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(57) Sang ché dé cap dén virut gdy bénh hoai tir than kinh c4 mang soc (SINNV) dung dé
bao vé ca chéng lai bénh lién quan dén viéc nhiém virut gay hoai tor than kinh c4 ma chidm
d6 (RGNNV) va vacxin dé xt 1y su nhiém RGNNV & c4, trong d6 vacxin ndy chira
SINNV. Sang ché boc 10 sy twong téc giita cac cac betanodavirut khac nhau trong qua trinh
giy nhiém cac té bao “in vitro” va & c4 ma Chau Au. Cuy thé hon, ca dugc cho ding
SINNV, va sau d6 dugc phoi nhiém véi RGNNV, ¢0 it triéu chiing cua bénh hon lién quan
dén RGNNV va/hodc kha ning sdng sot tang 1én khi so véi ca khong dugce ding SINNV
trude khi phoi nhiém véi RGNNV.,
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Linh vwe ki thuat dwec dé cap

Sang ché dé cap dén virut giy bénh hoai tir than kinh c4 mang soc (Striped jack
nervous necrosis virus - SINNV) dung dé bao vé ca chéng lai sy nhiém bénh lién quan
dén virut gy hoai tir than kinh c4 mu chim do (Red-spotted grouper nervous necrosis
virus - RGNNV). Cu thé hon, sang ché dé xuét vacxin chira SINNV, trong d6 vacxin
nay bao vé ca chéng lai viéc nhiém RGNNV, va vacxin chira axit nucleic STNNV.
Khia canh khac cta sang ché dé cap dén phuong phép bao vé c4 chéng lai sy nhiém
bénh lién quan dén RGNNV, bao gdm bude sir dung SINNV cho ca, trong d6 ca sau
d6 duoc phoi nhiém véi RGNNV c6 it tridu ching ctia bénh hon hodc ¢6 triéu chimg
bénh giam di so vdi ca duge phoi nhiém véi RGNNV ma truéc d6 khong duge dung
SINNV.

Tinh trang k§ thuit ciia sang ché

Céc virut ho Nodaviridae, gibng Betanodavirut (36 13, betanodavirut) gdy bénh
cho nhiéu loai c4 nudc ngot va nudc man khac nhau trén toan clu va 13 cac tac nhan
gdy bénh ndo va bénh mang ludi do virut (viral encephalopathy and retinopathy -
VER) & c4. Bénh nay cling duoc goi 1a bénh hoai tur than kinh do virut (su hoai tir than
kinh do virut - VNN), ¢6 thé gay ra ty 18 chét dang ké & ca.

Céc betanodavirut gdy bénh 1a khong c6 mang bao va hé gen cia ching chira
hai dai don, phan tot ARN duong, ARN1 va ARN2. Cac té bao bi nhiém chira ba
ssARNs: ARN1, ARN2 va ARN3 du6i di truyén thu dugc tir ARN1.Ving bién d6i T4
trong doan ARN2 d& dugc stir dung dé phan loai cc betanodavirut thanh bbn kiéu gen
khéc nhau: virut gdy hoai tir than kinh c4 miang soc (striped jack nervous necrosis
virus - SINNV), virut gdy hoai tir than kinh c4 néc hd (tiger puffer nervous necrosis
virus - TPNNV), virut gy hoai tir thdn kinh c4 bon va virut gdy hoai tr thin kinh cé
mu chdm do (red-spotted grouper nervous necrosis virus - RGNNV) (Nishizawa va
chc ddng téc gia 1997). Tén NNV dé cap dén virut giy hoai tir than kinh va phan dau
clia tén d& cip dén c4 ma tir d6 virut dugce phan 18p. Céc loai nay da tré thanh cac loai
duoc chip nhén, vé6i lodi ca ming soc dugc xem 13 loai, dya trén cac ddc tinh cua
SINag93 phén 14p. (Iwamoto et al, 2001) Cédc loai khac c6 thé 14 thanh phan cta chi
Betanodavirut, nhung chua dugc chép nhan 1 loai riéng, va ¢ thé hozc khong thé 1a

bién thé cua bét ki trong s6 bdn loai duge chip nhan va dugc liét ké trén day bao gbm:
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vi rut gy gy hoai tu than kinh c4 tuyét Pai Tay Duong, nodavirut c4 bon ludi ngua
Pai Tay Duong, virut gdy viém néo cd vugc Chau Au, virut gay hoai tir thin kinh c4
mu rdng, virut gy hoai tir than kinh c4 md m&, virut gay hoai tir than kinh c4 mt Nhat
Ban, virut viém ndo c4 vugc, virut gdy hoai tt than kinh ¢4 mu diém gai, virut gay
hoai tt thdn kinh c4 mu, virut gdy hoai tr thin kinh c4 bon va nodavirut c4 bon
Turbot. (Virut Taxonomy, 2012).

Céc kiéu gen khac nhau ctia céc betanodavirut thudng gy bénh & nhiéu loai ca
khéac nhau. Tuy nhién, sy ¢6 mat cua ca SINNV va RGNNV, trong mot loai ca trong
tu nhién 12 da thiy ¢ c4 dt hoang da (Argyrosomus regius). Su phan tich di truyén dwa
trén cd ARN1 va ARN2 ciing di ching minh sy ton tai ctia cac virut c6 hé gen tir hai
hodic nhiéu loai virut (reassortant viruses) (RGNNV/SINNV va SINNV/RGNNV)
trong c4 bi nhiém bénh. Céc ching virut ndy hodc cac ching phén lap bao gdm mot
phan tr ARN ctia hé gen tir SINNV va mdt phan tr ARN tir RGNNV, di dugc phén
1ap tir c4 bon Senegalese va ca trap ddu vang. Cac ching virut c6 hé gen tir hai hodc
nhidu loai virut twong tu ndy lién quan dén su bung phat 14m sing ctia bénh. Cac virut
ndy c6 thé gay ra sw ddng nhidm trén ciing té bao véi SINNV va RGNNV. Mic d
bang ching ndy chi ra ring ca ARN SINNV va ARN RGNNV c6 thé cing ton tai
trong mot té bao nhiém bénh, khong c6 hidu biét gi vé viéc didu nay anh hué’ng dén su
sao chép va/hodc san xuAt ra cac virut con chau, hogc didu nay anh huong dén kha
nang gay ra cac triéu chiing hodc bénh nhu thé nao.

SINNV va RGNNV di duogc phat hién mot cach riéng r& trong céc loai cé sinh
séng 0 I-bé-ri, Peninsula, nhu c4& mua chau Au (Dicentrarchus labrax), ca bon
Senegalese (Solea senegalensis), ca trap dau vang (Sparus aurata), cé trap do (Pagrus
auriga), c4 trap thudng (Pagrus pagrus), ca trap Shi drum, (Umbrina cirrosa) va ca
trap trang (Diploidus sargus).

Kiéu gen RGNNV dugc thiy 1a phd bién nhit & ving Dia Trung Hai va gay ra
nhiing t6n thit 16n dén nganh cong nghiép danh bt c4, dac biét 1a & Hy Lap, ton that
d6i v6i nganh c4 m Chau Au d& dwgc ghi nhan 13 téi 60%. Do d6 ¢6 nhu cu khan
cap dbi voi cac phuong phap bdo vé cé, dic biét 1a ca trap khoi cdc anh huéng do

nhiém RGNNV.
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Ban chat k§ thuit ciia sdng ché

Muc dich cta sang ché 1a @& cap dén virut gay bénh hoai tir thdn kinh c4 ming
soc (Striped jack nervous necrosis virus - SINNV) dung dé bao vé ca chéng lai su
nhim bénh lién quan dén virut gy hoai tir thin kinh ¢4 mua chim dé (Red-spotted
grouper nervous necrosis virus - RGNNV).

Pé dat duoc muc dich trén day, theo khia canh thir nhit, sing ché dé cap dén
virut gy hoai tir thdn kinh c4 mang soc (Striped jack nervous necrosis virus - SINNV)
d_é bao vé c4 chdng lai bénh lién quan dén su nhiém virut giy hoai tir than kinh c4 mu
chdm d6 (Red-spotted grouper nervous necrosis virus - RGNNV).

Trong phuong 4n uu tién, SINNV la:

i) SINNV véi trinh ty nucleotit hoic axit amin ma t&t hon 1 c6 it nhét 90%, t6t
hon nita 13 it nhét 95%, ddc biét tét hon 1a it nhat 97%, hodc ddc biét tét hon nita 1a it
nhit 99% gidng véi trinh tu nucleotit hodc axit amin ctia SINNV phan 14p SINag93,

hodc ii) SINNV phan tmg v& mit huyét thanh véi STNag93 phan lap,

hogc iii) SINNV véi trinh tw nucleotit hodc axit amin ma t5t hon 1a gidng it

" nh4t 12 90%, &t hon nita 12 giéng it nhit 95%, dic biét t6t hon 13 gibng it nhat 97%,
hodc dic biét tot hon nita 14 gibng it nhat 99% véi trinh tw nucleotit hodc axit amin
ctia SINNV phan 1ap SINag93 va phan tmg vé mit huyét thanh vé6i huyét thanh mién
dich véi SJNag93 phan lap.

Trong phwong 4n dwoc wu tién khéc, phin trim muc do gidng v& trinh tu
nucleotit hodc axit amin cia SINNV 13 tuong tng véi ving bién d6i T4 trong ARN2
cua SINNV phan lap SJNag93.

Trong phuong an dugc uwu tién khéc, phan traim mic do gibng vé trinh tu
nucleotit cia SINNV ¢6 lién quan dén trinh tu tir cac nucleotit 604 dén 1030 cua
ARN2 cua SINNV SJNag93, hodc phdn trim mic do gidng vé trinh tw axit amin cua
SINNV ¢6 lién quan dén c4c axit amin tir 204 dén 331 ciia protein dugc mi héa boi
ARN2 ctia STNNV SJNag93, tt hon 14 tir cc axit amin 223 dén 331 cua protein dugc
m3 héa bdi ARN2 cua SINNV SJNag93, tdt hon nita 13 tir c4c axit amin 235 dén 315
cua protein dugc méa héa bdi ARN2 cuia SINNV SJNag93.

Tét hon 12 SINNV duoc lua chon tir nhém bao gdm SINag93, Jp/06/SJ, SJOri,
SJ91Nag, SJ92Nag, SJ94Nag va- RS95Hir 3, t6t hon 12 STNag93.
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Trong phuong an wu tién, SINNV dugc dung cho ca véi lugng it nhét khoang 1
x 10* TCIDso/con.

Ciing tdt hon 13, bao vé cé chéng lai bénh lién quan dén viéc lam giam ty 1&
chét & c4 do nhi€ém RGNNV.

Tét hon nita 14 c4 duoc lya chon tir nhém bao gdm c4 mu Chau Au, c4 bon
Senegalese, c4 trap ddu vang, ca trap do, ca trap thudng, ci trap tring va ca du tu
nhién, t6t hon 14 c4 ma Chau Au.

Trong phuong an dugc uu tién khac, RGNNV la:

i) RGNNV v6i trinh ty nucleotit hodic axit amin ma t6t hon 1a gidng it nhit
90%, tdt hon nira 12 gidng it nhat 95%, dic biét tot hon 13 gidng it nhit 97%, hoic dic
biét t6t hon nita 12 giéng it nhat 99% véi ERV378/102-5/04 phan lap cia RGNNV,

hodc ii) RGNNV phan tng v& mit huyét thanh véi huyét thanh mién dich d6i
v&i ERV378/102-5/04 phan lap,

hodc iii) RGNNV véi trinh tu nucleotit hodc axit amin ma t5t hon 13 gidng it
nhat 90%, t6t hon nita 13 gibng it nhit 95%, dic biét tot hon 13 gidng it nhit 97%, dic
biét tdt hon nira 1a giéng it nhit 99% véi trinh tu nucleotit hodc axit amin cia
RGNNV ERV378/102-5/04 phan 1ap va phan tmg vé mat huyét thanh vé6i huyét thanh
mién dich d6i véi ERV378/102-5/04 phan 14p.

Trong phuong 4n wu tién, phan trim mirc d§ gidng vé trinh tu nucleotit hozc
axit amin cia RGNNV c¢6 lién quan dén ving bién dbi T4 trong doan ARN2 cua
RGNNV ERV378/102-5/04 phan lap.

Trong phuong an dugc wu tién khéc, sdng ché @& cap dén SINNV @ st dung
bao gdm budc dung SINNV cho c4, trong d6 c4 sau d6 dugce phoi nhiém véi RGNNV
c6 it triéu chimg bénh hon hodc c6 triéu ching bénh gidm di so véi cd duoc phoi
nhiém véi RGNNV ma trude d6 khong duge ding SINNV.

Theo khia canh khac, sdng ché dé cap dén SINNV dung dé chéng lai su hoai tir
than kinh do virut hodc bénh nio va bénh mang luéi do virut & ca gy ra boi sy nhiém
RGNNV.

Theo khia canh khac, sang ché dé cip dén phuong phép bao vé ca chéng lai
bénh lién quan dén sy nhiém RGNNV, bao gbdm bude dung SINNV cho c4, trong d6

¢4 sau d6 dugc phoi nhiém véi RGNNV c¢6 it triéu chimg bénh hon hodc co tridu
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chimg bénh giam di so véi c4 dugc phoi nhiém véi RGNNV ma trude d6 khong duoc
cho dung SINNV.

Trong phuong an uu tién, SINNV dugc ding d8 1am giam su chét & c4, t6t hon
12 c4 mu, ma sau d6 duoc phoi nhiém véi RGNNV, so véi c4, t6t hon 13 c4 mu, ma
khong dugc cho ding SINNV hodc virut ma tt hon 13 giéng it nhat 13 90%, t6t hon
nita 12 gidng it nhdt 95%, dic biét tot hon 1a gibng it nhét 97%, hodc dic biét tot hon
nita 13 gidng it nhit 99% véi STNNV phan 18p SINag93.

Theo khia canh duge wu tién khéc, sang ché bac 16 phuong phap 1am gidm ty 1&
chét & ca, tot hon 14 c4 mu, lién quan dén sy nhiém RGNNV, bao gém bude ching cé,
tdt hon 13 c4 mu, véi SINNV, trong d6 ca, tdt hon 12 ¢4 my, sau d6 duoc phoi nhiém
vé6i chung hodc cac chung RGNNV, ma c6 kha ning gay chét, c6 ty 1& chét giam di
khi so sanh véi ¢4 mi ma khoéng dugc ching vai SINNV va duge phoi nhiém véi
chuing hodc cac chung RGNNV.

Tt hon 1 trong phuwong phép theo sang ché, RGNNV 1a ¢6 kha nang giy chét
c4. Tét hon 1a c4 ciing dugce dung SINNV va sau d6 duge phoi nhiém véi RGNNV ¢6
ty 16 chét thip hon khi so vé&i ca duge phoi nhiém véi RGNNV ma trude d6 khong
dugc dung SINNV.

