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GEN PB1 VA PB1-F2 CUA VIRUS CUM A/H5N1 CHUNG A/CK/VIETNAM/HG4/2005 VA
SO SANH VOI MOT SO CHUNG PHAN LAP 2004 - 2007 TAI VONG PONG BANG SONG

CUU LONG

Tran Quang Vui', Nguyén Thi Bich Nga”, Poan Thi Thanh Hwong’, Nguyén B4 Hién’, Lé Thanh Hoa®

4 Truong Dai hoc Nong Lam, Dai hoc Hué
Vién Cong nghé sinh hoc
3Truong Pai hoc Néng nghiép Ha Ngi

TOM TAT

Toan b chudi gen PB1 cia mét ching virus cam A/H5N1 phén 1ap tir ga Hau Giang ném 2005 (ky hiéu
A/Ck/Vietnam/HG4/2005) da duoc thu nhdn, gidi trinh ty va phén tich mirc d§ tuong dong vé& nucleotide va
amino acid v6i mdt so ching phén 1dp nim 2004 - 2007 tai ddng bing song Ciru Long. Két qua phén tich cho
thdy, toan bd gen PB1 thu nhin duge tir ching A/Ck/Vietnam/HG4/2005(H5N1) ¢6 do dai 2274 bp, ma héa
cho chudi polypeptide PB1 gdm 757 amino acid. 2274 bp 1a d6 dai vén c6 ctia gen PBI & tat ca cac ching cim
A/H5NI phan dong Quéang Pong (Guangdong sublineage), hoan toan khong thay ddi ké tir khi phat sinh clade
1.0 (1997) cho dén nay. PB1 ¢6 11 nucleotide va 5 amino acid sai khic so véi cac chung A/HSNI phan 13p tir
gia cim ving ddng bang s6ng Ciru Long céc nim 2004 - 2007. Gen PB1-F2, 16ng vio trong chudi nucleotide
chia gen PB1 tir vi tri 95 dén 367, bao gdbm 90 amino acid. Amino acid asparagin (N) & vi trd 66 trong protein
PB1-F2 khong bién ddi & cac ching A/HSN1 viing ddng bing séng Ciru Long qua cic nim 2004 - 2007. Ty le
dong nhét (identity) cia gen PB1 chung A/Ck/Vietnam/HG4/2005 so v&i cac chung so sanh vé nucleotide thap-
nhit 12 97%; cao nhét 13 99%; 1y 1é twrong dong (homology) v& amino acid 13 98 - 99% (protein PB1) va 96 -

98% (protein PB1-F2). Tét ci 18 ching phan l4p tai ddng bing song Ciru Long cung clade 1.0, van thudc phan

dong Quang Déng.

Tir khéa: Ciim A/HSNI, déng nhdt/twong dong, PRI, PBI-F2, thanh phén nucleotide/amino acid

DAT VAN BE

Cim gia cdm (avian influenza) 14 mét bénh
truyén nhiém nguy hiém, c6 tc d6 1ay lan nhanh véi
ty 1& chét cao trong dan gia cAm nhidm bénh, gy
thigt hai kinh té 16n cho nhiéu nuéc trén thé gisi. T
nim 2003, ciim gia cAm do phén type A/H5N1 xuét
hién tai Viét Nam va tir d6 dén nay bénh xdy ra lién
tuc va dang la van & dich t& phirc tap cin phai giai
quyét tai nudc ta (L& Thanh Hoa et al., 2008). Hé
gen cua virus cum A phén type H5N1 bao gom 8
phin doan (PB2, PB1, PA, HA, NP, NA, M, NS).
Gen PB1 (phan doan 2 trong hé gen RNA soi don
4m cua virus) mi hoa enzyme PBI, 14 tiéu don vi
xic tac cia phirc hop enzyme RNA—polymerase
trong qua trinh tdng hop RNA clia virus, chiu trach
nhiém gan mi RNA (Murphy, Webster, 1996).
Nhimg nghién ciru gin day cho thiy gen PBI lién
quan dén khi ning ning cao tinh giy bénh
(pathogenicity) ciia mét s6 chung virus H5N1 trén
vit (Hulse-Post et al., 2007) Gen PBI1 ciing 14 gen
duy nhit c6 xudt xt fir virus ciim gia cAm dugc phat
hién & cac virus gdy dai dich com trén ngudi nim

1957 va 1968 (Kawaoka et al., 1989).

