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Linh vwe k§ thuit dwoc dé cap
Séng ché thudc linh vuc stc khoe dong vat.

Theo nghién ctru thir nhét, sang ché dé cap dén bién thé virut PRRS méi. Sang
ché ciing dé cap dén viée sir dung virut PRRS nay dé nghién ctru hoi ching réi loan ho
hép va sinh san & lon (Porcine Reproductive and Respiratory Syndrome - PRRS), bénh
do virut gy ra anh hudng dén ho lon, va st dung trong phat trién vacxin, cac phwong

phép tri liéu va chén doan dé phong ngira, diéu tri va chin dodn PRRS.

Theo nghién cttu thir hai, sang ché @& cap dén trinh ty axit nucleic ma bao gom
hé gen cua dong virut PRRS 14y nhiém kiéu gen I (EU). Sang ché ciing dé cap dén viéc
st dung trinh tv axit nucleic ctia dong virut PRRS 1ay nhiém kiéu gen I dé tao ra virut
séng giam doc luc hitu hidu dé phong ngira hodc diéu tri hoi chimg rdi loan ho hép va
sinh san & lon (Porcine Reproductive and Respiratory Syndrome - PRRS) ¢ ho lon va
dé phat trién vacxin, cac phuong phap tri liéu va chin doan dé phong ngira, diéu tri va
chin doan PRRS.

Két hop cac nghién ctru néu trén, theo nghién ctru thtt ba, virut PRRS méi véi

cac dic tinh dugc cai thién dwoc dé xuét.
Tinh trang k§ thuit ciia sang ché

Virut gdy hoi chimg r6i loan hd hdp va sinh san & lon (Porcine reproductive
and respiratory syndrome virut - PRRSV) la thanh phén thudc ho virut Arteriviridae
va, cing v6i Coronaviridae, thudc b virut Nidovirales. PRRSV la virut c¢6 v6 boc voi
hé gen ARN soi don, chidu dwong véi kich c& khoang 15 kilobazo bao gdém chin
khung doc mé (open reading frame - ORF), c6 tén ORFla, ORFlab, ORF2a, ORF
2ab, va tir ORF3 dén ORF7. Cac ORF la va lab mi hoa céc polyprotein 16n ma dugc
xtr ly thanh céc protein phi chu triic ctia virut (viral nonstructural protein - nsp) bang
qua trinh tach auto va tach trans cua cac proteaza virut nspl, nsp2, va nsp4 (Snijder
and Meulenberg, 1998). ORF4 ma hoa glycoprotein phu (GP4) ma dugc tim thdy trong
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vo boc virut, tiép theo glycoprotein chinh (GP5) va hai glycoprotein phu khic (GP2a
va GP3), trong d6 tit ca cac glycoprotein nay 1a quan trong dé san sinh virut 1ay
nhiém.

PRRSV duoc xem 1a mot trong sé nhitng tac nhan 1y nhiém quan trong nhét vé
mit kinh té & lon gay ra su khong c6 kha ning sinh san trong giai doan mudn 6 lon nai
va cac bénh ho hip & lon dang sinh truéng. Thong thuong, 14y nhiém PRRSV la phirc
tap do lay nhiém vi khudn thir phat dugc cho do 1a ban tinh e ché mién dich cua virut.
Ngoai ra nhiém virut RRSV trong mau kéo dai trong nhiéu tuan, va sau dé virut van cé
thé dugc phét hién trong céc co quan lympho trong vai thang, cho thay su khé khan
hodc khong c6 kha ning dap (mg mién dich cua vét chi dé loai b6 hoan toan virut

(Allende et al., 2000).

C6 hai kiéu gen virut PRRSV khac biét gy ra céc triéu ching 1dm sang tuong
tu ma né ¢6 muc trinh ty nucleotit khac nhau khodng 40% la kiéu gen I (EU) va kiéu
gen IT (US). Ching gbc bic My (US) 1a VR-2332, trong khi chiing gde Chau Au (EU)
la virut Lelystad.

Tuy nhién, theo nghién ctru thit nhét, do ching virut PRRS c6 tinh da dang sinh
hoc cao va tién héa mot cach nhanh chéng & cac trang trai riéng 1¢ (Badaoui et al.
BMC Veterinary Research 2013, 9:58), cin c6 cac thé phan 1ap PRRSV méi dé hiéu ro
hon vé PRRS, dé mo phong lai cac bénh da néu & cac dang khac nhau cia no, dé dung
cho cac thir nghiém so sanh, va lam nén tang cho viéc phat trién cac vacxin, céc
phuong phap tri liéu va phuong phap chén doan dé phong ngira, diéu tri va chan doan

PRRS.

Theo nghién ctru thir hai, s6 lwong ngay cang ting cua cac dong ADN bb trg lay
nhiém cta virut PRRS trd nén sén c6 dbi vai cong dong khoa hoc, hau hét trong sb
chung dya trén virut kiéu US. Tuy nhién, dbi voi kiéu EU, chi c¢6 vai dong 1a sén co.
Vi véy, ¢6 nhu cin & rét déi véi cac dong ADN b trg 1ay nhiém méi cia virut PRRS
Chau Au (kiéu gen I), dé hiéu 1o hon vé PRRS, dé dung cho céc thir nghiém so sénh,
va lam nén tang cho viéc phat trién cac vacxin, cac phuong phép tri liéu va phuong
phép chan doan dé phong ngira, didu tri va chin doan PRRS, trong d6 viéc sit dung

dong ADN bb trg tao ra san lugng virut cao. Vi vdy, dé thuan tién vé mat thi nghiém
2
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trong nghién ctru vacxin PRRS, can ¢6 dong ADN b trg 1ay nhiém cho phép san Xuat

virut PRRS kiéu gen I v6i lugng 16n.

Bin chét ky thuit ciia sing ché

Giai phép cho van dé k¥ thuat néu trén dat dugc nho phan mo ta va cac phuong

an dugc mo ta dic trung trong phan yéu cau bao ho.

Vi vdy, theo cc khia canh va cac phuong an khac nhau cia no, sang ché duoc

tao ra cin ¢t vao phan yéu cau bao hd kém theo.
1. Nghién ctru thr nhat cua sang ché

Theo nghién ctru thu nhat, ma dugc mo ta cu thé trong phan nay, sang ché dua
trén thé phan 1ap virut PRRS méi ma bét ngd 12 n6 c6 kha ning gdy ra cac triéu ching
lam sang nghiém trong & lon duwc. Phén tich k§ hon vé bién thé virut PRRS nay cho

thiy su mat doan dang ké trong gen ORF4 clia virut ndy.

Vi vay, theo mdt khia canh, sang ché dé cap dén virut hoi ching r6i loan hé hép
va sinh san & lon (Porcine Reproductive and Respiratory Syndrome - PRRS), trong do6

virut nay dugc chon tir nhém gbm cac virut (a), (b), (c), (d), (e), va (f) sau:

(a)  virut PRRS chuta protein ORF4 ma bao gdm trinh ty axit amin dugc chon
tir nhom gédm SEQ ID NO: 1-12;

(b)  virut PRRS, t6t hon 14 virut PRRS kiéu gen I, chira protein ORF4 c6 su
mét doan cta 9, 10, 11 hodc nhiéu hon 11 géc axit amin & ving nam giita hai
phién gip nép B dau tan cing N dugc du bao thu nhét, so v6i protein ORF4 cua
virut PRRS kiéu gen I kiéu dai;

(¢)  virut PRRS kiéu gen II, chira protein ORF4 c6 su mét doan cua 5, 6, 7
hozc nhiéu hon 7 gbc axit amin & ving nim giita hai phién gap nép B dau tan
cung N dugc du bao thir nhét, so vé6i virut PRRS kiéu gen 11 kiéu dai;

(d)  virut PRRS, t6t hon 1a virut PRRS kiéu gen I, chira protein ORF4 ¢6 su

mét doan cua 9, 10, 11 hodc nhiéu hon 11 géc axit amin gita cac vi tri axit
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amin tir 50 dén 71, trong d6 viéc danh s cla cac vi tri axit amin dung dé chi

trinh tu axit amin cta protein ORF4 cua virut Lelystad;

(e)  virut PRRS kiéu gen II, chira protein ORF4 c6 su mét doan cta 5, 6, 7
ho#ic nhiéu hon 7 gdc axit amin gilta cac vi tri axit amin tir 50 dén 67, trong do6
viéc danh sb cua cac vi tri axit amin dung dé chi trinh ty axit amin cta protein

ORF4 cua virut PRRS VR2332;
(f)  tb hop gdbm virut bit ky trong s6 (a), (b), (¢), (d), va (e);

va, theo mot khia canh khéc, sang ché dé cap, lan luot, dén virut hoi ching roi
loan ho hip va sinh sin & lgn (Porcine Reproductive and Respiratory Syndrome -

PRRS) dugc chon tir nhom gdm cac virut A), B), C), D), E), va F) sau day:

A)  virut PRRS ma hé gen cta n6 chira phan tir axit nucleic mé hoa protein

ORF4 chtra trinh tu axit amin dugc chon tr nhém gém SEQ ID NO: 1-12;

B) virut PRRS, t6t hon 1a virut PRRS kiéu gen I, ma hé gen cta n6 chua
phan tir axit nucleic ma hoa protein ORF4 c6 sy mét doan cua 9, 10, 11 hodc
nhiéu hon 11 gdc axit amin & vung nim gitra hai phién gép nép B dau tan cung
N dugc du bao tho nhét, so véi protein ORF4 cua virut PRRS kiéu gen | kiéu
dai;

C)  virut PRRS kiéu gen II ma hé gen cua n6 chura phan tir axit nucleic ma
hoéa protein ORF4 ¢o6 su mét doan cia 5, 6, 7 hoic nhiéu hon 7 géc axit amin &
ving nam gitta hai phién gép nép B du tan ciing N duogc du bao thu nhét, so

v6i virut PRRS kiéu gen II kiéu dai;

D)  virut PRRS, t5t hon la virut PRRS kiéu gen I, ma h¢ gen cua n6 chira
phén tir axit nucleic ma hoa protein ORF4 ¢6 su méat doan ctia 9, 10, 11 hoic
nhiéu hon 11 gbc axit amin giita cac vi trf axit amin tir 50 dén 71, trong d6 viéc
danh sb ciia cac vi tri axit amin dung dé chi trinh tu axit amin cta protein ORF4

cua virut Lelystad;

E)  virut PRRS kiéu gen II ma hé gen cua n6 chtra phan tir axit nucleic ma

hoa protein ORF4 ¢6 su méat doan cia 5, 6, 7 hoic nhiéu hon 7 géc axit amin
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gifta cac vi tri axit amin tir 50 dén 67, trong d6 viéc danh s6 cua cac vi tri axit

amin ding dé chi trinh ti axit amin cta protein ORF4 cua virut PRRS VR2332;
F) 4 hop gdm virut bt ky trong s6 A), B), C), D), va E).
M0 ta viin tit cac hinh vé

Figure 1: A. Virut 1ay nhiém thu dugc tir dong ADN b tro BI EU tao ra CPE 15
rét & cac té bao MA104 nhu dugc chi ra béi kinh hién vi treong sang. B. Nhuom mién
dich huynh quang (immunofluorescence - IF) dac hiéu protein vé PRRSV cua cac té

bao MA104 da duoc gay nhiém BI EU.

Figure 2: Su sinh trudng cia virut thu dugc tir dong ADN bd trg 1y nhiém BI
EU trén cac té bao MA104.

Figure 3: Sip thing hang trinh tu axit amin mién dau tan cing N (N-terminal
domain - NTD) cua nsplp cua mot s6 ching PRRSV kiéu US (typ II, trén cing) va
kiéu EU (typ I, duéi cung). Trinh ty axit amin NTD cta BI EU dugc dua ra & cudi.
Cac axit amin R22, PR24, E32, SFP va H52 dugc chi ra ¢ phia trén bang sap hang va
chi ra 12 quyét dinh ddi v6i sy homodimer hoéa nsp1p (Xue et al., 2010). Cac vung dich
dé gy dot bién nsp1p duge dong khung mau d6. Motif SDGRSR tuong Gng véi ving
dugc md t trong WO 2013017570 Al ¢6 st dung dong ADN bb trg ctia PRRSV kiéu
EU 1a LoN94-13.

Figure 4: Sip thang hang trinh tu axit amin cia thé dot bién khuyét doan BI
EU-nsp1.

Figure 5: Sy sinh trudéng cua thé dot bién khuyét doan BI EU-nsp1p trén té bao
MA 104 kha bién IFN.

Figure 6: Mtrc IFN-B do dugc & cac thoi diém khac nhau trong dich ndi nuoi
chy té bao cia té bao MA104 da dugc gay nhidm véi thé dot bién khuyét doan BI EU-
nsp1p hodc v6i virut BI EU chung gbc.

Figure 7: Dong hoc qua trinh sinh trudéng cia virut BI EU tai t6 hgp mang doan

khuyét hodc doan cai xen trong protein ORF4.

Figure 8: Thir nghiém trung hoa huyét thanh ddi véi virut tai t6 hop BI EU-
5
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GP5-36-46-AtoC va virut BI EU chiing gc.
Trong danh muc trinh ty:

SEQ ID NO:1-24 tewong ing v6i trinh tu cta mién ngoai sinh cta protein ORF4
cua PRRSV voéi doan khuyét;

SEQ ID NO:25 va SEQ ID NO:26 twong (g v6i trinh tu clia hai phién gip nép
B dAu tan cing N duoc du béo thir nhét cia protein ORF4 ciia PRRSV (kiéu gen I);

SEQ ID NO:27 va SEQ ID NO:28 twong (g v6i trinh tu clia hai phién gép nép
3 dau tan cung N dugc du bdo thir nhét cta protein ORF4 ctia PRRSV (kiéu gen II);

SEQ ID NO:29 va SEQ ID NO:30 tuong tng v6i trinh tw ctia hai phién gép nép
f3 dau tan cung N duogc du bao thir nhét ctia protein ORF4 ctia PRRSV (kiéu gen I);

SEQ ID NO:31 va SEQ ID NO:32 tuong (g v6i trinh tu clia hai phién gép nép
f3 dau tan cung N dugc du bao thir nhét ca protein ORF4 ctia PRRSV (kiéu gen II);

SEQ ID NO:32 twong tng voi (mot phan) trinh tu ctia protein ORF4 ctia
PRRSV (kiéu gen I) c6 su mAt doan cua 11 gbc axit amin & ving gifta hai phién gip
nép f3 dau tan cung N duoc du bdo thir nhét;

SEQ ID NO:33 twong ing véi (mot phan) trinh tu cia protein ORF4 ctia
PRRSV (kiéu gen IT) c6 sy mit doan cia 7 gbc axit amin & vung giita hai phién gép
nép B dAu tan cung N dugc du bao tht nhét;

SEQ ID NO:34 tuong ung véi trinh tu cia mién ngoai sinh ctia protein ORF4
ctia PRRSV (kiéu gen I) c6 su mat doan cta 11 gbc axit amin;

SEQ ID NO:35 tuong Gng véi trinh ty cta mién ngoai sinh ctia protein ORF4
cua PRRSV (kiéu gen II) c6 su mét doan cua 7 géc axit amin;

SEQ ID NO:36 twong (mg vdi trinh tu cta protein ORF4 cua PRRSV (kiéu gen
I) co sy mét doan cua 11 gbe axit amin (va bao gbm trinh twr SEQ ID NO:34, tuong
mg);

SEQ ID NO:37 twong g véi trinh tu nucleotit ma hoéa trinh tw SEQ 1D
NO:36;



SEQ ID NO:38 twong Gmg vdi trinh tu nucleotit ma hoa PRRSV kiéu gen I ma
hé gen cua n6 bao gdm phan tir axit nucleic ma hoa trinh tuw SEQ ID NO:36;

SEQ ID NO:39 twong (g v6i trinh tu cta peptit duge ma hoa bdi gen ORES
cua virut PRRS;

SEQ ID NO:40 twong tng v6i trinh tu cia peptit dugc ma hoa boi gen ORES
cua virut PRRS;

SEQ ID NO:41 trong tng v6i hé gen day du cta virut Lelystad;

SEQ ID NO:42 trong Gng v6i hé gen day du cua virut VR2332;

SEQ ID NO:43 tuwong mg véi trinh ty cua protein ORF4 cua virut Lelystad;

SEQ ID NO:44 twong tng v6i trinh tu ctia protein ORF4 cua virut VR2332;

SEQ ID NO:45 tuong tng véi trinh tr axit nucleic thi nhét nhu dugec mo ta &
day;

SEQ ID NO:46 tuong (mg v6i trinh tu axit nucleic thir hai nhu duge mo ta ¢
day, ma no chan dau 5’ cua trinh tu axit nucleic thi nhét;

SEQ ID NO:47 twong tng vé6i trinh tu axit nucleic thir ba nhu dugc mo ta ¢
day, ma n6 chan d4u 37 cua trinh ty axit nucleic thi nhét;

SEQ ID NO:48 tuwong ung véi doan cai xen ADN bd trg cia virut day da BI
EU;

SEQ ID NO:49 tuong tng véi trinh tw SEQ ID NO:48 v6i doan khuyét, nhd d6
ma hoa protein ORF4 ¢o su mét doan cta 13aa (aa 57-69);

SEQ ID NO:50 twong tmg v6i trinh tu SEQ ID NO:39 v6i su thay thé N->Q &
vitri 9;

SEQ ID NO:51 twong (mg v6i trinh tu ctia aa 1-11 cua SEQ ID NO:39;

SEQ ID NO:52 twong tmg v6i trinh ty SEQ ID NO:51 v6i sy thay thé N->Q &
vitri 9;

SEQ ID NO:53 twong tmg v6i trinh ty SEQ ID NO:51 v6i doan li€n két Gly-
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Gly;

SEQ ID NO:54 twong tmg v6i trinh ty SEQ ID NO:52 v6i doan lién két Gly-
Gly;

SEQ ID NO:55 twong (ng véi trinh tu SEQ ID NO:53 v6i gbc prolin & dau tan
cung N;

SEQ ID NO:56 twong tng v6i trinh tuw SEQ ID NO:49 véi doan cai xen, nho do
ma hoa trinh ty SEQ ID NO:53;

SEQ ID NO:57 tuong g v6i trinh ty SEQ ID NO:49 v6i doan cai xen, nho do
ma hoa trinh ty SEQ ID NO:54;

SEQ ID NO:58 twong g v6i trinh ty ciia SEQ ID NO:48 véi doan khuyét,
nho d6 ma hoa protein ORF4 ¢c6 sy mét doan cua 14aa (aa 56-69), trong d6 chira doan

cai xen ma héa trinh tu SEQ ID NO: 55.
MO ta chi tiét sang ché

Tét hon 1a, virut PRRS nay, ma dudi ddy ciing dugce goi 1a “virut PRRS theo
sang ché”, 1a virut PRRS duoc phan 14p. |

Trong ngit canh ciia sang ché, can phai hiéu riéng la cum tr “gbc axit amin &
ving” 1a tuong dwong v6i cum tr “gdc axit amin duge dat & vung” va, twong tmg, can

duge hidu mot cach riéng 1a thuat ngit “gdc axit amin gitta cac vi tri axit amin” c6 thé

thay thé cho thuat ngit “gbc axit amin dugc dit & vang gifta cac vi tri axit amin”.

Ciing can hiéu rang thuat ngit “kiu gen I” va “kiéu gen II” la twong duong voi
cac thuat ngit “kiéu gen 17 va “kiéu gen 2” hodc véi cac thuat ngft “typ 17 va “typ 27,

nhu thuong dugc st dung trong céc tai liu lién quan dén PRRSV.

Vi vay, theo khia canh thir nhét ((a)), virut PRRS theo sang ché 1a virut PRRS
chtra protein ORF4 ma chira trinh tu axit amin dugc chon tir nhom gém SEQ ID NO:
1-12, trong do6 protein ORF4 da néu tot hon 1a ch@ra trinh tu axit amin dugc chon tir
nhém gdm SEQ ID NO: 13-24, va trong d6 protein ORF4 da néu theo mt phuong an
khéng gi¢i han duge néu 1am vi du chira trinh tv axit amin SEQ ID NO: 31.
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Mot cach tuwong (g, theo khia canh thu nhét ((A)), virut PRRS theo sang ché 1a
virut PRRS ma hé gen ctia n6 chira phén tir axit nucleic ma héa protein ORF4 chura
trinh tu axit amin dugc chon tir nhém gém SEQ ID NO: 1-12, trong d6 protein ORF4
da néu tot hon 1a chira trinh tu axit amin dugc chon tir nhém gdm SEQ ID NO: 13-24,
va trong d6 protein ORF4 da néu theo mot phurong dn khong gi6i han dugc néu lam vi

du chira trinh tu axit amin SEQ ID NO: 31.

Theo khia canh thir hai ((b)), virut PRRS theo sang ché 1a virut PRRS, cu thé 1a
virut PRRS kiéu gen I, chtra protein ORF4 cé su mét doan cta 9, 10, 11 hodc nhiéu
hon 11 gdc axit amin trong ving gitra hai phién gép nép B dau tan cung N duoc du béo
thtr nhét, so véi protein ORF4 cta virut PRRS kiéu gen I kiéu dai, trong d6 hai phién
glp nép B dau tan cung N dugc du béo thu nhét nay tot hon 12 hai trinh ty axit amin
néu trong SEQ ID NO:25 va SEQ ID NO:26, hodc tot hon 14 hai trinh tu axit amin néu
trong SEQ ID NO:29 va SEQ ID NO:30, va trong d6 theo mot phuong an khong gidi
han duoc néu lam vi du protein ORF4 da néu chira trinh ty axit amin SEQ ID NO:32.

Tuong tmg, theo khia canh thtt hai ((B)), virut PRRS theo sang ché 1a virut
PRRS, cu thé 12 virut PRRS kiéu gen I ma h¢ gen cua n6 chira phén tir axit nucleic ma
hoéa protein ORF4 ¢o su mét doan cua 9, 10, 11 hodc nhiéu hon 11 géc axit amin trong
ving gitra hai phién gép nép B du tan cing N dugc du bao thu nhét, so v6i protein
ORF4 ciia virut PRRS kiéu gen I kiéu dai, trong d6 hai phién gép nép B dau tan cing N
duoe du bao thir nhit nay tét hon 14 hai trinh ty axit amin néu trong SEQ ID NO:25 va
SEQ ID NO:26, hodc t6t hon 14 hai trinh tu axit amin néu trong SEQ ID NO:29 va
SEQ ID NO:30, va trong d6 theo mot phuong an khong gi6i han dugce néu lam vi du
protein ORF4 da néu chua trinh ti axit amin SEQ ID NO:32.

Nhu duoc md ta & ddy, nham muc dich so sanh, t6t hon 1a virut PRRS kiéu gen
I kiéu dai 1a virut Lelystad kiéu gen I kiéu gbc. Hé gen cua virut Lelystad dugc ma hoa

bdéi trinh tu axit nucleic SEQ ID NO:41.

Theo khia canh thir ba ((c)), virut PRRS theo sang ché 1a virut PRRS kiéu gen
II, chtra protein ORF4 ¢ su mét doan cta 5, 6, 7 hodc nhiéu hon 7 géc axit amin &

ving giita hai phién gip nép B dau tan cing N dugc dy béo thu nhit, so véi virut

9
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PRRS kiéu gen II kiéu dai, trong d6 t6t hon 1a hai phién gép nép B dau tan cing N
dugc du béo thu nhét 14 hai trinh tu axit amin néu trong SEQ ID NO: 27 va SEQ ID
NO: 28, va trong d6 protein ORF4 dd néu theo mot vi du khong gidi han duogc néu lam
vi du chtra trinh tu axit amin SEQ ID NO:33.

Tuong tmg, theo khia canh thu ba ((C)), virut PRRS theo sang ché 1a virut
PRRS kiéu gen IT ma hé gen ctia n6 chira phén tir axit nucleic ma héa protein ORF4 ¢6
su mat doan ctia 5, 6, 7 hodc nhiéu hon 7 gbc axit amin & viing gifta hai phién gip nép
8 dau tan cung N dugc du bao thi nhat, so v6i virut PRRS kiéu gen II kiéu dai, trong
d6 t6t hon 13 hai phién gép nép B du tan cing N dugc du béo tht nhat 1a hai trinh tu
axit amin néu trong SEQ ID NO: 27 va SEQ ID NO: 28, va trong d6 protein ORF4 da
néu theo mét vi du khong giéi han duge néu lam vi du chira trinh tu axit amin SEQ ID

NO:33.

Nhu duge dé cap & day, nhim muc dich so sanh, t6t hon 1a virut PRRS kiéu gen
11 kidu dai 1a virut VR2332 kiéu gen II kiéu gbc. Hé gen cia virut VR2332 dugc ma
héa bai trinh tu axit nucleic SEQ ID NO:42.

Trong ngir canh cua sang ché, t6t hon 12 sy mat doan cla céac gbc axit amin 1a
su mét doan cua cac géc axit amin lién tiép. Vi vy, vi du, tdt hon 12 su mét doan cua
9, 10, 11 hodc nhiéu hon 11 géc axit amin, nhu dugc mo ta & day, 1a su mét doan cua
9, 10, 11 hoac nhiéu hon 11 géc axit amin lién tiép va, tuong ung, tot hon 1a su mét
doan cua 5, 6, 7 hodc nhiéu hon 7 géc axit amin, nhu dugc mo ta & day, 1a su mét doan

cua 5, 6, 7 hoac nhiéu hon 7 géc axit amin li€én tiép.

Theo khia canh thir tu ((d)), virut PRRS theo sang ché 12 virut PRRS, tét hon 1a
virut PRRS kiéu gen I, chtra protein ORF4 ¢6 su mét doan cta 9, 10, 11 hodc nhiéu
hon 11 géc axit amin, hoac tdt hon 1a su mét doan cua 11, 12, 13, 14, 15, 16, hodc 17
géc axit amin, gitta cac vi tri axit amin tir 50 dén 71, trong d6 viéc danh sb cac vi tri
axit amin dya trén trinh tu axit amin cua protein ORF4 cia virut Lelystad, va trong do
theo mot phuwong an dugce néu 1am vi du khong gidi han, protein ORF4 ¢6 sur mat doan
ctia 11 gde axit amin gifta céc vi tri axit amin tir 50 dén 71 1a protein ORF4 chtta trinh

tu axit amin SEQ ID NO:34.

10
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Tuong tng, theo khia canh th@r tu ((D)), virut PRRS theo sang ché 1a virut
PRRS, t6t hon 14 virut PRRS kiéu gen I, ma hé gen ctia n6 chtra phan tir axit nucleic
ma hoéa protein ORF4 ¢o su mét doan cua 9, 10, 11 hoic nhiéu hon 11 géc axit amin,
hodc tot hon 1a su mét doan cta 11, 12, 13, 14, 15, 16, hoac 17 géc axit amin, gifra cac
vi tri axit amin tr 50 dén 71, trong d6 viéc danh sb cac vi tri axit amin dya trén trinh tu
axit amin cta protein ORF4 cua virut Lelystad, va trong d6 theo mot phwong an dugc
néu lam vi du khong gidi han, protein ORF4 ¢o su mAt doan cua 11 gdc axit amin giita
cac vi tri axit amin tir 50 dén 71 1a protein ORF4 chira trinh ty axit amin SEQ ID
NO:34.

Nhu dugc mo6 ta ¢ day, viéc danh sb clia cac vi tri axit amin lién quan dén virut
Lelystad dung dé chi trinh tu axit amin cta protein ORF4 voi chidu dai ddy du cua
virut Lelystad. Do d6, viéc danh b céc vi trf amin nhu duoc dé cap trong ban mo ta
nay la c6 lién quan dén protein ORF4 cua protein Lelystad co 183 gbc axit amin, bao

gdm goc methionin & vi tri axit amin 1 (dau tdn cung N).

Vi vdy, cum tir “trong d6 viéc danh so cac vi tri axit amin dua trén trinh tu axit
amin cta protein ORF4 cta virut Lelystad”, nhu duge sir dung trong ban mo ta cia

séng ché nay, ding dé chi trinh tw ctia protein ORF4 nhu néu trong SEQ ID NO:43.

Theo khia canh thit ndm ((e)), virut PRRS theo sang ché 12 virut PRRS kiéu gen
II, chtra protein ORF4 co0 su mét doan cua 5, 6, 7 hodc nhiéu hon 7 géc axit amin, hoac
t6t hon 1a su mét doan cua 8, 9, 10, 11 hoic nhiéu hon 11 géc axit amin, gitra cac vi tri
axit amin tir 50 dén 67, trong do6 viéc danh sb cac vi tri axit amin dua trén trinh ty axit
amin cua protein ORF4 cua virut PRRS VR2332, va trong d6 theo mdt phuong an
duoc néu lam vi du khéng gidi han, protein ORF4 c6 su mét doan cta 7 géc axit amin
gifra cac vi tri axit amin tir 50 dén 67 1a protein ORF4 chira trinh tu axit amin SEQ ID
NO:35.

Twong ung, theo khia canh thr ndam ((E)), virut PRRS theo sang ché 1a virut
PRRS kiéu gen I, ma hé gen cta n6 chira phan tir axit nucleic ma hoa protein ORF4
co su mét doan cta 5, 6, 7 hoic nhiéu hon 7 géc axit amin, hoac tot hon 1a su mét doan

cua 8, 9, 10, 11 hodc nhiéu hon 11 géc axit amin, gifta cac vi tri axit amin tr 50 dén
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67, trong d6 viéc danh sb céac vi tri axit amin dua trén trinh tu axit amin cia protein
ORF4 cua virut PRRS VR2332, va trong d6 theo mdt phuong an dugc néu lam vi du
khong gioi han protein ORF4 ¢6 su mAt doan cia 7 gbc axit amin gifta cac vi tri axit

amin tir 50 dén 67 1a protein ORF4 chira trinh ty axit amin SEQ ID NO:35.

Nhu duoc moé ta ¢ day, viéc danh sb ctia cAc vi tri axit amin lién quan dén virut
PRRS VR2332 ding dé chi trinh tw axit amin ctia protein ORF4 véi chiéu dai day du
cua virut PRRS VR2332. Do @6, viéc danh sb cac vi tri amino nhu dugc dé cap trong
ban md ta nay la c6 lién quan dén protein ORF4 cua virut VR2332 ¢6 178 gbe axit

amin, bao gom goc methionin & vi tri axit amin 1 (dau tdn cung N).

Vi vdy, cum tur “trong d6 viéc danh sb cac vi tri axit amin dua trén trinh ty axit
amin cua protein ORF4 cta virut PRRS VR2332 ¢6 178 gbc axit amin, nhu duge st
dung trong ngit canh cua sang ché nay, ding dé chi trinh ty cua protein ORF4 nhu néu
trong SEQ ID NO:44.

Theo khia canh thtr sau ((f)), virut PRRS theo sang ché 1a t6 hop cia khia canh
bét ky trong sb céc khia canh (a), (b), (c), (d), va (e), nhu duge mo ta & ddy, tot hon 1a
td hop cia cac khia canh bét ky trong sb cac khia canh (a), (b), va (d) hodc td hop cla
c4c khia canh bét ky trong s6 cac khia canh (a), (c), va (e). Trong ngit canh nay, can
dic biét hidu ring cum tir “td hop ctia bit ky trong s6 (a), (b), (c), (d), va (e)” va “td
hop cua céc khia canh bét ky trong sb cac khia canh (a), (b), (¢), (d), va (e)”, tuong
{mg, c6 nghia 1 virut PRRS ¢6 td hop cac du hiéu cia cac virut PRRS bit ky (a), (b),
(), (d), va (e), nhu duge md ta & day, trong d6 6 hop ciia cac déu hiéu cua bat ky
trong sd cac virut PRRS theo cac khia canh (a), (b) va/hodc (c) hodc t6 hop cla cac
déu hiédu cta bat ky trong sb cac virut PRRS theo céc khia canh (a), (c), va (e) 1a dugc
dac biét vu tién.

Tuwong tng, theo khia canh tht sau ((F)), virut PRRS theo sang ché 1a t6 hop
ctia khia canh bt ky trong s6 cac khia canh (A), (B), (C), (D), va (E), nhu dugc mo6 ta
& day, tot hon 1a td hop cia cic khia canh bat ky trong sd cac khia canh (A), (B), va
(D) hodc t6 hop cua cac khia canh bét ky trong sb cac khia canh (A), (C), va (E).

Trong nglt canh nay, cAn dic biét hiéu ring cum tir “td hop cia bét ky trong sb (A),
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(B), (C), (D), va (E)” va “tb hop ctia cac khia canh bat k¥ trong s6 cac khia canh (A),
(B), (C), (D), va (E)”, twong tng, c6 nghia la virut PRRS ¢6 td hop ctia cac du hiéu
ctia virut PRRS bét k¥ trong s6 (A), (B), (C), (D), va (E), nhur dwgc mo6 ta ¢ day, trong
d6 t6 hop ctia cac dAu hiéu ctia bat k¥ trong s6 cac virut PRRS theo cac khia canh (A),
(B) va/hodc (D) hodc td hop ctia cac dAu hiéu cua bét ky trong s6 cac virut PRRS theo
céc khia canh (A), (C), va (E) dugc dic biét vu tién.

Virut PRRS theo sang ché t6t hon 1a chira

- protein ORF4 ma bao gbm hodc gdm c6 trinh ty axit amin c6 it nhét
84.5%., tt hon 12 it nhat 90%, tot hon nita 14 it nhit 95%, cling tot hon nita la it
nhét 97%, va dic biét tdt hon 1a it nhit 99% do ddng nhat vé mit trinh ty véi
trinh tu axit amin SEQ ID NO:36, hodc

- protein ORF4 ma bao gdm hozic gdm c6 trinh ty axit amin dugc ma hoa
bdi trinh tr axit nucleic c6 it nhét 83,5%, tot hon 1a it nhat 90%, tot hon nita la
it nhét 95%, ciing 6t hon nita 13 it nhat 97%, va dac biét tt hon la it nhat 99%
do déng nhét vé mat trinh tu véi trinh tu axit nucleic SEQ ID NO:37, trong do6
virut PRRS d néu t6t hon la virut PRRS kiéu gen I,

va trong d6 virut PRRS d néu cu thé 1a virut PRRS kiéu gen L

Nhu dugce st dung & day, cu thé 12 can hiéu rang thuat ngir “do dbng nhét vé
mit trinh ty voi trinh tw axit amin SEQ ID NO: 36” la twong dwong vo6i thuat ngit “do
dong nhit v& mit trinh tu véi trinh tu axit amin SEQ ID NO: 36 trén chiéu dai cua
SEQ ID NO: 36 hodc tuong duong véi thuat ngtr “dd déng nhét vé mat trinh tu véi
trinh tu axit amin SEQ ID NO: 36 trén toan b chiéu dai cua SEQ ID NO: 36>, tuong

ung.

Ngoai ra, nhu dugc st dung ¢ day, cu thé 14 can phai hiéu rang thuat ngit “do
ddng nhat v& mat trinh ty v6i trinh tyu axit nucleic SEQ ID NO: 37” 1a twong duong véi
thuat ngtt “do dong nhét vé mit trinh tu véi trinh ty axit nucleic SEQ ID NO: 37 trén
chiéu dai caa SEQ ID NO: 37” hodc twong duong véi thuat ngir “dd dong nhét vé mat
trinh ty voi trinh tu axit nucleic SEQ ID NO: 37 trén toan bd chiéu dai cua SEQ ID
NO: 37, tuong ing.

13
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Do ddng nhat vé& mat trinh tu trong ngit canh cia nghién ctru thir nhat clia sang
ché dugc hiéu 1a dua trén sy sap hang liiy tién (Feng, D. F. and Doolittle, R. F. (1987).
Progressive sequence alignment as a prerequisite to correct phylogenetic trees. J.
Mol. Evol., 25(4):351-360, duoc két hop vao ddy bang cach vién dan). Phuong phap
nay dua trén viéc két hop céc trinh tu thanh cac lién két, ma co thé duoc két hop v6i
cac trinh tu khac hodc c4c lién két khac dé tao thanh cac lién két 16n hon. Quy trinh
nay dugc lap lai cho dén khi tit ca cac trinh tu dua vao duoc két hop vao mot lién két
boi don 1é. Theo sang ché, phﬁn tram do déng nhét v& mit trinh tu duoc xac dinh béng
phan mém CLC MAIN WORKBENCH 4.1.1 (CLC BIO).

Theo mdt phuong 4n duge néu lam vi du va khong gi6i han, virut PRRS thep
sang ché 1a PRRS kiéu gen I ma hé gen ctia n6 chira phan tir ARN dugc ma hoa boi
phén it axit nucleic ¢ it nhét 84,5%, 6t hon la it nhat 90%, 6t hon nira I it nhat
95%, ciing t&t hon nita 1a it nhat 97%, va dic biét tot hon la it nhat 99% do dong nhét
vé mat trinh tu véi trinh tu axit nucleic SEQ ID NO: 38.

Nhu duoc st dung & day, cu thé 1 can hiéu réng thuat nglt “do déng nhét vé
mit trinh tw vé6i trinh ty axit nucleic SEQ ID NO: 38” 1a tuong duong véi thuat ngir
d6 ddng nhét v& mit trinh tu vé6i trinh tu axit nucleic SEQ ID NO: 38 trén chiéu dai
ctia SEQ ID NO: 38" hodc twong duong v6i thuét ngit “do ddng nhit vé mit trinh tyu
v6i trinh tu axit nucleic SEQ ID NO: 38 trén toan bd chiéu dai caa SEQ ID NO: 38,

tuong ung.

Theo mot khia canh duoc wu tién khac, virut PRRS theo sang ché c6 thé gay ra
hoi chung rdi loan sinh san & lon nai dang c6 chira va/hodc hoi ching rdi loan ho hép
o lon con.

Theo mot khia canh dugce wu tién khac, virut PRRS theo sang ché c6 kha ning
gdy ra hoi chung rdi loan ho hép & lon duc.

Vi vay, virut PRRS theo sang ché tét hon 1 virut PRRS lay nhiém.

Thuét ngit “virut PRRS lay nhidm” theo sing ché cu thé dugc hiéu l1a virut
PRRS lay nhiém cho lon, gdy ra bénh c6 lién quan, hi chimg rdi loan ho hdp va sinh

san & lon (Porcine reproductive and respiratory syndrome - PRRS).
14
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Su lay nhiém virut PRRS theo sang ché ¢ lgn cu thé la bao gom sy gan virut
vao té bao chu, su gia nhap clia virut vao té bao, su tach roi cia virion, su sao chép va
phién ma ciia hé gen virut, sy bi€u hién cua protein virut va sy lap rap va giai phong

cta cac hat virut 1ay nhieém mdéi.

Theo mot khia canh khéc, sang ché con dé cap dén virut PRRS, tdt hon 12 virut
PRRS theo sang ché, dugc bién ddi vé mat di truyén dé chira ARN ngoai sinh trong
d6, trong d6 ARN ngoai sinh ndy duoc cai xen vao gen ORF4 cia virut da néu, va

trong d6 ARN ngoai sinh t6t hon 13 duoc cai xen

a) vao ving cta gen ORF4 cua virut da néu ma héa trinh tu axit amin dugc

chon tr nhom gém SEQ ID NO: 1-12 hodc 13-24;

b) vao ving cua gen ORF4 cuia virut 43 néu ma hoéa ving nam gitta hai
phién gip nép B dau tan cung N duoc du bao thir nhét, so voi protein ORF4 cia
virut PRRS kiéu gen I kiéu dai;

C) vio ving ctia gen ORF4 cua virut d3 néu ma héa ving nim giita hai
phién gép nép B déu tan cung N dugc dy béo thir nhét, so v6i ORF4 protein cua
virut PRRS kiéu gen II kiéu dai;

d) vao ving cua gen ORF4 cla virut da néu ma héa ving nam giita cac vi
tri axit amin tir 50 dén 71, trong d6 viéc danh sb céac vi tri axit amin dya trén

trinh tu axit amin cta protein ORF4 cta virut Lelystad; hodc

e) vao ving ciia gen ORF4 cua virut d& néu ma hoa ving nam gifta cac vi
tri axit amin tir 50 dén 67, trong d6 viéc danh so cac vi tri axit amin dya trén

trinh tu axit amin cta protein ORF4 cta virut PRRS VR2332.

Nhu dugc st dung & day, thuit nglt “ARN ngoai sinh” hodc “trinh tu axit
nucleic ngoai sinh” cu thé dung dé chi trinh tu axit nucleic dugc dua vao hé gen cua
virut PRRS tir ngudn bén ngoai, ching han nhu tir trinh ty tai t6 hop. Vi du vé ngudn
bén ngoai nhu vay bao gdm céc trinh tu bét ngudn tir PRRSV ciing nhu céc trinh tu
khong bat nguf?)n tr PRRSV. Cu thé hon, viéc dua trinh tu axit nucleic ngoai sinh vao
d4n dén hé gen hoidc gen, tuong Ung, c6 phan khong xuét hién trong tu nhién. Vi vay,

nhu dugc st dung & day, thuat ngtt “ARN ngoai sinh” cu thé d& cap dén trinh tur
15
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nucleotit, khong dugc tim thay trong tu nhién trong hé gen virut PRRS. Phan khong
xudt hién trong ty nhién hogc trinh ty khong dugc tim thdy trong tw nhién, tuong ung,
cling co thé 1a do su cai xen cuia mot trinh ty nucleotit xuét hién trong tu nhién vao mot

trinh tu nucleotit khac xudt hién trong tu nhién.

ARN ngoai sinh, nhu dugc md ta ¢ day, cu thé ma héa san phém biéu hién
dwoc chon tir nhém gdm epitop quan tam, chét didu bién déap tng sinh hoc, yéu t6 sinh
trudng, trinh ty nhan biét, va protein dung hop, va trong d6 epitop quan tdm nay t6t

hon 1a epitop quan tdm tir khang nguyén hodc mAam bénh hodc doc td thu y.

Theo mot phurong 4n dugc wu tién, epitop quan tdm da néu la peptit dugc ma
hoa bsi gen ORFS cia virut PRRS, trng do peptit duge ma hoéa boi gen ORF5 cua
virut PRRS cu thé bao gdm hodc gbm c6 { nhét 4 gbc axit amin lién tiép cua trinh tu
néu trong SEQ ID NO: 39 hodc, cu thé hon, peptit dugc ma hoa boi gen ORFS cua
virut PRRS d3 néu bao gdbm hoic gdm c6 trinh ty axit amin SEQ ID NO:39.

Theo mdt phuwong an dugce wu tién khac, epitop quan tdm di néu la mién ngoai
sinh cta protein ORF4 (GP4) ciia mdt chung virut PRRS khéc, trong d6 mién ngoai
sinh cia GP4 cua mot chiing virut PRRS khac nay cu thé bao gbm hodc gdm c6 it nhét
4 gbc axit amin lién tiép cua trinh ty néu trong SEQ ID NO:40 hoic, cu thé hon, mién
ngoai sinh ctia GP4 cuia mdt chung virut PRRS khac bao gdm hoic gbm ¢ trinh tu

axit amin SEQ ID NO:40.

Sang ché con dé xuét virut PRRS dugc bién dbi vé mat di truyén dé chira ARN

ngoai sinh trong d6, nhu dugc mo ta & day, dé ding 1am thude.

Sang ché ciing d& xuét virut PRRS dugc mo ta ¢ ddy dé dung lam virut kiém
tra, dac biét 1a khi virut PRRS da néu von di gy ra tac dong chung ngira khi duoc

dung cho dong vat.

Sang ché ciing dé xuét viéc str dung virut PRRS theo sang ché 1am virut kiém
tra, dic biét 1a néu virut PRRS da néu khong gdy ra tic dong ching ngtra khi duge

dung cho dong vit.

Thuat ngit “dong vat”, nhu dugc néu trong ban md ta nay, cu thé 1a dung dé chi

dong vét thude ho lon, cu thé hon 1a lgn, t6t hon 1a lon thuan dudng.
16
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T4t hon 13, virut PRRS dé dung, hodc dugc dung cho dong vat, twong ung, qua

duong trong mi, trong co, duong miéng, hodc trong tir cung.

Ciing viy, sang ché dé xuit viéc st dung virut PRRS dugc néu ¢ day lam
marker phét hién, tdt hon 1a dé phén biét gitta cdc dong vt da bj nhiém va cac dong

vat da dugc ching ngura (DIVA).

Theo mot khia canh khéc, sdng ché cling dé cap dén phan t¢ ADN ma hoa virut
PRRS dugc mo ta & ddy, trong do phan tr ADN nay tot hon 1a phan tr ADN dugc
phan l4p va/hodc trong d6 phan tir ADN da néu tdt hon 12 bao gdm phén tir axit nucleic
c6 {t nhat 84.5%, tot hon 1a it nhat 90%, t5t hon nita 1 it nhit 95%, ciing tot hon nira 12
it nhét 97%, va dic biét tét hon 1 it nhit 99% d6 dong nhit vé mit trinh tw véi trinh tu
axit nucleic cia SEQ ID NO: 38.

Sang ché ciing d& xuét cdu tric ADN chtra phan tir ADN duge mo ta & ddy,
trong dé cau traic ADN da néu cu thé 1a vat truyén ADN nhu plasmit. Vat truyén ADN
hodc plasmit ma phan tir ADN theo sang ché c¢6 thé dugc cai xen vao trong do6 s& dugc
nhan biét bai ngudi cé trinh do trung binh trong linh vuc. CAu trac ADN, nhu dugc
mo ta ¢ day, tdt hon 1a c4u tric ADN duoc phan 14p. Nhu duoc st dung & day, thuat
ngt “chtra phan tort ADN” cu thé cAn duoc hiéu 13 tuong duong voi thudt ngit “chua
trinh tu cua phan tt ADN”.

Ngoai ra, sang ché dé xuat san pham phién ma ARN cta cau truic ADN dugc
néu & day, trong d6 san pham phién ma ARN nay tot hon la sén phdm phién ma ARN

dugc phan 14p.

Sang ché ciing dé xuat te bao duge chuyén nhiém v6i cau trac ADN dugc néu &

day, trong do té bao nay tot hon 1a té bao duoc phan lap.

Ngoai ra, sang ché d¢ xuat t¢ bao dugc chuyén nhiém v6i san pham phién ma

ARN duoc dé cap dén ¢ day, trong do té bao nay tot hon 1a t€ bao dugc phan 1ap.

Thuat ngit “cac t€ bao” hodc “t¢ bao”, nhu dugc d€ cap dén o day, tot hon la
dung dé chi cac té bao cia dong vat ¢6 vu, cu thé 1a cac té bao cua lon hodc khi, ncac
t& bao MA-104 hoic cac t€ baio MARC-145 hodc céc t& bao Vero, tot hon la can hiéu

rang thuat ngit “céac t€ bao” hodc “t€ bao” dugc dung de chi cac té bao chu cda virut
17
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PRRS, cu thé 12 cc dai thuc bao ctia lgn. Do do, té bao, nhw dugc dé cép dén & day,
t6t hon 1a duoc chon tir nhom gdm t& bao lon, & bao khi, té bao MA-104, té bao
MARC-145, té bao Vero va dai thuc bao cta lgn.

Theo mot khia canh khéc, sang ché dé xuét phuong phap san xuét virut PRRS
duogc néu ¢ day, trong d6 phuong phap nay bao gdm budc chuyén nhiém té bao Vol
chu trac ADN duoc néu ¢ diy va tuy y thu nhén virut tu té bao nay va/hodc tir moi

truong.

Theo mot khia canh khac, sang ché dé xuit phuong phap san xuét virut PRRS
duoc néu ¢ day, trong do phuong phdp nay bao gbdm budc chuyén nhiém té bao chu
v6i san phim phién ma ARN dwgc néu ¢ day va tuy y thu nhan virut tir té bao nay
va/hodc tir moi trudng.

Viéc san xuét phan tir axit nucleic/ADN dugc mo ta ¢ day 1a trong kha nang
ctia ngudi co hiéu biét trung binh trong linh vuc va co6 thé duoc thuc hién theo céc
cong nghé tai t6 hop dwoc md ta trong tai liéu Sambrook et al., 2001, Molecular
Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, NY; Ausubel, et al., 2003, Current Protocols In Molecular Biology, Greene
Publishing Associates & Wiley Interscience, NY; Innis et al. (eds), 1995, PCR
Strategies, Academic Press, Inc., San Diego; va Erlich (ed), 1994, PCR Technology,
Oxford University Press, New York, ngoai nhitng tai li¢u khac, tt ca cac tai liéu nay

dugc két hop vao day bang cach vién dan.
2. Nghién ctru thir hai cua sang ché

Theo nghién ctru thir hai, ma duoc mo ta chi tiét trong phan nay, theo mot khia
canh, sang ché dé xuét phan tir axit nucleic ma ma héa virut PRRS kiéu gen I va c6
kha ning san xuét virut séng khi dugc chuyén nhiém vao té bao, trong d6 phéan t nay

bao gbm
- trinh t axit nucleic thr nhét ¢6 it nhit 95% do dong nhat vé mat trinh tu
véi trinh tu axit nucleic cia SEQ ID NO:45,

- trinh tu axit nucleic th hai chan dau 5’ cua trinh tu axit nucleic thi nhét

va ¢6 it nhat 95% do dong nhét vé mat trinh tu véi trinh ty axit nucleic cia SEQ
18
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ID NO:46,

- trinh tu axit nucleic thir ba chan dau 3’ cua trinh tu axit nucleic thi nhét
va ¢6 it nhat 95% do déng nhét vé mit trinh tu véi trinh tu axit nucleic cia SEQ

ID NO:47, va
- trinh tu nucleotit polyadenin chan dau 3’ cua trinh ty axit nucleic thi ba.
Tét hon 1a,

- trinh tur axit nucleic thit nhat da néu c6 it nhit 96%, tot hon 1a it nhét
97%, tbt hon nita 12 it nhit 98%, ciing tdt hon nita 12 it nhat 99%, va dic biét tot
la 100% do déng nhét v& mit trinh tu véi trinh tu axit nucleic cua SEQ ID

NO:45; va’/hodc

- trinh tur axit nucleic thir hai da néu c6 it nhit 96%, tot hon 1a it nhat 97%,
t6t hon nita 13 it nhat 98%, ciing 6t hon nita 1a it nhit 99%, va dac biét t6t 1
100% d ddng nhat vé mit trinh tw v6i trinh tr axit nucleic ciia SEQ ID NO:46;

va/hodc

- trinh tur axit nucleic thit ba d néu c6 it nhit 96%, tét hon 14 it nhat 97%,
t&t hon nita 12 it nhit 98%, ciing tét hon nita 12 it nhat 99%, va dic biét tot 1a
100% d6 ddng nhat v& mat trinh tw véi trinh tw axit nucleic ciia SEQ ID NO:47;

va/hoac

- trinh tu nucleotit polyadenin da néu gdm c6 n nucleotit adenin, trong do
n 12 sé nguyén bat ky nam trong khoang tir 1 dén 51, va trong do6 n t6t hon 1a

bang 12, 13 hodc 14.

Phan tir axit nucleic theo séng ché tdt hon 1a phan tt ADN. T4t hon 13, phéan tir

axit nucleic dd néu la phan tir axit nucleic dugc phén lap.

Trong nglt canh cua sang ché, cu thé can hiéu rang thuat ngit “trinh ty nucleotit
polyadenin” 1 twong duong v6i thuat ngir “trinh ty axit polyadenylic” hodc “dudi poly
(A)”, twong Gng. Thuat ngit “(c4c) nucleotit adenin”, nhu duge mo ta & day, cu thé can
hiéu 1a twong duong voi thudt ngir “(cac) deoxyadenylat”.

Cum tu “trinh tu nucleotit chan diu 57 cta” nhu dugc mo ta & day cu thé 1a
19
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twong duong v6i cum tir “trinh tu nucleotit dugc lién két déng hoa tri véi dau 5” cta”
hoic, trong ung, trong dwong v6i cum tir “trinh tu nucleotit, trong do nucleotit dau
tan cung 3’ cua n6 dugc lién két dong hoéa tri v6i nucleotit déu tan cung 5° cua”, va
trong do6 cu thé 1a can phai hiéu rang hai nucleotit du tan cung nay dugc lién két dong
hoa tri gitta nhém phosphat gin v6i nguyén tir cacbon & d4u 5° cia pentoza va nguyén

tir cacbon ¢ diu 3’ cuia pentoza lién k€.

Cum tir “trinh ty nucleotit chin diu 3 cta” nhu duoc mo ta ¢ day cu thé 1a
twong duong v6i cum tir “trinh tur nucleotit dugce lién két déng hoéa tri voi dau 37 cia”
hoic, tuong ung, twong duong véi cum tir “trinh tu nucleotit, trong d6 nucleotit dau
tan cung 5’ cua nd duoc li€n két déng hoa tri v6i nucleotit dau tan cung 3 cta”, va
trong do cu thé 1a cin phai hiéu ring hai nucleotit dau tan cung da néu dugc lién két
ddng hoa tri giita nguyén tir cacbon & dau 3’ clia pentoza va nhom phosphat duoc gin

v6i nguyén tir cacbon ¢ dau 5° cua pentoza lién ke.

Ciing dic biét can hiéu la cym tir “c6 100% do dong nhat vé mat trinh tu véi
trinh tu axit nucleic cua”, nhu duge st dung ¢ day, la tuong duong vé6i cum tir “tro
nén dong nhat voi trinh tu axit nucleic cia” hodc “gbm co trinh tu axit nucleic cua”,

tuong ing.

Theo mdt khia canh duoc dic biét vu tién, phan tir axit nucleic theo sang ché
bao gdm trinh ty axit nucleic c6 it nhét 99% do dong nhit vé mit trinh tu véi trinh tu
axit nucleic ctia SEQ ID NO:48, hodc trong d6 phan tir axit nucleic da néu bao gdm
hodc g@)m ¢6 ban sao ARN cua trinh tu axit nucleic co it nhét 99% do déng nhét vé

mit trinh tw véi trinh ty axit nucleic cia SEQ ID NO:48.

Thuat ngir “cac té bao” hoic “t& bao”, nhu dugc dé cip dén o day, t6t hon 1a
dung dé chi cac té bao cua dong vat c¢6 vi, cu thé 1a cac té bao cua lon hodc khi, ncac
té bao MA-104 hoic céc té bao MARC-145 hoic cac té bao Vero, tét hon 1a can hiéu
rang thuat ngit “céc té bao” hodc “té bao” duoc ding dé chi cac té bao chu cla virut
PRRS, cu thé 1a céc dai thue bao cia lgn. Do d6, té bao, nhu duge dé cap dén ¢ day,
t4t hon 1a dugc chon tir nhém gdm té bao lon, t& bao khi, té bao MA-104, t€ bao
MARC-145, té bao Vero va dai thuc bao cia lon.
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Thuat nglt “virut séng” theo sang ché duoc hiéu cu thé 13 virut PRRS c6 kha
ndng lay nhidm cho ddi tugng thich hop (tréi v6i virut da duge lam bat hoat (chét) )
va/hodc tinh 1ay nhiém ctia n6 twong tu hodc gidng hét véi virut nguyén thé. Cu thé 1a,

virut song ¢6 thé 14y nhiém cho té bao chu nguyén the cua no.

Su lay nhidm cua t& bao chu bdi virut PRRS dugc tao ra bdi phan tir axit
nucleic theo sang ché cu thé 14 bao gdm su gan virut vao té bao chil, su gia nhap cua
virut vao té bao, su tach roi cta virion, su sao chép va phién ma cua hé¢ gen virut, su
biéu hién cua protein virut va sy lap rép va giai phong clia céc hat virut 1ay nhiém méi.
Tét hon 13, su 14y nhiém t& bao chii béi virut PRRS dugc tao ra boi phan tir axit
nucleic theo sang ché con bao g@)m su phién ma cua trinh tu ADN bd tro, cu thé 1a &
cac té bao BHK, dé tao ra phan tir ARN chirc ning, sy chuyén nhiém ctia cac té bao da
duoc nudi cdy, t6t hon 1a té bao lon, té bao khi, té bao MA-104, té bao MARC-145, t&
bao Vero va dai thuc bao cia lon, v6i phan tt ARN déd néu, sy tao ra cac cac virion
séng bang cach tai ban virut trong té bao da dugc nudi cdy nay, su phan lap cac virion

nay va sy lay nhiém té bao chu.

Cu thé 13, phan ¥ axit nucleic theo séng ché t6t hon 12 ma hoa virut PRRS kiéu
gen I @3 duoc 1am giam doc luc hodc, twong tmg, phan tir axit nucleic theo sang ché ¢6

kha nang san xuat virut song giam doc luc khi dugc chuyén nhiém vao t€ bao.

