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BANH 61A KHA NANG TAD DAP UNG MIEN DICH CUA KHANG NGUYEN
VIRUS GAY BENH HOAI TU THAN KINH (NNV)
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Lé Viin Ndm*, Trdn Thé Muru®, Nguyén Quang Link'

TOM TAT
Dénh gi4 kha ning tao dép img mién djch cia khang nguyén virus gdy bénh hoai tir thén kinh
(NNV) bAt hoat, E. coli BL2I/NNV va khéng nguyén t4i tb hgp T4 trén thd va cA ma con cho théy:

Trong huyét thanh thé, dénh gi4 bing hé thdng in vitro, khdng thé trung hda dat cao nhét & ngiy
thir 35-45 sau khi gdy mién dich. Mic d¢ gy dap img cia NNV bét hoat va E. coli BLZI/NNV Iz
tuong duong nhau, khang thé trung hoa cé 4§ pha lodng huyét thanh dat 1:800-1:1600 & ngay thir
35-45, dén ngdy thi 60 con 1:400; & 16 thd tiém protein t4i td hop T4, mirc ¢ dap img mién dich
kém hon, khéng thé trung hoa dat dugc véi do pha loang huyét thanh 1a 1:200 va 1:100 & cac ngdy
tuong umg. Biing hé théng in vivo, dd pha loing huyét thanh c6 khéng thé trung hda & ngdy thit 60
12 1:100, 1:50, 1:10, twong tmg véi cc 16 gdy mién dich boi NNV bat hoat, E. coli BL21/NNV vi
protein tai t& hop T4.

Déi véi ca ma con, khéng thé trung hoa vin duge phat hién & ngay thir 90 véi ca ba 16 thi nghiém
(mic di gen ma héa khéng nguyén ciia NNV dugc phat hién thiy trong 16 ¢4 thi nghiém véi E. coli
BL21/NNV vi protein tii t& hgp T4), mirc d6 tao dap img mién dich manh nhat 1a & ngay thir 30-
45. Trong @6, dap img mién dich diic hidu & ca dugc tiém NNV bét hoat cao hon khang nguyén tai
t5 hop T4 va tuong duong véi vi khudn bidu higo gen ma héa khang nguyén E. coli BL21/NNV. Sy
hinh thanh khang thé trung hda NNV & c4 mi con cho dén ngay thir 90 1a co s¢ d& san xut vacxin
phong bénh.

Tir khéa: Khang thé trung hoa, Dap ing mién dich, Virus gay hoai tir thin kinh (NNV), Khéng
nguyén tai 16 hop

Evaluation of ability on inducing immune response

of nervous necrosis virus antigen

Nguyen Thi Thanh, Pham Thi Tam, Pham Cong Hoal,
Le Van Nam, Tran The Muu, Nguyen Quang Linh

SUMMARY

_Ability of inducing immune response of the inactivated Nervous Necrosis Virus (NNV), E.
coliBL21/NNV expression of T4 gene, encoding NNV antigen and T4 gene recombinant protein,
encoding NNV antigen in rabbit and grouper fry was evaluated.

The studied result indicated that: In rabbit serum, by using an in vitro assay system,
neutralized antibody reached the highest level at the days: 35th - 45th after immunization.

! Khoa Nong Lam Ngu, Tardmg Dai hoc Vinh * Héi ddng Chirc danh Gido sw Nha nuée
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The level of inducing immune response of the inactivated NNV and £. coli BL21/NNV was
equal, neutralized antibody diluting serum reached 1:800-1:1600 at the days: 35" - 45", Until
the day 60", 1this concentration reduced to 1:400. In the rabbit group vaccinated with T4
recombinant protein, level of immune response was lower, neutralized antibody with diluting
serum concentration reached 1:200 and 1:100 at the days: 35th - 45th. By using an in vivo
assay system, the diluting serum concentrations having neutralized antibody in the day 60ih
were 1:100, 1:50, 1:10, respectively to the vaccinated groups with the inactivated NNV, E. coli
BL21/NNV and T4 gene recombinant protein.

For grouper fry, neutralized antibody was still found at the day 90th with 3 experimental
groups (although gene encoding antigen of NNV was identified in the experimental fish group
with £. coli BL21/NNV and T4 gene recombinant protein). The highest level of creating immune
response was al the days: 30th- 45th. Of which, the specific immune response in fish vaccinated
with inactivated NNV was higher than that of T4 gene recombinant antigen and similar with E.
coliBL21/NNV, expression of T4 gene, encoding NNV antigen. The creation of NNV neutralized
antigen in grouper fry until the day 90th was a basis for producing vaccine against NNV disease
in marine fish culture.