Protein PB1-F2 14 mot chudi polypeptide ngén,
dugc mi héa béi mot khung doc mé, 16ng hén vao
bén trong chudi nucleotide cia PB1 (Hinh 1), c6
chic ndng gay chét té bao theo chuong trinh
(apoptosis) d6i véi cac té bao c6 nguén goc mién
dich, dac biét 1a dai thuc bao phe nang (alveolar
macrophage) theo co ché 1am thay ddi hinh thai, 1am
mét dién thé cua mang ty thd (Chen et al., 2001;
Coleman, 2007). PB1-F2 lam té bao nhay cam véi-su
chét do tuwong tac giita 2 protein ctia ty thé: ANT3
(adenine nucleotide translocater 3) va VDACI
(voltage-dependent anion channel 1). Tuong tac nay
lam ting cudmg tinh thdm cha ty thé, 1am cho cac san
phim dé dang thoat ra khoi ty thé, do d6 khéi dong
qua trinh chét theo chwong trinh (Zamarin et al.,
2005). Nghién ciru gin day cho thiy, su thay d6i mot
amino acid, tr asparagine thanh serine & vi tri 66
(N66S) trong chudi PB1-F2 c6 tac dung ting cudng
kha nang gly bénh cua virus cim va c6 vai tr0 quan
trong quyét dinh tinh trdm trong cia dai dlch clim
(Conenello et al., 2007).
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Chung virus caim A/HSNI phéan lap tir ga Hau
Giang nim 2005 (ching A/Ck/Vietnam/HG4/2005
(H5N1)) thude phan dong Quang Pong da duge
phan tich mdt sd phan doan trong d6 c6 gen HS va
N1 (Trén Quang Vui ef al., 2008). Trong bai bao
nay, ching .t61 xem xét su bién ddi thanh phan
nucleotide va amino acid cta gen PB1 va gen PB1-
F2, so sanh véi cac chung cam A/HSNI1 phéan lap
trén gia cam tai viing ddng bing séng Ciru Long qua
cac nam 2004 - 2007.

NGUYEN LIEU VA PHUCONG PHAP
Bénh phim

Bénh phém 12 dich khi quan-phé quan chira virus
cudng doc cim A/HSNI thu thip tir mdt ga méc
bénh tai, Hau Giang nam 2005 (ky hiéu 1la
A/Ck/Vietnan/HG4/2005(H5N1) hay vin tit 1a
CkHG4, d3 dugce vo hoat b:fmg nhiét d6, bao quan & -
20°C.

Téch RNA hé gen ciia virus

RNA hé gen ciia virus duogc tach chiét bing bd
kit QlAamp Viral Mini kit (QIAGEN Inc.) theo
huéng din cua nha san xuét.

Thiét ké mi va thwc hién phan tmg RT-PCR

pé thq nhin toan bd phan doan 2 chira gen PB1’,
céc cdp moi dung cho phan img RT-PCR dugc thiet
ké nhu sau:

Mbi xudi PBIF1: S TTGAATGGATGTCAATCC
GA3’;

Mbi nguge PBIR2: 5’CATCGGTATGTGTATC
TGTAGTCC3’.

Mbi xudi PBIF3: 5’"TGAGCATTGGTGTTAC
AGTG3’;

Mbi ngugc PBIR3: S>AGTAGAAACAAGGCA
TTTTTT3’.

Bing phan tmg RT-PCR mét bude, véi cip modi
PBIF1-PBIR2 va cip mdi PBIF3-PB1R3, hai doan
san phdm coa chudi nucleotide PB1 cua chung
A/Ck/Vietnam/HG4/2005 d3a dugc thu nhin, theo
chu trinh nhiét: 42°C/59 phat, 95°C/10 phat, 40 chu
ky [94°C/1 phat, 55°C/1 phit, 72°C/3 phit], 72°C/10
phut, sau chu ky cudi cling bao quén san pham §4°C
cho dén khi kiém tra va tinh sach sén phém.
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Kiém tra sin phdm, tich dong va gidi trinh tir

Céc san phém RT-PCR dugc kiém tra trén thach
agarose 1%, tinh sach bang bd kit QIAquick
Purification kit (QLAGEN) va dong hoéa vao vector
pCR2.1TOPO (Invitrogen). Tach dong va thu nhin
DNA cia plasmid tai t6 hop bing bd kit QIApreps
Spin Mini kit ctia hang QIAGEN.

Trinh ti nucleotide ciia plasmid tai t& hop dugc
giai trinh trén may tu dong ABI-3100 Avant Genetic
Analyzer (Applied Biosystems) tai Phong Thi
nghiém trong diém Cong nghé gen, Vién Cong nghé
sinh hoc. Chudi nucleotide dugc xir 1y bang chuong
trinh  SeqEd1.03, sau d6 1a chuong trinh
AssemLIGN1.9 va hé chuong trinh MacVector 8.2
(Accelrys Inc.) trén may tinh Macintosh. So sanh déi
chiéu va xir 1y sb liéu céc chudi bing chuong trinh
GENEDOC 2.5. Thanh phin amino acid duge thu
nhan bing cach sir dung bd mi cta vi sinh vét béc
thdp (vi khuan) trong Ngin hang gen théng qua
chuong trinh GENEDOC 2.5.

Phan tich s6 liéu va chon chudi so sinh

Ching t6i truy cdp Ngan hang gen, thu thip
chudi gen PB1 va PBI1-F2 cia c4c chung A/H5NI
cuong déc duong nhlern phén 18p trong cac nam
2004 - 2007 tir gia cAm vung ddng bang song Ciru
Long tai Viét Nam. Danh sach cac chudi gen PB1 va
PB1-F2 sit dung trong nghién ciru nay duge liét ké &
béng 1.

