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I. DAT VAN DE

Virus Gumboro hay con goi 1a Infectious Bursal Disease Virus (IBDV) 1a virus
ARN soi d6i, gdy viém tai Fabricius, xuat huyét co, hu hai than thé cdp ¢ ga. Lam
cham ting truong, gy suy giam mién dich, tao ti 1& chét khoang 5-20% (nhiéu
thdng ké cho rang 1én dén 60-100% dan ga nudi). Virus 1ay lan rat nhanh qua nhiéu
duong. Viéc kiém soat va phong bénh 1a rat kho khan, dic biét khi cac ching méi
ctia IBDV xuét hién 1am cho vaccine phong bénh tré nén kém hiéu qua (nhiéu noi
vaccine d3 bj mat tac dung). Vi vay van dé tim hiéu vé IBDV cling nhu tim ra loai

vaccine méi dé thay thé 1a rat quan trong.

II. TONG QUAN

1. Virus Gumboro — Infectious Bursal Disease Virus (IBDV)

1.1. Lich su:

Nam 1962, Cosgrove da phat hién va mo td mot bénh moi, xudt hién & thanh
phé Gumboro, ving Dalaware & Hoa Ky. Bénh thuong thiy trén ga con voi bénh

tich thudng gap cha yéu ¢ than va tai Fabricius.

Luc dau, nguoi ta cho rang, bénh 1a bién thé cua bénh viém phé quan truyén

nhiém (Infectious Bronchitis, IB) vi bénh tich ¢ than twong ddi gibng nhau.

Sau nay, Winterfield va Hitchner d chimg minh rang nhiing con ga da mién

dich vo1 IB r61 van nhiém bénh viém tai Fabricius.

Cudi nam 1962, Winterfield d& phan lap dugc tir phoi tring tac nhan giy

bénh truyén nhiém & ga (bénh tich ¢ tai Fabricius va than).



Niam 1986-1987, 1an dau tién nhitng dong bién thé ctia IBDV duoc cong bo.

Niam 1987, su nguy hiém ciia IBDV lan dau tién duoc cong bd tai Belgium

va The Netherlands.

Nim 1970, Hitchner dé nghi tén chinh thirc cho bénh nay 1a Infectious
Bursal Disease (IBD) hay con goi 1a Gumboro. Virus gay bénh 1a Infectious Bursal

Disease Virus (IBDV).
1.2. Pic diém cau tric:

Thudc ho Birnaviridae, c6 kich thude khoang 55-65nm, phén tir khéi 2.10°
Dalton (Nick, 1976). B6 gen gém hai doan ARN so1 doi (doan nho B va doan 16n
A), c6 kich thudc khac nhau, khoang 2800 va 3400 bp (nén mdi goi la Birnavirus).
Virion khong c6 vo capsid, co cau trac doi xung khdi 20 mat, duoc cu thanh béi
32 capsomer tao thanh 5 protein co khéi lugng phan tir lan luot 1a 90, 41, 32, 28,
17 kD. Poan nhé (segment B) ma hoéa VP1-la ARN polymerase cua virus.
Polypetide nay hién dién trong virus nghi ¢ ngoai té bao chu (virion), mang ban
chat ctia mot protein ty do va protein lién két genome (con dugc goi la VPg) VPg
dugc c¢d dinh vao dudi 5’ cia soi dwong ciia 2 mach trong genome (Dobos, 1993).
Doan l6n (segment A) c6 hai khung doc mé (ORF- Overlapping open Reading
Frame). Khung 16n 1a mdt monocistron ma hoa mét tién protein 110 kD dugc phan
cat thanh 3 1a VP2, VP3, VP4. VP2 va VP3 la protein cAu trac chinh, trong d6 VP2
dugc coi 1a khang nguyén bao vé (host protective antigen) dong thoi 1a khang
nguyén dac hi€u type (serotype specific antigen) va chiu trdch nhiém cam Ung tao
khang thé trung hoa. VP3 13 khang nguyén dic hiéu nhom (group specific antigen)
ctia 2 serotype va chi duoc phat hién boi cac khang thé khong trung hoa (non-
neutralising antibodies) trong phan ung chéo gitta serotype 1 va serotype 2. VP4 la

protease ctia virus tham gia vao qua trinh phan cat polyprotein (cit serine-lysine).