Cu thé hon, phan tir axit nucleic theo sang ché ma hoa virut PRRS kiéu gen I
ma khong co6 kha nang gay ra hdi chung rdi loan hd hip va sinh san (Porcine
Reproductive and Respiratory Syndrome - PRRS) nghiém trong & lon hoac, tuong
ung, phan tir axit nucleic theo sang ché c6 kha niang san xuét virut sdng khi duge
chuyén nhiém vao té bao, trong d6 virut séng nay khong c6 kha nang gdy ra hoi chimg
r6i loan ho hép va sinh san (Porcine Reproductive and Respiratory Syndrome - PRRS)
nghiém trong gidng kiéu hoang & lon nhu dugc gdy ra boi virut PRRS thudc truong

gdy doc.

Theo mdt phuong an cu thé, phan tir axit nucleic theo sang ché ma hoa virut
PRRS kiéu gen I ma c6 kha ning dat t6i do chuan it nhét 1a tir 5x10° d@én 1x10° lidu

gdy nhiém 50% té bao (tissue culture infectious dose 50- TCIDso) trén mot mi-li-lit
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(ml) trong vong 24 gid sau khi gy nhidm cac t& bao MA104, trong d6 cac té bao
MA104 t6t hon 1a dugc gdy nhidm v6i virut da néu & t 1€ gay nhiém (multiplicity of
infection - MOI) nam trong khoéng tir 0,001 dén 0,1.

Cu thé 13, phan tir axit nucleic theo sang ché ma héa virut PRRS kiéu gen I ma
c6 kha ning dat t6i do chun nim trong khoang tir 5x10° dén 1x107 lidu gdy nhiém
50% dich nudi cdy mo (TCIDso) trén mot mi-li-1it (ml) hodc 16n hon trong vong 48 gio
sau khi gdy nhidm cdc té bao MA104, trong d6 céc té bao MA104 tdt hon la dugc gay
nhidm v6i virut da néu & MOI (ty 1& gdy nhiém) ndm trong khoang tir 0,001 dén 0,1.

Vi vay, phén tr axit nucleic theo sang ché t6t hon 12 ma hoa virut PRRS kiéu

gen [ ma c6 kha nang

- dat t6i do chudn it nhét 1a 5x10° dén 1x10° liéu gay nhiém 50% dich nuoi

cdy mod (TCIDso) trén mot mi-li-lit (ml) trong vong 24 gi¢ va/hodc

- dat t6i do chudn it nhét 1a 5x10° dén 1x107 liéu gy nhiém 50% dich nu6i
cdy mb (TCIDso) trén mot mi-li-lit (ml) trong vong 48 gi¢ sau khi gay nhiém
cac té bao MA104

& MOI (ty 1& gay nhiém) nam trong khoang ttr 0,001 dén 0,1,
cu thé 12 & MOI bang 0,001 hozc 0,01 hoac 0,1.

Trong truong hop cta virut PRRS nhu duge mo ta ¢ day, can hiéu rang thuat
ngit “kiéu gen I” 1a twong dwong voi cic thudt ngir “kiéu gen 1” hodc “typ 1 hodc
“thudc Chéu Au (EU)” nhu thudng dugc st dung trong cac tai licu kién quan dén
PRRSV.

Theo mdt phwong én duge wu tién khac, phan ti axit nucleic theo sang ché bao
odm trinh tw axit nucleic ¢6 it nhét 99,1% hodc 99,2%, tot hon 1a it nhat 99,3% hodc
99,4%, t6t hon nira 1a it nhat 99,5% hodc 99,6%, ciing tot hon nita 1a it nhat 99,8%
hodc 99,9%, va dic biét tot hon 1a it nhdt 99,95% do ddng nhat vé mat trinh tw véi
trinh tu axit nucleic néu trong SEQ ID NO:48.

Do ddng nhat vé mit trinh tu trong ngfr canh theo danh gid thir hai cua sang ché
duoc hiéu nhu 13 duoc dua trén mac do giéng nhau dugc xac dinh nho sy so sanh cap
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d6i gita cac trinh ty nucleotit. Viée x4c dinh phan trim do dong nhét gitra hai trinh tu
16t hon 12 duoc thuc hién bing cach sir dung thuat toan, cu thé 1a thudt toan Smith-
Waterman di dugc biét ro (Smith and Waterman, M. S. (1981) J Mol Biol,
147(1):195-197). Trong sang ché nay, phan trim do ddng nhit vé& mit trinh tu ciia mot
trinh tu nucleotit duoc xac dinh bé‘lng cach sir dung thuat toan tim kiém su tuong déng
Smith-Waterman bang cach st dung diém phat khoang trbng dau tién 1a 25 va diém
phat khoang tréng tiép theo 1a 5. Thuét toan tim kiém su tuong ddng Smith-Waterman
duoc dua ra trong tai liéu Smith and Waterman (1981) Adv. Appl. Math 2:482-4809,
duoc két hop vao day bing cach vién din. Viéc xac dinh do dong nhét vé mit trinh tu
nhu vdy co thé duoc thuc hién béng cach st dung, chéng han, DeCypher Hardware
Accelerator tir TimeLogic Version G, hodc do déng nhét vé& mat trinh tu duoc xac dinh

v6i phan mém CLC MAIN WORKBENCH 4.1.1 (CLC BIO).

Nhu duoc st dung ¢ day, cu thé can hiéu rang thuit ngit “co it nhét X% do
déng nhAt vé& mat trinh tu véi trinh tu axit nucleic cia SEQ ID NO:Y” (hoac, theo cach
khac, thuat ngit “co it nhit X% do déng nhit vé mat trinh tu véi trinh tu axit nucleic
néu trong SEQ ID NO:Y”) 1a tuong duong véi thudt ngf “cé it nhat X% do dong nhét
vé& mit trinh tu v6i trinh tu axit nucleic cua SEQ ID NO:Y trén chiéu dai cua SEQ ID
NO:Y” hodc twong duong véi thuat ngit “co it nhat X% do déng nhét v& mit trinh tu
v6i trinh tu axit nucleic cia SEQ ID NO:Y trén toan bd chiéu dai ctia SEQ ID NO:Y”,
tuong Gng. Trong tinh hubng nay, “X” la s6 bét ky nam trong khoang tir 95 dén 100,
cuthé 1a sb nguyén bat ky dugc chon tr 95 dén 99, sao cho “X% do déng nhét vé mat
trinh tu” 13 phan trim do ddng nhat vé mat trinh ty bét ky duoc dé cap dén trong ban
md ta nay. Tuong tmg, “Y” trong tinh hudng nay 1a s6 nguyén bét ky duge chon tir 1
dén 6, sao cho “SEQ ID NO:Y” la trinh tw bat ky trong sb céc trinh tw SEQ ID NO

dugc dé cap dén trong ban mo ta nay.

Theo mdt phuong 4n duge ddc biét wu tién, phan ti axit nucleic theo sang ché

bao gdm trinh tr axit nucleic cia SEQ ID NO:48.

Theo mdt phuong an dugc wu tién khac, phan tir axit nucleic theo sang ché ma
hoéa virut PRRS kiéu gen I ma khong thé gay ra hoi chimg rdi loan hé hép va sinh san

& lon (Porcine Reproductive and Respiratory Syndrome - PRRS) & ho lon, tuong ung,
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phén tir axit nucleic theo sang ché c6 kha ning tao ra virut sdng khi duge chuyén
nhidm vao té bao, trong do6 virut ldy nhiém nay khong c6 kha ning gay ra hdi chung
r6i loan ho hdp va sinh san & lgn (Porcine Reproductive and Respiratory Syndrome -

PRRS) & ho lon.

Nhu duoc st dung & ddy, thuat ngit “khong c6 kha nang gay ra hoi ching rdi
loan ho hip va sinh san & lon (Porcine Reproductive and Respiratory Syndrome -
PRRS)” cu thé ding dé chi su giam céc triéu chimg 1am sang ciia PRRS hodc giam céc
triéu chimg c6 lién quan dén sy nhiém PRRSV, tuong tng, nhu ton thuong phdi ¢ lon
con, giam kha ning sinh san ¢ lon nai dang c6 chira, va/hodc kéo dai thoi gian nhiém
virut PRRSV trong mdu, so véi virut PRRS kiéu hoang. Vi vay, theo mot khia canh,
virut PRRS kiéu gen I khong c6 kha nang gy ra PRRS ¢ ho lon la virut c6 mot hodc
nhiéu triéu chimg 1am sang giam khi dugc dung cho ho lon, so véi virut PRRS kiéu
hoang duoc dung cho ho lon. Thuat ngit “virut PRRS kiéu hoang”, nhu dugc dé cap
dén & day, cu thé dung dé chi virut PRRS kiéu gen I kicu hoang.

Sang ché con dé cap dén ciu tric ADN bao gdm phan tir axit nucleic theo sang
ché, trong d6 ciu tric ADN nay cu thé 1a vat truyén ADN nhu plasmit. Cac vt truyén
ADN hodc plasmit ma phéan tr nucleotit theo sang ché ¢6 thé dugc cai xen vao do s&
duge nhan biét boi ngudi ¢6 trinh d§ trung binh trong linh vyc. CéAu trac ADN, nhu
dugc mo ta ¢ day, tdt hon 14 cdu tric ADN duge phan 1ap. Nhu duge sir dung & day,
thuat ngit “bao gbdm phan tir axit nucleic” hodc “bao gbém phan tr ADN”, tuong Ung,
cu thé dugc hiéu 1a tuong duong véi thuat ngit “bao gdm trinh tu cta phan t& axit
nucleic” hodc “bao gbém trinh tw clia phan tt ADN”, tuong tng.

Ngoai ra, sang ché dé xuét san pham phién ma ARN cta céu tric ADN duoc
néu ¢ day, trong do san phim phién ma ARN nay t6t hon 1a san phdm phién ma ARN
dugc phan 14p.

Sang ché ciing @& xudt té bao dugc chuyén nhiém voi cAu tric ADN dugc néu &
day, trong d6 té bao nay t6t hon 1a té bao duoc phan 1ap.

Vi véy, sang ché con dé xuét virut PRRS kiéu gen I dugc tao ra béi té bao néu
trén, trong do virut PRRS kidu gen I nay t6t hon la virut PRRS kiéu gen I dugc phan
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lap.

Ngoai ra, sang ché dé xuat t€ bao dugc chuyén nhiém véi san pham phién ma

ARN duoc dé cap dén & day, trong d6 té bao nay tét hon 1a té bao dugc phén lap.

Vi vay, sang ché con dé xuét virut PRRS kiéu gen I dugc tao ra boi té bao néu
trén, trong d6 virut PRRS kidu gen I nay t6t hon 1a virut PRRS kiéu gen I duoc phan

A

lap.

Sang ché con dé xuét virut PRRS kiéu gen I ma h¢ gen cua né bao gbdm phan tir
axit nucleic theo sang ché hogc hé gen cua né bao gdm phan tt ARN dugc ma hoa boi
phén tir axit nucleic theo sang ché, trong d6 virut PRRS kiéu gen I di néu t6t hon 1a

virut PRRS kiéu gen I dwgc phan 1p.

Theo mot khia canh khac, sang ché dé xuat phuong phap san xuét virut PRRS
kiéu gen I, phuwong phap nay bao gbdm bude chuyén nhiém té bao véi cdu tric ADN

dugc néu ¢ day.

Ngoai ra, sang ché d& xuét phuong phép san xuat virut PRRS kiéu gen I,
phuong phéap nay bao gbém buée chuyén nhiém té bao v6i san pham phién ma ARN

dugc néu ¢ day.

Theo mot khia canh khac nita, sang ché dé xuit ché phém, ché phém nay bao
gdm phan ti axit nucleic theo sang ché duoc tao hon dich trong mot lwgng thich hop

chét pha loang hoic ta dugc duge dung.

Viéc san Xuét phan tr axit nucleic dugc néu ¢ day da dugc nguoi co hiéu biét
trung binh trong linh vuc biét 6 va c6 thé duoc thuc hién theo cong nghé tai td hop
dugc mo ta trong Sambrook et al., 2001, Molecular Cloning, A Laboratory Manual,
Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY; Ausubel, et al., 2003,
Current Protocols In Molecular Biology, Greene Publishing Associates & Wiley
Interscience, NY; Innis et al. (eds), 1995, PCR Strategies, Academic Press, Inc., San
Diego; va Erlich (ed), 1994, PCR Technology, Oxford University Press, New York,
ngoai nhitng tai liéu khac, tat ca céac tai liéu nay dugc két hop vao day bang cach vién

dan.
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Ciing theo mot khia canh khac, sang ché con dé cap dén viéc sir dung phéan t
axit nucleic theo sang ché hoac st dung chu traic ADN duoc néu & day dé san xuét
virut PRRS kiéu gen 1 dd duge lam giam doc luc, trong d6 mot hodc nhiéu dot bién

duoc dua vao phan ti axit nucleic hodc dua vao cau traic ADN nay.

Sang ché ciing dé xuit phuong phdp san xudt virut PRRS kiéu gen I da dugc
1am giam doc luc bao gdm bude dua mot hoge nhidu dot bién vao phan tir axit nucleic

theo sang ché hodc vao cau tric ADN duoc néu ¢ day.

Tét hon 13, mot hodc nhidu dot bién duoc néu & day duoc dua vao trinh tur axit
nucleic thit nhét co it nhat 95% do ddng nhét vé mit trinh tw v6i trinh tu axit nucleic

cua SEQ ID NO:45.

Thuit ngit “virut PRRS dugc lam gidm doc luc”, nhu duge mo ta ¢ day, cu thé
ding dé chi virut PRRS ma dugc giam doc luc in vitro va/hodc in vivo, cu thé hon 1a

trong cac dong té bao va/hodc vat chu d& bi lay nhiém.

Thuat ngit “vat chi”, nhu dugc st dung & ddy, cu thé ding dé chi dong vét co
kha nang bi lay nhidm béi virut PRRS, cu thé 1a ho lon, cu thé hon 1a lon, nhu lon

thudn dudng.

Nhu dugc dé cap dén ¢ day, “duoc giam doc luc” cu thé dé cap dén tinh doc
giam cua mam bénh, cu thé 13 virut PRRS kiéu hoang, trong d6 “tinh doc” dugc hiéu
1a mirc do vé kha niang gy bénh, va trong d6 “kha nang gy bénh” dugce dung dé chi
kha ning ctia mam bénh trong viéc gy ra cac triéu ching lam sang & vat chu hodc thé

hé con cta vat chi, nhu khong c¢6 kha ndng sinh san.

Thuét nglr “virut PRRS kiéu hoang” hoic “PRRSV kiéu hoang”, twong (g,
nhu dugce st dung & ddy, cu thé dung dé chi virut PRRS gay bénh lay nhiém, dac biét
c6 kha nang gdy ra PRRS & ho lon. Theo mét phuong dn duge dac biét wu tién, thuat
ngit “virut PRRS kiéu hoang” dugc dung dé chi virut PRRS ma hé gen cia né bao
gbm trinh ty ARN hodc gbm c6 polynucleotit ARN, trong d6 trinh tw ARN hogc
polynucleotit ARN da néu 1a ban sao ARN ctia SEQ ID NO:41 (twong tng v6i hé gen
hoan thién cua virut Lelystad).

Tét hon 13, mot hodc nhiéu dot bién, nhu duoc mo ta & day, bao g@)m hoac gém
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c6 mot hoic nhiéu dot bien diém va/hodc mot hodc nhicu mat doan trong hé gen

va/hodc mot hodc nhi€u xen doan.

Hon nita, sang ché dé xuét virut PRRS kiéu gen I d dugc lam giam doc luc ma
hé gen ctia n6 bao gdm phén tir ARN dugc ma hoa béi phan tir axit nucleic theo séng
ché nhung trong d6 trinh ty axit nucleic the nhit da néu c6 it nhat 95% do dong nhat
vé& mit trinh tu véi trinh tu axit nucleic cia SEQ ID NO:45 chira mét hoac nhiéu dot
bién ma lam giam doc luc cta virut PRRS da dugc ma hoa va/hoac lam cho virut
PRRS @3 dugc ma hoa khong c6 kha ning ¢ ché su san sinh va su tiét interferon typ I
boi té bao dugce gay nhiém béi virut da néu, va trong do virut PRRS kiéu gen I di néu
da duoc 1am giam doc lyc tét hon 1a virut PRRS kiéu gen I da dugc lam giam ddc luc

duogc phan lap.

Sang ché ciing dé& xut viéc sir dung virut PRRS kiéu gen I da dugc lam giam
doc luc duoc néu ¢ day dé bao ché thudc, cu thé 13 vacxin hoic ché phém vacxin, dé
ngin nglra dong vét khoi céac triéu chimg lam sang cua nhiém PRRSV, nhu bang cach
lam giam céc tri¢u ching lam sang cua nhifm PRRSV, ching han lam giam khoang

thoi gian nhiém virut PRRSV trong mau.

Thuét ngit “ngin ngira” hodc “lam giam”, twong Gng, nhu duge st dung ¢ day,
c6 nghia, nhung khong chi giéi han &, qua trinh bao gbm viéce sir dung khang nguyén
PRRSV, cu thé 1a khang nguyén cta virut PRRS kiéu gen I da dugc lam giam doc luc
dugc néu ¢ day, cho dong vat, trong d6 khang nguyén PRRSV da néu, khi dugc dung
cho dong vat da néu gy ra hodc co kha nang gy ra dap Ung mién dich & dong vat da
néu chéng lai PRRSV. Nhin chung, viéc diéu tri nhu vAy tao ra sy giam cac tri¢u
chimg 14m sang ctia PRRS hodc sy gidm cic tri¢u chimg c6 li€n quan dén nhiém
PRRSV, tuong ung. Cu thé hon, thuat ngit “ngdn ngira, nhu dugc st dung & day,
thuong c6 nghia 1a qua trinh phong bénh trong d6 dong vét dugce cho tiép xuc véi ché

phém sinh mi&n dich theo sang ché trude khi gy ra hogc khoi phat bénh (PRRS).

Trong ban mo ta nay, “lam giam céc triéu chirmg 1dm sang cua nhiém PRRSV”
c6 nghia, nhung khong chi giéi han 6, lam giam sé ddi twong bi lay nhiém trong mot

nhém, lam giam hodc loai trir s6 doi twgng biéu hién cac tri¢u chung lam sang cia sy
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nhiém, hodc 1am gidm mirc dd nghiém trong cua cic triéu chung lam sang bat ky c6
mat & ddi twrong, so Vi su nhiém virut PRRS kiéu hoang. Vi du, n6 duogc dung dé chi
su gidm tai luong mam bénh, kha ning phat tan mam bénh, giam su truyén mam bénh,
hodc giam triéu chimg lam sang bit ky dién hinh cta su nhiém PRRSV, cu thé la
khong c6 kha nang sinh san va/hodc gay ra cac tén thuong & phoi. T6t hon 13, céc triéu
chimg 14m sang nay dugc gidm ¢ cac d6i twong nhan virut PRRS kiéu gen I da duoc
lam giam doc luc theo sang ché di it nhat 10% so vé6i cac dbi tugng khong nhan ché
pham nay va c6 thé tré nén bi nhiém. Tt hon nita 13, cAc triéu ching 14m sang duoc
gidm ¢ cac dbi tuong nhan ché pham theo sing ché di it nhit 20%, tot hon 14 giam it
nhat 30%, tét hon nita la giam it nhat 40%, tham chi t5t hon nira 14 gidm it nhat 50%,
tham chi tét hon nita 13 gidm it nhdt 60%, tham chi t6t hon nita 1a gidm it nhat 70%,
tham chi tét hon nita 13 gidm it nhat 80%, tham chi t6t hon nira 12 gidm it nhat 90%, va

t6t nhét 1a giam 100%.

Thuat ngit “dbi twong”, nhu dugc dé cap dén & day, cu thé ding dé chi dong

vat.

Thuét ngt “ddng vat”, nhu dugc néu trong ban md ta nay, cu thé 1a dung dé chi

dong vat thudc ho lon, cu thé hon 1a lon, t6t hon 1a lon thuan dudng.

Thuit ngit “lam giam khoang thoi gian nhiém PRRSV trong mau” c6 nghia,
nhung khong chi giéi han ¢, giam khoang thoi gian virut PRRS di vao dong mau cua
dong vat it nhét mot ngay so véi dbi twong khong nhan ché pham nay va trd nén nhiém

PRRSV kiéu dai.

Thuét ngit “nhiém virut trong mau” dung dé chi su c6 mit cia PRRSV trong
mau cuia dong vat bi nhiém nhu dugce phan anh boi sy phat hién cia cac ban sao ARN

ctia PRRSV trong huyét thanh mau.

Ngoai ra, sang ché @& cap dén ché phim vacxin chtta virut PRRS kiéu gen I da
duoc lam giam doc luc dugce néu ¢ diy dugc tao hon dich trong mot lugng thich hop

chét pha loang hodc ta duoc dugc dung.

Mot hoac nhiéu chét mang hodc ta dugc dugc dung, nhu dugc dé cap dén & day,
t6t hon 1a duoc chon tir nhém gdm dung moi, mdi trudng phan tan, chét bd tro, chat
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1am On dinh, chit pha lodng, chét bao quan, chét khang khuan va chét khang ndm, chét

déng truong, va chit 1am cham su hép phu.

Theo mét khia canh duwoc wu tién, ché phim sinh mién dich theo séng ché bao
¢dm mot lugng tir 10" dén 107 hat virut ctia virut PRRS kiéu gen I dd dugc lam giam
doc luc dugc néu & ddy trén mot lidu, t6t hon 1a tr 10° dén 10° hat trén mot lidu, tot

hon nita 13 tir 10* dén 10° hat trén mot lidu.

Theo mot khia canh dugc uvu tién khéc, ché phém sinh mién dich theo sang ché
bao gdbm mot lugng virut PRRS theo séng ché tuong duong véi do chudn virut it nhat
khoang 10° TCIDso/mL trén mét lidu, t6t hon Ia nim trong khoang tir 10° dén 10°
TCIDso/mL trén mot lidu

Nhu duoc st dung ¢ day, thuat ngit “ché pham vacxin” cu thé dung dé chi ché
phim ma s¢& gy ra dap ng mién dich bao vé & dong vat da dugc cho tiép xuc voi ché
pham nay. Dép ung mién dich c6 thé bao gdm su tao ra khang thé va/hodc su tao ra

dap tng té bao T.

Théng thuong, “dap tng mién dich” bao gdm nhung khong gi6i han & mot hodc
nhiéu tac dong sau dy: su san sinh hodc hoat hoa khang thé, té bao B, té bao T ho tro,
té bao T tre ché, va/hoic té bao T gy doc té bao, huéng cu thé dén khang nguyén hodc
cac khang nguyén dugc chira trong ché phim hodc vacxin quan tam. Tt hon 1a, vt
chi s& thé hién dap tmg dap tmg (trf nh6) mién dich diéu tri hodc bao vé ma n6 chong
lai viéc 1ay nhiém méi sé& gia tdng va/hodc lam gidm mirc 40 nghi€ém trong vé mit 1am
sang cia bénh. Sy bao vé nhu vay s€ dugc biéu thi boi sy giam vé sb luong hodc mirc
do nghiém trong cua, hodc su ving mit ciia mdt hodc nhiéu triéu ching 1am sang co6
lién quan dén su nhiém mam bénh, dén sy cham khéi phat nhiém virut trong mau, dén
su giam tinh bén cua virut, dén su giam tai lugng virut chung va/hodc sy giam tiét
virut.

Vi vay, “dap tmg mién dich” cu thé c6 nghia, nhung khong chi gii han &, su
phat trién tap hop con ctia mot dap tng mién dich qua trung gian té bao va/hoic khang
thé dbi voi ché pham hodc vacxin quan tam.

Ngoai ra, sang ché dé cap dén ché pham vacxin theo sang ché dé dung trong
29
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phuong phép ngin nglra dong vét khéi céc triéu chimg 1am sang ctia nhiém PRRSV,
nhu bang cich lam gidm céc triéu ching lam sang cla nhi®m PRRSV, ching han lam
giam khoang thoi gian nhiém PRRSV trong mau.

Hon nira, sang ché dé xuat phuong phép ngan ngira dong vat khoi céac tricu
ching lam sang cua nhidm PRRSV, nhu biang cach lam giam c4c triéu ching lam sang
ctia nhidm PRRSV, ching han lam gidm lam giam khoang thoi gian nhiém PRRSV
trong mau, trong d6 phuong phap nay bao gdm budec cho dong vt can ngin ngira sir

dung vacxin theo sdng che.

Céc phuong an theo danh gia thir hai cia sang ché
Céac d6i tuong sau day ciing duoc néu trong ban mo ta nay:

1. Phén tir axit nucleic ma héa virut PRRS kiéu gen I va c6 kha ning san
xuét virut sdng khi dugc chuyén nhiém vao té bao, trong d6 phan t nay bao gdm

- trinh tur axit nucleic tht nhét c6 it nhit 95% do ddng nhét vé mat trinh tu
véi trinh tu axit nucleic cua SEQ ID NO:45,

- trinh tu axit nucleic thir hai chdn diu 57 cha trinh tu axit nucleic thir nhét
va ¢6 it nhit 95% do dé)ng nhit v& mat trinh tu véi trinh tu axit nucleic cia SEQ ID
NO:46,

- trinh tu axit nucleic th ba chin diu 3’ cua trinh tu axit nucleic thi nhét
va c6 it nhit 95% do ddng nhat vé mit trinh tw véi trinh ty axit nucleic ciia SEQ ID
NO:47, va

trinh tu nucleotit polyadenin chan d4u 3’ cua trinh ty axit nucleic thit ba.
2. Phan ti axit nucleic ¢ diém 1, trong d6

- trinh tu axit nucleic thi nhdt da néu co it nhit 96%, tot hon 1a it nhat
97%, t6t hon nita 12 it nhét 98%, ciing tt hon nita 1 it nhit 99%, va dac biét tot 1a
100% @ ddng nhdt vé mat trinh ty véi trinh ty axit nucleic ciia SEQ ID NO:45;

va/hoac
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- trinh tu axit nucleic thir hai da néu co it nhét 96%, tot hon 1a it nhét 97%,
t&t hon nira 1 it nhit 98%, cling tét hon nita Ia it nhat 99%, va dic biét tot 1a 100% do
déng nhat vé mit trinh tu véi trinh tu axit nucleic cua SEQ ID NO:46; va/hodc

- trinh tu axit nucleic thit ba da néu c¢6 it nhit 96%, tét hon 1a it nhat 97%,
t&t hon nira 14 it nhit 98%, ciing tdt hon nira 1a it nhit 99%, va dic biét t6t 1a 100% do
déng nhét vé& mit trinh tu véi trinh tu axit nucleic cua SEQ ID NO:47; va/hodc

- trinh tu nucleotit polyadenin da néu gbm c6 n nucleotit adenin, trong dé
n 1a s6 nguyén bét ky nam trong khoang tir 1 dén 51, va trong d6 n t6t hon 1a bang 12,

13 hoac 14.

3. Phan tir axit nucleic theo diém 1 hodc 2, trong d6 virut da néu duogc lam
giam doc luc va/hodc trong do virut da néu c6 kha néng gy ra dap Ung mién dich bao
vé chdng lai cac triéu chimg rdi loan ho hép va sinh san cia bénh sau khi nhiém virut
rdi loan ho hép va sinh san & lgn (Porcine Reproductive and Respiratory Syndrome -

PRRS) ¢ ho lon.

4. Phan tr axit nucleic theo diém bét ky trong s6 cac diém tir 1 dén 3, trong
d6 virut da néu c6 kha nang dat dén do chuén it nhat nim trong khoang tir 5x10° dén
1x10° lidu gay nhiém 50% dich nu6i ciy méd (TCIDso) trén mdt mi-li-lit (ml) trong
vong 24 gid sau khi gdy nhidm céc té bio MA104, tot hon 1a ¢ ty 1¢ gdy nhiém
(multiplicity of infection - MOI) nam trong khoang tir 0,001 dén 0,1.

5. Phan tir axit nucleic theo diém bét k¥ trong s6 céc diém tir 1 dén 4, trong
d6 virut da néu c6 kha nang dat dén do chuén { nhét nim trong khoang tir 5x10° dén
1x107 lidu gay nhiém 50% dich nuoi cdy mod (TCIDso) trén mot mi-li-lit (ml) trong
vong 48 gio sau khi gdy nhiém cac t& bao MA104, tt hon 1a & ty 1¢ gy nhiém
(multiplicity of infection - MOI) nim trong khoang tir 0,001 dén 0,1.

6. Phan tir axit nucleic theo diém bat ky trong s céc diém tir 1 dén 5, trong
do6 phan ti nay bao gdm trinh ty axit nucleic ¢6 it nhit 91% hodc 92%, tdt hon 1a it
nhat 93% holic 94%, t6t hon nita 12 it nht 95% hodc 96%, ciing t6t hon nita 1a it nhat
98% hoiic 99%, va dic biét tét hon 1a it nht 99% d6 dong nhat vé mat trinh ty voi
trinh tu axit nucleic ciia SEQ ID NO:48.
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7. Phan tit axit nucleic theo diém bat ky trong s6 cac diém tir 1 dén 6, trong
d6 phan tir nay bao gdm trinh tw axit nucleic c6 it nhit 99,1% hodc 99,2%, tot hon la it
nhat 99.3% hoic 99,4%, tot hon nita 12 it nhat 99,5% hodc 99,6%, ciing tot hon nira 1a
it nhét 99.8% hoic 99,9%, va ddc biét tét hon Ia it nhit 99,95% do dong nhat vé mat
trinh tu véi trinh tu axit nucleic cia SEQ ID NO:48.

8. Phan it axit nucleic theo diém bat ky trong s6 cac diém tir 1 dén 7, trong
do6 phan tr nay bao gbm trinh tir axit nucleic ciia SEQ ID NO:48.

9. Phan tir axit nucleic theo diém bt ky trong sb cic diém tir 1 dén 8, trong
do6 virut nay khong c6 kha nang gay ra hoi chimg rdi loan ho hip va sinh san nghiém
trong & lon (Porcine Reproductive and Respiratory Syndrome - PRRS) ¢ ho lon dugc
gdy ra bdi virut PRRS c6 doc tinh.

10.  Phan t& axit nucleic theo diém bt ky trong s cac diém tir 1 dén 9, trong
do6 phan tir nay la phan tir ADN.

11. CAu tric ADN bao gdm phan tir ADN theo diém 10.

12.  San phim phién ma ARN ciia cdu tric ADN theo diém 11.

13.  Té bao duoc chuyén nhidm véi cu tric ADN theo diém 11.

14.  Té bao duoc chuyén nhiém voi san phdm phién ma ARN theo diém 12.

15.  Virut PRRS kiéu gen I dugc tao ra boi té bao theo diém 13.

16.  Virut PRRS kiéu gen I duoc tao ra boi té bao theo diém 14.

17.  Virut PRRS kiéu gen I ma hé gen cta n6 bao gbm phan tir axit nucleic
theo diém bét ky trong sb cac diém tir 1 dén 9 hoic hé gen ciia n6 bao gdm phan tir
ARN dugc ma hoa boi phan tir axit nucleic theo diém bat ky trong sb céc diém tir 1
dén 10.

18.  Phuong phap san xuat virut PRRS kidu gen I bao gdm budc chuyén

nhidm té bao véi cau tric ADN theo diém 11.

19. Phuong phép san xuét virut PRRS kiéu gen I bao gdm bude chuyén

nhidm té bao chi v6i san phim phién ma ARN theo diém 12.
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20.  Ché pham chita phan tt axit nucleic theo diém bét ky trong s cac diém
tir 1 dén 10 dugc tao hon dich trong mot lwgng thich hop chét pha loang hodac ta dugc

dugc dung.

21. St dung phan tir axit nucleic theo diém bét ky trong s6 cac diém tir 1 dén
10 hodc cAu tric ADN theo diém 11 @ san xuét virut PRRS kiéu gen I da dugc lam
giam doc luc, trong d6 mot hodc nhiéu dot bién dugc dua vao phan tr axit nucleic

hodc dua vao cau trac ADN nay.

22.  Phuong phép san xuét virut PRRS kiéu gen I da dugc lam giam doc luc
bao gdm bude dua mot hodc nhidu dot bién vao phén tir axit nucleic theo diém bat ky

trong sb cac diém tir 1 d@én 10 hodc vao ciu tric ADN theo diém 11.

23.  Virut PRRS kiéu gen I da duoc lam giam doc Iwc ma hé gen cua no bao
odm phén tir ARN duge ma hoa béi phan tir axit nucleic theo diém bat ky trong s6 céc
didm tir 1 dén 10 nhung trong d6 trinh tw axit nucleic thtr nhét c6 it nhat 95% do dong
nhit vé& mat trinh tu véi trinh tu axit nucleic cia SEQ ID NO:45 chira mdt hoéc nhiéu
dot bién ma khong c6 kha nang ma héa virut PRRS dé tre ché sw san sinh va sy tiét
interferon typ I béi t€ bao dugc gy nhiém béi virut nay.

24.  Sir dung virut PRRS kiéu gen I da dugc lam giam doc luc theo diém bat
ky trong s6 cac diém tir 21 dén 23 dé bao ché thubc dé ngin nglra dong vat khoi cac
triéu chimg 14m sang ctia nhiém PRRSV.

25.  Ché pham vacxin chira virut PRRS kiéu gen I da duoc lam giam doc luc
theo diém bét ky trong s6 cac diém tir 21 dén 23 di duoc tao hon dich trong mot lwgng
thich hop chét pha loang hodc ta dugce dugc dung.

26.  Ché pham vacxin theo diém 25 dé dung trong phwong phap ngin ngira
dong vat khdi céc triéu ching 1am sang cua nhiém PRRSV.

27. Phuong phép ngin nglra dong vét khoi cic triéu ching 14m sang cua
nhiém PRRSV bao gbm buéc cho dong vat cin ngan ngira st dung ché phim vacxin
theo diém 26.

3. Nghién curu thtr ba cia sang ché
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Theo nghién ciru thit ba, ma dugc mo ta chi tiét trong phan nay, sang ché dua
trén viéc phat hién ra rang nghién ctru thit nhit cta sang ché c6 thé duoc két hop véi
nghién ctru thr hai cua sang ché. Vi véy, nghién ctru thit ba cla sang ché dé cap dén td
hop cua (1) cac khia canh va cac phuong dn ctia nghién ctru thir nhét cua sang ché va
(2) cac khia canh va céc phuong an ctia nghién ciru tha hai cta sang ché. Vi vay, can
hidu ring tit ca cdc ddc diém va dinh nghia c6 thé c6, cu thé 1a cac dic diém va dinh
nghia lién quan dén virut PRRS kiéu gen I, ctia nghién cau thir nhit cia sang ché c6
thé dugc két hgp mot cach tuy tién véi tAt ca cac ddu hiéu va dinh nghia cua nghién

ctru thir hai ctia sang ché.

Vi véy, theo mot khia canh, phan tir axit nucleic theo nghién ctru thir hai cua
sang ché ma hoéa virut hdi chimg rdi loan hdé hip va sinh sén & lon (Porcine
Reproductive and Respiratory Syndrome - PRRS) theo nghién ctru thi nhat clia sang

ché, nhu duoc néu trong diém bét ky trong sb cac diém yéu cau bao ho tir 36 dén 42.

Vi vdy, theo mot khia canh khac, twong g, virut hoi chimg r6i loan hé hép va
sinh san & lon (Porcine Reproductive and Respiratory Syndrome - PRRS) theo nghién
ctru thir nhit cia sang ché duge ma hoa bdi phén tir axit nucleic theo nghién ctru thir

hai cta sang ché, nhu duge néu trong cac diém yéu cau bao hd 56 hoac 57.

Vi vay, t6 hop cua tht ca cac khia canh c6 thé c6 cia nghién ctu thir nhét cla
ctia sang ché vdi tat ca cac khia canh co thé c6 ctia nghién ctru thit hai cla sang ché cu
thé 1a cling dugc phan dnh boi cac diém yéu cau bao ho da néu va cac diém phu thuoc
vao no.

Ngoai ra, sang ché d& cap dén virut PRRS kidu gen I, cu thé 14 virut PRRS néu
trén, ma hé gen ctia n6 dugc méa hoa béi phan tir axit nucleicma héa virut PRRS kiéu
gen [ va c6 kha nang san xuét virut sdng khi duoc chuyén nhiém vao té bao, trong do6
phan tir nay bao gbm trinh ty axit nucleic ¢ it nhéit 91% hodc 92%, tot hon 1a it nhat
93% hoiic 94%, tbt hon nita 1a it nhat 95% hodc 96%, ciing t6t hon nita 1a it nhat 98%
hoidc 99%, va dac biét tét hon 1a it nhit 99% hogc 100% do dong nhat vé mat trinh tu
véi trinh tu axit nucleic cia SEQ ID NO:48, nhung trong dé trinh tw axit nucleic da

néu chira mot dot bién gay ra su san sinh virut chira protein ORF4 ¢6 sy mat doan cua
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9, 10, 11 hodc nhiéu hon 11 gbc axit amin gifta cac vi trf axit amin tir 50 dén 71, trong
dé viéc danh b cac vi tri axit amin dua trén trinh ty axit amin cia protein ORF4 cuia

virut Lelystad.

Sang ché con d& cap dén virut PRRS kiéu gen I, ma hé gen cua né dugc ma hoa
boéi phan tir axit nucleicma hoa virut PRRS kiéu gen I va co kha nang san xut virut
séng khi duoc chuyén nhiém vao té bao, trong d6 phan tir ndy bao gbm trinh tu axit
nucleic ¢6 it nhat 91% hodc 92%, tét hon 1a it nhét 93% hodc 94%, tot hon nira 1a it
nhat 95% hoiic 96%, ciing tét hon nita 12 it nhat 98% hodc 99%, va ddc biét tot hon la
it nhat 99% hodc 100% do déng nhét vé& mat trinh tu véi trinh tu axit nucleic ciia SEQ
ID NO:48, nhung trong d6 trinh ty axit nucleic da néu chira mot dot bién giy ra su san
sinh virut chira protein ORF4 c6 su mét doan cua 11, 12, 13, 14, 15,16 hoac 17 géc
axit amin gitta cac vi tri axit amin tir 50 dén 71, trong d6 viéc danh sb cac vi tri axit

amin dua trén trinh tu axit amin cda protein ORF4 ctia virut Lelystad.

Sang ché con d& cap dén virut PRRS kiéu gen I, ma hé gen cta n6 dugc mi hoa
boi phan tir axit nucleicma hoa virut PRRS kiéu gen I va c6 khé ning san xudt virut
sdng khi duoc chuyén nhiém vao té bao, trong d6 phan tir nay bao gbm trinh tu axit
nucleic ¢6 it nhat 91% hodc 92%, 6t hon 1a it nhét 93% hodc 94%, tot hon nira 1a it
nhét 95% hoiic 96%, ciing tét hon nita 12 it nhit 98% hodc 99%, va dac biét tot hon la
it nhat 99% hodc 100% do ddng nhét vé mit trinh tu v6i trinh tw axit nucleic cia SEQ
ID NO:48, nhung trong do trinh ty axit nucleic da néu chira mot dot bién giy ra su sin
sinh virut chira protein ORF4 ¢6 su mat doan cua 13 gdc axit amin giita cac vi tri axit
amin tir 56 dén 70 hodc gifta ac vi tr{ axit amin tir 57 dén 69, trong d6 viéc danh sb cac
vi tri axit amin dua trén trinh tu axit amin ciia protein ORF4 cua virut Lelystad.

bot bién, nhu duogc dé cap dén & day, t6t hon 14 su mét doan.

Tét hon 14, virut PRRS theo sang ché duoc bién dbi v& mat di truyén dé chua
ARN ngoai sinh trong d6, trong d6 ARN ngoai sinh nay duoc cai xen vao gen orf4 cia
virut d3 néu, va trong d6 ARN ngoai sinh cu thé 1a duoc cai xen vao vung cua gen
ORF4 cua virut d3 néu ma hoa viung nam giita cac vi tri axit amin tir 50 dén 71, trong

d6 viéc danh sb céc vi tri axit amin dya trén trinh tu axit amin cua protein ORF4 cua
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virut Lelystad.

Theo mét khia canh duoc uu tién khac, ARN ngoai sinh dugc cai xen vao gen
orf4 cua virut ndy va thay thé trinh ty nucleotit ma hoa cac goc axit amin da bi x6a bo

trong ngit canh cia sang ché.

Theo mdt khia canh duge wu tién hon, ARN ngoai sinh mé hoa san phém biéu
hién duoc chon tir nhém gbm epitope quan tam, chét diéu bién dap ung sinh hoc, yéu
td sinh trwéng, trinh tw nhan biét, protein dung hop, trong d6 epitop quan tam t6t hon

12 epitop quan tdm tir khang nguyén hodc mam bénh hodc doc td trong thu y.

Cu thé, epitop quan tdm 1a peptit duoc ma hoa boi gen orf5 cua virut PRRS
hoic 1a trinh ty axit amin dugc ma hoa béi gen orf5 cia virut PRRS, trong do t6t hon
1a peptit hodc trinh tu axit amin dugc mi héa boi gen orf5 cia virut PRRS bao gém
hodic gdm ¢6 trinh tr axit amin ciia SEQ ID NO:39 hode SEQ ID NO:50 hofc tot hon
1a bao gdm hoic gbm ¢ it nhét 4 gbc axit amin lién tiép ciia trinh tw néu trong SEQ ID
NO: 39 hodc SEQ ID NO:50, hoac tSt hon 1a bao gé)m hodc gém co trinh tu axit amin
cia SEQ ID NO:51 hoac SEQ ID NO:52.

Theo mét khia canh duoc wu tién khac, ARN ngoai sinh méd hoa trinh tu axit

amin dugc chon tir nhém gom SEQ ID NO: 53-55.

Theo mdt khia canh dugc dac biét vu tién, sang ché dé xuit, & dang vi du khong
giGi han, virut PRRS kiéu gen I, ma hé gen cua n6 dugc ma hoa boi phén tur axit
nucleic chtra trinh tu axit nucleic dugc chon tir nhom gém trinh tu bat ky trong sb cac

trinh tu SEQ ID NO:56-59.

Virut PRRS theo diém bt ky trong sb cac diém tir 58 dén 73, trong d6 virut da
néu 1a virut dugc phan 1ap va/hodc trong do dot bién da néu 1a dot bién mét doan.

Virut PRRS, nhu duoc dé cap dén trong ban mo ta nay, tot hon 1a virut duogc
phén 14p va/hodc virut khong xuét hién trong tu nhién.

Vi vdy, sang ché dé cap dén virut PRRS kiéu gen I, trong d6 virut nay chira
protein ORF4 ¢6 gbc prolin & vi trf axit amin 56 va/hodc c6 gbc glutamin & vi tri axit

amin 66, trong d6 viéc danh sd cac vi tri axit amin dya trén trinh ty axit amin cua
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protein ORF4 cua virut Lelystad, va trong do trinh tu axit amin cda protein ORF4 cua
virut Lelystad 1a trinh ty néu trong SEQ ID NO:43.

Sang ché ciing lién quan dén virut PRRS kiéu gen I, ma hé gen ctia né bao gdm
phan tr axit nucleic ma hoa protein ORF4 ¢o6 gbc prolin & vi tri axit amin 56 va/hoac
c¢6 gbe glutamin & vi tri axit amin 66, trong d6 viéc danh sb cac vi tri axit amin dua
trén trinh tw axit amin cta protein ORF4 cua virut Lelystad, va trong d6 hé gen cua
virut d3 néu t6t hon 1a duoc ma hoa bdi phan ti axit nucleic, trong d6 phan t nay bao
gdm trinh tir axit nucleic ¢6 it nht 91% hodc 92%, tét hon Ia it nhét 93% hodc 94%,
t6t hon nita 1a it nhit 95% hoidc 96%, ciing tot hon nita 14 it nhit 98% hodc 99%, va
dic biét tét hon la it nhit 99% do ddng nhat vé mat trinh ty v6i trinh tw axit nucleic

cua trinh tu axit nucleic cia SEQ ID NO:45 hodc SEQ ID NO:438.

Theo mot khia canh duoc néu lam vi du khong nham muc dich gi6i han, virut
PRRS kiéu gen I, ma hé gen cta né bao gbdm phan tit axit nucleic ma hoa protein
ORF4 ¢6 géc prolin & vi tri axit amin 56, la virut PRRS, ma hé gen ctia n6 dugc ma

hoa bdi phéan tir axit nucleic bao gbm trinh ty axit nucleic SEQ ID NO:58.

Theo mot khia canh khac dugc néu 1am vi du khong nham muc dich gidi han,
virut PRRS kiéu gen I ma hé gen ciia né bao gbm phan tir axit nucleic ma hoa protein
ORF4 c6 gbe glutamin & vi tri axit amin 66 13 virut PRRS ma h¢ gen cua né duoc ma

hoa béi phéan tir axit nucleic bao gbm trinh ty axit nucleic SEQ ID NO:57.

T6t hon 13, virut PRRS theo sang ché dé dung lam thudc hodc dé dung trong
phong ngira hode didu tri hoi chimg rdi loan hd hép va sinh san ¢ lon, cu thé 1a & ho
lon, va trong do6 tuy y virut nay la dé dung, hodc duoc dung, trong Gng, qua duong
trong miii, trong co, dudng miéng, hodc ding trong tr cung cho dong vat, cu thé 1a

dung cho lgn.
Tét hon 13, thudc nhu duge dé cap dén trong toan bd ban mo ta nay la vacxin.

Theo mot khia canh khac, t6t hon 1a virut PRRS theo sang ché dugc dung lam
marker phat hién, t6t hon 1a dé phan biét gitta dong vét bi nhiém va dong vét da dugc

ching ngtra (DIVA).

Theo mot khia canh khéc nita, sang ché dé cap dén phéan tr ADN ma hoéa virut
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PRRS theo sang ché, va trong d6 phan tr ADN nay t6t hon 1a bao gdm phan tir axit
nucleic ¢6 trinh tw dugc chon tir nthom gém cac SEQ ID NO:56-58.

Theo mot khia canh khac nita, sang ché dé cap dén cAu traic ADN duoc phan
lap dugc uu tién bao gdm phén tt ADN da néu va dé cap dén san pham phién ma

ARN dugc phan 1ap dugc uu tién cua nd.

Ciing theo mdt khia canh khac nira, sang ché con d& cap dén té bao duge phéan
1ap duoc uu tién dugc chuyén nhiém véi cAu tric ADN da néu hodc san phim phién
ma ARN da néu.

Ngoai ra, sang ché d& cap dén phuong phap san xuét virut PRRS theo sang ché,
trong d6 phuong phép nay bao gdm buéde chuyén nhiém té bao voi chu trac ADN da

néu hodc bao gdm budc chuyéen nhiém té bao cha véi san pham phién ma ARN dé néu.

Sau cung, hiéu biét vé viéc c6 kha nang cai xen mot doan khuyét & mirc do theo
sang ché vio trinh tw ma hoa mién ngoai sinh ciia GP4 cta virut PRRS, nhu PRRSV

kiéu gen I, tao ra mot so ung dung c6 loi:

- Virut dua trén hiéu biét nhu vay c6 thé dugc st dung 1am thé phén lap thu
nghiém dé gy nhiém ngdéi duong tiéu hoa, qua duong miéng, trong miii, trong
tr cung va dé gay nhiém bang tinh trung & céac loai duong tinh véi PRRSV va
chua ting nhiém PRRSV va/hodc nhay cam véi PRRSV

- Séng ché dé xuét cac marker khuyét doan dé phén biét vé& mit huyét thanh hoc
hodc dé phan biét vé mat trinh tw (khai niém DIVA), mdi ching PRRSV ¢6 thé
nhén thitc duge, v6i cac ching PRRSV thudc kiéu gen II, at ké 1a su khuyét

doan d3 c6 san & vi tri twong tmghay chua.

- Ngoai ra, cdc marker khuyét doan dugc dé xuit dé phan biét vé mat huyét
thanh hoc cling két ndi hoac két hop véi cac epitop khac. Chéng han, virut
PRRS khoéng kém theo su khuyét doan ¢o6 thé duoc phan biét vé mit huyét
thanh véi cac virut PRRS ¢6 su khuyét doan hoan hoan hodc mot phan cac
epitop nay (ching han Lelystad GP4 aa60-aa71: AAQEKISFGKS nhu dugc
bao gébm trong SEQ ID NO:43) bang cach st dung cac khang thé truc tiép
chdng lai epitop nay. Vi du, hai virut PRRS ¢6 khuyét doan & ving/mién nay cé
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thé dugc phan biét véi nhau cing chung véi cac epitop khac.

Sang ché con dé xuat ving/mién cai xen dé dua vao ARN ngoai lai thay cho
ARN virut & vi tri ma & d6 c6 sy khuyét doan theo sang ché (mieén ngoai sinh cuia

GP4).

Su cai xen co thé dugc thuc hién cho nhiéu muc dich khac nhau va dbi véi mbi
chiing PRRSV ¢6 thé nhan thire duoc, ciing nhu dbi vé6i cac chimg PRRSV ¢6 kicu gen

II ma da c6 san sy khuyét doan nho & ving nay.

Su cai xen cua trinh ty ngoai laico thé dugc thuc hién tai chd chéng han trong
chiing PRRSV kiéu gen I BI EU dugc néu & ddy va thay thé trinh ty ma héa cho mién
ngoai sinh cua GP4 cua chung nay bing trinh tu axit amin (aa) aa54-aa70
(QSHRASTAQGTTPLRRS (SEQ ID NO:40)) hogc bang céc dan xuét duge rat ngén

hodc dugc gay dot bién cua no.

Ngoai ra, dé céi thién dap tmg mién dich, cling c6 thé cai xen m¢t hodc nhiéu

epitop té bao B hogc T

a) tir cac ving gen/hé gen khac cua PRRSV, ching han tir (i) ving ma héa cho
glycoprotein 5 (aa) cia PRRSV kiéu gen I ching BI EU dugc néu ¢ day, chang han
céc trinh tu ma hoa cho céc axit amin (aa) aa36-aa52 (SSHLQLIYNLTICELNG (SEQ
ID NO:39)) hodc cho c4c din xudt dugc rut ngan hodc cho cac dan xuat duge dot bién
cta nd, cling nhu véi cac doan lién két thich hop, chiang han véi aa motif GSS; theo do
cling tir cac thé phan 1ap PRRSV khéc, ching han tir thé phan 1ap kiéu géc PRRSV
kiéu gen I Lelystad hoic, theo do, tir cac kiéu gen khéc cia PRRSV, ching han nhu tir
thé phan 14p kiéu gbc PRRSV kiéu gen I VR2332;

b) tir cac nguén bénh khac, chéng han tr cac nguén bénh khac tir ho lon, dé

thiét 14p hodc ting cuong dap Gng mién dich d6i v6i (cac) ngudn bénh nay;

c) tr cac epitop té bao B hodc T khong dic hiéu PRRSV dung 1am marker
duong tinh trong di truyén hoc hoic huyét thanh hoc, cling nhu & dang hdn hop véi a);

d) tir cac chét ting cudng mién dich khac véi a), ching han xytokin, chang han

nhu interleukin, ciing nhu & dang hdn hop véi b).
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DPé cai thién dap img mién dich, cling c6 thé cai xen mot hodc nhi€u epitop te

bao T hodc B lién tiép dé 1am giam kha ning gy bénh cia virut.
Vi du thwe hién sang ché

Vidul

a) Phdn lap PRRSV

PRRSV dugc phan 1ap tir cdc mau mau (bS-720789) da duoc thir nghiém duong
tinh tru6c ddy trong PCR phdt hién PRRSV kiéu EU. Viée phan 1ap virut duoc tién
hanh trén t& bao MA104. Sau khi nhan gibng PRRSV kiéu EU da duge phan lap trén
té bao MA104, chung gbc virut @ doc trinh tu hé gen diy du duoc chuén bi bang cach
siéu ly tAm trén dém sucroza, sau do6 xt ly bang RNaza va DNaza. Cubi cing, ARN
virut duoc chiét tir ching gbe virut va duge dua di doc trinh tu hé gen day du (Roche
454 platform). Trinh tu hé gen thu duoc (14 854 nucleotit) dugc so voi trinh ty hé gen
tham chiéu kiéu EU ctia chiing Lelystad, cho thdy su khuyét doan cia 33 nucleotit
trong ORF4.

b) Géy nhiém

Gay nhiém lon duc v6i virut & @) tao ra cac triéu ching 14m sang nghiém trong

cua PRRS.
Vidu?2
a) Tao ra va mo ta ddc trung dong ADN b6 tro Iy nhiém ciia PRRSV kiéu EU mdi

Vi du ndy mod ta su tao ra va md ta dac trung cua dong ADN bo tro lay nhiém
cia PRRSV kiéu EU méi c6 tén goi “BI EU” ¢ phan duéi day. BI EU duogc dua trén
nhung khong gidng hét v6i chung PRRSV kiéu EU dugc 1am giam doc luc va c6 89%
mirc nucleotit giéng véi virut Lelystad chung gbc EU hodc 87% giéng v6i doan cai
xen ADN bb tro ciia PRRSV ctia dong ADN b tro lay nhidm cia PRRSV ki¢u EU
LoN94-13 (WO 2013017568 Al) tuong Gng. Trinh tw ADN bd tro cua BI EU duoc
néu trong SEQ ID NO:438.

Virut séng dugc thu hoi tir dong ADN bd tro BI EU sau khi truyén nhiém céc

san pham phién ma da dugc gin mil tong hop vao té bao BHK21 va tiép theo chuyén
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dich ndi nudi cy té bao tir céc té bao da chuyén nhiém vao cac t€ bao MA104 dé bi
nhiém PRRSV. Tac dung giy bénh cho té bao mot cach rd rét (cytopathic effect -
CPE) duogc phat hién trong vong 3 dén 4 ngay sau khi chuyén dich nbi nudi ciy té bao
tir cac té bao BHK21 da dugc chuyén nhidém vao cac té bao MA104 (Figure 1 A). Sau
khi nhuém mau t& bao bing khang thé don dong dic hiéu protein vé PRRSV
SDOWI17 (Rural Technologies), phat hién thay tin hiéu rd rét trong té bao MA104
duong tinh CPE (Figure 1 B) nhung khong phét hién thay trong cic té bao ma nhan

dich ndi cua té bao BHK21 dugc gia chuyén nhiém (khong dugc chi ra).

Pé kiém tra sy sinh trudng ctia virut bt ngudn tir dong ADN b6 tro BI EU, cac
té bao MA104 dugc gy nhiém véi virut dd duoc thu nhan bang céach sir dung ty 1€ gdy
nhiém (multiplicity of infection - MOI) 1a 0,001, 0,01 hodc 0,1, twong ung. Dich ndi
ctia céc té bao di gdy nhiém duoc thu ¢ 0, 24, 48, 72 va 96 gio sau khi gay nhiém va
d6 chuén virut dugc xac dinh bang cach pha loang virut theo day trén dia 96 16 chua té
bao MA104. Dudng cong sinh trudng thu duoc dbi voi virut duge thu nhan tir BI EU

dugc thé hién trén Figure 2.

Khong phu thudc vao MOI dugce st dung dé gy nhiém cho céc té bao MA104,
virut BI EU dat t6i do chudn 5x10° dén 1x10° lidu gay nhidm 50% dich nuéi cdy mo
(TCIDso) trén mot mi-li-lit (ml) trong vong 24 gids sau gdy nhiém. Do chuan dat dén
cuc dai trong vong 48 gio sau khi gay nhidm véi 1x10° dén 1x107 TCIDso/ml, chimg 6
sur sao chép cuc ky hiéu qua cua virut BI EU trén té bao MA104.

Phat hién nay cho phép st dung BI EU lam nén tang cho viéc nghién ciru
vacxin tr PRRSV, chéng han nhu mot trong nhiéu ung dung, dé nghién ctru tic dong
qua lai gitta PRRSV va cac déap tng mién dich dbi voi sy nhiém virut cta vat chu.

b) Sw dung dong ADN b6 tro lay nhiém PRRSV kiéu EU méi trong nghién citu vacxin
PRRS

Dap Gng mién dich dic hiéu ddi v6i sy nhiém PRRSV dugc dic trung boi sy
cam ng cham cua cac khang thé thé trung hoa (Lopez and Osorio, 2004) va dap tmg
mién dich qua trung gian té bao trong thoi gian ngan (Xiao et al., 2004). Thuong thira
nhén ring cac anh hudng nay mot phan c6 thé duoc cho 1a cung véi su trinh dién cla
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cac decoy epitop (Ostrowski et al., 2002; Ansari et al., 2006) va vo glycan cua protein
vé bao virut (Ansari et al., 2006) g0p phan vio su trc ché virut cta hé théng mién dich
bam sinh cia vat chi. Da chirng minh dugc rang su nhiém PRRSV khong géy ra hodc
chi gy ra ¢ mtc do yéu hodc chdm su sén sinh interferon typ I (IFN), (interferon-o, va
interferon-p; (Miller et al., 2004)) hodc IFN typ II, (interferon-y; (Meier et al., 2003)) &
céic dong té bao d& bi nhidm (dai thuc bao phé nang & ho lon, t€ bao than khi MARC-
145) va/hoic ¢ lon (Buddaert et al., 1998).

