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TOM TAT

Bénh kho thai do porcine parvovirus (PPV) gdy ra 1a mot trong nhirng bénh réi loan sinh san
0 lon luon dugc nguoi chan nudi quan tdm. Mac du bénh nay da xuit hién & Viét Nam tur 14u,
nhung cho t6i nay ¢ twong ddi it nghién ctru vé bénh va luu hanh ciia virus nay. Nghién ciru nay
dugc thuc hién nham gop phén lam rd dic diém sinh hoc phan tu co ban cta chung virus phan lap
PPV.DN.001. Trong 4.752 nucleotide dugc giai ma, chung PPV.DN.001 mang dic diém cta nhom
parvovirus; c6 kha nang tai ban doc lap voi ty 1€ %GC 1a 37,2%; khong cd vung giau CpG Chung
virus ma hoa 4 protein phi cau triic va 2 protein cdu triic voi cach sip xép mang dic diém cua virus
thudc gidng protoparvovirus. Capsid protein VP1 ctia chung PPV.DN.001 mang day dii cic ving
chire ning dién hinh ctia PPV. Trong 6 nhom di truyén ciia PPV, ching PPV.DN.001 thugc nhom C
va sai khéac véi chung PPV nhugc doc (NADL2) & 7 vi tri trén capsid protein.

Tir khéa: virus gy bénh kho thai, lon, sinh hoc phan tir, dic diém trinh tu gen.

Study on some characteristics of the protein coding gene region of
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SUMMARY

Fetal mummification associated with porcine parvovirus (PPV) infection is one of the reproductive
disorders in pigs that is always of interest to the pig farmers. Although, this disease has appeared
in Viet Nam for a long time, to date there have been relatively few studies on the disease and
circulation of this virus. This study was conducted to contribute to clarifying the basic molecular
biology of the isolated virus strain PPV.DN.001. Of the 4,752 decoded nucleotides, strain PPV.
DN.O01 carried characteristics of the parvovirus group, had capability of independent replication
with a %GC rate of 37.2%, and did not have a CpG-rich region. The virus encoding 4 non-structural
proteins and 2 structural proteins, with typical arrangement carried the characteristics of viruses
belonging to the protoparvovirus genus. The VP1 capsid protein of PPV.DN.OO1 carried all the
typical functional domains of PPV. Among 6 genetic groups of PPV, strain PPV.DN.001 belonged
to group C and differed with the attenuated PPV strain (NADL2) at 7 positions on the capsid protein.

Keywords: Porcine parvovirus, pig, molecular biology, genetic characterization.

I. PAT VAN PE (PPV) da duoc xac dinh Ia cin nguyén gy ra hoi
chimg SMEDI (dé non, thai gd, tiéu phoi va mat
kha nang sinh san) (Meszaros va cs., 2017). Vi
tién bo vé k¥ thuat giai trinh tu gen, da xac dinh
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c6 nhiéu loai parvovirus méi (khong thude gidng
protoparvovirus), ky hiéu tir PPV2 dén PPV7. O
Viét Nam, dén thoi diém hién tai, bén canh mot s6
loai parvovirus méi dugc phat hién (vi du PPV2,
PPV3 va PPV4) (Thuy va cs., 2021; Nguyen va
cs., 2022), PPV van da va dang la mam bénh lién
quan dén tinh trang rdi loan sinh san ¢ lon nai
va hién dién ¢ nhiéu dia phuong trong ca nudc
(Pham Hung, 1999; Nguyén Vin Gidp va cs.,
2020; Tran va cs., 2021; Nguyén Ngoc Hai va
Nguyén Thi Thuy Trang, 2022; Trinh Thi Thu
H::ng va cs., 2023). Mic du vay, hién con tuong
dbi it nghién ctru giai ma va phan tich dic diém
di truyén ctia PPV. Vi véy, nghién ctru nay nham
1am rd mot s6 dic diém sinh hoc phéan tir chinh
cta chung PPV phén 1ap tir lon méc bénh kho
thai. Két qua thu dugc khong chi nham cép nhat
thong tin vé PPV tai Viét Nam, ma con hudng
t6i (g dung trong chdn doan va san xuit vacxin
phong bénh.