KET QUA VA THAO LUAN

Két qua thu nhin chudi gen PB1 va PB1-F2 ciia
virus cim A/H5N1 ching A/Ck/Vietnam/HG4/
2005

Béng cac phuong phap sinh hoc phén tir bao
¢dm phan tmg RT-PCR, tach dong, gidi trinh trinh tu
va phén tich chudi gen bang cac chuong trinh xir 1y
chudi trinh tw nucleotide, ching-tdi da thu nhén toan
b6 gen PB1 va PB1-F2 cua chung A/Ck/Vietnam/
HGA4/2005, trinh bay & hinh 1.

Trinh tr trinh bay & Hish 1 cho thiy, toan bd
gen PB1 thu nhin dugc tir chung A/Ck/Vietnam/
HG4/2005(H5N1) c6 d6 dai 2274 bp, md hoéa cho
chudi polypeptide PB1 gdm 757 amino acid. 2274 bp
12 do dai gen PB1 von c6 & tht ca cAc ching cim
A/H5N1 phén dong Quéang Dong (Guangdong
sublineage), hoan toan khong thay ddi ké tir khi phat
sinh clade 1.0 cho dén nay (Hulse-Post ef al., 2007).
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L(\”)ng’ vao trong chudi nucleotide cta PBI, tir vi tri
95 dén 367 (léch 1 nucleotide trén khung doc theo
chiu xubi so véi PB1) 1a PB1-F2, c6 d6 dai 273 bp
bao gdm 90 amino acid (Hinh 1). Nhu vay, toan bd
chudi gen PB1 va gen PB1-F2 ldng véo bén trong
PB1 cta chung A/Ck/Vietnam/HG4/2005 di dugc
thu nhan va giai trinh tr. Su tin dung thanh phéan
RNA/DNA 1ong gen dé tao nén ciu tric gen hoat
dong & virus 1a hién twong hiém gip. Do vdy, cling
véi gen NS1 va NS2, gen M1 va M2, trén cing mét
chudi nucleotide & phan doan 2, ¢6 hai gen PB1 va
PB1-F2 cang chimg minh virus cm A néi chung va
H5N1 néi riéng c6 nhimg dic tinh cdu triic hét stc
dic séc.

Phan tich bién di thanh phin gen PB1 va PBI-
F2 caa ching A/Ck/Vietnam/HG4/2005 so sanh
v6i cdc chiing phén lap tai ving déng bing sdng
Citu Long trong ciac nam 2004 - 2007

Gen PBI1 cua ching A/Ck/Vietnam/HG4/2005

©¢h:

- Mudi mdt nucleotide sai khac hoan toan so vdi
tat ca cac chung so sanh (Bang 1) & céac vi tri: 551

(C>T), 616 (A>G), 894 (A>C), 917 (G>A), 968
(T>C), 1000 (A>C), 1077 (C>T), 1698 (A>G), 1809
(C>T), 1891 (C>T), 2187 (C>T);

- Tam vi tri sai khac véi 3 ching phan 13p céc
nim 2005 - 2007: 360 (T>C), 525 (T>C), 702 (C>T),
781 (A>T), 792 (G>A), 795 (G>A), 1254 (C>T),
1860 (C>T);

- Nam vi tri sai khdc so voi tit ca céc ching
phin 1dp nim 2007: 504 (G>A), 664 (C>T), 1092
(A>G), 1098 (A>G), 1890 (A>G).

- Ngoai ra chung A/Ck/Vietnam/HG4/2005 con
¢6 2 nucleotide sai khac hoan toan so véi tit ci cic
ching phén 13p trong cac ndm 2004 - 2005 & céc vi
tri 225 (A>G) va 1479 (A>G) (khong trinh bay &
day).

Nhimg thay d8i v& nucleotide trén day, din dén
sai khac hoan toan 5 amino acid trén protein PB1 so
voi tht ca cac ching, cu thé & cac vi tri S206G,
S306N, M323T, S334R, L631F; 2 amino acid so v6i
cac ching phin 13p nidm 2005 - 2007, (S261C,
N265K); va 1 amino acid (K168N) sai khac so voi
tit ca cac ching phén 13p nim 2007 (Bing 2).

Bang 1. Cac chudi gen clia cac ching A/H5N1-clia Vigt Nam st dung dé so sanh, phan tich gen PB1 va PB1-F2.

