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TOM TAT

Protein khédng nguyén neuraminidase (NA) ciia cdc ching virus cam A/H5N1 c6 déc tinh ddt bién cao &
phan déu chudi polypeptlde (diu -NH,), d6 cling 1a mét trong nhung dic diém quan trong cia virus cim gia
cAm véi su thay dbi khang nguyén theo théi gian. Toan bd ¢hudi nucleotide (1350 bp) va amino acid (449 aa)
cua gen NA (N1) ¢ 11 chung cim A/H5N1 phén 13p phan 13p tai cac ving/mién trong ca nudc cac nim 2004 -
2009 dugc thu nhén va phan tich so sanh. Phén tich dic diém amino acid cta 11 chung ndy voi cc chung dai
dién mot s6 dia phuong Viét Nam va thé gi¢i, cho thiy, d6 dai gen N1 tir nim 2003 dén nay 1a 1350 bp, dd co
sy co ngén lai do bj x6a di 60 nucleotide twong img 20 amino acid trong gen so vdi cic chung tir nam 2003 tro
vé truge. Thanh phin amino acid ciing d3 c6 dot bién xay ra & mot sé chung nim 2008 va 2009. Mudi hai vj tri
sai khic amino acid giira cic ching so sanh da phan dinh 24 chiing thanh 3 nhém chinh: nhém 2008 - 2009;
nhém 2006 - 2007 va nhém 2004 - 2005. Nhu vay, c6 thé gen N1 d& ¢ hién twong d6t bién quan trong dé tao
nén san phim gen NI cé chirc ning dic higu cao nhét thich hgp véi tinh gay bénh trén ngudi va dong vat
(HPALI, highly pathogenic avian influenza) ngay cang gia ting ¢ virus cim A/H5NI1.

Tir khéa: A/HSNI, dgt bién, Glycosyl héa, Neuraminidase (NA), pha hé, virus ciim

DAT VAN BE

Bénh ciim ga (Avian Influenza - Al) 1a mgt bénh
truyén nhiém cip tinh cua gia cAm do virus cam A
thudc ho Orthomyxoviridae gay ra. Protein bé mat ¢4
vai tr0 quan trong trong qua trinh xdm nhép té bao
cia virus cim 13 hemagglutinin (HA) va
neuraminidase (NA), trong d6 neuraminidase (NA),
cung véi HA, mang tinh khéng nguyén va 1a enzyme
chju trich nhiém phén giai thu thé t& bao bang cach
cit lién két glycosid cia phan tir sialic acid (N-
acetylneuramic acid) giai phong virus trong qué trinh
liy nhi€m (Castrucci, Kawaoka, 1993; Beigent,
Cauley, 2001). Cac nghién ciru phan tir gen NA(NI)
cua v1rus cim A/H5N1 cho thdy mic do dét bién
chii yéu xay ra & phan déu 5' lién quan dén qua trinh
thich img va gy bénh trén nhiéu déi tuong vt chu
(Matrosovich et al, 1999; Takao et al, 2002;
Keawcharroen et al., 2005). Qua trinh tién hoa bién
ddi thanh phan gen NA(Nl) cua cam A/HS5N1 trai
qua nhidu dgt thém vao rdi bét di nucleotide (goi 1a
trugt-xod gen) dé tao nén NA hién nay, da dugc
nghién ciru ké ca & mdt s6 ching gy bénh tai Viét
Nam (Chen et al, 2007, Lé Thanh Hoa et al.,
2008a). Bién déi phan tir & gen HA va NA c6 lién
quan dén chirc ning sinh hoc ma chiing chiu trich

nhiém, cé thé cling lién quan téi doc lyc cia virus
(Castrucci, Kawaoka, 1993; Keawcharroen et al.,
2005; Chen et al., 2007).

Trong bal bao nay ching tdi trinh bay két qua
phén tich v& thinh phin nucleotide va amino acid
cia phian- doan NA (N1) & mdt s6 chiung cum
A/H5N1 do chung t6i phan 1ap ciac nam 2004 - 2009,
trén co s& so sanh véi mdt sé ching virus cim
A/H5N1 trén gia cAm tai Viét Nam va thé gioi.

