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TOM TAT

Ky thuét di truyén nguoc duoc tmg dung trong tao virus cim A/H5NT1 clade 1.1 tai to hop (rg-A/H5N1
clade 1.1) 1am Gmg vién cho san xuat vacxin cim gia cam. Hiéu qua tai tao virus dat cao nhét khi chuyén nhim
hé thong 6 + 2 plasmid don gen mang 6 phan doan gen khung ngudn gdc tir virus A/PuertoRico/8/34(HIN1)
va 2 phan doan gen khang nguyén H5 HA (da dugc loai bd ving doc) va N1 NA tir virus A/duck/Vietnam/
ST0970/2009(H5N 1) (clade 1.1) vao t bao 293T trong su ¢6 mit cta Lipofectamine-2000 trong thoi gian
30 phut. Chung virus ing vién vacxin di dugc kiém tra 1a ching doc Iyc thap, c6 tinh 6n dinh di truyén gen
khang nguyén H5 va N1, c6 kha nang thich tng nhan 1én trong trimg ga c6 phoi voi higu gia HA cao. Vacxin
v6 hoat nhii ddu dugc san xuat tir ching virus rg-A/H5N1 clade 1.1 dam bao tinh an toan va c6 kha ning kich
thich sinh dap tmg mién dich tao khang thé dic hiéu & ga sach 3 ngay tudi: 20/20 ga tiém phong vacxin (1024
HAU) c6 hiéu gia khang thé HI > 4 log, sau 2 tuan va 4 tuan tiém phong.

Tir khéa: 293T, di truyén nguoc, tai to hop, vacxin, virus cam A/H5N1.

Generating recombinant virus as a seed strain for producing A/H5N1
Avian influenza vaccine by reverse genetics

Nguyen Thi Thu Hang, Nguyen Hung Chi, Chu Hoang Ha, Nguyen Trung Nam

SUMMARY

Reverse genetics was applied to generate recombinant A/H5N1, clade 1.1 avian influenza
virus (rg-A/H5N1 clade 1.1) as a candidate virus for producing vaccine against avian influenza
viruses. Recombinant viruses were recovered at the highest titer using 8-plasmid DNA transfection
system (6:2 plasmids) containing six backborn gene segments from A/PuertoRico/8/34(H1N1) virus
and two H5 (the multi-basic site was removed) and N1 antigen gene segments of A/duck/Vietnam/
ST0970/2009(H5N1) (clade 1.1) virus into 293T cells under stimulation of lipofectamine-2000
reagents for 30 minutes. The vaccine candidate strain was confirmed as a low pathogenicity
avian influenza virus (LPAIV), presented genetic stability of the H5 and N1 antigen genes and grew
at high yields in embryonated chicken eggs. Inactivated oil-emulsion vaccine producing from rg-A/
H5N1, clade 1.1 virus presented ability in inducing immunogenicity to produce specific antibodies
in 3-days-old pathogen-free chickens. 100% of vaccinated chickens (1024 HAU) presented HI
(log,) antibody titers > 4.0 after 2 and 4 weeks of vaccination.

Keywords: 293T, reverse genetics, recombinant, vaccine, A/H5N1 Avian influenza virus.
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I. PAT VAN PE

Bénh cum do virus A/H5N1 thugc ho
Orthomyxovzrldae gay ra la benh truyén nhiém
cap tinh ¢ nguoi va gia cdm. Kha ning giy
bénh cua virus cum A/HS5NI1 phu thudc doc
luc cua virus va dugc phan thanh hai nhém 1a
virus doc luc cao (HPAI - highly pathogenic
avian influenza) va virus doc luc thap (LPAI -
low pathogenicity avian influenza). Sy khéc bigt
gitlra cac chung virus thuoc nhom HPAI va LPAI
duoc xéac dinh & vi tri nhan biét cta protease (do
té bao tiét ra) gitra hai tiéu don vi HA1 va HA2
trén protein HA: Virus HPAI c6 protein HA
chira mot nhom (mot doan oligopeptide ngan)
gidu cac amino acid kiém arginine (R) va lysine
(K) & vi tri nhan biét cia protease va lién quan
truc tiép dén tinh doc cua virus nén dugc goi la
vung doc; virus LPAI c6 protein HA chi chira
1 amino acid kiém arginin hoac lysine & vi tri
nhan biét cua protease, do vay khong chira ving
doc (Suzuki va cs, 2005).

Virus HPAI H5N1 luén 12 mdi nguy hiém
tiém an trong chin nudi gia cam va sic khoe
cong dong, tuy nhién, ¢ Viét Nam, cong tac san
Xudt vacxin phong chong VlI'llS cho gia cam tir
nam 2003 den nay van chu yeu sur dung chung
virus goc ta1 t6 hop lap rap bang di truyén nguoc
¢6 ngudn gde tir nude ngoai. Bé chu dong trong
viéc tao ra cac chung virus vacxin c6 hi¢u qua
bao hQ cao voi cac clade virus luu hanh trong
nuéc, Viét Nam can xay dung va lam chu
quy trinh ¢mg dung k¥ thuat di truyén nguoc
(Reverse Genetics) dé chuan bi sin sang cho
viéc tao ching rng vién vacxin.

