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TOM TAT
Trung tim Kiém nghiém thudc tha y Trung wong I hién dang luu giit chung virus gdy bénh viém phé
quan truyén nhiém ¢ ga (Infectious bronchitis virus - IBV) (ky hi¢u la IB-NHUGQC BOC) phuc vu cho
kiém nghiém, chan doan xét nghlem va nghién ciru san xuat vacxin. Trong nghién ctru ndy, chung toi tién
hanh danh gia vé dic tinh di truyén ciia chung virus trén bang phuong phap giai trinh tu va phan tich gen
khang nguyén S1. Két qua phan tich nucleotide va pha hé ngudn gdc cho thiy chung virus IBV nhuoc
doc dang luu glu tai Trung tam la chung H120 thuc dong Massachuset. Ching V1rus IBV dang luu gitr
c6 moi quan hé gan gili v&i cac chung virus nhuoc doc H120, v6i ty 16 dong nhat vé nucleotide va amino

acid 1a tir 99,5% dén 100%. So sanh véi cac chung IBV thugc cac dong/genotype khac, chung IBV dang
luu git ¢6 ty 1€ dong nhat thap; chi dat tir 63,2% dén 98,6%.

Tir khéa: Genotype, infectious bronchitis virus, H120, S1, PCR, pha hé ngudn gbc.

Identification of the infectious bronchitis virus strain in chicken
by molecular biology method

Nguyen Trung Tien, Hoang Thi Thu Huong, La Thi Huong,
Vu Thi My Hanh, Pham Quang Trung, Tran Tien Quan, Ta Hoang Long,
Doan Thi Thanh Huong, Nguyen Thi Thu Hien, Vu Ngoc Hieu, Ngo Thi Thu Huong

SUMMARY

National Centre for Veterinary Drug and Bio-products Control No.1 is conserving a infectious
bronchitis virus - IBV strain in chicken (denoted: attenuated IB) serving for control, diagnosis and
vaccine production. In this study, we conducted an assessment of the genetic characteristics of
the above virus strain by sequencing and analyzing the S1 antigen gene. The results of nucleotide
analysis and genealogy of origin showed that the attenuated IBV strain is being conserved in the
above Centre was H120 strain, belonging to massachuset branch. This virus strain related closely
to the attenuated H120 strains with the amino acid and nucleotide similarity level were from 99.5 %
to 100%. While, the similarity level of the conserved IBV strain in comparison with the IBV strains of
other branches/genotypes was low (from 63.2 % to 98.6 %)

Keywords: Genotype, infectious bronchitis virus, H120, S1, PCR, genealogy of origin.
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I. PAT VAN PE

Viém phé quan truyén nhidém (IB - Infectious
Bronchitis) 1 mot bénh truyén nhiém cap tinh &
ga do virus IBV (Infectious bronchitis virus) thudc
nhém Gammacoronavirus, ho Coronaviridae gay
ra (ICTV, 2016). Bénh IB duoc phat hién 1an dau
tién & mién Bic bang Dakota nuéc My vao nim
1931. Sau d6 virus gay bénh da dugc phan lap va
dat tén 1a virus Viém phé quéan truyén nhiém (IBV)
(Schalk, Hawn, 1931).

Nam 1937, Beaudette va Hudson 1an du tién
da thyc hién cdy chuyén virus trén trimg ga co
ph01 thanh cong. Nam 1940, da c6 nhiing bao céo
vé nhitng triéu chimg ho hip dic trung va su giam
san luong tring & nhimg dan ga dé bi nhiém bénh.
Chung virus Massachusett da dugc phan lap thanh
cong nam 1941; tiép theo 1 ching Connecticut dugc
phéan lap thanh cong vao nam 1951. Ca hai chung
ndy gy ra nhimg ca bénh giéng nhau nhung ching
khong ¢6 su bao vé chéo hodc trung hoa chéo. Nam
1960, da c6 nhiing bao cdo 16 hon vé bénh tich & than
d6i voi nhimg ga nhiém bénh.