Céac IFN dong vai tro quan trong trong viéc thiét 14p dap tng mién dich thich
{mg hitu hidu chéng lai sy nhidm virut, va vi vy nhiéu virut da phat trién cac chién
luge dé chéng lai sw khoi ddu cua hé théng mién dich bdm sinh cta vét chu (Haller
and Weber, 2009). Lién quan dén viéc x4c dinh ca chat dbi khang IFN ciia PRRSV da
dugc luong trude, cac phuong phap phan tich sang loc rong khip dya trén cac dong té
bao biéu hién 6n dinh cac gen quan tdm hodc du trén cac té bao duoc chuyén nhiém
plasmit biéu hién protein dd nhén biét mot sb protein phi cdu tric PRRSV
(nonstructural proteins - nsps) bao gbm nspl (xem duéi diy), nsp2 (Beura et al., 2010;
Li et al., 2010), nsp4 (Beura et al., 2010), va nspll (Beura et al., 2010; Shi et al.,
2011a) tham gia vao viéc phong bé su cam ung cia IFN typ 1.

nspl nim & dau tan cung N cia polyprotein la bit ngudn tir ORFla cla
PRRSV va duoc xir Iy thanh hai duéi don vi da chuc nang, nspla va nsplf, moi trong
s6 chung chta mién xystein proteaza twong tu papain (papain-like cystein protease -
PCP) thiét yéu dé tu giai phong ra tr polyprotein virut (den Boon et al., 1995; Chen et
al., 2010). nsplo chtra mién ngon tay kém & dau tan cung N va mién PCPa proteaza,
trong khi nsp1p chira PCP. D6i v6i ca hai duéi don vi nspl, nspla va nsplp, chu tric
tinh thé ba chiéu da dugc phan tich (Sun et al., 2009; Xue et al., 2010). Theo cac
phuong phap phén tich nay, nsp1p chira mién dau tdn cung N (N-terminal domain -
NTD), mién lién két (linker domain - LKD), mién PCP (PCP beta), va doan kép dai
d4u tan cung C (C-terminal extension - CTE); (Xue et al., 2010). Sy chia tach qua
trung gian nsplf & du tan cung C cta nspl khoi nsp2 xay ra ¢ vi tri WYG/AGR d6i
v6i PRRSV chiing US (Kroese et al., 2008) hoac dugc du bao & vi tri WYG/AAG dbi
v&i PRRSV chiing EU (Chen et al., 2010), trong khi sy tach loai nspla/nsp1f xay ra &
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vi tri ECAM/AxVYD ddi vo6i PRRSV chung US hodc dugc du bao & vi tri
EEAH/SxVYR dbi v6i PRRSV chung EU (Chen et al., 2010).

Mot sb nghién ctru biéu thi cac chi tiét co hoc cho théy PRRSV nspl va/hodc
cac dudi don vi duge tao ra do su tu chia tach nspla va/hodc nsplf trc ché su san sinh
IFN typ I bing cach can thi€p vao qué trinh phién ma IFN (Song et al., 2010; Kim et
al., 2010; Chen et al., 2010; Beura et al., 2010). Ngoai ra, da chimg minh dugc rﬁmg
nsplp can tré qua trinh dap Gmng té bao ddi véi interferon (truyén tin hi¢u interferon);
(Chen et al., 2010). Hon nira, da chimg minh dugc réng su nhiém PRRSV trc ché su
san sinh IFN-o va/hoac IFN-B ¢ cac té bao nhiém PRRSV in vitro (Kim et al., 2010;
Beura et al., 2010), su dinh vi dudi muc té bao cua nspl (dudi don vi) da duoc xac
dinh (Song et al., 2010; Chen et al., 2010), va cac khia canh co hoc ctia qua trinh trc
ché IFN typ I thu duoc tr cac thi nghiém biéu hién protein don 1& da dugc x4c nhan &
céc t& bao nhidm PRRSV (Shi et al., 2010). Cudi cing, nghién ctru qué trinh dot bién
nspl dua trén su biéu hién protein nspl dd kham phé ra nhiing anh huéng d6i véi su

{rc ché IFN & virut (Shi et al., 2011b).

Cac chung PRRSV (EU) tdn tai trude ddy da duge tao ra (nhu duge mo ta trong
WO 2013017570 A1), cac chung nay chira cac dot bién (khuyét doan) & gen nsplp gy
ra su san sinh IFN typ I (IFN-B) ¢ cac té bao d& bi nhiém (MARC145) va nhay cam
d6i voi IFN typ I (IFN-P).

DPé kiém tra xem liéu cdc IFN khac nhau gdy ra cac thé dot bién virut nhu vay
¢6 dugc tao ra dwa trén dong 1ay nhiém méi BI EU hay khong, mot tap hop virut mang
doan khuyét & gen nsp1p dugc thiét ké. Mét cach chinh xac hon, cac doan khuyét nay
nim trong mién dau tan cing N (N-terminal domain - NTD) ctia nsp1f ma dugc chimg
minh 13 cAn thiét @& homodimer héa protein (Xue et al., 2010). Figure 3 thé hién su sap
thang hang trinh tu axit amin nsplf cia mot s6 chung PRRSV kiéu US va EU. Cac
axit amin du bao tao thanh cac td chtrc soi (mau xanh da troi) hodc cac chudi xoin

alpha (mau d6) duoc chi ra.

Muoi thé dot bién khuyét doan nsp1p duge tao ra dyua trén dong ADN bd tro lay

nhidm BI EU. C4c doan khuyét bao gom céc axit amin ma dugc du bao khong tham
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gia vao su tao thanh sg¢i beta hoac chudi xo0dn alpha va dugc bao toan (mot phén) trong
tAt ca cac chung PRRSV kiéu EU dugc phan tich trong qua trinh sip thang hang (dugc
dong khung mau dé ¢ Figure 3).

Céac doan khuyét duge dua vao gen nsplf duoc hinh dung trong qua trinh sap
thing hang trinh ty axit amin dugc chi ra trén Figure 4. Thé dot bién khuyét doan BI
Eu-nsplp c6 tén goi BI EU-nsplp-delALEV, BI EU-nsp1p-delEV, BI EU-nsp1-
delLEVL, BI EU-nsp1p-delLE, BI EU-nsp1B-delDD, BI EU-nsp1B-delSDDS, BI EU-
nsplp-delHH, BI EU-nsplB-delGRSR, BI EU-nsplp-delRSR va BI EU-nsplf-
delSDGRSR, tuong ung

DPé kiém tra kha ning sbng s6t clia thé dot bién khuyét doan nsp1p, san pham
phién ma tong hop ciia ADN bd trg cia BI EU mang doan khuyét twong tmg dugc
chuyén nhidm vao t& bao BHK21. Sau khi chuyén dich ndi nuéi cdy té bao tir t€ bao da
chuyén nhidm vao té bao MA104 nhay PRRSV, anh hudng gdy bénh cho t& bao
(cytopathic effects - CPE) va nhudm mién dich huynh quang dac hiéu nucleocapsid chi
ra ring c6 thé phat hién duoc kha ning séng sot cua thé dot bién PRRSV dbi v6i chin
trong s6 muoi thé dot bién khuyét doan nsp1p duge tao ra (khéng duge thé hién). Cac
phat hién nay da chimg to rang, khong ké BI EU-nsp1B-delLEVL, tat ca cac thé dot
bién khuyét doan nsp1p déu c6 kha nang séng sot. Dé phan tich tiép theo xem liéu cac
thé dot bién khuyét doan nsp1B c6 kha nang sinh trudng dén do chuén cao trén cac té
bao MA104 binh thudng vé mit IFN hay khong, cac dudong cong sinh truéng dugc
bidu didn vé co ban nhu dugc néu & trén déi v6i virut BI EU. Tém lai, céc t€ bao
MA104 dugc gdy nhiém v6i mot trong s& chin thé dot bién khuyét doan nsp1p nay
hoc virut BI EU 1am mAu déi chumg. Dich néi nudi cdy té bao dugc thu nhén ¢ 0, 24,
48, 72 va 93 gid sau khi gdy nhiém va dugc xdc di do chuén trén té bao MA104 trén
dia 96 15. DO chudn virut duoc tinh toan dva trén cac 16 duong tinh CPE. Figure 5 thé
hién két qua cia hai thi nghiém doc 14p va ching t6 rang céc thé dot bién khuyét doan
BI EU- nsp1B c6 thé sinh truéng duoc trén cdc t€ bao MA104 mot cach hiru higu nhu
virut BI EU ching gbc. Do chudn cuc dai nam trong khoang tir 5x10° dén 1x107
TCIDso/ml dugc quan sat & 48 gid sau khi gdy nhiém.

Tiép theo phan tich xem liéu cac khuyét doan dugc dua vao gen nsplp co thuc
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su 1am mét hoat tinh d6i khang IFN ctia protein nsp1f hay khong. Vi vay mic IFN-
trong 100p! miu dugc thu hdi & 0, 24, 48, 72 va 93 gidr sau khi gay nhim trong sudt
thi nghiém duong cong sinh trudng néu trén dugce xac dinh bang cach str dung ELISA
thurong mai dic hi€u d6i v6i IFN-B nguoi (Invitrogen). Theo nha san xudt, thir nghiém
ELISA nay ciing c6 thé duge ap dung dé phat hién IFN-B cta dong vat linh truong
khong phai nguoi va dugce ap dung t6t d6i v6i cac mAu tir cac té bao MA104 1a té bao
biu mo than khi xanh Green Monkey (xem Figure 6). Pé dinh luong két qua thu
duoc, duomng cong hiéu chinh dugc tinh dén bang cach st dung mau dbi chimg duong

tinh ctia nha san xuit ELISA.

Mic IFN-B x4ac dinh dugce trong dich ndi t& bao MA104 dugc giy nhiém véi
mdt trong sb chin thé dot bién khuyét doan nsp1p c6 thé sdng sét hodc giy nhiém véi

virut Bl EU chung gbc va thu dugc tr hai thi nghiém doc 14p duoc chi ra trén Figure 6.

Nhu dugc mong doi, BI EU chung gbc ngan chin mdt cach hitu hiéu sy tiét
IFN-f trong toan by qua trinh gy nhiém ma duogc cho 1a do chat dbi khang IFN virut
ofy ra. Khong hodc chi mot luvgng nhé IFN-P duge phét hién trong dich ndi nudi cay té
bao & 0, 24 va 48 gid sau lay nhidm véi cac thé dot bién khuyét doan BI EU-nsplp
khéc nhau. Tuy nhién, & thoi diém muodn, mot s6 thé dot bién khong c6 kha ning wc
ché su biéu hién cta IFN-B & cac t& bao MA104 bi nhiém, cho thdy su thiéu hut hoat
tinh déi khang TFN & nsp1B. Thu vi 14, su thiéu hut nay thay dbi mot cach déng ké giita
chin thé dot bién khuyét doan BI Eu-nsp1p da duoc phén tich. Trong khi hau hét cac
thé dot bién tao ra muc IFN-B dudi 50 don vi qudc té (international units - IU) trén
100ul dich ndi nudi cdy té bao, thé dot bién BI EU-nsp1B-delALEV hoan toan khong
¢6 kha nang chéng lai sy biéu hién ctia IFN-B 6 céc té bao MA104 da bi nhiém. Luong
IFN-B do dugc ¢ 72 va 93 gio sau khi gy nhiém thdm chi vuot qua giéi han cua thu
nghiém ELISA ma né duoc dit ¢ ~200 IU trong 100pl. Két qua nay chimg minh rd
rang rang hoat tinh d6i khang IFN cta protein nsp1f ¢ thé dugce loai bo do sy khuyét
doan céc axit amin A3LEV33trong dong ADN b tro 1y nhiém & BI EU.

Tom lai, dong ADN b6 trg lay nhiém tir PRRSV kiéu EU méi dugc tao ra, dong
nay c6 thé sinh truéng hitu hiéu dén do chuin 1x107 TCIDso/ml & t€ bao MA104 tir

than khi xanh Green Monkey. Dua trén dong nay, chin thé dot bién BI EU-nsp1p c6
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thé séng sét duoc tao ra, mang cac doan khuyét trén NTD ctia nsp1B ma duge chi ra la
cAn thiét dé homodimer héa protein nay (Xue et al., 2010). T4t ¢4 cac thé dot bién nay
¢6 thé duoc sinh truéng dén do chuén cao trén té bao MA104. T4t ca cac thé dot bién
BI EU-nsplp-delALEV, BI EU-nspl1f-delEV, BI EU-nspl1B-delLE, BI EU-nsplf-
delSDDS, BI EU-nsplp-delGRSR, BI EU-nsplf-delRSR va BI EU-nsplp-
deISDGRSR déu gay ra sy tiét IFN-B & thoi diém mudn cta qua trinh 1ay nhiém, diéu
nay la trai ngugc hoan toan voéi virut BI EU chung gbc. Ngoai 7 thé dot bién nay, bon
thé dot bién BI EU-nsp1p-delALEV, BI EU-nsp1B-delEV, BI EU-nsp1p-delLE, va BI
EU-nsp1p-delSDDS dién hinh cho mot nhom thé dot bién méi chua hé duge md ta
truge ddy trong WO 2013017570 Al. Cu thé 1a, sy nhiém thé dot bién BI EU-nsp1p-
delALEV gay ra luong IFN-P rét cao & cc té bao MA104, didu nay dan dén két luan

rang virut nay bi giam nghiém trong kha nang ngan ngira sw cam ng cia IFN typ L.

Phat hién niy c6 ¥ nghia 16n déi v6i su phét trién vacxin PRRSV do ¢6 thé gia
thuyét ring dap tng mién dich cua vat chu ty nhién chdng lai PRRSV c6 thé duoc tang
cuong dang ké bang cach dwa vao cac doan khuyét, chang han bing cach x6a bd cac

axit amin A3LEV33 trong protein nsp1f cia chung PRRSV kiéu gen L.

Céac thé dot bién khuyét doan nsp1P dugc mo ta ¢ diy, 6 dang mot minh hodc
két hop vé6i cac thé dot bién duge lam giam doc luc khac, 1a cdc tmg cir vién day trién

vong cho vacxin PRRSV sdng giam doc luc.
Vidu3

a) Pua doan khuyét vao trong protein ORF4 cia dong ADN b6 tro ldy nhiém PRRSV
kiéu EU - B EU

D4 kiém tra xem liéu su khuyét doan, nhu dugc md ta theo nghién ctu thir nhét
ctia sang ché, c6 dugc dua vao gen ORF4 cua chung virut PRRS b4t ky ma khong giy
ra tac dong bat loi dén su sao chép virut hay khong. Vi vay, su khuyét doan dugc dua
vao ving gen ma hoa mién ngoai sinh clia protein ORF4 gifta cac vi tri axit amin tr 50
dén 71 cia dong ADN bb tro lay nhiém PRRSV kiéu EU 1a BI EU (bao gdm trinh tu
cua SEQ ID NO:48). Su khuyét doan trong protein ORF4 cta BI EU bao gdm cac axit
amin 57-69 (nhu dugc ma hoa bai SEQ ID NO:49).
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Pé kiém tra kha ning sdng sét cua thé dot bién khuyét doan ORF4, san phdm
phién ma téng hop cia ADN b trg BI EU ¢6 su khuyét doan nay duoc chuyén nhiém
vao cac t& bao BHK21. Sau khi chuyén dich ndi nudi chy té bao tir cic té bao da
chuyén nhiém vao c4c té bao MA104 d& bi nhiém PRRSV, anh huéng gdy bénh cho t&
bao (cytopathic effect - CPE) dugc phét hién trong vong 3 dén 4 ngay sau khi chuyén
dich ndi nudi céy té bao tir cac té bao BHK21 da duoc chuyén nhiém vao cac té bao
MA104. Sau khi nhudm mau té bao bang khang thé don dong dic hiéu protein vo
PRRSV SDOWI17 (Rural Technologies), phat hién thdy tin hidu 15 rét trong té bao
MA104 duong tinh CPE nhung khong phét hién thdy trong cdc té bao ma nhén dich
ndi cta t& bao BHK21 dugc gia chuyén nhiém (khong dugc chi ra). Phat hién nay
chimg 6 ring thé dot bién khuyét doan BI EU-ORF4 c6 thé sdng sét. Virut dot bién
dugc thu hdi c6 tén BI EU-GP5-36-46-ctr (vi du so sanh b) trong phan du6i day.

Dé phan tich tiép xem liéu BI EU-GP5-36-46-ctr ¢6 thé sinh truéng duoc dén
do chudn cao trén té bao MA104 hay khong, dong hoc sinh truéng dugc thuc hién
nghién ctru. Vi vay, cac té bao MA104 dugc gay nhiém véi virut da duge thu hoi va
ody nhidm véi virut BI EU chiing gbc lam mau déi chimg bing cach sir dung ty 1¢ gy
nhidm (multiplicity of infection - MOI) 12 0,01. Dich néi cia cac t€ bao da gdy nhiém
duoc thu & 0, 24, 48, 72 va 96 gio sau khi giy nhiém va do chuén virut dugc xac dinh
bing cach pha lodng virut theo ddy trén dia 96 15 chura té bao MA104. Figure 7 thé
hién két qua ctia ba thi nghiém doc 14p va ching t6 ring BI EU-GP5-36-46-ctr c6 thé
sinh truéng trén cdc té bao MA104 mot cach hitu hi¢u nhu virut BI EU ching gdc.
Quan sét thdy do chudn cuc dai bang ~1x107 TCIDso/ml dbi v6i ca hai virut & 48 gio

sau gdy nhiém.

Tom lai, su khuyét doan cua cac axit amin 57-69 trong protein ORF4 khong
gdy anh hudng bt lgi dén sy sinh truéng cua BI EU, chi ra rang cac bién thé trinh tu
trong vung nay dugc dung nap t6t boi PRRSV in vitro. Tix cac két qua nay rut ra Kkét
luan rang, ving nam gitta cdc vi tri axit amin tir 50 dén 71 cta protein ORF4 cta BI

EU ciing c6 thé dugc st dung lam vi tri cai xen doi vdi céc trinh tw ngoai sinh.

b) Sw dung vi tri khuyét doan protein ORF4 dé cai xen ARN ngoai sinh: Cai xen trinh

ti epitop trung hoa protein ORF5 PRRSV vao gen ORF4 ciia dong ADN bé tro ldy
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nhiém BI EU

Vi du nay mo ta su cai xen cia ARN ngoai sinh vao vung nim gitta cac vi tri
axit amin tir 50 dén 71 cia protein ORF4 ctia BI EU. ARN ngoai sinh trong vi du nay
ma hoa epitop trung hoa nam trong protein ORF5 cua virut PRRS (Ostrowski, M. et
al.) va bao gdm céc axit amin 1-11 ciia SEQ ID NO:39. Trinh ty nay (SEQ ID NO:51)
duge chon dé cai xen vao mién ndi sinh cia protein ORF4 dé 1am ting kha ning t6i
gan dugc cia epitop trung hoa ORFS5 trong cac vacxin thich hop tiém ning cho phép

cai thién dép tng mién dich & cac dong vat dugc chung ngira.

Dé tao ra virut tai td hop, trinh ty ngoai sinh dugc dua vao vi tri khuyét doan
ORF4 duoc mo ta trong vi du a) va thay thé cac axit amin 57-69 cua protein ORF4 cua
BI EU bang cac axit amin 1-11 ctia SEQ ID NO: 39 (la cac axit amin 36-46 trong
protein ORF5 ciia chimg PRRSV typ 2) duge chan hai ddu bdi moi lién két G-G. Su
cai xen nay tao ra trinh tu cubi gdbm Glyss-Ser-Ser-His-Leu-Gln-Leu-Ile-Tyr-Asn-Leu-
Thr-Glyso (SEQ ID NO:53) trong protein ORF4 ctia BI EU. Virut tai td hop chira su
cai xen nay dugc goi la BI EU-GP5-36-46 (bao gbm trinh ty SEQ ID NO:56) trong
phan duéi day.

Dé kiém tra xem liéu BI EU-GP5-36-46 ¢6 thé dugc thu hdi hay khong, san
pham phién ma tong hop ctia ADN bd tro cia BI EU mang thé dot bién nay dugc
chuyén nhiém vao té bao BHK21. Virut tai t6 hop co6 thé dugc tach khéi theo phuong
phap tuong ty nhu da mo ta & trén. Tac dung gly bénh cho té bao (cytopathic effect -
CPE) dugc phat hién trong vong 3 dén 4 ngay sau khi chuyén dich ndi nudi chy té bao
tir cac té bao BHK21 di duoc chuyén nhidm vao cac t& bao MA104 d€ bi nhém
PRRSV. Hon nita, c¢6 thé phat hién dugc viéc nhuém mau dac hi¢u protein vo RRSV ¢
cac té bao MA104 duong tinh CPE nhung khong phat hién dugc viéc nhudm mau dac
hiéu protein vé RRSV ¢ cac té bao nhan phan dich nbi clia cac té bao BHK21 dugc gia

chuyén nhiém (khong dugc chi ra).

Pong hoc sinh truéng dwgce tién hanh dé kiém tra xem lidu virut téi t0 hop c6
kha nang sinh truong dén do chuén cao hay khong. Vi vay, céac té bao MA104 da dugc
oy nhiém véi BI EU-GP5-36-46 va gy nhiém véi virut BI EU ching goc lam mau
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dbi chimg bang cach st dung MOI bing 0,01. Dich ndi clia cic t€ bao da gay nhiém
duoc thu & 0, 24, 48, 72 va 96 gid sau khi gdy nhiém va d chuén virut duge xac dinh
bang cach pha loang virut theo ddy trén dia 96 15 chua té bao MA104. Két qua cua ba
thi nghiém doc 1ap dugc md ta trén Figure 7. O 48 gio sau gay nhiém, thé dot bién
virut BI EU-GP5-36-46 dat dén d chudn cuc dai bang ~1x107 TCIDs¢/ml twong tu voi
virut BI EU chiing gdc, cho thdy trinh tu duge cai xen trong protein ORF4 khong gay

anh hudng bat 1¢i dén sy sinh trudng virut & d§ chuén cao.

Céc thi nghiém khac ddi vdi té bao MA104 di boc 16 rang trinh tu ARN ngoai
sinh dwoc duy tri 6n dinh qua nhiéu giai doan. Phén tich trinh tu cho thiy d6 on dinh
cua doan cai xen qua tat ca cac giai doan dugc phén tich. Thu vi 1a, phat hién théy su
dot bién nucleotit don 1¢ tir adenin thanh thymin, do su trao d6i axit amin tir His thanh
Pro & vi tri 56, nguoc chidu véi vi tri cai xen sau giai doan 1 trong cac thi nghi¢ém doc
lap. Vi vy, dot bién bd sung nay dugc cai xen vao BI EU-GP5-36-46 bang ky thuat di
truyén nguoc. Dé tao ra virut tai t hop nay, trinh ty ngoai sinh dugc dua vao vi tri
khuyét doan ORF4 dugc md ta trong vi du a) va thay thé cac axit amin 56-69 cua
protein ORF4 cua BI EU bang céc axit amin 1-11 ctia SEQ ID NO: 39 (la cac axit
amin 36-46 trong protein ORF5 cta ching PRRSV typ 2) dugc chin ¢ dau tan cing N
bdi trinh tu axit amin PG va dugc chdn ¢ dau tan cung C béng lién két G. Su cai xen
nay tao ra trinh tu cubi gdbm Prose-Gly-Ser-Ser-His-Leu-Gln-Leu-Ile-Tyr-Asn-Leu-
Thr-Glyss (SEQ ID NO:55) trong protein ORF4 ctia BI EU. Virut tai td hop thu duoc
c6 tén goi BI EU-GP5-36-46-AtoC (bao gbm trinh tu cia SEQ ID NO:58) trong phéin
dudi day. Dong hoc sinh tredng dugc mo ta trén Figure 7 ching to rang BI EU-GP5-
36-46-AtoC c6 thé sinh truéng dugce dén do chuin twong tu nhu BI EU-GP5-36-46 va
BI EU kiéu dai, twong ting.

Pé kiém tra xem liéu céc trinh tr bat ngudn tir ORFS trong ving ma hoa mién
ngoai sinh cia ORF4 trong BI EU-GP5-36-46-AtoC c6 khién cho virut d6t bién nhay
cam hon ddi v6i su trung hoa huyét thanh hay khong, thir nghiém trung hoa huyét
thanh (serum neutralization test - SNT) duoc thuc hién. D3 thira nhén rang viéc gia
ting tinh dé bi anh huéng cua epitope trung hoa bt ngudn tir ORFS dugc cai xen nam
& mién ngoai sinh ctia protein ORF4 s& dan dén gia ting d6 nhay cta virut tai t6 hop
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nay vai tac dung cta cac khang thé trung hoa so vé6i virut BI EU chiing gde.

D4i voi cac mau huyét thanh SNT duoc 14y tir sau con lon nai & 48 ngdy sau
khi ching ngura v6i virut BI EU kiéu dai duoc pha lodng theo day va dugc tron v6i BI

EU-GP5-36-46-AtoC hoic v6i BI EU kiéu dai.

Sau khi u trong mét gio ¢ 37°C va 5% COa, té bao MA104 duoc bd sung vao
mau nay. Do chuin huyét thanh dugc xac dinh 4 ngay sau d6 du trén CPE duoc gy ra
boi virut khong dugc trung hoa. Céac mau huyét thanh thu duoc tir cung dong vat trudce
khi chung ngura dong vai tro lam cac mau d6i chung am tinh (khong duge chi ra). Céc
gia tri trung binh va do 1éch chudn cua hai thi nghiém doc 1ap dugc md ta trén Figure

8.

C6 thé chimg minh duoc ring BI EU-GP5-36-46-AtoC chic chén nhay cam
hon dbi véi su trung hoa in vitro so vdi BI EU virut kiéu dai mic du c6 su khac nhau
c6 thé quan sit dugc gifta sau dong vat dugc phan tich. Do chuén huyét thanh xac dinh
duge dbi v6i BI EU-GP5-36-46-AtoC cao hon tir 3 dén 15 1an so véi do chuan dugc
xéc dinh déi voi virut BI EU chuing gbc (Figure 8). Dit liéu thu duge tir mot thi nghiém
khac ciing goi y rang do chuén huyét thanh d6i v6i BI EU-GP5-36-46-AtoC tham chi
c6 thé ting nhidu hon nhd viée gdy dot bién tir Asng thanh Glny tai vi tri glycosyl héa
N (axit amin Ny cia SEQ ID NO: 39) ¢6 mit trong trinh tw bat ngudn tir ORF5 (SEQ
ID NO: 50 va 52) do su glycosyl hoa tai N bao vé mot cach tw nhién epitop trung hoa
ORF5((Ansari et al., 2006) va dit liéu khong duoc chi ra). Tom lai, phat hién duoc mo
ta trén Figure 8 rd rang chi ra rang epitop trung hoa bét ngudn tir ORFS dugce cai xen
vao mién ngoai sinh protein ORF4 rat dé bi anh hudng trong virut tai td hop BI EU-
GP5-36-46-AtoC khién cho virut tai t6 hop nay tr& thanh mét ing ci vién vacxin day
trién vong. Do nhay cao hon dugc biu thi dbi voi huyét thanh chira khang thé trung
hoa dic hiéu PRRSV sé cho phép thanh thai nhanh hon va virut trong vacxin ¢6 do an

toan cao hon.

Ngoai ra, ¢6 thé mong doi la khang thé trung hoa dic hi¢u PRRSV s& duoc tao
ra & mac do cao hon va & thoi diém sém hon 6 lgn con hodc lon nai dugce chung ngira

vGi BI EU-GP5-36-46-AtoC so v6i cac dong vat duge chung ngra voi virut BI EU
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chung gdc. Su tao thanh sém cua cac khang thé trung hoa sau khi ching ngtra s& dan
dén sy thanh thai nhanh hon va vi vy kha nang phat tan virut trong vacxin la kém (d¢
an toan gia tang) va tao ra dap ng mién dich hitu hiéu hon sau khi gdy nhiém PRRSV

(hiéu qua gia tang).

Vi vy, virut tai td hop BI EU-GP5-36-46-AtoC 1a Gng ci vién dy trién vong
cho vacxin PRRSV séng duogce lam giam doc luc v6i do an toan va hiéu qua dugc cai

thién.
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YEU CAU BAO HO
1. Virut gdy hoi ching rdi loan ho hép va sinh san & lgn (Porcine Reproductive and

Respiratory Syndrome - PRRS) kiéu gen I c6 bd gen dugc ma héa boi phan tir axit

nucleic chua trinh tu dugc chon tir nhém gém SEQ ID NO: 49, 56, 57, va 58.

2. Virut theo diém 1, trong d6 axit nucleic da néu chura trinh ty SEQ ID NO: 49.
3. Virut theo diém 1, trong d6 axit nucleic da néu chtra trinh ty SEQ ID NO: 56.
4. Virut theo diém 1, trong d6 axit nucleic da néu chura trinh ty SEQ ID NO: 57.
5. Virut theo diém 1, trong d6 axit nucleic d& néu chura trinh tw SEQ ID NO: 58.

6. Vacxin chira virut theo diém bét k¥ trong s cac didm tr 1 dén 5, thy ¥ con chira ta
duoc duoc dung, tot hon 1a dugce chon tir nhom gbém: dung méi, moi trudng phan tan,
chat bd tro, chét én dinh, chét pha lodng, chit bao quan, chit khang khuén, chat khang

nim, chit dang truong, va chét 1am cham su hap phu.

7. Vacxin theo diém 6, trong d6 vacxin ndy chira 10* dén 10 hat virut mdi lidu.

8. Phan tir axit nucleic mé hoa virut theo diém bét ky trong sb cac diém tir 1 dén 5.
9. Phan tir axit nucleic theo diém 8 trong d6 phan tix ndy 12 phan tir ADN.

10. Cu trac ADN chua phan tir ADN theo diém 9.

11. San phém phién ma ARN cta cAu tric ADN theo diém 10.

12. Té bao chira cu triic ADN theo diém 10 hodc san phim phién ma ARN theo diém
11.

13. Ché pham chira phan tir axit nucleic theo diém bét ky trong sd cac diém tir 8 d&n 9

duoc tao hon dich trong mot lugng thich hop chét pha loang hodc ta dugc duoc dung.
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<110>

<120>

45276 56/191

DANH MUC TRINH TU
Boehringer Ingelheim Vetmedica GmbH

VIRUT GAY HOI CHONG ROI LOAN HO HAP VA SINH SAN & LON (PPRS) KIEU GEN

I, VACXIN CHUA VIRUT NAY, PHAN TU AXIT NUCLEIC MA HOA VIRUT NAY, CAU TRUC
ADN VA SAN PHAM PHIEN MA ARN LIEN QUAN VA CHE PHAM CHUA PHAN TU AXIT NUCLEIC

NAY

<130>

<160>

<170>

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

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

01-2959-EP-3
99
PatentIn version 3.5

1

22

PRT

Virus gay héi chimg rbéi loan hé hdp va sinh san & lon

MOD_RES
(2)..(2) ) )
Axit amin bat ky xudt hién trong tu nhién

MOD RES
(5)..(19) )
Axit amin b&t ky xudt hién trong tu nhién

1

Phe Xaa Val Leu Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa

1

5 10 15

Xaa Xaa Xaa Gln Cys Arg

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

<220>
<221>
<222>
<223>

<220>

20

2

21

PRT

Virus gay hoéi chung réi loan hé hép va sinh san & lon

MOD_RES
(2)..(2) ) )
Axit amin bat ky xudt hién trong tu nhién



<221>
<222>
<223>

<400>

MOD_RES
(5)..(18)
AxXit amin

2

45276

bt ky xudt hién trong ty nhién

Phe Xaa Val Leu Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa

1

5 10 15

Xaa Xaa Gln Cys Arg

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

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

20

3

20

PRT

Virus gay

MOD RES
(2)..(2)
Axit amin

MOD_RES
(5)..(17)
Axit amin

3

Phe Xaa Val Leu

1

Xaa Gln Cys Arg

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

<220>
<221>
<222>
<223>

<220>
<221>
<222>

20

4

19

PRT

Virus gay

MOD_RES
(2)..(2)
Axit amin

MOD_RES
(5)..(16)

héi chung réi loan hd hdp va sinh san & lon

bt ky xudt hién trong tu nhién

bt ky xudt hién trong tu nhién

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
5 10 15

héi chting réi loan hdé hdp va sinh san & lon

bt ky xudt hién trong tu nhién
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<223> Axit amin bat ky xudt hién trong tu nhién

<400> 4
Phe Xaa Val Leu Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa
1 5 10 15

Gln Cys Arg

<210> 5

<211> 18

<212> PRT

<213> Virus gay hoéi ching rdéi loan hé hép va sinh san & lon

<220>

<221> MOD_RES

<222> (2)..(2)

<223> Axit amin bat ky xudt hién trong ty nhién

<220>
<221> MOD_RES
<222> (5)..(15)

<223> Axit amin bat ky xudt hién trong tu nhién

<400> 5
Phe Xaa Val Leu Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Gln
1 5 10 15

Cys Arg

<210> 6

<211> 17

<212> PRT

<213> Virus gay héi ching rbéi loan hé hép va sinh sdn & lon

<220>

<221> MOD_RES

<222> (2)..(2)

<223> Axit amin bat ky xudt hién trong tu nhién

<220>
<221> MOD RES
<222> (5)..(14)

<223> Axit amin bat ky xudt hién trong tu nhién



<400>

6

45276

Phe Xaa Val Leu Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Gln Cys

1

Arg

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

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

9
16
PRT
Virus gay

MOD_RES
(2)..(2)
Axit amin

MOD_RES
(5)..(13)
Axit amin

7

Phe Xaa Val Leu

1

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

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

8

15

PRT

Virus gay

MOD RES
(2)..(2)

Axit amin

MOD RES
(5)..(12)
Axit amin

8

Phe Xaa Val Leu

1

<210>

9

5

héi

bat

bat

Xaa

bat

10 15

ching rbi loan hé hép va sinh san & lgn

ky xudt hién trong tu nhién

ky xudt hién trong tu nhién

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Gln Cys Arg
10 15

ching rbéi loan hé hép va sinh san & lon

ky xudt hién trong tu nhién

ky xudt hién trong tu nhién

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Gln Cys Arg
10 15
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<211> 14
<212> PRT
<213> Virus gay

<220>

<221> MOD_RES
<222> (2)..(2)
<223> Axit amin

<220>

<221> MOD RES
<222> (5)..(11)
<223> Axit amin

<400> 9
Phe Xaa Val Leu
1

<210> 10
<211> 13
<212> PRT
<213> Virus gay

<220>

<221> MOD_RES
<222> (2)..(2)
<223> Axit amin

<220>

<221> MOD RES
<222> (5)..(10)
<223> Axit amin

<400> 10
Phe Xaa Val Leu
1

<210> 11
<211> 12
<212> PRT
<213> Virus gay

<220>

<221> MOD RES
<222> (2)..(2)
<223> Axit amin

hoi

bat

Xaa

45276 60/191

chimg réi loan hé hép va sinh san & lon

ky xuidt hién trong tyu nhién

ky xudt hién trong tu nhién

Xaa Xaa Xaa Xaa Xaa Xaa Gln Cys Arg
10

chtmg rbi loan hé hip va sinh san & logn

ky xuit hién trong tu nhién

ky xudt hién trong tu nhién

Xaa Xaa Xaa Xaa Xaa Gln Cys Arg
10

ching réi loan hé hép va sinh san & lon

ky xudt hién trong tu nhién



<220>
<221>
<222>
<223>

<400>

MOD_RES
(5)..(9)
Axit amin

11

Phe Xaa Val Leu

1

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

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

12
11
PRT
Virus gay

MOD RES
(2)..(2)

Axit amin

MOD_RES
(5)..(8)
Axit amin

12

Phe Xaa Val Leu

1

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

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

13
24
PRT
Virus gay

MOD RES
(2)..(2)
Axit amin

MOD_RES
(5)..(6)
Axit amin

MOD RES
(8)..(19)
Axit amin

bat

bat

45276

ky xudt hién trong tuy nhién

Xaa Xaa Xaa Xaa Gln Cys Arg

10

chiing rbéi loan hd hép

ky xudt hién trong tu

ky xudt hién trong tu

va sinh san ¢ lon

nhién

nhién

Xaa Xaa Xaa Gln Cys Arg

10

chtng réi loan hé hép

ky xudt hién trong tu

ky xudt hién trong tu

ky xudt hién trong tu

va sinh sdn ¢ lon

nhién

nhién

nhién
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<220>
<221>
<222>
<223>

<400>

MOD_RES
(23)..(23)
Axit amin bat

13

Phe Xaa Val Leu Xaa

1

Xaa Xaa Xaa Gln Cys

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

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

20

14
23
PRT
Virus gay héi

MOD_RES
(2) ..(2)
Axit amin bat

MOD_RES
(5)..(6) )
Axit amin bat

MOD RES
(8)..(18) )
Axit amin bat

MOD_RES
(22)..(22)
Axit amin bat

14

Phe Xaa Val Leu Xaa

1

5

Xaa Xaa Gln Cys Arg

<210>
<211>
<212>

20

15
22
PRT

45276

ky xudt hién trong tu nhién

Xaa Ile Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa

10

Arg Xaa Ala

chung réi loan hd hép

ky xuldt

ky xuit

ky xuit

ky xuit

Xaa Ile

Xaa Ala

hién trong tu

hién trong tu

hién trong tu

hién trong tu

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa

10

15

va sinh san ¢ lon

nhién

nhién

nhién

nhién

15
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<213>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

Virus gay héi

MOD_RES
(2)..(2) )
Axit amin bat

MOD_RES
(5)..(6) )
Axit amin bat

MOD_RES
(8)..(17)
Axit amin bat

MOD_RES
(21)..(21)
Axit amin bat

15

Phe Xaa Val Leu Xaa

1

Xaa Gln Cys Arg Xaa

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

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

20

16
21
PRT
Virus gdy hoéi

MOD_RES
(2)..(2) )
Axit amin bat

MOD_RES
(5)..(0) )
Axit amin bat
MOD RES
(8)..(1le6) )
Axit amin bat

45276

ching rbéi loan hdé hép

ky xult

ky xudt

ky xudt

ky xuit

Xaa Ile

Ala

hién trong tu

hién trong tu

hién trong tu

hién trong tu

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa

10

ching réi loan hé hép

ky xudt hién trong tu

ky xudt hién trong tu

ky xudt hién trong tu

8

va sinh sa&n & lon

nhién

nhién

nhién

nhién

15

va sinh san & lon

nhién

nhién

nhién
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<220>
<221>
<222>
<223>

<400>

Phe Xaa Val Leu

1

Gln Cys Arg Xaa Ala

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

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

MOD RES

(20)..(20)

45276

Axit amin b&t ky xudt hién trong ty nhién

16

5

20

17
20
PRT
Virus gay héi

MOD RES
(2)..(2) )
Axit amin bat

MOD_RES
(5)..(6) )
Axit amin bat

MOD_RES
(8)..(15)
Axit amin bat

MOD_RES
(19)..(19)
Axit amin bat

17

Phe Xaa Val Leu Xaa

1

5

Cys Arg Xaa Ala

<210>
<211>

20

18
19

10

chting réi loan hd hép

ky xult

ky xuit

ky xuldt

Xaa Ile

hién trong tu

hién trong tu

hién trong tu

hién trong tu

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Gln

10

va sinh san & lon

nhién

nhién

nhién

nhién

Xaa Xaa Ile Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa

15

15
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<212>
<213>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

PRT
Virus gay

MOD_RES
(2)..(2)
Axit amin
MOD_RES
(5)..(6)
Axit amin
MOD RES
(8)..(14)
Axit amin
MOD_RES
(18)..(18)
Axit amin

18

bat

Phe Xaa Val Leu Xaa

1

Arg Xaa Ala

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

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>

19
18
PRT

Virus gay hoéi chung réi loan hé hdp va sinh san & lon

MOD_RES
(2)..(2)

5

45276

chtng réi loan hé hép

ky xult

ky xuit

ky xult

ky xult

Xaa Ile

hién trong tu

hién trong tu

hién trong tu

hién trong tu

Xaa Xaa Xaa Xaa Xaa Xaa Xaa Gln Cys

10

va sinh san & lon

nhién

nhién

nhién

nhién

15

Axit amin bat ky xudt hién trong ty nhién

MOD_RES
(5)..(6)

Axit amin bat ky xudt hién trong ty nhién

MOD RES
(8)..(13)

10
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<223> Axit amin b&t ky xudt hién trong tw nhién

<220>
<221> MOD_RES
<222> (17)..(17)

<223> Axit amin bat ky xudt hién trong tu nhién

<400> 19

Phe Xaa Val Leu Xaa Xaa Ile Xaa Xaa Xaa Xaa Xaa Xaa Gln Cys Arg
15

1 5

Xaa Ala

<210> 20
<211> 17
<212> PRT
<213> Virus gay hoi

<220>

<221> MOD_RES

<222> (2)..1(2)
<223> Axit amin Dbat

<220>
<221> MOD_RES
<222> (5)..(6)

<223> Axit amin bat

<220>

<221> MOD_RES

<222> (8)..(12)
<223> Axit amin bat

<220>

<221> MOD_RES

<222> (16)..(1l6)
<223> Axit amin bat

<400> 20

Phe Xaa Val Leu Xaa
1 5
Ala

<210> 21

10

chtng réi loan hd hép

ky xuit

ky xudt

Xaa Ile

hién trong tu

hién trong tu

hién trong tu

hién trong tu

Xaa Xaa Xaa Xaa Xaa Gln Cys Arg Xaa

10

11

va sinh san & lon

nhién

nhién

nhién

nhién

15
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<211>
<212>
<213>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

16
PRT
Virus gay hoéi

MOD_RES
(2)..(2) )
Axit amin bat

MOD_RES
(5)..(6) )
Axit amin bat

MOD_RES
(8)..(11) )
Axit amin bat

MOD_RES
(15)..(15)
Axit amin bat

21

Phe Xaa Val Leu Xaa

1

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

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>

22

15

PRT

Virus gay héi

MOD RES
(2)..(2)

Axit amin bt

MOD_RES
(5)..(6) )
Axit amin bat

MOD_RES
(8)..(10)
Axit amin bat

45276

chiing rbi loan hdé hép

ky xudt

ky xudt

ky xudt

ky xuldt

Xaa Ile

hién trong tu

hién trong tu

hién trong tu

hién trong tu

Xaa Xaa Xaa Xaa Gln Cys Arg Xaa Ala

10 .

chinmg réi loan hé hép

ky xudt

ky xuit

ky xuat

hién trong tu

hién trong tu

hién trong tu

12

va sinh san & lon

nhién

nhién

nhién

nhién

15

va sinh san & lon

nhién

nhién

nhién
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<221>
<222>
<223>

<400>

MOD_RES
(14)..(14)
Axit amin bat

22

Phe Xaa Val Leu Xaa

1

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

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

5

23
14
PRT
Virus gay héi

MOD_RES
(2) ..(2) )
Axit amin bat

MOD RES
(5)..(6)
Axit amin bat

MOD_RES
(8)..(9) )
Axit amin bat

MOD_RES
(13)..(13)
Axit amin bat

23

Phe Xaa Val Leu Xaa

1

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

<220>
<221>
<222>
<223>

<220>

5

24
13
PRT
Virus gay héi

MOD_RES
(2)..(2) )
Axit amin bat

45276

ky xuédt hién trong tyu nhién

Xaa Ile Xaa Xaa Xaa Gln Cys Arg Xaa Ala

10

ching rbi loan hé hép

ky xuit

ky xudt

ky xudt

ky xudt

Xaa Ile

chting réi loan hé hép va sinh san & lon

hién trong tu

hién trong tu

hién trong tu

hién trong tu

15

va sinh san ¢ lon

nhién

nhién

nhién

nhién

Xaa Xaa Gln Cys Arg Xaa Ala

10

ky xudt hién trong tu nhién

13
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<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>

45276

MOD_RES
(5)..(6) ) )
Axit amin bat ky xuat hién trong tu nhién

MOD_RES
(8)..(8) ) )
Axit amin baAt ky xudt hién trong ty nhién

MOD_RES
(12)..(12)
Axit amin b&t ky xudt hién trong tuy nhién

24

Phe Xaa Val Leu Xaa Xaa Ile Xaa Gln Cys Arg Xaa Ala

1

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

<220>
<221>
<222>
<223>

<400>

5 10

25

4

PRT

Virus gay hoéi chting rbéi loan hé hép va sinh san & lon

MOD RES
(2)..(2)

Axit amin bat ky xuidt hién trong tu nhién

25

Phe Xaa Val Leu

1

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

<220>
<221>
<222>
<223>

<400>

26

7

PRT

Virus gay héi chimng réi loan hé hép va sinh san & lon

MOD_RES
(4) ..(5) ) )
Axit amin bat ky xuat hién trong tu nhién

26

Tyr Ile Thr Xaa Xaa Ala Asn

1

<210>

5

27

14
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<211> 6
<212> PRT
<213> Virus gay

<220>

<221> MOD_RES
<222> (2)..(2)
<223> Axit amin

<220>

<221> MOD_RES
<222> (5)..(5)
<223> Axit amin

<400> 27
Phe Xaa Val Leu
1

<210> 28

<211> 8

<212> PRT

<213> Virus gay

<220>

<221> MOD RES
<222> (5)..(5)
<223> Axit amin

<400> 28
Val Tyr Ile Thr
1

<210> 29

<211> 5

<212> PRT

<213> Virus gay

<220>

<221> MOD_RES
<222> (2)..(2)
<223> Axit amin

<400> 29
Phe Xaa Val Leu
1

bat

bt

Xaa

45276

ching rbi loan hé hép va sinh san & lon

ky xudt hién trong tuy nhién

ky xudt hién trong tu nhién

Asp

ching rbi loan hé hép va sinh san & lon

ky xudt hién trong tu nhién

Thr Ala Asn

chtimg rbi loan hé hép va sinh san & lon

ky xudt hién trong tu nhién

15
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<210> 30
<211> 8
<212> PRT
<213> Virus

<220>

gay

<221> MOD_RES

<222> (6)..

(6)

<223> Axit amin

<400> 30
Gln Tyr Ile
1

<210> 31
<211> 22
<212> PRT
<213> Virus

<400> 31
Phe Met Val
1

Ser Gln Cys

<210> 32
<211> 23
<212> PRT
<213> Virus

<400> 32
Gln Lys Ile
1

Glu Ala Ile

<210> 33
<211> 21
<212> PRT
<213> Virus

<400> 33
Asp Ile Ser
1

Thr

Leu

Arg
20

Gly
20

gay

Cys

bat

Ile

Glu

Thr

ching réi loan hé hip va sinh san & lon

ky xudt hién trong tu nhién

Xaa Ala Asn

ching réi loan hé hép va sinh san & lon

Lys Ile Glu Cys Leu Gln Ala Pro Gly Thr Arg

Ala

ching réi loan hé hép va sinh sé&n & lon

Leu Gln Ala Pro Gly Thr Arg Ser Gln Cys Arg

Pro Gln

ching réi loan hé hép va sinh san & lon

Arg His Gly Arg Lys Ser Arg Gln Cys Arg Thr

45276

10

10

10

16

15

15

15
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Ala Ile Gly

<210>

<211> 9

<212>
<213>

<400>

34

34

PRT
Virus

Glu Cys Leu

1

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

<400>

35

10
PRT
Virus

35

Ser Cys Leu

1

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

<400>

36
172
PRT
Virus

36

Met Ala Ala

1

Val

AsSp

Lys

Ala
65

Ser

Ile

Ile

50

Ile

Glu

Lys

35

Glu

Gly

Thr
20

gay

Gln

gay

Arg

gay

Ala

Ala

20

Thr

Cys

Thr

Pro

Phe

Asn

Leu

Pro

45276

chimg réi loan hd hip va sinh san & lon

Pro Gly Thr Arg

ching réi loan hdé hip va sinh san & lon

Gly His Lys Ser Arg

10

chimg réi loan hdé hdp va sinh sdn & lon

Leu

Ala

Thr

Gln

Gln
70

Phe

Cys

Thr

Ala

55

Tyr

Phe

Lys

Ala

40

Pro

Ile

Leu Val
10

Pro Cys

25

Ala Ala

Gly Thr

Thr Ile

17

Gly

Phe

Gly

Arg

Gln
75

Ala

Ser

Phe

Ser

60

Ala

Gln

Thr

Met

45

Gln

Asn

His

His

30

val

Cys

Val

Leu

15

Leu

Leu

Arg

Thr

Met

Ser

Gln

Glu

Asp
80

72/191



Glu Ser Tyr

Phe Tyr Ala

Val Ser

115

Asn

His Val

130

Ala

Val
145

Arg Leu

Thr Ile Ala

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

37
519
ADN -
Virus

<400> 37
atggctgcgg

ttcgcctgea
gctgccggtt
caatgtcgtg
gaatcatact
gaaatgagcg
tgtgtcaatt
gtaatcgacc
accatcgctt
<210> 38

<211> 14854
<212> ADN

45276

Leu Tyr Asn Ala Asp Leu Leu Met Leu Ser Ala Cys Leu
85 90 95

Ser Glu Met Ser Glu Lys Gly Phe Asn Val Ile Phe Gly
100 105 110

Gly Val Val Ser Ala Cys Val Asn Phe Thr Asp Tyr Val

120 125
Thr Gln His Thr Gln Gln His His Leu Val Ile Asp His
135 140
Leu His Phe Leu Ser Pro Pro Val Met Arg Trp Ala Thr
150 155 160
Cys Leu Phe Ala Ile Leu Leu Ala Ile
165 170

gay hoi ching rbi loan hé hédp va sinh san & lon
ccattctttt cttcctggtt ggtgctcaac atctcatggt ttctgaggcg
agccctgctt ctcgacgcat ttatcagata ttaagaccaa cacgaccgcg
tcatggtcct tcagaaaatt gaatgcctcc aagcccctgg gacacggtcg
aagccatcgg taccccccag tacatcacga tacaggccaa cgtgaccgac
tgtataacgc ggacttgctg atgctctctg cgtgcctctt ctacgcctca
agaaaggctt caacgtcatc tttgggaatg tttctggcgt tgtttccgcet
tcacagatta cgtagcccac gtgactcaac acacccagca gcatcacctg
acgttaggct actacatttc ctgtcaccac ctgtaatgag gtgggccaca
gtttgttcgc cattcttttg gcgatatga

18

73/191

60
120
180
240
300
360
420
480

519



45276

<213> Virus gay héi ching réi loan hé hép va sinh san & lon

<400> 38
acctcttggc

ctgctgctct
gggatctcca
ctcgggtatt
ttctccctece
aggacaagat
ggtgctgttg
tccttcaacg
aacaccttcg
ctgtgcccgg
gtgccactca
gtccatttga
attctcctct
ccttagaagt
ctgctcatca
tttccttceag
gcaagtgttg
agctggccaa
gcaggcttca
aagcgctatec
cggggttcgt
aggttttccg
agcgtgcagce
ccgcttgcga

ttgccgecat

ccctgttcta
cttgcagcgg
ccctttaacce
ttggaacgcc
tgagcttcag
caaatggaaa
gctctccgcet
gcttgtgaag
tgaactccaa
aatgggtttg
tgtgttaacc
ggaggctcat
taacggtcga
gcttccgect
ctctgttgat
cacgttccat
gctatcttgc
cactctcggt
aattaacggc
ttgctcccag
tcgcctaatg
gtttggggca
aaagaaaggg
aatcatcacc

agtgaaccga

gcccaacagg
gaaggacctc
atgtctggga
ggtcaagtct
gacactgacc
gttcccattg
attttcccct
gttgctgacg
gtctacgaac
tatgcaaact
aactcaccct
tccgacgtgt
tctcgtatga
gaactagaac
ctcaccgaat
tctagtggtc
tttttgagcc
taccaaacca
gtccgtgcetg
tcttggatca
tctctcegta
cacaagtggt
aaggactcga
tattccccac

atgataagtg

tatccttctc
ccgagtattt
ctctctcecg
tctgcacacg
ttgctgcaat
gcattcctca
tagcgcgcat
ttttgtaccg
gcggctgcag
ccatgcacgt
tgcctcaaca
acaggtggaa
tgtggacacc
gtcgagtcga
gggaactcac
acctcgccca
tgccgcccga
agtggggtgt
tggttgaccc
gacatctgac
ttgtgccgaa
atggtgctgc
ctatcactcc
cggcggacgg
gtgacttcac