K¥ thuat di truyén nguoc tng dung trong tai
tao chung virus vacxin ciim tir qua trinh chuyén
nhiém cac plasmid mang 8 phan doan cDNA cuia
virus ciim (gdm 6 phan doan ma hoa cac protein
tao bg khung - PB2, PB1, PA, NP, M va NS - tu
virus A/PuertoRico/8/34 (PR8) va 2 phan doan
ma hoa protein khang nguyén - HA, NA - tu
virus tng vién dang luu hanh) vao té bao dong
vat (WHO, 2018). Uu diém cua di truyén nguoc
la cho phep thao tac véi genome virus, tao mot
hodc mot sé bién ddi trong genome dé loai bo

cac yéu td tao nén doc luc cta ching virus, giup
tao chung virus vacxin an toan (c6 doc luc thap
do phan doan gen khang nguyén HA da dugc
ché bién loai bo vung doc ma hdéa mot sb cac
amino acid kiém & vi tri gitra HA1 va HA2 trong
protein HA) va mang cac dic tinh mong mudn
(vi du c6 hiéu suat nhan giéng cao trong trimg
va té bao quy dinh boi cac protein khung tir
virus PR8) trong thoi gian ngan (Krammer va
Palese, 2015).

Huodng téi myc tiéu hoan toan chu dong
trong viéc cung Gmg ngudn giéng virus vacxin
cim A/H5N1, nhom nghién ciru tién hanh t6i
uu quy trinh téi tao chung virus ung vién vacxin
phong chong virus HPAI H5N1 clade 1.1 (co
ngudn gdc phat sinh tir clade 1, xuat hién & Viét
Nam nam 2007 va tir nam 2011 tiép tuc phan
nhéanh thanh clade 1.1.1 va clade 1.1.2) cho gia
cam bang di truyén nguoc va danh gia hiéu qua
sinh dap g mién dich ciia ching virus & ga
sach 3 ngay tudi. Trong nghién ciru, chung virus
nhuoc doc duoc lép rap nhan tao bé“lng chuyén
nhidm hé théng 6 + 2 plasmid pHW2000 tai t6
hop (6 plasmid mang gen ma hoa cac protein
khung cua virus PR8 + 2 plasmid mang gen ma
hoa protein khang nguyén vo HA (khong chtra
vung doc) va NA cua virus A/duck/Vietnam/
ST0970/2009(H5N1) (clade 1.1); 1a b plasmid
d3 duoc nhom nghién ciru thiét ké va trinh bay
trong cac cong bd cuia Nguyén Thi Thu Héng
va cs. (2017) va Nguyén Thi Thu Hing va cs.
(2018) vao té bao 293T).

II. VAT LIEU VA PHUONG PHAP
NGHIEN CcUU

2.1. Vit liéu nghién ciru

Cic plasmid: Plasmid pBT; hé théng 8
plasmid don gen gom: 6 plasmid mang 6 phan
doan gen khung cua virus PR8 (pHW2000-PB2,
pHW2000-PB1, pHW2000-PA, pHW2000-NP,
pHW2000-M, pHW2000-NS) va 2 plasmid
(pHW2000-HA, pHW2000-NA) mang phan
doan gen khang nguyén cua virus A/duck/
Vietnam/ST0970/2009(H5N1)  (clade 1.1),
trong do6 gen H5 HA khong chura vung ddc.
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Cic cdp méi: 8 cip mdi nhan ban 8
phan doan gen cua virus cam A/HS5N1
tdi to hop tr cdc mau RNA tong s cua

virus (VRNA) trong phan Gng RT-PCR
mot budce thiét ké theo Hoffmann va cs.
(2001) (bang 1).

Bang 1. Cac ciép moi dic hiéu dé nhan ban phan doan gen cua virus tai té hop

Tén cap moéi Nhan gen Trinh tw nucleotide Kich thwéc gen (bp)

Ba-PB2-F TATTGGTCTCAGGGAGCGAAAGCAGGTC

Ba-PB2-R FB2 ATATGGTCTCGTATTAGTAGAAACAAGGTCGTTT 2370
Bm-PB1-F TATTCGTCTCAGGGAGCGAAAGCAGGCA

Bm-PB1-R PB1 ATATCGTCTCGTATTAGTAGAAACAAGGCATTT 2370
Bm-PA-F TATTCGTCTCAGGGAGCGAAAGCAGGTAC

Bm-PA-R PA ATATCGTCTCGTATTAGTAGAAACAAGGTACTT 2262
Bm-HA-F TATTCGTCTCAGGGAGCAAAAGCAGGGG

Bm-HA-R HA ATATCGTCTCGTATTAGTAGAAACAAGGGTGTTTT 1799
Bm-NP-F TATTCGTCTCAGGGAGCAAAAGCAGGGTA

Bm-NP-R NP ATATCGTCTCGTATTAGTAGAAACAAGGGTATTTTT 1594
Ba-NA-F TATTGGTCTCAGGGAGCAAAAGCAGGAGT

Ba-NA-R NA ATATGGTCTCGTATTAGTAGAAACAAGGAGTTTTTT 1434
Bm-M-F TATTCGTCTCAGGGAGCAAAAGCAGGTAG

Bm-M-R M ATATCGTCTCGTATTAGTAGAAACAAGGTAGTTTIT 1056
Bm-NS-F TATTCGTCTCAGGGAGCAAAAGCAGGGTG

Bm-NS-R NS ATATCGTCTCGTATTAGTAGAAACAAGGGTGTTTT 919

Cdc nucleotide in nghiéng: Bt cdp bo sung véi trinh tw nucleotide bdo thii ciia virus

Té bao: Dong té bao 293T va MDCK
(Madin-Darby Canine Kidney) dugc cung cap
boi ATCC (American Type Culture Collection,
My).

