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Tach dong sau gen khung virus cim vao vector pHW2000
phuc vu tao chung goc vaccine cim A/H5N1
bang ky thuat di truyén nguogc
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Tém tit: Cim A/H5N1 thudc nhom virus cim A, ho Orthomyxoviridae, hé gen g@)m 8 phan doan
sdp xép theo thur ty: PB2, PBI, PA, HA, NP, NA, M, NS. Trong nhom virus cam A, H5N1 thude
mot trong nhig phan type c6 doc luc cao nhét, thuong gay chét gia cAm hang loat va c6 kha ning
lay sang ngum VO‘l déu hiéu 1am sang trAm trong va ty 18 tir vong cao. Phong chbng ciim A/H5N1
hiéu qua nhat van 13 tiém phong vaccine. Vaccine cam dam bdo hiu qua va an toan hién nay la
vaccine dugc san xuét tir gibng virus tai t& hop tao ra bing ky thuat di truyén nguoc - 1a k¥ thuat
thao tac vdi cac phan doan genome cua virus, tai tao hat virus tir cac cDNA tach dong sau khi
chuyén nap vao té bao dong vat. Trong bai bao nay, chung t6i trinh bay thiét k& va tach dong thanh
cong sau phan doan RNA hé gen virus (PB2, PBI, PA, NP, M va NS) cua virus cim vao vector
pHW2000. Sau plasmid pHW2000 tai t5 hop mang phén doan gen khung khi két hop véi cac
plamid pHW2000 mang phan doan gen H5 va N1, bién nap vao té bao dong vat s& la ngudn tai tao
chiing virus tai t hop lam gidng gdc cho san xuat vaccine phong chdng cam H5NI.

Tur khoa: Di tmyen nguoc, HSN1, pHW2000, tach dong, vaccine, virus.

1. Mé& diu

Virus cam A thudc ho Orthomyxoviridge,
c6 genome RNA soi don, am (ss(-)RNA), gom
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8 phan doan genome, trong d6 phan doan 4 ma
hoa protein Hemagglutinin (HA) va phan doan
6 ma hoéa protein Neuraminidase (NA), Ia
nhiing khang nguyén vé virus. Nhom virus cum
A dugc phan thanh nhiéu phéan type khac nhau
dua trén khang nguyén HA va NA véi 19 phan
type HA (H1- H16) va 11 phan type NA (N1 -
N9), c6 kha ning tai t6 hop dé tao nén hang
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traim phan type khac nhau vé doc tinh va kha
nang gay bénh [1-3]. Trong céc type virus ciim,
H5N1 13 phan type xuat hién tir nhitng nim
1996 tré lai day, da dugc ching minh c6 kha
ning lay nhiém tr dong vat sang nguoi. Cac
chung H5N1 doc lyc cao - highly pathogenic
avian influenza (HPAI) H5N1- c6 thé lay nhiém
nhanh trén nhiéu loai gia cam, ~dong vat c6 va
va nguoi voi kha nang dot bién cao va tai t6
hop di truyén 16n [4, 5]. Dich cim H5NI ¢6
nguy co bung phat rat cao nén viéc nghién ctru
san xuit vaccine an toan va ¢ tinh bao ho cao
v6i chiing virus luu hanh luén cén thiét.

