Tap chi Cong nghé Sinh hoc 16(2): 369-376, 2018

THIET KE VA TACH DONG GEN NA CUA VIRUS CUM A/H5N1 VAO VECTOR
pHW2000 LAM NGUYEN LIEU TAO CHUNG GOC VACCINE CUM

Nguyén Thi Thu Hing', Hoang Thi Thu Hing’, Nguyén Hing Chi’, Vii Huyén Trang™’,

Ha>’, Nguyén Trung Nam***

'Trucng Pai hoc Lam nghiép

Chu Hoang

2Vi_én Cong nghé sinh hoc, Vién Han lam Khoa hoc va Cong nghé Viét Nam
3Hoc vién Khoa hoc va Cong nghé, Vién Han lam Khoa hoc va Cong nghé Viét Nam

*Nguoi chiu trach nhiém lién lac. E-mail: nam@ibt.ac.vn

Ngay nhan bai: 11.11.2017
Ngay nhan dang: 28.3.2018

TOM TAT

Virus cim A/H5N1 1a virus RNA thudc ho Orthomyxoviridae. Virus H5N1 doc luc cao c6 kha nang gy

chét véi ty 18 cao & gia cAm va liy nhiém tir gia cdm sang ngudi. Cong nghé tao gidng gbe cho san xuat
vaccine phong chéng virus cim A/H5N1 tmg dung k¥ thuét di truyén nguoc doi hoi phai ¢4 budc tao bo vector
tai t& hop mang cac phan doan gen ciia virus. V&i muc tiéu tao vector pHW2000 tai t6 hop mang phan doan
gen mi hoa neuraminidase (NA) - mot trong hai loai khang nguyén bé mit quan trong ctia virus cim, ching toi
d3 thiét ké hai cAu trac gen N1 NA dua trén trinh tr nucleotide gen NA ciia hai clade virus cim A/H5N1 doc
luc cao (clade 1.1 va clade 2.3.2.1c), d& dwoc chimg minh ¢6 tinh tuong dong vé khang nguyén, dic tinh di
truyén vai nhidu chung cam, dugce khuyén cao c6 thé sir dung dac diém di tmyen khang nguyén cho san xuat
vaccine phong chéng cim gia cam, sau d6 tach dong vao vector pHW2000. Céu trac gen NA ctia hai clade ¢
kich thudc 1453 bp, gdm: ngoai ciing (phia hai dau gen) 1a hai doan nucleotide khong ma hoa (46 bp va 57 bp)
chira vi tri gén mdi dic hiéu va vi tri cét cila enzyme Bsal; & giita 1a mot ving ma hoa kich thude 1350 bp, dich
mi ddy du va dung trinh tir 449 amino acid, dam bao chirc ning xuc tac va tinh khang nguyén ciia protein NA.
Hai gen NA twong tng v6i hai clade da dugc tach dong thanh cong vao vector pHW2000 tao hai vector tai td
hop pHW2000-NA clade 1.1 va pHW2000-NA clade 2.3.2.1c. Céc vector tdi t6 hop nay s& duoc sir dung lam
nguodn vt licu tao khang nguyén NA, chuén bj cho sy két hop voi cac vector mang cac phén doan gen con lai
trong hé gen virus cim dé tai tao chimg virus tai t5 hop lam ching gbc cho san xuat vaccine phong chéng cum

A/H5N1 & gia cAm.

Twr khoa: H5N1, NA, pHW2000, tach dong, vaccine
MO PAU

Virus ciim A (influenza A virus) c6 hé gen gom
8 phan doan RNA soi don, am, ma hda 10 protein,
va dugc phan thanh nhiéu subtype khac nhau dya
trén hai loai glycoprotein khdng nguyén bé mit l1a
hemagglutinin (HA) va neuraminidase (NA) véi 18
subtype HA (H1- H18) va 11 subtype NA (N1 -
N11) (Chen et al., 2012; Ferhangi et al., 2015).
Trong sb cac subtype NA, subtype N1 co kha ning
gy bénh cho nguoi v6i kha ning 1ay nhiém nhanh,
ty 1¢ tir vong cao, 1a nguyén nhan ctia nhiéu dai dich
cim di timg dién ra trén thé gidi (dich cim HINI
nam 1918 khién gan 50 tri¢u nguoi chét, cim H5N1
nam 2003 - 2006 gay thiét hai hang tram triéu gia

cAm va 157 nguoi tir vong...) (Reid ez al., 2000; Lin
et al., 2009).