Trieng ga sach co phoi va ga sach 3 ngay
tuéi: Trimg ga sach c6 phoi 9 - 11 ngay tudi va
ga sach 3 ngay tudi (huyét thanh khong chira
khang thé dic hiéu véi virus cam A/H5NI)
dugc cung cap boi Trung tdm Gidng gia cam
Thuy Phuong (Vién Chan nuoi).

2.2. Phwong phap nghién ciru

2.2.1. Tdi tao virus cum A/H5NI1 clade 1.1 tdi
16 hop (rg-A/H5NI clade 1.1) bang ky thudt di
truyén nguoc

Hé théng 6 + 2 plasmid don gen (ndng d6 1
g/l plasmid) dwoc chuyén nhiém vao té bao

293T trong cac dia 6 giéng (mat do 1 x 10° té
bao/giéng) trong sy c6 mat cua hoa chat chuyén
nhiém. Thuc hién t6i vu hai yéu t6 trong qué trinh
chuyén nhiém 1a loai héa chat chuyén nhiém va
thoi gian chuyén nhidm. Trong thi nghiém xéc
dinh loai hoa chat chuyén nhiém thich hop cho
qué trinh tai tao virus tai to hop, str dung hai loai
chat chuyén nhiém 13 TransIT-LT (Mirus Bio
LLC, Madison, USA) va Lipofectamine-2000
(Life Technologies, Darmstadt, Germany) v&i
ndng do va phuong thirc theo hudng dan ciia nha
san xuat. Trén co s& lya chon dugce loai hoa chét
chuyén nhidm thich hop, tién hanh thi nghiém
t6i wu thoi gian chuyén nhiém twong tmg véi
loai hoa chit chuyén nhiém da duoc xac dinh.
Té bao 293T sau chuyén nhidm plasmid duoc
nudi cay trong méi truong DMEM b sung 10%
FBS va TPCK-trypsin (2 pg/ml), & 37°C, 5%



KHOA HOC KY THUAT THU Y TAP XXVII SO 1 - 2020

CO, trong 48h. Dich nu6i cdy té bao sau chuyen
nhlem plasmid co kha nang chira virus tai to hop
thé hé PO duoc ciy truyén vao trimg ga sach co
phoi dé lam giau virus. Xac dinh hiéu qua tai tao
virus trong timg cong thirc chuyén nhiém thong
qua h1eu gla HA (HA titer) cua dich niéu trung
da cay truyén virus (sau 36h lam gia ting nong
do virus trong tring).

2.2.2. Chon lgc chung vtrus rg-A/H5N1 clade
1.1 ¢6 hiéu suit nhan giong cao trong trirng
va kiém tra tinh on dinh di truyén ciia chiing
virus

Nhin giong virus trong trimg ga sach c6
phoi

Céy truyén 100 pl dich virus thé hé PO vao
trimg ga sach c6 phoi 9 - 11 ngay tudi. U tring
trong ti 4m ¢ 35°C, d6 4m 60% trong thoi gian
48h. Sau khi 1, soi tring dé thu nhan qua co
phoi séng dua vao ta lanh 4°C trong 4 - 6h dé
giét phoi, 1am co mach méu va lam trong nudc
trng. Thu nhan dich ni€u tring (5 - 7 ml) chtra
virus thé hé P1 trong timg qua riéng ré vao cac
dng vo trung. Ly tdm dich niéu & 2000 vong/
phut trong 10 phit & 4°C dé loai tap chat, thu hoi
dich virus & pha trén trong 6ng ly tam.

Xac dinh ddc lyce ciia virus tai to hop

Kiém tra doc luc cua virus téi t6 hop bing
ky thuat RT-PCR nhan gen HA va phan tich
trinh tg gen HA. Gen HA duoc khuéch dai
dudi dang cDNA tir VRNA bang k¥ thuat RT-
PCR mot budc (one step reverse transcriptase-
polymerase chain reaction), st dung bd hoda
chat SuperScriptTM IV One-step RT-PCR
system (Invitrogen, M) theo huéng dan cua
nha san xuit. Chu trinh nhiét cua phan tng
RT-PCR: 50°C/60 phut, 94°C/10 phut, 35 chu
ky (94°C/30 giay, 58°C/30 giay, 72°C/2 phut),
72°C/10 phut, 4°C/oo. Gen HA sau d6 dugc tach
dong vao plasmid pBT, bién nap vao té bao E.
coli DH50. dé khuéch dai gen va xac dinh trinh
tu nucleotide cua gen trén may doc trinh ty gen
tu dong ABI PRISM® 3100-Avant™ Genetic
Analyzer (Applied Biosystems, My). Thong tin
vé trinh tu nucleotide cua gen HA duoc xur ly

bang phan mém Bioedit (My) va chuyén sang
trinh tw amino acid dé kiém tra tinh chinh xéac
cua gen va xac dinh sy c6 mat cia cac amino
acid kiém & vi tr gitta HA1 va HA2 (ving doc)
trong protein do gen HA ma hoa.

Xéac dinh hi¢éu gia HA va hi¢u gia virus

Hiéu gia HA thé hién kha niang 1am ngung
két hong cau ga 0,5% va biéu thi nong do virus
trong dich niéu khi nhan giéng virus trong
trang. Phuong phap xéac dinh hi¢u giad HA cua
virus dugc thuc hién theo huéng dan cia WHO
(2011).

