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TOM TAT

Pic tinh di truyén cha hé gen virus Gumboro cé xu hwéng phan chia cac ching trén thé giei
thanh 2 nhém: nhém cé ngudn géc chau A va nhém cé ngudn géc Au - My. Bing phan (rng RT-PCR,
tach dong va giai trinh trinh tw, toan bo gen VP2 (1359 bp) ctiia mét sé chiing virus Gumboro phan lap
tai Viét Nam, ky hiéu BDG23 (Binh Dwong), GPT (Phic Tho) dwoc thu nhan va phan tich thanh phan
gen so sanh vé&i cac chiing Gumboro khac cua Viét Nam (GHUT1; GSG4; GT1ST; BDG) va thé gi&i, bao
gdém cac ching cwéng doc SH92 (Han Quéc), HK46 (Héng Kéng), JD1 (Trung Quéc), OKYM (Nhat Ban),
52-70, D78 (My) va cac chiing vacxin Gvx2512, GvxBL (My). Dwa trén qui luat bién ddi déc lwc va khang
nguyén, ching téi phan tich cac vi tri axit amin la epitope cta protein VP2. Két qua cho thay, ching
GPT |a mét chiing cwong déc manh cling nhém véi cac chiing khac cua Viét Nam va chau A. Trong khi
dé chiing BDG23 la chiing c6 déc lwc yéu va cung véi ching GSG4 trwéc day, déu cé ngudn géc chau
Au-My. Két qua phan tich pha hé ciing khang dinh tinh hén hop da ngudn géc cia cac ching virus
Gumboro phan lap tai Viét Nam.

Twr khoa: Cwong doc, doc lwe, epitope, Gumboro, khang nguyén, RT-PCR, pha hé.

SUMMARY

Genetic properties of Gumboro virus tend to divide the strains into two different groups, ie Asian
and Euro-American sublineages. Using RT-PCR, cloning and sequencing, the entire VP2 (1359 bp) for
virulent Gumboro isolates recently collected in Vietnam, viz. BDG23 (Binh Dwong) and GPT (Phuc Tho),
were obtained and genetically characterized with other Vietnamese (GHUT1; GSG4; GT1ST; BDG) and
foreign strains including SH92 (Korea), HK46 (Hong Kong), JD1 (China), OKYM (Japan), 52-70, D78,
Gvx2512, GvxBL (USA). Based on the variation rule for antigen and virulence in the VP2 sequence, it
was revealed that GPT was highly virulent, being grouped with other Viethamese strains as members of
the Asian sublineage. Meanwhile BDG23, analysed as a mild virulent strain, along with GSG4, belongs
to the Euro-American sublineage. Phylogenetic analysis also confirmed the mixed, multi-lineaged
origin of the Gumboro population in Vietnam.

Key words: Antigen, epitope, gumboro, phylogeny, RT-PCR, virulence.

1. DAT VAN DE

Virus Gumboro hay virus gay viém tui
Fabricius truyén nhiém cé hé gen chtia axit
ribonucleic (RNA) hai sgi, d6 1a hai phan
doan riéng biét (Becht et al. 1988), goi 1a
phan doan A va phan doan B, déu mang
thoéng tin di truyén va cé nhiém vu sinh
tong hop 5 loai protein tit VP1 dén VP5 (VP
= viral protein) cidu tric nén capside va
nucleocapside ctia virus. Phan doan B c6

do dai khoang 2800 nucleotit, ma hoa cho
protein enzyme VP1 (RNA-polymerase);
phan doan A gém khoang 3200 nucleotit,
ngoai gen VP5 léch khung, con chta mét
khung doc chung méa hoéa cho 3 loai protein
la VP2-VP4-VP3, trong d6 - protein khang
nguyén VP2 c¢6 vai tro quan trong trong gy
bénh va mién dich (Boot et al. 2000). Gen
VP2 c6 @6 bao tén cao vé thanh phan
nucleotit ¢ hai dau 5 va 3, nhung mot doan
4 gitta khodng 500 nucleotit c6 miic d6 bién