VAT LIEU VA PHUONG PHAP

Vit liéu

Céac mau bénh phim chira virus cuong ddc cim
A/H5NI thu nhan tai mgt s dia phuong tir nim
2004 dén 2009. MAu bénh phim 1a huyén dich (chit
thAm dich, exudate) c6 chira virus da dugc v6 hoat
dam bao an toan sinh hoc.

Céc chung virus cim A/HSNI cung cip chudi
gen N1 sir dung trong nghién ctru dugc liét ké & bang
1. Bang 1 bao gém cac ching dugc phén thanh céac
nhom theo thdi gian: i) Nhém céc ching phan lap
céc nam 2008 - 2009 bao gdm 9 chung, trong d6 c6 6
ching do chung t6i nghién ciru (ky hi¢u *; danh s6:
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- 6) va 3 chiing ctia cdc tac gia khac trong Ngan hang
gen' (7 9); ii) Nhom céc ching phén 13p cic ndm
2006 2007: gbm 8 ching (trong d6 2 chung cta
chung t6i (danh s6 10, 11) va 6 chiing c6 trong Ngan
hang gen (12, 13, 14, 15, 16, 17) va iii) Nhém céc
chung phan 13p cac ndm 2004 - 2005: gobm 9 chung,
trong d6 c¢6 5 ching cua chung t6i (18, 19, 20, 23,
24) va 4 ching c6 trong Ngén hang gen.

T4ch chiét RNA tdng sb, thyc hién RT-PCR va
thu nhan chudi gen N1

RNA téng s6 trong dé c6 hé gen cua virus duoc
tach chiét truc tiép tir mAu bénh phim, sir dung bd
héa chit QIAamp viral RNA kit (QIAGEN) theo
huéng din cia nha san xuét.

B§_sinh phim RT-PCR (QIAGEN) dugc sir
dung d¢ nhén doan gen N1. Phan img RT-PCR duoc
sir dung vé&i cap moi:

NIF:5’- ATGAATCCAAATCAGAAGATAATAAC -3’;
NIR: 5’- CTACTTGTCAATGGTGAATGGC -3’

Thuc hién phan img RT-PCR, thu nhan toan bd
chudi gen N1 véi chu trinh nhiét: 42°C trong 60 phut;
95°C trong 10 phut; 35 chu ky (94°C trong 1 phut;
48°C trong 1 phit; 72°C trong 2 phut); 72°C trong 10
phat. Dién di kiém tra san phdm RT-PCR trén thach
agarose 1%. San phdm RT-PCR ciia toan bd gen N1
c6 d6 dai khoang 1,4 kb dugc tinh sach bang bd sinh
phdm AccuPrep™ PCR Purication Kit cua hing
Bioneer (Han Quéc) va dugc gin vao vector tach
dong pCR2.1 (Invitrogen), chuyén nap vao té bao E.
coli ching DH5-a dé nhan dong. Tach dong, chon loc
va tach DNA tai t5 hop bing bd AccuPrep Plasmid
Extraction Kit (Bioneer, Han Quéc), cit DNA plasmid
kiém tra san phim bing enzym gi6i han EcoRI. San
phidm DNA plasmid ding tiéu chuén duoc giai trinh
tu trén miy tu dong ABI-3100 Avant Genetic
Analyzers (M§) c6 tai Vién Cong nghé sinh hoc hodc
giri di giai trinh tu & nu6c ngoai.

Xir Iy chudi gen va phan tich sb liéu

Toan b trinh tw cac chudi gen N1 cia cac ching
di dugc thu nhan va xir 1y bang cic phin mém cua
méy tinh Macintosh (bién tip bing chuong trinh
SeqEd1.03; so sanh bang AssemblyLIGN1.9¢ va xac
dinh thanh phan gen biang hé chwong trinh
MacVector8.2). Két qua cac chudi trong nghién clru
duoc so sanh véi cac chudi gen N1 cé trong Ngin
hang gen (GenBank) bing chuong trinh
GENEDOC2.5 (Nicholas, Nicholas, 1997). Thanh
phin nucleotide va amino acid dugc thu nhin sir
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dung bd ma cua vi sinh vat bac thip (vi khuin,
bacterial code). Xay dung cdy pha h¢ dugc thyc hién
bang chuong trinh MEGA4.0 (Tamura ef al., 2007)

