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Linh vire k§ thuit dwoc dé cap

Sang che dé cap den virut song da dugce bién d6i gay hoi chimg rdi loan sinh san va
ho hap & lgn. Virut song da dugce bién doi rat hitu ich trong vac-xin, cu thé 1a, trong vac-
Xin tao ra sy bao vé chong lai cac virut khac loai.

Tinh trang ky thuit ciia sang ché

Hbi chig rdi loan sinh san va hd hap (PRRS), ban dau duoc goi 14 bénh tai xanh,
duge mo ta dau tién & chau Au nhung nay da lan rOng ra toan thé gigi. PRRS gay ra siy
thai & giai doan cudi, thai chét luu, va vo sinh & lon nai tudi sinh san, va bénh ho hép, lam
ning suit sinh trudng va tham chi gay chét & lon con va lon nhd/xuat chudng. PRRS gay
ra thiét hai kinh té nang né.

Triéu chimg cua lay nhiém virut PRRS & lon truéng thanh bao gom, nhung khong
chi giéi han &, chan an, hon mé va sbt. Lon nai mang thai c6 thé dé non, séy thai hodc dé
ra lon con bi chét luu hodc bi w6p xac, va 1én dén 10% lon nai mang thai c6 thé chét vi 1ay
nhiém virut PRRS. Lon con bi nhiém c6 thé co ty 18 tir vong trudc khi cai sita cao, thuong
gly yéu va ¢ thé bi phit quanh mat. Lay nhiém virut PRRS & lon con cai bt hozc lgn
nhd/xuét chudng co thé gay ra, nhung khong chi gi6i han &, cham 16n, suy hod hap, kho thé
hodc thé gdp, ddm d6 trén da, va long xu xi.

Virut PRRS 1a virut ¢6 vé boc vdi hé gen ARN sgi duong, mach théng, xép xi 15kb,
va virut nay dugc phan loai vao ho Arteriviridae. Cho dén nay, it nhat mudi mot khung
doc m& da dugc xac dinh trong hé gen. Virut PRRS duge chia thanh hai kiéu gen. Kiéu
gen chau Au, virut PRRS typ 1 (PRRSV-1), dugc liy vi du la ching Lelystad, trong khi
virut PRRS Bic M3 typ 2 (PRRSV-2) dugc ldy vi du la chung VR-2332.

Hai kiéu gen c6 thé d6 twong dong trinh tu trong hé gen cia chiing it khoang 60%,
va tham chi trong c4c kiéu gen, cac ching riéng r& ¢6 thé c¢6 do tuong déng trong hé gen
ctia chung thay ddi 1én dén khoang 20%. Su bién d6i nay da lam phirc tap hoa viéc phat
trién vac-xin dé diéu tri va/hodc phong ngira hiéu qua PRRS. Cac bién thé virut sbng da
duge bién dbdi (MLV) cua virut PRRS ¢6 thé tao ra mién dich chdng lai thir thach véi virut
PRRS, nhung virut ¢6 hiéu qua nhét khi thtr thach v6i virut PRRS tuong dong di truyén
v6i MLV. Vic-xin MLV ¢6 hiéu qua kém chdng lai thir thach véi virut khéac loai. Ngoai
ra, MLV da cho théy mot vai su dao nguogce thanh doc luc, sao cho virut vAc-xin gay bénh
& dong vat da duoc ching ngira. Vic-xin chira virut PRRS da bét hoat (tirc 13, da bi giét)
c6 dic tinh an toan tét hon, nhung hiéu qua chdng lai thir thach khac loai bi han ché.

Bé1 vi vac-xin PRRS hién tai khong c¢6 du d6 an toan va hiéu qua dé lam gidm anh



52313 2/54

hudng kinh té cua lay nhidm virut PRRS, can phai co vAc-xin méi va dugc cai thién. Tt
hon néu, c4c vic-xin nay vura hiéu qua vura an toan. Néu vic-xin chita MLV d3 giam doc
luc, cac MLV giam doc Iuc nay khong nén chitng minh kha ning dao ngugc thanh doc luc
dé duoc xem 13 an toan dé sir dung trong linh vyuc k¥ thuat. Vi du, bé‘mg cach stra dbi ching
PRRS dé sinh truéng trong té bao nudi cdy mo trong it nhat 60 1an ciy chuyén, it nhat 70
1an cdy chuyén, it nhat 80 14n ciy chuyén hodc it nhét 85 14n cdy chuyén, MLV khong nén
chimg minh sy ddo ngugce thanh doc luc. DPé ¢6 hiéu qua, chung virut véc-xin nén c6 kha
nang tao ra mién dich bao vé & lon chéng lai mot dai cac ching PRRS kiéu dai da dang
phét sinh chung loai. Tét hon néu, ching virut vac-xin PRRS mdi c6 kha ning tao ra mién
dich bao vé & lon chdng lai dai ching PRRS kiéu dai da dang phat sinh chung loai.

Bén chit ki thuit ciia sang ché

Sang ché dé xuét ching virut véc-xin hoi chimg ri loan sinh san va ho hap ¢ lon
sdng da duoc bién doi, trong d6 trinh tw ADN bd sung lién ting ctia chung PRRS nay twong
dbng it nhat 90% v6i trinh tir dugc chon tir nhém bao gdm SEQ ID NO: 1, SEQ ID NO: 2,
SEQ ID NO: 3 va SEQ ID NO: 4. Tét hon néu, ching séng da dugc bién doi ¢6 trinh ty
ADN bb sung lién tng twong dong it nhit 95% véi trinh tu duoc chon tir nhém bao gom
SEQID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3 va SEQ ID NO: 4. Tét hon nita néu, chung
séng da dugc bién dbi ciing c6 trinh tu ADN b sung lién ng tuong d6ng it nhat 98% vai
trinh tu duoc chon tir nhém bao gdm SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3 va
SEQ ID NO: 4. Ngudi ¢6 hiéu biét trung binh trong linh vuc ky thuat s& danh gia cao, do
ty 1¢ dot bién ciia virtu PRRS cao, ching PRRS séng, da biét dbi ¢6 thé chira v6 sb tap tap
con, mdi tap con c¢6 hé gen twong dong nhung khong gidng nhau.

Séng ché d2 xuét ching virut gy hoi chimg r6i loan sinh san va ho hap & lon (PRRS)
séng da duge bién dbi, trong d6 ching virut PRRS 1a chung DE 14-3073, ES 13-49, IT 14-
32, hodic PL 14-02. Chung virut PRRS t6t hon néu nén duge cdy chuyén it nhat 60 lan,
hodc tdt hon néu 70 1an, hodc tham chi tdt hon nita néu 80 lan, trong té bao nudi céy mo.
Tbt hon nita néu, chung virut PRRS duoc cdy chuyén 85 1an trong té bao nudi cdy mo.
Viéc cy chuyén trong té bao nudi cdy mo nay rat hiru ich trong viéc lam gidm dodc luc cua
ching virut PRRS song da duoc bién dbi. Ching virut PRRS giam doc luc c6 thé gay ra
bénh can 1am sang nhung khong giy ra bénh 1am sang khi cic ching nay dugc cung cap
cho lgn. Chung virut PRRS sbng da duge bién ddi cdy chuyén it nhat 80 14n ¢6 x4c suét tr
dao nguoc thanh doc luc kiéu dai thAp. Tét nhét 13, ching virut PRRS séng da duge bién
dbi céy chuyén 85 14n ¢6 xé4c suét trd dao nguoc thanh doc luc kiéu dai thép.

Sang ché d& xuat ché pham sinh mién dich chira ching virut PRRS song da duge
bién dbi c6 trinh tu ADN bd sung lién ting tuong dbng it nhit 90% véi trinh tu dugce chon
tir nhém bao gdm SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3 va SEQ ID NO: 4. Tét
hon néu, chiung séng da duge bién ddi c6 thé c6 trinh tr ADN bo sung lién Gng twong
0ddng {t nhét 95% vdi trinh tu dwgc chon tir nhém bao gdbm SEQ ID NO: 1, SEQ ID NO:
2, SEQ ID NO: 3 va SEQ ID NO: 4. Tét hon nita néu, chiing séng d4 dugc bién doi ciing
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c6 trinh tw ADN b6 sung lién tng tuong ddng it nhat 98% v6i trinh tu dugc chon tir nhom
bao gom SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3 va SEQ ID NO: 4. Nhu nguoi co
hiéu biét trung binh trong linh vuc k¥ thuét s& danh gia, do tbc do dot bién cao cua virut
PRRS, chiing PRRS séng da dugc bién ddi co thé chira v s6 tAp con, mdi tap con c6 hé
gen tuong dong nhung khong gidng nhau.

Sang ché dé xuét ché pham sinh mién dich chaa ching virut PRRS song da duge
bién dbi, trong d6 chiing virut PRRS nay 1a ching DE 14-3073, ching ES 13-49, ching IT
14-32, hodc ching PL 14-02. Ching DE 14-3073 hoac ching ES 13-49 hogc chung IT 14-
32 hodc chiing PL 14-02 ¢6 thé dugce cAy chuyén it nhét 80 lan, hodc thAm chi t6t hon néu
85 14n, trong té bao nudi chy mo. Tot nhat néu, ché pham sinh mién dich chua it nhét mot
t4 duoc duoc dung. Ché pham sinh mién dich cling ¢6 thé con chira thém khang nguyén tur
virut hogc tr chiing vi khuan hodc tir ky sinh trung khéc.

Sang ché dé xuét vic-xin chita ching virut PRRS song da duoc bién dbi, trong d6
trinh tv ADN b6 sung lién ng ctia ching PRRS nay tuong ddng it nhat 90% véi trinh tu
dwoc chon tir nhém bao gom SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3 va SEQ ID
NO: 4. Tét hon néu, chung séng di duoc bién d6i nay c6 trinh tw ADN bb sung lién ting
twong ddng it nhat 95% v&i trinh t duge chon tir nhém bao gdm SEQ ID NO: 1, SEQ ID
NO: 2, SEQ ID NO: 3 vi SEQ ID NO: 4. Tét nhat néu, chiing séng da dugc bién dbi nay
cling ¢6 trinh tu ADN bd sung lién tmg twong ddng it nhat 98% véi trinh ty dugc chon tir
nhém bao gdm SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3 va SEQ ID NO: 4. Vic-xin
con ¢6 thé chira thém chét phu gia. Vic-xin c6 thé con chira thém t4 duoc duoc dung, chét
6n dinh, chét hoa tan, hoac chit pha loang. Vic-xin con ¢6 thé chia thém khang nguyén tir
virut hodc tr ching vi khuan hodc tir ky sinh tring khac.

Sang ché dé xuht vic-xin dé sir dung trong ngan nglra hoi ching r6i loan sinh san
va ho hap o lgn. Do PRRS 1a do virut PRRS gy ra, sdng ché d& xuét vic-xin dé st dung
trong ngan ngira 1y nhiém virut PRRS. Sang ché cling dé xuit véc-xin dé sir dung cho lon
dé 1am giam triéu chimg do lay nhidm virut PRRS gy ra. Lay nhiém c6 thé tir chung doc
luc kiéu dai ctia virut PRRS. Triéu chirng c6 thé 1a, nhung khong chi gi6i han &, chan an,
hoén mé, sét, dé non, séy thai, thai chét luu, phu né, cham 16m, ho, suy hd hép, kho thé hoac
thd gp, dém do trén da, va 16ng xu xi, tdn thwong phdi, phat tan virut va tir vong. Sang
ché dé xuét vic-xin dé st dung trong ngan nglra PRRS & lon. Tét hon néu, vic-xin chira
chung PRRS séng da dugc bién dbi co trinh tu ADN bb sung lién tmg twong dong it nhat
90%, it nhét 95%, hodc it nhit 98% véi trinh tu dugc chon tir nhém bao gom SEQ ID NO:
1, SEQ ID NO: 2, SEQ ID NO: 3 va SEQ ID NO: 4. Tét nhét 14, vac-xin chira ching virut
PRRS sdng da duoc bién dbi, 1a chung DE 14-3073, chung ES 13-49, chung IT 14-32, hodc
chiing PL 14-02. Véc-xin con c6 thé chita thém chit mang duge dung. Vic-xin con c6 the
chira thém chét phu gia. Vic-xin con ¢6 thé chira thém khang nguyén tur virut hodc tir chung
vi khuan hoc tir ky sinh trung khac.

Sang ché dé xuat phwong phap ngdn ngira triéu chimg ctia hoi ching rdi loan sinh
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san va ho hip & lon cho lon, bao gdm cho lon dung ché pham sinh mién dich chtra ching
virut PRRS song di dugc bién ddi. Sang ché ciing dé xuét phurong phap ngin ngira hoi
ching 61 loan sinh san va ho hép & lon cho lon, bao gém cho lon dung ché phém sinh
mién dich chira ching virut PRRS song da duoc bién dbi. Tt hon néu, ching virut PRRS
song da dugc bién ddi dé st dung trong phuong phap nay co trinh tw ADN bd sung lién
{mg tuong ddng it nhat 90% v6i trinh tu dugce chon tir nhém bao gdm SEQ ID NO: 1, SEQ
ID NO: 2, SEQ ID NO: 3 va SEQ ID NO: 4. Tét hon nita néu, ching virut PRRS song da
duge bién dbi dé s dung trong phuong phap nay c6 trinh tw ADN bd sung lién ng twong
ddng it nhat 95% v6i trinh tu duge chon tir nhém bao gom SEQ ID NO: 1, SEQ ID NO: 2,
SEQ ID NO: 3 va SEQ ID NO: 4. Tét nhét néu, chung virut PRRS song da dugc bién doi
dé st dung trong phuong phap nay cling c6 trinh ty ADN bd sung lién tmg tuong dong it
nhét 98% véi trinh tu duoc chon tir nhom bao gém SEQ ID NO: 1, SEQ ID NO: 2, SEQ
ID NO: 3 va SEQ ID NO: 4. Ché phim sinh mién dich con c6 thé chira thém ta duge duge
dung. Ché pham sinh mién dich c6 thé con chita thém khang nguyén tlr virut hodc tir vi
khuén hodc tlr ky sinh trung khac.

Sang ché dé xuit phuong phap ngén ngira hoi ching réi loan sinh san va ho hap ¢
lon, bao gém cho lon dung ché phém sinh mién dich chira chung virut gay hoi chung roi
loan sinh san va mién dich & lgn (PRRS) song da duge bién dbi, trong do6 chiing virut PRRS
nay 1a ching DE 14-3073, ching ES 13-49, ching IT 14-32 hodc chung PL 14-02 dé su
dung trong phuong phap ¢o thé dugc cdy chuyén it nhit 80 14n, hodc tt hon néu tham chi
85 14n, trong té bao nudi cdy mo. Ché pham sinh mién dich con c6 thé chira thém ta duge
dugc dung. Ché phém sinh mién dich c6 thé chira thém khang nguyén tir virut hodc tir
chung vi khuan hodc tir ky sinh trang khac.

Sang ché dé xuét phuong phap ngin ngira triéu ching gay ra boi lay nhiém virut
PRRS & lon, bao gdm cho lon diing ché pham sinh mién dich chira ching virut gdy hoi
ching r6i loan sinh san va ho hép & lon (PRRS) séng da dugc bién doi, trong d6 trinh tu
ADN b sung lién (g cta ching PRRS nay tét hon néu twong dong it nhat 90% véi trinh
tu duoc chon tir nhém bao gdm SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3 va SEQ ID
NO: 4. Tét hon nita néu, chung séng da dugc bién ddi dé sir dung trong phuong phap nay
cling co6 trinh tu ADN bd sung lién tmg tuong ddng it nhat 95% véi trinh tu dugce chon tir
nhém bao gdm SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3 va SEQ ID NO: 4. Tt nhat
néu, chung sdng da duoc bién ddi dé stir dung trong phuong phap nay ciing ¢ trinh tw ADN
bd sung lién tmg twong ddng it nhat 98% véi trinh ty duge chon tir nhém bao gém SEQ ID
NO: 1, SEQ ID NO: 2, SEQ ID NO: 3 va SEQ ID NO: 4. Ché pham sinh mién dich con c6
thé chira thém t4 dwgc mang duge dung. Ché phdm sinh mién dich ¢6 thé con chira thém
khang nguyén tir virut hodc tir chung vi khuén hodc tir ky sinh trung khéac.

Sang ché dé xuét phuwong phap lam giam triéu chimg gay ra boi 18y nhiém virut
PRRS cho lon, bao gdm cho lon dung dhé phdm sinh mién dich chira chiing virut gay hoi
chtng rbi loan sinh san va ho hap & lon (PRRS) song da dwoc bién dbi, trong dé chiing
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virut PRRS nay 1a ching DE 14-3073, ching ES 13-49, chiing IT 14-32 hodc chung PL
14-02 dé sir dung trong phuong phap nay c6 thé dugc ciy chuyén it nhat 80 1an, hoic thim
chi t6t hon néu 85 14n, trong té bao nudi chy mo. Ché pham sinh mién dich con c6 thé chua
thém t4 duge duge dung. Ché pham sinh mién dich ¢6 thé con chira thém khéng nguyén tir
virut hodc tir chung vi khuan hodc tir ky sinh trung khéc. Lay nhiém virut PRRS ¢6 thé 13
1ay nhiém boi virut PRRS doc luc khéc loai v6i ching virut PRRS séng da duoc bién dbi
trong ché phém sinh mién dich. Hai chiing virut PRRS dugc xem 1a khac loai néu trinh tu
lién ung hé gen ctia mdi chung virut anh xa dén nhom phét sinh chung loai khac nhau. Hai
chung virut PRRS duoc xem 1a khac loai néu trinh ty lién tng ADN bd sung ctia mdi ching
virut 4nh xa dén nhém phat sinh chiing loai khac.

Sang ché @& xuat viéc str dung ching virut PRRS séng da duoc bién d6i trong san
xuét thubc dé ngan ngira hodc lam gidm triéu chung ciia PRRS, trong d6 virut PRRS song
d4 dwoc bién ddi chua trinh tw ADN bo sung lién ing twong dbng it nhat 90% véi trinh tu
dwoc chon tir nhém bao gdm SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3 va SEQ ID
NO: 4. Tét hon néu, ching séng di duoc bién ddi ciing c6 trinh tw ADN b6 sung lién (g
twong ddng it nhat 95% véi trinh tu duge chon tir nhém bao gdm SEQ ID NO: 1, SEQ ID
NO: 2, SEQ ID NO: 3 va SEQ ID NO: 4. Tét hon nita néu, chiing séng da dugc bién doi
cling c6 trinh tw ADN b6 sung lién tng twong ddng it nhat 98% véi trinh tu dugc chon tir
nhém bao gom SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3 va SEQ ID NO: 4.

Sang ché dé xuat viéc st dung ching virut PRRS séng da dugc bién d6i bao gom
chiing DE 14-3073, chiing ES 13-49, ching IT 14-32, hodc ching PL 14-02 trong san Xuat
thudc dé ngan ngira hoic lam giam triéu chimg ctia PRRS. Chung virut PRRS sbng da dugc
bién ddi nén duogc céy chuyén it nhat 80 1an, hodc tham chi tdt hon nita néu 85 lan, trong
té bao nudi cdy mo. Viéc ciy chuyén trong té bao nudi cdy mod nay rat hitu ich trong viéc
lam giam doc lyc chinh x4c ching virut PRRS séng da duoc bién d6i. Ching virut PRRS
giam doc luc ¢o thé gay ra bénh cin l1dm sang nhung khong gy ra bénh 1am sang khi cac
ching nay dugc cung cép cho lon. Ching virut PRRS séng da duge bién dbi cay chuyén it
nhét 80 14n ¢ x4c suat dao ngugc thanh doc td kiéu dai thép.

Sang ché d& xuat viéc str dung ché pham sinh mién dich chita chung virut PRRS
song da duogc bién ddi trong san xuat thudc ngan ngira lay nhiém virut PRRS, trong d6
chung virut PRRS sbng da dugc bién ddi chia trinh tw ADN b6 sung lién (mg twong dong
it nhat 90% véi trinh tw duoc chon tir nhdém bao gom SEQ ID NO: 1, SEQ ID NO: 2, SEQ
ID NO: 3 va SEQ ID NO: 4. Chung séng da duoc bién ddi dé s dung ciing c6 the c6 trinh
tu ADN bd sung lién ung tuong dong it nhét 95% véi trinh tu duoc chon tir nhém bao gdm
SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3 va SEQ ID NO: 4. Chung song da duge
bién d6i dé sir dung cling c6 thé c6 trinh tu ADN bd sung lién ting twong dong it nhat 98%
v6i trinh tu dugce chon tir nhém bao gém SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3
va SEQ ID NO: 4.