Khang nguyén NA dang nit 16i hinh nam, cu
triic gom mot dau dang tetramer dugc hop thanh tir
4 tiéu don vi (monomer) hinh ciu va mot cubng
manh dai khoang 60 A chira ving ki nuéc xuyén
qua vo cia virus (Gamblin, Skehel, 2010). Phan bd
trén bé mat hat virus, NA vira c6 vai tro khang
nguyén, vira ¢6 hoat tinh neuraminidase véi trung
tam hoat dong dugc hop thanh tir mot s0 goc amino
acid ndm chinh gita mdi tiéu don vi ¢ phin dau
(Yano et al., 2008; da Silva et al., 2015). Vai tro
cua neuraminidase 1a xuc tac phan Ung phan giai
lién két glycoside gitra thu thé chira sialic acid trén
bé mit té bao chi va gai glycoprotein trén vo virus,
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gitip virus xdm nhiém vao té bao (giai doan x4m
nhdp) va giai phong cac virion méi tao thanh ra
khoi bé mit té bao nhidm (giai doan phong thich)
(Hausmann et al., 1995; Fanning et al., 2000).

Viét Nam 1a mot trong nhitng nudc da timg xudt
hién nhidu dich caim A/H5N1 & gia cAm va ludn tiém
4n nguy co bung phat cac vu dich méi néu cong tac
giam sat, phong dich khong duoc chi trong thudng
xuyén. D& phong dich, can sir dung vaccine c¢6 hiéu
qua phong vé vbi cac ching virus dang luu hanh.
Trong s6 cac loai vaccine phong chéng cam A ¢ gia
cdm, vaccine tao ra bang ky thuat di truyén nguoc
(reverse genetics) luon duoc danh g1a cao do an toan
nhanh chéng dap tmg ngudn giéng gbc cho san xuét
vaccine c6 hi¢u qua bao vé cao. Theo quy trinh
chudn cia WHO vé san xuat vaccine cum dua trén
ky thudt di truyén nguoc, chung virus gde cho san
xuit vaccine dugc tai tao bang phuong phéap tao
dong cac vector tai to hgp mang cic phian doan
cDNA genome virus, sau d6 bién nap cac vector tai
t6 hop nay vao té bao dong vat nudi ciy dé tai tao
hat virus hoan chinh (Ping et al., 2015).

Véi muc ti€u tao nguén vét lidu cho san xuét
vaccine cim A/H5NI bing cong nghé di truyén
nguoc, ching toi tién hanh tach dong riéng r& 8 phan
doan cDNA genome virus cum A vao cac vector
pHW2000 dé tao 8 vector tai to hop theo phuong
phap cua Hoffmann ef al, (2000). Trong coéng bd
ciia Nguyén Thi Thu Hing er al, (2017), nhém
nghién ctru da trinh bay thanh cong trong viéc tach
dong 6 phan doan gen khung va phan doan gen ma
hoéa khang nguyén HA cla virus cum vao cac vector
pHW2000. Cong bb nay mo ta cong viéc tlep theo dé
tao nguon vt liéu vector pHW2000 tai to hop mang
phan doan gen N1 NA cé ngudn goc tr chung
A/duck/Vietnam/ST0970/2009(H5N1) (clade 1.1,
ngudn gbc tir clade 1 & Viét Nam) va ching
A/duck/Vietnam/HT-02/2014(HSN1) (clade
2.3.2.1c, ngudn gbc tir clade 2.3.2 & Hong Kong) - 1a
hai clade virus cum dgc lyc cao, dd dugc ching
minh c6 tinh twong ddng vé khang nguyén va dic
tinh di truyén vi nhiéu clade cam khac, nén gen NA
cua ca hai clade nay dugc lya chon lam Ung vién
nguyén liéu cung cép ngudn gen khing nguyén cho
san xuét vaccine cim A/H5N1.

VAT LIEU VA PHUONG PHAP
Vit liéu
Théng tin vé& trinh ty gen NA cla virus cim

370

Nguyén Thi Thu Héng et al.

A/H5NI clade 1.1 va clade 2.3.2.1c da duoc GS. TS.
Lé Thanh Hoa — Vién Cong nghé sinh hoc, Vién Han
lam Khoa hoc va Cong nghé Viét Nam, cung cap. Gen
NA sau khi thiét ké dugc tong hop nhén tao boi Hang
Phusa Biochem (Viét Nam). Vector pHW2000 do Bénh
vién Nhi St. Jude (Hoa Ky) cung cdp. Cac enzyme gidi
han (Bsal, Nhel, Smal, Sacl, T4 ligase) va cac cap moi
dwoc cung cip boi Hang Fermentas/Thermo Fisher
Scientific/Invitrogen (Hoa Ky). Cac b kit ding dé tach
chiét va tinh sach DNA plasmid, tinh sach san phérn
PCR cua cac Hang Qiagen/Roche (Dirc).