Hiéu gia virus dugc xac dinh gian tiép thong
qua dém sé lwong don vi tao thanh plaque
(plaque-forming unit, c¢6 thé quan sat va dém
sau khi nhuom dia té bao nhiém virus véi
gentian violet) trén dia nudi cay té bao MDCK
lay nhiém virus trong thi nghiém plaque assay
thuc hién theo huéng dan cua Xue (2016).

Phan 13p ching virus cé hi€u suat nhan
giong cao trong trirng va kiém tra tinh 6n
dinh di truyén cia ching virus

Chiing virus dugc phan lap tir cAc mau virus
thé hé P1 co6 hiéu gia HA va hiéu gia virus cao
theo huéng dan cia WHO (2011). Ciy truyén
chung virus vao triing ga sach c6 phoi thém 4
lan tiép theo (trimg cua mdi lan cdy truyén déu
duoc U trong ti 4am & 35°C, d6 am 60% trong
48h) dé thu nhan chung virus ¢ cac thé hé P2,
P3, P4 va P5 trong dich niéu trang. Kiém tra
dic diém di truyén cua virus thong qua cac thi
nghiém: (1) xac dinh hi¢u gia HA cua virus
thé hé tir P2 dén P5; (2) xé4c dinh tinh ddy du
di truyén cua chung virus ¢ thé hé P5 bang
phuong phép tach chiét RNA tong sb cua virus
trong dich ni€u tring voi kit Tripure Isolation
Reagent (Invitrogen, M¥) va thuc hién phan trng
RT-PCR mot budc nhan ban 8 phan doan gen
trong genome virus st dung 8 cap mdi dic hiéu
tuong ung véi tung phan doan gen (bang 1); (3)
kiém tra tinh 6n dinh di truyén cta gen khang
nguyén bang giai trinh ty nucleotide ciia gen H5
va N1 thé hé P5.
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2.2.3. Xdac dinh kha ndang sinh dap wrng mlen
dich tao khdng thé ciia vacxin sin xudt tiv
chiing virus rg-A/H5N1 clade 1.1 trén ga 3

ngay tuoi

Tao vacxin v hoat nhii diu tir chiing
virus rg-A/H5N1 clade 1.1

Chung virus rg-A/H5N1 clade 1.1 trong
dich niéu tring dugc vo hoat bang dung dich
formalin (37%) & d6 pha loang 1: 2000 trong
7 ngay ¢ 4°C, xac dinh hi¢u gia HA va hi¢u gia
virus (EID, /ml) Cﬁ’il dich niéu trude va sau vo
hoat theo huéng dan cia WHO (2011). Dich
ni€u trang chira virus vo hoat dugc phéi tron voi
dau Montanide theo ty 1& 1: 1. Tinh an toan cua
vacxin dugc kiém tra bang tiém 2 lidu vacxin
(0,5 ml/1 liéu) vao da cb ga 3 ngay tudi. Ga
& cong thuc ddi ching tiém 2 lidu dém PBS.
Théng ké tinh trang bénh tich va cin ning cua
cac 16 ga thi nghiém sau 4 tudn tiém vacxin.

Xac dinh hiéu gia khang thé

Ga sach 3 ngay tudi duoc tiém phong vacxin
san xuat tir chung virus rg-A/H5N1 clade 1.1
theo 2 cong thire: Tiém 1 liéu 0,5 ml vacxin lac
ga 3 ngay tudi; tiém 2 lidu: Liéu 1 tiém 0,2 ml
vacxin lac ga 3 ngay tudi va tiém nhéc lai liéu
0,5 ml vacxin sau 10 ngiy. Mdi cong thirc thi
nghiém tiém 20 ga. Cong thirc ddi chimg tiém
dém PBS. Xé4c dinh hi¢u qua sinh dap tng
mién dich tao khang thé d3c hiéu cua tung loai
vacxin bang phuong phap xac dinh hiéu gia HI
(Haemagglutination Inhibition) dugc thyuc hi¢n
theo hudng dan cia WHO (2011). Tir két qua vé
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hiéu gia HI, tinh hiéu gia khang thé trung binh
hinh hoc GMT (geometric mean titer) cia cac
mau c6 hiéu gia HI >4 log,.

2.2.4. Phuwong phdp xir Iy sé liéu

Két qua xac dinh trinh tu nucleotide cua gen
duogc phan tich bang cac phan mém tin-sinh nhu
Bioedit (My), chuong trinh BLAST (NCBI).
Céc so liéu thuc nghiém duoc xir 1y thong ké
bing chuong trinh Excel dé tinh toan gia tri
trung binh mau, d6 léch chuan (SD), kiém tra su
khéc biét gitra cac gia tri trung binh (P < 0,05).

III. KET QUA VA THAO LUAN

3.1. T6i wu diéu kién chuyén nhiém h¢ thong
6+ 2 plasmid don gen vio té bao 293T cho tai
tao virus rg-A/H5N1 clade 1.1

Lipofectamine-2000 va TransIT-LT la hai
loai hoa chét thuong duge st dung trong chuyén
nhiém cac plasmid mang DNA ngoai lai vao té
bao 293T (Avci-Adali va cs., 2014). Két qua
xac dinh anh hudng cua Lipofectamine-2000
va TransIT-LT dén hiéu qua tai tao virus rg-A/
H5N1 clade 1.1 thong qua gia tri hi¢u gia HA
(log,) (hinh 1A) cho thdy: Hiéu gla HA (10g2)
trung binh cta virus ¢ cong thirc bd sung chat
chuyén nhiém Lipofectamine-2000 1a 6,83 -
dat cao hon va co su khac biét théng ké so véi
cong thirc bd sung TransIT-LT (4,5). Do vay,
Lipofectamine-2000 1a chét kich thich chuyén
nhim duogc lwya chon dé nghién ctu nang cao
hiéu qua chuyén nhiém bang t6i wu thoi gian
chuyén nhiém.