437



Lé Thi Kim Xuyén, Lé Thanh Hoa

ddi cao gitia cac ching, goi 1a ving “siéu
bién d6i”, dé dang thu nhan bang phuong
phap RT-PCR (reverse transcriptase
polymerase chain reaction) va tach dong
san phadm dé giai trinh trinh ty (Lé Thanh
Hoa, 2003; Lé Thi Kim Xuyén va cs., 2006).
Ving “siéu bién d6i” nay méa hoéa cho
khoang 120-150 axit amin, 6 d6 c6 mot s6
axit amin quan trong, 1am khung c&u tao
nén cac epitope khang nguyén, hay con goi
13 quyét dinh khang nguyén (antigenic
determinant) va 1a vi tri c4u trdc trén mot
¢6 thé phan tng dic hiéu véi mot phan ti
khang thé (Fahey et al. 1989; Jackwood
and Sommer-Wagner, 2007). Nhiing nghién
cliu 6 miic d6 phan ti vé virus Gumboro,
dic biét 13 nhiing nghién ctu vé gen quy
dinh c4u tric cua khang nguyén VP2 cho
phép hiéu biét sdu hon vé co ché bién d6i
cia cau tric khung epitope khang nguyén
VP2, ma diéu nay lién quan chit ché dén
phan ting mién dich, d&n su két hop giiia
khang nguyén va khang thé trong mién
dich chéng virus Gumboro, tit d6 lya chon,
san xudt dude vacxin thich hop dé phong
chéng bénh truyén nhiém nay mét cach cé
hiéu qua (Scherbacova et al. 1998; Lé
Thanh Hoa, 2004).

Cac axit amin tao nén epitope c6 su
thay déi theo qui luat khi doc luc ting
(cuong doc hoa) hodc giam (nhudge doc hoa),
do vay phan tich thanh phan VP2 cho
phép xac dinh mutc d6 doc luc va khang
nguyén ctua chung virus nghién ctu (Lé
Thanh Hoa, 2003; 2004; Jackwood and
Sommer-Wagner 2007). Mot s6 ching
Gumboro cudng doc ma ching téi nghién
ctiu truée day, thu thap ti cac dia phuong
khéac, hoan toan c6 thanh phan gen VP2
theo ding qui luat nay (Lé Thi Kim Xuyén
va cs. 2006). Trong bai bao nay ching to1
trinh bay qué trinh thu nhan gen VP2 cua
cac mau virus Gumboro ky hiéu BDG23
(phan lap tai Binh Duong); GPT (phén lap
tai Phic Tho, Ha Néi) va so sanh bién ddi
thanh phan gen v6i mét s6 chung cua Viét
Nam va thé gi6i nham xac dinh nguén géc
ciia cac chung virus Gumboro méi phan
lap nay.
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2. VAT LIEU VA PHUONG PHAP

NGHIEN CUU
2.1. Vat liéu

MAu bénh phim la tai Fabricius cta
ga bi bénh Gumboro, qua két qua chan
doan 1am sang va mé kham bénh tich,
duge ky hiéu la BDG23 (Binh Duong), thu
thap niam 2005 tai moét trai gi nhiém
Gumboro & tinh Binh Duong; va GPT
(Phic Tho), thu thap ndm 2002, tai huyén
Phic Tho, thanh phé Ha Néi. Tui
Fabricius duge riia sach bang nuéec mudi
sinh 1y, bdo quan & -20°C cho dén khi st
dung dé tach RNA tong s6.

B6 kit chudn RT-PCR (QIAGEN, Mg)
dudc st dung dé nhan toan bo gen VP2.
Vector tach dong 1a pCR2.1-TOPO, té& bao
E. coli chung DH-5T1 (Invitrogen) dudc s
dung dé nhan dong. Cac bd kit tach DNA
cta plasmid tai t6 hgp va enzym han ché
EcoRI, duge dung dé cit DNA plasmid kiém
tra san pham.