Khung nhé s& mi hoa cho protein khong cau triic VP5, khong can thiét cho qua
trinh sao chéo virus in vitro nhung lai quan trong d6i v6i kha ning gy bénh cua

virus (Mundt et al., 1997)
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1.3. Pic diém khang nguyén mién dich

Co hai serotype virus Gumboro khac nhau ¢ trong lugng cac doan ARN va
cac quyét dinh khang nguyén trén VP2: serotype 1 gdy bénh & ga va serotype 2
khong gdy bénh. Hai serotype duoc phan biét bang phan tng trung hoa (VN) ma
khong thé phan biét duoc bang phan ting khang thé huynh quang hoic ELISA. Gay
mién dich bang serotype 2 khong bao vé ga khi gay nhiém bang virus serotype 1.
Bang k¥ thuat huyét thanh hoc (VN va MCA-monoclonal antibodies) ngudi ta phat
hién & My c6 nhiéu bién ching khac véi ching c6 dién cua serotype 1
(Rosenberger, 1985). Cac virus vaccine hién hanh thudc ching ¢ dién khong tao
dugc mién dich ddy du dbi véi cac bién ching nay. Cac virus c6 doc luc cao duoc
phat hién 1an dau ¢ Bi, Ha Lan va mét sé nudc khac ctia chau Au (1987). Va &
chau A, bénh gay ti 18 chét cao va c6 ciu trac khang nguyén tuong tu serotype 1 co
dién. O Viét Nam, cic nha khoa hoc d3 phan 1ap duoc mot s6 ching cudng doc

thudc serotype 1 (L€ Thanh Hoa va ctv 1992).
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Hinh 3: Mdi quan hé pha hé va ngudn gbc gitta cac ching BDG23 (ching thu thap
& Binh Duong), GPT (chung thu thap & Phuc Tho) va cac ching chau A, chau My
(st dung chuong trinh MEGA4.0, 1000 bootstrap) (Lé Thi Kim Xuyén, Lé Thanh
Hoa, 2008)

Protein VP2 va VP3 c6 nhitng diém quyét dinh khang nguyén kich thich co thé
sinh nhitng khang thé. O ga me, khang thé s& dugc truyén sang ga con cho dén 3-4
tudn tudi. Virus Gumboro dugc biét nhu 1a mot nguyén nhan gay suy giam mién

dich trén ga con.

Céc virus Gumboro khong gay bénh cho nguoi va cac dong vat khac. Virus
Gumboro ¢6 thé nudi cdy trén phoi ga va moi trudong té bao c6 ngudn goc tir ga
nhu CEF (chicken embryo fibroblast), CEK (chicken embryo kidney), CEB
(chicken embryo bursa) va cac dong té bao ctia dong vat hiru nha (MA-104, Vero,
BGM-70).



Khi nuéi ciy virus vao mang CAM phoi ga 10 ngay tudi, phoi chét sau 3-5
ngay voi bénh tich phu ving bung, xung huyét dudi da va c6 xuit huyét & 16 chan
long. Sung lach va hoai tir gan 1a bénh tich dac trung cia mdt sb bién chung virus
Gumboro. Khi nudi cdy trén méi truong té bao, chu ky phat trién & té bao thai ga tir
10 dén 36 gid, d6i voi cac té bao dong vat hiru nhu thi thoi gian chdm hon (48 gio).
Bién d6i bénh 1y té bao (CPE) xuét hién trong khoang 48 dén 96 gid tiiy thudc vao
chung Gumboro. Pic trung CPE cua virus Gumboro 13 tham té bao tré nén long
1éo, cac té bao tré nén long 1éo, cac té bao co tron, tich ra khoi thanh chai, treo lo

ling trong moi truong.

9. Bénh Gum-bo-ré (Bénh suy gidm mién dich & ga)
9. Infectious Bursal Disease of Chickens

o
1) Gt bénh suy nhwge va 1o do 2} Bénh tiéu chiy phan tring o ga
I} Depression and prostration of chickens 2) Whitish watery diarrhea

1) Tii Fabricius sung phit né vi chuyén 4) Tii Fabricius sung o, niém mac sung
mau vang. huy@ hodc xudt huyet.

1) Edematous swelling and yellowness of the 4) Enlargement of the bursa Fabricius and con
hursa Fabricius gestions or hemorrhages of the mucosa.



1.4. Sirc dé khang

C6 strc dé khang kha 16n. Co thé séng sot trong nhing diéu khién chin nudi
va khi hau rat khac nhau. C6 thé sdng bon thang trong diéu kién chan nudi binh
thuong. O 56°C c6 thé ton tai 5 gid, & -58°C trong 18 thang ma ddc luc khong suy
giam. Chi bi v6 hoat & pH = 12 nhung chiu dugc pH = 2.