Ll

10 phit 20 phist 60 phiit

Hinh 1. Anh hwéng cua loai héa chat chuyén nhiém va thi gian chuyén nhiém dén hiéu qua
tai tao virus rg-A/H5N1 clade 1.1

A. Anh hudng ctia loai héa chét chuyén nhiém,

B. Anh huéng cua thoi gian chuyén nhiém bang Lipofectamine-2000 . NS (not significant): Khéc biét

khéng cé y nghia théng ké;
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Két qua (hinh 1B) cho thay tuong tmg véi
c4c thoi gian chuyén nhiém khac nhau, d3 nhan
duoc hiéu qua tai tao virus tai to hop khac nhau.
Thoi gian chuyén nhidm 10 phat va 20 phat 1a
chua du dé dat hiéu qua chuyén nhiém cao cia
plasmid vao té bao - hiéu gia HA (log,) cua virus
la 2,33 va 5,33 tuong tng. Cong thirc c6 thoi
gian chuyén nhim 30 phut va 60 phut cho hiéu
gia HA (log,)) cua virus 1a cao (dat 7,17 va 7,0
tuong ung) va sb liéu thé hién su khac biét c6 ¥
nghia théng ké vai cac cong thirc khac. Trong hai
khoang thoi gian chuyén nhidm 1a 30 phut va 60
phut, hiéu qua chuyén nhidém & cong thirc 30 pht
cao hon va khong thé hién su khac biét c6 y nghia
théng ké so véi cong thirc 60 phit. S6 liéu nhan
dugc cho phép lwa chon thoi gian chuyén nhidm
bang Lipofectamine-2000 thich hop cho tai tao
virus rg-A/H5N1 clade 1.1 1a 30 phut.

3.2. Kiém tra tinh an toan va xdc dinh kha
nang thich &ng nhan lén trong triung cua
virus tai t6 hop

Céc thi nghiém chuyén nhiém hé thong

plasmid mang cac phan doan cDNA cho phép
tai tao virus rg-A/H5N1 clade 1.1 thé hé PO
(genome gdm 6 phan doan gen khung ngudn
goc tur virus PR8 (H1N1) va 2 phan doan gen
khéng nguyén nguon goc tir virus A/H5NI clade
1.1) trong té bao 293T dudi sy ¢ mat cia chit
chuyén nhiém Lipofectamine 2000 trong thoi
gian 30 phut da dugc thyc hién. Thu nhan cac
mau virus rg-A/H5N1 clade 1.1 thé hé PO (9
mau, lya chon ngdu nhién tir cac dia 6 giéng nuodi
cdy té bao 293T sau chuyén nhiém plasmid) dé
kiém tra doc lyc cua virus & mic do phan tu.
Do ddc luc cua virus quy dinh boi protein HA,
nén cac thi nghiém tach chiét RNA tong sé cua
virus, thuc hién phan rng RT-PCR nhan gen HA
tir RNA va xéc dinh trinh tu nucleotide cua gen
HA da duogc thyc hi¢n. Bén canh do, virus rg-A/
H5N1 clade 1.1 thé hé PO duoc cdy truyén vao
trimg ga sach c6 phoi, u ¢ 35°C, do am 60%
trong 48h va thu hoach mau dich niéu tring
chira virus thé hé P1 dé xac dinh hiéu gia HA va
hiéu gia virus cla timg mau virus. Két qua nhan
dugc trinh bay ¢ bang 2 va hinh 2.

Bang 2. Kiém tra tinh an toan va hiéu suat nhan gidng trong trirng cta virus rg-A/H5N1 clade 1.1

Kiém tra tinh an toan ctia virus & mirc do phan tir

quy dinh b&i gen HA

Xac dinh hiéu suat nhan giéng virus
trong trirng

Ky hiéu -
ot ST dcdh Sy EnRee g g, Mecdei
gen HA HA gen HA trung binh (log)) 15 PFU/MI)
rg1.1 + KTD - 10,67 + 0,60 8,92 + 0,44
rg1.2 + KTD - 9,33 + 0,60 8,52 + 0,46
rg1.3 + KTD - 7,00 + 0,00 7,54 + 0,47
rg2.1 + KTD - 11,33 £ 0,60 9,16 £ 0,09
rg2.2 + KTD - 8,67 + 0,60 7,86 + 0,59
rg2.3 + KTD - 8,33 + 0,60 7,83 £ 0,57
rg3.1 + KTD - 5,33+ 1,20 6,88+ 0,64
rg3.2 + KTD - 5,33 + 0,60 6,49 + 0,59
rg3.3 + KTD - 10,00 + 0,00 8,63 £ 0,50