2.2. Tach chiét RNA tong s6

MAau bénh phdm la tdi Fabricius dudge
nghién trong nito long nham tach cac té&
bao riéng biét. Thém nudc mubi sinh 1y
theo ty 1& 1:1, déng tan 3 1an & -20°C va
nhiét do phong (25°C), nham giai phéng
virus khéi t& bao. Ly tAm 8000 vong/phiit
trong 5 phut, thu dich néi phia trén cé
chta virus.

Bo6 sinh phdm st dung dé tach RNA
tong s6 1la QIAamp Viral Mini Kit
(QIAGEN), theo huéng din ctia nha san
xudt. Tém tit cac bude nhu sau: Lay 140pul
dich néi cho vao 6ng Eppendorf, cho thém
560 pl dung dich dém AVL, tiép tuc thém
560 pl Ethanol (96 - 100%). Mot ntia thé
tich huyén dich duge chuyén sang cét loc
(QTAamp spin column) va ly tam 8000
vong/phut trong 1 phit. Dich ly tAm dudc
loai bé va lip lai nhu trén véi thé tich
huyén dich con lai. Sau dé cho 500 ul dung
dich dém AW1 dé riia cot, ly tam 8000
vong/phut trong 1 phut va loai bé dich bén
duéi c6 trong 6ng ly tam. Lap lai budc trén
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v6i dung dich dém rtia AW2. Chuyén cot
sang 6ng Eppendorf sach, cho 1én mang loc
ciia cot 60 pl dung dich AVE, dé nhiét do
phong 1 phat, ly tam 8000 vong/phit trong
1 phit. Dich théi ra trong éng ly tAm chinh
12 RNA téng s6, trong d6 c6 RNA hé gen
virus Gumboro, dudc bao quan 6 - 20°C.

2.3. Chon moi va thuc hién RT-PCR

Phuong phap st dung dé thu nhan gen
khang nguyén VP2 1a RT-PCR, véi cap moi
dugce st dung, dé la:

Mbi xuéi ky hiéu: GKZF

(5CCGGAATTCGCCGCCGCCATGAC
AAACCTGCAAGATS) (c6 diém cit EcoRI)

Méi nguge ky hiéu: SALGR (5
CCGGTCGACTACRGGATTCTGGGGCAC
CTG 3) (c6 diém cat Sall).

Toan bo gen khang nguyén VP2 dugc
nhan lén bing RT-PCR tit nguén khuén
RNA t6ng s6, véi chu trinh nhiét: 50°C/30
phtt, 95°C/15 phit, 35 chu ky [94°C/15
gidy, 65°C/35 gidy, 72°C/90 gidy], 72°C/8
phit. San phdm cuéi cung 1a toan bo VP2
c6 do dai khoang 1,35 kb.

2.4. Tinh sach va tach dong san pham

San phdm RT-PCR dudc tinh sach
bing QIAquick Purification kit (QIAGEN).
Vén tit nhu sau: B6 sung 5 lan thé tich
dung dich PB vao san phidm PCR, trén
déu, rdi chuyén sang cot loc, ly tam 13000
vong/phit trong 1 phuat. Chuyén cot sang
éng ly tAm méi, b6 sung 750 pl dém PE, ly
taAm 13000 vong/phit trong 1 phit, bd dich
bén dudi, ly tam lai 1an nia. Chuyén cot
sang 6ng Eppendorf sach, cho 30 ul dung
dich EB 1én mang cta cot loc, dé & nhiét @6
phong 5 phuat, ly tdm 13000 vong/phut
trong 2 phut. Dich bén dudi 14 DNA cta
san pham RT-PCR da dugc tinh sach, bao
quan 4 - 20°C.

San phdm RT-PCR cia VP2 (khoang
1,35 kb) dugec dong hoa vao plasmid vector
pCR2.1-TOPO (Invitrogen Inc.) va chuyén
nap vao t& bao E. coli chung DH-5T1.
Plasmid tai t6 hop duge chon loc theo qui
trinh (Sambrook and Russell, 2001). DNA

ctia plasmid tai t6 hgp duge tach chiét
bang QiaPrep Spin Mini kit cia QIAGEN.