Bénh IB xdy ra quanh ndm trén tit ca cac giong
ga va moi Ira tudi véi ty 1¢ nhidm bénh tir 50-100%
dan ga. Trong d6 xay ra nghiém trong nhit & ga dudi
6 tuan tudi, va co thé lay lan sang cac loai gia cam
khac nhu vit, chim bd ciu, chim cat véi cac tridu
chimg dién hinh & duong ho hip. Ngoii ra, bénh
gay ton thu’ong than (d6i v6i virus thé than) va
ton thuong éng dan trimg, lam giam ning sudt va
chit luong trimg. Cho dén nay, bénh da luu hanh ¢
khip cac qudc gia, gy ton thit ning né vé kinh té
(Cavanagh, 2007; Zhao et al., 2023). Ngoai serotype
Massachusetts (Mass), dén nay da co thém nhiéu
sero/genotype méi dugc cong bd trén khip thé gioi
(Brazil, My, Uc, chau Au, chau Phi, chdu A bao
gém Trung Quéc, Pai Loan, An Do, Nhat Ban, Han
Qudc, Thai Lan) (De Wit et al., 2017; Cook et al.,
2012). Mac du viéc tiém phong da duoc st dung
rong rii, tuy nhién bénh IB van 1a mot thach thirc ddi
v6i nganh chin nudi ga trén toan thé giéi (Bande et
al., 2017; Zhao et al., 2015; Jordan, 2017; Li et al.,
2020). Céc van dé chinh 1a IBV lién tuc phat trién
thong qua dot bién va tai té hop dé tao ra cac bién
thé genotype hodc kiéu huyét thanh, trong kha ning
mién dich chéo giita cdc genotype hodc serotype da
duogc xac dinh 1a thép (Jordan, 2017; Li et al., 2020).

Cho dén nay bang cach giai trinh ty va phén tich
gen S1 cho thiy IBV gom 6 kiéu gen (GI-GVI) va
chira 34 dong virus riéng biét va mot sb dong tai
t6 hop (Valastro ef al., 2016). O chau A, bao gom
Nhat Ban, Han Qudc, An Do, Indonesia, Thai Lan va
Trung Quoc cac chung QX hke (GI-19) chiém uu
thé va ton tai & ca sau quoc gia; tiép d6 793B (GI-13)
1a dong phd bién thir hai ton tai & ndm qudc gia ngoai
trir Han Qudc. Cac chung thudc type Massachuset
(GI-1) ciing dugc phén lap & An D, Indonesia, Thai
Lan va Trung Qudc (Bayry et al., 2005; Mase et
al., 2022; Nakanishi et al., 2022; Saito et al., 2021,
Munyahongse et al., 2020; Setiawaty et al., 2019;
Wibowo et al., 2019; Fan et al., 2022; Wang et al.,
2022; Raja et al., 2020). Ngoa1 ra, nhleu chung
(dong) khéac ciing dugc tim thiy & mot sé nude nhur
dong GVI-1 (TC07-2) & Han Qudc va Trung Quéc,
bién thé IBV (GI-24) & An Do, D85/06 (GI-15) &
Han Qudc, Taiwan I (GI-7) ¢ Trung Qudc, CU-92
(Bién thé méi) & Thai Lan va Grey (GI-3), JP-I (GI-
18) va JP-1I (GI-7) ¢ Nhat Ban (Mase et al., 2022;
Nakanishi et al., 2022; Saito et al., 2021).

bic biét ¢ Trung Quéc, IBV lan dau tién duoc
md ta va phan 1ap tir ga vao dau nhitng nim 1980.
Virus hién d lay lan ra tat ca cac khu vyc chin
nudi gia cAm. Bénh IB dimg dau hodc thur hai
trong s6 cac bénh truyén nhidm quan trong cta gia
cam trong théng ké hang nam & Trung Qudc va
gdy thiét hai kinh té dang ké. Hién tai, co it nht
bdn dong IBV chinh, bao gdm QX-type (GI-19),
Taiwan I (GI-7), TCO7-type (GVI-1) va 793B-type
(GI-13) cung ton tai trong cac trang trai ga (Li et
al.,2020; Fan et al., 2022; Wang et al., 2022).

Tai Viét Nam, bénh IB rat dugc quan tam trong
nhitng ndm gan ddy. Cac nghién ctu vé giai ma
gen cho thay IBV ¢ Viét Nam ciing gdm c6 nhiéu
dong va nhiéu genotye khac nhau, bao gdm: céc
ching thudc serotype Massachusett (dong H120)
(V0o Thi Tra An et al., 2012); serotype 793B (dong
4/91) (VO Thi Tra An et al., 2012; Tran Ngoc
Bich et al., 2017); cac ching Ql-like, QX-like
va TC07-02-like (Nguyén Thi Loan et al., 2017;
Nguyén Thi Loan, 2019). C4c loai vacxin dang str
dung tai Viét Nam chii yéu gdm céc chung virus
séng giam doc luc thude loai H120 va 4/91.