Loai mac Nam

Phan type

STT Gen diing ky Bja.phu’dng S6 ding ky
1 A-Ck-VN-HG4-05 Ga 2005 H5N1 Hau Giang Nghiéon cdu nay
2 A-Ck-VN-AG-010-04 Ga 2004 H5N1 An Giang DQ138149
3 A-Ck-VN-VL-008-04 Ga 2004 HS5N1 Vinh Long DQ138148
4 A-Ck-VN-CT-018-04 Ga 2004  HS5N1 Can Tho DQ138151
5 A-Ck-VN-LA-024-04 Ga 2004 H5N1 Long An DQ138153
6 A-Ck-VN-KG-076-04 Ga 2004 HS5N1 Kién Giang DQ138157
7 A-Ck-VN-DT-171-04 Ga 2004 HS5N1 Dbdng Thap DQ138156
8 A-Ck-VN-TG-023-04 Ga 2004 H5N1 Tién Giang DQ138152
9 A-Dk-VN-TG-007A-04 Vit 2004 H5N1 Tién Giang DQ138146

10 A-Dk-VN-1231-05 Vit 2005 HS5N1 Séc Trang* CY029517
11 A-Dk-VN-1233-05 Vit 2005 - H5N1 An Giang* CY029525
12 A-Dk-VN-1771-05 Vit 2005 H5N1 Can Tho* CY029549
13 A-Ck-VN-15-07 Ga 2007 H5N1 Soc Trang* CY029613
14 A-Ck-VN-29-07 Ga 2007 H5N1 Hau Giang* CY029629
15 A-Dk-VN-5-07 Vit 2007 H5N1 Ca Mau* CY029581
16 A-Dk-VN-18-07 Vit 2007 H5N1 Kién Giang* CY029621
17 A-Dk-VN-34-07 Vit 2007 H5N1 Can Tho* CY029645
18 A-Dk-VN-7-07 Vit 2007 H5N1 Ca Mau* CY029597

Ghi cha: * Nguyen et al., 2008.

179



Trin Quang Vui et al.

30 60 90 | 120
ATGGATGTCAATCCGACTTTACTTTTCTTGAAAGTACCAGTGCARAATGCTATAAGTACCACATTCCCTTATACTGGAGACCCTCCATACAGCCATGGARCAGGGACAGGATACACCATG
M DV NPTILILTFTULIKVZ®PVQNA ATISTTTFGPyYTOGDOPOPJYSHTGTTGTGY T M

| ----CkHG4 PB1-F2(273bp)-->
>

CKHG4-PB1 (2274bp)
180

- 150 210 240
GACACAGTCAACAGAACACACCAATATTCAGAAA TGGACAACARACACAGAGACTGGAGCACCCCAACTCAACCCGATTGATGGACCACTACCTGAAGATAATGAGCCCAGT
D TV NI RTMHUGOQY S E KGZ K WTTWNTETGAUZPOQGULNUZ PTIUDTGUPTLUPEDNE P S
T Q $ T E HT NI Q KRG S 6 0Q0Q QT QRULEU HBUZPNSTM RTIULMDUHEZYTULIZ KTIMS PV
- CRHG4 PB1-F2(273bp) >
CKHG4-PB1 (2274bp) >
270 300 330 360
GGGTATGCACAAACAGATTGTGTATTGGARGCAATGGCT TTCCTTGAAGAATCCCACCCAGGGATCTTTGARAACTCGTGTCTTGAAACGATGGAAAT TGTTCARACAARCAAGAGTGGAT
G Y A Q TDCV L EAMAFTULETESHU®PGTI FENST CTULETMMETIUVQ QTR V D
G M HK Q I VY W KOQWULSLEKNUPTQG6 S L KT RUVLI KU RUW. KIULTFNIKOQEWTI
CKHG4 PBl1-F2(273bp) >
CKHG4-PB1 (2274bp) >
| 390 420 450 480
AARCTGACCCAAGGTCGCCAGACCTATGACTGGACATTGAATAGAAACCAACCGGCTGCAACTGCTTTGGCCARCACTATAGAAATCT TCAGATCGAACGGTCTAACAGCCAATGAATCG
K L T Q G R Q T Y D W T L NRNP A AT AILA ANTTIETIU FRSNGIULTANE S
N *>