2.5. Giai trinh trinh ty va phan tich s6

liéu

DNA cta VP2 c6 trong vector pCR2.1-
TOPO tai t6 hop, duge giadi trinh trinh tu
trén may ABI-3100 Avant Genetic
Analyzer (M§) c6 tai Vién Coéng nghé sinh
hoc. Chubi nucleotit duge xt 1y bing
chuong trinh SeqEd1.03, sip xép bing
chuong trinh AsemblyLIGN1.9; xt 1y bing
MacVector8.2 (Accelrys Inc.) trén may tinh
Macintosh va so sanh déi chiéu cac chudi
nucleotit va axit amin bing chuong trinh
GENEDOC 2.5 (Nicholas and Nicholas,
1997) va x4y dung pha hé bing chuong
trinh Mega4.0 (Tamura et al. 2007). Thanh
phan axit amin dugc thu nhan bing cach
st dung bd ma cta vi sinh vat bac thap (vi
khuén) trong Ngan hang gen théng qua
chuong trinh GENEDOC 2.5.

3. KET QUA VA THAO LUAN

3.1. K&t qua tach RNA téng s6, thu
nhan gen khang nguyén VP2 va
tach dong san pham

RNA téng s6 cia miu bénh phim duge
tach chiét theo qui trinh da trinh bay, dudc
dién di trén thach agarose 0,8% (Hinh 1A).
Trén thach agarose, RNA téng s6 hién thi
12 mot vét tring sang, véi ham lugng tuong
d6i cao @& lam khuén cho phan tng RT-
PCR. Sti cip mdi GKZF-SALGR, doan DNA
cta toan bd gen khang nguyén VP2 c6 do
dai khoang 1,35 kp da dudc thu nhan (Hinh
1B). Doan gen khang nguyén VP2 sau khi
nhan 1én, duge gin vao vector tach dong
pCR2.1-TOPO dé tao plasmid tai t6 hop.
Céac plasmid tai t6 hgp nay dude bién nap
vao t& bao E. coli ching DH-50T1. Céac
khuén lac tring c6 kha nang chia plasmid
tai t6 hop cta chung GPT; BDG23 duge
chon loc va nubi cdy dé tach DNA plasmid.
Sau khi tinh sach cic plasmid dudc cét
bing enzym giéi han EcoRI dé kiém tra
doan chén VP2 (Hinh 1C).
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1,35 kb

Hinh 1. Dién di RNA t6ng s (A), san phdm RT-PCR ctia toan bd gen VP2 (B)
va DNA plasmid tai t8 hgp (C)
M: Chi thi phin tir (DNA ciia thiee khudn thé duoc cdt bang HindIll); A: RNA téng s6 tach tir mau bénh
phdm thu nhén tai Phiic Tho (Ha Ngi) (1) va tinh Binh Duong (2); B: san ph‘d’m RT-PCR gen VP2 (1,35
kb) ciia mau GPT (1), BDG23 (2); C: DNA plasmid tdi t6 hop ciia cdc khudn lac ching GPT (1, 2, 3),
ching BDG23 (4, 5, 6) sau khi cdt bang enzym gi6i han EcoRL..

3.2. Két qua giai trinh trinh ty gen

khang nguyén VP2

Toan bd chudi nucleotit VP2 cua cac
ching BDG23 va GPT duge chuyén doi
sang thanh phan axit amin va phan tich
bién déi tai cac vi tri 222, 242, 253, 256,
279, 284, 294, 299, va 329 véi cic ching
Viét Nam va thé gii, déi chidu véi qui luat
bién d6i mo ta tai Lé Thanh Hoa (2003) va
Jackwood and Sommer - Wagner (2007).
Chung BDG23 tai céc vi tri tuong ting 222,
242, 253, 256, 279, 284, 294, 299, va 329 ¢6

cacaxitaminlaP-V-Q-V-D-A-1I-N
- A, thuoc métipP-V-Q-V-D-A-L-N
- R day 1a loai métip ctia virus Gumboro
dang chuyén d6i nhudc doc héa (theo chiéu
yéu dan) (Lé Thanh Hoa, 2003) ¢ dang
trung gian, chiing té ching BDG23 1a mot
chung c6 doc luc yéu. Ching GPT 6 vi tri
tuongtingnayla A-1-Q-I-D-A-1-S-
A, chi khac duy nh&t mét axit amin & vi tri
279 (D - 1), chting t6 GPT 1la mot ching
cudng doc (Jackwood and Sommer-
Wagner, 2007) (Bang 1).

