NGHIEN CUU VIRUS CUM A/HSN1 PHAN DONG QUANG BONG
VA PHUC KIEN GAY BENH TREN GIA CAM VA NGUGI TAI VIET NAM
QUA KHAO SAT BAC BIEM CHUGI POLYEPTIDE HA (H5)

DAT VAN BE

TU nam 2004 dich cum gia cdm A/H5N1 thé doc
Iuc cao xuét hién & nhiéu quéc gia trén thé gidi trong
d6 c6 Viet Nam. Nam 2006 tam l&ng, tir ddu n&m
2007 dén nay, dich cum tai bung phét trén gia cdm &
nhiéu dia phuong trong ca nudc va gay chét ngudi véi
ty 1& cao. M6t s6 ¢ong trinh nghién citu vé ngudn géc
pha hé clia virus cim A/H5N1 trong thdi gian vira qua
cho thdy da c6 su hoa tron luu hanh gilra phan dong
Phuc Kién (Fujian) thuéc nhdom khang nguyén 2.3.4,
véi bién chiing phan dong Quang Déng thudc clade
1.0, tt ca déu cbé ngudn géc tir Trung Quéc (Nguyen
va cs, 2008: Lé Thanh Hoa va cs, 2008). Bac biét,
bién chlng cim A/H5N1 thudc phan dong Phic Kién
méi xudt hién tai Viét Nam c6 tinh gay bénh cao dgi
véi gia cAm va kha nang gay bénh & ngudi véi ty 1& ti
vong cao hon, chi tinh tir cui nam 2008 dén dau nam
2009 da c6 5 ngudi bi chét trong sé 8 ca bénh dudc
xac dinh do mac bénh cim gia cdm (>67,8%)
(http://www.moh.gov.vn).

Trong s6 8 phan doan (PB2, PB1, PA, HA, NP,
NA, MA, NS) clia virus cum A/H5N1 chlra hé gen
RNA mét sgi don am nay, gen HA (H5) c6 vai tro
quyét dinh tinh déc luc, qué trinh xam nhiém virus va
kha nang gay ngung két héng cau va la déi tuong co
su thay déi khang nguyén lién tuc trong qua trinh tién
héa va thich nghi (Bosch va cs, 1979: Baigent va
McCauley, 2001; Cao Béo Van va cs, 2005). Phan
tich d4c diém bién déi thanh phan amino acid do gen
H5 ma héa cho phép xac dinh su tién héa va phan
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type, quan hé tuong déng khang nguyén- mién dich
va phan dinh nhém khang nguyén (clade) cli chling
virus cim A/H5N1 nghién ciu (Lé Thanh Hoa va cs,
2008; Nguyen va cs, 2008). Cac gen H5 clia mét s6
chiing phan 1ap tai Viét Nam da dugc gidi trinh tu,
buSc dau xac dinh x6 su xuét hién cim gia cdm gay
bénh & Viét Nam, d3c biét la cac tinh mién B&c va
mién Trung (Nguyen va cs, 2008).

Trong bai bao nay, chung téi trinh bay két qua
phan tich thanh phan polypeptide cla gen H5, so
sanh dac diém cau tric, diém cét cla protease va
d#c tinh glycosyl héa & mdt s6 mau cim A/H5N1
phén I&p giai doan 2004 — 2008 gay bénh trén gia
cam va trén ngudi, nhdm danh gia mét s6 dac tinh
sinh hoc clia cac chiing m&i xam nhap vao Viét Nam
thudc phan dong Phuc Kién (Trung Quéc) va mai lién
quan chudi gen cl@a ching cum A/H5N1 & ngudi va
gia cam.

NGUYEN LIEU VA PHUONG PHAP

Bénh phdm nghién ciu

Bénh pham virus cim A/H5N1 trong nghién ciu
nay thu thap tir gia cAm bi bénh tai mét s6 tinh thanh
trong cad nudc: Péng Thap (2008, 1 chlng), Hai
Duong (268, 1 chling), Nghé An (2007, 2 chiing), An
Giang (2005, 1 chiing), Hau Giang (2005, 1 chlng);
Vinh Long (2005, 1 chlng); Ha Néi (2004, 2 chiing).
Chudi gen H5 thu tir mau ngudi t& vong vi cim n&m
2007, do cac tac gia khac thuc hién, dang ky trong
Ngéan hang gen (s6: EU294369 v EU294370), dugc
ching téi st dung dé phan tich va so sanh véi cac
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chling thu tir gia cdm (Béng 1).