19

tctcggggcg
ccggagagca
gtgcatgtgc
gtgtctcagt
tggtttgttt
ggtggaatgt
gacctccggt
tgacggttac
ctggtacccg
gtctgatcag
ggcttgtcgg
gaaatttgtg
ggggtccgat
aatcctcatt
tgaatcacct
aaaccccgac
agtgtggcgc
gcacggtaag
taatggtccc
tctggaagat
cacagaaccc
cggcaagcga
cgagactgcc
atcttgtggc

gtcccccecta

agtgcgccgc
cctgctttac
accccggcetg
gcgcggtcete
tacaagccta
actccatccg
aatcacaact
ttggcacccc
atcacggggc
ccgtttectg
caaccattct
attttcgtgg
gactcggctg
cgaagttttc
gagcacggtt
atgtttgatg
catgaagaac
tacctccagce
attcacgttg
gatgtaactc
accatcctcc
gctcgcacta
caaccaacct
tggcatgttc

actcagtaca
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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



ataggccaga
aactgcctgce
ttaacggggt
gcgaatgcgt
ggctaccaaa
ttagctgtgg
acaaaatgtt
ttttggaggt
aaaggatgtt
gaatcccatc
cagccgactt
agtgtctacc
gtcacaaggc
tgattgccag
atgatgctcc
accccacgga
cgaaaccagt
acactgatgt
atgttgagca
tgcaaatttc
cctctgaccc
ccttctctga
tcgagtttga
cgaataaggc
tctcecgegea

agaatcgggt

ggatgattgg

taccctggtt
tcactgggag
ggttggcgtce
acgcgcacte
tattgctgac
gacctccccg
tgttccgcag
gaaggattgt
ctcaagggcc
tgaatcagcg
ggatgcaaaa
catccatcct
cgagcaactg
agtctcagcc
aggaaatagg
tgccgagatg
ctcecececgte
ttgtggctcg
ggaccagccc
cggttgggtt
cggtgactca
ccgagcaaaa
cctctctgtyg
agccctgatt

atacgaacag

45276

gcttctgatt
cggggtcgceg
gtagaggtga
tgctctgaag
gaggccttgg
tttctcgcta
tcaccagaac
aaatgtggtg
ccgagctcca
ccgtctgttt
tctcaggaaa
gagctcgagg
gcgcctcecttg
aggcceggceyg
ggcctgacta
ccccatgact
acccttgtaa
gccgctcecgg
gagtccggtg
ctaaaccttt
catggtcgac
gttgttcagt
aatgttacaa
gtcgatcctt
gaccgaggag

tgcctceccagg

atgatcttgc
cctgtcctaa
ggcctggaat
gctgtgtcge
cgtctgctta
accctcccct
ggtccggcett
cctcggaggg
aacaggccat
ccttggatga
ggccccaaac
aaacagcccc
ctggttgtcc
actgtétttc
acctggcagg
gggaagacgg
gagagcaagt
gctttatccc
agagcgactc
ccctgaccge
gtgagcctgt
tcggggagcet
cggttgacgce
tcgagttcgce
gtccacttgce

cttgcgagcc

20

tcaagcgatt
cgccaagtac
ggctcctcge
gccgceccttat
caggctacct
tccggaattc
ctctagtttg
ggcttttatt
ggcccttttg
gtgttttcct
ttccggtgte
gggaaaagtt
taacgacgag
gacagtcagg
cgggaacccce
acctttggat
accctacaac
gacggggctc
ccctctaaac
atggccggtyg
ctttgcgaag
ttctgaatcc
ccctgtcgac
tgagcccaag
tgatgtccac

cggtagtcgc

caatgcctgc
cttataaaac
tcecectttecce
ccagaaaacg
tccgactgceg
tggaccctcg
tataaattac
tgtgctgttg
gcaaaaatta
acggatgtcc
gctgttgccc
caagagaatg
caagtacagg
ggtgctcgceg
ccttttccaa
ctatcccgac
ccaggtccta
gtatttcgtc
ttgtctaatg
aaggccaccg
cctcgaaatg
agctccgtcg
ttgacgactc
cgcccacgtt
gcaaaaataa

gcaaccccag
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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



ccactagaga
cctcacagtt
aggacacacc
aactggtggc
cagtgcctga
ctgatgggcc
aaggttgcat
gggtttttga
gctctatggce
gtcgctctta
ggcgcegtteg
ctccatccaa
ttttggctct
caggtctcft
ttctcttacyg
aagggcgttg
tcaatgtatt
tccaggcgcece
gcggcgatag
aaaagaaaat
aatgcctgaa
ttcgtgtttc
actgtagggt
caacacaact
actctgtctc

ccgtgtggac

ctggctcgac
tcaagctggt
gcctcctget
acagtgggat
ccagactgtc
gccccacgceg
gctttccgge
ggttctctcc
tccaggtgat
cccaattttce
tctgggtgtt
cccagtcggt
tgagcagcgc
atgcgtcgtt
tttatgcatg
tcacaagtgt
tcctttecteg
aaaaggggtt
ccccatccat
atctgcccag
agtcctacag
cgaaatcccc
tgtggtagat
ggtcctgggce
caccaaaacg

tctcatccat

45276

aaaatgtggg
cgcattctcg
cccaggaaga
aggaaattga
ctcccgtecg
ccggacattc
acccgttttg
catctcccag
tggctgtttyg
gggtgccttc
tttggttctt
tcttcttgtg
caactttggg
cttggcaagc
cttgcagatt
tggggaaagt
cgcgccaccce
gatcccgtac
caaccacacc
acggtggtcg
gctggaggag
ttctcagccce
tcggacacct
cggggcaact
actggtggtg

ttcatcctcg

agagggtgga
cgtccctcaa
gccgggctgg
gtgcggecccce
cggacaccca
ctagtcgagt
cggggtccat
cttttgcgct
caggtgttgt
ccttattggg
ggatggcttt
accacgattc
aacctgtgcg
tactcggtgg
tggcccttte
gtataaggac
gttcctctat
atttggcaac
agaaacccat
ctgttccata
ctattgtaga
cattttttcc
ttgtggccgce
tcgccaagtt
cctcttacac

gtctttggtt

21

catgaaaact
gttcctccct
tgacagcacc
tcctccgaaa
gcaagaagac
aggtacagtc
gagtcagcgc
cacacttttc
tttacttgct
tgtcttttct
tgctgtattt
gccggagtgt
cggccttgtg
gtcacgttat
tcttgtttat
agctcctgcg
tgtatcctta
gggttggcgce
agcttacgcc
cgatcccagce
ccagccaaca
gaaagttccg
ggttcgctgce
gaatcaaaca
ccttgctgtg

cacatcgcct

tggcgctgca
gacatgattc
ggcctaaaac
ctggttgggt
gctgaccctc
aggaattgga
ttcatgacat
tcgcecgeggg
ctcctgctet
ggttctgtgc
ctattctcga
cacgctgagc
gtgggcccct
ctctggcata
gtggtgtccc
gaggtggctc
tgtgatcgat
gggtgctggt
aacttggatg
caggccatca
cctgaggttyg
gtcaatccaa
ggttactcaa
cctcttggga
gcgcaagtgt

caagtgtgcg
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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



gccgaggtac
gagttgtctg
cagccgtggce
tgatcgcttt
tctgcgcecta
agtgggttac
tgccagcagc
tcacccaggt
gtggtgctgce
ctgccttaac
gtgccttcag
gttctggagg
gaacggcgac
caacggtgat
gatcgcgaaa
tgttgttggt
catttcagaa
tcttgtgaca
ttccagacac
catccctgat
agtggaaggc
gatggggcat
tccagcagte
cccctggtet
gctttctctg

tttcgctggt

cgctgatcca
ctcctctcga
acaactctcc
ggcccaccat
cgcctggcect
ccttcaccct
tggcatcctt
agccggaatt
cgctgtagcc
tgggcgaact
gactcataaa
agtctttacc
acagccaggg
tacgcctggt
gggtatcgcg
gaaggattcg
tctggtgatc
acccccgaag
ttcgcgggcec
gtgacgtcca
ggtctttcga
gcttggacac
ttggtccgag
gcgcaggtgt
gcgttctacg

aggttgtctg

45276

tggtgttcaa
ctttgcgtgt
ggtagggagg
atggctctta
atgagttctt
cttaccatgc
tcactaggga
attacacctt
acagccccag
ttgatcttca
ccctgcctcea
attgatggga
tcaccggtga
cccatgctga
gtcgtgccta
ccttctgttt
tcattggaat
gggagacctg
caagcgttcc
tcccaagtga
ccgttcaact
ccattgttgc
ccgtgttcte
tgatgatcag
cactcggggg

aattgtctca

atcctttttc
ctgccgatgg
tgggaatttt
aagcagatat
ggttaatttg
tttgggtaca
caactggcct
atgacattca
aaggcactta
cccegtcetge
acaccgtgaa
aaaaactgtt
ctcctataac
tgactggcaa
ttggcaaaca
tactaactgt
ccacaccggt
cactattaaa
ccttggggac
cttggcatcg
cttgtgtgtc
cgtgggtttc
ttttgcgcte
actcctcacg
tgtcgtcggt
agccatttca

22

atatcccacc
agtcaccctg
cattctggtg
gttggtgatc
tttctttcce
ctctttctta
tctctgggca
ccgatacact
catggccgcc
agttgggtcc
tgtcgtgggt
gttactgcga
cgcatgctca
ggcgttgccce
tcaactggtg
ggtgactcgg
tcgaacaaac
gaaaccaagc
ataaaattaa
ctcctggcectt
tttttcctte
tttttgctga
tttgcgtttyg
gcctccctcea
ttggccgctg

acatactgct

tatggccctg
ccattgttct
ctcgtctect
tttttggctt
atgcttttga
gtgttttgtc
gtcggccgcet
tctgggccgce
gtccgtagag
cttctcgagg
tcttcttttg
cacatgtgtt
ccttcaggac
cagtggtcaa
tcgaacccgg
ggtcacccgt
ttggttctgg
tctctgacct
gcccggcecat
ccgtccctgt
tctggcgtat
atgaaattct
catggctcac
accgcaacaa
agatcgggac

ttttacctag
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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



ggtccttgcect
tgtaatcctg
tttttcaagce
acagtcctgt
ggctgacctt
tatgaagaat
gttggcttcc
tgctgagacg
tcctcatgga
ggagactcgg
tgtagacgcc
gcgtcatcge
cctcggcecttt
tgacaccttc
agccgactat
cccaaagtcc
tctggttaaa
gctatccctt
agtggaaaag
aaactgctag
acggcggtga
aaagtcacct
aacctatgct
ctaaagcctg
ggtgtgaacg

tccaaacaaa

atgaccagct
tggttgttca
gccttcttece
ggcatgagta
gactttctgt
gctgctggcece
ttagttcagg
gccaccccat
tctattcttg
agtttgggtg
ctgaccagca
ggtgaggaag
cataacatta
tacacggatg
agagacaggg
gagacccctg
ggtaaagagg
gaacaagctc
ctaaagcgca
ccgccagtgg
aaattgtgaa
ctgaagtgga
ccggtgttgt
gacttgacac
gttccatttg

taatccaagc

45276

gtgtccccat
aatatcggtg
tgcggtactt
atgaatcctt
ccggcctaac
aatatattga
tcgacaaaat
cccttgatac
acattaacgt
gctccaaatt
tcccacttca
acgatcttaa
atggcaaagt
actcccgata
attatgaagg
tcggcactgt
tcttgatccc
tcgctggtat
ttattagcca
cttgacccgce
ataccacagc
ggtgaagaaa
gttgatgaga
gacacctggc
ggattttgaa

gtgtgagatt

catcatcatt
tctccacaac
tgcagagggt
gacggctgct
gaatttcaag
agcagcgtac
gaagggggtt
aggtgacgta
agggactgaa
cagtgtctgc
gacaccaact
agtcgagagg
ttactgcaaa
cacccaagac
tgtgcagacc
tgtgatcggce
caagcctgac
gggccagact
actccaaggc
tgtggccgceg
agaaccttca
tcaacagagc
cctcaccctc
atccaaccgg
actgccccca

aggcgcgggg
23

ggtggactcc
acgctagttg
aatctcagaa
ttggcttgta
tgttttgtgt
gccaaggcct
ttgtccaagc
gttgttctgce
aggaaaactg
accgttgtgt
ccgctttteg
atgaagaagc
atttgggaca
tgtgcctttc
gccccccagce
ggcattacgt
aactgccttg
tgtgacctca
ttgaccaccg
gcggcttagt
ccctaggccc
agggccacgc
cgtcccttgt
ggcatggggc
caaaggcgga

atgccccgaa

atgctcttgg
gtgatgggag
aaggtgtttc
agttgtcaca
ctgcttcaaa
tgcgccacga
tagaagcttt
ttggacaaca
tgtctgtgca
ccaacacacc
agaatggccc
actgcatatc
agtctaccgg
aggacaggtc
acggatttga
ataacaggta
aagccgccaa
cggctgctga
agcaggcttt
tgtgactgaa
tttagacctg
cgttgtagca
tgatgttctt
tggaaacatg
actcgagtta

cctccaactc
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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



ccttataagc
accaggttcg
gcttgttgcee
actcttcagc
cttgactcac
gcagaggacc
cgcttagtgc
tcaacttacc
gatattcaga
caaactgtta
atcctgggca
caggcgttca
gagctgcatt
agtacccccg
gaagagtacc
ggtgccttca
accgtatatt
catgagattg
cagcctatgt
aattaccatt
aagaccgtta
ctagccccca
gcatcagagt
tatgatcctg

ggttatcgct

aatgagggga

tctatcctgt
gggacttacc
tacaccccaa
atggttttga
gccctgacac
tccaaaagta
gcaggttcat
ccgctaagaa
gcatacctga
caccttgcac
ctaacaactt
tgaaaaaggc
gcaccgttgce
ccattgtgag
tgcccagcta
caaaacgcgg
cactgataat
gtcttaagtt
tggtgtattc
ggtgggtcga
taactgacaa
atcgtgaccg
actatgcgtc
agtggtatga
tcccaggacc

agaaattccg

45276

taggggggat

ttataagact
tggagccceccg
gctttatgtc
tcecttttatg
tgacctatcc
cttcagccat
ctccatggca
aatcgatgaa
cctcaagaaa
tattgccttg
ttggaattcc
cggcaggtgt
atggtttgtt
cgtgcttaat
tggcctgtcg
ttacgcccag
tcttgaggag
tgatgatctt
gcaccttgac
gcccagcettt
cattctggct
tgctgccgcea
agacctcatc
ggcatttttc

ccattgcggc

cctgagcggce
cctcaagaca
gtatttgacg
cccactgtge
tgtactaagc
acccaaggat
attggtaaag
gggattaatg
atgtgtgccc
cagtattgtt
gcccacagat
ccaattgcct
cttgaggctg
gccaacctcc
tgctgccatg
tctggggacc
cacatggtgt
caactcaagt
gttttgtatg
ttgatgctgg
ctcggttgca
gctctcgcat
attctgatgg
tgtggcatcg
atgtccatgt

atctgtgacg

24

atgaaggtcg
ccaagtccgc
gtaaatccat
cctatagtgt
atggcacttc
ttgtcttgec
cgccaccatt
gtcagaggtt
gcgctgtcaa
ctaagcccaa
cagcgcttag
tggggaagaa
acttggcctc
tgtatgaact
acctcgtggce
ctgtcaccag
tgtcagccct
tcgaagacct
ctgaaaggcc
gtttcaagac
gaattgaggc
atcacatgaa
actcgtgtgce
ctcagtgcgce
gggagagact

ccaaagctga

ccttatcaat
agtccacgcg
gctgggcacc
tatggagtac
cagtgctgct
tggtgtcttyg
gttcctccca
tccgacaaag
ggaaaattgg
aaccaggacc

tggtgtcacc

taaattcaag

ctgcgaccgce
tgcaggatgt
aacacaaaat
tgtgtccaac
aaaaatgggt
ccttgaaatt
ctccttcccc
agacccaaag
ggggcgacag
agcgcaggac
ttgcattgac
ccgccaggat
gagaagccat

tcacgcgtct
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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



gcctgtggge
ttgagttgcg
tctggcaaga
gcaatcatga
cggggccteg
gactatcagg
tgtaatgttc
ctgctgagtc
gatatagtca
ttcccaccac
ggccgagtgt
ctttccaaaa
gattcctact
tttggtccta
gctaggaaca
ccataccaca
tttgatattyg
gtagccatta
gaatttttta
gagctggtag
ggtccgtcge
gccagtctgg
ttttccectg
gtggtcactc
ctcgacaacc

tttctcggta

ttgacttgtg
gccaccatgc
cccctcettga
gggtaagcga
ttgcagtcaa
tagtgcctct
tactcagcaa
aagtccagga
gtgctctcaa
ctgccaggtc
catacctcga
cacctcttgt
gttatgtgtt
acatctgtgc
ccagggtggg
aagaccgtac
tgacattgca
ctcgagcaag
atttaacccc
ttttggacgce
ggttccgtgt
aagggagctg
acagcccagc
atcagaataa
gttacagcaa

cacccggcegt

45276

cttgtttcac
cggttccaaa
tgccgtgetyg
caaagtgaca
aaggggtatc
tttgccgacc
attcatagtg
tgatgatgtt
agtttgcagg
cgggccatgg
tgaggctgga
gtgtttgggt
cgatcagatg
agccatccag
tttcaccacc
tggctctgcg
tctaccatcg
acatgggttg
tgagagcact
cggtaatgca
gtcggacccg
catgccacta
atttgcacct
tcgggcgtag
gccaatggtc

ggtgtcatac

tcgcactttc
gaatgttcgc
aagcaaatcc
gccctggatc
gcaggtaatg
tgcaaagaca
gggccaccag
atttacacac
tattccatcc
gtcaagctca
tattgtaatc
gaccttcagc
cctcagaagc
ccttgttaca
cggcctgtgg
ataaccatag
ccgaagtcct
ttcatttatg
gattgcaacc
gtcacaactg
agatgcaagt
ccgcaagtgg
ctgccaaaag
cctgatcgac
ggtgcagggt
tatcttacac

25

atcaacactg
agtgtcagtc
catacaaacc
cagggaggta
aagttgatct
ttaatatggt
gttccgggaa
ccactcatca
caggggcctc
ttgccagcgg
atctggacat
aacttcaccc
agctgaccac
gggaaaaact
ccttcggtca
attcatccca
taaacaaatc
accctcataa
ttgtgttttg
tggcgaaggce
ccctcttage
cacataacct
agctggcgcce
ttgtcgccag
atgtggtcgg

tatacattaa

ccctgttate
acctgttggg
tcctcecgtaca
ccagtctcgt
ccctgatggg
gaaggtggcet
gacaacctgg
gaccatgttt
aggactccct
acacgtccca
cctcagactg
tgttggcttt
tatttataga
tgaatctaag
ggtgttgaca
aggggccact
ccgagcactt
ccagctccag
ccacggggat
cctagaaact
tgcctgttca
gggattttac
acactggcca
catgcgcccg
gccgtccacc

gggtgagccc
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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



caggccttac
ctcgacacag
aaaggcacca
cccaaggact
tgcactctca
tcgaaatgct
gccaccgcecet
tttattcagc
gccaaccgta
gactacggtg
aaaattttgg
gcaattcttg
gttcgagaac
cttggcacag
tgaattcgga
gctttcactg
gggttcacag
ctccgttcge
acccaactgt
gcacatgaag
ggagcattcg
gtccaggctce
ccactttctt
acaatacaac
caagttgacc

ggcttcatct

ctgaaacact
ctgaggaaga
caattggtgg
ccattgccgt
ctgatgtgta
ggaaactcaa
acttccagtt
tgcccaagaa
aagttgtgcg
ctcaacacat
ggttgcagcc
cacgccgtat
gcccacacgc
aattacaagt
gggatgcaat
aattccttgt
tcgcaggatg
gctctgccat
agaccggatg
gtctcccact
ggccaagcgg
gacattgtca
agctcgcgac
accacgttgg
gattttaggc

gttaccttgt

45276

cgtttccacg
ggcagcaaaa
ttgtcatcac
agttggggta
cctcccagaa
actggacttc
ggaagggctc
cgccattgtg
aaccacagat
tttgacaacc
cttcaggcga
gaatgacggt
tatctatggg
ggagctaggt
ggggtcactg
tagtgtggtt
gttactggtc
tcactctccc
ttccacaatt
tgattgatga
cctggaaaca
ctcacttcca
tcgtgatgcet
atcgcgttga
aatggctcat

ttgtagtgct

ggacgcatag
gaactccccc
attacatcaa
agttcacctg
ctccggecegt
agggacgtcc
acttggtctg
tacatcgatc
tggcgagctyg
gcctggtteg
acatttggcc
aaggactaca
cgtgctcgtyg
aaacccagat
tggagcaaaa
gacattgtca
tttcttctca
gaactatcga
tgcgtttaag
gatggtctct
ggtggtcgcet
acacctagcc
aaaaaatctt
gctcattttc
cagtgtgcac

ttggcttcga

26

ctacagattg
acgcattcat
aatacctacc
gcaaggccgc
atttgcaacc
ggctaatggt
cactgcctga
cgtgcatagg
acctggcagt
aggacctcgg
ttgaaaatac
ctgattacaa
accatacata
tgtcgcctga
tcagccagtt
ttttccttge
gggtggtttg
aagtcctatg
cacccattygg
cgtcgcgtct
gaggccactec
gcagtggagg
gctgtaggca
cccacgccag
gcttccattt

attccagctc

tcgggagtac
gggtgatgtc
caggtcccta
caaagcctta
tgagacagcg
ctggaaaggg
ctatgccagg
accggcgaca
gacaccgtac
gccgcagtgg
tgaagattgg
ctggagttgc
ccactttgcc
gcaagtcccg
gttcgtggac
catattgttt
ctccgegttt
agggcttgtt
gcatgttttg
accaaaccat
tcacgaagtt
cggattcttg
atgtaagtct
gcacgaggcc
tctcctetgt

tacgctatgt
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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



ttttggtttc
tgtaagcccet
tggtgcagga
atcccgectg
tcettttect
gtttttgtgg
gtgtccacta
gggggtaatt
aacatctcat
atattaagac
tccaagcccce
cgatacaggc
ctgcgtgcect
atgtttctgg
aacacaccca
cacctgtaat
gagatgttct
ttgctgtgta
caatacatat
tttgattggg
ggttttctca
ggattttatg
ctcgtgtgtt
cggttcacca
gtggtggaga

gtcctcgaag

cattggccca
gccttaccag
tagggcacac
ggtatgataa
acgcggcaca
acaagcaacg
agtacaacat
ggtttcacct
ggtttctgag
caacacgacc
tgggacacgg
caacgtgacc
cttctacgcc
cgttgtttcc
gcagcatcac
gaggtgggce
cacaaattgg
ccggcecttgtce
ataacttgac
cagtcgagac
caacaagcca
accagcggta
ttgccatccg
acttcatcgt
aattgggcaa

gggttaaagc

45276

cggcaacaca
tcaagcggcce
cagctgcgag
ccttaagctc
gttccatccg
tcaggccatc
ctccgcatcg
agaatggctg
gcgttcgect
gcggcetgcecg
tcgcaatgtc
gacgaatcat
tcagaaatga
gcttgtgtca
ctggtaatcg
acaaccatcg
ggcgcttctt
ctggtccttt
gatatgcgag
ttttgtgctc
tttctttgac
cgtgctcagce
tgctgctaaa
ggacgaccgg
agctgaggtc

tcaacccttg

tcatttgaac
aaacaacggc
gagagtgacc
gagggctact
gagctattcg
tgtgcggagce
tatgcggcgt
cggccattct
gcaagccctg
gtttcatggt
gtgaagccat
acttgtataa
gcgagaaagg
atttcacaga
accacgttag
cttgtttgtt
gattccgcac
gccgatggca
cttaatggga
tacccggtcg
gcgctcggte
agtgtctacg
aattgtatgg
gggaggattc
ggcagcgacc

acgaggactt

27

taactgtgaa
tcgaacccgg
atgatgagtt
acgcttggct
gaatagggaa
acgacggatc
actatcatca
tttcttcctg
cttctcgacg
ccttcagaaa
cggtaccccc
cgcggacttg
cttcaacgtc
ttacgtégcc
gctactacat
cgccattctt
tcttgctttt
acggcaacag
ccacctggct
cgactcacat
tcagtgctgt
gcgtctgtgce
cttgtcgcta
atcggtggaa
ttgtcaccat

cggctgagca

ttacaccata
tcatagcatg
gtcaatgacc
agccttcttg
tgtatcgcgt
caattcaacc
ccagatagac
gttggtgctc
catttatcag
attgaatgcc
cagtacatca
ctgatgctct
atctttggga
cacgtgactc
ttcctgtcac
ttggcgatat
ggtggctttt
ctcgacatac
gtctagccat
tctctcactg
gtccgtcaca
cctcgcagceg
cgcccgcacce
atccccaata

taaacatgtc

atgggaggcc
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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



tagatggttt
cgtatacacc
tgcacatcct
ttcagtccgce
tttacagctt
gccggcgata
tcccagegte
gcactctggt
gagtggttaa
acagctccaa
ataaggaccc
ccgcatttte
tccctectgtt
tcgtccageg
cgcctgattc
<210>
<211>

<212>
<213>

39
17
PRT

<400> 39

ttgttatgac
tataatgata
gatatttctg
caaccgtgtt
cacagagtca
cattctggcc
tggcaaccga
accaggactt
cctcgtcaaa
tggggaatgg
agcgccagca

ccctagctge

tgcaatcgat

ggaaagtcag

gcgtgacttc

45276

cctactgctg
tatgccctta
aactgttcct
gtactcactt
tggaagttca
cctgcccacc
gcatacgctg
cggagcctcg
tatggccggt
ccagccagtc
acctagggga
tgaagatgac
ccagacggct
ttttcaggtt

cacatccgcc

tacaaaagct
aggtgtcacg
tcactttcgg
tgggggccegt
tcacttccag
acgtagaaag
tgaggaagcc
tgttgggcgg
aaaaaccaag
aatcaactgt
ggacaggcca
atacggcacc
tttaatcaag
gagttcatgc

aatc

tgtgttggcc
cggtcgactc
atacatgacg
tgttgcccte
atgcagattg
tgctgcaggt
cggactaaca
caaacgagct
gccagaagaa
gccagttgct
aaaagaaaag
acctcaccca
gcgcaggagc

tgccggttgce

ttcagcatca
ctagggctgt
tatgtgcatt
ctgtggggta
tgttgccttg
ctccatccta
tcagtgaacg
gttaaacgag
aaagaaaagt
gggtgcaatg
gcctgagaag
gactgaacga
tgcgtcgett

tcatacagtg

Virus gay héi ching réi loan hé hdp va sinh san & lon

Ser Ser His Leu Gln Leu Ile Tyr Asn Leu Thr Ile Cys Glu Leu Asn

1

Gly

<210> 40
<211> 17
<212> PRT

5

10

15

<213> Virus gay héi ching réi loan hé hép va sinh san & lon

<400> 40

28

83/191

14040
14100
14160
14220
14280
14340
14400
14460
14520
14580
14640
14700
14760
14820

14854



Gln Ser His
1

Ser

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

41
15111
ADN
Virus

<400> 41
atgatgtgta

gcgtgggtac
ctctcgggge
tccggagagce
ggtgcatgtg
ggtgtctcag
ttggcttgtt
aggtggaatg
tgacctccgg
gtgacggttg
actggtaccc
tatccgacca
aggcttgtcg
agaaatttgt
cggaatccga
aaatcctcat
ctgagtcccc
agaaccccga

aagtgcgctyg

Arg Ala
5

gdy héi

gggtattccc
agccccgccce
gagtgcgccg
acctgcttta
caccccggcet
tgcgcggtcet
ttacaagcct
tactccatcc
caatcacaac
cttggcacct
gatcacgggg
gccgttccect
gcagccgttc
ggttttcacg
tgattcagcc
tcggagtttt
tgagaacggt
cgtgtttgat

ccatgaggaa

45276

cctacataca
caccccttgg
cctgctgctce
cgggatctcc
gcccgggtat
cttctctctc
agggacaagc
gggtgctgtt
ttcctccaac
cgacaccttc
cccgtgeccg
ggtgccaccc
tgtccatttg
gactcctccc
gccctggagg
cctgctcatc
ttttccttca
ggcaagtgct

catctagctg

10

cgacacttct
cccctgttcet
ccttgcagcg
accctttaac
tttggaacgc
cagagcttca
ttcactggaa
ggctctcagce
gacttgtgaa
gtgaactcca
ggatgggttt
atgtgttgac
aggaggctca
tcaacggtcg
tactaccgcc
accctgtcga
acacgtctca
ggctctcctg

acgccttcgg

29

agtgtttgtg
agcccaacag
ggaaggacct
catgtctggg
cggccaagtc
ggacactgac
agtccctatc
tgttttccct
ggttgctgat
agtttacgag
gtttgcgaac
taactcgcct
ttctagcgtg
atctcgcatg
tgagttagaa
cctggccgac
ttcttgcggt
ctttttgggc

ttaccaaacc

Ser Thr Ala Gln Gly Thr Thr Pro Leu Arg Arg

15

ching réi loan hé hép va sinh san & lon

taccttggag
gtatccttct
cccgagtatt
acgttctccc
ttttgcacac
ctcggtgcag
ggcatccctc
ttggcgcgta
gttttgtacc
cgcggctgcea
tccatgcacg
ttgcctcaac
tacaggtgga
atgtggacgc
cgtcaggtcg
tgggagctca
caccttgtcc
cagtcggtcg

aagtggggcyg

84/191

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

1020
1080

1140



tgcatggtaa
ctgatggtcc
ctctggatga
acacagagcc
ccggcaaacyg
ccaaggttgc
ggtcttgtgg
cgtcccctct
ttcaggcgat
acgccaagta
tggctccteg
caccgcctta
acagactacc
ctcaggaatt
tctctagttt
gggctttcat
tggcccttcet
agtgtttccc
gttccggege
cggaagaagt
ctaacaatga
tggcagtcgg
gcgggaattt
aaccactgga

cacccgacaa

cgacggggcce

gtacctccag
cattcacgtt
tgatgtcacc
taccacttcc
ggctcgtgcet
cctgccggtce
ttggcatgtc
gactcagtac
tcaatgtcta
ccttataaaa
ctccctttct
tccagcagac
ctccgattgt
ctggaccctc
gtataaatta
ctatgctgtt
ggcaaaaatt
tacggatgtt
tgctgttgtc
tcaagagagt
gcaggtacag
gaatgctcat
gtcccectcea
tttgtcccaa
cccaggttct

tatactctgt

45276

cgcaggcttc
gaagcgctgt
ccaggattcg
cggatctttc
aagcgtgccg
cccacctgtg
cttgccgceca
aacagaccag
cgactgcctg
cttaacggag
cgtgaatgtg
gggctaccta
gttagctctg
gacaaaatgt
ctattagagg
gagaggatgt
aaagttccat
ttagccgact
ctgtgttcac
ggccacaagg
gtggttgccg
gaaggtgctc
gaccccatga
ccagcaccag
gatgccggtg

catgttgagc

aagttcgcgg
cttgccccceca
ttcgcctgac
ggtttggagc
ctaaaagtga
gaattaccac
taatgaaccg
aggatgattg
ctaccgtggt
ttcactggga
tggttggcgt
aacgtgcact
gtattgctga
tgacctcccc
ttgttccgcea
tgaaggattg
cctcaaaggc
tcgagccagce
cggatgcaaa
ccgtccactce
gtgagcaact
tggtctcagce
aagaaaacat
cttccacaac
ccctececeegt

actgcggcac

30

cattcgtgct
gtcttggatc
atcccttcge
gcataagtgg
gaaggattcg
ctactctcca
gatgataaat
ggcttctgat
tcggaatcgc
ggtagaggtg
ttgctctgaa
cgaggccttg
ctttcttgcet
gtcaccagag
aaaatgcggt
tccgagcetcce
cccgtctgtg
atctcaggaa
agagttcgag
tgcactcctt
gaagctcggc
tggtctaatt
gctcaatagc
gacccttgtg
caccgttcga

ggagtcgggc

gtagtcgatc
aggcacctga
attgtgccga
tatggcgctg
gctcccaccc
ccgacagacg
ggtgacttca
tatgatcttg
gcctgtecta
aggtctggaa
ggctgtgtcg
gcgtctgcett
aatccacctc
cggtccggcet
gccacggaag
aaacaggcca
tccectggacg
aggccccaaa
gaagcagccc
gccgagggtce
ggttgtggtt
aacctggtag
cgggaagacg
agagagcaaa
gaatttgtcc

gacagcagtt

85/191

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



cgcctttgga
cttggccagt
tctttgtaaa
tttctgaatc
cccctgtcga
ccgaactcaa
ccgatgtcca
ccggtagtcg
acatgaaaac
aattcctccc
gtgacaatgc
cccccccaaa
agcaagaaga
tgagcacggg
tcagccagcg
tcacactttt
ttttacttgc
gtgtcttttc
ttgctgtatt
cgccggagtg
gcggecttgt
ggtcacgtta
ctcttgttta
cagctcctge

ttgtatcctt

cgggttggcg

tctatctgat
gagggccacc
gcctcgaaat
cagctctgtc
cttgacgact
gcgcccgegt
tgcaaaaata
tgcaacccca
ttggcgctgce
tgacatgatt
cggcctgaag
accggttggg
tgtcaccccce
cgggagttgg
ccttatgaca
ctcgccgegyg
tctcttgctce
tggttctttyg
tttattctcg
tcatgctgag
ggtcggcccce
tctctggcat
tgtggtgtcc
ggaggtggct
gtgtgatcga

cgggtgctgg

45276

gcgcaaaccc
gcgtctgacc
gctttctctg
atcgagtttg
tcgaacgagg
ttctccgecac
aagaaccggg
gccaccaggg
acctcgcagt
caagacacac
caactggtgg
ccagtgcttg
tccgatggge
aaaggcctta
tgggtttttyg
ggctctatgg
tgtcgttett
cggcgtgtte
actccatcca
cttttggctc
tcaggcctct
gttctcctac
caggggcgtt
cttaatgtat

ttccaaacgc

cgtggtgaga

tggaccagcc
ctggctgggt
atggcgattc
accggacaaa
ccctctectgt
aagccttaat
tatatgaaca
agtggctcga
tccaagctgg
cgcctectgt
cacagtggga
accagatcgt
caccccatgce
tgctttccgg
aagttttctc
ctccaggtga
acccgatact
gtctgggtgt
acccagtcgg
ttgagcagcg
tatgtgtcat
gtttatgcat
gtcacaagtg
ttcctttcectce
caaaaggggt

gccccatcca

31

tttaaatcta
ccacggtagg
agcccttcag
agatgctccg
agtcgatcct
tgaccgaggc
gtgcctccaa
caaaatgtgg
tcgecattett
tcccaggaag
taggaaattg
cccteccgect
gccggatttt
cacccgtctce
ccacctccca
ttggttgttt
cggatgcctt
ttttggttct
ttcttcttgt
ccaactttgg
tcttggcaag
gcttgcagat
ttggggaaag
gcgcgccacce
tgatcctgtg

tcaaccacac

tccetggecg
cgcgagcctg
ttcggggagce
gtggttgacg
ttcgaatttg
ggtccacttg
gcttgtgagc
gatagggtgg
gcgtccctca
aaccgagcta
agtgtgaccc
acggatatcc
cctagtcgag
gcggggtcta
gcttttatgce
gcaggtgtcg
cccttattgg
tggatggctt
gaccacgatt
gaacctgtgc
ttactcggtg
ttggcccttt
tgtataagga
cgtgtctctc
cacttggcaa

Ccaaaagccca

86/191

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



tagcttatgce
acgatcccag
accagcctac
caaaagttcc
cggttcgctg
taaatcagac
cccttgetgt
tcacatcacc
catatcctac
gggtcaccct
ttattttggt
tgttagtggt
gcttctttcc
actcattctt
ttctttgggc
accagtacac
atatggccgce
cagttggatc
atgttgtagg
tcgtcactgce
accgcatgca
agggcgttge
catcaactgg
gcggcgattc
gttcaaacaa

aagaaaccaa

caatttggat
tcaggctatc
acctgaggtc
agtcaaccca
cggttactcg
ccceccccagg
ggctcaagtg
tcaagtgtgt
ctatggcccc
gccattgttc
gctcgtctcc
cttttcggct
tatactcttg
ggtgttttgt
aattggccgce
ctctgggcca
cgtccggaga
ccttctcgaa
ctcttccctt
tgcccatgtg
cactttcaag
ccctgtggtce
tgtcgaaccc
ggggtcaccc
acttggttct

gctctctgac

45276

gaaaagaaaa
aaatgcctga
gttcgtgtgt
gattgcaggg
acagcacaac
aactctatct
tctgcgtgga
ggccgaggaa
ggagttgtgt
tcagccgtgg
ttgactgctt
ttttgtgctt
aagtgggtta
ctgccagcag
tttacccagg
cgtggtgcag
gctgctttaa
ggtgctttca
ggttccggag
ttgaacggcg
accaatggtg
aaggttgcga
ggtatcattg
gtcatctcag
ggtcttgtga

ctttccagac

tgtctgccca
aagttctgca
ccgagatccce
ttgtggtaga
tggttctggg
ccaccaaaac
ctcttgttca
ccgctgaccce
gctcctctcg
cacaactctc
tggcccaccg
acgcctggcc
cccttcacce
ccggcatcct
ttgccggaat
ctgctgtggce
ctgggcgaac
ggactcataa
gggttttcac
acacagctag
attatgcctg
aggggtaccg
gggaagggtt
aatctggtga
caacccctga

attttgcagg

32

aacggtggtt
ggcgggaggg
cttctcagcc
ttcggacact
ccggggcaac
gactggtggg
tttcatcctc
atggtgttca
actttgtgtg
cggtagagag
catggctctt
catgagctcc
tcttactatg
ctcactaggg
tattacacct
cacagcccca
tttaatcttc
accctgectt
cattgatggc
agtcaccggc
gtcccatgct
cggtcgtgcce
cgccttctgt
tcttattgga
aggggagacc

cccaagcgtt

gctgtcccat
gccatcgtgg
ccatttttcc
tttgtggctg
tttgccaagt
gcctcttaca
ggtctttggt
aatccttttt
tctgccgacg
gtggggattt
aaggcagaca
tggttaatct
ctttgggtgc
ataactggcc
tatgacatcc
gaaggcactt
accccgtctg
aacaccgtga
agaagaactg
gactcctaca
gatgactggc
tactggcaaa
tttactaact
atccacaccg
tgcaccatca

cctcttgggy
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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



acattaaatt
cgctcctage
tctttttect
tctttttgct
tctttgtgcet
cggcatctct
gtttggcagc
cgacatactg
ttggtggact
acatgctggt
gtaatctcag
ctttagcttg
agtgctttagt
atgccaaggc
ttttgtccaa
tgattgttct
aaaggaaaac
gtactgtcgt
cccctetttt
ggatgaagaa
aaatttggga
accatgcttt
ccacccccca
gcggtattac
acaactgcct

cttgcgacct

gagtccggcec
ctccgtccect
tctctggegce
gaatgaaatt
tgcatgggcc
caaccgcaac
tgaaatcggg
cttcttacct
ccataccctc
tggtgatggg
aaaaggtgtt
caagttgtca
atctgcttca
cctgcgccaa
gctcgaggcc
gcttgggcaa
tgtgtccgtg
gtccaacaca
tgagaatggt
acactgtgta
caagtctacc
tcaggacagg
acagggattt
gtataacagg
tgaagctgcc

tacagctgcc

45276

atcatccctg
gtagtggaag
atgatgggcc
cttccagcag
accccctggt
aagctttctc
acttttgctg
agggtccttg
ggtgtgattc
agtttttcaa
tcacagtcct
caggctgacc
aacatgaaaa
gagttggcct
tttgctgaaa
catcctcacg
caagagaccc
cccgtggacg
ccgcgtcatce
tcececteggcet
ggtgacacct
tcagccgact
gatccaaagt
tatctgatca

aagctgtccc

gaggtggaaa

atgtaacatc
gcggcctctce
atgcctggac
ttttggtccg
ctgcacaggt
tggcgttcta
gcagattgtc
ctatgaccag
tgtggttatt
gcgeccttett
gtggcatgaa
ttgatttttt
atgctgccgg
ctctagttca
cagccacccce
gatccatcct
ggagcctagg
ccttgaccgg
gcagcgagga
tccacaacat
tttacacgga
acagagacag
ctgaaacccc
aaggtaagga
ttgagcaagc

agctaaagcg

33

cattccgagt
gaccgttcaa
acccattgtt
agccgtgttt
gttgatgatt
cgcactcggg
tgaattgtct
ttgtgttccc
caaataccgg
cctacggtat
taacgagtcc
gtccagctta
ccagtacatt
gattgacaaa
gtcccttgac
cgatattaat
cggctccaaa
catcccactc
agacgatctt
caatggcaaa
tgattcccgg
ggactatgag
tgttggcact
ggttctggtc
tctcgctggg

catcattagt

gacttggcat
cttttgtgtg
gccgtgggcet
tcttttgcac
agactcctca
ggtgtcgtcg
caagctcttt
accatcatca
tgcctccaca
tttgcagagg
ctaacggctg
acgaacttca
gaagcagcgt
atgaaaggag
ataggtgacg
gtggggactg
ttcagtgttt
cagacaccaa
aaagtcgaga
gtttactgca
tacacccaag
ggtgtgcaaa
gttgtgatcg
cccaagcctg
atgggccaaa

caactccaag
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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



gtttgaccac
cggcggccta
caccttaggc
gcagggccac
accgtccctt
agggcatggg
cacaaaggca
ggacgccccg
gcataaaggc
caccaagtcc
tggtaaatcc
gccctatagt
acatggcact
atttgtcctg
ggcgccgcca
tggccagagg
ccgcgctgtce
ttccaagccc
atcggcgcete
cttggggaaa
cgacttggcce
cctgtatgaa
tgacctcgtyg
cccecgtcacce
attgtcggcec

gttcgaggac

tgaacaggct
gttgtgactg
cctttagacc
gctgttgtgg
gtcgacgttc
gccgggaata
gaactcgagt
aacctccaac
cgccttatca
gcaatccacg
acactaggta
gtcatggagt
tccaaggctg
cctggggtec
ttgttcctcc
ttcccaacaa
aaggagaatt
aaaaccagga
agtggtgtca
aacaaattca
tcctgtgacc
cttgcaggat
gcaacacagg
agtgtgtcca
ttgaaaatgg

ctccttgaaa

45276

ttaaactgtt
aaacggcggt
taaaagtcac
caaacttatg
ttctgaaacc
tgggcgtgga
tatccaagca
tcccttacaa
ataccaggtt
cggcttgttyg
ccactcttca
accttgattc
ctgcagagga
tacgcctagt
catcaaccta
aggacgttca
ggcaaactgt
ccatcctggg
cccaggcatt
aggagctgca
gcagcacccc
gtgaagagta
atggtgcctt
acaccgtata
gtcatgaaat

ttcagcctat

agccgccagce
aaaaattata
ttccgaggtyg
ttccggtgtc
cggacttgac
cggttctatt
aataatccaa
gctctatcct
tggagattta
cctgcacccc
acatggtttc
acgccctgac
cctccaaaaa
acgcagattc
tcccgcecaag
gagcatacct
gacaccttgc
caccaacaac
catgaagaag
ttgcactgtc
cgccattgta
cttgcctage
cacaaaacgc
ttcactggta
tggtcttaag

gttggtatac

34

ggcttgaccc
aaataccaca
gaggtaaaga
atcttgatga
acaatacccg
tgggattttg
gcatgtgaag
gttagggggg
ccttacaaaa
aacggggccce
gagctttatg
acccctttta
tacgacctat
atctttggcce
aactctatgg
gaaattgatg
accctcaaga
tttattgcct
gcttggaagt
gccggcaggt
agatggtttg
tatgtgctta
ggtggcctgt
atttatgccc
ttcctcgagg

tctgatgatc

gctgtggccg
gcagaacttt
aatcaactga
gacctcaccc
gcattcaacc
aaaccgcacc
ttaggcgcgg
atcctgagcg
ctcctcaaga
ccgtgtctga
tccctactgt
tgtgtactaa
ccacccaagg
atattggtaa
cagggatcaa
aaatgtgtgce
aacagtactg
tggctcacag
ccccaattge
gtcttgaggc
ttgccaacct
attgctgcca
cgtccgggga
agcacatggt
aacagctcaa

ttgtcttgta
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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



cgctgaaaga
gggtttcaga
cagaattgag
atatcacatg
ggattcatgt
tgccecggtge
gtgggagaag
cgccaaagcc
tcatcaacac
gcagtgtcag
tccatacaaa
tccggggagyg
tgaagttgat
cataaacatg
aggttccgga
acccacccat
tccaggagcc
tattgccagc
tcatctggac
gcaacttcac
gcagctgacc
cagggagaaa
ggcctttggt
agattcatcc
cctaaataaa

tgaccctcat

cccacatttc
acggacccaa
gcagggcgac
aaggcgcaga
gcttgcattg
gcccgecagg
ctgagaagtc
gactatgcgt
tgccctgtca
tcacctgttg
cctcctcegta
taccagtccc
ctttctgatg
gtgaaggtgg
aagaccacct
cagactatgt
tcaggactcc
gggcacgtcc
attcttagac
cctgtcggct
actatttaca
cttgaatcta
caggtgctga
cagggggcca
tcccgagcac

aaccagctcc

45276

ccaattacca
agaaaaccgt
agctagtccc
acgcctcaga
accatgaccc
atggttatag
ataatgaagg
ccgcctgtgg
ctctgagctg
gggctggcag
ctgtcatcat
gtcgaggtct
gggactacca
cttgcaatgt
ggctactgag
ttgatatagt
ctttcccacc
ctggccgagt
tgctttccaa
ttgattccta
gatttggccc
aggctaggaa
caccatacca
cctttgatat
ttgtagccat

aggagttttt

ctggtgggtc

cataactgat
caatcgcgac
gtattatgcg
tgagtggtat
cttcccaggt
gaagaaattc
gcttgatttg
cggtcaccat
atcccctctt
gaaggtgggt
cgttgcagtc
agtggtgcct
actactcagc
tcaagtccag
cagtgctctc
acctgccagg
atcatacctc
aacacccctt
ctgttatgtg
taacatctgc
cactagggtg
taaagatcgce
tgtgacattg
cactcgggca

caacttaacc

35

gagcaccttg
aaacccagct
cgcatcctgg
tctgctgecg
gaggacctca
ccggcatttt
cgccactgcg
tgtttgttcc
gccggttcaa
gatgccgtgce
aataaaacaa
aagaggggta
cttttgccga
aagttcatag
gacgatgatg
aaagtttgca
tccgggecegt
gatgaggctg
gtgtgtttgg
ttcgatcaga
gcagccatcc
gtttttacca
atcggctctg
catctaccat
agacacgggt

cctgagcgca

acctgatgcect
tcctcggetg
ctgctcttgc
caatcctgat
tctgcggtat
tcatgtccat
gcatctgcga
attcgcactt
aggaatgttc
taaaacaaat
cggccctcga
ttgcaggcaa
cttgcaaaga
tagggccacc
tcatttacac
ggtattccat
gggttaggct
gatattgtaa
gtgaccttca
tgcctcagaa
agccttgtta
cccggectgt
cgataaccat
cgccaaagtc
tgttcattta

ctgattgtaa
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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



ccttgtgttc
tgtagcgaag
gtctctctta
ggcacataac
agagttggcg
acttgtcgct
gtatgtggtc
actatacatc
agccacagat
ccacgcattc
aaaataccta
cggcagggcet
atatctgcaa
ccgactaatg
ggcgctgcecce
tccgtgtata
cgacctggca
cgaggacctc
ctttgaaaac
cactgactat
tgaccatacg
gctgccgcect
aatcagccag
cattttcctt
cagagtggtt

gaaggtccta

agccgtgggg
gcccttgaga
gccgcecttgtt
ctggggtttt
ccacattggc
agtatgcgcc
gggccgtcca
aggggtgagc
tgtcgggagt
attggcgatg
cctaggtccc
gctaaagccg
cctgagacgg
gtctggaaag
gactatgcca
ggaccggcaa
gtgacaccgt
gggccgcagt
actgaggatt
aactggaact
tatcattttg
gggcaagtgc
ctgttcgtgg
gccatactgt
tgctccgege

tgaaggcttg

45276

atgagctggt
caggtccatc
cggccagtct
acttttcccc
cagtggttac
caattgatgc
cctttcttgg
cccaggcecctt
atctcgacgc
tcaaaggtac
tgcctaagga
tgtgcactct
catcaaaatg
gagccaccgc
ggtttattca
cagccaaccg
atgattacgg
ggaagatttt
gggcaatcct
gtgttcgaga
cccectggcac
cgtgaattcg
acgccttcac
ttgggttcac
ttctcecgtte

ttgcccaact

agttctgaat
tcgatttcga
ggaagggagc
ggacagtcca
ccaccagaat
ccgctacagce
tactcctggt
gccagaaaca
ggctgaggaa
cacggttggg
ctctgttgcc
caccgatgtg
ctggaaactc
ctatttccag
gctgcccaag
taaggtcgtg
tgcccagaac
ggggttgcag
tgcacgccgt
acgcccacac
agaattgcag
gggtgatgca
tgagttcctt
cgtcgcagga
gcgctctgcce

gcagaccgga

36

gcggataatg
gtatcagacc
tgtatgccac
acatttgcac
aatcgggcgt
aagccaatgg
gtggtgtcat
ctcgtttcaa
gaggcagcaa
gggtgtcatc
gtagttggag
tacctccceg
aaattagact
ttggaagggc
gatgccgttg
cgaaccacag
attttgacaa
ccctttagge
atgaatgacg
gccatctacg
gtagagctag
atggggtcac
gttagtgtgg
tggttactgg
attcactctc

tgtcccacaa

cagtcacaac
cgaggtgcaa
taccgcaagt
ctctgccaaa
ggcctgatcg
tcggtgcagg
actatctcac
cagggcgtat
aagaactccc
acattacatc
taagttcgcc
aactccggcc
tcagggacgt
ttacatggtc
tatacattga
actggcgggce
cagcctggtt
gagcatttgg
gcaaggacta
ggcgtgctcg
gtaaaccccyg
tgtggagtaa
ttgatattgc
tctttcttcet
ccgaactatc

tttgcagtca
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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



agcacccatt
ctcgtcgcecat
gtgaggccac
ccgcagtgga
ttgccgttgg
tccccacgece
acgcttccat
gaattccagc
gctgaccatc
gctcgagccc
ccatgatgag
ttatgcttgg
cgggataggg
gcatgatgga
atattaccac
cttttcttcc
tgtttctcga
gtccttcagg
tccttcggaa
acggctaacg
tgccttttet
tctggcgttyg
acccagcagc
gcaatgaggt
gttctcacaa

tgtgtaccgg

gggtatgttt
ttaccagacc
tctcacgaag
ggcggattct
caatgtgagc
aggtacgagg
tttttcctcect
tctacgctat
aactacacca
ggtcgtaaca
ttgttaatgt
ctggcttttt
aatgtgtcgc
cacaattcaa
caccaaatag
tggctggtgc
cgcatctatc
acatcaattg
agtcgtccca
tgaccgacga
acgcctcaga
tttctgcttg
atcatctggt
gggctacaac
attggggcgt

cttgtcctgg

45276

tggcacatgc
atggaacatt
ctgtcagggce
tgccgetttce
ctacagtaca
cccaagttga
gtggcttcat
gtttttggtt
tatgcatgcc
tgtggtgcaa
ccatcccgtce
tgtcetttte
gcgtcttcgt
ccgtatctac
acgggggcaa
tcaacatatc
agatattgag
tttccgacct
atgtcgtgaa
atcatacttg
aatgagcgag
tgtcaatttc
aattgatcac
cattgcttgt
ttcttgactc

tcctttgeceg

gagtttccca
caggtcaagc
tcgatatagt
tcagctcacg
acaccacgtt
ccgatttcag
ctgttacctt
tccattggcece
ctgttctacc
aatagggcat
cgggtacgac
ctacgcggcc
ggacaagcga
cggacacaac
ttggttccat
atggtttctg
accaacacga
cacggggtct
gccgtcggta
tacaacgcgg
aaaggcttca
acagattatg
attcggttgc
ttgttcgcca
cgcactcttg

atggcaacgg

37

cttgattgat
ggcctggaag
tactcatttc
actcgtgatg
ggaccgcgtt
acaatggctc
gttcatagtg
cacggcaaca
agtcaagcgg
gacaggtgtg
aacctcaaac
caattccatc
caccagttca
atctccgcecat
ttggaatggc
aggcgttcgce
ccgcggcetge
cagcagcgca
ctccccagta
acctgctgat
aagtcatctt
tggcccatgt
tgcatttcct
ttctettgge
cttctggtgg

cgacagctcg

gagatggtct
caggtggttg
caacacctgg
ctaaaaaatc
gagctcatct
atcagtgtgc
ctttggcttc
catcattcga
ctcgccaaag
aggagcgtga
ttgagggtta
cggagttgtt
tttgtgccga
tatatgcggce
tgcggccact
ctgtaagccc
cggtttcatg
agagaaaatt
catcacgata
gctttctgceg
tgggaatgtc
gacccaacat
gacaccatct
aatatgagat
ctttttttgc

acataccaat
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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



acatatataa

gttgggcagt
ttctcacaac
ttgttggcgg
tatgttttgt
ttaccaactt
tagaaaaatt
tcgaaggggt
cgatttttgce
cacacctata
catcctaata
atccaccaac
cagcttcaca
gcgatacatt
agcgtctggt
tctagtacca
ggttaacctc
ctccgatggg
agtcccagcg
attttcccct
tctgcttgca
ccagcgggaa
tgattcgcecgt
atggccgcga

gtcatactta

<210> 42

cttgacgata
cgagaccttt
aagccatttt
gcggtacgta
catccgtgcet
cattgtggac
gggcaaagcc
taaagctcaa
aacgatccta
atgatatacg
tttctgaact
cgtgtcgcac
gagtcatgga
ctggcccecctg
aaccgagcat
ggacttcgga
gtcaagtatg
gaatggccag
ccagcaacct
ggctgctgaa
atcgatccag
ggtcagtttt
gacttctaca
ttggcgtgtyg

atcaggcagg

45276

tgcgagctga
gtgctttacc
tttgacgcgce
ctctgcagcg
gctaaaaatt
gaccggggga
gaagtcgatg
cccttgacga
tcgccgcaca
cccttaaggt
gttcctttac
ttaccctggg
agtttatcac
cccatcacgt
acgctgtgag
gcctcegtget
gccggtaaaa
ccagtcaatc
aggggaggac
gatgacatcc
acggctttca
caggttgagt
tccgccagtce
gcctctgagt

aaccatgtga

atgggaccga
cggttgccac
tcggtctcgg
tctacggcgc
gcatggcctg
gagttcatcg
gcaacctcgt
ggacttcggc
aaagctcgtg
gtcacgcggce
attcggatac
ggctgttgtc
ttccagatgc
agaaagtgct
aaagcccgga
gggcggcaaa
accagagcca
aactgtgcca
aggccaaaaa
ggcaccacct
atcaaggcgc
ttatgctgcc
agggtgcaag
cacctattca

ccgaaattaa

38

ctggttgtcc
tcatatcctc
cgctgtatcc
ttgtgctttc
ccgctatgcece
atggaagtct
caccatcaaa
tgagcaatgg
ctagccttta
cgactcctgg
atgacatatg
gcccttetgt
agattgtgtt
gcaggtctcc
ctaacatcag
cgagctgtta
gaagaaaaag
gttgctgggt
gaaaaagcct
cacccagact
aggaactgcg
ggttgctcat
ttaatttgac
attagggcga

daaaaaaaaaa

agccattttg
tcactgggtt
actgcaggat
gcagcgttcg
cgtacccggt
ccaatagtgg
catgtcgtcc
gaggcctaga
gcatcacata
ggctgttgca
tgcattttca
ggggtgttta
gccttggecg
attcaatctc
tgaacggcac
aacgaggagt
aaaagtacag
gcaatgataa
gagaagccac
gaacgctccc
tcgetttcat
acagtgcgcc
agtcaggtga
tcacatgggg

a
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13680
13740
13800
13860
13920
13980
14040
14100
14160
14220
14280
14340
14400
14460
14520
14580
14640
14700
14760
14820
14880
14940
15000
15060

15111



<211> 15182
<212> ADN

45276

<213> Virus gay hoéi chung réi loan hé hédp va sinh san & lon

<400> 42
tttctccacc

cagggtgttt
ccttcecectg
agagccactc
ggcctgctygg
ccaacaaaga
agtcttgaag
tgcccctgga
agcaactcac
cccctttgag
ggccgaaagg
ccécggggag
agtggacatg
acgccaacac
gtttgactcg
ctaccagacc
tctccgagcea
gagttggatc
cctcagaata
ccggtttggce
tgcgactgcc
gcacgaggtt
agggaattgt

tgaaaccacc

cctttaacca

atggcggagg
aacctccaag
cggtggacgt
ctctctgcaa
atgatacggg
gctctacaag
gtggccgttt
gtgttgacca
tgtgctatgg
aaaatctcct
ttgaggttga
tctaagttcg
ggctgccttc
cttccactgg
aagcatggtg
gtaactgacc
cgccatttga
agggttgagc
agtcacaagt
acagtcgctg
gccggegceca
ggttggcatt

cttcccgaaa

tgtctgggat
gccaagtcta
tttctgagct
tgccacgtgce
tctttccaat
tcgcagctga
tttatgaacg
acgccaattc
acctgccgcet
ctactgtcta
gggccccteg
ttgcgaaccg
ccttcacagc
ccgctgacac
aagttcagaa
tctctggcaa
taaacggacc
aactggcggg
ctaacacgtc
ggtacggcgc
gccgcgcettt
acaaggctga
gcatttccgce

gagtgagacc

acttgatcgg
ctgcacacga
cggggtgcta
attccccact
cgcacgaatg
gctttacaga
gggttgccgce
cctacatgtg
cccgcagaga
tgacattggt
tggcggggat
gctccgcacc
ccctgggtgt
tgtccctgaa
caaagaaatt
gtacctacag
tatcgtcgta
agaacccagc
gccattggct
tggaaagaga
gtccgttegt
gcacctcaaa
catcgccaac

tccagatgac

39

tgcacgtgta
tgcctcagtg
ggcctattct
gttgagtgct
accagtggaa
gccggecagce
tggtacccca
agtgataaac
cccaagcctg
catgacgccg
gaagtgaaat
tcctteccge
ggtgtttcta
ggcaactgct
cgccatgcta
cggaggctgc
cagtacttct
tactctgggt
gacaaggaag
gcaagaaaag
gaaacccggc
cactactccc
cggatggtga

tgggctactg

cccccaatge
cacggtctct
acaggcccga
ccccecgecgg
acctgaactt
tcacccctge
ttgttggacc
ctttcccggg
aagacttttg
tcatgtatgt
ttgaagctgt
cccaccacac
tgcgggttga
ggtggagctt
accaatttgg
aagttaatgg
ccgttaagga
ttgaggacct
aéaaaatttt
cacgctcttg
aggccaagga
cgcctgceccga
attccaaatt

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

1020
1080
1140
1200
1260
1320
1380

1440



tgtgaatgcc
tagcgccaag
gatgtcccct
tcttggttce
ggctgaggtg
cgattccgat
ccgtcacage
tcaggtgatt
ggtcgcagca
caggcttgag
gctccctggg
tgctctggtce
cttttcactg
actaaccgcc
aaccgagcct
ggaggaggac
agtcgagcag
ccctccgceca
gcctgtcccce
cggcgatgtc
cccacctgag
cttcaggccg
gtctcgaccg
tcagcaggtg
ggatttgtct

cgggggcgtt

atccaaatcc
tacgtactta
tctttgctcce
ccagatgcag
atgcacctgc
cgttcggcectt
ggagggaatc
gaggactgct
aagattgacc
aaagcgcgcc
gttgaggcgg
cctgttgtga
gctaactact
gtgctctcca
ggtccacggc
ttgctgaagc
gttgacctaa
aaagttcagc
gccccgcegea
tctaacagtt
ccggcaacac
gcgacaccct
gtgacaccct
aaaagattga

gcttcctcac

ccgggagtag

45276

tcagactccc
agctggaagg
ctcttgaatg
tcgaggtctc
ctagcagtgc
ctccggtcac
accctgatca
gctgttccca
tgtacctccg
cgccacgcegt
caacccagac
ctcaaaagtc
actaccgtgc
agttggaaaa
ccacactgcc
tggctaacgc
aaacttgggt
ctcgaaaaac
ggaaggttgg
gggaagattt
cttcaagtga
tgagtgagcc
tgagtgagcc
gttcggcgge
agactgaaca

aggggcatga

tgcggcctta
tgagcattgg
tgttcagggc
cggatttgac
tatcccagcce
caccgtgtgg
agtgcgctta
gaacaaaacc
tggtgcaaca
aatcgacacc
gatcaagctg
cttggacgac
gcaaggtgac
ggttgttcga
acgcgggcte
ccagacgact
caagaactac
gaagcctgtc
gtccgattgt
ggctgttagt
gctggtgatt
ggctccaatt
gatccctgtg
ggcaatccca
tgaggcctct
agctgaggaa