Phwong phap
Thiét ké gen NI NA clade 1.1 va clade 2.3.2.1c

Nguyén tic cia viéc thiét ké gen N1 NA clade
1.1 va clade 2.3.2.1c st dung lam gen biéu hién
khang nguyén cho san xuat vaccine bang k¥ thuat di
truyén nguogc 1a: (i) dam bao tinh khang nguyén va
hoat tinh neuraminidase; (ii) thich hgp vdi muc tiéu
tach dong vao vector pHW2000 theo phuong phap
cua Hoffmann ef al., (2000). Do vay, gen NA clade
1.1 va clade 2.3.2.1c dugc thiét ké ¢ cau trac: tuong
{ing & hai dau gen 1a hai doan nucleotide khong ma
hoa chira diém bét cap dic hiéu ciia mdi xudi (Ba-
NA-F) va mdi ngugc (Ba-NA-R) trong phan ung
PCR nhéan gen va vi tri nhan biét cua Bsal (Ba); o
giita 1a viing md hoa (c6 mé khoi ddu, ma két thuc)
chira trinh ty nucleotide ddy du ciia gen N1 NA tir
chung A/duck/Vietnam/ST0970/2009(H5N1) (clade
1.1) va A/duck/Vietnam/HT-02/2014(H5N1) (clade
2.3.2.1c) (Hinh 1). Trinh ty cdp mdi nhan gen NA
(Bang 1) duoc thiét ké theo Hoffmann et al., (2001).

Gen NA clade 1.1 va clade 2.3.2.1¢ sau khi thiét
ké dugc dat tong hop nhan tao dudi dang luu gilt
trong vector pJET1.2.

Bién nap va nhin gen NA trong E. coli DH5a

Hai vector pJET1.2 mang riéng r& hai gen NA
dugc bién nap vao té bao kha bién E. coli DH50
béng phucmg phap séc nhiét, cdy trai dich vi khuan
sau bién nap trén moi truong LB b6 sung khang sinh
chon lgc. Cac dong khuén lac dwong tinh véi
plasmid tai t6 hop duoc chon dong bing phuong
phap colony-PCR va nhdn sinh khéi trong moi
truong LB 1ong bd sung ampicillin 100 ug/ml. Sinh
khéi vi khuén duogc thu nhan dé tién hanh tach chiét,
tinh sach DNA plasmid va xac dinh trinh ty gen dich
clia mdi loai vector tai to hop. Tuong tmg véi mdi
gen lya chon cac dong cé két qua doc trinh ty
nucleotide gen dich dat d6 twong dong 100% so voi
trinh tw gen di thiét ké dé tich dong vao vector
pHW2000.
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Hinh 1. So dd cAu tric cta gen N1 NA clade 1.1 va clade 2.3.2.1c véi hai viing khéng ma héa & hai dau chiva vi tri gén cla
mdi (Ba-NA-F, Ba-NA-R), vi tri nhan biét clia Bsal (5-GGTCTC-3') va & gitva 1a viing ma héa protein NA.

Tao vector pHW2000 tdi té hop mang gen NA clade
1.1va clade 2.3.2.1c

DNA plasmid cta cac dong E. coli DHS50 duong
tinh voi pJET1.2-NA clade 1.1 va pJET1.2-NA clade
2.3.2.1c dugc tach va tinh sach, su dung kit High
Pure Plasmid Isolation (Roche, Dirc). Plasmid tai td
hop dugc cit bing Bsal. San phdm phan tmg cat
dugc dién di kiém tra trén gel agarose 1,2%, nhudm
v6i ethidium bromide va phat hién cac phan doan
gen dudi may soi gel bing dén UV. Gen NA c6 kich
thudc dung theo 1y thuyét dugc cat dé tién hanh thoi
gel, tinh sach gen bang kit GeneJET TM Gel
Extraction Kit (Qiagen, Dtrc).

Dong thoi véi viée thuc hién phan Gng cit va
phan 1ap gen NA tir vector tai to hgp pJET1.2 mang
gen quan tam, tién hanh cit mo vong vector
pHW2000 bang Bsal. Thuc hién phan tmg ghép ndi
gen NA clade 1.1 va NA clade 2.3.2.1¢c vao vector
pHW2000 dé tao hai vector tai t hop, str dung T4
DNA ligase. San phim phan g ghép ndi duoc bién
nap vao té bao E. coli DH5a, sau d6 chon dong E.
coli DH5a mang plasmid tai t6 hgp bang phwong
phap conoly-PCR. Cac dong duong tinh véi plasmid
tai t6 hop dugc nhan dong, tach chiét va tinh sach
DNA plasmid.