Tach chiét RNA téng s6 va thuc hién RT — PCR
thu nhén gen H5

RNA t&ng s& dudc tach chiét st dung b héa chat
QIAGEN). C&p mdi thu nhan toan bé gen H5 1a H5F
(5- TCTGTCAAAATGGAGAAAATAGTG-3) va
H5R(5-TTAAATGCAAATTCTGCATTG3-), cho san
phdm c6 dd dai khoang 1,7 kb. Phan (ing RT- PCR
mot bubc (one-step) thu toan bd gen H5 cho thuc
hién v&i chu trinh nhiét: 42°C trong 60 phut; sau d6 1
chu ky 6 95°C trong 10 phat; 35 chu ky (94°C/1phdt;
55°C/1phat; 72°C/2phat); va chu ky cubi cung & 72°C
trong 10 phut. Dién di trén agarose 1% dé kiém tra
san phdm RT-PCR.

Thu nhan chubdi gen H5 va phan tich sé liéu

Trinh tu amino acid gen H5 dudc s ly bang
chuong trinh GENEDOC2.5 (Nicholas va Nicholas,

1997), st dung bd ma vi sinh véat bac thdp (bacterial
code). Cac chudi gen H5 tudng (ng c6 trong ngan
hang gen (http:/www.ncbi.nlm.gov/), dugc thu thap,
trong d6 c6é 2 chubi H5 tir virus cim gay bénh trén
ngudi Viét Nam, dé dsi chiéu va so sanh (Bang 1).

Vi tri chudi néi gitta HA, va HA, duoc dac biét chu
y khi phan tich danh gia dac tinh phan t& clia gen H5.
Céc sai khac thanh phan amino acid clla gen H5,
chiic nang clia cac vi tri amino acid chii chét va cac vi
tri glycosyl héa dugdc phan tich va xem xét, so sanh
v6i mot s6 két luan da dugc nghién clu va khao séat
thuc nghiém trudc day (Vines, 1998; Cao Béo Van va
cs, 2005; Hilleman, 2002)

Bang 1. Danh séach céac bién chimg A/H5N1 cla
Viét Nam va thé giéi, cung cap chubi polypeptide H5
st dung dé so sanh va phan tich

S Ki hiéu ten mau Ki hiéu chiing Dong Nam Nuéc phan Loai S6 dang ki
T virus phan lap lap méac GenBank

1 A-CkDT382-(08)(H5N1) CkDT382-08 QD 2008 Viét Nam Ga Dang dang ki
2 A-DkMB2-(08)(H5N1) DkMB2-08 QDb 2008 Viét Nam Vit Dang dang ki
3 A-DKAG-(05)(H5N1) DkAG-05 QDb 2005 Viét Nam Vit EF051514
4 A-CkHG4-(05)(H5N1) CkHG4-05 QDb 2005 Viét Nam Ga EF051513
5 A-CkVL-(05)(H5N1) CkVL-05 QD 2005 Viét Nam Ga EF057808
6 A-CkHD1-(04)(H5N1) CkHD1-04 QDb 2004 Viét Nam Ga EF057807
7 A-MdGL-(04)(H5N1) MdGL-04 QDb 2004 Viét Nam Ngan EF051515
8 A-DkNAT72(07)(H5N1) DkNA72-07 FJ 2007 Viét Nam Vit Dang dang ki
9 A-DkNA114(07)(H5N1) DkNA114-07 FJ 2007 Viét Nam Vit Dang dang ki
10 A-VN-HN3 1342-cll-(07)(H5N1) A-VN-cl1-07 FJ 2007 Viét Nam Ngudi EU294369
11 A-VN-HN3 1342-¢12-(07)(H5N1) A-VN-cl2-07 FJ 2007 Viét Nam Ngudi EU294370
12 A- CN-Jiangsu-(07)(H5N1) A-CN-07 FJ 2007 Trung Quéc | Nguoi EU434686
13 A-Dk-Fujian-9713-(05)(H5N1) DkCN9713-05 FJ 2005 Trung Quéc Vit DQ992820
14 A-Dk-VN-37-(07)(H5N1) DkVN37-07 FJ 2007 Viét Nam Vit CY029655
15 A-Dk-VN-50(07)(H5N1) DkVN50-07 FJ 2007 Viét Nam Vit CY029711
16 A-Dk-Fujian9821-(05)(H5N1) DkCN9821-05 FJ 2005 Trung Quéc Vit DQ992821