Trong phuong an uu tién cua phuong phap theo siang ché, c4 duoc phoi nhiém
véi RGNNV t6i khoang 6 tudn sau khi ding SINNV. T6t hon nita 12 c4 dugc phoi
nhidm v6i RGNNV t6i khoang 3 tudn sau khi ding SINNV. Dic biét tot hon 1a ca
dugc phoi nhiém véi RGNNV t6i khoang 72 git sau khi dung SINNV. Dic biét tbt
hon nita 14 ¢4 duoc phoi nhiém v6i RGNNV t6i khoang 24 gid sau khi dung SINNV.
Trong phuong 4n dugc uvu tién khac, SINNV bao gdm SJ93Nag phan lap. Trong
phuong 4n duge uu tién khac, trong khi SINNV va RGNNV ¢6 kha nang gy nhiém
cung céc loai c4, t5t hon 14 bao gém c4 mt Chau Au, cd bon Senegalese, cé trap dau
vang, ca trap do, cé trap thuong, ca trap tring va ca du tu nhién. Trong phuong an
duoc uvu tién khac ctia phuong phép theo sang ché, viéc str dung SINNV duoc thuc
hién bing céch tiém trong co hodc mang bung ca virut hodc nhiing ca vao bé chira
virut. Trong phuong 4n dugce uu tién khac ctia phuong phép theo sang ché, luong
SINNV duge ding cho ¢4 14 it nhit khoang 1 x 10* TCIDso/con. Tét hon nita 12 Iwong
SINNV dung cho c4 1 giita khoang 1 x 10* va khoang 1,5 x 10* TCIDso/con. Trong

phuong 4n uu tién ctia phuong phap theo sang ché, viéc ding SINNV din dén su biéu
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hién phién mi ting 1én cua it nhit mot gen cam g interferon, trong d6 t6t hon 1a gen
cam Vmg interferon bao gdm Mx. Tét hon 14 trong phuong phap theo séng ché ca mu
da duoc ching v6i SINNV va sau d6 duge phoi nhim véi RGNNV c6 ti 16 chét giam
té1 khoang 72 gid sau khi ching voi SINNV.

Trong phuong an uu tién cia phuong phap theo sang ché SINNV la:

i) SINNV véi trinh tu nucleotit hoic axit amin ma 5t hon 13 gibng it nhat 12
90%, t6t hon nita 12 gidng it nhit 95%, dic biét tét hon 14 giéng it nhit 97%, hodc ddc
biét tot hon nita 13 giéng it nhat 99% véi trinh tu nucleotit hodc axit amin cua SINNV
phén 1ap SJNag93,

hodc ii) SINNV ma phan tmg v& mit huyét thanh véi huyét thanh mién dich
v&i SINag93 phan lap,

ho#c iii) SINNV véi trinh tu nucleotit hodc axit amin ma t6t hon 13 gidng it
nhét 90%, t5t hon nita 13 giéng it nhit 95%, dic biét t6t hon 1a giéng it nhat 97%, dic
biét ot hon nita 12 gidéng it nhit 99% véi trinh tu nucleotit hodc axit amin ciia SINNV
phan 1ap STNag93 SINNV va phan tmg vé& mat huyét thanh v6i huyét thanh mién dich
v6i SINag93 phan lap.

Trong phuong an uu tién cia phuong phap theo sang ché phin trim mic do
gidng v& trinh tur nucleotit hodc axit amin c6 lién quan dén ving bién dbi T4 trong
doan ARN2 cuia SINNV phén 1ap SJTNag93. '

Trong phuong an dugc uu tién khac cua method theo sang ché, RGNNV c6
trinh tu nucleotit hodc axit amin ma tot hon 12 giéng it nhat 12 90%, t&t hon nita 1a
gibng it nhét 95%, dac biét tot hon 1a gidng it nhit 97%, hodc ddc biét tot hon nita 1
gibng it nhit 99% vi ERV378/102-5/04 phan 1ap cia RGNNV

hogc ii) RGNNV ma phan tmg vé mat huyét thanh véi huyét thanh mién dich
d6i v6i ERV378/102-5/04 phan lap,

hoic iii) RGNNV véi trinh tu nucleotit hodc axit amin ma t6t hon 13 gidng it
nhét 90%, t5t hon nita 1a giéng it nhat 95%, dac biét tot hon 1a gidng it nhat 97%, dic
biét t6t hon nita 13 gidng it nhit 99% véi trinh tu nucleotit hodc axit amin cla
RGNNV ERV378/102-5/04 phan l4p va phan Gng v& mit huyét thanh véi huyét thanh
mién dich to ERV378/102-5/04 phan 1ap.
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Trong phuong 4n wu tién ciia phuong phap theo sang ché phan trim mic do
gibng v& trinh ty nucleotit hodc axit amin c6 lién quan dén ving bién d6i T4 trong
doan ARN2 cia RGNNV ERV378/102-5/04 phan lap.

Trong phuong 4n dugc uu tién khac theo sang ché, RGNNV ¢6 trinh tu
nucleotit ma tét hon 13 giéng it nhit 12 90%, t6t hon nita 12 gidng it nhat 95%, dic
biét tdt hon 13 gibng it nhit 97%, hodc dic biét tot hon nita 1 gidng it nhat 99% véi
ARNI va ARN2 cua RGNNV. Vi du dai dién v& ARN1 cia RGNNV dugc thiy
trong ngan hang gen véi s6 tiép can 14 NC_008040.1. Vi du dai dién v& ARN2 cia
RGNNV duoc thdy trong ngan hang gen véi s tiép can 1a NC_008041.1.

Trong phuong 4n wu tién, phan trim muc d6 gibng vé trinh tw nucleotit c6
lién quan dén vung bién d6i T4 trong doan ARN2 ctia RGNNV. vi du dai dién vé
ARN2 ciia RGNNV duoc thdy trong ngin hang gen véi sb tiép can la
NC _008041.1.

Theo khia canh khéc, sang ché dé cap dén vacxin chira SINNV dé str dung
trong phong ngira hoic diéu tri sy nhiém RGNNV & c4. Theo khia canh khdc, sang
ché & cap dén vacxin dé bao vé ca chéng lai su hoai tir than kinh do virut hodc bénh
ndo va bénh mang ludi do virut & ca giy ra boi su nhiém RGNNV, trong d6 vacxin
chira SINNV.

T6t hon 13 trong vacxin nay, SINNV la:

i) SINNV véi trinh tu nucleotit hodc axit amin ma tdt hon 13 giéng it nht 1a
90%, t6t hon nita 1 gidng it nhit 95%, dic biét tot hon 13 gidng it nhat 97%, hoic dic
biét t&t hon nita 13 gidng it nhat 99% véi trinh tu nucleotit hoic axit amin ctia SINNV
phéan 1ap SJNag93,

hodc i) SINNV ma phan tng vé mit huyét thanh v6i huyét thanh mién dich
véi SINag93 phan lap,

hodc iii) SINNV véi trinh tu nucleotit hodc axit amin ma t6t hon 12 gidng it
nhét 90%, t6t hon nita 1a gidng it nhat 95%, dac biét tét hon 1a gidng it nhit 97%, dic
biét tdt hon nita 1a gidng it nhit 99% vdi trinh tw nucleotit hogic axit amin ctia SINNV
phan 1dp SJINag93 va phéan Ung vé mit huyét thanh véi huyét thanh min dich véi
SINag93 phan lap. Tt hon nita 13 phan trim mirc do gidng vé trinh tu nucleotit hodc
axit amin ctia SINNV lién quan dén ving bién ddi T4 trong doan ARN2 cta SINNV

phén 14p SINag93. Trong phuong an vu tién cia vacxin SINNV duoc dung véi ca véi
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lwong it nhit khoang 1 x 10* TCIDse/con. Trong phwong an dugc uu tién khéc ciia
vacxin ARN2 ctia SINNV duoc ding cho c4. Tét hon 13 SINNV ciing bao gdbm ARN1
cia SINNV va ARN2 ctia SINNV. Trong phuong an khac, SINNV 13 ARN2 cua
SINNV, khong c6 ARNI cta SINNV. Trong phuong 4n uu ti€n, vacxin SINNV 1a &
dang SINNV duoc gy chét boi nhiét hoic dugc bét hoat béng phuong phap hoéa hoc.
Thong thudng, SINNV duoc bit hoat bang phuong phap héa hoc duoc bat hoat sir
dung hop chét aziridin, t&t hon 13 etylenimin bac hai. Tt hon 12 SINNV dugc ding &
dang vacxin AND hodc ARN, t6t hon 14 vacxin ARN. Trong phuong an duoc vu tién
khéc cta vacxin theo sang ché, ca dugc lua chon tir nhém bao gém c4 mu Chau Au, c4
bon Senegalese, ca trap ddu vang, cé trap do, ca trap thuong, cé trép tring va ca du tu
nhién, t6t hon 13 ¢4 mG Chau Au. Tt hon 13 ciing trong vacxin theo sang ché, SINNV
duoc lya chon tir nhém bao gdm SJNag93, Jp/06/SJ, SJOri, ST91Nag, SJ92Nag,
SJ94Nag va RS95Hir 3, t&t hon 13 STNag93.

Trong khia canh khac, sang ché dé cap dén viée sir dung SINNV trong san xuét
ché phdm d& 1am giam su chét & ca do nhiém RGNNV.

Theo khia canh khéc, sang ché d& cip dén phuong phap tic ché su sao chép cua
SINNV trong cac té bao, bao gdm bude gy nhidm t& bao véi RGNNV trude hodc
ddng thoi v6i bude gay nhidm té bao véi SINNV.

Theo khia canh khac, sang ché dé cap dén phuong phéap gdy nhidm c4 véi cac
virut, bao gdm céc bude:

a) dung SINNV cho c4; va

b) phoi nhiém c4 véi RGNNV;
trong d6 ¢4 ¢6 cac tridu ching lién quan dén sy nhiém RGNNV it hon va/hoic gidm di
S0 v6i ¢4 duge phoi nhiém véi RGNNV ma chua dugce st dung SINNV,

Theo khia canh khéc, séng ché dé cdp dén phwong phép kich thich su sao chép
ctia RGNNV trong céc t& bao, trong d6 céc té bao duogc gdy nhiém SINNV trudc hodc
ddng thoi véi viée gay nhiém té bao bang RGNNV.

M ta vin tit cac hinh vé

Trong c4c hinh v& kém theo, duoc két hop & dy va tao thanh mot phén ciia ban
md t&, cac phuong 4n cua hodc cb lién quan dén cac phwong phap va céc ché phdm
dugc minh hoa, cing véi su mo t4 chi tiét dudi day, nham mb ta cac vi du. Cén phai

hiéu rang, cic phuong an dugc minh hoa trong cac hinh v& duoc thé hién nham muc
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dich minh hoa ma khéng nhdm gi6i han. Cin phai hiéu ring céc thay dbi, bién dbi, va
céc khac biét tir cac phuong 4n duge minh hoa trong cac hinh v& ¢ thé duoc tao ma
khong Iéch khoi pham vi cla sang ché, nhu duge boc 16 dudi day.

Fig. 1 minh hoa dit liéu vi du tir nghién cttu trong d6 cac kiéu gen khac nhau
ctia betanodavirut duge ding cho ¢4 md non trong luong 5g va ty 18 chét ca duge theo
doi.

Fig. 2 minh hoa dif liéu vi du tir nghién ctru trong d6 céc ching va céc chat
chung khac nhau cuia RGNNV duoc ding cho c4 md va ty 18 c4 chét duoc theo dbi.
Péi chimg dwong 1a RGNNV ERV378/102-5/04 phan 14p.

Fig. 3 minh hoa dit li€u vi du tir nghién ctru trong d6 ching RGNNV duoc
ding cho ¢4 mu véi can ning khac nhau va ty 18 ca chét dugc theo doi.

Fig. 4 minh hoa dit li€u vi du tir nghién ctu trong d6 ching RGNNV duogc
ding cho ¢4 mi ma d3 dugc ding SINNV (vi dy, su gdy nhiém lai RGNNV ca d3
dwoc gay nhiém SINNV). Ty 18 c4 chét duoc theo doi.

Fig. 5 minh hoa dit liéu vi du tir nghién ctru trong d6 ARN hé gen cia RGNNV
duoc dinh luong & cac thoi diém khac nhau sau khi ca duoc gy nhidém véi SINNV
ma di duoc gdy nhim bing RGNNV. Cot thir nhat ¢ mbi thoi diém 13 nhom dbi
chimg RG (nhém 3) va cot thir hai & mbi thoi diém 12 nhém SI/RG (nhém 4).

Fig. 6 minh hoa dit li€u vi du tir nghién ctru trong d6 ARN hé gen cua SINNV
dugc dinh lugng & cac thoi diém khéc nhau sau khi ca duoc gay nhiém véi SINNV
ma di duoc gdy nhidm lai v6i RGNNV. Cot thit nhit & mdi thoi diém 13 nhom ddi
chung SJ (nhém 2) va cot thir hai & mi thoi diém 12 nhém SI/RG (nhém 4).

Fig. 7 minh hoa dit li€u vi du tir cdc nghién ctru trong d6 ARN hé gen cua
SINNV duoc dinh lugng & cac thoi diém khac nhau sau khi: (A) cac té bao dugc dong
thoi gay nhidm véi SINNV va RGNNV, (B) céc té bao dugc gay nhiém véi SINNV
duoc gy nhiém lai véi RGNNV, va (C) céc té bao duoc gay nhiém véi RGNNV duoc
gy nhiém lai v6i SINNV.

Fig. 8 minh hoa dit liéu vi du tir cdc nghién clru trong d6 ARN hé gen cua
RGNNV duogc dinh luong & cac thoi diém khac nhau sau khi: (A) céac té bao duogc
ddng thoi gdy nhifm véi SINNV va RGNNV, (B) céc té bio dwoc gy nhiém véi
SINNV duge gdy nhidm lai v6i RGNNV, va (C) cac té bao duge gy nhilm véi
RGNNV duge gy nhiém lai v6i SINNV.,
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Fig. 9 minh hoa gen ARN 1 cua SINNV (SEQ ID No. 1) cta virut gdy hoai tir
than kinh ¢4 mang soc, mi héa protein A va protein B, CDS day du, trinh tu nucleotit.

Fig. 10a minh hoa ARN1 cia SINNV (SEQ ID No. 2) trinh tu axit amin cua
protein.

Fig. 10b minh hoa ARN1 cua SINNV (SEQ ID No. 3) trinh tu axit amin cua
protein B.

Fig. 11 minh hoa gen ARN2 cua SINNV (SEQ ID No 4) cua virut gy hoai tir
than kinh c4 ming soc mé héa protein vo, CDS day du, trinh tu nucleotit.

