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TOM TAT

Phin doan gen khang nguyén Neuraminidase-NA(N1I) cua cac chung virus cim A/HSNT ¢6 dic tinh
dot bién cao & phan gen tai dau 5. So sanh va phén tich cdu tric 657 nucleotide chudi gen N1 (dau 57)
cia cac chung dai dién phén lap tir nam 1959 - 2006 cho thiy, thanh phan nucleotide va amino acid d8 ¢
nhitmg bién déi dot bién truot-x6a gen xdy ra & cac ching dwong nhiém tir nam 2003 tré'lai ddy, do la
x0a di 60 nucleotide, giai phéng 20 amino acid khoi gen N1, bao gdm céc chung cia Trung Qudc,
Indonesia, Viét Nam, Han Quédc, Thai Lan, Malaysia, Nigeria, Lao. Céac chung virus cam A/H5N1 duge
phin dinh thanh 3 giai doan tién héa theo phéan tich gen N1: giai doan 1959 - 1996; giai doan 1996 -
2003; va giai doan 2003 dén nay lién quan dén sy co hep cla gen N1. Pac trumg ciia cdc ching trudc
1996 14 ¢6 diy du nguyén ven gen Nt cd sinh; cac ching 1996 - 2003 di méat 57 nucleotide; con céc
chiing duong nhidm H5N1 phan lap sau 2003 c6 chudi gen N1 ngin hon so véi cée chung cd dién do d3
c6 d6t bién xoa di 60 nucleotide (20 amino acid). Diéu niy chimg t6 gen N1 ¢iia cac ching virus phan 13p
sau 2003 dén nay da c6 hién tugng dét bién quan trong tao nén gen va san pham gen N1 ¢é chirc nang
biéu hién cao nhét, thé hién & tinh gdy bénh ngay cang cao va tinh thich (mg vit chii ngay cang da dang

cua virus cum A/HSN1,

Tir khoa: Dét bién trieot-xoa gen, newraminidase (NA), NI subtype, virus cim A/H5NI1

DAT VAN BE

Bénh cum ga {Avian Influenza-Al), mgt loai
bénh cé tinh truyén nhidm cip tinh dién hinh ctia gia
cam do virus cim A thude ho Orthomyxoviridae giy
ra (lto er al., 1998). Virus cim gia ¢im ¢6 céu tric
hé gen RNA soi don 4m () gdm 8 phin doan (PB2,
PB1, PA, HA, NP, NA, MA, NS), trong d6 phén
doan khang nguyén Neuraminidase (NA) la mét
protein lién két nim trén b miat coa hat virus
(virion). NA 1a cac gai co dang hinh nim, chiu trach
nhiém phén giai thu thé 1é bao biang cach ciit Lién két
glycosid cna phan tir acid sialic (N-acetylneuramic
acid) giai phong virus trong quéd trinh ldy nhiém
{(Castrucci, Kawaoka, 1993; Beigent, Cauley, 2001).
Céc nghién cfu phan tir gen NA(NI) cua virus ciim
A/H3N1 cho théy mirc do dot bién cua phfm déu 5'
lién quan dén qua trinh thich {mg va gdy bénh trén
nhiéu ddi tugng vit chu (Matrosovich er al., 1999;
Takao er af., 2002; Keawcharroen et af., 2005). Do
viy, ching ti chi sir dyng 657 nucleotide thude dau
5" gen N1 dé so sanh phén tich vé& thanh phén
nucleotide, amino acid va phan tich dic tinh djt bién
trugt-xoa trong gen N1 cia virus (Bang 1).

Trong bai bdo nay, ching toi trinh bay nhimg
nghién ciru vé dic tinh dét bién truot-xoa gen cua
N1 qua thdi gian tién hoa trén co s so sanh thanh
phan gen N1 cia mét sd ching virus ciim A/H5N1
d& duge phén lap & Viét Nam va thé gioi.

NGUYEN LIEU VA PHUONG PHAP NGHIEN
Cuu

Thu nhin miu bénh phim, tich RNA hé gen,
thue hién RT-PCR va ding héa

Méu bénh pham cia ga bi nhidm virus cum
A/H5N1 & Héu Giang nam 2005, ky hi¢u la CkHG4,
danh phip qudc t& 13 A/Ck/Vietnam/HG4/
2005(H5N1).