KET QUA VA THAO LUAN

Giai trinh ty va lwu giir chudi gen N1 cac chiing
virus céim gia cAm A/H5N1 cdc nim 2004 - 2009

Sau khi thuc hién phin tmg RT-PCR tir cic miu
da duoc tich RNA tbng sb, tach dong, giai trinh ty,
phan tich s6 lidu, ching t6i thu nhin duoc toan bd
chudi gen N1 c6 d6 dai 1a 1350 bp ma héa cho 449
amino acid cua 11 chiing thu nhan qua cic nam 2004

2009 (Bang 1). Toan by doan DNA cua gen N1
(1350 bp) cua cac ching nghién ciru di duge luu giit
trong plasmid, véi muc dich ngoai viéc sir dyng giai
trinh tu, con phuc vu thu thap quy gen cim A/HSN1
tai Viét Nam. M6t s6 chudi di dugc sir dung truy cép
Ngin hang gen dé thu thip cic chudi gen N1 cia
mot sb ching giy bénh & gia cAm theo c4c nim di
duoc dang ky dé phén tich dic tinh sinh hoc phéan tir
(Bang 1).

Két qua so sanh d6i chiéu thanh phin amino acid
ciia chudi gen N1

Két qua so sanh dbi chibu chudi gen N1 cia 24
chung (trong d6 13 chung thuc hién & nghién ciru
nay) dugc trinh bdy ¢ hinh 1. Két qua cho thiy,
ngoai nhimg sai khac cé tinh don 1€, d3 c6 sy sai
khéc va khac biét rit rd rang, chu yéu tap trung & 80
amino acid du tin cing N cta protein N1 (hinh 1,
ph?m doéng khung ngang). Cic ching phan lap nim
2006 2007, trong d6 c6 mét s6 ching x4c dinh
thudc phan dong Phiic Kién c6 thanh phin gen N1 §
phin d4u 80 amino acid ndy khic biét so véi cic
chung phin dong Quang Béng (phan l1ap nhimg nam
2004 - 2005 va 2008 - 2009). Cac vi tri sai khac cua
24 chiing gen N1 dugc liét ké & bang 2.

So sénh cdc ching cia nim 2008 - 2009 véi cic
nim 2004 2007 cho thdy céc sai khic tap trung 0
80 amino acid d4u N cia polypeptide N1, cu thé nhu
sau: P55L(Pro—L); A63V(Ala—Val); 2 ching
DKNA72(07) va DKNA114(07): A631 (Alaelle)
ddy ciing 1a 2 ching di dugc ching t6i xac dinh
thuéc phdn dong Phuc Kién (Fujian sublineage,
clade 2.3.4) xuét hién tai Viét Nam nim 2007 (L&
Thanh Hoa et al, 2008b). Amino acid tai vi tri 64 13
K(Lys), vi tri 75 1a N(Asp) & tit ca cac chung, trong
khi d6 & mot s6 ching: DKNA72(07)
DKNA114(07); CkVN42(07); DkHP208(06) vd
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Md1455(06) 1a T(Thr); vi tri 65 cac ching 1a L(Leu),
trir ching Dk0970(09) 12 F(Phe); DkDT9(07) va
MdVN29(07) 1a I(lle). Pac biét khi xem xét 80
amino acid dau tién cva nhém II (2006 2007) so
v6i cac ching 2004, 2005, 2008, 2009, da sé cac
ching nhém II d3 c6 sy thay dbi & céc vj tri
T171(Threslle); V26I(Valeslle); N39Q(Asp—Glu);

N75R(Asp—Arg); V79I(Valeslle); Y80H
(Tyr<>His)
Gira nhém 1 va nhém II, tai vi tri

K312T(Lys—Thr), trir 2 ching CkDT382(09),
CKKG88(08) 1a R(Arg); vi tri 320 c6 22 ching déu
1a Ser(S) trir 4 ching Dk0970(09) vi CkVN42(07),
DKHP(06) va Md1455(06) 13 P(Pro) va

DkNA72(07), DkNA114(07) la H(His); vi tri
G414S(Gly«>Ser) va DkCM1(06) 1a G(Gly); vi tri
S429N(Ser<>Asp); vi tri G430S(Gly—Ser); vi tri
434 da sb cac chung la G(Gly) con mot sé ching
nhom II chung 1a S{Ser). -~

Riéng ddi vé6i ching Dk0970(09) 1a mét ching
méi phan 1dp ndm 2009 khi so sanh v&i cac chiing
phén lap trong cing nhém ciing cé su sai khéc tai
mdt s6 vi tri amino acid: F65L (Phe—Leu); P7I1L
(Pro<sLeu); S202N (Ser—Asp); Y2178 (TyreSer).