Fig. 12 minh hga ARN 2 SINNV (SEQ ID No 5). trinh tu axit amin cta protein
vo.
MO ta chi tiét sang ché

Trong ban md td nay, “SINNV” c6 nghia 1a betanodavirut ctia cac loai hodc
kiéu gen cua virut giy hoai tir thin kinh c4 ming soc. Céc virut SINNV boc 16 trong
ban mo ta ndy thudong cé kha ning gay nhiém, hoc it nhét 13 hip phu 1én, it nhat mot
s6 cac t& bao nhu mdt sb virut thudc loai hoic kiéu gen RGNNV. Vi du vé cac
SINNV phan lap bao gdbm, nhung khéng chi gi6i han &, SJ93Nag, Jp/06/SJ, SJOri,
SJ91Nag, SJ92Nag, SJ94Nag va RS95Hir. Vi du duoc uu tién vé SINNV duoc phan
1ap SJ93Nag. (Xem trinh ty ngén hang gen AB056571, Fig. 9: SEQ ID No. 1 (RNA 1:
cac gen virut m3 hoa protein A, protein B), Fig. 10a: SEQ ID NO. 2: trinh ty axit amin
cua protein [virut gdy hoai tir thdn kinh c4 mang soc] ngan hang gen: BAB64329, Fig.
10b: SEQ ID NO. 3: trinh ty axit amin cua protein B [virut gdy hoai tur than kinh cé
ming soc] ngin hang gen: BAB64330. Fig. 11 SEQ ID No 4 gen cta virut gdy hoai tir
thin kinh ¢4 ming soc mi hoéa protein vo, CDS ddy di ngan hang gen: AB056572.
Fig. 12 SEQ ID No 5. trinh tu axit amin cta gen cua cta virut gay hoai tir than kinh ca
mang soc ma hoa protein vo, CDS day du ctia ngan hang gen: BAB64331)

Trong ban mo ta nay, “RGNNV” c6 nghia la betanodavirut cuia cac loai hodc
kiéu gen ctia virut gay hoai tir than kinh c4 mu chdm d6. Céc virut RGNNV boc 1§
trong ban mo ta nay thuong c6 kha ning gy nhiém, hodc hoic it nhét 13 hap phu 1én,
it nhit mot s6 trong sb céc t& bao nhu mot sb virut co kiéu gen SINNV. Céc vi du vé
RGNNV phén 1ap bao gdm, nhung khong chi giéi han &, ERV378/102-5/04, SpDI-
TAusc1688.08, Mt/01/Sba, Gr/02/Sba, Gr/12/Sba, Pt/08/Sba, It/23/Sba, It/24/Sdr,
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It/19/Sba, Jp/15/Rp, Th/07/Bgr, Sg/14/Bar, Sp/20/Sba, Gr/16/Sba, SGWak97,
SGMie95,RGOka%4, ISOit98, KGOit97, HG0001, BGThA99,SBGre96, WSBUS99A,
WSBUS99B, BAus94, JFHir92, JFHir96, JF93Hir, MR94Tha, RG940ka, JF94Wak,
JF950it, RG91Tok, SB95Ita, SG940it, JF95Tok, JS95Shi, JF95Sag, PA94O0it va
KG950It. Vi du duge uu tién vé RGNNV phan 14p 1a ERV378/102-5/04 hodc SpDI-
TAusc1688.08, dic biét tot hon 1a ERV378/102-5/04.

Trong ban mo ta nay, “c4d” noéi chung la d& cap dén cac loai ca c6 thé bi nhiém
SINNV va RGNNV. C4c loai nay bao gém, nhung khdng chi gisi han ¢, ¢4 mi Chau
Au, ¢4 bon Senegalese, c trap dau vang, cé trap do, ca trap thuong, ca trap tring Shi
drum va ca du tu nhién.

Trong ban md ta nay, “c6 kha nang gay ra” néi chung la dé cap dén cac virut, 12
that virut ¢6 kha ning tao ra cdc hiéu qua ddc hiéu (vi du, céc triéu ching va/hodc
bénh, va/hoac su chét) trong it nhét cac diéu kién hodc trudong hop nhét dinh.

Trong ban md ta nay, “céc triéu chimg” & cap dén cac dic tinh c6 thé quan sét
va/hodc do duge cta hodc & dong vat ma thuong duoc cho 1a khoog binh thudng dbi
dong vat khoe manh. Céc triéu ching co6 thé chi ra bénh. Trong ban md ta nay, dong
vat noi chung 1a ca va céc triéu chimg co thé thay ddi ¢ cac dic tinh ctia c4 (vi duy, cac
thay dbi vat 1y, cac thay ddi vé hanh vi, v.v.) khic v6i cac dic tinh dugc cho 1a cac déc
tinh binh thuong hodc cac dic tinh ctia dong vat khoe manh. Trong ban mo ta nay, cac
triéu chimg co thé 13 dic trung hodc duoc xem 12 gy boi su nhiém virut. Vi du, céc
betanodavirut c¢6 thé gdy ra su hoai tir than kinh do virut (VNN) & c4. Céc triéu ching
clia VNN c¢6 thé bao gdm su tao khong bao trong cac té bao vdng mac va su thoai hoéa
céc noron t& bao thin kinh cta hé thin kinh trung uong (central nervous system -
CNS), ching biéng an, su bat thuong vé mau da, thi luc, su kiém so4t bong bong va
hanh vi boi. VNN gay ra bdi cac betanodavirut co thé dan dén su chét c4 bi nhiém. Su
chét do d6 c6 thé dugce xem 14 tridu chig ctia VNN, mac du su chét c6 thé duoc xem
1a d& cap dén két qua cia VNN. Céc triéu chimg may ¢ thé dugc dé cap sir dung cac
thuét ngt khac, nhu cac dAu hiéu 1am sang, su biéu thi bénh, va thuat ngit trong tu.

99 ¢

giam sy chét”, “giam ti 1€

99 ¢¢

Trong ban md ta nay, “su giam cac triéu ching,
chét” va thuét ngit tuong tu, thuong dé cap dén sy so sanh cac dic tinh & céc loai ca
khéc nhau, cac nhém cé khac nhau, trong d6 mic do cia cac dic tinh dugc quan sat

trong mdt nhém c4 12 gidm di trong nhém khac. Nhin chung, bénh c6 thé 13 thudc tinh
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cta hanh déng hodc dic tinh. Trong ban md ta nay, vi du, tdp hop céc ca dugc gay
nhidm véi RGNNV thudng thé hién céc triéu chimg do bi nhidm RGNNV. Con s do
dugc cta ¢4 bi nhiém co thé chét, s6 luong ca trong tap hop cé so sanh thé hién céc
triéu chung hodc chét, trong d6 ca da dugc dung SINNV trude khi nhiém RGNNV, ¢6
thé it hon trong nhém khong dugc dung SINNV. Trong tinh hudng nay, trudc khi
ding SINNV ¢6 thé duoc cho 1a ¢6 c4c tridu chimg va/hodc su chét giam di gay ra bai
hoéc lién quan dén RGNNV. Su giam bt cac dic tinh nhu c4c triéu ching va su chét,
do viéc dung SINNV, ¢o thé chi ra su bao vé chéng lai bénh lién quan dén hoic gy ra
bdi RGNNV.

Trong ban mo ta ndy, “viéc dung” hodc ‘r‘chﬁng,” thudng dé cap dén cac virut
va cac tuong tac vdi ca va/hodc cac té bao cuia chung, ¢6 nghia 13 virut duge chu dinh
dung cho, 4p dung cho hodc dua vao, c4 hodc cac té bao, sao cho céc virut ¢ thé gay
nhiém, hodic hodc it nhat 12 hip phu 1én, céc té bao trong moi trudng nudi cAy cé hoic
cac té bao in vitro. Mot phuong phap dung hodc chung virut 13 bang cach tiém virut
vao co thé ca.

Trong ban md ta ndy, “su phoi nhiém véi” hogc “duge phoi nhiém v6i” néi
chung 12 @ cp dén tinh hung trong d6 dong vat (vi du, c4) & gin tac nhan gay nhiém
(vi du, virus) sao cho c6 kha nang hodc co hdi cho virut gay nhiém céc t& bao dong
vat.

Trong ban mo ta nay, “viéc dung tiép theo” hodc “hodc viéc chung tiép theo”
néi chung 13 d& cép dén tinh hudng trong d6 virut dugc ding cho cé & thoi diém sau
khi mot sb su kién xdy ra. Trong mot vi dy, mét virut (vi dy, RGNNV) dugc dung cho
c4 ding thoi diém sau khi virut khac (vi du, SINNV) duoc ding cho cd. Trong tinh
hubng nay, RGNNV ¢6 thé duge cho 1a da duge “dung tiép theo” lién quan dén viéc
dung trude d6 cuia SINNV.

Trong ban mb ta ndy, “sw nhiém” dé cap dén quy trinh nho d6 virut twong tac
v&i té bao vat chu va duoc nhan 1én, hodc it nhét c6 co hoi nhan 1én, trong té bao vat
chu sao cho cac virut bd sung duoc tao ra. Quy trinh gy nhiém c6 thé duoe 1am gidn
doan ho#c ding & céac giai doan khac nhau. Khi quy trinh gly nhiém bi lam giadn doan
hodc dimg, su san xut cac virut b sung c6 thé dugc ché hoic giam di.

Trong ban mod ta nay, “su ddng nhiém” néi chung 12 dé cap dén quy trinh nho

dé céc virut khac nhau (vi du, SINNV va RGNNV) tuong tic voi cung té bao chi &
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thoi gian x4p xi giéng hoic dong thoi. Trong mdt vi dy, su ddng nhiém cua t& bao boi
hai virut khac nhau din dén s c6 mit ddng thoi trong hé gen tir ca hai virut trong té
bao chu.

Trong ban md ta nay, “sw gay nhiém lai” d& cap dén tinh hubng trong d6 hai
virut twong tac véi cling té bao chu & thoi gian xép xi khac nhau. Vi dy, trong trudng
hop trong d6 cac té bao dugc phoi nhiém véi SINNV sao cho su nhiém cia cac t& bao
v6i SINNV ¢6 thd duoc bét ddu va, & mot vai thoi diém sau d6, cac té bao duge phoi
nhidm véi RGNNV sao cho sy nhidm véi RGNNV c¢6 thé duge bét dau, SINNV c6
thé 12 virut “gdy nhidm” va RGNNV c¢6 thé 12 virut “gay nhiém lai”. Sy gdy nhiém lai,
do d6, n6i chung 1a d& cap dén sy gdy nhiém céc t€ bao voi virut trong d6 cac té bao
d4 dugc duoc gay nhidm véi virus trude do. Virut gy nhidm c6 thé gay nhidm céc té
bio trude virut giy nhidm lai. Virut gdy nhidm lai c6 thé gdy nhidm cac t€ bao sau
virut gay nhidm.

Trong ban m6 ta nay, “su sao chép” néi chung la dé cap dén quy trinh trong d6
hé gen cua virut dugc sao chép trong t€ bao chu. Nhin chung, su sao chép bao gom tap
con ctia céc sy kién xay ra trong khi gdy nhiém.

Trong ban md ta nay, “virut c6 gen tir hai hoac nhiéu virut twong tw” néi chung
1a d& cap dén virut c6 gen tir nhidu ngudn (vi du, hé gen trong nhidu doan) trong d6
ngudn gdc tir it nhat hai doan gen tao ra & cac virut khong gidng nhau. Vi du, céc
betanodavirut dugc thdy 13 c6 mot phan tit ARN cuia hé gen bét ngudn tir SINNV va
phéan tr ARN cta hé gen thir c6 ngudn gbe tir RGNNV.

Trong ban md ta nay, “su bidu hién sao chép” dé cap dén su tong hop ARN tir
ban sao AND cua gen. Trong mot vi du, mtc trang thai bn dinh ctia ARN dugc ma
hoa bdi cac gen cu thé nho d6 cac té bao c6 thé dugc do va dugc sir dung dé phong
doan sy diéu chinh biéu hién ctia gen & miic phién ma. Trong mdt vi du, mirc ARN
duoc ma hda bdi gen duoce do trong cac té bao khéc nhau, va su khac biét mic ARN
tao thanh su thay d6i & ty 1& phién ma cta gen do.

Puoc bodc 16 trong ban md ta nay 13 sy twong tac va tic dung cua su tuong tac
gifta cac betanodavirut dbi v6i su gdy nhiém ca, hoic cic té bao in vitro. Céc
betanodavirut dugc mo ta thuong 1a cac virut thude céc loai SINNV va céc virut cua
cac loai RGNNV. Trong mét vi du, su gdy nhiém cé véi SINNV ¢6 thé 1am giam bét

bénh, céc triéu chimg cua bénh, tdc dong cuia bénh, va cic yeu to tuong tu, cua
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RGNNV gay nhiém lai, khi so sanh véi bénh/con céc triéu chimg/tic dong cua
RGNNV ma khéng dugc gay nhiém SINNV trude do.

Hiéu qua cia SINNV gy nhiém déi véi RGNNV gy nhim lai c¢6 thé dugce
thdy & nhidu loai c4. Nhin chung, c4 bao gdm bt ki lodi ndo ¢6 thé bi nhiém SINNV
va RGNNV. Mbt s§ vi du bao gdm ¢4 mt Chau Au (Dicentrarchus labrax), c4 bon
Senegalese (Solea senegalensis), ca trap dau vang (Sparus aurata), ca trap do (Pagrus
auriga), ca trap thuong (Pagrus pagrus) va ca trap trang (Diploidus sargus).

Nhin chung, SINNV c6 thé 13 SINNV ma c6 thé gy nhiém céc loai c4 ma
RGNNV ciing ¢6 thé gdy nhidm. Trong mdt vi du, SINNV gay nhiém c6 thé gdy ra it
triéu chirg hon hodc it nghiém trohg hon so véi RGNNV gay nhiém lai. Trong mot vi
du, SINNV c¢6 thé 13 ching SJ93Nag hoic phan 1p (Iwamoto et al, 2001). Cac
SINNV phén 1ap khic c6 thé bao gdm SJOri, SJ91Nag, SJ92Nag, SJ94Nag va
RS95Hir.

“Phan tg vé& mat huyét thanh v&i huyét thanh mién dich” c6 thé dugc thu
nghiém bang cac phuong phép dugc biét dén rong rai trong linh vuc k¥ thuat. Vi du
vé& c4c thir nghiém d& phat hién phan Gmg chéo huyét thanh 12 ELISA, thtr nghiém e
ché ngung két hdng cdu (hemagglutination inhibition -HI), thir nghiém trung hoa
huyét thanh (serum neutralization -SN), thtr nghiém trung hoa chéo va thir nghiém
trung hoa virut. Vi dy duoc vu tién 13 thir nghiém trung hoa chéo. Xem tai liu cta
Mori va cdc ddng tac gia, nim 2003, trang 21 vé phwong phép st dung dé thir nghiém
phan tmg huyét thanh chéo v6i huyét thanh mién dich ddi véi cdc nodavirut phan 14p.

SINNV ¢6 thé duoc tinh sach tir 4u trung méc bénh clia c4 ming soc va ARN
duogc chiét boi cac phuong phép duoc biét dén rong rai trong linh vuc k§ tﬁuat, vi du
duoc md ta boi Nishizawa va cac ddng tac gid nam 1995, trang 1564.

Su xé4c dinh ARN virut thudc kiéu gen ctia SINNV theo sang ché c6 thé duoc
thiét 1ap bang cach so sanh véi ving bién ddi cua trinh tu gen clia protein vo véi céc
nucleotit tir 604 dén 1030 ctia ARN2, hodc ¢ mirc axit amin aa tir 204 dén 331, t6t hon
1a tir 223 dén 331, t6t hon nita 13 tir 235 dén 315, nhu dugc md ta boi Nishizawa va
cac déng tac gia, nim 1997, dic biét 1a ¢ trang 1635, va Nishizawa va cac déng tac
gia, nam 1995 va Skiliris va cac ddng tac gia, trang 64.

