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Nabitn ciu khoa hoc

KET QUA PHAN TicH BO GEN CHUNG VIRUS GAY BENH THIEU MAU
TRUYEN NHIEM G GA (CHICKEN INFECTIOUS ANEMIA VIRUS-CIAV)
PHAT HIEN @ MIEN BAC, VIET NAM

Nguyén Van Gidp, Hupnh Thi My Lé
Khoa Thu y, Hoc vién Nong nghiép Viét Nam

TOM TAT

Bo gen cua virus gdy bénh thiéu mau truyén nhiém bao gém viung ma héa va ving khong
ma hoa protein. Cho dén nay, chua c6 cong bd nao phan tich dic diém bo gen cua CIAV thudc
genogroup II va III phat hién & mién Béac. Két qua phan tich cho thay 3 chung virus mang day
du cau trac bo gen dién hinh ciia CIAV, bao gdm dau 5° khong ma hoa protein, theo sau boi 3
gen ma hoa protein cung chiéu, 16ng nhau, theo thir tt ORF2-ORF3-ORF 1. Ba chung nay ¢6
dic diém bién do6i nucleotide giéng vdi cac chung CIAV trén thé gidi, trong d6 ving gen ma
héa protein VP1 co nhiéu bién d6i nhét so véi 2 gen con lai. Trinh ty amino acid dic trung
genogroup la ..V, M K  E hodc 75197L139Q144Q’(§I€1 ciluqc phat hién ¢ 3 ching virus thyuc dia.
bang g:hl'l y khong ¢6 chung CIAV nao mang bién d6i I- T- ,.L- ,L- E cua virus c6 doc
lyc thap.

Tir khéa: Virus giy bénh thiéu mau truyén nhiém, dic diém di truyén, mién Bac Viét Nam.

Genetic characterizations of genome of chicken infectious anemia viruses
(CIAV) in the North, Viet Nam

Nguyen Van Giap, Huynh Thi My Le

SUMMARY

The genome of chicken infectious anemia virus (CIAV) contains non-protein coding and
protein coding regions. Up to date, there is no available study on the genome characterization
of CIAV in Viet Nam. This study aimed at genetic characterization of the field CIAV strains
belonging to genogroup Il and genogroup Il detected in the North, Viet Nam. The studied result
revealed that all of three field strains exhibited typical genetic structure of CIAV, including
the 5’ promoter region which was followed by partial overlapping, unisense open reading
frames in the order of ORF2- ORF3- ORF1. Three field CIAV strains in this study displayed
typical genetic variations of CIAV in the worldwide. Of which, the gene encoding capsid
protein was the most variable compared to the others two genes. The signature motif of either
Vo, MK L Eor I L.Q,Qwas detected in these field strains. Noteworthy, the sequence
pattern of attenuation or lower pathogenicity (,I- ,,T- ,,.L- ,,L-,,,E) was not observed in the
three field strains.

Keywords: Chicken infectious anemia virus, genetic characterization, the North, Viet Nam.
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I. PAT VAN PE

Nhoém virus gy @c ché mién dich, trong
d6 c6 virus gay bénh thiéu mau truyén nhiém
(chicken infectious anemia virus - CIAV), la
mot trong nhitng nhom gay anh hudng 16n vé
kinh té cho nganh chin nudi ga trén toan thé
gidi (Balamurugan va Kataria, 2006). CIAV
thuoc giébng Gyrovirus, ho Anelloviridae
(Rosario va cs., 2017). Vit chat di truyén cua
CIAV la soi ADN don, dang vong, dai khoang
2,3 kb. B6 gen CIAV c6 3 khung doc md
(ORF) 16ng mot phan vao nhau, theo thu tu
ORF2-ORF3-ORF1. Trong d6 ORF2, ORF3
va ORF1 mai hoéa lan lugt cho 3 protein VP2
(24 kDa), VP3 (14 kDa) va VPI1 (52 kDa)
(Noteborn va cs., 1991). Bg gen cua CIAV c6
tinh bao thu tuong ddi cao nén su khac biét
gitta cac chang virus 1a thiap. Dya vao trinh
tu gen ma hoda capsid protein, c6 3 genogroup
I, II va III cua CIAV da dugc céng nhan
rong rai (Ducatez va cs., 2006). Genogroup
I1 va III cua CIAV chiém da sd, trong khi d6
genogroup I chi c6 2 trinh ty gen thu thap
duogc 0 Australia.