IBV ¢6 hé gen la RNA soi don duong, kich thudc
khoang 27 kb. Virion ctia virus gom bon loai protein
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cau tric 1a: protein gai (Spike, S), protein mang
(Membrane, M), protein nhan (Nucleocapsid, N) va
protein vo (Envelope, E). Trong d6 gen S c¢6 kich
thude khoang 3,5 kb; 1a gen khang nguyén cua virus,
nam ngay trén bé mét ciia vo virus, ma hoa cho protein
S c6 kich thuée 1145 amino acid, ¢ vai trd quan trong
trong viéc diéu chinh sy tuong tac véi thy thé té bao
vat chu va chira cac ving quyét dinh khang nguyén
kich thich tao khang thé trung hoa. Gen S gdm hai tiéu
phéan gen 13 S1 va S2. Gen S ¢6 kich thude 1560 bp
va chira cac ving quyét dinh khang nguyén ciia virus.
Do d6, toan bd gen S hoic tiéu phan gen S1 thuong
duoc st dung dé tao khang nguyén va vacxin phong
bénh IBV. Pdong thoi ving gen S1 ciing duoc chimg
minh 13 viing bién d6i nhét giita cac ching virus khac
nhau nén dugc su dung cho phén tich da dang di
truyén va pha hé ngudn goc (Cavanagh, 2007; Saraiva
etal.,2018; Jiang et al., 2018).

Trong nghién ctru nay bang phuong phap giai
trinh ty va phan tich gen S1, chiing t6i da dinh
danh chinh x4c chung IBV dang Iuu gitt tai Trung
tam Kiém nghiém thudc tha y Trung uong I, t
d6 xiy dung bo hd so chung glong chudn cho
cac nghién ctru va cong tic kiém nghiém, khao
nghiém vacxin.

II. VAT LIEU VA PHUONG PHAP
NGHIEN CcUU

2.1. Vit liéu dung trong nghién ciru

- Chung IBV nhuoc doc dang luu gitt tai Trung
tam Kiém nghiém thudc tha y Trung wong I, duoc
ky hiéu 1a IB-NHUQC BOC.

- Hoa chét va sinh pham dung trong nghién ctru
bao gom bo kit tach chiét RNA tong s6 GeneJET
RNA purification Kit cia hang Thermo (M¥); bd
kit chuyén d6i cDNA cia hing Fermentas, My;
(2X) Dream Taq Buffer dung cho phan tng PCR
va bo kit GeneJET PCR Purification Kit dung dé
tinh sach san phém PCR.

2.2. Noi dung nghién ctru

- Thiét k& mdi va thu nhan gen khang nguyén
S1 cta mau IBV nhuoc doc nghién ctru.

- Phan tich pha hé ngudn gbc, dinh type ching
virus IBV dang luu giit tai Trung tim Kiém nghiém
thudc tha y Trung wong 1.1100

2.3. Phwong phap nghién ctru
2.3.1. Tich chiét RNA

RNA duoc tach chiét bﬁng bo kit GeneJET RNA
purification Kit ctia hiing Thermo (M§). Mb ta ngin
gon nhu sau: B sung 3001 Lysis Buffer (d3 bo sung
B-mercaptoethanol) vao éng eppendorf chira mau, lic
hén dich trong 15 gidy. B6 sung tiép 600pl proteinase
K solution, lic hdn dich trong 15 gidy cho dén khi
méu tan hoan toan rdi ¢ & nhiét d6 phong trong 10
phut. Ly tam 10 phut ¢ 12000 vong/phit, chuyén dich
ndi sang dng eppendorf méi. Tua dich bang 450ul con
EtoH (abs), lic nhe bang tay 1o chuyen hén dich sang
cdt loc, Iy tam 12.000 vong/phut, bo dich ly tam bén
dudi. Rira DNA bang 700pl Wash Buffer 1, ly tim
12000 vong/phut, bé dich phia dudi éng himg. Cho
6501 Wash Buffer 2 vao cot loc dé tiép tuc rira DNA,
ly tam 12000 Vong/phut trong mot phut bé dich bén
dudi ong himg. Chuyén cot loc sang dng eppendorf
méi. B6 sung 30pl nude tinh khiét dugc cung cip theo
b6 kit, & & nhiét do phong 4-5 phut, sau d6 ly tim
13.000 vong/phut trong 2 phut. Bo ¢ot, thu dich bén
dudi 1a RNA ciia virus. Ghi ky hiéu mau va bao quan
& -20°C cho dén khi sir dung.

2.3.2. Chuyén d6i cDNA

RNA tong s6 dugc chuyén dbi thanh DNA
(cDNA) str dung mdi xac sudt hexamer (Thermo
Scientific) v6i chu trinh: 56°C/60 phut; va vo hoat
& 85°C/5 phut.