Sang chée dé xuat viéc sit dung ching ché pham sinh mién dich chita ching virut
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PRRS séng da duoc bién dbi bao gdm ching DE 14-3073, chung ES 13-49, chung IT 14-
32, hoic ching PL 14-02 trong san xuit thudc dé ngan ngira 1ay nhiém virut PRRS. Ching
virut PRRS nén dugc céy chuyén it nhét 80 14n, hodc tham chi t6t hon nita néu 85 lan, trong
té bao nudi cly mb. Viée cay chuyén trong té bao nuodi cAy mé nay rat hiru ich trong viéc
lam giam chinh xac ddc luc cua chung virut PRRS sdng da dugc bién d6i. Chiing virut
PRRS giam doc luc co thé gay ra bénh cin 1am sang nhung khong gay ra bénh lam sang
khi cac ching nay dugc cung cép cho lgn. Ching virut PRRS séng da dugc bién doi cay
chuyén it nhat 80 14n c6 x4c sudt dao ngugc thanh doc t kiéu dai thép. Chung virut PRRS
sbng da duogc bién ddi cdy chuyén 85 1an c6 xac suét dao nguoc thanh doc t6 kiéu dai thap.

Sang ché dé xuat viéc st dung ché pham sinh mién dich chira chung virut PRRS
séng da duogc bién a6i trong san xuét thudc dé bao vé lon khong bi nhiém virut PRRS,
trong d6 chung virut PRRS séng d3 dugc bién doi chia trinh tw ADN bd sung lién tng
twong ddng it nhit 90% véi trinh tur duge chon tir nhém bao gom SEQ ID NO: 1, SEQ ID
NO: 2, SEQ ID NO: 3 va SEQ ID NO: 4. Chiing séng da dugc bién dbi dé sir dung cling
¢6 thé ¢6 trinh tw ADN b sung lién tmg tuong ddng it nhat 95% véi trinh tw dwgc chon tir
nhém bao gébm SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3 va SEQ ID NO: 4. Chung
séng da dugc bién dbi dé sir dung cling c6 thé c6 trinh tw ADN bd sung lién tng tuong
ddng it nhat 98% véi trinh tr dugc chon tir nhém bao gdbm SEQ ID NO: 1, SEQ ID NO: 2,
SEQ ID NO: 3 va SEQ ID NO: 4.

Sang ché dé xuét viéc st dung ching ché pham sinh mién dich chira chung virut
PRRS séng da duoc bién déi bao gdm chung DE 14-3073, chung ES 13-49, ching IT 14-
32, hodc ching PL 14-02 trong san xuét thubc dé bao vé lon khong bi nhiém virut PRRS.
Chung virut PRRS nén dugc céy chuyén it nhat 80 1an, hodc tham chi tdt hon nita néu 85
1an, trong té bao nudi cdy mo. Viéc ciy chuyén trong té bao nuoi cdy mo nay rat hiru ich
trong viée 1am giam doc luc chinh xac ching virut PRRS séng da dugc bién doi. Ching
virut PRRS giam doc luc c6 thé gay ra bénh c4n 1am sang nhung khong gay ra bénh 1am
sang khi cac ching nay dugc cung cap cho lgn. Chung virut PRRS séng da duge bién doi
cdy chuyén it nhat 80 1An ¢6 xac sudt trd lai thanh doc té virut kiéu dai thap. Ching virut
PRRS sbng da duoc bién dbi cdy chuyén 85 1An c6 xAc suat trd lai thanh doc t6 virut kiéu
dai thap.
M@ ta vin tit cac hinh vé

Fig. 1. 1a hinh v& thé hién phan tich phét sinh loai ctia chung PRRSV-1 DE 14-3073,
chung ES 13-49, chung IT 14-32 hodc chung PL 14-02 va véc-xin ¢6 san trén thi truong

va dong phan 1ap duoc lya chon dua trén trinh tu nucleotit ORES dugce tao thanh boi
phuong phap ndi trinh ty hang xém.

M0 ta chi tiét sang ché

Nhu duogc st dung trong phan thao ludn dudi ddy, mao tir sO it “a” hodc “an” nén
hiéu 12 bao gdm mdt hodc nhiéu, trir khi dugc chi ra khac.
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Nhu duge st dung & day, thuat ngit “virut” c6 nghia la loai virut hogc, don vi lay
nhidm virut ma c6 thé chira axit nucleic va protein. Pon vi 1dy nhiém riéng r&€ con dugc goi
14 “hat virut” ho#c “virion”, thuat ngir phia sau dong nghia.

Nhu dugc sit dung ¢ day, “ching” hodc “dong phan lap” virut ¢6 nghia 1a tap hop
céc virion twong dong vé mat di truyén. Hai virut dugc xem 1a “cung loai” néu céc virut
nay anh xa dén cung mot nhanh phat sinh chung loai. Hai virut dugce xem 1a “khac loai”
néu cac virut nay 4nh xa dén cac nhanh phat sinh chung loai khac nhau. Do virut PRRS ¢6
ty 1€ dot bién cao, s& dugc danh gid ring mot chung PRRS don 1¢ chia nhiéu virion riéng
& v4i trinh tw gen li€n quan nhung ¢6 thé thay doi. Do do, cac tap con cta ching tn tai
trong moi ching PRRS, va trinh tu gen ctia ching PRRS 1a trinh tu lién tng sao cho trinh
tr gen clia mot thanh vién riéng 1é trong chung PRRS ¢6 thé khong gidng v6i trinh tu lién
g d6i v6i chiung nay. Trinh tu “lién tmg” 1a trinh tr axit nucleic trong d6 mdi gbe axit
nucleic tai vi tri cho trirge xuat hién trong >51% cua polynucleotit trong ching hodc dong
phén 1ap virut PRRS.

“Phan trim twong déng” c6 thé duoc xac dinh béng cach tinh toan sb lwong nucleotit
hodc axit amin tuong dong tai cac vi tri gidng nhau trong axit amin hodc protein. Tinh toan
phan tram tuong ddng bao gom x4c dinh viéc sap thang hang t6i wu gifta hai hodc nhiéu
trinh tw. Sap thang hang c6 thé tinh dén viéc thém va mat (tic 12 “céc khoang trbng”) trong
mdi trinh tu can kiém tra, ching han nhu, nhung khong chi giéi han ¢, trong ving khong
m3 héa clia axit nucleic va trinh tu polypeptit cut hodc kéo dai. Chuong trinh may tinh va
thuat toan ching han nhu Basic Local Alignment Search Tool (BLAST) c6 thé duge si
dung dé x4c dinh phan tram tuO’ng ddéng. BLAST la mot trong s6 nhiéu ngudn duogc cung
cép boi Trung tm Tin sinh qudc gia Hoa Ky. Béi vi mé di truyén bi thoai hoa, va nhiéu
hon mot ma bd ba cod thé ma cho cho axit amin nhat dinh, viing mi hoa cua axit nucleic
duoc xem 1a gibng nhau néu axit nucleic ma hoa cho cac polypeptit gidng nhau. Do d,
phan trim twong dong ciing ¢6 thé duoc tinh toan dua trén polypeptit duge ma hoa boi axit
nucleic. Phan trim twong dong c6 thé duoc tinh toan dua trén trinh tu hé gen lién Gmg day
du chiéu dai hodc trén mot phan cua trinh tu hé gen, chang han nhu vi du, nhung khong chi
gi6i han & trén cac khung doc m& (ORF) riéng r&.

Nhu duge st dung & day, thuat ngit “virut song da duoc bién dbi” 4p dung cho bét
ky hat virut riéng 1& nao (ttrc 13, virion) hodc vo sb hat virut ma trinh tw gen cua ching da
bi bién dbi tir trinh tu gen cua virut kiéu dai c6 trong tw nhién nhung van tao ra kha nang
mién dich bao vé chéng lai virut kiéu dai. Bién doi bao gdbm, nhung khong chi gidi han o,
dot bién gen, chéng han nhu chén thém hodc x6a bdt nucleotit va dot bién déng hoa va dot
bién di hodn ma bién ddi mot nucleotit thanh nucleotit khac. Bién ddi c6 thé duge thuc hién
bang cach thich nghi virut voi ban sao trong hé théng nudi ciy md, va tiép tuc cay chuyén
virut trong hé thong ndi cdy mo, nho do, virut tich 1§ cac dot bién gen. Bién d6i ciing c6
thé duoc thuc hién st dung k¥ thuét phan ti. Virut da giam doc luc tir tdp con cia virut
song d3 duoc bién doi.
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Nhu duoe st dung & day, thudt nglt “gidm doc luc” hodc “viéc lam gidm doc luc”
c6 nghia la kha nang cta virut gy ra hodc 1lam trAm trong thém bénh 1am sang da giam di
hoiic bi loai bo. Virut da giam doc luc vAn c6 thé lay nhiém t€ bao chu, hogc in vitro hodc
in vivo, va lay nhiém nay c6 thé dan dén tac dong can lam sang trong co quan vat chu,
nhung 1ay nhiém nay c6 thé khong dan dén mot hodc nhiéu triéu chimg bénh 14m sang.

Nguoc lai, nhu duge sit dung & day, virut “bi bt hoat” ¢6 nghia 1a virut ma khong
con sao chép trong t& bao chu duogc nita. Virut bi bat hoat duoc xem 13 virut da bi giét hoac
virut da chét. Viéc bat hoat c6 thé dugc thuc hién bing nhiéu phurrong phéap khac nhau bao
g6m nhung khong chi gioi han & bién ddi hoa hoc clia protein virut, bién dbi vat Iy hosc
hoéa hoc trong cAu trac cua virion, hodc bién dbi vat Iy ho#c hoa hoc trong axit nucleic cua
virut.

“Khang nguyén” la bat ky phén tir c6 kha nang bi phat hi¢n dac hiéu boi hé mién
dich cua sinh vat. Thong thwong, khdng nguyén virut 1a protein virut dugc ma hoa b1 hé
gen virut hodc ¢o nguén gbc tir san phém ctia hé gen virut. Sy ¢6 mit cua khang nguyén
virut ¢6 thé duoc phat hién dac hicu béng thu thé khang nguyén bé mit cla ca t€ bao
lympho T cua vat chu va t€ bao lympho B ctia vat chil va bang phan ti khang thé duogc
tdng hop bdi té bao chi.

“Tinh sinh mién dich” dimg dé chi kha nang cta khéang nguyén tao ra dap img mién
dich, dap trng mién dich nay bao gdm ca dap (mg dic hiéu khang nguyén va dap ing khong
dic hiéu khang nguyén hodc dap tmg mién dich bam sinh. “Mién dich bao v€” la dap Gng
mién dich c6 thé 1am giam hodc ngan ngtra triéu chimg 1dm sang khi dong vat da tao mién
dich duoc thir thach hodc phoi nhiém véi ching virut gdy bénh. Nguoi c6 hiéu biét trung
binh trong linh vuc k§ thuat s&€ danh gia, mién dich bao vé ¢6 thé suy gidm theo thoi gian
hoac tudi ctia dong vat da dugc tao mién dich ting 1én. Mién dich bao vé nhu dugc sut dung
& day nén c6 hiéu qua trong it nhat bdn thang, t6t hon néu trong it nhat sau thang, tir ngay
tao min dich mudn nhat. Mién dich bao vé c6 thé duoc tao ra véi mot lidu vac-xin duy
nhit. Lidu tht hai hoic lidu tiép theo c6 thé dugc st dung dé lam tang hodc kéo dai dap
ting mién dich bao vé. Vi du, 1am tang dép (mg mién dich bao v¢ cho lon ndi sinh san ¢6
thé dan dén nong do ctia khang thé c6 ngudn gdc tir me trong lon con tang lén.

Ngugc lai voi khang nguyén, “chat phu gia” 1a chét kich thich khong dac hiéu cua
dap tng mién dich. Chat phu gia ¢6 thé kich thich dap Gtmg mién dich bam sinh bang cach
lién két va hoat hoa thu thé nhan dién mé hinh (PRR). Chét kich thich PRR nay c6 thé 1a,
vi du, axit nucleic virut hodc vi khuén, lipit tur vi khuan hoic ky sinh trung, hodc protein
hodc doc td virut, hogc bét ky chét bit chudce cu tric nhan tao cua cac phan tir nay. Chat
phu gia cfing bao g6m, nhung khong chi gidi han ¢: hop chét vo co 1am két tu khang nguyén
dé té bao lympho B dé dang nhan ra hodc dai thuc bao hép thu, chéng han nhu, phen, nhom
hydroxit, nhém photphat, canxit photphat hydroxit hodc nhdom sulfat; dau hodc chit téy
rira. Chét phu gia cling ¢ thé 1a chét trung gian truyén tin hiéu mién dich cta vét chu chang
han nhu, nhung khéng chi giéi han ¢, xytokin, lymphokin, chemokin, interferon,
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anaphylatoxin, yéu t6 sinh truémg, yéu t6 biét hoa, va phan tir két dinh.

Nhu duoc st dung & day, “ché pham sinh mién dich” la ché pham ma tao ra dap
ting mién dich khi dugc cung cip cho dong vat. Ché phAm sinh mién dich bao gom it nhét
mot khang nguyén va it nhat mot ta duge duoce dung. Khang nguyén co thé 14 toan bd virut,
vi khudn hogc tac nhan gy bénh khac hodc séng hodc da bi bét hoat. Khang nguyén cling
6 thé dugc phén l4p, tinh sach, hodc tinh sach mot ph?m phén tir khang nguyén tir virut, vi
khuan, hodc tac nhan giy bénh khac. Khang nguyén c6 thé 14 polypeptit, polysaccarit, axit
nucleic hodc lipit.

Nhu duoe st dung & day, “vic-xin” 1a ché phdm sinh mién dich gitip bao vé, chong
lai, ngan ngtra hodc 1am giam triéu chimg bénh khi dugc cung cép cho dong vat, trong do
triéu chting nay gay ra boi sinh vat gay bénh, vi du, virut. Véc-xin PRRS c6 thé bao gom,
nhung khong chi gi¢i han ¢, khang nguyén virut hodc virion nguyén ven, hoic song hodc
bi bat hoat, trong ché phém voi it nhdt mot ta duoc duge dung.

Nhu duoc st dung ¢ day, thuat ngir “diéu tri”, “dé diéu tri”, hodc “viéc diéu tri”,
bao gém, nhung khong chi gigi han &, can trd, lam cham, ngan chin, lam gidm, cai thién,
hodc dao chidu tién trién hoic mirc dd nghiém trong cua triéu chung, roi loan, tinh trang
bénh hogc bénh hién c6. Didu tri c6 thé duge 4p dung hodc ding li¢u phép tri liéu.

Nhu duge st dung & day, thuat ngit “ngan ngua”, “dé ngan ngira” hodc viéc “ngin
ngura”, bao gém, nhung khong chi gii han ¢, lam gidm, lam nhe, hoac cai thién nguy co
méc triéu chimg, 161 loan, tinh trang bénh hodc bénh, va bao vé dong vat khoi tri€u chimg,
r6i loan, tinh trang bénh hodc bénh. Ngan ngira ¢6 thé dugc ap dung hodc dung liéu phéap
du phong.

Nhu duoc str dung & day, “dung cho dong vat” bao gdm nhung khong chi gi6i han
& dung theo duong da, dudi da, trong co, niém mac, duéi niém mac, qua da, miéng hoac
trong miii. Dung c6 thé bao gdm ding tai chd hodc tiém.

Thuat ngit “ta duge duge dung” dung dé chi cac ta duoc thuong dugce sit dung trong
diéu ché duge phém va thude thi y vanén la tinh sach va khong doc trong ham lugng dugc
st dung. Theo cac phuong an nhét dinh, dugc pham c6 thé chira ta duoc dé lam bién doi,
duy tri hoac bao quan, vi dy, d6 pH, do thAm thau, d6 nhdt, do trong, dod déng truong, tinh
v tring, d6 6n dinh, do hip thu hodc do tham nhap ctia ché pham. Mot vai vi du ve t4
dugc co thé chép nhan duoc tim théiy trong, vi du, Remington’s Pharmaceutical Sciences
and the Handbook of Pharmaceutical Excipients, T4i ban lan tht 18, (A. R. Genrmo, ed.),
1990, Mack Publishing Company va cac ]4n tai ban sau va Remington: The Science and
Practice of Pharmacy, Lloyd V. Allen, ed., Pharmaceutical Press, London, UK, tai ban lan
thir 22, 2012. va bao gém chét pha loang, t4 dugc 16ng, chét mang, chat dn dinh, chit bao
quan, dung moi, chét tao huyén phu, chét nhil hoa, thude khang sinh, chét chéng oxy hoa,
chat dém, chét tao chelat, chét tao phtrc, cacbohydrat, protein, chét pha lodng va/hodc chét
phu gia duoc phém. Theo cac phuong an nhét dinh, ta duoc léng hodc chét mang chinh
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trong dwoc pham vé ban chét co thé chira hoic khong chira nude. Vi du, ta dugc 1ong hodc
chét mang thich hop ¢6 thé 1a nuc dé tiém, dung dich nuée mudi sinh [y v6i vat liéu khac
thuong co trong ché pham dé dung ngoai duong tiéu hoa.

Nhu dugce str dung & day, thuat ngit “lon” dung dé chi chi lgn, bat ky dong vat nao
thudc chi Sus trong ho Suidae ¢6 méng gude chan.

Vi du thue nghiém sau ddy cling minh hoa cho virut PRRS song da dugc bién déi.
Vi du thye nghiém sau day cling minh hoa cho ché pham sinh mién dich chira virut PRRS
séng da duge bién dbi. Vi du thuc nghiém sau day cling minh hoa viéc sit dung virut PRRS
song da duogc bién ddi dé ngan ngira hodc lam giam triéu chimg cia PRRS ¢ lon. S& dugc
danh gi4 cao ring cac phwong an va st dung khac s& duge danh gia cao voi nhitng ngudi
¢6 hiéu biét trung binh trong linh vuc k¥ thuat va ring sang ché khong bi gi6i han & céac vi
du minh hoa cu thé nay hodc cac phuong an vu tién.

Vidul

Muc dich ctia nghién ctru nay 1a @& x4c dinh ching tiém nang dé phat trién vac-xin.
Tbng cong 36 dong phan 1ap PRRS typ 1 dugc danh gia tiém nang cta chung dudi dang
vac-xin. Duéi day 1a viéc didu ché virut gbc du bi (Pre-MSVs) cua bdn ching virut PRRS
typ 1 (PRRSV-1). DE 14-3073, ES 13-49, IT 14-32, va PL 14-02.

Dong phan lap ban dAu dbi v6i chung PRRSV-1 dugc thuce hién sir dung huyét thanh
vamd phodi c6 ngudn tir dan lgn dugce chén doan béi két qua thit nghiém duo’ng tinh PRRSV
trong nam 2013 dén 2014 & chau Au. Pan lon khong dugc chung ngira vc-xin chong lai
PRRSV nhung trai qua céac diu hiéu 1am sang dic trung dbi v6i 1lay nhiém PRRSV, bao
gbm mAt kha nang sinh san & lgn nai va lon cai con mang thai (tirc 1a, sdy thai giai doan
mudn, dé sém, dé non va lgn con chét non va/hoic chét truge khi cai sita) va/hodc chim
16n va cic van d& bénh ho hip & lon giai doan nho tudi.

Dong phan lap virut dugc thuc hién trong nudi cAy so cap dai thuc bao phé nang lon
(PAM). Dé thu mé nudi cdy PAM, lon con 3 tudn tudi dugc sir dung 1am vat hién. Tém lai,
thu 14y phoi trong diéu kién vo trung sau khi lgn cho duoc cho chét nhan dao ém 4i va sau
d6 rira voi mudi dém photphat dé thu 14y té bao PAM. Huyén phu té bao thu dugc dugc ly
tam tai 800 vong/phut trong 15 phut tai 4°C va loai bo dich ndi. Té bao co cum duoc tao
huyén pht lai trong méi truong Eagle da bién dbi cua Dulbecco (DMEM) va rira hai lan str
dung DMEM lam chét pha lodng sau cac diéu kién ly tAm & trén.

Dém s6 lugng té bio va gieo trong cac gia thé khac nhau (ttrc 13, binh hodc dia nudi
cdy té bao c6 kich thude khac nhau) tai ndng d6 cudi cing la 3 x 10° té bao/mL trong
DMEM duoc bo sung 10% huyét thanh thai bo (FBS) va dung dich khéng sinh-khang nim
(100 don vi/ml penexilin, 100 mg/mL streptomycin va 0,25 pg/mL amphotericin B). Cac
t& bao duge nudi cdy & 37°C trong khong khi am v6i 5% CO.

C4c mAu 1am sang duogc xtt 1y theo cac quy trinh khac nhau phu thudc ban chét cna
ching. Do d6, cdc mau huyét thanh dugc loc qua dau loc dng tiém vo trung 0,22 pum va git
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tai -80°C cho dén khi duoc st dung cho dong phan 1dp virut. Mat khac, cac mau mé, bao
gdm amidan va phoi, duogc dong nhat hoa 1:10 st dung DMEM lam chét pha loang. Chét
ddng nhat dwoc gan bang ly tAm tai 2500 vong/phut trong 15 phit va dich ndi duge loc qua
d4u loc ong tiém vo trung 0,22 pm va gift tai -80°C cho dén khi duoc sir dung cho dong
phéan lap virut.