Vit bi bénh & An Giang nam 2005, ky hi¢u la
DKAG, danh phap qudc té 12 A/Dk/Vietnam/AG/
2005(H5N1).

Ngan bi bénh ¢ Gia Lam (Ha Néi) nam 2004, ky
hi¢u 14 MdGL, danh phap quoc té€ 1la A/Muscovy
Duck/Vietnam/MdGL/2004(HSN1).
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Gen N1 cic chung cim A/HS5NI cua chung th
thu nhin dugc dang ky trong Ngin hang gen la

EF057803
EF057805 (MdGL) (Bang 1).

(CKHG4),

Bang 1. Danh sach va ky hiéu cac chdng com A/H5N1 cung cép chudi gen N1

Lé Thanh Hoa ef af.

EF057804 (DkAG) va

A . . " . « S6 dan ky
K SN B0 e S g Nouén ot
y hang gen
Ck-VN-HG4-05 1 Ga 2005 Hau Giang - Viét Nam EF057803
Dk-VN-AG-05 2 Vit 2005 An Giang - Viét Nam EF057804
Md-VN-GL-04 3 Ngan 2005 Gia Lam - Ha Noi - Viét Nam  EF057805
Dk-VN-BL-05 4 Vit 2005 Bac Liéu - Viét Nam dang dang ky
VN-1194-04 5 Nguéi 2004 Viét Nam AY651445
VN-1203-04 6 Nguwdi 2004 Viét Nam AYB651447
Dk-VN-15-03 7 Vit 2003 Viét Nam DQ493019
Dk-VN-5654-05 8 Vit 2005 Viét Nam DQ321067
Ck-VN-HG-04 9 Ga 2004 Héu Giang - Viét Nam AY728895
VN-HT-04 10 Ngu&i 2004 Ha Tay - Viét Nam AJBB7075
VN-HG207-05 11 Nguei 2005 Viét Nam DQ094292
VN-JP4207-05 12 Ngwdi 2005 Viét Nam ISDN11782
Gs-TL-79-04 13 Ngbng 2004 Thai Lan AYB51444
Ck-TL-73-04 14 Ga 2004 Thai Lan AY651438
TL-676-05 15 Ngwdi 2005 Thai Lan DQ360836
Ck-ML-5858-04 16 Ga 2004 Malaysbnia ISDNB0771
Ck-ML-935-06 17 Ga 2006 Malaysia ISDN138758
Dk-Laos-3295-06 18 Vit 2006 Lao ISDN138782
Dk-Gd-12-00 19 Vit 2000 Quang B6ng - Trung Quéc AY585405
Dk-CN-E319-2-03 20 Vit 2003 Trung Qubc AY518363
Dk-IN-MS-04 21 Vit 2004 Indonesia AY651434
Ck-IND-7-03 22 Ga 2003 Indonesia ISDN111353
Ck-KR-ES-03 23 Ga 2003 Han Quéc AYB76043
A-CKk-NG-642-06 24 Ga 2006 Nigeria DQ529296
A-Ck-Scot-59 25 Ga 1959 Scotland X07826
A-Gs-Qd-3-97 26 Ngdng 1997 Quang Pong - Trung Quéc  AF364335
A-Gs-Qd-1-96 27 Ngdng 1996 Quang Bang - Trung Québc AF144304
A-Dk-Qx-07-99 28 Vit 1999 Quang Tay -Trung Québc AY585408
A-Gs-HK-3014-8-00 29 Ngdng 2000 Héng Kdng AY059491
A-Gs-VN-113-01 30 Ngéng 2001 Viét Nam ISDN117743
A-HK-213-0-03 31 Ngwdi 2003 Héng Héng AB212056
A-Ck-HK-FY150-01 32 Ga 2001 Héng Kéng AY221542
A-DkVN-NCVD1-05 33 Vit 2005 Viét Nam DQ366308
A-Dk-Gd-22-02 34 Vit 2002 Quang déng - Trung Québc AY585406
A-HK-212-0-03 35 Nguwdi 2003 Héng Kéng AY575881
A-HK-482-97 36 Nguwéi 1997 Héng Kéng AF 102656
A-HK-516-97 37 Ngwéi 1997 Héng Kéng AF296752
A-HK-532-97 38 Nguwdi 1997 Héng Kéng AF102657
A-HK-156-97 39 Nguwdi 1997 Hdng Kéng AF036057