CIAV va bénh thiéu méau truyén nhiém
0 ga mdi dugc quan tam nghién ciu & Viét
Nam trong vong 10 nam tr¢ lai day. Du con it
nghién cru, nhung mot s6 cong bd di chimg
minh CIAV luu hanh phé bién ¢ ga moi la
tudi thudc vé genogroup II va III (Van Dong va
cs., 2019; Huynh va cs., 2020), va c6 tinh déc
(Pao Poan Trang va cs., 2019). Cac cong bd
vé CIAV & Viét Nam hién tp trung phan tich
dic diém sinh hoc phdn tir cia ving gen ma
hoéa protein, chua c6 két qua phéan tich bo gen
virus. Trong khi d6 vung 5’ khong ma hoa cua
CIAV chtra cac trinh ty quan trong cho sy nhan
1én cta virus (Noteborn va cs., 1991) va dot
bién gen & ving nay cé thé lién quan téi doc
luc (Meehan va cs., 1997). Bai viét nay nham
cung cép thong tin day di vé dac diém sinh hoc
phén t& bd gen hoan chinh cta CIAV phat hién
duoc ¢ ga mic bénh thiéu mau truyén nhiém
nudi tai mién Bic.

II. NGUYEN LIEU, PHUONG PHAP
NGHIEN CcUU

2.1. Nguyeén liéu

- Bo gen cta 3 ching CIAV (MH536104-
MH536106) duoc gidi trinh ty trong nghién ctiru
truée ddy (Huynh va cs., 2020). Mau bénh pham
duong tinh voi CIAV dugc thu thap nam 2017 &
Vinh Phuc va Quéang Ninh trong qua trinh thuc hién
dé tai “Nghién ctru dic diém 1am sang va dich & hoc
phén ttr ctia virus gdy bénh thiéu mau truyén nhiém
ga luu hanh & mién Bac Viét Nam” do dy 4n Viét —
Bi tai Hoc vién NNVN tai trg giai doan 2017-2018.

- Trinh tu bd gen chung Cux-1 (md s
M81223, 1a m¢t trong nhiing chung CIAV tham
chiéu da dugc nghién ctru ddy dii va sém nhét)
va 176 trinh ty genome hoan chinh (c6 trong
GenBank, truy cép thang 4 nam 2020).

2.2. Phwong phap nghién ciru
2.2.1. Phwong phdp chii gidi ciu triic gen

B0 gen hoan chinh cua 3 chung CIAV trong
nghién ctru nay dugc chu giai cdu trac dwa vao
thong tin da biét cta chung tham chiéu (Cux-
1, mi sb M81223), str dung phan mém GATU.
Biéu dién trinh ty nucleotide bang chuwong trinh
BioEdit v7.1.3.0.

2.2.2. Phuong phdp phén tich dic diém di
truyén

Su bién dong mirc tuong dong doc theo chiéu dai
bd gen cta CIAV dugc thuc hién b::ing phﬁn mém
SimPlot (Lolevacs., 1999) véicactham sdmicdinh.
Ngoai ra, nhitng thay doi ciia gen VP1 duoc danh gia
thong qua 12 vi tri amino acid dong vai tro trong qua
trinh nhan 1én va doc luc cta virus (Renshaw va cs.,
1996; Yamaguchi va cs., 2001; Todd va cs., 2002).

2.2.3. Phuwong phdp xdy dwng cdy phat sinh
chiing logi

Trinh ty bo gen cta cac ching CIAV dugc can
chinh (alignment) bang phan mém MAFFT véi
tham s6 méc dinh. Chwong trinh IQ-TREE ding
dé xac dinh mbi lién hé di truyén dua vao trinh
tu nucleotide cua bd gen CIAV. M6 hinh bién
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d6i nucleotide pht hop nhét dugc chon tu dong
bang cdu 1énh ‘-m TESTNEW’. Muc tin cdy &
cac nhanh cay phat sinh chiing loai dugc udc tinh
bang phuong phap ultrafast bootstrap, v6i s 1an
1ap lai 1a 1000 1an. Gdc cua cay phét sinh ching
loai duoc suy dién bang phuong phap midpoint,
tich hop trong chuong trinh FigTree v1.4.4.