(+): San pham RT-PCR dwong tinh véi bang dic hiéu kich thudc khodng 1,8 kb; KTD: Trinh ti
nucleotide cua phan doan gen (gen HA) dwoc nhdn ban trong phan ung RT-PCR khong thay doéi so
voi trinh tyw gen HA clade 1.1 trong plasmid pHW2000; (-): Khong co cac amino acid kiém o vi tri

ving doc cua gen HA.
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Hinh 2. Bién di kiém tra san pham phan teng RT-PCR nhéan ban gen HA va
phan tich trinh tw gen HA
A. Bién di kiém tra sén phdm phan tmg RT-PCR nhéan gen HA. (-): Mdu déi chirng; M: Marker 1kb;
1-9: Sdn phém RT-PCR nhén gen HA cta 9/9 méu virus rg-A/H5N1 clade 1.1
B. Trinh tw nucleotide cta gen HA H5 trong genome virus rg-A/H5N1 clade 1.1 khéng chira ving
déc va khéng bi lai déc. H5 clade 1.1 ori: Gen HA cta virus A/duck/Vietnam/ST0970/2009(H5N 1)
(clade 1.1) trén ngan hang NCBI chira vung doc; H5 clade 1.1 rg: Gen HA cada virus rg-A/H5N1

clade 1.1 khéng chtra vang déc

Két qua kiém tra cho thiy 9/9 mau dich nudi
cAy té bao 293T sau bién nap plasmid déu duong
tinh voi phén ung RT-PCR nhan gen HA (hinh
2A) San pham phan tng RT-PCR khi dién di
kiém tra trén gel agarose 1,5% xuat hién mot
bang dac hiéu kich thudc khoang 1,8 kb, phu
hop vai kich thude 1y thuyét ciia gen HA.

Két qua kiém tra trinh ty nucleotide ctia san
pham phan Gng RT-PCR cho thdy phan doan
gen HA da dugc nhan ban thanh cong va co
trinh tu nucleotide khong thay déi (khong bi
dot bién) so véi trinh ty gen HA clade 1.1 trong
plasmid pHW2000 va khong chira ving doc. Cu
thé, gen H5 clade 1.1 c6 kich thude 1799 bp,
ma hoéa 565 amino acid khong chira mot nhom
cac amino acid kiém (khéng chira ving doc) &
vi tri gitta HA1 va HA2 (hinh 2B): Vi tri amino
acid 338 - 344 cua gen HA ¢ virus rg-A/H5N1
clade 1.1 14 QREGT-RG, trong khi & ching gdc
A/duck/Vietnam/ST0970/2009(H5N1)  (clade
1.1), vi tri 338 - 347 1a QREGRRKK-RG (chua
4 amino acid kiém -RRKK- & vi tri nhan biét cuia
protease). Dic diém khong chira ving doc trong
gen HA quy dinh tinh doc lyuc thap cua virus tai to
hop, bén canh d6, trinh tw amino acid cua protein
do gen HA ma hoa ciing thé hién su khong thé bi

lai doc cua virus tai t6 hop do amino acid lysine
(K, vi tri 345) dugc thay thé bang threonine (T,
vi tri 342).

Két qua phén tich trinh ty gen HA khang dinh
sy an toan & muc do phan tr (1a virus doc luc
thap) cua cac mau virus rg-A/H5N1 clade 1.1.

Tiéu chi dé lya chon chung virus @ng vién
vacxin cim A/H5N1 & gia cam khong chi cin cir
vao dic diém di truyén va tinh khang nguyén, ma
con xét dén kha nang thich ung nhan 1én trong
tring, vi phuong phap nhan gidng virus cho san
xuét vacxin cim gia cam hién nay van chu yéu
la nhan trong tring. Kha nang thich rng nhan
1én cua virus rg-A/H5N1 clade 1.1 trong triing
ga sach c6 phoi dugc danh gia thong qua hi¢u
gia HA va hi¢u gia virus. Hi¢u gia HA (log,) cua
cac mau virus thé hé P1 1a 5,33 - 11,33. Hiéu
gia virus cua timg mau dugc tinh toan dwa vao
s6 luong plaque (vét tan té bao) tao thanh trén
cac dia té bao MDCK va c6 gia tri 6,49 - 9,16
log , PFU/ml. Trong s6 cac mau virus tai to h()p‘,
c6 3/9 mau - rgl.1, rg2.1 varg3.3 - c6 gia tri vé
hiéu gia HA va hi¢u gia virus cao hon ca: Hi¢u
gia HA (log,) 1a 10,67; 11,33 va 10,00 twong
ung, hi¢u gia virus (log,, PFU/m) 1a 8,92; 9,16
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va 8,63 tuong ung. Do vay, chung virus ing
vién vacxin da dugc tién hanh phan 1ap tir cac
mau rgl.1, rg2.1 va rg3.3.

3.3. Phan lap va kiém tra tinh 6n dinh di
truyeén cua ching virus @ng vién vacxin

Cac chung virus ung vién da phan lap duogc
cdy truyén va nhan gidng 4 thé hé tiép theo
trong trang ga sach c6 phdi va thu nhan dugc
chung virus thé hé P2, P3, P4 va P5. Hiéu suit
nhan giéng trong trimg va tinh on dinh di truyén

cua tung chung virus dugc xac dinh thong qua:
Hiéu gia HA cua thé hé P2 - P5; tinh day du di
truyén bang thuc hién k§ thuat RT-PCR nhan ban
8 phan doan gen (PB2, PB1, PA, HA,NP,NA,M
va NS) cua virus thé hé P5 véi mdi dic hidu cua
tung gen; xac dinh trinh ty nucleotide ctia hai gen
khang nguyén (HA, NA) cua virus thé hé P5. Bén
canh do6, su thich img nhan lén ctia chung virus
thé hé P5 trén té bao MDCK cling dugc kiém tra.
Két qua nhan dugc thng ké & bang 3 va mot
phan két qua thé hién ¢ hinh 3.