40

gacaggaacg
actgtcactg
tgttgtgggce
cctgcctgcecce
gctctggcecg
actgtttcgce
gggaaaatta
aaccgggtca
aatcttgaag
ttctttgatt
ccccaggtca
aactcggtcc
gaagttcgtc
gaagaatatg
gacgaactca
tcggacatga
ccgcggtgga
aagagcttgc
ggcagcccgg
agcccctttg
gtgtcctcac
cccgcaccte
cccgcaccgce
ccgtaccaga
cccccagcac

accctgagtg

gtgcttgtac
tggcccctygg
acaagggcgg
ttgaccggcect
aaatgtctgg
agttctttgce
tcagcctttg
cccecggagga
aatgcttggc
gggatgttgt
accagtgtcg
ccctgaccge
accgtgaaag
ggctcatgcc
aagaccagat
tggcctgggce
caccaccacc
cggagagaaa
tttcattagg
atctcccgac
cgcaatgcat
gcggaactgt
ggcgtaagtt
acgagcccct
cgccgcagag

aaatctcgga

95/191

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



catgtcgggt
aatcacacgc
gcatctccaa
taagcttgat
gctgacttgg
gttcctccca
gcctcacacg
tactgaagat
gggacccttg
gatatcgtcg
cggctctttt
tcggacggca
cctecgtctece
tccgggtgat
cccagccttt
aatgggggtt
cccagtcgge
tgagcttctce
tcttgccatt
gcttggcatt
taaaaagtgc
tcctttcaca
aaaaggaatg
ccccattgag
tacggctagg

ggtattgcag

aacattaaac
ccaaaatact
gaggtaaagg
gaccctgcta
cgcaacacgt
aaaatgatac
cctgcacctt
gttccacgca
gccttctceceg
cggaggcctg
accgatttgce
aaaagaaaag
catctccctg
tggggttttg
ggtattgctc
tttggctgct
gctgcttgtg
aaaccttggg
cttggcaggt
gttgcagact
tggggatctt
cgtgcgacca
gaccccattt
caaccctctg
actgtggtcg

gcgggtgggg

45276

ctgcgtccgt
cagctcaagc
aaacatgcct
cgcaggaatg
ctgtttacca
tcgagacacc
ccgtaggtgce
tcctcgagaa
aggataaacc
acgagagcac
cgccttcaga
ctgaaaggct
ttttcttctc
cagcttttac
ccctcttggg
ggttggcttt
agtttgactc
accctgttcg
tactgggcgg
gtatcttggc
gtataagaac
ggtcgtcact
ttctcgccac
aaaaacccat

cccagcctta

cgatggtggc

gtcatcaagc
catcatcgac
tagtgtcatg
gctttctcgce
ggcgatttgc
gccgccctat
ggagagcgac
aatagaaaat
ggtagatgac
atcagctccg
tggcgcggat
ctttgaccaa
acgccttttc
tctattgtgc
tgtgttttct
tgctgttggt
gccagagtgt
cagccttgtt
ggcacgctgc
tggagcttac
tgctcctaat
tatcgacctg
tgggtggcgce
cgcgtttgcecce
tgaccccaac

taaggcggtc

41

agctccttgt
tcgggcgggce
cgcgaggcat
atgtgggatc
accttagatg
ccgtgtgagt
cttaccattg
gtcggcgaga
caacttgtca
tccgcaggca
acggacgggg
ctgagccgtc
taccctggcg
ctctttttat
gggtcttctc
ctgttcaagc
agaaacatcc
gtgggcccceg
atctggcact
gtgctttctc
gaggtcgcectt
tgcgatcggt
gggtgctggg
caattggatg
caagccgtaa

ccaaaagtgg

ccagcgtgag
cctgcagtgg
gtgatgcgac
gggtggacat
gcaggttaaa
ttgtgatgat
gctcagttgce
tggccaacca
acgacccccg
caggtggcgce
gggggccgtt
aggtttttga
gtggttattc
gttacagtta
ggcgcgttcg
ctgtgtccga
ttcattcttt
tcggtctcgg
ttttgcttag
aaggtaggtg
ttaacgtgtt
tttgtgcgcecce
ccggccgaag
aaaagaagat
agtgcttgcg

ttaaggtttc

96/191

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



cgctgttcca
ggtcgtggtt
cctcgtceccett
caagccttca
tctgcacatg
cgacccgtgg
gtccagattg
attcggtatt
tcataggttg
ttgggtacct
gcaccccctce
aatcttggcc
tggccttgtce
cﬁtggctacc
ccgcaccatg
tcgaaagccc
gtttaccatc
agctcgggtt
cgctatcget
tggatggact
aaaaggattc
ggccggtgag
gcgcccctea
ctttgctggg
cataagcgag

aggcctctcc

ttccgagcetce
gaccctgaca
ggtgtagggg

gggggaggcc

cttgctggga
tgcgctaacc
tgcatttccc
caagaaattg
agctgtaagg
cttacctggt
accatcctat
atggtgttgt
accccctacg
gcaccagatg
ctgtttaccc
tcactgaaca
gacgggaaag
tceggggteg
gattgcccga
ggccgtgect
gccttctget
cttgtcggcg
ggccagtttt
cctaaggtcc
gtgccttcag

accgtccaac

45276

ccttctttcec
ctttcactgc
actttgccca
cacatctcat
tttatgtgac
cgtttgcegt
aacacggcct
ccttggtcgt
ctgacatgct
tgctttgtgt
ggttggtgtt
tggtttctct
acattcatca
ggacctactt
cgtcccagct
ccgtcaatgt
tcaagtgcgt
gcttcaatca
attggcaagg
attggctaac
tcaccgcatg
ttcacacggg
gtaatgtggc
cgctcggtga
atctttgtgce

ttctttgtgt

cactggagtg
agctctccgg
gctaaatgga
ggctgccctg
tgcggtgggt
ccctggctac
taccctgccce
tttgattttt
gtgtgttttg
gtttccttgce
tttcttgatt
ttggcttctt
ttacaccagt
ggccgctgtc
tgggtctctt
gatcgggtcc
aactgccgca
aatgcttgac
ggctgccccce
atcctctgge
tggcgattcc
atcgaataaa
acccatcaag
tgtgaaggtc
cttgcttgct

gttttttctc

42

aaagttgacc
tctggctact
ttaaaaatca
catgttgcct
tcttgcggca
ggacctggct
ttgtcagcac
gtttccatcg
cttgcaattg
tggttgcgcet
tctgtgaata
ggtcgttata
ggcccecegceg
cgccgegcetg
cttgagggtg
tccatgggcet
catgtcctta
tttgacgtaa
aagacccaat
gtcgaacccg
gggtccccag
caaggggggyg
ctaagcgaat
ggcagccaca
gccaaacctg

ctgtggagaa

ctgattgcag
ccaccacaaa
ggcaaatttc
gctcgatggc
ccggcaccaa
ctctctgtac
ttgtggcggg
gaggcatggc
ccagctatgt
gtttttcttt
tgccttcagg
ctaatgttgc
gtgttgccgce
cgttgactgg
ccttcagaac
ctggcggggt
cgggcaattc
agggagattt
tctgcacgga
gcgtcattgg
tgatcaccga
gcattgttac
taagtgaatt
taattaaaga
aactggaagg

tgatgggaca

97/191

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



tgcctggacg
cctggtcecgg
tgcgcaagtt
tgcctttttce
gcatccgttg
tgtgacctca
gtacttgttt
ggctttcttc
cggaatgaat
ggatttcctt
tgcagcgggt
gttggtacag
cgtggctcct
cagtatcttc
agtccttgcect
acccgcaccc
gggggatgag
tgttatgggc
tgaggaggtc
ctttgaccct
tgtttacacc
agttcaatgg
cggcgaactg
cctgactaag
ggcggcttgg

accctgggac

cccttggttg
agtgttttct
ctgatgatca
agcctcggtg
caggcagtga
ccagtcccag
aagtaccgtg
ttgagatact
catgagtctc
atgaaatgga
caatttatcg
gttgataaag
caactctcgc
gacctaaagg
gggtccaaaa
gtgcccatcc
gaccgtttga
gggaaaaagt
cataataaca
gagaagggaa
tccccatcetg
gaagctgcaa
actgccaaag
gagcagtgtt
ttgttactga

ctgtgaattt

45276

ctgtgagttt
cctttggaat
ggcttctgac
cagtgaccgg
tgaatttgag
tgatcacgtg
gcctgcacca
ttgccgaggg
tgactggtgce
ctgattttaa
aggctgccta
ttcgaggtac
ccggtgacat
ttggtagcac
tgaccgtggc
ccctcccacc
ataagaagaa
accagaaatt
cagatgagtg
ctctgtgtgg
gtaagaagtt
agctttccgt
aactggagaa
taaactgcta
aacagcggta

aaaagtggcc

ctttattttg
gtttgtgcta
agcagctctt
ttttgtcgca
cacctatgca
tggtgtcgtyg
tatccttgtt
aaagttgagg
cctcgctatg
gtgctttgtt
tgctaaagca
tttggccaaa
tgttgtcget
caagcatacc
gcgcgtegtce
gaaagttctg
gaggcgcagg
ttgggacaag
ggagtgtctc
acatgtcacc
cttggtcccc
ggagcaggcc
actgaaaaga
gccgcecagceg
aaaatagtca

agtgaggttg
43

aatgaggttc
tcctggctca
aacaggaaca
gatcttgcgg
ttcctgectce
cacctacttg
ggcgatggag
gaaggggtgt
agactcaatg
tctgcgtcca
cttagagtag
cttgaagctt
ctcggccaca
ctccaagcca
gacccgaccce
gagaatggcc
atggaagccc
aattccggtg
agagttggcg
attgaaaata
gtcaacccag
ctaggtatga
ataattgaca
acttgacccg
aatttcacaa

agctaaaaga

tccectgeegt
cgccatggtce
gatggtcact
ccactcaggg
ggatgatggt
ccatcatttt
tgttctctgce
cgcaatcctg
acgaggactt
acatgaggaa
aactggccca
ttgctgatac
cgcctgttgg
ttgaéaccag
ccacgcccce
ccaacgcttg
tcggcatcta
atgtgtttta
accctgccga
aggcttacca
agaatggaag
tgaatgtcga
aactccaggg
ctgtggtcgce
ccggaccttce

cgcggttgag
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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



cacaaccaac
gttccttcge
catcacgggc
actaaagagg
gacgctcctg
gtgaaaggag
actggaagcc
gggcgctceg
ccagcgtctg
cacggctgcg
tttgttttac
tgcccacccg
gggaacaggt
caggctgtgc
gggaagaaga
gcagtgttga
ctcggaaaga
gatctcgcat
ctttatgaac
gacttactgg
ccgatcacct
cttagttact
tttgaggaca
gccgagtctce
gggtttcaga

agaataataa

acccggttgce
ttatagacgt
cgggaaacac
aagtcgcact
aaattggtct
ttctgcagaa
cagtgcacgc
tcttggccac
tccttgatta
aagatgccgc
ctggagttct
ttcatcggcc
tcccaaccaa
gagaaaactg
agactaggac
gtggtgttac
acaagtttaa
cctgcgatcg
ttgcctgtge
tcacgcagtc
ctgtgtctaa
tcaaaagtgg
tgctcaaggt
ccaccatgcc
cggacccaaa

atgggcgcca

45276

gagaccgatc
cttgatctcc
tgggatcgat
cagtgcgcaa
cccttacaag
tacaaggttt
ggctgcctgce
gaccatgccc
ccttgactct
actgaaagac
tcgecttgtg
ttctacttac
ggacattcag
gcaaactgtc
catactcggc
ccagggcttc
ggagctacag
atccacgcct
tgaagagcat
cggcgcagtg
caccatttat
tcacccccat
tcaacccctg
aaactatcac
gaagacagca

gctagtcccc

gatggtggag
ggtgctgatg
ggcacgctct
ataatacagg
ctgtaccctg
ggagacatac
cttacgccca
cccgggtttg
aggcctgact
ctctctaaat
cggaaatacc
cctgctaaga
agcgtccctg
accccttgta
accaataact
atgaaaaagg
actccggtcc
gcaattgtcc
ctaccgtecgt
actaagagag
agtttggtga
ggccttctgt
atcgtctatt
tggtgggttg
ataacagact

aaccgtgaca

44

ttgtgctctt
catctcccaa
gggattttga
cttgtgacat
ttaggggtaa
cttacaaaac
acgccactcc
agttatatgt
gccctaaaca
atgacttgtc
tgtttgccca
attctatggc
aaatcgacgt
ctcttaagaa
tcatcgcact
cgtttaactc
tgggcaggtyg
gctggtttgc
acgtgctgaa
gtggcctgtc
tctatgcaca
tcttacaaga
cggacgacct
aacatctgaa
cgccatcatt

ggatcctcgce

gcgttccgeg
gttacttgcc
gtccgaagcc
taggcgcggce
ccctgagcgg
ccccagtgac
ggtgactgat
accgaccata
gctgacagag
cacccaaggc
tgtaggtaag
tggaataaat
tctgtgcgcea
acagtattgc
agcccaccga
gcccatcgece
ccttgaagcet
cgccaacctt
ctgctgccac
gtctggcgac
gcatatggtg
ccagctaaag
cgtgctgtat
tttgatgctg
tctaggctgt

ggccctegece

99/191

7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
852d
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180

9240



tatcacatga
gacagctgtg
gcgcagtgcg
tgggaaaaac
gcccecggcecc
caccagcatt
gagtgcaaat
ccgtataagce
ccaggtagat
gaagttgaac
atcaacatgg
ggtgctggga
ccaactcacc
ccggcaggca
ctagccggcg
caccttgatg
caactccacc
caactgaaga
agggacaaac
aggtatgggc
gactccagtc
ctcaacaggc
gacccacaca
ctcgcagtgce
gtcgctcagg

tctctcecgeg

aggcgagtaa
cttgtttgga
cccgcaagga
tcaggtccaa
cgtacgctac
gtccagtcac
cccctgtagg
ccccacggac
accaaactcg
taccagacgg
tcgctgtcge
aaacatactg
agaccatgct
caacgctgca
gttggtgtcc
ttttgaggct
cagtgggttt
ccatctggag
tcatgtccat
aggtcctcac
aaggcgccac
aaagagccct
ggcagctgca
accgcgacgg
ctctaggcaa

ccatttgtgce

45276

tgtttctgaa
gtatgatcct
cggctacagt
ttatgagggg
tgcctgtggce
aatctggtgt
gaaaggcaca
cgttatcatg
ccgcggacta
tgattatget
ttccaatgta
gctccttcaa
tgacatgatt
attccccgtc
tggcaagaat
tcttagtaaa
tgattctcat
gtttggacag
ggtcaacaca
cccctaccac
attcgatgtg
tgttgccatc
gggcttgttt
gcagctgatc
cggggataaa

tgatctagaa

tactatgcct
gaatggtttg
tttccecggeca
aagaagtcga
ctcgacgtct
ggccatccag
agccctttag
catgtggagc
gtctctgtca
agcaccgcct
ctgcgcagca
caggtccagg
agggctttgg
ccctececgea
tccttectag
actaccctca
tgctatgttt
aatatctgtg
acccgtgtga
agggaccgag
gttacattgc
accagggcaa
gatcttcctg
gtgctggata
tttagggcca

gggtcgagct
45

cagcggctgc
aagaacttgt
cgccgttett
gagtgtgcgg
gcatttacca
cgggttctgg
acgaggtgct
agggtctcac
ggcgtggaat
tgctccctac
ggttcatcat
atggtgatgt
ggacgtgccg
écggtccgtg
atgaagcagc
cctgtctagg
ttgacatcat
atgccgttca
cctacgtgga
aggacgacgc
atttgcccac
gacacgctat
caaaaggcac
gaaataacaa
cagataagcg

ctccgcteece

aatactcatg
agttggaata
catgtccatg
gtactgcggg
cacccacttc
ttcttgtagt
ggaacaagtc
cccccttgat
taggggaaat
ctgcaaagag
cggcccacce
tatttacaca
gttcaacgtc
ggttcgcatc
gtattgcaat
agacttcaag
gcctcaaact
gccagattac
aaaacctgtc
catcactatt
taaagattca
ctttgtgtat
acccgtcaac
agaatgcacg
tgttgtagat

caaggtcgca

100/191

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



cacaacttgg
cttgcacctc
gttgccagcc
gtgggccctt
gttaagggcg

gactgccggg

ttcattggcg
ctcccacgcg
gccgcgaaag
cacccggaga
atggtctgga
cagcttgcca
ccctgcatgg
gacctcgcgg
ggtgaaatgc
gttaagtaca
ggaaacggtg
atttataagg
ccaactttag
ggccaacttt
tttttggcca
ttggtttgct
atcttatgag
tcctttgggg
tcgaatgtac

ggctacgctg

gattttattt
actggcccgt
ttcgccctat
cggtgtttet
aggctcaatt
aatatcttga
acgtcaaagg
tccttcccaa
cattgtgcac
cccagtccaa
aagacaaaac
gctatgcctce
gcceccgecct
tcaéccctta
cccecggata
aacatacctg
aggactggga
ccactgccac
gcctgaattg
ttgtggatgc
ttttgtttgg
ccgcgatact
gcctttettt
atgctttggce
cgcatcatgg

tctcgcatta

45276

ctcacctgat
ggtgacaacc
ccataaatac
aggcactcct
gcttccggag
tgatcgggag
cactaccgtt
ggaatcagtt
actgacagat
gtgctggaaa
agcctatttc
gtacatccgt
ttgcaacagg
tgattacggc
caaaattctg
ggggtttgaa
ggattacaat
cagcttgaag
aaatgaaatg
tttcacggag
cttcaccatc
ccgtacgcege
cccagtgcca
accataaggt
aaaaagcagg

gtagtttgga

ttaacacagt
cagaacaatg
agccgcgcegt
ggggtcgtgt
acggttttca
cgagaagttg
ggaggatgtc
gcggtagtcg
gtgtacctcc
atgatgttgg
caacttgaag
gttcctgtca
agagtcgtcg
gctaaaatta
gcgtgcgcegg
tcggatacag
gatgcgtttc
ttttattttc
gggtccatgce
ttcttggtgt
gccggttgge
tctgccattc
agtggacatt
gtcaaccctg
gcaggctgcce

tgtggtggct

46

ttgctaaact
aaaagtggcc
gcatcggtgc
catactatct
gcaccggccg
ctgcgtccect
atcatgtcac
gggtttcaag
cagatcttga
acttcaaaga
gtcgctattt
actctacggt
ggtccaccca
tcctgtctag
agttctcgtt
cgtatctgta
gtgcgcgcca
ccccgggcecce
aaagcctttt
ccattgttga
tggtggtctt
actctgagca
cccacctggg
attgatgaaa
tggaaacagg

cattttcagc

cccagtagaa
agatcggctg
cggctatatg
cacaaaattt
aattgaggta
cccacacgct
ctccagatac
ccccggaaaa
cgcctatctc
agttcgacta
cacctggtat
gtacttggac
ctggggggct
cgcgtaccat
ggatgaccca
tgagttcacc
ggaagggaaa
tgtcattgaa
ttacaaaatt
tatcactata
ttgcatcaga
attacagaag
gaactaaaca
tggtgtcgcg
tggtgagcga

atctagccgce
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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



cattgaagcc
catgacaggt
ttttccaacc
acattcctcc
gcgggttcca
gaactcacag
atctacgaac
gatcatgacg
agtgtttacg
atattcggga
gccgaacatg
cagacctatt
cccttetttt
aaccatgttt
ttgctgtcct
gcaaaatccc
atgtgacaga
tctatgcttc
tcgtggctgt
gctccctggt
gggcaactgt
ttggagaaat
ccgttetgtt
atttacaact
tgggcagtgg

ctcactacta

gagacctgta
tcaaatgtaa
cctggttccc
atattttcct
atactacgta
tgaattacac
ccggtaggtc
agctagggtt
cctggttggce
tagggaatgt
acgggcagaa
accaacatca
cctcgtggtt
cagttcgagt
ccaagacatc
tcagtgccgt
tgagaattat
tgagatgagt
gtgtgtcaat
ggtcgaccat
tttagcctgt
gcttgaccgce
ttgctgtgct
tgacgctatg
agagttttgt

gccatttect

45276

aatatttggc
ccatagtgta
ggccaaagct
ctgttgcaac
ctgcttttgg
ggtgtgtcca
tctttggtgc
tatggtaccg
gttcttgtcc
gagtcgagtt
caccaccttg
agtcgacggc
ggttttaaat
cttgcagata

agttgcctta

acggcgatag

ttacattctt
gaaaagggat
tttaccagct
gtgcggttgc
ctttttgcca
gggctgttac
cgtcéacgcc
tgagctgaat
catctttccc

tgacacagtc

ctccecggetg
taatagcact
taatgatttt
ttcttgtact
tttccgetgg
ccttgcctca
aggatagggt
cctggecctct
ttcagctaca
tatgttgaca
cctcgtcatg
ggcaattggt
gtctcttggt
ttaagaccaa
ggcatcgcga
ggacacccgt
ctgatctcct
ttaaggtggt
acgtccaaca
tccatttcat
ttctgttggce
tcgcaattgce
agcaacgaca
ggcacagatt
gttttgactc

gctttagtca

47

cccatgctac
ttgaatcagg
cagcaatggt
ctttttgttg
ttaggggcaa
cccggcaagce
atgaccgatg
ccagcgaagg
cggcccagtt
tcaaacatca
acaacatttc
ttcacctaga
ttctcaggcg
caccaccgca
ctcggcecctcet
gtatgttacc
catgctttct
atttggcaat
tgtcaaggag
gacacctgag
aatttgaatg
tttctttgtg
gcagctccca
ggctagctaa
acattgtctc

ctgtgtctac

acaacctgcg
tgtttgctat
taatagctgt
tgctgtggtt
tttttctttce
agccgcagag
tgaggaggat
ccacttgact
ccatcccgag
actcatctgc
agccgtgttt
atggcttcgt
ttcgcctgcea
gcggcaagct
gaggcgattc
atcacagcca
tcttgcettt
gtgtcaggca
tttacccaac
accatgaggt
tttaagtatg
gtgtatcgtg
tctacagctg
caaatttgat
ctatggtgcc

cgccgggttt
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12420
12480
12540
12600
12660
12720
12780
12840
12900
12960
13020
13080
13140
lBZdO
13260
13320
13380
13440
13500
13560
13620
13680
13740
13800
13860

13920



gttcacgggc
tgcttcgtca
accaactttc
gagaaaaggg
gatggttccg
atgacttctg
acacgccagt
accttttgat
agagtacaaa
actcagccat
gcaagtacat
cggcaaatga
cattggtgcc
Atggtaaacct
gatggccagc
cagtccagag
tttcctctag
tgtctgtcgt
tcagggagga
attcgcgtca
ttgaattgga
tt

<210> 43

<211> 183
<212> PRT

ggtatgtcct
ttaggtttgce
ttctggacac
gcaaagttga
tggcaacccc
tcatgatagc
gatgatatat
cttcctgaat
taaggtcgcg
agaaacctgg
tctggcccect
taaccacgca
cgggttaaaa
tgtcaaatat
cagtcaatca
gcaagggacc
cgactgaaga
caatccagac
taagttacac
cagcatcacc

agaatgtgtg

45276

aagtagcatc
aaagaattgc
taagggcaga
ggtcgaaggt
tataaccaga
acggctccac
gccctaaagg
tgtgctttca
ctcactatgg
aaattcatca
gcccaccacg
tttgtcgtcc
agcctcgtgt
gccaaataac
gctgtgccag
gggaaagaaa
tgatgtcaga
cgcctttaat
tgtggagttt
ctcagcatga

gtgaatggca

tacgcggtct
atgtcctggce
ctctatcgtt
catctgatcg
gtttcagcgg
aaaaggtgcet
tgagtcgcgg
ccttcgggta
gagcagtagt
cctccagatg
ttgaaagtgc
ggcgtccecgg
tgggtggcag
aacggcaagc
atgctgggta
aataagaaga
catcacttta
caaggcgctg
agtttgccta

tgggctggca

ctgattgaca

gtgccctggce
gctacgcgtg
ggcggtcgcec
acctcaaaag
aacaatgggg
tttggcgttt
ccgactgcta
catgactttc
tgcactcctt
ccgtttgtgce
cgcaggcttt
ctccactacg
aaaagctgtt
agcagaatag
agatcatcgc
aaaacccgga
cccctagtga
ggacttgcac
cgcatcatac
ttcttgaggce

ttgtgcctct

tgcgttgact
taccagatat
tgtcatcata
agttgtgctt
tcgtccttag
tctattacct
gggcttctgce
gcgcactttc
tggggggtgt
ttgctaggcc
catccgattg
gtcaacggca
aaacagggag
aaagaagggg
tcagcaaaac
gaagccccat
gcggcaattg
cctgtcagat
tgtgcgectg
atctcagtgt

aagcactata

<213> Virus gay héi ching réi loan hé hép va sinh san & lon

<400> 43

48
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13980
14040
14100
14160
14220
14280
14340
14400
14460
14520
14580
14640
14700
14760
14820
14880
14940
15000
15060
15120
15180

15182



Met

Val

Asp

Asp

Ile

65

Gln

Asn

Met

Val

His

145

Phe

Phe

<210> 44

Ala

Ser

Ile

Ile

50

Ser

Tyr

Ala

Ser

Ser

130

Thr

Leu

Ala

Ala

Glu

Glu

35

Asn

Phe

Ile

Asp

Glu

115

Ala

Gln

Thr

Ile

<211> 178
<212> PRT
<213> Virus

Ala
Ala
20

Thr
Cys
Gly
Thr
Leu
100
Lys
Cys
Gln

Pro

Leu
180

Thr

Phe

Asn

Phe

Lys

Ile

85

Leu

Gly

val

His

Ser

165

Leu

Leu

Ala

Thr

Arg

Ser

70

Thr

Met

Phe

Asn

His

150

Ala

Ala

Phe

Cys

Thr

Pro

55

Ser

Ala

Leu

Lys

Phe

135

Leu

Met

Ile

Phe

Lys

Ala

40

His

Gln

Asn

Ser

Val

120

Thr

Val

Arg

45276

Leu

Pro

25

Ala

Gly

Cys

Val

Ala

105

Ile

Asp

Ile

Trp

Ala

10

Cys

Ala

vVal

Arg

Thr

90

Cys

Phe

Tyr

Asp

Ala
170

Gly

Phe

Gly

Ser

Glu

75

Asp

Leu

Gly

Val

His

155

Thr

Ala

Ser

Phe

Ala

60

Ala

Glu

Phe

Asn

Ala

140

Ile

Thr

Gln

Thr

Met

45

Ala

Val

Ser

Tyr

vVal

125

His

Arg

Ile

His

His

30

Val

Gln

Gly

Tyr

Ala

110

Ser

Val

Leu

Ala

Ile

15

Leu

Leu

Glu

Thr

Leu

95

Ser

Gly

Thr

Leu

Cys
175

ching réi loan hé hép va sinh san ¢ lon

49

Met

Ser

Gln

Lys

Pro

80

Tyr

Glu

Val

Gln

His

160

Leu
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<400> 44
Met Ala Ser

1

Val

Asp

Asp

Lys

65

Ile

Leu

Gly

Val

Ser

145

Thr

Ala

<210> 45

Ser

Ile

Ile

50

Ile

Thr

Met

Phe

Asn

130

Leu

Met

Ile

Gln

Lys

35

Ser

Pro

Ala

Leu

Lys

115

Phe

Val

Arg

<211> 14622

Ser

Ala

20

Thr

Cys

Gln

Asn

Ser

100

Val

Thr

Val

Trp

Leu

Phe

Asn

Leu

Cys

vVal

85

Ser

Val

Ser

Asp

Ala
165

Leu

Ala

Thr

Arg

Arg

70

Thr

Cys

Phe

Tyr

His

150

Thr

Phe

Cys

Thr

His

55

Thr

Asp

Leu

Gly

vVal

135

Val

vVal

Leu

Lys

Ala

40

Arg

Ala

Glu

Phe

Asn

120

Gln

Arg

Leu

45276

Val

Pro

25

Ala

Asp

Ile

Asn

Tyr

105

Val

His

Leu

Ala

Val

10

Cys

Ala

Ser

Gly

Tyr

Ala

Ser

Val

Leu

Cys
170

50

Gly

Phe

Ser

Ala

Thr

75

Leu

Ser

Gly

Lys

His

155

Leu

Phe

Ser

Phe

Ser

60

Pro

His

Glu

Ile

Glu

140

Phe

Phe

Lys

Ser

Ala

45

Glu

vVal

Ser

Met

Val

125

Phe

Met

Ala

Cys

Ser

30

Val

Ala

Tyr

Ser

Ser

110

Ala

Thr

Thr

Ile

Leu

15

Leu

Leu

Ile

Val

Asp

95

Glu

Val

Gln

Pro

Leu
175

Leu

Ala

Gln

Arg

Thr

80

Leu

Lys

Cys

Arg

Glu

160

Leu
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<212> ADN

45276

<213> Virus gay hoéi ching rbéi loan hé hédp va sinh san & lon

<400> 45
atgtctggga

ggccaagtct
gacacggacc
gttcccattg
atttttcctt
gttgctgatg
gtttacgagc
tacgcgaact
aattcccctt
tctagcatat
tctcgcatga
gagctagaac
cttgccgatt
ccttgecggcet
tttttgagcc
taccaaacca
ctccgtgctg
tcttggatca
tctcttcgea
cacaagtggt
aaagactcgg
tactccccac
atgattaata

gcttctgatg

tgttctcccg
attgcacacg
tcggtgcagt
gtatccccca
tagcgcgcat
tattgtaccg
gtggttgcaa
ccatgcacgt
tgcctcaacg
acaggtggga
tgtggactcc
accaggtcaa
gggagctcac
accttgttcg
agtcagccga
agtggggtgt
tggtcgaccc
ggcacttgac
ttgtgccgaa
atggtgccgce
cttccaccct
ctgcggacgg
atgacttcac

gtgaccttgc

gtgcatgtgce
gtgtctcagt
tggcttgttt
ggtggaatgt
gacctccggce
tgacggttgc
ttggtatccg
gtccgaccaa
ggcttgtcgg
aaaatttgta
ggaatccgat
ggtccttgtt
tgagtcccct
ggacccggct
agtgctcagt
gcctggcaag
tgatggtccc
cctgaatgat
cacagagcct
cggcaaacgg
caaggttgcc
gtcttgtggt
gtcccctcectg

tcaggccatt

accccggctyg
gcacggtctc
cacaagccta
tctccatctg
aatcacaact
ttaaccccta
attacggggc
ccgttccctg
cagccgttct
atttttatgg
gactccacgg
cggagctttc
gataacggtt
gtatccgaag
cgcgaggcgce
tacatccagce
attcacgttg
gatgtcaccc
accacacacc
gcccgtggcea
cgaccgactt
tggcatgccc
cctcggtaca

caatgtttgc

51

cccgggtatt
ttctctctce
aagacaagct
ggtgttgctg
tccttcaacg
gacacctccg
ctgtgcctgg
gtgccactca
gtccgttcga
attcctcctc
ctttggaagt
ccgcccatca
tttccttcag
gcaagtgttg
atctggctac
gcagacttca
aagcattgtc
cgggattcgt
ggatctttcg
agcgtgccgce
ccaccagtgg
ttgccgccat
acaggccgga

aactacctgc

ttggaacgcc
agaacttcag
ccattggaaa
gctgtcaacc
actcgtgaag
tgaactccaa
gatggctgtg
tgtgttaaca
agaggcccat
cgacggtcga
tctgccgecece
ccttgtcgac
cacgtcacat
gctttcctgce
cgcctatggt
agttcacggt
ttgcccccag
tcgcctaatg
ttttggagtyg
caaaagtgag
aatcgtcacc
actgaaccgg

ggacgattgg

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

1020
1080
1140
1200
1260
1320
1380

1440



cggaaccgcg
gtagaggtga
tgctctgaag
gaggccctgg
ttccttgcca
tcaccggagc
aaatgcggat
ccgagctcca
ccatccgtga
tcttgggaag
gaatctaagg
gtggtcctta
atgccactgg
gtaccggaca
ctggcgaggc
tcatttctgg
gcgtggectg
gtctttgtga
ctttccgaag
cccatcgatt
aaattcaggc
gatgttcatg
ggtagtcgtg
atgaaaactt
ttcctcectg

gacagtgccyg

cctgccctaa
ggcctggaat
gctgtgtcgce
cgtctgctta
atccacctcc
agtccggcett
ccacagaagg
aacaggccat
ctctgaacga
agcccaaaga
aaacagcccce
ccgaggaact
atttgacttg
atttgagctc
ctgcaccccg
atttgcctga
taagggctac
agcctcgagg
ccagttctgt
tgacaacttc
gcccgegttt
caaagataaa
cgaccccagce
ggcgctgcac
acatgattca

gcctgaagca

45276

cgccaaatac
ggctcctcgce
gtcgccttac
tagactgcct
ccaggagttc
ctctagtctg
ggaattcatc
ggccctectt
gtgcttccce
ccctggeget
tgaagaagct
tagcgagcaa
gccaacctta
tggcattggt
tcttgttgag
cgtgcagacc
cgcgtctgac
tgttttctct
cgtcgatgac
gaacgagacg
ctccgcgceaa
gagtcgggta
caccaagaag
ctcgcagttc

agacacaccg

actggtggcg

ctcataaaac
tccectctete
ccggaggacg
tcagactgtg
tggactcttg
tataaattgt
tatactgttg
gcaaaaatta
acggatgttc
gctgttgtcc
caagcgagaa
caggtgcagg
accgctacgg
gcccageccg
cgctgtggca
tcggaccagce
cccggttgga
gatggcgagt
cggacaaaag
ctctctgggt
gctttaatcg
tatgaacaat
tggctcgaca
caagctggtc
cctcctgttce

cagtgggata

52

tcaacggagt
gtgagtgcgt
ggttgcctaa
tttgtgatgg
acaaaatgtt
tgttagagat
agaggatgtt
aggtcccatc
cagtcaactc
tatgtccatc
accgtaaggt
tggttgaggg
cgacccctgt
ctaccgttca
cggagtcgaa
ctttagacct
tccacggtag
cggcccttca
aagctccggt
ctgacccctt
accgaggtgg
gccttcaagce
aaatgtggga
acattcttga
ccaggaagaa

ggaaatcgag

tcattgggag
tgttggcgtc
acgtgcactt
tattattgac
gacttccccg
cttgccgcag
gaaggattgt
ctcaaaggcc
tgagttaata
ggatgcaaaa
ccttcaccct
tgatcaggat
tagagggccg
agaactcatt
cggcagcagt
gtccctggcece
gcgtgagcect
gttcggagag
ggttgacgcc
tgaattcgcc
tccgecttgece
ttgtgaacct
cagggtggac
gtccctcaaa
ccgagctggt

tgtgacaccc
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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



cccacaaaac
caaggagatg
gatgtgggtg
agtcagcgcc
acacttttct
ctacttgctc
gtcttttctg
gctgtatttt
ccggagtgtce
agccttgtygg
tcacgttgtc
cttatttatg
gctcctgcag
gtgtccttgt
ggctggcgeg
gcttatgcca
gatcctagtc
cagcctacgce
aaggtcccag
gtccgctgeg
aatcagaccc
cttgccgtgg
acgtcacctc
tatcctactt
gttaccctgce

attttggtgc

cggttggacc
ccatctccge
gaggttggaa
ttacgacatg
cgccacgggg
tcctgctctg
gttctgtgcg
tattctcgac
atgctgagct
tcgggccatc
tctggtttgt
tggtgtccca
aagtggccct
gtgatcggtt
ggtgctggtyg
acttggatga
aggccattaa
ccgaggtcgt
tcaacccaga
gttattcgac
ccctcaggaa
cccaggtatc
aagtgtgtgg
atggccccgg
cattgttctc

ttgcctecctt

45276

ggtgcttgac
tgacaagcca
aagttttatg
ggtttttgag
ctctatggct
ccgttcttac
gtgtgttcgt
tccacccgac
tttggctctt
gggcctctta
tctcctacgt
agggcgttgt
taatgtgttt
ccaagcgcca
tggtgagagc
aaagaagata
atgcctgaaa
ccgtgtgtct
ctgcagggtt
agcacaactg
ctctgtcccce
tgtgtggact
tcgagggacc
agttgtgtgt
agccgttgcecce

gggcgcttta

caggccgtcce
ccccattcge
ctctccggca
gttctctccc
ccaggtgatt
ccaatactcg
ttgggtgttt
ccagtcggtt
gagcagcgcc
tgcgtcattc
atatgcatgce
cacaagtgtt
cctttttecge
aaaggagttg
cctattcatc
tccgcccaga
gttttgcagg
gagattccct
gtggtagatt
gtccttggtce
accaaaacaa
cttgttcatt
tctgacccgt
tcctctegac
catctttccg

gcccaccgcet

53

ctctgcctat
aaaacccttc
cccgtttegce
atctcccagce
ggctgtttgc
gatgccttcc
ttggttcttyg
cttcttgtga
aactttggga
ttggcaagtt
tcgcagattt
ggggaaagtg
gcgccacccg
accccgtgcea
aatcacacca
cggtgattgc
caggaggggc
tctcggceccce
cggacacttt
ggggcaactt
ctggtggggc
tcatcctcgg
ggtgttcgaa
tctgcgtgte
gtagagaggt

tggctcttaa

ggacatccag
tagtcaagta
ggggtccgtt
ttttatgctc
aggtgctgtt
cttattgggt
gatggctttt
ccacgattcg
acctgtgcgce
actcggtggg
ggcaatttct
tataaggacg
ctcatctctt
cttggcgaca
aaaaccgata
tgtcccgtat
tattgtggac
attttttccg
tgtggctgcg
tgccaagcta
ctcatacacc
cctttggtta
cccttttteg
tgccgacgga
ggggattttt

ggcagacatg
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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



tcaatggtct
ttctttccta
tcatttttgg
ctttgggcag
cagtatacct
atggcggcecg
gtcggatccce
gtcgtaggct
gtcactgcca
cgcatgcaca
ggcgttgccc
tcaaccggag
ggcgactcag
tcaaacaaac
gaaactaggc
attaagttga
ctccttgett
tttttcctte
tttttgctga
tttgtacttg
gcggctctca
ctggccacag
acatactgct
ggtgggctcc
atgctggttg

aatcttagga

ttttggcgtt
tgctcttgag
tgttttgcct
ttggccgttt
ccggaccacg
ttcggagagce
ttcttgaagg
cttcccttgg
cccatgtgtt
cgttcaatac
ctatggttaa
tcgaacctgg
ggtcacctgt
tcggttctgg
tctctgacct
gcccagceccat
ctgtcccegt
tctggcgcat
atgaaattct
catgggccac
accgcaacag
aaatcgggac
tcctgcccag
atgccctcgg
gtgatgggag

aaggcgtgtc

45276

ttgtgcttac
gtgggtaacc
accagctgcc
cacccaggtt
tggtgcagct
cgctttgact
tgctttcaga
ttctggagga
gaatggtaac
taatggtgat
gatcgctaag
catcatgggg
catttcagaa
tcttgtgaca
ttctagacat
catccctgat
gatggaaggt
gatgggccat
cccagcagtce
cccctggtceg
gttgtccctg
ttttgctggt
gttccttgct
cgtaattttg
tttctcaagc

gcagtcctgt

gcctggccca
cttcatcctc
ggcgttctct
gccggaatta
gctgtagcaa
ggacggactt
actcaaaagc
gttttcacca
acagccaggg
tatgcctggt
gggtatcgcg
gaaggattcg
gctggtgacc
acccctgaag
tttgcaggtc
gtgacaacta
ggcctctcaa
gcctggacac
ttggtccgag
gcacaagtgt
gcgttctacg
ggatggcctg
gtgactagtt
tggttattca
gctttcttece

ggcatgaata

54

tgagctcctg
tcactatgct
cgctgggaat
tcacacctta
cggctccaga
tgatcttcac
cctgccttaa
ttgatggcag
tcactggtga
cccatgctga
gtcgtgccta
ccttctgttt
ttattggagt
gggagacctg
caagcgtccc
ttccgagtga
ctgtccagct
ccattgttgce
ctgtgttctc
tgatgattag
cattcggagg
aactgtccca
atgtccccac
aataccgatg
tacggtattt

acgaatccct

gttaatttgc
ttgggtgcac
aaccggtctt
tgacatccac
aggtacttac
accatctgca
caccgtgaat
aagagtcatc
ttcctacaac
tgactggcaa
ctggcaaacg
cactaactgt
ccataccggt
ctccatcaag
tcttggggac
cttggcatcg
tttgtgcgtc
cgtaggcttc
ttttgcactc
actcctcacg
tgtcgttggce
agccctctcg
catcatcatc
cctccacaac
tgctgagggt

gacagctgct
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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



ttggcttgca
tgctttgtgt
gctagagctc
ttggccaagce
attgttctgce
aggaaaactg
actgtcgtgt
ccactttttg
atgaaaaaac
atttgggaca
catgcttttc
gccccccaac
ggcattacgt
aactgccttg
tgtgacctta
ctgaccactg
gcggcctagt
ccttaggctc

aggggcacgc

cgtcccttgt
ggcatggggc
caaaggtaga
acgcccctaa
gtaaaggtcg
ccaagtccgc

gcaaatccac

agttgtcgca
ccgcttcaaa
tgcgtcagga
tcgaggettt
ttgggcaaca
tgtctgtgca
ccaacacgcc
aaaatggccc
actgtgtatc
agtctaacgg
aggacaggtc
agggattcga
ataacaggca
aagctgccag
cagctaccga
aacaggcttt
tgtaactgaa
tttagaccta
tgtcgtggcg
tgacgttctc
cgggaatatg
actagagttg
cctccaactc
ccttgtcaac
aattcatgcg

gctgggtacc

45276

agctgacctt
catgaaaaat
gctggcctcce
cgctgagacg
cccccatgga
agaaacacga
cgtggatacc
gcgccatcge
cctcggcettce
cgacaccttt
aaccgactat
tccaaagtcc
tctggtcaaa
actgtccctt
agtggagaaa
aaactgctag
acggcggtaa
aaagtcacct
aacttatgtt
ctcaaacccg
ggcgtgaacg
tccaagcaaa
ccctacaagce
actaggtttg
gcttgttgce

actcttcaac

gattttttgt
gcagctggcc
ttggttcagg
gccactccgt
tccatcctceg
tgcctgggtyg
ttgaccggta
agcgaggacg
cacaaaatca
tacacggatg
agagacaggg
gaagcccctg
ggtaaggagg
gagcaagctc
ctaaagcgca
ccgccagcgg
aaatcgtaaa
ccgaggtgga
ccggtgtcgt
gacttgacac
gttctatttg
taatccaagc
tttatcctgt
gagatttacc
tgcatcccaa

atggtttcga

55

ccagtttaac
aatacatcga
ttgacaagat
cacttgacac
acattaatgt
gttccaaatt
tcccacttca
acgacctcaa
atggtaaagt
attcccgata
attatgaagg
ttggcactgt
tcctagttcc
ttgctgggat
tcattagtca
cttgacccgce
ataccacagc
ggtgaagaaa
cttgatgagg
aacacccggc
ggattttgaa
atgtgaagtc
caggggggac
ttacaaaact
tggggtcctc

gctttatgtc

gaacttcaag
ggcggcgtat
gaaaggagta
aggggacgtg
ggggggtgaa
cagtgtctgc
gacgccaacc
agttgagaga
ttactgcaaa
cactcaagac
tgtacagacc
tgtaatcggt
caaacctgac
gggccaaact
actccaaggt
tgtggccgeg
agaactttca
tcaactgagc
cctcacccac
attcaaccag
actgcaccca
aggcgcgggyg
cccgagcggce
ccccaagaca
gtgtctgatg

cccactgtac

110/191

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



cttatagtgt
atggcacttc
ttgtcttgcc
cgccaccact
gccagaggtt
gtgccgtcaa
ccaaacctaa
cagcactcag
tggggaaaaa
acctggcttc
tgtatgaact
accttgtggc
ccgtcaccag
tttcggcctt
ttgaggacct
cggaaagacc
gctttaaaac
gaattgaagc
atcatatgaa
attcgtgtgce
cccggtgtgce
gggagaagct
ccaaagccga
atcaacactg
agtgtcagtc

cgtacaaacc

catggaatac
caaggctgct
tggggtccta
gttccttcca
cccaacaaag
ggaaaattgg
aactagaacc
tggtgtcacc
caagtttaag
ctgcgatcgce
tgcaggatgt
aacgcaggat
tgtgtccaac
gaagatgggt
tcttgaaatc
cacttttccc
ggacccaaag
aggacggcag
ggcgcagaac
ttgcattgac
tcgccaggac
gaaaagtcat
ctatgcgtcc
cccagtcact
acctgtcggg

tcctcgtacce

45276

cttgattcac
gcagaggacc
cgcctagtgce
tcaacctacc
gatgtccaga
cagactgtga
atcctaggta
caggcgttca
gaattgcatt
agcacccccg
gaagagtact
ggcgctttca
accgtctact
catgaaattg
cagcccatgt
aactaccatt
aaaactgtca
ttagtcccca
gcctcagagt
catgaccccg
ggttaccgtt
aatgaaggga
gcctgtggac
ctgagctgtg
gctggcaaat

attatcatga

gccctgacac
tccaaaaata
gcaggttcat
ctgccaagaa
gcatacctga
caccttgcac
ccaacaactt
tgaagaaggc
gcactgtcgc
ccattgtgag
tgcctagcta
caaaacgcgg
cactgataat
gtctcaagtt
tagtgtattc
ggtgggtcga
taactgataa
atcgcgaccg
attatgcgtc
agtggtatga
ttccaggccc
agaaatgccg
ttgatttgtg
gccaccatgc
ccccecttga

aggtggacaa

56

cccttttatg
tgacctatcc
ctttagccat
ctccatggca
aattgatgaa
cctcaaaaaa
catagccttg
ctggaagtcc
cggcagatgc
gtggtttgtt
cgtgctcaac
tggcctgtcg
ttacgcccag
ccttgaggaa
tgatgacctc
gcatcttgac
acccagtttt
tattctggct
cgctgccgcea
ggatcttatc
ggcatttttc
tcactgcggc
tttgttccat
cggttcaaag
cgctgtgctg

Caaaacaacg

tgtactaaac
actcaagggt
gttggtaagg
ggggtcaatg
atgtgcgccce
cagtactgtt
gctcacaggt
ccaattgcct
cttgaggctg
gccaacctcc
tgttgccatg
tccggggacce
cacatggtgc
cagctcaaat
gtcttgtatg
ctgatgttgg
ctcggctgca
gctcttgcat
attctgatgg
tgcggcatcg
atgtccatgt
atctgcgacg
tcacactttc
gaatgttcgc
aaacaaatcc

acccttgacc

111/191

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



cgggaagata
aggttgatct
taaacatggt
gttccggaaa
ctactcatca
caggagcctc
tcgccagcgg
atctagacat
aacttcaccc
agctgaccac
gggagaaact
cctttggtca
attcatccca
taaacaaatc
accctcatga
ttgcgttcag
tagcgaaggc
ctctcttage
cacataacct
agctggcgcce
ttgtcgctag
atgtggtcgg
tatacatcgg
ccacagattg
acgcatttat

aatacctacc

tcagtcccgt
ttctgatgga
gaaggtggct
aaccacctgg
gacaatgttt
aggactccct
acatgtccct
tctaaggctg
ggtcggcttt
catttataga
tgaatccaag
ggtcctgaca
gggggcgacc
ccgagcactt
ccaactccag
ccgtggggat
cctagagaca
cgcttgttcg
ggggttttac
acattggcca
tatgcgccca
gccatccatt
gggcgagcct
tcgggaatat
tggcgatgtc

taggtccctg

45276

cgaggtcttyg
gactaccaag
tgcaacgtac
ctactgaacc
gacatagtca
tttccaccac
ggccgagtgt
ctttccaaaa
gattcctatt
tttggcccta
gccaggaaca
ccgtaccaca
ttcgacattg
gtagccatca
gagtttttca
gagctggttg
ggttcacccc
gccagtctag
ttttccececgg
gtggtcaccc
attgatgccc
tttcttggca
caggccctgce
ctcgacgcgg
aaaggcacta

cctaaagact

ttgcagtcaa
tggtgcctct
tactcagcaa
aagtccagga
gtgctcttaa
ctgccaggtc
catatctcga
caccccttgt
gttatgtgtt
acatctgtgc
ccagagtggt
aagatcgtac
tgacattgca
ctcgggcaag
acttaacccc
ttttgaatgt
gatttcgagt
aagggagctg
acagcccagc
accagaataa
gctacagcaa
ctcctggtgt
cagaaacact
ctgaggaaga
cgatcggggg

ctgttgctgt

57

aagaggtatt
tttgccgact
gtttatagta
cgatgatgtc
agtttgcagg
cgggccgtgg
tgaggcagga
gtgtttgggt
cgatcagatg
agccatccag
tttcaccacc
cggctctgca
tctaccatcg
acatgggttyg
cgagcgcact
ggataatgcg
atcggacccyg
catgccacta
ttttgcaccc
tcgagcgtgg
gccaatggtc
ggtgtcatac
cgtttcaaca
ggcagcgaga

gtgtcaccac

ggttggggtg

gcaggtaatg
tgcaaagaca
gggccgeeag
atttacacac
tattccatcc
gttaggctca
tattgcaatc
gaccttcagc
cctcagaagc
ccttgttaca
cggcctgtgg
ataactatag
ccaaagtccc
ttcatttatg
gattgtaacc
gtcacaactg
aggtgcaagt
ccacaagtag
ctgccaaaag
cctgatcgac
ggtgcagggt
tatctcacat
ggacgtatag
gaacttcccc
attacatcga

agttcgcccg
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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



gtagggctgce
atttgcaacc
gactgatggt
cgctgecccga
cgtgtatagg
acctggcagt
aggaccttgg
ttgagaacac
ctgactataa
accatacgta
tgcctcctga
tcagtcagtt
tctttctege
gagtggtttg
aggtcctatg
cacccgttygg
cgccgcattt
gaagccactc
gcagtggagg
gccgttggca
cccacaccag
gcttccatct
attccagctc
taactatcaa
tcgagcctgg

atgatgagtt

taaagccgtyg
ggagacggca
ctggaaaggc
ttatgctagg
gccggcaaca
gacaccgtat
gccgcagtgg
tgaagattgg
ttggcattgt
tcattttgcc
gcaagtgccg
gttcgtggat
catattgttt
ctccgegttt
agggcttgct
gtatactttg
accggaccat
tcacaaaact
ctgattcttg
atgtgagcct
gtacgaggcc
tctectctgt
tacgctatgt
ttacactata
ccgtaacgtyg

gtcaatgtcc

45276

tgcactctca
tcaaaatgct
gccacagcct
ttcattcagc
gccaatcgca
gattacggtg
aagattttgg
gcaattctcg
gtacgagaac
cttggcactg
tgaacgcgga
gccttcactg
gggttcactg
ctccgttcge
acccaactgc
gcatatgcga
ggaacattcg
gtcaaggctt
ccgcttectt
ggagtacaac
caagttgacc
ggcttcgtct
ttttggtttc
tgtaagccat
tggtgcaaaa

attccgtcceg

ccgatgtgta
ggaaacttaa
atttccagtt
tacccaagga
aggttgtgcg
ctcaggtcat
ggttgcagcc
cacgccgtat
gcccacacgc
aactgcaagt
gtgatgcaat
agttccttgt
ttgcaggctyg
gctctgccat
agaccggatg
gtctcccacc
ggtcaagcgg
gacgtagtca
agctcacgac
actactttgg
gattttaggc
gttaccttgt
cattggccca
gccctaccag
tagggcacga

ggtacgacaa

58

cctcceccecgaa
actggatttc
ggaagggctg
tgccgttgtyg
aaccacagac
tttgacaaca
tttcagacga
gaatgacggc
aatttacggg
agagctgggc
gggtttactg
tagtgtggtt
gttattggtc
tcactcttcc
tcccacaatt
taattgacga
cctggaagca
ctcatttcca
tcgcgatgcet
accgcgttga
aatggcttat
tcacagtgct
cggcaacaca
tcaagctgcc
caggtgtgag

cctcaaactt

ctccgaccat
agggatgttc
acatggtcag
tacatcgatc
tggcgggceceg
gcctggtteg
acatttggct
aaagattaca
cgcgcccgtyg
agaccccggc
tggagtaaaa
gacattgtca
ttccttctca
gaactatcga
cgcagttaag
aatggtctct
ggttgttagt
acacctggcc
gaaaaacctt
gctcatcttt
cagcgtgcac
ttggcttcga
tcattcgaac
caacaaagac
gaacgtgacc

gagggttatt
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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



atgcttggcet
gaataggaaa
atgatggaca
attaccatca
tttcctectg
cttctcgacg
ccttcagaac
cctcaggagg
ggctaatgtg
ccttttctac
tggcgttgtt
tcagcagcac
gatgaggtgg
tcttgcaagt
tgtaccggct
atatataatt
tgggcagtcg
ctcacaacaa
attggcgagc
tgttttgtca
accaacttca
gagaaattgg
gaaggggtta
acttttgcaa
cacccataat

tcttgatatt

ggcttttttg
cgtgtcgcge
aaattcaacc
tcaaatagac
gctggtgctc
catctatcag
atcaattgtt
tcgtcccaat
accgatgaat
gcctcggaaa
tccgettgtg
catttggtaa
gctacaacca
tggggcattt
tgtcttggtc
tgacgatatg
aaacctttgt
gccatttcct
ggtatgtact
tccgtgetge
tcgtggacga
gcaaagctga
aagctcaacc
cgatcccacc
gatatacgcc

tctgaattgt

45276

tccttttect
gtctttgtgg
atatctgcca
gggggcaatt
aacatctcat
atattaagac
tccaatctca
gtcgtgaagc
cgtatttgta
tgagcgagaa
ttaatttcac
ttgatcacat
ttgcttgttt
cttgactcct
ctttgtcgat
cgagctgaat
gctttaccca
tgatgcgctc
tagcagcatg
taaaaattgc
ccggggaaga
agtcggtggt
tttgacgagg
gccgcacaaa
cttaaggtgt

tcctttactt

acgcggccca
ataagcgaca
gacacaacat
ggtttcattt
ggtttctgag
caacacgacc
cagggcctca
cgtcggcatt
caacgcggac
aggcttcaaa
agattatgtg
tcggttacta
gcttgccatt
cactcttgct
ggcaacgacg
gggaccgaat
gttgccactc
ggtctcggcg
tacggcgttt
atggcttgcc
atccatcgat
gaccttgtca
acttcggctg
aactcgtgct
cacgcggccg

ttgggtacat

59

attccatccg
ccagttcatt
ctccgegtceg
ggaatggctg
gcgttcgect
gcggcetgceceg
acagcgcaag
ccccagtaca
ttgctgatgc
gtcatctttg
gcccatgtga
cacttcttga
cttttggcgg
tctggtggcet
acagctcgac
ggttgtccgg
atatcatttc
ctgtgtccge
gcgccttege
gctatgcccg
ggaagtcttc
acattaagca
agcaatggga
ggcctttage
actcctgggg

gacatatgtg

gagctgttcg
tgcgccgagce
tatgcggtgt
cgaccattct
gcaagccctg
gtttcatggt
gtaccactcc
tcacgataac
tttccgegtg
ggaatatttc
cccaacacac
caccgtctac
tatgaaatgt
ttttttgctg
atcccaatac
tcattttgat
actgggtttt
cacaggattc
ggcgttcgta
cacccggttt
aatagtggtg
tgttgtcctc
agcctagacg
atcacatata
ctgttgcaca

cattttcaat
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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



ccaccaaccg
gcctcacaga
gatacattct
cgtctggtaa
tagtacctgg
ttaacctcgt
ccgatgggga
tcccagcgee
tttcccctag
tgcttgcaat
agcgggaagg
attcgcgtga
<210>
<211>