2.3.3. Thiét ké moi va thuwc hién phén irng PCR

Cap mdi duge thiét ké dua trén so sanh trinh
tu tuong dong chudi nucleotide gen S1 cua cac
chung IBV dang ky trén Ngin hang Gen sir dung
ph?m mém Gendoc 2.7. Trinh tu mdi dugc téng
hop tai Cong ty ¢6 phan Phit Sa Genomics.

Phan trng PCR thyc hién voi mdixudi IBVHSIF
(5’-GAACAAAAGACCGACTTAGT-3") va moi
nguoc IBVHSIR (5’-TATGTACTCATCTGTR
ACAGT-3’), thu vung gen S1, kich thudc khoang
1,9 kb v6i chu trinh nhiét: mot chu ky ¢ 94°C/5
phut, 35 chu ky [94°C/1 phat, 50°C/30 gidy, 72°C/2
phut 30 gidy], va mot chu ky cudi & 72°C/10 phut.
San phém PCR dugc dién di kiém tra trén thach
agarose 1% (w/v), nhudm ethidium bromide va
quan sat trén may soi gel dudi anh sang tia cuc tim
(Wealtech, My). MJ PTC-100 (USA).
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2.3.4. Tinh sach va gidi trinh tw gen

Tinh sach san phdm PCR béng bo sinh phim
GeneJET PCR Purification kit (Thermo, My) va
gtri doc trinh tu truc tiép tai Cong ty TNHH DV &
TM Nam Khoa.

2.3.5. Phén tich va xi¢ ly 56 ligu

Céc trinh ty gen S1 cua cic ching IBV trén
Ngan hang Gen dugc sir dung dé so sanh ddi chiéu
v6i cc chudi gen thu duge trong nghién clru nay
bang chuong trinh GENEDOC2.7 (Nicholas KB
va Nicholas HB, 1997). Cay pha h¢ ngudn gdc xay
dung trén trinh ty gen S1 cua ching IBV nhugc doc
nghién ctru va cac chung IBV trén Ngan hang Gen
bang phdn mém Mega 6.06 (Tamura et al., 2013).

III. KET QUA VA THAO LUAN
3.1. Két qua PCR va giai trinh tw gen S1 ciia
miu nghién ctru

St dung cip mdi di thiét ké, san phim PCR
thu dugc tir mau nghién ctru ¢6 kich thudc khoang
1,9 kb; ding nhu tinh toan ban dau.

—

W

Al

Hinh 1. Két qua dién di sén pham PCR
nhan gen S1 mau virus IB-NHUQ'C BOC
Ghi chi: giéng M: thang DNA chudn (DNA
ciia thuc khudn thé ). dwoc cdt bang enzyme
HindlIl); giéng 1: ching IB-NHUQC POC

nghién ciru.
Két qua dién di ¢ hinh 1 cho thiy chét luong
tbt, bang DNA sang, don bing.

i N /

Hinh 2. Giai trinh tw nucleotide gen S1 cta ching IB-NHUQO'C BOC bang phwong phép Sanger

San phém PCR sau khi tinh sach dugc giai
trinh ty truc tiép bang phuong phap Sanger dé thu
duoc trinh ty ving gen S1 gdm 1690 nucleotide
cua chung IBV nhugc ddc nghién ctru (hinh 2).

Céc trinh ty nucleotide thu nhan duoc truy cap
vao Ngan hang Gen su dung chuong trinh BLAST
dé tim kiém cac chudi gen co ty 1é twong dong cao.
Két qua cho thay ching IBV nhugc doc nghién
ctru dong nhét cao véi cac ching IBV trén Ngan
hang Gen. Do d6 c6 thé xac dinh ching giéng IBV
nhugc doc luu gilr tai Trung tdm Kiém nghiém

thuéc thu y Trung wong I 1a IBV (Infectious
Bronchitis Virus). Trinh tu nucleotide gen S1 cua
chung IB-NHUQC DOC dugc ding ky trén Ngan
hang gen v6i ma s6 OR333972.