Mot trong nhimng ky thuét tao gidng gdc
virus vaccine cim mang lai hi¢u qua cao da
dugc ching minh trén thé gioi 1a k¥ thuat di
truyén ngugc (reverse genetics). Vaccine dugc
tao ra bang ky thuat di truyén nguoc c6 mot s6
wu diém: (i) c6 d6 tinh sach cao (do sir dung
cong nghé nudi cdy cac dong té bao di duoc
kiém dinh cho muc dich san xuit vaccine); (ii)
¢6 tinh khang nguyén cao nhung doc tinh thap
(trong qua trinh thiét ké vector, gen HA cua
virus dd duogc tao dot bién nham loai bo doe
tinh). Theo qui trinh chuén cia WHO vé san
xuit vaccine cim dua trén ky thuat di truyen
nguoc, ching vaccine mai tao ra s€ bao gom 8§
phan doan ¢cDNA genome virus dugc bién nap
vao cac vector, trong d6 6 phan doan cDNA
(PB2, PB1, PA, NP, M va NS) ma hda cac
protein bao thu tao by khung (backborn) cua
virus, 2 phan doan ma hoa protein khang
nguyén bé mit, dé bién doi (HA va NA) cia cic
chung virus dang luu hanh. Trong d6, phan
doan gen HA phai duogc cit bé mot doan
nucleotide ma héa mot sd amino acid kiém dé
loai bo kha ning giy doc ma van giit nguyén
dac tinh khang nguyén cua virus [6-9].

Trong s6 cac nghién ciru ing dung hiéu qua
ky thuat di truyén ngugc ddp ung muc tiéu
trong thoi gian ngén tao ra ching virus vaccine
c6 tinh bao hd cao la ky thuat tao dong bd
genome virus vao vector pHW2000 cua
Hoffmann va cong sy [10]. HE wvector
pHW2000 c6 pol I-pol II cho phép nhéan ban tao
so1 am RNA cuta virus va mRNA virus tir cic
so1 khudén DNA chén trong plasmid [11], giap

tai tao hiu qua hat virus sau khi chuyén nhlem
vector tai to hop vao té bao dong vat nuoi cay
thich hop.

Xuét phat tor nhu cau can c6 vat liéu vector
mang cac phan doan cua virus cum, nghién cuu
cua chung t6i da tao dong riéng r& 6 phan doan
gen PB2, PB1, PA, NP, M va NS vao vector
pHW2000, sin sang chuén bi cho sy két hop
véi vector chita phan doan HA va NA cua cac
ching virus dang lwu hanh hay méi xuat hién.
Tir d6 bang ky thuat di truyén nguoc, 8 phan
doan gen c6 trong 8 vector riéng 1& s& tai td hop
vé1 nhau (reassortment) tao nén virus cim hoan
chinh 1am ching gbc dé san xuét vaccine, s&
dap g nhanh chéng nhu cau vé ching vaccine
dic hiéu phong chéng dich bénh ciim A.

Trong bai bao nay, chung tdi trinh bay cac
cong doan thiét ké va tach dong sau phan doan
RNA hé gen tr mot ching virus cim NIBRG-
14 (PB2, PB1, PA, NP, M, NS) vao vector
pHW2000 dé chuén bi cho viée t& hop véi cac
plamid mang phan doan gen H5 va N1, tao
chung virus tai t6 hop lam giéng gdc cho san
xuét vaccine phong chéng cim A/H5NI.

2. Vit liéu va phuwong phap
2.1. Vat liéu

Chuing virus NIBRG-14 do NIBSC (Vuong
quéc Anh) cung cép lam vét liéu cho tach dong,
la virus cim A chira 6 phan doan gen (PB2,
PB1, PA, NP, M, NS) ma héa cac protein
khung tach tor chung cam A/PR/8/34 (HINI1),
két hop v6i phan doan HA (H5) va NA (N1) tir
chung A/Vietnam/1194/2004 (H5N1).

Cac loai vector va té bao: GOm vector
pHW2000 do Bénh vién Nhi St. Jude (MY)
cung cdp; vector pBT (Vién Coéng nghé sinh
hoc, Vién Han 1am KH & CN Viét Nam); té
bao kha bién E. coli DH5a (My). Cac bo kit
dung dé tach chiét va tinh sach DNA plasmid,
tinh sach san pham PCR cua cac hing Qiagen
(Dirc) va Roche (Pirc). Cac cap mdi duge cung
cép boi hing Invitrogen (My).
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2.2. Phuwong phap

2.2.1. Tdch RNA tong s6 tir ching virus
NIBRG-14 va téng hop ¢DNA

Tach chiét RNA tong s6 cua ching NIBRG-
14 bang kit Tripure Isolation Reagent (Sigma-
Aldrich). RNA sau tach chiét dwoc chuyén
thanh cDNA st dung kit ReverdAid First Stand
cDNA Synthesis (Thermo Scientific) véi moi
Unil2 c6 trinh tu 5’AGCAAAAGCAGG 3’ bao
gdm 12 nucleotide bao thu & dau 3’ cua tit ca
cac phan doan genome virus cim A [10].