Kiém tra su c6 mit cua gen NA clade 1.1 va NA

Bang 1. Cac cdp mdi dic hiéu s dung trong tach dong gen.

clade 2.3.2.1c trong vector pHW2000 tai t6 hgp bing
phan tmg PCR khuéch dai gen NA véi 2 cap mdi la
cap mdi ddc hiéu bét cap trén gen NA (Ba-NA-F va
Ba-NA-R), va cip mdi dic hiéu bam vector
pHW2000 (pHW2000-F va pHW2000-R) véi trinh
tu cac cip mdi trinh bay trong bang 1. Chu trinh
nhiét phan tng PCR: 94°C/5 min, 30 chu ky
(94°C/30 s, 58°C/30 s, 72°C/1 min 30 s), 72°C/10
min, 4°C/c0.

Bén canh do, ket qua tach dong con dugc kiém
tra bang phan ung cét voi enzyme gidi han. Do vi tri
tach dong gen NA vao vector pHW2000 nim giira
diém cét ctia Nhel va Smal trén vector, va ciing chén
giita hai diém cit cta Sacl trén vector, nén qua trinh
cit kiém tra dugc thuc hién véi 2 phan tng: (i) cat
bang cap Nhel va Smal; (ii) cat bang Sacl.

Do chinh xé4c va tinh day du cua cac trinh ty gen
NA da tach dong vao vector pHW2000 ciing dugc
kiém tra bang xac dinh trinh ty gen véi cip moi bam
vector, thuc hién trén may doc trinh ty ty dong ABI
PRISM® 3100-Avant™ Genetic Analyzer (Applied
Biosystems, Hoa K¥), sir dung bo hoa chit BigDye®
Terminator v3.1 Cycle Sequencing. Két qua xac dinh
trinh tu gen theo ca chidu xudi va chleu ngugc dugc
ghép ndi va phan tich bang phin mém DNA Star va
BioEdit (Hoa Ky).

Genlvector Ky hiéu méi Trinh tw méi
NA Ba-NA-F TATTGGTCTCAGGGAGCAAAAGCAGGAGT
Ba-NA-R ATATGGTCTCGTATTAGTAGAAACAAGGAGTTTTTT
pHW2000 pHW2000F CGACTCACTATAGGGAGACCCAAGC
pHW2000R ACAGGTGTCCGTGTCGCGCGTCGCC

Ghi chti: Céc nucleotide gach chan Ia diém nhéan biét va cét ctia Bsal (GGTCTCN1/N5).
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Ba-NA-F
B T I

1.1 10 20 30 40 50 60 70 80 90 gg

2'3 21 tagtactlaagcatattggtctcagggagcaaaagcaggagttcaaaATGAATCCAAATCAGAAGATAATAACCATCGGATCAATCTGTAT