II. NOI DUNG VA PHUONG PHAP
NGHIEN CcUU

2.1. Vat ligu

Trinh ti gen gdm 4.752 nucleotide ctia chiing
virus gay bénh kho thai PPV.DN.001 dugc dang
ky trén GenBank v&i ma sb truy cap PP316166.

Céc trinh tu gen ma hoa protein VP2 tham
chiéu da biét phan nhom di truyén duoc lua
chon theo nghién ctru di céng bd (Deng va
cs., 2024).

Sinh pham, héa chit cho phan ung PCR:
kit taich ADN/ARN (Patho Gene-spin DNA/
RNA Extraction Kit, 17154, iNtRON), kit PCR
(Platinum Direct PCR Universal Master Mix,
A44647500, Thermo Fisher Scientific).

Céc cip mdi nhan ving gen mi hoa protein
cua PPV dugc chon theo nghién ctru trude day
(Oh vacs., 2017).

Bo kit giai trinh ty gen bang cong nghé
Nanopore DNA sequencing: Flongle Flow Cell
(R10.4.1), Rapid Barcoding kit 24 V14 (SQK-
RBK114.24).

2.2. Noi dung nghién ciru

Phan tich dac diém vé thanh phan va cau truc
vung gen ma hoda protein

Phan tich dac di€ém cac vung chirc nang cua
capsid protein.

2.3. Phwong phap nghién ciru
2.3.1. Nhin bdn vang gen md hoa protein

Tach ADN tong s6 tir huyén dich virus ciia
chung PPV.DN.001 bang kit tich ADN/ARN,
theo hudng dan ctia nha san xuat.

Nhan ban vung gen ma hda protein cua
chung PPV.DN.0O1 sir dung 7 cép moi dic
hiéu (Oh va cs., 2017) véi thanh phan va
chu trinh nhiét theo khuyén cao cua kit
PCR. Chu ¥ ¢ tit ca cac phan ing, bd sung
Platinum GC Enhancer véi néng do cudi
cung 1X.

2.3.2. Gidi trinh tw gen

Tinh sach san pham PCR bang AMPure XP
beads (ty & 1:1)

Chuén bj thu vién gidi trinh ty theo hudng
dan ctia bo kit gidi trinh tu

Lip rap trinh ty thu dugc bang phan
mém tin sinh hoc theo quy trinh di cong
bd (Brancaccio va cs., 2021), st dung cac
trinh ty tham chiéu: MZ577027, MZ677266,
MZ706996, OR046035, OR046036,
MZ577026.

2.3.3. Nghién ciru mot so ddac diém sinh hoc
phan tw ciia virus

Tinh toan thanh phan nucleotide A-T-
G-C, %GC va cac vi tri CpG bang cong cu
MethPrimer (Li va Dahiya, 2002).

Cac vung chuc nang (trinh tu riéng co
cia VPl _VPlup, motif phospholipase
A2, epitop khang nguyén, trinh ty vén
chuyén protein huéng nhan) cia PPV
duoc xac dinh theo nhirng cong bd trudc
day (Kamstrup va cs., 1998; Zadori va cs.,
2001; Xie va c¢s., 2010; Sun va cs., 2015;
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Meszaros va cs., 2017; Liu va cs., 2020;
Streck va cs., 2022).