Dé 1ay nhiém mé nudi cidy PAM, moi trudng dugce loai bd va cac mau 1am sang (tlc
13, cAc mAu huyét thanh da xir Iy hodc céac mau md d3 xir 1y) duge thém vao véi ham lwong
khac nhau phu thudc vao gia thé duoc st dung. Sau 1,5 gio tai 37°C, dé hép thu, cac mé
nudi chy duoc rira va DMEM méi dugce bd sung nhu dé bao dudng té bao duge thém vao.
Quan sat sy huy hoai té bao hang ngay trén cac mé nudi cdy. Khi quan st thay CPE, cac
mé nudi cay duge thu hoach. Sau ba chu trinh cap déng va gia dong, manh vun té bao duoc
loai bo bang cach ly tAm tai 2500 vong/phut tai 4°C trong 15 phit va dich ndi duge cip
ddng va bao quan tai -80°C. Su c6 mat ctia virut gdy hdi ching rdi loan sinh san va ho hap
& lon (PRRSV) dugce xéac nhan bing phan g chudi polymeraza va phién ma nguge (RT-
PCT).

Khi khong quan sat thay CPE, mé nudi chy duoc xem 13 am tinh va mau 14m sang
ban dau (tuc 14, mau huyét thanh hodc mau md) dugc st dung trong thir nghiém sinh hoc
va dugc céy vao lon con 3 tudn tudi duoc nuodi cach ly. Véi muc dich nay, cac mau lam
sang dugc loc va tiém, b%mg duong tiém bép, cho lon. Sau mot tudn, mau mau duoc léy tir
lon phoi nhiém dé xac dinh virut trong méu bang RT-PCR. Lon dugc xdc nhan la ¢6 virut
trong mau duoc giét chét nhan dao va thu léy mAau mau, amidan, phéi lac mb tr thi va dugc
st dung 1am chét dé tiém ching cho 1an thir nghiém phén 1ap virut lan tha hai trong mé
nudi cdy PAM theo phuong phap da duoc mo ta trude day.

Sy sinh trudng cua dong phan lap PRRSV trong dong té bao MARC-145 dugc thu
chi d6i vdi cac dong phén 1ap ma trinh truong tot trong PAM va ¢ thé tao ra ngudn gidng.
Véi muc dich nay, té bao MARC-145 trong binh nudi ciy té bao 25 cm? tai noéng do 5 x
10° té bao/binh dugce gitt tai 37°C trong khong khi ¢6 5% CO» trong DMEM duoc bd sung
10% FBS va dung dich khang sinh - khang nam (100 don vi/mL penixillin, 100 pg/mL
streptomyxin va 0,25 pg/mL amphotericin B). Cac mé nudi cy truéce khi hop Iuu dugc lay
nhiém v&i dich ndi ciia mé nudi cdy PAM duong tinh theo quy trinh giéng nhu duge mo ta
dbi vai viee lay nhiém mé nudi céy PAM. Sau khi hép thu, té bao dugc rira va nudi céy
trong DMEM duoc bd sung véi 5% FBS va dung dich khang sinh-khang nam da dé cap &
trén.

Sau khi phan lap ban dau, virut dugc khuéch dai va vt lidu virut so cp (v6i thé tich
it nhat 12 100 mL) duoc tao ra cho mdi dong phén l4p trong méi truong PAM. Vi muc
dich nay, té bao PAM dugc nudi cdy trong 24 gio tai 37°C trong khong khi c6 5% CO»
trong lo 75 cm? tai ndng d6 3 x 10° t€ bao/mL trong DMEM dugc bd sung v6i 10% FBS
va dung dich khéng sinh-khang nAm nhu d3 mo ta truéc day. Sau d6 moi truong duoc loai
bo, t& bao duoc rira véi DMEM mdi va chat dé tiém chung virut duge thém vao. Sau 1,5
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gio tai 37°C, dé hap thy, cic mé nudi ciy dugc rira va DMEM méi dugc b sung nhu dé
bao duong té bao duoc thém vao. Quan sat CPE hang ngay trén cac mé nudi cdy. Khi hau
hét cac té bao trong mé nudi cdy bi giét, mé nudi ciy duogc thu hoach. Sau 3 chu ky cap
dong va rd dong, manh vun t€ bao duoge loai bd bang cach ly tAm tai 2500 vong/phut tai
4°C trong 15 phuat va dich ndi chira virut dugce cap dong va bao quan tai -80°C. Nong do
virut duoc tinh toan theo phuong phap cua Reed and Muench (1938) va duoc bidu dién
du6i dang TCIDso/mL. Nguyén liéu virut dwoc git tai -80°C va duoc sir dung trong nhiéu
muc dich khac nhau trong nghién ctru.

Quy trinh twong ty dugc st dung vi mé nudi chy té bao MARC-145. Mé nudi cay
té bao MARC-145 di duoc tiém ching nhu dwoc md ta trude day cho dung dich ban dau
va duy tri tai 37 °C trong khong khi ¢6 5% CO.. Khi CPE r0 rang (tc 1a, tac dong dén xap
xi 70-80% 16p don) hodc sau 5 ngay nudi chy néu khong quan sat thay CPE, c4c mé nudi
cdy trai qua ba chu trinh chp dong va rd dong, gan bang cach ly tAm tai 2500 vong/phut
trong 15 phut va dich ndi dwoc st dung dé cdy cho mé nudi chy t& bao MARC-145 mdi.
Dich ndi con lai ctia moi 1An cAy chuyén duogc bao quan tai -80°C. Tbng cdng c6 60 1an cay
chuyén trong dong té bao MARC-145 duoc dam bao cho mdi dong phén 14p PRRSV.

Vao 1an cdy chuyén 30 va 50, nguyén liéu virut dugc tach dong bang cach lam sach
mang bam, theo phuong phép tiéu chuan. Tém lai, dia 6 trude duge gieo voi MARC-145
trudc day dugce chy khi mé nudi chy dugc hop dong so bd vdi dich pha lodng hang loat cia
mdi vat liéu virut, tir 10! dén 10, Sau 1,5 gio hap thu, chét dé tiém ching dugc loai bo tir
mdi giéng va té bao dugc phu bang mdi truong DMEM méi duoc bd sung 5% FBS, dung
dich khang sinh-khang ndm di néu & trén va 1% agarose néng chay thap. Sau 2-4 ngay
nudi cdy, tuy thudc vao dong phan 1ap, cdc mang cAy riéng ré dugc lya chon duédi kinh hién
vi trong phan va nhat. [t nhAt nam mang duoc lya chon cho mdi virut trong mdi vong tinh
sach dua trén sy phan 14p hoan toan trong 16p don dé dam bao ban chét v tinh cla cac
virut duoc chon. Cac mang da chon dugc st dung lam chat dé tiém ching cho vong tinh
sach tiép theo. Quuy trinh dugc 13p lai ba lAn dé dam bao rang dong dai virut thu duge bat
ngudn tir mot virut duy nhét.

Vidu?2

Muc dich cua nghién ctru nay 1a dé tiép tuc dinh ro dac diém cta ching phan 1ap
PRRS-1. Mt phan ctia ORF1 ma hoa d6i v6i nsp2 va ORF 2 dén 7 dugc khuéch dai bang
RT-PCR sir dung bd mdi di duge thiét ké trudc day. Vi muc dich nay, thu 14y ARN tong
s tir nguon virut st dung kit QIAMP® Viral RNA Mini (Qiagen, USA) theo huéng dan
ctia nha san xuat. Ddi v6i phan tmg chudi polymeraza va phién ma ngugc (RT-PCR), 15
ul ARN tbng sb duge str dung 1am khuén. Phan tng dugc thuc hién str dung kit RT-PCR
mot bude ban sin (Superscript IIT OneStep RT-PCR PLATINUM TAQHIFI®, Invitrogen,
USA), theo huéng dan ctia nha san xuét. San pham RT-PCR dugc tinh sach sir dung kit
(QIAQUICK?® Purification Gel Kit, Qiagen, USA) ban san theo hu:(mg dan cua nha san
xuét. Céc trinh tu riéng r& ctia ca chiing cta ca hai sgi ADN cua mdi san pham PCR duoc
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x4c dinh st dung cing mot cap mdi st dung cho RT-PCR, khuéch dai cac mau bang PCR
khong dbi xting véi dau cubi huynh quang va phén tich san phim bang dién di trén lang
kinh ABI 310 Genetic Analyzer (Applied Biosystems, USA). [t nhat hai san pham RT-
PCR khac nhau dugc gii trinh tu dé x4c minh rang khong c6 15i x4y ra trong sudt qua trinh
khuéch dai va réng trinh tu thu duge 1a chinh xac. Trinh tu duoc chinh stra tha cong, loai
b6 161 va can chinh sir dung phé“ln mém Clustal Omega. Trinh tu thu duoc duge dugc so
sanh vé6i virut Lelystad nguyén mau PRRSY kiéu gen 1 va chung vAc-xin ma tao thanh co
s cla vic-xin PORCILIS® PRRS (MSD Animal Health) (chung DV),
UNISTRAIN® PRRS (Laboratorios Hipra) (chung VP-046 BIS) va INGELVAC
PRRSFLEX® EU (Boehringer Ingelheim) (ching 94881). Ngoai ra chﬁng dugc so sanh
véi ching VR-2332 nguyén mau kiéu gen 2 la chung cua vac-xin INGELVAC
PRRS® MLV vaccine (Boehringer Ingelheim), ban san trén thi truong ¢ chau Au.

Do twong dong nucleotit glua cac dong phan 1ap PRRSV thu dugc duge tinh toan
cling nhu do tuong dong giita moi dong phan 1ap va chung véc-xin c6 sin tai thoi diém
phan 1ap v&i muc dich 1a d8 x4c nhén ring chung phén 13p khong lién quan dén nhau va
rang ching khong bat ngudn tir vac-xin ban san trén thi thuong tai thoi diém thu thap mau
1am sang. Ngoai ra, cay phat sinh chiing loai dugc x4y dung sir dung phuwong phap ndi trinh
tu hang x6m va bao gdm VR-2332, nguyén ban cla kiéu gen & My, nhu mdt nhom ngoai
dé xac dinh kiéu phu ma cac dong phan ldp Chau Au thudc vé. Dé danh gla d0 tin cdy thong
ké cua cac dendrograms, cac gia tri khoi dong dugc tinh toan (hat sb ngau nhién: 123; 1,000
ban sao). T4t ca cac phan tich phat sinh ching loai dugc thuc hién v6i phan mém MEGA
5.0.

PRRSV-1 con tiép tuc bi giam doc luc bang cach cy chuyén 10 1an (dén P70) trong
té bao MARC-145 trong mdi truong sinh trudng OPTI-MEMP® (Cat No. 31985, Life
Technologies), duge bd sung véi 2% huyét thanh thai bo (FBS; Cat No. 12003C va 12007C
tir Sigma va Cat No. 04-4000DJ tir Gibco) va 50 pg gentamixin/mL (Cat No. 15750, Life
Technologles) va bang cach ciy chuyén thém 15 14n nita (dén P85) trong moi truong sinh
trudng glong nhau dugc bd sung véi 2% FBS khong c¢6 gentamixin. B tucmg ddng cua
PRRSV-1 cdy chuyén lan thir 85 (P85) dugce xac nhan bang thir nghiém mién dich huynh
quang (IFA) gién tiép str dung khang thé don dong dac hiéu PRRSV va P85 PRRSV-1
dugc xem la virut nguon du bi (pre-MSV).

Quy trinh sau dy dugc sir dung dé xac dinh ndng d6 cia PRRSV-1. Té bao MARC-
145 duoc gieo vao trong dia 96 giéng tai mat do 12 0,75 dén 1,5 x 10* té bao trong 100 pL
moi truong sinh truéng (OPTI- MEM® I dugc bd sung thém 5% FBS va 50 pg /mL
gentamyxm) Té bao duge U trong 37£2°C va 5+1% CO, trong ti U trong 48-72 gio' cho
dén khi té bao hop dong trén 95%. Vao ngay chuén do, tat ca moi truong déu duoc loai bd
tir dfa 96 giéng va thay thé bang 100 pL mdi trudng sinh trudéng moi.

Dich pha loang 10 14n ctia PRRSV-1 dugc diéu ché bang chét pha lodng (mdi trudng
OPTI-MEMP® I, 50 pg/mL gentamyxin) va bién nap vao té bao twong mg trén dia da chuén
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bi nhu & trén cung vé1 dbi chitng 4m chra mdt minh chét pha loang va d6i chimg dwong
v6inong d6 da biét. Cac dia chuin do dugc 0 trong 37+2°C voi 5£1% CO; trong tu U trong
4 ngay. Tal cudi thoi gian 1, moi dia dugc quan st su xuét hién cua su hiy hoai té€ bao
(CPE) do virut gay ra trong moi giéng mau st dung kinh hién vi nghich déo. Liéu luong
1y nhiém nudi cdy mo 50% (TCIDso) duge tinh todn sir dung phu’o*ng phap Reed-Muench
va ndng d6 dugc ghi lai dudi dang logio TCIDso/mL. Khoang nong d cua P85 PRRSV-1
12 8,1-8.5 logio TCIDso/mL.

Vidu3

Muc dich ctia nghién ctru ndy la xac dinh trinh tu cua pre-MSV. Dé x4c dinh trinh
tu hé gen ctia mdi dong phén lap virut, virut sinh trudng trong té bao MARC-45 dugc ¢d
dic va tinh sach bing siéu ly tim trén dém sucroza va ARN duoc chiét su dung kit
MINELUTE Virus Spin Kit (Qiagen) TRIZOL LS (Invitrogen). Trinh tu hé gen day da
dwoc xac dinh bing nhidu 1an chay gidi trinh ty next-Gen (NGS) sur dung nén tang
ILLUMINA® MISEQ® va/hodc hé théng NEXTSEQ500 tai Bioreliance (Rockville, MD)
va ACGT (Wheeling, IL). Trinh tw va khoang trbng bién dbi va khong chic chin duge ¢b
dinh bang cach giai trinh tu dideoxy Sanger va trinh tur hé gen day du lién ing duoc tao ra.
Trinh tur nucleotit dugc sap thang hang va dugc so sanh v§i PRSSV-1 duoc chon da biét
va virut vic-xin ban san bang cong cu sap thang hang nucleotit cay gan hang x6m st dung
phan mém Geneious 10.1.3. (Fig. 1)

Chung PRRSV-1 MLV dugc ki hiéu la Pre-MSVs dugc nop luu duéi didu kién dam
bao rang viéc tiép can v6i mé nudi ciy trong qué trinh thAm dinh don sang ché nay dén
chiing duoc xac dinh boi iy vién hoi dong sang ché va nhan hiéu dé cho lén tidu dé theo
didu 37 C.F.R. §1.14 va 35 U.S.C. §122. Vigc ndp luu s&€ co san nhu duogc yéu cau boi luat
sang ché nudc ngoai & cac quoe gla trong d6 ban sao cia don hodc thé hé con chau cua nd
duoc ndp. Tuy nhién, nén hiéu ring viéc c6 san cta vat giri khong cAu thanh nén giy phép
dé thyc hanh sang ché trong 1am trai quyén sang ché dugc cip bdi chinh phu. Déi tuong
nop Iuu nuodi cdy s& duogc bao quan va dugc cung cAp cho cong chung theo cac quy dinh
cua Hlep wée Budapest vé nop luu vi sinh vat, tire 13, n6 s& duoc lwu trit voi tht ca su can
than can thiét dé gitt cho no ¢ thé ton tai va khong bi 6 nhiém trong mot khoang thoi gian
it nhAt nam nam sau yéu cau cung cp mau giri gan day nhét va trong moi truong hop, trong
khoang thoi gian it nhét 30 (ba muoi) ndm sau ngay nop luu hodc dbi v6i thoi han hiéu luc
ctia bat ky bang sang ché nao c6 thé cap tiét 16 mé nudi chy duoc nop luu. Nguoi ndp luu
nhan nhiém vu thay thé vat giri néu co quan luu ky khong thé cung cap mau khi dugc yéu
cAu, do diéu kién ctia khoan nop luu. T4t ca cac han ché vé kha nang cung cép cho cong
chung cia vat giri nudi chy sé& bi huy bo khi dugc cap bang sang ché tiét 16 no. Vat giri
PRRSV-1 Pre-MSVs di duoc dua vao b suu tap vinh vién ctia Co quan Luu ky Bang sang
ché ctia Phong thi nghiém ching chuin Hoa Ky, dit tai 10801 University Blvd., Manassas,
Va., 20110-2209, Hoa Ky, vao ngay 7 thang ba nam 2019 theo cac didu khoan ctia Hiép
wGe Budapest, theo d6 cac chung nay dugce gan sb truy cap PTA- 125490 (DE 14-3073);
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PTA-125489 (ES 13-49); PTA-125488 (CNTT 14-32) PTA-125487 (PL 14-02); boi kho
luu trit.

Tinh an toan va hiéu qua cua cac ché phém sinh mién dich va vac-xin vi-rat gay hoi
chtng rdi loan sinh san va ho hép & lon song da dugc bién ddi, c6 thé duoc xac dinh bang
cac phuong phép da biét trong linh vwc ndy, bao gom dap ung liéu luogng, su khoi phat cta
mién dich, thoi gian mién dich, va sy phét tan va lay truyén ctia virut gdy hoi ching roi
loan sinh san va ho hap & lon. Ciling c6 thé d& dang x4c dinh dugc su thiéu hut cua kha
ning dao ngugc thanh doc luc cua bat ky Pre-MSV nao.

Trinh tu lién tng cADN cua bdn ching virut PRRS & 1an cdy chuyén 85 (P85) dugc
giti trong co 5O dit liéu trinh ty di truyén GenBank, mot b suu tap cé chu thich cua tat ca
cac trinh tu axit nucleic co san cong khai. Co s¢ dir ligu GenBank duoc duy tri bé1 Trung
tam Tin sinh Quéc gia (NCBI), mot bd phan cia Vién Y té Qudc gia Hoa Ky (NIH).
GenBank 13 mot phin ciia Hop tac Co s6 dit lidu Trinh tur Nucleotit Quéc te.

Trinh tu lién img ¢cDNA cta ching PRRS DE14-3073 tai P85 da duoc gan sb hiéu
dang ky GenBank MK 024324 (SEQ. ID. NO:1). Trinh ty lién tmg cADN duogc goi la SEQ.
ID. NO:1.

Trinh tu lién Gtng cADN ciia chiing PRRS ES13-49 tai P85 da dugc gan s truy cap
GenBank MK 024325 (SEQ. ID. No: 2). Trinh tu lién img cADN dugc goi la SEQ. ID. No:
2.

Trinh ty lién tng cADN cua ching PRRS 1T14-32 tai P85 da duoc gan s6 truy cap
GenBank MK 024326 (SEQ. ID. No: 3). Trinh ty lién tmg cADN dugce goi la SEQ. ID. No:
3.

Trinh tu lién tng cADN cia chiung PRRS PL 14-02 tai P85 da duoc gan s truy cap
GenBank MK024327 (SEQ. ID. No: 4). Trinh tu lién tmg cADN dugc goi 1a SEQ. ID. No:
4.

Nguoi co hidu biét trung binh trong linh vyc k§ thudt nay s€ nhén ra dudi poly-
adenosin, néu c6, mdi trinh tu trong sb cac trinh tu gen lién ung c6 thé s& thay dbi chidu

dai so véi trinh tu duoc bao cdo ¢ trén.
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YEU CAU BAO HO

1. Chiing virut gay hoi chtng rdi loan sinh san va ho hap & lon (Porcine Reproductive and
Respiratory Syndrome - PRRS) séng da dugc bién dbi, trong do trinh tw ADN b6 sung lién
tng cta ching PRRS nay twong ddng it nhat 95% véi SEQ ID NO: 2.

2. Ching virut PRRS séng da duge bién doi theo diém 1, trong d6 trinh twy ADN bd sung
lién tmg cta ching PRRS nay twong dong it nhat 98% véi SEQ ID NO: 2.

3. Chung virut PRRS sbng da duoc bién dbi theo diém 1, trong d6 ching PRRS nay la
chung ES 13-49 ¢6 tén 1a PTA-125489.

4. Chung PRRS theo diém bt ky trong sé cac diém 1-3, trong d6 ching virut PRRS nay
duogc cdy chuyén it nhét 85 14n trong té bao nudi cdy mo.

5. Ché pham sinh mién dich chita ching virut PRRS séng da duge bién doi c¢6 trinh tu
ADN bb sung lién Gng twong dong it nhat 90% véi SEQ ID NO: 2, va ta duge dwgc dung,
chét én dinh, chét 1am tan hodc chét pha lodng.

6. Ché phdm sinh mién dich chira chung virut PRRS séng da duge bién dbi c6 trinh tu
ADN bd sung lién Gng twong ddng it nhat 95% véi SEQ ID NO: 2, va ta duge duge dung,
chit 6n dinh, chét 1am tan hodc chét pha loang.

7. Ché pham sinh mién dich chra chung virut PRRS sdng di dugc bién ddi c6 trinh tu
ADN bb sung lién tng twong dong it nhat 98% v6i SEQ ID NO: 2, va td duge duoc dung,
chét 6n dinh, chat 1am tan hodc chét pha loang.

8. Ché phim sinh mién dich theo diém bt ky trong s6 cac diém 5-7, trong d6 chiing virut
PRRS song da dugc bién doi 1a ching ES 13-49 ¢6 tén 1a PTA-125489.

