13 hé gen hoan chinh P129-PK-FL l4n c4y truyén 17.

SEQ ID NO:2 13 hé gen hoan chinh P129-PK-d43/44 1an cdy truyén 17.

SEQ ID NO:3 13 hé gen hoan chinh P129-PK-FL lan cdy truyén 24.

SEQ ID NO:4 12 hé gen hoan chinh P129-PK-d43/44 1an céy truyén 34.

SEQ ID NO:5 13 hé gen hoan chinh P129 1an ciy truyén 0.

SEQ ID NO:6 13 hé gen hoan chinh P129 14n cay truyén 52.

MO ta chi tiét sing ché

Nhu duge st dung trong ban mé ta va yéu cau bao hg, cac dang sb it bao gdbm
tham chiéu dén sd nhiéu trir khi ngtt canh dugc néu rd rang khic. Do doé, vi du, tham
chiéu dén "phuong phap" bao gdm mét hodc nhidu phuong phép, va/hodc cic bude 1a
dang nhu duge md ta & ddy tré nén rd rang ddi véi ngudi c6 hiéu biét trung binh trong
linh vuc khi doc ban mo ta nay.

Trir khi dugce dinh nghia khéc, tit ca cac thuét ngit k§ thuat va khoa hoc duoc st
dung & ddy c6 nghia nhu dugc hiéu théng thuong boi ngudi ¢ hiéu biét trung binh
thudc linh vuc cia sang ché. Mic di cac phuong phap va cac nguyén lidu bat ky tuong

tir hodc twong dwong vé6i cac phuong phap va nguyén lidu duge mé ta & day c6 thé duoc
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sir dung @& thyc hién hodc thir nghiém sang ché, cic phuong phép va nguyén liéu vu
tién git¢ ddy dugc mo ta.

Thyc hién sang ché ndy s& sur dung, trir khi dugc néu cu thé nguoc lai, céc
phuong phap thong thuong vé virut hoc, mién dich, vi sinh vat, sinh hoc phéan it va cac
ky thuat ADN tai t& hop thudc k¥ nang trong nganh, nhiéu trong sb cac phuong phap
nay dugc mod ta dudi ddy cho muc dich minh hoa. Céc k¥ thuat nay duge giai thich day
du trong tai li€u nay. Vi du xem, Sambrook, et al. Molecular Cloning: A Laboratory
Manual (2nd Edition, 1989); Maniatis et al. Molecular Cloning: A Laboratory Manual
(1982); DNA Cloning: A Practical Approach, vol. I & II (D. Glover, ed.); Oligonucleotit
Synthesis (N. Gait, ed., 1984); Nucleic Acid Hybridization (B. Hames & S. Higgins,
eds., 1985); Transcription and Translation (B. Hames & S. Higgins, eds., 1984); Animal
Cell Culture (R. Freshney, ed., 1986); Perbal, A Practical Guide to Molecular Cloning
(1984).

"Virut PRRS Béc M§" nghia 13 virut PRRS bét ky ¢6 céc dic diém di truyén gin
giii v6i miu phéan 1ap virut PRRS Bic My, nhu, nhung khong bi gi6i han dén virut
PRRS dugc phan lap diu tién & Hoa Ky vao khoang diu nhiing nim 90 (vi du xem,
Collins, J. E., et al., 1992, J. Vet. Diagn. Invest. 4:117-126); mau phéan 14p virut PRRS
Bic My MN-1b (Kwang, J. et al., 1994, J. Vet. Diagn. Invest. 6:293-296); ching
Quebec LAF-exp91 ctia PRRS (Mardassi, H. et al., 1995, Arch. Virol. 140:1405-1418);
va mau phén lap virut PRRS Bic M§ VR 2385 (Meng, X.-J et al., 1994, J. Gen. Virol.
75:1795-1801). Cac dic diém di truyén dé cap dén sy twong dong trinh ty nucleotit hé
gen va sy twong ddng trinh tur axit amin cing c¢6 & cac ching virut PRRS Bic M§. Cac
chung virut PRRS Trung Quéc thuong c6 do twong dong khoang tir 80-93% trinh tu
nucleotit v6i ching Bic My.

"Virut PRRS Chéu Au" dé cap dén chuing virut PRRS ¢6 dic diém di truyén gan
giii v6i virut PRRS ma duoc phan l4p diu tién & chau Au vao khoang nam 1991 (vi du
xem, Wensvoort, G., et al., 1991, Vet. Q. 13:121-130). "Virut PRRS chau Au" dbi khi
cling dugc dé cép trong nganh 1a "virut Lelystad".

"Pap ung mién dich bao vé hitu hiéu", "bao vé mién dich", va cac thuat ngit
twong tw, cho muc dich sang ché nay, nghia 14 dap tmg mién dich truc tiép khang lai mot
hodc nhiéu epitop khang nguyén ctia mam bénh dé bao vé khang lai sy ldy nhiém cia

mam bénh nay & déng vat ding vacxin. Cho muc dich ciia sang ché nay, bao vé khang
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lai su 18y nhiém maim bénh bao gdm khéng chi sy ngin ngira hoan toan l1ay nhiém, ma
con gidm mirc d6 hodc tdc d6 1ay nhiém mim bénh nay & mirc co thé nhan biét duoc,
hodc giam d6 nghiém trong cta bénh nay hoic triéu chimg bét ky hodc tinh trang bénh
do sy 14y nhiém mém bénh ndy & murc c6 thé nhan biét duoc & dong vat dung vacxin khi
so sanh v6i dong vat bi 1ay nhiém khong ding vacxin. Pap tmg mién dich bao vé hitu
hiéu c6 thé duoc cam mg & cac con vat ma di khong bi 14y nhiém mam bénh nay trudc
d6 va/hogc khong bi 1ay nhidm mam bénh nay & thoi diém dung vacxin. Pap tmg mién
dich bao vé& hitu hiéu c6 thé cling dugc gay ra & con vat di bi lay nhiém réi mim bénh
nay ¢ thoi diém dung vacxin.

Virut PRRS cai bién di truyén da duoc "lam yéu" néu né it doc hon so véi ching
ban dau chuwa dugc cai bién. Ching "it doc hon" néu ching nay thé hién su giam co y
nghia théng ké mot hodc nhiéu thong sb x4c dinh do nghiém trong cia bénh. Céac thong
sO nay c6 thé bao gdm mirc virut huyét, sét, d6 nghiém trong cia tinh trang nguy cip ho
hép, do nghiém trong cla céc triéu ching sinh san, hodc ) lrong hodc do nghi€ém trong
ctia cac tén thuong phdi, v.v..

"Té bao chu c6 kha ning hd tro sao chép virut PRRS " nghia 1a t& bao c¢6 kha
ning tao ra PRRS 14y nhiém khi lay nhiém virut theo sing ché. Céc té bao nay bao gdm
cac té bao lon cia dong bach cAu don nhén to/dai thuc bao nhu cac té bao dai thuc bao
phé nang lon va cic din xuét, cic té bao than khi MA-104 va cac din xuét nhu cac té
bao MARC-145, va céc té bao dugc lay nhiém thu thé cho virut PRRS. Thuat ngit "té
bao chu c6 kha ning hd trg sao chép virut PRRS" ¢6 thé ciing bao gdm cac té bao trong
lon séng.

"Khung doc md¢", hodc "ORF", nhu dugc st dung & day, nghia 14 trinh tu
nucleotit tdi thiéu can d& ma héa protein virut PRRS cu thé khong xen vao ma dimg.

"Lon" va "heo" duogc st dung 1in nhau & ddy va dé cap dén dong vat 1a thanh
vién ctia ho Suidae nhu, vi du, lgn nha. Thuat ngit "virut PRRS ", nhu dugc st dung &
day, trir khi dwoc chi dinh khac, nghia 1a chung virut Bic M§ hodc Chau Au.

"PRRS" bao ham céc triéu chimng bénh & lon gy ra béi nhiém virut PRRS. Cac
vi du vé& céc triéu chirng nay bao gdm, nhung khéng bi gidi han dén, sét, say thai &
nhitng con lon cai mang thai, tinh trang nguy cip ho hip, ton thuong phdi, bé in, va gay

chét & nhitng con lon nhé. Nhu duge sit dung & ddy, virut PRRS ma 1a "khong c6 kha
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ning gdy bénh PRRS" dé cap dén virut c6 thé 14y nhidm lon, nhung khong tao ra cac
triéu chiing bat ky cia bénh nay ma thuong lién quan dén sy 14y nhiém PRRS & lon.

"Protein N" PRRSV hodc "ORF7" nhu dugc sir dung & ddy duoc dinh nghia Ia
polypeptit dugc ma héa béi ORF7 clia ca hai kiéu gen ciia virut PRRS Chau Au va Bic
Mgy. Céc vi du vé isotyp dac hiéu cua protein N hién nay duge biét 13 polypeptit c6 chiéu
dai 123 axit amin cta nguyén mau phan lagp VR2322 PRRS Bic My duogc thong béo
trong Ngan hang gen c6 cac sd lvu giit PRU87392, va protein N 128 gbc ciia nguyén
mau phan 14p PRRS Chau Au Lelystad dwoc théng bdo trong Ngan hang gen ¢6 sb luu
gilr 1a A26843.

"Vung NLS-1 protein N PRRSV" hoic "ving ORF7 NLS-1 PRRSV" dé cép dén
tin hi€u dinh vi nhan "pat4" hodc "nucl" (Nakai & Kanehisa, 1992; Rowland & Yoo,
2003) chira bén axit amin bazo lién tiép (lysin hodc arginin), hoic ba gbc bazo va
histidin hodc prolin, dwgc dit trong khoang 15 gbc dau tan cing N déu tién cia protein
N thanh thuc chirc ning. Bing cach vi du trinh tw ving VR2332 NLS-1 14 KRKK va
duoc dat & cac géc tir 9-12, trong khi trinh ty mau phan 14p Lelystad la KKKK va duogc
dat & cac gde tir 10-13 cua protein N.

"Viing NLS-2 protein N PRRSV" hoic "ving NLS-2 ORF7 PRRSV" dé cap dén
tin hi€u dinh vi nhin thtr hai trong protein N ma cé thé thuéc mot trong s6 hai dang.
Trong virut PRRS Bic My NLS-2 c¢6 md hinh ma d4 duoc chung t6i chi dinh 14 motif
"pat8", ma bit ddu bing prolin sau d6 khong qua ba gdc dén trinh tu nam gbc chua it
nhit ba gbc bazo (K hoic R) trong s6 nim gbc (sw cai bién nhe motif "pat7" hoic
"nuc2" dugc md ta bdi Nakai & Kanehisa, 1992; Rowland & Yoo, 2003).—B5ng cach vi
du trinh tr ndy duge dit & protein N céc gdc tir 41-47 ciia mAu phan lap PRRSV Bic My
VR2332, va dugc biéu dién bang trinh tu P...K. Trong cac virut PRRS Chau Au NLS-2
c6 motif "pat4" hodc "nucl”, ma chira doan kéo dai lién tuc gbm bdn axit amin bazo
hodc ba géc bazo lién két v6i histidin hodc prolin (Nakai & Kanehisa, 1992; Rowland &
Yoo, 2003). NLS-2 ctia mu phén 14p PRRSV Chau Au Lelystad dugc dit & cac gde tir
47-50 va duoc biéu dién bﬁng trinh tu K..K.

"Ving NoLS protein N PRRSV” hoic “ving NoLS ORF7 PRRSV" d& cap dén
tin hiéu dinh vi nhan c6 tdng chiéu dai 1a khoang 32 axit amin va két hop véi ving NLS-
2 gin diu tin cing amino clia n6. Bang cach vi du trinh tw ving NoLS VR2332 duoc

diit & cac gbe tir 41-72 va duoc biéu dién bang trinh ty P...R (Rowland & Yoo, 2003) va
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trinh tw mau phan lap Lelystad twong tmg dugc dit & cac gdc tir 42-73 va duge biéu dién
bang trinh tir P..R.

"Té bao chii chuyén nhifm" thuc té nghia 14 t& bao chu bt ky nhu dugc mo ta
trong bing sang ché My sb 5,600,662 khi duoc chuyén nhidm ARN virut PRRS c6 thé
tao ra it nhit vong tht nhét virion PRRS.

“Phén tr ADN l4y nhiém” cho muc dich sing ché nay, 1a phéan tr ADN ma hoéa
céc yéu td can thiét d& hd tro sao chép, phién ma va dich ma thanh virion chirc ning tir
té bao chu thich hop.

Tuong tw, “phan tir polynucleotit phan 14p” d& cap dén thanh phin vét chét chua
phan ttr phén tir polynucleotit theo sing ché dugc tinh ché dén murc d6 c6 thé nhan thiy
bét ky tir trang thai c6 trong tu nhién cia né, néu co.

Cho muc dich sang ché nay, trinh tw nucleotit cua phén tr polynucleotit thir hai
(ARN hoic ADN) 13 “twong ddng” véi trinh tw nucleotit cua phén tir polynucleotit thir
nhét , hodc c6 “giéng” véi phan tir polynucleotit thir nhat ndy, trong d6 trinh ty nucleotit
cua phin tr polynucleotit thit hai nay ma héa polyaxitamin twong tu nhu trinh tu
nucleotit ctia phan tir polynucleotit thir nhit dua trén sy thoai hoéa ma di truyén, hoic khi
né ma héa polyaxit amin ma twong ddng thich hop véi polyaxit amin dugc ma hoa béi
trinh trr nucleotit ctia phan ttr polynucleotit thir nhit dé hitu ich trong viéc thuc hién séng
ché. Céc trinh tu polynucleotit tuong dong dé cip dén céc soi c6 nghia va dbi nghia, va
trong tAt ca cac truong hop dé cap dén soi bd sung clia céc soi bét ky nay. Cho muc dich
sang ché nay, phan tir polynucleotit 12 hitu ich d& thuc hién sang ché, va do d6 la twong
df‘mg hodc cé giéng, trong d6 né co6 thé duoc st dung 1am mdi chin doan dé phéat hién su
c6 mit cia virut PRRS hoic polynucleotit virut trong mau dich hoic mé ctia lon bi lay
nhiém, vi du béng k§ thuat lai hoac khuéch dai chun. Nhin chung, trinh tu nucleotit ctia
phan tir polynucleotit thir hai 1a twong ddng véi trinh tw nucleotit ciia phan tir
polynucleotit thir nhat néu c6 it nhit khoang 70% trinh tyr nucleotit trong ddng véi trinh
tw nucleotit ciia phan tir polynucleotit thir nhat dwa trén thuat toan BLASTN (National
Center for Biotechnology Information, néi cach khac dugc biét 1a NCBI, (Bethesda,
Maryland, USA) ctia United States National Institute of Health). Trong vi du cu thé dé
tinh toan theo thuc hién séng ché, tham khiao BLASTP 2.2.6 [Tatusova TA va TL
Madden, “BLAST 2 sequences- a new tool for comparing protein va nucleotit

sequences.” (1999) FEMS Microbiol Lett. 174:247-250.]. Vén tit nhu sau: hai trinh tu
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axit amin dugc dudi thing so sanh d& t6i uu c4c diém sé dudi thing st dung diém bu mé
khoéng céch 1a 10, diém bii kéo dai khoang cach 12 0,1, va ma tran ghi diém “blosum62”
ctia Henikoff va Henikoff (Proc. Nat. Acad. Sci. USA 89:10915-10919. 1992). Phin
tram gidng sau d6 duogc tinh toan 1a: Téng s cac cap gibng nhau x 100/ dugc chia cho
chidu dai cta trinh ty dai hon + sb cac khoang cach dugc dua vao trong trinh tu dai hon
nay dé sip thang hang hai trinh tu nay.

Ul tién 1, trinh tu nucleotit trong dong c6 it nhét khoang 75% trinh tu nucleotit
gidng nhau, tham chi wu tién hon it nhét khoang 80%, 85%, 90% 95%, 96%, 97%, 98%
va 99% trinh tw nucleotit gidng nhau. Vi ma di truyén 13 thodi bién, trinh tu nucleotit
trong dong c6 thé bao gbm mot sb thay dbi bazo “cAm” bét k¥, vi du céc su thay thé
nucleotit tuy nhién 14 ma hoéa cing mot axit amin.

Trinh tir nucleotit trong ddng c6 thé chira thém cac dot bién khong cam, nghia 13
cac sy thay thé, x6a bé hoic bd sung bazo din dén cac su khac biét axit amin trong
polyaxit amin dugc mé hoa mién 13 trinh tu ndy van c6 it nhit khoang 70% gibng véi
polyaxit amin dwgc ma hoéa béi trinh tir nucleotit thir nhit hodc néu khéng thi 1a hivu ich
@& thuc hién sang ché nay. V& mit nay, cac sy thay thé axit amin bao toan nhét dinh c6
thé duoc tao ra ma thuong dugc nhan biét khong lam bat hoat toan bd chirc ning
protein: nhu dbi v6i axit amin tich dién duong (va nguoc lai), lysin, arginin va histidin;
dbi v6i axit amin tich dién Am (va ngugc lai), axit aspartic va axit glutamic; va dbi vai
céc nhém nhat dinh axit amin tich dién trung hoa (va trong tit ca céc trudng hop, ciing
ngugec lai), (1) alanin va serin, (2) asparagin, glutamin, va histidin, (3) xystein va serin,
(4) glyxin va prolin, (5) isoloxin, loxin va valin, (6) methionin, loxin va isoloxin, (7)
phenylalanin, methionin, loxin, va tyrosin, (8) serin va threonin, (9) tryptophan va
tyrosin, (10) va vi du tyrosin, tyrptophan va phenylalanin. Axit amin c6 thé dwoc phan
loai theo céc dic diém vat Iy va su déng g6p vao céu tric protein bac hai va bac ba. Su
thay thé bao toan dwgc nhén biét trong nganh 1a sy thay thé mot axit amin bing mot axit
amin khéc co6 cac ddc di€m tuong tu. Cac sy thay thé bao toan dién hinh c6 thé duge tim
thiy trong WO 97/09433, trang 10, cong bd 13.03. 1997 (PCT/GB96/02197, ndp ngay
6.09. 1996. Theo cach khac, cac axit amin bao toan c6 thé dugc nhém lai nhu duge md
td trong Lehninger, (Biochemistry, Second Edition; Worth Publishers, Inc. NY:NY
(1975), pp. 71-77). Cac sy thay ddi bao toan thich hop bd sung va ap dung ctia né dugce

mo t4 dudi day.
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Trinh tu nucleotit trong déng c6 thé dugc xac dinh béng cach so sanh cac trinh tu
nucleotit, vi du bing céch str dung BLASTN, trén day. Theo phuong an khac,, cac trinh
tu nucleotit tuong déng 6 thé duge x4c dinh béng cach lai dudi cac diéu kién chon loc.
Vi du, trinh ty nucleotit ctia phén tir polynucleotit tht hai 13 tuong déng véi SEQ ID
NO:1 (hoic trinh ty poly nucleotit cu thé khac bat k) néu né lai véi phén b sung cia
SEQ ID NO:1 duéi cac diéu kién nghiém ngit vira phai, vi du, lai véi ADN dugc lién
két véi thiét bi loc trong NaHPO, 0,5 M, 7% natri dodexyl sulfat (SDS), 1 mM EDTA &
65°C, va rira trong 0,2xSSC/0,1% SDS ¢ 42°C (xem Ausubel et al editors, Protocols in
Molecular Biology, Wiley and Sons, 1994, pp. 6.0.3 dén 6.4.10), hodc cac didu kién ma
n6i cach khac s& din dén lai cdc trinh tu ma hoa virut PRRS nhu duoc xac dinh dudi
day. Céc cai bién trong céc diéu kién lai c6 thé dugc xac dinh béng kinh nghiém hodc
duoc tinh toan chinh x4c dua trén chiéu dai va phﬁn trdm cdp bazo guanosin/xytosin
(GC) cua moi. Céac diéu kién lai c6 thé dugc tinh toan nhu dugc md ta trong Sambrook,
et al., (Eds.), Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Laboratory
Press: Cold Spring Harbor, New York (1989), pp. 9.47 &n 9.51.

Theo phuwong 4n khac, trinh tu nucleotit thr hai 1a twong ddng véi trinh tw néu

trong SEQ ID NO:1 (hozc trinh tu khac bt ky ciia sang ché) néu no lai véi phin bd
sung cua trinh tu néu trong SEQ ID NO:1 duéi céc diéu kién nghiém ngdt cao, vi du lai
v6i ADN lién két véi thiét bi loc trong 0,5 M NaHPO,, 7% SDS, 1 mM EDTA & 65°C,
va rira trong 0,1xSSC/0,1% SDS & 68°C, nhu duogc biét trong nganh (Ausebel et al.
Current Protocols in Molecular Biology, Greene Publishing and Wiley Interscience,
New York, 1989.

Hon nita, duoc hiéu ring cac phan tir polynucleotit phan 14p va céc phin tir ARN
phan 14p theo sang ché bao gdm ca phan tir tong hop va phén tir thu duoc thong qua céc
k¥ thuét tai td hop, nhu bang cach tach dong don tinh in vitro va dich ma.

Céc phan tir polynucleotit c6 thé duoc giy dot bién di truyén st dung cac k§
thudt tai td hop duoc biét boi cac ngudi ¢é hiéu biét trung binh trong linh vuc, bao gdm
giy dot bién truc tiép vi tri, hodc bang cich giy dot bién ngdu nhién nhu bing cach tiép
xtic véi cdc tic nhin giy dot bién héa hoc hodc véi phéng xa, nhu dugc biét trong
nganh." Cac d6t bién nay c6 thé duoc thuc hién bing cac phuong phap chuin dugc biét
nhiéu trong nganh, vi du gy dot bién truc tiép vi tri (xem vi du Sambrook et al.(1989)

Molecular Cloning: A Laboratory Manual, 2nd Ed., Cold Spring Harbor Laboratory
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Press, Cold Spring Harbor, N.Y.) ban sao 14y nhiém nhu dugc mé ta (vi du Meulenberg
et al.,, Adv. Exp. Med. Biol., 1998, 440:199-206).

Do d6, dbi tugng cua sang ché d& xut tiép phuong phap tao ra virut PRRS Béc
M§ duge cai bién di truyén, phuong phap nay bao gdm gay dot bién trinh tw ADN ma
hoa phén tr ARN 14y nhiém ma héa virut PRRS nhur dwoc mé ta trén ddy, va biéu hién
virut PRRS cai bién di truyén nay str dung hé thdng biéu hién thich hop. Virut PRRS cai
bién di truyén c6 thé duoc bibu hién tr phén tr polynucleotit phan 1dp st dung céc hé
thdng biéu hién thich hop thuong dugc biét trong nganh, cac vi du vé cc hé théng biéu
hién nay dugc md ta trong don nay. Vi dy, phan tt polynucleotit phan 1ap cé thé & dang
plasmit ¢6 kha nang biéu hién virut ma héa trong té bao chu thich hop in vitro, nhu dugce
md ta chi tiét hon dudi day.

Céc trinh tu protein N virut PRRSV Bic My dugc bao toan cao va cac trinh tu
thong bio c6 khoang tir 93-100% gidng nhau. Céc protein N PRRSV Bic M§ va Chau
Au c6 khoang tir 57-59% gidng nhau va ciing c6 chung cdc motif ciu trac chung. Thong
thuong, khi so sanh céc trinh ty md héa PRRS va cdc miu phén lap, ma cé thé dugc '
dénh s khac nhau nhu véi cac nucleotit hodc axit amin ma hoa cu thé, viéc xac dinh cac
ving thich hop dat dugc d& dang bing cach xac dinh céc axit amin dic trung béo toan
trong ching PRRS quan tdm va dudi thing so sanh n6 véi ching tham chiéu.

Coéng nghé ADN tai t& hop bao gdm cac k§ thuat sinh hoc phan tir manh va cuc
ky bién @i nham cai bién cic axit nucleic & mirc ADN va 1am cho né c6 thé phan tich
va cai bién hé gen & muc phén tir. Theo khia canh ndy, cac virut nhu virut PRRS do kich
thuée vira phai ciia hé gen clia né 1a diic biét co thé sira d6i cho cac thao tic nay. Tuy
nhién, céng nghé ADN tai t5 hop khong thé 4p dung ngay ddi véi cac virut ARN khong
phai retrovirut béi vi cdc virut nady khong chira budce trung gian ADN trong khi chung
sao chép. Pbi véi cac virut ndy, cac dong don tinh cADN 14y nhidm phai dugc phat trién
trude khi cong nghé ADN tii t6 hop c6 thé duoc 4p dung cho hé gen ctia ching dé tao ra
virut cai bién. Cac dong don tinh 14y nhiém c6 thé nhan dugc thong qua xay dung
cADN c¢6 chidu dai hoan chinh (chiéu dai hé gen) (duoc st dung & ddy véi nghia rong 14
ban sao ADN cua ARN va khong chi & nghia hep 1a ban sao ADN ciia mARN) cua virut
nay khi nghién ctru, sau d6 ban sao 1ay nhiém dugc tdng hop in vivo trong cac té bao 1ay
nhidm cADN c6 chiéu dai hoan chinh, nhung céc ban sao 1dy nhiém c6 thé ciing duoc

thu dugc bing cach phién mi in vitro tir cADN c6 chiéu dai hoan chinh trong plasmit ¢6
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gen khéi ddu cia té bao chura c6 nhén dién hinh khi ¢6 mit hén hop phién ma, hoac hon
nita in vitro sit dung cdc manh cADN c6 chidu dai timg phan duoc ndi chira hé gen virut
hoan chinh. Trong tit ca céc truong hop, ARN phién ma mang tit ca cac cai bién ma da
duogc dua vao cADN va c6 thé duge st dung dé cy truyén tiép virut cai bién nhu vay.

Diéu ché dong don tinh 14y nhiém miu phan 1ap virut PRRS Chau Au hoic virut
Lelystad dwgc md ta trong bang sang ché My s6 6,268,199 dua toan bd ndi dung cta né
vao ddy dé vién din. Didu ché dong don tinh cADN lay nhifm ciia mAu phan 14p virut
PRRS Bic M§ dugc chi dinh 14 P129 (Lee et al., 2005; Yoo et al., 2004) dugc md ta
trong bang sang ché My sb 6,500,662 dua toan bd noi dung ctia n6 vao ddy dé vién dan.
Trinh tu cADN ctia P129 dugce boc 19 trong S6 luu giﬁ cua Genbank AF494042 va trong
bang sang ché My sb 6,500,662. Sang ché dudi day tao ra viée str dung dong don tinh
lay nhiém nay ma duogc biéu hién trong pham vi plasmit nhd gen khoi ddu som tire thi
CMV va da duogc chi dinh 1a pCMV-S-P129 va ciing duoc boc 16 trong bang sang ché
M¥ s6 6,500,662. Nhu duoc boc 16 trong bing sang ché M§ sb 6,500,662 c6 cac plasmit
va gen khéi dau khac thich hop dé sir dung & déy.

Dua trén trinh tu hoan chinh ctia khung doc m& quan tim bét ky va vi tri ciia gbc
axit amin quan tdm, nguoi c6 hiéu biét trung binh trong linh vue chi cin tham khao bang
ma di truyén dé thiét ké céc sy thay ddi & vi tri cu thé mong muédn.

Céc mi di truyén cdu thanh trinh ty nucleotit bd ba ciia trong mRNA va cac phan
tir cADN twong tmg ctia ching. Céc mé di truyén duoc dic trung boi bazo uraxil (U) khi
c6 mit trong phin tt mARN nhung dugc dédc trung bdi bazo thymidin (T) khi c6 mat
trong ADN. Sy thay ddi don gian trong ma di truyén bang gbc axit amin twong tu trong
polynucleotit s& khong thay ddi trinh ty hodc ciu tric ctia polypeptit ma hoa. S& hién
nhién réng khi cum tir bit du béng trinh tu 3 nucleotit cu thé "ma hoa" axit amin cu thé
bat ky, ngudi ¢ hidu biét trung binh trong linh vuc s& nhén thiy ring bang trén day
cung cip nghia nhan biét cac nucleotit cu thé dang tranh cii. Bing cach vi du, néu ba
trinh tu ba nucleotit cu thé ma héa lysin, bang trén boc 16 réng hai trinh ty ba c6 thé 1a
AAA va AAG. Glyxin dugc mi héa boéi GGA, GGC, GGT (GGU néu trong ARN) va
GGG. Pé thay dbi gbc lysin thanh glyxin trong protein ma héa, c6 thé thay thé bo ba
AAA hoic AAG bang bo ba bat ky trong s6 GGA va GGC, GGT hodc GGG trong axit

nucleic mé hoa.
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Nhu dwoc @& cap truée dy, sang ché dé cap dén viéc dé xuét cac ching vacxin
PRRS trong d6 cac dap tmg cia vat chi dbi véi virut ndy qua trung gian con dudng
interferon, cac d4p (g khac khong dugc didu hoa giam. Nhu duoc mé ta chi tiét dudi
day, co nhiéu su cai bién khac nhau déi véi hé gen virut ma 13 hitu hiéu vé mat nay, cu
thé 1a cac ci bién & trong ORFla nhu dwoc boc 16 & day va céc su két hop cac cai bién
nay. Nén dugc hru ¥ ring céc diém cai bién twong tu c6 thé duoc tim thdy trong cic |
khung doc m& bd sung ctia hé gen PRRS, ciing nhu duoc boc 10 ¢ ddy (xem bang 9).

Dang chu ¥ 1a c4c phwong phép truée d6 khac nhit dinh dé cai bién polynucleotit
PRRS d3 thanh cong dé 1am yéu virut PRRS, c6 thé phtt hop cung cip dé sir dung trong
vacxin, mic du ly do chinh xéc dé 1am yéu thu dugc nay thuong khong duge biét. Vi du,
da duoc boc 16 viéc lam yéu virut PRRS ddc béng cach giy dot bién hodc x6a bod ving
NLS-2, ving NoLS, hodc vung NES trong nucleocapsit hodc protein N (dugc ma hoa
boi ORF7) cua virut nay, dé dua vao sy xéa bé trong khung doc mé 7 (ORF7). Theo
khia canh khéc, sy x6a béd ORF7 la trong trinh ty ma héa tin hi€u dinh vi nhan (nuclear
localization signal-NLS) ctia protein capsit. Su x6a b6 ORF7 trong trinh ty m4 héa NLS
c6 thé bao gém su x6a bé mot hodc nhiéu axit amin & vi tri tir 43-48 hodic su x6a bo axit
amin & mdt trong hai hodc c hai vi tri 43 va 44. Xem, vi du, toan bd ndi dung cua b%mg
sang ché My sb 7,544,362 ma duoc dua vio ddy bang cach vién din. Protein
nucleocapsit (N) cia PRRSV, dugc mi héa bdi ORF7, 1a protein co badn nhd dugc
phosphoryl héa (Wootton, Rowland, va Yoo, 2002) va tao thanh céc di dime (Wootton
va Yoo, 2003). Céu truc tinh thé gﬁn day da duogc x4c dinh (Doan va Dokland, 2003).
Protein N rd rang c6 nhiéu chirc ning trong té bao 14y nhiém. Ngoai viéc tao thanh ciu
trac capsit hinh ciu ma déng géi trong d6 ARN hé gen, quy trinh nay xay ra trong té bao
chét, mot phan protein N duoc van chuyén vao trong nhan va dic biét 12 vao trong nhan
ctia té bao bi 1y nhiém. Trinh ty axit amin ciia protein N chtra hai tin hiéu dinh vi nhan
(NLS), tin hiéu dinh vi hach nhan (nucleolar localization signal-NoLS), va tin hi¢u dua
ra ngoai nhan (nuclear export signal-NES) ma tuong tmg d& dang v4n chuyén vao trong
nhan va hach nhan, va dua ra khoi nhan (Rowland et al., 1999; Rowland et al., 2003;
Rowland and Yoo, 2003). Trong khi trong hach nhén, protein N tuong tic véi protein
lién két véi ARN hach nhén nhé fibrillarin va c6 thé diéu hoa viéc xir Iy rARN va su
phét sinh sinh vit ribosom trong té bao 14y nhidm nay dé thich hop cho su sao chép virut

(Yoo et al., 2003). Céc dot bién virut kiéu nay 1a c6 gié tri, riéng ré hodc két hop véi cac
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dot bién lam yéu khéc, dé tao ra cic vacxin PRRS méi. Trong vi du khéc vé virut PRRS
ma da dugc lam yéu, str dung viéc cai bién ORFla. St dung viéc x6a bo trinh tur ADN
mé hoa epitop khang nguyén & giita axit amin 616 dén 752 trong ving siéu bién trong
ving mi héa 2 protein khong phai ciu truc cia ORFla, xem bang sang ché My sb
7,618,797, ma dugc dua vao day béng cach vién dan toan bd ndi dung ctia né.

Céac nghién ctru vé sinh mién dich hoc cua virut PRRS goi ¥ ring su twong tac
ctia virut PRRS véi cac PDC nén dugc xem xét. Loai té bao nay chiém khoang tir 0,2%-
0,8% té bao don nhin mau ngoai vi & nguoi, chudt nhit, chuot, lon va khi. Mic du khan
hiém, loai té bao nay 14 thanh phin quan trong ciia hé mién dich bim sinh va c6 kha
ning tiét khdi luong du da IFN-o, sau khi kich thich virut. Mic du viéc tiét IFN-a ma
PDC déng vai trd 16n trong viéc didu hoa tinh mién dich thich tmg va bim sinh ddi véi
virut vi ching thic ddy chirc niang cua té€ bao giét tir nhién, té bao B, va té bao T. Hon
nita, su thanh thuc chitc nang cac té bao sgi nhanh c6 ngudn gbc tir bach cdu don nhan
lon to ctia lon (monocyte derived dendritic cell-MoDC) dugc trg gitp boi IFN-o dugce
tiét boi PDC din dén kha ning ctia MoDC gia tang dé trinh dién khang nguyén va hoat
hoa céc té bao T. O trang théi 1ay nhiém virut sau do, su biét hoa PDC thanh kiu té bao
soi nhanh thanh thuc chtrc ning duy nhét, ma truc tiép diéu hoa chire ning cla té bao T
va diéu khién su biét hoa té bao T thanh cic té bao c6 kha ning tiét IFN-y, ma 14 chét
trung gian chinh ctia mién dich chéng virut khang lai virut bao gdm virut PRRS. Khong
ngac nhién, c6 cac virut ngudi, nhu virut hop bao ho hép va virut s&i, ma duge biét 1a
kiém ché kha ning ctia PDC dé tiét IFN-o.. Hiéu qua tc ché nay duoc cho 1a déng vai
tro trong uu thé cta dap ung mién dich thé djch va bénh hoc mién dich lién quan duogc
quan sét thdy 1a do sy nhiém c4c virut ndy, cling nhu tinh min cam gia ting clia vét chu
d6i v6i viéc nhiém virut va vi khuén 14n thir hai.

Nguoc lai, cic miu phan 14p PRRSV kiéu dai ciing nhu ca hai ching vacxin
PRRS Ingelvac (xem vi du 5 va sau ddy, dudi ddy) trc ché kha ning ciia chung loai PDC
lon thuin khiét dé san xuat IFN-a, trong khi kho virut P129-PK-FL va P129-PK-d43/44
méi (xem dudi ddy) thé hién giam thiéu tac dung khong trc ché déi véi chirc nang PDC
ndy. Y nghia ctia clia cac quan sat nay tip trung mot phan vao tinh quan trong ctia IFN-q
trong viéc didu hoa sy phat trién clia dap img mién dich thich tmg dbi véi virut. Do do,
rat c6 kha ning 1a vacxin virut 1am yéu c6 ngudn gbc tir virut kiém ché IFN-o i thiéu

s& gay ra dap tmg mién dich bao vé chdéng virut manh. Trudc day, da ching minh dugc
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ring hiéu qua b trg ciia IFN-o déi véi vacxin PRRS MLV Ingelvac cdm tng déap ing
IFN-y qua trung gian té bao T dic hiéu virut va cuong do cua dap tmg IFN-y qua trung
gian té bao T dac hiéu virut gdy ra bdi vacxin nay c6 twong quan rd rang véi mién dich
bao vé khang lai virut nay duéi céc diéu kién thuc dia va phong thi nghiém. Do d6, mic
du da khong bi giéi han dén ly thuyét, s& co ly dé ky vong ring d4ap tmg mién dich qua
trung gian té bao va mirc bao vé mién dich gdy ra boi PRRSV trc ché khong phai IFN-a
s& 16n hon dang ké so vdi déap g cia mau phan 1ap PRRSV ¢6 phenotyp (trc ché IFN-
o) ki€u dai.

bé cép dén sang ché, dang chu y 1a virut P129-PK-FL ciing nhu tit ca nam thé
dot bién x6a bé c6 ngudn gbe tir dong don tinh cADN lay nhidm pCMV-S-P129-PK bj
mét kha nang trc ché su san sinh IFN-o.. Do do, phenotyp bt thuong nay khong thé chi
14 do su mét doan, ma con phai 1a do it nhéit mot phén 1a céc sy thay dbi di truyén ma tro
thanh cb dinh trong khi xdy dung dong don tinh lay nhiém nay. Tha vi 13, virut P129
khong dugc tich dong ma duoc cdy truyén lién tiép 63 1an trén cac té bao PK-9 vén gitt
kha ning trc ché cam ung IFN (bang 1). Giai thich c6 kh4 ning nhit vé phenotyp IFN
thong thudong duge cho thiy & tit ca cac virut 6 ngudn gbe tir dong don tinh 14y nhidm
14 sy dwa vao mdt hodc nhiéu dot bién trong khi tao ra dong don tinh Iy nhidm nay. Cac
dot bién nay co thé da ton tai, c6 thé & cac mic thép, trong ARN virut dugc st dung dé
xdy dung dong don tinh 1ay nhiém nay. Cudi cling, cac d6t bién nay c6 th & da ton tai &
virut nguyén thé (1an ciy truyén 0) trong lon hodc chung c6 thé da dugc tao ra va lam
gidu trong qué trinh thich mg virut nay dé sinh truéng trén t& bao PK-9 cho 16 Ian cdy
truyén. Kha ning 1a cac dot bién nay 14 cac 16i gdy ra do PCR thu dugc hodc tich dong
don tinh cdc dong nhan tao khong thé duge loai bo. O mirc do bt ky, (cac) dot bién co
tac dung lam mét chic ning Gc ché IFN-o tré nén “cd dinh” trong khi xdy dung dong
don tinh 14y nhim, va s& dugc ky vong 1a c6 mit trong tit ca cac virut c6 ngudn gbc tir
dong don tinh lay nhiém cu thé nay.

Kha ning 1a cac dot bién tao ra phenotyp trc ché IFN-a thay dbi ¢6 trude do6 trong
ARN virut duge st dung dé xay dung dong don tinh cADN 1a c¢6 kha ning, cho thiy
ring PRRSV dugc biét ¢& dé dang tao ra sy da dang di truyén ngdu nhién do cac 15i
bing ARN polymeraza phu thudc ARN virut. Loai dang virut chira hdn hop khac loai
gdm cac bién thé c6 di truyén gan giii ma xuét hién tu nhién trong khi sao chép virut in

vivo. Thich hop hon 13 quan sat loai dang virut sau nhiéu lan cdy truyén in vitro PRRSV
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c6 ngudn gbc tir dong don tinh cADN 1y nhiém. Pidu nay 1a dang chu ¥ vi ching loai
hé gen virut ban d4u trong cac nghién ctru duge tién hanh trude d6 bao gbm chtra chiing
loai dong nhét di truyén, va su da dang trinh ty dugc tao ra nhanh chéng trong khi cdy
truyén khi nudi cdy té bao. Trong nghién ciru gin dy, mirc do khong ddng nhét hé gen
s& cao hon vi virut P129 ban dau da khong dugc tach dong (sinh hoc hodc phan tir) trrde
khi 14n cdy truyén 16 PK-9 huéng dén x4y dung dong don tinh lay nhiém. Do d6, su
chon loc c6 thé bién thé ARN PRRSV tao ra mit chire ning trc ché IFN-a tir trong s
loai dang nay, va dua vao trong dong don tinh cADN Iay nhiém pCMV-S-P129-PK 17-
FL dudng nhu hop 1y. Viée dua vio cac dot bién nay vao trong dong don tinh 14y nhiém
c6 thé duge xem 14 nglu nhién, dudi mot sb hoan canh, cho thdy rang tit ca cac virut
din xuét nén c6 chung phenotyp sinh hoc khéc biét ndy ma c6 thé chung t6 14 quan
trong dbi voi su phat trién cta vacxin PRRS thé hé tiép theo hitu hiéu.

Virut PRRS kiéu dai ching P129, gidéng nhu ching khac cta virut nay, thé hién
hiéu qua ¢ ché manh dbi v6i kha ning cua cic t& bao don nhin méu ngoai vi
(peripheral blood mononuclear cell-PBMC) va céc té bao soi tuong bao (plasmacytoid
dendritic cell-PDC) dé tao ra interferon (IFN)-o.. Mit khéc, virut c6 ngudn gbe tir dong
don tinh cADN l4y nhiém ctia P129 (pCMV-S-P129-PK17-FL) thé hién sy giam déng
ké phenotyp wc ché IFN-a. Dong don tinh lay nhiém nay duoc xdy dung tir virut ma
dugc diéu chinh trude d6 dé sinh trudng trén dong té bao than lon biéu hién CD163 PK-
9 qua tién trinh 16 14n céy truyén lién tiép (xem bang sang ché My sb 7,754,464 ma
duoc dua vao ddy bing cach vién din toan bd nodi dung ciia né). Phenotyp trc ché IFN-a
1 P129-PK-FL va P129-PK-d43/44 dugc sap xép tir thip dén khong dang ké va 1a dbi
13p déng ké voi phepnotyp thé hién mot trong hai ching vacxin virut séng cai bién
PRRS Ingelvac, c4 hai phenotyp nay 1a trc ché cao. Cac két qua nay cho thdy ring virut
P129-PK-FL va P129-PK-d43/44 1a khac biét v& mit sinh hoc véi miu phan lap cdy
truyén it P129 ban dau, cac virut PRRS kiéu dai khac, va c4 hai vacxin PRRS Ingelvac.
Su lién quan tiém ning ciia phenotyp @c ché IFN-q thap, ciing nhu cac ly do thay dbi

phenotyp ¢ thé, dugc thao luan.
Su c4i bién axit amin theo sang ché

Theo sy thuc hién sang ché, cac miu phan 1ap PRRS méi, du 14 kiéu gen Béc

Mg¥ hodc Chéau Au, ¢6 thé duoc x4c dinh pham vi chita dung cu thé céc axit amin & céc
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vi tri cu thé trong cac protein duoc ma hoa tir ORF1, va ma tao ra phenotyp mong mudn
trén cac virut nay. Theo phuong an khac, nhu duoc dé cp trén day, quy trinh di truyén
chuan c6 thé duoc sir dung dé cai bién trinh tu di truyén (va do d6 1 trinh tu axit amin)
cta protein ORF1 dwgc m3 hoa, lai dé tao ra virut PRRS Bic My va Trung Qudc cai
bién, va cac dong lay nhidm, va cac vacxin tir do, tht ca ching cung cép céc phenotyp
ndy. Trong céc vi du uu tién, cic phenotyp bao gdm, nhung khong bi gidi han dén, hiéu
qua trc ché interferon-o gidm khi so sdnh véi virut PRRS kiéu dai, va, tuy y, kha nang
san sinh hoic tiép tuc ton tai trong dong vat chi (Ion) trong khi kich thich dép {mg mién
dich manh, nhung c6 bénh hoc c6 thé phat hién rat it.