Ghi chu: Cac ching tir s6 1 dén 24 (phan nén dam) dwoc si¥ dung dé phan tich so sanh thanh phan gen N1
{(nucleotide va amino acid) gitka cac ching. Toadn bd 39 chiing (1 - 39) str dung d& phan tich so sanh dot bién

trrot-xda gen N1.
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Str dung bd kit tich RNA hé gen cia virus, thye
hién phan (mg RT-PCR véi cap mdi dic hidu, tach
dong thu nhan chudi gen NI cuia cac chiing virus
ciim A/H5N1 theo ding quy trinh huéng dan. Cap
mbi sir dung thu nhén chudi gen NI la NIECOF-
NINOTR (thu nhén todn bd gen N1 ¢é d§ dai 1370
nucleotide):

NIECOF5’- CCGGAATTCAAAATGAATCCAAA
TCAGAAGATAATAACCATT -37;

NINOTR: 5°- ATAAGAATGCGGCCGCTCACTA
CTTGTCAATGGTGAATGGCAA -3,

Gidi trinh trinh ty, xir I¥ vA phin tich thanh phin
chudi gen

Sau khi thu nhan DNA plasmid t4i 6 hop chira
doan gen N1, tién hanh giai trinh trinh tu nucleotide
trén mdy gidi trinh tr tw ddng {(automated sequencer})
ABI-3100 Avant Genetic Analyzer cia Applied
Biosystems. ‘Chuc:)i nucleotide duge xur 1y trén may
Macintosh bang chuong trinh SeqEd1.03; sau do sir
dung chuong trinh AsemblyLIGN1.9 v& hé chuong
trinh MacVeclor8.2 (Accelrys Inc.) dé so sanh; dbi
chidu va xir ly s6 liéu cac chudi bang chuong trinh
GENEDOC2.5 (Nicholas, Nicholas, 1997). Thanh
phan amino acid cia virus duece thu nhian bang céch
sit dung bd ma cua vi sinh vat bic thdp (vi khuén-
bacterial code) ¢o trong Ngén hang gen.

Chon chudi so sanh thanh phéin nucleotide, amino
acid va dac tinh d§t bién trirgt-xoéa ciia gen N1

Thanh phin cac chudi nucleotide gen N1 cuia cac
chung ching toi nghién ciru duge truy cdp Ngin
hang gen quéc té (GenBank) bang chuomg trinh
BLAST tai website:
http://www .ncbi.nlm.nih.gov/blast/ va Trung tdm dix
liéu cic chubi gen virus cum (ISD = Influenza
Sequence Database) tai website:
http://www.flu.lanl.gov/ d& dugc chon loc, thu nhin
va phén tich so sanh vai céc chudi gen cim A/HSN1
ctia Viét Nam dé so sénh va di chiéu véi cac ching
di duge cong b, déng thoi thu thip cac ching dai
dién cia Vigt Nam va thé gi¢i theo thoi gian tir nam
1959 - 2006 (Bang 1).

KET QUA VA THAO LUAN
Két qua truy cip dit liéu Ngin hang gen quoe té

Chudi nucleotide cia gen N1 cia cdc ching
phan 14p trén gia cam tai Viét Nam duge sir dung dé

Jtruy cdp Ngin hang gen, két qua cho thiy cac chudi

gen N1 cia cac chung CkHG4, DKAG, MdAGL cé
mirc d6 twong ddng rit cao so voi cac ching HSN1
phén 1ap tir cac vit chi khac nhau nhu ngudi, ga, vit,
ngan, chim cat...ctia Viét Nam va Thai Lan.