Bang 3. Kiém tra tinh 6n dinh di truyén cuta ching virus rg-A/H5N1 clade 1.1

Ky hiégu Ty 1€ trieng c6 hiéu gia HA

Phan trng RT-PCR

Kha nang tao

ching 21:1024 & cacthé hé (%)  nhan 8 phan doan Trinhtw  Trinhtw  oop s o t8 bao
. gen HA gen NA
virus P2 P3 P4 P5 gen MDCK
11 100 100 100 100 KTD KTD +
2.1 100 100 100 100 KTD KT +
3.3 100 100 100 100 KTD KTD +

(+): San pham RT-PCR duwong tinh véi 8 phdan doan gen cé kich thude ding theo Iy thuyét/ Cé kha
nang tao plaque trén tée bao MDCK; KTD: Khong thay doi

1 R 14 B3 16 RRR OLE R XS 1512 11024 1:2048

ToleloleYelololofoRololo)

GO 0000009202

s G00000002200

000000000000
A
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Hinh 3. Kiém tra dac tinh cua ching virus tng vién vacxin phong chéng cam A/H5N1
clade 1.1 & gia cam
A. Xac dinh hiéu gia HA cta ching virus. DC: Béi ching; 1.1, 2.1, 3.3: Ky hiéu ching virus; 1: 1 - 1:
2048: Néng dé pha loang virus; B. Nhdn ban 8 phan doan gen cta ching virus thé hé P5 bang ky
thuat RT-PCR. Ma: Marker 1 kb; NS, M, NP, PA, PB1, PB2, HA, NA: Sdn phdm RT-PCR ctia 8 phéan
doan gen (tuong (¢ng) trong genome cta chung virus; C. Chiing virus thé hé P5 cé kha néng thich
tmg nhan 1én trén té bao MDCK va tao thanh cac CPE c¢é thé quan sét dudi kinh hién vi (hinh bén
tréi, d6 phong dai x100) va sau khi nhudém dia té bao nhiém virus véi gentian violet (hinh bén phai).
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Két qua nhan duoc cho thiy: Ca ba ching
virus dd phén 1ap c6 hiéu gia HA luén 6n dinh &
mirc HA > 1: 1024 ¢ cac thé hé P2 dén P5 (Hinh
3A); virus thé hé P5 c6 két qua RT-PCR duong
tinh véi ca 8 phan doan vRNA 1a PB2, PBI, PA,
HA, NP, NA, M va NS (hinh 3B) véi kich thudc
dung theo tinh toan 1y thuyét; cé trinh ty gen
khang nguyén H5 HA va N1 NA khong thay doi
(khong bi dot bién) so véi cac trinh tu gen twong
ung da dugc tach dong vao plasmid pHW2000
va trinh ty gen HA khong chura ving doc; chung
virus thé hé P5 ¢ kha nang thich Gng nhan 1én
trén té bao MDCK thé hién & viéc xuét hién cac
CPE (cytopathic effect) twong irng vdi cac vung
sang do té bao MDCK bi hay hoai bai sy lay
nhiém va nhan 1én cua virus (hinh 3C). Két qua
nhan dugc chung té ca ba chung virus rg-A/
H5N1 clade 1.1 da phén 1ap déu dép tng tiéu chi
ctia ching virus Gmg vién cho san xudt vacxin
cim A sir dung cho gia cam.

3.4. Xac dinh kha nang kich thich sinh dap
wng mién dich cia virus rg-A/H5N1 clade 1.1
6 ga sach 3 ngay tudi

Vacxin vo hoat nhii diu dugc san xuét tir
chung virus rg-A/H5N 1 clade 1.1 v6i liéu lugng
khéng nguyén (HAU - Haemagglutination Unit)
trude vo hoat dat 1: 1024, c6 mau tréng duc,
dong nhat, khong phan 16p. Tinh an toan cua
vacxin dugc xac dinh thong qua khao sat tinh
trang cAn ning, bénh tich ciia ga 3 ngay tudi
tiém 2 liéu vacxin (0,5 ml/1 liéu) sau 4 tuan theo
doi. Két qua (bang 4) chi ra ga ¢ 16 tiém vacxin
va ga ¢ 16 ddi chung (tiém dém PBS) déu khoe
manh, khong biéu hién tinh trang viém & vi tri
tiém, khong biéu hién bénh cam va ting trong
binh thuong, khong co su khac biét vé can ning.
Do vay, vacxin 1a an toan ddi voi ga 3 ngay tudi
khi tiém 2 liéu vacxin (0,5 ml vacxin/liéu) chira
HAU 1: 1024.