Do d6, dé thuc hién sang ché, ching PRRS Bic My hoic cac miu phan tich ma
c¢6 thé thuc hién 1am cdc didm khoi diu hitu ich bao gbm cac chung dugc bde 16, vi du
trong biang sang ché My sb 6,500,662; 7,618,797; 7,691,389, 7,132,106; 6,773, 908;
7,264,957; 5,695,766; 5,476,778; 5,846,805; 6,042,830; 6,982,160; 6,241,990, va
6,110,468. V& chiing PRRS Trung Quéc va cic miu phén 1ap ma cér thé str dung 1am cac
diém khéi diu hitu ich, xem vi du, cong b6 don sing ché Trung Quéc sb
CN200910091233.6 tir don Trung Quéc sé6 CN201633909 gin lién véi virut TIM-92.

‘Lién quan dén thao luan sau, cic chi dinh ba chira cai va mot chir cai duoc cong
nhan qudc t& duoc sir dung cho céc axit amin thong thudong nhit dwoc ma héa béi ADN:
alanin (Ala, A); arginin (Arg, R); asparagin (Asn, N); axit aspartic (Asp, D); xystein
(Cys, C); axit glutamic (Glu, E); glutamin (Gln, Q); glyxin (Gly, G); histidin (His, H);
isoloxin (Ile, I); loxin (Leu, L); lysin (Lys, K); methionin (Met, M); phenylalanin (Phe,
F); prolin (Pro, P); serin (ser, S); threonin (Thr, T); tryptophan (Trp, W); tyrosin (Tyr,
Y) va Valin (Val, V).

Béang 9 va 10 xac dinh céc su thay dbi axit amin quan sét tao ra vi€c lam yéu do
ddc ctia PRRS Béc My (va Trung Qudc) ma twong quan véi sy tre ché giam hoat tinh
ctia interferon alpha, do d6 cho phép dap ng mién dich manh va an toan déi véi vacxin.
Bang 10 xéc dinh céc sy cai bién axit amin vu tién cao v& mit nay, trong ORFla, va thé
hién cach phat sinh céc d6t bién nay dbi véi cac lan nudi cy sau khi cdy truyén P129
khéc (nén duge hwu ¥ ring kiém tra tién trinh nay ciing d& dang thiét ké cac chién luoc
phét sinh dot bién dé xay dung (lai) ADN ma héa c6 cac su thay ddi axit amin bat ky
theo sang ché, khi cén). V& mit nay, sy cai tién axit amin vu tién nhit dbi véi ORFla

(nhu duoc ching té bang P129 ciy truyén 1in 52 bao gdm: asparagin & vi tri 182,
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asparagin & vi tri 189, tyrosin & vi tri 273, histidin & vi tri 302, threonin & vi tri 665,

xystein & vi tri 943, threonin & vi tri 1429, alanin & vi tri 1505, asparagin & vi tri 2410,

ma ciing bd sung tiém tang médt s6 co hoi glycosl hoa va c6 thé thay d6i thém nira chire

nang protein.

Do d6, sang ché dé xuat an virut gdy hoi chimg rdi loan sinh san va hd hip & lon

(PRRS) phén tach trong d6 protein ctia né duge ma héa bdi ORFla dugc chon tir nhém

gbm céc trinh ty axit amin nay chira bit ky trong sé:

axit amin N trong trinh tu axit amin AMANVYD (SEQ ID NO: 9);
axit amin N trong trinh ty axit amin IGHNAVM (SEQ ID NO: 12);
axit amin D trong trinh ty axit amin TVPDGNC (SEQ ID NO: 15);
axit amin Y trong trinh ty axit amin CWWYLFD (SEQ ID NO: 18);

“axit amin H trong trinh tu axit amin HGVHGKY (SEQ ID NO: 21);

axit amin V trong trinh tu axit amin AAKVDQY (SEQ ID NO: 24);
axit amin T trong trinh tw axit amin PSATDTS (SEQ ID NO: 27);
axit amin L trong trinh ty axit amin LNSLLSK (SEQ ID NO: 30).
axit amin C trong trinh ty axit amin APMCQDE (SEQ ID NO: 33);
axit amin T trong trinh ty axit amin CAPTGMD (SEQ ID NO: 36);
axit amin A trong trinh tu axit amin PKVAKVS (SEQ ID NO: 39);
axit amin I trong trinh ty axit amin AGEIVGV (SEQ ID NO: 42);
axit amin N trong trinh ty axit amin ADFNPEK (SEQ ID NO: 45); va
axit amin I trong trinh ty axit amin QTPILGR (SEQ ID NO: 48).

~Cu thé hon, sdng ché dé xuat virut gdy hoi chiing rdi loan sinh san va hé hap &

lon (PRRS) dugc phan 13p trong do6 protein cla né dugc ma héa boi ORFla duge chon

tir nh6m gbm céc trinh tu axit amin nay chtra bit ky trong sb:

9);

12);

15);

18);

axit amin N trong trinh ty axit amin ANV (xem trinh ty néu trong SEQ ID NO:

axit amin N trong trinh tu axit amin HNA (xem trinh ty néu trong SEQ ID NO:

axit amin D trong trinh ty axit amin PDG (xem trinh tu néu trong SEQ ID NO:

axit amin Y trong trinh ty axit amin WYL (xem trinh tu néu trong SEQ ID NO:
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axit amin H trong trinh tir axit amin VHG (xem trinh tu néu trong SEQ ID NO:

21);

axit amin V trong trinh ty axit amin KVD (xem trinh ty néu trong SEQ ID NO:
24);

axit amin Ttrong trinh ty axit amin ATD (xem trinh ty néu trong SEQ ID NO:
27);

axit amin L trong trinh i axit amin SLL (xem trinh ty néu trong SEQ ID NO:
30).

axit amin C trong trinh ty axit amin MCQ (xem trinh ty néu trong SEQ ID NO:
33);

axit amin T trong trinh ty axit amin PTG (xem trinh ty néu trong SEQ ID NO:
36);

axit amin A trong trinh tu axit amin VAK (xem trinh ty néu trong SEQ ID NO:
39);

axit amin I trong trinh tu axit amin EIV (xem trinh tu néu trong SEQ ID NO: 42);

axit amin N trong trinh ty axit amin FNP (xem trinh tu néu trong SEQ ID NO:
45); va

amino acid I trong trinh tu axit amin PIL (xem trinh ty néu trong SEQ ID NO:
48).

Nhu duge dé cap & trén, c6 nhidu ching da biét va cac mau phan 14p cua PRRS
Bic My va Trung Qudc, va cac chiing méi nay lién tuc tién hoa hodc dugc phan lap.
Mic dit mirc d6 twong ddng trinh ty axit amin cao gitta tit ca cac ching nay, ngudi c6
hiéu biét trung binh trong linh vuc s&€ nhan biét ngay réng mét s6 bién di ¢6 ton tai, va
qua thuc hitu ich c6 thé duge 1dy tir cac su khac biét va cic sy trong ddng nay dé cai
thién hon nita céc dic diém phenotyp cua tit ca cac chiing vacxin.

Trudce hét, v& tit ca cic motif axit amin dugc x4c dinh béi trinh ty néu trong SEQ
ID NO nhu duoc chi dinh truc tiép (trén céc trang 27-28) trén dy, cac axit amin dugc
gach chan va uu tién (nhu duge cung cip tir P129 1an cdy truyén 52) thuong van hoan
toan c6 loi ngay ca khi axit amin lién da duge thay dbi khac so véi cac trinh ty SEQ ID
NO dugc chi dinh. Do d6, di v6i AMANVYD (SEQ ID NO: 9), 1a vi du cu thé va dai
dién, thuong co6 thé kiém tra trinh tu protein biéu hién ORF1 twong tmg tir PRRS Bic

M§ hodc Trung Qudc bit ky, dé tim ra motif axit amin twong tng, ngay ca khi cdc su
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thay ddi bd sung da xay ra & cac chung khic nay, do su tién hoa, do cac su thay thé
va/hodc x6a bd hoic bd sung. nhu duge dwoc hidu béi ngudi c6 k¥ ndng trong linh vuc
ndy, cac su thay ddi axit amin wu tién dugc ching té bdi P129 ciy truyén 52 nhu vay
cling nén van hoat dong mic du cc sy thay dbi khac trong toan b trinh ty axit amin ma
13 theo huéng 5° hoic 3’ d6i véi axit amin cu thé cua cAy truyén 52. Didu nay s& dic biét
dén murc néu céc su thay d6i axit amin so sanh nay duoc xem 1 bao toan. Do d6 ddi vai
AMANVYD (SEQ ID NO: 9), va trinh tu ANV ctia né, nén c6 thé dé dang x4c dinh
motif so sdnh trong ching PRRS khéc néu, vi du, valin trén d6 duge thay bang isoloxin
hodc loxin, hoic géc khac bét, hoécvnéu mot géc don gian bi mét hoic bb sung thém
mdt gbe. Mot sb chuong trinh méy tinh hién c6 dé x4c dinh cac su dudi thing va do d6
xac dinh néu cac motif trinh tur polypeptit twong tng, vi du cac bang duoc goi 1a Blosum
(dua trén mirc phan trim tuwong ddng x4ac dinh), xem S. Henikoff et al. “Amino Acid
Substitution matrices from protein blocks”, Proc Natl Acad Sci, USA, 89(22), pp.
10915-10919, Nov 15, 1992., va see also A. L. Lehninger et al. Principles of
Biochemistry, 2005, MacMillan va Company, 4™ edition. Céc su thay ddi axit amin bao
toan ciing duoc nhan biét dua trén sy phan loai thanh tdng sb 5 nhom: sulfydryl (Cys);
thom (Phe, Tyr, va Trp); bazo (Lys, Arg, His); béo (Val, Ileu, Leu, Met), va ua nudc
(Ala, Pro, Gly, Glu, Asp, Gln, Asn, Ser va Thr). Do do6 trong pham vi thuc hién sang ché
dé cai bién trinh ty nucleotit m3 hoa PRRS Béic My hoic Trung Quéc bét ky dé dua vao
& vi tri thich hop va twong (g, cic su thay dbi axit amin bat ky dugc chi dinh cho P129
lan cdy truyén 52, ngay c4 khi mot hoic nhiéu axit amin khac 1ién k& véi vi tri chi dinh
da dugc bd sung, x6a bd hodc thay thé.

‘Ngoz‘li ra, dwa trén nguyén tic don gian, nguoi c¢6 hiéu biét trung binh trong linh
vue s& nhan biét ring ngay khi axit amin wu tién dugc x4c dinh tir 14n cAy truyén 52 cu
thé cac su thay ddi duoc x4c dinh cho ORF1a theo sy thuc hién séng ché, réng cac su
thay thé bao toan cho céc axit amin 14n cdy truyén 52 nay bat ky c6 thé sau dé ciing
duoc st dung, trong cac bién thé P129, hodc ddi véi cac ching Bic M§ hoic Trung
Qudc khic bt ky, bing su bao toan quan trong ctia phenotyp cay truyén 52 chii dinh.
Do d6, 14 cac vi du dién hinh: d6i voi SLL (trong trinh ty néu trong SEQ ID NO: 30),
gbc loxin chi dinh c6 thé dwoc thay thé tiép bing isoloxin, valin hoic methionin; déi véi
FNP (trong trinh tw néu trong SEQ ID NO: 45), asparagin chi dinh c6 thé dugc thay
b.%lng géc bat ky trong sb Ala, Pro, Gly, Glu, Asp, Gln, Ser va Thr; va dbi véi VAK (xem
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trinh tw néu trong SEQ ID NO: 39), alanin chi dinh c6 thé duoc thay bang bét ky trong
s Asn, Pro, Gly, Glu, Asp, Gln, Ser va Thr; tit ca va twong ty, méc du s€ dugc nhin
biét d& dang ring khong yéu ciu trong sang ché nay 13 axit amin thay thé bat ky nay
hoat dong tét nhu cac su thay ddi axit amin 14n cdy truyén 52 duy nhét dugc xac dinh
ban ddu, & cac vi tri cu thé. T4t nhién, st dung céc su thay dbi axit amin bao toan chuin
theo m6 hinh nhan biét khac bit ky ciing duge thuc hién trong sang ché nay. Vi du, va
bao gdm nguoc lai trong tit ca cac trwedng hop, Asp cho Glu va nguoc lai, Asn cho Gln,
Arg cho Lys, Ser cho Cys hoéc Thr, Phe cho Tyr, Val cho Leu hodc Ileu, Ala cho Gly,
va su thay thé tuong tu.

Hon nita, trong khi thuc hién sang ché nay, mic du cic sy thay dbi axit amin &
1an cdy truyén 52 riéng biét (nhu dugc x4c dinh cho ORFla trén day) c6 thé duoc thay
hitu ich trong PRRS Bic My va Trung Qudc bit ky bing hiéu tng phenotyp mong
mudn, dugc uvu tién nita 13 dwa nhiéu nhit c6 thé cac su chon loc axit amin trong bang 9
hodc bang 10 véo trong ciu tric cudi ciing, nhu duge d& xudt dién hinh bing sy cai bién
thich hop trinh tu poly nucleotit ma héa. Do d6, thuc hién sang ché bao gdm cung cip
virut PRRS Bic My hodic Trung Quéc (va céc polynucleotit ma hoa twong tng) cung
cép 2,3,4,5,6,7, 8,9, va lén dén bét ky trong sb khoang 17 su thay dbi ORFla trong
1an cdy truyén 52 x4c dinh, (Bang 9) tit ca trong trinh tu virut cudi cliing, dé dua vao cic
cdp, cac by ba hodc céc sy két hop cao hon khéc cu thé bét ky tat ca téng céc su thay dbi
axit amin & 1an cdy truyén 52 x4c dinh. T4t nhién, cic sy thay dbi axit amin nay c6 thé
dugc dua vao cac trinh ty nucleotit ma hoa twong Gmg cia virut ndy bang su phat sinh
dot bién truc tiép vi tri, PCR, va céc k¥ thuét khac dugc biét nhiéu trong nganh.

Pé chimg minh ring chung cai bién di truyén cu thé duoc 1am yéu, c6 thé st dung thi
nghiém dugc mo ta nhu sau.

it nhét 10 lon cai con cho mdi nhém duge dua vao trongmooix thir nghiém, c6
ngudn gdc tir trang trai khong bi nhiém PRRSV. Cac con vét duoc xét nghiém khong c6
khang thé trong huyét thanh dic hiéu virut PRRS va 4m tinh véi PRRSV. Tét c4 céc con
vét duoc dua vao trong thir nghiém nay 13 cing ngudn va duge nudi. Su chi dinh cac
con vit vio cic nhém 13 ngiu nhién.

Kich thich duoc thuc hién vao ngay 90 cia thai ky bang cach dung trong miii 1

ml PRRSV chtta 10° TCIDs, cho mdi 16 miii. C6 it nhit ba nhém cho mdi so dd thir
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nghiém: Mot nhém kich thich bang P129; mdt nhém thir nghiém kich thich bang virut
lam yéu; va mét nhém ddi chimg nghiém ngit.

Nghién ctru ndy dudng nhu c6 gié tri khi cac dbi ching nghiém ngit nay van am
tinh PRRSV trong khoang thoi gian thyc hién thi nghiém nay va it nhét it hon 25% s
lon con khée manh sdng dugc sinh ra & nhém kich thich bing live P129 so véi cac con
d6i chimg nghiém ngat.

Lam yéu, noi cach khéc 1a lam giam do doc, dugce dinh nghia 1a su thay dbdi c6 y
nghia théng ké mot hodc nhiéu thong sb xac dinh hoat dong sinh san hoic diu hiéu
khéc:

Giam c6 y nghia it nhit mot trong sd céc théng sb sau dbi véi nhom thir nghiém
(virut 1am yéu) so v6i nhém 14y nhiém ching ban dau chwa cai bién s& 13 su chi dinh
lam yéu:

a) tAn sudt tir san

b) sdy thai & hoic trudc ngdy 112 cua thai ky

¢) s lwong lgn con kho dét

d) s6 lon con yéu va séng sét thip

e) ty 1& chét truée khi cai sita

Hon nita, su gia ting dang ké mot trong sb cac théng sb sau dbi véi nhom thir
nghiém so v&i nhém 1ay nhiém chiing ban dau chua cai bién duoc vu tién:

f) sb lon con d4 cai sita cho mbi con lon cai
g) s6 lon con séng khoe manh dugc sinh ra cho mdi con lon céi

Theo phuong &n khac, cic triéu chiing hd hip va céc triéu chimg khéc ctia viéc
1ay nhifm PRRSV c6 thé dugc xem xét dé thiét 1ap sy lam yéu.

Chiing 1am yéu 14 c6 gia tri cho cac ché phdm vacxin. Vacxin theo sang ché la
hitu hiéu néu né ngin ngira lon khéi bi nhiém virut PRRS. Vacxin bao vé lon khéi bi
nhiém virut PRRS néu sau khi ding vacxin ndy cho mét hodc nhiéu lon chua bi bénh, su
kich thich sau d6 bing miu phén Iap virut tinh khiét vé mit sinh hoc (vi du, VR 2385,
VR 2386, P129 v.v.) din dén do trAm trong ciia cac thay dbi vé mé bénh hoc hoic thay
dbi tbng thé bat ky giam bét (vi du, tén thuong trong phdi) va/hodc cac triéu chimg cia
bénh nay, khi so sanh véi cac sy thay dbi hodc cac triéu ching nay thudng gy ra béi
mAu phan 14p & trong lon trong tr ma khong dugc bao vé (nghia 1 so véi dbi ching

thich hop). Cu thé hon, vacxin theo sdng ché c¢6 thé cho thay 1a hiru hiéu bang cach ding
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vacxinnayf cho mot hodc nhiéu con lon thich hop can dung, roi thi sau khoang thoi gian
thich hop (vi du, 4 tudn), kich thich bang mau phén 18p PRRSV tinh khiét v& mit sinh
hoc 16n (1067 TCID(sp)). Sau do6 14y mAu mau tir lon d& dugc kich thich sau khodng mét
tudn, va nd luc dé phan 14p virut tir miu mau nay sau dé duoc thuc hién. Phan 14p théy
khéi lwong 16n virut nay 13 chi dinh ring vacxin nay c6 thé khong hitu hiéu, trong khi
phan 1ap thiy khdi lwong virut giam (hodc khéng c6 virut) 13 chi dinh ring vacxin nay 1a
hitu hiéu.

Do d6, hiéu qua cua vacxin theo sang ché ¢ thé dugc danh gia dinh lugng (nghia
14, ting phan trim md phdi khong bi bénh khi so sanh v6i nhém dbi ching thich hop)
hodc dinh tinh (vi dy, phan 14p PRRSV tir mau, phat hién khang nguyén PRRSV trong
phdi, amidan hoic miu mé hach lympho bang thtr nghiém mién dich). Céc triéu ching
ctia bénh sinh sdn va hd hp & lon c6 thé duogce danh gia dinh lwong (vi du, nhiét do/sbt)
hodc béan dinh lugng (vi du, cé hodac khong c6 mot hodc nhiéu triéu ching hodc giam
muc trim trong cuia mdt hodc nhiéu triéu chiing, nhu ching xanh tim, viém phéi, cac ton
thwong phdi v.v.).

Lon khong bi anh huéng 12 lon khong tiép xtic véi tc nhéan 14y nhiém bénh sinh
san va ho hép lon, hodc da tiép xtic v6i tdc nhan 1y nhiém bénh sinh san va hé hép lon
nhung khong thé hién céc triéu chimng clia bénh nay. Lon bj anh huéng 14 lon thé hién
cac triéu ching cua PRRS hoic c6 thé phén 14p dugc tir lon nay PRRSV.

Vacxin theo sang ché co6 thé duogc bao ché theo quy trinh chdp nhan duogc sau dé
dua vao céc chit mang diing trong thii y cho dong vat, bao gém ngudi (néu co thé 4p
dung), nhu cac dém chudn, cé4c chéit én dinh, chét pha loéng, chét bao quan, va’hodc chét
hoa tan, va co thé ciing duoc bao ché dé d& dang giai phong duy tri. Cac chét pha lodng
bao gém nude, nude mudi, dextroza, etanol, glyxerol, va chét tuong tu. Cac chét phu trg
dé tao tinh drfmg truong bao gém natri clorua, dextroza, mannitol, sorbitol, va lactoza,
cac chét khac. Cac chét én dinh bao gé)m albumin, cic chit khac. Céc td duge 16ng va
cAc chat phu trg vacxin thich hgp khéc bao gém céc chit ma 13 dic biét hitu ich dé bao
ché vacxin séng cai biét, dugc biét hodc 13 rang d6i v6i ngudi co hiéu biét trung binh -
trong linh vuc. Vi du xem, Remington's Pharmaceutical Science, 18th ed., 1990, Mack
Publishing, dugc dua vao diy bang cach vién dan.

Vacxin theo sang ché c6 thé chtra thém mét hodc nhiéu thanh phan diéu bién

mién dich bd sung nhu, vi dy, t4 dugc hodc xytokin, cac thanh phén khac. Cac vi du
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khong gi6i han vé céc ta dugc c6 thé duge st dung trong vacxin trong sang ché nay bao
gém hé théng ta duoc RIBI (Ribi Inc., Hamilton, Mont.), phén, cic gel v6 co nhu gel
nhdm hydroxit, cac nhii trong dau trong nudc, cac nhil trong nuée trong diu nhu, vi du,
ta dugc khong hoan toan va hoan toan Freund, copolyme khéi (CytRx, Atlanta, Ga.),
QS-21 (Cambridge Biotech Inc., Cambridge Mass.), SAF-M (Chiron, Emeryville
Calif.), t& dugc AMPHIGEN.RTM., saponin, Quil A hodc phdn saponin khic,
monophosphoryl lipit A, va ta dugc lipit-amin Avridin. C4c vi du khéng giéi han v& nhii
twong dau trong nudce hitu ich trong vacxin theo sang ché bao gom ché phim SEAM62
va SEAM 1/2 cai bién. SEAM62 cai bién 13 nhii twong diu trong nuéc chita 5% (thé
tich) squalen (Sigma), 1% (thé tich) chét tdy roa SPAN.RTM. 85 (ICI Surfactants),
0,7% (thé tich) chét tdy rira TWEEN.RTM. 80 (ICI Surfactants), 2,5% (thé tich) etanol,
200 pg/ml Quil A, 100 [mgr]g/ml cholesterol, va 0,5% (thé tich) lexitin. SEAM Y% cai
bién 13 nhil twong diu trong nudc chira 5% (thé tich) squalen, 1% (thé tich) chit tdy rta
SPAN.RTM. 85, 0,7% (thé tich) chét tdy rtra Tween 80, 2,5% (thé tich) etanol, 100
.mu.g/ml Quil A, va 50 .mu.g/ml cholesterol. Cac tac nhan diéu bién mién dich khéc c6
thé dugc dua vao trong vacxin bao g@)m, vi du, mot hodc nhiéu intolokin, interferon,
hoic xytokin da biét khac.

Vacxin theo sang ché c6 thé tiy ¥ duoc bao ché dé giai phong duy tri virut nay,
phan tir ARN l4y nhiém, plasmit, hoic vecto virut theo sang ché. Céc vi du vé cac ché
pham giai phong duy tri nay bao gém virut, phan tit ARN ldy nhiém, plasmit, hodc vecto
virut két hop véi cdc hop phan polyme twong thich sinh hoc, nhw, vi du, poly(axit
lactic), poly(axit lactic-co-glycolic), metylxenluloza, axit hyaluronic, colagen va chit
twong tu. Céu truc, su chon loc va viéc sir dung polyme phén hiy trong ta4 dugce long
phan phéi duoc chit da duoc xem xét trong mot vai cong bd, bao gdm A. Domb et al.,
1992, Polymers for Advanced Technologies 3: 279-292, dugc dua vao ddy bing cach
vién din. Huéng din bd sung dé chon loc va st dung polyme trong cac duge phdm cé
thé dugc tim thdy trong cac tai liéu da biét trong nganh, vi du M. Chasin va R. Langer
(eds), 1990, "Biodegradable Polymers as Drug Delivery Systems" trong: Drugs and the
Pharmaceutical Sciences, Vol. 45, M. Dekker, N.Y., cling dugc dua vao day béng cach
vién dan. Theo céch khdac, hodc ngoai ra, virut, plasmit, hodc vecto virut cé thé duogc tao
v6 vi nang dé cai thién viéc ding va hiéu qua. Cc phwong phép tao vé vi nang cic

khang nguyén dugc biét nhiéu trong nganh, va bao gém cac k¥ thuat duoc mé ta, vi du,
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trong bang sang ché M¥ sb 3,137,631; bing sang ché My sb 3,959,457, bang sang ché
My sb 4,205,060; bang sing ché My s 4,606,940; bang sang ché My sé 4,744,933;
bang sang ché My s6 5,132,117; va cong bd don quéc té s WO 95/28227, tht ca cac tai
liéu nay dwogc dua vao day bing cach vién dan.

Liposom c6 thé ciing dugc sir dung dé tao ra su giai phong duy tri virut, plasmit,
ho#c vecto virut. Chi tiét lién quan quan dén cach tao ra va sit dung ché pham liposom
c¢6 thé dugc tim thdy trong, bing sang ché My sb 4,016,100; bing sang ché My s
4,452,747, bang sang ché My s6 4,921,706; bing sing ché M§ sb 4,927,637; bing sang
ché My s 4,944,948; bing sing ché My sb 5,008,050; va bing sang ché My s
5,009,956, hoic céc tai lidu khac, tAt ca tai liéu nay dugc dua vao ddy bing cach vién
dan.

Luong hitu hi€u vacxin bét ky dugc mo ta trén diy co thé dugc x4c dinh béng
phuong phap thong thudng, bt ddu bing lidu ding virut thip, plasmit protein virut hodc
vecto virut, va sau d6 gia ting phén liéu trong khi theo doi hidu qua. Luong hitu hiéu c6
thé thu dugc sau khi ding liéu don vacin hoic sau nhiéu 1dn ding vacxin. Cac yéu t6 da
biét c6 thé dugc xem xét khi x4c dinh liéu dung t6i wu cho mdi con vét. Cac yéu tb nay
bao gdm loai, kich thudc, tudi va tinh trang chung ciia con vét ndy, viéc st dung céc
duoc chat khac trong con vat ndy, va yéu té twong ty. Liéu ding thuc té vu tién dwoc
chon sau khi xem xét két qua tir cac nghién ctru dong vat khac (xem, vi du, vi du 2 va 3
dudi day).

Mot phuong phap phét hién liéu ddp tng mién dich thich hop da thu duogc 13 dé
xac dinh su chuyén ddi huyét thanh va chudn do khang thé trong con vit nay sau khi
dung vacxin. Thoi diém ding vacxin va sb lan dung tang cuong, néu c6, s& vu tién dugc
xac dinh béi bac sy hodc bac sy thii y dya trén phan tich tit ca yéu td thich hop, mét sb
yéu t6 nay duoc mo ta trén day.

Luogng lidu hitu hiéu cua virut, protein, phan tir ADN lay nhiém, plasmit, hodc
vecto virut, theo sang ché c6 thé duoc xac dinh sir dung cac k§ thuat da biét, khong ké
dén cac yéu t6 c6 thé xac dinh boi ngudi cé hiéu biét trung binh trong linh vuc nhu
trong lugng dong vat duoc ding vacxin. Khéi luong lidu ding virut theo sang ché trong
vacxin theo sang ché wu tién 1a ndm trong khoang tir 10' dén 10° pfu (plaque forming
unit-don vi tao thanh vét tan), wu tién hon 13 nim trong khoang tir 10> dén 10® pfu, va uu

tién nhat 13 nim trong khoang tir 10°> dén 107 pfu. Khéi luong lidu ding plasmit theo
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sang ché trong vacxin theo sang ché wu tién 12 nim trong khoang tir 0.1mg dén 100mg,
vu tién hon 13 ndm trong khoang tir Img dén 10mg, ciing wu tién hon 13 ndm trong
khoang tir 10mg dén 1mg. Khéi lwong lidu ding phan tit ADN 14y nhiém theo sing ché
trong vacxin theo sang ché wu tién 13 nim trong khoang tir 0,1mg dén 100mg, vu tién
hon 13 nim trong khoang tir Img dén 10mg, cling wu tién hon 1 nim trong khoang tir
10mg dén 1mg. Khéi lugng lidu ding vecto virut theo sang ché trong vacxin theo sang
ché wu tién 1a ndm trong khoang tir 10 pfu dén 10° pfu, wu tién hon 13 nim trong
khoang tir 10* pfu dén 10° pfu, va cling uu tién hon 13 nim trong khoang tir 10* dén 10’
pfu. Khéi lwong lidu ding thich hop nim trong khoang tir 0,5 ml dén 10 ml, va vu tién
hon 14 ndm trong khoang tir 1 ml dén 5 ml.

Céc liéu ding thich hop cho vacxin protein hoic peptit theo sang ché thuong nim
trong khoang tir 1 dén 50 microgam cho mdi liu dung, hodc khéi lugng 16n hon nhu ¢6
thé dugc xac dinh béi céac phuong phép chuin, véi khoi lugng t4 duge duge xéc dinh
boi cac phuong phap nhéan biét ddi véi mdi chit nay. Trong vi du wu tién theo sang ché
lién quan dén dung vacxin lon, dich tudi tdi uu cho cic con vat nay 1a nim trong khoang
tir 1 dén 21 ngay, trudc khi cai sira, c6 thé cling twong tmg v&i cac thoi gian ding vacxin
khéc nhu khang lai Mycoplasma hyopneumoniae hodc PCV. Ngoai ra, thoi gian dung
vacxin wu tién d6i véi lon cai nubi sinh san s& bao gém lidu ding twong tu, véi thoi gian
dung lai vacxin hing nam.

Luong hitu hiéu vacxin dugc mod ta trén day bat ky c6 thé dugc xac dinh bing
phuong phép thong thuong, bt diu bang lidu dung virut thap, plasmit hodc vecto virut,
va sau d6 gia ting phan lidu trong khi theo doi hiéu qua. Luong hiru hidu c6 thé thu
duoc sau khi dung lidu don vacin hodc sau nhiéu 1an diing vacxin. Cac yéu td da biét c6
thé duoc xem xét khi xac dinh lidu ding t6i wu cho mdi con vat. Cac yéu t6 nay bao
gdm loai, kich thudc, tudi va tinh trang chung ciia con vat nay, viéc sir dung céc dwoc
chét khac trong con vat nay, va yéu tb tuong tu. Liéu dung thuc té uvu tién dugc chon sau
khi xem xét két qua tir cac nghién ciru dong vat khac. »

Mot phuong phéap phét hién liéu dap ing mién dich thich hop da thu duoc 1a dé
xdc dinh sy chuyén d6i huyét thanh va chudn do khang thé trong con vat niy sau khi
dung vacxin. Thoi diém ding vacxin va sb 1an ding ting cuong, néu cé, s& uu tién duoc
x4c dinh bdi bac s§ hodc bac s§ thi y dua trén viéc phan tich tit ca yéu td thich hop, mot

sO y€u to nay dugc mo ta trén day.
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Luong lidu hitu hiéu virut, phan t¢ ARN Iy nhiém, plasmit, hodc vecto virut,
theo sang ché c6 thé duoc xac dinh st dung céc k¥ thuét di biét, khong k& dén cac yéu
t6 c6 thé dugc xac dinh boi ngudi c6 hidu biét trung binh trong linh vuc nhu trong luong
ctia con vat duge ding vacxin. Bing cach vi du, vacxin ¢6 thé duoc dung qua dudng
miéng, ngoai dudng ti€u héa, trong chan bi, dudi da, trong co, trong miii hodc trong tinh
mach. Dung qua duong miéng c¢6 thé bao ham, vi du, cho ché phdm nay vao trong thirc
an hodc nuéc udng cia dong vat. Cac yéu t6 anh huéng dén lidu ding vacxin bao gdm,
vi du, trong luong va tudi cia lon.

Sang ché con dé xuét phuong phép bao ché vacxin chira virut PRRS, phan tir
ARN lay nhim, plasmit, hoic vecto virut dugc md ta & ddy, phuong phap nay bao gdm
két hop lwong hitu hiéu mot trong sé virut PRRS, phén tir ARN lay nhiém, plasmit, hodc
vecto virut theo sang ché, véi chit mang dugc dung hoic sir dung trong thu y.

Hon nita vacxin séng dugc 1am yéu theo sang ché c6 thé dwge cai bién nhu duge
md ta trong bing sang ché My sb 6,500,662 dé ma hoa epitop khang nguyén khéc loai
ma dugc xen vio trong hé gen virut PRRS st dung céc k¥ thuat tai t6 hop da biét. Ciing
xXem. béng sang ché M¥ sb 7,132,106 ma duogc dua vao day béng cach vién din toan bd
ndi dung ctia n6. Céc epitop khang nguyén hitu ich lam epitop khang nguyén khac loai
cho sang ché bao gbm cic epitop khang nguyén tir mam bénh cta lon khong phai 12
virut PRRS bao gdém, nhung khong bi gi6i han dén, epitop khang nguyén tir madm bénh
lon dugc chon tir nhém bao gf)m parvovirut lon, xircovirut lgn, rotavirut lon, virut cim
lon, virut dai gia, virut viém da day-rudt lan truyén, coronavirut ho hép lon, virut dich ta
lon ¢d dién, virut dich ta lon Chau Phi, virut viém ndo-co tim, paramyxovirut lon, virut
torque teno, Actinobacillus pleuropneumoniae, Actinobacillus suis, Bacillus anthraci,
Bordetella bronchiseptica, Clostridium haemolyticum, Clostridium perfringens,
Clostridium tetani, Escherichia coli, Erysipelothrix rhusiopathiae, Haemophilus
parasuis, Leptospira spp., Mycoplasma hyopneumoniae, Mycoplasma hyorhinis,
Mycoplasma hyosynovia, Pasteurella multocida, Salmonella choleraesuis, Salmonella
typhimurium, Streptococcus equismilis, va Streptococcus suis. Trinh ty nucleotit ma héa
epitop khang nguyén tir cic mam bénh lon dugc dé cap trén day duoc biét trong nganh
va ¢6 thé thu duoc tir co s¢ dit liéu gen cong b trén trang web, nhu & Genbank tir Trung
t4m thong tin qudc gia vé cong nghé sinh hoc (National Center for Biotechnology

Information) (MY¥).
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Pic diém b sung va cac bién dbi theo sang ché s& rd rang dbi véi ngudi ¢6 hidu
biét trung binh trong linh vuc tir toan bd ban mé ta nay, bao gdm mé ta chi tiét, va tit ca
cac dic diém duoc néu nhu céc khia canh theo sang ché. Tuong tu, cac dic diém theo
sang ché dugc mo ta & day co thé duge két hop lai vao trong cdc phurrong 4n bb sung ma
cling nhim mo ta cac khia canh theo sdng ché, khong ké du 12 su két hop cac dic diém |
duogc dé cép ddc biét trén diy 1a mot khia canh hodc phwong 4n theo sing ché. Do do,
chi céc giéi han ndy dugc mé ta & day 13 quan trong d6i voi sang ché nén dugc xem xét
13; cac bién thé theo sang ché thidu céac gi6i han ma da khong dugc mé ta & diy 1a quan
trong nhim dé 1am cac khia canh theo sang ché. S& 16 rang rang sang ché nay c6 thé
duoc thuc hién khac voi nhu dugc mo ta cu thé trong ban mo6 t& va céc vi du & day.

Mot s6 su cai bién va cac bién thé theo sang ché c6 thé o rang duéi sang ché nay
va, do d6 14 thudc pham vi clia sang ché.

CAc vi du sau day nhim dé minh hoa sang ché khong 1am gi6i han sang ché.

Vi dy thire hién sang ché
Vidul

Lam thich tmg va 1am yéu mAu phan 14p PRRSV P129 vao cac té bao PK-9

MAu phén 14p virut PRRS P129 dwoc phén 1ap tir lon dm & An D6 nim 1995 &
phong thi nghiém chén doan bénh dong vit clia trudng dai hoc Purdue (Animal Disease
Diagnostic Laboratory of Purdue University). Mau huyét thanh tir lon nay dwoc ciy
truyén mdt 14n vao lon co tinh trang strc khoe tot dé mo rong kho dich treo mo dong thé
huyét thanh va phdi. ARN virut dugc chiét tir dich treo mo ddng thé huyét thanh va phdi
va dugc st dung dé xac dinh trinh tu lién g hé gen hoan chinh cua virut P129 14n cdy
truyén 0. ARN truéc hét dugc mbi bang hexame ngau nhién va duge st dung dé tong
hop cADN. Hé gen nay dwoc khuéch dai trong ba mau chdng 1én nhau sir dung PCR ¢6 |
d6 chinh x4c cao (doc va stra). Cac san pham PCR tir ba phan tmg PCR riéng biét (cho
mdi manh hé gen) duoc tach dong T/A va duge st dung dé phén tich trinh ty ADN dé
tao ra trinh tu lién Ung hé gen chiéu dai hoan chinh (xem trinh ty néu trong SEQ ID
NO:1).

Luong bing nhau huyét thanh cta ciing mot con lon dugc sir dung dé phén tich
trinh tw ADN, chira P129 13n cdy truyén 0, dugc sir dung dé 1ay nhiém ban diu cac té

bao dai thuc bao phé nang lon (porcine alveolar macrophage-PAM). Virut thé hé sau tir
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su 1ay nhiém PAM (céy truyén 1) dugce loc qua thiét bi loc xylanh 0,1 micromet va duoc
str dung dé Iy nhim cac té bao PK-9.

Céc té bao PK-9 1a dong té bao chuyén gen dugc bit ngudn bang cach chuyén
nhiém 6n dinh dong té bao than lon PK0809 plasmit ma hoa ban sao bi x6a bét cta gen
CD163 lgn va gen khang neomyxin. Chi tiét vé& ciu tric va dic trung ciia dong té bao
PK-9 da dugc mo ta trude day.

Viéc 1am thich tng virut cdy truyén 1an 1 tir cac té bao PAM dé sinh truéng trén
cac té bao PK-9 1a khé khan, va cin nd luc v6i nhidu dong song song. Lay nhidm duoc
theo d&i bing mién dich huynh quang céc 15 kép sit dung khang thé don dong dugc tiép
hop FITC SDOW17 dic hiéu dbi v6i protein nucleocapsit virut (Rural Technologies Inc,
Brookings South Dakota). Céc 14n cdy truyén ban déu thu dugc § bénh rit nho, nhung
khong tao ra dl cdc hat virut vé bao dé bit dau lay nhiém don 16p sach. Céac 1an cy
truyén nay dugc thuc hién bang cach xir Iy don 16p 14y nhiém bang Accutaza (chét thay
thé trypsin) va cdy lai cac té bao nay vao trong nhiu 15 bing méi truong sach, c6 hodc
khong bd sung céc t& bao PK-9 khong bi 1y nhim. Sau mdt vai 1dn ciy truyén nay, mot
s6 dong thé hién gia ting ro rét tan sudt va kich thudc ciia & bénh theo doi bang huynh
quang. Mot s6 dong nay di thu duoc kha ning dé dugc cdy truyén sir dung dich virut vo
bao. Dén 1an cy truyén 17 (1 lan trén céc té bao PAM, 16 lan trén PK-9), mot dong c6
thé dé dang dugc duy tri st dung pha lodng cac dich v6 bao tir cac 1dn cdy truyén trude
do, va din dén 1ay nhiém toan bd don 16p trong mot vai ngay. Virut ndy khong gy ra
tac dung gy bénh té bao trén céc té bao PK-9 & mirc cdy truyén bét ky. ARN dugc chiét
tir t& bao PK-9 lay nhiém & 1an cdy truyén virut 17 va duoc sir dung dé xay dung dong
cADN lay nhiém.

Vidu2

Xay dung dong cADN lay nhiém ctia OF P129-PK 14n cdy truyén 17

Dong don tinh cADN ciia virut P129-PK 14n cdy truyén 17 dugce xdy dung, st
dung khung plasmit nhu duoc mé ta trude ddy. Hé gen cua virut nay duoc khuéch dai
bing cach phién mi nguwoc va PCR trong ba manh chdng lén nhau, c6 céc vi tri
endonucleaza gidi han duy nhét c6 trong tu nhién trong cic viing chdng 1én nhau. Cac
san phdm tir ba phan ting PCR riéng biét dugc tdch dong va phén tich trinh tw, va duoc
dudi thing dé tao ra trinh tw lién tmng cho mdi manh hé gen. Néu khéng mdt san phdm

nao trong ba san phim duoc tach dong ciia manh xéac dinh bét cip véi trinh tu axit amin
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lién g dugc du doan cho méanh nay, mdt trong céc dong nay duoc cai bién bing cach
tach dong phu va/hodic gay phat sinh dot bién truc tiép vi tri cho t6i khi né bét cap voi
trinh ty axit amin lién Ung dugc dy dodn ndy. Ba manh ciia hé gen va khung plasmit
dugce ndi st dung cac k¥ thuat tach dong chudn va cac vi tri endonucleaza gidi han.
Dong don tinh c6 chiéu dai hoan chinh thu dwoc, dugc chi dinh 1a pCMV-S-P129-
PK17-FL, 14 gdy nhiém khi dugc chuyén nhiém vao trong cac té bao PK-9. Trinh tu cla
dong cADN lay nhiém nay dwoc x4c dinh trong trinh ty néu trong SEQ ID NO:2. Hé
gen ndy 13 hdu nhur gidng véi virut cdy truyén 17 ma tir d6 n6 duoc x4y dung, véi cac
dAu mit dang tin cdy, va thiéu cdc doan xen vao hodc x6a bd bat ky lién quan dén cac
trinh tu lién Gng ctia virut cdy truyén 17. Khong c6 céc vi tri gidi han duge cai bién di
truyén hodic cic sy thay dbi muc tiéu khéc trong hé gen virut ctia dong cADN 14y nhiém.