~

CKHG4-PB1 (2274bp) >
510 540 570 600
GGACGGCTAATAGATTTCCTCAAGGATGTGATGGAATCAATGGATAAGGAAGAAATGGAGATAACAACACACTTCCAGAGAARGAGAAGGGTGAGGGACARCATGACCARGARRATGGTC
G R L I DF L KODUVMETSMTDTEKTETEWMETITTUHTFOQRTI KT ERRVYVRDIUINMTIEKEK®MW
CKHG4-PB1 (2274bp) _- >
630 660 690 720
ACACAAAGAACAATAAGGAAGARAAAACAAAGGCTGAACARARAGAGCTACCTGATAAGAGCACTGACAC TGARCACAATGACAARAGATGCAGARRGAGGCAAAT TGAAGAGGCGAGCG
T Q R T I R KJZ KK QR LUNJ KTZ KT SJYULTIURALTTLNTMTIE KT DA AETRTGIZ KILKRR A
CKHG4-PB1 (2274bp) >
750 780 ) 810 840
ATTGCAACACCCGGAATGCAAATCAGAGGATTCGTCTACT TTGTTGARACACTAGCGAGGAGTATCTGTGAGAAACTTGAGCARTCTGGACTCCCAGTCGGAGGGAATGAGARGARGGCT
1 ATPGMGOQTIU®RTGTFV Y FVETTLA ARSTIT CETZ KTLTETZ QSGTLZPV G G NE KK A
CKHG4-PB1 (2274bp) >
870 900 930 960
AAATTGGCAAACGTCGTGAGGAAGATGATGACTAACTCACAAGATACTGAACTATCCT TTACAATTACT GGAGACAGTACCARATGGAATGAGAATCAGAATCCTAGGATGTTTCTGGCA
K L ANV VERKMMTNSOQDTETLSTFTTITSGDSTTZ KTWWNENS OQNZPRMTEL MM
CKHG4-PB1 (2274bp) : >
990 1020 1050 1080
ATGATAATGTACATCACAAGGAACCAGCCAGAATGGTTTAGGAATGTCTTAAGCATTGCTCCTATAATGTTCTCAAACARART GGCGAGACTAGGAARAGGATACATGTTCGAAAGCARG
M I M Y I T R NGO QT PETW®WTFRNVTILSTIATPTIMTFSUNTZEKMARTILTGSGTZEKTGZYMTFE S K
: CKHG4-PB1 (2274bp) >
1110 1140 1170 1200
AGCATGAAGTTACGAACACAAATACCAGCAGARATGCTTGCARACATTGATCTTARATACTTCAATGAATTAACGAARAAGAAARTTGAGAAAATAAGGCCTCTATTAATAGATGGTACA
S M K LRTOQTIPAEMTLANTIDTLTIE K YT FNETLTI KTZE KT KTIETZ KTIZ RTEPTLTILTITDG T
CKHG4-PB1 (2274bp) >
1230 1260 1290 1320
GCCTCATTGAGCCCTGGAATGATGATGGGCATGTTCARCATGC TGAGTACAGTCCTAGGAGT TTCAATCCT GAATCTTGGACAGAARAGGTACACCAAAACCACATAT TGGTGGGACGGA
A S L S P GMMMGMEFUNMTLSTV VILGV S ILUNILG® KT RTYTZ KTTZYW®WD G
) CKHG4-PB1 (2274bp) >
1350 1380 1410 1440
CTCCAATCCTCTGATGATTTCGCTCTCATCGTARATGCACCGAATCATGAGGGAATACAAGCAGGAGT GGATAGGT TTTATAGGACT TGTARACTAGTTGGARTCAATATGAGCAAGAAG,
L QSsS s DDFATLTIVNA AEPINIHETGTI®QAGVYV DU RTFETYRTTGCTI KTLV VG I NMS K K
CKHG4-PB1 (2274bp) >
1470 1500 1530 1560
AAGTCTTACATARATCGGACAGGGACATTTGAATTCACAAGCTTTTTCTACCGCTATGGATTTGTAGCCAATTTCAGTATGGAGCTGCCCAGT TT TGGAGTGTCTGGAATTAATGRATCG
K $ Y I N&RTGTTFETFTSTFTFJY®RYGTFVANTFSMETLTPSTFGV S G I NE S
CKHG4-PB1 (2274bp) >
1530 1620 1650 1680
GCCGACATGAGCATTGGTGTTACAGTGATAAAAAACAATATGATAAACAACGACCTTGGGCCAGCAACAGCTCAGATGGCTCTTCAGT TATTCATCAAGGACTACAGATACACATACCGA
A DM S I GV TV I KNINWMMTINIMNIDILTGT PATA ATI QMALGQTLTFEFTITZ KT DTYRZYTY R
CKHG4-PB1 (2274bp) >
1710 1740 1770 1800
TGCCACAGAGGGGATACACAAATCCAAACARGGAGATCATTCGAGCTGAAGRAGCTGTGGGAGCARACCCGTT CAAAGGCAGGACT GTTGGT TTCAGATGGAGGACCAAATCTATACAAT
CHRGDT QI QT RRSTFETLTZ KTEKTILHWETG TR RSIE KA AT GTLTLV VSDGGZPNTL Y N
CKHG4-PB1 (2274bp) >
1830 1860 1890 1920
ATCCGARACCTCCATATTCCTGAAGTCTGCTTAAAATGGGAAT TGATGGATGAAGAT TACCAGGGCAGACTGTGTAATCCTCTGAATCCACTCGTCAGCCATARGGARAATTGAARTCTGTC
I RN LHTIUPEVCLJZKWETLMMDETSDTYUOQGRTULTC CNTPTLINZPTLVSUHTEKTETITES VW
CKHG4-PB1 (2274bp) >
1950 1980 2010 2040
AACRATGCTGTAGTAATGCCAGCTCATGGCCCGGCCAAGAGTATGGAATATGATGCCGTTGCAACTACACAT TCATGGAT TCCTAARAGGAACCGTTCCATTCTCARTACGAGTCAAAGG
N N AV VMPAHGPAEKSMEJYHDA AV ATTHS®WIPEK® RINTERSTITILNTSQ R
CKHG4-PB1 (2274bp) >
2070 2100 2130 , 2160
GGAATTCTTGAGGATGAACAGATGTACCAGRAGTGCTGCAATCTATTCGAGARATTCTTCCCCAGCAGT TCATATCGGAGGCCAGT TGGAATTTCCAGCATGGTGGAGGCCATGGTGTCT
G I LEDEGQMYQZKTCTCNTILTETETKTETFZPSSSYRZ RT®PVYGI S SMVEA AWMLY S
. CKHG4-PB1 (2274bp) >
2190 2220 - 2250
AGGGCCCGAATTGACGCACGAART TGACTTCGAGTCTGGAAGGATTAAGAAAGAAGAGT TTGCT GAGATCATGAAGAT CTGT TCCACCATTGAAGAAC TCAGACGGCAAARATAG
R ARIDARTIUDTFESGRTIZ KT KTETETFA AETIWMMTE KTITCSTTIETETILTERTRZQ K *»
CKHG4-PB1 (2274bp) >