Trong toan bd cac chudi gen N1, glycosyl héa
chi xay ra & hai vi tri amino acid 68-70 (NSS) (I) va
vi tri 126-128 (NGT) (II) (Hinh 1).

Bang 1. Danh sach céc chiing cum A/H5N1 thu thap qua cac nam 2004 - 2009 d4 giai trinh tw va cac ching thé giéi cung

cép chudi gen N1 s dyung @& so sanh thanh phin amino acid.

TT Ky hi¢u Danh phap quéc té Vit  Dia danh phan lap Ni@m phan $é ding ky trong
ching chu lap Ngan hang gen

1 Dk0970*  A/Dk/VN/0970/2009(H5N1) Vit Saéc Trang 2009  Dang dang ky
2 CkDT382* A/Ck/VN/DT382/2008(H5N1) Ga  Péng Thap 2008  Dang dang ky
3 CkDT381* A/Ck/VN/DT381/2008(H5N1) Ga  Péng Thap 2008  Dang dang ky
4 CkTv98*  A/CKk/VN/TV98/2008(H5N1) Ga  TraVinh 2008  Dang dang ky
5 CkKG88* A/Ck/VN/KG88/2008(H5N1) Ga Kién Giang 2008  Dang dang ky
6 DKLA11A  A/DK/VN/11A-LA/2008(H5N1) Vit Long An 2008  FJ812010

7 DkST41 A/DK/VN/ST-41/2008(H5N1) Vit Séc Trang 2008  FJ812006

8 DKTVIB A/DK/VN/TB-TV/2008(H5N1) Vit Tra Vinh 2008  FJ812012

9 DKkNA72* A/DK/VN/NA72/2007(H5N1) Vit Hwng Nguyén - Nghé An 2007 Dang dang ky
10 DkNA114* A/DW/VN/NA114/2007(H5N1) Vit Quynh Lwu - Nghé An 2007  Pang dang ky
11 CkVN42 AJCK/VN/NCVD-42/2007(H5N1) Ga  Viét Nam 2007  CY030517

12 DkDT9 A/DK/VN/DT-9/2007(H5N1) Vit Poéng Thap 2007  FJ811999

13 MdVN29  A/Md/VN/NCVD-29/2007(H5N1) Ngan Viét Nam 2007  CY030440

14 DkCM1 A/Dk/VN/CM-1/2006(H5N1) Vit Viét Nam 2006  FJ811997

15 DkHP208 A/Dk/VN/HP208/2006(H5N1) Vit Hai Phong 2006  GUO052504

16  Md1455 A/Md/VN/1455/2006(H5N1) Ngan Viét Nam 2006  CY029537

17 DkAG* A/DK/VN/AG/2005(H5N1) Vit An Giang 2005  EF057804

18 CkCaM*  A/Ck/VN/ CaM/2005(H5N1) Ga CaMau 2005  Dang dang ky
19 CkVN11 A/CK/VN/NCVD11/2005(H5N1)  Ga  Viét Nam 2005 CY036721