Bang 4. Anh hwéng cua ché pham vacxin rg-A/H5N1 clade 1.1 dén strc song
va kha nang kich thich sinh khang thé dac hiéu cua ga 3 ngay tuoi

Péi chirng (tiém PBS)

Vacxin ttr virus

Chi tiéu theo doi rg-A/H5N1 clade 1.1
Tiém 1 lieu Tiém 2 lieu Tiém 1 lieu Tiém 2 lieu

S6 ga thi nghiém 20 20 20 20
Sbé ga séng sau tiém 20/20 20/20 20/20 20/20
Sé ga biéu hién viém/ bénh tich sau tiém 0/20 0/20 0/20 0/20
GMT (log,) trwéc tiém <1/2 <12 <1/2 <1/2
GMT (log,) sau tiém 2 tuan <1/2 <1/2 5,45 5,70
GMT (log,) sau tiém 4 tuan <12 <1/2 6,05 6,30

Ga 3 ngay tudi & tit ca cac 16 trong thi
nghiém trudc tiém phong déu khong co mién
dich (huyét thanh khong chtra khang thé thu
dong) v6i virus cim A/H5N1, thé hién ¢ hiéu
gi4 khang thé trung binh hinh hoc (GMT) < 1/2
log,. Sau2va4 tuan tiém phong, hiéu gia khang
thé (hiéu gia HI) ciia 100% ca thé ga (20/20) &
cac 16 tiém vacxin (tiém 1 liéu hodc tiém 2 lidu)
déu dat > 4 log,, trong khi tit ca ga ("? 16 chung
am khong c6 dap ung tao khang thé voi hiéu
gia HI < 1/2 log, (hinh 4). Cu thé, gi4 tri GMT

clia ga tiém vacxin & cong thic tiém 1 lidu 1a
5,45 log, (tudn 2) va 6,05 log, (tuan 4), gia tri
GMT cua cong thic tiém 2 liéu dat cao hon -
6,05 logzq(tua‘in 2) va 6,30 log, (tuan 4) - phu'ng
khong the hién sy khac biét co6 y nghia thong ké
so voi cong thirc tiém 1 liéu. Két qua nhan dugc
thé hién vacxin tir virus rg-A/H5N1 clade 1.1 ¢6
kha ning kich thich sinh dap trng mién dich tao
khang thé dic hiéu & ga sach 3 ngay tudi tiém
phong 1 liéu hodc 2 liéu vacxin c6 HAU 1: 1024
voi higu gia HI > 4 log,.
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Hinh 4. Hiéu gia HI trong huyét thanh
cua cdc 16 ga thi nghiém sau 2 va 4 tuan
tiém phong vacxin chira khang nguyén
virus rg-A/H5N1 clade 1.1
NS: Khdc biét khong co y nghia thong ké voi p
<0,05
Hiéu qua sinh dép tng tao khang thé cua

vacxin san xudt tir chung virus rg-A/H5N1
clade 1.1 ¢ gia cam la twong duong khi so sanh
v6i hiéu gia khang thé tao ra khi tiém phong
vacxin cam A/H5N1 ngudn gde di truyén nguoc
cho gia cam trong cong bd cua Lee va cs (2013):
Ga 6 tuan tudi tiém vacxin san xuét tir chiing
virus A/Chicken/Korea/ES/2003(H5N1) ngudn
gbc di truyén nguoc dat hiéu gia khang thé trung
binh 1a 7,5 log, sau 3 tuan tiém 1 lidu vacxin
(107- 108 EIDSO/liéu); Jang va cs (2017): Ga 3
tuan tudi tiém phong 1 ml vacxin (107 EID, /ml)
san xuat tir ching virus cam A/H5N1 ngudn goc
di truyén ngugc (chung K10-483), sau 4 tuan
sinh dap ng mién dich tao khang thé véi hiéu
gia HI trung binh 12 6,0 log,.

IV. KET LUAN

- Virus cim A/H5N1 tai t6 hop (rg-A/H5N 1
clade 1.1) da dugc lap rap nhén tao thanh cong
bang k¥ thuét di truyén nguoc sau khi chuyén
nhiém hé théng 6 + 2 plasmid (6 plasmid
mang cac phan doan gen khung cua virus PR8
(HINT1) va 2 plasmid mang gen khang nguyén
HA va NA cua virus A/H5N1 clade 1.1) vao té
bao 293T. Piéu kién chuyén nhiém thich hop

14

cho tai tao virus 13 sir dung chat chuyén nhiém
Lipofectamine-2000 trong thoi gian 30 phut.
Virus rg-A/H5N1 clade 1.1 1a an toan & murc do
phan tir do gen HA da duoc loai bo ving doc va
tranh lai doc.

- ba phan lap dugc chung virus rg-A/H5N1
clade 1.1 dap tng yéu cau cua chung Gng vién
vacxin: C6 hiéu suat nhan giéng cao trong trimng
ga sach c6 phdi voi hiéu gia HA > 1: 1024, c6
su 6n dinh di truyén gen khang nguyén (gen HA
va NA cua chung virus khong thay d6i khi nhan
trong tring dén thé hé P5).

- Vacxin san xuat tir chung virus rg-A/H5N 1
clade 1.1 dam bdo tinh an toan, c6 kha nang kich
thich sinh dap ung mién dich tao khang thé dac
hiéu khi tiém phong cho ga sach 3 ngay tudi:
O thoi diém tudn 2 va tudn 4 sau tiém phong
vacxin (HAU 1: 1024), 100% ga c6 hi¢u gia HI
>4 log,.

Loi cam on: Cong trinh duoc thuc hién
trong khudn khé dé tai cap Nha nuée “Nghién
ciru tao giong goc dé san xudt vacxin ciim A/
H5NI” 2016-2018 (Ma sé6 SPOG.05b.03), tai
Viéen Cong nghé sinh hoc, Vién Han lam KH &
CN Viéet Nam.
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