9. Ché phdm sinh mién dich theo diém bt k¥ trong s cac diém tir.5-8, trong d6 ché phim

nay con chira chat phu gia.

10. Vic-xin chira ching virut PRRS sbng da dwoc bién dbi, trong dé chung virut PRRS
nay la chiing ES 13-49 c¢6 tén 1a PTA-125489.
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<210> 1
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<212> DNA

<213> Trinh ty Nhéan tao

<220>
<223> cADN tlr Virut gay Héi Chimg Réi loan Sinh San va Ho Hap 6 Lon

<400> 1
atgatgtgta gggtattttc cctacgtgeg caacactttt tgtgtttgtg tgectcggag 60

gegtgggtat ageececgecc cacctettgg cectgtteta geccaacagg tatecttete 120
tctcggggceg agtgegecge ctgetgette cttgecagegg gaaggaccte cegagtactt 180
ccggagagceg cetgetttac gggatctcea cectttaace atgtetggga cgttctceceg 240
gtgcatgtge accecggegg ctegggtgtt ttggaacgee ggecaagtet tttgecacacg 300
gtgtctcagt gecacggtcetc ttctetetee agagettcag gaccteagtt ttggtgecact 360
cggcttgttt tacaagccta aagataagct tcattggaaa gttcctgttg gtatacctca 420
ggtagagtgc actccatceg ggtgetgttg getttcaget attttcccte tggeacgtat 480
gacctcegge aaccacaact ttctccagag acttgtgaag gttgetgacg ttttgtaccg 540
tgatggttgc ttggegececc gacatcticg tgaacttcaa gtttacgage geggetgcag 600
ttggtacceg attacgggac cegtgeeegg gatgggtetg tttgegaatt ccatgcacgt 660
atccgaccag cctttceetg gtgecaccea tgtgetgact aactcgecte tgectcaaca 720
ggcttgtcgg cagecttttt geccatttga ggaggcteat tetggtttgt tcaagtggaa 780
taaattcgtg atttttatag accccceect taacggtaga cgecgceatga tgtgggecace 840

tgaatccgac gattcageca acttggaggt gttgccgect gaattagaac gtcaagttga 900
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gattctcact cggagtttee ctgeteacea cectgtcaac ctcagegact gggagetttc 960
cgacteccct gaacacggtt tttecttcag cacttateat tettetggtt acgtigecaa 1020
aaaccctgac gtgtttgata gcaagtgcetg getttectgt tttctgaget tgtegectga 1080
ggtgtggcat cgtgaggage tettggetag cgeatttggt tatcaaacca agtggggegt 1140
gcatggcaaa tacctccaac geaggettea aattaatgge atccgtgetg tggttgatce 1200
agacggcccc attcacgttg aagegetgte ttgececcag tettggatca ggeatttgac 1260
tctggacgat gaagtaaccc cagggttegt tcgectgacg tetettegea tegtaccgaa 1320
cacagaacct accacctttc gegtcttteg ttttggggcg cataagtggt atggtgecge 1380
cggtaaacga getegegeaa agegtgetge caagagegag aaggactegg ttactgeate 1440
caaggctgtc caaccaactc ttgectgtaa aaacaccacce tattccceac caacggacgg 1500
gtettgtggt tggcatgttc tcgeegecat aatgaaccgg atgttaaatg gtgacttcac 1560
gtceecttta éccccg’[aca acagaccaga agatgattgg gcatcggatt atgatcttge 1620
tcaggcgatt caatgtctac aattacctgce taccatagtc cggaatcgeg cctgtcctaa 1680
tgctaaatac ctcataaaac tcaacggagt tcactgggag gtagaggcaa ggtetgggtt 1740
tgeeectege teectteece gegagtgtgt ggteggtett tgctccgaag getgtgtege 1800
aacaccctac ccagagaatg ggetgectaa gegggceactt gaggecttag cgtetgetta 1860
cagattgcct tccgattgeg tcagttctgg cattgetgac tttcttgetg accceccteg 1920
ggagttttgg actcttgaca aaatgctgac ttccccatca ceggageaat ceggettttc 1980
tagtctgtac agattgctat tagaggttgt cccgeaaaaa tgeggtgeca cggaggggge 2040
tttcatctat gcegttgaaa ggatgttgaa ggattgteca agttccaage aggecatgge 2100
tctectagea aaagtcaaag tcccatectc aaaggecteg tetgtgacct tggatgagtg 2160
ttttectacg gacgttcegg cegacttcaa gecagegtet catgagaage ctcaaagttc 2220
cggtactgtt gttgtcctgt gttcaccggg agcagaagag tcagaaaaag tgaccctaga 2280
agaagttcgg gagggtggct ataaaaccat ctgeectgea ceecttactg agggtectaa 2340
tgatgaacag gcacaagtag ctgtcggega geagetgagg ctcageggtt gtggtttgge 2400
agccgggaac getcecageee cggetggtee aattgacaca gtaagcagag atctteccet 2460
tccggacttc atgaaagaaa acatgtccaa taattgggag gatggaccat tggatttgtc 2520

ccaatcggca tcagcetgtea tgacaaccee tgtaggagag cacacatcca aaaatccagg 2580
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ttetggtate ggtgacttce ctgttactgt tcgaggctit acctcaacgg ggetegtact 2640
tegtcacgtt gageactgeg gtacggagtt gggegacgac agtecgectt tggattigtc 2700
tgattcgeag acctcgaacc ggectetgga tetatcecta getgettgge cagtgaagac 2760
caccgcatct gaccctgget gggttcatgg tagacgegaa cetgtetitg taaagectcg 2820
gaatgttttc tctgatggeg attcagttct tcagticggg ggacctectg aatctagete 2880
tgtcaccgag tttgaccgga caaaagatac tccggeggte gacacccttg teaacttgac 2940
gactccaaac gaggeccece ctgtaaccga ttetegtgaa cttgecgaac tcaaacgece 3000
gcgtttttce geacaageec taattgaccg aggeggteea ctegetgate tecatgeaga 3060
gataaaaaat cgggtatacg aacaatgcct ccaagettgt gageeeggta gicgtgegac 3120
cccagecacc aagaagtggce ttgacaaaat gtgggatagg gtggacatga gaacttggeg 3180
ctgeaccteg cagttccaag ctggtegtat tettgeatee cteagtttee ttectgacat 3240
gatccgagac acaccaccte ctgtacccag gaagagecgg gitagtgaca gtgteggtet 3300
gaagcaacta gtgactcagt gggataagaa actgagigtg geeececgag aagggcttat 3360
tgagtcagtg ctcgaccaaa ccgttcegee geceacggat gtecageaag gagataccac 3420
cectececat gaaccacecg atgegeegga tttgectggt cgagtgggta caageagagg 3480
ttggaagggt cttacgcttt cecggegeecg cetegegggg tetgtcagee agegecteat 3540
ggcatgggtt tttgaagttt actcccatct cecagetttt atgeteacac tttetegee 3600
gcgggectet atggettcag gtgattggct ttttgeaggt attgttctac ttgetetctt 3660
getetgtege tettacecaa tactegggtg cotacectta ttgggtgtet titetggtic 3720
tctgeggege gttegtetgg gegtatttgg ctettggatg gettttgetg tatttttatt 3780
cacgactcca tccaacceag teggttctte tigtgageac gattegecgg aatgtcacge 3840
tgagcttctg getettgage agegecaact ttgggaacct gtgeggggcee tgtggtggg 3900
ccecteaggt ctectatgeg teattettgg taggttacte ggtgggteac gttatetetg 3960
gcttgcettte ttacgtctat gettgettge agatitggee ttttetettg tttatgtggt 4020

gtcccagggg cgttgecaca agtgetgggg aaagtgtata aggacagecc ccacggaggt 4080

ggctcteaat gtgtteectt tttcgegege caceegttee tetettgtgt cettgigiga 4140

tcgattccaa acaccaaaag gggttgatec ggtgttcttg geaacaggtt ggegegggtg 4200

ctggtgtggt gagageecca ttcatcaatc acaccaaaaa cecatagett acgecaactt 4260
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ggatgaaaag aagatatctg cccaaacggt agtegetgtt ccatacgate ctaaccaage 4320
tatcaaatgc ctgaaagttt tgcaggeggg gggggecatt gtggaccaac caacacctga 4380
ggtegttegt gtatcegaga teecctttte agetecgtit ticccgaaag ttecggteaa 4440
cccagactgc aaggtagtgg tagattcgga cacttttgtg getgeggtte gttgeggtta 4500
ctcaacaaca caactggttt tgggtcgggg caattttgee aagttgaate aggececttc 4560
taaggcctct gettacacaa aaacgactgg tggggectct tatacttttg ctgtagtica 4620
agtgtctgtg tggactctta tecactteat teteggectt tggttgatgt cgectcaagt 4680
ttgtggtcga ggaacttccg acccatggtg ttcagatect ttttegtace ccacttatgg 4740
cccaggegtt gtgtgctegt ctcaactttg tgtatcegee gatggtgtta cectacegtt 4800
gttttcggee gtggecegac titctggeag ggaggtgggg atttttattt tagtgtttgt 4860
cteettgget getttageee ategetggge cettaagget gacatgttag taatettttt 4920
agegitttgt gettacgeat ggeccatgag ttectggeta atttgecttt teccaacact 4980
cttaaggtgg atcaccctee accctcteac catactttgg gtgcatteat tettagtgtt 5040
ctgectgecg getgeeggeg ttettteatt agggataact ggtettetet gggeagttgg 5100
acgctttacc caagttgecg gacttatcac accttatgac atccaccaat atacttetgg 5160
gcecgegtggt geaactgetg tggecacggce tecagagggc acttacatgg cegeegtecg 5220
gagagctget ctaactggge gaactctaat cttcacceeg tetgeggteg ggteecttet 5280
cgaaggtgct ttcaggactc ataaaccttg cctcaacace gtgaatgttg tgggttcttc 5340
ccteggttct ggaggagtct tecaccattga tggeaggaaa actgtegtea ctgecaceca 5400
cgtgctgaat ggecgacacag ctagagttac cggtgactce tacaaccgcea tgetcacttt 5460
caagaccaat ggtgattatg cctggtccea tgetgatgac tggeagggtg ctgeeccagt 5520
ggttaagatt acaaaaggat accgeggteg tgettattgg caaacatcaa ceggtgtega 55 80
geccggtatce attggagagg ggttegectt ctgttttace agetgeggtg acteggggte 5640
gectgttata tetgaagetg gtgaccttat cggeatccat actggttcaa acaaacttgg 5700
ttcaggtctt gtgacaacce ctgaagggga gacctgetca attaaggaaa ctagacttic 5760
tgacctctct aagtattttg cgggtecgtg cgtecctett ggggacatta agttaageec 5820
tgccatcatt cctgacatga catetgttce aagegacttg geatcgette ttgettetgt 5880

ccctgtcatg gagggeggte tetegactgt teaacttttg tgtgtetttt ttcttctctg 5940
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gegceatgatg ggteatgett ggacacceat cgttgetgtg ggcttetttt tgetgaatga 6000
aatccttcea geagttttag tccgageegt gttetetttt geactetttg tgetigeatg 6060
ggccaccecc tggtetgeac aggtgettat gatcagactt cttacagegt cecttaaccg 6120
gaacaagtct tetetggegt tttacgeatt cgggggtgte gteggectgg ctgetgaaat 6180
cggaactttt getggtaaac tacctgaatt gtctcaaget ctttcgacat actgettttt 6240
gccaagattt cttgetgtat ctagttgtgt teccateate atcateggtg ggettcatgt 6300
tcteggegtg attttgtggc tattcaaata ceggtacctt catgacgtgc tggttggtga 6360
tgggagtttt tcaaaagcct tettcctacg gtattttget gagggeaate tcagaaaggg 6420
tgtttcacaa tcctgtggea tgagtaacga gtecctaacg getgetitgg cetgeaagit 6480
gtcgcaaget gaccttgaat ttttatccag cttaacgaac ttcaagtgct ttgtgtetge 6540
ctctaacatg aaaaatgetg ctggecagta cattgaagea gegtatgeca aggeectgeg 6600
ccaagagttg gectetctag ticaggttga caaaatgaaa ggagttttgg ccaagettga 6660
ggcctttget gaaacageca ceeegtetet agacacgggt gatgtgattg tictgettgg 6720
gcaacaccect cacggateeg tectegacat aaatgtgggg actgagagga aaactgigic 6780
cgtgcaagag acccggagtt tgggcggcte caggtitagt gtttgtactg tigtgtccaa 6840
tacccetgtg gatgecttaa ccgacateec acttcaaaca ccaacceecc tttttgagaa 6900
tggtccacge catcgtageg acgaagacga tettaaggtt gagaggaaaa agaaacactg 6960
tgtgtcecte ggettccaca acatcaacgg taaggtttac tgtaaaattt gggacaagtc 7020

caccggtgat accttttaca cagatgattc ccggtatact caagaccatg tttttcagga 7080

caggtcagce gactacaggg acagggacta tgaaggtgtg caagecacce ccecacaggg 7140

atttgatcca aaatctgaaa ccceggttgg cactgtegtg atcggeggta tecacgtataa 7200
caggtatctg gtaaaaggta gagaggttct ggttctcaag cccgacaact gtcttgaage 7260
cgecaggttg tetcttgage aagetetege tgggatggge caaacttgtg acctcacgge 7320
cgctgaagtg gaaaagctaa agegtatcat cagtcaactt caaggcttga ccactgaaca 7380
agctttaaac tgttagcege cageggettg accegetgtg geegeggegg cttagttgtg 7440
actgaaacgg cggtgaaaat cataaaatac cacaacagaa ctttcacctt aggeecttta 7500
gacttgaaag tcacatccga ggtggaggtg aagaaatcaa ctgageaagg ccacgeigtt 7560

gtggcaaact tatgtteegg tgttgtettg atgagaccte acceaccgte cettgttgac 7620
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gttctcttga aacccggact tgacacgaca cetggtattc aaccggggcea tggggecggg 7680
aatatgggcg tggacggttc tatttgggat tttgaaaccg cacctacaaa ggeggaactt 7740
gagttgtcca agcaaataat tcaagcatgt gaagicagge geggggacge cccgaaccte 7800
caactcectt ataagcetcta cectgttaga ggggatectg aacggeataa gggtegeett 7860
atcaatacca ggttcggaga tttgecctat aaaactccte aggacaccaa gtecgegate 7920
catgeggctt gttgettgea ceccaatgga geecceegtgt ctgatggeaa atccacgceta 7980
ggcaccactc ttcaacatgg ttttgagctt tatgtcccea ctgtgeccta tagtgtcatg 8040
gagtaccttg attcacgcece tgacacccct cteatgetca geaaacatgg tacttccaag 8100
gctgetgeag aagatctcea aaaatatgat ctgtecacce aaggatttgt cetgectggg 8160
gitctgegee tagtgegeaa attcatcttc ggecacatag gtaaggegee geeattgtic 8220
cttecatcaa cctatcecge taagaattct atggeaggga tcaacggtea gaggtttcea 8280
acaaaggatg tccagagcat acctgaaatt gatgagatgt gtgecegtge cgtcaaggag 8340
aattggcaaa ctgtgacacc ttgtaccctc aagaageagt actgttccaa gectaaaace 8400
aggaccatcc tgggeaccaa caatttcatt geectggete acagatcage actcagegge 8460
gtcacccagg catttatgaa gaaggettgg gagtceccaa ttgetttggg aaaaaataaa 8520
ttcaaagagc tgcattgeac ggttgeegge aggtgecttg aggecgatct ggectectgt 8580
gatcgcagea cceecgecat tgtaagatgg titactgeca acctectgta tgaacttgea 8640
ggatgtgaag accatttgee cagetatgtg cttaactget gtcatgacct cgiggeaaca 8700
caagatggeg ccttcacgaa acgtggtgge ctgtegteeg gggatecegt cactagigtg 8760
tccaacaccg tgtattcact agtgatttat geccageaca tggtattgte ageectgaaa 8820
atgggccacg agattggtct caagttcctc gaggaacage ttagattcga ggaccttett 8880
gaaattcage ccttgetggt atactctgac gaccttgtct tgtatgetga aaaacceact 8940
tttcccaatt accattggtg ggttgaacat ctcgacttga tgttgggttt caagacggac 9000
ccgaagaaaa ctattataac agacaagecc agcttecttg getgeagaat tgaggeaggg 9060
cgacaactag tccccaateg tgaccgcatt ctegecgcete ttgeatacea catgaaggea 9120
cagaacgttt cagagtatta tgcatctget getgeagtte ttatggatte atgtgectge 9180
atcgaccatg accctgagtg gtatgaggac ctcatctgeg geategeeag gtgegetegt 9240

caagatggct atagttttce cggeceggea tttttatgt ccatgtggga gagactgaaa 9300



52313

agccacaatg agggaaagaa attcegeeac tgeggeatct gtgatgecaa ggecgaccac 9360
gegtecgect gtggacttga cttgtgtetg tttcactcat attttcacca geactgecea 9420
gtcactctgg gttgtggtca ctatgecggt tcaaaggaat gecageagtg teagtcacct 9480
attggaaccg geaagtctec tettgacact gtgetgaaac aaatcecgta taaacctect 9540
cgcactgtca tcatgagggt ggacaacaag acaacggece tegatccagg gagatatcag 9600
tcecgtegag gectegttge agtcagaaga ggceattgeag geaatgaagt cgatetiget 9660
gatggagact accaggtagt gececttttg cegacttgea aagacataaa tatggtgaag 9720
gtcgccagta atgtgetagt tagcaagttc atagtgggac cgecaggttc cggaaagace 9780
acctggttat tgagtcaggt ccaggatgaa gatgtcattt acacacccac tcatcagacce 9840
atgtttgaca tagtcagtgc tctcaaagtt tgcaggtatt ccataccagg ggectcagga 9900
ctcectttte caccgectge caggtceggg cegtgggtta agetcattge cagegggeac 9960
gtecceggte gagtgtegta cetegatgag geeggatatt geaatcattt ggatatactt 10020
agactacttt ctaaaacacc tctegtgtge ttgggtgacc ttcageaact teaccctgtc 10080
gggttegatt cccactgtta tgtttttgat caaatgectc aggageaget gaccactatt 10140
tatagatttg gtcccaacat ctgcacagec atccagectt getacagaga aaaacttgaa 10200
tccaaggcta ggaacaccag ggtggttttc accaccegge cagtgacctt tggteaggtg 10260
ttaacaccgt accataaaga tcgegtigge tetgegataa caatagattc atcccaaggg 10320
gccacctttg atgttgtgac attacacttg ccatctccga aatcectaaa taaatccega 10380
geacttgtgg ccatcacteg ggegagacat gggttgttca tttacgaccc ccacaaccaa 10440
ctccaggagt tttttaacct gactcctgag cacactgatt gtaacctagt gttcageegt 10500
ggggacgagc tggtggtitt gagtgeggat aatacagtca caactgtage gaaggeecta 10560
gaggtgggtc catctegett ccgagtgtca gaccegaggt geaagtetet tttggetgee 10620
tgttcggcta gtetggaggg gagetgeatg cegetaccac aagtggeaca caacctgggg 10680
ttttactttt ccccggacag ttcageattt geacctcetge cagaagagtt ggegecacat 10740
tggecagtgg ttacccacca gaacaattgg gegtggectg accggettgt tgecageatg 10800
cgcecgattg atgecegeta cageaaacca atggteggtg cagggtatgt agtegggeeg 10860
tceaccttte tcggeaccee cggtgtggty teatattate tcacactata cgtcaaaggt 10920

gagcctcagg ccttaccaga aacacttgtt tcaacaggac gtatagecac agactgicgg 10980
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gagtatctcg acacggetga agaagaggea geaagggaac teceecacge attcattgge 11040
gatgtcaaag gtaccacgat tgggggatgt catcacatca catcaaaata tttgeccagg 11100
ttectgecca aggactetgt tgeegtagta ggagtgagtt cgectggtag agctgetaaa 11160
geegtgtgea cteteacega tgtgtatett cocgaactce gaccatatcet geaacctgaa 11220
acggcatcaa aatgttggaa actcaagtta gatttcaggg acgttcgatt aatggictgg 11280
aaaggagcta ccgectactt ccagttggaa gggcttacat ggtcagegtt geecgattat 11340
gccaggtita ttcagetgee caaggacgee gtggtataca tegacceatg cataggaceg 11400
gegactgeca accgeaaggt tgtgegaace acggattgge gggeegacct ggeagtgaca 11460
ccgtatgatt acggggecca geacattetg acaacagcett ggtttgagga cetegggeeg 11520
cagtggaaaa ttttggggtt gcagecctic aggegagegc ttggectiga aaacaccgag 11580
gactgggcga ttettgegeg cegtatgaat gacggeaagg attacatiga ctacaattgg 11640
cattgegtec gaggacgece acgegctate tacgggegeg ctegtgacea tactiaccat 11700
tttgecttgg geacagaatt geaggtggag ctgggtaaac cccaactgee gectgagetg 11760
gtaccgtgaa cctgaagtga tgeaatgggg tgttatgga gtaaaatcag ccagetgttt 11820
gtggacgect tcacagagtt ccttgttagt gtggttgata tegteatctt tettgecata 11880
ctgtttgggt tcaccgtege agggtggtta ctggtctttt ttctcagatt ggtitgetee 11940
gegattctee gttegegete tgecatteac tetccegaac tatcgaaggt cetatgaagg 12000
cetgetacee aattgeagge ctgatgteee acaattegea ttcaageace cattgggtat 12060
getttggeac atgegagtit cecaattgat tgacgagatg gtetetegte gtgictacea 12120
gaccatggaa caatcaggtc aageggectg gaageaggta gttggtgagg ccacccttac 12180
gaagctatca aggctegatg tagttaccea cttccageac tiggeegeaa cagaggegga 12240
ttettgeege tttettaget cacgactegt gatgetaaag aatcttgeeg ttggtaatgt 12300
gagcctacag tacaacacca cgtcagacca cgttgaactc atttttccea ctecaggtge 12360
gaggcccaag ttgaccgatt tcagacaatg getgatcagt gtecatgett ctatttttte 12420
ctetgtggec teatctgtta cottgtttgt ggtgetttgg cttcgagtee caatgetacg 12480
ctatgctttt ggtttccatt ggetcacgge aacacatcat tegagttaac tattaattac 12540