Ghi chu: QD: Quéang Béng; FJ: Phuc Kién

KET QUA VA BAN LUAN

Két quéa so sanh trinh tu amino acid

Chubi polypeptide H5 clia cac chlng virus liét ké
4 Bang 1, do chung téi thu nhan qua cac nam: 2004
(CkHD1, MdGL), nam 2005 (DkAG, CkHG4, CkVL)
nam 2007 (DkNA72, DkNA114) va 2008 (CkDT382,
DkMB2) dudc so sanh vGi mot s6 chiing phan lap ti
ngudi va gia cdm clia Viét Nam va Trung Quéc. Mudi
sau chudi H5 thudc vé dong Quang Déng (7chlng)
c6 do dai 568 amino acid, Phuc Kién (9 chlng) c6 do
dai 567 amino acid dugc sU dung so sanh. Thanh
phan amino acid ctia H5 clia phan dong Phic Kién va
dong Quang Boéng c6 19 vi tri sai khac chl yéu. Két
qué so sanh sai khac amino acid.

Chlng CkDT-08 (Péng Théap) tuy la chliing thuéc
dong Quang Boéng nhung lai c6 su khac biét 8 mot sé
vi tri, so v6i cac chlng phan 1ap nai khac clia chinh
dong Quang Béng. Vi tri 226 dudc cho la ¢c6 vai tro
quyét dinh kha ning gan két vdi thu thé trén t& bao
man cam cla ngudi (Vines, 1998; Cao Bao Van,
2005; Nguyen va cs, 2008). T4t ca cac ching ké ca

chiing phan 1ap trén ngudi Viét Nam déu c6 amino
acid V (Valine) & vi tri 226, nhung 8 chiing CkDT382-
08 da c6 su khac biét (V<>T). Nhu vay, c6 thé chling
virus phan dong Quang Déng mdi phan lap nay
(2008) da c6 nhiing ddt bién & mét sé vi tri quan trong
s0 vGi cac chiing phan lap trudc day (2004,2005).

Céc ching phan lap trén ngudi to vong & Viét
Nam nam 2007 dugc xac dinh thuéc phan dong Phuc
Kién, c6 miic do bién d8i amino acid tuong Gng vdi
céac chiing Phuc Kién, c6 miic dd bién déi amino acid
tuong (ing vGi cac chiing Phuc Kién, ¢ miic do bién
ddi amino acid tudng Ging véi cac chliing Phulc Kién
cla Viét Nam va Trung Quéc

Két qua phan tich chubi amino acid diém cit
protease cla H5

Diém c3t cla protease & gilta popypeptide H5
phan dinh HA, va HA,. Trinh tu ma héa diém cat
protease trong gen H5 cla cac chling thudc phan
dong Phuc Kién da xéa di 1 amino acid Lysine (K)
dan dén motif chudi néi & cac ching Phuc Kién bi
thay d8i chi con lai 4 amino acid (-RRRK-) so Vi
motif (-RRRKK-) clia cac chiing Quéang Péng (Lé

100

Y HOC THUC HANH (717) — SO 5/2010



Thanh Hoa, 2005, 2008).

Chiing CkDT382 dugc phan lap nam 2008 thudc
dong Quéang Dong da co6 su khac biét tai vi tri diém
cét protease d6 la su thay ddi clia amino acid R <G
(Arginine < Glycine) (RRRKK < GRRKK).

Su thay déi 6 amino acid 226 (V <> T) cla vi tri
bam dinh thu thé ciing 13 van dé can xem xét vé kha
n#ng lay nhiém cla virus gia cAm sang ngudi.

Ké&t qua phan tich d4c tinh glycosyl héa ctia chudi
protein H5

Céc virus cum A thudng c6 mic d6 dot bién diém
cao lam thay thé€ mét s6 nucleotide tai nhing vi tri ma
& d6 c6 thé tao nén cac amino acid méi ¢ kha ning
ti€p nhan cacbon hydrate tao nén hién tugng glycosyl
hoéa. Hién tugng glycosyl hda thudng xay ra tai cac vi
tri c6 dang: N-X-(S/T), X: bat ky amino acid nao, trir
Proline, c6 thé lam thay d8i d4c tinh khang nguyén
clia chubi protein H5 (Baigient va McCauley, 2001).

Pay la diém khac biét vé phuong thiic dot bién clia
protein HA & cac ching phan dong Quang Déng,
thuding la dét bién “gian nd” (expansion) amino acid tai
vi tri chubi n6i clia HA-HA,. Nhu vay virus cim A/H5N1
gia cAm & Viét Nam c6 ty Ié tr vong cao hon so véi ndm
2005 trd vé trudc, nguyén nhan la do dét bién x6a gen
nay dan dén su gia ting déc Iuc hay nhiing nguyén
nhan phan tir khac, la diéu can kham pha.