B e e e m e nr i r e an ettt ETE T T v raneny c..... A...G....... T
11 GGTAACTGGAATAGTTAGCTTAATGTTACAAGTTGGGAACATGATCTCGATATGGGTCAGTCATTCAATTCACACAGGGAATCAACACCA 180
2.3.21c ..... T....... A G...... ... GA. .. ... AA A A 180
11 CAAGCTGAGCCAATCAGCAATACTAAT TTCCCTACTGAGAAAGCTGTGGCCTCAGCAAAAT TTGCGGGCAAT TCATCTCCTTGCCCCATTAA 270
23.21c ...A.... A ..G... A .. .. C..... T.7T......... cC..... A T....T.C... A .T............. T 270
1.1 CGGATGGGCTGTATACAGT AAGGACAACAGCATAAGGATCGGT TCCAAAGGGGATGTGT TTGTTATAAGAGAGCCATTCATCTCATGCTC 360
2.3.21c A... ... ... ... C....... . T........ T..G... .. AT ... .. G..... AL 360
1.1 TCACTTGGAATGCAGAACTTTCTTTTTGACTCAAGGAGCCT TGCTGAATGAT AAACACTCCAATGGGACTGTCAAAGACAGAAGCCCTCA 450
2.3.21c C..TC. ... ... ... ... G..... T..A. ... ... C..G........ C... ... T..G........ 450
11 CAGAACATTGATGAGTTGTCCTGTGGGTGAGGCTCCCTCCCCGTATAACTCAAGGTTTGAGTCTGTTGCT TGGTCAGCAAGTGCTTGCCA 540
23.21c ...... GC.A........ C...AA ... ... .......... A e G........ ... 540
1.1 TGATGGCACCAGT TGGTTGACAATTGGAATTTCTGGCCCAGACAATGGGGCTGTGGCTGTATTGAAATACAATGGCATAATAACAGACAC 630
2.3.2.1C -t T T G...C... 630
1.1 TATCAAGAGT TGGAGGAACAGCATACTGAGAACTCAAGAGTCTGAATGTGCATGTGTAAATGGTTATTGCT TTACTGTAATGACAGATGG 720
2.3.21¢ ... T.A ... ..... G..C.. .. .. cC.C....... G. T 720
A 1.1 ACCAAGTAATGGTCAGGCATCACATAAGATCTTCAAAATGGAAAAAGGAAAAGTGATTAAATCAGTCGAATTGGATGCTCCTAATTAICA 810
2.3.21¢ ... ... L [ ..CoL L G..... AG....G..G...... ... Coo L 810
11 CTATGAGGAATGCTCCTGTTATCCTGATGCCGGCGAAATCATATGTGTATGCAGGGATAATTGGCATGGT TCAAATCGACCATGGGTATC 900
2321¢c ... T T [ C..... CA.G........... 900
11 TTTCAATCAAAACT TGGAGTATCAAATAGGATATATATGCAGTGGGGT TTTCGGAGACAATCCACGCCCCAATGATGGAAAAGGTAGTTG 990
2321c ......... [ T..T..... AA. ... T, G..G..A..... c..T.C......... 990
11 TGGTCCGGTGTCCCCTAACGGGGCATATGGGGTAAAAGGGTTTTCATTTAAATACGGCAATGGTGTCTGGATCGGGAGAACCAAAAGCAC 1080
23.21c ... .. AT G T Gl 1080
11 TAATTCCAGGAGCGGCTTTGAAATGATTTGGGATCCAAATGGGT GGACTGAAACAGACAGTAGCTTTTCAGTGAAACAAGATATTGTAGC 1170
23.21C C.. Coovviin G...G...... GAA. .... GA......oiin A 1170
11 AATMCTGATTGGTCAGGGTATAGCGGGAGTTTTGTCCAGCATCCAGAACTAACAGGACTAGATTGCATAAGACCTTGTTTCTGGGTTGA 1260
2321c .. A C........ G...... T Co..ovvnnt. 1260
11 GTTGATCAGAGGGCGGCCCAAAGAGGGCACAAT TTGGACTAGTGGGAGCAGCATATCTTTCTGTGGTGTAAGTGGTGACACTGTGGRTTG 1350
23.21c AL A G T, AA ... CA.... 1350
1.1 GTCTTGGCCAGACGGTGCTGAGTTGCCATTCACCATTGACAAGTAG! ttgttcaaaaaactccltgttictactaatacgagaccatatt 1440
2320 1440
11 agtactaagcata 1453
2320¢ ............. Ba-NA-R 1453

e e e e gt e e e e e e e e e e ey

10 20 30 40 50 60

1.1 MNPNQKIITIGSICMVTIGIVSLMLOQVGNMISIWVSHESIBETGNQHEQAEPISNTNFPTEKAV 60
2321l ....... |’ 2. I..I..... I..I......... Q.. ... T..VR....L..N.. 60
1.1 ASAKFAGPCPINGWAVYSKDNSIRIGSKGDVFVI@EPFISCSELECRTFFLTQGALL 120
2.3.21lc ..VTL.. L. . .K....H.. ..t e i e 120
1.1 NDKHS VSPERTLMSCPVGEAPSPYNSRFESVAHSASACHDGTSWLTIGISGPDN 180
2321lc ..... B O . I........ 180
1.1 GAVAVLKYNGIITDTIKSWRNSILRTQESECACVNGYCFTVMTIDGPSNGQASHKIFKMEK 240
23210 .t N.o..ooouonn.. [os]..a. ... . Y....ID. 240
B

1.1 GKVIKSVELDAPNYHY SCYPDAGEIICVC NWHGSNRPWVSFNOQNLEYQIGYICSG 300
2321l ...V..... - 2 300
1.1 VFGDNPRPNDGKGSCGPVSPNGAYGVKGFSFKYGNGVWIGRTKSTN GFEMIWDPNGW 360
2321lc I.......... b 2 BAJ. - oot 360
1.1 TETDSSFSVKQDIVAITDWSG GSFVQHPELTGLDCIRPCFW e IRGRPKEGTIWTSG 420
2321lc .G...E. .M. . ...t s it et ittt e e e e e S e e S. ... 420
1.1 SSISFCGVSGDTVGWSWPDGAELPFTIDK®* 449
2321lc ........ = * 449