accatatgca agccctgect caccagtcaa geggetaaac aaaggettga acctggteat 12600

agcatgtggt gcaggatagg ggacaccagt tgtgaggaga gtgaccacga tgagtigtca 12660
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atgaccatcc cgtetgggta cgataacctc aaactcgagg getattatge ttggetggee 12720
ttectgtect tttectacge ggeecaatte catccggage tgtttggaat agggaacgtg 12780
tegegtgttt ttgtggacaa gegacaccag ttcatttgtg cggageatga tggacccaat 12840
tcaaccgtgt ccattaatca taacatctcc geategtacg cggtgtatta ccatcatcag 12900
gtagacggag gtaactggtt ccacttggaa tggetgegge cgttcttete ctectggttg 12960
gtgctcaatg tetcatggtt tetgaggegt tegectgeaa geectgttte tegacgeate 13020
tatcagatat taagaccaac acgaccgegg ctgecggttt tatggtectt caaaacattg 13080
aatgtctcca acctcacacg ggeceegeag cgeaagggac catcecceaa gcgaaacggt 13140
cacaatgtcg ccaageegte ggeactceee agtacatcac gataacgget aacgtgactg 13200
acgaatcata cttgtataac geagatttge taatgctttc tgegtgectt ttctatgect 13260
cagaaatgag cgagaaaggc tttaaagtca tetttgggaa cgtetetgge gtegtticeg 13320
cttgtgtcaa tttcacggat tatgtggete atgtgaccea acatacceag cageaccate 13380
tggtaattga ccacgtcega ttactgcatt tettgtetee atccacaatg aggigggcta 13440
caaccattgc ttgtttggtc gecattetee tggegatatg aaatgttcte acagattggg 13500
gtgtttcttg actcegeact cetgettttg gtggtttttt ttgetgtgta ceggetigte 13560
ctggtecttt gtcgatggea acggeaacag ctegacatac caatacatat ataacttgac 13620
gatatgcgag ctgaacggga ccgectggtt gtccagecac tittettggg cagtegagac 13680
ctttgtgcett tacccagteg tgactcatat tetetcactg ggtittctca ccacaageca 13740
tttttttgac gegeteggte teggtgetgt gtecatcaca ggtttitttg geaaacggta 13800
cgtactcagc agcatctacg gtgettgtge tetegeageg ttegtgtget tigeeatecg 13860
tgetgctaaa aattgeatgg cttgeegeta cgecegeace cggtteacta actteattgt 13920
agacaaccgg gggaggatce atcggtggag gtctecaata gtggtggaga aattgggtaa 13980
agctgaaatt ggeagegace ttgtcaccat caaacatgtc atcctcgaag gggttaaage 14040
tcaacccttg acaaggactt ctgetgagea atgggaagece tagatggttt tigtgatgag 14100
ccteeegetg cgeaaaatct tgtgetagec tttageatta catacacacce tgtaatgata 14160
tatgcectta aggtgteacg cggtegacte ctagggetgt tgeacatett gatattectg 14220
aactgctctt tcactttcgg gtatatgacg tatgtgeatt ttcagtetge caaccgtgtt 14280

geactcactt tgggggeegt tgttgeccte ctgtggggeg tttacagett cacagaatca 14340
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tggaagtttg ttacttccag atgcagattg tgetgectag geeggeggta cattetggee 14400
cctgeecace acgtagaaag tgetgeaggt ctecactcaa teceagegtc tggtaaccge 14460
geatacgctg tgagaaagee cggactaaca teagtgaacg geactctagt accaggactt 14520
cggageeteg tgetgggegg caaacgagcet gitaaacgag gagtggttaa cctegttaag 14580
tatggceggt agaaaccagg gecagaagaa aaagaaaagt acagetccaa tggggaatgg 14640
ccagtcagtc aatcaactgt gccagttget gggeacaatg atgaagtcee agegeeageg 14700
acctagggct ggacagacta aaaggaaaaa gtctgagaag ccacattttc ccttggetge 14760
tgaagatgat attcggcacc acctcaccea gactgaacge tceetetget tgeaategat 14820
ccagactgct ttcaaccaag gegeaggaac tgegtegctt teatceagtg ggaaggtcag 14880
ctttcaggtc gagtttatgt tgceggttge teatacagtg cgcettaattc gegtgactte 14940
tacatccget agtcaggatg caagttaatt cgacagtcag gtgaatggee gegatiggcg 15000
tgtggccttt gagteaccta ttcaattagg gegatcacat gggggtcata citattagge 15060
aagatccatg tgaccgaaat t 15081

<210> 2

<211> 15014

<212> DNA

<213> Trinh tu Nhan tao

<220>
<223> cADN tur Virut gay Hoi Chimg Réi loan Sinh San va Ho Hap & Lon

<400> 2
atgatgtgta ggggagatac cctacacaca caacactect ggtgtitotg tgccttggag 60

gegtgggtac ageecegece cacctettgg ceeetgttct ageecaacag gtatecttct 120
cecteggggce gagtgegeeg cetgetgete tettgeagtg ggaaggacct cccgagtatt 180
tccggagage acctgettta cgggatctce accctttaac catgtetggg acgtictece 240
ggtgcatgtg cacccegget gecegggtat tttggaacge cggcecaagtc tattgeacac 300
ggtgtcteag tgegeggect cttctetete cagagetica agacactgat ctcgctgcaa 360
ttggcttgtt ttacaagcea agaaacaagc ttcactggaa ggtecctatt ggeattecte 420
aagtggagtg caccceatct gggtgetget ggeteteage catctttcee atagegegea 480
tgacctccgg caaccacaat ttcacccaac gactcataaa ggttgeegat gegtigtace 540

gtgatggttg tttgactcgt caacaccttc gtgaactica agttatgag cgeggetgea 600
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attggtaccc gattacgggg cctgtgeecg gagtggetgt gtatgegaac tccatgcacg 660
tgtccgacca gecgtteect ggtaccacce atgtgttaac gaacttgect ttacctcaac 720
aggcctgteg geageegtte tgtecatttg aggaggetca ttctaacgtg tataggtgga 780
atggactcgce gatttttgtg gattccactt ccgacggeeg gtcccgeatg atgtggacac 840
cggggtctag cgactcgact gecttagaag tgetaccace tggactagga cgtcaagccg 900
aaatcctcac ceggagtttt cetgeccace accctgttaa cetegetgac tgggagetca 960
ccgagacccc tgaatceggt ttctecttea geatgtetea gtettgtggt tacctigeee 1020
aaaaccctga cgtttttgat ggeaagtget ggetttectg titttttgac ctgecgactg 1080
aggtatggeg tcgtgaggag catctggcta gtgecticgg ttatcaaact aaatggggeg 1140
tgcatggcaa atacctccag cgeagacttc aaatcaatgg agttcgeget gtagtegatc 1200
ctgatggtec tatccatgtt gaagegttgt ctigeceeca atettggate agacacctga 1260
ctctagacgg tgacgtgace ccaggatteg ttegectgat gteteteegt attgtacega 1320

acacagaacc ggcecactete ccggtcttte ggtttggage geataaatgg tatggcgetg 1380

ccggeaaacg agecegtget aggegtgecg ccagaaatgg gaaggactca geeactgeee 1440

ccacggecac ccaactgate cctgeetgtg gaacaaccac ttattecceg ccaacagacg 1500
ggtcttgtgg ctggeatgtt ctegeegeca tagttaateg gatgatgeat aatgatttta 1560
catctectct gactcagtat aacagaccac aggacgattg ggegtecgat tatgaccttg 1620
ctcaggcaat ccagtgtatg cgactgectg ctactatagt tegtggtegt geetgeecta 1680
acgccaagta ccttataaaa ctcaatggag tccattggga ggtagaggtg aggtctggaa 1740
tggctecgeg tettetttet cgtgagtgea tigttggegt ctgetetgaa ggetgtateg 1800
caacgectta ccctgaagge gagetacceg agegtgeact agaggccttg geggetgett 1860
acagactacc ttccgactgt gtaagttctg geattgeega cttecttget gacecaccte 1920
ctcaggaatt ctggacccte gacaagatgc taacctcece gtcaceggag cggtecggtt 1980
tctecagttt gtataaatta ctattagagg ttgttccaca aaagtgegga getacggagg 2040
gggctttcgt ctatgetgtt gagaggatgt tgaaggactg cccaageice aaacaggeaa 2100
tggcectect ggctaaagte aaagteeegt cttegaagge ceegtetgtg tecttggacg 2160
agtgtttcce cacggacgtt ccagecgace ccgagecaac atctcaggaa aagectcaaa 2220

gttctggeac taccacagtc ctgtgttcge cgaatacaaa agagteigag gaggtggect 2280
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tgcaaggegt tcaggagage agecacaagg cegeccacte tgeagtectt gttgaggaac 2340
ttagcgggaa gogggegeag gaggttgeeg gegagetaca ggagttegge gactgtgget 2400
tggtaatcgg gagtgctcaa gacggeattc tggaggatga gecattggac tigicecgat 2460
cagegttggg ggecacaacg attctcgtga gaaaccaaac acccaacaat tegggttitg 2520
geactggtac tectectgee actgttcaag agecegtett tacagggete atgtettatt 2580
gegttgagca ttgtaaaacg gagtcegata acageagttt acctetggat cigictaatg 2640
cgcaaaccte ggaccagect ttaaatctac ccttggetge ttggecagtg agaaccaceg 2700
catctgacce tggetgggee cacggtagge gtgtgectgt ctttgtaaag ccceggggea 2760
cteteteega tggcegattea gtecttetgt ttggggggct ttcegaatee agetetgtta 2820
tcgagtttga ccaatcgaaa gacgteccag tgaccgatge cocegtegac ttgaccaccg 2880
cgaacggage cctetetggg ategactcce tigaatttge tgaactcaag cgecegeget 2940
actccgetea agctttgatt gaccgaggtg gtecactage cgatgttcat geaaagataa 3000
agagcegggt atatgaacaa tgecttcagg cttgtgagee cggeagtegt geaacceeag 3060
ccaccaggga ttggctcaat aaaatgtggg aaagggttga tatgaagact tggegetgta 3120
cttcgcagta ccaagetggt cacattetcg cgtctcttaa atttettect gacatgatee 3180
aagacacgcc accteetgtt cccaggaaga accgagetag tgatcatgee gaaccaaaac 3240
gtctggtgge geagtgggac aagaaattga gtgtggtctc ttccccaaaa ccggttgage 3300
cagegectga ceggaccace cetttgectg cggacatcea geaagagggt gttgeetect 3360
ccgacagatt aaccegtgeg ccagacctce ctagtcaagt gageacggge gggagtigga 3420
aagaccgcat gettttegge getegtttcg cggagteeat tggtcagege atcacageac 3480
gggtttttga aactttctee catctcecag cttttgtget cgeacttitc tegeegeggg 3540
gegetatggc ticaggtgat tggetgtitg caggtattgt tttacttget ctectgetet 3600
gtcgecectta ceeagtacte gggtgcttac cettactggg tgtetttict gggtetgtge 3660
ggcgtetteg tetgggtgtt titggtictt ggatggetit tgetgtattt ttatictega 3720
ctccaccega cecagteggt tettettgeg gecacgatte geeggagtgt catgetgage 3780
ttttggctct tgagcagege caactttggg aacctgtgeg cagecettgtt gttggeeect 3840

cgggtctcac gtgcgteatt titggtaggt tacteggtgg gteacgttat ctetggeata 3900

ttctectacg tttatgeatg cttgeagatt tggecctttc tettatttat gtggtgteee 3960
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aagggcgttg tcacaagtgt tggggacagt gtataagaac agetectgea gaagtggctc 4020
ttaacgtctt cecttttttg cgtgecacce gtgectetet cgtgteegtg tgegaccgat 4080
tccaatcgec aaaaggtgtt gatcetgtge acttggeaac cggetggegt gggtgttgac 4140
gtggtgagag tectatccac caaccacace aaaageecat agettatgec aatttagatg 4200
aaaagaaaat atccgecaaa acggtggteg ctgtcecata tgatcecagt caggecatea 4260
aatgcctaaa agttctacag gegggaggag ctattgtaga ccageccacg ccagaggtcg 4320
ttcgegtgte tgaaateect ttctcagecce catttttece aaatgticeg gtcaaccegg 4380
attgcagggt tgttgtagac tcggacactt ttgtggcage agteegetgt ggttactega 4440
cggcacaatt ggttttggge caaggcaact tegecaaatt aaaccaaatc cecctiggga 4500
gttccaccte taccagaacg actggegggg ctcttacac ccttgetgtg gctcaagtgt 4560
ctgtgtggac cctegttcat ttcattcttg gtctttggtt cacategect caagtgigtg 4620
gtcgggggac ctecgacceg tggtgticaa atectttttc atatcecact tatggeeeeg 4680
gagttgtitg ttcctcacga ctetgtgtgt ctgecgacgg ggteactcta ceattgtttt 4740
cageegtgge geagetetee ggtagagagg tgggaattt tgttetggtg ctegtetect 4800
tgattgctet agetcategt atggetctta aggcagatat gttagtggtc tttttggett 4860
ttgggggtta cgectggect atgagcetett ggttaatetg tttetttect ttactectga 4920
agtggatcac tcttcaccct ctcaccatge titgggtgea ctegttttta gtgftitgte 4980
tgcecgeage cggegtecte tegetgggga taactggect cctttgggtg actggeegtt 5040
ttacccaggt agccggaate atcacacctt atgacatceca tcagtacace tetgggecge 5100
gtggtgctge tgetgtggee accgeeccag aaggeactta catggeegee gttcggagag 5160
ctgeectaac cgggegaacc ttaatcttca ctecgteege agtegggtet cticttgaag 5220
gtgctttcag gactcgeaaa ceetgeccta atacegtgaa tgttgttggt tetteceteg 5280
gttccggagg agttttcacc attaatggaa agaaaatcegt cgtcaccgcet acccatgtgt 5340
tgaacggcga tgcagecaga gteactggtg actcttacaa cegeatgeac actttcaaga 5400
ccaatggtga ttacgecetgg tetgatgeag acaactggea aggtgttgee cecatggtca 5460
aggttgcaaa ggggtatcge ggtegtgect actggeaaac atcaactggt gttgaacceg 5520
gtattgtcgg ggaaggttte gecttttget teactaactg cggtgacteg gggteaceeg 5580

tcatttcaga gtccggtgac ctcatcggga tecatacegg ticaaataaa ctgggceictg 5640
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gccttgtgac aaccectaac ggggagacct gttccatcaa agaaactaaa ctetetgate 5700
tttccaagta ttttgctgge coegagtgtee ctetcgggga caccaagttg agecegacea 5760
ttatccctga tgtgacatee attcegagtg acttageate getectaget teegteectg 5820
taatggaagg tggtctticg accgttcaac tettgtgtgt ctictttete ctetggegta 5880
tgatgggtca tgectggaca cetgtegttg cogtgggttt cttettgeta aatgaaatte 5940
ttccagcagt tttagttcgt geegtgtttt ccttcgeact ctttgtgete gegtggetta 6000
ccecttggte cgeacaggtg ctaatgatta gactectcac agegteectt aaccgeaaca 6060
agctttcett agegttctac geactcgggg geategtegg tttggetget gaaattggga 6120
ctttcgctgg cagactgect gatctgtcte aagetettte gacgtactge ttectgeeta 6180
gggtcattge tgtgaccagt tgtgttccea teatcatcat tggegggett catgeteteg 6240
gtgtgatctt gtggttgttc aaatatcgge acctecacge catgttggtt ggtgacggee 6300
ctttctcaag tgcattette ctgeggtatt ttgcagaggg taaccttagg aagggggtit 6360
cgcagtectg tggeatgage aacgaatcec taacggetge cttagetigt aagttatcac 6420

aggctgacct agatttectg tcaagettga cgaacttcaa atgetttgtg tetgettcaa 6480

acatgaagaa tgctgetgge caatatatcg aagcageata tgecaaagcet ctgegecgag 6540

agctggecte cetagtccag gtegacaaaa tgaaaggagt cttgtecaag ttggaagett 6600
ttgctgagac ggecacceceg teecttgaca caggtgacgt ggtigtgetg ctcgggcaac 6660
atccecatgg atctatcctt gacatcaatg tggggactga aagaaaaact gtgteegige 6720
aagagactcg gaacttggge ggctccaagt teagtgtetg tactgtigtg tecaacacac 6780
ctgtggacge cttgaccgat gttccgette aaacaccgac tecgetctic gagaacggee 6840
cgegteaccg ctgtgaggaa gacgatctta aagtcgagag aatgaggaaa cattgtgtgt 6900
ctcteggctt ccacaatatc aatggcaaaa tttattgeaa agtetgggat aagtccactg 6960

gtgacacctt ttatacggat gattcceggt atacccaaga ctatgetttt caggacaggt 7020

cagccgacta cagagaccgg gactatgagg gtgtgcaagt cgectetcaa caaggaticg 7080

acccaaagtc tgaaactect gttggeactg tcatgatcgg cggeatcatg tataacaaat 7140
acctagttaa aggcagggaa atcttggtec ttaaacctga caactgecta gaageegeca 7200
ggctgteect tgaacaggee cttgetggga tgggecagac ttgtgatctc acagecaceg 7260

aagtggaaaa gctaaagege atcattagtc aactccaagg tetgaccact gaacaagett 7320
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taaactgtta gcegecageg gettgaceeg ctgtggeege ggeggcettgg ttgtaactga 7380
aacggcggta aaaattgtaa aataccacag cagaactttc actttaggce ctttagactt 7440
aaaagtcgct tctgaagtgg aagtaaagaa atcaactgag cagggecatg ctgtigtage 7500
aaatttaagt tctggtgteg tettgatgag acctcaccea cegteecttg tegatgtect 7560
cctgaaacce ggacttgaca caacaccegg cattcaacca gggeatggag cegggaacat 7620
gggtgttgac ggttctattt gggattttga aactgcacce acaaaggeag aactigaatt 7680
gtccaaacaa ataattcaag catgtgaggt cagacgegga gacgeeecga acctacaact 7740
cccttacaag ctetatcetg ttagggggga cectgagege catgecggtce gictcaccaa 7800
taccaggttt ggagatttge cttacaagac tccaggagac accaagictg ccatccatge 7860
ggcttgttgt ctgecacceca acggggtece cgtgtetgat ggeaagtceea cactaggeac 7920
tacccttcaa catggttttg agetttatgt tcccacagtg cectatagtg ttatggagta 7980
ccttgattca cgcetetgata ceectectat gttcactaaa catggeactt ctaaggetge 8040
tgcagaagac ctccaaaaat atgatttatc cacccaagga tttgtectge ctggggtect 8100
acgectigtg cgeagatttg tetttggeca catcgggaaa geaccgecgt tgttcctcec 8160
gtccacttac cctgecaaga actctatgge agggatcaac ggccagagat tcccaacgaa 8220
agacgttcag agtatacctg aaattgatga aatgtgtgee cgegecgtta aggaaaattg 8280
gcagaccgtg acgecctgea ccctcaagaa acagttetgt tecaageccea aaaccaggac 8340
cattctgggc accaacaact ttattgecct ggetcaccga teggegetea gtggegteac 8400
ccaagcattt atgaagaagg cttggaagtc ccegattgee ctggggaaaa acaaaticaa 8460
agagctacat tgcactgttg ctggcaggtg tettgagget gatttggect cetgtgatcg 8520
tagcaccceg gecategtga ggtggtttge tgccaaccte ctgtacgage ttgeagggtg 8580
tgaagagtac ttgcctaget atgtactcaa ctgetgecac gacctegtgg caacacagga 8640
tggtgcctte acaaaacgeg gtggtttgte atceggtgac cetgttacca gigtgtcaaa 8700
caccatatat tcactggtga tctatgceca geacatggtt ttgtcagect taaaaatggg 8760
tcatgagatt ggtcttaagt ttctcgagga acagctcaaa ttcgaagacc tectcgaagt 8820
ccagcccatg ttagtgtact ctgacgacct agtcttgtac gecgaaagge ccaccttcce 8880
taattaccac tggtgggtcg aacaccttga cctaatgetg ggtttcaaaa cggacccgaa 8940