Hai chling virus dugdc phan l1ap trén gia cAm nam
2007 (DKNA 114) thudc phan dong Phuc Kién. Két
qué nay cho thdy tai Viét Nam hién nay c6 su da
nhiém clia chiing Quang Dong (clade 1) va phan
dong Phuc Kién (clade 2.3.4). (L& Thanh Hoa, 2008;
Nguyen va cs, 2008)

Bang 2: Cac vi tri amino acid c6 glycosyl hda gen
H5 cla virus cim A/H5N1

S6TT Vi tri glycosyl hoa Phuc Quéng
trong chudi gen H5 Kién Dong
| 27-29 NST NST
I 39-41 NVT NVT
Il 171172 NNT NST
I\ 181-183 NNT NNT
\ 392 -394 NSS NSS
Vi 500 - 503 NGT NGT
VI 559 - 561 NGS NGS

Két qua cho thdy tat ca cac chling déu cé day du
7 vi tri, khédng cb su khéac biét vé cac vi tri lién quan
dén kha nang glycosyl héa gilra clia chubi protein H5
gilra cac phan dong Phuc Kién phan lap trén ngudi va
trén gia cdm ndm 2007. So sanh gilta cac chlng
Phuc Kién v6i cac chiing Quang Béng chi c6 6 vi tri
glycosyl hoa giéng nhau. Tai vi tri th( Ill, ¢ su thay
thé€ (S <> N) & cac chling Phuc Kién tao thanh —NNT-,
trong khi 6 chiing Quang Déng la -NST- (Bang 2). Su
thay d8i nay van nam trong khung clia hién tugng
glycosyl héa. Hién tugng glycosyl héa xay ra nhiéu
hon & phan protein H5 dau —NH, trong HA (5 vi tri) so
véi HA, (2 vi tri)  ddu —COOH.

Tuy nhién da c6 su khac biét khi phan tich dot
bién thay d8i viing bam dinh thu thé (tinh xam nhap

vao t& bao cdm nhiém) gilra phan dong Phuc Kién va
Quang Déng tai vi tri amino acid 145: S <> L. Dac biét
& chiing CkD382-08 tai vi tri 149 d& bi thay déi tir S
< A (Bang 2)

KET LUAN

Chubi néi HA-HA, tir motif (-RRRKK-) (Quang
Doéng) bién déi thanh (-RRRK-) (Phuc Kién); vi tri 226
1a Valine (V) G tat ca cac chlng, khac véi Threonine
(T) & chiing CkDT382-08. Hién tugng glycosyl hoa (7
vi tr) vn c6 day dd, tuy vi tri s6 Ill & phan dong
Quang Déng 1a NST va phan dong Phdc Kién la NNT.
Cac chling phan Iap trén ngudi 8 Viét Nam khéng co
dac tinh nao khac biét dac biét véi cac chiing phan
l&p trén gia cAm. Hién nay tai Viét Nam da c6 su hoa
tron Iuu hanh gitta phan dong Phuac Kién (Fujian)
thuoéc subclade 2.3.4 clng véi bién ching dong
Quang Pong thudc clade 1.0, tat ca déu c6 thé gay
bénh va gay tlr vong & ngudi

SUMMARY

The entire H5 polypeptide (Hemagglutinin subtype
50 for the Guangdong (7isolates) and Fujian
sublinages (2 isoates) collected by us in Vietnam
during 2004-2008 was obtained, sequenced and
comparatively analyzed with those of Vietham and
China (Guangdong and Fujian, isolated from human
and poultry) for composition, structure, the sequence
of protease cleavage between HA, and HA, and
glycosylation. The H5 gene is 1707 bp (568 amino
acid) at the Guangdong and 1704 bp at the Fujian
strains. Results revealed that there are a number of
variations in the polypeptide H5; at the protease site
linking HA, — HA,, motif (-RRRKK-) (Guangdong) is
replaced by (RRRK-) (Fujian);and at 226" position,
Valine (V) found in all the strains but Threanine (T) in
the CkDT382-08 isolate  Glycosylation (7 sites)
remain available in all the strains, although at the Il
site, strains of the special changes in comparison to
those of avian origin. Studies indicated that currently
in Vietnam, there is amix of strains of the Fujian
(subclade: 2.3.4) and Guangdong (clade 1.0) co-
circulating to infect and cause fatality in humans.

Keywords:  A/H5N1,  Hemagglutinin
Guangdong sublineage, pathogenicity,
glycosylation.
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