Hinh 2. Trinh tw nucleotide (A) va amino acid (B) ctia gen NA clade 1.1 va clade 2.3.2.1c. Gen NA cia hai clade déu c6
trinh tw nucleotide chira vi tri gén moi (mi tén) va trinh ty amino acid chra 7 amino acid tao thanh vi tri thwc hién chic
nang xuc tac cla neuraminidase (khung hinh bau duc) va cac vi tri N-glycosyl héa (khung hinh vudng/chi nhat).
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KET QUA VA THAO LUAN

Thiét ké gen khang nguyén N1 NA

Trinh tu nucleotide gen N1 NA clade 1.1 va
clade 2.3.2.1c (Hinh 2A) duoc thiét ké dya trén trinh
tu nucleotide cua gen NA dd phéan lap tr chung
A/duck/Vietnam/ST0970/2009(H5N 1) (clade 1.1) va
A/duck/Vietnam/HT-02/2014(HSN1) (clade
2.3.2.1c) tuong tmg, ¢6 kich thudc va cu tric déu
gdm 1453 bp voi: 1 ving ma hoa kich thuge 1350
bp, trong d6 1347 bp (bit ddu bang bo ba khoi dau
dich ma - ATG) ma hda 449 amino acid, va 3 bp
tuong ng véi 1 bd ba két thic khong mi héa; 2
ving khong ma héa ndm ¢ hai dau véi kich thuée va

trinh ty twong Ung & 46 bp - 5
tagtactaagcatatiggtctcagggagcaaaagcaggagttcaaa 3’
va 57 bp -

S’tttgttcaaaaaactcctigttictactaatacgagaccatattagta
ctaagcata 3, trong do cac nucleotide in nghiéng la
vi tri gén dac hiéu cua mdi xudi va nguoc trong
phan ung PCR nhan gen, va cac nucleotide gach
chan 1a vi tri nhan biét/trinh ty bd sung véi vi tri
nhén biét cua Bsal. Vi cdu trac gen NA di thiét
ké cua ca hai clade, khi thuc hién phan ung PCR
nhan gen NA s& tao san pham dic hidu co kich
thuéc gdm ving mi hoa va hai doan nucleotide
khong ma hoa & hai dau gen, bit dau ¢ vi tri gn
mdi dic hiéu, véi tong sd nucleotide 1a 1434 bp
(1350 bp + 84 bp).

Khi so sanh sy twong dong vé trinh ty amino
acid do gen NA clade 1.1 va clade 2.3.2.1c ma hoa
bang chuong trinh ClustalW va BLAST thi d6 tuong
déng gitta hai trinh ty 1a 92%. Pac biét, protein do
gen NA clade 1.1 va clade 2.3.2.1c ma héa déu gdbm
449 amino acid (Hinh 2B) véi day dii cac vi tri quan
trong dam bao chirc nang va tinh khang nguyén cua
protein NA nhu:

Vi tri thyc hién chire nang xuc tac (catalytic site)
clia neuraminidase: O ci hai clade déu dugc hop
thanh tir 7 amino acid nim dung vi tri, phan bd trén
bé mit cta ca 4 tiéu don vi hop thanh dau tetramer
dang ciu ciia NA, gdbm: Arg (R) - 98, Asp (D) - 131,
Glu (E) - 258, Arg (R) - 273, Arg (R) - 348, Tyr (Y)
- 382, Glu (E) - 405. Céc cong bd vé trinh tyr gen NA
cua virus H5N1 clade 1.1 va clade 2.3.2.1c trén ngan
hang NCBI (National Center for Biotechnology
Information) di khang dinh vai tro ctia nhimg vi tri
nay trong viéc dam bao chirc ning thuyc hién hoat
tinh enzyme cua NA
(https://www.ncbi.nlm.nih.gov/protein/408717469).

Vi tri N-glycosyl hoéa (glycosylation site): O
protein NA clade 1.1 c6 2 vi tri glycosyl hoa Ia
68NSS va 126NGT. Protein do gen NA clade
2.3.2.1c ma hoéa co6 3 vi tri glycosyl hoa voi 2 vi tri
¢6 trinh ty va thir ty amino acid giéng protein NA
clade 1.1 va thém 1 vi tri 1a 215NGS.

Ving cubng (stalk region): O subtype N1 NA,
ving cudng dugc tao thanh boi khoang gn 50 amino
acid, twong ung voi vi tri amino acid 40 - 90 tinh tir
dau tan cing N cia protein, va cin c6 it nhat 1 gbc
Cys (C) va 1 vi tri glycosyl hoa (Reid et al., 2000).
Céc ddc diém nay déu c6 & protein ma hoa boi hai
trinh ty gen NA di thiét ké. Cu thé, trong ving
amino acid vi tri 40 - 90 ma hoda boi gen NA clade
1.1 va clade 2.3.2.1c déu c6 1 gbc Cys & amino acid
72 va 1 vi tri glycosyl hoa 1a 68NSS.