Key words: Neutralized antibody, Immune response, Nervous Necrosis Virus (NNV),

Recombinant antigen.

I. DAT VAN DE

Nervous Necrosis Virus (NNV) c6 kha nang
gly bénh trén 4u tring, juvenile cia nhidu loai
c4 bién [9]. O Viét Nam, bénh hoai tir thin kinb
43 dugc phat hign trén ¢4 mu va cé chinh [1, 2].
Trén ca mu, b¢nh gay thi¢t hai chu yéu cho ca
[+ giai doan Au tring va ca bjt, ty 1& thit thoat
c6 thé 1én &1 90%. Xay dung cac giai phép
gidm st va khéng ché bénh cén trién khai ddng
b cac nghlen ciru vé& dich t, chén dodn va
d3c diém mién dich hoc [4, 11, 13]. pé ngan
ngira kha nang nhiém bénh vao éu tring min
cém, ca duge xu ly bang ozone, iodine & ham
lugng thap, cac dung cy dp nd duge xir Iy bing
sodium hypochlorite, benzalkonium chloride
hodc iodine [3]. Tuy nhién, cdc phuong thirc sat
tring nay khﬁng dam bao loat tnx virus ¢ cic
glal doan san xuit g16ng vi vty ¢4 bot c6 thé bi
nhiém NNV ¢ giai doan nuéi thwong phim. Vi
viiy, phong bénh bling vacxin 1a giai phép gitp
kiém 504t ¢6 hidu qua bénh do virus nay [11].

Trong vai nim gin ddy, vacxin protein ti to
hop dugc nghién ciru va img dung dé ngin ngira
céc bénh nbu hoai tir tuyén tuy do Infectious
Pancreatic Necrosis Virus (IPNV) [5], xudt
huyét do Viral Heamorrhagic Septicaemia
Virus (VHSV) [8], hoai tir co quan tao méu

do Infectious Hematopoietic Necrosis Virus
(IHNV) [7], hoai tr thin kinh do Nervous
Necrosis Virus [6, 12]. Trong nghién ctru nay,
chling t6i tién hanh danh gia kha ning dap img
mién dich cua ci mi véi khang nguyén cta
NNV dé lam co s san xuft vacxin téi to hop
phong bénh hoai tr thin kinh trén cé mu,

IL VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1, Vit li¢u nghién ciru
- Chang virus giy benh hoai tr thdn kinh
(NNV) ky higu KHOS bt hoat bing formalin.
- Ching vi khuin E.coli BL2I/NNV biéu
hién gen T4 ma héa khang nguyén vo cia NNV,
- Protein téi 16 hop gen T4 ma hoa khing
nguyén vo ctia NNV,
2.2 Phuong phip nghién cira
2.2.1 Phuong phdp bét hogt virus

NNV duge bét hoat boi formalin 0,3% &
37°C trong 12h. Sau 12h trung hoa formalin
hﬁng dung dich Na,S,0, 35%, thyc hién lac dich
lién tyc trong 24 gid.
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2.2.2 Phuong phip tgo sinh khéi vi khudn
E.coli BL2I/NNV

Chimg vi khudn E.coli BL2I/NNV
mang gen T4 md hda khang nguyén vd cia
NNV du(yc hoal héa trong 10ml méi trudng LB
& 37°C r6i tiép tuc tAng sinh trong 11 méi trudng
LB ¢c6 chira ampicillin (100 mg/ml) & 37°C cho
dén khi dat mt 6 ¢6 gid trj OD, = 0,6 B sung
IPTG | mM vao canh khuan rél lle tye nudi
6h & 37°C. Vi khuan dugc ly tim va giix trong
PBS dé gy dap img mién dich cho dong vat thi
nghi¢m,