20 Mdo2 A/Md/VN/NCVDO02/2005(H5N1)  Ngan Viét Nam 2005 CY031629

21 CkHD1* A/CK/VN/HD1/2004(H5N1) Ga Hoai Dlrc - Ha Noi 2004  EF057807

22 MdGL* A/Md/VN/GL/I2004(H5N1) Ngan Gia L4m - Ha No6i 2004  EF057805

23 CkVN830 A/CK/VN/B30/2004(H5N1) Ga  ViétNam 2004  CY033171

24 CkVN925  A/CK/VN/925/2004(H5N1) Ga  ViétNam 2004  CY036705

Ghi chi: *Cac chung do chiing t6i phan Iap.
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* 20 B 40 80 .
Dk0970(09)  MNPNQKIITIGSICMVTGIVSLMLOVGNMISIWVSHSIHTGNQHQAEPI SNSFHCPINGHAVYSKDNSIRIGS 9
CkDT381 (08 9
CkDT382 (08 90
CkRG88 (08) 90
CkTV98 (08) 9
DKLA11A(08 9
DkST41 (08) 9
DkTV7B (08) 9
DKNA72 (07) : : 90
DkNA114 (07 : 90
CkVN42 (07) : 90
DKDT9 (07) P 90
MAVN29 (07) 90
DKCHM1(06)F : 90
DkHP208 (06 : 90
Md1455 (06) : 90
DKAG(05)  : 90
CkCaM(05) 90
CkVN11 (05) 90
Md02(05) CY 90
MAGL (04) 90
CkHD1(04) : 90
CkVNB30(04 : : 90
CkVN925(04 : . 90
100 120 "'- 140 160 » 180
Dk0970(05) 1 KGDVFVIREPFISCSHLECRTFFLTQGALLNDKHSNGTVKDRSPHRTLMSCPVGEAPSPYNSRFESVAWSASACEDGTSWLTIGISGEDN 180
CkDT381(08 : 180
CkDT382 (08 180
CkKG88 (08) : 180
CkTV98 (08) : 180
DKLAL1A(08 : 180
DkST41 (08) : 180
DXTV7E (08) 180
DkNA72 (07) 180
DKNA114 (07 180
CkVN42 (07) 180
DKDTS (07) F 180
MAVN29 (07) 180
DkCM1 (06) F 180
DKHP208 (06 : 180
MA1455 (06) : 180
DKAG (05) : 180
CkCaM(05) : 180
CKVN11(05) : 180
MA02 (05) CY : 180
MdGL (04) 180
CKHD1(04) 180
CkVN830 (04 180
CkVN925 (04 180
Dk0970(09)  GAVAVLKYNGIITDTIK 270
CkDT381 (08 270
" CkDT382 (08 270
CKKG88 (08) 270
CkTV98 (08) 270
DXLA11A(08 1 270
DKST41 (08) : 270
DKTV7B (08) 270
DkNAT72 (07) 270
DKNA114 (07 270
CkVN42 (07) 270
DKDTS (07) F 270
MAVN29 (07) :+ 270
DKCH1(06) F 270
DXHP208 (06 270
MA1455 (06) 270
DKAG (05) 270
CkCaM(05) : 270
CKVN11 (05) : 270
Mdo2 (05) CY 270
MAGL (04) 270
CKHD1(04) : 270
CkVN830 (04 : 270
CkVN925 (04 270
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280 3 300

- " 340 * 360

Dk0570(09)  VCRDNWHGSNRPWVSFNONLEYQIGYICSGVFGDNPRPND GAYGVKGFSFKYGNGVWIGRTESTNSRSGFEMIWDPNGW 360
CckDT381(08  ......... = - [ I 360
CkDT3B2(08  .....c.neiiiiiiiiiiiiiinnnnneencnnnena e e . 360
CkKGB8 (08)  ......... = - I I AR 360
CRTVIB(08)  ...ovttitiiiiiiiieiiiiiiineeenenacaenen| oo g 360
L 1 O [ 360
L L T I O I 360
DKTV7B(08)  ...o.vnvennenn.. 1Y I AU Y 360
DKMA72(07)  ..eiiiiiinreenrnienenenroncnonnnnancanen|Moo8 ]l Povernnconnnnnns 360
b B e I - b - 3 360
CkVN42(07)  ...icevennnrneennrnnnnnennennnoonssoenea Do enoneiinniiiaa, Parenenacnaanns 360
DEDT(07)F .. oeeennnnnennarsenecsanaennnnnnnnanaaovoddnnnn.... 360
N (T 1 P I Y 360
DKCHL(06)F @ «ucceeeonncnennnnnnnannonacosssonnseanoafdoeaed8eeinniniiiiiiiii i iiiannnn 360
DKHP20B(06  ...vvvinerunnneerncnannonannencnneneeerodTvoaid)ens. Teveneeneroesonnsnoonsasnasonnannns 360
7= B L T U [ PP [ F T et eeroeoeonsassaessonesonsansans 360
3 Ve (T O L O [ S 360
CkCaM(05)  teuvivveennnnaccarennennnocncnacenneeeadeeni g, - 360
CRVNLIL(05)  tuueinnnonanreenrananncsoanonaoan R | O - 360
S A K« L R - Y 360
7= T 25 L O [ S 360
CKHD1(04)  civuerenevuananrennonanan [ <7y | MUY T PO R 360
[0 8 £ T e I - 360
[ L S - 360