ARN lay nhiém phién ma cho SINNV ¢ thé duoc tao theo cach khac bang céc

phuong phép da dugc biét dén rong rai trong linh vyc, dya trén céc trinh ty da biét cuia
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SINNV (xem Seq ID No. 1-5). Pidu nay di duoc mo ta chi tiét trong tai liéu cla
Iwamoto va cac dong tac gia, nam 2001, trang 2654-2656.

Nhin chung, RGNNV c6 thé giy nhiém céc loai c4 ma SINNV ciing c6 thé gay
nhidm. Trong mét vi du, RGNNV gay ra céc triéu chiing va/hogc bénh & ca bi nhiém.
Trong mdt vi du, RGNNV c¢6 thé gay ra su chét & ca bi nhifm. Ching RGNNV hoizc
phan 1ap vi du 14 ERV378/102-5/04 (Lopez-Jimena va céc ddng tac gia, 2011).

Céc betanodavirut ¢6 thé dwoc nhan gibng bang nhiéu phuong phap. Vi dy, céc
virut ¢6 thé phat trién trong cac té bao duoc nudi cdy. Nhiéu té bao duoc nudi chy ¢6
thé dugc st dung. Mot sb dong t bao vi du bao gbm dong té bao E-11 (ECACC, No.
01110916; Twamoto va cac ddng tac gia, 2000), SAF-1 cac té bao (ECACC, No.
00122301; Aquaculture 150:143-153, 1997) va SSN-1 céac t& bao (J. Gen. Virol. 77,
2067-2071, 1996). Céc k¥ thuat nhan gidng cac virut 1a da duoc biét dén rong réi
trong linh vuec.

Viéc dung céc virut, bao gém SINNV, cho c4 c6 thé duoc thuc hién st dung
nhiéu k§ thuét. Vi du, SINNV c6 thé dugc ding cho du tring va/hodc céc loai cé con.
SINNV c¢6 thé duogc ding cho ci truéng thanh hodc gia. Trong mdt vi du, ca nam
trong khoang tr 2,5 g dén 10 g khdi lugng. Pudng ding ctia SINNV ¢6 thé khac
nhau. Céc vi du bao gdm su tiém trong co, sy tiém trong mang bung, duong miéng
trong thirc &n, ngdm ca trong bé chira virus, va céc cach khéc.

Nhin chung, lugng SINNV dugc ding d6i véi ca véi luong dé 1am giam cac
triéu chimg, bao gdm su chét c4, ma c6 thé gy ra boi RGNNV. “Luong” virut c6 thé
duoc xac dinh bing nhidu k¥ thuat. Nhin chung, cac thir nghiém dé do hoat tinh 13y
nhidm cta cac virut c6 thé dwoc st dung. Trong mot vi du, virut gdy nhiém c6 thé
duoc do bang cach xac dinh TCIDso. Cac phuong phap khac c6 thé do cac don vi tao
mang. Cac phuong phép bd sung ¢ thé duge sir dung. Lugng SINNV sir dung c6 thé
13 102, 103, 105, 10, 107, hodc nhiéu hon TCIDso/con. Trong mdt vi du, lwgng SINNV
dugc dung cho cé 1a it nhit khoang 1 x 10* TCIDso/con. Trong mdt vi du, luong
SINNV dugc dung cho c4 13 nim trong khoang tir 1 x 10* dén 1,5 x 10* TCIDso/con.
Céc thé tich vi du duge gy nhiém vao c4 ¢6 thé 14 10, 20, 50, 100, 150, 200, 250 hodc
500 pl. Trong mot vi du, thé tich 14 nim trong khoang tir 10 va 200 pl. Trong vi du
khéc, 50 hodc 100 pl dugc tiém vao.
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Su tao dang bao ché cta c4c virut dé dung cho ca cé thé dugc thuc hién st
dung nhiéu phuong phap. Nhin chung, sy tao dang bao ché s& duy tri tinh gay nhifém
ctia cac virut cho dén khi céc virut are dugc dung cho c4. Trong mot vi du, cac virut
tao dang bao ché trong dém sinh hoc.

Hiéu qua cia SINNV trong viéc lam giam cac triéu chimg & cd gly ra bai
RGNNV thudng 1 bén 1au. Vi du, c4 dugc ding SINNV ¢6 thé thé hién céc triéu
chimg gidm do su giy nhiém RGNNV sau d6 & cac thoi gian khac nhau sau khi ding
SINNV. Trong cac vi du khac nhau, ¢4 dugc dung SINNV ¢6 thé ¢6 cac triéu chimg
giam di do viéc nhiém RGNNV sau d6, so véi ca khong duge st dung SINNV, trong
6,5, 4,3, 2 hodc 1 tuan sau khi sir dung STNNV. Céc triéu chimg giam c6 thé kéo dai
6, 5, 4, 3, 2 hodc 1 ngay sau khi dung SINNV. Céc triéu chimg gidm c6 thé kéo dai
96, 72, 48, 24, 12 hodc 6 gio sau khi str dung SINNV.

Khong c6 co ché hoat dong ndo cho hiéu qua cia STNNV déi véi bénh va/hodc
su chét lién quan dén RGNNV dugc dya trén hodc dua ra. Chi ¢6 bdc 19 rang cac két
qua vi du chira rang sy nhidém clia c4 va/hodc cac té bao cuia hogc tir c4 c6 thé din dén
hodc lién quan dén sy thay doi su biéu hién cta mot hodc nhidu gen di duoc biét 1a
duoc diéu bién boi interferon. Trong mot vi du, sy nhiém cua ¢4 véi SINNV lién quan
dén murc ting ctia ARN & trang thai dumg tir mot hodc nhiéu gen cam {mg interferon.
Trong mdt vi dy, gen cam Ung interferon c6 thé 14 Mx. Trong mdt vi du, SINNV lién
quan dén su phién ma ting cta céc gen cam ng interferon.

Trong mot vi du, su nhidm cua céc t& bao véi RGNNV trude, hodc déng thoi
voi, STVVN cé thé din dén su e ché su sao chép ctia SINNV trong céc t€ bao. Su
gy nhidm lai STNNV ciia cac té bao dugc gdy nhiém véi RGNNV c6 thé gay ra su tc
ché sao chép hé gen cuia SINNV. Su ddng gy nhiém RGNNV va SINNV cua céc té
bao c6 thé gay ra su e ché sao chép hé gen cua SINNV.

Trong mot vi du, sw gay nhiém céc té bao véi SINNV trude, hoic dong thoi
v6i, RGNNV c¢6 thé din dén sy thuc dﬁy sao chép cia RGNNYV trong céac té bao. Su
gy nhidm lai véi RGNNV ctia céc té bao duge gay nhiém véi SINNV c6 thé gay ra
su kich thich sao chép hé gen cia RGNNV. Su ddng gy nhiém SINNV va RGNNV
c4c té bao c6 thé gy ra su kich thich sao chép hé gen cia RGNNV.
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Vi du thwc hién sang ché

Céc vi du 12 nhim muc dich minh hoa va khong dugc hiéu 13 cac gi6i han minh
hoa.
Vi du 1. Céc betanodavirut, dong té bao va sy phat trién cta virut

Céc virut phan 14p ERV378/102-5/04 (RGNNV genotype; Lopez-Jimena et al,
2011), SpDI-IAusc1688.08 (RGNNV genotype; Olveira et al, 2009), SJ93Nag
(SINNV genotype, Iwamoto et al , 2001), va SpSs-IAusc160.03 (reassortant with
RGNNV-type RAN1 and SINNV-type RAN2; Olveira et al, 2009) dugc phat trién &
25°C trong dong té bao E-11 (European Collection of Cell Cultures, UK, Cat. No.
01110916) (Iwamoto va et al, 2000) theo Lopez-Jimena va cac dong tac gia, nim
2011. Céc t& bao dugc phat trién & 25°C trong méi truong Leibovitz (L-15)
(Invitrogen) dugc bd sung 1% penixilin-stroptomyxin (Invitrogen) va 5% huyét thanh
bao thai bo, dén khi ban hop nhét, trude khi ching virut. Chuén gia dugc xéc dinh st
dung su pha lodng cao nhit gy ra hiéu qua gy bénh cho té€ bao & 50% moi trudng
nudi cdy duoc ching (TCIDsp) nhu duge md ta (Tissue Culture: Me'thods and
Applications; Kruse and Patterson, eds.; pp. 527-532, Academic Press, New York,
1973).
Vidu2.Camu

C4 mt Chau Au (Dicentrarchus labrax) dugc gitt & tir 21-25°C. C4 mu ¢6 khdi
luong xac dinh duge ching véi céc virut béng cach tiém trong co (intramuscular -
im.) (0,1 ml mbi truong L-15 duge st dung 1am chét ching ddi chimg dé dbi chimg).
Trong cac nghién ctru khac, ¢4 mi duge ching bang cach ngdm c4 trong bé chira virut
(mdi truong moi trudng L-15 duogc st dung lam chét ching d6i chimg).
Vidu 3. Viéc chét ctia c4 mu gay ra béi mot ) ching RGNNV

C4 mu Chau Au cin ning trung binh 2,5 g dugc tiém trong co véi 1,0 x 10%2,5
x 1051,0 x 10° hodc 1,0 x 10* TCIDso/con virut phan 1ap SpDI-IAusc1688.08 (hé gen
RGNNV). C4 dugc tiém mdt cach tuong tw voi 2,5 X 10° TCIDso/con virut
ERV378/102-5/04 phan 1ap kiéu gen RGNNV (duoc liét ké 12 déi chimg duong trén
Fig. 2). ERV378/102-5/04 phan 14p gly ra ty 1€ chét tich Iy 69% trong thtt nghiém
nay.

Trong thtr nghiém khéc (Lopez-Jimena et al, 2011) dé chi ra rang, ¢4 mu Chau

Au con (khdi lugng trung binh 10 + 0,3 g; n=100) dugc thw véi 105 TCIDso

-18-



29370

ERV378/102-5/04 RGNNV phan lap bing céch tiém im., ty 16 c4 chét tich Iy la
37%. Su phan tich dich déng nhit mé (nfo va mét) tir c4 chét bang cach ching moi
trudng nudi cdy té bio dd chimg minh sy ¢6 mit cia RGNNV trong tAt ca cac miu
dugc phén tich. Su xac dinh virut duoc x4c nhan sau d6 sir dung RT-PCR.
Vi du 4. Céc kiéu gen betanodavirut khic nhau va ty 1€ ca chét

C4 mu khéi lugng 5g dugce tiém trong co véi VNN phan 18p: SJ93Nag (SINNV
genotype), ERV378/102-5/04 phan 1ap (RGNNV), va SpSs-IAusc160.03 (virut véi
ARN1 RGNNV va ARN2 SINNV). Thé tich 0,1 ml ctia mdi trudng L-15 duge tiém
trong nhom d6i chimg, trong d6 lidu dimg 2,5 x 105 TCID50/con cta cac virut duge
str dung. Nhiét do dugc do hang ngay va dugc duy tri trong khoang xap xi 22-25 °C.
Céc triéu chimg dién hinh ciia VNN va ty 1& chét chi duoc ghi nhan & c4 duoc ching
v6i RGNNV (ty 18 chét tich lity 47 %), va virut v6i hai hai ARN néu trén-(t}’f 16 chét
tich Ifiy 33 %). Khong ghi nhan dugc con ca nao bi chét tir nhom SJ93Nag hozic nhém
d6i chimg (Fig. 1).
Vi du 5. Su xdc dinh cac khang thé khang VNNV & cé séng s6t

Huyét thanh tir 5 con ca séng sot tr Vi du 4 duoc thu lai va dugc sang loc
nhim phat hién khéng thé khang betanodavirut bing ELISA. Céc dia ELISA dugc phu
voi SJ93Nag (hé gen SINNV), SpSs-IAusc160.03 (ARN1 RGNNV/ARN2 SJNNV)
hodac RGNNV (Lopez-Jimena et al, 2011) va huyét thanh duoc tip hop (pha lodng
1/32) duoc phan tich 3 14n. M4t do quang (optical density - OD) dugc xac dinh & 450
nm. OD trung binh ciia cic giéng ddi chimg 4m (PBS thay cho huyét thanh c4) (lap lai
ba 14n) 12 & ngudng t6i han duge xem xét.

Bang 1 chi ra cdc gid tri OD trung binh va do Iéch tiéu chuén (standard

deviation - SD) cuia ba ban sao. Gia tri téi han 1a 0,305.
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khangVNN st dung ELISA
2g huyét 2g huyét thanh |2g huyét thanh | 2g huyét thanh
thanh camu camu camu
camu
Dbi chung bbi ching DPoi chiing Khéang nguyén
30 dpi 0 dpi
Trung | 0,026472222 | 0,041805556 0,037916667 SJ93Nag
binh
SD 0,005738112 | 0,009912581 0,013670731
Trung | 0,026583333 | 0,040805556 0,04625 RG ARN1/SJ
binh ARN2
SD 0,006437736 | 0,008921468 0,004714045
Trung | 0,039361111 | 0,052694444 0,061583333 RGNNV
binh
SD 0,005853141 | 0,010286633 0,017913372
5g huyét 5g huyét thanh | 5g huyét thanh | Khang nguyén
thanh cama | camu camu
SJ93Nag RG ARNI1/SJ RGNNV
ARN2
Trung | 0,83281944 | 0,871597222 0,83670833 SJ93Nag
binh
SD 0,07542865 | 0,085379111 0,07819065
Trung | 0,82926389 | 0,86881944 0,84126389 RG ARN1/SJ
binh ARN2
SD 0,10151373 | 0,067798995 0,11232756
Trung | 0,05815278 | 0,126152778 0,42470833 RGNNV
binh
SD 0,02060295 | 0,079490973 0,09031488
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Miic cao ctia hé gen virut va céc hat virut gy nhiém dugc ghi nhan & ndo cla
ca séng s6t duge ching v6i SINNV phén 1ap, méc du khong c6 ca chét hodc diu hiéu
lAm sang. Pap Gng khang sinh ddc hi¢u dugc do bing ELISA khong truc tiép, chi
quan sat thiy & cic nhém duge ching VNN, v6i chuan gid cua 1/1024, 1/4096 va
1/8192 cho c4 duge ching RGNNV, SINNV va virut lai cuia hai loai néy mot cach

tuong Ung.

Vi du 6. Hiéu qua cua kich thudc ciia c4 mi dbi voi sy chét

C4 mu Chau Au khéi luong trung binh 2,5g dugc tiém trong co v6i 2,5 x 10°
TCIDso/con virut ERV378/102-5/04 phan 1ap (kiéu gen RGNNV). S§ lugng c4 chét
dugc ghi chép hang ngay. ERV378/102-5/04 phan 14p cia RGNNV gay ra ty 1€ ca
chét tich liy 12 69%. Nhu dé cép trong vi du 4, sy ching twong tu cla ca md khbi
lugng trung binh 5g gy ra ty 1€ cd chét tich Iily 12 47%. Dit liéu cho 2,5 va 5g dugc
thé hién trén Fig. 3. Trong l4n thir tht ba, sy ching 10 TCIDso cing virut véi ¢4 mi
khéi luong trung binh 10g thu duge ty 1€ ca chét tich liiy 12 37%. Kich thuéc ca do d6
lién quan mot cach ty 1€ nghich véi ty 1€ chét dbi vé6i sy nhiém gen RGNNV.
Vi du 7. Cac thir nghiém giy nhiém lai & ca

Céc nghién ctru dugc thuc hién dé theo ddi tién trinh bénh & c4 mi duoc giy

nhidm v6i RGNNV, khi c4 mé trude d6 d duge gy nhim véi SINNV.