2.2.3 Phuong phdp tach, tinh sach protein tdi
16 hop

Protein t4i 16 hop duge tao ra tir qua
trinh biéu én gen mé héa khang nguyén vo T4
chia NNV trong té bao th BL21 dugc tach
chiét va tinh sach b’mg ot shc ky &i lyc Ni -NTA
(Qiagen, My). E.coli BL2I/NNV dugc tang
sinh trong méi trudmg LB & 37°C trong 6 ueng
rdi xtr ly bing phuong phép siéu am siéu toc
trong dung dich pha v 1€ bao (8 M Urea, 100
mM NaH PO,, 10 mM Tris- HCI, pH 8) i ly
tim 10 phur IOC d6 14.000 vong/phut. Dich noi
dugce bd sung vao cot sic ky S0 % Ni - NTA vai
dung dich dém (8 M Urea, 100 mM NaH,PO,,
10 mM Tris- HCL, pH 6.3). Protein tai (o hqp
dugc tach bing cac dung dich thim (8 M Urea,
100 mM NaH,PO,, 10 mM Tris- HCI, pH 5.9)
va 8 M urea, 100 mM NaH ,PO,. 10 mM Tris-
HCI, pH 4.5). Prolein t4i td hqp dugc danh gia
bdng phuoog phép dién di trén gel SDS-PAGE
12%.

2.2.4 Plucong phdp gdy mién dich trén cd mi

Phuong phap tiém: c¢& mh bt kich lhlrcc
1-1,5¢cm duge cung cép boi Trung tim gidng
Ha| san mién Béc Vién NTTS 1 duoc nuoi 3
tuan ¢ 23-25°C dé 6 on dinh sinh ly réi chia thanh
416: )16 1: oay mién dich véi NNV bit hoat, ii)
16 2: gay mlen dich véi E.coli BL2I/NNV, iif) 16
3: gay mién dich vdi protein tai té hop T4, 16 4:
d6i chimg 4m.

Cic 16 gay mién dich dugc tiém nhic lai vao
céc ngay thir 15.

32

2.2.5 Phurong phdp trung hoa in vitro

* Phan img trung hoa bing khang thé di
higu: Huyét thanh thé dugc giy mién dich véi
NNV, E.coli BL2I/NNV va protein tdi 16 hep
T4 duge pha lodng theo hé s6 10 rdi thyc hiéy
phan ung trung hoa véi chung NNV cudmg dgc
ky hiéu QN 02 véi lidu 10°TCID,,. Phdn img
trung h()a virus dugc thyc hi¢n & 4°'C qua dém.
Nuéi cdy dich trung hoa vao dia le bao GS01
voi moi lrudng Leibovit’s L15, mdi gléug b6
sung 20pl hdn dich anlisera-virus. Giéng dbi
chimg duong nudi cay NNV QN 02 hi¢u gii

10°TCID,,. Giéng déi chitng 4m bo sung 20p!
huyét lhanh dic higu voi NNV, E.coli BL2I/
NNV va protein tai to hgp T4 dugc pha loing
theo ty 1¢ 1:10. Hi¢u img huy hogi té bao (CPE)
dugc danh gia trong 7 ngay thi nghiém.

* Phan (mg trung hoa bing ci mii con duoe
gdy mién dich: ca md bjt duge gay mién d|chvth
NNV bét hoat, £.coli BLZI/NNV va protein tai tb
hop T4 Nghién cac mu ca nay bang may dong
nhit miu trong dung dich muéi can bing Hanks
(HBSS) vai1i 1€ 1:10. Sau dé dem ly tim & 10 000
vong/phut trong 15 phut, ¢ 4°C. Dich néi dugc it
ra va loc qua mang loc 0,45um. Dich lgc i véi
ching NNV cudmg déc ky higu QN 02 véi héu
10*TCID,;. Phan {mg trung hoa virus dugc thyc
hi¢n & 4°C qua dém. Nudi cdy dich trung hoa vio
dia € bao GS01 vai méi truomg Leibovit’s LIS,
mdi gleng b6 sung 20ul hon dich dich lgc-virus.
Giéng ddi chimg am nudi cdy NNV QN 02 hiéu
gia 10°TCID, . Giéng doi chimg dm b6 sung 20yl
dich loc rr mau ca dugce gdy mién dich véi NNV,
E.coli BL21/NNV va protein tai t§ hop T4 duge
pha loang theo ty 1¢ 1:10. Hiéu (mg hiy hoai 1€
bao (CPE) dugc danh gia trong 7 ngay thi nghiém.
2.2.7 Phdn img trung hda in vivo

Cé mi bt duge gay midn dich véi NNV bit
hoat, E colt BL2I/NNV va protein l.él 16 hop T4,
L6 déi chimg duong khéng gdy mién dich, chi
gdy nhiém véi NNV QN 02. L déi chimg im
khéng cong cudng ddc voi NNV QN 02. Theo
ddi, danh gia ty 1& chéV/ nhidm cua cac 16 c4 thi
nghiém trong 45 ngay.
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1L KET QUA