gaaaactgta ataactgata agcccagett ceteggetgt aaaattgaag cagggeggea 9000
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getagttcee aatcgegace gtatectage cgetettgea taccacatga aggegeaaaa 9060
cgectcagaa tattatgeat ctgetgetge gatectaatg gattegtgtg ctigeatiga 9120
ccacgatcct gagtggtatg aggaccteat ttgtggtatt geeeggtgeg ctegecaaga 9180
tggctatagt tticcaggee cggcattttt catgtegatg tgggaaaaac taaagageea 9240
caacgaaggg aaaaaattcc gecactgegg tatetgtgat gecatggeeg atcatgcatc 9300
tgeetgtggg cttgatttgt gtttgtttca ttegeatttt caccageatt gtccagteac 9360
tetgaactge ggtcacegtg ccggegeaaa ggaatgteeg cagtgecagt cgcecagttgg 9420
ggttagcaaa tceecteteg acactgtget agaacaaatt ccatacaaac ccectegtac 9480
tgtcattatg aaggtgagtg atagaacgac tgtectcgac ccgggeaggt accagtecceg 9540
tcgtggtctt gttgetgtta agaggggeat tgcaggeaat gaagttgate ticctgatgg 9600
agactaccaa gtggtgecte tettaccaac ttgecaaagat ataaacatgg taaaggtagc 9660
ttgcaatgta ctgctgagta agttcatagt aggaccacca ggttccggaa aaaccacttg 9720
gttactgagt caagtccagg acgacgatgt catttacaca cccacccate agaccatgtt 9780
tgatatagtc agtgctctea aggtttgeag gtattctatt ccaggggect ctgggeteee 9840
ctttccacca cetgecaggt ctgggeegtg ggteaggett gttgecageg ggeacaceee 9900
cggocgagtg teataccteg atgaggeegg gtactgeaac catctggaca ttcttaggtt 9960
gctttccaaa acaccecttg tgtgtetggg tgaccttcag caacticace cegteggett 10020
taattcctac tgctatgtgt ttgatcagat gectcaaaag cagetgacca ceatttacag 10080
gtttggeece aacatctgtg cagecateea gecettgttac agggaaaaac ttgaatccaa 10140
ggccaggaac accaggatag titttactac acggecetgta gettteggge aggteetgac 10200
accataccac aaagatcgcea teggttcage gataaccata gattegtctc agggggeeac 10260
ttttgacatt gtgactttge atttaccatc gecaaagtee ctgaataaat ceccgggeact 10320
tgtggccatc actcgggeaa ggeacgggtt gttcatctac gacceteaca atcagetica 10380
ggagtttttc aacctagete ctgagegtac tgattgtaac ctigtgttta accgtgggga 10440
tgagctagta gtectgaact cggacaatge agtcacaace gtggegaaag cectagagge 10500
aggoccatct cggtttegag tatctgatce gaggtgeaag tetctettgg cegettgete 10560
ggccagecta gaagggaget geatgeeget gecgeaagtg gegeacaate tggggttcta 10620

cttctececa gatageccag catttgeace cetgecgaaa gaactagege cacattggee 10680
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ggtggtcact catcagaaca accgggeatg gectgacega ctigttgeta gcatgegtce 10740
aatcgatgcc cgttacagea agccaatggt cggegetggg tatgtggteg ggecatecac 10800
ttttctegge accceeggeg tggtgteata ttatetgacg ctgtacgtea ggggtgagee 10860
ccaggecttg ccagaaacac tegtgtcaac ggggegeata gccacagact gtcgagaata 10920
tetcgacgee getgaggaag aggtageaaa agaactacce cacgeattea tiggtgatgt 10980
caagggtacc acggttgggg ggtgtceatca catcacatca aaacacctac ctaggttect 11040
acctaaggat tetgttgecg tggttggagt aagttcacce ggeaaggetg ctaaageegt 11100
gtgcaccctt actgatgtgt acctaccgga actceggeca tatttgeaac ctgagacage 11160
gtcaaagtgce tggaagetca aactggactt cagggatgte cgtetgatgg tetggaaagg 11220
ggcaaccgcc tattttcaat tagaagggct cacatggteg gegetgeecg actatgecag 11280
gtttattcag ctgcctaagg aagecgtggt gtacategat cegtgtatag gaccggeaac 11340
agccaaccgce aaagtcgige gaaccacaga ctggeggget gacctggcag tgacaccgta 11400
tgattacggt getcagtata tittgacaac agectggttc gaagaccteg ggecacagtg 11460
gaaaattctg gggttgeaac cttttaggeg atcgettgge tttgagaaca ccgaagattg 11520
ggcaatcctt geacgeegta tggatgacgg caaagattac atcgactaca actggaattg 11580
tgttcaaaac cgtecacttg ctatccacgg gegegetegt gaccacacat atcacttege 11640
ccteggeaca gagttgeagg tggaactggg caaacceegg ctgeegeegg ageaagtgea 11700
gtgaacccgg agtgatgeaa tggggteact gtggagtaaa atcagecagt tgttegtgga 11760
cgetttcact gagttecteg ttagtgtggt tgacattgtc attttecttg ccatactgtt 11820
tgggttcaca gtegecgggt ggetactggt cttccttttc agaatggttt getcegegat 11880
tcteegtteg cgetetgeca titactetee cgaactatcg aaggtectat gaaggectge 11940
tacccaactg caggecagat gteccacaat tegeattcaa geatccactg ggettgettt 12000
ggcatatgeg agtttcecat ttgattgatg aaatggtcte cegtegtatt taccagacta 12060
tggaacattc aggtcaagee gettggaage aagtggtege tgaggetace ctcacaaaac 12120
tatcaaggct tgacgtagte actcatttce aacatctgge cgeggtggag geggattett 12180
geegettect cagetcacga cttgeaatgt tgaaaaacct tgeegtigge aatgtgaget 12240
tgcagtataa caccacattg gacagagttg agetegtett cectacgeeg ggticgagac 12300

ccaagttgac tgatttcaga caatggctca teagtgttca cgettecate ttctettetg 12360
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tagcttcgte tgtcaccttg ttcatagtge tetggetteg aattccagee ttacgctatg 12420
titttggttt ccattggeee acggtaatac atcattegag ctaaccatca actatacaat 12480
atgtatgccce tgtettacce gecaagegge tagtcagagg ctegagectg gecgeaacat 12540
gtggtotaga atagggtacg acagetgtga agaacgtgac catgatgage tgtcaatgtc 12600
catccegtct gggtacgaca acctcaaact cgagggttat tacgetigge tggcattett 12660
gtecttetee tacgecgete aattecatee agaattgttc ggaataggga atgtgtcacg 12720
cgttttcgtg gacaaacaac accaagecat ttgtgetgtg catgacggac aaaattccac 12780
catatccgct gagtacaaca tttctgeatt gtacgeggea tactaccace accaagtaga 12840
cgggggcaac tggtttcate tagaatgget geggecattc ttttettect ggctggtget 12900
caatatttca tggttictga ggcgttegee tgeaageect gettetegge geatctatca 12960
gatgttaaga ccaacacaac tgeggetgee ggtitcatgg tecticagaa cattgaatge 13020
cttcgacacg gagcectcaac aacgcaaaat ggeecttece ticggaagee gtcgcaatgt 13080
cgtgaageeg ttggeacece teagtacate acaattacgg cgaatgtgac cgatgaatca 13140
tatttgtaca acgctgactt getgatgctt tetgegtgec tettttacge ctctgaaatg 13200
agcgagaaag gcttcaaagt catcttcggg aacgttictg gegtigtcte tgeetgegtt 13260
aattttacag actatgtggc ccatgtgact caacacacce ageagcatca cctggtaatt 13320
gatcacattc gattgcttea cttcttgtca cegtetgeaa tgaggtggec tacaaccatt 13380
gettgettge tegecattet cttggegata tgagatgttc tecacaaactg gagccttect 13440
cgactcegea ctettgetee tggtggcttt tittgetgtg taccggettg ttetggteet 13500
ttgecgatgg caacggeaac ageccgacat accaatacat atataacttg acgatatgeg 13560
agctgaatgg gaccgagtgg ttgtctaacce attttaattg ggecgtegaa acctttgtge 13620
tctacccagt cgeaactcac attatttcac tgggttitct tacaacaagt catttccttg 13680
atgegetegg teteggeget gtgtecgtea ceggattita caacaacegg tatgtgctaa 13740
geagtgtcta ctgegectgt gettitgeag cactegtgtg ctttgtcate cgtgeegeta 13800
aaaattgcat ggettgeege tatgeccgea ceeggtttac taattteatce gtggacaace 13860
gggggaggat ccaccgatgg aagtcteeaa tagtggtgga gaagtigeeg aaagctgagg 13920
ttggtagega ccttgtcace atcaaacatg ttgtecttga aggggttaaa gctcaacctt 13980

tgacgaggac ttcggctgag caatgggaag citagacaat tittgeggtg atcctgecge 14040
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cgtacaaaag cttgtgetgg cctttageat tacatataca cctataatga tatacgeect 14100
taaggtgtca cgeggeegac tottaggact attgeacate ctaatattct tgaatigtte 14160
tttcacattt gggtatatga cttatgegea ttttcaatce accagtegtg tegegetige 14220
tctggggect gitgtcacce tectgtgggg catttacagt cttacagagt catggaagit 14280
tgtegcettee agatgeagaa tgtgttgtict aggeeggega tacatcctgg ccectgecca 14340
tcacgtagaa agtaccgeag gtetecattc aatcccageg titggeaace gageatacge 14400
tgtgagaaag cccggactaa catcagtgaa cggeactcetg gtaccaggac ttcggageet 14460
cgtgctggec ggcaaacgag ctgttaaacg aggagtggtt aaccicgica agtatggceg 14520
gtaaaagcca gagccagaag aaaaagaaaa atacagetcee aatggggaat ggeeagecag 14580
tcaatcaact gtgecaattg ctgggttcga tgataaggtc ccagegecag caacctagga 14640
gaggacagge gaaaaaaaga aagectgata agecacattt tceectaget gctgaagatg 14700
acattcggcea ccacctecace cagactgaac gtteectetg ctigeaateg atccaaacgg 14760
cttttaacca aggegeaggt gttgegtege tttcatccag cgggaaggtc agtittcagg 14820
ttgagttcat gttgeeggtt getcatacag tgegectaat tegegtgact tetgeatceg 14880
ctagtcagaa tgtagattaa titgacagtc aggtgaatga ccacgattga cgtgtggect 14940
ctaagtcacc tattcaatta gggcgatcac atgggggica aacttaattg ggcgagaacc 15000
atgtgaccga aatt 15014

<210> 3

<211> 14876

<212> DNA

<213> Trinh tu Nhan tao

<220>
<223> cADN tur Virut gay Hoi Chimg Réi loan Sinh San va HO Hap & Lon

<400> 3
atgatgtgta gggtatecec cttgtttttg cageactect agtgtttgtg tgecteggag 60

gegtgggtac ageecegece cacctettgg ceectgtect aacccgacag gtaccettet 120
ccetegggge gagegegeeg cetgetgett tettgeggeg ggaaggacct cccgagtatt 180
tctggagage acctgetita cgggatctee accctttaac catgtetggg atgtteteee 240

ggtgcatgtg cacccegget getegggtgt tttggagtge cggtcaagtc tattgcacac 300

ggtgtcteag tgeacggect ctictcecte cagggetgea agacactgac ctcgcagcaa 360
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ttggettgtt ctacaagece aaagataaac ttcactggaa agttectatc ggeatcecte 420
aggtggagtg tactcegtct ggatgetget ggetetegge catcttecce ttggcgegea 480
tgacctcegg caaccacaac ttttctcage gactcataaa agttgecgaa gigttgtace 540
gtgatggctg tttgactcee cgacaccttc gtgagettca agtitacgag cgtggttgca 600
gitggtacce gatcaccggg ceegtgeeeg gagtaggtgt gtacgcgaac tccatgeacg 660
tgtccgatea ategtttect ggtgecacte atgtgetgac gaacttgect ctacctcage 720
aagcttgtcg acagecttte tgtecatteg atgaggeecg ctetgacgtg tacaagtgga 780
acgaatttgt ggttttcgtg gattcetect ceggeggtea attacgeatg atgtggatge 840
cgggatccga tgattcggte gecattgaag cattatcgee tgagttggaa cgtcaggttg 900
aaatccttgt tcggagtttc cctgeecace accctgttaa cattgecgac tgggagettg 960
ctgagtecce ggageacggt tittecttcg geacgtctea tectagtggt taccttacee 1020
gagacccttg gggttttgat ggcaaatgtt ggetetettg cticttggge ctecccgacta 1080
gagttcagca tcatgaggag tacctageceg acgecttegg ttaccaaacc aagtgggecs 1140
tgcacggtag gtatcttcag cgeaggettc aagtcaacgg tgteegtget giggttgate 1200
ctgacggcec catccacgtt gaagegetgt cttaccecea gtettggate aggcacctga 1260
cttttgacga tgatgttacc ccaggattcg ttegectgat gtetcttege attgtgecga 1320
atacagaacc taccactctc ccaattttce ggtttgggge geataaatgg tatggagcag 1380
ctggcaaacg agetegegee aagegtgetg ccaaaaacaa gggggaticg aattccacee 1440
ccgaagtcgce ccgagtgget tetaccagtg aggttgttac ctattcecea ccggeagacg 1500
ggtettgtgg ctggeatgtt gttgecgeca tgatgaacca catgatgaac ggtaaactca 1560
cgtececttt gacteegtac aacagaccag aggacgactg ggctictgat tatgatettg 1620
tcaagataat tcaatatttg caactgcceg caaccgtagt tegggeeegt actigtecea 1680
acgctaagta ccttgtcaaa ctcaatgggg tecattggga agttgagatg aggccagaag 1740
tagctecttg ctetetttee cgegaatgtg tggttggtgt ctgttetgag ggetgtgits 1800
cgtcgectet tccagaaggg gggetgectg accgegeact tgaggeeetg gegtecgett 1860
acagattgcc ttccgactge gttggtgatg ctgttgetga cttectetee ageeegeect 1920
ctcaagaatc ctggaccete gataaaatgt tgacctecce atcaccagag cagtecggtt 1980

tttctagett gtacaaactg ctactggagg ttgttccgea gaagigegga gecacggagg 2040
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gggecttegt ctatgetgtt gagaggatge tgaaagattg tccgagecee aaacaggeea 2100
tggecctttt gggaaaaatc aaaatcecat cctcaaaage ctegtecgtg tecttagacg 2160
agtgctttce cactgatgtt ttgeaagagg gtaaccacag gaccteceac ceegtggete 2220
ctgctgatgg acttgacaaa cagcaagceac cgitggttga ggatgaacaa ttaggattcg 2280
gtggtcacga ttcggecgtt geggeggtea gtggeaatca ggagagigaa cegttggace 2340
tttcecgate ggeaccagtt gtaacaacga ccettegtega agggcgagtg cccggegace 2400
cgggeccctg caccagegac cgeteegetg tigticaaga gttagttgag cgatgtgacg 2460
cggagtcaaa tgacggeagt tigeecctgg atgtgactaa agtgcaaace cccaatcaac 2520
ctctggatct atctctaget gettggecag tgaagaccac tgeatctgac ceeggttggg 2580
ttgacggtag acgcgaacce gtettegtea agectegegg tgettictet gacagtgagt 2640
cggtetteeg gittggagga gtttctgaga ceggeectgt categggttt gatcgggtaa 2700
aagaaattcc ggeggcetgac acccecateg acttaacaat ctcaaaagag actctttccg 2760
gggcagacce ctetgagtte gecgeactta agegecegeg tttctecget caagccttga 2820
ttgaccgagg tggeccactt getgatgect gtgeaaagat aaagaatcga gtgtatgage 2880
ggtgecteca ggettgegaa cetggeagte gtgegactce agecacaaag gagtggeteg 2940
acaagatgtg ggaaagggtc gacatgaaga cttggcattg tacctcgeag ttccaaacag 3000
tctatattct cgggeccctt aaattcetat cagatatgat tagtgacacg ccacctectg 3060
tccctaggag ggateggttt agtgacagtg ccagettgaa acaattageg gcacagtggg 3120
atgagaaatt gaacacagtc cceccccaag ggeeggtiga geeggggctt agtegageeg 3180
ceecetegece tgegaatgee cagegagaag geatcaacce ctecgatgag ccaceccaaa 3240
cgeegaacce ctetggacaa actgttgetg atgggggtgt caaaagactt gigtecttcg 3300
gegtecgect tgtagggtee accagecage gecttatgac atgggttttt gaaatttact 3360
cceatctece agcttttatg ctcacactat tetegecgeg gggetctatg gttgeaggtg 3420
attggttgtt tgcaggtgtt gtgttacttg ctetettgtt tigtegtict tacccagtge 3480

teggatgect teccttattg ggtgtetttt ctggttetgt acggtgtgtt cgtetgggcs 3540

tttttggttc ttggatgget tttgetgtat ttttattete aactccaace aacccagicg 3600
gttettcttg tgaccacgat tegeeggagt gteatgetga gettttgget cttgageage 3660

gccaactttg ggaacctgtg cgeggecttg tggtggggcee ctegggecte ctatgegtca 3720
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ttcttggeaa getactcggt gggteacgtt atctetggea tgttetetta cgtttatgea 3780
tgettgegga ttggcecttt tetcttattt atgtggtgte ccaagggegt tgtcacaagt 3840
gttggggaaa atgtataagg acggetccag cegaggtgge cctcaacata tteectttet 3900
cacgtgccac cegtgettee cttgtatect tgtgegateg gticcaageg ccaaaagggg 3960
ttgacceegt acacttggea acagggtgge gegggtgttg gegeggtgag ageectatte 4020
atcaggcgea ccagaaacct atagcttatg ccaacttgga tgagaagaaa atatccgece 4080
aaacagtggt tgctgteect tatgacccea gtcaggecgt caaatgtttg aaagtictge 4140
aggcgggggg ggccategta gatcageeeg tacctgaagt ggteegtgtg tecgagatee 4200
ctttttcgge tecattette ccaaaagttc cagtcaacce agattgeagg gttgtggteg 4260
attcggacac tttcgtgget geagteeget gtggttacte gacaacgeaa ctggtettgg 4320
gtcaaggcaa ctttgccaag ttgaacaaca cecctctcaa gaattccgtt tccaccaaga 4380
cgattggagg ggcctcttac acccttgeeg tggttcaggt gteegtgtgg actetigite 4440
attttgtaat cggtetttgg ttaatgtege ctcaagtgtg tggeegaggg acctctgace 4500
cttggtgcte aaatcctttt teatatecta cttatggtee cggggtigtg tgttcetecce 4560
ggctttgtgt gtetgecgat ggagteacte taccattgtt ttecagetgtg geccaactgt 4620
ctggtagaga ggttgggatc titattttgg tgtttgtcte tttaatcgee ttggctaacc 4680
gectagctct taagtctgac atattagtgg tatttetgge actttgtget tatgetigge 4740
ccatgagctc ctggctaate tgtttctttc ctatactctt gaggtggate accctecace 4800
ctettaccat getttgggte cattegttct tagtattctg tttgecagee geeggtgtee 4860
tgtcaatagg ggttactgge titetttggg cgattggteg tttcacacaa giegeeggaa 4920
ttatcacacc ttatgacatt catcaataca cctccgggec acgeggtgeg getgetgtag 4980
caacggcecce agagggtact tacatggeag cegtecggag ggccgecctg accggacgga 5040
ctttaatttt taccccatct geagttgggt ctetecttga gggegctttc aggacccaca 5 100
agceetgtct caacaccgta aatgtegtag gttctteect cggttetgga ggggtetica 5160
ctatcgacgg cagaaagact gtcattactg ctgeccatgt attgaacggt gacaccgceta 5220
gggtcaccgg cgactectat aatcgeatge acactittaa aaccaatggt gattatgect 5280
ggtcccatge tgacgattgg cagggecctt cteccatagt caaagicgeg aagaggtatc 5340