Két qua so sanh dbi chiéu thanh phin chudi gen N1

V& amino acid, ¢6 1 vi tri (vi tri 56) c6 sai khac
lom, da s6 céc chiing 1a Threonine, trong khi d6 mot
s& ching cia Viét Nam thay d8i amino acid
Threonine (T) thanh Asparagine (N} (Hinh 1). Céac
chung cua Viét Nam hau nhu hodn toan dong nhit vé
trinh ty amino acid, ngoal trir ¢6 sai khac & vi tri 56
(T<>N) & 4 ching (s6 1: A/CK/VNHG4
2005(H5N1); sb 9 A/Ck/VN/HG/2004(H5N1); s6
11: A/VN/HG207/2005(H5N1) va sb 12: A/VN/
JP4207/2005(H5N 1), trong khi d6 thanh phan amino

acid gilra cac chung cia thé gidi va Viét Nam co
bién ddi 1on & ving tin cing N (-NH,) ctia 80 amino
acid dau tién (Hinh 1).

So sinh chudi amino acid cia protein N1

Piéu ndy cho thiy, cac ching ciim A/H5N1 cua
Viét Nam, tir khi xué} hién tai Viét Nam cho dén
2005 khong ¢6 dot bién 16n, cha yéu tap trung vao
mét dong gen N1 &3 tién hda. Trong khi d6, céc
chung cuia thé gidi co bién dong 1én vé thanh phan
gen NI va co thé thudc nhidu déng gen N1 khac
nhau. Gen N1 do mang djc tinh dot bién qua céc thai
ky, nén d4 tao nén cic ddng gen riéng biét, cho nén
két qua phén tich cta ching t6i cling hoan toan phi
hop voi nhan xét do (Chen er ai., 2007). Cac vi trd
glycosyl hoa khong thay doi (Hinh 1).

Két qud phén tich djt bién trirgt-xoéa gen cita N1
qua thoi gian tién héa

Su dot bién truot-xoa gen (slippage-mediated
deletion) qua céc giai doan tién héa I hién tuong dét
bién han hitu duoc phat hién & gen N1 va da dugc
chimg minh (4, thong qua loai hinh dét bién x6a gen
nay, virus cum A/H5N1 tao nén nhitng subtype N1
mai ¢d ddc hue cao hon (Matrosovich er al., 1999;
Keawcharoen et al., 2005).

Tat ca 39 ching duge 1iét ké & Bang 1, phan lap
trong 45 ndm qua, trong d6 gdm ¢ ching nguyén
thuy (A/Ck/Scotland/1959(H5N1)), cac ching Hong
Kéng phén 13p ndm 1997, cac chung phan I4p sau
nam 2003 va cac chung cia ching t6i nghién cim,
duoc dbi chidu so sanh vé thanh phéan nucleotide va
amino acid ciia gen N1. Két qué trinh bay & Hinh 1.
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Cac chung c6 thé phin chia thanh 3 nhom chinh: i)
nhém cac chung ¢6 dién bao gém cac chung phén
ldp tr nam 1959 dcn truge ndm 2003; i) nhom cac
ching trung gian Hong Kong 1997 bao gom mot )
ching chii yéu phan lap trén ngudi & Hong Kéng

Lé Thanh Hoa ef al.

nam 1997; iii) nhém cac chung duwong rhiém bao
gbm cac chung phan lap sau nim 2003 & cac vit chu
khac nhau, trong d6 c6 3 ching cta ching t6i
(CkHG4, DKAG, MdGL) (Le Thanh Hoa et af,
2006).
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Hinh 1. So sanh déi chiéu trinh tw amino acid gen N1 cda cac cht’mg CkHG4, DKAG, MdGL v&i cac chiing lién
quan (Bang1) Ghi chu: dau ( } gibng voi trinh tw amino acid cla ching CkHGA4. Sw sai khac & cac ching tiép
theo duoc thé hién bang cac chir cai ky hiéu cia chung Cac chiang ngoai Viét Nam (dong khung ngang)
chiing Ck-VN-HG4-2005 co sai khac véi hdu hét cac chiing cdn lai (dong khung doc). |, I, 1l 1a vi tri gén

oligosaccharid (glycosyl hoa).

Két qua phén tich cho thdy, da co dot bién x6a
gen (deletion mutation) xay ra trong ¢ac chune nhém
trung gian (ii) va thom dveong nhiém (iii), nhung ban
chét cua d6t bién c¢6 khac nhau. Bién ddng dot bién
x6a nucleotide xay ra & ving nucleotide co vi tri 145
- 213 (Hinh 1). Cu thé:

- Céc chung c6 dién cim A/HSNI: todn bd gen
N1 ¢6 46 dai 1410 nucleotide. Hiu hét tat ca cac
ching H5N1 phéin [8p trude 2003 (ngoal trir mot so
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chung phin 1dp trén nguén & Hong Kéng nim 1997)
déu co gen NI co dé dai t61 da nay.