. 380 * 400 420 * 440

Dk0970(09) TETDSSFSVKQDIVAITDWSGYSGSFVQHEPELTGLDCIRPCFWVELIRGRPREQTIWTSGSSISPCGYSGPTVGWSWPDGAELPFTIDK 449
CKDT3BL(0B & oovuercnerensceenonncaconnonsssnsnoonns S 1 Y - 2, 449
CKDT382(08  tivuereunesunronnonnccanunnoncrcosonconnsancssosesssadaficereienniachedlSeiiiiniiiiiiann.. 449
CkKG88 (08) : . 449
CkTV98(08) : . 449
DkLAL11A (08 449
DkST41(08) 449
DkTV7B (08) vee 449
DkNA72(07)  S.... UMM I 1" SR § {1 P S 449
DKNAL14 (07  S.ucuvecuncuecnarceconscacarocnsoncsoassncssnsasonsea]dVessoeoo . |NSL..8erunn... 449
CKVN42(07) S...eeeeennnoens - 449
DEDTI(07)F oo uRuuueeneoansnoooaosoesoacansonoennnnnnnennnnnss 449
MAVN29(07)  coveeRuuutrveoernnonenrosononnsoecsoernaesanaosanses 449
DRCHML(O6)F o eeoneveneenoronoraoacasacasosesossiosscnsnrnnsnnncns 449
DkHP208(06 ..... 449
Md1455(06)  ..... 449
DKAG (05) oot eueeoeeneroneenencnsacasosesoessonncnnorssrsanees 449
CKCAM(05) +oevevrccnsnaceoaansonenonnosasonesoesesnananaannnns 449
CKVNLL (05) 4 oeveeenaecanesoeccneasonasonanscsaonsesnesannanenns 449
MAO2 (05)CY oo ceeeeesaeroneenencasasasosansersaeronnesnnransans 449
MAGL (04) s eevveraernnsonosasacssnenreessossaoanenassaaraneons 449
CKHDL (04) o eeevevevorurnaeaancoarassssosanearsassansnnannansoan 449
CKVNB30 (04 o vvvueenurneesaasasnnsnosnonnnnnnesanosnoneenassons 449
CRVND25 (04 v evonwvnesnseeonceocassosnecesonsennnesnsassnenennn 449

Hinh 1. So sanh déi chiéu trinh tw amino acid gen N1 cac chiing virus cim gia cAm A/H5N1 thu thap qua cac nam 2004 -
2009. Ghi chi: d4u (.) th& hién sy gibng nhau v&i amino acid clia chiing Dk0970 (ndm 2009). Sy sai khac thé hién bang cac
chir c4i ky hiéu cia chiing. Nhirng sai khac 16n gilra cac ching dwgc déng khung doc. Vij tri giycosyl héa dwgc déqh s6 L.a
M3 (I va Il) , chi ddn bang miii tén va gach bén dwéi. Sai khac rd rang gilra cac ching chil yéu tap trung & 80 amino acid

phan dau N cla protein N1 (phan déng khung ngang).

Phén tich méi quan h¢ ciia cdc chiing virus cam
A/H5N1 tir nim 2004 2009 véi cdc ching caa
Viét Nam da diang ky trong Ngin hang gen

Bing chuong trinh MEGA4.1 sit dung thanh
phin amino acid cua N1 ching tbi xay dung cay pha
hé cua céc chung nghién ciru véi cac chung ¢o trong
Ngin hang gen. Keét qua dugc t’(hé hién trén hinh 2:
Két qua hinh 2 cho thiy, trong s6 11 ching ching t6i
nghién ctru hiu hét cic chung (9 ching la
CkDT381(08); CkKG88(08); CKkTV98(08);

Dk0970(09); CkDT382(08); CkCaM(05);
DKAG(05); CKHD1(04); MdGL(04)) thudc clade 1,
ké ca cac chung mai phan 13p 2008-2009; khéng co
ching nao thudc clade 2.3.2; nhung c6 2 ching
thugc phan -dong Phic Kién (DKNA72(07) va
DkNA114(07)) nam trong cung nhém vdi chung
CkVN42(07) thude clade 2.3.4 (Nguyen et al, 2008)
(Hinh 2).