C4 mt non Chau Au (khéi luong trung binh 10-15 g) duge dwa vao bon thing

thé tich 6001 khéc nhau:

Nhém dbi chimg khong duge gay nhiém (n = 150): duoc tiém trong co vi moi

truong L-15 (0,1 ml) & thoi diém 0 va 1ap lai 24 gid sau;

1) Nhém dbi chimg khéng duoc gay nhiém (n = 150): duge tiém trong co
v6i 0,1 ml moi truong L-15 & thoi diém 0 va 25 gio sau;

2) Nhém dbi chimg duge gay nhiém SINNV (n = 150): dugc tiém trong co
vé6i 1,5 x10° TCIDso SINNV (SJ93Nag phén 14p) & thoi diém 0 va véi
moi truong L-15 (0,1 ml) 24 gid sau;

3) Nhém dbi chimg duoc gay nhiém RGNNV (n = 150): dugc tiém trong
co v6i mdi truong L-15 (0,1 ml) & thoi diém 0 va véi 1,5 x10°

TCIDso RGNNV (ERV378/102-5/04 phan lap) 24 gi¢ sau;
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4)  Nhém duoc gy nhidm lai (n = 150): dugc tiém trong co véi 1,5 x10°
TCIDso SINNV (SJ93Nag phén 14p) & thoi diém 0 va sau d6 véi 1,5
x10° TCIDso RGNNV (ERV378/102-5/04 phan lap) 24 gid sau.

T mdi nhém thir nghiém, 50 con ca duge gitt tich biét dé xac dinh ty 1& chét

tich Ifly. 100 con cé con lai duoc sit dung lam mau (xem dit lidu trong Vi du 8-10).
Nhiét d6 ctia nudc duge duy tri trong khodng tur 22 dén 24°C trong tién trinh thr
nghiém. S lwong chét duoc ghi chép hang ngay va cé chét duoc lam dong tai -80°C
dé str dung trong cic nghién ctru virut sau do.

DPéi véi nhém dbi chimg duge gy nhiém SINNV (Nhém 2), cling nhu trong
nhém d6i ching khong dwoc gdy nhiém (Nhém 1), khong quan sat thdy ca bi chét
(Fig. 4).

Pbi véi nhém dbi chimg dugc ching RGNNV (Nhém 3), cé chét dau tién duge
phat hién & thoi diém 6 ngay sau khi gay nhiém. T 1& c4 chét 6n dinh & khoang 76%,
15 ngay sau gy nhiém.

Trong nhém gay nhiém lai (Nhém 4), mic du cé thé hién mau dam va hanh vi
boi bit thuomg, chi ¢6 2 con c4 bi chét (ty 1¢ chét tich liy 1a 4%). Trong nhém nay, su
gy nhiém SINNV lam gidm mdt cach dang ké su chét ca quan sat thay khi c4 dugc
gy nhiém RGNNV ma khong dugc giy nhiém SNJJV truéc d6 (Nhom 3).

Vi du 8. Virut tir ca bi nhiém RGNNV da chét trong thir nghiém gay nhiém lai

C4 chét tir nhom dbi chimg dwoc gdy nhiém véi RGNNV (Nhom 3), tir thir nghiém
duoc mé ta trong Vi du 7, dugc thir nghiém xac dinh sy ¢6 mat clia virut. M6 néo va
mét tir c4 chét vao ngay thir sdu va ngay thir 12 sau khi gay nhiém duoc thu lai, va
duoc 1am ddng nhat 20% (khdi luong/thé tich) moi trudong L-15 duge bd sung véi 1%
penixilin-streptomyxin va 2% huyét thanh bao thai bd. Dich dong nhat dugc xir Iy
bang 10% penixilin-streptomyxin & 4°C qua dém. Dich ddng nhét sau d6 dugc ly tim
hai 13n & 7,500 x g & 4°C trong 15 phut, va 100l dich néi duge st dung dé chuén gia
trén céc t& bao E-11 dé xac dinh TCIDso. Dit liéu duoc thé hién trong Bang 2 dudi

day.
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Bang 2. Chuén gi virut tir c4 chét tir nhém d6i chimg duoc gay nhiém RGNNV

Sb ngay sau khi gdy nhiém quan st thiy Chuén gia virut (TCIDso/g)
cé chét
6 1,6 x10°
12 1,6 x108

Céc dit liéu ndy chi ra rang virut c¢6 thé phan lap dugc tir ca chét.

Vi du 9. Dinh luong gen virut tir c4 nhiém SINNV, dugc gdy nhiém lai RGNNV trong
cac thir nghiém gy nhiém lai

Su dinh luong gen virut & ca tir nhém gy nhiém lai (Nhom 4), tir thir nghiém
dugc mo ta trong Vi du 7, duge thuc hién. 9 con ca séng duoc chon ngiu nhién tir
nhém 4 & 12 gid, 3 ngay, va 7 ngay sau khi gay nhiém lai RGNNV. C4 duoc gdy chét
bing ding qua lidu thude gy mé (MS-222, Sigma), va néo va mit tir 3 con ca & mdi
thoi diém duoc thu lai cing nhau, duoc lam ddng ngay 1ap tirc trong nito 16ng va duoc
luu & -80°C cho dén khi str dung.

Céc co quan dugc thu lai dugc ddng nhét trong mdi truong L-15 (20% khéi
luong/thé tich) duoc bd sung véi 1% penixilin-streptomyxin va 2% FBS. Dich dong
nhét dugc ly tm hai 14n & 7,500 x g & 4°C trong 15 phut. Thé tich 200 pl cuia ba dich
ddng nhit trong, & mdi thoi diém 14y mau duogc sir dung dé chiét ARN tong.

Su chiét RNA dugc thuc hién st dung Trizol® (Invitrogen). Néng d6 ARN thu
duoc dugc xac dinh & 260nm st dung hé ND-1000 (NanoDrop Thermo Scientific).
ARN duoc luu & -80°C dén khi sir dung.

Su téng hop cADN tir ARN dugc thuc hién sir dung bo kit téng hop phién ma
cADN mach th& nhat (Roche). Phan tmg duoc thuc hién véi 1pg ARN tdng. Nong dd
cADN duoc xé4c dinh & 260nm st dung hé ND-1000. cADN dugc luu & -20°C dén khi
st dung.

Gen virut dugc dinh Iwgng st dung phuong phap PCR thoi gian thuc tuyét d6i
dya trén SYBR Green I (QPCR) phat hién mdt cach tach biét, cdc doan ARN2 cua gen
cia RGNNV va SINNV. Pic biét 1a, ARN2 cua RGNNV duogc dinh lugng st dung
quy trinh d3 dugc mo ta (Lopez-Jimena et al, 2011). Poan ARN2 ctia SINNV dugc
dinh luong st dung mdi SJ-ARN2-F (5’-GACACCACCGCTCCAATTACTAC-3’,
cac  nucleotit 665-687) (SEQ ID NO. 6) va SJ-ARN2-R (5’-
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ACGAAATCCAGTGTAACCGTTGT-3’, cac nucleotit 739-717) (SEQ ID NO. 7),
ma phoéng dai doan 75-bp trong vung T4 (sb tiép can & ngan hang gen D30814), st
dung céc diéu kién PCR d3 duoc mb ta (Lopez-Jimena va et al, 2011).

Céc khéc biét dang k& gifra sb cac ban sao ctia mdi doan gen virut & céc thoi
diém khac nhau, d6 13 dugc tinh toan bing ANOVA mét con dudng, theo sau béi thir
nghiém sai khéc nhé nhit c6 nghia ctia Fisher (Fisher’s Least Significant Difference -
LSD). Su phan tich théng ké duoc thuc hién st dung phan mém thdng k& IBM SPSS.
Tri s6 p<0,05 duoc xem 12 ¢6 nghia.

Pé dinh luong hé gen RGNNV, dit lidu (Fig. 5) thé hién su giam dang ké &
viéc sao chép RGNNV trong nhém gy nhiém lai (Nhém 4) & 7 ngay sau khi gy
nhidm lai v6i RGNNV (8 ngay sau khi gdy nhiém v&i SINNV) khi so sénh véi nhém
d6i chimg duoc ching RGNNV (Nhém 3) (Fig. 5).

Nguoc lai, khong ¢6 su khac biét dang ké nao quan sat thdy khi su sao chép
SINNV & nhém gdy nhiém lai (Nhém 4) so véi nhém dbi ching duge giy nhidm
SINNV (Nhém 2) (Fig. 6).

Vi du 10. Biéu hién gen gy nhiém Interferon (IFN) trong céc thir nghiém gay nhiém
lai

Ca tir cac thir nghiém dugc mo ta trong Vi du 7 dugce kiém tra biéu hién phién
mi cua gen cam Gng IFN, Mx, st dung RT-qPCR (qPCR thoi gian thuc). Dit liu thé
hién khdng c6 sy biéu hién phién ma ciia Mx & c4 tir nhém dbi chimg dugc gy nhiém
RGNNV (Nhém 3) tir 0 dén 48 gid sau khi gdy nhiém. Nguoc lai, su biéu hién phién
md Mx 13 ting & c4 tir nhém ddi ching duge gdy nhiém NJNNV (Nhém 2) va tir
nhém gdy nhiém lai (Nhém 4). Cac dit liéu niy chi ra ring sy nhiém cia cd boi
SINNV c6 thé cam tmg gen cam tmg IFN, Mx, trong khi RGNNV khong cam tng.
Céc két qua nay goi ¥ rang sw cam Gng clia hé trung gian boi IFN sy gdy nhiém trude
d6 véi SINNV c6 thé khién giam ty 18 chét duoc ghi nhan trong nhém giy nhiém lai,
bao vé c4 mu khéi anh hudng cia sw gdy nhiém sau d6 véi RGNNV.

Vi du 11. Cac thir nghiém giy nhiém lai trong cac té bao duogc nudi cay

Céc nghién ctru dugc thuc hién ¢ didu tra hidu qua cua sy dong gay nhiém véi
SINNV va RGNNV dbi vé6i su sao chép va nhan 1én cta mdi virut. S6 ban sao gen
virut trong céc t& bao bi nhiém, va su san xudt céc hat virut lay nhiém dugc tao boi

céc té bao bi nhifm duogc xac dinh. Cac t& bao dugc phét trién trong cac dia 24 giéng.
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Céc 16p don cua té bio theo con dudng thir hai, gdm ba méu, dugc gy nhiém 0,1 lan
& 25°C, nhiét do t81 vu cho sy nhéan 1én cta ca SINNV va RGNNV. Cé4c nhém thi
nghiém duoc thé hién trong Bang 3 dudi day. Trong mdi nhém thir nghiém, cac té bao

E-11 khong duoc ching dugc ding 1am dbi chimg.

Béng 3. Cac nhom thir nghiém va thoi gian 14y mau duge phan tich

Gid cac mau gy nhiém sau
Nhém Gen virut dugc chung . '
duoc lay
Nhom dbi chimg duoce giy 02,12, 24, 48, 72, 96
: nhiém SINNV
) Nhém dbi chimg duoce giy 02,12, 24, 48, 72, 96
nhiém RGNNV
X Nhom dong gdy nhiém véi 0%, 12, 24, 48,72, 96
SINNV + RGNNV
Nhém gay nhiém lai SINNV 0%, 12°, 245, 24° 48¢, 72°
> 24 giy > RGNNV (SINNV)
‘ 0%, 12¢, 24¢, 48°, 72°, 96°
(RGNNV)
Nhom gy nhiém lai RGNNV | 0394, 129, 249 24¢, 48¢, 72¢
- 24 gid > SINNV (RGNNV) .
> 0%, 12, 24¢, 48¢, 72, 96°
(SINNV)
aCéc mau duoc 14y 1 gior sau khi hip phu virut
bThoi diém sau khi gdy nhiém SINNV
°Thoi didm sau khi gy nhiém lai RGNNV
¢Thoi diém sau khi gdy nhiém RGNNV
°Thoi diém sau khi gy nhiém lai SINNV

G céc thoi diém duoc chi ra trong Bang 3, ca céac té bao va dich ndi duoc thu tir
2 giéng ctia mdi nhém thtr nghiém. Péi chitng 4m duogc thu & cudi thir nghiém. ARN

tdng dugc chibt tir cic té bao str dung Trizol®, nhu duoc md ta trong Vi du 9. cADN
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duoc téng hop sir dung hé théng tdng hop giai thir nhit SuperScript™ II cho RT-PCR
(Invitrogen), theo huéng dan cua nha san xudt va thém cac hexame ngau nhién (50 ng)
va 1 pg ARN tdng trong mdi phan tmg. Gen virut dugc dinh luong st dung PCR thoi
gian thuc tuyét d6i dua trén SYBR Green I (qPCR), va dir li€u dugc phén tich, cling
nhu duoc mo ta trong Vidu 9.

P& x4c dinh cac chudn gi4 virut, mot phin dich ndi khong chira té bao dugc
chuén gi4 @& x4c dinh TCIDso (Vi du 1). Trong nhém tlr 3 dén 5, céc thir nghiém trung
hoa duoc thye hién trude khi chuén gia sir dung cdc khang thé da dong sau diy (pha
loang 1/100 trong moi truong L-15, duoc bd sung v6i 1% penixilin-streptomyxin): (i)
ab26812 khang NNV (Abcam), ma trung hoa gen cia RGNNV, va (ii) khang thé
khang duoc phét trién trong thd (Dr T. Nakai, University of Hiroshima, Japan), ma
trung hoa SINNV.

Fig. 7 thé hién viéc do sb luong ban sao ARN2 cua SINNV trong cac té bao bi
nhiém. Fig. 7A thé hién sd lugng ban sao SINNV trong nhém ddng gay nhiém véi
SINNV + RGNNV (Nhém 3), so véi s& luong ban sao SINNV trong nhém d6i ching
duoc gdy nhiém NJNNV (Nhom 1). Fig. 7B thé hién sb luong ban sao SINNV trong
gay nhi®m véi SINNV, 24 gid sau & nhém ddng gay nhiém RGNNV (Nhom 4), so
sénh vé6i sb luong ban sao trong nhém dbi chimg duge gay nhiém NINNV .(Nhém 1.
Fig. 7C thé hién s6 lugng ban sao SINNV trong gy nhiém véi RGNNV, 24 gid sau &
nhém gay nhiém lai SINNV (Nhém 5), so véi sb lugng ban sao trong nhém dbi chimg
duoc gay nhiém NINNV (Nhém 1). Céc cot thé hién do l&ch tiéu chuan tir hai mau
Khéc nhau. Chc thay déi dang ké v& mit thdng ké (p < 0,01) duoc thé hién bang dau
sao.