Céc su khac biét nucleotit va axit amin giita c4c trinh tu lién tng ctia hé gen hoan
chinh ctia P129 14n cdy truyén 0 va trinh tw hé gen cia dong 14y nhiém pCMV-S-P129-
PK17-FL duoc liét ké riéng ré trong bang 6. Bang 6 néu tit ca cac su khéc biét nucleotit
va cac su khéc biét axit amin thu duogc trong vi tri trong hé gen. Bo nhé céc dot bién nay
14 tao nén su thay ddi phenotyp tir trc ché IFN y (cdy truyén 0) thanh khong tc ché IFN
(tit ca cac virut c6 ngudn gbc tir dong don tinh cADN lay nhiém lan cdy truyén 17).
Béng 7 tom tit nucleotit, axit amin, va céc sy khac biét axit amin khong bao toan so véi
khung doc m& (ORF) PRRSV hoic protein khong ciu tric (non-structural protein-nsp).
Cho cac muc dich clia bang 7, cdc nhém axit amin sau 13 ndm trong sb cac axit amin
dugc xem la bao toan: [K, R], [D, E], [L, I, V, A], va [S, T].
Vidu3

Cac thé dot bién x6a bo trong P129-PK 14n cdy truyén 17

X6a bé & hai ving ctia hé gen duoc cai bién di truyén thanh dong cADN lay
nhiém pCMV-S-P129-PK17-FL, d tao ra nim dong 1ay nhiém dugc cai bién di truyén.

Mot ving cta hé gen ndy dugc cai bién 1a trinh tu dinh vi nhan (nuclear
localization sequence-NLS) duogc ddt & vi tri axit amin tir 41-47 cia protein nucleocapsit
(duge mi héa bdi PRRSV ORF 7). Hai kiéu x6a bo duge tao ra. Cac sy xéa bo nay da
duoc mod ta true d6 trong pham vi dong 14y nhiém PRRSV khac. Trinh tu kiéu dai gom
céc gdc axit amin tir 41-49 13 PG.. . KN. Trong thé dot bién “d43/44”, ciing dugc biét 1a
“PG--KS”, cic gdc lysin 43 va 44 dugc x6a bo va gde asparagin 49 duge thay dbi thanh
serin. Trong thé dot bién “d43/44/46”, ciing dugc biét 12 “PG--S-KS”, cac gbc lysin 43,
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44, va 46 duge xo6a bod va gbe asparagin 49 duoc thay dbi thanh serin. Cac dong lay
nhiém c6 ngudn gbc tir pCMV-S-P129-PK17-FL ma dua vao cac su x0a bo nay tuong
tng 1a pCMV-S-P129-PK17-d43/44 va pCMV-S-P129-PK17-d43/44/46. Xem bang
sang ché My sb 7,544,362.

Vung thir hai cia hé gen duoc cai bién 1a vung si€u bién nsp2, trong ORF1la. Su
x6a b6 131 axit amin (393 nucleotit) dd dugc mo ta tru¢e ddy trong pham vi dong 14y
nhiém PRRSV khic. Dong 1y nhidm c6 ngudn gbc tir pPCMV-S-P129-PK 17-FL, ma dua
vao sy x0a bd nay 1a pCMV-S-P129-PK17-nsp2.

Céc dong lay nhiém ma két hop céc su x6a bé NLS va nsp2 ciing duoc tao ra
trong khung pCMV-S-P129-PK17-FL, va cac dong nay dugc chi dinh 1a pCMV-S-
P129-PK17-nsp2-d43/44 va pCMV-S-P129-PK17-nsp2-d43/44/46. |
Vidu4

Tao ra va sinh truéng cia virut trén céc té bao PK-9

Sau dong 14y nhiém dwugc md ta trong vi du 3 dugc chuyén nhiém vao trong cic
té bao PK-9 dé tao ra sau virut nhu dwogc thé hién trong bang 1. Virut duoc tao ra tir cac
dong 1ay nhiém nay bang céach lay nhiém truc tiép plasmit hinh tron vao trong cac té bao
PK-9 str dung Lipofectamine 2000. Sau khi 1y nhiém, c4c virut thu hoi lai duoc céy
truyén lai lién tiép trén cac té bio PK-9 dé gia ting nita chudn do va lam yéu virut. Cac
dung dich gbc duogc tao ra dé thir nghiém in vitro va danh gia in vivo 1am céc dung dich
dé chon 1am vacxin. Trong trurdng hop virut P129-PK17-FL dugc bét ngudn tir dong 14y
nhiém pCMV-S-P129-PK 17-FL khong cai bién, virut nady duoc nubi cdy cho téi khi dat
duoc téng sb 52 1an ciy truyén tu lon. Hé gen hoan chinh cia virut nay dugc phén tich

trinh tu & lan cdy truyén 24 (SEQ ID NO: 3) va 52 (SEQ ID NO:6).

Vidu 5

Céc virut c6 ngudn gdc tir dong cADN lay nhiém 1an cdy truyén 17 P129-PK da
duoc 1am giam kha nang e ché sy cam tng IFN-alpha

Virut v té bao. Té bao MARC-145 va ST duoc nudi trong mdi trurdong Eagle cai
bién (modified Eagle’s medium-MEM) dugc bd sung 5% huyét thanh thai bo (fetal
bovine serum-FBS) va cac khang thé (50 pg/ml gentamixin, 100 UI penixilin va 100 -
pg/ml streptomyxin). Cac té bao dai thuc bao phé nang lon ZMAC-1 dugc sinh trudng
trong RPMI-1640 c6 bd sung 10% FBS. Chiing virut TGE cta Purdue dugc tao ra bing
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cach gy nhiém cac don 16p t& bao ST nhép dong voi sé nhan 12 0,01 trong moi trudng
Eagle cai bién. Virut ciy truyén duogc loai bo sau 1h va 1 céc té bao trong MEM c6 bd
sung 2,5% FBS & 37°C trong khi quyén 5% CO,. Giai phong virut bing céch lam lanh
va ri dong don 16p té bao sau khi quan st hiéu qua gay bénh té bao 80%. Dich gdc virut
TGE dugc ly tAm véi 3.500 vong/phut trong 15 phit & 4°C va béo quan & -80°C cho t6i
khi st dung. Céc dung dich gbc virut (tir cac té bao PK-9) 14 nhu sau: P129-PK-FL va
P129-PK-dnsp2-d43/44/46 1a & lan ciy truyén 8/25 (8 tir dong lay nhidm, 25 tir lgn).
Bén virut khac (P129-PK-d43/44, P129-PK-d43/44/46, P129-PK-dnsp2, va P129-PK-
dnsp2-d43/44) 13 & 14n cdy truyén 21/38. Céc dung dich gbc hoat dong cua céc virut
PRRS khac nhau dugc chudn bj bang cach tao ra mét 1in cdy truyén trén cac té bao
ZMAC-1, ngoai trir cac vacxin thuong mai Ingelvac PRRS MLV va Ingelvac PRRS
ATP dugc hoan nguyén theo huéng din ciia ciia nha san xudt va dugc sir dung truc tiép
dé tiem.

Phén 1ap PBMC lon. Mau léy tir tinh mach c6 heparin sach dugc pha lodng béng
Hank’s va PBMC duoc phan l4p bang 4ch ly tAm ty trong thong qua gradien Ficoll-
Hypaque 1077 (Sigma). Sau khi rira hai lan trong Hank’s, tao huyén phii cac té bao nay
trong moi truong RPMI bang L-glutamin (Mediatech) c6 bd sung 5% huyét thanh thai
bd (Gibco), 100 U/ml penixilin, 0,1 mg/ml streptomyxin, 1 mM natri pyruvat, 1x axit
amin khong thiét yéu (Mediatech) 100 U/ml gentamixin va 250 mM 2-mercaptoetanol
(Sigma).

Tinh ché cac té bao sgi nhénh tir tuong bao lgn. Tinh ché cac té bao soi nhanh
tlr twvong bao lon dugce thuc hién nhu dugc md ta trudc day (Calzada-Nova, dugce dé
trinh), va duoc dya trén su biéu hién CD4 va CD172 dic trung cia cac t& bao nay
(Summerfield et al., 2003) Vin tit nhu sau: PBMC lon sach duoc tao huyén phu trong
PBS bing 0,5% BSA va dugc danh ddu bang khdi lugng t6i wru mAb nhén biét CD172
lon (74-22-15, VMRD). Sau mdt 14n rira, sau d6 U céc té bao nay béng khéang thé ciru
khéang chudt thr cp duogc tiép hop voi PE (Southern Biotech) va sau khi rira, bang FITC
duoc danh du khéng-CD4 (74-12-4, VMRD). PDC dugc phén loai trén méy phan loai
té bao phan chiéu (Reflection Cell Sorter-iCyt), cac cong phan loai duogc thiét 1ap dua
trén chiing loai CD4"/CD172"®. Sau khi phan loai, 40 khiét ciia cc té bao dugc khing
dinh bing cach phén tich lai. Trong tt ca cac trudng hop, do tinh khiét 12 >95%.
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Thit nghiém danh gia tiét xytokin. PBMC hoic PDC duoc kich thich trong 16 h
(37°C, 5 % CO,) bang cac chét kich thich khic nhau hodc dugc kich thich gia. Sau khi
U, moi trudng phil cac t€ bao duge kich thich nay dugc thir nghiém su c¢6 mit cia IFN—d
sit dung ELISA kep dugc chudn bi c6 cac khang thé don dong sin c6 trén thi truong
(mAb khéng IFN-a lon K9 va F17). Vin tit nhu sau: cac dia Immulon II (Dynatech
Inc.) dugc phi mAb khang IFN-o lon F17 (PBL Laboratories) qua dém 0 & 4°C sau d6
chen bang méi truong RPMI ¢6 bd sung 5% huyét thanh thai bo. Sau 1 gid loai bé mdi
treong va nam microlit huyén phii duge thir nghiém bd sung vao mbi 15 thir nghiém theo
hai mAu. Sau 1h 14, céc 16 thit nghiém duoc rira 4 14n va sau d6 0 14n luot véi mADb khang
IFN-o lon, duge danh ddu biotin K9 (PBL Laboratories), streptavidin duogc tiép hop
HRP (Zymed Laboratories), va co chit TMB (KPL). M4t do quang hoc dugc xac dinh
bing may doc dia ELISA.

Virut duoc bat ngudn tir dong don tinh cADN l4y nhiém l4n ciy truyén 17 P129-
PK khong c6 kha ning tic ché san sinh IFN-alpha. Cac dich gdc virut hoat dong duoc
chudn bj tir nhém gém bén miu phan 14p virut kiéu dai PRRS khac nhau (P3412, P129,
IND5, NADC20) st dung dong té bao dai thuc bao phé nang lon ZMAC-1. Céc dich
gbc bd sung ciing duge diéu ché tir cac din xudt cta hai virut kiéu dai thir nhit ma da
duoc thich tmg dé sinh truéng trong nudi cdy té bao bang cach cdy truyén lap lai trong
cac té bao PK-9, FK.D4 hoic MARC-145. Ba trong s6 bdn mau phan 1ap kiéu dai
(P129, IND5, NADC20) sinh trudng d& dang va hiéu qué trong cic té bao ZMAC-1 dén
chuén d6 khoang 10" TCIDsy/ml, trong khi mau phan lap kiéu dai P3412 dat dén chuin
do chi 1a 10° TCIDsy/ml. Péang chu ¥ 13, céc dich gde virut P129 duoc diéu ché trong
dong té bao ZMAC-1 dat duogc chudn d6 cao hon 10-14n so véi chudn do thu duoc trong
cac t& bao PK-9 hoic MARC-145 ma da thich Gmg virut nay. Kiém tra kha ning ciia cc
virut nay kich thich tiét IFN-o. béi PBMC thiy ring v6i mot ngoai trir (mAu phén lap
P3412 dong C), khdi luong rit nhé (<50 pg) IFN-a dugc tiét boi cac té bao nay dé dap
ttng v6i viée tiép xic chiing véi dich gbc virut PRRS thir nghiém bat ky, ma 1a khong
dang k& khi so sanh vai viée tiét du da IFN-a (17,540 pg) dwoc san sinh béi ciing céc té
bao nay do tiép xtic ching véi coronavirut, virut viém da day-rudt lan truyén lon .

(TGEv).
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PRRSV khong chi khong cé kha nidng kich thich san sinh IFN-o bdi PBMC lon
nhung trc ché hidu qua viéc san sinh chung. Hiéu qua trc ché ciia dich gbc PRRSV duoc
xac dinh bang cach do khéi lugng IFN-o dugce tiét bdi PBMC dap tmg véi viée tiép xuc
v6i TGEv khi ¢6 hodc khéng c6 PRRSV. Nhu dugc thé hién trong bang 2, tit ca 4 miu
phén 14p virut PRRS kiéu dai duoc tht nghiém, ciing nhu tAt ca cac din xuit dugc thich
nghi nudi ciy té bao, thé hién hiéu qué trc ché manh (>80%) d6i véi dap tng IFN-a cda
PBMC v6i TGEv. Phan tich nhém dich gdc virut dugc bt ngudn tir dong cADN lay
nhiém (pCMV-S-P129-PK17-FL), bao gdm virut P129-PK-FL ¢6 chiéu dai hoan chinh
va mot vai thé dot bién duoc cai bién di truyén béng cach x6a bd dugce tién hanh. Nhu
dugc thé hién trong bang 3, khi so sanh véi hi€u qua tc ché manh (95%) clia mau phan
lap kiéu dai ban dau P129 (lin cdy truyén 1), virut P129-PK-FL va tit ca cac thé dot
bién bing cach xo6a bé thé hién kha ning gidm manh &rc ché sy cam tng IFN-o boi
TGEv trong PBMC. Pé danh gia tiép phenotyp IFN-o ctia cac virut ndy, cac thi nghiém
sau d6 duoc tap trung vao thurc hién cac so sanh truc tiép gitta cac virut P129-PK-FL va
P129-PK-d43/44, ching kiéu dai P129 ban dau, va/hoic hai vacxin PRRSV séng cai
bién sin co trén thi truong dugc san xudt boi Boehringer Ingelheim (Ingelvac PRRS
MLV va Ingelvac PRRS ATP). M4u phan l4p tham chiéu cdy truyén it bd sung, NVSL-
14, ciing dwgc thir nghiém. Nhu duge thé hién trong bang 4, trong bdn thi nghiém doc
1ap, P129-PK-FL va P129-PK-d43/44 thé hién hiéu qué tc ché IFN-o kém hon déng ké
so véi virut P129 ban ddu, hai ching lam yéu Ingelvac, hodc chung tham chiéu. Trong
mét truong hop, ddng 1y nhidm bang virut P129-PK-FL hodc P129-PK-d43/44 dan dén
ting cudng rd rét dap ung IFN-o d6i v6i TGEv.

Céc duoc thé hién trong bang 2 14 chi dinh vé hiéu qua tc ché interferon-o ciia
virut PRRS kiéu dai va céc din xudt duoc didu chinh dé sinh truéng trong nudi cy té
bao. Cac dich gdc virut PRRS chi dinh, duoc sinh trudng trong cac té bao ZMAC-1 va
chuén do cac dich géc moi duge tao ra ndy dugce xac dinh str dung céc té bao ZMAC-1.
Khdi Iugng IFN-o ¢6 trong phan ndi dich nudi cdy cac t& bio don nhin méu ngoai vi
lon dwoc tiép xuc trong 18 h véi dich géc virut PRRS chi dinh c6 hodc khong cé virut
TGE duoc x4c dinh bing ELISA. * Pap ting v6i chi minh TGEv.

Céc két qua duoc thé hién trong bang 3 chimg minh hiéu qué tc ché interferon-o.

ctia virut PRRS kiéu dai P129 va cac din xuit cai bién di truyén ctia né dugce thich tmg
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dé sinh truéng trong cac té bao PK-9 biéu hién CD163. Khbi luong IFN-o. ¢6 trong phén
ndi nudi cdy ciia cac té€ bao don nhan mau ngoai vi lgn (PBMC) dugc tiép xtic trong 18
h véi dich géc virut PRRS chi dinh ¢6 hodc khong c6 virut TGE duoc xac dinh béng
ELISA. na = khéng thé 4p dung; *Pép tng v6i chi minh TGEv.

Bang 4 thé hién hiéu qua trc ché interferon-o giam cua virut P129-PK-FL va
P129-PK-d43/44 khi so sanh vé&i virut P129 kiéu dai va vacxin PRRS Ingelvac. Khéi
lwong IFN-a. ¢6 trong phan ndi nudi ciy cua té bao don nhan mau ngoai vi lon (PBMC)
duoc tiép xtic trong 18 h véi dich gbe virut PRRS chi dinh ¢6 hodc khong c6 virut TGE
dugc x4c dinh bing ELISA. na = khong thé 4p dung; *d4p tmg v6i chi minh TGEV.

Khdi lugng 16n IFN-0, dugc tiét boi PBMC dé dap tng véi su tiép xtc chung véi
TGEV dugc bt ngudn ban dau tir nhém nhéd cic t& bao chira it hon 0,3% ching loai
PBMC. Nhém nhé té bao nay quan trong nhung it c6 bao gdm cic té bao sgi nhanh
tuong bao (plasmacytoid dendritic cell-PDC), ma nhén cung tén do hinh thai tucng bao
dic trung. Pé xem xét tiép phenotyp IFN-0, cia céc virut P129-PK-FL va P129-PK-
d43/44, mét loat cac thi nghiém dugc thuc hién tuong tu nhu céc thi nghiém duge mo ta
trén dy, ngoai trir PDC dugc phan 1ap méi tir PBMC dén d6 tinh khiét >95% dwoc str
dung. Nhu dugc thé hién trong Fig. 1, loat thi nghiém nay khing dinh ring cac virut
P129-PK-FL va P129-PK-d43/44 gay ra tic ché khong déng ké sy cam tmg IFN-o do
TGEV. Hon nita, trong mot thi nghiém hiéu qua ting cudng rd rang duoc quan sat dbi
v6i sy cam tmg IFN-a qua trung gian TGEV bdi PDC dé dap tng vé6i cac virut P129-
PK-FL va P129-PK-d43/44 PRRS. Ngugc lai, virut Ingelvac PRRS MLV thé hién hiéu
qué e ché manh ddi vé6i dap timg IFN-a, nhu duoc thé hién trong Fig. 1.

Céc két qua duoc mo ta trong phan thi nghiém cho thiy ring cic virut P129-PK-
FL va P129-PK-d43/44 PRRS, ciing nhu cac din xut khac ctia dong cADN ldy nhiém
pCMV-S-P129-PK17-FL, c6 khé niing tic ché IFN-0. bdi TGEV gidm déng ké trong cac
té bao PBMC hodc PDC lay nhiém. Két qua nay 1a ddi 1ap 13 rét v6i hiéu qua kiém ché
IFN quan sat dugc véi virut PRRS kidu dai (cdy truyén thap) va véi hai vacxin virut
sbéng cii bién sin c6 trén thi truong (Ingelvac PRRS MLV va Ingelvac PRRS ATP).
Quan st ring cac virut P129-PK-FL va P129-PK-d43/44 kiém ché t6i thiéu chiic ning
PDC quan trong nay cho thdy rd rét vai tro chinh ciia cac té bao nay lam trung gian cho

mién dich bdm sinh khéng lai viéc nhiém virut.
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Ciing nén dugc luu ¥ ring sang ché d& xuét cac virut st dung cho vacxin thuong
mai c6 hiéu qua 1dm sang dugc diéu chinh dé sinh truéng trén cac té bao cho phép biéu
hién t4i t& hop thu thé CD163, va cac virut va vacxin nay khong phu thudc vao, cling
khong dugc phat trién & diém bat ky bang cong nghé nudi cdy “té bao khi” truée d6. Cu

thé xem bing sang ché My sb 7,754,464.

Vidu6

Tinh an toan va hidu qua ctia cac vacxin dé chon

Pé d4nh gia tinh an toan va hidu qua lam vacxin khang lai PRRS, c6 ba virut bt
ngudn tir dong cADN 1ay nhiém pCMV-S-P129-PK 17-FL, P129-PK-FL (l4n cdy truyén
7/24), P129-PK-d43/44 (1an cy truyén 17/34) va P129-PK-d43/44/46 (1an ciy truyén
17/34) duoc danh gia trong mo hinh bénh hé hip & lon nhé. Ngudn gbc cia cac virut
ndy dugc thé hién trong Fig. 8, va thiét ké thi nghiém (cac nhém diéu tri) dugc liét ké
trong bang 5. MAu phan l4p virut PRRSV cdy truyén thdp NADC20 duoc sir dung dé
kich thich khac loai khi 7 tudn tudi (bdn tudn sau khi ding vacxin). Cac nhém diéu tri
dbi ching bao gdm vacxin gia va vacin PRRS thwong mai Ingelvac MLV,

Cac nhém khong diéu tri (Non-treated-NT) 14 nhu sau: Lon NT1 1a Ign bdo hiéu
dé theo dbi tinh trang sirc khde ciia cac con lgn ngudn. Chiung duoc nhét riéng biét va
duge md tir thi kham nghiém trude khi kich thich PRRSV. Lon NT2 la céc ddi chimg
tiép xuc dugc nhdt riéng biét trong chudng nim gitta hai chudng nhét lon dugc ding
vacxin, téng sb hai cho mdi nhém diéu tri cho mdi tir TO2 dén TO05. Lon NT3 1a dbi
ching tiép xtic dwoc nhdt mot con cho mdi chudng véi lon ding vacxin, tng sd hai cho
mdi nhém diéu tri (TO1 dén T05). Chi lon NT3 dwoc chi dinh cho nhém TO1.

Nhiét d6 truc trang ctia mdi con vat ding vacxin dugc do sau khi dung vacxin va
so sanh v6i nhom didu tri TO1 (vacxin gia). Cac két qua nay dugc thé hién trong Fig. 1.
Khoéng mdt vacxin nao giy sét. T4t ca cac nhom trung binh thip hon 104°C trong sudt
khoang thoi gian quan séat sau khi dung vacxin.

Nhiét d6 truc trang ctia lon dugce do sau khi kich thich. Cac két qué dugc thé hién
trong Fig. 2. Lon T01 khong dugc diing vacxin cho thdy sét kéo dai 16n hon 104°C
nhidu. Nguoc lai, ba trong s cic vacxin gidm dang ké sdt sau khi kich thich. P129-PK-

FL 12 hitu hiéu nhét giam sét.
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Trong lugng co thé dong vat dugc ghi lai trude va sau khi ding vacxin. Céac keets
qua ndy dugc thé hién trong Fig. 3. Trong lugng co thé dugc ghi lai vao cac ngay -1
(trude khi dung vacxin), 10, 24, 27 (sau khi kich thich), va 37 ctia nghién ctru. Trong lon
khong diing vacxin, kich thich bing virut NADC20 c6 virut hiu nhu hoan toan khong
ting can trong khoang thoi gian quan sit 10 ngay. Vacxin nay khong gy tac dung nay &
cac mirc khac nhau.

Phdi ciia cac con vat bi kich thich dugc xem xét sau khi kich thich 6i md kham
tir thi. Phan trim mdi phdi c6 xuat hién cac ton thuong dugc thé hién trong Fig. 4. Nhom
dung vacxin gia TO1 c6 trung binh 25,1% phéi tén thuong. Vacxin lam giam tén thuong
phdi dén cic mirc d6 khac nhau. P129-PK-FL 4 hiéu qua nhét, giam tén thwong phdi
xubng dén 1,1%.

P6 trim trong cla cac tdn thuong phdi duge danh gia sir dung diém sé danh gia
phdi (lung assessment score-LAS) nhu dugc thé hién trong Fig. 5. Ba trong sb céc
vacxin gidm LAS. P129-PK-FL gidm LAS trung binh tir 1,63 trong nhém dung vacxin
gia xudng 0,14.

Céc khang thé huyét thanh d6i véi PRRSV duoc cam tmg béi ca hai ding vacxin
va kich thich. Ty 1€ IDEXX ELISA S/P dugc do vao cidc ngay 27 va 37 cua nghién ciru
nay. Céc két qua duoc thé hién trong Fig. 6. Dung vacxin P129-PK-FL cim ting mirc
khang thé khang PRRS cao nhit.

Virut huyét trong huyét thanh cua lon bi kich thich dugc do chudn do trén cac té
bao PAM. Ciac két qua (TCIDs¢/mL) dwoc dua ra trong Fig. 7. P129-PK-FL 14 hiéu qua
nhét lam giam virut huyét sau khi kich thich.

Mic d sang ché da duoc md ta bing cach tham khao dén cac vi du trén day va
cac tai liéu, toan bo ndi dung cla céc tai li€u ndy dugc dua vao day bang cach vién din
toan b0 ndi dung cda nd, s€ duoc hiéu réng cac cai bién va bién d6i duoc bao ham trong
tinh than va pham vi clia sang ché. Mic du, sang ché chi gi6i han dén cic yéu ciu bao

ho sau.
Vidu7

Thu dong cADN lay nhiém PCMV-S-P129-PK17-FL tir dong cADN lay nhiém
PCMV-S-P129
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Dong cADN lay nhiém PRRSV theo sang ché pCMV-S-P129-PK17-FL ¢6 thé
thu duge d& dang tir cADN lay nhiém PRRSV pCMV-S-P129 duge mé ta trude diy boi
ngudi c6 hiéu biét trung binh trong linh vuc, st dung k§ thuat phat sinh dot bién truc
tiép vi tri. Dong cADN lay nhiém PRRSV pCMV-S-P129 dugc md ta trong bang sang
ché My s6 6,500,662 va duogc luu giit bdi ATCC dudi sb luu gitt 203489. Trinh tw ADN
clia hé gen PRRSV trong dong ndy ciing c6 sén trong co sé& dit liéu Genbank (NCBI) 1a
s6 hiéu AF494042. Kit gay phat sinh dot bién truc tiép vi tri 12 sn c6 trén thi trudong tu
mdt s& nha cung cip, va c6 kha ning tao ra mot sé sy thay dbi nucleotit dong thoi &
nhiéu vi tri trong plasmit 16n. Cac kit nay bao gdm, nhung khéng bi giéi han dén,
Change-IT™ Multiple Mutation Site Directed Mutagenesis Kit (Affymetrix / USB),
QuikChange Lightning Multi Site-Directed Mutagenesis Kit (Agilent Technologies -
Stratagene Products), va AMAP Multi Site-directed Mutagenesis Kit (MBL
International).

Danh sach cac thay déi nucleotit gitta dong cADN lay nhiém PRRSV pCMV-S-
P129 (sén c6 tir ATCC) va dong cADN lay nhiém PRRSV theo sang ché pCMV-S-
P129-PK 17-FL dugc trinh bay trong bang 8. T4t ca cac sy thay ddi 14 & trong ving ma
hoéa protein cia hé gen. C6 tong sb 74 thay ddi nucleotit, ma c6 thé dugc dua vio trong
dong 14y nhiém pCMV-S-P129 st dung 74 mdi dot bién va nhiéu phan tmg lién tiép véi
kit phat sinh dot bién truc tiép vi tri thuong mai, thu dugc phéan tir plasmit ma la gibng
trong trinh tr v6i pCMV-S-P129-PK17-FL dugc md ta & day. Trong thuc té, c6 thé
nhan duogc cing két qua vai it hon 74 mdi dot bién, vi cac dam ddt bién trong khoang tir
50-60 nucleotit ctia nhau c6 thé dugc thay dbi sir dung mét mdi phat sinh dot bién. Vi
du, nucleotit 735, 750, va 756 c6 thé dugc thay ddi sir dung mot mdi phét sinh dot bién,
nhu c6 thé 1am véi cac nucleotit 965, 992, va 1009. Do d6 sé cac mdi giam xubng
khoéng 1a 60.

Trong sb 74 thay @i nucleotit, phan 16n (42) 1a ddng nghia hodc “cam”, nghia la
ching mé hoa axit amin giéng nhau. Cac su thay ddi nucleotit nay 1a khong chéc chén
c¢6 hidu qua co thé thiy duogc d6i vi phenotype cam tmg hodc e ché interferon cua
virut nay. Su thay ddi 32 nucleotit con lai 1a khong ddng nghia hodc “khéng cAm”, va
din dén céc su thay dbi axit amin céc protein virut. Cac su thay ddi 32 nucleotit nay
duoc du doén 13 truc tiép tao ra phenotyp cam tmg/tic ché interferon ciia virut nay, va

nén dwgc thay dbi dé chuyén virut dwgc mi héa béi dong 14y nhiém pCMV-S-P129
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thanh phenotyp interferon twong tu nhur durge thé hién boi virut duoc ma héa béi dong
lay nhiém pCMV-S-P129-PK17-FL. Sy thay d6i nay s& cén it nhat 32 mdi dot bién, it
hon néu tinh dén tap hop gdm mét sb nucleotit thich hop.

Vidu 8

Téng hop méi dong cADN PCMV-S-P129-PK17-FL

Theo cach khac dé phat sinh dot bién truc tiép vi tri, hé gen virut PRRS theo sang
ché c6 thé duge tdng hop méi bang phurong phap héa hoc, bing cac trinh tu ga lap & dau
5’ va 3’ thich hop, va dugc tich dong vao trong khung plasmit dugc st dung cho dong
cADN lay nhiém PRRS pCMV-S-P129 (sin c6 tir ATCC la s6 hiéu 203489) hosc khung
plasmit twong tw. Tdng hop theo dit hang cic gen dai hon 50 kb (hé gen PRRSV la
khoang 15,5 kb) sin c6 1a dich vy thuong mai tir mot s nha ban 1&, bao gém (nhung
khong bi giéi han dén): GenScript, DNA 2.0, va Bio Basic Inc. Hé gen virut tong hop
dugc tach dong truc tiép vao trong vecto pCMV-S bang cach thay thé hé gen virut trong
dong 1ay nhiém pCMV-S-P129 str dung céc vi tri enzyme gi¢i han 5° Pacl va 3’ Spel
dat & bén hé gen nay. Pé cit hé gen téng hop, doan kéo dai 24-nucleotit (5°-
GCAGAGCTCGTTAATTAAACCGTC-hé gen-3, dua vao vi tri Pacl dugc gach chén)
duoc x4y dung thanh diu 5’ ciia hé gen téng hop, va doan kéo dai 83-nucleotit (5°-hé
gen-
AAAAAAAAAAAAAAAAAAAAATGCATATTTAAATCCCAAGCCGAATTCCAG
CACACTGGCGGCCGTTACTAGTGAGCGGCCGC-3’, ma dua vao vi tri Spel dugc
gach chan) dugc xdy dung thanh dau 3’ ctia hé gen tong hop. Sauk hi cit plasmit va hé
gen tdng hop bing Pacl va Spel, tinh ché manh thu dwoc, ndi str dung ADN ligaza, va
dugc bién nap vao trong Escherichia coli dé tiét va sang loc va nhan Ién st dung céc ky
thuat tach dong chuén duoc biét nhidu bdi ngudi c6 hiéu biét trung binh trong linh vuec.
Luu gitt nguyén li€u sinh hoc

Nguyén liéu sinh hoc sau (xem bing sing ché My 56 6,500,662) dugc luu giit &
bao tang gibng chudn M§ (American Type Culture Collection-ATCC) & 10801
University Blvd., Manassas, Virginia, 20110-2209, USA vao ngay 19.11. 1998, va duoc
chi dinh cac sb hiéu sau.

Plasmit pT7P129A, sb chi dinh 203488

Plasmit pPCMV-S-P129, s6 chi dinh 203489
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Toan bd ndi dung cla cac bang sdng ché My so sau dugc dua vao ddy bang cach

vién dan: US 6,500,662, va US 7,618,797.

Béang 1.
Dong lay nhiém Virut
pCMV-S-P129-PK17-FL P129-PK-FL

pCMV-S-P129-PK17-d43/44

P129-PK-d43/44

pCMV-S-P129-PK17-d43/44/46

P129-PK-d43/44/46

pCMV-S-P129-PK17-nsp2

P129-PK-nsp2

pCMV-S-P129-PK17-nsp2-d43/44/46

P129-PK-nsp2-d43/44

pCMV-S-P129-PK17-nsp2-d43/44/46

P129-PK-nsp2-d43/44/46

Bang 2.
M | Dich | DO Lan cay Chuén d6 | Chuén d6 IFN-a IFN-o.  |Uc ché déap
A gbc | NG | truyén/ Loai virut virut (ng/ml) (ng/ml) [tng IFN-a
U | PRRSv té bao PRRS PRRS duoc tao | duoc tao ra |véi TGEv

ubctinh | (TCIDso) | raboi | boi PBMC | (%)
(TCIDsg) | trongdich | PBMC dap ung
trong | gbcvirut | dapung | voi PRSSv
dung dich | PRRS v6i chi + TGEv
géc ban duoc tao minh
dau ra trong PRRSV

céc té bao

ZMAC-1
1 | P3412 | wt | O (huyét nd 10° 99

thanh) <0,04 <0,04
2 | P3412 | A 41/PK 10° 10° <0,04 1,166 93
3 | P3412 | C 41/PK 10° 10° 0,464 3,376 81
4 | P3412 | A 43/FK 10° 10° <0,04 <0,04 99
5 | P3412 | B 43/FK 10° 10° <0,04 1,86 89
6 | P129 | wt | O (huyét nd 10 98
thanh) <0,04 0,327

7 | P129 | A 63/PK 10 10° <0,04 <0,04 99
8 | P129 | B 63/PK 10° 10° <0,04 2,3 87
9 | PI29 | A 60/FK 10° 10° 0,05 2,151 88
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10| P129 | B 60/FK 10° 10° <0,04 < 0,04 99
11 | P129 | A-1 | 51/MARC 10° 10° <0,04 0,686 96
12| P129 | A-1| 151/MARC 10° 10° <0,04 0,04 99
13 | NADC | wt | 0 (huyét nd 10 <0,04 < 0,04 99
20 thanh)
14 | IND5 | wt | O (huyét nd 10 99
thanh) <0,04 < 0,04
- Gia - - na na 0 17,54* na
Bang 3.

IFN-o. (ng/ml) IFN-o. (ng/ml) | Su tic ché

Thi nghiém Dung dich géc virut | duoc tao ra boi dugctaorabsi  |[TGEv cam
PRRS PBMC d4p timg | PBMC dap img | tmg dép

v&i chi minh v6i PRRSv + ung [FN-a

PRRSv

TGEv

(%)

1 P129 0,09 0,64 95

P129-PK-FL 0,53 7,37 38
P129-PK-d43/44 0,85 8,59 28
P129-PK-d43/44/46 1,01 7,65 36
P129-PK- 1,34 10,28 24
dnsp2d43/44

P129-PK- 0,38 8,28 31
dnsp2d43/44/46

P129-PK-dnsp2 0,04 4,86 60

12,16*

Gia na na

Bang 4
IFN-o (ng/ml) IFN-a. (ng/ml) Ut ché
Thi nghiém | Dung dich gbc virut | duoctaorabdi | duoctaorabdi |TGEvcam
PRRS PBMC dap ing | PBMC dép ung | tmg dép
v6i chi minh véi PRRSv + ung [FN-o
PRRSV TGEv (%)
1 P129 0,04 9,75 81
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Thi nghiém

IFN-o. (ng/ml) IFN-a (ng/ml) Uc ché
Dung dich gbc virut | duoc tao ra boi dugctaorabsdi  |TGEv cam
PRRS PBMC dap ing | PBMC dap img | tmgdap
v&i chi minh v6i PRRSv + ung IFN-a
PRRSv TGEv (%)
P129-PK-FL 0,07 60,22 0
P129-PK-d43/44 0,13 70,10 0
Ingelvac PRRS 0,04 13,05 74
Ingelvac PRRS ATP 0,04 9,10 82
NVSL-14 0,01 13,35 74