Diéu nay cho thiy cic ching thudc clade 1 vin
con ton tai ké tir khi xAm nhdp vao Viét Nam va cha
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yéu gy bénh cum gia cAm & ving ddng bang séng
Ciru Long. .

Nbu v@y cic chung cam A/H5NI tir khi xuét
hién tai Viét Nam dén nay khong c6 dot bién 1ém
khac biét, khong gibng nhu N1 d6t bién “trwot-xéa”
(slippage mutation) gen cua cac chung & giai doan
1996 1997 va 1997 - 2003 (Lé Thanh Hoa et al,
2008a), ma c4c dot bién chu yéu 1a dot bién “diém”

Nguyén Thi Bich Nga ef al,

(point-mutation) vin tip trung vao mét dong gen N1
d tién hoa. Gen N1 do mang dic tinh dét bién qua
cac thoi ky trong d6 dic tinh ndi bat d6 13 dot bién
trugt-xéa gen theo thoi gian dé tao nén cic dong gen
riéng biét, cac két qua phan tich trong bai béo ndy
ciing hoan toan phii hop véi nhén xét cia cac tic gia
di cong bd truée day (Chen et al., 2007; Lé Thanh
Hoa et al., 2008a).

Bang 2. Liét ké cac vi trl amino acid c¢6 sai khac Ion clia polypeptide N1 gitka cac chiing cac ndm 2004 - 2009.

Nam Cac vi tri amino acid sai khac
Nhém  Tén ching phan
lap 55 63 64 75 79 80 312 320 414 429 430 434
1. Dk0970* 2009 P A K N \% T K P G (] G G
2. CkDT382* 2008 P A K N \% T R (] G (] G G
NHOM 3, CkDT388* 2008 P A K N Y T K S G S G G
1 4. CkTV98* 2008 P A K N Y T K (] G (] G G
(2008- 5. CkKKG88* 2008 P A K N Y T R (] G (] G G
2009
) 6. DkLA11A 2008 P A K N Y T K (] G (] G G
7. DkST41 2008 P A K N \% T K (] G (] G G
8. DKTV7B 2008 P A K N \Y T K S G S G G
9. DkNA72* 2007 L | T R | H T H S N S S
10. DkNA114* 2007 L | T R f H T H (] N S (]
11. CkVN42 2007 L Y T R | H T P S N S S
NHOM
1 12. DkDT9 2007 L \% K N \% T T (] (] N (] G
(2006-
2007) 13. MdVN29 2007 L Y K N Y T T S S N (] G
14. DkCM1 2006 L v K N \% T T (] (] (] G
15. DkHP208 2006 L \% T R | H T P (] S S
16. Md1455 2006 L v T R i H T P S N (] S
17. DKAG* 2005 L \% K N Y T T (] (] N S G
18. CkCaM* 2005 L \% K N \% T T (] (] N S G
19. CKVN11 2005 L v K N \% T T s s N (] G
NHOM
mn 20. Md02 2005 L \% K N \% T T (] s N (] G
(2004- 21, CkHD1* 2004 L \Y K N \% T T ] S N (] G
2005)
22. MdGL* 2004 L \% K N \% T T (] (] N s G
23. CKVN830 2004 L Y K N \% T T (] (] N S G
24. CKVN925 2004 L \% K N \% T T s S N (] G
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100 j CkDT381(08)