Hinh 1. Trinh tw nucleotide va amino acid ctia gen PB1 va PB1-F2 chling A/Ck/Vietnam/HG4/2005(H5N1). Dong trén 14 trinh
tu: nucleotide, dong dwéi 14 trinh tw amino acid, trinh bay bing chwong trinh MacVector 8.2 (Accelrys Inc.). Chubi nucleotide
cau trac clia gen PB1-F2 dwoc bdi dam va gach bén dudi.
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B?_ng 2. Vi tri va loai amino acid sai khac clia protein PB1 gitta chiing A/Ck/Vietnam/HG4/2005 va cac chiing A/H5N1 ving
dong bang séng Ciru-Long.

Vi tri ¢6 sai khac amino acid trong PB1

-]

=

1 LN K P S K;s_u K N S N S M S I N 6 T K T Q@ S.R K E L K
2 IS N T R F
3 = N T R F
4 ‘Gl N T R K F
5 6 N T R v F
6 G Rife T 7R F
7 G N T R F
-8 G- N T R v F
9 (] N T R v F
10 _G‘I C K N T R F
1 K L NG| C K N T R )
12 K G C K N T R F
13 | K S N 6 ‘C K N T R N M H N E
14 K N G s C K N T R M N F
15 K T N 6 C K N T R N F
16 K N 6 C K. N T R N V F
17 NG C K N T R D R N V E s
18 K N & K K ¢ K N T R N V F

Ghi chu: Ky hiéu cac ching 1 - 18 & bang 1; Chudi sé 1 Ia cac amino acid-cua PB1 & chL’mg‘A/Ck/Vietnam/HG4/2005
(H5N1) ¢6 sai khac voi cac chiing con lai; Vi tri 206, 306, 323, 334, 631 cho thay sai khac hoan toan véi tat ca cac ching
dwoc bsi dam.

* 20 * 40 * 60 * 80 *
A-Ck-VN-HG : MEQGQDTPWTQSTEHTNIQKRGSGQQTQRLEHPNSTRLMDHYLKIMSPVGMHKQIVYWKQWLSLKNPTQGSLKTRVLKRWKLFNKQEWIN- : 90

A-Ck-VN-AG : : 90
A-Ck-VN-VL : : 90
A-Ck-VN-CT : : 90
A-Ck-VN-LA : : 90
A-Ck-VN-KG : : 90
A-Ck-VN-DT : 30
A-Ck-VN-TG : 90
A-Dk-VN-TG : : 90
A-Dk-VN-12 : : 90
A-Dk-VN-12 : : 90
A-Dk-VN-17 : : 90
A-Ck-VN-15 : : 90
A-Ck-VN-29 : : 90
A-Dk-VN-5- : : 90
A-Dk-VN-18 : : 90
A-Dk-VN-34 : : 90
A-Dk-VN-7- : : 90

Hinh 2. So sanh thanh phan amino acid cla protein PB1-F2 chling A/Ck/Vietnam/HG4/2005 véi cac chiing A/H5N1 ving
ddng bang séng Clru Long 2004 - 2007. Ghi cha: Khéng cé thay dbi amino acid N>S & vi tri 66 cla tét ca cac ching A/HSN1
clia Viét Nam trong nghién ctru nay.
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Bang 3. Ty |é tvong ddng (%) nucleotide (trén du'cyng chéo) va amino acid (dw&i dudng chéo) cla gen PB1 chiing

A/Ck/Vietnam/HG4/2005 v&i cac chiing A/HSN1-viing déng bang séng Ctru Long.

1 2 3 4 5 6 7 8 9 10 " 12 13 14 15 16 17 18
1 99 - 99 99 99 99 99 99 98 98 98 97 97 98 98 97 98
2 a9 a9 99 100 a8 98 99 ; 89 98 98 98 98 98 98 98
3 99 99 99 100 99 99 99 99 99 98 98 98 98 98 98
4 99 99 . 99 99 99 99 99 99 99 98 98 98 98 98 98
5 99 99 99 99 99 99 99 99 99 98 98 98 98 98 98
6 99 100 100 99 99 99 99 99 99 98 98 98 98 98 98
7 99 100 1\00 99 99 99 99 99 99 98 98 98 98 98 98
8 99 99 99 99 100 99 99 99 99 98 98 98 98 98 98
9 99 99 99 99 100 99 99 99 99 99 98 98 98 98 98 98
10 99 99 99 99 99 99 99 99 99
1" 98 99 99 99 99 99 99 99 99
12 98 99 99 99 99 99 99 99 99
13 98 98 98 98 98 98 98 98 98
14 98 98 98 98 98 98 98 98 98
15 98 99 99 99 99 99 99 99 99
16 98 98 98 98 98 98 98 98 98
17 98 98 98 98 98 98 98 .98 98
18 98 98 98 98 98 98" 98 98 98

Ghi chu: Céc s6 1 - 18 theo thi tw cac chling liét ké & bang 1; phan déng khung la cac chang 2 - 9 phén lap nam 2004.