Nhu vy, trinh ty nucleotide gen NA clade 1.1
va clade 2.3.2.1c da thiét ké dam bao chirc nang, tinh
khang nguyén va thich hop cho muc ti€u tao dong
gen NA vao vector pHW2000 (c6 vi tri nhan biét cia
Bsal) theo phuong phap ctia Hoffmann ez al., (2000)
dé tao vector tai t6 hgp pHW2000-NA.

M 1 2

kb

3,0
2,0

1,0

0,5

Hinh 3. Kiém tra san pham conoly-PCR cac dong E. coli
DH5a bién nap pJET1.2-NA clade 1.1 va pJET1.2-NA clade
2.3.2.1c. M: marker 1kb (Fermentas); 1: dong khuan lac
dwong tinh véi pJET1.2-NA clade 1.1; 2: dong khuan lac
dwong tinh v&i pJET1.2-NA clade 2.3.2.1c.

Nhian gen NA clade 1.1 va clade 2.3.2.1¢

Két qua chon dong E. coli DH50 chira plasmid
tai t hop mang gen NA clade 1.1 va clade 2.3.2.1c
cho thiy da bién nap thanh cong 2 vector tai to hop
pJET1.2-NA clade 1.1, pJET1.2-NA clade 2.3.2.1c
vao E. coli DH5a, voi mot phﬁn két qué dugc thé
hién ¢ hinh 3: san pham phan tmg conoly-PCR chi
xuét hién mot bang vach dic hi¢u duy nhat c6 kich
thude twong Gng voi kich thude tinh toan theo ly
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thuyét ciia 2 gen NA da thiét ké 1a 1434 bp - bang
tong kich thudc ving mi héa cac amino acid cia
protein NA va hai doan nucleotide khong ma héa &
hai dau gen tinh tir vi tri gan mdi dac hiéu.

DNA plasmid cua cac dong khuén lac duong
tinh voi phan Gng conoly-PCR dugc tach, tinh sach
va doc trinh ty nucleotide gen NA theo ca chiéu xudi
va chiéu ngugc. Twong tng v&i mdi gen lya chon
céc dong co két qua doc trinh ty nucleotide gen dich
dugc xac dinh ¢6 @6 chinh xac 100% so v6i trinh tu
gen di thiét ké dé tiép tuc dong hoa vao vector
pHW2000, str dung Bsal va T4 DNA ligase.

Tao hai vector tai t6 hgp pHW2000-NA clade 1.1
va pHW2000-NA clade 2.3.2.1c

Sau khi tach dong va kiém tra sy c6 mat ciia gen
NA trong vector pHW2000 bing PCR véi hai loai
mdi 1a moi ddc hiéu gen va mdi dic hidu vector, két
qué chi ra da bién nap thanh cong hai gen NA twong
ung voi hai clade vao hai vector pHW2000: san
phiam PCR ciia ting phan doan gen khi nhan 1én voi

M 1 2 3 4 M

(A)
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mdi dic hidu gen hay mdi bit cip vector ciing chi
xuét hién mot bang dic hiéu duy nhét co kich thudc
dung theo 1y thuyét: khoang 1430 bp khi nhan bing
mdi dic hiéu gen, va khoang 1600 bp khi nhan bang
mdi bam vector (Hinh 4A).

Két qua tao dong ciing dugc kiém tra bing 2
phan tng cét vector tai t& hop voi enzyme gi6i han:
cit bang cap Nhel va Smal, va cit bang Sacl. San
phim phan tng cit dwoc dién di kiém tra trén gel
agarose cho thdy: san phdm cit pHW2000-NA clade
1.1 va pHW2000-NA clade 2.3.2.1¢c bing cip Nhel
va Smal (Hinh 4B) hay bing Sacl (Hinh 4C) ciing
déu xuét hién hai bang vach: mgt bang cé kich thudc
16n tuong Gng voi kich thude vector pHW2000, va
mot bang kich thudc nho twong Gng kich thude gen
NA. Bén canh d6, do diém cét cua Sacl trén vector
pHW2000 nim xa hon so véi diém cat cua Nhel va
Smal trén pHW2000 tinh tir vi tri gdn gen NA, nén
san phdm phan tng cét cho bang vach tuong tng
chira gen NA khi cit bang Sacl c¢6 kich thugc 16n
hon so v6i cit bang Nhel va Smal.