Phan mém Fasttree (Price va cs., 2010)
dung xay dung cay phat sinh ching loai dya
vao trinh ty amino acid cia capsid protein
VP2 hoan chinh, tham khao tr nghién ctru
trudc day (Deng va cs., 2024). Hién thi
cdy phat sinh ching loai bang phan mém

III. KET QUA VA THAO LUAN
3.1. Pic diém trinh t gen ciia chiing PPV.DN.001

Vé thanh phan nucleotide (nu) trong 4.752
nu duoc giai ma, sé luong 4 loai nu xac dinh
dugc gom: 1.918 A (~40%), 1.067 T (~23%),
804 G (~17%) va 963 C (~20%). Chung PPV.
DN.001 co ty 1€ %GC 1a 37,2% va phu hop voi
dic diém cta nhom céc parvovirus c6 kha ning

FigTree v.1.4.4 (http://tree.bio.ed.ac.uk/ tai ban doc lap, thuong c6 %GC < 50% (Toth
software/figtree/). va cs., 2013).
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Ving ma héa protein phi cau tric NS1-NS3

Ving ma hoa protein ciu tric VP1-VP2

Hinh 1. Thanh phan nucleotide GC va CpG cua ching PPV.DN.001
Ghi chu: dwong nét dirt biéu thi gioi han 50% thanh phan GC, dwong ké doc mau cam biéu thi cac

vi tri CpG trén viung gen dwoc gidi ma

Vé su phan bb cac vi tri CpG (dudng ké doc mau
cam, hinh 1), chung PPV.DN.001 ¢6 41 vi tri CpG,
trong d6 38 vi tri thudc viing ma hoa protein. Doc
chiéu dai bd gen ciia chung PPV.DN.001, khong c¢6
viing giau CpG nao duoc xac dinh bang phan mém
chuyén dung. Dic diém d6 1a chung cta parvovirus
nhom I, bao gdm PPV (Toth va cs., 2013).

V& cu tric, viing gen ma hoa protein ctia chiing
PPV.DN.001 bt dau tir nu thir 157 dén 4.414. Hinh

NS2: ndi nucleotide (157..412,1885..2114)
NS1:(157..2145)

2 cho biét ching PPV.DN.001 mi héa 6 protein
(Zadori va cs., 2005; Chen va cs., 2021): phia
trai cia bd gen ma hoa protein phi cau tric NSI
(1.989 nu), NS2 (486 nu) va NS3 (306 nu); phia
phai mi hoa 2 protein cau trac VP1 (2.190 nu), VP2
(1.740 nu) va 1 protein phi cau trac SAT (207 nu).
Riéng dbi voi gen mi hoa protein NS3, ching PPV,
DN.001 ¢6 kich thudc ngin hon 18 nu so voi mot
s6 chung PPV khéc, vi du: EU790641, U44978.

-
ll

NS3 néi nucleotide (157..412,2252..2319)
- + ; - +
1 2 3 4
_VP1: ndi nucleotide (2152..2177,2251..4414)

VP2: (2675..4414)

SAT: (2685..2891)

Hinh 2. So’ dé céau truc viing gen ma héa protein cta ching PPV.DN.001
Vé cach sdp xép gen, ching PPV.DN.001 mang déc diém ciia virus thudc giong protoparvovirus
(Cotmore va cs., 2019; Chen va cs., 2021) voi cdc gen léng nhau va 3 gen ma hoa protein NS2, NS3
va VPI la san pham ciia co ché cat-néi chon loc (alternative splicing).
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3.2. Mobi lién hé trinh tw gen chiing PPV. Méi lién hé vé mit di truyén giita chung
DN.001 véi cac chiing tham chiéu PPV.DN.001 voi cac ching PPV trén the gioi

dugc trinh bay ¢ hinh 3.