2.2.2. Tach dong 6 phdn doan gen khung
md hoa protein bdo thu cua virus (PB2, PBI,
PA, NP, M, NS)

PCR khuéch dai ¢cDNA cua 6 phan doan
gen (PB2, PBI, PA, NP, M, NS), st dung
enzyme polymerase doc stra (proof-reading) dé
tranh dot bién khong mong muon véi cac cap
mdi dic hiu cho timg gen (Bang 1).

San phém PCR sau d6 duoc dién di trén gel
agarose, tinh sach bang kit GeneJET TM Gel
Extraction Kit (Qiagen) va gin vao vector pBT,
bién nap vao té bao E. coli DH50, ciy trai trén
méi truong LB bd sung ampicillin, X-gal,
IPTG, va u ¢ 37°C trong 16 gio. Chon dong

khuén lac mang plasmid tai to hop bang phuong
phép colony-PCR. Tach DNA plasmid st dung
kit High Pure Plasmid Isolation (Roche). Xac
dinh trinh tu 6 phan doan gen ma hoa 6 protein
khung virus bang may doc trinh ty ty dong ABI
PRISM® 3100-Avant™ Genetic Analyzer
(Applied Biosystems), sit dung bo héa chat
BigDye® Terminator v3.1 Cycle Sequencing.
Trinh ty cic gen dwoc phan tich bing phan
mém DNA Star va BioEdit (M§). Chon loc cac
dong chta ¢cDNA cua tung gen cé trinh tu
nucleotide chinh xac 100% so védi cac gen cua
ching virus chudn NIBRG-14 cong bd trén
Ngan hang gen (GenBank, NCBI) dé tach dong
vao vector pHW2000 theo phuong phap cua
Hoffmann va cdng su [10, 12].

Vector pHW2000 va ting phan doan gen
(PB2, PBI, PA, NP, M, NS) duoc cit véi
enzyme BsmBI, sau d6 thyc hién phan Ung
ghép noi timg doan gen vao vector su dung T4
DNA ligase dé tao 6 vector tai t6 hop. Bién nap
san pham ghép ndi vao té bao E. coli DH50,
chon loc dong mang plasmid tai t6 hop theo
phuong phap colony-PCR. Cac dong duong
tinh v6i plasmid tai t6 hop dwoc tach chiét
DNA plasmid, tinh sach va xac dinh trinh tu
gen dé dam bao 6 vector mang 6 phan doan gen
khung cuta virus khong bi dot bién.

Bang 1. Cac cip mdi didc hiéu sir dung trong tach dong gen (theo Hoffmann va cong su) [10]

Gen Moi xudi MOoi ngugc San pham
(bp)

PB2 TATTCGTCTCAGGGAGCGAAAGC ATATCGTCTCGTATTAGTAGAAACA 2341+29
AGGTC AGGTCGTTT

PBI TATTCGTCTCAGGGAGCGAAAGC ATATCGTCTCGTATTAGTAGAAACA  2341+29
AGGCA AGGCATTT

PA TATTCGTCTCAGGGAGCGAAAGC ATATCGTCTCGTATTAGTAGAAACA  2233+29
AGGTAC AGGTACTT

NP TATTCGTCTCAGGGAGCAAAAGC ATATCGTCTCGTATTAGTAGAAACA  1565+29
AGGGTA AGGGTATTTTT

M TATTCGTCTCAGGGAGCAAAAGC ATATCGTCTCGTATTAGTAGAAACA  1027+29
AGGTAG AGGTAGTTTTT

NS TATTCGTCTCAGGGAGCAAAAGC ATATCGTCTCGTATTAGTAGAAACA 890+29
AGGGTG AGGGTGTTTT

Ghi chiti: AGCGAAAGCAGG, AGCAAAAGCAGG va AGTAGAAACAAGG: Trinh ty bao thu trén gen virus dau 5’

va 3’; CGTCTC: vi tri cét ctia enzyme BsmBI (Bm).
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3. Két qua va thio luin
3.1. Tach RNA tong sé ciia virus ciim