Genogroup llI

I1I. KET QUA VA THAO LUAN

3.1. Phan loai CIAV dwa vao trinh tw
nucleotide ciia by gen

Cay phat sinh chung loai da dugc xay dung
tir trinh tu nucleotide hoan chinh dé xac dinh
genogroup cua 3 chung CIAV trong nghién ctru
nay (hinh 1).

is
. Genogroup Il

Hinh 1. Cay phat sinh chidng loai dwa vao trinh tw nucleotide b6 gen
Ghi chu: miii tén chi vi tri 3 chung CIAV o mién Bac duwoc giai ma bg gen. Dé dé quan sat, gia tri bootstrap
chi dwoc hién thi cho nhanh chinh cua cdy phat sinh chung logi.

Két qua cho biét CIAV gém genogroup II
va III; c6 2 chung thudc genogroup III va 1
chung thudc genogroup II (mtli tén, hinh 1), phu
hop voi cong b trude d6 vé phan loai CIAV
lvu hanh ¢ mién Bic (Van Dong va cs., 2019;
Huynh va cs., 2020).

3.2. Céu tric b gen ciia CIAV
B6 gen cua 3 chung CIAV (MH536104-

MHS536106) déu c6 kich thudc 2298 nucleotide.
Kich thude b gen cua CIAV thu dugc trong
nghién ctu nay tuong duong voi da sd céc
chung CIAV trén thé gidi (161/176 chung cong
b trén GenBank dai 2298 nucleotide). Ciu triic
bd gen 3 chiing CIAV & mién Bic lan luot duoc
trinh bay & cac phan dudi day. Hinh 2 trinh bay
cau trac dau 5’ khong ma hoa protein cta CIAV.
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codon khdi déu phién md gen ORF2

Hinh 2. C4u truc vang khéi dau phién ma cua CIAV & mién Bac

Ghi chii: @ =@ trinh ti nucleotide 1ap (direct repeat); ATF: trinh tw bam yéu t6 khéi dong phién ma;
CCAAT: trinh ty tang cuong tinh bam cua yéu to khoi dau phién ma; Spl: trinh tw giau GC bam protein
Spl; TFIID: trinh tw bam yéu to khoi dong phién ma Il D.

So v6i 2 chung tham chiéu, 3/3 chung CIAV
cia Viét Nam déu c6 4 ving trinh ty lip lai
(ky hiéu 1, 2, 4, 5, hinh 2) va giéng vdi chung
virus ¢6 doc luc (Cux-1, ma sé6 M81223). Vung
5’ nay con chira cac trinh ty bam cho yéu t6
khéi dong qua trinh phién ma, vi du nhu ATF,
CCAAT, Spl va TFIID. Nhu vay, 3 chung
déu mang ciu truc gen dic trung & ving 5’
cua CIAV (Noteborn va cs., 1991). So sanh
véi ching CIAV clone 10 (U66304) da duogc
ching minh c¢6 doc luc thip (Meehan va cs.,
1997), 3/3 chung CIAV trong nghién ctru nay
va chung Cux-1 dgc lyc cao déu khong co dot
bién thém 21 nucleotide (danh ddu mau xam,

hinh 2) nam gitra trinh tu lap s6 2 va s 4.

Virus thudc ho Anelloviridae c6 dic diem
(i) gen mi héa protein 1dong nhau va cing
chiéu, (ii) khong cé cau tric stem-loop véi 9
nucleotide dic trung. Cho dén nay, céu tric
vung ma hoa protein trong by gen cia CIAV
da duogc lam rd (Noteborn va cs., 1992). Dya
vao chung CIAV tham chiéu (M81223), da xéc
dinh cdu trac ving gen ma hoa protein cia 3
ching CIAV (hinh 3).

C6 thé thdy ving ma hoa protein cta 3

chung CIAV gdom 3 gen cung chiéu, 10ng nhau,
theo thir ty ORF2-ORF3-ORF1. Vé muc tuong
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Hinh 3. Cau trac ving ma héa protein ctua CIAV & mién Bac
Ghi chu: gia tri (%) biéu thi mirc tiwong dong nucleotide giita cac gen cuia 3 chung CIAV ¢ mién Bac voi
chung virus tham chieu M81223. Chiéu cua miii tén biéu thi hwong cua qud trinh dich md.

dong, gen ORF2 twong dong 100%, gen ORF3
tuong dong 98,3% - 99,2% va gen ORF1 tuong
dong tir 98,9% - 99,1% so vai ching CIAV tham
chiéu. Hai két qua phan tich (hinh 2 va hinh 3)

MH536105_G17.33.5

cho thiy 3 chiing virus & mién Bic mang day di
ciu tric gen dién hinh ctia CIAV.