Bang 4. Ty lé twong dbng (%) nucleotide (irén dworng chéo) va amino acid (dwdi dwdng chéo) clia gen PB1-F2 chiing

A/Ck/Vietnam/HG4/2005 vé&i cac chiing so sanh.

w ® N G R W N =

a2 o g a a oa oA
® N o 0 R W N 2O

Ghi chi. Cac s6 1 - 18.theo thi tw cac ching liét ké & bang 1; phin déng khung 1a cac ching 2 - 9 phan 1ap nim 2004.
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-Gen PB1-F2 ¢6 sai khac nucleotide & hai vi tri
131 (A>G) va 266 (T>C) so v6i hau hét cac ching
khéc ctia Viét Nam (khéng trinh bay & day). Déi véi
chudi  polypeptide, PB1-F2 cia  chung
A/Ck/Vietnam/HG4/2005 chi c6 mét amino acid sai
khéac so véi cac ching phan lap tir gia cam ving
ddng bang séng Ciru Long qua cac nim 2005 - 2007
& vi tri 89 (I89T) (Hinh 2); sai khac mdt amino acid
so véi cac ching A-Dk-VN-7-07(CY029597), A-Ck-
VN-15-07(CY029613), A-Dk-VN-1233-
05(CY029525) va A-Dk-VN-1231-05 (CY029517) &
cc vi tri 1an luot 1a 6 (D6A), 21 (R21G), 33 (P33S),
va 70 (G70E) (Hinh 2). Mdt diéu cin xem xét 12 loai
amino acid & vi tri 66, lién quan dén cuong d6 gy
bénh, néu thay ddi tir asparagine (N) thanh serine (S)
(Conenello et al., 2007). Asparagine (N) & vi tri 66
trong protein PB1-F2 dugc cho 1a ¢6 vai tro chi yéu
trong qua trinh giy bénh cua virus cim A/H5NI1
ciling da dwgc phat hién trong thanh phin amino acid
cua protein PB1-F2 ching A/Ck/Vietnam/HG4/2005
va khong c6 su bién dbi amino acid N>$ & vi tri nay
trong tht ca cic ching A/H5NI phan lap qua céac
nim 2004 - 2007 cta Viét Nam (Hinh 2, phin déng
khung).

Hoat tinh enzyme polymerase cia virus A/HSN1
dugc ting cudng bdi su ¢d mat cia proline (P) & vi
tri 13 trong protein PB1 (Gabriel et al, 2005).
Chung A/Ck/Vietnam/HG4/2005, ciling nhu cac
chiing phén lap tir gia cAm ving ddng bing sdng Ciru
Long cac nim 2004 - 2007 déu c6 loai amino acid
nay ¢ vi tri 13. Mat khac, amino acid tyrosin (Y) & vi
tri 436 trong protein PB1 c6 lién quan dén kha ning
gy bénh cua virus A/H5N1 (Hulse-Post et al., 2007)
cling phat hién khong bién ddi & cac ching ving
dong bing séng Ciru Long.

So sanh ty 1¢ ddng nhit nucleotide va twrong dong
amino acid cia PB1 va PB1-F2 giita chiing
A/Ck/Vietnam/HG4/2005 véi cac chiing A/H5N1
viing dong bing séng Ciru Long

Két qua phin tich gira  ching
A/Ck/Vietnam/HG4/2005 véi cac ching duge lua
chon dé so sanh cho thdy, céc ching biéu hién mirc
d6 ddng nhét (identity) vé nucleotide va tuong dong
(homology) amino acid dugc chia 1am 2 nhém 10 rét:
nhém céc chung phan I4p nim 2004 (s6 2 - 9) va
nhém céc ching phin 1ap nam 2005 - 2007 (chung
s61val0-18).

-Péi véi gen PB1: Cac chliing ndm 2004 c6 mirc
6 tuong ddng cao, 99 - 100% (nucleotide va amino
acid) (Bang 3), ching t6, cho dén 2004, sau hon 1

nim virus cim A/H5N1 x4m nhip vao déng bing
song Ctru Long, tuy dd c6 dot bién & gen PB1, nhung
mirc d6 con thap (sai khac 1 - 2%). Céc ching phan
lap vé sau (2005 - 2007), dé c6 sy phan hoéa séu sac
hon, mirc d6 tuong ddng dao déng 16n hon (97 -
99% v& nucleotide va 98 - 99% v& amino acid)
(Bang 3).