Fig. 8 thé hién viéc do s ban sao ciia ARN2 cia RGNNV trong céc t& bio bi
nhidm. Fig. 8A thé hién sb ban sao RGNNV trong nhém dong gdy nhiém SINNV +
RGNNV (Nhom 3), so v6i s& ban sao RGNNV trong nhom dbi ching duoc giy
nhidm RGNNV (Nhém 2). Fig. 8B thé hién s& ban sao RGNNV trong su gdy nhiém
SINNV, 24 gi sau & nhom ddng gdy nhidm RGNNV (Nhém 4), so véi s6 lugng ban
sa0 trong nhém dbi chimg dugc gdy nhiém RGNNV (Nhém 2). Fig. 8C thé hién s
ban sao RGNNV trong giy nhiém RGNNV, 24 gi¥ sau ¢ nhom giy nhiém lai SINNV
(Nhom 5), so voi s6 luong ban sao trong nhém d6i chiig gy nhiém RGNNV (Nhém
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2). Céc cdt thé hién do lach tiéu chuin ctia hai mAu khac nhau. Céc thay doi déng ké
vé& mit théng ké (p < 0,01) duoc thé hién bsi dau sao.

Dit lidu tir céc thir nghiém ndy chi ra ring, trong cac té bao dugc gay nhiém véi
SINNV va RGNNV: i) su sao chép gen ciia SINNV duoc uc ché mot ph'?ln voi su co
mit cia RGNNV; ii) su sao chép gen RGNNV duge kich thich véi su ¢6 mat cua
SINNV, va iii) cac hiéu qua dbi v6i su sao chép gen khong twong quan véi sy san
xuét virut 1ay nhiém.

Cac dit li€u chi ra su tc ché sao chép ctia SINNV bdi RGNNV duge md ta nhu
sau. Trong nhém ddng gdy nhi€ém (Nhém 3), dir liéu (Fig. 7A) thé hién su giam & sd
luong ban sao cua gen SINNV, khi so véi nhém dbi chimg (Nhém 1), & thoi diém 12
va 48 gio. Diéu nay 1a rd rang hon trong thir nghiém trong d6 cac té bao duoc giy
nhidm RGNNVduoc giy nhiém lai 24 gid sau véi SINNV (Nhém 5). Trong thir
nghiém nay, dit liéu (Fig. 7C) thé hién su giam sd luong ban sao gen SINNV, khi so
v6i nhom dbi chimg (Nhém 1), & thoi didm 0, 12, 24, 48, 72 va 96 gid. Su gidm s6
luong ban sao gen SINNV 1a khong twong quan mot cdch rd rang voi cac chuan gia
ctia virut SINNV boi céc t€ bao.

Dit liéu nay chi ra sy thuc d4y sao chép RGNNV béi SINNV duoc mo ta nhu
sau. Trong nhém dong gay nhiém (Nhém 3), dir liéu (Fig. 8A) thé hién sy ting sb
luong ban sao gen RGNNV, khi so véi nhom d6i chimg (Nhém 2), & thoi diém 24, 48
va 72 gid. Piéu nay 13 18 rang hon trong thir nghiém trong do6 cac t€ bao dugc giy
nhifm SINNV dugc giy nhiém lai 24 gid sau véi RGNNV (Nhom 4). Trong thu
nghiém nay, dir liéu (Fig. 8B) thé hién sy tang sb luong ban sao gen RGNNV khi so
v6i nhom ddi chimg (Nhém 2), & thoi diém 0, 12, 24 va 48 gid. Tuy nhién, & 96 gio,
s6 luong ban sao gen RGNNV bi giam di so v6i nhom dbi chimg. Su tang sb luong
ban sao gen RGNNV la khong tuong quan mdt cach rd rang véi cac chuin gi4 cia
virut RGNNYV tao ra béi cac té bao.

Chiing t6i cling da thiy ring su giy nhiém cua cac t& bao with SINNV, trude
hoidc x4p xi ddng thdi véi su gy nhidm véi RGNNV, it nhit ban dau thic diy su sao
chép cia ARN RGNNV trong cac té bao, khi so véi su sao chép cia RGNNV trong
cac té bao khong chira SINNV. Hiéu qua dbi v6i sy sao chép nay co thé khong twong

quan véi virut 1ay nhiém dugc tao ra boi céc t€ bao bi gdy nhiém.
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Chung t6i cling thiy ring sw giy nhidm cac t& bao v6i RGNNV, trude hoidc XA&p
xi ddng thdi véi sy gy nhifm SINNV, ttc ché mot phin su sao chép cia ARN
SINNV trong céc té bao, khi so v6i su sao chép ctia SINNV trong céc té bao ma
khong chira RGNNV. Hiéu qua dbi véi su sao chép nay c6 thé khong twong quan véi
virut 18y nhiém dugc tao ra bdi cac t& bao bj gdy nhiém.

Trong khi céc ché phdm, cic phuong phép vi du, va v.v. duge minh hoa bang
c4ch mé ta, va trong khi sy mé ta 13 chi tiét mot cach dang k&, cac chu don khéng
nhim gi6i han hodc theo bat ki cach nao giéi han pham vi don. T4t nhién, khong thé
md ta cac phdi hop c6 thd ¢6 ciia cac thanh phin va hodc phuong phap cho myc dich
md ta céc ché phim, cac phuong phap va v.v. dwoc md ta trong ban md ta nay. Céc lgi
ich va bién ddi bd sung s& 14 16 rang dbi voi ngudi ¢6 hidu biét trung binh trong linh
vuc k¥ thuat. Do d6, su bdc 16 khéng bi gidi han & cac chi tiét cu thé, thiét bi dai dién
va cac vi du minh hoa duoc thé hién va mé ta. Do d6, don sang ché khong nhim bao
gOm tAt ca céc stra dbi, bién dbi va c4c bién thé nim trong pham vi cia don. Ngoai ra,
phén mé ta trén day khong c6 nghia gioi han pham vi cta sang ché. Ngoai ra, pham vi
clia séng ché duoc xac dinh bdi cac yéu ciu bao hd kém theo va cac phuong an tuong

duong cua chung.
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YEU CAUBAO HQ
1. Vacxin chira virut gdy hoai tir thin kinh c4 ming soc (SINNV), trong d6
vacxin ndy bao vé& c4 chéng lai viéc nhiém virut gdy hoai tit thin kinh c4 ma
chim d6 (RGNNV); trong d6 c4 nay dugc chon tir nhém bao gdm c4 mu Chau
Au, ¢4 bon Senegalese, c4 trap diu vang, cd trap do, ca trap thudng, c4 trép trang
va ca du ty nhién; va trong d6 SINNV & dang SINNV bi bét hoat béng nhiét
hodc bang phuong phap hoa hoc.
2. Vacxin theo diém 1, trong d6 SINNV 1a SINNV ¢6 trinh tw nucleotit cADN
c6 phén trim mirc d6 gidng it nhat 95% véi trinh tu nucleotit ctia cac nucleotit tir
604 dén 1030 ctia SEQ ID NO: 4.
3. Vacxin theo diém 1, trong d6 SINNV 1a SINNV ¢6 trinh tu axit amin c6 phin
traim muc do gidng it nhit 95% véi trinh tu axit amin ca cac axit amin tir 204
dén 331 cua SEQ ID NO: 5.
4. Vacxin theo diém 1, trong d6 bao gdm it nhét khoang 1 x 10* TCID50 SINNV
trén mdi lidu.
5. Vacxin theo diém 1, trong d6 SINNV bao gébm SINNV ARN2 ¢6 trinh tu
cADN cua SEQ ID NO: 4.
6. Vacxin theo diém 1, trong d6 SINNV bit hoat bang phuong phép hoéa hoc
duogc bit hoat bang cach st dung etylenimin bac hai.
7. Vacxin chra axit nucleic SINNV; trong d6 axit nucleic SINNV nay & dang
vacxin ADN; va trong d6 axit nucleic SINNV bao gdm trinh tu cADN ¢6 phan
trdm muc do giéng it nhit 95% véi trinh tu nucleotit ctia cac nucleotit tir 604 dén
1030 cua SEQ ID NO: 4.
8. Vacxin theo diém 5, trong d6 SINNV con bao gdm SINNV ARN1 c¢6 trinh tu
cADN cua SEQ ID NO: 1.
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EE NHém a8 chitrng
O Nhom 3

0 12 24 48 72

Thoi diém 18y mau (gier sau dung hop)

B Nhom dsi chimng
7] Nhom4

RGNNV +24h SINNV

IXIOS T ,;!:.L__.,_,,,, B e
1x10° |

S B Nhom d6iching
lxlo S T ——— D Nhém 5

2
lxlo U D U S-S ;,
1x10° /

0 12 24 12 24 48 72

Thori diém 13y mau (gidr sau dung hop)

Fig. 7
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12 24 48

Thei diém 1y miu (gi¢r sau dung hop)

1x10" | —
1x10° |-

1x10° |

2
1x10

1x10°

0 12 24 0 12 24 48 72 96

Thoi diém 1dy-mau (gior sau dung hop)

Fig. 8
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Fig.8 : SEQ ID No. 1

Gen virut gay hoai tir than kinh cd méng soc ma héa protein A, protein B, CDS day du, s6
tiép cén ngén hang gen: AB056571.1

1 taacatcagec tecttgctctg ttgttttgaa cacttacgca aggttaccgt

ttagcataca
61 atacgacaat
gtctggagca
121 gcattttgtg
ggatagggtt
181 gaggattatc
cgcggeggtyg
241 atccgcacga
caagggccat
301 tcccaccagg
cggtgtggtt
361 gagaaatgtg
ggagtaccac
421 gggtcccgte
tgatgaaatc
481 actgaccggc
gcacgaattg
541 gttggccecttg
gtccggggaa
601 gttaaggatg
tgctggtggt
661 aaggacgtgc
gcgctccaaa
721 ccccgtggtt
catcaccgcet
781 ttgtgtggct
ggttacgttg
841 ttcaccgttg
tgttcctttce
901 gcgacttgtce
ggactacatg
961 cgttaccaac
ctctcaggag
1021 gggcccctga
tcecgettcag

tgtaagccat

tcgttacggg

gccaacgtgt

gtatccagaa

aggctgctac

gctacgagcc

agttctatag

acgttatcgt

gecgttccecgat

gttattttac
gccataggat
tctgggcaag
acctctatct
accagttcaa
gctccaacct
aacgtaataa

tcagettggg

-38-

gcgccgettt

ctaccgcctg

cattgcggat

gcagatggaa

cgagcggaad

atacattatc

tcttgecegac

gatgactgac

cctgttgtac

cattactgac

ctggaactac

tctgaaacag

caaacttggyg

gatgggtgag

ccttaagatt

taacgccaat

cctggagggc

gagtttgaac

ttgacatcaa

cgaaaacaaa

ctagtgcgca

agcgctaccyg

tcaccctecac

tteccgtcagg

gttgactatt

acgttccaac

gaccacgtte

aaccaggata

attttgcgeg

atagccecgt

caccgcaaca

agtgagtacyg

ttcaatgctg

aatttcgcta

tcgcacgcecat
aatggcttgc
tgctccgcga
tttecagtgceg
acaccatgat
cgcgtgagaa
actaccgecg
acgtggatat
ccagcactgt
actaccgtgt
ccatgttegt
acattactgg
ttggcgacca
tcgtcectceat
gtgctgaatt
ttacttacat

gtgteccaact



1081 gatttcgaaa
gtcagatact

1141 gttegtcggt
ccttecaggcece

1201 gggtgcgatc
ccactaccaa

1261 gctcttggtg
tgccegtgag

1321 tacgctcecectg
ttccaatgag

1381 cttgccacga
ccgegagceac

1441 atcactccaa
gcccacggec

1501 gggctcggce
gccgttacag

1561 cgggcccgga
caaggacgttc

1621 caaaagaaayg
tgtcccgcecac

1681 acccaaaacyg
ccteccagcat

1741 gttccgtggt
gcagagtttg

1801 gccgcaagtt
cacgttccte

1861 cgtttcatgc
cctcgaccat

1921 ttaacagaat
cacccggcetg

1981 ggcatcaaat
gactgacggyg

2041 aacagcattg
catggatgat

2101 gacgaggcat
atccggaaac

2161 gtgtctgacg
gaaaatagtyg

2221 aatcgtgcac
cgatccctgg

2281 tcatcaccgg
tactacctgt

29370
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acdtccgtac
cggcacgttc
tcgectagega
acacgtacga
ggccgctgac
tcgacggtcg
agatgcacaa
gtcccectatcce
atgatgctaa
aagcatacaa
ttaagctgtc
acatgccaac
ccactgagct
gggagaatgt
tgtccacact
atgacccaga
caaatgcttt
ggacttggat
cgttgetgtce
ctcgeggttce

ctteegtgea

-30-

tgcttatgaa
gtgtaaggag
ggtcgtccac
catcgaccce
tcaaactgcet
tatagcgggt
agtggctagg
cctcacgtat
tcgatatcac
tgecccaaac
cagctacacc
tcacacaccyg
ggttgagact
cgaatttgcc
attgggaaat
ctgcagtegt
cgtcteatat
tggtattgtc
caaaactgct
tccagtgacc

gtcgecgttyg

ctgtcgaaga

gcagccataa

aagcctggag

tctgagcagg

gtatttccaa

ccgcaggcta

gatttcgtgc

gtcgaagagc

gatgagttca

tatccgcgga

tacgetttca

gctgaaattg

gactatagca

atttacaagc

gaactccaag

cttagcggtt

cttgccggec

tacggtgacg

tcttctecteg

ttecctectege

cgcactttge

ataacaattt
ttcacaaatg
agctggcacyg
gcaaatgcta
gtgagtcgcg
aggcaaagag
gcecatttggt
accagaccaa
ctatgategt
acatatcaac
aagaagcagt
ccgaggcetgt
aattcgacgg
gttgggtgca
cacctgetgt
ccgctetcac
gccaagctgg
acggtcttag
gctttgactt
gagtttatct

tcaaactaca



2341 gacacccaat
tctagtcact

2401 gactgcttga
ttgcactgca

2461 cgtgtggtcc
tgaggatcat

2521 gttggaaact
tgccaatgag

2581 ctcggcctca
gtatactggt

2641 cccgtgagcg
gatgcctgtce

2701 gcattagacg
caaggatgga

2761 acaagtccaa
tcaagatgct

2821 gatggacgtg
agatgcgaac

2881 gttcgtgata
gtcggtaccce

2941 ggcccctcta
agctgcacgc

3001 cagcgccagc
taccecececccca

3061 ggaccattgg
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ctgacatcga
caccttttat
aatacgcaga
catggcecctcea
ccacagctga
gacttccccg
gcgaggtcca
caggcgatcg
cgtgtegete
agegecageyg
gcagtggccg
gacgtcgctce

tcccctagtce

-40-

agacgtcggg

tggccattgg

ctacaacgac

gtctgactce

gctactcaag

tctgacaaca

agccggtcet

atcagcacct

tcggeggagt

ccgecageaca

cagaaccgat

tccagtgtag

agctttatgc

tgggctaaga

tgtcgggect

attccgttct

gtcgattgga

cacctegegyg

tcactcgact

agtcaacaac

cgtcgagcta

gaccgtagtc

acgecteege

ggagacagag

gcgagtcace

tgtcctacgce

cgcaggcgta
accaacgcaa
gggttaagaa
atgacgttgt
cgcttgatge
tggaaccgaa
ctcaaactga
gaacagctct
caggtaaacyg
gctetegece
tgagaggagg
tgececgcetcee