geggecgege ttactggeaa acatcgactg gtgtegaace aggeatcate ggggaagggt 5400
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tegetttctg tttcaccaat tgtggegatt caggttcace tgteatctet gaagetggeg 5460
acctcatcgg gatccatact ggttcaaata aacttggate tggacttgtg accgecectg 5520
acggggaaac ctgetccatc aaagagacca aactttctga cctatctagg tactttgcag 5580
gtccaagegt cectetegga gacataaagt tgagteeage tatcateect gatgtggect 5640
ctgtccegag tgacttggea teacttcttg ctteegtgec tgtgatggag ggcggceettt 5700
cgaccgttca acttetgtgt gttttettec tictttggeg catgatggge catgectgga 5760
ccceegtegt tgctgtggge ttetitttge tgaacgaaat ccteccagea gicttagtcee 5820
gegetgtgtt ttcttttgea ctetttgtge ttgeatgggt caccccetgg tetgeacagg 5880
tgctgatgat cagactecte acggeageac tcaatcgtaa caggttttce ttggtetttt 5940
acgcactcgg gggegtegte ggettggetg ctgagattgg gactittget ggtaaactga 6000
ctgaactgtc ccaggecttg tccacatact gettettace tagggttgct gecatgacta 6060
gttgegttce catcatcatc atcggtggge tecacaccect tggtgtgatt ctgtggetgt 6120
tcaaataccg tggtctccac aacatgetgg teggtgatgg gagttictca agegecttet 6180
ttctgeggta ttttgcagaa ggeaatctaa ggaaaggegt ttegeagtct tgtggeatga 6240
gtaatgaatc tttaacgget gecctggect gtaagttgte acaggetgac ctagattttc 6300
tgtccagect gacgaacttc aagtgctitg tgtetgecte aaacatgaaa aatgctgetg 6360
gccagtacat tgaagcageg tacgccaagg ccetgegtea ggagttagct tetctagtec 6420
aagttgataa aatgaaagga gtcctgtcea ageicgaage ttttgctgaa acagcaacce 6480
catccctgga cacaggagat gtgattgttc tactcgggea acatecteac gggteegtic 6540
ttgacatcaa tgttgggact gaaaggaaga ccgtgtcagt gcaagagace cggagectag 6600
gcgggtctaa attcagtgtce tgeaccgttg tgtccaacac accagtcgac accttgaccg 6660
gcatcccact tcaaacgecg accccactct ttgaaaatgg ccegegeeac cgeggtgagg 6720
atgacgacct taaagttgag aggatgaaga aacactgegt cteccteggt ttccataaca 6780
tcaatggcaa aatttactgc aaggtctggg acaagtccac cggagacacc ttctacacgg 6840
atgattcccg gtatacccaa gactatgect ttcaggacag atcggctgat tacagagaca 6900
gagattatga gggtgtgcaa actgececte aacaaggatt tgacccgatg tctgaaacce 6960

cegttggtat tatcgtgatt ggeggtgtea cgtacaacag gtacttagct aaaggcaagg 7020

aggttttgat ccccaaacct gataaccate tcgaggeege taggctttce ctcgagcaag 7080
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cectegetgg gatgggecaa acttgtgate ttacggetgt cgaggtggag aagttgaage 7140
gcattatcag tcaactccaa ggcttgacca ctgageagge tttaaactgt tageegecag 7200
cggcttgace cgetgtggee geggeggctt agttgtgaca gaaacggegg tgaagattgt 7260
gaaataccac agtagaactt tcaccttggg tectctagac ttgaaagtca cttctgagge 7320
ggaagtaaag aaatcaactg agcagggceca cgetgtigtg gcaaacttat getceggtgt 7380
cgtcttaatg aggecteace cgecatctet cgttgatgta cttetggtge ceggactiga 7440
cacagcaccc ggeattcaac cagggeatgg ggoecggaaac atgggtgtga acggtgetat 7500
ttgggatttc gagactgcac ccactaagge agagetegag ttgtccaage agataatcca 7560
ggcctgtgag gttaggegeg gggacgeece gaatcetecag ctectctaca agetttacce 7620
tgttaggggg gatcctgaac ggegeaatgg ctgtctcate aacaccaggt teggagattt 7680
gcectataag actcctcaag acaccaagtc cgegatecac gcggcttget geetgeacee 7740
cgatggggcc ceggtgtetg atggeaagtc tacattaggt tccaccetee aacgiggitt 7800
tgagctttac gtccccacag tgecttacag tgttttggag taccttgatt cacgecctga 7860
caccccccte atgtgtacca aacatggeac tictgagget getgeggagg acctccaaaa 7920
atacaacctg tccactcaag gatttgtect gectggagte cttegtttag ttegcagatt 7980
cattttcggc catatcggaa aggegecacc gttgtaccte ccatcaacct atectgecaa 8040
aaactccatg gcagggatta atggecaaag gtttccgaca aaggatgtcce agageatace 8100
tgaaattgac gaaatgtgeg ctcgegecgt caaagagaat tggcagactg tgacgecttg 8160
caccctcaag aagcagtact gttccaaace caaaactaga accatcetgg gcactaacaa 8220
cttcattgee ttggcgeaca gatcageact cagtggtgte acccatgegt tcatgaagaa 8280
agcctggaaa tetccaattg cettgggaaa gaacaaattt aaggagtige actgtactgt 8340
cgeeggeagg tgecttgagg cegacttgge tteetgtgat cgeageaccee cagccatcgt 8400
aaggtggttt actgctaatce ttttgtatga acttgeaggg tgtgaggagt actigectag 8460
ctatgtgcte aactgetgte atgatctegt ggcaactcag gatggegett ttacaaageg 8520
tggtggtetg tegtetgggg acceegttac cagtgtgtee aacactgtgt actcactggt 8580
gatttacgce cageacatgg tgetgtcage actgaagatg ggecacgaaa tiggecetcaa 8640
gttcctcgag gaacaactca agttcgagga cettattgaa attcageeca tgttggtgta 8700

ctctgatgac ctegtettgt atgetgagaa geeeaccttt cetaattace actggtgggt 8760
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cgagcacctt gatttgatge tgggtticaa gacggaccca aaaaaaacta ttataactga 8820
caaacccagc tttctcgget geagaattga ggeagggegg cagttagice ccaatcgcga 8880
ccgeatcctg gecgeecttg cataccacat gaaagegeag aacgcttcag aatattacge 8940
gtctgetgee geaatectga tggatteatg tgettgtatt gactatgace ctgagtggta 9000
tgaggatctc atctgeggea ttgeecggtg cgetegicaa gatggctata gttttccagg 9060
ccegecattt titatgtcea tgtgggaaaa getgaaaagt cacaatgaag ggaaaaaatt 9120
ccgecactge ggtatetgtg atgecaagge tgaccatgeg teegeetgeg ggcttgattt 9180
gtgtttgttc cattctcact ttcatcagea ttgeccagte atgettaget gtggicatca 9240
cgctggttta aaagaatgee cgeagtgtca gtcaccagte ggggcetggea agtecectet 9300
tgacaccgtg ttgcaacaaa tccegtataa accacceega actgteataa tgaaggtgaa 9360
cagtaaaaca acagcccttg acccggggag gtatcagtee cgteggggte ttgtegcagt 9420
caagagggga attgcaggcea atgaggttga tetegetgac ggggactace aggtggtace 9480
cctectgeeg acctgeagag acataaatat ggtgaaggtg gettgeaatg tactactcag 9540
caaattcata gtagggccac ccggetecgg aaagactace tggtigetga accaagtcca 9600
agatgatgat gttatctata cacccaccea tcagaccatg titgatatag tcagtgetct 9660
taaggtttgc aggtattcaa tcccaggage ctecaggacte ccttttecac cgectgeeag 9720
atccggacca tgggtcagge ttatcgeeag cgggeacate cctggecggg tctcatacet 9780
tgacgaggec gggtattgea atcatctgga catccteaga ctgettteca aaacacccct 9840
cgtgtgtttg ggegatcttc aacaacttca cectgtegge tttgattect gtigttatgt 9900
ttttaatcag atgccacaca aacagctgac caccatttac aggttcggee ctaatatctg 9960
tgccgecate cagecttgtt acagggagaa gettgaatce aaggcaagaa acaccagggt 10020
ggttttcacc actcaacctg tggectatgg tcaagtgetg acaccatttc acaaggatcg 10080
cgtagactca gecataacca tagattcate tcagggtgec acctttgacg tegtgacgtt 10140
acacttgceg acgccaaaat cectgaacaa atccegagea ctigtggeta tcacceggge 10200
gaggcatggg ctgttcatct atgatectea taaccaactt caggagttct tcaacctaac 10260
ccctgagege acggattgea accitgtgtt caaccgtggg gatgaactgg tegteetgga 10320
tccagataat geagtcacga cegtagecaa ggeectgggg geeggeecegt ctcaaticeg 10380

ggtgtcegat ccgaggtgea agtecctett ggeegettge teagteagee tggaaggteg 10440
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ctgeatgeeg ctgecgeagg tggeccataa tttggggttt tatttctcce cagacagice 10500
ggcgtttgca cctetgecaa aagaactgge accacattgg ceggtggtta cetgecagaa 10560
caaccgggca tggectgate gactegttge cageatgege cegattgacg cccgttacag 10620
caagcctatg gttggtgegg ggtatgttgt tgggeegtee acctitettg gaacccctgg 10680
tgtagtgtca tattacctca cactgtacat caagggigag ccccaageee taccagaaac 10740
actegtttcg acagggegta tagecacaga ctgeegggaa taccttgata cagctgaaga 10800
agaagcagct aaagaactcc ctcatgettt cataggtgat gtcaaaggea ccacagtagg 10860
ggggtgteac cacattacat caaaatactt acccaggtce ctacccaagg actctgttge 10920
agtggttggg gtgageteac ctggeaagge tgecaaageg gtgtgcactc tcactgatgt 10980
gtacctcect gaccttcgge cgtatctgea accagagaca gcatcaaaat getggaaact 11040
caaattggac ttcagggacg tcagattgat ggtttggaaa ggggecactg cctatttcca 11100
attggaagga ctcacatggt cggcattace cgactatgee aggttcattc agctacccaa 1 1160
agatgccgta gtatacattg accegtgtat aggaccggea acggeeaace gcaaggttgt 11220
gcgaaccact gactggegag ctgacctgge ggtaacaccg tatgattacg gtgcccagac 11280
tattctgaca acagectggt tegaggacct cggaccacaa tggaaaatce tggggctgea 11340
gecctttaag cgggeatttg gectegaaaa cactgaagac tgggeaatee tcgeacgecg 11400
tatgagtgac ggcagagatt acaccgacta caactggact tgtgttcgag aacgeeegea 11460
cgetatctac gggegegete gtgaccacac gtateattte geeeetggea cagaattgca 11520
ggtagaactg ggcaaaccee ggetgeeget tgagtgagta ctgeggeteg aaagecatge 11580
aatggggtca ctgtggagta agatcactca getgtttgtg gatgecttca ctgaattcct 11640
tgttagtgtg gttgacattg ttatcttect tgecatacta ttegggtica cagtegeagg 11700
atggttactg gtctttctac tcagagtggt ttgetcegeg attctecgtt cgcgeactge 11760
cattcactct cecgaattat cgaaggtect atgaaggect getgeecaat tgeagacegg 11820
atgttccaca attcgcaatc aagcatecat tgggeatcct ttggeacatg cgagtttcecc 11880
atctaattga tgaaatggtc tetegtegtg tetaccaaac catggaacat tcaggecaag 11940
cggectggaa geaggeagtt getgaageca cacttacaaa getatcgeag cttgacatgg 12000
tcacccactt ccageatctt geegeagtgg aageggatte tigtegette cteagttege 12060

gactcgtgat getaaaaaac cttgetgteg geaatgtaag tetgetgtac aataccacat 12120
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tggaccgtgt tgaactcatt ttccccacge caggtgegag geecaaattg accgatttca 12180
gacaatggct catcagtgtt catgcttcta ttttctettc tgtagetteg teagtcactt 12240
tgtttgtagt getitggett cgaattceag tgetacgeta tgtitttggt ticcattgge 12300
ccacggeaac acgtegttcg aactgaccat caattacace gtatgcaage ctigeattac 12360
tagacaagct getgeecaac gactcgagec tggtegtaac atgtggtgea aaattgggta 12420
cgatcactgt gaagagegtg atcacgatga gttgtcaatg gecatceegt cegggtacga 12480
caacactaaa cttgaaggct attatgcttg gettgectte ttgtcttitt cttatgegge 12540
ccagtttcat ccagagetgt ttggaatagg gaatgtgtca cacgttticg tggacaagea 12600
gcatcaattc atctgtgeeg ageatgatgg gceaaaatica accataccca acccacacaa 12660
catctctgea ttgtatgegg tgtattatca ccaccaagtg gacgggggea actggticea 12720
tctagaatgg ctgeggecat tettctecte ctggttggtg cteaatattt catggtttct 12780
gaggegttcg cetgeaagec ctgttteteg acgeatctat cagatattaa aaccaacaca 12840
accgeggctg coggttteat ggtecttcaa gacattaget gttcccaacce ceatgagaga 12900
tegggcacge ggtegteegt tegegggaag ceatcccaat gtegtacage categgeace 12960
ccectgtaca tecacgetaac ggegaatgtg actgatgaat citatttgta caatgetgat 13020
ttattgatgc tttctgettg cetgttttac gecteggaaa tgagtgagaa gggeticaaa 13080
gtcatttttg gaaacgtcte tggtgttgtt tccgegtgeg teaatttcac agactatgtt 13140
acccatgtga ctcagcatac ccaacagceat catctggtag tcaaccatat ceggttgetg 13200
cactttatga caccgtcaac gatgaggtgg gecacaacca tegettgttt getcgeeatt 13260
ttattggega tatgagatgt tttcccagat tggggcegttt tttgactect cactettact 13320
tetggtggct ttetttgttg tgtaccggtt tateetggte ctttgecgat ggegacggea 13380
acagcccgac ataccaatac atatataact tgacgatatg tgagcetgaat gggaccacct 13440
ggctgtccaa caatttttac tgggeagtcg aaactitigt getttaceeg gtggtgacee 13500
acategtctc actgggtttc ctcacaacta gecatttett tgacgegete ggeeteggag 13560
ctgtgtecge tgtgggattt getggeggge ggtatgtect cageageata tacggegttt 13620
gtgeattcge agegetegtg tgtttcatea tecgtgttgt taaaaattge atggegtgee 13680

gctatgeeeg tacteggtte accaacttea tigttgacga ccgaggaaga attcacagat 13740

ggaagtccee aatagtggtg gaaaaaatgg gtaaggeega agiiggeage agtctcgtca 13800
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ccatcaagca tgttgtictc gaaggggtta aagetcaacc cttgacgagg actecggctg 13860
agcaatggga agcectagatg acttttgeta tgattcegee getacacaaa agcttctact 13920
agctttcagt atcacataca cacctgttat gatatacgec cttaaggtat cacgeggeeg 13980
acttitgggg cttttgeaca tettgatttt cctgaattgt tectteacat teggatacat 14040
gacccatgag cgtttceatt ccaccaatcg tgtggegett actatgggag ctgttgtcge 14100
teteetgtgg ggcatctata gecteacaga atcatggaag tttattactt ccaggtgeag 14160
attgtgttge ctaggeegge aatacatect ggeoectgee caccacgtag aaagtgcecge 14220
aggactccat tcaatccegg cgietggeaa ccgageatac gecgtgagaa agcceggatt 14280
aacatcagtg aacggcactt tagtaccagg gettcggage ctegigtigg geggeaageg 14340
agctgttaaa cgaggagtgg ttaacctcgt caaatatgge cggtaaaaac cagagecaga 14400
agaagaagaa aaatacagct ccaatgggga atggecagtc agicaatcaa ctgtgtcagt 14460
tgetgggcac gatgatgaga teccagegee agegatecaa ggggggacag gecaaaaaga 14520
aaaagcttga gaagccgceat ttccecctgg cegetgaaga tgatgtecgg caccacctca 14580
cccaaaccga acgtteectt tgtctgeaat cgatccagac agcctttaat caaggtgcgg 14640
gaactgcegtc getttcatee agtgggaagg teggtitica ggttgagtit atgetgeegg 14700
ttectcatac ggtgegectg attcgegtga cttccacate cgecagteag ggtgeaaatt 14760
aatttgatag tcaggtgaat ggccacgatt ggegtgtgge ctetgagtca cctattcaat 14820
tagggcgatc acatgggggc tagacttaat caggegagaa ccatgtgace gaaatt 14876
<210> 4

<211> 15043

<212> DNA

<213> Trinh tu Nhén tao

<220>
<223> cADN tir Virut gdy Hoi Ching Réi loan Sinh San va Ho Hap & Lon

<400> 4
atgatgtgta ggggagatac cctacacaca caacactcct agtgtttgtg taccttggag 60

gcgagggtac ageeecgecc cacteettgg ceectgtttc ageccaacag ggacccttet 120
cectegggge gagtgtgeeg cctgetgete tetegeageg ggaaggacct cccgagtatt 180
tccggagage acctgettca cgggatetee accetttaac catgtetggg atgttctece 240

ggtgcatgtg caccceggcet gecegggtat titggaacge cggccaagte ttttgeacac 300
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ggtgtetcag tgegeggtet cttcteecte tagagetica ggactetgac cteggegetg 360
ttggctgttt ttataagect agggacaage ticattggaa ggtecceatg ggeatcecte 420
aggtggagtg cactccatce ggatgetgtt ggetegeage catttttect atagegegta 480
tgacctccgg caatcacaat tteteccage gacttgtgaa agttgetgat gtttgtace 540
gegacggttg tetaacacct caacaccttc gtgaactcea agtttacgaa cgeggetgea 600
actggtacce gatcacgggg ceagtgeccg ggatgggtit atttgegaac tecgtgeacg 660
tgtctgacca geegttcece ggegeeactc atgtgttaac caactcaccea ttgectcage 720
aggcttgtcg acagecgttc tgtccatttg aggtggetea ttctaacgta tacaggtggg 780
gggagtttgt gatctttgtg gactctectt ceggeggicg atcgcgtatg atgtggacac 840
cgggatccag tgactcgget gecctagaag cgttacegte cgeattagaa cgtcaggcecg 900
gagtccttgt tcgaagtttc cetgeecace acceegtega cettgetgac tgggagetta 960
ccgaatcece tgaacacggt ttttecttea geacatttca ttcttgtggt taccttgetc 1020
aaaaccccga aagttttgac ggtaagtget ggetttectg ctteetggge tigecgaceg 1080
gcgtgeggceg ttgtgaggaa titttagetg gegectttgg ttatcaaacce aaatgggggg 1140
tgcacggaaa gtacctccaa cgtaggettc agattaacgg ccttegeget gtggtegate 1200
ctgacggtce catccatgtt gaageacttt ctigteceea gtettggate aggeatctga 1260
cttttgacga tgatgtcacc ccgggattcg ttcgettaac atcccttege attgtgtcaa 1320
atacagagac cacctectce cagatctttc ggttcgggee geataagtgg tacggegetg 1380
ccggeaageg ggetegeget aagegtgctg caaagagiga gaagaaatcg gttcccaccc 1440
ccgagactgt tccgetgace ccegectgtg gagteaccat ctattcecea ccggeagacg 1500
ggtectgtgg ttggcatgee cttgecgeca tattgaacca gatgatgaac ggtgactica 1560
cgteeccttt gecteagtac aacaggecag aggatgattg ggectetgac aacgacctig 1620

ctcaagcaat tcaactcctg cgactaccgg ctaccatagt teggactegt geetgtecta 1680

atgccaggta ccttataaag ctgaatgggg ttcactggga agiggaggag aggctgggga 1740

cggctctttg ctecctttct cgtgaatgtg tggttggtgt ttgetetgaa ggetgtgicg 1800

catcgectta tccaacagac ggggtaccag agegtgeact cgaggecttg geatctgett 1860
acagactacc ctcegattgt gtttgetetg gtatttctga cttecttace gaaccgecte 1920

ctcaggaact ctggactctc gacaggatgt tgacctctee atcacctgag cggtecgget 1980
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tctecagttt gtataaatta ctgetegagg tigtecctca aaaatgeggt getacggaag 2040
gggctttcac ctatgetgtt gagagaatgt tgagggactg ccgaageice aaacaageea 2100
tggctetitt ggegaaaatt aaagttecgt cttcaaagge tteatetgtg tecctggacg 2160
agtgtttcce tacgggtget ccaggtgatt ctgagecage acttcaggag gggcctcgaa 2220
gecteggtgce tgeegttgte ceatgectge ctggtgeaaa aggaticgag gaageageee 2280
cggaaggggt tcatgagaat ggetacgatg ccacccacce tgegetettt gctgagegtt 2340
ctaccaacga gcaggceacga atggcageeg gtaggcaatt ggggticage gatcgtgatt 2400
tggcagtcaa gaacattaat gaaggtgatt cggteteggt tggiccaaca gaaggeacac 2460
tcaatggtca gggagacgaa ccactggatt tgtccegace ageactgace actacaacga 2520
cccttatggg agaacgagaa cccgacaace ctggtictga tgeeggtget teceetgata 2580
ctgttcgaga attttccttg acggggcetea cattecgtea tgttgageac tgtggtacgg 2640
agtcgggtga cagegattcg cetttggatt tgtctgacac gecagaccecag gaccaacctt 2700
tagatctatc cctggectet tggecagtga aagetaccge atctgaccee ggetgggtte 2760
acggtaggeg tgageetgtc titgtgaage ctegaaatge titctetgat ggegatcag 2820
tecttcagtt tggagggctt tetgaacceg getetgteat cgagectgac cagataaaag 2880
gtgeeeeggt gactgacace cctaccgace taacgacttc tgacgagtcc ttteccgeag 2940
gtgatcctct tgaactcget gagettaage geccacagtt ctcegtacag gecttaattg 3000
atcgaggggg cccacttget geattttatg caaaaataaa gaatcgggta tatgaacagt 3060
gectecaage ctgtgagece ggtagtegtg caacceegge cactaaggag tggctcaaca 3120
aaatgtgggg tagggtagac atgaagactt ggegttgtac ttcgeagttc gaagetggte 3180
getetettge gteecttgaa ttectecetg atatgatcaa cgacacteea cceectgtte 3240
ccaggaataa ccgggtcagt gacgacgeeg gettgaagea actggtagea caatgggata 3300
agaaattgag cgcacceece cccccaaaac tggttgggec agtgategac cagagegece 3360
tcccaccagce aggtgtccaa caggaaaata tcaccecttc cgatgggeeg cctcaagcge 3420
cggattttce tggtcgageg ggtacaggea gaggttggaa aggetitgtg ctitccggea 3480
ctegtettge agagtetgtt agtcagegec ttatgacgtg ggtttitgaa gtctacteee 3540