3.1. Pénh gi4 kha niing tao khang thé trung
hoa ciia khing nguyén tai t hop

Viéc tao thanh khéog thé trung hoa 13 tiéu
chi quan trong dé danh gid mét khang nguyén
nao dé cb thé sir dung dé san xuét vacxin dugc
hay khéng. Trong nghién ciru ndy, chiing tdi tién
hanh danh gia kha nang kich thich tao khang
thé trung hoa trén tho cua NNV bit hoat, E.coli
BL21/NNV biéu hién gen ma héa khang nguyén
vé cia NNV va protein tai [t} hop gen ma hoa
khang nguyén v T4 ciia NNV. Huyét thanh thé
sau khi gdy mién dich dugc s dung d& thyc
hién cac phan umg trung hoa in vitro va in vivo.
Thi nghiém dugc bd tri nhu sau:

+ Dbi chimg duong: huyét thanh tho khoe,

khong c6 khéng thé dic higu véi NNV duge 4
véi chiing NNV cudmg djc QNO2 réi hip phu
vio té bao GSOI hojic gy nhiém vao c4 mi nho
(5g) biing phwong phap tiém.

+ Déi chimg &m: huyét thanh thé duge gay
mién dich véi NNV, E.coli BL2I/NNV va
protein ti td hgp T4 pha lodng theo hé 610 rbi
hép phy vao 1€ bao GSO1 hojc gy nhiém vao ca
mu nho (5g) bing phuong phép tiém.

+ L6 thi nghiém: huyét thanh tho dugc giy
mién dich v6i NNV, E.coli BL2I/NNV va
protein tai td hop T4 pha loang theo hé s6 10
duge & vei ching NNV cudng doc QNO2 ligu
10°TCID,, rdi hdp phy vao (€ bio GSO!I hoac
pay nhlém vio ¢4 mi nho (5g) bing phuong
phap tiém.

Két qua trinh bay tronng bing 1 va 2.

Bang 1: K&t qua xac dinh higu gia khang thé trung héa virus gay bénh
hoai t&f than kinh & hé théng in vitro

Thdi gian Db pha lodng huyét thanh cla thd
thu huyét | oo chiing B3Gi chung am (CPE %) duocéQAy mién g|cn @é trung hda
thanh th3 liéu gay nhiém 10‘TCID,,
L duong -
sau khi gay E.colt Protein E.coli Protein
i CPE % %
miéndicn | (CPE %) Nu’\;\l/nKH?-s BL21/ | 1418 hop Nb';.“’h'f)"'?_s BL21/ | t4i 13 hop
(ngay) 0a NNV T4* 2 NNV* T4
5 98 0 0 0 ND ND ND
15 98 0 0 0 1/50 1/5 ND
25 98 0 0 0 1/400 1/200 1/50
35 98 0 0 0 1/800 1/1600 1/200
45 98 0 0 0 1/800 1/800 1/200
60 98 0 0 0 1/400 1/400 1100

(*Pé pha loang cao nhét cho phén img trung héa (khong co hiéu img hity hoai té bao-CPE;
ND: huyér thanh khéng rung hoa virus cuomg dic )

Huyét thanh ciia thé dugc tiém cic chit gay
mién dich chira NNV KHOS bat hoat, E.coli
BL21/NNV va protein téi 16 hgp T4 cia NNV
déu co6 khéng thé trung hoa virus gy bénh hoai
t thin kinh NNV QN 02 ké tir ngay thir 25 sau
khi gdy dap img mién dich. Kha ning tao khang
thé trung hoa véi NNV QN 02 cudng doc cla
cdc miu huyét thanh 13 khong twong duong
nhau, trong dé, 16 thé dwgc tiém virus bit hoat

déu c6 hiéu gid khéng thé trung hoa cao hon hai
16 con lai. O ngay thir 25, d¢ pha loang huyét
thanh tho ¢6 khang thé trung hoa 1a 1:400, trong
khi d6 huyét thanh ctia 16 thé dugc tiém E.coli
BL21/NNV trung hoda virus & d¢ pha lodng
1:200, 16 thé tiém protein téi 16 hyp gen ma héa
khang nguyén vo T4 cia NNV c6 hiéu gia trung
hoa la 1:50. Tir ngdy thir 35-45, hiéu gia trung
hoa dat gia tri cao nhdt & ca ba 16 the, trong 46
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2 16 dugc tiém NNV bht hoal va E.coli BL21/
NNV ¢6 d§ pha loang huyél thanh 13 1:800 va
1:1600, 18 dugc tiém protein T4 t4i t& hop c6
hiéu gia trung hoa 13 1:200. G ngdy thir 5,¢d 3
16 thd thi nghiém déu chira ¢6 khang 1hé trung
hoa NNV cudmg dic.