<212>
<213>

46
221
ADN

<400> 46

atgatgtgta
gcgtgggtac
ctctcggggce
tccggagagc
<210>
<211>

<212>
<213>

47
114
ADN

<400> 47

tttgacagtc aggtgaatgg ccgcgattga cgtgtggcct ctaagtcacc tattcaatta

tgtcgcatte
gtcatggaag
ggcccctgece
ccgagcatac
gcttcggagce
caagtatggc
aaggccagcc
agcaatctag
ctgctgaaga
cgatccagac
tcagtttcca

cttctacatc

gggtattccc
agccctgecc
gagcgcgcecg

acctgcttta

45276

actctggggg

ttcatcactt
catcacgtag
gctgtgagaa
ctcgtgetgg
cggtaagaac
agtcaatcaa
gggaggacag
tgacattcgg
ggctttcaat
ggttgagttc

cgccagtcag

cctacataca
caccctttgg
cctgctgctc

cgggatctcc

ctgtagtcgc
ccagatgcag
aaagtgctgc
agcccggact
gcggcaaacyg
cagagccaga
ctgtgccagt
gccaaaaaga
caccatctca
caaggcgcag
atgctgccgg

ggtgcaaatt

ccttttgtgg
attgtgttgc
aggcctccat
aacatcagtg
agctgttaaa
agaaaagaag
tgctgggtac
agaagcctga
cccaggccga
gaactgcgtc
ttgctcatac

aa

ggtgtttaca
ctaggccggc
tcaatcccag
aacggcactc
cgaggagtgg
aaatgcagct
aatgataaag
gaagccacat
acgttccctc
gctttcatcc

agtgcgcctg

Virus gay hoéi chimg réi loan hé hdp va sinh san & lon

cgacactctt agtgtttgtg taccttggag

tccectgttct agcccgacag gtacccttcet

ccttgcggeg ggaaggacct cccgagtatt

gccctttaac

C

Virus gay héi chung rbi loan hd hép va sinh san & lon

gggcgatcac atgggggtca aacttaatta ggcaggaacc atgtgaccga aatt

<210> 48

60

115/191

13980
14040
14100
14160
14220
14280
14340
14400
14460
14520
14580

14622

60
120
180

221

60

114



<211> 14984
<212> ADN

45276

<213> Virus gay hoi ching réi loan hé hép va sinh san & lon

<400> 48
atgatgtgta

gcgtgggtac
ctctcggggce
tccggagagce
ggtgcatgtg
ggtgtctcag
ttggcttgtt
aggtggaatg
tgacctccgg
gtgacggttg
attggtatcc
tgtccgacca
gggcttgtcg
aaaaatttgt
cggaatccga
aggtccttgt
ctgagtcccc
gggacccggce
aagtgctcag
tgcctggcaa
ctgatggtcc
ccctgaatga
acacagagcc

ccggcaaacg

gggtattccc
agccctgcecc
gagcgcgccg
acctgcttta
caccccggcet
tgcacggtct
tcacaagcct
ttctccatct
caatcacaac
cttaacccct
gattacgggg
accgttccct
gcagccgttc
aatttttatg
tgactccacg
tcggagcttt
tgataacggt
tgtatccgaa
tcgcgaggceg
gtacatccag
cattcacgtt
tgatgtcacc

taccacacac

ggcccgtggce

cctacataca
caccctttgg
cctgctgcetce
cgggatctcc
gcccgggtat
cttctctctc
aaagacaagc
gggtgttgcet
ttccttcaac
agacacctcc
cctgtgcectg
ggtgccactc
tgtccgttcg
gattcctcct
gctttggaag
cccgcccatc
ttttccttca
ggcaagtgtt
catctggcta
cgcagacttc
gaagcattgt
ccgggattcg
cggatctttc

aagcgtgccg

cgacactctt
tcecectgttet
ccttgcggceg
gccctttaac
tttggaacgc
cagaacttca
tccattggaa
ggctgtcaac
gactcgtgaa
gtgaactcca
ggatggctgt
atgtgttaac
aagaggccca
ccgacggtcg
ttctgccgcec
accttgtcga
gcacgtcaca
ggctttcctg
ccgcctatgg
aagttcacgg
cttgccccca
ttcgcctaat
gttttggagt
ccaaaagtga

61

agtgtttgtg
agcccgacag
ggaaggacct
catgtctggg
cggccaagtec
ggacacggac
agttcccatt
catttttcct
ggttgctgat
agtttacgag
gtacgcgaac
aaattcccct
ttctagcata
atctcgcatg
cgagctagaa
ccttgccgat
tccttgegge
ctttttgagc
ttaccaaacc
tctcecgtget
gtcttggatc
gtctcttcgce
gcacaagtgg

gaaagactcg

taccttggag
gtacccttct
cccgagtatt
atgttctccc
tattgcacac
ctcggtgcag
ggtatccccc
ttagcgcgcea
gtattgtacc
cgtggttgca
tccatgcacg
ttgcctcaac
tacaggtggg
atgtggactc
caccaggtca
tgggagctca
taccttgttc
cagtcagccg
aagtggggtg
gtggtcgacc
aggcacttga
attgtgccga
tatggtgccg

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

1020
1080
1140
1200
1260
1320
1380

1440



tcaaggttgc
ggtcttgtgg
cgtcccctet
ctcaggccat
acgccaaata
tggctcctceg
cgtcgectta
atagactgcc
cccaggagtt
tctctagtct
gggaattcat
tggccctect
agtgcttccc
accctggcgce
ctgaagaagc
ttagcgagca
ggccaacctt
ctggcattgg
gtcttgttga
acgtgcagac
ccgegtctga
gtgttttctc
tcgtcgatga
cgaacgagac
tctccgecgea

agagtcgggt

ccgaccgact
ttggcatgcc
gcctcggtac
tcaatgtttg
cctcataaaa
ctccctctcet
cccggaggac
ttcagactgt
ctggactctt
gtataaattg
ctatactgtt
tgcaaaaatt
cacggatgtt
tgctgttgte
tcaagcgaga
acaggtgcag
aaccgctacg
tgcccagccce
gcgctgtggce
ctcggaccag
ccccggttgg
tgatggcgag
ccggacaaaa
gctctctggg
agctttaatc

atatgaacaa

45276

tccaccagtyg
cttgccgceca
aacaggccgg
caactacctg
ctcaacggag
cgtgagtgcg
gggttgccta
gtttgtgatg
gacaaaatgt
ttgttagaga
gagaggatgt
aaggtcccat
ccagtcaact
ctatgtccat
aaccgtaagg
gtggttgagy
gcgacccctg
gctaccgttc
acggagtcga
cctttagacc
atccacggta
tcggccecctte
gaagctccgg
tctgacccct
gaccgaggtg

tgccttcaag

gaatcgtcac
tactgaaccg
aggacgattg
ccgccatagce
ttcattggga
ttgttggcgt
aacgtgcact
gtattattga
tgacttcccc
tcttgcegea
tgaaggattg
cctcaaaggc
ctgagttaat
cggatgcaaa
tccttcaccce
gtgatcagga
ttagagggcc
aagaactcat
acggcagcag
tgtccctgge
ggcgtgagcc
agttcggaga
tggttgacgc
ttgaattcgc
gtccgcttge

cttgtgaacc

62

ctactcccca
gatgattaat
ggcttctgat
tcggaaccgc
ggtagaggtg
ctgctctgaa
tgaggccctg
cttccttgee
gtcaccggag
gaaatgcgga
tccgagetcec
cccatccgtg
atcttgggaa
agaatctaag
tgtggtcctt
tatgccactg
ggtaccggac
tctggcgagg
ttcatttctg
cgcgtggcect
tgtctttgtg
gctttccgaa
ccccatcgat
caaattcagg
cgatgttcat

tggtagtcgt

cctgcggacyg
aatgacttca
ggtgaccttg
gcctgcceccta
aggcctggaa
ggctgtgtcg
gcgtctgcett
aatccacctc
cagtccggcet
tccacagaag
aaacaggcca
actctgaacg
gagcccaaag
gaaacagccc
accgaggaac
gatttgactt
aatttgagct
cctgcacccc
gatttgcctg
gtaagggcta
aagcctcgag
gccagttctg
ttgacaactt
cgcccgegtt
gcaaagataa

gcgaccccag
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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



ccaccaagaa
cctcgcagtt
aagacacacc
aactggtggc
cggtgcttga
ctgacaagcc
aaagttttat
gggtttttga
gctctatggc
gccgttctta
ggtgtgttcyg
ctccacccga
ttttggctct
cgggcctcett
ttctcctacg
aagggcgttg
ttaatgtgtt
tccaagcgcece
gtggtgagag
aaaagaagat
aatgcctgaa
tccgtgtgtce
actgcagggt
cagcacaact
actctgtccc

ctgtgtggac

gtggctcgac
ccaagctggt
gcctcctgtt
gcagtgggat
ccaggccgtce
accccattcg
gctctccgge
ggttctctcce
tccaggtgat
cccaatactc
tttgggtgtt
cccagtcggt
tgagcagcgc
atgcgtcatt
tatatgcatg
tcacaagtgt
tccttttteg
aaaaggagtt
ccctattcat
atccgcccag
agttttgcag
tgagattccc
tgtggtagat
ggtccttggt
caccaaaaca

tcttgttcat

45276

aaaatgtggg
cacattcttg
cccaggaaga
aggaaatcga
cctctgecta
caaaaccctt
acccgtttceg
catctcccag
tggctgtttyg
ggatgccttc
tttggttctt
tcttcttgtyg
caactttggg
cttggcaagt
ctcgcagatt
tggggaaagt
cgcgccaccc
gaccccgtgce
caatcacacc
acggtgattg
gcaggagggyg
ttctcggecc
tcggacactt
cggggcaact

actggtgggg

ttcatccteg

acagggtgga

agtccctcaa
accgagctgg
gtgtgacacc
tggacatcca
ctagtcaagt
cggggtccgt
cttttatgcet
caggtgctgt
ccttattggg
ggatggcttt
accacgattc
aacctgtgcg
tactcggtgg
tggcaatttc
gtataaggac
gctcatctct
acttggcgac
aaaaaccgat
ctgtcccgta
ctattgtgga
cattttttcc
ttgtggctgce
ttgccaagct
cctcatacac

gcctttggtt

63

catgaaaact
attcctccct
tgacagtgcc
ccccacaaaa
gcaaggagat
agatgtgggt
tagtcagcgc
cacacttttc
tctacttgcet
tgtcttttct
tgctgtattt
gccggagtgt
cagccttgtg
gtcacgttgt
tcttatttat
ggctcctgca
tgtgtccttg
aggctggcgce
agcttatgcc
tgatcctagt
ccagcctacg
gaaggtccca
ggtccgctgce
aaatcagacc
ccttgccgtg

aacgtcacct

tggcgctgca
gacatgattc
ggcctgaagc
ccggttggac
gccatctccg
ggaggttgga
cttacgacat
tcgccacggg
ctcctgctct
ggttctgtgc
ttattctcga
catgctgagc
gtcgggccat
ctctggtttg
gtggtgtccc
gaagtggccc
tgtgatcggt
gggtgctggt
aacttggatg
caggccatta
cccgaggtcg
gtcaacccag
ggttattcga
cccctcagga
gcccaggtat

caagtgtgtg
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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



gtcgagggac
gagttgtgtg
cagccgttgce
tgggcgcttt
tttgtgctta
ggtgggtaac
taccagctgce
tcacccaggt
gtggtgcagc
ccgctttgac
gtgctttcag
gttctggagg
tgaatggtaa
ctaatggtga
agatcgctaa
gcatcatggg
tcatttcaga
gtcttgtgac
tttctagaca
tcatccctga
tgatggaagg
tgatgggcca
tcccagcagt
ccccctggte
ggttgtccct

cttttgctgg

ctctgacccg
ttcctctcecga
ccatctttcc
agcccaccgc
cgcctggecece
ccttcatcct
cggcgttctce
tgccggaatt
tgctgtagca
tggacggact
aactcaaaag
agttttcacc
cacagccagg
ttatgcctgg
ggggtatcgc
ggaaggattc
agctggtgac
aacccctgaa
ttttgcaggt
tgtgacaact
tggcctctca
tgcctggaca
cttggtccga
ggcacaagtg
ggcgttctac

tggatggcct

45276

tggtgttcga
ctctgcgtgt
ggtagagagg
ttggctctta
atgagctcct
ctcactatgc
tcgctgggaa
atcacacctt
acggctccag
ttgatcttca
ccctgcctta
attgatggca
gtcactggtg
tcccatgcectg
ggtcgtgcect
gccttetgtt
cttattggag
ggggagacct
ccaagcgtcc
attccgagtg
actgtccagc
cccattgttg
gctgtgttct
ttgatgatta
gcattcggag

gaactgtccc

accctttttce
ctgccgacgg
tggggatttt
aggcagacat
ggttaatttg
tttgggtgca
taaccggtct
atgacatcca
aaggtactta
caccatctgce
acaccgtgaa
gaagagtcat
attcctacaa
atgactggca
actggcaaac
tcactaactg
tccataccgg
gctccatcaa
ctcttgggga
acttggcatc
ttttgtgcgt
ccgtaggctt
cttttgcact
gactcctcac
gtgtcgttgg
aagccctctc

64

gtatcctact
agttaccctg
tattttggtg
gtcaatggtc
cttctttect
ctcatttttg
tctttgggca
ccagtatacc
catggcggcc
agtcggatcc
tgtcgtaggce
cgtcactgcce
ccgcatgcac
aggcgttgcce
gtcaaccgga
tggcgactca
ttcaaacaaa
ggaaactagg
cattaagttg
gctccttgcet
ctttttcctt
ctttttgctg
ctttgtactt
ggcggctctce
cctggccaca

gacatactgc

tatggccccg
ccattgttct
cttgcctcect
tttttggcegt
atgctcttga
gtgttttgce
gttggccgtt
tccggaccac
gttcggagag
cttcttgaag
tcttcccttg
acccatgtgt
acgttcaata
cctatggtta
gtcgaacctg
gggtcacctg
ctcggttctg
ctctctgacc
agcccagcca
tctgtceccceg
ctctggcgca
aatgaaattc
gcatgggcca
aaccgcaaca
gaaatcggga

ttcctgcecca

119/191

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



ggttccttge
gcgtaatttt
gtttctcaag
cgcagtcctg
aagctgacct
acatgaaaaa
agctggcctc
tcgctgagac
acccccatgg
aagaaacacg
ccgtggatac
cgcgccatcg
ccctcggcett
gcgacacctt
caaccgacta
atccaaagtc
atctggtcaa
gactgtccct
aagtggagaa
taaactgcta
aacggcggta
aaaagtcacc
gaacttatgt
cctcaaaccc
gggcgtgaac

gtccaagcaa

tgtgactagt
gtggttattc
cgctttcttc
tggcatgaat
tgattttttg
tgcagctggce
cttggttcag
ggccactccg
atccatcctc
atgcctgggt
cttgaccggt
cagcgaggac
ccacaaaatc
ttacacggat
tagagacagg
cgaagcccct
aggtaaggag
tgagcaagct
actaaagcgc
gccgccagceg
aaaatcgtaa
tccgaggtgg
tccggtgtceg
ggacttgaca
ggttctattt

ataatccaag

45276

tatgtcccca
aaataccgat
ctacggtatt
aacgaatccc
tccagtttaa
caatacatcg
gttgacaaga
tcacttgaca
gacattaatg
ggttccaaat
atcccacttc
gacgacctca
aatggtaaag
gattcccgat
gattatgaag
gttggcactg
gtcctagttc
cttgctggga
atcattagtc
gcttgacccg
aataccacag
aggtgaagaa
tcttgatgag
caacacccgg
gggattttga

catgtgaagt

ccatcatcat
gcctccacaa
ttgctgaggg
tgacagctgc
cgaacttcaa
aggcggcgta
tgaaaggagt
caggggacgt
tggggggtga
tcagtgtctg
agacgccaac
aagttgagag
tttactgcaa
acactcaaga
gtgtacagac
ttgtaatcgg
ccaaacctga
tgggccaaac
aactccaagg
ctgtggccge
cagaactttc
atcaactgag
gcctcaccca
cattcaacca
aactgcaccc

caggcgcggg
65

cggtgggctc

catgctggtt
taatcttagg
tttggcttgce
gtgctttgtg
tgctagagct
attggccaag
gattgttctg
aaggaaaact
cactgtcgtg
cccacttttt
aatgaaaaaa
aatttgggac
ccatgctttt
cgccccccaa
tggcattacg
caactgcctt
ttgtgacctt
tctgaccact

ggcggcectag

accttaggct

caggggcacg

ccgtccecttg
gggcatgggg
acaaaggtag

gacgccccta

catgccctcg
ggtgatggga
aaaggcgtgt
aagttgtcgce
tccgcecttcaa
ctgcgtcagg
ctcgaggctt
cttgggcaac
gtgtctgtgc
tccaacacgc
gaaaatggcc
cactgtgtat
aagtctaacg
caggacaggt
cagggattcg
tataacaggc
gaagctgcca
acagctaccg
gaacaggctt
ttgtaactga
ctttagacct
ctgtcgtggce
ttgacgttct
ccgggaatat
aactagagtt

acctccaact

120/191

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



cccctacaag
cactaggttt
ggcttgttgce
cactcttcaa
ccttgattca
tgcagaggac
acgcctagtg
atcaacctac
ggatgtccag
gcagactgtg
catcctaggt
ccaggcgttc
ggaattgcat
cagcaccccc
tgaagagtac
tggcgctttc
caccgtctac
tcatgaaatt
ccagcccatg
caactaccat
gaaaactgtc
gttagtcccc
cgcctcagag
ccatgacccc
cggttaccgt

taatgaaggg

ctttatcctg
ggagatttac
ctgcatccca
catggtttcg
cgccctgaca
ctccaaaaat
cgcaggttca
cctgccaaga
agcatacctg
acaccttgca
accaacaact
atgaagaagg
tgcactgtcg
gccattgtga
ttgcctagcet
acaaaacgcg
tcactgataa
ggtctcaagt
ttagtgtatt
tggtgggtcg
ataactgata
aatcgcgacc
tattatgcgt
gagtggtatg
tttccaggcce

aagaaatgcc

45276

tcagggggga

cttacaaaac
atggggtcct
agctttatgt
ccccecttttat
atgacctatc
tctttagcca
actccatggc
aaattgatga
ccctcaaaaa
tcatagcctt
cctggaagtc
ccggcagatg
ggtggtttgt
acgtgctcaa
gtggcctgtc
tttacgccca
tccttgagga
ctgatgacct
agcatcttga
aacccagttt
gtattctggc
ccgctgecge
aggatcttat
cggcattttt

gtcactgcgg

ccccgagcegg
tccccaagac
cgtgtctgat
ccccactgta
gtgtactaaa
cactcaaggg
tgttggtaag
aggggtcaat
aatgtgcgcc
acagtactgt
ggctcacagg
cccaattgcc
ccttgaggcect
tgccaacctc
ctgttgccat
gtccggggac
gcacatggtg
acagctcaaa
cgtcttgtat
cctgatgttg
tctcggcectgce
tgctcttgca
aattctgatg
ctgcggcatc
catgtccatg

catctgcgac

66

cgtaaaggtc
accaagtccg
ggcaaatcca
ccttatagtg
catggcactt
tttgtcttge
gcgccaccac
ggccagaggt
cgtgccgtca
tccaaaccta
tcagcactca
ttggggaaaa
gacctggctt
ctgtatgaac
gaccttgtgg
cccgtcacca
ctttcggcect
tttgaggacc
gcggaaagac
ggctttaaaa
agaattgaag
tatcatatga
gattcgtgtg
gcccggtgtg
tgggagaagc

gccaaagccg

gccttgtcaa
caattcatgc
cgctgggtac
tcatggaata
ccaaggctgce
ctggggtcct
tgttccttcce
tcccaacaaa
aggaaaattg
aaactagaac
gtggtgtcac
acaagtttaa
cctgcgatcg
ttgcaggatg
caacgcagga
gtgtgtccaa
tgaagatggg
ttcttgaaat
ccacttttcc
cggacccaaa
caggacggca
aggcgcagaa
cttgcattga
ctcgccagga
tgaaaagtca

actatgcgtc

121/191

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



cgcctgtgga
tctgagectgt
ggctggcaaa
cattatcatg
tcgaggtctt
agactaccaa
ttgcaacgta
gctactgaac
tgacatagtc
ttttccacca
tggccgagtyg
gctttccaaa
tgattcctat
atttggcéct
ggccaggaac
accgtaccac
cttcgacatt
tgtagccatc
ggagtttttc
tgagctggtt
aggttcaccc
ggccagtcta
cttttccceceg
agtggtcacc
aattgatgcc

ttttcttggc

cttgatttgt
ggccaccatg
tcceceecttg
aaggtggaca
gttgcagtca
gtggtgcctc
ctactcagca
caagtccagg
agtgctctta
cctgccaggt
tcatatctcg
acaccccttg
tgttatgtgt
aacatctgtg
accagagtgg
aaagatcgta
gtgacattgc
actcgggcaa
aacttaaccc
gttttgaatg
cgatttcgag
gaagggagct
gacagcccag
caccagaata
cgctacagca

actcctggtg

45276

gtttgttcca
ccggttcaaa
acgctgtgcet
acaaaacaac
aaagaggtat
ttttgcecgac
agtttatagt
acgatgatgt
aagtttgcag
ccgggccegtg
atgaggcagg
tgtgtttggg
tcgatcagat
cagccatcca
ttttcaccac
ccggctetge
atctaccatc
gacatgggtt
ccgagcgcac
tggataatgc
tatcggaccc
gcatgccact
cttttgcacc
atcgagcgtg
agccaatggt

tggtgtcata

ttcacacttt
ggaatgttcg
gaaacaaatc
gacccttgac
tgcaggtaat
ttgcaaagac
agggccgcca
catttacaca
gtattccatc
ggttaggctc
atattgcaat
tgaccttcag
gcctcagaag
gccttgttac
ccggcctgtyg
aataactata
gccaaagtcc
gttcatttat
tgattgtaac
ggtcacaact
gaggtgcaag
accacaagta
cctgccaaaa
gcctgatcga
cggtgcaggg
ctatctcaca

67

catcaacact
cagtgtcagt
ccgtacaaac
ccgggaagat
gaggttgatc
ataaacatgg
ggttccggaa
cctactcatc
ccaggagcct
atcgccagceg
catctagaca
caacttcacc
cagctgacca
agggagéaac
gcctttggtce
gattcatccc
ctaaacaaat
gaccctcatg
cttgcgttca
gtagcgaagg
tctctcttag
gcacataacc
gagctggcgc
cttgtcgcta
tatgtggtcg

ttatacatcg

gcccagtcac
cacctgtcgg
ctcctcgtac
atcagtcccg
tttctgatgg
tgaaggtggc
aaaccacctg
agacaatgtt
caggactccc
gacatgtccc
ttctaaggct
cggtcggcett
ccatttatag
ttgaatccaa
aggtcctgac
agggggcgac
cccgagcact
accaactcca
gccgtgggga
ccctagagac
ccgcttgttce
tggggtttta
cacattggcc
gtatgcgccc
ggccatccat

ggggcgagcc

122/191

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



tcaggccctg
tctcgacgcg
caaaggcact
gcctaaagac
gtgcactctc
atcaaaatgc
cgccacagcc
gttcattcag
agccaatcgc
tgattacggt
gaagattttg
ggcaattctc
tgtacgagaa
ccttggcact
gtgaacgcgg
tgccttcact
tgggttcact
tctccgtteg
tacccaactg
ggcatatgcg
tggaacattc
tgtcaaggct
gccgcttect
tggagtacaa
ccaagttgac

tggcttcgtce

ccagaaacac
gctgaggaag
acgatcgggg
tctgttgctyg
accgatgtgt
tggaaactta
tatttccagt
ctacccaagg
aaggttgtgce
gctcaggtca
gggttgcagc
gcacgccgta
cgcccacacg
gaactgcaag
agtgatgcaa
gagttccttg
gttgcaggct
cgctctgcca
cagaccggat
agtctcccac
gggtcaagcg
tgacgtagtc
tagctcacga
cactactttg
cgattttagg

tgttaccttg

45276

tcgtttcaac

aggcagcgag
ggtgtcacca
tggttggggt
acctccccga
aactggattt
tggaagggct
atgccgttgt
gaaccacaga
ttttgacaac
ctttcagacg
tgaatgacgg
caatttacgg
tagagctggg
tgggtttact
ttagtgtggt
ggttattggt
ttcactcttc
gtcccacaat
ctaattgacg
gcctggaagce
actcatttcc
ctcgcgatge
gaccgcgttg
caatggctta

ttcacagtgc

aggacgtata
agaacttccc
cattacatcg
gagttcgccce
actccgacca
cagggatgtt
gacatggtca
gtacatcgat
ctggcgggcee
agcctggttc
aacatttggc
caaagattac
gcgcgeccgt
cagaccccgg
gtggagtaaa
tgacattgtc
cttccttctc
cgaactatcg
tcgcagttaa
aaatggtctc
aggttgttag
aacacctggc
tgaaaaacct
agctcatctt
tcagcgtgca
tttggcttcg

68

gccacagatt
cacgcattta
aaatacctac
ggtagggctg
tatttgcaac
cgactgatgg
gcgctgeccg
ccgtgtatag
gacctggcag
gaggaccttg
tttgagaaca
actgactata
gaccatacgt
ctgcctectg
atcagtcagt
atctttctcg
agagtggttt
aaggtcctat
gcacccgttg
tcgccgeatt
tgaagccact
cgcagtggag
tgccgttgge
tcccacacca
cgcttccatc

aattccagct

gtcgggaata
ttggcgatgt
ctaggtccct
ctaaagccgt
cggagacggce
tctggaaagg
attatgctag
ggccggcaac
tgacaccgta
ggccgcagtg
ctgaagattg

attggcattg

atcattttgce

agcaagtgcc
tgttcgtgga
ccatattgtt
gctccgegtt
gagggcttgc
ggtatacttt
taccggacca
ctcacaaaac
gctgattctt
aatgtgagcc
ggtacgaggc
ttctcctctg

ctacgctatg
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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



tttttggttt
atgtaagcca
gtggtgcaaa
cattccgtcc
gtccttttcc
cgtctttgtg
catatctgcc
cgggggcaat
caacatctca
gatattaaga
ttccaatctc
tgtcgtgaag
tcgtatttgt
atgagcgaga
gttaatttca
attgatcaca
attgcttgtt
tcttgactcce
cctttgtcga
gcgagctgaa
tgctttaccc
ttgatgcgct
ttagcagcat
ctaaaaattg
accggggaag

aagtcggtgg

ccattggccc
tgccctacca
atagggcacg
gggtacgaca
tacgcggccc
gataagcgac
agacacaaca
tggtttcatt
tggtttctga
ccaacacgac
acagggcctc
ccgtcggcat
acaacgcgga
aaggcttcaa
cagattatgt
ttcggttact
tgcttgccat
tcactcttgce
tggcaacgac
tgggaccgaa
agttgccact
cggtctcggce
gtacggcgtt
catggcttgc
aatccatcga

tgaccttgtc

45276

acggcaacac
gtcaagctgc
acaggtgtga
acctcaaact
aattccatcc
accagttcat
tctccgegte
tggaatggct
ggcgttcgece
cgcggctgec
aacagcgcaa
tccccagtac
cttgctgatg
agtcatcttt
ggcccatgtg
acacttcttg
tcttttggcg
ttctggtggce
gacagctcga
tggttgtccg
catatcattt
gctgtgtccg
tgcgccttceg
cgctatgccc
tggaagtctt

aacattaagc

atcattcgaa
ccaacaaaga
ggaacgtgac
tgagggttat
ggagctgttc
ttgcgccgag
gtatgcggtg
gcgaccattc
tgcaagccct
ggtttcatgg
ggtaccactc
atcacgataa
ctttccgegt
gggaatattt
acccaacaca
acaccgtcta
gtatgaaatg
tttttttgct
catcccaata
gtcattttga
cactgggttt
ccacaggatt
cggcgttcegt
gcacccggtt
caatagtggt

atgttgtcct

69

ctaactatca
ctcgagcctyg
catgatgagt
tatgcttggc
ggaataggaa
catgatggac
tattaccatc
ttttcctect
gcttctcgac
tccttcagaa
ccctcaggag
cggctaatgt
gccttttcta
ctggcgttgt
ctcagcagca
cgatgaggtg
ttcttgcaag
gtgtaccggc
catatataat
ttgggcagtc
tctcacaaca
cattggcgag
atgttttgtc
taccaacttc
ggagaaattg

cgaaggggtt

attacactat
gccgtaacgt
tgtcaatgtc
tggctttttt
acgtgtcgcg
aaaattcaac
atcaaataga
ggctggtgct
gcatctatca
catcaattgt
gtcgtcccaa
gaccgatgaa
cgcctcggaa
ttccgettgt
ccatttggta
ggctacaacc
ttggggcatt
ttgtcttggt
ttgacgatat
gaaacctttg
agccatttcc
cggtatgtac
atccgtgctg
atcgtggacg
ggcaaagctg

aaagctcaac

124/191

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



ctttgacgag
cgccgcacaa
ccttaaggtg
ttcctttact
cactctgggg
gttcatcact
ccatcacgta
cgctgtgaga
cctcgtgcetg
ccggtaagaa
cagtcaatca
ggggaggaca
atgacattcg
cggcttfcaa
aggttgagtt
ccgccagtcea
cctctaagtc
accatgtgac
<210>
<211>

<212>
<213>

49
ADN
<400> 49
atgatgtgta
gcgtgggtac
ctctcggggce

tccggagage

14945

gacttcggct
aaactcgtgc
tcacgcggcce
tttgggtaca
gctgtagtcg
tccagatgca
gaaagtgctg
aagcccggac
ggcggcaaac
ccagagccag
actgtgccag
ggccaaaaag
gcaccatctc
tcaaggcgca
catgctgccg
gggtgcaaat
acctattcaa

cgaaattaaa

gggtattccc
agccctgcecc
gagcgcgcecg

acctgcttta

45276

gagcaatggg

tggcctttag
gactcctggg
tgacatatgt
cccttttgtg
gattgtgttg
caggcctcca
taacatcagt
gagctgttaa
aagaaaagaa
ttgctgggta
aagaagcctg
acccaggccg
ggaactgcgt
gttgctcata
taatttgaca
ttagggcgat

aaaaaaaaaa

cctacataca
caccctttgg
cctgctgcectce

cgggatctcc

aagcctagac
catcacatat
gctgttgcac
gcattttcaa
gggtgtttac
cctaggccgg
ttcaatccca
gaacggcact
acgaggagtg
gaaatgcagc
caatgataaa
agaagccaca
aacgttccct
cgctttcatc
cagtgcgect
gtcaggtgaa
cacatggggg

aaaaaaaaaa

cgacactctt
tccectgttet
ccttgcggcg

gccctttaac

70

gacttttgca
acacccataa
atcttgatat
tccaccaacc
agcctcacag
cgatacattc
gcgtctggta
ctagtacctg
gttaacctcg
tccgatgggg
gtcccagegce
ttttcceccta
ctgcttgcaa
cagcgggaag
gattcgcgtg
tggccgcecgat
tcaaacttaa

aaaa

agtgtttgtg
agcccgacag
ggaaggacct

catgtctggg

acgatcccac
tgatatacgc
ttctgaattg
gtgtcgcatt
agtcatggaa
tggcccctge
accgagcata
ggcttcggag
tcaagtatgg
aaaggccagc
cagcaatcta
gctgctgaag
tcgatccaga
gtcagtttcc
acttctacat
tgacgtgtgg

ttaggcagga

Virus gay héi chung rbéi loan hé hép va sinh san & lon

taccttggag
gtacccttct
cccgagtatt

atgttctccc

125/191

13980
14040
14100
14160
14220
14280
14340
14400
14460
14520
14580
14640
14700
14760
14820
14880
14940

14984

60
120
180

240



ggtgcatgtg
ggtgtctcag
ttggcttgtt
aggtggaatg
tgacctccgg
gtgacggttg
attggtatcc
tgtccgacca
gggcttgtcg
aaaaatttgt
cggaatccga
aggtccttgt
ctgagtcccc
gggacccggce
aagtgctcag
tgcctggcaa
ctgatggtcc
ccctgaatga
acacagagcc
ccggcaaacg
tcaaggttgc
ggtcttgtgg
cgtcccecctet
ctcaggccat
acgccaaata

tggctccteg

caccccggcet
tgcacggtct
tcacaagcct
ttctccatct
caatcacaac
cttaacccct
gattacgggg
accgttccct
gcagccgtte
aatttttatg
tgactccacg
tcggagcttt
tgataacggt
tgtatccgaa
tcgcgaggcg
gtacatccag
cattcacgtt
tgatgtcacc
taccacacac
ggcccgtggce
ccgaccgact
ttggcatgcc
gcctcggtac
tcaatgtttg
cctcataaaa

ctccctctcet

45276

gcccgggtat
cttctctctc
aaagacaagc
gggtgttgct
ttccttcaac
agacacctcc
cctgtgcecctg
ggtgccactc
tgtccgttcg
gattcctcct
gctttggaag
cccgceccate
ttttccttca
ggcaagtgtt
catctggcta
cgcagacttc
gaagcattgt
ccgggattcg
cggatctttc
aagcgtgcceg
tccaccagtg
cttgccgcecceca
aacaggccgg
caactacctg

ctcaacggag

cgtgagtgcg

tttggaacgc
cagaacttca
tccattggaa
ggctgtcaac
gactcgtgaa
gtgaactcca
ggatggctgt
atgtgttaac
aagaggccca
ccgacggtcg
ttctgccgcec
accttgtcga
gcacgtcaca
ggctttcctg
ccgcctatgg
aagttcacgg
cttgccccca
ttcgcctaat
gttttggagt
ccaaaagtga
gaatcgtcac
tactgaaccg
aggacgattg
ccgccatage
ttcattggga

ttgttggcgt

71

cggccaagtc
ggacacggac
agttcccatt
catttttcct
ggttgctgat
agtttacgag
gtacgcgaac
aaattcccct
ttctagcata
atctcgcatg
cgagctagaa
ccttgccgat
tccttgcgge
ctttttgagce
ttaccaaacc
tctccgtgcet
gtcttggatc
gtctcttcge
gcacaagtgg
gaaagactcg
ctactcccca
gatgattaat
ggcttctgat
tcggaaccgce
ggtagaggtg

ctgctctgaa

tattgcacac
ctcggtgcag
ggtatccccc
ttagcgcgca
gtattgtacc
cgtggttgca
tccatgcacg
ttgcctcaac
tacaggtggg
atgtggactc
caccaggtca
tgggagctca
taccttgttc
cagtcagccg
aagtggggtyg
gtggtcgacc
aggcacttga
attgtgccga
tatggtgccg
gcttccaccc
cctgcggacg
aatgacttca
ggtgaccttg
gcctgcccta
aggcctggaa

ggctgtgtcg
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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



cgtcgcctta
atagactgcc
cccaggagtt
tctctagtcet
gggaattcat
tggccctect
agtgcttccecc
accctggcgce
ctgaagaagc
ttagcgagca
ggccaacctt
ctggcattgg
gtcttgttga
acgtgcagac
ccgcgtctga
gtgttttctc
tcgtcgatga
cgaacgagac
tctccgegea
agagtcgggt
ccaccaagaa
cctcgcagtt
aagacacacc
aactggtggc
cggtgcttga

ctgacaagcc

cccggaggac
ttcagactgt
ctggactctt
gtataaattg
ctatactgtt
tgcaaaaatt
cacggatgtt
tgctgttgtc
tcaagcgaga
acaggtgcag
aaccgctacg
tgcccagcecce
gcgctgtggce
ctcggaccag
cccecggttag
tgatggcgag
ccggacaaaa
gctctctggg
agctttaatc
atatgaacaa
gtggctcgac
ccaagctggt
gcctcectgtt
gcagtgggat
ccaggccgte

accccattcg

45276

gggttgccta
gtttgtgatg
gacaaaatgt
ttgttagaga
gagaggatgt
aaggtcccat
ccagtcaact
ctatgtccat
aaccgtaagg
gtggttgagg
gcgacccctg
gctaccgttc
acggagtcga
cctttagacc
atccacggta
tcggccecectte
gaagctccgg
tctgacccct
gaccgaggtg
tgccttcaag
aaaatgtggg
cacattcttg
cccaggaaga
aggaaatcga
cctctgcecta

caaaaccctt

aacgtgcact
gtattattga
tgacttcccc
tcttgccgcea
tgaaggattg
cctcaaaggc
ctgagttaat
cggatgcaaa
tccttcaccc
gtgatcagga
ttagagggcc
aagaactcat
acggcagcag
tgtccctgge
ggcgtgagcec
agttcggaga
tggttgacgc
ttgaattcgc
gtccgcttge
cttgtgaacc
acagggtgga
agtccctcaa
accgagctgg
gtgtgacacc
tggacatcca

ctagtcaagt

72

tgaggccctg
cttccttgcee
gtcaccggag
gaaatgcgga
tccgagctcee
cccatccgtg
atcttgggaa
agaatctaag
tgtggtcctt
tatgccactg
ggtaccggac
tctggcgagg
ttcatttctg
cgcgtggect
tgtctttgtg
gctttccgaa
ccccatcgat
caaattcagg
cgatgttcat
tggtagtcgt
catgaaaact
attcctccct
tgacagtgcc
ccccacaaaa
gcaaggagat

agatgtgggt

gcgtctgett
aatccacctc
cagtccggct
tccacagaag
aaacaggcca
actctgaacg
gagcccaaag
gaaacagccc
accgaggaac
gatttgactt
aatttgagct
cctgcacccce
gatttgcctg
gtaagggcta
aagcctcgag
gccagttctg
ttgacaactt
cgcccgegtt
gcaaagataa
gcgaccccag
tggcgctgca
gacatgattc
ggcctgaagc
ccggttggac

gccatctccg

ggaggttgga
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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



aaagttttat
gggtttttga
gctctatggc
gccgttctta
ggtgtgtteg
ctccacccga
ttttggctct
cgggcctctt
ttctcctacg
aagggcgttyg
ttaatgtgtt
tccaagcgcec
gtggtgagag
aaaagaagat
aatgcctgaa
tccgtgtgtce
actgcagggt
cagcacaact
actctgtccc
ctgtgtggac
gtcgagggac
gagttgtgtg
cagccgttgce
tgggcgcttt

tttgtgctta

ggtgggtaac

gctctccgge
ggttctctcc
tccaggtgat
cccaatactc
tttgggtgtt
cccagtcggt
tgagcagcgc
atgcgtcatt
tatatgcatg
tcacaagtgt
tcecttttteg
aaaaggagtt
ccctattcat
atccgcccag
agttttgcag
tgagattccc
tgtggtagat
ggtccttggt
caccaaaaca
tcttgttcat
ctctgacccg
ttcctctcecga
ccatctttcc
agcccaccgc
cgcctggecc

ccttcatcct

45276

acccgtttcg
catctcccag
tggctgtttg
ggatgccttc
tttggttctt
tcttcttgtg
caactttggg
cttggcaagt
ctcgcagatt
tggggaaagt
cgcgccaccce
gaccccgtgce
caatcacacc
acggtgattg
gcaggagggg
ttctcggccce
tcggacactt
cggggcaact
actggtgggg
ttcatcctcg
tggtgttcga
ctctgcgtgt
ggtagagagg
ttggctctta
atgagctcct

ctcactatgc

cggggteegt

cttttatgct
caggtgctgt
ccttattggg
ggatggcttt
accacgattc
aacctgtgcg
tactcggtgg
tggcaatttc
gtataaggac
gctcatctct
acttggcgac
aaaaaccgat
ctgtcccgta
ctattgtgga
cattttttcc
ttgtggctgc
ttgccaagct
cctcatacac
gcctttggtt
accctttttce
ctgccgacgg
tggggatttt
aggcagacat
ggttaatttg

tttgggtgca

73

tagtcagcgc
cacacttttc
tctacttgct
tgtcttttct
tgctgtattt
gccggagtgt
cagccttgtyg
gtcacgttgt
tcttatttat
ggctcctgcea
tgtgtccttg
aggctggcgce
agcttatgcc
tgatcctagt
ccagcctacg
gaaggtccca
ggtccgctgce
aaatcagacc
ccttgccgtyg
aacgtcacct
gtatcctact
agttaccctg
tattttggtg
gtcaatggtc
cttctttecct

ctcatttttg

cttacgacat
tcgccacggg
ctcctgetet
ggttctgtgc
ttattctcga
catgctgagc
gtcgggccat
ctctggtttg
gtggtgtccc
gaagtggccc
tgtgatcggt
gggtgctggt
aacttggatg
caggccatta
cccgaggtceg
gtcaacccag
ggttattcga
cccctcagga
gcccaggtat
caagtgtgtg
tatggccccg
ccattgttct
cttgcctect
tttttggcgt
atgctcttga

gtgttttgcc
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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



taccagctgc
tcacccaggt
gtggtgcagc
ccgctttgac
gtgctttcag
gttctggagg
tgaatggtaa
ctaatggtga
agatcgctaa
gcatcatggg
tcatttcaga
gtcttgtgac
tttctagaca
tcatccctga
tgatggaagg
tgatgggcca
tcccagcagt
cccecctggte
ggttgtccct
cttttgctgg
ggttccttgce
gcgtaatttt
gtttctcaag
cgcagtcctg
aagctgacct

acatgaaaaa

cggcgttctce
tgccggaatt
tgctgtagca
tggacggact
aactcaaaag
agttttcacc
cacagccagg
ttatgcctgg
ggggtatcgc
ggaaggattc
agctggtgac
aacccctgaa
ttttgcaggt
tgtgacaact
tggcctctca
tgcctggaca
cttggtccga
ggcacaagtg
ggcgttctac
tggatggcct
tgtgactagt
gtggttattc
cgctttcttc
tggcatgaat
tgattttttg

tgcagctggce

45276

tcgctgggaa
atcacacctt
acggctccag
ttgatcttca
ccctgcctta
attgatggca
gtcactggtg
tcccatgcetg
ggtcgtgcct
gccttetgtt
cttattggag
ggggagacct
ccaagcgtcc
attccgagtg
actgtccagc
cccattgttg
gctgtgttct
ttgatgatta
gcattcggag
gaactgtccc
tatgtcccca
aaataccgat
ctacggtatt
aacgaatccc
tccagtttaa

caatacatcg

taaccggtct
atgacatcca
aaggtactta
caccatctgc
acaccgtgaa
gaagagtcat
attcctacaa
atgactggca
actggcaaac
tcactaactg
tccataccgg
gctccatcaa
ctcttgggga
acttggcatc
ttttgtgcgt
ccgtaggcett
cttttgcact
gactcctcac
gtgtcgttgg
aagccctctc
ccatcatcat
gcctccacaa
ttgctgaggg
tgacagctgc
cgaacttcaa

aggcggcgta

74

tctttgggca
ccagtatacc
catggcggcc
agtcggatcc
tgtcgtaggc
cgtcactgcc
ccgcatgcac
aggcgttgcc
gtcaaccgga
tggcgactca
ttcaaacaaa
ggaaactagg
cattaagttg
gctccttgcet
ctttttcctt
ctttttgctg
ctttgtactt
ggcggctcte
cctggccaca
gacatactgc
cggtgggctc
catgctggtt
taatcttagg
tttggcttge
gtgctttgtg

tgctagagct

gttggccgtt
tccggaccac
gttcggagag
cttcttgaag
tcttccecttyg
acccatgtgt
acgttcaata
cctatggtta
gtcgaacctg
gggtcacctg
ctcggttctg
ctctctgacc
agcccagcca
tctgtcccecg
ctctggcgcea
aatgaaattc
gcatgggcca
aaccgcaaca
gaaatcggga
ttcctgcecca
catgccctcg
ggtgatggga
aaaggcgtgt
aagttgtcgc
tccgcttcaa

ctgcgtcagg
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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



agctggcctc
tcgctgagac
acccccatgg
aagaaacacg
ccgtggatac
cgcgccatcg
ccctcggcett
gcgacacctt
caaccgacta
atccaaagtc
atctggtcaa
gactgtccct
aagtggagaa
taaactgcta
aacggcggta
aaaagtcacc
gaacttatgt
cctcaaaccc
gggcgtgaac
gtccaagcaa
cccctacaag
cactaggttt
ggcttgttgc
cactcttcaa
ccttgattca

tgcagaggac

cttggttcag
ggccactccg
atccatcctc
atgcctgggt
cttgaccggt
cagcgaggac
ccacaaaatc
ttacacggat
tagagacagg
cgaagcccct
aggtaaggag
tgagcaagct
actaaagcgc
gccgccagcg
aaaatcgtaa
tccgaggtgg
tccggtgtceg
ggacttgaca
ggttctattt
ataatccaag
ctttatcctg
ggagatttac
ctgcatccca
catggtttcg
cgccctgaca

ctccaaaaat

45276

gttgacaaga
tcacttgaca
gacattaatg
ggttccaaat
atcccacttc
gacgacctca
aatggtaaag
gattcccgat
gattatgaag
gttggcactg
gtcctagttc
cttgctggga
atcattagtc
gcttgacccg
aataccacag
aggtgaagaa
tcttgatgag
caacacccgg
gggattttga
catgtgaagt
tcagggggga
cttacaaaac
atggggtcct
agctttatgt
ccccecttttat

atgacctatc

tgaaaggagt
caggggacgt
tggggggtga
tcagtgtctg
agacgccaac
aagttgagag
tttactgcaa
acactcaaga
gtgtacagac
ttgtaatcgg
ccaaacctga
tgggccaaac
aactccaagg
ctgtggccgce
cagaactttc
atcaactgag
gcctcaccca
cattcaacca
aactgcaccc
caggcgcggyg
ccccgagcgg
tccccaagac
cgtgtctgat
ccccactgta
gtgtactaaa

cactcaaggg

75

attggccaag
gattgttctg
aaggaaaact
cactgtcgtg
cccacttttt
aatgaaaaaa
aatttgggac
ccatgctttt
cgccccccaa
tggcattacg
caactgcctt
ttgtgacctt
tctgaccact

ggcggcctag

accttaggct

caggggcacg

ccgtccecttg
gggcatgggg
acaaaggtag
gacgccccta
cgtaaaggtc
accaagtccg
ggcaaatcca
ccttatagtg
catggcactt

tttgtcttgc

ctcgaggctt
cttgggcaac
gtgtctgtgc
tccaacacgce
gaaaatggcc
cactgtgtat
aagtctaacg
caggacaggt
cagggattcg
tataacaggc
gaagctgcca
acagctaccg
gaacaggctt
ttgtaactga
ctttagacct
ctgtcgtgge
ttgacgttct
ccgggaatat
aactagagtt
acctccaact
gccttgtcaa
caattcatgc
cgctgggtac
tcatggaata
ccaaggctgce

ctggggtcct
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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



acgcctagtg
atcaacctac
ggatgtccag
gcagactgtg
catcctaggt
ccaggcgttc
ggaattgcat
cagcaccccce
tgaagagtac
tggcgctttc
caccgtctac
tcatgaaatt
ccagcccatg
caactaccat
gaaaactgtc
gttagtcccc
cgcctcagag
ccatgacccc
cggttaccgt
taatgaaggg
cgcctgtgga
tctgagctgt
ggctggcaaa
cattatcatg
tcgaggtctt

agactaccaa

cgcaggttca
cctgccaaga
agcatacctg
acaccttgca
accaacaact
atgaagaagg
tgcactgtcg
gccattgtga
ttgcctagcet
acaaaacgcg
tcactgataa
ggtctcaagt
ttagtgtatt
tggtgggtcg
ataactgata
aatcgcgacc
tattatgcgt
gagtggtatg
tttccaggcecc
aagaaatgcc
cttgatttgt
ggccaccatg
tcceeecttg
aaggtggaca
gttgcagtca

gtggtgcctce

45276

tctttagcca
actccatggc
aaattgatga
ccctcaaaaa
tcatagcctt
cctggaagtc
ccggcagatg
ggtggtttgt
acgtgctcaa
gtggcctgtc
tttacgccca
tccttgagga
ctgatgacct
agcatcttga
aacccagttt
gtattctggc
ccgctgecgce
aggatcttat
cggcattttt
gtcactgcgg
gtttgttcca
ccggttcaaa
acgctgtgct
acaaaacaac
aaagaggtat

ttttgccgac

tgttggtaag
aggggtcaat
aatgtgcgcc
acagtactgt
ggctcacagg
cccaattgcecce
ccttgaggct
tgccaacctc
ctgttgccat
gtccggggac
gcacatggtg
acagctcaaa
cgtcttgtat
cctgatgttg
tctcggectge
tgctcttgca
aattctgatg
ctgcggcatc
catgtccatg
catctgcgac
ttcacacttt
ggaatgttcg
gaaacaaatc
gacccttgac
tgcaggtaat

ttgcaaagac

76

gcgccaccac
ggccagaggt
cgtgccgtca
tccaaaccta
tcagcactca
ttggggaaaa
gacctggctt
ctgtatgaac
gaccttgtgg
cccgtcacca
ctttcggcct
tttgaggacc
gcggaaagac
ggctttaaaa
agaattgaag
tatcatatga
gattcgtgtg
gceceggtgtyg
tgggagaagc
gccaaagccg
catcaacact
cagtgtcagt
ccgtacaaac
ccgggaagat
gaggttgatc

ataaacatgg

tgttccttcc
tcccaacaaa
aggaaaattg
aaactagaac
gtggtgtcac
acaagtttaa
cctgcgatceg
ttgcaggatg
caacgcagga
gtgtgtccaa
tgaagatggg
ttcttgaaat
ccacttttcc
cggacccaaa
caggacggca
aggcgcagaa
cttgcattga
ctcgccagga
tgaaaagtca
actatgcgtc
gcccagtcac
cacctgtcgg
ctcctcgtac
atcagtcccg

tttctgatgg

tgaaggtggc
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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



ttgcaacgta
gctactgaac
tgacatagtc
ttttccacca
tggccgagtg
gctttccaaa
tgattcctat
atttggccct
ggccaggaac
accgtaccac
cttcgacatt
tgtagccatc
ggagtttttc
tgagctggtt
aggttcaccc
ggccagtcta
cttttcceceg
agtggtcacc
aattgatgcc
ttttcttggce
tcaggccctg
tctcgacgeg
caaaggcact
gcctaaagac
gtgcactctc

atcaaaatgc

ctactcagca
caagtccagg
agtgctctta
cctgccaggt
tcatatctcg
acaccccttg
tgttatgtgt
aacatctgtg
accagagtgg
aaagatcgta
gtgacattgc
actcgggcaa
aacttaaccc
gttttgaatg
cgatttcgag
gaagggagct
gacagcccag
caccagaata
cgctacagca
actcctggtg
ccagaaacac
gctgaggaag
acgatcgggg
tctgttgctg
accgatgtgt

tggaaactta

45276

agtttatagt
acgatgatgt
aagtttgcag
ccgggecgtg
atgaggcagg
tgtgtttggg
tcgatcagat
cagccatcca
ttttcaccac
ccggctctge
atctaccatc
gacatgggtt
ccgagcgcac
tggataatgc
tatcggaccc
gcatgccact
cttttgcacc
atcgagcgtg
agccaatggt
tggtgtcata
tcgtttcaac
aggcagcgag
ggtgtcacca
tggttggggt
acctccccga

aactggattt

agggccgcca
catttacaca
gtattccatec
ggttaggctc
atattgcaat
tgaccttcag
gcctcagaag
gccttgttac
ccggcctgtg
aataactata
gccaaagtcc
gttcatttat
tgattgtaac
ggtcacaact
gaggtgcaag
accacaagta
cctgccaaaa
gcctgatcga
cggtgcaggg
ctatctcaca
aggacgtata
agaacttccc
cattacatcg
gagttcgccc
actccgacca

cagggatgtt

77

ggttccggaa
cctactcatc
ccaggagcct
atcgccagcg
catctagaca
caacttcacc
cagctgacca
agggagaaac
gcctttggtce
gattcatccc
ctaaacaaat
gaccctcatg
cttgcgttca
gtagcgaagg
tctctcttag
gcacataacc
gagctggcgc
cttgtcgcta
tatgtggtcg
ttatacatcg
gccacagatt
cacgcattta
aaatacctac
ggtagggctg
tatttgcaac

cgactgatgg

aaaccacctg
agacaatgtt
caggactccc
gacatgtccc
ttctaaggct
cggtcggcectt
ccatttatag
ttgaatccaa
aggtcctgac
agggggcgac
cccgagcact
accaactcca
gcegtgggga
ccctagagac
ccgcttgtte
tggggtttta
cacattggcc
gtatgcgccc
ggccatccat
ggggcgagcc
gtcgggaata
ttggcgatgt
ctaggtccct
ctaaagccgt
cggagacggc

tctggaaagg
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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



cgccacagcc
gttcattcag
agccaatcgc
tgattacggt
gaagattttg
ggcaattctc
tgtacgagaa
ccttggcact
gtgaacgcgg
tgccttcact
tgggttcact
tctcecgttcg
tacccaactg
ggcatatgcg
tggaacattc
tgtcaaggct
gccgcecttect
tggagtacaa
ccaagttgac
tggcttcgtc
tttttggttt
atgtaagcca
gtggtgcaaa
cattccgtcc
gtccttttcc

cgtctttgtg

tatttccagt
ctacccaagg
aaggttgtgc
gctcaggtca
gggttgcagce
gcacgccgta
cgcccacacg
gaactgcaag
agtgatgcaa
gagttccttg
gttgcaggct
cgctctgcca
cagaccggat
agtctcccac
gggtcaagcg
tgacgtagtc
tagctcacga
cactactttg
cgattttagg
tgttaccttg
ccattggccc
tgccctacca
atagggcacg
gggtacgaca
tacgcggccc

gataagcgac

45276

tggaagggct
atgccgttgt
gaaccacaga
ttttgacaac
ctttcagacg
tgaatgacgg
caatttacgg
tagagctggg
tgggtttact
ttagtgtggt
ggttattggt
ttcactcttc
gtcccacaat
ctaattgacg
gcctggaagce
actcatttcc
ctcgcgatge
gaccgcgttg
caatggctta
ttcacagtgc
acggcaacac
gtcaagctgc
acaggtgtga
acctcaaact
aattccatcc

accagttcat

gacatggtca
gtacatcgat
ctggcgggcece
agcctggttce
aacatttggc
caaagattac
gcgcgcccegt
cagaccccgg
gtggagtaaa
tgacattgtc
cttccttctce
cgaactatcg
tcgcagttaa
aaatggtctc
aggttgttag
aacacctggc
tgaaaaacct
agctcatctt
tcagcgtgca
tttggcttcg
atcattcgaa
ccaacaaaga
ggaacgtgac
tgagggttat
ggagctgttc

ttgcgccgag

78

gcgctgececg
ccgtgtatag
gacctggcag
gaggaccttg
tttgagaaca
actgactata
gaccatacgt
ctgcctcectg
atcagtcagt
atctttctcg
agagtggttt
aaggtcctat
gcacccgttyg
tcgccgceatt
tgaagccact
cgcagtggag
tgccgttgge
tcccacacca
cgcttccatc
aattccagct
ctaactatca
ctcgagcctg
catgatgagt
tatgcttggc
ggaataggaa

catgatggac

attatgctag
ggccggcaac
tgacaccgta
ggccgcagtg
ctgaagattg
attggcattg
atcattttgc
agcaagtgcc
tgttcgtgga
ccatattgtt
gctccgegtt
gagggcttgc
ggtatacttt
taccggacca
ctcacaaaac
gctgattctt
aatgtgagcc
ggtacgaggc
ttctectetyg
ctacgctatg
attacactat
gccgtaacgt
tgtcaatgtc
tggetttttt
acgtgtcgceg

aaaattcaac

133/191

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



catatctgcc
cgggggcaat
caacatctca
gatattaaga
ttccaatctc
acggctaatg
tgccttttet
tctggcgttyg
actcagcagc
acgatgaggt
gttcttgcaa
tgtgtaccgg
acatatataa
attgggcagt
ttctcacaac
tcattggcga
tatgttttgt
ttaccaactt
tggagaaatt
tcgaaggggt
cgacttttgc
tacacccata
catcttgata
atccaccaac
cagcctcaca

gcgatacatt

agacacaaca
tggtttcatt
tggtttctga
ccaacacgac
actcgtccca
tgaccgatga
acgcctcgga
tttccgecttyg
accatttggt
gggctacaac
gttggggcat
cttgtcttgg
tttgacgata
cgaaaccttt
aagccatttc
gcggtatgta
catccgtgcect
catcgtggac
gggcaaagct
taaagctcaa
aacgatccca
atgatatacg
tttctgaatt
cgtgtcgcat
gagtcatgga

ctggcccectg

45276

tctcececgegte
tggaatggct
ggcgttcgece
cgcggctgcece
atgtcgtgaa
atcgtatttg
aatgagcgag
tgttaatttc
aattgatcac
cattgcttgt
ttcttgactc
tcctttgtcg
tgcgagctga
gtgctttacc
cttgatgcgce
cttagcagca
gctaaaaatt
gaccggggaa
gaagtcggtg
cctttgacga
ccgccgcaca
cccttaaggt
gttcctttac
tcactctggg
agttcatcac

cccatcacgt

gtatgcggtg
gcgaccattc
tgcaagccct
ggtttcatgg
gccgtcggceca
tacaacgcgg
aaaggcttca
acagattatg
attcggttac
ttgcttgcca
ctcactcttg
atggcaacga
atgggaccga
cagttgccac
tcggtctcgg
tgtacggcgt
gcatggcttg
gaatccatcg
gtgaccttgt
ggacttcggc
aaaactcgtg
gtcacgcggce
ttttgggtac
ggctgtagtc
ttccagatgce

agaaagtgct

79

tattaccatc
ttttcctect
gcttctcgac
tccttcagaa
ttccccagta
acttgctgat
aagtcatctt
tggcccatgt
tacacttctt
ttcttttggc
cttctggtgg
cgacagctcg
atggttgtcc
tcatatcatt
cgctgtgtcc
ttgcgecttce
ccgctatgcec
atggaagtct
caacattaag
tgagcaatgg
ctggccttta
cgactcctgg
atgacatatg
gcccttttgt
agattgtgtt

gcaggcctcc

atcaaataga
ggctggtgct
gcatctatca
catcaattgt
catcacgata
gctttccgcg
tgggaatatt
gacccaacac
gacaccgtct
ggtatgaaat
ctttttttgc
acatcccaat
ggtcattttg
tcactgggtt
gccacaggat
gcggcgtteg
cgcacccggt
tcaatagtgg
catgttgtcc
gaagcctaga
gcatcacata
ggctgttgca
tgcattttca
ggggtgttta
gcctaggccg

attcaatccc

134/191

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



45276

aaagcccgga
gggcggcaaa
accagagcca
aactgtgcca
aggccaaaaa
ggcaccatct
atcaaggcgc
tcatgctgcc
agggtgcaaa
cacctattca

ccgaaattaa

ctaacatcag
cgagctgtta
gaagaaaaga
gttgctgggt
gaagaagcct
cacccaggcc
aggaactgcg
ggttgctcat
ttaatttgac
attagggcga

aaaaaaaaaa

Peptit téng hop

tgaacggcac
aacgaggagt
agaaatgcag
acaatgataa
gagaagccac
gaacgttccc
tcgctttcat
acagtgcgcc
agtcaggtga
tcacatgggg

daaaaaaaaa

Ser Ser His Leu Gln Leu Ile Tyr Gln Leu Thr Ile Cys Glu Leu Asn

10

agcgtctggt aaccgagcat acgctgtgag
tctagtacct gggcttcgga gcctcgtget
ggttaacctc gtcaagtatg gccggtaaga
ctccgatggg gaaaggccag ccagtcaatc
agtcccagcg ccagcaatct aggggaggac
attttcccct agctgctgaa gatgacattc
tctgcttgca atcgatccag acggctttca
ccagcgggaa ggtcagtttc caggttgagt
tgattcgcgt gacttctaca tccgccagtc
atggccgcga ttgacgtgtg gcctctaagt
gtcaaactta attaggcagg aaccatgtga
aaaaa