Bang 1. Bién déi axit amin ctia cac chung nghién citu tai cac vi tri epitope trong VP2

Vi tri epitope c6 bién dbi axit amin
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Ghi chit: Cac vi trf 222, 242, 256, 299 ¢4 tam quan trong ddc biét trong xac dinh doc luc va khang nguyén

Quy luat bién ddi axit amin khung

la xay ra 6 9 vi tri bao gbm vi tri 222, 242,

dugc cic cong trinh nghién ctu chting minh 253, 256, 279, 284, 294, 299 va 329 cua
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protein VP2; va su thay d6i axit amin 6 céc
vi tri nay c6 anh hudng dén tinh khang

nguyén va dic tinh giy bénh ctia mét s6

chung virus Gumboro. Mét chung Gumboro
dugce goi 1a cudng doc c6 miic d6 doc luc cao
phai 14 chting c6 thanh phan axit amin lam
khung & cac vi tri 222, 242, 253, 256, 279,
284, 294, 299, va 329 tuong tng 13 A-I-Q-I-
I-A-I-S-A (LLé Thanh Hoa, 2003; Jackwood
and Sommer-Wagner, 2007).

3.3. Két qua so sanh thanh phan amino
acid gen khang nguyén VP2 cua
chung BDG23 va chiang GPT v6i mot
s6 chliing ctia Viét Nam va thé giéi
Chubi axit amin ctia cac chung BDG23

va GPT dugc so sanh véi cac chung cua

Viét Nam va thé gidi, két qua so sanh dudc

trinh bay ¢ Hinh 2. Qua so sanh chung téi

th&y chung BDG23:

- Khi so sanh vé6i chung GPT (Viét
Nam) c6 11 axit amin sai khac gitta 2
chting, trong d6 c6 hai vi tri khung epitope
222 va 229.

- Khi so sanh véi cac chung BDG,
GHUT1, GT1ST, sai khac 6 axit amin
trong d6 c6 hai vi tri khung epitope 222 va
229 (Bang 1).

- So sanh véi cac chung HK46 (Héng
Kong), SH92 (Han Quéc), JD1 (Trung

AMINO ACID VP2
~ 20
T TQ N

Quéc), OKYM (Nhat Ban) c6 dén 7 axit
amin sai khac trong d6 c6 hai vi tri khung
epitope 222 va 229.

- So v6i cac chung cudng doc cua My
(52/70, D78), c6 4 va 7 axit amin ctia mdi
chung.

- Khi so sanh véi cac ching vacxin cua
My (d6 1a: Gvx2512, GvxBL), chi sai khac
1 va 2 axit amin cia méi chung.

- D61 véi chung GSG4 (Viét Nam), c6
sai khac 6 axit amin.

Nhu vay chung BDG23 da c6 sy sai
khac vé thanh phan khung epitope khang
nguyén so véi cac ching chau A bao gém
cac chung GPT, BDG, GHUT1, GT1ST
cua Viét Nam va cac chung HK46 (Hong
Koéng), SH92 (Han Quéc), JD1 (Trung
Quéc), OKYM (Nhat Ban), ching to
chting nay khéng gidng véi cac ching cé
ngudn géc chau A. Trong khi d6, cung véi
mot chung khac phan lap tai Viét Nam
(chting GSG4), BDG23 khéng cé su sai
khac vé thanh phin khung epitope khi so
sanh v6i cidc chiung cudng doc va vacxin
cua My (52/70, D78, Gvx2512, GvxBL)
(Bang 1; Hinh 2) Diéu nay xac dinh, cac
chting BDG23 va GSG4, méc du phan lap
tai Viét Nam nhung c6 ngudn géc bén
ngoal rit c6 thé 1a cac chung dude dua
vao nudéc ta.