ttcggcg



Fig. 10A: SEQ ID NO.2

Trinh ty axit amin
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protein A [virut gdy hoai t&r than kinh ca mang soc]

ngén hang gen: BAB64329.1

1 mrrfefelar msgaafcvvt gyrlltskwl adrvedyrqr viadrkgilr

daavirtsig
61 kgmelvrisv
keyhgsrgfy
121 sladfrgdyr
vesgevkdgyf
181 titddhvhyr
gitalegyly
241 lklgiapfgd
ldymrygqrn
301 nnanfnavty
lsdtvrrsar
361 sckeaaiihk
yareyapgpl
421 tqgtavfpses
vptaglgrpy
481 pltyveehgt
tvphtgnvkl
541 ssytyafkea
gtflrfmren
601 vefaiykrwv
ttdgnsiana
661 fvsylagrqga
lkivnraprg
721 spvtilsrvy
ylvtdeltpt
781 ighwcrayqr
vanelgltta
841 ellkhlaald
dkdgtsptgd
901 rsaprrarta

psvpgpsssyg
961 rrtdgdrvrg

rkghshgeaa
rdeitdrhvi
vaggkdvrhr
gvtlftvdgt
isgegplisl
clgagcdlas
rsnelatidg
kplgrarnda
vilghvpwymp
hldhltelst
gmdddeawtw
ldpwsspasv
nctarvvgya
aytgpvsglp
lgdadgracr

gaargrgrrr

-41-

ternsatdtm
vmtdvdyyvd
iwnyngdtmE
kmgehrnivs
glegnfasvqg
evvhkpgela
riagpgakak
nryhdeftmi
thtpaeiaea
llgnelgapa
igivygddgl
gsplrtllkl
dyndipfwvk
rlttsldlep
srrsdrspgk

spv

igvvekcgye
mhelvglgvp
vrskprgfwa
ivpfatcrsn
lplgdfenir
rhygalgdty
srehitpkmh
vkafgkkeay
vgslaasste
vtrigikydp
rsgnvsdall
httedtgsdi
nedhvgnswp
kmpvaldgev

rdanvrdkrg

pyiispspre
illytfgpst
slkgilrdit
llkiseygae
tayelsknnn
didpseqgqgkce
kvardfvrhl
napnyprnis
lvetdyskfd
dcsrlsgsal
sktasslgfd
edvgwaktga
gsdsvdwndv
gagpsqgpgt

rrsttpprsr
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Fig. 10b: SEQ ID NO.2

Trinh tw axit amin
protein A [virut gy hoai tir than kinh cd mang soc]
ngan hang gen: BAB64330.1

1 megvggaidg hlveleqlfk mlmdvrvalg gvtvvgvnem rtfvisasaa
agrlralarr
61 ypaplavaae pmete
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Fig. 10b: SEQ ID NO.4

Trinh tw axit amin
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virut gay hoai tlr than kinh ¢4 méng soc ma héa protein vé, cds day du

ngan hang gen: AB056572.1

1 taatctaaca ccgctttgeca agtcaaaatg gtacgcaaag gtgataagaa

attggcaaaa

61 cccccgacca caaaggccgce caattctcaa

gcgccgtcege

121 agtggtaggg

tggacgtgcg

181 accaatgatg

tccagccggg

241 acaggaacayg

cctgeccacgg

301 cttggacacg

gttcgaaatt

361 cagccaatgt

gcetgatcca

421 actgacaacg

cgtecgccaaa

481 tggtgggaaa

gacctcaacc

541 gggaaggagc

tggcagcaac

601 actgatgttg

tgtcecegtcee

661 cttgagacac

ccacaacgat

721 tccattaaca

ccaactcgac

781 ctegctectg

ttacaatctt

841 ggagtgggcyg

tggagacact

901 caggtacctg

gacattcaca

961 gttggggcac

ggctggcacg

ctgatgcacc

tccatatcto

atggaaagat

ctgctegaat

gccecceccecgceaaa

accacacctt

gtcgaacagt

agcgattgac

tecaacgtgtc

ctgaggacac

acggttacac

caaacgctgt

acgtcgaccyg

ctgggtactt

cctactactc

cttagctaag

gggaatgtca

tgtegtegat

cttececagega

cacgggeggt

cgatgcgcetce

ccggceccag

atcacctggce

agtcecatgtgt

caccgcteca

tggatttcgt

ctttgtcact

ggccgtgtac

tgactgggga

cgaccagcaa

ccacgtcgac

gcatcgacta

cggategctce

tccacaatcg

tacgetgttg

ggttacgttyg

caagcaactc

tatactcgaa

cggctggtac

cgctggageg

attactaccce

tccattctct

gacaaaccgt

tggcacctgc

ctgtgggatg

ccacggcaaa

gtgcaacaca
tcacgggatt
aagcagttgt
ttcecagaact
aaacactgga
ctggcttcct
gtggtgcagt
cgcttctetyg
tcctgtgtgt
ttecgecttag
aggcgececact
tgggcgcgac
tgcccattga
ggaagaaagc
actttaacaa

tcttgetgec
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1021 ctcttcacccec gtgttgactc ggaaaactaa
gtgecgtatceg

1081 tggatgacca attcgagaaa ttgattacgg
gaaattgaca

1141 acaacaagag cgaaattgaa gctatcgcta
cccaaggagg

1201 gctcgattge tattgttggt accattgacg
ggcgcecttace

1261 tcgccgaacce tgtctagcecgt gecttgatacg
gtccaacgcc

1321 gaggatttcc ctctttggge ttgttgggtt
agcaccaccyg

1381 ccatgtggtt aaatggcdcge tgatcgecac

Fig. 12: SEQ ID NO.5

Trinh tw axit amin
protein vé [virut gdy hoai t&r than kinh ca méng soc mé]
ngan hang gen: BAB64331.1

ccgggtcate cggatcccta
cactaaccac tatcaaaatt
acaaattaaa cgacaaagca
gcecgtacctgg aacagttgac
gtgccagett caccagtctt
accgttaget ccgcgcagtg

attacteggc g

1 mvrkgdkkla kppttkaans gprrratqrr rsgradapla kastitgfgr

atndvhisgm
61 sriagavvpa gtgtdgkivv dstivpellp

igpmcpantg
121 ggyvagflpd ptdndhtfda lgatrgavva

tgkeqgrltsp
181 grlvllcvgs ntdvvnvsvm crwsvrlsvp

dsinngytgt
241 resillgatgl dlapanavfv tdkplpidyn

tqgvpagyfdw
301 glwddfinktf tvgapyysdg gprgillpag

rlghaarifq ryavetlefe
kwwesrtvrp qytrtllwts
sletpedtta pittgaplhn
lgvgdvdrav ywhlrkkagd

tlftrvdsen
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<210> 1
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<400> 1

taacatcagc tcttgctctg ttgttttgaa
atacgacaat tgtaagccat gcgccgcttt
gcattttgtg tcgttacggg ctaccgcctg
gaggattatc gccaacgtgt cattgcggat
atccgcacga gtatccagaa gcagatggaa
tcccaccagg aggctgctac cgagcggaac
gagaaatgtyg gctacgagcc atacattatc
gggtcccgtc agttctatag tcttgccgac
actgaccggc acgttatcgt gatgactgac

gttgactatt
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aggttaccgt

tcgcacgcat

aatggcttgc

ttctccgega

tttcagtgcg

acaccatgat

cgcgtgagaa

actaccgccg

acgtggatat

vacxin ch¢a virut gdy hoai t&r than kinh cd mdng soc (SINNV)

ttagcataca

gtctggagca

ggatagggtt

cgcggeggtg

caagggccat

cggtgtggtt

ggagtaccac

tgatgaaatc

gcacgaattg

60

120

180

240

300

360

420

480

540



gttggccttg

gttaaggatg

aaggacgtgc

ccccgtggtt

ttgtgtggct

ttcaccgttg

gcgacttgtc

cgttaccaac

gggcccctga

gatttcgaaa

gttcgtcggt

gggtgcgatc

gctcttggtg

tacgctcctg

cttgccacga

atcactccaa

gggctcggcc

cgggcccgga

caaaagaaag

acccaaaacg

gttccgtggt

gccgcaagtt

cgtttcatgc

gcgttccgat

gttattttac

gccataggat

tctgggcaag

acctctatct

accagttcaa

gctccaacct

aacgtaataa

tcagcttggg

acatccgtac

cggcacgttc

tcgctagecga

acacgtacga

ggccgctgac

tcgacggtcg

agatgcacaa

gtccctatcc

atgatgctaa

aagcatacaa

ttaagctgtc

acatgccaac

ccactgagct

gggagaatgt

cctgttgtac

cattactgac

ctggaactac

tctgaaacag

caaacttggg

gatgggtgag

ccttaagatt

taacgccaat

cctggagggc

tgcttatgaa

gtgtaaggag

ggtcgtccac

catcgacccc

tcaaactgct

tatagcgggt

agtggctagg

cctcacgtat

tcgatatcac

tgccccaaac

cagctacacc

tcacacaccg

ggttgagact

cgaatttgcc
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acgttccaac
gaccacgttc
aaccaggata
attttgcgcg
atagccccgt
caccgcaaca
agtgagtacg
ttcaatgctg
aatttcgcta
ctgtcgaaga
gcagccataa
aagcctggag
tctgagcagg
gtatttccaa
ccgcaggcta
gatttcgtgc
gtcgaagagc
gatgagttca
tatccgcgga
tacgctttca
gctgaaattg
gactatagca

atttacaagc

-46-

ccagcactgt

actaccgtgt

ccatgttcgt

acattactgg

ttggcgacca

tcgtctccat

gtgctgaatt

ttacttacat

gtgtccaact

ataacaattt

ttcacaaatg

agctggcacg

gcaaatgcta

gtgagtcgcg

aggcaaagag

gccatttggt

accCagaccaa

ctatgatcgt

acatatcaac

aagaagcagt

ccgaggctgt

aattcgacgg

gttgggtgca

gtccggggaa

tgctggtggt

gcgctccaaa

catcaccgct

ggttacgttg

tgttcctttc

ggactacatg

ctctcaggag

tccgcttceag -

gtcagatact

ccttcaggcc

ccactaccaa

tgccegtgag

ttccaatgag

ccgcgagcac

gcccacggcec

gccgttacag

caaggcgttc

tgtcccgceac

cctccagcat

gcagagtttg

cacgttcctc

cctcgaccat

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920



ttaacagaat

ggcatcaaat

aacagcattg

gacgaggcat

gtgtctgacg

aatcgtgcac

tcatcaccgg

gacacccaat

gactgcttga

cgtgtggtcc

gttggaaact

ctcggcctca

cccgtgageg

gcattagacg

acaagtccaa

gatggacgtg

gttcgtgata

ggcccctcta

cagcgccagce

ggaccattgg

<210> 2

<211> 983

<212> PRT
<213>

tgtccacact

atgacccaga

caaatgcttt

ggacttggat

cgttgctgtc

ctcgeggttce

cttccgtgea

ctgacatcga

caccttttat

aatacgcaga

catggcctca

ccacagctga

gacttccccg

gcgaggtcca

caggcgatcg

cgtgtcgctc

agcgccageg

gcagtggccg

gacgtcgctc

tcccctagtc

Vvirut gay hoai

attgggaaat

ctgcagtcgt

cgtctcatat

tggtattgtc

caaaactgct

tccagtgacc

gtcgccgttg

agacgtcggg

tggccattgg

ctacaacgac

gtctgactcc

gctactcaag

tctgacaaca

agccggtecct

atcagcacct

tcggcggagt

ccgcagcaca

cagaaccgat

tccagtgtag

agctttatgc
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gaactccaag
cttagcggtt
cttgccggec
tacggtgacg
tcttctcteg
ttcctetege
cgcactttgce
tgggctaaga
tgtcgggect
attccgttct
gtcgattgga
cacctcgcgg
tcactcgact
agtcaacaac
cgtcgagcta
gaccgtagtc
acgccteccgce
ggagacagag
gcgagtcacc

tgtcctacgce

cacctgctgt

ccgctctcac

gccaagctgg

acggtcttag

gctttgactt

gagtttatct

tcaaactaca

cgcaggcgta

aCCaacgcaa

gggttaagaa

atgacgttgt

cgcttgatgce

tggaaccgaa

ctcaaactga

gaacagctct

caggtaaacg

gctctcgecc

tgagaggagg

tgcccgctec

ttcggcg

te than kinh ca mang soc

-47-

cacccggctg

gactgacggg

catggatgat

atccggaaac

gaaaatagtg

cgatccctgg

tactacctgt |

tctagtcact

ttgcactgca

tgaggatcat

tgccaatgag

gtatactggt

gatgcctgtc

caaggatgga

tcaagatgct

agatgcgaac

gtcggtaccc'