- Péi v6i protein PB1-F2: Ty 1€ twong dong dao
déng 16m, vé nucleotide (98 - 100%) va vé amino
acid (96 - 100%), tuy nhién, & cic chiing phén lap
nam 2004, chua c6 sai khac trong gen PB1-F2, tit ca
8 chiing c6 mirc d6 twong déng 100% (Béng 4, phan
dong khung). Nhimg ching phan lap v& sau (2005 -
2007), su sai khiac nucleotide va amino acid cang
16n, dic biét mét sé ching mic d6 twong dong
amino acid chi dat 96% (Bang 4). Mic du vay, khi
phan tich cac gen khéc va toan b hé gen, cic ching
ctim A/H5N1 tai ddng bang séng Ciru Long (2004 -
2007), ké ca ching A/Ck/Vietnam/HG4/2005, vin
chua c6 nhimg bién d6i 16m, qua phan tich pha hé va
khang nguyén, chiing van thudc phan nhém clade 1.0
(Nguyen et al., 2008; Tran Quang Vui ef al., 2008).

KET LUAN

Tir céc két qua phan tich trén day, ching t6i két
luan: i) PO dai cua gen PBl1 chung
A/Ck/Vietnam/HG4/2005 14 2274 bp, khong.bién dbi
s0 voi cac chung thudc phan dong Quang Poéng; ii)
Gen PBI1 ctia ching A/Ck/Vietnam/HG4/2005 ¢6 11
nucleotide va 5 amino acid sai khac so v6i cac ching
A/H5N1 phan 14p tir gia cAm ving ddng bing séng
Curu Long cac ndm 2004 - 2007; iii) Gen PB1-F2,
16ng vao trong chudi nucleotide ctia gen PBI1 tir vi tri
95 dén 367, bao gdm 90 amino acid; iv) Thanh phin
nucleotide va amino acid gilta ching
A/Ck/Vietnam/HG4/2005 v&1 cac ching A/HSNI1
ving ddng bang song Ciru Long c6 mirc d6 tuong
dong 97 - 98% (nucleotide) va 98 - 99% (amino
acid) dbi voi gen PB1; 98 - 99% (nucleotide) va 96 -
98% (amino acid) ddi véi protein PB1-F2; v) Tat ca
18 ching phén l4p tai ddng bing séng Ciru Long
cung clade 1.0, van thudc phan dong Quang Péng.

Loi cdm on: Chung t3i cam on BJ Khoa hoc va
Céng nghé cdp kinh phi cho Nhiém vu Nghi dinh thi
Viét Nam - Thai Lan vé nghién ciru sinh hoc phan ti
cum A/HSNI tai Viét Nam do PGS. TS. Lé Thanh
Hoa lam chii nhiém va Phong Thi nghiém trong diém
Cdng nghé gen, Vién Cdng nghé sinh hoc hé tro
trang thiét dé bi thuc hién cong trinh nay.
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STRAIN

(AICK/VIETNAM/HG4/2005) AND ITS COMPARATIVE ANALYSIS WITH THOSE
ISOLATED DURING 2004 - 2007 IN THE MEKONG DELTA REGION

Tran Quang Vui', Nguyen Thi Bich Nga?, Doan Thi Thanh Huong?, Nguyen Ba Hien’, Lie Thanh Hoa”"

!College of Agriculture and Forestry, Hue University
*Institute of Biotechnology
Hanoi University of Agriculture

SUMMARY

The entire PB1 gene of an avian influenza isolate collected from a chicken in Hau Giang province

(designated as A/Ck/Vietnam/HG4/2005) was obtained,

completely sequenced, and analyzed for

identity/homology with those strains available during 2004 - 2007 in the Mekong Delta region. As results, the
entire PB1 gene obtained from the A/Ck/Vietnam/HG4/2005(H5N1) strain is 2274 bp, encoding for the PB1
polypeptide of 757 amino acids. The 2274 bp is the size of all the-avian influenza A/H5NI1 strains belonging to
the Guangdong sublineage, invariable since the formation of the clade 1.0 (1997). PB1 has 11 nucleotide and 5
amino acid variations in comparison to those isolated in the Mekong Delta region during 2004 - 2007. The
PBI1-F2, enclaved in the PB1 nucleotide frame from pucleotide 95 to 367, coding 90 amino acids. Asparagin
amino acid (N) at the 66" site in the PB1-F2 is unchanged in all the strains isolated in the Mekong Delta region
during 2004 - 2007 so far in this study. The identity of the PB1 gene of A/Ck/Vietnam/HG4/2005 is 97% for
nucleotide at the lowest and 100% at the highest level; the homology is varied 98 - 99% for amino acid (protein
PB1) and 96 - 98% (protein PB1-F2). All 18 strains isolated in the Mekong Delta region belong to clade 1.0 of
the Guangdong sublineage.

Keywords: Avian influenza A/H5N1, composition of nucleotide/amino acids, identity/homology, PB1, PBI-F2
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