Gia na 50,06* na
2 P129-PK-FL 0,126 13,52 26

P129-PK-d43/44 0,127 17,18 6
Ingelvac PRRS 0,04 3,09 83
Ingelvac PRRS ATP 0,04 3,11 83
Gia na 18,21%* na
3 P129-PK-FL 0,04 8,28 6
P129-PK-d43/44 0,06 8,26 6
Ingelvac PRRS 0,04 3,56 60
Ingelvac PRRS ATP 0,04 4,15 53
Gia na 8,84* na
4 P129-PK-FL 0,05 12,97 7
P129-PK-d43/44 0,05 13,57 3
Ingelvac PRRS 0,04 6,07 57
Ingelvac PRRS ATP 0,04 5,30 62
Gia na 13,95% na
Béang 5
Lan céy , Thé tich ,
TX IVP truyén hodc Dong t¢ Ché do cho mdi 50
Loat sb bao lidu IM o
NT1* NA NA NA NA NA 3
NT2* NA NA NA NA NA 8
NT3* NA NA NA NA NA 10
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TO01 Gia NA NA Ngay 0 2mL 12
T02  P129-PK-d43/44 17/34 PK9 Ngay 0 2mL 12
P129-PK-
T03 43744746 17/34 PK9 Ngay 0 2mL 12
T04 P129-PK-FL 7124 PK9 Ngay 0 2mL 12
TO05 Bl (ngelvac NA Than khi Ngay 0 2mL 12
MLV)
Béng 6
Vi tri Lan ciy Lan cdy Protein Vi trf axit | Lan cdy Lan cay
trong hé | truyén 0 truyén 17 | virut bi amin truyén 0 truyén 17
gen nucleotit | nucleotit | anh hudng axit amin | axit amin
407 C T Nspla 72 P P
612 C T Nspla 141 H Y
735 G A Nsplb 2 D N
750 A G Nsplb 7 S G
756 G A Nsplb 9 D N
992 A T Nsplb 87 E D
1009 G A Nsplb 93 C Y
1096 C A Nsplb 122 P H
1215 C T Nsplb 162 L L
1620 G A Nsp2 94 A T
1786 C A Nsp2 149 T K
1793 C T Nsp2 151 G G
1808 T C Nsp2 156 D D
1841 C T Nsp2 167 C C
2106 A G Nsp2 256 I \Y%
2164 T G Nsp2 275 M R
2185 T C Nsp2 282 M T
2318 A G Nsp2 326 S S
2403 G T Nsp2 355 \Y% L
2591 G A Nsp2 417 L L
2804 C T Nsp2 488 D D
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Vi tri Lan ciy Lan ciy Protein Vitri axit | Lan cdy Lan ciy
trong hé | truyén 0 truyén 17 | virut bj amin truyén 0 truyén 17
gen nucleotit | nucleotit | &nh hudng axit amin | axit amin
3019 A G Nsp2 560 Y C
3074 T C Nsp2 578 S S
3167 C T Nsp2 609 D D
3214 G A Nsp2 625 R K
3563 C T Nsp2 741 I I
3740 A G Nsp2 800 A A
4154 T C Nsp2 938 C C
4477 A C Nsp3 72 K T
4643 A G Nsp3 127 \Y% v
4705 T C Nsp3 148 \Y% A
4736 C T Nsp3 158 P P
5231 C T Nsp3 323 I |
5324 C T Nsp3 354 L L
5393 G A Nsp3 377 L L
5498 A G Nsp3 412 L L
5851 C A Nsp4 84 A E
5855 T C Nsp4 85 D D
5909 C T Nsp4 103 \Y% \%
5917 G A Nsp4 106 S N
5985 C A Nsp4 129 L I
6505 C T Nsp5 98 A \Y%
6644 T C Nsp5 144 F F
6653 T C Nsp5 147 R R
7419 G A Nsp7 217 D N
8032 A G Nsp9 162 A A
8074 C T Nsp9 176 G G
8200 A G Nsp9 218 G G
8593 T C Nsp9 349 P P
8831 G A Nsp9 429 \Y% I
8911 T C Nsp9 455 N N
9160 A G Nsp9 538 E E
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Vi tri Lan ciy Lan ciy Protein Vi tri axit | Lan ciy Lan cay
trong hé | truyén 0 truyén 17 | virut bi amin truyén 0 truyén 17
gen nucleotit | nucleotit | &nh hudng axit amin | axit amin
9568 A G Nsp9 674 L L
9714 T C Nspl0 38 I T
10,271 C T Nspl0 224 L L
10,627 T C Nspl0 342 \Y% \Y%
11,265 G A Nspl1 114 G E
11,512 T C Nspl1 196 S S
11,913 T C Nspl2 107 I T
12,487 A T ORF2a 144 E \Y%
12,876 C T ORF3 66 A \Y%
12,949 A G ORF3 90 L L
13,575 G A ORF4 117 \Y% \Y%
13,857 T G ORF5 29 \Y% G
13,869 A G ORF5 33 N S
13,872 C G ORF5 34 T S
14,102 G A ORF5 111 \Y% I
14,143 C T ORF5 124 \Y% \Y%
14,257 G A ORF5 162 E E
14,287 C T ORF5 172 N N
14,379 T C ORF6 7 D D
14,546 T C ORF6 63 \Y A
14,578 A G ORF6 74 T A
14,780 C T ORF6 141 T I
14,932 T C ORF7 20 N N
14,973 G A ORF7 34 S N
15,124 T C ORF7 84 N N
15,288 G A 3’UTR - - -
Bang 7
OREF hoéc nsp Céc su khac Céc su khac Céc su khac biét axit
biét nucleotit | biét axit amin amin khong bao toan
‘Nspla 2 1 1
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Nsplb 7 6 5
Nsp2 19 8 5
Nsp3 8 2 1
Nsp4 5 3 2
Nsp5 3 1 0
Nspb 0 0 0
Nsp7 1 1 1
Nsp8 0 0 0
Nsp9 8 1 0
Nspl0 3 1 1
Nspll 2 1 1
Nspl2 1 1 1
ORF2a 1 1 1
ORF2b 0 0 0
ORF3 2 1 0
ORF4 1 0 0
ORF5 7 4 2
ORF6 4 3 2
ORF7 3 1 1
Béng 8.
Vi tri Lan ciy Cly Protein Vi tri axit | Cay Cay
trong hé truyén 10 | truyén 17 | virut bi amin truyén 10 | truyén 17
gen trén cac té | tréncaté | anh huong (trén céc (trén cac
bao bao PK-9 té bao té bao PK-
MARC- nucleotit MARC- 9) axit
145 145) axit | amin
nucleotit amin
407 C T Nspla 72 P P
612 C T Nspla 141 H Y
735 G A Nsplb 2 D N
750 A G Nsplb 7 S G
756 G A Nsplb 9 D N
965 T C Nsplb 78 G G
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Vi tri Lan ciy Ciy Protein Vitri axit | Cay Céy
trong hé truyén 10 | truyén 17 | virut bi amin truyén 10 | truyén 17
gen trén cacté | tréncaté | anh hudng (trén cac (trén céc
bao bao PK-9 t€ bao té bao PK-
MARC- nucleotit MARC- 9) axit
145 145) axit | amin
nucleotit amin
992 A T Nsplb 87 E D
1009 G A Nsplb 93 C Y
1096 C A Nsplb 122 P H
1215 C T Nsplb 162 L L
1376 A G Nsp2 12 A A
1395 T C Nsp2 19 C R
1871 A G Nsp2 177 L L
2185 T C Nsp2 282 M T
2235 G A Nsp2 299 D N
2403 G T Nsp2 355 \Y L
2731 A G Nsp2 464 Y C
2804 C T Nsp2 488 D D
2918 T C Nsp2 526 S S
3019 A G Nsp2 560 Y C
3067 G A Nsp2 576 G E
3074 T C Nsp2 578 S S
3214 G A Nsp2 625 R K
3256 T C Nsp2 639 L S
3563 C T Nsp2 741 I I
3740 A G Nsp2 800 A A
4154 T C Nsp2 938 C C
44717 A C Nsp3 72 K T
4643 A G Nsp3 127 \Y% \Y%
4705 T C Nsp3 148 \Y% A
4736 C T Nsp3 158 P P
4784 C T Nsp3 174 \Y% \Y%
5231 C T Nsp3 323 I I
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Vi tri Lincdy | Céy Protein Vi tri axit | Cay Cay
trong hé truyén 10 | truyén 17 | virut bi amin truyén 10 | truyén 17
gen trén cac té | tréncaté | anh hudng (trén céc (trén céc
bao bao PK-9 té bao té bao PK-
MARC- nucleotit MARC- 9) axit
145 145) axit | amin
nucleotit amin
5324 C T Nsp3 354 L L
5498 A G Nsp3 412 L L
5855 T C Nsp4 85 D D
5862 G A Nsp4 88 A T
5985 C A Nsp4 129 L I
6155 T C Nsp4 185 D D
6505 C T Nsp5 98 A \Y%
6776 A G Nsp7 2 L L
7419 G A Nsp7 217 D N
7521 T C Nsp7 251 S P
8032 A G Nsp9 162 A A
8074 C T Nsp9 176 G G
8200 A G Nsp9 218 G G
8263 T C Nsp9 239 S S
8485 T C Nsp9 313 H H
8593 T C Nsp9 349 P P
8831 G A Nsp9 429 Vv I
8911 T C Nsp9 455 N N
9022 A G Nsp9 492 L L
9714 T C Nspl0 38 I T
9934 C T Nspl0 111 N N
10,237 G A Nspl0 212 L L
10,271 C T Nspl0 224 L L
10,333 T C Nspl0 244 L L
10,520 A G Nspl0 307 M \Y
10,627 T C Nspl0 342 \Y \Y%
10,847 A C Nspl0 416 I L
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Vi tri Lan cay Cay Protein Vi tri axit | Céy Céy
trong hé truyén 10 | truyén 17 | virut bj amin truyén 10 | truyén 17
gen trén cac t& |tréncadté | anh hudng (trén cac (trén céc
bao bao PK-9 t bao t bao PK-
MARC- nucleotit MARC- 9) axit
145 145) axit | amin
nucleotit amin
10,867 C T Nspl10 422 F F
10,936 C T Nspl1 4 S S
11,512 T C Nspll 196 S S
12,949 A G ORF3 90 L L
13,452 C T ORF4 76 P P
13,575 G A ORF4 117 \% v
13,843 T G ORF5 24 C W
13,860 G A ORF5 30 S N
14,287 C T ORF5 172 N N
14,481 A G ORF6 41 L L
14,546 T C ORF6 63 \Y A
14,578 A G ORF6 74 T A
14,780 C T ORF6 141 T I
14,932 T C ORF7 20 N N
Béang 9
Su thay doi axit amin tao nén su {rc ché interferon gidm va lam yéu virut
Vitritrong | ORF vavitri(aa) | Nspvavi Lan cay Lan cay Lan céy
hé gen (nt) tri (aa) truyén 0 axit truyén 17 truyén 52
amin axit amin axit amin
735 ORF1la: 182 Nsplb: 2 AMADVYD | AMANVYD | AMANVYD
756 ORF1la: 189 Nsplb: 9 ISHDAVM | IGHNAVM | IGHNAVM
992 ORF1la: 267 Nsplb: 87 | TVPEGNC | TVPDGNC | TVPDGNC
1009 ORF1la: 273 Nsplb: 93 | CWWCLFD | CWWYLFD | CWWYLFD
1096 ORF1la: 302 Nsplb: 122 | HGVPGKY | HGVHGKY | HGVHGKY
2106 ORFla: 639 Nsp2: 256 | AAKIDQY | AAKVDQY | AAKVDQY
2185 ORF1la: 665 Nsp2:282 | PSAMDTS | PSATDTS | PSATDTS
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2403 ORF1la: 738 Nsp2:355 |LVSVLSK | LNSLLSK | LNSLLSK
3019 ORF1la: 943 Nsp2: 560 | APMYQDE | APMCQDE | APMCQDE
4477 ORFla: 1429 Nsp3: 72 CAPKGMD | CAPTGMD | CAPTGMD
4705 ORFla: 1505 Nsp3: 148 | PKVVKVS | PKVAKVS | PKVAKVS
5985 ORFla: 1932 Nsp4: 129 | AGELVGV | AGEIVGV | AGEIVGV
7419 ORFla: 2410 Nsp7:217 | ADFDPEK | ADFNPEK | ADFNPEK
8831 ORF1a/1b: 2881 Nsp9:429 | QTPVLGR | QTPILGR | QTPILGR
13,857 ORF5: 29 - AVLVNAN | AVLGNAN | AVLGNAN
14,578 ORF6: 74 - VALTMGA | VALAMGA | VALAMGA
14,780 ORF6: 141 - PGSTTVN | PGSITVN | PGSITVN
Béng 10
Sy thay dbi axit amin tao ra sy trc ché interferon giam va lam yéu virut
Vitri trong | ORF va vitri (aa) | Nsp vavi Vitri 0 axit | Lan ciy Lén ciy
hé gen (nt) tri (aa) amin truyén 17 truyén 52
axit amin axit amin
735 ORFla: 182 Nsplb: 2 AMADVYD | AMANVYD | AMANVYD
756 ORFla: 189 Nsplb: 9 ISHDAVM | IGHNAVM | IGHNAVM
1009 ORF1la: 273 Nsplb: 93 | CWWCLFD | CWWYLFD | CWWYLFD
1096 ORF1la: 302 Nsplb: 122 | HGVPGKY | HGVHGKY | HGVHGKY
2185 ORFla: 665 Nsp2:282 | PSAMDTS | PSATDTS | PSATDTS
3019 ORFla: 943 Nsp2: 560 | APMYQDE | APMCQDE | APMCQDE
4477 ORFla: 1429 Nsp3: 72 CAPKGMD | CAPTGMD | CAPTGMD
4705 | ORFla: 1505 Nsp3: 148 | PKVVKVS | PKVAKVS | PKVAKVS
7419 ORFla: 2410 Nsp7:217 | ADFDPEK | ADFNPEK | ADFNPEK
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YEU CAU BAO HOQ

1. Phan t&r polynucleotit @ phan l4p bao gém trinh tt ADN ma hoa phan ti ARN gay
nhiém ma hoéa virut gdy bénh réi loan hé hip va sinh san trén lon (PRRS - Porcine
Reproductive and Respiratory Syndrome) Bic M¥, trong d6 trinh tt ADN néu trén duogc
chon tlr nhém bao gdm SEQ ID NO:1, SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4 va
SEQ ID NO:6.

2. Vat chi duoc gay nhiém bang phén tir polynucleotit nhu dugc xac dinh trong diém 1.

3. Vacxin bao vé lon chdng lai viéc nhidm virut PRRS, trong d6 vacxin nay bao gom (a)
virut PRRS Bic My dugc ma hoa béi phén tir polynucleotit nhu dwge xac dinh trong
diém 1, (b) phan tr ARN gdy nhiém nhu dugc xac dinh trong didm 1, (c) phan tir
polynucleotit nhu dwgc xac dinh trong diém 1 & dang plasmit, hodc (d) vecto virut bao
gdm phén tir polynucleotit nhu dugc x4c dinh trong diém 1, va chit mang thich hop dé

st dung trong tha y.

4. Phan tir polynucleotit di phan l4p bao gdm trinh tw nucleotit ma héa virut PRRS,
trong d6 trinh tu nucleotit néu trén 1a trinh ty ARN c6 trinh tw ADN la SEQ ID NO:1,
SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4 hodc SEQ ID NO:6.

5. Virut PRRS Béc My d4 phan l4p duge ma hoa béi phan tir ARN gay nhiém duogc xéac
dinh trong diém 1.

6. Vacxin theo di€ém 3, trong d6 vacxin nay c6 hi€u qué e ché interferon-o thap hon so

voi virut PRRS P129 kiéu dai.

7. Phan tir polynucleotit da phan 1ap theo diém 1 hoic diém 4 ma bao gbém trinh tu

polynucleotit SEQ ID NO: 6.

8. Phén tir polynucleotit ARN bd trg trén toan bd chiéu dai ctia trinh tw polynucleotit

ADN bt ky theo diém 1 hoidc 7.

9. Phuong phap in-vitro tao ra virut PRRS, trong d6 phuong phap niy bao gém viéc
chuyén nhi&m t& bao vét chu thich hop bing plasmit bao gém trinh tur polynucleotit theo

diém 1, va thu duoc virut PRRS duoc tao ra béi té bao da gy nhiém.
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10. Phuong phép in-vitro tao ra virut PRRS, trong d6 phuong phép nay bao gdm viéc

phién ma tir plasmit ctia phén tir polynucleotit ¢6 trinh tu theo diém 1.

11. Plasmit bao gdm phén it polynucleotit d3 phén 14p theo diém 1 hodic 7 va doan khoi

dAu c6 kha nang phién ma phan tir polynucleotit trong t& bao chu thich hop.

-62-



29897

e'col 7'e0l g'col z'c0l ¥'e0l 1'e0l 0'€0l |9 —%—
‘sl Z‘sol 6201 s‘col ¥'g0l 1'sol 6'col 14-Md-6Z1d —%—
201 ol 1‘s01 ¥'g01 ¥e0l g0l L'e0L | OPIIISEPId-671d —¥—
0’s0l 6201 1201 g‘zol 6'201 c‘eol 6201 YPISTPd-6Z1d —B—
Zsol 6201 6201 6201 g0l Z'sol eeol 210 ——|

GAebN | pAebN | ¢ AebN z AebN | AebN | 0 AebN |- ReBN | =z

0‘zo1 =5

&

o

=Q»

=

- o'e0l 3

o+

Dv\

=

({e]

- 001 o

-63-



29897

eeol | €coL | 201 | 1v0L | €v0L | Lv0L | S'eor | 2%o0L | g0 | 2201 | o'col 19 —%—
0‘coL | 0‘coL | s‘coL | €'co1 | 2‘c0L | 9‘coL | 1icoL | ‘oL | 0‘€oL | 8‘zoL | Z'eol T4-Md-621d —%—
z'soL | s'soL | o‘sol | Lol | 1oL | Z'GoL | LvoL | Z'eoL | 9'€0L | 8201 | 8‘€0L | 9WImbISEPMd-6ZLd —w—
l
o‘voL | 9oL | 2%0L | €%0L | Lb0L | S'sol | 8‘zoL | 8'zoL | 920l | 9'zol | Z'eol YHIEYP-Md-62Ld —m—
{
1501 | ¥'soL | ¢‘col | 6'voL | 8oL | 6°coL | 6201 | S'eol | 9oL | Lieol | e'col I —e—
15 ReBN | 95 KeBN | gg AebN | e AebN | gg AebN | ZEAeON | LE ABBN | 0g AeBN | 6z AebN T\_Aw_wﬂw 1T RebN
0‘zol
=2
=)
0‘col ®
O,
Q>
=
s
(2]
0'v0L 3
=
({e]
G)
0‘s0l
0’901
z b4




Fig. 3

29897

[0 Ngay 27
B Ngay 37

2 Ngay 24

B Ngay -1
& Ngay 10

TR ERRRRRRRRRR KRR ERRRN

HAMNINININIII1DN
V7%

TR R RN AR RO

-

V7%

(R R RRRRER RN RRR

ANMIHINIIIINDNN

V777

(TR

|

A MMM
V7

(LT AT EAATATATATAT

[
=

-MMMIITIHITIIIIIN
V7

30,0 -

T

o

T T T T
(=3 O\ O'\ =3 D
Lo o (o} o (p)
(q\] (q\] ~ ~

oed oay} yuny budn| buds

o

~

o

P129-PK- P129-PK-FL Bl
d43/44/46

P129-PK-

Gia

d43/44

-65-




29897

%

T~ = = —

aaaaa




o o
88 B2

< ~ ). 3
<

<+
=~ w
) ~

© ©

g N Y

S oo
E 7 B

-

o oo
5 m




29897

|

(T

E‘oo
ANl

F

3

-~

™
<
o
™

~
<t
©

2000 -

500
000

=~

0,500

<

(d/s 81 £3) vsIT3 2y} Bueyy

L $Es

.

000

E

0

o
D N~ AN
5%
L L
»
N

- o
w2 2l
=S =
)




29897

e’z 16°Z 862 260 19 —%—
05‘L Gg‘l 651 02z 14Md-6Z1d —¢—
262 2s‘e po'e 65 VI PISYPID-6ZLd —¥—
022 g1 182 5z'z YYISTPNd-6ZLd —m—
g6'c 20y v1'e 190 IO ——

/¢ KebN ge AebN L& AebN 12 KebN / 2

000 &

( 3

- 001 <

5

- 002 T

e

- 00t

)

> D - 00y =

S

¢ 3

- 006G =

L b4

-69-



29897

(ve uahnay Aes ue) y :ON

dl ©3S uIxoeA oys Bunp JnJiA
ngAk wej eA Bua yoiyy ‘Buds
nak wej eA Bua yoiyy ‘budu OW 3P 6-Md oeq 9} uaJy
" Qwigp 6-)d oeq gjugyy  BUNS 0q ughni Ago gy,
Buns oq ughnuiy Aeo ueg| /|

(pz ughniy Aeo ug) ¢
:ON dl O3S uixoeA
oyd Bunp InJIA

(g uahniy Aed) g

:ON dil ©3s nep

ueq ep napy JniA
: (21 ughniy Aeo

(21 A uej) | :ON al O3S NoA Wil BA

ugfniy Aeo ugj) Z :ON , (sejd NQV) walyu Budy yo1ys ep 6-)d oeq

al o3s (nwseld NV J Ke] NQv2 Buog 9} ugJy uafniy Aes uej 91

) ugiq 1ed NV Buoqg

INVd 0ed 83 982 Ui} | ughniy Aeo ug

. L1 ughniy Kes A BA UQ] yueus 39Any o ughniy Aeos ueT
SN Buouy ughnuy 1p ew g 4031 NQy2 Buop e oe) ~ (g661 "NI)
ulqg 1e2 BA UJWE JIXe Z Oq BOX 6Z1d 3naiA dej ueyd nepy

g "Bi4

-70-



29897

DANH MUC TRINH TU

<110> Calvert, Jay G.
Slade, David E.
<120> Phan t@ polynucleotit da phén 13p bao gdm trinh tu adn md héa phan
tl arn gady nhiém md héa virut gay bénh réi loan hé hlp va sinh san trén lon
(PRRS) Bic My, virut PRRS, vacxin, va phuong phap tao ra virut nay
<130> PC33979A
<150> 61/412,006
<151> 2010-11-10
<160> 57
<170> Phién ban PatentIn 3.5
<210> 1
<211> 15450
<212> ADN
<213> Trinh tu nhén tao
<220>
<223> DoOng lay nhiém v&i hé& gen hoan chinh P129-PK-FL 1ldn cdy truyén 17
(15,450 nt) cbé chidu dai day du
<400> 1
atgacgtata ggtgttggct ctatgccacg gcatttgtat tgtcaggagc tgtgaccatt 60
ggcacagccc aaaacttgct gcacggaaaa cgcccttctg tgacagcecctt cttcagggga 120
gcttaggggt ctgtccctag caccttgctt ctggagttgc actgctttac ggtctctcca 180
cccctttaac catgtctggg atacttgatc ggtgcacgtg cacccccaat gccagggtgt 240
ttatggcgga gggccaagtc tactgcacac gatgtctcag tgcacggtct ctccttcctce 300
tgaatctcca agttcctgag cttggggtgc tgggcctatt ttataggccc gaagagccac 360
tccggtggac gttgccacgt gcattcccca ctgtcgagtg ctccecctgec ggggcectget 420
ggctttctgce gatctttcca attgcacgaa tgaccagtgg aaacctgaac tttcaacaaa 480
gaatggtgcg ggttgcagct gagatttaca gagccggcca actcacccct gcagttttga 540
aggctctaca agtttatgaa cggggttgtc gctggtaccc cattgtcgga cctgtcecctg 600
gagtggccgt ttacgccaac tccctacatg tgagtgacaa acctttcccg ggagcaactc 660
atgtgttaac caacctaccg ctcccgcaga ggcccaagcc tgaagacttt tgcccttttg 720
agtgtgctat ggctaacgtc tatgacattg gccataacgc cgtcatgtat gtggccagag 780
ggaaagtctc ctgggcccct cgtggcgggg atgaagtgaa atttgaaacc gtccccgaag 840
agttgaagtt gattgcgaac cgactccaca tctccttcce gccccaccac gcagtggaca 900
tgtctgagtt tgccttcata gcccctggga gtggtgtctce cttgcgggtc gagcaccaac 960
acggctgcct tcccgcectgat actgtccctg atgggaactg ctggtggtac ttgtttgact 1020
tgctcccacc ggaagttcag aataaagaaa ttcgccgtgc taaccaattt ggctatcaaa 1080
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ccaagcatgg
cagtgactga
tccgcecactt
taagggtaga
gcagtcacaa
ccacggtcgc
ttgccagcge
gtggttggca
ctcttcccga
ccatccaaat
agtacgtgct
cttctttgcet
tcccagacgt
taatgcactt
atcgtctggc
gaggaggaga
ttgaggaatg
caaaagttga
agagggctcg
gggttgagac
ttcctgtegt
tgtccaattg
ccttgctcecte
ctggccecgeg
atctgctgaa
aggttgatct
caagagttca
ctgctcecgeg
ttcctaacgg
agccgatgac
tgccggceccce

agccaatttt

tgtccatggce
tacagatgga
cagattggcg
gcctaatacg
gtggtacggt
tcaccgcgcet
caacagggct
ctgcatttcc
gagagtgaga
cctcaggctc
caagctggaa
ccceccettgaa
ggtcgaagtt
gcctagcagt
ttccececggece
gcatcctgac
ctgctgttcc
ccagtacctc
cccgecgage
ggcgaatcag
gactcaagag
ctactaccct
taagttggag
acccgcactg
attagtcaac
aaaagcttgg
gcctcgaaaa
caggaaggtc
ttgggaagat
acctctgagt
agttcctgca

tgtgtctgca
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aagtacctac
cctattgtcg
gaagaaccta
tcgccattgg
gctggaaaga
ttgcccgcetce
gagcatctca
gccattacca
ccttcagatg
cccgecggect
ggtgagcact
tgtgttcagg
tccggatttg
gtcatcccag
gccactgtgt
caggtgtgct
cggaacaaag
cgtggtgcag
gcgacggaca
acaaccaaac
cctttggaca
gcacaaggtg
ggggttgttc
ccgaacgggc
gcccaggcaa
gtcaaaaatt
acgaagtctg
agatctgatt
tcgactgttg
gagcctgtac
ccgcgtagag

ctgcgacaca

agcggaggct
tacagtactt
gcctccctgg
gtggcaaggg
gagcaaggag
gcgaagccca
agtactattc
accggatggt
actgggctac
tggacaggaa
ggaccgtctc
gttgttgtga
accctgcecctg
ctgctctggc
ggactgtttc
tagggaaaat
ccaaccgggc
caagccttgg
cctcctttga
agctccatgt
gagactcggt
acgaggtccg
gtgaggaata
tcgacgagct
cttcagaaat
acccacggtg
tcaagagctt
gtggcagcce
gtggtcccct
ttatttccag
ctgtgtcccg

aatttcagca
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gcaagttaat
ctctgttagg
gtttgaagac
tgaaaaaatc
agcacgctct
gcaggccaag
ccecgcectgece
gaattccaaa
tgacgaggat
cggtgcttgt
tgtgacccct
gcataagagc
tcttgaccga
cgagatgtcc
gcaattcttt
tatcaacctt
taccccggaa
agaatgcttg
ttggaatgtt
caaccagtgc
ccctctgacc
tcaccgtgag
tgggctcacg
taaagaccag
gatggcctgg
gacaccgcca
gctagagaac
gattttgatg
tgatctttcg
gccagtgaca
accgatgacg

ggtggaaaaa

ggtctccgag
gagagttgga
ctcctcagaa
ttccggtttg
ggtgcgactg
aagctcgagg
gacgggaact
tttgaaacca
cttgtgaata
gctggcgcecca
gggatgaccc
ggtcttggtt
cttgctgaga
gacgacttca
gcccgecaca
tgtcaggtga
gaggttgcgg
gccaagcttg
gtgcttcctg
cgcgctctgg
gccttctege
aggctaaact
ccaactggac
atggaggagg
gcagccgagce
ccccctceccac
aagcctgtcc
ggcgacaatg
gcaccatccg
tctttgagtg
ccctcgagtg

gcaaatctgg

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

2880

2940
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cggcagcagc
aatatgaggc
aagaagctga
ctgtgtcatc
aagccattat
gcctccgecat
aatggctttc
accaggcgtt
cgccgecgcec
gtgcagagag
ggaaaataga
aaccggtata
gcacagcagc
cagacggcgt
ggctcttcga
tctcacacct
ttactctatt
tgggtgtatt
cttttgctgt
actcgccaga

ttcgcagcect

gcggggcacg
tggctggagce
gaactgctcc
cactcatcga
ccactgggtg
ccatcgcgtt
cttatgatcc
tggccgaggce
ttcccaccgg
ctacagccct

cccagctgaa

gccgatgtgce
ttccecececta
ggaagttctg
aagcagctcc
cgactcgggce
catgcgtgag
tcgcatgtgg
tcgcacctta
ctacccgtgt
cgaccttacc
aaataccggt
caaccaacct
tccgteccgeg
agatgcggac
ccaattgagc
cttcaaatct
ttgcctettt
ttctgggtct
tggcctgttc
gtgcaggaac
tgttgtgggc
ctacatctgg
ttatgtgctt
taatgaaatc
cctgtgcgat
gcgtgggtge
cgcccagttg
taatcaagcc
agtcccaaaa
agtgaaagtt
ccggtcectggt

tggactaaag
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caggacgaac
acaccaccgc
agtgaaatct
ctgtcaagtg
gggccctgca
gcttgtgatg
gatagggtgg
gatggcaggt
gggtttgtga
attggttcag
gagatgatca
gccaaagact
ggtacaggtg
ggtggggggc
cgtcaggttt
gacagtggtt
ttgtgttaca
tctcggegtg
aagcctgtgt
gtccttcatt
cccgteggte
cattttttgc
tctcaaggta
gccttcaacg
cggttttgtg
tggaccggcc
gatgaaaaga
gtgaagtgct
gtggccaaag
gatcccgagt
tactctacca

atcaggcaaa

ccttagattt
agaacgtggg
cggatattct
ttaagatcac
gtgggcacct
cggccaagct
acatgctgac
ttgggtttct
tgttgcctca
tcgccactga
accagggacc
cccggatatce
gcgccggcett
cgttgcagac
ttaacctcgt
attctccggg
gctacccatt
tgcgcatggg
ccgacccagt
cttttgagct
tcggtcttge
ttaggcttgg
ggtgtaaaaa
tgttcccttt
cgccaacagg
gaagtcccat
ggattacggc
tgcgggtgtt
tttctgctat
gcaggatcgt
caaacctcgt

tttccaagcc
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gtctgcatcc
cattctggag
gaatgatacc
acgcccaaaa
ccaaagggaa
tagtgaccct
ttggcgcaac
cccaaagatg
cacccctgca
agatattcca
cttggcatcc
gtcgcggggg
atttactgat
ggtaagaaag
Ctcccatctce
tgattggggt
cttcggtttce
ggtttttggc
cggcactgct
tctcaaacct
cattcttggc
cattgttgca
gtgctgggga
tacacgtgcg
catggacccc
tgagcaaccc
tagaactgtg
acaggcgggt
tccattccga
ggttgacccc
ccttggtgtg

ttcgggagga

tcacagactg
gtaagggggc
aaccctgcac
tactcagctc
aaagaagcat
gccacgcagg
acgtctgctt
atactcgaga
ccttccgtga
cgcatcctcg
tctgaggaag
tctgacgaga
ttgccacctt
aaagctgaaa
cctgttttcet
tttgcagctt
gttcccctct
tgctggctgg
tgtgagtttg
tgggaccctg
aggttactgg
gattgtatct
tcttgtataa
accaggtcgt
attttcctceg
tctgaaaaac
gtcgctcagce
ggggcgatgg
gccecettttt
gatactttta

ggggactttg

ggcccacacc

3060

3120

3180

3240

3300

3360

3420

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



tcattgctgce
taacttcagt
ccgttectgg
gccttacccet
tcgttttgat
tgctgtgcecat
gtgtgtttcc
tgtttttett
ctctttggcet
‘atcattacac
acttggctgc
agcttgggtce
atgtggttgg
gcgtgactge
atcaaatgct
aaggagctgc
tgacatcctc
cgtgcggcga
caggatcaaa
tggcacccat
gtgatgtgaa
gcgccttget
gtgtgttttt
ggtttttcat
ggatgtttgt
taacagcagc
ccggttttgt
tgagcaccta
cgtgtggtgt
acaatgttct
agggaaagtt

gtgccctege

cctgcatgtt
ggggtcttge
ctacggacca
gcccttgaca
tttcgtttcc
tttacttgca
ttgttggttg
gatttctgta
tttgggacgt
cagtggcccc
cgtccgeegce
ccttcttgag
gtcctccatg
cgcacatgte
tgactttgat
tcccaagacc
tggcgtcgaa
ttccgggtcc
taaacaagga
caagctgagc
ggttggcagce
tgctgccaaa
cctactgtgg
tctgaatgag
gctatcttgg
tcttaacagg
cgcagatctt
tgccttectg
tgtgcaccta
tgttggtgat
gagggaaggg

tatgagactc
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gcctgctcga
ggtgccggceca
ggctctctct
gcacttgtgg
atcggaggca
atcgccagct
cgctggttct
aatatgcctt
tatactaaca
cgcggtgttg
gctgcgttga
ggcgctttca
ggctctggtg
cttacgggta
gtgaaagggg
caattctgcg
cccggtgtta
ccagtgatca
ggtggcatcg
gaattaagtg
cacataatta
cctgaactgg
agaatgatgg
gttctcccag
Ctcacaccat
aacagatggt
gcggtaactc
cctcggatga
cttgccatca
ggagcgtttt
gtgtcgcaat

aatgacgagg

tggcgttgca
ccaacgatcc
gcacgtccag
cgggattcgg
tggctcatag
atgtttgggt
ctttgcaccc
cgggaatctt
ttgctggtct
ccgccttgge
ctggtcgcac
gaactcgaaa
gagtgttcac
attcggctag
acttcgccat
aggacggatg
ttgggaatgg
ccgaagctgg
tcacgcgcecce
aattctttgc
aagacacgtg
agggaggcct
gacatgcctg
ctgtcctggt
ggtctgcgca
cacttgcctt
aagggcaccc
tggttgtgac
ttttgtactt
ctgcagcttt
cctgcggaat

acttggactt
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catgcttgct
atggtgcact
attgtgcatc
tcttcaggaa
gttgagttgt
accccttacc
ccttaccatc
ggccgtggtyg
tgtcaccccc
taccgcacca
catgctgttc
gccctcactg
catcgacggg
ggtttccgga
agctgattgc
gactggccgt
attcgcctte
tgagattgtc
ttcaggccag
tggacccaag
cgaagtacct
ctccaccgtce
gacgcccttg
tcggagtgtt
agttctgatg
ttacagcctt
gttgcaggca
ctcaccagtc
gttcaagtac
cttcttgcga
gaatcatgag

ccttacgaaa

ggggtttatg

aatccgtttg
tcccaacatg
atcgccttgg
aaggctgata
tggttgcttt
ctatggttgg
ttattggttt
tatgatattc
gatggaacct
accccgtcte
aacaccgtca
aaaattaggt
gtcggcttca
ccgaattggc
gcctattggce
tgcttcaccg
ggcgttcaca
ttttgtaacg
gtcccgceteg
tcagatcttt
caacttctgt
gttgctgtgg
ttctecctttg
atcaggcttc
ggtgcggtga
gtaatgaatt
ccagtgattg
cgcggcectge
tactttgccg
tcattgactg

tggactgatt

4980

5040

5100

5160

5220

5280

5340

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



ttaagtgctt
cctatgcaaa
gtactttggc
acattgttgt
gtaccaagca
tggcgcgegt
caccgaaagt
agaagaggcg
aattttggga
cgtgggagtg
gtgggcatac
agttcctggt
ccgtggagca
agaaactgaa
gctagccgcc
ggtaaaaata
ggccagtgag
ggttgacggt
ctccggtgcet
cgatggcacg
gcaaataata
caagctgtac
gtttggagac
ctgcctcacg
gccctecceggt
ctctaggcct
agacctctcc
tgtgcgtaag
ttaccctgcecce
tcagagcgtc
tgttacccct

cggcaccaat

tgtttctgcg
agcacttaga
caagcttgag
tgctcttgge
tactctccaa
cgttgaccca
tctagagaat
taggatggaa
caagaattcc
cctcagagtt
tactattgaa
cccecgtcaac
ggcccttgge
aagaataatt
agcggcttga
gtcaaatttc
gttgagctga
ggtgttgtgce
gacgcatctc
ctttgggact
caggcttgtg
cctgttaggg
ataccttaca
cccaatgcca
tttgaattgt
gactgcccca
aagtatgact
tacctgtttg
aagaattcta
cccgaaatcg
tgtaccctca

aatttcattg
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tccaacatga
attgaacttg
gcttttgctg
catacgcctg
gtcattgaga
acccccacgce
ggtcccaacg
accgtcggcea
ggtgatgtgt
ggtgaccctg
gataaggatt
ccagagagcg
atgatgaatg
gacaaacttc
cccgcetgtgg
acaaccggac
aagacgcggt
tcctgegtte
ctaagttact
ttgaggccga
acattaggcg
gcaaccctga
aaacccccag
ctccggtgac
atgtaccgac
aacagttgac
tgtccaccca
cccacgtggg
tggctggaat
acgttctgtg
agaaacagta

cgttggccca

ggaatgcagc
cccagttggt
ataccgtggc
ttggcagcat
ccagagtcct
ccccacccgce
cctgggggga
tctttgtcat
tttacgagga
ccgactttaa
acaaagtcta
gaagagccca
tcgacggtga
agggcctgac
tcgeggegge
tttcacccta
cgagcacaac
cgcagttcct
cgctcgtcac
ggccaccaaa
cggtgacgca
gcgggtaaaa
tgacactggg
tgatgggcge
cattccagcg
agagcacggc
aggctttgtt
taagtgcccg
aaatgggaac
cgcacaggcc
ttgtgggaag

ccgggcageg
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aggccaattc
gcaggttgat
accccaactc
cttcgaccta
tgccgggtcec
acccgtgccc
tggggaccgt

gggtgggaag

ggtccatgac
ccctgagaag
cgcctccccea
atgggaagct
actgacggcc
taaggagcag
ttggttgtta
gggcctgtga
caacacccgg
tcgcttatag
gggccgggga
gaggaaattg
cctgaaattg
ggagttttac
agcccagtge
tcegtcettgg
tctgtccttg
tgtgaggatg
ttacctgggg
cccgttcecatce
aggtttccaa
gtgcgagaaa
aagaagacta

ttgagtggtg

atcgaggctg
aaggttcgag
tcgccecggtg
aaggttggtg
aaaatgaccg
atccccctcece
ttgaataaga
aagtaccaga
aacacagatg
ggaactctgt
tctggcaaga
gcaaagcttt
aaagaagtgg
tgtttaaact
ctgagacagc
atttaaaagt
ttgcaagacc
atgtcctgat
acactgggat
cgctcagtgc
gtctccctta
agaatacaag
acgcggctgce
ctactaccat
attatcttga
ccgcattgag
ttcttcgect
ggccttccac
ccaaggacat
actggcaaac
ggacaatact

tcacccaggg

6900

6960

7020

7080

7140

7200

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



cttcatgaaa
acagactccg
acctgcaatt
gcacctaccg
agtgactaag
ttacagcttg
tcatggcctt
cctgatcgte
ccactggtgg
agccataacg
ccccaaccgt
tgaatactac
tcctgaatgg
cagctttccc
ggggaagaag
tggcctcgac
gtgtggccac
cacaagccct
catgcatgtg
attagtctcc
tgctagcacc
tgtgttgcge
tcagcaggtc
gattagggct
tgcecccectece
gaattccttc
caaaaccacc
tcattgctat
acagaacatc
cacaacccgt
ccacagggac

tgtggtcaca

aaggcgttta
atcttaggca
gtccgcectggt
tcgtacgtgce
aggggtggcee
gtgatatatg
ctgttcctac
tattcggacg
gtcgaacatc
gactcgccat
gacaggatcc
gccgeggegg
tttgaagagc
ggcccgcecgt
tccagaatgt
gtctgtattt
ccggcetggtt
ctagatgagg
gagcagggtc
gttaggcgtg
gccctactcce
agcaggttca
caggatggtg
ttggggacgt
cgtaccggcc
ttggatgaag
ctcacctgtc
gtttttgaca
tgtgatgcca
gtaacctacg
cgagaggacg

ctgcatttgc

29897

actcgcccat
ggtgccttga
ttgccgccaa
tgaactgctg
tgtcgtctgg
cacagcacat
aagaccagct
acctcgtgct
tgaatttgat
catttctagg
tcgcggceccect
ctgcaatact
ttgtggttgg
tcttcttgte
gcgggtattg
accacaccca
ctggttcttg
tgttagaaca
tcacccctct
gcatcagagg
ccacttgtaa
tcatcggtcc
atgtcattta
gccggttcaa
cgtgggttcg
cagcgtattg
tgggagactt
tcatgcctca
tccaaccaga
tggaaaaacc
gcgccatcac

ccactaaaga

cgcccteggg
agctgatctt
ccttctttat
ccatgaccta
cgacccgatc
ggtgcttagt
gaagttcgag
gtatgccgaa
gctgggtttt
ctgtaggata
cgcttaccat
catggacagc
gatagcgcag
catgtgggaa
cggggccccg
cttccaccag
tagtgagtgc
agtcccgtat
tgacccaggc
aaatgaagtt
agagatcaac
gcccggtgcet
cacaccgact
cgtcccagca
catcctagcc
taatcacctt
caaacaactc
gacccagttg
ttacagggac
tgtcaagtat
aattgactcc

ttcactcaac
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aaaaacaaat
gcatcctgtg
gaacttgcct
ttggtcacgc
acttctgtgt
tactttaaaa
gacatgctca
tctcccacca
cagacggacc
ataaatggac
atgaaggcaa
tgtgcttgtt
tgcgcccgcea
aaactcagat
gctccgtacg
cattgtccag
aaaccccccce
aagcctccac
agataccaga
gacctaccag
atggtcgctg
gggaaaacat
caccagacca
ggtacaacgc
ggcggttggt
gatgtcttga
cacccagtgg
aagaccatct
aaacttgtgt
gggcaagtcc
agtcaaggcg

aggcaaagag

ttaaggagct
atcgatccac
gtgctgaaga
agtccggcege
ctaacaccat
gtggtcaccc
aagtccaacc
tgccgaacta
caaagaagac
gccagctagt
gcaatgtttc
tagagtatga
aggacggcta
ccaatcatga
ccactgcctg
tcacaatctg
tagggaaagg
ggactgtaat
ctcgccgegg
acggtgatta
tcgcctctaa
actggctcct
tgctcgacat
tgcaattccc
gtcctggtaa
ggctccttag
gttttgattc
ggagattcgg
ccatggtcaa
tcacccctta
ccacatttga

cccttgttge

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680



tatcaccagg
gtttgatctt
gatcgtactg
taaatttagg
ggaagggtcg
tgatttgaca
aacccagaac
gtatagccgt
ccctggggtce
ggagacagtc
ggagcgagaa
cgttggggga
agtcgcggta
ggatgtgtac
gaaagttatg
tttccaactt
ccgtgttect
cagaagagtt
cggtgctaaa
tctggcgtge
tgaatcggat
caatgatgcg
gaagttttat
aatggggtct
ggaatttttg
catcgccggt
gcgccctgece
gccgggtgga
aggtgtcaac
cagggcaagc
tggatgtggt

tggcttctceg

gcaagacatg
cctgcgaagg
gatagaaata
gccaccgaca
agctctccge
cagtttgcta
aatgaaaagt
gcgtgcattg
gtgtcatact
ttcagcaccg
gttgctgagt
tgtcatcatg
gtcggggttt
ctcccagacc
ttggacttca
gaaggccgct
gtcaactcca
gtcgggtcca
atcatcttgt
gcggagttct
acagcgtatc
tttcgtgcege
tttcceceegg
atacaaagcc
gtgtccattg
tggctggtgg
attcaccctg
cattcccacc
cctgattgat
tgcctggaaa
ggctcatttt

actgcccatg
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ctatctttgt
gcacacccgt
ataaagaatg
agcgegttgt
tccccaaggt
aactcccggt
ggccggatcg
gtgccggcecta
acctcacaaa
gccgaattga
ccctcccaca
tcacctccaa
cgagccccgg
ttgaggccta
aggaagttcg
atttcacctg
cggtgtatct
cccattgggg
ctagcgctta
cgctcgacga
tgtatgagtt
gccagaaagg
gccccegteat
tcttcgacaa
ttgatatcat
tcttttgcat
agcaattaca
tggggggtaa
gaaatggtgt
caggtggtga
caacatcttg

ctacacaacc

gtatgaccca
caacctcgca
cacagttgct
agattctctc
cgcacacaac
agaccttgca
gctggttgcc
tatggtggge
atttgtcaag
ggtggattge
tgccttcatt
ataccttccg
gaaagccgca
cctccaccca
actgatggtc
gtatcagctt
ggacccctgce
agctgacctc
ccatggtgaa
cccagtcaag
caccggaaac
gaaaatttat
tgaaccaact
aattggccag
catatttttg
cagattggtt
gaagatccta
aacacccttt
cgcgtcgaat
gcgaggctac
ccgccattga

tgcgcatgac
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cacaggcaat
gtgcaccgtg
caggctctag
cgcgccattt
ttgggatttt
ccccactggce
agccttcgcece
ccctcecggtgt
ggcgaggctce
cgggagtatc
ggcgacgtca
cgcttccttce
aaagcagtgt
gagactcagt
tggaaagaca
gcaagctacg
atgggccctg
gcagtcaccc
atgcctcctg
tacaaacaca
ggtgaggact
aaggccactg
ttaggcctga
ctttttgtgg
gccattttgt
tgctcecgegg
tgaggccttt
ggggatgttt
gtaccgcatc
gctgtctcge
agccgagacc

agggtcaaat

tgcagagcat
atgagcagct
gcaacggaga
gtgctgatct
atttctcacc
ccgtggtgac
ctgtccataa
ttctaggcac
aagtgcttcc
ttgatgacag
aaggcaccac
ccaaggaatc
gcacattgac
ccaagtgctg
agacggccta
cctcgtacat
ccctttgcaa
cttatgatta
gatacaagat
cctgggattt
gggaggatta
ctaccagcat
attgaaatga
atgctttcac
ttggcttcac
tattccgtgce
ctttctcagt
tggcaccata
atggaaaaag
attagtagtt
tgtaaatatt

gtaaccatag

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460

11520

11580

11640

11700

11760

11820

11880

11940

12000

12060

12120

12180

12240

12300

12360

12420

12480

12540

12600



tgtataatag
agcttcatga
cagcttcttg
ttggtttccg
tccaccttge
gtgcaggata
tcecgectgge
gtccttcagc
agtttatgtt
cttgcctcge
cggcggcaat
aaatgtttcg
gacatcaaaa
cttaggcatg
atagggacac
tcttctgatc
ggattcaagg
agctacgtcc
ctgcttcatt
gccatcctac
ttgctcgcga
cgccaacagc
gaatggcaca
tccegtgttg
agttggtctg
catctacgcg
ctgcatgtcc
cagactctat
aggtcatctg
cagagtttca
ccacaaaagg

aaggtaagtc

cactttaaat
ttttcagcaa
tactcttttt
ctggttaggg
ctcacccgac
gggcatgacc
ctctccagceg
tacacggcce
gacatcaagc
catgacaata
tggtttcacc
tggtttctca
ccaacactac
gcgactcgtc
ctgtgtatat
tcctcatget
tggtatttgg
aacatgtcaa
tcatgacacc
tggcaatttg
ttgctttctt
agcagcagct
gattggctgg
actcacattg
gttactgtgt
gtctgtgctc
tggcgctact
cgttggcggt
atcgacctca
gcggaacaat
tgcttttggce

gcggccgact
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caggtgtttg
tggctaatag
gttgtgctgt
gcaatttttc
aagcagccgc
gatgtgggga
aaagccactt
agttccatcc
accaattcat
tttcagcecgt
tagaatggct
ggcgttcgcec
cgcagcatca
ctttccgacg
caccatcaca
ttcttettge
caatgtgtca
agagtttacc
tgagaccatg
aatgttcaag
tgtggtgtat
ctcattttca
cagaaaaatt
tttcctatgg
ccaccgccgg
tggctgcgtt
cttgtaccag
cgcccecgttat
aaagagttgt
ggggtcgtct
gttttccatt

gctagggctt

ctatttttcc
ctgtacattc
ggttgcgggt
tttcgaactc
tgaggtcctt
ggacgatcac
gaccagtgtt
cgagatattt
ctgcgccgtt
atttcagacc
gcgtccecctte
tgcaagccat
ggctttgttg
attcgcaaaa
gccaatgtga
cttttctatg
ggcatcgtgg
caacgctcct
aggtgggcaa
tatgttgggg
cgtgccgtte
gttgatttat
tgattgggca
tgcactcacc
gttttatcac
gatttgcttc
atataccaac
catagaaaaa
gcttgatggt
ctagacgact
acctacacgc

ctgcaccttt
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aacccctggt
ctccatattt
tccaatgcta
atggtgaatt
gaacccggta
gacgaactgg
tacgcctggt
gggataggga
catgacgggc
tactatcaac
ttttcctett
gtttcagttc
tcctccagga
gctctcaatg
cagatgagaa
cttctgagat
ctgtgtgtgt
tggtggtcga
ccgttttagce
aaatgcttga
tggtttgctg
aacttgacgc
gtggagactt
accagccatt
gggcggtatg
gttattaggc
ttcecttcetgg
gggggtaagg
tccgtggcaa
tttgccatga
cagtaatgat

tgatctttct

tccecggceceaa
tcctetgttg
cgtactgttt
acacggtgtg
ggtctctttg
ggttcatggt
tggcgttcct
acgtgagtga
agaacaccac
atcaggtcga
ggttggtttt
gagtctttca
catcagctgc
ccgcacggcg
ttacttacat
gagtgaaaag
caactttacc
tcatgtgcgg
ctgtcttttt
ccgcgggcetg
tgctcggcaa
tatgtgagct
ttgtcatctt
tccttgacac
tcttgagtag
ttgcgaagaa
acactaaggg
ttgaggtcga
cccctttaac
tagcacggct
atatgctcta

gaattgtgcect

12660

12720

12780

12840

12900

12960

13020

13080

13140

13200

13260

13320

13380

13440

13500

13560

13620

13680

13740

13800

13860

13920

13980

14040

14100

14160

14220

14280

14340

14400

14460

14520



tttaccttcg
atgggagcag
atcacctcca
cacgtcgaaa
gtccggegtce
gtgttgggtg
taacaacggc
ccagatgctg
gaaaagtaag
caggcatcac
taaccagggc
gtttagtttg
atgatgggct
ggcactgatt
aaaatttaat
aaaaaaaaaa
<210> 2