agctgcacgc

tacccccccc

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3107



<400> 2
Met Arg Arg

1

Cys val val

Arg val Glu
35

Leu Arg Asp
50

Leu Vval Arg
65

Thr Glu Arg

Cys Gly Tyr

Tyr His Gly
115

Tyr Arg Arg
130

val Asp Tyr
145

ITe Leu Leu

Phe

Thr

20

Asp

Ala

Ile

Asn

Glu

100

Ser

Asp

Tyr

Tyr

Glu

Gly

Tyr

Ala

Ser

Ser

85

Pro

Arg

Glu

val

Thr
165

Phe

Tyr

Arg

val

val

70

Ala

Tyr

Gln

Ile

Asp

150

Phe

Glu

Arg

Gln

Ile

55

Arg

Thr

Ile

Phe

Thr

135

Met

Gln

Leu

Leu

Arg

40

Arg

Lys

Asp

Ile

Tyr

120

Asp

His

Pro

29370

Ala Arg
10

Leu Thr

25

val Ile

Thr Ser

Gly His

Thr Met

90

ser Pro

105

Ser Leu

Arg His

Glu Leu

Ser Thr
170

-48-

Met

ser

Ala

Ile

Ser

75

Ile

Ser

Ala

val

val

155

val

Ser

Lys

Asp

Gln

60

His

"Gly

Pro

Asp

Ile

140

Gly

Ser

Gly

Trp

Arg

45

Lys

GlIn

val

Arg

Phe

125

val

Leu

Gly

Ala

Leu

30

Lys

Gln

Glu

val

Glu

110

Arg

Met

Gly

Glu

Ala

15

Ala

Gln

Met

Ala

Glu

95

Lys

Gln

Thr

val

val
175

Phe

Asp

Ile

Glu

Ala

80

Lys

Glu

Asp

Asp

Pro

160

Lys



Asp

Gly

Met

Ile

225

Leu

val

Pro

Ala

Phe

305

Gly

Glu

Asp

Gly

Gly

Phe

210

Leu

Lys

Asp

Phe

Glu

290

Asn

Leu

Asn

Thr

Tyr

Lys

195

val

Arg

Leu

GlIn

Ala

275

Leu

Ala

Glu

Ile

val

Phe

180

Asp

Arg

Asp

Gly

Phe

260

Thr

Asp

val

Gly

Arg

340

Arg

Thr

val

ser

Ile

Ile

245

Lys

Cys

Tyr

Thr

Asn

325

Thr

Arg

Ile

Arg

Lys

Thr

230

Ala

Met

Arg

Met

Tyr

310

Phe

Ala

Ser

Thr

His

Pro

215

Gly

Pro

Gly

Ser

Arg

295

Ile

Ala

Tyr

Ala

Asp

Arg

200

Arg

Ile

Phe

Glu

Asn

280

Tyr

Ser

ser

Glu

Arg
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Asp

185

Ile

Gly

Thr

Gly

His

265

Leu

Gln

Gln

val

Leu

345

Ser

Trp

Phe

Ala

Asp

250

Arg

Leu

Gln

Glu

Gln

330

Ser

Cys

-49-

val

Asn

Trp

Leu

235

Gln

Asn

Lys

Arg

Gly

315

Leu

Lys

Lys

TYyr

Ala

220

Cys

val

Ile

Ile

Asn

300

Pro

Pro

Asn

Glu

Tyr

Asn

205

Ser

Gly

Thr

val

Ser

285

Asn

Leu

Leu

Asn

Ala

Arg

190

Gln

Leu

Tyr

Leu

Ser

270

Glu

Asn

Ile

Gln

Asn

350

Ala

val

Asp

Lys

Leu

Phe

255

Ile

Tyr

Ala

Ser

Asp

335

Leu

Ile

Ala

Thr

Tyr

240

Thr

val

Gly

Asn

Leu

320

Phe

Ser

Ile



His

Lys

385

Asp

Pro

Asn

Ala

Asp

465

Pro

Arg

Ala

Ile

Lys

370

Pro

Ile

Gly

Glu

Lys

450

Phe

Leu

Asn

Phe

Ser
530

355

cys

Gly

Asp

Pro

Leu

435

ser

val

Thr

Asp

Gln

515

Thr

Leu

Glu

Pro

Leu

420

Ala

Arg

Arg

Tyr

Ala

500

Lys

val

GlIn

Leu

ser

405

Thr

Thr

Glu

His

val

485

Asn

Lys

Pro

Ala

Ala

390

Glu

Gln

Ile

His

Leu

470

Glu

Arg

Glu

His

Gly

375

Arg

Gln

Thr

Asp

Ile

455

val

Glu

Tyr

Ala

Thr
535

360

Cys

His

Gly

Ala

Gly

440

Thr

Pro

His

His

Tyr

520

Gln

29370

Asp

Tyr

Lys

val

425

Arg

Pro

Thr

Gln

Asp

505

Asn

Asn

Leu Ala

Gln Ala
395

Cys Tyr
410

Phe Pro

Ile Ala

Lys Met

Ala Gly

475

Thr Lys

490

Glu Phe

Ala Pro

val Lys

-50-

Ser

380

Leu

Ala

sSer

Gly

His

460

Leu

Pro

Thr

Asn

Leu
540

365

Glu

Gly

Arg

Glu

Pro

445

Lys

Gly

Leu

Met

Tyr

525

Ser

val

Asp

Glu

Ser

430

Gln

val

Arg

GlIn

Ile

510

Pro

ser

val

Thr

Tyr

415

Arg

Ala

Ala

Pro

Arg

495

val

Arg

Tyr

His

Tyr

400

Ala

Ser

Lys

Arg

Tyr

480

Ala

Lys

Asn

Thr



Tyr

545

Thr

Ser

Phe

Trp

Glu

625

Asp

Ile

Asp

Gly

Ser

705

Ser

Ala

His

sSer

Leu

val

610

Leu

cys

Ala

Asp

Leu

690

Ser

Pro

Phe

Thr

Thr

Arg

595

His

GlIn

Ser

Asn

Asp

675

Arg

Leu

val

Lys

Pro

Glu

580

Phe

Leu

Ala

Arg

Ala

660

Glu

ser

Gly

Thr

Glu

Ala

565

Leu

Met

Asp

Pro

Leu

645

Phe

Ala

Gly

Phe

Phe

Ala

550

Glu

val

Arg

His

Ala

630

Ser

val

Trp

Asn

Asp

710

Leu

val

Ile

Glu

Glu

Leu

615

val

Gly

Ser

Thr

val

695

Leu

Ser

Leu

Ala

Thr

Asn

600

Thr

Thr

Ser

Tyr

Trp

680

Ser

Lys

Arg
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Gln

Glu

Asp

585

val

Glu

Arg

Ala

Leu

665

Ile

Asp

Ile

val

Ala

570

TYyr

Glu

Leu

Leu

Leu

650

Ala

Gly

Ala

val

Tyr

-51-

val

555

val

Ser

Phe

Ser

Gly

635

Thr

Gly

Ile

Leu

Asn

715

Leu

Pro

GlIn

Lys

Ala

Thr

620

Ile

Thr

Arg

val

Leu

700

Arg

Asp

Trp

Ser

Phe

Ile

605

Leu

Lys

Asp

Gln

Tyr

685

Ser

Ala

Pro

Tyr

Leu

Asp

590

Tyr

Leu

Tyr

Gly

Ala

670

Gly

Lys

Pro

Trp

Met

Ala

575

Gly

Lys

Gly

Asp

Asn

655

Gly

Asp

Thr

Arg

Ser

Pro

560

Ala

Thr

Arg

Asn

Pro

640

Ser

Met

Asp

Ala

Gly

720

Ser



Pro

Thr

Gln

Cys

785

Asp

Asn

Asn

Leu

Ser

865

Gln

Pro

Ala

cys

Ala

770

Arg

Tyr

Ser

Glu

Asp

850

Leu

Ala

Thr

Ser

Asp

755

Tyr

Ala

Asn

Trp

Leu

835

Ala

Asp

Gly

Gly

val

740

Thr

Leu

Tyr

Asp

Pro

820

Gly

Tyr

Leu

Pro

Asp
900

725

GlIn

GlIn

val

GlIn

Ile

805

Gln

Leu

Thr

Glu

Ser

885

Arg

Ser

Ser

Thr

Arg

790

Pro

Ser

Thr

Gly

Pro

870

Gln

Ser

Pro

Asp

Asp

775

Asn

Phe

Asp

Thr

Pro

855

Lys

Gln

Ala

Leu

Ile

760

Cys

cys

Trp

Ser

Ala

840

val

Met

Pro

Pro
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Arg

745

Glu

Leu

Thr

val

val

825

Glu

Ser

Pro

Gln

Arg
905

730

Thr

Asp

Thr

Ala

Lys

810

Asp

Leu

Gly

val

Thr

890

Arg
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Leu

val

Pro

Arg

795

Asn

Trp

Leu

Leu

Ala

875

Asp

Ala

Leu

Gly

Phe

780

val

Glu

Asn

Lys

Pro

860

Leu

Lys

Arg

Lys

Trp

765

Ile

val

Asp

Asp

His

845

Arg

Asp

Asp

Thr

Leu

750

Ala

Gly

GlIn

His

val

830

Leu

Leu

Gly

Gly

Ala
910

735

Lys

His

Tyr

val

815

val

Ala

Thr

Glu

Thr

895

Leu

Thr

Thr

Trp

Ala

800

Gly

Ala

Ala

Thr

val

880

ser



Asp

Gly

Thr

945

Arg

Gln

Ala

Lys

930

Pro

Arg

Arg

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

<400>

Asp

915

Arg

Pro

Thr

Arg

3
75
PRT

Gly

Asp

Arg

Asp

Arg
980

Arg

Ala

Ser

Gly

965

Ser

Ala

Asn

Arg

950

Asp

Pro

cys

val

935

Pro

Arg

val

29370

Arg Ser Arg
920

Arg Asp Lys

Ser val Pro

val Arg Gly
970

Arg Ser

Arg Gln
940

Gly Pro
955

Gly Ala

Virut gdy hoai tir thin kinh cd mang soc

Met Glu Gln

1

GIn Leu Phe

Thr val val

35

Ala Ala Ala

50

Leu Ala val

65

val

Lys

20

Gln

Gln

Ala

Gln

5

Met

val

Arg

Ala

Gln

Leu

Asn

Leu

Glu
70

Ala

Met

Glu

Arg

55

Pro

Ile Asp Gln
10

Asp val Arg
25

Met Arg Thr
40

Ala Leu Ala

Met Glu Thr
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His Leu

val Ala

Phe val

Arg Arg

60

Glu
75

Asp

925

Arg

Ser

Ala

val

Leu

Ile
45

Tyr

Arg

Arg

Ser

Arg

Glu

Gly

30

Ser

Pro

Ser

Ser

Ser

Gln
975

Leu

15

Gly

Ala

Ala

Pro

Thr

Gly

960

Arg

Glu

val

Ser

Pro



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

DNA

<400> 4
taatctaaca

cccccgacca

agtggtaggg

accaatgatg

acaggaacag

cttggacacg

cagccaatgt

actgacaacg

tggtgggaaa

gggaaggagc

actgatgttg

cttgagacac

tccattaaca

ctcgectcctg

ggagtgggcg

caggtacctg

gttggggcac

ctcttcaccc

tggatgacca

1421

Virut gay hoai

ccgectttgea

caaaggccgc

ctgatgcacc

tccatatctc

atggaaagat

ctgctcgaat

gccccgcaaa

accacacctt

gtcgaacagt

agcgattgac

tcaacgtgtc

ctgaggacac

acggttacac

caaacgctgt

acgtcgaccg

ctgggtactt

cctactactc

gtgttgactc

attcgagaaa

29370

t than kinh ca mang soc

agtcaaaatg

caattctcaa

cttagctaag

gggaatgtca

tgtcgtcgat

cttccagcga

cacgggcggt

cgatgcgctc

ccggccccag

atcacctggc

agtcatgtgt

caccgctcca

tggatttcgt

ctttgtcact

ggccgtgtac

tgactgggga

cgaccagcaa

ggaaaactaa

ttgattacgg

gtacgcaaag

ccacgtcgac

gcatcgacta

cggatcgctc

tccacaatcg

tacgctgttg

ggttacgttg

caagcaactc

tatactcgaa

cggctggtac

cgctggagceg

attactaccc

tccattctct

gacaaaccgt

tggcacctgc

ctgtgggatg

ccacggcaaa

ccgggtcatc

cactaaccac

gtgataagaa

gtgcaacaca

tcacgggatt

aagcagttgt

ttccagaact

aaacactgga

ctggcttcct

gtggtgcagt

cgcttctctyg

tcctgtgtgt

ttcgccttag

aggcgccact

tgggcgcgac

tgcccattga

ggaagaaagc

actttaacaa

tcttgctgec

cggatcccta

tatcaaaatt

attggcaaaa

gcgeccgtege

tggacgtgcg

tccagccggg

cctgccacgg

gttcgaaatt

gcctgatcca

cgtcgccaaa

gacctcaacc

tggcagcaac

tgtcccgtcc

ccacaacgat

ccaactcgac

ttacaatctt

tggagacact

gacattcaca

ggctggcacg

gtgcgtatcg

gaaattgaca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140
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acaacaagag cgaaattgaa gctatcgcta acaaattaaa cgacaaagca cccaaggagg 1200
gctcgattgc tattgttggt accattgacg gcgtacctgg aacagttgac ggcgcttacc 1260
tcgccgaacc tgtctagcgt gcttgatacg gtgccagctt caccagtctt gtccaacgcc 1320
gaggatttcc ctctttgggc ttgttgggtt accgttagct ccgcgcagtg agcaccaccg 1380
ccatgtggtt aaatggccgc tgatcgccac attactcggc g 1421
<210> 5

<211> 340

<212> PRT

<213> Vvirut gdy hoai tu than kinh cd mang soc
<400> 5

Met val Arg Lys Gly Asp Lys Lys Leu Ala Lys Pro Pro Thr Thr Lys
1 5 10 15

Ala Ala Asn Ser Gln Pro Arg Arg Arg Ala Thr GIn Arg Arg Arg Ser
20 25 30

Gly Arg Ala Asp Ala Pro Leu Ala Lys Ala Ser Thr Ile Thr Gly Phe
35 40 45

Gly Arg Ala Thr Asn Asp val His Ile Ser Gly Met Ser Arg Ile Ala
50 55 60

Gln Ala val val Pro Ala Gly Thr Gly Thr Asp Gly Lys Ile val val
65 70 75 80

Asp Ser Thr Ile val Pro Glu Leu Leu Pro Arg Leu Gly His Ala Ala
85 90 95

Arg Ile Phe GIn Arg Tyr Ala val Glu Thr Leu Glu Phe Glu Ile Gln
100 105 110
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Pro

Pro

Arg

145

GlIn

Leu

Asp

val

Gln

225

Arg

Ala

val

Gly

Met

Asp

130

Gly

Tyr

Thr

val

Pro

210

Ala

Ser

val

Gly

Asp
290

cys

115

Pro

Ala

Thr

Ser

val

195

Ser

Pro

Ile

Phe

Asp

275

Thr

Pro

Thr

val

Arg

Pro

180

Asn

Leu

Leu

Leu

val

260

val

GIn

Ala

Asp

val

Thr

165

Gly

val

Glu

His

Leu

245

Thr

Asp

val

Asn

Asn

Ala

150

Leu

Arg

Ser

Thr

Asn

230

Gly

Asp

Arg

Pro

Thr

Asp

135

Lys

Leu

Leu

val

Pro

215

Asp

Ala

Lys

Ala

Ala
295

Gly

120

His

Trp

Trp

val

Met

200

Glu

Ser

Thr

Pro

val

280

Gly

29370

Gly

Thr

Trp

Thr

Leu

185

Cys

Asp

Ile

Gln

Leu

265

Tyr

Tyr

Gly

Phe

Glu

Ser

170

Leu

Arg

Thr

Asn

Leu

250

Pro

Trp

Phe
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Tyr

Asp

Ser

155

Thr

Cys

Trp

Thr

Asn

235

Asp

Ile

His

Asp

val

Ala

140

Arg

Gly

val

Ser

Ala

220

Gly

Leu

Asp

Leu

Trp
300

Ala

125

Leu

Thr

Lys

Gly

val

205

Pro

Tyr

Ala

Tyr

Arg

285

Gly

Gly

Gln

val

Glu

Ser

190

Arg

Ile

Thr

Pro

Asn

270

Lys

Leu

Phe

Ala

Arg

GlIn

175

Asn

Leu

Thr

Gly

Ala

255

Leu

Lys

Trp

Leu

Thr

Pro

160

Arg

Thr

Ser

Thr

Phe

240

Asn

Gly

Asp
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Asp Phe Asn Lys Thr Phe Thr val Gly Ala Pro Tyr Tyr Ser Asp Gln

305

310

315 320

Gln Pro Arg GIn Ile Leu Leu Pro Ala Gly Thr Leu Phe Thr Arg val

325

Asp Ser Glu Asn

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

<220>
<223>

<400>

340

6

23

DNA

Trinh tu nhan tao

oligo

6

gacaccaccg ctccaattac tac

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

<220>
<223>

<400>

7

23

DNA

Trinh tu nhdn tao

oligo

7

acgaaatcca gtgtaaccgt tgt

330 335
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