Hinh 2 So sanh thanh phan axit amin gen VP2 cua chung BDG23, GPT vGi mot s6 chung
ctia Viét Nam va thé& gidi. Dau () biéu thi giéng véi trinh tu ax1t amin cta chung 6 hang d4u tién.
Sai khac vé axit amin biéu thi bang cac chii cai ky hiéu ctia ching. Cac vi tri epztope liét ké
4 bang 1, bao gém céc axit amin vi tri 222, 242, 253 256, 279, 284, 294 299 va 329
duge déng khung theo chidu d()c
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3.4. K&t qua phan tich nguén géc pha hé

Chubdi nucleotit va axit amin ctia chiing
BDG23 va GPT cung véi tat ca cac chubi
chiing t6i diing dé so sanh (gom 14 ching)
dudc sép xép bing GENEDOC2.5 (Nicholas
and Nicholas, 1997) va dua vao phan tich
pha hé bang chuong trinh MEGA4.0
(Tamura et al. 2007). Két qua dugc trinh
bay 6 hinh 3 cho thay, cac chiing phan chia
thanh 2 nhém r6 rét, trong d6, chung GPT
(Viét Nam) cting nhém véi cac chiing chau
A, ching BDG23 va chiung SGS4 (Viét
Nam) cung nhém véi cac ching chau Au-
Mg, ké ca phan tich thanh phan nucleotit
cling nhu axit amin. K&t qua phan tich pha
hé va ngudn géc mot 14n nita khéng dinh su
hén hgp cac dong/chiing c¢6 ngudn goc khac

NUCLEOTIDE

CHAU MY

0.005

nhau cta virus Gumboro tai Viét Nam.
Nhiing chting c6 ngudn géc ngoai lai, rat c6
thé 1a cac chiung duge dua tit bén ngoai vao
nudc ta bang nhiéu con dudng khac nhau.
Su phan nhém A va Au - My dua trén
thanh phan gen cua cac ching Gumboro tai
Viét Nam, dua ra moét van dé vé su hon hop
nhiéu ching/dong virus Gumboro gay bénh
da dugc phat hién nhiéu noi trén thé giéi
(Jackwood and Sommer - Wagner, 2007).
Do vay, nghién ctu dich té hoc bénh
Gumboro dé tim hiéu dac tinh cta virus
gdy bénh, dong thdi tim kiém dung loai
vacccine va danh gia hiéu lyc ting dung cua
vacxin Gumboro pht hgp trong phong
chéng bénh nay & nuéc ta 1a hét siic can
thiét.

AMINO ACID BDG23 )
GSG4
~CHAU MY
|D78
Lip1 J
HK46
OKYM I
100 SH92
BDG - z
100 i CHAU A
GPT
GHUT1

—
0.002

Hinh 3. Méi quan hé pha hé va nguén géc gitta cac chung BDG23, GPT va
cac chiing chau A, chau My (st dung chuong trinh MEGA4.0, 1000 bootstrap)

4. KET LUAN

Nghién ctiu dd phén lap duge hai
ching virus Gumboro ky hiéu BDG23 va
GPT tai Viéet Nam va thu nhan toan bo
gen VP2 ctia 2 chiing nay, bao gom 1359
nucleotit tuong tng véi 453 axit amin.

Két qua phan tich tuong dong thanh
phan nucleotit va axit amin cho thay,
ching BDG23 c¢6 thé 1a mét chung thudc
nhém c6 doc luc yéu, trong khi d6 chung
GPT c6 thé 1a ching cudng doc.

Chung GPT cung nhém véi cac chung
chau A, trong khi d6 chung BDG23 va
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GSG4 cung nhém véi cac ching chau Au -
My khi phan tich tuong déng thanh phan
nucleotit va axit amin ciing nhu phén tich
pha hé ngudn géc.

LJi cam on
Cong trinh nghién ctu nay duge thuc
hién nhd tai trg kinh phi cia B Khoa hoc
va Céng nghé cho dé tai KC.04.29 do
PGS.TS Lé Thanh Hoa chti nhiém.
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