<211>

<212>
<213>

ADN

<220>
<223>
nt)vdi

<400> 2
atgacgtata

ggcacagccc
gcttaggggt
cccctttaac
ttatggcgga
tgaatctcca
tccggtggac
ggctttctgce
gaatggtgcg

aggctctaca

ggtacatgac
tagttgcact
gatgccgttt
gtgccgeggg
ccggctccat
gcagaaaagc
aagcagcaaa
ggtaaaatca
aagaaaaacc
ttcacccctg
gctggaactt
ccgacgcatc
ggcattcttt
gacattgtgc
tggcgagaac

aaaaaaaaaa

15444

ggtgttggct
aaaacttgct
ctgtccctag
catgtctggg
gggccaagtc
agttcctgag
gttgccacgt
gatctttcca
ggttgcagct

agtttatgaa
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attcgcgcac
tctttggggyg
gtgcttgcta
ctttcatccg
tacggttaac
tgttaaacag
agaaaaagaa
tcgcccagea
cggagaagcc
gtgagcggca
gtaccctgtc
atactgtgcg
aggcacctca
ctctaagtca
catgcggccg

aaaaaaaaaa

Trinh ty nhédn tao

Dong lay nhié&m xéa bdé 2aa
hé gen hoan chinh

ctatgccacg
gcacggaaaa
caccttgctt
atacttgatc
tactgcacac
cttggggtge
gcattcccca
attgcacgaa
gagatttaca

cggggttgtc

tttcagagca
gtgtactcag
ggccgcaagt
attgcggcaa
ggcacattgg
ggagtggtaa
ggggaatggc
aaaccagtcc
ccattttcct
attgtgtctg
agattcaggg
cctgatccgce
gtgtcagaat
cctattcaat

caattaaaaa

caaatagggt
ccatagaaac
acattctggc
atgataacca
tgccecgggtt
accttgtcaa
cagccagtca
agaggcaagg
ctagcgaccg
tcgtcgatcce
aggataagtt
gtcacagcat
tggaagaatg
tagggcgacc

aaaaaaaaaa

cgcgctcgcet
ctggaaattc
ccctgecccac
cgcatttgtc
gaaaagcctc
atatgccaaa
accagctgtg
gaccgggcaa
aagatgacgt
agactgcctt
acactgtgga
caccctcagce
tgtggtggat
gtgtgggggt

daaaaaaaaaa
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gcatttgtat
cgcccttctg
ctggagttgc
ggtgcacgtg
gatgtctcag
tgggcctatt
ctgtcgagtg
tgaccagtgg
gagccggcca

gctggtaccc
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tgtcaggagce
tgacagcctt
actgctttac
cacccccaat
tgcacggtct
ttataggccc
ctcccecctgcece
aaacctgaac
actcacccct

cattgtcgga

tgtgaccatt
cttcagggga
ggtctctcca
gccagggtgt
ctccttectce
gaagagccac
ggggcctgcet
tttcaacaaa
gcagttttga

cctgtcecctg

14580
14640
14700
14760
14820
14880
14940
15000
15060
15120
15180
15240
15300
15360
15420

15450

(15,444

60
120
180
240
300
360
420
480
540

600



gagtggccgt
atgtgttaac
agtgtgctat
ggaaagtctc
agttgaagtt
tgtctgagtt
acggctgcect
tgctcccacc
ccaagcatgg
cagtgactga
tccgceccecactt
taagggtaga
gcagtcacaa
ccacggtcgc
ttgccagcgce
gtggttggca
ctcttccega
ccatccaaat
agtacgtgct
cttctttgct
tcccagacgt
taatgcactt
atcgtctggc
gaggaggaga
ttgaggaatg
caaaagttga
agagggctcg
gggttgagac
ttcctgtegt
tgtccaattg
ccttgctctce

ctggccecgceg

ttacgccaac
caacctaccg
ggctaacgtc
ctgggccect
gattgcgaac
tgccttcata
tcccgetgat
ggaagttcag
tgtccatggc
tacagatgga
cagattggcg
gcctaatacg
gtggtacggt
tcaccgecgcet
caacagggct
ctgcatttce
gagagtgaga
cctcaggctc
caagctggaa
ccccecttgaa
ggtcgaagtt
gcctagcagt
ttcecceggee
gcatcctgac
ctgctgttcc
ccagtacctc
cccgecgagce
ggcgaatcag
gactcaagag
ctactaccct
taagttggag

acccgcactg
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tccctacatg
ctcccgcaga
tatgacattg
cgtggcgggg
cgactccaca
gcccctggga
actgtccctg
aataaagaaa
aagtacctac
cctattgtcg
gaagaaccta
tcgccattgg
gctggaaaga
ttgccecgcetce
gagcatctca
gccattacca
ccttcagatg
cécgcggcct
ggtgagcact
tgtgttcagg
tccggatttg
gtcatcccag
gccactgtgt
caggtgtgct
cggaacaaag
cgtggtgcag
gcgacggaca
acaaccaaac
cctttggaca
gcacaaggtg

ggggttgttc

ccgaacgggc

tgagtgacaa
ggcccaagcc
gccataacgc
atgaagtgaa
tctececttece
gtggtgtctc
atgggaactg
ttcgcegtge
agcggaggct
tacagtactt
gcctccctgg
gtggcaaggg
gagcaaggag
gcgaagccca
agtactattc
accggatggt
actgggctac
tggacaggaa
ggaccgtctc
gttgttgtga
accctgcctg
ctgctctggc
ggactgtttc
tagggaaaat
ccaaccgggc
caagccttgg
cctcctttga
agctccatgt
gagactcggt
acgaggtccg
gtgaggaata

tcgacgagct
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acctttcccg
tgaagacttt
cgtcatgtat
atttgaaacc
gccccaccac
cttgcgggtc
ctggtggtac
taaccaattt
gcaagttaat
ctctgttagg
gtttgaagac
tgaaaaaatc
agcacgctct
gcaggccaag
cccgectgece
gaattccaaa
tgacgaggat
cggtgcttgt
tgtgacccct
gcataagagc
tcttgaccga
cgagatgtcc
gcaattcttt
tatcaacctt
taccccggaa
agaatgcttg
ttggaatgtt
caaccagtgc
ccctctgacce
tcaccgtgag
tgggctcacg

taaagaccag

ggagcaactc
tgccecttttg
gtggccagag
gtccccgaag
gcagtggaca
gagcaccaac
ttgtttgact
ggctatcaaa
ggtctccgag
gagagttgga
ctcctcagaa
ttccggtttg
ggtgcgactg
aagctcgagg
gacgggaact
tttgaaacca
cttgtgaata
gctggcgcca
gggatgaccc
ggtcttggtt
cttgctgaga
gacgacttca
gcccgccaca
tgtcaggtga
gaggttgcgg
gccaagcttg
gtgcttcctg
cgcgctctgg
gccttctcge
aggctaaact

ccaactggac

atggaggagg

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

2220

2280

2340

2400

2460

2520



atctgctgaa
aggttgatct
caagagttca
ctgctccgeg
ttcctaacgg
agccgatgac
tgccggcecce
agccaatttt
cggcagcagc
aatatgaggc
aagaagctga
ctgtgtcatc
aagccattat
gcctccgceat
aatggctttc
accaggcgtt
cgccgecgcece
gtgcagagag
ggaaaataga
aaccggtata
gcacagcagc
cagacggcgt
ggctcttcga
tctcacacct
ttactctatt
tgggtgtatt
cttttgctgt
actcgccaga
ttcgcagcect
gcggggcacyg
tggctggage

gaactgctcc

attagtcaac
aaaagcttgg
gcctcgaaaa
caggaaggtc
ttgggaagat
acctctgagt
agttcctgca
tgtgtctgca
gccgatgtge
ttccccecta
ggaagttctg
aagcagctcc
cgactcgggc
catgcgtgag
tcgcatgtgg
tcgcacctta
ctacccgtgt
cgaccttacc
aaataccggt
caaccaacct
tccgtcecgeg
agatgcggac
ccaattgagc
cttcaaatct
ttgcctettt
ttctgggtct
tggcctgttc
gtgcaggaac
tgttgtgggc
ctacatctgg
ttatgtgctt

taatgaaatc
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gcccaggcaa
gtcaaaaatt
acgaagtctg
agatctgatt
tcgactgttg
gagcctgtac
ccgcgtagag
ctgcgacaca
caggacgaac
acaccaccgc
agtgaaatct
ctgtcaagtg
gggccctgca
gcttgtgatg
gatagggtgg
gatggcaggt
gggtttgtga
attggttcag
gagatgatca
gccaaagact
ggtacaggtg
ggtggggggc
cgtcaggttt
gacagtggtt
ttgtgttaca
tctcggegtg
aagcctagtgt
gtccttcatt
ccegteggtce
cattttttgce
tctcaaggta

gccttcaacg

cttcagaaat
acccacggtg
tcaagagctt
gtggcagccc
gtggtcccct
ttatttccag
ctgtgtcccg
aatttcagca
ccttagattt
agaacgtggg
cggatattct
ttaagatcac
gtgggcacct
cggccaagct
acatgctgac
ttgggtttct
tgttgcctca
tcgccactga
accagggacc
cccggatatce
gcgccggcett
cgttgcagac
ttaacctcgt
attctccggg
gctacccatt
tgcgcatggg
ccgacccagt
cttttgagct
tcggtcttge
ttaggcttgg
ggtgtaaaaa

tgttcecttt

-81-

gatggcctgg

gacaccgcca
gctagagaac
gattttgatg
tgatctttcg
gccagtgaca
accgatgacg
ggtggaaaaa
gtctgcatcc
cattctggag
gaatgatacc
acgcccaaaa
ccaaagggaa
tagtgaccct
ttggcgcaac
cccaaagatg
cacccctgca
agatattcca
cttggcatcc
gtcgcggggg
atttactgat
ggtaagaaag
Cctcccatctc
tgattggggt
cttcggtttc
ggtttttggc
cggcactgct
tctcaaacct
cattcttggce
cattgttgca
gtgctgggga

tacacgtgcg

gcagccgagc
cccectcecac
aagcctgtcc
ggcgacaatg
gcaccatccg
tctttgagtg
ccctegagtg
gcaaatctgg
tcacagactg
gtaagggggc
aaccctgcac
tactcagctc
aaagaagcat
gccacgcagg
acgtctgcectt
atactcgaga
ccttccgtga
cgcatcctcg
tctgaggaag
tctgacgaga
ttgccacctt
aaagctgaaa
cctgttttct
tttgcagctt
gttccectcet
tgctggctgg
tgtgagtttg
tgggaccctg
aggttactgg
gattgtatct
tcttgtataa

accaggtcgt

2580

2640

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

4440



cactcatcga
ccactgggtg
ccatcgcgtt
cttatgatcc
tggccgaggce
ttcececaccgg
ctacagccct
cccagctgaa
tcattgctge
taacttcagt
ccgttcctgg
gccttaccct
tcgttttgat
tgctgtgcat
gtgtgtttcc
tgtttttett
ctctttggct
atcattacac
acttggctgc
agcttgggtc
atgtggttgg
gcgtgactgce
atcaaatgct
aaggagctgc
tgacatcctc
cgtgcggcga
caggatcaaa
tggcacccat
gtgatgtgaa
gcgceccttget
gtgtgttttt

ggtttttcat

cctgtgcgat
gcgtgggtge
cgcccagttg
taatcaagcc
agtcccaaaa
agtgaaagtt
ccggtcectggt
tggactaaag
cctgcatgtt
ggggtcttge
ctacggacca
gcccttgaca
tttcgtttce
tttacttgca
ttgttggttg
gatttctgta
tttgggacgt
cagtggcccc
cgtccgecege
ccttcttgag
gtcctccatg
cgcacatgtc
tgactttgat
tcccaagacc
tggcgtcgaa
ttccgggtcec
taaacaagga
caagctgagc
ggttggcagce
tgctgccaaa
cctactgtgg

tctgaatgag
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cggttttgtg
tggaccggcce
gatgaaaaga
gtgaagtgct
gtggccaaag
gatcccgagt
tactctacca
atcaggcaaa
gcctgctcga
ggtgccggea
ggctctctct
gcacttgtgg
atcggaggca
atcgccagcet
cgctggttct
aatatgcctt
tatactaaca
cgcggtgttg
gctgcgttga
ggcgctttca
ggctctggtg
cttacgggta
gtgaaagggg
caattctgcg
cccggtgtta
ccagtgatca
ggtggcatcg
gaattaagtg
cacataatta
cctgaactgg
agaatgatgg

gttctcccag

cgccaacagg
gaagtcccat
ggattacggc
tgcgggtgtt
tttctgctat
gcaggatcgt
caaacctcgt
tttccaagcc
tggcgttgca
ccaacgatcc
gcacgtccag
cgggattcgg
tggctcatag
atgtttgggt
ctttgcaccc
cgggaatctt
ttgctggtct
ccgcecttgge
ctggtcgcac
gaactcgaaa
gagtgttcac
attcggctag
acttcgccat
aggacggatg
ttgggaatgg
ccgaagctgg
tcacgcgccce
aattctttgc
aagacacgtg
agggaggcct
gacatgcctg

ctgtcctggt

-82-

catggacccc
tgagcaaccc
tagaactgtg
acaggcgggt
tccattccga
ggttgacccc
ccttggtgtg
ttcgggagga
catgcttgct
atggtgcact
attgtgcatc
tcttcaggaa
gttgagttgt
accccttacc
ccttaccatc
ggccgtggtg
tgtcaccccc
taccgcacca
catgctgttc
gccctcactg
catcgacggg
ggtttccgga
agctgattgc
gactggccgt
attcgcctte
tgagattgtc
ttcaggccag
tggacccaag
cgaagtacct
ctccaccgtc
gacgcccttg

tcggagtgtt

attttcctcg
tctgaaaaac
gtcgctcage
ggggcgatgg
gcccettttt
gatactttta

ggggactttg

ggcccacacc
ggggtttatg
aatccgtttg
tcccaacatg
atcgccttgg
aaggctgata
tggttgcttt
ctatggttgg
ttattggttt
tatgatattc
gatggaacct
accccgtcte
aacaccgtca
aaaattaggt
gtcggcttca
ccgaattggc
gcctattggce
tgcttcaccg
ggcgttcaca
ttttgtaacg
gtcccgctceg
tcagatcttt
caacttctgt
gttgctgtgg

ttctecctttg

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360



ggatgtttgt
taacagcagc
ccggttttgt
tgagcaccta
cgtgtggtgt
acaatgttct
agggaaagtt
gtgccctcge
ttaagtgctt
cctatgcaaa
gtactttggc
acattgttgt
gtaccaagca
tggcgegegt
caccgaaagt
agaagaggcg
aattttggga
cgtgggagtg
gtgggcatac
agttcctggt
ccgtggagca
agaaactgaa
gctagccgcece
ggtaaaaata
ggccagtgag
ggttgacggt
ctccggtget
cgatggcacg
gcaaataata
caagctgtac
gtttggagac

ctgcctcacg

gctatcttgg
tcttaacagg
cgcagatctt
tgccttectg
tgtgcaccta
tgttggtgat
gagggaaggg
tatgagactc
tgtttctgceg
agcacttaga
caagcttgag
tgctcttgge
tactctccaa
cgttgaccca
tctagagaat
taggatggaa
caagaattcc
cctcagagtt
tactattgaa
ccccgtcaac
ggcccttgge
aagaataatt
agcggcttga
gtcaaatttc
gttgagctga
ggtgttgtgce
gacgcatctc
ctttgggact
caggcttgtg
cctgttaggg
ataccttaca

cccaatgcca
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ctcacaccat
aacagatggt
gcggtaactc
cctcggatga
cttgccatca
ggagcgtttt
gtgtcgcaat
aatgacgagg
tccaacatga
attgaacttg
gcttttgctg
catacgcctg
gtcattgaga
acccccacgce
ggtcccaacg
accgtcggca
ggtgatgtgt
ggtgaccctg
gataaggatt
ccagagagcg
atgatgaatg
gacaaacttc
cccgcectgtgg
acaaccggac
aagacgcggt
tcctgegtte
ctaagttact
ttgaggccga
acattaggcg
gcaaccctga
aaacccccag

ctccggtgac

ggtctgcgca
cacttgcctt
aagggcaccc
tggttgtgac
ttttgtactt
ctgcagcttt
cctgcggaat
acttggactt
ggaatgcagc
cccagttggt
ataccgtggce
ttggcagcat
ccagagtcct
ccccaccegce
cctgggggga
tctttgtcat
tttacgagga
ccgactttaa
acaaagtcta
gaagagccca
tcgacggtga
agggcctgac
tcgeggegge
tttcacccta
cgagcacaac
cgcagttcct
cgctcgtcac
ggccaccaaa
cggtgacgca
gcgggtaaaa
tgacactggg

tgatgggcgce
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agttctgatg
ttacagcctt
gttgcaggca
ctcaccagtc
gttcaagtac
cttcttgcga
gaatcatgag
ccttacgaaa
aggccaattc
gcaggttgat
accccaactc
cttcgaccta
tgccgggtcce
acccgtgcecc
tggggaccgt
gggtgggaag

ggtccatgac
ccctgagaag
cgcctcccea
atgggaagct
actgacggcc
taaggagcag
ttggttgtta
gggcctgtga
caacacccgg
tcgcttatag
gggccgggga
gaggaaattg
cctgaaattg
ggagttttac
agcccagtgc

tcegtettgg

atcaggcttc
ggtgcggtga
gtaatgaatt
ccagtgattg
cgcggcectgce
tactttgccg
tcattgactg
tggactgatt
atcgaggctg
aaggttcgag
tcgcecggtg
aaggttggtg
aaaatgaccg
atccccectcce
ttgaataaga
aagtaccaga
aacacagatg
ggaactctgt
tctggcaaga
gcaaagcttt
aaagaagtgg
tgtttaaact
ctgagacagc
atttaaaagt
ttgcaagacc
atgtcctgat
acactgggat
cgctcagtgce
gtctccctta
agaatacaag
acgcggctgce

ctactaccat

6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220

8280



gcccteceggt
ctctaggcct
agacctctcc
tgtgcgtaag
ttaccctgcce
tcagagcgtc
tgttacccct
cggcaccaat
cttcatgaaa
acagactccg
acctgcaatt
gcacctaccg
agtgactaag
ttacagcttg
tcatggcctt
cctgatcgte
ccactggtgg
agccataacg
ccccaaccgt
tgaatactac
tcctgaatgg
cagctttccc
ggggaagaag
tggcectcgac
gtgtggccac
cacaagccct
catgcatgtg
attagtctcc
tgctagcacc
tgtgttgcgce
tcagcaggtc

gattagggct

tttgaattgt
gactgcccca
aagtatgact
tacctgtttg
aagaattcta
cccgaaatcg
tgtaccctca
aatttcattg
aaggcgttta
atcttaggca
gtccgectggt
tcgtacgtge
aggggtggcec
gtgatatatg
ctgttcctac
tattcggacg
gtcgaacatc
gactcgccat
gacaggatcc
gccgeggcegyg
tttgaagagc
ggcccgcecgt
tccagaatgt
gtctgtattt
ccggcectggtt
ctagatgagg
gagcagggtc
gttaggcgtg
gccctactcce
agcaggttca
caggatggtg

ttggggacgt
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atgtaccgac
aacagttgac
tgtccaccca
cccacgtggg
tggctggaat
acgttctgtg
agaaacagta
cgttggccca
actcgcccat
ggtgccttga
ttgccgccaa
tgaactgctg
tgtcgtctgg
cacagcacat
aagaccagct
acctcgtgcet
tgaatttgat
catttctagg
tcgcggeect
ctgcaatact
ttgtggttgg
tcttcttgte
gcgggtattg
accacaccca
ctggttcttg
tgttagaaca
tcacccctcet
gcatcagagg
ccacttgtaa
tcatcggtcce
atgtcattta

gccggttcaa

cattccagcg
agagcacggc
aggctttgtt
taagtgcccg
aaatgggaac
cgcacaggcc
ttgtgggaag
ccgggcageg
cgccctceggg
agctgatctt
ccttctttat
ccatgaccta
cgacccgatc
ggtgcttagt
gaagttcgag
gtatgccgaa
gctgggtttt
ctgtaggata
cgcttaccat
catggacagc
gatagcgcag
catgtgggaa
cggggccceeg
cttccaccag
tagtgagtgce
agtcccgtat
tgacccaggc
aaatgaagtt
agagatcaac
gcccggtgcet
cacaccgact

cgtcccagca
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tctgteccttg
tgtgaggatg
ttacctgggg
cccgttcatc
aggtttccaa
gtgcgagaaa
aagaagacta
ttgagtggtg
aaaaacaaat
gcatcctgtg
gaacttgcct
ttggtcacgce
acttctgtgt
tactttaaaa
gacatgctca
tctcccacca
cagacggacc
ataaatggac
atgaaggcaa
tgtgcttgtt
tgcgccegea
aaactcagat
gctccgtacg
cattgtccag
aaaccccccce
aagcctccac
agataccaga
gacctaccag
atggtcgctg
gggaaaacat
caccagacca

ggtacaacgc

attatcttga
ccgcattgag
ttcttcgect
ggccttccac
ccaaggacat
actggcaaac
ggacaatact
tcacccaggg
ttaaggagct
atcgatccac
gtgctgaaga
agtccggcegce
ctaacaccat
gtggtcaccc
aagtccaacc
tgccgaacta
caaagaagac
gccagctagt
gcaatgtttc
tagagtatga
aggacggcta
ccaatcatga
ccactgcctg
tcacaatctg
tagggaaagg
ggactgtaat
ctcgcecgegg
acggtgatta
tcgcctctaa
actggctcct
tgctcgacat

tgcaattccc

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200



tgccecectcece
gaattccttc
caaaaccacc
tcattgctat
acagaacatc
cacaacccgt
ccacagggac
tgtggtcaca
tatcaccagg
gtttgatctt
gatcgtactg
taaatttagg
ggaagggtcg
tgatttgaca
aacccagaac
gtatagccgt
ccctggggtce
ggagacagtc
ggagcgagaa
cgttggggga
agtcgcggta
ggatgtgtac
gaaagttatg
tttccaactt
ccgtgttect
cagaagagtt
cggtgctaaa
tctggcgtgce
tgaatcggat
caatgatgcg
gaagttttat

aatggggtct

cgtaccggcc
ttggatgaag
ctcacctgtc
gtttttgaca
tgtgatgcca
gtaacctacg
cgagaggacg
ctgcatttge
gcaagacatg
cctgcgaagg
gatagaaata
gccaccgaca
agctctccge
cagtttgcta
aatgaaaagt
gcgtgcattg
gtgtcatact
ttcagcaccg
gttgctgagt
tgtcatcatg
gtcggggttt
ctcccagacc
ttggacttca
gaaggccgct
gtcaactcca
gtcgggtcca
atcatcttgt
gcggagttct
acagcgtatc
tttcgtgege
tttcceceegg

atacaaagcc
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cgtgggttceg
cagcgtattg
tgggagactt
tcatgcctca
tccaaccaga
tggaaaaacc
gcgccatcac
ccactaaaga
ctatctttgt
gcacacccgt
ataaagaatg
agcgcgttgt
tccccaaggt
aactcccggt
ggccggatcg
gtgccggcta
acctcacaaa
gccgaattga
ccctcccaca
tcacctccaa
cgagccccgg
ttgaggccta
aggaagttcg
atttcacctg
cggtgtatct
cccattgggg
ctagcgctta
cgctcgacga
tgtatgagtt
gccagaaagg
gccccegtceat

tcttcgacaa

catcctagcc
taatcacctt
caaacaactc
gacccagttg
ttacagggac
tgtcaagtat
aattgactcc
ttcactcaac
gtatgaccca
caacctcgca
cacagttgct
agattctctc
cgcacacaac
agaccttgca
gctggttgcce
tatggtgggc
atttgtcaag
ggtggattgc
tgccttcatt
ataccttccg
gaaagccgca
cctccaccca
actgatggtc
gtatcagctt
ggacccctgce
agctgacctc
ccatggtgaa
cccagtcaag
caccggaaac
gaaaatttat
tgaaccaact

aattggccag
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ggcggttggt
gatgtcttga
cacccagtgg
aagaccatct
aaacttgtgt
gggcaagtcc
agtcaaggcg
aggcaaagag
cacaggcaat
gtgcaccgtg
caggctctag
cgcgccattt
ttgggatttt
ccccactggce
agccttcgece
cccteggtgt
ggcgaggctce
cgggagtatc
ggcgacgtca
cgcttccttce
aaagcagtgt
gagactcagt
tggaaagaca
gcaagctacg
atgggccctg
gcagtcaccc
atgcctcctg
tacaaacaca
ggtgaggact
aaggccactg
ttaggcctga

ctttttgtgg

gtcctggtaa
ggctccttag
gttttgattc
ggagattcgg
ccatggtcaa
tcacccctta
ccacatttga
cccttgttge
tgcagagcat
atgagcagct
gcaacggaga
gtgctgatct
atttctcacc
ccgtggtgac
ctgtccataa
ttctaggcac
aagtgcttcc
ttgatgacag
aaggcaccac
ccaaggaatc
gcacattgac
ccaagtgctg
agacggccta
cctcgtacat
ccctttgceaa
cttatgatta
gatacaagat
cctggggttt
gggaggatta
ctaccagcat
attgaaatga

atgctttcac

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460

11520

11580

11640

11700

11760

11820

11880

11940

12000

12060

12120



ggaatttttg
catcgccggt
gcgccctgcce
gccgggtgga
aggtgtcaac
cagggcaagc
tggatgtggt
tggcttcteg
tgtataatag
agcttcatga
cagcttcttg
ttggtttccg
tccaccttge
gtgcaggata
tccgeectgge
gtccttcagce
agtttatgtt
cttgcctcge
cggcggcaat
aaatgtttcg
gacatcaaaa
cttaggcatg
atagggacac
tcttctgatce
ggattcaagg
agctacgtcc
ctgcttcatt
gccatcctac
ttgctcgecga
cgccaacagc
gaatggcaca

tcecegtgttg

gtgtccattg
tggctggtgg
attcaccctg
cattcccacc
cctgattgat
tgcctggaaa
ggctcatttt
actgcccatg
cactttaaat
ttttcagcaa
tactcttttt
ctggttaggg
ctcacccgac
gggcatgacc
ctctccagcg
tacacggccc
gacatcaagc
catgacaata
tggtttcacc
tggtttctca
ccaacactac
gcgactcgtc
ctgtgtatat
tcctecatget
tggtatttgg
aacatgtcaa
tcatgacacc
tggcaatttg
ttgctttett
agcagcagct
gattggctgg

actcacattg
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ttgatatcat
tcttttgeat
agcaattaca
tggggggtaa
gaaatggtgt
caggtggtga
caacatcttg
ctacacaacc
caggtgtttg
tggctaatag
gttgtgctgt
gcaatttttc
aagcagccgc
gatgtgggga
aaagccactt
agttccatcc
accaattcat
tttcagcecgt
tagaatggct
ggcgttegece
cgcagcatca
ctttccgacg
caccatcaca
ttcttecttge
caatgtgtca
agagtttacc
tgagaccatg
aatgttcaag
tgtggtgtat
Cctcattttca
cagaaaaatt

tttcctatgg

catatttttg
cagattggtt
gaagatccta
aacacccttt
cgcgtcgaat
gcgaggctac
ccgccattga
tgcgcatgac
ctatttttcc
ctgtacattc
ggttgcgggt
tttcgaactc
tgaggtcctt
ggacgatcac
gaccagtgtt
cgagatattt
ctgcgcegtt
atttcagacc
gcgtcccttce
tgcaagccat
ggctttgttg
attcgcaaaa
gccaatgtga
cttttctatg
ggcatcgtgg
caacgctcct
aggtgggcaa
tatgttgggg
cgtgccgtte
gttgatttat
tgattgggca

tgcactcacc
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gccattttgt
tgctcecgegg
tgaggccecttt
ggggatgttt
gtaccgcatc
gctgtctcge
agccgagacc
agggtcaaat
aacccctggt
ctccatattt
tccaatgcta
atggtgaatt
gaacccggta
gacgaactgg
tacgcctggt
gggataggga
catgacgggc
tactatcaac
ttttectett
gtttcagtte
tccteccagga
gctctcaatg
cagatgagaa
cttctgagat
ctgtgtgtgt
tggtggtcga
ccgttttage
aaatgcttga
tggtttgctg
aacttgacgc
gtggagactt

accagccatt

ttggcttcac
tattccgtgce
ctttctcagt
tggcaccata
atggaaaaag
attagtagtt
tgtaaatatt
gtaaccatag
tccecggcecaa
tcctctgttg
cgtactgttt
acacggtgtg
ggtctctttg
ggttcatggt
tggcgttect
acgtgagtga
agaacaccac
atcaggtcga

ggttggtttt

gagtctttca

catcagctgce
ccgcacggcg
ttacttacat
gagtgaaaag
caactttacc
tcatgtgcgg
ctgtecttttt
ccgcgggcetg
tgctcggceaa
tatgtgagct
ttgtcatctt

tccttgacac

12180

12240

12300

12360

12420

12480

12540

12600

12660

12720

12780

12840

12900

12960

13020

13080

13140

13200

13260

13320

13380

13440

13500

13560

13620

13680

13740

13800

13860

13920

13980

14040



agttggtctg
catctacgcg
ctgcatgtcc
cagactctat
aggtcatctg
cagagtttca
ccacaaaagg
aaggtaagtc
tttaccttcg
atgggagcag
atcacctcca
cacgtcgaaa
gtccggegtce
gtgttgggtg
taacaacggc
ccagétgctg
taagaagaaa
tcacttcacc
gggcgctgga
tttgccgacg
ggctggcatt
gattgacatt
taattggcga
aaaaaaaaaa
<210> 3

<211>

<212>
<213>

ADN

<220>
<223>

<400> 3
atgacgtata

ggcacagccc

gttactgtgt
gtctgtgcectc
tggcgctact
cgttggcggt
atcgacctca
gcggaacaat
tgcttttgge
gcggccgact
ggtacatgac
tagttgcact
gatgccgttt
gtgccgeggg
ccggctccat
gcagaaaagc
aagcagcaaa
ggtaaaatca
tcececcggaga
cctggtgagce
acttgtaccc
catcatactg
ctttaggcac
gtgcctctaa
gaaccatgcg

daaaaaaaaa

15450

ggtgttggct

aaaacttgct
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ccaccgccgg
tggctgcegtt
cttgtaccag
cgcccgttat
aaagagttgt
ggggtcgtct
gttttccatt
gctagggctt
attcgcgcac
tctttggggg
gtgcttgcta
ctttcatccg
tacggttaac
tgttaaacag
agaaaaagaa
tcgcceccagcea
agccccattt
ggcaattgtg
tgtcagattc
tgcgectgat
ctcagtgtca
gtcacctatt
gccgcaatta

aaaa

Trinh ty nhén tao

gttttatcac
gatttgcttc
atataccaac
catagaaaaa
gcttgatggt
ctagacgact
acctacacgc
ctgcaccttt
tttcagagca
gtgtactcag
ggccgcaagt
attgcggcaa
ggcacattgg
ggagtggtaa
ggggaatggc
aaaccagtcc
tcctctageg
tctgtegteg
agggaggata
ccgcgtcaca
gaattggaag
caattagggc

aaaaaaaaaa

gggcggtatg
gttattaggc
ttccttetgg
gggggtaagg
tcecgtggeaa
tttgccatga
cagtaatgat
tgatctttct
caaatagggt
ccatagaaac
acattctggc
atgataacca
tgccegggatt
accttgtcaa
cagccagtca
agaggcaagg
accgaagatg
atccagactg
agttacactg
gcatcaccct
aatgtgtggt
gaccgtgtgg

daaaaaaaaa

tcttgagtag
ttgcgaagaa
acactaaggg
ttgaggtcga
cccctttaac
tagcacggct
atatgctcta
gaattgtgct
cgcgctcgcet
ctggaaattc
ccctgceccac
cgcatttgtc
gaaaagcctc
atatgccaaa
accagctgtg
gaccgggctc
acgtcaggca
cctttaacca
tggagtttag
cagcatgatg
ggatggcact
gggtaaaatt

aaaaaaaaaa

Vacxin chta hé gen hoan chinh cta P129-PK-FL 14n cdy truydn 24
(15,450 nt)

ctatgccacg gcatttgtat tgtcaggagc tgtgaccatt

gcacggaaaa cgcccttctg tgacagcctt cttcagggga

gcttaggggt ctgtccctag caccttgett ctggagttge actgctttac ggtctctcca
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14100

14160

14220

14280

14340

14400

14460

14520

14580

14640

14700

14760

14820

14880

14940

15000

15060

15120

15180

15240

15300

15360

15420

15444

60

120

180



cccctttaac
ttatggcgga
tgaatctcca
tcecggtggac
ggctttctge
gaatggtgceg
aggctctaca
gagtggccgt
atgtgttaac
agtgtgctat
ggaaagtctc
agttgaagtt
tgtctgagtt
acggctgcct
tgctcccacc
ccaagcatgg
cagtgactga
tcecgceccactt
taagggtaga
gcagtcacaa
ccacggtcgc
ttgccagcege
gtggttggca
ctcttceccga
ccatccaaat
agtacgtgct
Cttctttgct
tcccagacgt
taatgcactt
atcgtctggce
gaggaggaga

ttgaggaatg

catgtctggg
gggccaagtc
agttcctgag
gttgccacgt
gatctttcca
ggttgcagct
agtttatgaa
ttacgccaac
caacctaccg
ggctaacgtc
ctgggccect
gattgcgaac
tgccttcata
tccegetgat
ggaagttcag
tgtccatggce
tacagatgga
cagactggcg
gcctaatacg
gtggtacggt
tcaccgcgcet
caacagggct
ctgcatttcc
gagagtgaga
cctcaggctc
caagctggaa
cccecttgaa
ggtcgaagtt
gcctagcagt
ttcceceggece
gcatcctgac

ctgctgttcc
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atacttgatc
tactgcacac
cttggggtgce
gcattcccca
attgcacgaa
gagatttaca
cggggttgtc
tccctacatg
ctcccgcaga
tatgacattg
cgtggcggygg
cgactccaca
gccectggga
actgtccctg
aataaagaaa
aagtacctac
cctattgtcg
gaagaaccta
tcgccaatgg
gctggaaaga
ttgccecgcetce
gagcatctca
gccattacca
ccttcagatg
cccgcecggcect
ggtgagcact
tgtgttcagg
tccggatttg
gtcatcccag
gccactgtgt
caggtgtgcect

cggaacaaag

ggtgcacgtg
gatgtctcag
tgggcctatt
ctgtcgagtg
tgaccagtgg
gagccggcca
gctggtaccc
tgagtgacaa
ggcccaagcc
gccataacgc
atgaagtgaa
tctecttece
gtggtgtctec
atgggaactg
ttcgecegtge
agcggaggct
tacagtactt
gcctcectgg
gtggcaaggg
gagcaaggag
gcgaagccca
agtactattc
accggatggt
actgggctac
tggacaggaa
ggaccgtctc
gttgttgtga
accctgcecctg
ctgctctggc
ggactgtttc
tagggaaaat

ccaaccgggc
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cacccccaat
tgcacggtct
ttataggccc
ctccectgec
aaacctgaac
actcacccct
cattgtcgga
acctttcceg
tgaagacttt
cgtcatgtat
atttgaaacc
gccccaccac
cttgcgggtc
ctggtggtac
taaccaattt
gcaagttaat
ctctgttagg
gtttgaagac
tgaaaaaatc
agcacgctct
gcaggccaag
cccgectgece
gaattccaaa
tgacgaggat
cggtgcttgt
tgtgacccct
gcataagagc
tcttgaccga
cgagatgtcc
gcaattcttt
tatcaacctt

taccccggaa

gccagggtgt
ctccttecctce
gaagagccac
ggggcctgcet
tttcaacaaa
gcagttttga
cctgtcecctg
ggagcaactc
tgcccttttg
gtggccagag
gtccccgaag
gcagtggaca
gagcaccaac
ttgtttgact
ggctatcaaa
ggtctccgag
gagagttgga
ctcctcagaa
ttccggtttg
ggtgcgactg
aagctcgagg
gacgggaact
tttgaaacca
cttgtgaata
gctggcgcca
gggatgaccc
ggtcttggtt
cttgctgaga
gacgacttca
gccecgccaca
tgtcaggtga

gaggttgcgg

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

2040

2100



caaaagttga
agagggctcg
gggttgagac
ttcectgtegt
tgtccaattg
ccttgctcetce
ctggccegeg
atctgctgaa
aggttgatct
caagagttca
ctgctcecgeg
ttcctaacgg
agccgatgac
tgcecggececece
agccaatttt
cggcagcagc
aatatgaggc
aagaagctga
ctgtgtcatc
aagccattat
gcctccgceat
aatggctttc
accaggcgtt
cgccgcegcec
gtgcagagag
ggaaaataga
aaccggtata
gcacagcagc
cagacggcgt
ggctcttcga
tctcacacct

ttactctatt

ccagtacctc
cccgeccgagce
ggcgaatcag
gactcaagag
Ctactaccct
taagttggag
acccgcactg
attagtcaac
aaaagcttgg
gcctcgaaaa
caggaaggtc
ttgggaagat
acctctgagt
agttcctgca
tgtgtctgca
gccgatgtgce
ttccececta
ggaagttctg
aagcagctcc
cgactcgggce
catgcgtgag
tcgcatgtgg
tcgcacctta
ctacccgtgt
cgaccttacc
aaataccggt
caaccaacct
tcecgtecgeg
agatgcggac
ccaattgagc
Cttcaaatct

ttgcctcecttt
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cgtggtgcag
gcgacggaca
acaaccaaac
cctttggaca
gcacaaggtg
ggggttgtte
ccgaacgggce
gcccaggcaa
gtcaaaaatt
acgaagtctg
agatctgatt
tcgactgttg
gagcctgtac
ccgcgtagag
ctgcgacaca
caggacgaac
acaccaccgc
agtgaaatct
ctgtcaagtg
gggccctgceca
gcttgtgatg
gatagggtgg
gatggcaggt
gggtttgtga
attggttcag
gagatgatca
gccaaagact
ggtacaggtg
ggtggggggc
cgtcaggttt
gacagtggtt

ttgtgttaca

caagccttgg
cctcctttga
agctccatgt
gagactcggt
acgaggtccg
gtgaggaata
tcgacgagct
cttcagaaat
acccacggtg
tcaagagctt
gtggcagccc
gtggtccccect
ttatttccag
ctgtgtcccg
aatttcagca
ccttagattt
agaacgtggg
cggatattct
ttaagatcac
gtgggcacct
cggccaagct
acatgctgac
ttgggtttct
tgttgcctca
tcgccactga
accagggacc
cccggatatce
gcgccggcett
cgttgcagac
ttaacctcgt
attctccggg

gctacccatt
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agaatgcttg
ttggaatgtt
caaccagtgc
ccctctgacce
tcaccgtgag
tgggctcacg
taaagaccag
gatggcctgg
gacaccgcca
gctagagaac
gattttgatg
tgatctttcg
gccagtgaca
accgatgacg
ggtggaaaaa
gtctgcatcc
cattctggag
gaatgatacc
acgcccaaaa
ccaaagggaa
tagtgaccct
ttggcgcaac
cccaaagatg
cacccctgcea
agatattcca
cttggcatcc
gtcgcggggg
atttactgat
ggtaagaaag
ctcccatctc
tgattggggt

cttcggtttce

gccaagcttg
gtgcttcctg
cgcgctctgg
gccttctege
aggctaaact
ccaactggac
atggaggagg
gcagccgagce
ccccectccac
aagcctgtcc
ggcgacaatg
gcaccatccg
tctttgagtg
ccctcgagtg
gcaaatctgg
tcacagactg
gtaagggggc
aaccctgcac
tactcagctc
aaagaagcat
gccacgcagg
acgtctgcett
atactcgaga
ccttcecgtga
cgcatcctcg
tctgaggaag
tctgacgaga
ttgccacctt
aaagctgaaa
cctgttttet
tttgcagcett

gttccecctct

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020



tgggtgtatt
cttttgctgt
actcgccaga
ttcgcagect
gcggggcacyg
tggctggage
gaactgctcc
cactcatcga
ccactgggtg
ccatcgcgtt
cttatgatcc
tggcecgagge
ttcccaccgg
ctacagccct
cccagctgaa
tcattgctgce
taacttcagt
ccgttectgg
gccttaccct
tcgttttgat
tgctgtgcat
gtgtgtttcc
tgtttttett
ctctttggcet
atcattacac
acttggctgc
agcttgggtc
atgtggttgg
gcgtgactgce
atcaaatgct
aaggagctgc

tgacatcctc

ttctgggtct
tggcctgttc
gtgcaggaac
tgttgtgggc
ctacatctgg
ttatgtgctt
taatgaaatc
cctgtgcgat
gcgtgggtge
cgcccagttg
taatcaagcc
agtcccaaaa
agtgaaagtt
ccggtcectggt
tggactaaag
cctgcatgtt
ggggtcttgce
ctacggacca
gcccttgaca
tttcgtttcee
tttacttgca
ttgttggttg
gatttctgta
tttgggacgt
cagtggcccc
cgtccgeecge
ccttcttgag
gtcctccatg
cgcacatgtc
tgactttgat
tcccaagacc

tggcgtcgaa
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tctcggegtg
aagcctgtgt
gtccttcatt
cccgtceggtce
cattttttgce
tctcaaggta
gccttcaacg
cggttttgtg
tggaccggcc
gatgaaaaga
gtgaagtgct
gtggccaaag
gatcccgagt
tactctacca
atcaggcaaa
gcctgctecga
ggtgccggca
ggctctctct
gcacttgtgg
atcggaggca
atcgccagct
cgctggttcet
aatatgcctt
tatactaaca
cgcggtgttg
gctgcgttga
ggcgctttca
ggctctggtg
cttacgagta
gtgaaagggg
caattctgcg

cccggtgtta

tgcgcatggg
ccgacccagt
cttttgagct
tcggtcettge
ttaggcttgg
ggtgtaaaaa
tgttcccttt
cgccaacagg
gaagtcccat
ggattacggc
tgcgggtgtt
tttctgctat
gcaggatcgt
caaacctcgt
tttccaagcec
tggcgttgcea
ccaacgatcc
gcacgtccag
cgggattcgg
tggctcatag
atgtttgggt
ctttgcaccc
cgggaatctt
ttgctggtct
ccgceccttgge
ctggtcgcac
gaactcgaaa
gagtgttcac
attcggctag
acttcgccat
aggacggatg

ttgggaatgg
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ggtttttggc
cggcactgct
tctcaaacct
cattcttggc
cattgttgca
gtgctgggga
tacacgtgcg
catggacccc
tgagcaaccc
tagaactgtg
acaggcgggt
tccattccga
ggttgacccc
ccttggtgtg
ttcgggagga
catgcttgcect
atggtgcact
attgtgcatc
tcttcaggaa
gttgagttgt
accccttacc
ccttaccatc
ggccgtggtg
tgtcaccccc
taccgcacca
catgctgttc
gccctcactg
catcgacggg
ggtttccgga
agctgattgc
gactggccgt

attcgcectte

tgctggctgg
tgtgagtttg
tgggaccctg
aggttactgg
gattgtatct
tcttgtataa
accaggtcgt
attttcctcg
tctgaaaaac
gtcgctcage
ggggcgatgg
gccccttttt
gatactttta

ggggactttg

ggcccacacc
ggggtttatg
aatccgtttg
tcccaacatg
atcgccttgg
aaggctgata
tggttgcttt
ctatggttgg
ttattggttt
tatgatattc
gatggaacct
accccgtcetce
aacaccgtca
aaaattaggt
gtcggcttca
ccgaattggc
gcctattggce

tgcttcaccg

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580.