RNA tong s6 tach chiét tir ching virus cam
NIBRG-14 duoc kiém tra bang dung cu quang
pho Nanodrop Két qua cac mau RNA sau tach
chiét c6 nong dd RNA trong khoang 30,1 — 46,2
ng/ul va do sach thé hién & ty s6 A260/280
khoang 1,86 - 1,92. V&i ndng d6 RNA va do
tinh sach nhu vay dam béo tiéu chuan dung lam
khudn dé tién hanh phan ng tong hgp cDNA.

3.2. Khuéch dai, xéc dinh trinh tu va chon dong
6 phdn doan gen (PB2, PB1, PA, NP, M, NS)
md hoa protein khung virus

Cac cDNA ma hoa protein bao thu (b
khung virus) duoc khuéch dai bang phan tng
phién ma nguoc nhd enzyme Reverse
Transcriptase voi mdi Unil2 dugce thiét ké dua
theo phuong phép cia Hoffmann va cong su
[10]. Két qua da tong hop dwoc ca 6 phan doan
gen dac hiéu chi xuat hién mot bang vach duy
nhit co trong lugng phan tir ding theo Iy
thuyét. Cy thé, san pham RT-PCR cua cac phan
doan thu dugc khi kiém tra trén gel agarose
1,5% co6 kich thuéc nhu sau: phan doan M
khoang 1100 bp, phan doan NP khoang 1600
bp, phan doan NS khoang 900 bp, phan doan PA
khoang 2300 bp, phan doan PB1 khoing 2400
bp, phan doan PB2 khoang 2400 bp (Hinh 1).

Sau phan doan gdm PB2, PB1, PA, NP, M
va NS tach tu ching virus NIBRG-14 tao bd
khung virus cim A sau khi nhan ban bang RT-
PCR dugc tao dong vao vector pBT, bién nap
vao E. coli DH5a va céy trai trén moi truong
LB bd sung khang sinh chon loc. Cac khuan lac
trang, moc riéng ré dugc lya chon de thuc hién
phén (g conoly-PCR véi 2 loai mdi 1a mdi dic
hiéu bét cip trén timg phan doan (cho phép
nhan ban toan bd trinh ty nucleotide ctia phan
doan dich) va mdi pUC18 bt cip trén vector
pBT (nhén ban toan bd gen dich va mot phan
trinh ty nucleotide ctia vector pBT & hai dau
gen dich). Két qua dién di kiém tra san phdm
conoly-PCR trén gel agarose (Hinh 2) cho thdy
da bién nap thanh cong 6 phan doan chira cac

gen ma hoa protein khung virus cim vao vector
pBT (san pham conoly-PCR khi nhén gen véi
moi dic hiéu gen chira mgt phan doan dac hi¢u
duy nhit c6 kich thudc tuong tmg véi kich
thudc tinh toan theo Iy thuyét cua ting gen, va
khi nhan gen véi mdi pUCI8 bit cap trén
vector chira chi mdt phan doan dac hiéu co
kich thudc 16n hon khoang 0,15kb so véi san
phim nhan cic phan doan gen bang mdi dic
hiéu gen). Pidu d6 cang duoc khing dinh sau
khi tach DNA plasmid ciia cic dong khuén lac
duong tinh véi phan ung conoly-PCR, tinh sach
va doc trinh ty nucleotide cua tung gen theo ca
chiéu xudi va chiéu nguoc béng moi dic hidu
ting phan doan gen: san pham conoly-PCR gen
NP c¢6 kich thudc 1594 bp; gen M - 1056 bp;
gen NS - 919 bp; gen PA - 2262 bp; gen PB1 va
PB2 - 2370 bp.