Trong chat thai, phan, nudc tiéu,... IBDV van giit nguyén tinh gay nhiém va

gy bénh trong vong it nhat 1a 52 ngay.

IBDV dé khang hoan toan véi ether, chloroform. IBDV ¢6 thé ton tai trong
phenol 0,5% va timerosal 1,125% & 50°C trong 1 gi®, formalin 0,5% trong 6 gio,
chloramin 0,5% trong 10 phut. Thudc sét trung chloramin T, formol (1-2%) phun

1én nén chuéng c6 thé diét duoce virus.
1.5. Truyén nhiém hoc
1.5.1. Loai mdc bénh

Céac dong ga déu méc, thuong trén dong Leghorn. Tudi ga cam thu 2-15 tuan
nhung thuong 3-6 tuan bi ning hon. Nho hon 3 tuan tudi thuong bi nhiém o thé an
dua dén rc ché mién dich. Ga tay, ga nha, vit, ngdng, cut c6 thé nhiém nhung

khong biéu hién bénh.
1.5.2. Puong xam nhdp va sy ldy lan

Xam nhap chi yéu qua dudng tiéu hoa, ngoai ra con qua dudng ho hap. Co
thé 1ay truc tiép tir con nay qua con khac hodc lay qua thirc an, nuéc udng hoic
tiép xGc voi moi truong nhiém bénh. Nhung ga luét qua bénh dong vai tro vat
mang virus tham ling. Khong lay qua trimg. Ga con méi né bi nhiém co thé do

virus dinh ngoai vo trung



1.5.3. Co ché lam suy giam mién dich

Virus chon tai Fabricius 1am co quan dich (tai Fabricius 13 co quan mién
dich cao nhat tao diéu kién cho lympho B thanh thuc mang khéng thé IgM va tro
thanh cac t& bao tiét khang thé khi cac té bao nay nhan dugc tin hi¢u tor khang
nguyén. Nhung tai Fabricius chi nhan dugc tin hiéu ay khi cic nang lympho trong
tai con nguyén ven. Do virus pha hily tai mot cach trdm trong nén chirc nang mién
dich ctia tai bi mat mot phan hay toan bo. Ngudi ta goi hién tuong mat chirc ning

mién dich 1 hién tugng suy giam mién dich.

Ga cam nhieém qua sém véi virus Gumboro thi rat dé thy cam doi voi viém

phé quan truyén nhiém, viém thanh khi quan truyén nhiém, thuong han,...



IBEDV

Zam nhip qua dudmng tigu hda
v
HE tidu hda

Dgi thyn bap, lympho B
(ritus nibidn 18n cuc bd)

ndi phong
L4
Zam nhip hi tudn hoan 1dn thie nhit

+ Theo he tuin hoan

T Fabricias wa cdc oo gquan khae
(wirng nhin lEn manh, tigu digt Iympho B, +a cdc té
bao ca thim U ELL mien dich. Pha hiy tid Fabricius)

Zam nhip he tudh hoan lEn thirhai
(tihigm tia gz man, Viremda)

Zam nhip cdec oo guan thich tng
v

Fha iy, gy bénh tich & cdc co gquan
[t Fabricias, lach, gan, thin, hé co,..)

Trigu chimg 14m sang, bheénh tich, chét.

Sor do: COF CHE MHAN LEN-SINH BENH CUA IBDV
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1.6. Cac phuwong phap sinh hgc phan ti phat hién virus Gumboro
1.6.1. Ky thudt khdng thé huynh quang

Nguyén 1y: Dung mot chit danh dau (chit mau huynh quang) gan vao khang
thé hodc khang nguyén dé phat hién ra khang nguyén hodc khang thé tuong ung
chua biét & mirc vi thé dudi kinh hién vi huynh quang.

Gom hai phuong phap truc tiép va gian tiép.

1.6.2. Phan g két tia khuéch tan trén thach (Agar gel precipitation test,
AGP)

Nguyén 1y: Su két hop dic hiéu giita khang nguyén hoa tan va khang thé
twrong (mg xay ra hinh thanh phirc hop khang nguyén-khang thé, phirc hop khang
nguyén-khang thé dat dugc muc d6 nhat dinh thi c6 sy bao hoa, luc nay s€ xay ra
hién tugng két tua.