99

CKDT382(08) <=

100] DKLA11A(08)F 1812010
100

DkCM1(06)FJ811997
99

100,

| 100

10

CKVN830(04)CY003171
Md02(05)CY031629

% DKAG(05) €~

CkCaM(05) -
CKVN11(05)CY036721
CKVN925(04)CY036705

0 MdGL(04) <=~
!_—99 CkHD1(04) €=

100 100

99
98

0.005

Dk0970(09) <=~
DkST41(08)FJ812006 <=

% DKTV7B(08)FJ812012

_'—_ DkDT9(07)FJ811999
99 MdVN29(07)CY030440

o8 | DkHP208(06)GU052504
1°°| Md1455(06)CY029537

po ' DkNA72(07) €=~
9 [ oo DKNA114(07) <=

1001 CKKG88(08) =
CKTV98(08) <=

Clade 1.0

Clade 2.3.2

CKVN42(07)CY030517
Clade 2.3.4

Hinh 2. Cay pha hé dya trén thanh phan amino acid NA (N1) cua cac chung phan Iap trong cac ndm 2004 - 2009 v&i mot sb
ching trong Ngan hang en, bang chwong trinh MEGAA4.0, hé sé tin cay 1000 bootstrap. Cac ching nghién ciru cla ching
16i (mi t&n chi dén & cudi chudi), tap trung & clade 1.0 va clade 2.3.4.

KET LUAN

Chudi gen N1 ciia 11 chung cam A/HSN1 phan
l18p qua cic nim 2004-2009, ciing nhu céc ching
khac c6 trong Ngan hang gen, c6 46 dai 1350 bp, ma
héa cho 449 amino acid, phit hop véi tién hoa N1 tir
2003 dén nay. Phin diu tin cung N cua protein.
NA(NI) cé bién ddi 16n hon rit nhiéu so véi céc
phan con lai, c6 xu hudng phin chia thanh ting
nhom theo thdi gian (2004 - 2005 2006 - 2007; 2008
- 2009) Tuy nhién, tir khi xut hién tai Viét Nam
dén nay khong c6 d6t bién 16n khac biét cac dong N1
nhu & giai doan trudc 2003, ma chu yéu van tip
trung vio mét dong gen N1 di tién hoa.

Loi cAm on: Chiing t6i cam on B Khoa hoc va
Céng nghé cdp kinh phl cho Nhtem vu Nghj dinh thu
Viét Nam - Thdi Lan vé nghién cieu sinh hoc phan ti
cim A/HSNI tai Viét Nam giai doan 2008 - 2010, do

PGS. TS. Lé Thanh Hoa va ThS. (NCS) Poan Thj
Thanh Huong lam chu nhiém va Phong Thi nghiém
trong diém cong nghé gen, Vién Céng nghé sinh hoc
hé tro trang thiét bj thue hién cong trinh nay.
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CHARACTERIZATION OF THE NEURAMINIDASE (NA) POLYPEPTIDE OF THE
AVIAN INFLUENZA VIRUS A/H5N1 STRAINS IN POULTRY COLLECTED DURING

2004 - 2009 IN VIETNAM

Nguyen Thi Bich Nga', Luong Thi Hong Van?, Le Thanh Hoa" "

Institute of Biotechnology
?College of Sciences, Thai Nguyen University

SUMMARY

Antigenic polypeptide neuraminidase (NA) of the avian influenza virus A/H5N1 strains possess a highly
variable property at the -NH, terminal, and this is one of the antigenic variation during evolution. The entire
nucleotide sequence (1350 bp) of the neuraminidase (NA) coding for 449 deduced amino acids from 11
A/HS5NI1 strains isolated in different regions of Vietnam were obtained for comparative analysis. The obtained
results revealed that the NA nucleotide sequence for 11 A/H5N1 strains in this study is 1350 bp in length
remaining unchanged since 2003; this was resulted by deletion of 60 nucleotides (20 amino acids) from the
fragment of strains isolated prior 2003 (1410 bp NA (N1) gene translated for a peptide of 469 amino acids).
There were some drift mutations observed in amino acids sequence of NA derived from the strains collected in
2008 and 2009. Based on twelve major variation sites in NA sequences, 24 strains were clarified to three
groups: group I: 2008 - 2009; group II: 2006-2007 and group III: 2004 - 2005. Possibly the NA has evolution
time by time to possess several important variations that involved in its pathogenicity in order to easily invade,
exist and replicate in humans and animals (HPAI, highly pathogenic avian influenza).

Key words: A/H5N1, Avian influenza virus, Glycosylation, Neuraminidase (NA), Mutation, Phylogeny.
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