- Cac chung nhém trung gian phdn lap trén ngudi ¢
Hong Koéng nim 1997 d3 cé dét bién xoa di 57
nucleotide tai vi tri 157 - 213 so voi thanh ph?m
nucleotide  clia  cac  ching ¢ dién
(ATCATTACTTACGAGAACAACACTTGGGTGA
ATCAAACATATGTTAACATCAGCAAT), ma hoa
cho 19 amino acid (IITYENNTWVNQTYV NISN),
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lam cho gen N1 chi con lai 1353 nucleotide (Hinh 2).

Cac chung duong nhiém phén 13p sau ndm 2003,
¢ chudi gen N1 ngin nhit, chi con 1350 nucleotide,

do da ¢ dét bién xo6a di 60 nucleotide, vi tri 145
204 mai hoa c¢ho 20 aminoe  acid
(CNQSHTYENNTWYV NQTYVN) so véi cdc ching
cb dién (Hinh 2).

o
L)
O
-

BIEN TRUGT-XOA NUCLEOTIDE TRONG GEN Nt

o

AC CHUNG CO BIE

+—— CAC CHUNG 2003-2006—

BAT BIEN TRUQGT-XOA AMINO ACID TRONG CHUSI POLYPEPRTIDE CUA N1t
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Hinh 2. ot bién truot-xéa nucleotide (A, hinh trén, chi minh hoa ving dét bién) va amino acid (B, hinh dwei)
cua gen N1 theo thei gian tién hoa. 11 ching trén cung Ia cac ching cd didn (1959 - 1996); 4 ching (dong
khung) & cac chang phan 1ap trén nguwrdi tai Hong Kéng nam 1997, 24 ching bén duwdi 12 cac ching phan lap
sau 2003, trong do co 3 ching CkHG4, DKAG, MdGL {(gach bén dirdi) 1a cac chiing Vigt Nam ciia ching téi
phan lap va gidi trinh trinh tw.
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Céc chung sau 1997 déu ¢ dot bién x0a gen &
gen N1: Cac chung #rung gian Hong Kong 1997 dét
bién x6a di 57 nucleotide, cic chung durong nhiém
dot bién xo6a di 60 nucleotide. Mot didu hét sic dic
biét 13, céc ching dirong nhiém 4ot bién trugt-xda 12
nucleotide ¢ diu 5'(TGCAATCAAAGCQC) va gitr lai
9 nucleotide (ATCAGCAAT) ¢ dau 3° ma trude dé

. d4 bi x0a & cac chung cia nhom frung gian (Hinh 2).
R3& rang, gen N1 trong cac chiing hién tai (i sau
nam 2003) khéng cén thiét duy tri 60 nucleotide ma
trude d6 cac chung ¢b dién von co, didu nay at han
c6 lién quan dén tinh gdy bénh rit cao cia cic ching
HSN1 hién nay (Keawcharoen ef ai., 2005; Chen et
al., 2007).

Theo cic sb liéu da cong bd, gen NI cia cac
chung cum A/HSN1 phéan 14p trude ndm 1997 6 do
dai 1407 - 1410 nucleotide; con cua cac chung trong
10 nam gén ddy (1997 - 2006) di c6 hién tuong dot
bién xoa di 57 hodc 60 nucleotide, nén dd dai tong
cOng con lai la 1350 nucleotide, ngén hon so vai cdc
ching trude ndm 1997 (Takao et al., 2002; Chen ef
al., 2007).

Su co hep & gen N1 théng qua co ché trugt-xoa
60 nucleotide (20 amino acid) cho thiy, cic chiing
ciim A/HS5NI phan ldp sau 2003 d3 ¢6 mdt hién
twong dot bién quan trong tao nén gen va san phim
gen N1 ¢6 chirc ning dac hidu cao nhit. Chic niing
dac hiéu ciia virus cim A/HSN1 thé hién & tinh giy
bénh ngay cang cao va tinh thich &ng vat chi ngay
cang rdng cua cac chung trong thoi gian cac nim
gén day.