3.3. Miitre twong dong trinh tu nucleotide ciia
b0 gen virus

MH536104_G17.33.3 MH536106_G17.3.1
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Hinh 4. Bién déng vé mirc twong déng doc chiéu dai bé gen ctua CIAV
Ghi chu: bo gen cua 3 chung CIAV lan luot duoc so sanh voi chung virus tham chiéu Cux-1 (M81223).
DPuong nét dut bieu thi murc twong dong trinh tu nucleotide ¢ mirc 90%.

Hinh 4 trinh bay két qua so sanh muc twong
dong doc theo chiéu dai bo gen cua 3 ching
CIAV ¢ mién Béc v6i chung tham chiéu Cux-1.

Két qua cho biét 3 chung CIAV ¢ mién

Bic c6 trinh tu nucleotide ving 5° va ving
gen ORF2-ORF3 déu c¢6 mirc twong dong cao
(> 98%, duong nét dut mau dd) so voi chung
Cux-1. Trong khi d6, ving gen ORF1 (ma hoéa
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capsid protein) duoc xac dinh c6 nhiéu bién
dong va c6 muc tuwong dong dao dong trong
khoang 90%- 98% (vung gidi han bdi duong
nét dirt mau do va mau den, hinh 4). Pac diém
trén cho phép khang dinh 3 chung CIAV ¢
mién Béc c6 bién ddi nucleotide gidng voi cac
chung CIAV trén thé gii: ving gen ma hoa
protein VP1 c¢6 nhiéu bién ddi nhat so véi 2
gen con lai.

MK423873_PT1/17
MK423866_HN2/16 S
@ wmmaeios G733 . ow
@ 536106 617 5 1
MK423868_BN1/17
MK423872_HN3/17
KP780291_VPS/13
KP780290_VPB/13
KP780288_HN1/13
KP780287_BN1/13
MK423863 HB1/17
423870 HP1/1T
MK423871_HN1/17
MK423874_VP1/18
KP780289_VP7/13
KP780292_VP10/13

MARRARRPRUREYAFRRORWHD LR LRRRYKE RERRRORYRRRAFRIC
Wi G

Ho.
H..
Ho.
- BN
B
£
£l

MK423867_BN2/16 . .
@ ME536105_G17.33.5 SiiEiis = { B

MK423873_PT1/17
MK423866_HN2/16
@ MH536104 C17.33.3
@ MH536106 G17.3.1
MK423868_BN1/17
MK423872_HN3/17
KP780291 VP9/13
KP780290_VPB/13
KP780288_HN1/13
KP780287_BN1/13
Mi423869_HB1/17
MK423870_HP1/17
MK423871_HN1/17
MK423874_VP1/18
KP780289_VP7/13
KP780292_VP10/13
MK423867_BN2/16
® Mns36105_617.33.5

o R
TRRAARRA AN RN
LA RCR R Rl N

MK423873_PT1/17
MK423866_HNZ/16 =
@ mszcins c17.33.8 Fold
@ Mi536106 G17.3.1 . st
MK423868_BN1/17
MK423872_HN3/17
KP780291 VP3/13
KP780290_VPB/13
KP7802688 HN1/13
KP780287_BN1/13
MK423863 HB1/17
MK423870_HP1/17
MK423871_HN1/17
MK423874_VP1l/18
KP780289_VP7/13
KP780252_VP10/13
MK423867_BN2/16 = c N
@ MH536105_G17.33.5 | s

= 4

FWEGA meﬂr»m SCRFTNE rx:mu:nu £V

MK423873_PT1/17
MK423866_HNZ/16
® 536104 C17.33.3
@ MEs36106_G17.3.1
MK423868_BN1/17
MK423872_HN3/17
KP780291 VP9/13
KP780290_VPE/13
KP780288_HNL/13
KP7680287_BN1/13
MK423865_HB1 /17

MK423870_HPL/17 Ny

MK423871 HN1/17 s

MK423874_VP1/18

KP780289_VP7/13

KP780232 VPLO/13 LB

MK423867 BN2/16 s
® 536105 617 335 =

TLYVAOGTR nau_zL ST,

BEEE e

s

3.4. Pic diém di truyén cia gen mi hoéa
capsid protein

D6i véi CIAV, sy bién d6i vé trinh tu
nucleotide thuong dao dong trong pham vi 5%
va tdp trung & vung gen ma héa cho protein VP 1
(Ducatez va cs., 2006). Tir d6, nghién ctru tiép
tuc phan tich dic diém di truyén gen ma hoa
capsid protein 18 chung CIAV cua Vi¢t Nam c6
trong GenBank (hinh 5).