AY684865_15a_F
AY684871_27a_F « Cao
GQ884037_1d_F
GQB84039_2h F
HMB27652_JY_F
JN400516_Ta_F
JN400517_8a_F
JN400518_14a_F
JN400519_693a_F
JQ249915_WB533_F
JQ249917_WB621_F
JQ249920_WBT01_F
JQ249927_6R_F
MH183298_HuN1_F
GQB34041_3a_F
6Q884044_1g_F
0P235938_BJ2_F
AY684868_21a_F

©Q884035_1h_E
JN400520_15425_F

87% AY684869_Tornau_E < Cao
JQ249924_WBTT3_E
84% AY684870_106b_E
AYE64872_IDT_E < Trung binh
! AY684867_143a_E « Cao
AY684864_225b_E
GQBB4047_4e_D

GQB84042_2g_D

JQ249919_WB687_D

JQ249922_WBT48_D
77% JQ249923 WBT754_D

JQ249925_WB802_C
|_ MZ577026_JSYZ20170418-30_C
78%

AY390557_VRI-1_C

JNB72445_PPV2010_C
EU790641_BQ_C <« Trung binh
KY994846_T142_Korea_C
U44978_Kresse_C =« Cao
GQ8B84040_1f C
PPV.DN.001
AYB584366_Challenge_C - Cao
KX242359_GD2013_A
NC_001718_NADL-2_A = Nhuoc déc
JNG6BITS_JT_A
MK993540_China-XY_A
AY583318_China_A
D00623_POVG_A
KF742500_J-PPV_A
HM989009_N_A
DQ675456_SR-1_A +—— Cao
MF447833_HNLY201301_A
MZ577027_SDQD20200424-830_A

JX992846_HN-2011_A

ONS924738_SDPV2_A
78% ON924739_SDPV3_A
ONg24737_SDPV1_A
I"_ FJ822038_Nanjing200801_B
KJ201927_HNAY_B

L— kuz201928_HNZK-1_B

+ EUT790642_ZJ B = Trung binh
DQ464345_LJL12_B

0.004

KX233726_TJ_B

Hinh 3. Cay phat sinh ching loai dwa vao trinh tw amino acid protein VP2
Ghi chii: ching PPV.DN.001 duwgc danh ddu ngéi sao. Trinh tw tham chiéu dwoc ddt theo quy tac
GenBank_tén chiing nhom di truyén (A-F). Gid tri % biéu thi mitc tin cdy dwoc hién thi cho 6 nhém
di truyén. Chiing da biét doc lyc (trung binh, cao va nhuge déc) dwoc chit thich.

Hinh 3 cho biét PPV bao gdm 6 nhém di  luc cao dé biét nam phan tan ¢ nhiéu nhém di
truyén (A-F) va phu hop véi dic diém phéan truyén. Trong mot nhom, ciing c6 thé bao gdm
nhanh dugc cong bd (Deng va cs., 2024), trong chung ¢6 doc luc cao va trung binh (vi du nhom
d6 chung PPV.DN.001 duoc xép vao nhom C. C). Do d6, dya vao dic diém phan nhanh khong
Vé dic diém phan bd, c6 thé thdy cac chung doc  thé du doan doc luc chung PPV.DN.001.
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3.3. Trinh ty amino acid cac ving chirc nang trén protein VP1 ciia chiing PPV.DN.001
—» vpiup YXGXG HDxxY
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Hinh 4. So’ dé vi tri va trinh tw amino acid cdc ving chirc ndng thudc protein VP1
Ghi chii: tirvi tri 1- 150 la trinh tie riéng ciia VP1, viing dau cham mau do la trinh tw chung ciia VPI1
va VP2 (VP1/ VP2) Pdnh dau mau xam la trinh tw dic trung motif phospholzpase A2, véi x biéu thi
amino acid bat ky Gach chdn mau dé va hinh bau duc dé la cdc trinh ti vin chuyén protein vao nhan
té bao. Ving quyét dinh khang nguyén dwoc ky hiéu 1-9 va gidi han boi mili tén 2 dau.
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La mdt ADN virus, PPV nhan lén ¢ trong nhan
té bao, do d6 viéc dua dugc vao nhan té bao bd
gen cling nhu enzyme sao chép cua virus la vo
cting can thiét. Ving trinh tu riéng ctia protein VP1
(VPlup) ¢6 5 chudi amino acid kiém tinh dang
thang (gach chan mau do, hinh 4) la céc trinh tu
van chuyén protein virus vao nhan té bao (nuclear
localization signal, NLS). Ngoai ra, trong qua trinh
hinh thanh c4u trac khong gian, c6 4 amino acid
kiém tinh khac (K272, K275, K487 va R576) ciing
hinh thanh trinh tu huéng nhan (non-linear nuclear
localization motif, NLM). Ngoai ra, & vung VPlup
con ¢6 amino acid hinh thanh c4u tric vong bam
Ca* (YxGxG) va mang motif dac trung HDxxY
cta phospholipase A2 (PLA2). Trong d6 trinh tu
mang hoat tinh ctia PLA2 dong vai tro khong thé
thiéu trong qua trinh xAm nhiém cta virus (Zadori
va cs., 2001; Meszaros va cs., 2017). Hai vung
chiic ning ké trén (Van chuyen hudng nhan, hoat
tinh phospholipase) déu thdy & capsid protein VP1
cta ching PPV.DN.001. Két qua so sanh véi mot sb
chting PPV tham chiéu cho thay trinh ty amino acid
0 cac vung do 1a bao thu (hinh 4).