Kich thudc va trinh ty nucleotide cua tirng
gen da dugc so sanh véi kich thudc va trinh tu
nucleotide tuong Ung cua tung phan doan ¢
chung NIBRG-14 cong bd trén Ngan hang gen
dé lua chon cac dong cé két qua doc trinh ty
nucleotide phan doan gen dich dugc xac dinh
c6 do twong dong 100% so véi trinh tu phan
doan cua chung virus gdc NIBRG-14 di cong
b trén Ngan hang gen dé tiép tuc dong hoa vao
vector pHW2000, sir dung enzyme cit BsmBI
va enzyme ndi T4 DNA ligase.

kb kb

2,0 20

05 05

Hinh 1. Két qua dién di kiém tra san pham RT-PCR
6 phan doan chira gen ma hoa protein khung virus
cim. M: Marker 1kb (Fermentas); 1: phan doan M;
2: phan doan NP; 3: phan doan NS; 4: phan doan
PA; 5: phan doan PB1; 6: phan doan PB2.
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(a) (b)

(c) (d)

Hinh 2. Két qua dién di san phém colony-PCR cua 6 phan doan NP (a), M va NS (b), PA (c), PB1 va PB2 (d) st
dung cap mdi ddc hiéu cua ting phan doan va cap mdi pUC18 bét cap trén vector. 1,2: phan doan NP; M:
Marker 1kb (Fermentas); 3,4: phan doan M; 5, 6: phan doan NS; M1: Marker HighRanger 1kb DNA Ladder;
7,8: phan doan PA; 9,10: phan doan PB1; 11,12: phan doan PB2.

3.3. Tach dong 6 phdan doan chira gen PB2,
PB1, PA, NP, M va NS vao vector pHW2000

Két qua tach dong va kiém tra sy c6 mit
cia phan doan dich trong vector pHW2000
bang PCR véi hai loai mdi 1a mdi déc hiéu cta
timg phan doan va mdi bat cip trén vector
(Hinh 3) chi ra dd bién nap thanh cong 6 phan
doan chira gen ma hoa protein khung virus cim
vao 6 vector pHW2000 véi san pham colony-
PCR cua ting phan doan khi nhan Ién véi moi
dic hiéu hay mdi bat cdp trén vector ciing chi
xuit hién mot bang ddc hiéu duy nhit co kich
thudc dung theo 1y thuyét. Didu d6 chimg to 6
phan doan chira gen PB2, PB1, PA, NP, M va
NS di duoc bién nap thanh cong vao 6 vector
pHW2000 (mdi vector mang mot phan doan
cDNA tuong rng ctia virus cm).

M (41234567891 1M12M
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Hinh 3. Két qua dién di kiém tra san phdm PCR ciia
6 phan doan gen khung v6i mdi dic hiéu cua ting
phan doan va mdi vector pHW2000. M: marker 1kb
(Fermentas); (-): d6i chirng 4m; 1, 2: phan doan M;
3, 4: phan doan NP; 5,6: phan doan NS; 7,8: phan
doan PA; 9, 10: phan doan PB1; 11, 12: phan doan
PB2 (san phdm phan img PCR sir dung mdi bat cap
trén vector c6 kich thudc 16n hon khoang 0,2kb so
v6i san phidm phéan tmg PCR nhan cac phan doan
gen bang mdi dic hiéu tuong tmg).