5640

5700

5760

5820

5880

5940



cgtgcggcga
caggatcaaa
tggcacccat
gtgatgtgaa
gcgccttget
gtgtgttttt
ggtttttcat
ggatgtttgt
taacagcagc
ccggttttgt
tgagcaccta
cgtgtggtgt
acaatgttct
agggaaagtt
gtgccctcege
ttaagtgctt
cctatgcaaa
gtactttggc
acattgttgt
gtaccaagca
tggcgecgegt
caccgaaagt
agaagaggcg
aattttggga
cgtgggagtg
gtgggcatac
agttcctggt
ccgtggagca
agaaactgaa
gctagccgcee
ggtaaaaata

ggccagtgag

ttccgggtcce
taaacaagga
caagctgagc
ggttggcage
tgctgccaaa
cctactgtgg
tctgaatgag
gctatcttgg
tcttaacagg
cgcagatctt
tgccttectg
tgtgcaccta
tgttggtgat
gagggaaggg
tatgagactc
tgtttctgceg
agcacttaga
caagcttgag
tgctcttggce
tactctccaa
cgttgaccca
tctagagaat
taggatggaa
caagaattcc
cctcagagtt
tactattgaa
cccegtcaac
ggcccttggce
aagaataatt
agcggcttga
gtcaaatttc

gttgagctga
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ccagtgatca
ggtggcatcg
gaattaagtg
cacataatta
cctgaactgg
agaatgatgg
gttctcccag
ctcacaccat
aacagatggt
gcggtaactc
cctcggatga
cttgccatca
ggagcgtttt
gtgtcgcaat
aatgacgagg
tccaacatga
attgaacttg
gcttttgctg
catacgcctg
gtcattgaga
acccccacgc
ggtcccaacg
accgtcggca
ggtgatgtgt
ggtgaccctg
gataaggatt
ccagagagcg
atgatgaatg
gacaaacttc
ccecgetgtgg
acaaccggac

aagacgcggt

ccgaagctgg
tcacgcgccce
aattctttgc
aagacacgtg
agggaggcct
gacatgcctg
ctgtcctggt
ggtctgcgcea
cacttgcctt
aagggcaccc
tggttgtgac
ttttgtactt
ctgcagcttt
cctgcggaat
acttggactt
ggaatgcagc
cccagttggt
ataccgtggc
ttggcagcat
ccagagtcct
ccccacccgce
cctgggggga
tctttgtcat
tttacgagga
ccgactttaa
acaaagtcta
gaagagccca
tcgacggtga
agggcctgac
tcgcggegge
tttcacccta

cgagcacaac
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tgagattgtc
ttcaggccag
tggacccaag
cgaagtacct
ctccaccgtc
gacgcccttg
tcggagtgtt
agttctgatg
ttacagcctt
gttgcaggca
ctcaccagtc
gttcaagtac
cttcttgcga
gaatcatgag
ccttacgaaa
aggccaattc
gcaggttgat
accccaactc
cttcgaccta
tgccgggtcece
acccgtgcecc
tggggaccgt
gggtgggaag
ggtccatgac
ccctgagaag
cgcctccccea
atgggaagct
actgacggcc
taaggagcag
ttggttgtta
gggcctgtga

caacacccgg

ggcgttcaca
ttttgtaacg
gtccegceteg
tcagatcttt
caacttctgt
gttgctgtgg
ttctcectttg
atcaggcttc
ggtgcggtga
gtaatgaatt
ccagtgattg
cgcggcectge
tactttgcecg
tcattgactg
tggactgatt
atcgaggctg
aaggttcgag
tcgceceggtg
aaggttggtg
aaaatgaccg
atccccctece
ttgaataaga
aagtaccaga
aacacagatg
ggaactctgt
tctggcaaga

gcaaagcttt

aaagaagtgg-

tgtttaaact
ctgagacagc
atttaaaagt

ttgcaagacc

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860



ggttgacggt
ctccggtgcet
cgatggcacg
gcaaataata
caagctgtac
gtttggagac
ctgcctcacg
gccctceggt
ctctaggcct
agacctctcc
tgtgcgtaag
ttaccctgcecce
tcagagcgtc
tgttacccct
cggcaccaat
cttcatgaaa
acagactccg
acctgcaatt
gcacctaccg
agtgactaag
ttacagcttg
tcatggcctt
cctgatcgtce
ccactggtgg
agccataacg
cccbaaccgt
tgaatactac
tcctgaatgg
cagctttccc
ggggaagaag
tggcctcgac

gtgtggccac

ggtgttgtgc
gacgcatctc
ctttgggact
caggcttgtg
cctgttaggg
ataccttaca
cccaatgccea
tttgaattgt
gactgcccca
aagtatgact
tacctgtttg
aagaattcta
cccgaaatcg
tgtaccctca
aatttcattg
aaggcgttta
atcttaggca
gtccgctggt
tcgtacgtge
aggggtggcece
gtgatatatg
ctgttcctac
tattcggacg
gtcgaacatc
gactcgccat
gacaggatcc
gccgeggegg
tttgaagagc
ggcccgcecgt
tccagaatgt
gtctgtattt

ccggetggtt
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tcectgegtte
ctaagttact
ttgaggccga
acattaggcg
gcaaccctga
aaacccccag
ctccggtgac
atgtaccgac
aacagttgac
tgtccaccca
cccacgtggg
tggctggaat
acgttctgtg
agaaacagta
cgttggccca
actcgcccat
ggtgccttga
ttgccgccaa
tgaactgctg
tgtcgtctgg
cacagcacat
aagaccagct
acctcgtgct
tgaatttgat
catttctagg
tcgcggeect
ctgcaatact
ttgtggttgg
tcttettgtce
gcgggtattg
accacaccca

ctggttcttg

cgcagttcct
cgctcgtcac
ggccaccaaa
cggtgacgca
gcgggtaaaa
tgacactggg
tgatgggcgce
cattccagcg
agagcacggc
aggctttgtt
taagtgcccg
aaatgggaac
cgcacaggcc
ttgtgggaag
ccgggcagceg
cgccctcggg
agctgatctt
ccttcectttat
ccatgaccta
cgacccgatc
ggtgcttagt
gaagttcgag
gtatgccgaa
gctgggtttt
ctgtaggata
cgcttaccat
catggacagc
gatagcgcag
catgtgggaa
cggggcccecg
cttccaccag

tagtgagtgc
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tcgcttatag
gggccgggga
gaggaaattg
cctgaaattg
ggagttttac
agcccagtgce
tcecgtcettgg
tctgtccttg
tgtgaggatg
ttacctgggg
cccgttcatce
aggtttccaa
gtgcgagaaa
aagaagacta
ttgagtggtg
aaaaacaaat
gcatcctgtg
gaacttgcct
ttggtcacge
acttctgtgt
tactttaaaa
gacatgctca
tctcccacca
cagacggacc
ataaatggac
atgaaggcaa
tgtgcttgtt
tgcgcecegea
aaactcagat
gctccgtacg
cattgtccag

aaaccccccec

atgtcctgat
acactgggat
cgctcagtgc
gtctccctta
agaatacaag
acgcggctge
ctactaccat
attatcttga
ccgcattgag
ttcttcgecet
ggccttccac
ccaaggacat
actggcaaac
ggacaatact
tcacccaggg
ttaaggagct
atcgatccac
gtgctgaaga
agtccggcgce
ctaacaccat
gtggtcaccc
aagtccaacc
tgccgaacta
caaagaagac
gccagctagt
gcaatgtttc
tagagtatga
aggacggcta
ccaatcatga
ccactgcecctg

tcacaatctg

tagggaaagg

7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720

9780



cacaagccct
catgcatgtg
attagtctcc
tgctagcacc
tgtgttgcgce
tcagcaggtc
gattagggct
tgccccectcece
gaattccttc
caaaaccacc
tcattgctat
acagaacatc
cacaacccgt
ccacagggac
tgtggtcaca
tatcaccagg
gtttgatctt
gatcgtactg
taaatttagg
ggaagggtcg
tgatttgaca
aacccagaac
gtatagccgt
ccctggggtce
ggagacagtc
ggagcgagaa
cgttggggga
agtcgcggta
ggatgtgtac
gaaagttatg
tttccaactt

ccgtgttcect

ctagatgagg
gagcagggtc
gttaggcegtg
gccctactcce
agcaggttca
caggatggtg
ttggggacgt
cgtaccggcc
ttggatgaag
ctcacctgtc
gtttttgaca
tgtgatgcca
gtaacctacg
cgagaggacg
ctgcatttge
gcaagacatg
cctgcgaagg
gatagaaata
gccaccgaca
agctctccege
cagtttgcta
aatgaaaagt
gcgtgcattg
gtgtcatact
ttcagcaccg
gttgctgagt
tgtcatcatg
gtcggggttt
ctcccagacc
ttggacttca
gaaggccgct

gtcaactcca

29897

tgttagaaca
tcacccctct
gcatcagagg
ccacttgtaa
tcatcggtcc
atgtcattta
gccggttcaa
cgtgggttcg
cagcgtattg
tgggagactt
tcatgcctca
tccaaccaga
tggaaaaacc
gcgccatcac
ccactaaaga
ctatctttgt
gcacacccgt
ataaagaatg
agcgcgttgt
tcceccaaggt
aactcccggt
ggccggatcg
gtgccggcta
acctcacaaa
gccgaattga
ccctcccaca
tcacctccaa
cgagccccgg
ttgaggccta
aggaagttcg
atttcacctg

cggtgtatct

agtcccgtat
tgacccaggc
aaatgaagtt
agagatcaac
gcccggtgcet
cacaccgact
cgtcccagca
catcctagcecc
taatcacctt
caaacaactc
gacccagttg
ttacagggac
tgtcaagtat
aattgactcc
ttcactcaac
gtatgaccca
caacctcgca
cacagttgct
agattctctc
cgcacacaac
agaccttgca
gctggttgcece
tatggtgggce
atttgtcaag
ggtggattgce
tgccttcatt
ataccttccg
gaaagccgca
cctccaccca
actgatggtc
gtatcagctt

ggacccctgce
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aagcctccac
agataccaga
gacctaccag
atggtcgctg
gggaaaacat
caccagacca
ggtacaacgc
ggcggttggt
gatgtcttga
cacccagtgg
aagaccatct
aaacttgtgt
gggcaagtcc
agtcaaggcg
aggcaaagag
cacaggcaat
gtgcaccgtg
caggctctag
cgcgccattt
ttgggatttt
ccccactggce
agccttcgcec
ccctecggtgt
ggcgaggctce
cgggagtatc
ggcgacgtca
cgcttccttce
aaagcagtgt
gagactcagt
tggaaagaca
gcaagctacg

atgggccctg

ggactgtaat
ctcgcegegg
acggtgatta
tcgcctctaa
actggctcct
tgctcgacat
tgcaattccc
gtcctggtaa
ggctccttag
gttttgattc
ggagattcgg
ccatggtcaa
tcacccctta
ccacatttga
cccttgttge
tgcagagcat
atgagcagct
gcaacggaga
gtgctgatct
atttctcacc
ccgtggtgac
ctgtccataa
ttctaggcac
aagtgcttcc
ttgatgacag
aaggcaccac
ccaaggaatc
gcacattgac
ccaagtgctg
agacggccta
cctcgtacat

ccctttgcaa

9840

9900

9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460

11520

11580

11640

11700



cagaagagtt
cggtgctaaa
tctggcgtge
tgaatcggat
caatgatgcg
gaagttttat
aatggggtct
ggaatttttg
catcgccggt
gcgcectgcece
gccgggtgga
aggtgtcaac
cagggcaagc
tggatgtggt
tggcttcteg
tgtataatag
agcttcatga
cagcttcttg
ttggtttccg
tccaccttgce
gtgcaggata
tcecgectgge
gtccttcagce
agtttatgtt
cttgcctcge
cggcggcaat
aaatgtttcg
gacatcaaaa
cttaggcatg
atagggacac
tcttectgatc

ggattcaagg

gtcgggtcca
atcatcttgt
gcggagttct
acagcgtatc
tttcgtgege
tttcceceegg
atacaaagcc
gtgtccattg
tggctggtgg
attcaccctg
cattcccacc
cctgattgat
tgcctggaaa
ggctcatttt
actgcccatg
cactttaaat
ttttcagcaa
tactcttttt
ctggttaggg
ctcacccgac
gggcatgacc
ctctccagceg
tacacggccce
gacatcaagc
catgacaata
tggtttcacc
tggtttctca
ccaacactac
gcgactcgtce
ctgtgtatat
tcctecatget

tggtatttgg

29897

cccattgggg
ctagcgctta
cgctcgacga
tgtatgagtt
gccagaaagg
gccccgtcat
tcttcgacaa
ttgatatcat
tcttttgcat
agcaattaca
tggggggtaa
gaaatggtgt
caggtggtga
caacatcttg
ctacacaacc
caggtgtttg
tggctaatag
gttgtgctgt
gcaatttttc
aagcagccgc
gatgtgggga
aaagccactt
agttccatcc
accaattcat
tttcagcegt
tagaatggct
ggcgttcegee
cgcagcatca
ctttccgacg
caccatcaca
ttecttettge

caatgtgtca

agctgacctc
ccatggtgaa
cccagtcaag
caccggaaac
gaaaatttat
tgaaccaact
aattggccag
catatttttg
cagattggtt
gaagatccta
aacacccttt
cgcgtcgaat
gcgaggctac
ccgccattga
tgcgcatgac
ctatttttcc
ctgtacattc
ggttgcgggt
tttcgaactc
tgaggtcctt
ggacgatcac
gaccagtgtt
cgagatattt
ctgcgceegtt
atttcagacc
gcgtcectte
tgcaagccat
ggctttgttg
attcgcaaaa
gccaatgtga
Ccttttctatg

ggcatcgtgg

-94-

gcagtcaccc
atgcctcctg
tacaaacaca
ggtgaggact
aaggccactg
ttaggcctga
ctttttgtgg
gccattttgt
tgctccgegg
tgaggccttt
ggggatgttt
gtaccgcatc
gctgtctcge
agccgagacc
agggtcaaat
aacccctggt
ctccatattt
tccaatgcta
atggtgaatt
gaacccggta
gacgaactgg
tacgcctggt
gggataggga
catgacgggc
tactatcaac
ttttectett
gtttcagttc
tcctccagga
gctctcaatg
cagatgagaa
cttctgagat

ctgtgtgtgt

cttatgatta
gatacaagat
cctggggttt

gggaggatta

ctaccagcat
attgaaatga
atgctttcac
ttggcttcac
tattccgtge
ctttctcagt
tggcaccata
atggaaaaag
attagtagtt
tgtaaatatt
gtaaccatag
tcccggecaa
tcctetgttg
cgtactgttt
acacggtgtg
ggtctctttg
ggttcatggt
tggcgttcct
acgtgagtga
agaacaccac
atcaggtcga
ggttggtttt
gagtctttca
catcagctgce
ccgcacggcg
ttacttacat
gagtgaaaag

caactttacc

11760

11820

11880

11940

12000

12060

12120

12180

12240

12300

12360

12420

12480

12540

12600

12660

12720

12780

12840

12900

12960

13020

13080

13140

13200

13260

13320

13380

13440

13500

13560

13620



agctacgtcc
ctgcttcatt
gccatcctac
ttgctcgcga
cgccaacagc
gaatggcaca
tccegtgttg
agttggtctg
catctacgcg
ctgcatgtcc
cagactctat
aggtcatctg
cagagtttca
ccacaaaagg
aaggtaagtc
tttaccttcg
atgggagcag
atcacctcca
cacgtcgaaa
gtccggcegtce
gtgttgggtg
taacaacggc
ccagatgctg
gaaaagtaag
caggcatcac
taaccagggc
gtttagtttg
atgatgggct
ggcactgatt
aaaatttaat

aaaaaaaaaa

aacatgtcaa
tcatgacacc
tggcaatttg
ttgctttett
agcagcagct
gattggctgg
actcacattg
gttactgtgt
gtctgtgctc
tggcgctact
cgttggcggt
atcgacctca
gcggaacaat
tgcttttggce
gcggccgact
ggtacatgac
tagttgcact
gatgccgttt
gtgccgeggg
ccggctccat
gcagaaaagc
aagcagcaaa
ggtaaaatca
aagaaaaacc
ttcacccctg
gctggaactt
ccgacgcatc
ggcattcttt
gacattgtgc
tggcgagaac

daaaaaaaaa
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agagtttacc
tgagaccatg
aatgttcaag
tgtggtgtat
ctcattttca
cagaaaaatt
tttcectatgg
ccaccgccgg
tggctgcgtt
cttgtaccag
cgcccecgttat
aaagagttgt
ggggtcgtct
gttttccatt
gctagggctt
attcgcgcac
tctttggggg
gtgcttgcecta
Ctttcatccg
tacggttaac
tgttaaacag
agaaaaagaa
tcgcccagea
cggagaagcc
gtgagcggca
gtaccctgtc
atactgtgcg
aggcacctca
ctctaagtca
catgcggccg

aaaaaaaaaa

caacgctcct
aggtgggcaa
tatgttgggg
cgtgeccegttc
gttgatttat
tgattgggca
tgcactcacc
gttttatcac
gatttgcttc
atataccaac
catagaaaaa
gcttgatggt
ctagacgact
acctacacgc
ctgcaccttt
tttcagagca
gtgtactcag
ggccgcaagt
attgcggcaa
ggcacattgg
ggagtggtaa
ggggaatggc
aaaccagtcc
ccattttcct
attgtgtctg
agattcaggg
cctgatccgce
gtgtcagaat
cctattcaat

caattaaaaa

-05-

tggtggtcga
ccgttttagce
aaatgcttga
tggtttgctg
aacttgacgc
gtggagactt
accagccatt
gggcggtatg
gttattaggc
ttccttetgg
gggggtaagg
tccgtggcaa
tttgccatga
cagtaatgat
tgatctttct
caaatagggt
ccatagaaac
acattctggc
atgataacca
tgccegggtt
accttgtcaa
cagccagtca
agaggcaagg
ctagcgaccg
tcgtcgatcce
aggataagtt
gtcacagcat
tggaagaatg
tagggcgacc

aaaaaaaaaa

tcatgtgcgg
ctgtcttttt

ccgcgggcetg

tgctcggcaa

tatgtgagct
ttgtcatctt
tccttgacac
tcttgagtag
ttgcgaagaa
acactaaggg
ttgaggtcga
ccecctttaac
tagcacggct
atatgctcta
gaattgtgct
cgcgctcget
ctggaaattc
ccctgceccac
cgcatttgtc
gaaaagcctc
atatgccaaa
accagctgtg
gaccgggcaa
aagatgacgt
agactgcctt
acactgtgga
caccctcagc
tgtggtggat
gtgtgggggt

daaaaaaaaa

13680

13740

13800

13860

13920

13980

14040

14100

14160

14220

14280

14340

14400

14460

14520

14580

14640

14700

14760

14820

14880

14940

15000

15060

15120

15180

15240

15300

15360

15420

15450



<210> 4
<211>
<212>
<213>

ADN

<220>
<223>
(15,444 nt

<400> 4
atgacgtata

ggcacagccc
gcttaggggt
cccctttaac
ttatggcgga
tgaatctcca
tccggtggac
ggctttctgce
gaatggtgcg
aggctctaca
gagtggccgt
atgtgttaac
agtgtgctat
ggaaagtctc
agttgaagtt
tgtctgagtt
acggctgcct
tgctcccacc
ccaagcatgg
cagtgactga
tcecgcecactt
taagggtaga
gcagtcacaa
ccacggtcgce
ttgccagege
gtggttggca

ctcttcccga

15444

Vacxin chtaa hé

xba 2aa

ggtgttggcet
aaaacttgct
ctgtccctag
catgtctggg
gggccaagtc
agttcctgag
gttgccacgt
gatctttcca
ggttgcagct
agtttatgaa
ttacgccaac
caacctaccg
ggctaacgtc
ctgggcccect
gattgcgaac
tgccttcata
tccecgetgat
ggaagttcag
tgtccatggc
tacagatgga
cagactggcg
gcctaatacg
gtggtacggt
tcaccgecgcet
caacagggct

ctgcatttcc

gagagtgaga

29897

Trinh tu nhan tao

gen hoan chinh P129-PK-d43/44 14n ciy truyédn 34

ctatgccacg
gcacggaaaa
caccttgctt
atacttgatc
tactgcacac
cttggggtge
gcattcccca
attgcacgaa
gagatttaca
cggggttgtce
tccctacatg
ctccecgcaga
tatgacattg
cgtggcgggg
cgactccaca
gccccectggga
actgtccctg
aataaagaaa
aagtacctac
cctattgtcg
gaagaaccta
tcgccaatgg
gctggaaaga
ttgcccgete
gagcatctca
gccattacca

ccttcagatg

gcatttgtat
cgcccttetg
ctggagttgc
ggtgcacgtg
gatgtctcag
tgggcctatt
ctgtcgagtg
tgaccagtgg
gagccggceca
gctggtaccc
tgagtgacaa
ggcccaagcc
gccataacgce
atgaagtgaa
tctecttecece
gtggtgtctc
atgggaactg
ttcgeegtge
agcggaggct
tacagtactt
gcctecectgg
gtggcaaggg
gagcaaggag
gcgaagccca
agtactattc
accggatggt

actgggctac

-06-

tgtcaggagc
tgacagcctt
actgctttac
cacccccaat
tgcacggtct
ttataggccc
ctcccecctgcec
aaacctgaac
actcacccct
cattgtcgga
acctttcccg
tgaagacttt
cgtcatgtat
atttgaaacc
gccccaccac
cttgcgggtc
ctggtggtac
taaccaattt
gcaagttaat
ctctgttagg
gtttgaagac
tgaaaaaatc
agcacgctct
gcaggccaag
ccecgectgcec

gaattccaaa

tgacgaggat

tgtgaccatt
cttcagggga
ggtctctcca
gccagggtgt
ctccttecte
gaagagccac
ggggcctgcet
tttcaacaaa
gcagttttga
cctgtccctg
ggagcaactc
tgccecttttg
gtggccagaa
gtccccgaag
gcagtggaca
gagcaccaac
ttgtttgact
ggctatcaaa
ggtctccgag
gagagttgga
ctcctcagaa
ttcecggtttg
ggtgcgactg
aagctcgagg
gacgggaact
tttgaaacca

cttgtgaata

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



ccatccaaat
agtacgtgct
cttctttgct
tcccagacgt
taatgcactt
atcgtctggce
gaggaggaga
ttgaggaatg
caaaagttga
agagggctcg
gggttgagac
ttcctgtcegt
tgtccaattg
ccttgctcte
ctggccecgeg
atctgctgaa
aggttgatct
caagagttca
ctgctcecgeg
ttcctaacgg
agccgatgac
tgccggecce
agccaatttt
cggcagcagc
aatatgaggc
aagaagctga
ctgtgtcatc
aagccattat
gcctcecgeat
aatggcttte
accaggcgtt

cgccgeegec

cctcaggctc
caagctggaa
cccecttgaa
ggtcgaagtt
gcctagcagt
ttcceceggece
gcatcctgac
ctgctgttcc
ccagtacctc
cccgecgagce
ggcgaatcag
gactcaagag
ctactaccct
taagttggag
acccgcactg
attagtcaac
aaaagcttgg
gcctcgaaaa
caggaaggtc
ttgggaagat
acctctgagt
agttcctgca
tgtgtctgca
gccgatgtgce
ttcceccecta
ggaagttctg
aagcagctcc
cgactcgggce
catgcgtgag
tcgcatgtgg
tcgcacctta

ctacccgtgt

29897

ccecgcecggcect
ggtgagcact
tgtgttcagg
tccggatttg
gtcatcccag
gccactgtgt
caggtgtgct
cggaacaaag
cgtggtgcag
gcgacggaca
acaaccaaac
cctttggaca
gcacaaggtg
ggggttgttc
ccgaacgggce
gcccaggcaa
gtcaaaaatt
acgaagtctg
agatctgatt
tcgactgttg
gagcctgtac
ccgcgtagag
ctgcgacaca
caggacgaac
acaccaccgc
agtgaaatct
ctgtcaagtg
gggccctgca
gcttgtgatg
gatagggtgg
gatggcaggt

gggtttgtga

tggacaggaa
ggaccgtctc
gttgttgtga
accctgcectg
ctgctctggce
ggactgtttc
tagggaaaat
ccaaccgggc
caagccttgg
cctcctttga
agctccatgt
gagactcggt
acgaggtccg
gtgaggaata
tcgacgagct
cttcagaaat
acccacggtg
tcaagagctt
gtggcagccc
gtggtcccct
ttatttccag
ctgtgtccceg
aatttcagca
ccttagattt
agaacgtggg
cggatattct
ttaagatcac
gtgggcacct
cggccaagct
acatgctgac
ttgggtttct

tgttgcctca

-97-

cggtgcttgt
tgtgacccct
gcataagagc
tcttgaccga
cgagatgtcc
gcaattcttt
tatcaacctt
taccccggaa
agaatgcttg
ttggaatgtt
caaccagtgc
ccctctgacce
tcaccgtgag
tgggctcacg
taaagaccag
gatggcctgg
gacaccgcca
gctagagaac
gattttgatg
tgatctttcg
gccagtgaca
accgatgacg
ggtggaaaaa
gtctgcatcce
cattctggag
gaatgatacc
acgcccaaaa
ccaaagggaa
tagtgaccct
ttggcgcaac
cccaaagatg

cacccctgcea

gctggcgcca
gggatgaccc
ggtcttggtt
cttgctgaga
gacgacttca
gcccgecaca
tgtcaggtga
gaggttgcegg
gccaagcttg
gtgcttcctg
cgcgctctgg
gccttctcege
aggctaaact
ccaactggac
atggaggagg
gcagccgagce
ccccectcecac
aagcctgtcc
ggcgacaatg
gcaccatccg
tctttgagtg
ccctcgagtg
gcaaatctgg
tcacagactg
gtaagggggc
aaccctgcac
tactcagctc
aaagaagcat
gccacgcagg
acgtctgcett
atactcgaga

ccttcecgtga

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

3480

3540



gtgcagagag
ggaaaataga
aaccggtata
gcacagcagc
cagacggcgt
ggctcttcga
tctcacacct
ttactctatt
tgggtgtatt
cttttgctgt
actcgccaga
ttcgcagcect
gcggggcacyg
tggctggagce
gaactgctcc
cactcatcga
ccactgggtg
ccatcgcgtt
cttatgatcc
tggccgagge
ttcccaccgg
ctacagccct
cccagctgaa
tcattgctgc
taacttcagt
ccgttcctgg
gccttaccct
tcgttttgat
tgctgtgcat
gtgtgtttce
tgtttttett

ctctttggct

cgaccttacc
aaataccggt
caaccaacct
cccgtecgeg
agatgcggac
ccaattgagc
cttcaaatct
ttgcctettt
ttctgggtct
tggcctgtte
gtgcaggaac
tgttgtgggc
ctacatctgg
ttatgtgctt
taatgaaatc
cctgtgcgat
gcgtgggtge
cgcccagttg
taatcaagcc
agtcccaaaa
agtgaaagtt
ccggtcetggt
tggactaaag
cctgcatgtt
ggggtcttge
ctacggacca
gcccttgaca
tttegtttce
tttacttgca
ttgttggttg
gatttctgta

tttgggacgt

29897

attggttcag
gagatgatca
gccaaagact
ggtacaggtg
ggtggggggc
cgtcaggttt
gacagtggtt
ttgtgttaca
tctcggcegtg
aagcctgtgt
gtccttcatt
cccgteggtce
cattttttge
tctcaaggta
gccttcaacg
cggttttgtg
tggaccggcece
gatgaaaaga
gtgaagtgct
gtggccaaag
gatcccgagt
tactctacca
atcaggcaaa
gcctgcectcga
ggtgccggca
ggctctctct
gcacttgtgg
atcggaggca
atcgccagct
cgctggttcet
aatatgcctt

tatactaaca

tcgccactga
accagggacc
cccggatatc
gcgcecggcett
cgttgcagac
ttaacctcgt
attctccggg
gctacccatt
tgcgcatggg
ccgacccagt
cttttgagct
tcggtcttge
ttaggcttgg
ggtgtaaaaa
tgttccecttt
cgccaacagg
gaagtcccat
ggattacggc
tgcgggtgtt
tttctgctat
gcaggatcgt
caaacctcgt
tttccaagcc
tggcgttgca
ccaacgatcc
gcacgtccag
cgggattcgg
tggctcatag
atgtttgggt
ctttgcaccc
cgggaatctt

ttgctggtct

-08-

agatattcca
cttggcatcc
gtcgcggggg
atttactgat
ggtaagaaag
ctcccatctc
tgattggggt
cttcggtttc
ggtttttggce
cggcactgct
tctcaaacct
cattcttggc
cattgttgca
gtgctgggga
tacacgtgcg
catggacccc
tgagcaaccc
tagaactgtg
acaggcgggt
tccattccga
ggttgacccc
ccttggtgtg
ttcgggagga
catgcttgct
atggtgcact
attgtgcatc
tcttcaggaa
gttgagttgt
accccttacc
ccttaccatc
ggccgtggtg

tgtcacccce

cgcgtcctceg
tctgaggaag
tctgacgaga
ttgccacctt
aaagctgaaa
cctgttttct
tttgcagctt
gttcccctcet
tgctggetgg
tgtgagtttg
tgggaccctg
aggttactgg
gattgtatct
tcttgtataa
accaggtcgt
attttcctceg
tctgaaaaac
gtcgctcagc
ggggcgatgg
gccececttttt
gatactttta
ggggactttg

ggcccacacc
ggggtttatg
aatccgtttg
tcccaacatg
atcgccttgg
aaggctgata
tggttgcttt
ctatggttgg
ttattggttt

tatgatattc

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

5400

5460



atcattacac
acttggctgce
agcttgggtc
atgtggttgg
gcgtgactgce
atcaaatgct
aaggagctgc
tgacatcctc
cgtgcggcga
caggatcaaa
tggcacccat
gtgatgtgaa
gcgccttget
gtgtgttttt
ggtttttcat
ggatgtttgt
taacagcagc
ccggttttgt
tgagcaccta
cgtgtggtgt
acaatgttct
agggaaagtt
gtgccctcge
ttaagtgctt
cctatgcaaa
gtactttggce
acattgttgt
gtaccaagca
tggcgcgegt
caccgaaagt
agaagaggcg

aattttggga

cagtggcccc
cgtccgceccge
ccttcttgag
gtcctccatg
cgcacatgtc
tgactttgat
tcccaagacc
tggcgtcgaa
ttccgggtcc
taaacaagga
caagctgagc
ggttggcage
tgctgccaaa
cctactgtgg
tctgaatgag
gctatcttgg
tcttaacagg
cgcagatctt
tgccttcectg
tgtgcaccta
tgttggtgat
gagggaaggg
tatgggactc
tgtttctgcg
agcacttaga
caagcttgag
tgctcttggce
tactctccaa
cgttgaccca
tctagagaat
taggatggaa

caagaattcc

29897

cgcggtgttg
gctgcgttga
ggcgctttca
ggctctggtg
cttacgagta
gtgaaagggg
caattctgcg
cccggtgtta
ccagtgatca
ggtggcatcg
gaattaagtg
cacataatta
cctgaactgg
agaatgatgg
gttctcccag
ctcacaccat
aacagatggt
gcggtaactc
cctcggatga
cttgccatca
ggagcgtttt
gtgtcgcaat
aatgacgagg
tccaacatga
attgaacttg
gcttttgctg
cacacgcctg
gtcattgaga
acccccacgc
ggtcccaacg
accgtcggca

ggtgatgtgt

ccgccttgge
ctggtcgcac
gaactcgaaa
gagtgttcac
attcggctag
acttcgccat
aggacggatg
ttgggaatgg
ccgaagctgg
tcacgcgccc
aattctttge
aagacacgtg
agggaggcct
gacatgcctg
ctgtcctggt
ggtctgcgca
cacttgcctt
aagggcaccc
tggttgtgac
ttttgtactt
ctgcagcttt
cctgcggaat
acttggactt
ggaatgcagc
cccagttggt
ataccgtggc
ttggcagcat
ccagagtcct
ccccacccegce
cctgggggga
tctttgtcat

tttacgagga

-90-

taccgcacca
catgctgttc
gccctcactg
catcgacggg
ggtttccgga
agctgattgce
gactggccgt
attcgccttce
tgagattgtc
ttcaggccag
tggacccaag
cgaagtacct
ctccaccgtc
gacgcccttg
tcggagtgtt
agttctgatg
ttacagcctt
gttgcaggca
ctcaccagtc
gttcaagtac
cttcttgcga
gaatcatgag
ccttacgaaa
aggccaattc
gcaggttgat
accccaactc
cttcgaccta
tgccgggtcce
acccgtgeccce
tggggaccgt

gggtgggaag

ggtccatgac

gatggaacct
accccgtctc
aacaccgtca
aaaattaggt
gtcggcttca
ccgaattggc
gcctattggce
tgcttcaccg
ggcgttcaca
ttttgtaacg
gtcccgceteg
tcagatcttt
caacttctgt
gttgctgtgg
ttctcctttg
atcaggcttc
ggtgcggtga
gtgatgaatt
ccagtgattg
cgcggectge
tactttgccg
tcattaactg
tggactgatt
atcgaggctg
aaggttcgag
tcgceeggtg
aaggttggtg
aaaatgaccg
atccccctcece
ttgaataaga
aagtaccaga

aacacagatg

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.
7260
7320

7380



cgtgggagtg
gtgggcatac
agttcctggt
ccgtggagcea
agaaactgaa
gctagccgcce
ggtaaaaata
ggccagtgag
ggttgacggt
ctccggtgcet
cgatggcacg
gcaaataata
caagctgtac
gtttggagac
ctgcctcacg
gcccteeggt
ctctaggcct
agacctctcc
tgtgcgtaag
ttaccctgcce
tcagagcgtc
tgttacccct
cggcaccaat
cttcatgaaa
acagactccg
acctgcaatt
gcacctaccg
agtgactaag
ttacagcttg
tcatggcctt
cctgatcgtc

ccactggtgg

cctcagagtt
tactattgaa
cccecgtcaac
ggcccttgge
aagaataatt
agcggcttga
gtcaaatttc
gttgagctga
ggtgttgtgce
gacgcatctc
ctttgggact
caggcttgtg
cctgttaggg
ataccttaca
cccaatgcca
tttgaattgt
gactgcccca
aagtatgact
tacctgtttg
aagaattcta
cccgaaatcg
tgtaccctca
aatttcattg
aaggcgttta
atcttaggca
gtccgetggt
tcgtacgtge
aggggtggce
gtgatatatg
ctgttcctac
tattcggacg

gtcgaacatc

29897

ggtgaccctg
gataaggatt
ccagagagcg
atgatgaatg
gacaaacttc
cccgcetgtgg
acaaccggac
aagacgcggt
tcctgegtte
ctaagttact
ttgaggccga
acattaggcg
gcaaccctga
aaacccccag
ctccggtgac
atgtaccgac
aacagttgac
tgtccaccca
cccacgtggg
tggctggaat
acgttctgtg
agaaacagta
cgttggccca
actcgcccat
ggtgccttga
ttgccgcecceaa
tgaactgctg
tgtcgtctgg
cacagcacat
aagaccagct
acctcgtgcet

tgaatttgat

ccgactttaa
acaaagtcta
gaagagccca
tcgacggtga
agggcctgac
tcgeggegge
tttcacccta
cgagcacaac
cgcagttcct
cgctcgtcac
ggccaccaaa
cggtgacgca
gcgggtaaaa
tgacactggg
tgatgggcge
cattccagcg
agagcacggc
aggctttgtt
taagtgcccg
aaatgggaac
cgcacaggcc
ttgtgggaag
ccgggcagceg
cgcccteggg
agctgatctt
ccttctttat
ccatgaccta
cgacccgatc
ggtgcttagt
gaagttcgag
gtatgccgaa

gctgggtttt

-100-

ccctgagaag

cgcctcccca
atgggaagct
actgacggcc
taaggagcag
ttggttgtta
gggcctgtga
caacacccgg
tcgcttatag
gggccgggga
gaggaaattg
cctgaaattg
ggagttttac
agcccagtge
tccgtcttgg
tctgtccttg
tgtgaggatg
ttacctgggg
ccegttceatce
aggtttccaa
gtgcgagaaa
aagaagacta
ttgagtggtg
aaaaacaaat
gcatcctgtg
gaacttgcct
ttggtcacgce
acttctgtgt
tactttaaaa
gacatgctca
tctcccacca

cagacggacc

ggaactctgt
tctggcaaga
gcaaagcttt
aaagaagtgg
tgtttaaact
ctgagacagc
atttaaaagt
ttgcaagacc
atgtcctgat
acactgggat
cgctcagtge
gtctccctta
agaatacaag
acgcggctgce
ctactaccat
attatcttga
ccgcattgag
ttcttecgect
ggccttccac
ccaaggacat
actggcaaac
ggacaatact
tcacccaggg
ttaaggagct
atcgatccac
gtgctgaaga
agtccggcgce
ctaacaccat
gtggtcaccc
aagtccaacc
tgccgaacta

caaagaagac

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

9060

9120

9180

9240

9300



agccataacg
ccccaaccgt
tgaatactac
tcctgaatgg
cagctttccc
ggggaagaag
tggcctcgac
gtgtggccac
cacaagccct
catgcatgtg
attagtctcc
tgctagcacc
tgtgttgcgce
tcagcaggtc
gattagggct
tgccecectee
gaattccttc
caaaaccacc
tcattgctat
acagaacatc
cacaacccgt
ccacagggac
tgtggtcaca
tatcaccagg
gtttgatctt
gatcgtactg
taaatttagg
ggaagggtcg
tgatttgaca
aacccagaac
gtatagccgt

ccctggggtce

gactcgccat
gacaggatcc
gccgeggegyg
tttgaagagc
ggcccgecgt
tccagaatgt
gtctgtattt
ccggctggtt
ctagatgagg
gagcagggtc
gttaggcgtg
gccctactcce
agcaggttca
caggatggtg
ttggggacgt
cgtaccggcce
ctggatgaag
ctcacctgtc
gtttttgaca
tgtgatgcca
gtaacctacg
cgagaggacg
ctgcatttgc
gcaagacatg
cctgcgaagg
gatagaaata
gccaccgaca
agctctccege
cagtttgcta
aatgaaaagt
gcgtgcattg

gtgtcatact

29897

catttctagg
tcgcggecect
ctgcaatact
ttgtggttgg
tcttcttgtce
gcgggtattg
accacaccca
ctggttcttg
tgttagaaca
tcacccctet
gcatcagagg
ccacttgtaa
tcatcggtcce
atgtcattta
gccggttcaa
cgtgggttceg
cagcgtattg
tgggagactt
tcatgcctca
tccaaccaga
tggaaaaacc
gcgccatcac
ccactaaaga
ctatctttgt
gcacacccgt
ataaagaatg
agcgcgttgt
tcceccaaggt
aactccecggt
ggccggatcg
gtgccggcecta

acctcacaaa

ctgtaggata
cgcttaccat
catggacagc
gatagcgcag
catgtgggaa
cggggcceceg
cttccaccag
tagtgagtgce
agtcccgtat
tgacccaggc
aaatgaagtt
agagatcaac
gcccggtgcet
cacaccgact
cgtcccagca
catcctagcc
taatcacctt
caaacaactc
gacccagttg
ttacagggac
tgtcaagtat
aattgactcc
ttcactcaac
gtatgaccca
caacctcgca
cacagttgct
agattctctc
cgcacacaac
agaccttgca
gctggttgcce
tatggtgggce