Céc mAu ddi chimg am, stir dung huyél thanh
¢6 khang thé diic higu voi NNV dé nudi chy
trén t€ bao mén cam da khong gdy higu ing hiy
hoai té bao. Cc mAu dbi chimg duomg cho thay,
huyét thanh tho binh thuémg khéng c6 khé ning
trung hoa chung virus gay bénh hoai nr thén

Bang 2: KEt qua x4c djnh hiéu
gy bénh hoal ti thdn

kinh QNO2 cuémg déc, tt ca chc giéng nudi cdy
té bio déu c6 CPE.

Trén mé hinh in vivo, bén canh vjéc dénh gis
trung hoa virus cudmg ddc cla huyét thanh dc
hiéu v6i NNV, chiing t6i con thyc hign danh gis
kha nang nhiém virus & cé thi nghi¢m. Day Id
liéu chf quan trong, lién quan dén sy luu hinh
clia mAm bénh trong méi tredmg nudi ¢4 42 si
dung vacxin, C4 nhiém bénh dugc xac dinh
béing phan img RT-PCR phét hién gen ma héa
khang nguyén dic higu.

gid khéng thé trung hoa virus
kinh & mé hinh in vitro

Thai glan | D6t ching ©86i ching &m Huyé&t thanh cia thé
thu huy&t duong (ty 1& nhiém bénh-%) dugc gay mién djch
thanh thd
sau khi gy N""s;" chét | v Knos| EColl | Broteln | uwy wrios | Econ | Frofen
mign dich | P00 | e) | " pgt hoat 9P| “béthogt | BL2INNV o
a (%) NNV T4 T4
(ngay)
5 100 | 100 0 0 0 ND | + [ ND | + [ ND| +
15 100 | 100 0 0 0 ND | + [ ND | + |[ND| +
25 100 | 100 0 0 0 1/100 1/100 1/50
35 100 | 100 0 0 0 1/200 1/00 1/50
45 100 [ 100 0 0 0 1/200 1/100 150 | +
60 100 | 100 0 0 0 1/100 150 | + [0 +

(T4: gen ma héa khang nguyén dic hi¢u ctia NNV: ND: huyét thanh khéng trung hoa virus cuong dix)

Két qua trong bang 2chira rc’mg tr ngay thir
23-35 sau khi gy mién djch, buyét thanh (ho
c6 kha niang trung hoa hoan toan NNV cudng
ddc & dd pha loang huyét thanh tr 1:50-1:100,
virus khong dwgc phat hi¢n trong ndo cua ca
thi nghiém. Trong 3 16 tho thi nghiém, higu gia
trung hoa cia 16 duge tiém virus bat hoat cao
hon hai 16 con lai, cho dén ngay thir 60, khang
thé c6 trong huyét thanh vn trung hoa hoan
toan chung NNV gay bénh.

& 2 16 huyét thanh thé gdy mién dich boi
E.coli BL2I/NNV vi prolem T4 t4i 1§ hop, tr
ngdy thir 45-60, khang thé mac di da trung hoa
doc lyc cia virus, lam cho virus khdng con kha
néng gay bénh, gay chét ca thi nghiém nhung
vin c6 sy xdm nhidm cia virus, gen m3 héa
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khang nguyén dic hiéu cia NNV da dugc phit
hién trong nao ca.

Tur céc két qua nay cho théy: mic di mic &
120 khéng thé trung hoa thap hon so véi vins
bat hoat va chiing vi khudn biéu hién gen mi
héa khang nguyén nhung protein tai t5 hop T4
ciing ¢ kha ndng tao khang thé trung hoa virus
cudmg doc. Day 1a két qua kha quan, c6 y nghis
l(m‘ trong viéc lya chon khang nguyén dé sin
Xuat vacxin.

3.2. Dénh gi4 kha ning tao khéng thé trung
héa cha khéng nguyén NNV trén c4 mit
Khing nguyén cia NNV c6 kha ndng %0
khang thé trung hoa trén thé, tuy nhién dé dﬁnll
gia duoc khang nguyén ndy cb thé sir dung ¢



san xuéit vacxin hay khdng thi cn thyc hién
danh gid tryc tiép trén c4 mu. Thi nghiém dugc
bb trf nhu sau:

- Péi chimg duong: C4 md bt duge 4p né
tai Trung tam gidng Hai san mién Bic, dugc xac
dinh 12 khong nhi&m NNV. Nghién, dong nhdt c4,
xir ly khang sinh, loc, U véi chilng NNV cuédmg
déc QNO2 rdi gay nhiém vao té bao GSO1.