<210> 50

<211> 17

<212> PRT

<213> Trinh tu nhén tao

<220>

<223> M6 ta trinh ty nhén tao:
<220>

<223> SEQ ID NO:39 véi su thé N->Q & vi tri 9
<400> 50

1 5

Gly

<210> 51

<211> 11

<212> PRT

<213>

<400> 51

Ser Ser His Leu Gln Leu Ile Tyr Asn Leu Thr

80

15

Virus gay héi chtung réi loan hé hdp va sinh san & lon

135/191

14340
14400
14460
14520
14580
14640
14700
14760
14820
14880
14940

14945



45276 136/191

<210> 52
<211> 11
<212> PRT
<213> Trinh tu nhén tao

<220>
<223> M6 ta trinh tu nhan tao: Peptit tdng hop

<220>
<223> SEQ ID NO:51 véi su thé N->Q & vi tri 9

<400> 52
Ser Ser His Leu Gln Leu Ile Tyr Gln Leu Thr
1 5 10

<210> 53
<211> 13
<212> PRT
<213> Trinh ty nhan tao

<220>
<223> M6 ta trinh tu nhan tao: Peptit tdng hop

<220>
<223> SEQ ID NO:51 vé&i lién két Gly-Gly

<400> 53
Gly Ser Ser His Leu Gln Leu Ile Tyr Asn Leu Thr Gly
1 5 10

<210> 54
<211> 13
<212> PRT
<213> Trinh tu nhan tao

<220>
<223> M6 ta trinh tu nhan tao: Peptit tdng hop

<220>
<223> SEQ ID NO:52 véi lién két Gly-Gly

<400> 54

Gly Ser Ser His Leu Gln Leu Ile Tyr Gln Leu Thr Gly
1 5 10

<210> 55

81



<211> 14
<212> PRT
<213>

<220>
<223>

<220>
<223>

<400> 55

Pro Gly Ser
1

<210> 56
<211> 14984
<212> ADN
<213> Trinh

<220>

<223> M6 ta

<220>
<223>

<400> 56
atgatgtgta

gcgtgggtac
ctctcggggce
tccggagagce
ggtgcatgtg
ggtgtctcag
ttggcttgtt
aggtggaatg
tgacctccgg
gtgacggttg
attggtatcc

tgtccgacca

gggcttgtcg

Ser His Leu Gln Leu Ile Tyr Asn Leu Thr Gly

5

45276

Trinh ty nhan tao

ty nhan tao

SEQ ID NO:53 véi P & dédu tan cung N

10

M& ta trinh tu nhan tao: Peptit tdng hop

trinh tu nhan tao: polynucleotit tdéng hop

gggtattccc
agccctgccec
gagcgcgcecg
acctgcttta
caccccggct
tgcacggtct
tcacaagcct
ttctccatct
caatcacaac
cttaacccct
gattacgggg
accgttcecct

gcagccgttc

cctacataca
caccctttgg
cctgctgcectc
cgggatctcc
gcccgggtat
cttctctctc
aaagacaagc
gggtgttgcet
ttccttcaac
agacacctcc
cctgtgcctg
ggtgccactc

tgtccgtteg

cgacactctt
tccectgttcet
ccttgcggceg
gccctttaac
tttggaacgc
cagaacttca
tccattggaa
ggctgtcaac
gactcgtgaa
gtgaactcca
ggatggctgt
atgtgttaac

aagaggccca

82

aétgtttgtg
agcccgacag
ggaaggacct
catgtctggg
cggccaagtc
ggacacggac
agttcccatt
catttttcct
ggttgctgat
agtttacgag
gtacgcgaac
aaattcccct

ttctagcata

SEQ ID NO:49 véi doan cai xen md hdéa cho SEQ ID NO:53

taccttggag
gtacccttct
cccgagtatt
atgttctccc
tattgcacac
ctcggtgcag
ggtatccccc
ttagcgcgca
gtattgtacc
cgtggttgca
tccatgcacg

ttgcctcaac

tacaggtggg

137/191

60
120
180
240
300
360
420
480
540
600
660
720

780



aaaaatttgt
cggaatccga
aggtccttgt
ctgagtcccc
gggacccggce
aagtgctcag
tgcctggcaa
ctgatggtcc
ccctgaatga
acacagagcc
ccggcaaacg
tcaaggttgc
ggtcttgtgg
cgtcccctet
ctcaggccat
acgccaaata
tggctcctcg
cgtcgcctta
atagactgcc
cccaggagtt
tctctagtct
gggaattcat
tggccctect
agtgcttccc
accctggcegce

ctgaagaagc

aatttttatg
tgactccacg
tcggagcttt
tgataacggt
tgtatccgaa
tcgcgaggcg
gtacatccag
cattcacgtt
tgatgtcacc
taccacacac
ggccegtgge
ccgaccgact
ttggcatgcc
gcctcggtac
tcaatgtttg
cctcataaaa
ctccctctet
cccggaggac
ttcagactgt
ctggactctt
gtataaattg
ctatactgtt
tgcaaaaatt
cacggatgtt
tgctgttgte

tcaagcgaga

45276

gattcctcct
gctttggaag
cccgcccatce
ttttcctteca
ggcaagtgtt
catctggcta
cgcagacttc
gaagcattgt
ccgggattcg
cggatctttc
aagcgtgccg
tccaccagtg
cttgccgceca
aacaggccgg
caactacctg
ctcaacggag
cgtgagtgcg
gggttgccta
gtttgtgatg
gacaaaatgt
ttgttagaga
gagaggatgt
aaggtcccat
ccagtcaact
ctatgtccat

aaccgtaagg

ccgacggtcg
ttctgccgcec
accttgtcga
gcacgtcaca
ggctttcctg
ccgcectatgg
aagttcacgg
cttgccccca
ttcgcctaat
gttttggagt
ccaaaagtga
gaatcgtcac
tactgaaccg
aggacgattg
ccgccatage
ttcattggga
ttgttggcgt
aacgtgcact
gtattattga
tgacttcccce
tcttgccgcea
tgaaggattg
cctcaaaggc
ctgagttaat
cggatgcaaa

tccttcaccce

83

atctcgcatg
cgagctagaa
ccttgccgat
tccttgegge
ctttttgagc
ttaccaaacc
tctcegtget
gtcttggatc
gtctcttcge
gcacaagtgg
gaaagactcg
ctactcccca
gatgattaat
ggcttctgat
tcggaaccgc
ggtagaggtg
ctgctctgaa
tgaggccctg
cttccttgcce
gtcaccggag
gaaatgcgga
tccgagctce
cccatccgtg
atcttgggaa
agaatctaag

tgtggtcctt

atgtggactc
caccaggtca
tgggagctca
taccttgttc
cagtcagccg
aagtggggtg
gtggtcgacc
aggcacttga
attgtgccga
tatggtgccg
gcttccaccc
cctgcggacg
aatgacttca
ggtgéccttg
gcctgccecta
aggcctggaa
ggctgtgtcg
gcgtctgcett
aatccacctc
cagtccggcet
tccacagaag
aaacaggcca
actctgaacg
gagcccaaag
gaaacagccc

accgaggaac

138/191

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



ttagcgagca
ggccaacctt
ctggcattgg
gtcttgttga
acgtgcagac
ccgcgtctga
gtgttttctc
tcgtcgatga
cgaacgagac
tctccgcecgea
agagtcgggt
ccaccaagaa
cctcgcagtt
aagacacacc
aactggtggc
cggtgcttga
ctgacaagcc
aaagttttat
gggtttttga
gctctatggc
gccgttctta
ggtgtgttcyg
ctccacccga
ttttggctct
cgggcctett

ttctecctacg

acaggtgcag
aaccgctacg
tgcccagcecc
gcgetgtgge
ctcggaccag
cccecggttgg
tgatggcgag
ccggacaaaa
gctctctggg
agctttaatc
atatgaacaa
gtggctcgac
ccaagctggt
gcctecctgtt
gcagtgggat
ccaggccgtce
accccattcg
gctcteccgge
ggttctctcc
tccaggtgat
cccaatactec
tttgggtgtt
cccagtcggt
tgagcagcgc
atgcgtcatt

tatatgcatg

45276

gtggttgagg
gcgacccctg
gctaccgttc
acggagtcga
cctttagacc
atccacggta
tcggccectte
gaagctccgg
tctgacccct
gaccgaggtg
tgccttcaag
aaaatgtggg
cacattcttg
cccaggaaga
aggaaatcga
cctctgccta
caaaaccctt
acccgttteg
catctcccag
tggctgtttg
ggatgccttc
tttggttctt
tcttcttgtg
caactttggg
cttggcaagt

ctcgcagatt

gtgatcagga
ttagagggcc
aagaactcat
acggcagcag
tgtccctggce
ggcgtgagcce
agttcggaga
tggttgacgce
ttgaattcgc
gtccgcttgce
cttgtgaacc
acagggtgga
agtccctcaa
accgagctgg
gtgtgacacc
tggacatcca
ctagtcaagt
cggggtccgt
cttttatgct
caggtgctgt
ccttattggg
ggatggcttt
accacgattc
aacctgtgcg
tactcggtgg

tggcaatttc

84

tatgccactg
ggtaccggac
tctggcgagg
ttcatttctg
cgcgtggcect
tgtctttgtg
gctttccgaa
ccccatcgat
caaattcagg
cgatgttcat
tggtagtcgt
catgaaaact
attcctccct
tgacagtgcc
ccccacaaaa
gcaaggagat
agatgtgggt
tagtcagcgc
cacacttttc
tctacttgct
tgtcttttct
tgctgtattt
gccggagtgt
cagccttgtg
gtcacgttgt

tcttatttat

gatttgactt
aatttgagct
cctgcacccc
gatttgcctg
gtaagggcta
aagcctcgag
gccagttctg
ttgacaactt
cgcccgegtt
gcaaagataa
gcgaccccag
tggcgctgca
gacatgattc
ggcctgaagc
ccggttggac
gccatctccg
ggaggttgga
cttacgacat
tcgccacggg
ctcctgctct
ggttctgtgc
ttattctcga
catgctgagc
gtcgggccat
ctctggtttg

gtggtgtccc

139/191

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



aagggcgttg
ttaatgtgtt
tccaagcgcc
gtggtgagag
aaaagaagat
aatgcctgaa
tccgtgtgtce
actgcagggt
cagcacaact
actctgtccc
ctgtgtggac
gtcgagggac
gagttgtgtg
éagccgttgc
tgggcgecttt
tttgtgctta
ggtgggtaac
taccagctgc
tcacccaggt
gtggtgcagc
ccgctttgac
gtgctttcag
gttctggagg
tgaatggtaa
ctaatggtga

agatcgctaa

tcacaagtgt
tccttttteg
aaaaggagtt
ccctattcat
atccgcccag
agttttgcag
tgagattccc
tgtggtagat
ggtccttggt
caccaaaaca
tcttgttcat
ctctgacccg
ttcctctecga
ccatctttcc
agcccaccgc
cgcctggecce
ccttcatecct
cggcgttctce
tgccggaatt
tgctgtagca
tggacggact
aactcaaaag
agttttcacc
cacagccagg

ttatgcctygg

ggggtatcge

45276

tggggaaagt

cgcgccaccce
gaccccgtge
caatcacacc
acggtgattg
gcaggagggyg
ttctcggceccc
tcggacactt
cggggcaact
actggtgggg
ttcatcctcg
tggtgttcga
ctctgcgtgt
ggtagagagg
ttggctctta
atgagctcct
ctcactatgc
tcgctgggaa
atcacacctt
acggctccag
ttgatcttca
ccctgcectta
attgatggca
gtcactggtyg
tcccatgctg

ggtcgtgcct

gtataaggac
gctcatctct
acttggcgac
aaaaaccgat
ctgtcccgta
ctattgtgga
cattttttcc
ttgtggctgce
ttgccaagct
cctcatacac
gcctttggtt
accctttttce
ctgccgacgg
tggggatttt
aggcagacat
ggttaatttg
tttgggtgca
taaccggtct
atgacatcca
aaggtactta
caccatctgce
acaccgtgaa
gaagagtcat
attcctacaa
atgactggca

actggcaaac

85

ggctcctgca
tgtgtccttg
aggctggcgce
agcttatgcc
tgatcctagt
ccagcctacg
gaaggtccca
ggtccgctgce
aaatcagacc
ccttgccgtg
aacgtcacct
gtatcctact
agttaccctg
tattttggtg
gtcaatggtc
cttctttcct
ctcatttttg
tctttgggca
ccagtatacc
catggcggcc
agtcggatcc
tgtcgtaggc
cgtcactgcc
ccgcatgceac
aggcgttgcce

gtcaaccgga

gaagtggccc
tgtgatcggt
gggtgctggt
aacttggatg
caggccatta
cccgaggtcecg
gtcaacccag
ggttattcga
cccctcagga
gcccaggtat
caagtgtgtg
tatggccccg
ccattgttct
cttgcctcect
tttttggcgt
atgctcttga
gtgttttgcc
gttggccgtt
tccggaccac
gttcggagag
cttcttgaag
tcttcecettyg
acccatgtgt
acgttcaata
cctatggtta

gtcgaacctg

140/191

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



gcatcatggg
tcatttcaga
gtcttgtgac
tttctagaca
tcatccctga
tgatggaagg
tgatgggcca
tcccagcagt
cccecectggte
ggttgtccct
cttttgctgg
ggttccttgce
gcgtaatttt
gtttctcaag
cgcagtcctg
aagctgacct
acatgaaaaa
agctggcctce
tcgctgagac
acccccatgg
aagaaacacg
ccgtggatac
cgcgccatcg
ccctcggcett
gcgacacctt

caaccgacta

ggaaggattc
agctggtgac
aacccctgaa
ttttgcaggt
tgtgacaact
tggcctctca
tgcctggaca
cttggtccga
ggcacaagtg
ggcgttctac
tggatggcct
tgtgactagt
gtggttattc
cgcﬁttcttc
tggcatgaat
tgattttttg
tgcagctggce
cttggttcag
ggccactccg
atccatcctc
atgcctgggt
cttgaccggt
cagcgaggac
ccacaaaatc
ttacacggat

tagagacagg

45276

gccttctgtt
cttattggag
ggggagacct
ccaagcgtcc
attccgagtg
actgtccagc
cccattgttg
gctgtgttct
ttgatgatta
gcattcggag
gaactgtccc
tatgtcccca
aaataccgat
ctacggtatt
aacgaatccc
tccagtttaa
caatacatcg
gttgacaaga
tcacttgaca
gacattaatg
ggttccaaat
atcccacttc
gacgacctca
aatggtaaag
gattcccgat

gattatgaag

tcactaactg
tccataccgg
gctccatcaa
ctcttgggga
acttggcatc
ttttgtgcgt
ccgtaggcett
cttttgcact
gactcctcac
gtgtcgttgg
aagccctctce
ccatcatcat
gcctccacaa
ttgctgaggg
tgacagctgce
cgaacttcaa
aggcggcgta
tgaaaggagt
caggggacgt
tggggggtga
tcagtgtctg
agacgccaac
aagttgagag
tttactgcaa
acactcaaga

gtgtacagac

86

tggcgactca
ttcaaacaaa
ggaaactagg
cattaagttg
gctccttgcet
ctttttcctt
ctttttgctg
ctttgtactt
ggcggctctce
cctggccaca
gacatactgc
cggtgggctce
catgctggtt
taatcttagg
tttggcttge
gtgctttgtg
tgctagagct
attggccaag
gattgttctg
aaggaaaact
cactgtcgtg
cccacttttt
aatgaaaaaa
aatttgggac
ccatgctttt

cgccccceccecaa

gggtcacctg
ctcggttctg
ctctctgacc
agcccagcca
tctgtcccceg
ctctggcgceca
aatgaaattc
gcatgggcca
aaccgcaaca
gaaatcggga
ttcctgcecca
catgccctceg
ggtgatggga
aaaégcgtgt
aagttgtcgc
tccgcttcaa
ctgcgtcagg
ctcgaggctt
cttgggcaac
gtgtctgtgce
tccaacacgc
gaaaatggcc
cactgtgtat
aagtctaacg
caggacaggt

cagggattcg

141/191

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



atccaaagtc
atctggtcaa
gactgtccct
aagtggagaa
taaactgcta
aacggcggta
aaaagtcacc
gaacttatgt
cctcaaaccc
gggcgtgaac
gtccaagcaa
cccctacaag
cactaggttt
ggcttgttge
cactcttcaa
ccttgattca
tgcagaggac
acgcctagtg
atcaacctac
ggatgtccag
gcagactgtg
catcctaggt
ccaggcgttce
ggaattgcat
cagcaccccce

tgaagagtac

cgaagcccct
aggtaaggag
tgagcaagct
actaaagcgc
gccgccagceg
aaaatcgtaa
tccgaggtgg
tccggtgtceg
ggacttgaca
ggttctattt
ataatccaag
ctttatcctg
ggagatttac
ctgcatccca
catggtttcg
cgccctgaca
ctccaaaaat
cgcaggttca
cctgccaaga
agcatacctg
acaccttgca
accaacaact
atgaagaagg
tgcactgtcg
gccattgtga

ttgcctagcet

45276

gttggcactg
gtcctagttc
cttgctggga
atcattagtc
gcttgacccg
aataccacag
aggtgaagaa
tcttgatgag
caacacccgg
gggattttga
catgtgaagt
tcagggggga
cttacaaaac
atggggtcct
agctttatgt
ccccttttat
atgacctatc
tctttagcca
actccatggc
aaattgatga
ccctcaaaaa
tcatagcctt
cctggaagtc
ccggcagatg
ggtggtttgt

acgtgctcaa

ttgtaatcgg
ccaaacctga
tgggccaaac
aactccaagg
ctgtggccge
cagaactttc
atcaactgag
gcctcaccca
cattcaacca
aactgcaccc
caggcgcggg
ccccgagcegyg
tccccaagac
cgtgtctgat
ccccactgta
gtgtactaaa
cactcaaggg
tgttggtaag
aggggtcaat
aatgtgcgcce
acagtactgt
ggctcacagg
cccaattgcc
ccttgaggcect
tgccaacctc

ctgttgccat

87

tggcattacg
caactgcctt
ttgtgacctt
tctgaccact

ggcggcctag

accttaggct
caggggcacyg
ccgtcceccttg
gggcatgggg
acaaaggtag
gacgccccta
cgtaaaggtc
accaagtccg
ggcaaatcca
ccttatagtyg
catggcactt
tttgtcttgc
gcgccaccac
ggccagaggt
cgtgccgtca
tccaaaccta
tcagcactca
ttggggaaaa
gacctggctt
ctgtatgaac

gaccttgtgg

tataacaggc
gaagctgcca
acagctaccg
gaacaggctt
ttgtaactga
ctttagacct
ctgtcgtgge
ttgacgttct
ccgggaatat
aactagagtt
acctccaact
gccttgtcaa
caattcatgc
cgctgggtac
tcatggaata
ccaaggctgc
ctggggtcct
tgttccttcc
tcccaacaaa
aggaaaattg
aaactagaac
gtggtgtcac
acaagtttaa
cctgcgatcg
ttgcaggatg

caacgcagga

142/191

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



tggcgcttte
caccgtctac
tcatgaaatt
ccagcccatg
caactaccat
gaaaactgtc
gttagtcccc
cgcctcagag
ccatgacccc
cggttaccgt
taatgaaggg
cgcctgtgga
tctgagctgt
‘ggctggcaaa
cattatcatg
tcgaggtctt
agactaccaa
ttgcaacgta
gctactgaac
tgacatagtc
ttttccacca
tggccgagtg
gctttccaaa
tgattcctat
atttggccct

ggccaggaac

acaaaacgcg
tcactgataa
ggtctcaagt
ttagtgtatt
tggtgggtcg
ataactgata
aatcgcgacc
tattatgcgt
gagtggtatg
tttccaggcc
aagaaatgcc
cttgatttgt
ggccaccatg
tccceecttg
aaggtggaca
gttgcagtca
gtggtgcctc
ctactcagca
caagtccagg
agtgctctta
cctgccaggt
tcatatctcg
acaccccttg
tgttatgtgt
aacatctgtg

accagagtgg

45276

gtggcctgtc
tttacgccca
tccttgagga
ctgatgacct
agcatcttga
aacccagttt
gtattctggc
ccgctgeecge
aggatcttat
cggcattttt
gtcactgcgg
gtttgttcca
ccggttcaaa
acgctgtgct
acaaaacaac
aaagaggtat
ttttgccgac
agtttatagt
acgatgatgt
aagtttgcag
ccgggecgtyg
atgaggcagg
tgtgtttggg
tcgatcagat
cagccatcca

ttttcaccac

gtccggggac
gcacatggtg
acagctcaaa
cgtcttgtat
cctgatgttg
tctcggcetge
tgctcttgca
aattctgatg
ctgcggcatc
catgtccatg
catctgcgac
ttcacacttt
ggaatgttcg
gaaacaaatc
gacccttgac
tgcaggtaat
ttgcaaagac
agggccgcca
catttacaca
gtattccatc
ggttaggctc
atattgcaat
tgaccttcag
gcctcagaag
gccttgttac
ccggcctgtyg

88

cccgtcacca
ctttcggcct
tttgaggacc
gcggaaagac
ggctttaaaa
agaattgaag
tatcatatga
gattcgtgtg
gccecggtgtg
tgggagaagc
gccaaagccg
catcaacact
cagtgtcagt
ccgtacaaac
ccgggaagat
gaggttgatc
ataaacatgg
ggttccggaa
cctactcatc
ccaggagcct
atcgccagcg
catctagaca
caacttcacc
cagctgacca
agggagaaac

gcctttggtce

gtgtgtccaa
tgaagatggg
ttcttgaaat
ccacttttcc
cggacccaaa
caggacggca
aggcgcagaa
cttgcattga
ctcgccagga
tgaaaagtca
actatgcgtc
gcccagtcac
cacctgtcgg
ctcctcgtac
atcagtcccg
tttctgatgg
tgaaggtggc
aaaccacctg
agacaatgtt
caggactccc
gacatgtccc
ttctaaggct
cggtcggcett
ccatttatag
ttgaatccaa

aggtcctgac

143/191

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



accgtaccac
cttcgacatt
tgtagccatc
ggagtttttc
tgagctggtt
aggttcaccc
ggccagtcta
cttttccccg
agtggtcacc
aattgatgcc
ttttcttggc
tcaggccctg
tctcgacgeg
caaaggcact
gcctaaagac
gtgcactctc
atcaaaatgc
cgccacagcc
gttcattcag
agccaatcgc
tgattacggt
gaagattttg
ggcaattctc
tgtacgagaa
ccttggcact

gtgaacgcgg

aaagatcgta
gtgacattgc
actcgggcaa
aacttaaccc
gttttgaatg
cgatttcgag
gaagggagct
gacagcccag
caccagaata
cgctacagca
actcctggtg
ccagaaacac
gctgaggaag
acgatcgggg
tctgttgctg
accgatgtgt
tggaaactta
tatttccagt
ctacccaagg
aaggttgtgce
gctcaggtca
gggttgcagc
gcacgccgta
cgcccacacg
gaactgcaag

agtgatgcaa

45276

ccggctcectge
atctaccatc
gacatgggtt
ccgagcgcac
tggataatgc
tatcggaccc
gcatgccact
cttttgcacc
atcgagcgtyg
agccaatggt
tggtgtcata
tcgtttcaac
aggcagcgag
ggtgtcacca
tggttggggt
acctccccga
aactggattt
tggaagggct
atgccgttgt
gaaccacaga
ttttgacaac
ctttcagacg
tgaatgacgg
caatttacgg
tagagctggg

tgggtttact

aataactata
gccaaagtcc
gttcatttat
tgattgtaac
ggtcacaact
gaggtgcaag
accacaagta
cctgccaaaa
gcctgatcga
cggtgcaggg
ctatctcaca
aggacgtata
agaacttccc
cattacatcg
gagttcgccc
actccgacca
cagggatgtt
gacatggtca
gtacatcgat
ctggcgggcec
agcctggttc
aacatttggc
caaagattac
gcgcgcccegt
cagaccccgg
gtggagtaaa

89

gattcatccc
ctaaacaaat
gaccctcatg
cttgcgttca
gtagcgaagg
tctctcttag
gcacataacc
gagctggcgce
cttgtcgcta
tatgtggtcg
ttatacatcg
gccacagatt
cacgcattta
aaatacctac
ggtagggctg
tatttgcaac
cgactgatgg
gcgctgcccg
ccgtgtatag
gacctggcag
gaggaccttg
tttgagaaca
actgactata
gaccatacgt
ctgcctectg

atcagtcagt

agggggcgac
cccgagcact
accaactcca
gccgtgggga
ccctagagac
ccgcttgtte
tggggtttta
cacattggcc
gtatgcgccc
ggccatccat
ggggcgagcec
gtcgggaata
ttggcgatgt
ctaggtccct
ctaaagccgt
cggagacggc
tctggaaagg
attatgctag
ggccggcaac
tgacaccgta
ggccgcagtg
ctgaagattg
attggcattg
atcattttgc
agcaagtgcc

tgttcgtgga

144/191

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



tgccttcact
tgggttcact
tctcecgttcg
tacccaactg
ggcatatgcg
tggaacattc
tgtcaaggct
gccgcttect
tggagtacaa
ccaagttgac
tggcttcgtc
tttttggttt
atgtaagcca
gtggtgcaaa
cattccgtcc
gtccttttce
cgtctttgtg
catatctgcc
cgggggcaat
caacatctca
gatattaaga
ttccaatctc
tgtcgtgaag
tcgtatttgt
atgagcgaga

gttaatttca

gagttccttg
gttgcaggct
cgctctgcca
cagaccggat
agtctcccac
gggtcaagcg
tgacgtagtc
tagctcacga
cactactttg
cgattttagg
tgttaccttg
ccattggccc
tgccctacca
atagggcacg
gggtacgaca
tacgcggcec
gataagcgac
agacacaaca
tggtttcatt
tggtttctga
ccaacacgac
acggtagctc
ccgtecggeat
acaacgcgga
aaggcttcaa

cagattatgt

45276

ttagtgtggt
ggttattggt
ttcactcttc
gtcccacaat
ctaattgacg
gcctggaagce
actcatttcc
ctcgcgatgce
gaccgcgttg
caatggctta
ttcacagtgc
acggcaacac
gtcaagctgc
acaggtgtga
acctcaaact
aattccatcc
accagttcat
tctcecgegtce
tggaatggct
ggcgttcgcecce
cgcggctgec
ccatttacag
tccccagtac
cttgctgatg
agtcatcttt

ggcccatgtg

tgacattgtc
cttccttctc
cgaactatcg
tcgcagttaa
aaatggtctc
aggttgttag
aacacctggc
tgaaaaacct
agctcatctt
tcagcgtgca
tttggcttcg
atcattcgaa
ccaacaaaga
ggaacgtgac
tgagggttat
ggagctgttc
ttgcgccgag
gtatgcggtg
gcgaccattc
tgcaagccct
ggtttcatgg
ttgatttata
atcacgataa
ctttccgegt
gggaatattt

acccaacaca

90

atctttctcg
agagtggttt
aaggtcctat
gcacccgttg
tcgccgceatt
tgaagccact
cgcagtggag
tgccgttggce
tcccacacca
cgcttccatc
aattccagct
ctaactatca
ctcgagcctg
catgatgagt
tatgcttggc
ggaataggaa
catgatggac
tattaccatc
ttttcctect
gcttctcgac
tccttcagaa
acttaacggg
cggctaatgt
gccttttcta
ctggcgttgt

ctcagcagca

ccatattgtt
gctccgegtt
gagggcttgc
ggtatacttt
taccggacca
ctcacaaaac
gctgattctt
aatgtgagcc
ggtacgaggc
ttctectetg
ctacgctatg
attacactat
gccgtaacgt
tgtcaatgtc
tggctttttt
acgtgtcgceg
aaaattcaac
atcaaataga
ggctggtgcet
gcatctatca
catcaattgt
ctcatcccaa
gaccgatgaa
cgcctcggaa
ttccgettgt

ccatttggta

145/191

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



attgatcaca
attgcttgtt
tcttgactcc
cctttgtcga
gcgagctgaa
tgctttaccc
ttgatgcgct
ttagcagcat
ctaaaaattg
accggggaag
aagtcggtgg
ctttgacgag
cgccgcacaa
ccttaaggtg
ttcctttact
cactctgggg
gttcatcact
ccatcacgta
cgctgtgaga
cctegtgcetg
ccggtaagaa
cagtcaatca
ggggaggaca
atgacattcg
cggctttcaa

aggttgagtt

ttcggttact
tgcttgccat
tcactcttgce
tggcaacgac
tgggaccgaa
agttgccact
cggtctcggce
gtacggcgtt
catggcttgc
aatccatcga
tgaccttgtc
gacttcggct
aaactcgtgce
tcacgcggcec
tttgggtaca
gctgtagtcg
tccagatgca
gaaagtgctg
aagcccggac
ggcggcaaac
ccagagccag
actgtgccag
ggccaaaaag
gcaccatctc
tcaaggcgca

catgctgccg

45276

acacttcttg
tcttttggcg
ttctggtggce
gacagctcga
tggttgtccg
catatcattt
gctgtgtccg
tgcgccttceg
cgctatgccc
tggaagtctt
aacattaagc
gagcaatggg
tggcctttag
gactcctggg
tgacatatgt
cccttttgtg
gattgtgttg
caggcctcca
taacatcagt
gagctgttaa
aagaaaagaa
ttgctgggta
aagaagcctg
acccaggccg
ggaactgcgt

gttgctcata

acaccgtcta
gtatgaaatg
tttttttgct
catcccaata
gtcattttga
cactgggttt
ccacaggatt
cggcgttegt
gcacccggtt
caatagtggt
atgttgtcct
aagcctagac
catcacatat
gctgttgcaé
gcattttcaa
gggtgtttac
cctaggccgg
ttcaatccca
gaacggcact
acgaggagtg
gaaatgcagc
caatgataaa
agaagccaca
aacgttccct
cgctttcatce
cagtgcgcect

91

cgatgaggtg
ttcttgcaag
gtgtaccggc
catatataat
ttgggcagtc
tctcacaaca
cattggcgag
atgttttgtc
taccaacttc
ggagaaattg
cgaaggggtt
gacttttgca
acacccataa
atcttgatat
tccaccaacc
agcctcacag
cgatacattc
gcgtctggta
ctagtacctg
gttaacctcg
tcecgatgggg
gtcccagcgce
ttttcccecta
ctgcttgcaa
cagcgggaag

gattcgcgtg

ggctacaacc
ttggggcatt
ttgtcttggt
ttgacgatat
gaaacctttg
agccatttcc
cggtatgtac
atccgtgctg
atcgtggacg
ggcaaagctg
aaagctcaac
acgatcccac
tgatatacgc
ttctgaattg
gtgtcgcatt
agtcatggaa
tggcccctgce
accgagcata
ggcttcggag
tcaagtatgg
aaaggccagc
cagcaatcta
gctgctgaag
tcgatccaga
gtcagtttcc

acttctacat

146/191

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



45276

ccgccagtca gggtgcaaat taatttgaca gtcaggtgaa tggccgcgat tgacgtgtgg

cctctaagtc acctattcaa ttagggcgat cacatggggg tcaaacttaa ttaggcagga

accatgtgac cgaaattaaa aaaaaaaaaa aaaaaaaaaa aaaa

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

57

ADN
<220>
<223>

<220>
<223>

<400> 57
atgatgtgta

gcgtgggtac
ctctcggggce
tccggagagce
ggtgcatgtg
ggtgtctcag
ttggcttgtt
aggtggaatg
tgacctccgg
gtgacggttg
attggtatcc
tgtccgacca
gggcttgtcg
aaaaatttgt
cggaatccga

aggtccttgt

14984

gggtattccc
agccctgecce
gagcgcgccg
acctgcttta
caccccggct
tgcacggtct
tcacaagcct
ttctccatct
caatcacaac
cttaacccct
gattacgggg
accgttccct
gcagccgttc
aatttttatg
tgactccacg

tcggagcecttt

Trinh ty nhdn tao

cctacataca
caccctttgg
cctgctgcete
cgggatctcc
gcccgggtat
cttctctctc
aaagacaagc
gggtgttgct
ttccttcaac
agacacctcc
cctgtgectg
ggtgccactc
tgtccgttcg
gattcctcct
gctttggaag

cccgceccatce

cgacactctt
tccectgttet
ccttgcggcg
gccctttaac
tttggaacgc
cagaacttca
tccattggaa
ggctgtcaac
gactcgtgaa
gtgaactcca
ggatggctgt
atgtgttaac
aagaggccca
ccgacggtcg
ttctgccgece

accttgtcga

92

M& ta trinh tu nhan tao: polynucleotit tdng hop

agtgtttgtg
agcccgacag
ggaaggacct
catgtctggg
cggccaagtc
ggacacggac
agttcccatt
catttttcct
ggttgctgat
agtttacgag
gtacgcgaac
aaattcccct
ttctagcata
atctcgcatg
cgagctagaa

ccttgccgat

SEQ ID NO:49 v&i doan cai xen md hda cho SEQ ID NO:54

taccttggag
gtacccttct
cccgagtatt
atgttctccc
tattgcacac
ctcggtgcag
ggtatccccce
ttagcgcgcea
gtattgtacc
cgtggttgca
tccatgcacg
ttgcctcaac
tacaggtggg
atgtggactc
caccaggtca

tgggagctca

147/191

14880
14940

14984

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

960



ctgagtcccc
gggacccggce
aagtgctcag
tgcctggcaa
ctgatggtcc
ccctgaatga
acacagagcc
ccggcaaacg
tcaaggttgc
ggtcttgtgg
cgtcccctcect
ctcaggccat
acgccaaata
tggctcctcg
cgtcgcctta
atagactgcc
cccaggagtt
tctctagtct
gggaattcat
tggccctcect
agtgcttccc
accctggcgce
ctgaagaagc
ttagcgagca
ggccaacctt

ctggcattgg

tgataacggt
tgtatccgaa
tcgcgaggceg
gtacatccag
cattcacgtt
tgatgtcacc
taccacacac
ggccegtgge
ccgaccgact
ttggcatgcc
gcctcggtac
tcaatgtttg
cctcataaaa
ctccctctet
cccggaggac
ttcagactgt
ctggactctt
gtataaattg
ctatactgtt
tgcaaaaatt
cacggatgtt
tgctgttgtc
tcaagcgaga
acaggtgcag
aaccgctacg

tgcccagccc

45276

ttttccttca
ggcaagtgtt
catctggcta
cgcagacttc
gaagcattgt
ccgggattcg
cggatctttc
aagcgtgccg
tccaccagtg
cttgccgcca
aacaggccgg
caactacctg
ctcaacggag
cgtgagtgcg
gggttgccta
gtttgtgatg
gacaaaatgt
ttgttagaga
gagaggatgt
aaggtcccat
ccagtcaact
ctatgtccat
aaccgtaagg
gtggttgagg
gcgacccctg

gctaccgttc

gcacgtcaca
ggctttcctg
ccgcctatgg
aagttcacgg
cttgccccca
ttcgcctaat
gttttggagt
ccaaaagtga
gaatcgtcac
tactgaaccg
aggacgattg
ccgccatage
ttcattggga
ttgttggcgt
aacgtgcact
gtattattga
tgacttcccce
tcttgccgea
tgaaggattg
cctcaaaggc
ctgagttaat
cggatgcaaa
tccttcaccc
gtgatcagga
ttagagggcc

aagaactcat

93

tccttgcggce
ctttttgagc
ttaccaaacc
tctececgtget
gtcttggatc
gtctcttcge
gcacaagtgg
gaaagactcg
ctactcccca
gatgattaat
ggcttctgat
tcggaaccgce
ggtagaggtg
ctgctctgaa
tgaggccctg
cttccttgcece
gtcaccggag
gaaatgcgga
tccgagcetcec
cccatccgtg
atcttgggaa
agaatctaag
tgtggtcctt
tatgccactg

ggtaccggac

tctggcgagg

taccttgttc
cagtcagccg
aagtggggtg
gtggtcgacc
aggcacttga
attgtgccga
tatggtgccg
gcttccaccc
cctgcggacg
aatgacttca
ggtgaccttg
gcctgcceccta
aggcctggaa
ggctgtgtcg
gcgtctgett
aatccacctc
cagtccggct
tccacagaag
aaacaggcca
actctgaacg
gagcccaaag
gaaacagccc
accgaggaac
gatttgactt
aatttgagct

cctgcaccce

148/191

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



gtcttgttga
acgtgcagac
ccgcgtctga
gtgttttctc
tcgtcgatga
cgaacgagac
tctccgecgea
agagtcgggt
ccaccaagaa
cctcgecagtt
aagacacacc
aactggtggc
cggtgcttga
ctgacaagcc
aaagttttat
gggtttttga
gctctatggc
gccgttctta
ggtgtgttcg
ctccacccga
ttttggctct
cgggcctctt
ttctcctacg
aagggcgttg
ttaatgtgtt

tccaagcgcec

gcgetgtgge
ctcggaccag
cccecggttgg
tgatggcgag
ccggacaaaa
gctctctggg
agctttaatc
atatgaacaa
gtggctcgac
ccaagctggt
gcctcctgtt
gcagtgggat
ccaggccgte
accccattcg
gctctccggce
ggttctctcc
tccaggtgat
cccaatactc
tttgggtgtt
cccagtcggt
tgagcagcgc
atgcgtcatt
tatatgcatg
tcacaagtgt
tccttttteg

aaaaggagtt

45276

acggagtcga
cctttagacc
atccacggta
tcggcecttce
gaagctccgg
tctgacccct
gaccgaggtg
tgccttcaag
aaaatgtggg
cacattcttg
cccaggaaga
aggaaatcga
cctctgccta
caaaaccctt
acccgtttcg
catctcccag
tggctgtttyg
ggatgccttc
tttggttctt
tcttcttgtg
caactttggg
cttggcaagt
ctcgcagatt
tggggaaagt
cgcgccaccce

gaccccgtge

acggcagcag
tgtccctggce
ggcgtgagcc
agttcggaga
tggttgacgc
ttgaattcgc
gtccgcttgce
cttgtgaacc
acagggtgga
agtccctcaa
accgagctgg
gtgtgacacc
tggacatcca
ctagtcaagt
cggggtccgt
cttttatgct
caggtgctgt
ccttattggg
ggatggcttt
accacgattc
aacctgtgcg
tactcggtgg
tggcaatttc
gtataaggac
gctcatctct

acttggcgac

94

ttcatttctg
cgcgtggcect
tgtctttgtg
gctttccgaa
ccccatcgat
caaattcagg
cgatgttcat
tggtagtcgt
catgaaaact
attcctccct
tgacagtgcc
ccccacaaaa
gcaaggagat
agatgtgggt
tagtcagcgce
cacacttttc
tctacttgcect
tgtcttttct
tgctgtattt
gccggagtgt
cagccttgtg
gtcacgttgt
tcttatttat
ggctcctgca
tgtgtccttg

aggctggcgce

gatttgcctg
gtaagggcta
aagcctcgag
gccagttctg
ttgacaactt
cgccecgegtt
gcaaagataa
gcgaccccag
tggcgctgca
gacatgattc
ggcctgaagc
ccggttggac
gccatctccg
ggaggttgga
cttacgacat
tcgccacggg
ctcctgctcet
ggttctgtgc
ttattctcga
catgctgagc
gtcgggccat
ctctggtttyg
gtggtgtccc
gaagtggccc
tgtgatcggt

gggtgctggt

149/191

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



gtggtgagag
aaaagaagat
aatgcctgaa
tccgtgtgtce
actgcagggt
cagcacaact
actctgtccc
ctgtgtggac
gtcgagggac
gagttgtgtg
cagccgttgce
tgggcgcttt
tttgtgctta
ggtgggtaac
taccagctgc
tcacccaggt
gtggtgcagc
ccgctttgac
gtgctttcag
gttctggagg
tgaatggtaa
ctaatggtga
agatcgctaa
gcatcatggg
tcatttcaga

gtcttgtgac

ccctattcat
atccgcccag
agttttgcag
tgagattccc
tgtggtagat
ggtccttggt
caccaaaaca
tcttgttcat
ctctgacccg
ttcctectcga
ccatctttcc
agcccaccgce
cgcctggcecce
ccttcatcct
cggcgttete
tgccggaatt
tgctgtagca
tggacggact
aactcaaaag
agttttcacc
cacagccagg
ttatgcctgg
ggggtatcge
ggaaggattc
agctggtgac

aacccctgaa

45276

caatcacacc
acggtgattg
gcaggagggg
ttctcggceccce
tcggacactt
cggggcaact
actggtgggg
ttcatcctcg
tggtgttcga
ctctgcgtgt
ggtagagagg
ttggctctta
atgagctcct
ctcactatgc
tcgctgggaa
atcacacctt
acggctccag
ttgatcttca
ccctgectta
attgatggca
gtcactggtyg
tcccatgctg
ggtcgtgect
gccttctgtt
cttattggag

ggggagacct

aaaaaccgat
ctgtcccgta
ctattgtgga
cattttttcc
ttgtggctgc
ttgccaagct
cctcatacac
gcctttggtt
accctttttce
ctgccgacgg
tggggatttt
aggcagacat
ggttaatttg
tttgggtgca
taaccggtct
atgacatcca
aaggtactta
caccatctgc
acaccgtgaa
gaagagtcat
attcctacaa
atgactggca
actggcaaac
tcactaactg
tccataccgg

gctccatcaa

95

agcttatgcc
tgatcctagt
ccagcctacg
gaaggtccca
ggtccgectge
aaatcagacc
ccttgcegtg
aacgtcacct
gtatcctact
agttaccctg
tattttggtg
gtcaatggtc
cttctttcct
ctcatttttg
tctttgggca
ccagtatacc
catggcggcc
agtcggatcc
tgtcgtaggce
cgtcactgcc
ccgcatgcac
aggcgttgcce
gtcaaccgga
tggcgactca
ttcaaacaaa

ggaaactagg

aacttggatg
caggccatta
cccgaggtcg
gtcaacccag
ggttattcga
cccctcagga
gcccaggtat
caagtgtgtg
tatggccccg
ccattgttct
cttgcctect
tttttggcgt
atgctcttga
gtgttttgcc
gttggcecgtt
tccggaccac
gttcggagag
cttcttgaag
tcttceccttg
acccatgtgt
acgttcaata
cctatggtta
gtcgaacctg
gggtcacctg
ctcggttctg

ctctctgacc
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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



tttctagaca
tcatccctga
tgatggaagg
tgatgggcca
tcccagecagt
ccccectggte
ggttgtccct
cttttgctgg
ggttccttgce
gcgtaatttt
gtttctcaag
cgcagtcctg
aagctgacct
acatgaaaaa
agctggcctc
tcgctgagac
acccccatgg
aagaaacacg
ccgtggatac
cgcgccatcg
cccteggcett
gcgacacctt
caaccgacta
atccaaagtc
atctggtcaa

gactgtccct

ttttgcaggt
tgtgacaact
tggcctctca
tgcctggaca
cttggtccga
ggcacaagtg
ggcgttctac
tggatggcct
tgtgactagt
gtggttattc
cgctttcttc
tggcatgaat
tgattttttg
tgcagctggce
cttggttcag
ggccactccg
atccatcctec
atgcctgggt
cttgaccggt
cagcgaggac
ccacaaaatc
ttacacggat
tagagacagg
cgaagcccct
aggtaaggag

tgagcaagct

45276

ccaagcgtcc
attccgagtyg
actgtccagc
cccattgttg
gctgtgttct
ttgatgatta
gcattcggag
gaactgtccc
tatgtcccca
aaataccgat
ctacggtatt
aacgaatccc
tccagtttaa
caatacatcg
gttgacaaga
tcacttgaca
gacattaatg
ggttccaaat
atcccacttc
gacgacctca
aatggtaaag
gattcccgat
gattatgaag
gttggcactg
gtcctagttc

cttgctggga

ctcttgggga
acttggcatc
ttttgtgcgt
ccgtaggcett
cttttgcact
gactcctcac
gtgtcgttgg
aagccctctce
ccatcatcat
gcctccacaa
ttgctgaggg
tgacagctgce
cgaacttcaa
aggcggcgta
tgaaaggagt
caggggacgt
tggggggtga
tcagtgtctg
agacgccaac
aagttgagag
tttactgcaa
acactcaaga
gtgtacagac
ttgtaatcgg
ccaaacctga

tgggccaaac

96

cattaagttg
gctccttgcet
ctttttcctt
ctttttgctg
ctttgtactt
ggcggctctc
cctggccaca
gacatactgc
cggtgggctc
catgctggtt
taatcttagg
tttggcttgc
gtgctttgtg
tgctagagct
attggccaag
gattgttctg
aaggaaaact
cactgtcgtg
cccacttttt
aatgaaaaaa
aatttgggac
ccatgctttt
cgccccccaa
tggcattacg
caactgcctt

ttgtgacctt

agcccagcca
tctgtcccecg
ctctggcgea
aatgaaattc
gcatgggcca
aaccgcaaca
gaaatcggga
ttcctgccca
catgccctcg
ggtgatggga
aaaggcgtgt
aagttgtcgce
tccgcttcaa
ctgcgtcagg
ctcgaggctt
cttgggcaac
gtgtctgtgc
tccaacacgc
gaaaatggcc
cactgtgtat
aagtctaacg
caggacaggt
cagggattcg
tataacaggc
gaagctgcca

acagctaccg
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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



aagtggagaa
taaactgcta
aacggcggta
aaaagtcacc
gaacttatgt
cctcaaaccc
gggcgtgaac
gtccaagcaa
cccctacaag
cactaggttt
ggcttgttgc
cactcttcaa
ccttgattca
tgcagaggac
acgcctagtg
atcaacctac
ggatgtccag
gcagactgtg
catcctaggt
ccaggcgttc
ggaattgcat
cagcaccccce
tgaagagtac
tggcgcecttte
caccgtctac

tcatgaaatt

actaaagcgc
gccgccagceg
aaaatcgtaa
tccgaggtgg
tccggtgteg
ggacttgaca
ggttctattt
ataatccaag
ctttatcctg
ggagatttac
ctgcatccca
catggtttcg
cgccctgaca
ctccaaaaat
cgcaggttca
cctgccaaga
agcatacctg
acaccttgca
accaacaact
atgaagaagg
tgcactgtcg
gccattgtga
ttgcctaget
acaaaacgcg
tcactgataa

ggtctcaagt

45276

atcattagtc
gcttgacccg
aataccacag
aggtgaagaa
tcttgatgag
caacacccgg
gggattttga
catgtgaagt
tcagggggga
cttacaaaac
atggggtcct
agctttatgt
ccccttttat
atgacctatc
tctttagcca
actccatggc
aaattgatga
ccctcaaaaa
tcatagcctt
cctggaagtc
ccggcagatg
ggtggtttgt
acgtgctcaa
gtggcctgtc
tttacgccca

tccttgagga

aactccaagg
ctgtggccge
cagaactttc
atcaactgag
gcctcaccca
cattcaacca
aactgcaccc
caggcgcggyg
ccccgagcegg
tccccaagac
cgtgtctgat
ccccactgta
gtgtactaaa
cactcaaggg
tgttggtaag
aggggtcaat
aatgtgcgcce
acagtactgt
ggctcacagg
cccaattgcc
ccttgaggcect
tgccaacctc
ctgttgccat
gtccggggac
gcacatggtg

acagctcaaa

97

tctgaccact

ggcggcctag
accttaggct

caggggcacg

ccgtcccttg
gggcatgggg
acaaaggtag
gacgccccta
cgtaaaggtc
accaagtccg
ggcaaatcca
ccttatagtg
catggcactt
tttgtcttgce
gcgccaccac
ggccagaggt
cgtgccgtca
tccaaaccta
tcagcactca
ttggggaaaa
gacctggctt
ctgtatgaac
gaccttgtgg
cccgtcacca
ctttcggcect

tttgaggacc

gaacaggctt
ttgtaactga
ctttagacct
ctgtcgtggce
ttgacgttct
ccgggaatat
aactagagtt
acctccaact
gccttgtcaa
caattcatgc
cgctgggtac
tcatggaata
ccaaggctgc
ctggggtcct
tgttccttcc
tcccaacaaa
aggaaaattg
aaactagaac
gtggtgtcac
acaagtttaa
cctgcgatcg
ttgcaggatg
caacgcagga
gtgtgtccaa
tgaagatggg

ttcttgaaat
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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



ccagcccatg
caactaccat
gaaaactgtc
gttagtcccc
cgcctcagag
ccatgacccc
cggttaccgt
taatgaaggg
cgcctgtgga
tctgagctgt
ggctggcaaa
cattatcatg
tcgaggtctt
agactaccaa
ttgcaacgta
gctactgaac
tgacatagtc
ttttccacca
tggccgagtyg
gctttccaaa
tgattcctat
atttggccect
ggccaggaac
accgtaccac
cttcgacatt

tgtagccatc

ttagtgtatt
tggtgggtcg
ataactgata
aatcgcgacc
tattatgcgt
gagtggtatg
tttccaggcece
aagaaatgcc
cttgatttgt
ggccaccatg
tccceecttg
aaggtggaca

gttgcagtca

‘gtggtgcctce

ctactcagca
caagtccagg
agtgctctta
cctgccaggt
tcatatctcg
acaccccttg
tgttatgtgt
aacatctgtg
accagagtgg
aaagatcgta
gtgacattgc

actcgggcaa

45276

ctgatgacct
agcatcttga
aacccagttt
gtattctggc
ccgcectgecgce
aggatcttat
cggcattttt
gtcactgcgg
gtttgttcca
ccggttcaaa
acgctgtgct
acaaaacaac
aaagaggtat
ttttgccgac
agtttatagt
acgatgatgt
aagtttgcag
ccgggccgtg
atgaggcagg
tgtgtttggg
tcgatcagat
cagccatcca
ttttcaccac
ccggctctge
atctaccatc

gacatgggtt

cgtcttgtat
cctgatgttg
tctcggcectgce
tgctcttgca
aattctgatg
ctgcggcatc
catgtccatg
catctgcgac
ttcacacttt
ggaatgttcg
gaaacaaatc
gacccttgac
tgcaggtaat
ttgcaaagac
agggccgcca
catttacaca
gtattccatc
ggttaggctc
atattgcaat
tgaccttcag
gcctcagaag
gccttgttac
ccggcecctgtyg
aataactata
gccaaagtcc

gttcatttat

98

gcggaaagac
ggctttaaaa
agaattgaag
tatcatatga
gattcgtgtg
gcceggtgtg
tgggagaagc
gccaaagccg
catcaacact
cagtgtcagt
ccgtacaaac
ccgggaagat
gaggttgatc
ataaacatgg
ggttccggaa
cctactcatc
ccaggagcct
atcgccagcg
catctagaca
caacttcacc
cagctgacca
agggagaaac
gcctttggtce
gattcatccc
ctaaacaaat

gaccctcatg

ccacttttcc
cggacccaaa
caggacggca
aggcgcagaa
cttgcattga
ctcgccagga
tgaaaagtca
actatgcgtc
gcccagtcac
cacctgtcgg
ctcctcgtac
atcagtcccg

tttctgatgg

-tgaaggtggc

aaaccacctg
agacaatgtt
caggactccc
gacatgtccc
ttctaaggct
cggtcggcett
ccatttatag
ttgaatccaa
aggtcctgac
agggggcgac
cccgagcact

accaactcca
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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



ggagtttttc
tgagctggtt
aggttcaccc
ggccagtcta
cttttccceg
agtggtcacc
aattgatgcc
ttttcttggce
tcaggccctyg
tctcgacgcg
caaaggcact
gcctaaagac
gtgcactctc
atcaaaatgc
cgccacagcce
gttcattcag
agccaatcgc
tgattacggt
gaagattttg
ggcaattctc
tgtacgagaa
ccttggcact
gtgaacgcgg
tgccttcact
tgggttcact

tctcegttceg

aacttaaccc
gttttgaatg
cgatttcgag
gaagggagct
gacagcccag
caccagaata
cgctacagca
actcctggtg
ccagaaacac
gctgaggaag
acgatcgggyg
tctgttgctg
accgatgtgt
tggaaactta
tatttccagt
ctacccaagg
aaggttgtgc
gctcaggtca
gggttgcagc
gcacgccgta
cgcccacacg
gaactgcaag
agtgatgcaa
gagttccttg
gttgcaggct

cgctctgcca
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ccgagcgcac
tggataatgc
tatcggaccc
gcatgccact
cttttgcacc
atcgagcgtg
agccaatggt
tggtgtcata
tcgtttcaac
aggcagcgag
ggtgtcacca
tggttggggt
acctccccga
aactggattt
tggaagggct
atgccgttgt
gaaccacaga
ttttgacaac
ctttcagacg
tgaatgacgg
caatttacgg
tagagctggg
tgggtttact
ttagtgtggt
ggttattggt

ttcactcttc

tgattgtaac
ggtcacaact
gaggtgcaag
accacaagta
cctgccaaaa
gcctgatcga
cggtgcaggg
ctatctcaca
aggacgtata
agaacttccc
cattacatcg
gagttcgccc
actccgacca
cagggatgtt
gacatggtca
gtacatcgat
ctggcgggcec
agcctggttc
aacatttggce
caaagattac
gcgcgceccegt
cagaccccgg
gtggagtaaa
tgacattgtc
cttccttctc

cgaactatcg

99

cttgcgttca
gtagcgaagg
tctctcttag
gcacataacc
gagctggcgc
cttgtcgcta
tatgtggtcg
ttatacatcg
gccacagatt
cacgcattta
aaatacctac
ggtagggctyg
tatttgcaac
cgactgatgg
gcgctgcceccg
ccgtgtatag
gacctggcag
gaggaccttg
tttgagaaca
actgactata
gaccatacgt
ctgcctectg
atcagtcagt
atctttctcg
agagtggttt

aaggtcctat

gccgtgggga
ccctagagac
ccgcttgttce
tggggtttta
cacattggcc
gtatgcgccc
ggccatccat
ggggcgagcec
gtcgggaata
ttggcgatgt
ctaggtccct
ctaaagccgt
cggagacggc
tctggaaagg
attatgctag
ggccggcaac
tgacaccgta
ggccgcagtg
ctgaagattg
attggcattg
atcattttgce
agcaagtgcc
tgttcgtgga
ccatattgtt
gctccgegtt

gagggcttgce
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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



tacccaactg
ggcatatgcg
tggaacattc
tgtcaaggct
gccgcttcecect
tggagtacaa
ccaagttgac
tggcttcgte
tttttggttt
atgtaagcca
gtggtgcaaa
cattccgtcc
gtccttttcc
cgtctttgtg
catatctgcc
cgggggcaat
caacatctca
gatattaaga
ttccaatctc
tgtcgtgaag
tcgtatttgt
atgagcgaga
gttaatttca
attgatcaca
attgcttgtt

tcttgactcc

cagaccggat
agtctcccac
gggtcaagcg
tgacgtagtc
tagctcacga
cactactttg
cgattttagg
tgttaccttg
ccattggccc
tgccctacca
atagggcacg
gggtacgaca
tacgcggccce
gataagcgac
agacacaaca
tggtttcatt
tggtttctga
ccaacacgac
acggtagctc
ccgtcggcecat
acaacgcgga
aaggcttcaa
cagattatgt
ttcggttact
tgcttgccat

tcactcttgc
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gtcccacaat
ctaattgacg
gcctggaagc
actcatttcc
ctcgecgatge
gaccgcgttg
caatggctta
ttcacagtgc
acggcaacac
gtcaagctgc
acaggtgtga
acctcaaact
aattccatcc
accagttcat
tctcecgegte
tggaatggct
ggcgttcgece
cgcggctgece
ccatttacag
tccccagtac
cttgctgatg
agtcatcttt
ggcccatgtg
acacttcttg
tcttttggcg

ttctggtggc

tcgcagttaa
aaatggtctc
aggttgttag
aacacctggc
tgaaaaacct
agctcatctt
tcagcgtgca
tttggcttcg
atcattcgaa
ccaacaaaga
ggaacgtgac
tgagggttat
ggagctgttc
ttgcgcecgag
gtatgcggtg
gcgaccattc
tgcaagccct
ggtttcatgg
ttgatttatc
atcacgataa
ctttccgegt
gggaatattt
acccaacaca
acaccgtcta
gtatgaaatg

tttttttgct

100

gcacccgttyg
tcgccgceatt
tgaagccact
cgcagtggag
tgccgttggce
tcccacacca
cgcttccatc
aattccagct
ctaactatca
ctcgagcctg
catgatgagt
tatgcttggc
ggaataggaa
catgatggac
tattaccatc
ttttcctect
gcttctcgac
tccttcagaa
agttaacggg
cggctaatgt
gccttttcta
ctggcgttgt
ctcagcagca
cgatgaggtg
ttcttgcaag

gtgtaccggc

ggtatacttt
taccggacca
ctcacaaaac
gctgattctt
aatgtgagcc
ggtacgaggc
ttctcctcectg
ctacgctatg
attacactat
gccgtaacgt
tgtcaatgtc
tggctttttt
acgtgtcgcg
aaaattcaac
atcaaataga
ggctggtgcet
gcatctatca
catcaattgt
ctcatcccaa
gaccgatgaa
cgcctcggaa
ttccgettgt
ccatttggta
ggctacaacc
ttggggcatt

ttgtcttggt
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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



cctttgtcga
gcgagctgaa
tgctttaccc
ttgatgcgct
ttagcagcat
ctaaaaattg
accggggaag
aagtcggtgg
ctttgacgag
cgccgcacaa
ccttaaggtg
ttcctttact
cactctgggg
gttcatcact
ccatcacgta
cgctgtgaga
cctcgtgcetg
ccggtaagaa
cagtcaatca
ggggaggaca
atgacattcg
cggctttcaa
aggttgagtt
ccgccagtca
cctctaagte

accatgtgac

tggcaacgac
tgggaccgaa
agttgccact
cggtctcggce
gtacggcgtt
catggcttgc
aatccatcga
tgaccttgtc
gacttcggct
aaactcgtgce
tcacgcggcece
tttgggtaca
gctgtagtcg
tccagatgca
gaaagtgctg
aagcccggac
ggcggcaaac
ccagagccag
actgtgccag
ggccaaaaag
gcaccatctc
tcaaggcgca
catgctgccg
gggtgcaaat
acctattcaa

cgaaattaaa
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gacagctcga
tggttgtccg
catatcattt
gctgtgtccg
tgcgccttcg
cgctatgccc
tggaagtctt
aacattaagc
gagcaatggg
tggcctttag
gactcctggg
tgacatatgt
cccttttgtg
gattgtgttg
caggcctcca
taacatcagt
gagctgttaa
aagaaaagaa
ttgctgggta
aagaagcctg
acccaggccyg
ggaactgcgt
gttgctcata
taatttgaca
ttagggcgat

aaaaaaaaaa

catcccaata
gtcattttga
cactgggttt
ccacaggatt
cggcgttegt
gcacccggtt
caatagtggt
atgttgtcct
aagcctagac
catcacatat
gctgttgcac
gcattttcaa
gggtgtttac
cctaggccgg
ttcaatccca
gaacggcact
acgaggagtg
gaaatgcagc
caatgataaa
agaagccaca
aacgttccct
cgctttcatc
cagtgcgect
gtcaggtgaa
cacétggggg

aaaaaaaaaa

101

catatataat
ttgggcagtc
tctcacaaca
cattggcgag
atgttttgtc
taccaacttc
ggagaaattg
cgaaggggtt
gacttttgca
acacccataa
atcttgatat
tccaccaacc
agcctcacag
cgatacatte
gcgtctggta
ctagtacctg
gttaacctcg
tccgatgggg
gtcccagcgce
ttttccecta
ctgcttgcaa
cagcgggaag
gattcgcgtyg
tggccgcgat
tcaaacttaa

aaaa

ttgacgatat
gaaacctttg
agccatttcc
cggtatgtac
atccgtgcectg
atcgtggacg
ggcaaagctg
aaagctcaac
acgatcccac
tgatatacgc
ttctgaattyg
gtgtcgcatt
agtcatggaa
tggcccctge
accgagcata
ggcttcggag
tcaagtatgg
aaaggccagc
cagcaatcta
gctgctgaag
tcgatccaga
gtcagtttcc
acttctacat
tgacgtgtgg

ttaggcagga
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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