14 N.T.T. Hc%ng va nnk. / Tap chi Khoa hoc DPHOQGHN: Khoa hoc Tw nhién va Cong nghé, Tap 33, 862 (2017) 9-16

Két qua bién nap duoc kiém tra bang cit
voi enzyme gioi han: vi du voi vector
pHW2000-M va pHW2000-NP khi cit bang
cip enzyme Nhel va Smal cho san pham cit khi
chay dién di kiém tra xuat hién 2 bang vach:
mdt bang c6 kich thudce 1on twong g voi kich
thuéc vector pHW2000 va mét bang kich thude
nhd hon tuong Ung véi kich thudc cia phan
doan M (1056 bp) va phan doan NP (1594 bp);
vector pHW2000-PB2 cit bang Nhel va Smal
ciing xudt hién 2 bang, mot bang kich thudc 16n
tuong ung vaoi kich thude vector pHW2000 va
mdt bang kich thudc tuong Gng vaéi kich thude
phén doan PB2 1a 2370 bp (Hinh 4).

M1 PB2.C PB2-K

(a) (b)

Hinh 4. Cit kiém tra vector tai t& hop pHW2000-M,
pHW2000-NP (a) va vector pHW2000-PB2 (b) bang
cap enzyme Nhel va Smal. M1: marker High Ranger
1kb DNA Ladder; M-C: san phim cit vector
pHW2000-M; M-K: vector pHW2000-M khéng cét
v6i enzyme; NP-C: san pham cét vector pHW2000-
NP; NP-K: vector pHW2000-NP khong cét véi
enzyme; PB2-C: san phim cét vector pHW2000-
PB2; PB2-K: vector pHW2000-PB2 khong cét voi
enzyme.

San phiam PCR dugc guri di giai trinh ty va
két qua ching minh chung t6i di tach dong
thanh cong 6 phan doan gen PB2, PB1, PA, NP,
M, NS cua virus cum vao 6 vector pHW2000,
v6i trinh ty nucleotide ciia cadc phan doan gen
khung dat d6 tuong dong 100% so véi trinh tu
twrong ung cua tung phin doan & chung

NIBRG-14 cong bd trén Ngén hang gen. Bo
khung vector pHW2000 tai t6 hop nay la ngudn
vét liéu cho thi nghiém bién nap vao té bao vét
chu, khi két hop véi vector mang phan doan
HA (HS5) va NA (N1) chira gen khang nguyén
bé mit cua virus cam, dé tai tao chung virus tai
t6 hop lam gidng gdc cho san xudt vaccine
phong chéng virus H5NI.

4. Két luan

ba tach dong thanh cong 6 phan doan gen
khung virus cum (PB2, PB1, PA, NP, M, NYS)
tu chung NIBRG-14 vao 6 vector pHW2000.
Bo khung gdm 6 vector pHW2000 tai t6 hop
nay khi két hop véi vector chira phan doan gen
khéng nguyén HA va NA cua virus ciim s€ cho
phép tai tao ching virus tai to hop trong té bao
dong vét bang k¥ thuat di truyén nguoc.

Céc plasmid pHW2000 tai t6 hop di duoc
tach chiét, co do tinh sach cao, phu hop cho thi
nghiém bién nap vao té bao vat chu dé tai tao
virus tai t6 hop lam gidng gc cho san xuat
vaccine.
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Abstract: A/H5NI1 virus belongs to the genus of influenza A, within the family Orthomyxoviridae.
The genome contains 8 segments in order: PB2, PB1, PA, HA, NP, NA, M, NS. Among influenza
virus subtypes, HSN1 possesses the highest pathogenicity and causes a high mortality in poultry. This
virus subtype is able to infect human with severe respiratory symptoms and even leads to a high
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number of death. Vaccination is one of the most effective ways to prevent A/H5N1 influenza
infection. Reverse genetics allows the manipulation of influenza genome for the use as a masterseed
for vaccine production. This technique is manipulated with all segments of the viral genome
generating infectious virions for vaccine preparation using a transfection system of viral cDNA into
mammalian cells. In this paper, we present the design and cloning six gene segments (M, NP, NS, PA,
PB1, PB2) from NIBRG-14 (WHO) strain into the pHW2000 expression vector. Our results provide
the important six-plasmid system which will combine with H5- and N1-plasmids for the rapid and
reproducible generation of reassortant influenza A strains.

Keywords: Cloning, HSN1, pHW2000, reverse genetics, vaccine, virus.