- D6i chimg am: ¢4 mu bt duge gay mién
dich vai NNV bit hoat, E.coli BL2I/NNV va

protein t4i tb hop T4. Nghién, ddng nhnt cé, xir
ly khéing sinh, lgc, pha loang theo hé s6 10 rdi
gay nhiém vao té bio GSO1.

- L6 thi nghiém: c4 mi bt duge gdy mién
dich v&i NNV bét hoat, £.coli BL2I/NNV va
protein tai t& hop T4. Nghién, démg nhét c4, xir
ly khéng sinh, loc, pha lodng theo hé s6 10 duge
U véi chung NNV cudng doc QNO2 16i gy
nhigm vao té bio GSO1.

Két qua trinh bay trong bang 3.

Bang 3: K&t qua xac djnb hiéu gid khdng thé trung hoa virus
géy bénh hoai tif thdn kinh 8 mé hinh in vitro

D§ pha loéing dich chiét cla cé dugc gay mién dich
Méu thi nghiém dé trung héa 10°TCID,,
15 30 45 60 75 90

Dé1 ching duang + + + + +
Dich chiét c4 gay mién dich véi NNV bat
hoat
Dich chiét ¢4 gay mién dich vai E.coli
BL21/NNV
Dich chiét ca gay mién dich protein tai t3
hgp T4
Dich chiét c& gay mién dich vdi NNV b&t X . . . 4 .
hoat + NNV cu8ng doc 1.64 1:256 1:256 1:128 1:6 1:32
Dich chiét ca gay mién dich véi E.coli i . . ) . X
BL21/NNV+ NNV cuéng ddc 1:64 1:256 1:128 1:128 1:64 1:32
Dich chiét ca gay midn dich protein i 16 3 ., 3 64 ™ X
hap T4 + NNV cudng doc 1:16 1:128 1:128 1:6: 1:6 1:8

Khang thé trung hoa duy trl cho dén ngay
thir 90 & ca 3 16 thi nghiém. B$ pha lodng dich
chiét c4 mu duge gdy mién dich vé1 NNV bt
hoat, E.coli BL21/NNV va protein T4 t4i t5 hop
cho khang thé trung hoa virus NNV cudmg doc
cao nhét & ngay thir 30-45. Trong d6, dép img
mién dich dic hiéu & c4 dugc tiém virus bt hoat
dat cao hon khang nguyén ti 6 hop va tuong
dwong véi vi khuan biéu hién gen ma béa khang
oguyén. Sy hinh thanh dép (mg mién d!ch bao
ho & ca mu bot dbi véi bénh hoal i than kinh
cho déo ngdy thir 90 la co s& dé trién khai sin
xuét vacxin phéng bénh boi 12, virus gy bgnh
chi tén cdng va gy thit thoét c4 & giai doan c4
bt va 4u tring.

IV. KET LUAN VA PE NGHI

Virus hoar tir thin kinh NNV bit hoat, vi
khuin £.coli BL2I/NNV biéu hi¢n gen ma héa
khang nguyén ciia NNV va khang nguyén (i td
hop T4 ciia NNV c6 kha nang tao d4p img mién
dich trén thé va ¢4 mi con. Khang thé trung hoa
dat cao nhAt & 35-45 ngay sau khi gay mién dich.
Mirc d6 dap img mién dich d4c hiéu & ca duoc
tiém virus bit hoat dat cao hon khéog uguyén
14i 14 hgp T4 va twong duong véi vi khudn biéu
hién gen ma héa khéng nguyén. Trén ca mu con,
gen md hoa khang nguyén dic hiéu cia NNV
duge phat hién & cic 16 ca tiém djch phan ing
trung hoa gitra huyét thanh thé duge mién dich
véi E.coli BL21/NNV, protein t4i t6 hop T4 ¢
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ngdy thir 45-60. Trong c4 md bt, khéng thé
trung hoa vin dugc phét hién & ngdy thir 90 véi
ca 3 16 thi nghiém, mirc d tao dp \ng mién
dich manh nhdt & ngay thir 30-45.

S hinh thanh khang thé trung hoa virus hoai

nr thin kinh & c4 ma bdt cho dén ngdy thir 90
12 co sé @& sén xudt va img dung vacxin phong
bénh cho ca.
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