5 6

(B) (C)

Hinh 4. Kiém tra két qua tach dong gen NA vao vector pHW2000 bang PCR st dung cap mbi dac higu gen va cap mdi dac
hiéu vector (A), cat bang cap Nhel va Smal (B) va Sacl (C). M: marker 1kb (Fermentas); 1, 2: san phdm PCR gen NA clade
1.1; 3, 4: san pham PCR gen NA clade 2.3.2.1c; 5, 6: cat bdng Nhel va Smal; M1: marker HighRanger 1kb DNA Ladder; 7,

8: cat bang Sacl.

Két qua xac dinh trinh tu nucleotide cua gen
dich trong vector tai to hop ciing khing dinh gen NA
clade 1.1 va clade 2.3.2.1c da dugc tach dong thanh
cong vao hai vector pHW2000, véi kich thudce ca hai
gen déu 1a 1434 bp, va trinh ty nucleotide cua ting
gen khi so sanh véi trinh ty da thiét ké déu dat do
chinh xac 100%.

DNA plasmid cta cdc dong bién nap gen NA da
duogc tach chiét va tinh sach dé sin sang cho thi
nghiém bién nap va tai tao virus trong té bao dong
vat nudi céy - dugc thuc hién khi cho két hop vector
pHW2000 tii t hop mang gen ma héa protein N1
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NA c¢6 tinh khang nguyén manh voi cac vector
pHW2000 mang 7 phan doan gen con lai cla virus
cim A dé tai tao ching virus gdc lam vaccine phong
chéng cim A/H5N1 cho gia cim bang ky thuét di
truyén nguoc.

KET LUAN

Di thiét ké va téng hop nhan tao thanh cong gen
khang nguyén bé mit N1 NA ctia virus cam A/H5N1
clade 1.1 va clade 2.3.2.1c lam ng vién gen nguyén
lidu san xuét vaccine cum gia cim.



Tap chi Cong nghé Sinh hoc 16(2): 369-376, 2018

ba tach dong thanh cong gen NA cua hai clade
virus cim A/HSNI1 vao vector pHW2000, tao hai
vector tii to hop pHW2000-NA clade 1.1 va
pHW2000-NA clade 2.3.2.1c phuc vy tao ching
virus goc lam vaccine phong chong cum A/H5NI
cho gia cdm bang k¥ thuat di truyén ngugc.

Loi cam on: Chung t6i xin cam on GS. TS. Lé
Thanh Hoa - Phong Mién dich hoc, Vién Cong nghé
sinh hoc, Vién Han lam Khoa hoc va Cong nghé Viét
Nam dé cung cdp théng tin vé trinh tw gen NA ciia
virus  A/duck/Vietnam/ST0970/2009(H5N1) (clade
1.1) va A/duck/Vietnam/HT-02/2014(H5N1) (clade
2.3.2.1c). Cong trinh dwoc thic hién bang kinh phi
clia dé tai cap Nha nuwoc “Nghién ciru tqo giong goc
de san xudt véc-xin ciim A/H5N1” 2016 - 2018 (Ma
56 SPQG.05b.03).
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OF INFLUENZA A/H5N1 VIRUS INTO

pHW2000 VECTOR FOR PREPARATION OF A CANDIDATE VACCINE MASTERSEED
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SUMMARY

The influenza A/H5N1 virus is an RNA virus belonging to the family of Orthomyxoviridae. The highly
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pathogenic influenza A/H5N1 virus exhibit the ability to cause high mortality in poultry and infect humans.
Technology for vaccine seed strain production of influenza A virus using reverse genetics requires the creation
of recombinant vectors carrying viral genomic segments. To create recombinant pHW2000 vectors containing
the neuraminidase (NA) gene segment encoding an important surface antigen of influenza A virus, two N1 NA
gene structures were designed based on the NA gene sequences of two subtypes of highly pathogenic influenza
A/H5N1 clade (clade 1.1 and clade 2.3.2.1c) and then inserted into pHW2000 vector. These two clades of
highly pathogenic avian influenza viruses that are still circulating in Vietnam, with antigen homology and
genetic relationships to many strains of influenza A viruses, have been suggested to be used for producing
vaccines against emerging avian influenza A/HSN1 virus. Each NA gene construct consists of 1453
nucleotides in which two ends of the gene are two non-coding regions (46 nucleotides and 57 nucleotides)
containing primer binding site and cleavage site of Bsal. In the middle of each NA gene is one region of 1350
nucleotides encoding 449 amino acids, ensuring catalytic function and antigenicity of NA protein. Two NA
segments corresponding to the two clades of influenza A viruses were successfully cloned into pHW2000
vectors for the generation of two recombinant vectors pHW2000-NA clade 1.1 and pHW2000-NA clade
2.3.2.1c. These recombinant vectors will be used for production of candidate avian influenza vaccine strains
using reverse genetics technique.

Keywords: Cloning, HSN1, NA, pHW2000, vaccine
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