atttgtcaag

-101-

ataaatggac
atgaaggcaa
tgtgcttgtt
tgcgceccgea
aaactcagat
gctccgtacg
cattgtccag
aaaccccccce
aagcctccac
agataccaga
gacctaccag
atggtcgctg
gggaaaacat
caccagacca
ggtacaacgc
ggcggttggt
gatgtcttga
cacccagtgg
aagaccatct
aaacttgtgt
gggcaagtcc
agtcaaggcg
aggcaaagag
cacaggcaat
gtgcaccgtg
caggctctag
cgcgccattt
ttgggatttt
ccccactgge
agccttcgcece

ccctcggtgt

ggcgaggctc

gccagctagt
gcaatgtttc
tagagtatga
aggacggcta
ccaatcatga
ccactgcctg
tcacaatctg
tagggaaagg
ggactgtaat
ctcgeccgegg
acggtgatta
tcgcctctaa
actggctcct
tgctcgacat
tgcaattccc
gtcctggtaa
ggctccttag
gttttgattc
ggagattcgg
ccatggtcaa
tcacccctta
ccacatttga
cccttgttge
tgcagagcat
atgagcagct
gcaacggaga
gtgctgatct
atttctcacc
ccgtggtgac
ctgtccataa
ttctaggcac

aagtgcttcc

9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160

11220



ggagacagtc
ggagcgagaa
cgttggggga
agtcgcggta
ggatgtgtac
gaaagttatg
tttccaactt
ccgtgttcect
cagaagagtt
cggtgctaaa
tctggecgtge
tgaatcggat
caatgatgcg
gaagttttat
aatggggtct
ggaatttttg
catcgccggt
gcgccctgece
gccgggtgga
aggtgtcaac
cagggcaagc
tggatgtggt
tggcttcteg
tgtataatag
agcttcatga
cagcttcttg
ttggtttccg
tccaccttgce
gtgcaggata
tccgectgge
gtccttcagc

agtttatgtt

ttcagcaccg
gttgctgagt
tgtcatcatg
gtcggggttt
ctcccagacc
ttggacttca
gaaggccgcet
gtcaactcca
gtcgggtcca
atcatcttgt
gcggagttct
acagcgtatc
tttcgtgcge
tttcceccgg
atacaaagcc
gtgtccattg
tggctggtgg
attcaccctg
cattcccacc
cctgattgat
tgcctggaaa
ggctcatttt
actgcccatg
cactttaaat
ttttcagcaa
tactcttttt
ctggttaggg
ctcacccgac
gggcatgacc
ctctccagceg
tacacggccc

gacatcaagc

29897

gccgaattga
ccctceccaca
tcacctccaa
cgagccccgg
ttgaggccta
aggaagttcg
atttcacctg
cggtgtatct
cccattgggg
ctagcgctta
cgctcgacga
tgtatgagtt
gccagaaagg
gccccgtceat
tcttcgacaa
ttgatatcat
tcttttgcat
agcaattaca
tggggggtaa
gaaatggtgt
caggtggtga
caacatcttg
Ctacacaacc
caggtgtttg
tggctaatag
gttgtgctgt
gcaatttttc
aagcagccgce
gatgtgggga
aaagccactt
agttccatcc

accaattcat

ggtggattge
tgccttcatt
ataccttccg
gaaagccgca
cctccaccca
actgatggtc
gtatcagctt
ggacccctgc
agctgacctc
ccatggtgaa
cccagtcaag
caccggaaac
gaaaatttat
tgaaccaact
aattggccag
catatttttg
cagattggtt
gaagatccta
aacacccttt
cgcgtcgaat
gcgaggctac
ccgccattga
tgcgcatgac
ctatttttcc
ctgtacattec
ggttgcgggt
tttcgaactc
tgaggtcctt
ggacgatcac
gaccagtgtt
cgagatattt

ctgcgeccegtt

-102-

cgggagtatc
ggcgacgtca
cgcttccttc
aaagcagtgt
gagactcagt
tggaaagaca
gcaagctacg
atgggccctg
gcagtcaccc
atgcctectg
tacaaacaca
ggtgaggact
aaggccactg
ttaggcctga
ctttttgtgg
gccattttgt
tgctcecgegg
tgaggccecttt
ggggatgttt
gtaccgcatc
gctgtctcgce
agccgagacc
agggtcaaat
aacccctggt
ctccatattt
tccaatgcta
atggtgaatt
gaacccggta
gacgaactgg
tacgcctggt

gggataggga

catgacgggc

ttgatgacag
aaggcaccac
ccaaggaatc
gcacattgac
ccaagtgctg
agacggccta
cctcgtacat
ccctttgcecaa
cttatgatta
gatacaagat
cctggggttt
gggaggatta
ctaccagcat
attgaaatga
atgctttcac
ttggcttcac
tattccgtge
ctttctcagt
tggcaccata
atggaaaaag
attagtagtt
tgtaaatatt
gtaaccatag
tccecggcecaa
tcctetgttg
cgtactgttt
acacggtgtg
ggtctctttg
ggttcatggt
tggcgttcct
acgtgagtga

agaacaccac

11280

11340

11400

11460

11520

11580

11640

11700

11760

11820

11880

11940

12000

12060

12120

12180

12240

12300

12360

12420

12480

12540

12600

12660

12720

12780

12840

12900

12960

13020

13080

13140



cttgcctcege
cggcggcaat
aaatgtttcg
gacatcaaaa
cttaggcatg
atagggacac
tcttctgatce
ggattcaagg
agctacgtcc
ctgcttcatt
gccatcctac
ttgctcgega
cgccaacagce
gaatggcaca
tcecegtgttg
agttggtctg
catctacgcg
ctgcétgtcc
cagactctat
aggtcatctg
cagagtttca
ccacaaaagg
aaggtaagtc
tttaccttcg
atgggagcag
atcacctcca
cacgtcgaaa
gtccggegte
gtgttgggtg
taacaacggc
ccagatgctg

taagaagaaa

catgacaata
tggtttcacc
tggtttctca
ccaacactac
gcgactcgtce
ctgtgtatat
tcctcatget
tggtatttgg
aacatgtcaa
tcatgacacc
tggcaatttg
ttgctttctt
agcagcagct
gattggctgg
actcacattg
gttactgtgt
gtctgtgctce
tggcgctact
cgttggcggt
atcgacctca
gcggaacaat
tgcttttgge
gcggccgact
ggtacatgac
tagttgcact
gatgccgttt
gtgccgeggg
ccggctccat
gcagaaaagc
aagcagcaaa
ggtaaaatca

tcceecggaga
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tttcagccgt
tagaatggct
ggcgttcgcece
cgcagcatca
ctttccgacg
caccatcaca
ttcttecttge
caatgtgtca
agagtttacc
tgagaccatg
aatgttcaag
tgtggtgtat
Ctcattttca
caggaaaatt
tttecctatgg
ccaccgccgg
tggctgegtt
cttgtaccag
cgcccgttat
aaagagttgt
ggggtcgtct
gttttccatt
gctagggctt
attcgcgcac
tctttggggg
gtgcttgcta
Ctttcatccg
tacggttaac
tgttaaacgg
agaaaaagaa
tcgcccagca

agccccattt

atttcagacc
gcgtcccttce
tgcaagccat
ggctttgttg
attcgcaaaa
gccaatgtga
cttttctatg
ggcatcgtgg
caacgctcct
aggtgggcaa
tatgttgggg
cgtgccecgttce
gttgatttat
tgattgggca
tgcactcacc
gttttatcac
gatttgcttc
atataccaac
catagaaaaa
gcttgatggt
ctagacgact
acctacacgc
ctgcaccttt
tttcagagca
gtgtactcag
ggccgcaagt
attgcggcaa
ggcacattgg
ggagtggtaa
ggggaatggc
aaaccagtcc

tcctctageg

-103-

tactatcaac
ttttcctett
gtttcagttc
tcctecagga
gctctcaatg
cagatgagaa
cttctgagat
ctgtgtgtgt
tggtggtcga
ccgttttage
aaatgcttga
tggtttgctg
aacttgacgc
gtggagactt
accagccatt
gggcggtatg
gttattaggc
ttcecttetgg
gggggtaagg
tccgtggcaa
tttgccatga
cagtaatgat
tgatctttct
caaatagggt
ccatagaaac
acattctggc
atgataacca
tgccecgggtt
accttgtcaa
cagccagtca
agaggcaagg

accgaagatg

atcaggtcga
ggttggtttt
gagtctttca
catcagctgc
ccgcacggceg
ttacttacat
gagtgaaaag
caactttacc
tcatgtgcgg
ctgtcttttt
ccgcgggcetg
tgctcggcaa
tatgtgagct
ttgtcatctt
tccttgacac
tcttgagtag
ttgcgaagaa
acactaaggg
ttgaggtcga
cccctttaac
tagcacggct
atatgctcta
gaattgtgct
cgcgcteget
ctggaaattc
ccctgceccac
cgcatttgtc
gaaaagcctc
atatgccaaa
accagctgtg
gaccgggctc

acgtcaggca

13200

13260

13320

13380

13440

13500

13560

13620

13680

13740

13800

13860

13920

13980

14040

14100

14160

14220

14280

14340

14400

14460

14520

14580

14640

14700

14760

14820

14880

14940

15000

15060



tcacttcacc
gggcgctgga
tttgcecgacg
ggctggcatt
gattgacatt
taattggcga
aaaaaaaaaa
<210> 5

<211>

<212>
<213>

ADN

<220>
<223>

cctggtgage
acttgtaccc
catcatactg
ctttaggcac
gtgcctctaa
gaaccatgcg

aaaaaaaaaa

15450

0 (15,450 nt)

<400> 5
atgacgtata

ggcacagccc
gcttaggggt
ccectttaac
ttatggcgga
tgaatctcca
tccggtggac
ggctttctgc
gaatggtgcg
aggctctaca
gagtggccgt
atgtgttaac
agtgtgctat
ggaaagtctc
agttgaagtt
tgtctgagtt
acggctgcecct
tgctcccacc
ccaagcatgg

cagtgactga

ggtgttgget
aaaacttgct
ctgtccctag
catgtctggg
gggccaagtc
agttcctgag
gttgccacgt
gatctttcca
ggttgcagct
agtttatgaa
tcacgccaac
caacctaccg
ggctgacgtc
ctgggcccect
gattgcgaac
tgccttcata
tccecgetgat
ggaagttcag
tgtccctgge

tacagatgga
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ggcaattgtg
tgtcagattc
tgcgcectgat
ctcagtgtca
gtcacctatt
gccgcaatta

aaaa

Trinh ty nhan tao

ctatgccacg
gcacggaaaa
caccttgcectt
atacttgatc
tactgcacac
cttggggtgce
gcattcccca
attgcacgaa
gagatttaca
cggggttgtc
tccctacatg
ctcccgcaga
tatgacatta
cgtggcgggg
cgactccaca
gccecctggga
actgtccctg
aataaagaaa
aagtacctac

cctattgtcg

tctgtecgtceg
agggaggata
ccgcgtcaca
gaattggaag
caattagggc

daaaaaaaaaa

gcatttgtat
cgcccttctg
ctggagttgc
ggtgcacgtg
gatgtctcag
tgggcctatt
ctgtcgagtg
tgaccagtgg
gagccggcca
gctggtaccc
tgagtgacaa
ggcccaagcc
gccatgacgce
atgaagtgaa
tctecttece
gtggtgtctc
aagggaactg
ttcgcegtge
agcggaggct

tacagtactt

-104-

atccagactg
agttacactg
gcatcaccct
aatgtgtggt
gaccgtgtgg

daaaaaaaaa

tgtcaggagc
tgacagcctt
actgctttac
cacccccaat
tgcacggtct
ttataggccc
ctccccegece
aaacctgaac
actcacccct
cattgtcgga
acctttcccg
tgaagacttt
cgtcatgtat
atttgaaacc
gccccaccac
cttgcgggtc
ctggtggtge
taaccaattt
gcaagttaat

ctctgttagg

cctttaacca
tggagtttag
cagcatgatg
ggatggcact
gggtaaaatt

daaaaaaaaa

tgtgaccatt
cttcagggga
ggtctctcca
gccagggtgt
ctccttectce
gaagagccac
ggggcctgcet
tttcaacaaa
gcagttttga
cctgtccctg
ggagcaactc
tgcccttttg
gtggccagag
gtccccgaag
gcagtggaca
gagcaccaac
ttgtttgact
ggctatcaaa
ggtctccgag

gagagttgga

15120

15180

15240

15300

15360

15420

15444

Virut ban ddu cé hé gen véi chidu dai hoan chinh P129 14n ciy truyén

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140

1200



tcecgecactt
taagggtaga
gcagtcacaa
ccacggtcgce
ttgccagege
gtggttggca
ctcttccega
ccatccaaat
agtacgtgct
cttctttgct
tcccagatgt
taatgcactt
atcgtctggce
gaggaggaga
ttgaggaatg
caaaaattga
agatggctcg
gggttgagac
ttcectgtegagt
tgtccaattg
ccgtgctcte
ctggcccgeg
atctgctgaa
aggttgatct
caagagttca
ctgctccgeg
ttcctaacgg
agccgatgac
tgccggeece
agccaatttt
cggcagcagc

aatatgaggc

cagactggcg
gcctaatacg
gtggtacggt
tcaccgcgcet
caacagggct
ctgcatttcc
gagagtgaga
cctcaggctc
caagctggaa
cccceccttgaa
ggtcgaagtt
gcctagcagt
ttcceecggece
gcatcctgac
ctgctgttcc
ccagtacctc
cccgccgagce
ggcgaatcag
gactcaagag
ctactaccct
taagttggag
acccgcactg
attagtcaac
gaaagcttgg
gcctcgaaaa
caggaaggtc
ttgggaagat
acctctgagt
agttcctgceca
tgtgtctgca
gccgatgtac

ttctccecta

29897

gaagaaccta
tcgeccattgg
gctggaaaga
ttgcccgetce
gagcatctca
gccattacca
ccttcagatg
cccgceggect
ggtgagcact
tgtgttcagg
tccggatttg
gtcatcccag
gccactgtgt
caggtgtgct
cggaacaaag
cgtggtgcag
gcgatggaca
acaaccaaac

cctttggaca
gcacaaggtg
ggggttgttc
ccgaacgggc
gcccaggcaa
gtcaaaaatt
acgaagtctg
agatctgatt
tcgactgttg
gagcctgtac
ccgcgtagag
ctgcgacaca
caggacgaac

acaccaccgc

gcctccctgg
gtggcaaggg
gagcaaggag
gcgaagccca
agtactattc
accggatggt
actgggctac
tggacaggaa
ggaccgtctc
gttgttgtga
accctgcectg
ctgctctggce
ggactgtttc
tagggaaaat
ccaaccgggc
caagccttgg
cctcctttga
agctccatgt
gagactcagt
acgaggtccg
gtgaggaata
tcgacgagct
cttcagaaat
acccacggtg
tcaagagctt
gtggcagccc
gtggtcccct
ttatttccag
ctgtgtcccg
aatttcagca

ccttagattt

agaacgtggg

-105-

gtttgaagac
tgaaaaaatc
agcacgctct
gcaggccaag
cccgectgec
gaattccaaa
tgacgaggat
cggtgcttgt
tgtgacccct
gcatacgagc
ccttgaccga
cgagatgtcc
gcaattcttt
tatcaacctt
taccccggaa
agaatgcttg
ttggaatgtt
caaccagtgc
ccctcectgacce
tcaccgtgag
tgggctcacg
taaagaccag
gatggcctgg
gacaccgcca
gctagagaac
gattttgatg
tgacctttcg
gccagtgaca
accgatgacg
ggtggaaaaa
gtctgcatcc

cattctggag

ctcctcagaa
ttcecggtttg
ggtgcgactg
aagctcgagg
gacgggaact
tttgaaacca
cttgtgaatg
gctggcgcca
gggatgaccc
ggccttggtt
cttgctgaga
gacgacttca
gcccgccaca
tgtcaggtga
gaggttgcgg
gccaagcttg
gtgcttcctg
cgcgctctgg
gccttctege
aggctaaact
ccaactggac
atggaggagg
gcagccgagc
ccccectceccac
aagcctgtcc
ggcgacaatg
gcaccatccg
tctttgagtg
ccctcgagtg
gcaaatctgg

tcacagactg

gtaagggggc

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
3060

3120



aagaagctga
ctgtgtcatc
aagccattat
gcctccgeat
aatggctttc
accaggcgtt
cgccgcecgec
gtgcagagag
ggaaaataga
aaccggtata
gcacagcagc
cagacggcgt
ggctcttcga
tctcacacct
ttactctatt
tgggtgtatt
cttttgctgt
actcgccaga
ttcgcagcect
gcggggcacyg
tggctggage
gaactgctcc
cactcatcga
ccactgggtg
ccatcgegtt
cttatgatcc
tggccgagge
ttcccaccgg
ctacagccct
cccagctgaa
tcattgctgce

taacttcagt

ggaagttctg
aagcagctcc
cgactcggge
catgcgtgag
tcgcatgtgg
tcgcacctta
ctacccgtgt
cgaccttacc
aaataccggt
caaccaacct
tccgtecgea
agatgcggac
ccaattgagc
cttcaaatct
ttgcctecttt
ttctgggtct
tggcctgtte
gtgtaggaac
tgttgtgggce
ctacatctgg
ttatgtgctt
taatgaaatc
cctgtgcgat
gcgtgggtgce
cgcccagttg
taatcaagcc
agtcccaaaa
agtgaaagtt
ccggtectggt
tggactaaag
cctgcatgtt

ggggtcttgce
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agtgaaatct
ctgtcaagtg
gggccctgcea
gcttgtgatg
gatagggtgg
gatggcaggt
gggtttgtga
atcggttcag
gagatgatca
gccaaagact
ggtacaggtg

ggtggggggce

cgtcaggttt
gacagtggtt
ttgtgttaca
tctcggegtg
aagcctgtgt
gtccttcatt
ccecgteggtce
cattttttgc
tctcaaggta
gccttcaacg
cggttttgtg
tggaccggce
gatéaaaaga
gtaaagtgct
gtggtcaaag
gatcccgagt
tactctacca
atcaggcaaa
gcctgctcga

ggtgccggea

cggatattct
ttaggatcac
gtgggcacct
cggccaagct
acatgctgac
ttgggtttct
tgttgcctca
tcgccactga
accagggacc
cccggatatce
gcgccggcett
cgttgcagac
ttaacctcgt
attctccggg
gctacccatt
tgcgcatggg
ccgacccagt
cttttgagct
tcggtcttgce
ttaggcttgg
ggtgtaaaaa
tgttcccttt
cgccaaaagg
gaagtcccat
ggattacggc
tgcgggtgtt
tttctgctat
gcaggatcgt
caaacctcgt
tttccaagcc
tggcgttgca

ccaacgatcc
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gaatgacacc
acgcccaaaa
ccaaagggaa
tagtgaccct
ttggcgcaac
cccaaagatg
cacccctgceca
agatattcca
cttggcatcc
gtcgcggggg
atttactgat
ggtaagaaag
ctcccatctce
tgattggggt
cttcggttte
ggtttttggc
cggcactgct
tctcaaacct
cattcttggc
cattgttgca
gtgctgggga
tacacgtgcg
catggacccc
tgagcaaccc
tagaactgtg
acaggcgggt
tccattccga
ggttgacccc
ccttggtgtg
ttcgggagga
catgcttgct

atggtgcact

aaccctgcac
tactcagctc
aaagaagcat
gccacgcagg
acgtctgcectt
atactcgaga
ccttcecgtga
cgcatcctcg
tctgaggaag
tctgacgaga
ttgccacctt
aaagctgaaa
cctgttttcet
tttgcagctt
gttcccctct
tgctggetgg
tgtgagtttg
tgggaccctg
aggttactgg
gattgtatct
tcttgtataa
accaggtcgt
attttcctcg
tctgaaaaac

gtcgctcagce

ggggcgatgg .

gcccecetttt
gatactttta

ggggactttg

ggcccacacc

ggggtttatg

aatccgtttg

3180
3240
3300
3360
3420
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



ccgttcecctgg
gccttaccct
tcgttttgat
tgctgtgcat
gtgtgtttcc
tgtttttett
ctctttggct
atcattacac
acttggctgce
agcttgggtc
atgtggttgg
gcgtgactgce
atcaaatgct
aaggagctgc
tgacatcctc
cgtgcggcga
caggatcaaa
tggcacccat
gtgatgtgaa
gcgcecttget
gtgtgttttt
ggtttttcat
ggatgtttgt
taacagcagc
ccggttttgt
tgagcaccta
cgtgtggtgt
acaatgttct
agggaaagtt
gtgccctcge
ttaagtgctt

cctatgcaaa

ctacggacca
gcccttgaca
tttcgtttcc
cttacttgca
ttgttggttg
gatttctgta
tttgggacgt
cagtggcccc
cgtccgecge
ccttcttgag
gtcctccatg
cgcacatgtc
tgactttgat
tcccaagacc
tggcgtcgaa
ttccgggtcce
taaacaagga
caagctgagc
ggttggcagc
tgctgccaaa
cctactgtgg
tctgaatgag
gctatcttgg
tcttaacagg
cgcagatctt
tgccttectg
tgtgcaccta
tgttggtgat
gagggaaggg
tatgagactc
tgtttctgcg

agcacttaga
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ggctctctct
gcacttgtgg
atcggaggca
atcgccagct
cgctggttct
aatatgcctt
tatactaaca
cgcggtgttg
gctgcgttga
ggcgctttca
ggctctggtg
cttacgggta
gtgaaagggg
caattctgcg
cccggtgtcea
ccagtgatca
ggtggcatcg
gaattaagtg
cacataatta
cctgaactgg
agaatgatgg
gttctcccag
ctcacaccat
aacagatggt
gcggcaactc
cctcggatga
cttgccatca
ggagcgtttt
gtgtcgcaat
aatgacgagg
tccaacatga

attgaacttg

gcacgtccag
cgggattcgg
tggctcatag
atgtttgggt
ctttgcaccc
cgggaatctt
ttgctggtct
ccgccttage
ctggtcgcac
gaactcgaaa
gagtgttcac
attcggctag
acttcgccat
cggatggatg
ttgggagtgg
ccgaagctgg
tcacgcgecce
aattctttgc
aagacacgtg
agggaggcct
gacatgcctg
ctgtcctggt
ggtctgcgca
cacttgcctt
aagggcaccc
tggttgtgac
ttttgtactt
ctgcagcttt
cctgcggaat
acttggactt
ggaatgcagc

cccagttggt
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attgtgcatc
tcttcaggaa
gttgagttgt
accccttacc
cctcaccatc
ggccgtggtg
tgtcaccccce
taccgcacca
catgbtgttc
gccctcactg
catcgacggg
ggtttccgga
agctgattgc
gactggccgt
attcgccttce
tgagcttgtc
ttcaggccag
tggacccaag
cgaagtacct
ctccaccgtc
gacgcccttg
tcggagtgtt
agttctgatg
ttacagcctt
gttgcaggca
ctcaccagtc
gtttaagtac
cttcttgcga
gaatcatgag
ccttacgaaa
aggccaattc

gcaggttgat

tcccaacatg
atcgccttgg
aaggctgata
tggttgcttt
ctatggttgg
ttgttggttt
tatgatattc
gatggaacct
accccgtcetce
aacaccgtca
aaaattaggt
gtcggcttca
ccgaattggc
gcctattggce
tgcttcaccg
ggcgttcaca
ttttgtaacg
gtcccgcetcg
tcagatcttt
caacttctgt
gttgctgtgg
ttctecctttg
atcaggcttc
ggtgcggtga
gtaatgaatt
ccagtgattg
cgtggcectgce
tactttgccg
tcattgactg
tggactgatt
atcgaggctg

aaggttcgag

5100
5160
5220
5280
5340
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



gtactttggc
acattgttgt
gtaccaagca
tggcgecgegt
caccgaaagt
agaagaggcg
aattttggga
cgtgggagtg
gtgggcatac
agttcctggt
ccgtggagcea
agaaactgaa
gctagccgcece
ggtaaaaata
ggccagtgag
ggttgacggt
ctccggtgcet
cgatggcacg
gcaaataata
caagctgtac
gtttggagac
ctgcctcacg
gccctceeggt
ctctaggcct
agacctctcc
tgtgcgtaag
ttaccctgcece
tcagagcgtc
tgttacccct
cggcaccaat
cttcatgaaa

acagactccg

caagcttgag
tgctcttggce
tactctccaa
cgttgaccca
tctagagaat
taggatggaa
caagaattcc
cctcagagtt
tactattgaa
ccccecgtcaac
ggcccttgge
aagaataatt
agcggcttga
gtcaaatttc
gttgagctga
ggtgttgtge
gacgcatctc
ctttgggact
caggcttgtg
cctgttaggg
ataccttaca
cccaatgcca
tttgaattgt
gactgcccca
aagtatgact
tacctgtttg
aagaattcta
cctgaaatcg
tgtaccctca
aatttcattg
aaggcgttta

gtcttaggca
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gcttttgctg
catacgcctg
gtcattgaga
acccccacgc
ggtcccaacg
accgtcggcea
ggtgatgtgt
ggtgaccctg
gataaggatt
ccagagagcg
atgatgaatg
gacaaacttc
cccgcetgtgg
acaaccggac
aagacgcggt
tcectgegtte
ctaagttact
ttgaggccga
acattaggcg
gcaaccctga
aaacccccag
ctccggtgac
atgtaccgac
aacagttgac
tgtccaccca
cccacgtggg
tggctggaat
acgttctgtg
agaaacagta
cgttggccca
actcgcccat

ggtgccttga

ataccgtgge
ttggcagcat
Cccagagtcct
ccccacccegce
cctgggggga
tctttgtcat
tttacgagga
ccgactttga
acaaagtcta
gaagagccca
tcgacggtga
agggcctgac
tcgeggegge
tttcacccta
cgagcacaac
cgcagttcct
cgctcgtcac
ggccaccaaa
cggcgacgca
gcgggtaaaa
tgacactgga
tgatgggcgce
cattccagcg
agagcacggc
aggctttgtt
taagtgcccg
aaatgggaac
cgcacaggcc
ttgtgggaag
ccgggcagceg
cgccctcggg

agctgatctt
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accccaactc
cttcgaccta
tgccgggtcec
acccgtgcecc
tggggaccgt

gggtgggaag

ggtccatgac
ccctgagaag
cgcctcccca
atgggaagct
actgacggcc
taaggagcag
ttggttgtta
gggcctgtga
caacacccgg
tcgcttatag
gggccgggga
gaggaaattg
cctgaaattg
ggagttttac
agcccagtgce
tcecgtettgg
tctgtccttg
tgtgaggatg
ttacctgggg
ccecgttceatce
aggtttccaa
gtgcgagaaa
aagaagacta
ttgagtggtg
aaaaacaaat

gcatcctgtg

tcgceeggtg
aaggttggtg
aaaatgaccg
atcccectcce
ttgaataaga
aagtaccaga
aacacagatg
ggaactctgt
tctggcaaga
gcaaagcttt
aaagaagtgg
tgtttaaact
ctgagacagc
atttaaaagt
ttgcaagacc
atgtcctgat
acactgggat
cactcagtgce
gtctccctta
agaatacaag
acgcggctgce
ctactaccat
attatcttga
ccgcattgag
ttcttcgect
ggccttccac
ccaaggacat
actggcaaac
ggacaatact
tcacccaggg
ttaaggagct

atcgatccac

7020
7080
7140
7200
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



acctgcaatt
gcacctaccg
agtgactaag
ttacagcttg
tcatggcctt
cctgatcgte
ccactggtgg
agccataacg
ccccaaccgt
tgaatactac
tcctgaatgg
cagctttccc
ggggaagaag
tggcctcecgac
gtgtggccac
cacaagccct
catgcatgtg
attagtctcc
tgctagcacc
tgtgttgcge
tcagcaggtc
gattagggct
tgccecectcee
gaattccttc
caaaaccacc
tcattgctat
acagaacatc
cacaacccgt
ccacagggac
tgtggttaca
tatcaccagg

gtttgatctt

gtccgcectggt
tcgtacgtgce
aggggtggcec
gtgatatatg
ctgttcctac
tattcggacg
gtcgaacatc
gactcgccat
gacaggatcc
gccgeggegyg
tttgaagagc
ggcccgcecegt
tccagaatgt
gtctgtattt
ccggcectggtt
ctagatgagg
gagcagggtc
gttaggcgtg
gccctactcc
agcaggttca
caggatggtg
ttggggacgt
cgtaccggcc
ctggatgaag
ctcacctgtc
gtttttgaca
tgtgatgcca
gtaacctacg
cgagaggacg
ctgcatttgc
gcaagacatg

cctgcgaagg
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ttgcecgeccaa
tgaactgctg
tgtcgtctgg
cacagcacat
aagaccagct
acctcgtgcet
tgaatttgat
catttctagg
tcgcggecect
ctgcaatact
ttgtggttgg
tcttecttate
gcgggtattg
accacaccca
ctggttcttg
tgttagaaca
tcacccctct
gcatcagagg
ccacttgtaa
tcatcggtcc
atgtcattta
gccggttcaa
cgtgggttcg
cagcgtattg
tgggagactt
tcatgcctca
tccaaccaga
tggaaaaacc
gcgccatcac
ccactaaaga
ctatctttgt

gcacacccgt

tcttcetttat
ccatgaccta
cgacccgatc
ggtgcttagt
gaagttcgaa
gtatgccgaa
gctgggtttt
ctgtaggata
cgcttaccat
catggacagc
gatagcgcag
catgtgggaa
c¢ggggccceg
cttccaccag
tagtgagtgce
agtcccgtat
tgacccaggce
aaatgaagtt
agagatcaac
gcccggtgcet
cacaccgact
cgtcccagca
catcctagcc
taatcacctt
caaacaactc
gacccagttg
ttacagggac
tgtcaagtat
aattgactcc
ttcactcaac
gtatgaccca

caacctcgca

-109-

gaacttgcct
ttggtcacgce
acttctgtgt
tactttaaaa
gacatgctca
tctcccacca
cagacggacc
ataaatggac
atgaaggcaa
tgtgcttgtt
tgcgcceccgea
aaactcagat
gctccgtacg
cattgtccag
aaaccccccce
aagcctccac
agataccaga
gacctaccag
atggtcgctg
gggaaaacat
caccagacca
ggtacaacgc
ggcggttggt
gatgtcttga
cacccagtgg
aagaccatct
aaacttgtgt
gggcaagtcc
agtcaaggcg
aggcaaagag
cacaggcaat

gtgcaccgtg

gtgctgaaga
agtccggcegce
ctaacaccat
gtggtcaccc
aagtccaacc
tgccgaacta
caaagaagac
gccagctagt
gcaatgtttc
tagagtatga
aggacggcta
ccaatcatga
ccactgcctg
tcataatctg
tagggaaagg
ggactgtaat
ctcgcecgcegg
acggtgatta
tcgcctctaa
actggctcct
tgctcgacat
tgcaattccc
gtcctggtaa
ggctccttag
gttttgattc
ggagattcgg
ccatggtcaa
tcacccctta
ccacatttga
cccttgttge
tgcagagcat

atgagcagct

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260

10320

10380°

10440

10500

10560

10620

10680

10740

10800



gatcgtactg
taaatttagg
ggaagggtcg
tgatttgaca
aacccagaac
gtatagccgt
ccctggggte
ggagacagtc
ggagcgagaa
cgttggggga
agtcgcggta
ggatgtgtac
gaaagttatg
tttccaactt
ccgtgttcect
cagaagagtt
cggtgctaaa
tctggegtge
tgaatcggat
caatgatgcg
gaagttttat
aatggggtct
ggaatttttg
catcgccggt
gcgccctgece
gccgggtgga
aggtgtcaac
cagggcaagc
tggatgaggt
tggcttctcg
tgtataatag

agcttcatga

gatagaaata
gccaccgaca
agctctccgce
cagtttgcta
aatgaaaagt
gcgtgcattg
gtgtcatact
ttcagcaccg
gttgctgagt
tgtcatcatg
gtcggggttt
ctcccagacc
ttggacttca
gaaggccgcet
gtcaactcca
gtcgggtcca
atcatcttgt
gcggagttct
acagcgtatc
tttcgtgcege
tttcceecgg
atacaaagcc
gtgtccattg
tggctggtgg
attcaccctg
cattcccacc
cctgattgat
tgcctggaaa
ggctcatttt
actgcccatg
cactttaaat

ttttcagcaa
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ataaagaatg
agcgcgttgt
tccccaaggt
aactcccggt
ggccggatceg
gtgccggcta
acctcacaaa
gccgaattga
ccctceccaca
tcacctccaa
cgagccccgg
ttgaggccta
aggaagttcg
atttcacctg
cggtgtatct
cccattgggg
ctagcgctta
cgctcgacga
tgtatgagtt
gccagaaagg
gccccegtceat
tcttcgacaa
ttgatatcat
tcttttgcat
agcaattaca
tggggggtaa
gaaatggtgt
caggtggtga
caacatcttg
ctacacaacc
caggtgtttg

tggctaatag

cacagttgct
agattctctc
cgcacacaac
agaccttgca
gctggttgce
tatggtggge
atttgtcaag
ggtggattgce
tgccttcatt
ataccttccg
gaaagccgca
cctccaccca
actgatggtc
gtatcagctt
ggacccctge
agctgacctc
ccatggtgaa
cccagtcaag
catcggaaac
gaaaatttat
tgaaccaact
aattggccag
catatttttg
cagattggtt
gaagatccta
aacacccttt
cgcgtcgaat
gcgaggctac
ccgccattga
tgcgcatgac
ctatttttcc

ctgtacattc
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caggctctag
cgcgccattt
ttgggatttt
ccccactggce
agccttcgcece
cccteggtgt
ggcgaggcte
cgggggtatc
ggcgacgtca
cgcttccttce
aaagcagtgt
gagactcagt
tggaaagaca
gcaagctacg
atgggccctg
gcagtcaccc
atgcctcctg
tacaaacaca
ggtgaggact
aaggccactg
ttaggcctga
ctttttgtgg
gccattttgt
tgctcegegg
tgaggccttt
ggggatgttt
gtaccgcatc
gctgtctcge
agccgagacc
agggtcaaat
aacccctggt

ctccatattt

gcaacggaga
gtgctgatct
atttctcacc
ccgtggtgac
ctgtccataa
ttctaggcac
aagtgcttcc
ttgatgacag
aaggcaccac
ccaaggaatc
gcacattgac
ctaagtgctg
agacggccta
cctcgtacat
ccctttgcaa
cttatgatta
gatacaagat
cctggggttt
gggaggatta
ctaccagcat
attgaaatga
atgctttcac
ttggcttcac
tattccgtge
ctttctcagt
tggcaccata
atggaaaaag
attagtagtt
tgtaaatatt
gtaaccatag
tccecggecaa

tcectcetgttg

10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660

12720



cagcttcttg
ttggtttccg
tccaccttge
gtgcaggata
tcegectgge
gtccttcagce
agtttatgtt
cttgcctcge
cggcggcaat
aaatgtttcg
gacatcaaaa
cttaggcatg
atagggacac
tcttctgatc
ggattcaagg
agctacgtcc
ctgcttcatt
gccatcctac
ttgctcgcega
cgccaacaac
gaatggcaca
tcecegtgttg
agttggtctg
cgtctacgcg
ctgcatgtcc
cagactctat
aggtcacctg
cagagtttca
ccacaaaagg
aaggtaagtc

tttacctteg

atgggagcag

tactcttttt
ctggttaggg
ctcacccgac
gggcatgacc
ctctccagcg
tacacggccc
gacatcaagc
catgacaata
tggtttcacc
tggtttctca
ccaacactac
gcgactcgtc
ctgtgtatat
tcctcatgcet
tggtgtttgg
aacatgtcaa
tcatgacacc
tggcaatttg
ttgctttctt
accagcagct
gattggctgg
actcacattg
gttactgtgt
gtctgtgctec
tggcgctact
cgttggcggt
atcgacctca
gcggaacaat
tgcttttggce
gcggccgact
ggtacatgac

tagttgcact
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gttgtgctgt
gcaatttttc
aagcagccgce
gatgtgggga
aaagccactt
agttccatcc
accaattcat
tttcagcegt
tagaatggct
ggcgttcgece
cgcagcatca
ctttccgacg
caccatcaca
ttcttettge
caatgtgtca
agagtttacc
tgagaccatg
aatgttcaag
tgtggtgtat
ctcattttca
cagaaaaatt
tttecctatgg
ccaccgccgg
tggctgegtt
cttgtaccag
cgcccgttat
aaagagttgt
ggggtcgtct
gttttccatt
gctagggctt

attcgtgcac

tctttggggg

ggttgcgggt
tttcgaactc
tgaggccctt
ggacgatcac
gaccagtgtt
cgagatattt
ctgcgcegtt
atttcagacc
gcgtcccttce
tgcaagccat
ggctttgttg
attcgcaaaa
gccaatgtga
cttttctatg
ggcatcgtgg
caacgctcct
aggtgggcaa
tatgttgggg
cgtgccgttce
gttgatttat
tgattgggca
tgcactcacc
gttttatcac
gatttgcttec
atataccaac
catagagaaa
gcttgatggt
ctagacgatt
acctacacgc
ctgcaccttt
tttcagagca

gtgtactcag
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tccaatgcta
atggtgaatt
gaacccggta
gacgaactag
tacgecctggt
gggataggga
catgacgggc
tactatcaac
ttttcctett
gtttcagttc
tcctccagga
gctctcaatg
cagatgagaa
cttctgagat
ctgtgtgtgt
tggtggtcga
ccgttttage
aaatgcttga
tggtttgctg
aacttgacgc
gtggagactt
accagccatt
gggcggtatg
gtcattaggc
ttccttctgg
gggggtaagg
tccgtggcaa
tttgccatga
cagtaatgat
tgatctttct
caaatagggt

ccatagaaac

cgtactgttt
acacggtgtg
ggtctctttg
ggttcatggt
tggcgttect
acgtgagtga
agaacaccac
atcaggtcga
ggttggtttt
gagtctttca
catcagctgc
ccgcacggcg
ttacttacat
gagtgaaaag
caactttacc
tcatgtgcgg
ctgtcttttt
ccgcgggcetg
tgctcgtcaa
tatgtgagct
ttgtcatctt
tccttgacac
tcttgagtag
ttgcgaagaa
acactaaggg
ttgaggtcga
ccccectttaac
tagcacggct
atatgctcta
gaattgtgct
cgcgctcact

ctggaaattc

12780
12840
12900
12960
13020
13080
13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
13740
13800
13860
13920
13980
14040
14100
14160
14220
14280
14340
14400
14460
14520
14580

14640



atcacctcca
cacgtcgaaa
gtccggegtce
gtgttgggtg
taacaacggc
ccagatgctg
gaaaagtaag
caggcatcac
taatcagggc
gtttagtttg
atgatgggct
ggcactgatt
aaaatttaat
aaaaaaaaaa
<210> 6