R BT T
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i i
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e 260
R DR \:thTh\)"h:
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Hinh 5. So sanh trinh tw amino acid protein VP1 cta CIAV & mién Bac
Ghi chu: cac vi tri amino acid dac trung theo nhom di truyén dweoc danh dau mau xam. Ving
bién doi (amino acid 139-151) dwoc dong khung. Ddu “.” biéu thi cic amino acid giong véi
trinh tw PT1/17. Ddu ® danh dau vi tri 3 ching CIAV dwoc gidi trinh tw. Miii tén —» chi vi tri

amino acid 394.

10
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Phan tich trinh ty amino acid suy dién cta
18 chung CIAV ¢ mién Bic cho thiy c6 16 vi
tri co dot bién diém, trong d6 co 6 vi tri thude
trinh ty ddc hi¢éu nhom (amino acid 75, 97, 139,
144) (Ducatez va cs., 2008) va nim trong ving
c6 nhiéu bién doi (Renshaw va cs., 1996) (dong
khung, hinh 5). Néu dya vao trinh ty amino acid
cua capsid protein, 18 chung CIAV cua Viét
Nam dugc chia thanh 2 nhom: ..V, M K  E/
K/N  (genogroup II) va _IUT,L.Q,,Q
(genogroup II) (Ducatez va cs., 2008). Nghién
ctiru ctia Van Dong va cs. (2019) da phat hién ra

9 vi tri amino acid (,,H/N/Q , oeM/L, /L,
K/Q, LE/Q, . S/A, . G/Sva . L/T) khac biét
khi so sanh céc chung cta nghién cuu véi cac
chung tir cac khu vuc. Tat ca 18 chung CIAV
cua Viét Nam c6 amino acid T va Q tai hai vi tri
89 va 394 trén VP1.

5 V/1

Mot sb nghién ciru trude day cho biét ving
bién ddi co6 anh hudng t6i doc luc cua CIAV
(Renshaw va cs., 1996; Yamaguchi va cs., 2001).
Trén co s do6, nghién ctru nay tap trung phan tich
mot ) vi tri amino acid dugc xem c6 anh hudng
dén kha ning gay doc cua CIAV (bang 1).

Bang 1. Trinh tw amino acid cta VP1 lién quan dén doc lwc ctia CIAV

Chung dai dién S6 lwgng ching

Vi tri & protein VP1

75 89 125 141 144 394
MH536105_G17.33.3 7 I T I Q Q Q
MH536106_G17.3.1 10 \ T L Q E Q
MK423874_VP1/18 1 \ T I Q E Q

O cép d6 amino acid, két qua trinh bay &
bang 1 cho thdy 18 chung CIAV cua Viét Nam
(trong d6 co6 3 chung duoc giai ma bd gen trong
nghién ctru ndy) khong cé bién doi lién quan
dén kiéu hinh cua ching CIAV c6 doc luc thap:
I G LN DRSO O 144]? (Todd va cs., 2002). Bang
thuc nghiém, thay thé amino acid tai vi tri 394 tir
glutamin (Q) thanh histidin (H) c¢6 thé 1am giam
doc lyc cua CIAV (Yamaguchi va cs., 2001).
Trong khi d6, két qua & bang 1 cho biét 18/18
chung CIAV ¢ mién Bic ma hoa glutamin (Q) ¢
amino acid 394. Piéu nay gop phan khang dinh
tinh doc cua cac chung CIAV dang luu hanh.

IV. KET LUAN

Ba ching virus ¢ mién Bic mang day du
cAu tric bd gen dién hinh cta CIAV, bao gém
dau 5° khong ma hoa protein, theo sau boi 3 gen
mi hoéa protein cung chiéu, 10ng nhau, theo thir
tw ORF2-ORF3-ORFI1. Ba chung virus cé dac
diém bién d6i nucleotide gidng cac chung CIAV
trén thé gi6i v6i ving gen mé héa protein VP1
bién ddi nhét so véi 2 gen con lai. Trinh ty amino

acid dac trung genogroup la ..V, M K E
hoac I L ,,Q,,,Q da dugc phat hién ¢ 3 chi’n}g
virus thyc dia. Khéng ching CIAV nao c6 bién
ddi lién quan dén kiéu hinh cua virus c6 doc luc
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