14984



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

58
14984
ADN

<220>
<223>
<220>
<223>
14 aa

<400> 58
atgatgtgta

gcgtgggtac
ctctcggggce
tccggagagce
ggtgcatgtg
ggtgtctcag
ttggcttgtt
aggtggaatg
tgacctcecgg
gtgacggttg
attggtatcc
tgtccgacca
gggcttgtcg
aaaaatttgt
cggaatccga
aggtccttgt
ctgagtcccc

gggacccggce

aagtgctcag

gggtattccc
agccctgecc
gagcgcgccg
acctgcttta
caccccggcet
tgcacggtct
tcacaagcct
ttctccatct
caatcacaac
cttaacccct
gattacgggg
accgttccct
gcagccgttce
aatttttatg
tgactccacg
tcggagcettt
tgataacggt

tgtatccgaa

tcgcgaggcg

45276

Trinh tu nhan tao

cctacataca
caccctttgg
cctgctgcetce
cgggatctcc
gcccgggtat
cttctctctc
aaagacaagc
gggtgttgct
ttccttcaac
agacacctcc
cctgtgcctg
ggtgccactc
tgtccgttcg
gattcctcct
gctttggaag
cccgeccate
ttttccttca
ggcaagtgtt

catctggcta

cgacactctt
tccectgttet
ccttgcggceg
gccctttaac
tttggaacgc
cagaacttca
tccattggaa
ggctgtcaac
gactcgtgaa
gtgaactcca
ggatggctgt
atgtgttaac
aagaggccca
ccgacggtcg
ttctgccgcece
accttgtcga
gcacgtcaca
ggctttcctg

ccgectatgg

102

M& ta trinh tu nhan tao: polynucleotit tdng hop

agtgtttgtg
agcccgacag
ggaaggacct
catgtctggg
cggccaagtc
ggacacggac
agttcccatt
catttttcct
ggttgctgat
agtttacgag
gtacgcgaac
aaattcccct
ttctagcata
atctcgcatg
cgagctagaa
ccttgccgat
tccttgcggce
ctttttgagc

ttaccaaacc

taccttggag
gtacccttct
cccgagtatt
atgttctccc
tattgcacac
ctcggtgcag
ggtatcccce
ttagcgcgcea
gtattgtacc
cgtggttgca
tccatgcacg
ttgcctcaac
tacaggtggg
atgtggactc
caccaggtca
tgggagctca
taccttgttc
cagtcagccg

aagtggggtg
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SEQ ID NO:48 véi doan khuyét mad hoa protein ORF4 v&i doan khuyét gém
(aa 56-69), trong dbé doan cai xen md hbéa SEQ ID NO:55 dugc bao ham

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



tgcctggcaa
ctgatggtcc
ccctgaatga
acacagagéc
ccggcaaacg
tcaaggttgc
ggtcttgtgg
cgtcccctet
ctcaggccat
acgccaaata
tggctccteg
cgtcgcctta
atagactgcc
cccaggagtt
tctctagtct
gggaattcat
tggccctect
agtgcttccc
accctggcgce
ctgaagaagc
ttagcgagca
ggccaacctt
ctggcattgg
gtcttgttga
acgtgcagac

ccgegtctga

gtacatccag
cattcacgtt
tgatgtcacc
taccacacac
ggcccgtggce
ccgaccgact
ttggcatgcc
gcctcggtac
tcaatgtttg
cctcataaaa
ctccctctcect
cccggaggac
ttcagactgt
ctggactctt
gtataaattg
ctatactgtt
tgcaaaaatt
cacggatgtt
tgctgttgtc
tcaagcgaga
acaggtgcag
aaccgctacg
tgcccagccce
gcgctgtggce
ctcggaccag

cccecggttgg

45276

cgcagacttc
gaagcattgt
ccgggattcg
cggatcttte
aagcgtgccg
tccaccagtg
cttgccgcca
aacaggccgyg
caactacctg
ctcaacggag
cgtgagtgcg
gggttgccta
gtttgtgatg
gacaaaatgt
ttgttagaga
gagaggatgt
aaggtcccat
ccagtcaact
ctatgtccat
aaccgtaagg
gtggttgagg
gcgacccctg
gctaccgttc
acggagtcga
cctttagacc

atccacggta

aagttcacgg
cttgccccca
ttcgcctaat
gttttggagt
ccaaaagtga
gaatcgtcac
tactgaaccg
aggacgattg
ccgccatage
ttcattggga
ttgttggcgt
aacgtgcact
gtattattga
tgacttcccc
tcttgccgcea
tgaaggattg
cctcaaaggc
ctgagttaat
cggatgcaaa
tccttcaccce
gtgatcagga
ttagagggcc
aagaactcat
acggcagcag
tgtccctggce

ggcgtgagcec

103

tctccgtget
gtcttggatc
gtctcttcge
gcacaagtgg
gaaagactcg
ctactcccca
gatgattaat
ggcttctgat
tcggaaccgce
ggtagaggtg
ctgctctgaa
tgaggccctyg
cttccttgcece
gtcaccggag
gaaatgcgga
tccgagcetcece
cccatccgtg
atcttgggaa
agaatctaag
tgtggtcctt
tatgccactg
ggtaccggac
tctggcgagg
ttcatttctg
cgcgtggect

tgtctttgtyg

gtggtcgacc
aggcacttga
attgtgccga
tatggtgccg
gcttccaccc
cctgcggacyg
aatgacttca
ggtgaccttg
gcctgcececta
aggcctggaa
ggctgtgtcg
gcgtctgcett
aatccacctc
cagtccggct
tccacagaag
aaacaggcca
actctgaacg
gagcccaaag
gaaacagccc
accgaggaac
gatttgactt
aatttgagct
cctgcacccc
gatttgcctg
gtaagggcta

aagcctcgag
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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



gtgttttctc
tcgtcgatga
cgaacgagac
tctccgcegea
agagtcgggt
ccaccaagaa
cctcgcagtt
aagacacacc
aactggtggc
cggtgcttga
ctgacaagcc
aaagttttat
gggtttttga
gctctatggce
gccgttctta
ggtgtgttcg
ctccacccga
ttttggctct
cgggcctctt
ttctcctacg
aagggcgttg
ttaatgtgtt
tccaagcgec
gtggtgagag
aaaagaagat

aatgcctgaa

tgatggcgag
ccggacaaaa
gctctctggg
agctttaatc
atatgaacaa
gtggctcgac
ccaagctggt
gcctecctgtt
gcagtgggat
ccaggccgtce
accccattcg
gctctccgge
ggttctctcc
tccaggtgat
cccaatactc
tttgggtgtt
cccagtcggt
tgagcagcgc
atgcgtcatt
tatatgcatg
tcacaagtgt
tccttttteg
aaaaggagtt
ccctattcat
atccgcccag

agttttgcag

45276

tcggccctte
gaagctccgg
tctgacccct
gaccgaggtg
tgccttcaag
aaaatgtggg
cacattcttg
cccaggaaga
aggaaatcga
cctctgccta
caaaaccctt
acccgtttcg
catctcccag
tggctgtttg
ggatgccttc
tttggttctt
tcttcttgtg
caactttggg
cttggcaagt
ctcgcagatt
tggggaaagt
cgcgccaccc
gaccccgtge
caatcacacc
acggtgattg

gcaggagggg

agttcggaga
tggttgacgc
ttgaattcgce
gtccgettge
cttgtgaacc
acagggtgga
agtccctcaa
accgagctgg
gtgtgacacc
tggacatcca
ctagtcaagt
cggggtcegt
cttttatgct
caggtgctgt
ccttattggg
ggatggcttt
accacgattc
aacctgtgcg
tactcggtgg
tggcaatttc
gtataaggac
gctcatctct
acttggcgac
aaaaaccgat
ctgtcccgta

ctattgtgga

104

gctttccgaa
ccccatcgat
caaattcagg
cgatgttcat
tggtagtcgt
catgaaaact
attcctccct
tgacagtgcc
ccccacaaaa
gcaaggagat
agatgtgggt
tagtcagcgce
cacacttttc
tctacttget
tgtcttttct
tgctgtattt
gccggagtgt
cagccttgtg
gtcacgttgt
tcttatttat
ggctcctgcea
tgtgtccttg
aggctggcgce
agcttatgcc
tgatcctagt

ccagcctacg

gccagttctg
ttgacaactt
cgccecgcegtt
gcaaagataa
gcgaccccag
tggcgctgceca
gacatgattc
ggcctgaagc
ccggttggac
gccatctccg
ggaggttgga
cttacgacat
tcgccacggg
ctcctgctct
ggttctgtgc
ttattctcga
catgctgagc
gtcgggccat
ctctggtttg
gtggtgtccc
gaagtggccc
tgtgatcggt
gggtgctggt
aacttggatg
caggccatta

cccgaggteg
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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



tccgtgtgte
actgcagggt
cagcacaact
actctgtccce
ctgtgtggac
gtcgagggac
gagttgtgtg
cagccgttgce
tgggcgcttt
tttgtgctta
ggtgggtaac
taccagctgc
tcacccaggt
gtggtgcagce
ccgctttgac
gtgctttcag
gttctggagg
tgaatggtaa
ctaatggtga
agatcgctaa
gcatcatyggg
tcatttcaga
gtcttgtgac
tttctagaca

tcatccctga

tgatggaagg

tgagattccc
tgtggtagat
ggtccttggt
caccaaaaca
tcttgttcat
ctctgacccg
ttcctctecga
ccatctttcc
agcccaccgce
cgcctggcecc
ccttcatcct
cggcgttctce
tgccggaatt
tgctgtagca
tggacggact
aactcaaaag
agttttcacc
cacagccagg
ttatgcctgg
ggggtatcgc
ggaaggattc
agctggtgac
aacccctgaa
ttttgcaggt
tgtgacaact

tggcctctca

45276

ttctcggeccece
tcggacactt
cggggcaact
actggtgggg
ttcatcctcg
tggtgttcga
ctctgcgtgt
ggtagagagg
ttggctctta
atgagctcct
ctcactatgc
tcgctgggaa
atcacacctt
acggctccag
ttgatcttca
ccctgcctta
attgatggca
gtcactggtyg
tcccatgctg
ggtcgtgcct
gccttctgtt
cttattggag
ggggagacct
ccaagcgtcce
attccgagtg

actgtccagc

cattttttcc
ttgtggctgce
ttgccaagct
cctcatacac
gcctttggtt
accctttttc
ctgccgacgg
tggggatttt
aggcagacat
ggttaatttg
tttgggtgca
taaccggtct
atgacatcca
aaggtactta
caccatctgc
acaccgtgaa
gaagagtcat
attcctacaa
atgactggca
actggcaaac
tcactaactg
tccataccgg
gctccatcaa
ctcttgggga
acttggcatc

ttttgtgegt

105

gaaggtccca
ggtccgctgce
aaatcagacc
ccttgccgtg
aacgtcacct
gtatcctact
agttaccctg
tattttggtg
gtcaatggtc
cttctttecct
ctcatttttg
tctttgggca
ccagtatacc
catggcggcc
agtcggatcc
tgtcgtaggce
cgtcactgcc
ccgcatgcac
aggcgttgcece
gtcaaccgga
tggcgactca
ttcaaacaaa
ggaaactagg
cattaagttg
gctccttgcet

ctttttcctt

gtcaacccag
ggttattcga
cccctcagga
gcccaggtat
caagtgtgtg
tatggccccg
ccattgttct
cttgcctect
tttttggcgt
atgctcttga
gtgttttgcc
gttggccgtt
tccggaccac
gttcggagag
cttcttgaag
tctteccttg
acccatgtgt
acgttcaata
cctatggtta
gtcgaacctg
gggtcacctg
ctcggttctg
ctctctgacc
agcccagcca
tctgtcccceg

ctctggcgca
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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



tgatgggcca
tcccagecagt
ccccectggte
ggttgtccct
cttttgctygg
ggttccttgce
gcgtaatttt
gtttctcaag
cgcagtcctg
aagctgacct
acatgaaaaa
agctggcctc
tcgctgagac
acccccatgg
aagaaacacg
ccgtggatac
cgcgccatcg
cccteggcett
gcgacacctt
caaccgacta
atccaaagtc
atctggtcaa
gactgtccct
aagtggagaa
taaactgcta

aacggcggta

tgcctggaca
cttggtccga
ggcacaagtg
ggcgttctac
tggatggcct
tgtgactagt
gtggttattc
cgctttcttce
tggcatgaat
tgattttttg
tgcagctggc
cttggttcag
ggccactccg
atccatcctc
atgcctgggt
cttgaccggt
cagcgaggac
ccacaaaatc
ttacacggat
tagagacagg
cgaagcccct
aggtaaggag
tgagcaagct
actaaagcgc
gccgccagcg

aaaatcgtaa

45276

cccattgttg
gctgtgttct
ttgatgatta
gcattcggag
gaactgtccc
tatgtcccca
aaataccgat
ctacggtatt
aacgaatccc
tccagtttaa
caatacatcg
gttgacaaga
tcacttgaca
gacattaatg
ggttccaaat
atcccacttc
gacgacctca
aatggtaaag
gattcccgat
gattatgaag
gttggcactg
gtcctagttc
cttgctggga
atcattagtc
gcttgacccg

aataccacag

ccgtaggcett
cttttgcact
gactcctcac
gtgtcgttgg
aagccctctce
ccatcatcat
gcctccacaa
ttgctgaggg
tgacagctgc
cgaacttcaa
aggcggcgta
tgaaaggagt
caggggacgt
tggggggtga
tcagtgtctg
agacgccaac
aagttgagag
tttactgcaa
acactcaaga
gtgtacagac
ttgtaatcgg
ccaaacctga
tgggccaaac
aactccaagg
ctgtggccge

cagaactttc

106

ctttttgctg
ctttgtactt
ggcggctctc
cctggccaca
gacatactgc
cggtgggctc
catgctggtt
taatcttagg
tttggcttgce
gtgctttgtg
tgctagagct
attggccaag
gattgttctg
aaggaaaact
cactgtcgtg
cccacttttt
aatgaaaaaa
aatttgggac
ccatgctttt
cgccccccaa
tggcattacg
caactgcctt
ttgtgacctt
tctgaccact

ggcggcctag

accttaggct

aatgaaattc
gcatgggcca
aaccgcaaca
gaaatcggga
ttcctgccca
catgccctceg
ggtgatggga
aaaggcgtgt
aagttgtcgce
tccgcttcaa
ctgcgtcagg
ctcgaggctt
cttgggcaac
gtgtctgtgc
tccaacacgc
gaaaatggcc
cactgtgtat
aagtctaacg
caggacaggt
cagggattcg
tataacaggc
gaagctgcca
acagctaccg
gaacaggctt
ttgtaactga

ctttagacct
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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



aaaagtcacc
gaacttatgt
cctcaaaccc
gggcgtgaac
gtccaagcaa
cccctacaag
cactaggttt
ggcttgttgc
cactcttcaa
ccttgattca
tgcagaggac
acgcctagtg
atcaacctac
ggatgtccag
gcagactgtg
catcctaggt
ccaggcgttce
ggaattgcat
cagcaccccce
tgaagagtac
tggcgctttc
caccgtctac
tcatgaaatt
ccagcccatg
caactaccat

gaaaactgtc

tcecgaggtygg
tccggtgtceg
ggacttgaca
ggttctattt
ataatccaag
ctttatcctg
ggagatttac
ctgcatccca
catggtttcg
cgccctgaca
ctccaaaaat
cgcaggttca
cctgccaaga
agcatacctg
acaccttgca
accaacaact
atgaagaagg
tgcactgtcg
gccattgtga
ttgcctagcet
acaaaacgcg
tcactgataa
ggtctcaagt
ttagtgtatt
tggtgggtcg

ataactgata

45276

aggtgaagaa
tcttgatgag
caacacccgg
gggattttga
catgtgaagt
tcagggggga
cttacaaaac
atggggtcct
agctttatgt
ccccttttat
atgacctatc
tctttagcca
actccatggc
aaattgatga
ccctcaaaaa
tcatagcctt
cctggaagtc
ccggcagatg
ggtggtttgt
acgtgctcaa
gtggcctgtc
tttacgccca
tccttgagga
ctgatgacct
agcatcttga

aacccagttt

atcaactgag
gcctcaccca
cattcaacca
aactgcaccc
caggcgcggg
ccccgagcgg
tccccaagac
cgtgtctgat
ccccactgta
gtgtactaaa
cactcaaggg
tgttggtaag
aggggtcaat
aatgtgcgcc
acagtactgt
ggctcacagg
cccaattgcc
ccttgaggct
tgccaacctc
ctgttgccat
gtccggggac
gcacatggtg
acagctcaaa
cgtcttgtat
cctgatgttg

tctecggetge

107

caggggcacg

ccgtcccttg
gggcatgggg
acaaaggtag
gacgccccta
cgtaaaggtc
accaagtccg
ggcaaatcca
ccttatagtg
catggcactt
tttgtcttgc
gcgccaccac
ggccagaggt
cgtgccgtca
tccaaaccta
tcagcactca
ttggggaaaa
gacctggctt
ctgtatgaac
gaccttgtgg
cccgtcacca
ctttcggect
tttgaggacc
gcggaaagac
ggctttaaaa

agaattgaag

ctgtcgtggce
ttgacgttct
ccgggaatat
aactagagtt
acctccaact
gccttgtcaa
caattcatgc
cgctgggtac
tcatggaata
ccaaggctgc
ctggggtcct
tgttccttcce
tcccaacaaa
aggaaaattg
aaactagaac
gtggtgtcac
acaagtttaa
cctgcgatcg
ttgcaggatg
caacgcagga
gtgtgtccaa
tgaagatggg
ttcttgaaat
ccacttttcc
cggacccaaa

caggacggca
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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



gttagtcccc
cgcctcagag
ccatgacccc
cggttaccgt
taatgaaggg
cgcctgtgga
tctgagctgt
ggctggcaaa
cattatcatg
tcgaggtctt
agactaccaa
ttgcaacgta
gctactgaac
tgacatagtc
ttttccacca
tggccgagtg
gctttccaaa
tgattcctat
atttggccct
ggccaggaac
accgtaccac
cttcgacatt
tgtagccatc
ggagtttttc
tgagctggtt

aggttcaccc

aatcgcgacc
tattatgcgt
gagtggtatg
tttccaggcc
aagaaatgcc
cttgatttgt
ggccaccatg
tcceececttg
aaggtggaca
gttgcagtca
gtggtgcctc
ctactcagca
caagtccagg
agtgctctta
cctgccaggt
tcatatctcg
acaccccttg
tgttatgtgt
aacatctgtg
accagagtgg
aaagatcgta
gtgacattgc
actcgggcaa
aacttaaccc
gttttgaatg

cgatttcgag

45276

gtattctggc
ccgctgccge
aggatcttat
cggcattttt
gtcactgcgg
gtttgttcca
ccggttcaaa
acgctgtgcect
acaaaacaac
aaagaggtat
ttttgccgac
agtttatagt

acgatgatgt

‘aagtttgcag

ccgggcecegtg
atgaggcagg
tgtgtttggg
tcgatcagat
cagccatcca
ttttcaccac
ccggctctge
atctaccatc
gacatgggtt
ccgagcgcac
tggataatgc

tatcggaccc

tgctcttgca
aattctgatg
ctgcggcatc
catgtccatg
catctgcgac
ttcacacttt
ggaatgttcg
gaaacaaatc
gacccttgac
tgcaggtaat
ttgcaaagac
agggccgcca
catttacaca
gtattccatc
ggttaggctc
atattgcaat
tgaccttcag
gcctcagaag
gccttgttac
ccggcctgtg
aataactata
gccaaagtcc
gttcatttat
tgattgtaac

ggtcacaact

gaggtgcaag

108

tatcatatga
gattcgtgtg
gcceggtgtg
tgggagaagc
gccaaagccg
catcaacact
cagtgtcagt
ccgtacaaac
ccgggaagat
gaggttgatc
ataaacatgg
ggttccggaa
cctactcatc
ccaggagcct
atcgccagcg
catctagaca
caacttcacc
cagctgacca
agggagaaac
gcctttggtce
gattcatccc
ctaaacaaat
gaccctcatg
cttgcgttca
gtagcgaagg

tctctcttag

aggcgcagaa
cttgcattga
ctcgccagga
tgaaaagtca
actatgcgtc
gcccagtcac
cacctgtcgg
ctcctcgtac
atcagtcccg
tttctgatgg
tgaaggtggc
aaaccacctg
agacaatgtt
caggactccc
gacatgtccc
ttctaaggct
cggtcggcett
ccatttatag
ttgaatccaa
aggtcctgac
agggggcgac
cccgagcact
accaactcca
gccgtgggga
ccctagagac

ccgcttgttce
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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



ggccagtcta
cttttccceg
agtggtcacc
aattgatgcc
ttttcttggce
tcaggccctyg
tctcgacgeg
caaaggcact
gcctaaagac
gtgcactctc
atcaaaatgc
cgccacagcc
gttcattcag
agccaatcgc
tgattacggt
gaagattttg
ggcaattctc
tgtacgagaa
ccttggcact
gtgaacgcgg
tgccttcact
tgggttcact
tctcegtteg
tacccaactg
ggcatatgcg

tggaacattc

gaagggagct
gacagcccag
caccagaata
cgctacagca
actcctggtg
ccagaaacac
gctgaggaag
acgatcgggg
tctgttgctg
accgatgtgt
tggaaactta
tatttccagt
ctacccaagg
aaggttgtgce
gctcaggtca
gggttgcagc
gcacgccgta
cgcccacacg
gaactgcaag
agtgatgcaa
gagttccttg
gttgcaggct
cgctctgcca
cagaccggat

agtctcccac

gggtcaagcg

45276

gcatgccact
cttttgcacc
atcgagcgtg
agccaatggt
tggtgtcata
tcgtttcaac
aggcagcgag
ggtgtcacca
tggttggggt
acctccccga
aactggattt
tggaagggct
atgccgttgt
gaaccacaga
ttttgacaac
ctttcagacg
tgaatgacgg
caatttacgg
tagagctggg
tgggtttact
ttagtgtggt
ggttattggt
ttcactcttc
gtcccacaat
ctaattgacg

gcctggaagc

accacaagta
cctgccaaaa
gcctgatcga
cggtgcaggg
ctatctcaca
aggacgtata
agaacttccc
cattacatcg
gagttcgccc
actccgacca
cagggatgtt
gacatggtca
gtacatcgat
ctggcgggcec
agcctggttc
aacatttggc
caaagattac
gcgcgeccgt
cagaccccgg
gtggagtaaa
tgacattgtc
cttccttctce
cgaactatcg
tcgcagttaa
aaatggtctc

aggttgttag

109

gcacataacc
gagctggcgc
cttgtcgcta
tatgtggtcg
ttatacatcg
gccacagatt
cacgcattta
aaatacctac
ggtagggctg
tatttgcaac
cgactgatgg
gcgctgcecccg
ccgtgtatag
gacctggcag
gaggaccttg
tttgagaaca
actgactata
gaccatacgt
ctgcctcctg
atcagtcagt
atctttctcg
agagtggttt
aaggtcctat
gcacccgttg
tcgccgceatt

tgaagccact

tggggtttta
cacattggcc
gtatgcgccc
ggccatccat
ggggcgagcec
gtcgggaata
ttggcgatgt
ctaggtccct
ctaaagccgt
cggagacggc
tctggaaagg
attatgctag
ggccggcaac
tgacaccgta
ggccgcagtg
ctgaagattg
attggcattg
atcattttgc
agcaagtgcc
tgttcgtgga
ccatattgtt
gctccgegtt
gagggcttgce
ggtatacttt
taccggacca

ctcacaaaac

164/191

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



tgtcaaggct
gccgcttect
tggagtacaa
ccaagttgac
tggcttcgtc
tttttggttt
atgtaagcca
gtggtgcaaa
cattccgtcc
gtccttttcc
cgtctttgtg
catatctgcc
cgggggcaat
caacatctca
gatattaaga
ttccaatctc
tgtcgtgaag
tcgtatttgt
atgagcgaga
gttaatttca
attgatcaca
attgcttgtt
tcttgactcce
cctttgtcga
gcgagctgaa

tgctttaccc

tgacgtagtc
tagctcacga
cactactttg
cgattttagg
tgttaccttg
ccattggccc
tgccctacca
atagggcacg
gggtacgaca
tacgcggccc
gataagcgac
agacacaaca
tggtttcatt
tggtttctga
ccaacacgac
ccggtagctce
ccgtcggcecat
acaacgcgga
aaggcttcaa
cagattatgt
ttcggttact
tgcttgccat
tcactcttgc
tggcaacgac
tgggaccgaa

agttgccact

45276

actcatttcc
ctcgcgatge
gaccgcgttg
caatggctta
ttcacagtgc
acggcaacac
gtcaagctgc
acaggtgtga
acctcaaact
aattccatcc
accagttcat
tctccgegte
tggaatggct
ggcgttcgce
cgcggctgcee
ccatttacag
tccccagtac
cttgctgatg
agtcatcttt
ggcccatgtg
acacttcttg
tcttttggceg
ttctggtggce
gacagctcga
tggttgtccg

catatcattt

aacacctggc
tgaaaaacct
agctcatctt
tcagcgtgca
tttggcttcg
atcattcgaa
ccaacaaaga
ggaacgtgac
tgagggttat
ggagctgttc
ttgcgccgag
gtatgcggtg
gcgaccattc
tgcaagccct
ggtttcatgg
ttgatttata
atcacgataa
ctttccgegt
gggaatattt
acccaacaca
acaccgtcta
gtatgaaatg
tttttttgct
catcccaata
gtcattttga

cactgggttt

110

cgcagtggag
tgccgttgge
tcccacacca
cgcttccatc
aattccagct
ctaactatca
ctcgagcctyg
catgatgagt
tatgcttggc
ggaataggaa
catgatggac
tattaccatc
ttttcctecct
gcttctecgac
tccttcagaa
acttaacggg
cggctaatgt
gccttttcta
ctggcgttgt
ctcagcagca
cgatgaggtg
ttcttgcaag
gtgtaccggc
catatataat
ttgggcagtc

tctcacaaca

gctgattctt
aatgtgagcc
ggtacgaggc
ttctectetg
ctacgctatg
attacactat
gccgtaacgt
tgtcaatgtc
tggctttttt
acgtgtcgcg
aaaattcaac
atcaaataga
ggctggtgct
gcatctatca
catcaattgt
ctcatcccaa
gaccgatgaa
cgcctcggaa
ttccgettgt
ccatttggta
ggctacaacc
ttggggcatt
ttgtcttggt
ttgacgatat
gaaacctttg

agccatttcc

165/191

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



ttgatgcgct
ttagcagcat
ctaaaaattg
accggggaag
aagtcggtgg
ctttgacgag
cgccgcacaa
ccttaaggtg
ttcctttact
cactctgggg
gttcatcact
iccatcacgta
cgctgtgaga
cctcgtgcetg
ccggtaagaa
cagtcaatca
ggggaggaca
atgacattcg
cggctttcaa
aggttgagtt
ccgccagtca
cctctaagtc
accatgtgac
<210> 59

<211> 6
<212> PRT

cggtctcgge
gtacggcgtt
catggcttgce
aatccatcga
tgaccttgtc
gacttcggct
aaactcgtgc
tcacgcggcece
tttgggtaca
gctgtagtcg
tccagatgca
gaaagtgctg
aagcccggac
ggcggcaaac
ccagagccag
actgtgccag
ggccaaaaag
gcaccatctc
tcaaggcgca
catgctgccg
gggtgcaaat
acctattcaa

cgaaattaaa

45276

gctgtgtccg
tgcgectteg
cgctatgccc
tggaagtctt
aacattaagc
gagcaatggg
tggcctttag
gactcctggg
tgacatatgt
cccttttgtg
gattgtgttg
caggcctcca
taacatcagt
gagctgttaa
aagaaaagaa
ttgctgggta
aagaagcctg
acccaggccg
ggaactgcgt
gttgctcata
taatttgaca
ttagggcgat

aaaaaaaaaa

ccacaggatt
cggcgttegt
gcacccggtt
caatagtggt
atgttgtcct
aagcctagac
catcacatat
gctgttgcac
gcattttcaa
gggtgtttac
cctaggccgg
ttcaatccca
gaacggcact
acgaggagtg
gaaatgcagc
caatgataaa
agaagccaca
aacgttccct
cgctttcatc
cagtgcgect
gtcaggtgaa
cacatggggg

aaaaaaaaaa

cattggcgag
atgttttgtc
taccaacttc
ggagaaattg
cgaaggggtt
gacttttgca
acacccataa
atcttgatat
tccaccaacc
agcctcacag
cgatacattc
gcgtctggta
ctagtacctg
gttaacctcg
tccgatgggg
gtcccagcgce
ttttcceccta
ctgcttgcaa
cagcgggaag
gattcgcgtg
tggccgcegat
tcaaacttaa

aaaa

cggtatgtac
atccgtgctg
atcgtggacg
ggcaaagctg
aaagctcaac
acgatcccac
tgatatacgc
ttctgaattg
gtgtcgcatt
agtcatggaa
tggccectge
accgagcata
ggcttcggag
tcaagtatgg
aaaggccagc
cagcaatcta
gctgctgaag
tcgatccaga
gtcagtttcc
acttctacat
tgacgtgtgg

ttaggcagga

<213> Virus gay héi chung rbéi loan hé hdp va sinh san & lon

111
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13680
13740
13800
13860
13920
13980
14040
14100
14160
14220
14280
14340
14400
14460
14520
14580
14640
14700
14760
14820
14880
14940

14984



<400>

59

Trp Tyr Gly Ala

1

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

<400>

60

6

PRT

Virus gay

60

Trp Tyr Gly Ala

1

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

<220>
<221>
<222>
<223>

<400>

61

9

PRT

Virus gay

MOD_RES
(6)..(6)
Axit amin

61

Glu Cys Ala Met

1

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

<220>
<221>
<222>
<223>

<400>

62

9

PRT

Virus gay

MOD_RES
(6)..(6)
Axit amin

62

Glu Glu Ala His

1

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

63

4

PRT

Virus gay

Gly

45276 167/191

Arg

ching rbéi loan hé hép va sinh san & lon

Gly

ching rbéi loan hé hép va sinh san & lon

ky xuit hién trong ty nhién

Xaa Val Tyr Asp

ching rbéi loan hé hép va sinh san & lon

ky xudt hién trong ty nhién

Xaa Val Tyr Arg

chting rbéi loan hé hédp va sinh san & lon

112



<400> 63
Ala Leu Glu
1

<210> 064
<211> 6
<212> PRT
<213> Virus

<400> 64
Ser Asp Gly
1

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

65

64
PRT
Virus

<400> 65
Ala Asp Val
1

Gly Lys Val

Pro Val Pro
35

Phe Pro Pro
50

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

66

64
PRT
Virus

<400> 66
Ala Asp Val
1

Gly Lys Val

Pro Val Pro

Val

Ser
20

Lys

His

Ser
20

Lys

Trp

Glu

His

Trp

Glu

45276

ching réi loan hé hdp va sinh san &

Arg

ching réi loan hé hép va sinh san &

Ile Gly Arg Gly Ala Val Met Tyr Val

10

Ala Pro Arg Gly

25

Gly Asn Glu Val Lys

30

Leu Lys Leu Val His

40

Ala Asn Arg Leu
45

Val Val Asp Met Phe

55

Ser Arg Phe Thr
60

chimg réi loan hdé hip va sinh san &

Ile Gly Arg Gly Ala Val Met Tyr Val

10

Ala Pro Arg Gly
25

Gly Asn Glu Val Lys
30

Leu Lys Leu Val Ala Asn Arg Leu His

113

lon

lon

Ala
15

Phe

Thr

Met

lon

Ala
15

Phe

Thr

168/191

Gly

Glu

Ser

Thr

Gly

Glu

Ser



35

Phe Pro Pro
50

<210> 67
<211> 64
<212> PRT
<213> Virus

<400> 67
Ala Asp Val
1

Gly Lys Val

Pro Val Pro
35

Phe Pro Pro
50

<210> 68
<211> 64
<212> PRT
<213> Virus

<400> 68
Ala Asp Val
1

Gly Lys Val

Pro Val Pro
35

Phe Pro Pro
50

<210> 69

His

gay

Tyr

Ser

20

Lys

His

Ser
20

Lys

His

His

Trp

Glu

His

Trp

Glu

His

45276

40 45

Val Val Asp Met Ser Arg Phe Thr Phe
55 60

ching rbi loan hé hidp va sinh san &

Ile Gly Arg Gly Ala Val Met Tyr Val
10

Ala Pro Arg Gly Gly Asn Glu Val Lys
25 30

Leu Lys Leu Val Ala Asn Arg Leu His
40 45

Val Val Asp Met Ser Arg Phe Thr Phe
55 60

ching rdi loan hé hidp va sinh san &

Ile Gly Arg Gly Ala Val Met Tyr Val
10

Ala Pro Arg Gly Gly Asn Glu Val Lys
25 30

Leu Lys Leu Val Ala Asn Arg Leu His
40 45

Val Val Asp Met Ser Arg Phe Thr Phe
55 60

114

Met

lon

Ala

15

Phe

Thr

Met

lon

Ala

15

Phe

Thr

Met

Thr

Gly

Glu

Ser

Thr

Gly

Glu

Ser

Thr

169/191



<211> 64
<212> PRT
<213> Virus

<400> 69
Ala Asp Val
1

Gly Lys Val

Pro Val Pro
35

Phe Pro Pro
50

<210> 70
<211> 64
<212> PRT
<213> Virus

<400> 70
Ala Asp Val
1

Gly Lys Val

Pro Val Pro
35

Phe Pro Pro
50

<210> 71
<211> 64
<212> PRT
<213> Virus

<400> 71
Ala Asp Val
1

gay

Tyr

Ser

20

Lys

His

gay

Tyr

Ser

20

Lys

His

Trp

Glu

His

Trp

Glu

His

chung réi loan hé hédp va sinh san &

45276

Ile Gly Arg Gly Ala Val Met Tyr Val

10

Ala Pro Arg Gly Gly Asn Glu Val Lys

25

30

Leu Lys Leu Val Ala Asn Arg Leu His

40

45

Val Val Asp Met Ser Arg Phe Thr Phe

55

60

ching réi loan hé hédp va sinh san &

Ile

Ala

Leu

Val

chtng rbi loan hdé hlp va sinh san &

Gly Arg

Pro Arg

Lys Leu
40

Val Asp
55

Gly Ala Val Met Tyr
10

Gly Gly Asn Glu Val
25

Val Ala Asn Arg Leu
45

Met Ser Arg Phe Thr
60

Val

Lys

30

His

Phe

Ile Gly Arg Gly Ala Val Met Tyr Val

10

115

lon

Ala
15

Phe

Thr

Met

lon

Ala
15

Phe

Thr

Met

lon

Ala
15

Gly

Glu

Ser

Thr

Gly

Glu

Ser

Thr

Gly

170/191



Gly Lys Val

Pro Val Pro
35

Phe Pro Pro
50

<210> 72
<211> 64
<212> PRT
<213> Virus

<400> 72
Ala Asp Val
1

Gly Lys Val

Pro Val Pro
35

Phe Pro Pro
50

<210> 73
<211> 64
<212> PRT
<213> Virus

<400> 73

Ala Asp Val
1

Gly Lys Val

Pro Val Pro
35

Ser
20

Lys

His

Ser
20

Lys

His

Tyr

Ser
20

Lys

Trp

Glu

His

hoi

Asp

Trp

Glu

His

Trp

Glu

45276

Ala Pro Arg Gly Gly Asn Glu Val Lys
25 30

Leu Lys Leu Val Ala Asn Arg Leu His
40 45

Val Val Asp Met Ser Arg Phe Thr Phe
55 60

chtng réi loan hdé hép va sinh san &

Ile Gly Arg Gly Ala Val Met Tyr Val
10

Ala Pro Arg Gly Gly Asn Glu Val Lys
25 30

Leu Lys Leu Val Ala Asn Arg Leu His
40 45

Val Val Asp Met Ser Glu Phe Thr Phe
55 60

chtng rbi loan hé hidp va sinh san &

Ile Gly Arg Gly Ala Val Met Tyr Val
10

Ala Pro Arg Gly Gly Asn Glu Val Lys
25 30

Leu Lys Leu Val Ala Asn Arg Leu His
40 45

116

Phe

Thr

Met

lon

Ala
15

Phe

Thr

Met

lon

Ala
15

Phe

Thr

Glu

Ser

Thr

Gly

Glu

Ser

Thr

Gly

Glu

Ser

171/191



Phe Pro Pro
50

<210> 74
<211> 64
<212> PRT
<213> Virus

<400> 74
Ala Asp Val
1

Gly Lys Val

Pro Val Pro
35

Phe Pro’Pro
50

<210> 75
<211> 64
<212> PRT
<213> Virus

<400> 75
Ala Asp Val
1

Gly Lys Val

Pro Val Pro
35

Phe Pro Pro
50

<210> 76
<211> 64
<212> PRT

His

Ser
20

Lys

His

Ser
20

Lys

His

His

Trp

Glu

His

Trp

Glu

His

45276

Val Val Asp Met Ser Glu Phe Thr Phe

ching rbéi loan hé hép va sinh san &

55

60

Ile Gly Arg Gly Ala Val Met Tyr Val

Ala

Leu

Val

chimg rbi loan h

Ile

Ala

Leu

Val

Pro Arg Gly
25

Lys Leu Val
40

Val Asp Met
55

Gly Arg Gly

Pro Arg Gly
25

Lys Leu Val
40

Val Asp Met
55

10

Gly Asn Glu Val Lys

30

Ala Asn Arg Leu His

45

Ser Lys Phe Thr Phe

60

6 hdp va sinh san &

Ala Val Met
10

Gly Asn Glu

Ala Asn Arg

Ser Lys Phe
60

117

Tyr

Val

Leu

45

Thr

Val

Lys

30

His

Phe

Met

lon

Ala

15

Phe

Thr

Met

lon

Ala

15

Phe

Thr

Met

Thr

Gly

Glu

Ser

Thr

Gly

Glu

Ser

Thr

172/191



<213> Virus

<400> 76
Ala Asp Val
1

Gly Lys Val

Pro Val Pro
35

Phe Pro Pro
50

<210> 77
<211> 68
<212> PRT
<213> Virus

<400> 77
Ser Ser Val
1

Leu Asn Gly

Ala Ala Leu
35

Leu Ile Arg
50

Glu Leu Thr
65

<210> 78
<211> 68
<212> PRT
<213> Virus

<400> 78
Ser Ser Val

gay

Tyr

Ser

20

Lys

His

Arg

20

Glu

Ser

Glu

gay

Tyr

45276

héi chtng réi loan hé hdp va sinh san &

Asp Ile Gly Arg Gly Ala Val Met Tyr Val
5 10

Trp Ala Pro Arg Gly Gly Asn Glu Val Lys
25 30

Glu Leu Lys Leu Val Ala Asn Arg Leu His
40 45

His Val Val Asp Met Ser Lys Phe Thr Phe
55 60

héi ching rbé6i loan hé hdp va sinh san &

Arg Trp Lys Lys Phe Val Val Phe Thr Asp
5 10

Ser Arg Met Met Trp Thr Pro Glu Ser Asp
25 30

Val Leu Pro Pro Glu Leu Glu Arg Gln Val
40 45

Phe Pro Ala His His Pro Val Asp Leu Ala
55 60

héi ching réi loan hé hédp va sinh san &

lon

Ala

15

Phe

Thr

Ile

lon

Ser

15

Asp

Glu

Asp

lon

Gly

Glu

Ser

Thr

Ser

Ser

Ile

Trp

Arg Trp Lys Lys Phe Val Val Phe Thr Asp Ser Ser

118
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Leu Asn Gly

Leu
35

Ala Ala

Ile
50

Leu Arg

Glu
65

Leu Thr

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

79

68
PRT
Virus

<400> 79
Ser Ser Val
1

Leu Asn Gly

Ala Ala Leu

35

Ile
50

Leu Arg

Glu
65

Leu Thr

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

80

68
PRT
Virus

<400> 80
Ser Ser Val

Arg

Glu

Ser

Glu

gay

Tyr

Arg

Glu

Ser

Glu

Tyr

45276

10

Ser Arg Met Met Trp Thr Pro Glu Ser Asp

25

30

Val Leu Pro Pro Glu Leu Glu Arg Gln Val

40

45

Phe Pro Ala His His Pro Val Asp Leu Ala

55

Trp Lys

Ser Arg Met

Val Leu Pro

Phe Ala

55

Pro

Lys

Met

Pro

40

His

Phe

Trp

25

Glu

His

60

Val Val Phe
10

Thr Pro Glu

Leu Glu Arg

Pro Val Asp
60

Thr

Ser

Gln

45

Leu

ching rbi loan hé hép va sinh san &

Asp

Asp

30

Val

Ala

174/191

15

Asp Ser

Glu Ile

Asp Trp

lon

Ser Ser

15

Asp Ser

Glu Ile

Asp Trp

héi ching rbéi loan hé hdp va sinh san & lon

Arg Trp Lys Lys Phe Val Val Phe Thr Asp Ser Ser

119



Pro Asn Gly

Ala Ala Leu

35

Ile
50

Leu Arg

Glu
65

Leu Thr

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

81

68
PRT
Virus

<400> 81
Ser Ser Val
1

Pro Asn Gly

Ala Ala Leu

35

Ile
50

Leu Arg

Glu
65

Leu Thr

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

82

68
PRT
Virus

<400> 82
Ser Ser Val

Arg

20

Glu

Ser

Glu

Tyr

Arg

20

Glu

Ser

Glu

gay

Tyr

45276

10

Ser Arg Met Met Trp Thr Pro Glu Ser Asp

25

30

Val Leu Pro Pro Glu Leu Glu Arg Gln Val

40

45

Phe Pro Ala His His Pro Val Asp Leu Ala

55

Trp Lys

Ser Arg Met

Val Leu Pro

Phe Ala

55

Pro

Lys

Met

Pro

40

His

Phe

Trp

25

Glu

His

60

Val Val Phe
10

Thr Pro Glu

Leu Glu Arg

Pro Val Asp
60

Thr

Ser

Gln

45

Leu

chimg rbi loan hé hlp va sinh san &

Asp

Asp

Val

Ala

175/191

15

Asp Ser

Glu Ile

Asp Trp

lon

Ser Ser

15

Asp Ser

Glu Ile

Asp Trp

héi ching rbéi loan hé hédp va sinh san & lon

Arg Trp Lys Arg Phe Val Val Phe Thr Asp Ser Ser

120



Pro Asn Gly

Ala Ala Leu
35

Leu Ile Arg
50

Glu Leu Thr
65

<210> 83
<211> 68
<212> PRT
<213> Virus

<400> 83
Ser Ser Val
1

Pro Asn Gly

Ala Ala Leu
35

Leu Ile Arg
50

Glu Leu Thr
65

<210> 84
<211> 68
<212> PRT
<213> Virus

<400> 84
Ser Ser Val

Arg

20

Glu

Ser

Glu

gay

Tyr

Arg

Glu

Ser

Glu

gay

Tyr

45276

10

Ser Arg Met Met Trp Thr Pro Glu Ser Asp

25

30

Val Leu Pro Pro Glu Leu Glu Arg Gln Val

40

45

Phe Pro Ala His His Pro Val Asn Leu Ala

55

60

héi ching réi loan hé hédp va sinh san o

Arg Trp Lys

Ser Arg Met

Val Leu Pro

Phe Pro Ala
55

Arg

Met

Pro

40

His

Phe

Trp

25

Glu

His

Val Val Phe
10

Thr Pro Glu

Leu Glu Arg

Pro Val Asn
60

Thr

Ser

Gln

45

Leu

Asp

Asp

30

Val

Ala

176/191

15

Asp Ser

Glu Ile

Asp Trp

lon

Ser Ser

15

Asp Ser

Glu Ile

Asp Trp

héi ching réi loan hé hdp va sinh san & lon

Arg Trp Lys Arg Phe Val Val Phe Thr Asp Ser Ser

121



Pro Asn Gly

Ala Ala Leu

35

Leu Ile
50

Arg

Glu Leu
65

Thr

<210> 85
<211> 68
<212> PRT
<213> Virus

<400> 85
Ser Asp Val
1 .

Pro Asn Gly

Ala Ala Leu

35

Thr
50

Leu Arg

Glu
65

Leu Thr

<210> 86
<211> 68
<212> PRT
<213> Virus

<400> 86
Ser Asp Val

Arg

20

Glu

Ser

Glu

Arg

20

Glu

Ser

Glu

gay

Tyr

45276

10

Ser Arg Met Met Trp Thr Pro Glu Ser Asp

25

30

Val Leu Pro Pro Glu Leu Glu Arg Gln Val

40

45

Phe Pro Ala His His Pro Val Asn Leu Ala

55

60

héi chiing réi loan hé hép va sinh san &

Arg Trp Lys
5

Phe Arg Met

Val Leu Pro

Phe Pro Ala
55

Lys

Met

Pro

40

His

Phe Val Ile

10

Trp Thr Pro

25

Glu Leu Glu

His Pro Ile

Phe

Glu

Arg

Asn
60

Thr

Ser

Gln

45

Leu

Asp

Asp

30

vVal

Ala

15

Asp Ser

Glu Ile

Asp Trp

lon

Ser Ser

15

Asp Ser

Glu Ile

Asp Trp

héi chting rdéi loan hé hép va sinh san & lon

Arg Trp Lys Lys Phe Val Ile Phe Thr Asp Ser Ser

122
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Pro Asn Gly

Ala Ala Leu
35

Leu Thr Arg
50

Glu Leu Thr
65

<210> 87
<211> 68
<212> PRT
<213> Virus

<400> 87
Ser Ser Val
1

Pro Asn Gly

Ala Asp Leu

Leu Ile Arg
50

Glu Leu Ala
65

<210> 88
<211> 68
<212> PRT
<213> Virus

<400> 88
Ser Ser Ile

Arg

20

Glu

Ser

Glu

gay

Tyr

Arg

20

Glu

Ser

Glu

gay

Tyr

45276

10

15

Phe Arg Met Met Trp Thr Pro Glu Ser Asp AsSp Ser

25

30

Val Leu Pro Pro Glu Leu Glu Arg Gln Val

40

45

Glu Ile

Phe Pro Ala His His Pro Ile Asn Leu Ala Asp Trp

55

60

héi chting réi loan hé hdp va sinh san &

Arg Trp Lys
5

Pro Arg Met

Ala Leu Pro

Phe Pro Ala
55

Lys

Met

Pro

40

His

Phe Val Val Phe

10

Trp Thr Pro Glu

25

Glu Leu Glu Arg

His Pro Val Ser

60

Thr

Ser

Gln

45

Leu

Asp

Asp

30

Val

Ala

lon

Ser Ser

15

Asp Ser

Glu Ile

Asp Trp

héi ching rdi loan hé hép va sinh san & lon

Arg Trp Glu Lys Phe Val Ile Phe Met Asp Ser Ser

123
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45276 179/191

Ser Asp Gly Arg Ser Arg Met Met Trp Thr Pro Glu Ser Asp Asp Ser
20 25 30

Thr Ala Leu Glu Val Leu Pro Pro Glu Leu Glu His Gln Val Lys Val
35 40 45
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Figure 4

mﬂBAMEQ&AD>AEE<&mmm>Q>M>@EMQmm&Q>mA<BmQQmm&BEZZ%mmmemmDZmH>mMmEmemmAHV
mMBQMEQ@AQ>QII<mmmm>A>M>OEMQmmmA>mqéEmQQmmmHEZZIMlII[meZmH>&Mm3memmAﬁv
wﬂBAmBD<AQ>Q$m<&hmm>A>M>OEmgmmmﬂ>mA<BmQDmmmBBZZlIIUQmmeZhH>mMmEmemmAﬁv
mMBAmEQQAD>AIEGmhmm>A>M>OEMAmme>MA<HmDQmm&9322|1llﬁmmmDZmH>mMmSmemmAﬁv
mMBAmEQ<QQ>AMl@mhmm>d>x>02mqmmmQ>Md<BMQQmmmHEZZMmmmemmDZhH>mMmEmemmAHV
mMBAMBQﬂQQ>AE$<mhmm>d>m>dmmqmm&d>mqﬁBM|wll&HEZZMmmwawmeZmH>mMmBmemmAﬁv
WMBAMEQ<AQ>AIm<m@mm>A>M>OIMAmme>mquﬂmllmmBEZZMmmwammDZmH>hxmzmemmAHV

SELTAMAYVTAATHEVAISYATANAOHATIAdTA--¥1800SHd IMNNESEDAS SSANA IAINAMIAISS (T)

S L TAMAYTAATHHYAA SYATAMADHATAddY - - - - 1SAASHd IMNNEISEOAS SSANA TAIMIMIAISS (1)
SHITIMAYIAATHHYAASYATANAOHATAAdTH--¥18AdSHd LMNNESEDAS SSANA TAINAMIATSS (T)
SALTEAMAVIAATHHYAISUATANAOHETAIAT- - - -1, 80ASEd IMNNESEDAS S SAWA TAINEMIXISS (T)

09 05 0¥ o€ 0z 0T T (1)

n3rgqrdsu
N319YSYOASIPP-qTdsu
N319dSyIep-qTdsu
N319 YSyoIep-gTdsu
N319~HHIeP-qTdsu
n319-saas-qrdsu
N3Ig aalep-qrdsu
N319~3719p-q1dsu
n319 AT 1Iep-qTdsu
N319~ AJIep-qTdsu
N319~ AJ1vIep-qrdsu



189/191

45276

Figure 5
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Figure 6
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