<211>

<212>
<213>

ADN

<220>
<223>

<400> 6

atgacgtata
ggcacagccc
gcttaggggt
cccctttaac
ttatggcgga
tgaatctcca
tccggtggac
ggctttctgce
gaatggtgcg
aggctctaca
gagtggccgt

atgtgttaac

gatgccgttt
gtgccgceggg
ccggctccac
gcagaaaagc
aagcagcaaa
ggtaaaatca
aagaaaaacc
ttcacccctg
gctggaactt
ccgacgcatc
ggcattcttt
gacattgtgc
tggcgagaac

aaaaaaaaaa

15450

Virut dung cho
P129-PKC12-

FL 14n ciy

ggtgttggcet
aaaacttgct
ctgtccctag
catgtctggg
gggccaagtc
agttcctgag
gttgccacgt
gatctttcca
ggttgcagct
agtttatgaa
ttacgccaac

caacctaccg

29897

gtgcttgcta
ctttcatccg
tacggttaac
tgttaaacag
agaaaaagaa
tcgcccagcea
cggagaagcc
gtgagcggca
gtaccctgtc
atactgtgcg
aggcacctca
ctctaagtca
catgcggccg

aaaaaaaaaa

Trinh tuy nhén tao

ggccgcaagt
attgcggcaa
ggcacattgg
ggagtggtaa
ggggaatgge
aagccagtcc
ccattttcct
attgtgtctg
agattcaggg
cctgatccgce
gtgtcagaat
cctattcaat

caattaaaaa

vacxin cé hé gen hoan
truyén 52(15,450 nt)

ctatgccacg
gcacggaaaa
caccttgctt
atacttgatc
tactgcacac
cttggggtgce
gcattcccca
attgcacgaa
gagatttaca
cggggttgtc
tccctacatg

ctcccgecaga

gcatttgtat
cgcccttctg
ctggagttgc
ggtgcacgtg
gatgtctcag
tgggcctatt
ctgtcgagtg
tgaccagtgg
gagccggcca
gctggtaccc
tgagtgacaa

ggcccaagcc

-112-

acattctggc
atgataacca
tgcccgggtt
accttgtcaa
cagccagtca
agaggcaagg
ctagcgaccg
tcgtcgatcce
aggataagtt
gtcacagcat
tggaagagtg
tagggcgacc

aaaaaaaaaa

ccctgceccac
cgcatttgtc
gaaaagcctc
atatgccaaa
atcagctgtg
gaccgggcaa
aagatgacgt
agactgcctt
acactgtgga
caccctcagc
tgtggtggat
gtgtgggggt

daaaaaaaaa

14700

14760

14820

14880

14940

15000

15060

15120

15180

15240

15300

15360

15420

15450

chinh chiéu dai hoan chinh

tgtcaggagce
tgacagcctt
actgctttac
cacccccaat
tgcacggtct
ttataggccc
ctcceetgece
aaacctgaac
actcacccct
cattgtcgga
acctttcccg

tgaagacttt

tgtggccatt
cttcagggga
ggtctctcca
gccagggtgt
ctccttectce
gaagagccac
ggggcctgcet
tttcaacaaa
gcagttttga
cctgtcecctg
ggagcaactc

tgceccttttg

60
120
180
240
300
360
420
480
540
600
660

720



agtgtgctat
ggaaagtctc
agttgaagtt
tgtctgagtt
acggctgcecct
tgctcccacce
Ccaagcatgg
cagtgactga
tcecgecactt
taagggtaga
gcagtcacaa
ccacggtcgce
ttgccagcge
gtggttggca
ctcttcccga
ccatccaaat
agtacgtgct
cttctttgcet
tcccagacgt
taatgcactt
atcgtctggce
gaggaggaga
ttgaggaatg
caaaagttga
agagggctcg
gggttgagac
ttecctgtegt
tgtccaattg
ccttgctcectce
ctggccegeg
atctgctgaa

aggttgatct

ggctaacgtc
ctgggcccct
gattgcgaac
tgccttcata
tcecegetgat
ggaagttcag
tgtccatgge
tacagatgga
cagactggcg
gcctaatacg
gtggtacggt
tcaccgcgcet
caacagggct
ctgcatttcc
gagagtgaga
cctcaggcetce
caagctggaa
cccecttgaa
ggtcgaagtt
gcctagcagt
ttcceeggece
gcatcctgac
ctgctgttcc
ccagtacctc
cccgccgage
ggcgaatcag
gactcaagag
ctactaccct
taagttggag
acccgcactg
attagtcaac

aaaagcttgg

29897

tatgacattg
cgtggcgggy
cgactccaca
gcccctggga
actgtccctg
aataaagaaa
aagtacctac
cctattgtcg
gaagaaccta
tcgccaatgg
gctggaaaga
ttgccegetce
gagcatctca
gccattacca
ccttcagatg
cccgecggect
ggtgagcact
tgtgttcagg
tcecggatttg
gtcatcccag
gccactgtgt
caggtgtgct
cggaacaaag
cgtggtgcag
gcgacggaca
acaaccaaac
cctttggaca
gcacaaggtg
ggggttgttc
ccgaacgggce
gcccaggcaa

gtcaaaaatt

gccataacgc
atgaagtgaa
tctecttcece
gtggtgtctc
atgggaactg
ttcgecegtge
agcggaggcet
tacagtactt
gcctcecctgg
gtggcaaggg
gagcaaggag
gcgaagccca
agtactattc
accggatggt
actgggctac
tggacaggaa
ggaccgtctc
gttgttgtga
accctgcctg
ctgctctgge
ggactgtttc
tagggaaaat
ccaaccgggc
caagccttgg
cctcctttga
agctccatgt
gagactcggt
acgaggtccg
gtgaggaata
tcgacgagcet
cttcagaaat

acccacggtg
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cgtcatgtat
atttgaaacc
gccccaccac
cttgcgggtc
ctggtggtac
taaccaattt
gcaagttaat
ctctgttagg
gtttgaagac
tgaaaaaatc
agcacgctct
gcaggccaag
ccegectgece
gaattccaaa
tgacgaggat
cggtgcttgt
tgtgacccct
gcataagagc
tcttgaccga
cgagatgtcc
gcaattcttt
tatcaacctt
taccccggaa
agaatgcttg
ttggaatgtt
caaccagtgc
ccctectgacce
tcaccgtgag
tgggctcacg
taaagaccag

gatggcctygg

gacaccgcca

gtggccagag
gtccccgaag
gcagtggaca
gagcaccaac
ttgtttgact
ggctatcaaa
ggtctccgag
gagagttgga
ctcctcagaa
ttccggtttg
ggtgcgactg
aagctcgagg
gacgggaact
tttgaaacca
cttgtgaata
gctggcgcca
gggatgaccc
ggtcttggtt
cttgctgaga
gacgacttca
gcccgceccaca
tgtcaggtga
gaggttgcgg
gccaagcttg
gtgcttcctg
cgcgctctgg
gccttctcge
aggctaaact
ccaactggac
atggaggagg
gcagccgagc

ccccecctccac

780

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



caagagttca
ctgctcecgeg
ttcctaacgg
agccgatgac
tgcecggceccce
agccaatttt
cggcagcagc
aatatgaggc
aagaagctga
ctgtgtcatc
aagccattat
gcctccgcecat
aatggctttc
accaggcgtt
cgccgcecgcec
gtgcagagag
ggaaaataga
aaccggtata
gcacagcagc
cagacggcgt
ggctcttcga
tctcacacct
ttactctatt
tgggtgtatt
cttttgctgt
actcgccaga
ttcgcagect
gcggggcacg
tggctggage
gaactgctcc
cactcatcga

ccactgggtg

gcctcgaaaa
caggaaggtc
ttgggaagat
acctctgagt
agttcctgca
tgtgtctgca
gccgatgtgce
ttccceecta
ggaagttctg
aagcagctcc
cgactcgggce
catgcgtgaa
tcgecatgtgg
tcgcacctta
ctacccgtgt
cgaccttacc
aaataccggt
caaccaacct
tcecgtecgeg
agatgcggac
ccaattgagc
Cttcaaatct
ttgcctcettt
ttctgggtct
tggcctgttce
gtgcaggaac
tgttgtgggc
ctacatctgg
ttatgtgctt
taatgaaatc
cctgtgcecgat

gcgtgggtge
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acgaagtctg
agatctgatt
tcgactgttg
gagcctgtac
ccgcgtagag
ctgcgacaca
caggacgaac
acaccaccgc
agtgaaatct
ctgtcaagtg
gggccctgca
gcttgtgatg
gatagggtgg
gatggcaggt
gggtttgtga
attggttcag
gagatgatca
gccaaagact
ggtacaggtg
ggtggggggc
cgtcaggttt
gacagtggtt
ttgtgttaca
tctcggegtg
aagcctgtgt
gtccttcecatt
cccgtcecggtce
cattttttgc
tctcaaggta
gccttcaacg
cggttttgtg

tggaccggcece

tcaagagctt
gtggcagccc
gtggtcccct
ttatttccag
ctgtgtcccg
aatttcagca
ccttagattt
agaacgtggg
cggatattct
ttaagatcac
gtgggcacct
cggccaagct
acatgctgac
ttgggtttct
tgttgcctca
tcgccactga
accagggacc
cccggatatce
gcgccggcett
cgttgcagac
ttaacctcgt
attctccggg
gctacccatt
tgcgcatggg
ccgacccagt
cttttgagct
tcggtcettge
ttaggcttgg
ggtgtaaaaa
tgttcecettt
cgccaacagg

gaagtcccat
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gctagagaac
gattttgatg
tgatctttcg
gccagtgaca
accgatgacg
ggtggaaaaa
gtctgcatcc
cattctggag
gaatgatacc
acgcccaaaa
ccaaagggaa
tagtgaccct
ttggcgcaac
cccaaagatg
cacccctgca
agatattcca
cttggcatcc
gtcgcggggg
atttactgat
ggtaagaaag
ctcccatctc
tgattggggt
cttcggttte
ggtttttggce
cggcactgcect
tctcaaacct
cattcttggce
cattgttgca
gtgctgggga
tacacgtgcg
catggacccc

tgagcaaccc

aagcctgtcc
ggcgacaatg
gcaccatccg
tctttgagtg
ccctcgagtg
gcaaatctgg
tcacagactg
gtaagggggc
aaccctgcac
tactcagctc
aaagaagcat
gccacgcagg
acgtctgctt
atactcgaga
ccttccgtga
cgcatcctcg
tctgaggaag
tctgacgaga
ttgccacctt
aaagctgaaa
cctgttttct
tttgcagctt
gttcccctcet
tgctggctgg
tgtgagtttg
tgggaccctg
aagttactgg
gattgtatct
tcttgtataa
accaggtcgt
attttccteg

tctgaaaaac

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
4440
4500

4560



ccatcgcgtt
cttatgatcc
tggccgagge
ttcccaccgg
ctacagccct
cccagctgaa
tcattgctgce
taacttcagt
ccgttcectgg
gccttaccct
tcgttttgat
tgctgtgcat
gtgtgtttcc
tgtttttctt
ctctttggct
atcattacac
acttggctgce
agcttgggtc
atgtggttgg
gcgtgactgce
atcaaatgct
aaggagctgc
tgacatcctc
cgtgcggcga
caggatcaaa
tggcacccat
gtgatgtgaa
gcgccttgcet
gtgtgttttt
ggtttttcat
ggatgtttgt

taacagcagc

cgcccagttg
taatcaagcc
agtcccaaaa
agtgaaagtt
ccggtctggt
tggactaaag
cctgcatgtt
ggggtcttge
ctacggacca
gcccttgaca
tttcgtttcc
tttacttgca
ttgttggttg
gatttctgta
tttgggacgt
cagtggcccc
cgtccgecge
ccttcttgag
gtcctccecatg
cgcacatgtc
tgactttgat
tcccaagacce
tggcgtcgaa
ttcecgggtcee
taaacaagga
caagctgagc
ggttggcagce
tgctgccaaa
cctactgtgg
tctgaatgag
gctatcttgg

tcttaacagg
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gatgaaaaga
gtgaagtgct
gtggccaaag
gatcccgagt
tactctacca
atcaggcaaa
gcctgctcega
ggtgccggea
ggctctctct
gcacttgtgg
atcggaggca
atcgccagct
cgctggttct
aatatgcctt
tatactaaca
cgcggtgttg
gctgcgttga
ggcgctttca
ggctctggtg
cttacgggta
gtgaaagggg
caattctgcg
cccggtgtta
ccagtgatca
ggtggcatcg
gaattaagtg
cacataatta
cctgaactgg
agaatgatgg
gttctcccag
ctcacaccat

aacagatggt

ggattacggc
tgcgggtgtt
tttctgctat
gcaggatcgt
caaacctcgt
tttccaagcce
tggcgttgcea
ccaacgatcc
gcacgtccag
cgggattcygg
tggctcatag
atgtttgggt
ctttgcaccc
cgggaatctt
ttgctggtct
ccgecttgge
ctggtcgcac
gaactcgaaa
gagtgttcac
attcggctag
acttcgccat
aggacggatg
ttgggaatgg
ccgaagctgg
tcacgcgceccece
aattctttgce
aagacacgtg
agggaggcct
gacatgcctg
ctgtcctggt
ggtctgcgcea

cacttgcctt
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tagaactgtg
acaggcgggt
tccattccga
ggttgacccc
ccttggtgtg
ttcgggagga
catgcttgct
atggtgcact
attgtgcatc
tcttcaggaa
gttgagttgt
accccttacc
ccttaccatc
ggccgtggtg
tgtcaccccc
taccgcacca
catgctgttc
gccctcactg
catcgacggg
ggtttccgga
agctgattgce
gactggccgt
attcgcececttce
tgagattgtc
ttcaggccag
tggacccaag
cgaagtacct
ctccaccgtc
gacgcccttg
tcggagtgtt
agttctgatg

ttacagccett

gtcgctcagce
ggggcgatgg
gccccecttttt
gatactttta
ggggactttg
ggcccacacc
ggggtttatg
aatccgtttg
tcccaacatg
atcgccttgg
aaggctgata
tggttgcttt
ctatggttgg
ttattggttt
tatgatattc
gatggaacct
accccgtctc
aacaccgtca
aaaattaggt
gtcggcttca
ccgaattggce
gcctattggce
tgcttcaccg
ggcgttcaca
ttttgtaacg
gtcccgceteg
tcagatcttt
caacttctgt
gttgctgtgg
ttctecctttg

atcaggcttc

ggtgcggtga

4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420

6480



ccggttttgt
tgagcaccta
cgtgtggtgt
acaatgttct
agggaaagtt
gtgccctege
ttaagtgctt
cctatgcaaa
gtactttggc
acattgttgt
gtaccaagca
tggcgcgegt
caccgaaagt
agaagaggcg
aattttggga
cgtgggagtg
gtgggcatac
agttcctggt
ccgtggagca
agaaactgaa
gctagcecgece
ggtaaaaata
ggccagtgag
ggttgacggt
ctccggtget
cgatggcacg
gcaaataata
caagctgtac
gtttggagac
ctgcctcacg
gccctceecggt

ctctaggcct

cgcagatctt
tgccttcctg
tgtgcaccta
tgttggtgat
gagggaaggg
tatgagactc
tgtttctgceg
agcacttaga
caagcttgag
tgctcttggce
tactctccaa
cgttgaccca
tctagagaat
taggatggaa
caagaattcc
cctcagagtt
tactattgaa
ccccegtcaac
ggcccttgge
aagaataatt
agcggcttga
gtcaaatttc
gttgagctga
ggtgttgtgc
gacgcatctc
ctttgggact
caggcttgtg
cctgttaggg
ataccttaca
cccaatgcca
tttgaattgt

gactgcccca
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gcggtaactc
cctcggatga
cttgccatca
ggagcgtttt
gtgtcgcaat
aatgacgagg
tccaacatga
attgaacttg
gcttttgctg
catacgcctg
gtcattgaga
acccccacgce
ggtcccaacg
accgtcggca
ggtgatgtgt
ggtgaccctg
gataaggatt
ccagagagcg
atgatgaatg
gacaaacttc
cccgcetgtgg
acaaccggac
aagacgcggt
tcectgegtte
ctaagttact
ttgaggccga
acattaggcg
gcaaccctga
aaacccccag
ctcecggtgac
atgtaccgac

aacagttgac

aagggcaccc
tggttgtgac
ttttgtactt
ctgcagcecttt
cctgcggaat
acttggactt
ggaatgcagc
cccagttggt
ataccgtggce
ttggcagcat
ccagagtcct
ccccacccgce
cctgggggga
tctttgtcat
tttacgagga
ccgactttaa
acaaagtcta
gaagagccca
tcgacggtga
agggccttac
tcgeggegge
tttcacccta
cgagcacaac
cgcagttecct
cgctcgtcac
ggccaccaaa
cggtgacgca
gcgggtaaaa
tgacactggg
tgatgggcgc
cattccagcg

agagcacggc

-116-

gttgcaggca
ctcaccagtc
gttcaagtac
cttcttgcga
gaatcatgag
ccttacgaaa
aggccaattc
gcaggttgat
accccaactc
cttcgaccta
tgcecgggtcec
acccgtgcecc
tggggaccgt
gggtgggaag
ggtccatgac
ccctgagaag
cgcctccccea
atgggaagct
actgacggcc
taaggagcag
ttggttgtta
gggcctgtga
caacacccgg
tcgcttatag
gggccgggga
gaggaaattg
cctgaaattg
ggagttttac
agcccagtgce
tccgtcttgg
tctgtccttg

tgtgaggatg

gtaatgaatt
ccagtgattg
cgcggcctge
tactttgccg
tcattgactg
tggactgatt
atcgaggctg
aaggttcgag
tcgececggtg
aaggttggtg
aaaatgaccg
atccccctcec
ttgaataaga
aagtaccaga
aacacagatg
ggaactctgt
tctggcaaga
gcaaagcttt
aaagaagtgg
tgtttaaact
ctgagacagc
atttaaaagt
ttgcaagacc
atgtcctgat
acactgggat
cgctcagtgc
gtctccctta
agaatacaag
acgcggctgce
ctactaccat
attatcttga

ccgcattgag

6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
744OA
7500
7560
7620
7680
7740
7800
7860
7920
7980.
8040
8100
8160
8220
8280
8340

8400



agacctctcc
tgtgcgtaag
ttaccctgcece
tcagagcgtc
tgttacccct
cggcaccaat
cttcatgaaa
acagactccg
acctgcaatt
gcacctaccg
agtgactaag
ttacagcttg
tcatggccectt
cctgatcgtce
ccactggtgg
agccataacg
ccccaaccgt
tgaatactac
tcctgaatgg
cagctttccc
ggggaagaag
tggcctcgac
gtgtggccac
cacaagccct
catgcatgtg
attagtctcc
tgctagcacc
tgtgttgege
tcagcaggtc
gattagggct
tgccccectece

gaattccttc

aagtatgact
tacctgtttg
aagaattcta
cccgaaatcg
tgtaccctca
aatttcattg
aaggcgttta
atcttaggca
gtccgetggt
tcgtacgtge
aggggtggec
gtgatatatg
ctgttcctac
tattcggacg
gtcgaacatc
gactcgccat
gacaggatcc
gccgeggegg
tttgaagagc
ggcccgcecegt
tccagaatgt
gtctgtattt
ccggetggtt
ctagatgagg
gagcagggtc
gttaggcgtg
gccctactcece
agcaggttca
caggatggtg
ttggggacgt
cgtaccggcc

ttggatgaag
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tgtccaccca
cccacgtggg
tggctggaat
acgttctgtg
agaaacagta
cgttggccca
actcgcccat
ggtgccttga
ttgccgccaa
tgaactgctg
tgtcgtctgg
cacagcacat
aagaccagct
acctcgtgct
tgaatttgat
catttctagg
tcgcggeect
ctgcaatact
ttgtggttgg
tcttecttgtce
gcgggtattg
accacaccca
ctggttcttg
tgttagaaca
tcacccctcet
gcatcagagg
ccacttgtaa
tcatcggtcc
atgtcattta
gccggttcaa
cgtgggttcg

cagcgtattg

aggctttgtt
taagtgcccg
aaatgggaac
cgcacaggcc
ttgtgggaag
ccgggcagcg
cgccctcggg
agctgatctt
ccttcectttat
ccatgaccta
cgacccgatc
ggtgcttagt
gaagttcgag
gtatgccgaa
gctgggtttt
ctgtaggata
cgcttaccat
catggacagc
gatagcgcat
catgtgggaa
cggggccctyg
cttccaccag
tagtgagtgce
agtcccgtat
tgacccaggc
aaatgaagtt
agagatcaac
gcccggtgcet
cacaccgact
cgtcccagea
catcctagcecce

taatcacctt
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ttacctgggg
cccgttcecatc
aggtttccaa
gtgcgagaaa
aagaagacta
ttgagtggtg
aaaaacaaat
gcatcctgtg
gaacttgcct
ttggtcacgc
acttctgtgt
tactttaaaa
gacatgctca
tctceccacca
cagacggacc
ataaatggac
atgaaggcaa
tgtgcttgtt
tgcgcccgea
aaactcagat
gctccgtacg
cattgtccag
aaaccccccc
aagcctccac
agataccaga
gacctaccag
atggtcgctg
gggaaaacat
caccagacca
ggtgcaacgc
ggcggttggt

gatgtcttga

ttcttcgect
ggccttccac
ccaaggacat
actggcaaac
ggacaatact
tcacccaggg
ttaaggagct
atcgatccac
gtgctgaaga
agtccggcge
ctaacaccat
gtggtcaccc
aagtccaacc
tgccéaacta
caaagaagac
gccagctagt
acaatgtttc
tagagtatga
aggacggcta
ccaatcatga
ccactgcctg
tcacaatctg
tagggaaagg
ggactgtaat
ctcgeccgegg
acggtgatta
tcgcctctaa
actggctcct
tgctcgacat
tgcaattccc
gtcctggtaa

ggctccttag

8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660 -
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260.

10320



caaaaccacc
tcattgctat
acagaacatc
cacaacccgt
ccacagggac
tgtggtcaca
tatcaccagg
gtttgatctt
gatcgtactg
taaatttagg
ggaagggtcg
tgatttgaca
aacccagaac
gtatagccgt
ccctggggtce
ggagacagtc
ggagcgagaa
cgttggggga
agtcgcggta
ggatgtgtac
gaaagttatg
tttccaactt
ccgtgttcecet
cagaagagtt
cggtgctaaa
tctggcegtge
tgaatcggat
caatgatgcg
gaagttttat
aatggggtct
ggaatttttg

catcgccggt

ctcacctgtc
gtttttgaca
tgtgatgcca
gtaacccacg
cgagaggacg
ctgcatttgc
gcaagacatg
cctgcgaagg
gatagaaata
gccaccgaca
agctctccge
cagtttgcta
aatgaaaagt
gcgtgcattg
gtgtcatact
ttcagcaccg
gttgctgagt
tgtcatcatg
gtcggggttt
Cctcccagacc
ttggacttca
gaaggccgct
gtcaactcca
gtcgggtcca
atcatcttgt
gcggagttct
acagcgtatc
tttcgtgege
tttceceecgg
atacaaagcc
gtgtccattg

tggctggtgg

29897

tgggagactt
tcatgcctca
tccaaccaga
tggaaaaacc
gcgccatcac
ccactaaaga
ctatctttgt
gcacacccgt
ataaagaatg
agcgegttgt
tcceccaaggt
aactcccggt
ggccggatcg
gtgccggcta
acctcacaaa
gccgaattga
ccctceccaca
tcacctccaa
cgagccceccgg
ttgaggccta
aggaagttcg
atttcacctg
cggtgtatct
cccattgggg
ctagcgctta
cgctcgacga
tgtatgagtt
gccagaaagg
gccccgtceat
tcttcgacaa
ttgatatcat

tcttttgceat

Caaacaactc
gacccagttg
ttacagggac
tgtcaagtat
aattgactcc
ttcactcaac
gtatgaccca
caacctcgca
cacagttgct
agattctctc
cgcacacaac
agaccttgca
gctggttgcecce
tatggtgggc
atttgtcaag
ggtggattgc
tgccttcatt
ataccttccg
gaaagccgca
cctccaccca
actgatggtc
gtatcagctt
ggacccctgce
agctgacctc
ccatggtgaa
cccagtcaag
caccggaaac
gaaaatttat
tgaaccaact
aattggccag
catatttttg

cagattggtt

-118-

cacccagtgg
aagaccatct
aaacttgtgt
gggcaagtcc
agtcaaggcg
aggcaaagag
cacaggcaat
gtgcaccgtg
caggctctag
cgcgccattt
ttgggatttt
ccccactggce
agccttcgcece
cccteggtgt
ggcgaggctc
cgggagtatc
ggcgacgtca
cgcttccttce
aaagcagtgt
gagactcagt
tggaaagaca
gcaagctacg
atgggccctg
gcagtcaccc
atgcctcctg
tacaaacaca
ggtgaggact
aaggccactg
ttaggcctga
ctttttgtgg
gccattttgt

tgctcecgegg

gttttgattc
ggagattcgg
ccatggtcaa
tcacccctta
ccacatttga
ccecttgttge
tgcagagcat
atgagcagct
gcaacggaga
gtgctgatct
atttctcacc
ccgtggtgac
ctgtccataa
ttctaggcac
aagtgcttcc
ttgatgacag
aaggcaccac
ccaaggaatc
gcacattgac
ccaagtgctg
agacggccta
cctcgtacat
ccctttgceaa
cttatgatta
gatacaagat
cctggggttt
gggaggatta
ctaccagcat
attgaaatga
atgctttcac
ttggcttcac

tattccgtgce

10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11940
12000
12060
12120
12180

12240



gcgccecctgece
gccgggtgga
aggtgtcaac
cagggcaagc
tggatgtggt
tggcttctcg
tgtataatag
agcttcatga
cagcttcttg
ttggtttccg
tccaccttge
gtgcaggata
tccgcectgge
gtccttcagce
agtttatgtt
cttgcctcge
cggcggcaat
aaatgtttcg
gacatcaaaa
cttaggcatg
atagggacac
tcttctgatc
ggattcaagg
agctacgtcc
ctgcttcatt
gccatcctac
ttgctcgcga
cgccaacagc
gaatggcaca
tccegtgttg
agttggtctg

catctacgcg

attcaccctg
cattcccacc
cctgattgat
tgcctggaaa
ggctcatttt
actgcccatg
cactttaaat
ttttcagcaa
tactcttttt
ctggttaggg
ctcacccgac
gggcatgacc
ctctccagceg
tacacggccc
gacatcaagc
catgacaata
tggtttcacc
tggtttctca
ccaacactac
gcgactcgtc
ctgtgtatat
tcctecatgcet
tggtatttgg
aacatgtcaa
tcatgacacc
tggcaatttg
ttgctttcett
agcagcagct
gattggctgg
actcacattg
gttactgtgt

gtctgtgctc

29897

agcaattaca
tggggggtaa
gaaatggtgt
caggtggtga
caacatcttg
ctacacaacc
caggtgtttg
tggctaatag
gttgtgctgt
gcaatttttc
aagcagccgc
gatgtgggga
aaagccactt
agttccatcc
accaattcat
tttcagccgt
tagaatggct
ggcgttcgcec
cgcagcatca
ctttccgacg
caccatcaca
ttcttcttge
caatgtgtca
agagtttact
tgagaccatg
aatgttcaag
tgtggtgtat
ctcatttcca
cagaaaaatt
tttcctattg
ccaccgccgg

tggctgecgtt

gaagatccta
aacacccttt
cgcgtcgaat
gcgaggctac
ccgccattga
tgcgcatgac
ctatttttcc
ctgtacattc
ggttgcgggt
tttcgaactc
tgaggtcctt
ggacgatcac
gaccagtgtt
cgagatattt
ctgcgecegtt
atttcagacc
gcgtcccttce
tgcaagccat
ggctttgttg
attcgcaaaa
gccaatgtga
Cttttctatg
ggcatcgtgg
caacgctcct
aggtgggcaa
tatgttgggg
cgtgcegtte
gttgatttat
tgattgggcg
tgcactcacc
gttttatcac

gatttgcttc

-119-

tgaggccttt
ggggatgttt
gtaccgcgtc
gctgtctcgce
agccgagacc
agggtcaaat
aacccctggt
ctccatattt
tccaatgcta
atggtgaatt
gaacccggta
gacgaactgg
tacgcctggt
gggataggga
catgacgggc
tactatcaac
ttttcctett
gtttcagttc
tcctccagga
gctctcaatg
cagatgagaa
cttctgagat
ctgtgtgtgt
tggtggtcga
ccgttttage
aaatgcttga
tggtttgctg
aacttgacgc
gtggagactt
accagccatt

gggcggtatg

gttattaggc

ctttctcagt
tggcaccata
atggataaag
attagtagtc
tgtaaatatt
gtaaccatag
tccecggcecaa
tcctetgttg
cgtactgttt
acacggtgtg
ggtctctttg
ggttcatggt
tggcgttcct
acgtgagtga
agaacaccac
atcaggtcga
ggttggtttt
gagtctttca
catcagctgc
ccgcacggceg
ttacttacat
gagtgaaaag
caactttacc
tcatgtgcgg
ctgtcttttt
ccgcgggctg
tgctcggcaa
tatgtgagct
ttgtcatctt
tccttgacac
tcttgagtag

ttgcgaagaa

12300
12360
12420
12480
12540
12600
12660
12720
12780
12840
12900
12960
13020
13080
13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
13740
13800
13860
13920
13980
14040
14100

14160



ctgcatgtce
cagactctat
aggtcatctg
cagagtttca
ccacaaaagg
aaggtaagtc
tttaccttcg
atgggagcag
atcacctcca
cacgtcgaaa
gtccggegtce
gtgttgggtg
taacaacggc
ccagatgctg
gaaaagtaag
caggcatcac
taaccagggc
gtttagtttg
atgatgggct
ggcactgatt
aaaatttaat
aaaaaaaaaa
<210> 7

<211> 7

<212> PRT
<213>
<220>
<223>

truyén 0
<400> 7

tggcgctact
cgttggcggt
atcgacctca
gcggaacaat
tgcttttgge
gcggccgact
ggtacatgac
tagttgcact
gatgccgttt
gtgccgeggg
ccggctccat
gcagaaaagc
aagcagcaaa
ggtaaaatca
aagaaaaacc
ttcacccctg
gctggaactt
ccgacgcatc
ggcattcttt
gacattgtgc
tggcgagaac

daaaaaaaaa

29897

cttgtaccag
cgcccgttat
aaagagttgt
ggggtcgtcet
gttttccatt
gctagggctt
attcgcgcac
tctttggggg
gtgcttgcta
ctttcatccg
tacggttaac
tgttaaacag
agaaaaagaa
tcgcceccagcea
cggagaagcc
gtgagcggca
gtaccctgtc
atactgtgcg
aggcacctca
Ctctaagtca
catgcggccg

aaaaaaaaaa

Trinh ty nhdn tao

Ala Met Ala Asp Val Tyr Asp

1

<210> 8
<211> 7
<212> PRT
<213>

5

Trinh tu nhan tao

atataccaac
catagaaaaa
gcttgatggt
ctagacgact
acctacacgce
ctgcaccttt
tttcagagca
gtgtactcag
ggccgcaagt
attgcggcaa
ggcacattgg
ggagtggtaa
ggggaatgge
aaaccagtcc
ccattttcct
attgtgtctg
agattcaggg
cctgatccge
gtgtcagaat
cctattcaat

caattaaaaa

-120-

ttcecttetgg
aggggtaagg
tccgtggceaa
tttgccatga
cagtaatgat
tgatctttcet
caaatagggt
ccatagaaac
acattctggce
atgataacca
tgccegggtt
accttgtcaa
cagccagtca
agaggcaagg
ctagcgaccg
tcgtcgatcce
aggataagtt
gtcacagcat
tggaagaatg
tagggcgacc

aaaaaaaaaa

acactaaggg
ttgaggtcga
ccccetttaac
tagcactgcect
atatgctcta
gaattgtgct
cgcgctcgcet
ctggaaattc
ccctgceccac
cgcatttgtc
gaaaagcctc
atatgccaaa
accagctgtg
gaccgggcaa
aagatgacgt
agactgcctt
acactgtgga
caccctcagce
tgtggtggat
gtgtgggggt

daaaaaaaaa

14220

14280

14340

14400

14460

14520

14580

14640

14700

14760

14820

14880

14940

15000

15060

15120

15180

15240

15300

15360

15420

15450

axit amin vi tri trong h& gen 735, ORFla: 182, Nsplb: 2, 14n cdy
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<220>

<223> axit amin vi tri trong hé gen 735, ORFla:
truyén 17

<400> 8

Ala Met Ala Asn Val Tyr Asp

1 5

<210> 9

<211> 7

<212> PRT

<213> Trinh tu nhén tao

<220>

<223> axit amin vi tri trong hé gen 735, ORFla:
truyén 52

<400> 9

Ala Met Ala Asn Val Tyr Asp

1 5

<210> 10

<211> 7

<212> PRT

<213> Trinh tu nhan tao

<220>

<223> axit amin vi tri trong hé gen 756, ORFla:
truyén 0

<400> 10

Ile Ser His Asp Ala Val Met

1 5

<210> 11

<211> 7

<212> PRT

<213> Trinh tu nhdn tao

<220>

<223> axit amin vi tri trong hé gen 756, ORFla:
truyén 17

<400> 11

Ile Gly His Asn Ala Val Met

1 5

<210> 12

<211> 7

<212> PRT

<213> Trinh tyu nhén tao

<220>

<223> axit amin vi tri trong hé& gen 756, ORFla:
truyén 52

-121-

182,

182, Nsplb: 2, 14n ciy

189, Nsplb: 9, 1lin ciy
189, Nsplb: 9, 14&n céy
189, Nsplb: 9, 14n ciy
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<400> 12

Ile Gly His Asn Ala Val Met

1 5
<210> 13

<211> 7

<212> PRT

<213> Trinh tu nhan tao

<220>

<223> axit amin vi tri trong hé gen 992, ORFla: 267
truyén 0

<400> 13

Thr Val Pro Glu Gly Asn Cys

1 5
<210> 14

<211> 7

<212> PRT

<213> Trinh tu nhan tao

+ Nsplb: 87, 1lan ciy

<223> axit amin vi tri trong hé gen 992, ORFla: 267, Nsplb: 87, lan céy

<220>
truyén 17
<400> 14

Thr Val Pro Asp Gly Asn Cys

1 5
<210> 15

<211> 7

<212> PRT

<213> Trinh tu nhan tao

<220>

<223> axit amin vi tri trong hé gen 992, ORFla: 267
truyén 52

<400> 15

Thr Val Pro Asp Gly Asn Cys

1 5
<210> 16

<211> 7

<212> PRT

<213> Trinh tuy nhén tao

, Nsplb: 87, 1&n céy

<223> axit amin vi tri trong hé& gen 1009, ORFla: 273, Nsplb: 93, 1an céy

<220>
truyén 0
<400> 16

Cys Trp Trp Cys Leu Phe Asp
1 5

-122-
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<210> 17
<211> 7
<212> PRT

<213> Trinh ty nhan tao

<220>
<223> axit amin vi tri trong hé gen 1009, ORFla: 273, Nsplb: 93, 1lin cay

truyén 17

<400> 17

Cys Trp Trp Tyr Leu Phe Asp
1 5

<210> 18

<211> 7

<212> PRT

<213> Trinh ty nhan tao

<220>

<223> axit amin vi tri trong hé gen 1009, ORFla: 273, Nsplb: 93, lin cdy
truyén 52

<400> 18

Cys Trp Trp Tyr Leu Phe Asp

1 5
<210> 19

<211> 7

<212> PRT

<213> Trinh ty nhan tao

<220>

<223> axit amin vi tri trong hé gen 1096, ORFla: 302, Nsplb: 122, lan ciy
truyén 0

<400> 19

His Gly Val Pro Gly Lys Tyr

1 5
<210> 20

<211> 7

<212> PRT

<213> Trinh ty nhén tao

<220>

<223> axit amin vi tri trong hé gen 1096, ORFla: 302, Nsplb: 122, lin cAy
truyén 17

<400> 20

His Gly Val His Gly Lys Tyr

1 5
<210> 21

<211> 7

<212> PRT

-123-
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<213> Trinh tu nhan tao

<220>

<223> axit amin vi tri trong hé gen 1096, ORFla: 302,
truyén 52

<400> 21

His Gly Val His Gly Lys Tyr

1 5
<210> 22

<211> 7

<212> PRT

<213> Trinh tu nhén tao

Nsplb:

122,

14n cay

<220>

<223> axit amin vi tri trong hé gen 2106, ORFla: 639, Nsp2: 256, 1lan cay
truyén 0

<400> 22

Ala Ala Lys Ile Asp Gln Tyr

1 5

<210> 23

<211> 7

<212> PRT

<213> Trinh tu nhan tao

<220>

<223> axit amin vi tri trong hé gen 2106, ORFla: 639, Nsp2: 256, 1lin cay
truyén 17

<400> 23

Ala Ala Lys Val Asp Gln Tyr

1 5
<210> 24

<211> 7

<212> PRT

<213> Trinh tu nhén tao

<220>

<223> axit amin vi tri trong hé gen 2106, ORFla: 639, Nsp2: 256, 1an cay
truyén 52

<400> 24

Ala Ala Lys Val Asp Gln Tyr

1 5
<210> 25

<211> 7

<212> PRT

<213> Trinh tu nhén tao

<220>

-124-



<223>
truyén

<400>

1

<210>
<211>

29897

axit amin vi tri trong hé gen 2185, ORFla: 665,
0

25
Pro Ser Ala Met Asp Thr Ser
5
26
7
PRT

<212>
<213>

<220>
<223>

truyén

<400>

Trinh ty nhan tao

axit amin vi tri trong hé gen 2185, ORFla: 665,
17

26

Pro Ser Ala Thr Asp Thr Ser

1

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

<220>
<223>

truyén

<400>

5

27

7

PRT

Trinh ty nhan tao

axit amin vi tri trong hé gen 2185, ORFla: 665,
52

27

Pro Ser Ala Thr Asp Thr Ser

1

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

<220>
<223>

truyén

<400>

5

28

7

PRT

Trinh ty nhan tao

axit amin vi tri trong hé gen 2403, ORFla: 738,
0

28

Leu Val Ser Val Leu Ser Lys

1

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

<220>
<223>

truyén

<400>

5

29

7

PRT

Trinh ty nhédn tao

axit amin vi tri trong hé gen 2403, ORFla: 738,
17

29

-125-

Nsp2:

Nsp2:

Nsp2:

Nsp2:

Nsp2:

282,

282,

355,

355,

l4n ciy

1l4n ciy

14n céy

14n cay
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Leu Asn Ser Leu Leu Ser Lys

1

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

<220>
<223>

truyén

<400>

5

30

7

PRT

Trinh tu nhadn tao

axit amin vi tri trong hé gen 2403,
52

30

Leu Asn Ser Leu Leu Ser Lys

1

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

<220>
<223>

truyén

<400>

5

31

7

PRT

Trinh tu nhén tao

axit amin vi tri trong hé gen 3019,
0

31

Ala Pro Met Tyr Gln Asp Glu

1

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

<220>
<223>

truyén

<400>

1

<210>
<211>

5

32

7

PRT

Trinh ty nhan tao

axit amin vi tri trong hé gen 3019,
17

32
Ala Pro Met Cys Gln Asp Glu
5
33
7
PRT

<212>
<213>

<220>
<223>

truyén

<400>

Trinh ty nhdn tao

ORFla:

ORFla:

ORFla:

738,

943,

943,

Nsp2: 355, 14n céay

Nsp2: 560, 1l4n céy

Nsp2: 560, 1lan ciy

axit amin vi tri trong hé gen 3019, ORFla: 943, Nsp2: 560, 1lan ciy

52

33

Ala Pro Met Cys Gln Asp Glu

1

5

-126-
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<210> 34
<211> 7
<212> PRT

<213> Trinh ty nhan tao

'<220>

<223> axit amin vi tri trong hé gen 4477, ORFla: 1429, Nsp3: 72, 1an cay
truyén 0

<400> 34

Cys Ala Pro Lys Gly Met Asp

1 5
<210> 35

<211> 7

<212> PRT

<213> Trinh tu nhan tao

<220>

<223> axit amin vi tri trong hé gen 4477, ORFla: 1429, Nsp3: 72, 1lan cay
truyén 17

<400> 35

Cys Ala Pro Thr Gly Met Asp

1 5

<210> 36

<211> 7

<212> PRT

<213> Trinh tu nhén tao

<220>

<223> axit amin vi tri trong hé gen 4477, ORFla: 1429, Nsp3: 72, 1lan céiy
truyén 52

<400> 36

Cys Ala Pro Thr Gly Met Asp

1 5

<210> 37

<211> 7

<212> PRT

<213> Trinh tu nhén tao

<220>

<223> axit amin vi tri trong hé& gen 4705, ORFla:
truyén 0

<400> 37

Pro Lys Val Val Lys Val Ser

1 5

<210> 38

<211> 7

<212> PRT

-127-

1505,

Nsp3: 148, 1lan ciy



<213>
<220>
<223>

truyén

<400>

29897

Trinh ty nhén tao

axit amin vi tri trong hé gen 4705, ORFla: 1505, Nsp3: 148, 14n ciy

17

38

Pro Lys Val Ala Lys Val Ser

1

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

<220>
<223>

truyén

<400>

5

39

7

PRT

Trinh ty nhén tao

axit amin vi tri trong hé& gen 4705, ORFla: 1505
52

39

Pro Lys Val Ala Lys Val Ser

1

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

<220>
<223>

truyén

<400>

5

40

7

PRT

Trinh ty nhén tao

axit amin vi tri trong hé gen 5985, ORFla: 1932
0

40

Ala Gly Glu Leu Val Gly Val

1

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

<220>
<223>

truyén

<400>

1

<210>
<211>

5

41

-

PRT

Trinh ty nhan tao

axit amin vi tri trong hé gen 5985, ORFla: 1932
17

41
Ala Gly Glu Ile Val Gly Val
5
42
7
PRT

<212>
<213>

<220>

Trinh tu nhén tao

-128-

4

, Nspd: 129,

, Nsp4d: 129,

Nsp3: 148, 14n ciy
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<223> axit amin vi tri trong hé gen 5985, ORFla:
truyén 52

<400> 42

Ala Gly Glu Ile Val Gly Val

1 5
<210> 43

<211> 7

<212> PRT

<213> Trinh tu nhan tao

<220>

<223> axit amin vi tri trong hé& gen 7419, ORFla:
truyén 0

<400> 43

Ala Asp Phe Asp Pro Glu Lys

1 5
<210> 44

<211> 7

<212> PRT

<213> Trinh ty nhin tao

<220>
<223> axit amin vi tri trong hé gen 7419, ORFla:

truyén 17

<400> 44

Ala Asp Phe Asn Pro Glu Lys
1 5

<210> 45

<211> 7

<212> PRT

<213> Trinh ty nhdn tao

<220>
<223> axit amin vi tri trong hé gen 7419, ORFla:

truyén 52

<400> 45

Ala Asp Phe Asn Pro Glu Lys
1 5

<210> 46

<211> 7

<212> PRT

<213> Trinh ty nhén tao

<220>

1932, Nsp4: 129, 1lan ciy

2410, Nsp7: 217, 1&n céy

2410, Nsp7: 217, 1lan ciy

2410, Nsp7: 217, 1l&n céy

<223> axit amin vi tri trong hé gen 8831, ORFla/lb: 2881, Nsp9: 429, léan

cdy truyén 0

<400> 46

-129-
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Gln Thr Pro Val Leu Gly Arg

1

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

<220>
<223>

5

47

7

PRT

Trinh ty nhén tao

axit amin vi tri trong hé gen 8831, ORFla/lb: 2881, Nsp9: 429, 1lan

cdy truyén 17

<400>

47

Gln Thr Pro Ile Leu Gly Arg

1

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

<220>
<223>

5

48

-

PRT

Trinh ty nhén tao

axit ami vi tri trong hé gen 8831, ORFla/lb: 2881, Nsp9: 429, 1lan

cdy truyén 52

<400>

48

Gln Thr Pro Ile Leu Gly Arg

1

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

<220>
<223>

<400>

1

<210>
<211>

5

49

-

PRT

Trinh ty nhan tao

axit amin vi tri trong hé gen 13,857, ORF5: 29, 1in ciy truyén 0

49
Ala Val Leu Val Asn Ala Asn
5
50
7
PRT

<212>
<213>

<220>
<223>

<400>

Trinh ty nhan tao

axit amin vi tri trong hé& gen 13,857, ORF5: 29, 1an cAy truydn 17

50

Ala Val Leu Gly Asn Ala Asn

1

5

-130-
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<210> 51
<211> 7
<212> PRT

<213> Trinh ty nhan tao

<220>
<223> axit amin vi tri trong hé gen 13,857, ORFS5: 29, lén cly truyén 52

<400> 51

Ala Val Leu Gly Asn Ala Asn

1 5
<210> 52

<211> 7

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> axit amin vi tri trong hé gen 14,578, ORF6: 74, lén cly truyédn 0

<400> 52

Val Ala Leu Thr Met Gly Ala
1 5

<210> 53

<211> 7

<212> PRT

<213> Trinh tu nhan tao

<220>
<223> axit amin vi tri trong hé gen 14,578, ORF6: 74, 1lan cdy truyén 17

<400> 53

Val Ala Leu Ala Met Gly Ala
1 5

<210> 54

<211> 7

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> axit amin vi tri trong hé gen 14,578, ORF6: 74, 1lan cdy truyén 52

<400> 54

Val Ala Leu Ala Met Gly Ala
1 5

<210> 55

<211> 7

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> axit amin vi tri trong hé gen 14,780, ORF6: 141, lin cdy truyén 0
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<400>

29897

55

Pro Gly Ser Thr Thr Val Asn

1

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

<220>
<223>

<400>

1

<210>
<211>

5

56

7

PRT

Trinh ty nhan tao

axit amin vi tri trong hé gen 14,780, ORF6: 141, 1an cdy truyén 17

56
Pro Gly Ser Ile Thr Val Asn
5
57
7
PRT

<212>
<213>

<220>
<223>

<400>

Trinh tu nhan tao

axit amin vi tri trong hé gen 14,780, ORF6: 141, 1lin cAy truyén 52

57

Pro Gly Ser Ile Thr Val Asn

1

5
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