Néu thiéu hodc thira 2 thanh phan nay thi su két ta kho xay ra. Su két tia
nay biéu hién bang chat cin mau trang xam trong rat rd. Su két tia nay doi hoi diéu

kién nhiét d6, pH thich hop, c6 chat dién giai.
1.6.3. RT-PCR

Nguyén tic: Phat hién trén gel dién di bo gene cua IBDV sau khi khuyéch

dai doan cDNA dugc phién ma nguoc tr RNA cua virus.
1.6.4. RFLP

Nguyén 1y: Dung cDNA hodc DNA trong genome nhu miu do dé phat hién
cac doan DNA c6 d6 dai khac nhau duoc tao ra sau khi cit doan DNA genome cua

mAu nghién ctru va phan tich bang dién di trén gel.

11



1.6.5.Phuwong phap trung hoa virus (Virus Neutralization-VN)

Nguyén 1y: Khi tron virus véi huyét thanh mién dich twong tng thi no sé bi

g ché va khong gy doc cho té bao.
1.6.6. ELISA

Phat hién mam bénh hay khang thé dua trén phan tmg dic hiéu cia khang

nguyén khang thé.

2. Protein tai to hop (recombinant protein)

Protein tai t6 hop 13 protein dugc tao ra tir nhitng doan DNA tai to hop. P6i véi
Gumboro, protein tai to hop thudng 1a VP2 tai to hop. Do protein ndy dugc coi la
khang nguyén bao vé, dong thoi 1a khang nguyén dic hiéu type va chiu trach

nhiém cam tng tao khang thé trung hoa.

Trong chin doan, VP2 tai t6 hop s& duoc st dung nhu khang nguyén cb dinh
trén gia thé trong cac text khang nguyén-khang thé (nhu ELISA) diung cho viéc
chan doan bénh hay nghién ctru. Trong phong bénh, VP2 tai to cling dugc st dung
nhu mot khang nguyén trong vaccine, dé kich thich co thé ga tao khang thé dé
phong bénh. Ngay nay da c6 nhiéu nghién ciru vé viéc biéu hién cta gene ma hoa
VP2, trong bai bao c4o ndy t6i xin trinh bay hai nghién ctru: cloning va su biéu
hién ctia gene VP2 cua IBDV trong nhiing té bao eukaryotic (nhom nghién ctru
ngudi Iran); biéu hién protein VP2 trong baculovirus, sit dung trong chan doan

(Jackwood va ctv).
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2.1. Cloning va sw biéu hién ciia gene VP2 ciia IBDV trong nhitng té bao

eukaryotic

IBDV 1a chung virus gy thiét hai nang cho nganh chin nudi gia cam, dic
bi¢t khi cac dong IBDV moi xuét hién thi vaccine sir dung virus nhugc doc dang
cii da khong con hiéu qua nira. Pé khic phuc nhuoc diém nay, nhiéu nghién ctru da
dugc thuc hién dé phat trién mot vaccine manh hon, dya trén cong nghé DNA tai

t6 hop.

Pé 1am duoc diéu do, trong nghién ciru ctia minh nhém tac gia ngudi Iran su
dung doan cDNA VP2 trong plasmid (pTZ57RVP2) trong E.coli ching TOP10F
dé khuyéch dai doan cDNA VP2 dung cho cloning. Vector nhan 13 vector biéu hién
pCDNAA4 (vi vector nay duoc thiét ké dic biét cho viéc biéu hién protein trong céc
té bao nhan chuan, dai 5,3 Kb chtra promoter CMV, gene khang ampicillin, gen
khang zeocin, dudi upstream histidin dé san loc protein). Dong té bao nhan 13
COS-7 (mot nguyén bao sgi). Cac enzyme cat duoc sir dung 1a EcoRI, Xbal va

ligated.
Quaé trinh nghién ctru nhu sau
2.1.1 Khuyéch dai doan gene chita cDNA VP2

DNA plasmid pTZ57RVP2 duoc chiét xuat tir E.coli boi Roche Plasmid
Mini Kit. Cap mdi duogc sir dung: mdi xudi (5GCCGGAATTCATGACAAACCT
GCAAGAT-3") va méi nguoc (5GCCGTCTAGAAACCTTATGGCCCGGAT-3").
Cac chu ky PCR d3 duoc thiét 1ap nhu sau: ban dau & 100°C trong 5 phat dé bién
tinh, tiép theo 1a 30 chu ky cua cua qué trinh khuyéch dai tai 95 ° C trong 1 phut,
bat cip mdi va DNA plasmid & 58°C trong 1 phiit va kéo dai chudi & 72°C trong 1
phut. Poan VP2 khuéch dai (1365bp) va vector pCDNA4 di duoc cit véi EcoRI,
Xbal va ligated sau khi thanh loc tir 1% agarose gel.
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2.1.2 Biéu hién gene ma héa VP2

Céc doan gene VP2 sau dugc khuyéch dai s€ duoc chuyén vao pCDNA4 roi
chuyén tiép vao COS-7 dé biéu hién protein. Dong COS-7 dugc chuyén gen sé
dugc nudi cay trong Dolbecco's Modified Eagle Medium (DMEM), b6 sung 10%
FBS, duy tri § 37°C va CO, 5%.