Capsid protein cua virus dugc xac dinh dong vai
trd quan trong trong kich thich tao khang thé trung
hoa va dap tmg mién dich bao ho. Trén protein nay,
da xac dinh dugc 9 chudi peptid dang thang (1-9,
hinh 4) dong vai tro epitope khang nguyén, trong
do céc peptide 1, 6 va 9 c6 kha nang kich thich
tao khang thé trung hoa (Kamstrup va cs., 1998).
Nhiing cong bb gin ddy con xac dinh thém 1 epitop
mach thang ESGVAGQMV (Liu va cs., 2020) va
3 epitope mach thang tuong tac vai t& bao lympho
B (linear B cell epitope): QQITDA, RSLGLPPK
va FEYSNGGPFLTPI (Sun va cs., 2015) (gioi han
boi miii tén 2 dau, hinh 4). Ngoai trir ving khéng
nguyén 6, 7 (hinh 4), cac ving quyét dinh khang
nguyén khac déu c6 it thay doi. Gan day, co 4 vi
tri amino acid (vi tri twong ddi & protein VP1/
VP2: 378/228, 564/414, 569/419 va 586/436) dugc
ching minh anh huong t6i kha nang trung hoa cta
khang thé (Streck va cs., 2022). Trong s6 do, chi
c6 vi tri 586/436 nam sat ving khang nguyén sb 9
va da dang kiéu amino acid (S, P, A). So vdi chung
nhugc doc NADL2, chiing PPV.DN.001 sai khac o

7 vi tri (miii tén ddy, hinh 4), trong d6 3 vi tri thudc
viing quyét dinh khang nguyén 6-7-8 va 1 vi tri co
anh huong dén tinh khang nguyén (vi tri 586/436).
Tyu chung lai, két qua phan tich ¢ hinh 4 cho thiy
ching PPV.DN.001 mang ddy du cac ving chuc
nang da biét ciia PPV va sai khac dang ké so véi
chung nhuoc doc NADL2.

IV. KET LUAN

Két qua giai ma va phén tich ving gen ma
hoa protein cho thdy ching PPV.DN.001 gom
4.752 nucleotide, thugc nhom di truyén C, mang
dic diém dién hinh cia PPV vé thanh phan
nucleotide, cau triic 6 gen ma hoa protein va cac
vung churc nang cua capsid protein.

Loi cam on: Nghién ciu nay duwoc thuc
hién boi kinh phi ciia d@é tai khoa hoc va céng
nghé Nha nueée “ Khai thdc va phat trién nguon
gen mot s6 ching virus gdy bénh (porcine
parvovirus - PPV, porcine pseudorabies virus -
PRV, goatpox virus - GTPYV) phuc v chan doan
vd san xudt vdc-xin phong chong bénh ”, ma so
DT.02/2020-HP-NVQG.
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