Hién nay, cdc ching virus cum A/HSN1 giy
bénh & Viét Nam, Thai Lan va cdc nude Bdng Nam
A va ngay nay lan sang c4c nudc chiu Au-Phi thude
ioai c6 ddc luc rit cao (HPA! - Highly Pathogenic
Avian Influenza) ma tir truée cho téi nhimg nim
2003 chua c6. Cac ching H5N1 hién tai c¢on cd kha
ning thich img dan trén nguoi, didu nay thé hién
H5N1 trong cdc nam 2004 - 2007 da giy chét ngudi
vai ty 1€ cao hon rit nhiéu so véi H5N1 nhirng nam
1996-1997 & Hong Kéng va HSNI trude ndm 2003 &
chau A. Tinh gdy bénh trén ngudi ngdy cang ting o
virns cim A/H5NI tao co s& cho ching ta nghi dén
1a rit ¢6 thé v&i co ché dot bién tang doc, HSN1 s&
trd thanh virus gly bénh cum cia ngud giy nén dai
dich (pandemic influenza).

KET LUAN
Cac chung virus cam A/H5N1 dugce phan dinh
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thanh 3 giai doan tién hoa trong gen NI: giai doan
1959 - 1996; giai doan 1996 - 2003; va giai doan
2003-nay, trong d6 di co sy co hep & gen N1. Pac
trung cia cac ching trude 1996 la con day du
nguyén ven gen N1 ¢6 sinh; cac chung 1996 - 2003
¢6 ching dd mat 57 nucleotide; con cac chung duong
nhlem HS5NI phén lap sau 2003 ¢o chudi gen NI
ngin hon so véi cae chung ¢b dién do da co dot bidn
xda di 60 nucleotide (20 amino acid) & vi tri 145 -
204 béng ¢o ché d6t bién truot-xoa gen.

Loi cam on: Cong trinh dwpe tién hanh bang thiés
bi cua Phong thi nghzem trong diem Céng nghé Gen
vér 1Gi tro kinh phi cria dé tai dgc lap cap nha nuée
(2006 - 2007): "Nghién ciru xdy dung quv trinh san
xudt vaccine cum A/H3N1 cho gia cam”
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COMPARATIVE ANALYSIS OF SLIPPAGE-MEDIATED MUTATION BASED
EVOLUTION IN THE NA(N1) GENE OF THE A/H5N1 STRAIN OF VIETNAM AND

GLOBAL ORIGINS

Le Thanh Hoa®, Nguyen Thi Bich Nga, Le Tran Binh

Institute of Biotechnology

SUMMARY

The 5° part of the antigenic NA(N1} gene of the A/HSN1 virus has a specially high rate of mutation.
Comparative analysis of 657 nucleotides of N1 (at 3* end) of the representative strains isolated in the
period 1959 - 2006 revealed that there has been slippage-mediated mutation occurring in the nucleotide
and amino acid of the N1 gene, particularly, in the currently circulating strains (ie. those from 2003 to
present). In the strains isolated during 2003 - 2006, there appearcd a slippage-mediated mutation in NI
gene, such as the deletion of 60 nucleotides (20 amino acids). In our study, these include strains of China,
Indonesia, Vietnam, Korea, Thailand, Malaysia, Nigeria, Laos. Up-to-date the A/HS5N1 strains are
divided into 3 evolutionary periods of mutation in the N1 genes: 1959 - 1996; 1996 - 2003 and 2003 -
2006. In the strains of 2003 - present, there has been the shrink of the N1 gene. The length of the N1 is
unchanged in the classical strains up to 1996; while the N1 gene lost 57 nucleotides in those of 1996-
2003 and 60 nucleotides in the circulating ones isolated after 2003, respectively. It is revealed that in
those of H5N1 after 2003 up to present, the essential mutation has occurred leading to the formation of
the most specifically functioning NA(N1) protein. It is speculated that the pathogenicity and the host
adaptation become more and more multiple and diverse due to this change.

Keywords: A/H5N], Influenza virus, neuraminidase (NA), NI subtype, slippage-mediated mutation
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