3.2. Phén tich méi quan h¢ pha h¢ ngudn gbc

Pé x4c dinh chung virus dang luu gifr, ching
t6i da x4y dung pha hé ngudn gdc cua chung IB-
NHUQC DOC nghién ctru véi 32 chung IBV trén
Ngan hang Gen thudc céc type khac nhau, su dung
chudi nucleotide gen S1 (gdm 1690 nucleotide). Két
qua duogc trinh bay ¢ hinh 3.
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Hinh 3. Cay pha hé thé hién méi quan hé nguén géc giira chiing IB-NHUQ'C DOC nghién
ctru va cac chung IBV cé trong Ngan hang Gen dwa trén trinh tw nucleotide ctia gen S1

Két qua phan tich pha hé ngudn goc (hinh 3)
cho thay cac ching IBV rat da dang va phuc tap,
gdm nhiéu nhém di truyén khac nhau. Bén canh cac
nhém di truyén chinh con c6 thém cac nhom phu.

Nhom Massachuset gdm cac ching IBV cia
rat nhiéu nudc trén thé gidi bao gdm chu yéu la
My, Uc, Y, Ha Lan, Trung Quéc, An bo, Viét
Nam va cac ching vacxin H120. Day la genotype
dugc cong bd dau tién trén thé giGi va van rat phd
bién cho dén nay. Chung IBV nhugc doc nghién
ctru thuoc nhom nay.

Nhom céc chung thude dong QX-like gdm cac
ching cta nhiéu nuéc khac nhau: Trung Qudc,
Viét Nam, Ba Lan, Thuy Dién va Bic Phi. Két qua
phéan tich nay hoan toan phu hgp véi cac bao céo
trude cua thé gisi, genotype QX-like co doc luc
cao, xuat phat tir Trung Qudc va di 1ay truyén qua
nhiéu nudc. Mot sb chung IBV phan lap tai Viét
Nam thudc nhom nay.

Dong KM-91 gém phéan 16n cac ching cta
Trung Qudc va ching KM91 ciia Han Quéc. Pay la

genotype pho bién tai Han Qudc hién nay.

Dong Taiwan moi duge cong bo gan day.
Trong nhém nay goém hau hét cac ching cua Pai
Loan, Trung Qudc.

Dong Ql-like gdm cac ching ciia Trung Québc,
Y va Ba Lan. Theo cic cong bo trude ddy, ching
Q1-like duoc phan bd ¢ nhiéu nude trén thé gioi,
trong d6 c6 Viét Nam.

Dong TCO07-like tdp hop cac chung cua
Trung Qubc.

Két qua so sanh ty 1& ddng nhét vé nucleotide
va amino acid gen S1 cho thiy ching IBV nhuoc
doc nghién ciru ¢6 ty 16 dong nhat cao vdi cac
ching trong cung nhom Massachuset (99,5%
- 99,8% vé nucleotide va tir 99,6% - 100% vé
amino acid). Tuy nhién khi so sanh véi céc chung
IBV thudc cac dong/genotype khac, chung IBV
nhugc doc nghién ctru co ty 18 dong nhat thap
hon céc vé nucleotide va amino acid, va thip nht
khi so sanh v6i cac chung thudc dong TCO7-like
(trén 60%) (bang 1).
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Trong nhiéu thap ky trudc day, viéc xac dinh
va phan loai di truyén IBV khong c6 cac tiéu chi
rd0 rang. Ngay nay, dua trén phuong phéap sinh
hoc phan ta, dac biét la trén di li€u gen S1, da
dinh danh va xép loai chinh xac cac ching IBV
(Valastro et al., 2016).

Tai Viét Nam, nghién ctru sinh hoc phan t& vé
IBV di bat dau dugc quan tim nghién ctru va da
xac dinh su luu hanh cta nhiéu bién chung IBV
khac nhau. Hau hét cac trang trai déu tuan thu viée
tiém vacxin phong IBV. Mot s6 nghién ciru phat
trién vacxin trong nuéc ciing da duoc trién khai.
Chinh vi vay viéc dinh danh chinh xac ching IBV
tai Viét Nam coy nghia khoa hoc va gia tri thuc
tién cao, la nguon gen cho cong tac nghlen clru va
phuc vu kiém nghiém, phat trién san xuét vacxin
trong nudc.

IV. KET LUAN

Ching IBV nhugc doc (ky hiéu IB-NHUQC
POC) luu giir tai Trung tim Kiém nghiém thude
tht y Trung wong I dugc xac dinh la virus Viém
phé quan truyén nhidm & ga (Infectious Bronchitis
Virus), chung H120 thudc dong Massachusett.

Trinh tu nucleotide gen S1 cua chung IB-
NHUQC DOC duoc diang ky trén Ngan hang Gen,
mi s6 OR333972.

Loi cam on: Bai bdo nay dwoc thuc hién tir
nguon kinh phi cia nhiém vu “Bdo ton, luu giiv
nguon gen vi sinh vt thii y nam 2023,
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