atctcceage ttttatgete geacttttet cgecacgggg ctetatggtt ccaggtgatt 3600

ggttgtitgc aggtgttgtg ttacttgete tettgetetg tegticttac ccagtactcg 3660
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ggtgtetacc cttactgggt gtattttctg gttetetacg gtgtgttegt ctgggtgtit 3720

ttggttcttg gatggettit getgtatttt tattctcaac tccagecgat ceagteggtt 3780
cttcttgtga ccacgattcg ccgaagtgte atgetgaget titggetett gageagegee 3840
aactttggga acctgtgege ggectigttg tgggeeecte gggtetetta tgegteatte 3900
ttggcaagtt actcggtggg teacgttate tetggeatgt titcttacgt ttatgeatge 3960
ttgcggattt ggecctttet cttgtttatg tggtgtecca ggggegttgt cgeaggtgtt 4020
ggggaaagte tataaggaca getcctatgg aggtggeect caacgtattc cetttitege 4080
gtgccacceg ctectetete gtgtecttgt gigategttt tcaaacgeca aaagggettg 4140
atcctgtgea cetggeaacg ggttggegeg ggtgciggtg cggtgagagt cccatccatc 4200
aatcacatca aaagcccata gcettatgeea atttggatga aaagaaaata tetgeccaaa 4260
cagtagtcac tgtcccatat gateccagtc aggetgteaa gtgectaaaa gitttgeagg 4320
cagggggggc catcgtagac cageccacac ctgaggtegt tegtgtgtee gagateeect 4380
tetcageccc atttttceca aaagtteecg tcaacccaaa ttgeegggtt gtagtggatt 4440
cagacacttt cgtggeegea gtecgatgeg gttactcaac ageacaactg gttctaggee 4500
gtggtaactt tgctaagtta aatcaggeee cteccaaaaa ctetgeecte accaaageaa 4560
ctggtggggc ticttacace cttgetgtgg cteaagtgte tgtgtggact ctigttcatt 4620
tcatcettgg catttggete acaacacctc aagtgtgtgg acgagggace gtcgacccat 4680
ggtgtacaaa cecectttteg taccecactt acggeecegg agttgtgtge tetgetegac 4740
titgtgtgtc cgecgacggg gitaceetge cgttgttcte tgeegtggea cageteteeg 4800
gtagggaggt agggatcttc attttggtac tegectettt gggtgetctt gtecaccgee 4860
tggctettaa ggeagacatg ttaatggtet tittggettt tgtgettac geetggecta 4920
tgagctectg gttgatttge ttcttcccea tactettgaa gtgggteaca cttcacccce 4980
tcaccatgtt ttgggtacac tcatttttag tgttttgtct gecageagee ggtatectet 5040
cactgggagt gactggtctt ctetgggeaa ttggeegett tacccaggit gecggaatta 5100
ttacacctta tgacatccat cagtacacct ctgggccacg tggtgeggeg getatageca 5160
cagcccctga aggeacttac atggecgeeg tecggagage cgetitaact gggcgaactt 5220
tgatcttcac cecgteagea gtaggatecc ticttgaggg agectttagg accegtaaac 5280

cctgectcaa cacegtgaat gtegtgggcet ctteectigg ttcaggaggg gitttcaccg 5340
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ttggtggaaa gaaaataatc gtcaccgeag cccacgtget gaatggtgac acggetagag 5400
tcaccggtga ctectacaac cgettgeaca ccttcaatac taatggtgat tacgeetggt 5460
ctcatgctga agactggeag ggegttgece ctgeagtcaa cattgegaag gggtaccgeg 5520
geegegecta ttggeaaacg tcaaceggtg tegageeegg agtigttggg ggagggtttg 5580
ccttetgttt tactaactge ggagactegg ggteacctgt tatctcagaa tetggtgate 5640
ttattgggat tcacaccgge tcaaacaaac teggetetgg tettgtaaca acccctgaag 5700
gggaaacctg cactattaaa gaaaccaagc tetetgacct ttetaaacac tttgeaggee 5760
caagcgttce ccteggggac atcaaattga gtecggecat tatcectgac gtgacatcca 5820
ttecgagtga cttggegteg ctettgactt ctgtecetgt aatggaagge ggectetcga 5880
ccgtccaact tttgtgtgtc tttttectte tetggegeat gatgggecat gectggacac 5940
ccgttgttge cgtgggctte ttectgetga atgaaatect cecageagtc tiggtecgga 6000
ctgtgttttc ttttgeacte tttgtgetgg catgggeaac cecttggtet geacaggtit 6060
taatgatcag gcttctcacg geatctctca atcgtaacag gtettcttta gtgtictacg 6120
catttggagg catcgtcgge ttggeegttg aaatcgggac cttctetgge agattgeetg 6180
cattgtctca agecectttcg acatattgct ttttacccag ageccttgte atgaccagcet 6240
gtgtccccac cattatcatt gggggattce atatectegg tgtaatcttg tggttgtica 6300
aataccggta cctccacaac atgetggteg gtgatgggag titttcaage gectttttce 6360
tacggtattt tgctgaagge aatctcagga agggtgtete aaagtcttgt ggeatgagta 6420
acgagtccct aacggetgea ctggectgea aattatcaca ggetgacctt gatttictat 6480
ccagcttgac gaacttcaag tgctttgtat ccgettcaaa catgaaaaat getgecggee 6540
agtacattga agcagcegtat gecaaggece tgegecaaga gttggectee ctagticaag 6600
tcgacaaaat gaaaggagtc ttgtccaage tegaagettt tgctgagaca gecacteegt 6660
ccettgacge gggtgacgtg ategttcttc taggacaaca tectcacggg tetgticteg 6720
acatcaatgt gggggctgaa aggaaaactg tatctgtaca agagaccegg agtctaggeg 6780
gctccaaatt cagegtetge actgtegtgt ccaacacacc catcgatgec ttaactagta 6840
ttccacteca gacaccaacc ccactettcg agaatggtee gegteategt ggegaggage 6900
acgatctcaa agttgagagg atgaagaaac actgtgtgtc ccteggettt cacaacatca 6960

atggcaaagt ttactgtaaa atttgggaca agtctaccgg cgacacctic tacacagatg 7020
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attcceggta tacccaggac tatgcttttc aagacagatc agtcgattac agggacaggg 7080
actatgaggg cgtacaaacc gtctcccate agggattcga tecaaagtice gaaacccctg 7140
tcggceactgt tgtgatcgge ggcattacgt ataacaggta tetgacaaag ggtaaagaaa 7200
ttetggttec caggectgac aactgecttg aagcetgctaa attgtectta gageaagete 7260
tcgcecgggat gggteagact tgegaactta cgaccgeega gatggaaaag ttgaagegea 7320
tcattagtca actccaaggt ttgaccactg aacaagcttt aaactgetag ccgecagegg 7380
cttgaccege tgtggecgeg geggcttagt tgtgactgaa acggeggtaa aaattgtgaa 7440
ataccatagt agaactttta ccttaggetc cttagacctg aaggtegett ccgaggtaga 7500
ggttaaaaag tcagetgage aaggecacge tgttgtggea aacttatget coggtgteat 7560
tttgatgaga ccccacccac cgteecttgt tgatgtictt ctgaaacceg gacttgacac 7620
aaaacccgge attcaaccag ggeatgggge cgggaacatg ggegtggatg gtictacttg 7680
ggattttgag accgegeeca caaaggeaga gettgagtta tcgaagcaga taatccaagc 7740
atgtgaagtt aggcgeggag acgeteccaa cetecaactce ccttacaaac tttaccctgt 7800
cagggggaac cctgageggce atgacggecg tetcactaac accaggttig gagatttgcc 7860
ttacaagacc cctcaggaca ctaaatcege aatccacgeg gettgttgee tgeatcccaa 7920
tggggtecce gtatctgatg geaaatctac actaggtace actettcaac atggtitcga 7980
gctttatgte cctacegtge cetatagtgt catggagtac cttgattege gtictgacac 8040
cectetcatg tgtactagac atggeacttc caaagetgee geagaggace tccaaaagta 8100
tgatttatcc acccaggggt ttgteetgee tggggtecta cgecttgtge geaagttigt 8160
ttttggcecat gttggtaagg caccgeceatt gttectteea tecaacctace ccgeaaaaaa 8220
ctccatggea ggggtcaatg gecaaaggtt tcctacaaaa gatgttcaga geatacciga 8280
agttgatgaa atgtgtgctc gegecgtcaa ggagaattgg caaactgtga cgecttgtac 8340
tcttaagaaa cagtactgct ccaagctcaa aaccagaacc atcctgggea ccaacaattt 8400
tattgceeeta geccacagat cggegetgag tggegteace caggcttita tgaagaaggce 8460
ctggaattce ccaattgect tggggaaaaa taaattcaaa gagetgeact gigtigtege 8520
cggeaggtgc cttgaggctg atctggecte ctgtgacege ageaccectg cegtigtaag 8580
atggtttgtt gccaacctee tgtacgaact cgeggggtgt gaagagtatt tgectageta 8640

tgtgetcaat tgetgecatg atctegtage aacacaggat ggtgectita cgaaacgegg 8700
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tggectgteg tetggggace cegteactag cgtgtccaac actgtgtatt cactgataat 8760
ttatgcccag catatggtgt tatcagettt gaaaatgggt cacgaaattg gtctcaagtt 8820
ccttgaggaa cagcttaaat tcgaagacct tettgaaatt cageccatat tggtgtatte 8880
tgatgacctc gtattgtatg ccgaaagacc aacttttcce aactaccact ggtgggttga 8940
geatcttgac ctaatgetgg gettcaaaac ggacceggea aaaaccgica taaccgacaa 9000
geecagettc cteggetgta gaattgagge agggeggeag ctagttceea atcgegaceg 9060
catcctgget getetegeat accacatgaa ggegeagaac gectcagagt attatgegte 9120
tgetgetgea atcctaatgg attcatgtge ttgeattgac cacgaccctg agtggtatga 9180
ggacctcatt tgeggtattg cceggtgege cegecaggat ggttacaget teccaggtee 9240
accatttttc atgtctatgt gggagaaatt gagaagtcat aatgagggga agaaaticcg 9300
ccattgegge atctgegacg ccaaagecga ceatgegtee gettgeggec ttgatttgtg 9360
tttgttccat tegeacttte atcaacactg cecagteact cttaactgeg gtcatcatge 9420
cggttcaaag gaatgttcge ggtgccagtc acctgttggg getggaaaat caccicttga 9480
tgeegtgcta gaacaaattc catacaaacc tectegeact gteatcatga atgtgaacag 9540
tggaacgacg geccttgate cagggaggta ccagteeegt cgtggeceteg tgeagttaa 9600
gaggggtatc geaggtaatg aagttgatct cectgatgga gactatcaag tggtgeetet 9660
tttaccgact tgcaaagaca taaacatggt gaaggtggct tgcaatgtge tgetcagtaa 9720
gttcatagtg gggcegecag gttccgggaa aaccacctgg ctattgagtc aagttcagga 9780
cgatgacgtc atttacacac ctacccacca gaccatgtat gacatagtta gcgeectcaa 9840
ggtttgtagg tattctatce caggagecte gggacttect tttcegecac ctgecagate 9900
cgggeegtgg gttaggcettg ttgetagegg ctacgteect ggccgagtgt catacctega 9960
tgaggctgga tattgeaate acctggacat tettagactg ctttctaaaa caccccttgt 10020
ttgtttgggt gacctecage aacttcaccc tgteggettt gattectact gttatgtgtt 10080
tgatcagatg cctcagaage agttgactac catttataga ttcggtecta acatctgtge 10140
agccatacag ccttgttaca gggagaaact cgaatccaag getaggaata ccagggtggt 10200
cttcaccacc cgacctgtgg cctttggeca ggtgetgaca ccataccata aagatcgegt 10260
cgactccgeg ataaccatag attcgtcaca gggggecace ttegacattg taacgttgea 10320

tttgccatca ccaaaatcct taaacaaatc ccgageactt gtagecatcea ctegggetag 10380
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geacgggttg ttcatttacg atccecataa cecagetcagg gagtttttca acctgaccee 10440
tgagcgtact gaatgcaacc tegtgttcag cegtggggat gagetggtgg tictgaacge 10500
ggacaatgca gtcacgactg tagtaaaage cctagaggtg ggttcateee agtttegagt 10560
gtcagacceg aggtgtaaat ctetettage tgettgttca gecagtetgg aggggagetg 10620
tatgeegtta ccecaagttg cteataacct agggttitat ttttceectg acagteegge 10680
atttgcacce ctgecaaaag agttggeacc acattggeca gtagttactc accagaataa 10740
tcgggceatgg ccagacegge tegtegetag catgegeeca attgatgctc gctacagtaa 10800
accaatgatt ggtgctggtt atgtagtegg accatccacc tttetcggea ctectggegt 10860
agtgtcatac tatctcacce tatacattag gggtgagecc caggccttge cagaaacact 10920
cgtgtcaaca ggacgcatag ccacagattg tcgggagtat cttgatacag ccgaggaaaa 10980
tgcggeaaaa gaacteecte acgeatttat tggtgatgtg aaaggeacta cggteggteg 11040
gtgecatcat attacatcaa aatacctgec taggaccttg cctaaggact ctgttgeegt 11100
ggtcggagtg agttcgeeeg geaaggetge taaagecatg tgtaccetca ccgatgtgta 11160
ccttectgaa ctecgaccat atctgeaace aaagacggcea tcaaaatget ggaaactcaa 11220
gttagacttc agggacgtce gactgatggt ctggaagggg getaccgeet acttccaget 11280
tgaagggctc acatggtctg cgetgectga ttacgecagg ttcatccagce tacccacgaa 11340
tgeegtegtg tacatcgace cgtgeatagg accggeagea gecaaccegta aagitgtgeg 11400
aaccacggat tggagagegg acctggeggt aacaccatat gactacggtg ctcaaaccat 11460
tctgacgaca gectggtteg aggacctegg gecacagtgg aaaattttag gactacagee 11520
cttcaggega geattaggct ttgacaacac tgaggactgg geaattcettg cacgecgtat 11580
ggatgacggt aaggattaca ttgactacaa ctggagttgt gttcgaaacc geccatgege 11640
tatccatgga cgtgegegtg accacaccta teattttget catggtacgg aattaggggt 11700
ggagctgggt aaaccteggt taccgectga ataagaccece cttgaaccea aageaatgeg 11760
atgggttcat tatggagcaa aatcagtcaa tigttcgtgg acgetittac cgaattectt 11820
gttagcgtgg ttgatattgt catctttctt gecatattgt tegggttcac agtegetgga 11880
tggctectgg tettitttct cagagtggtt tgctcegega tteteegtte gegetetgee 11940
attcactctc ccgagttatc gaaggtecta tgagggectg ctgeccaatt geaaaccaga 12000

tgteccacaa ticgcaatca ageacceact aggtttgete tggeacatge gagtcictca 12060
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gttaatcgac gagatggtct ctegtcgeat ttaccagacc atggaacact caggicagee 12120
agcctggaag caggtagtca gtgaggecac ccttacaaag ttgtcaagge tegatgtagt 12180
tgeecatttc caacatttgg ctgeagtgga ggeggattce tgeaacttce tcagetcacg 12240
acttgtgatg ctgaaaaatt tagetgtcgg taacgtgagt gtattttaca acgccacgit 12300
ggaccgegtt gaactegtet tccecacgee aggeacgagg cecaaattga ccgactttag 12360
gcaatggctt atcagegtge atgettecat titctectet gtggetteat cggttacctt 12420
gttcatggtg ctttggette gggttccaac tetacgetat gtttttggtt tecattggee 12480
cacggcaaca cgtcattcga getgaccatce aactacacca tatgtatgee ctgteccace 12540
agccaagegg ctcaacaaag getcgaacce ggtegtaata tgtggtgeaa gattggatac 12600
tctacgtgeg aggagceatga tcacgatgaa ctgtegatgg ctataccacc tgggtatgac 12660
aatctcaaac ttgaaggcta ttatgeatgg ttggctttct tgtecttttc ttacgegget 12720
caattccatc cggagttatt cggaataggg aatgtgtcge gegttitcgt ggacaageag 12780
catcagttca tttgcgecga geatgatgga cecaattcaa cegtaaccac tggacataac 12840
atttccgeat tgtatgeggt gtactaccat caccaagttg acgggggeaa ctggtticat 12900
ttagaatggc tgeggeegtt ctteteetee tggetggtge teaatatete atggittctg 12960
aggegttcge ctgeaageec tgtttctcga cgeatctate agatattaag accaacacga 13020
cegeggcetge cggtttcatg gtecttcaga acategactg cetctcagea gegeagagga 13080
gtgcteccgt cataaagtea tetcaatgee gtgaagecat tggtacceca cagtacatta 13140
cgataacagc aaatgtgacc gatgaagegt atttgtacaa tgeagactta ctgatgettt 13200
ctgcatgect tttctatgee tcagaactga gegagaaagg ctttaaagtt atctitggga 13260
atatctcegg tgtegtetet geatgegtea atttcacgga ttatgtgact catgtgacte 13320
aacacacaca acagcatcat ttggtgatcg atcacgttcg gttgetgeat ttcctgacac 13380
cgtcagtgat gaggtgggct acaaccateg cttgettact tgecatectt ctggegatat 13440
gagatgttct cacaaattgg ggtgtttttc gactctgtat tectgetect ggtggettic 13500
tttgetgtgt accggettgt cetggtectt tgtegatgge aacggegaca getcgacata 13560
ccaatatata tataatttga cgatatgcga getgaatgga accaaatggt tgtccaacca 13620
ttttgattgg geagtcgaga ctttegtget ttacccggte accactcaca teatcteatt 13680

gggtttccte acaacaagec atttttttga cgegeteggt cttagegetg tatceattgt 13740
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aggatttgct gatgageggt acgtacttag tggtgtgtac ggtgetigtg ctitigecge 13800
getegtgtgt tttgtcatee gtgetgetaa gaactgtatg gettgteget atgeecgtac 13860
ceggttcacc aatttcattg tggacgaccg gggggaaate caccgetgga agtcaccgat 13920
agtggtggaa aagttgggcea aagetgaagt cggtgatget ctigtcacca tcaageatgt 13980
cgtcattgaa ggggttaaag ctcaaccctt gacgagaact teggecgage aatggeaaac 14040
ctagatgact tctgcaatga tcecactgec gegeaaaage tigtgetage cttcagtatt 14100
acatacacac ctataatgat atatgccctc aaagtgtcac geggeegget cetggggetg 14160
ttgcacatce tgatatttct gaactgttct ttcacgtttg ggtacatgac gtatgtgeat 14220
tttcaatcca ccaategtgt cgegettact atgggggctg ttgttgeect ttgtgggge 14280
atctatagtt ttacagaatc atggaggttt gtcacctcca ggtgeagact gtgttgecta 14340
ggccggegat acattetgge ceetgeccat cacgtggaaa gtgeegeagg tetecattca 14400
atcccagegt ctggeaaccg ageatacget gtgagaaage ccggactaac atcagtgaac 14460
ggcactctag taccaggact teggagecte gtgetgggeg geaaacgage tgttaaacgg 14520
ggagtggtta acctegtcaa gtatggeegg taagaaccag agecagaaga aaaagcaaaa 14580
tacagctect atggggaatg gecagteagt caatcaactg tgecagetge tgggtgtaat 14640
gatgaaatcc cagegecaac ggectagggg aggacaggea aaaaagaaaa agectgagaa 14700
gecacattte cceetggetg ctgaggatga catteggeac cacctcacce aaactgaacg 14760
ttctetetge ttgeaatcga tccaaacgge tttcaaccaa ggegeaggaa ttgegteget 14820
ttcacccage gggaaggtca gttttcaggt tgagtttatg ttgecggttg cteatacagt 14880
gegettgatt cgegtgactt ctacacecgt cagtcagggt getagttaat ttgacagtca 14940
ggtgaatgge cgegattgac gtgtggectc taagtcacct attcaattag ggcgatcaca 15000

tgggggttac acttaattag gcgagaacca tgtgaccgaa att 15043