Pé x4c dinh sy biéu hién protein, cac té bao dugc duy tri & moi truong nhu
trén va bo sung thém zeocin trong 24 gio dé lua chon. Sau khi lua chon véi khang
sinh, cac té bao con lai s& duoc U trong 24 gio dé VP2 biéu hién toi da. Thu léy té
bao va tién hanh dong bang-tan bang 3 1an dé pha v té bao. Protein VP2 tai to hop
trong dung dich sau khi pha v& té bao duoc phat hién bang phuong phap dot
blotting, voi huyét thanh ga chéng IBDV (d6 pha lodng 1:50), huyét thanh dé
khang huyét thanh ga IgG (H + L), peroxidase lién hop (d6 pha lodng 1:30) va 4-
cloro-1 Naphtol.

Hinh 5: Két qua dot blotting. 1 va 2 1a tir té bao c6 chtra vector biéu hién mang

gene VP2. 3 va 4 1a tir té bao khong c6 vector biéu hién mang gene VP2.
2.2. Bi¢u hién protein VP2 trong baculovirus, sir dung trong chin doan

Thi nghiém sir dung vector p360v17 lam vector mang gene mé hoa VP2 dé
chuyén vao baculovirus. Nghién ctru thuc hién trén ca ba ching baculovirus: 9A35,
6A3 va ching hoang dai. Két qua cho thay riang: protein duoc sinh ra tir ca ba

chung déu co kich thuéc nhu nhau va déu béng 56,7 kDa (co6 su khac biét v mot
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s6 nghién ctru khac-nhu nghién ctru ciia Toh-Kyung Kim va Sang-Geon Yeo cho
thdy protein tai to hop VP2 duoc tao ra tir Spodoptera frugiperda véi vector biéu
hién pFastBacHTa chi khoang 48 kDa)

Nghién ctru d3 tién hanh sir dung VP2 tai t6 hop nham phat hién khang thé
khang IBDV. Bang cach ¢ dinh VP2 tai t6 hop trén céac hat resin, nghién ciru d
cung cap mot kit phat hién nhanh khang thé trung hoa IBDV trong chan doan.

Ngoai hai nghién ciru trén con rat nhiéu nghién ctru khac vé sy biéu hién cia
gene ma hoéa protein VP2 cua IBDV trong eukaryotic 1an prokaryotic. Nhung do
con han ché trong kha ning tim kiém thong tin, nén chua biét dugc di co vaccine
protein tai t6 hop nao dugc san xuat dé phong virus Gumboro hay chua. D6 ciing

chinh 14 han ché cua bai bao cao nay.
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Hinh 6: Phat hién protein VP2 (48 kDa) biéu hién DNA VP2 tai t6 hop tir bacmid
trong té bao Spodoptera frugiperda béi SDS-PAGE (A) va Western blotting voi
huyét thanh ga khang IBDV (B): 1 va 2 1a protein tir t& bao khong mang vector tai
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t6 hop; 3, 4, 5 va 6 1a protein tir t& bao mang vector tai t6 hop. (Toh-Kyung Kim va
Sang-Geon Yeo, 2003)

Hinh 7: Phat hién sy biéu hién protein tir gene VP2 nho vector bacmid trong té bao
Spodoptera frugiperda bang kiém tra v6i khang thé phat huynh quang: A té bao
khong mang vector tai t6 hop, B té bao mang vector tai t6 hop. (Toh-Kyung Kim
va Sang-Geon Yeo, 2003)

III. KET LUAN

V61 nhiing hdu qua nghiém trong ma virus Gumboro gay ra cho nganh chan
nudi va ché bién gia cam, thi vi¢c phong va chan doan bénh nhanh 1a hét strc can
thiét. Vi vy van dé€ nghién clru, sdn xuat va st dung protein tai t6 hgp VP2 can

phai duoc ddy manh hon nira.
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Vaccine chira protein VP2 tai to hop da gitip khic phuc nhitng khuyét diém cua
dong vaccine sdng. Hay protein tai hop ding dé chian doan bénh giup phat hién
nhanh gia cdm bi bénh nham c6 bién phap cach ly kip thoi 1a nhiig huéng di ding

dan.
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