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MO PAU

1. TINH CAP THIET CUA DE TAI

Chat lugng sinh san cia con nai dong gop vai trd quan trong cung cap
nguon giéng tét cho chan nudi lon. O cac nude 6 nganh chan nudi lon phat
trién, trong d6 c6 Viét Nam, dan lon nai thuong gap céc van dé lién quan
dén suy giam kha nang sinh san. Porcine Parvovirus (PPV) dugc xem la
nguyén nhan gay nén Hoi chirng suy giam kha nang sinh san ¢ lon néi-
SMEDI (Stillbirth, Mummification, Embryonic Death and Infertility-chét
non, udp Xac, chét phoi va vo sinh).

V& ly thuyét, PPV 1a virus DNA soi don, qué trinh sao chép vat liéu di
truyén st dung bo méy sao chép DNA cuia vat chu, vi thé virus PPV dugc
cho 1a c6 ty 1é bién ddi di truyén thip. Tuy nhién, cac cong trinh nghién cau
trong nhitng nam gan day cho thiy mirc d6 thay thé nucleotide cia PPV la
tuong duwong véi virus RNA (khoang 10-4 thay thé/vi tri/nam). Tinh dén
thang 9/2022, da co 8 ching PPV (1-8) duoc xac nhan. Nhimg nim gan
day, nganh chan nudi lon bi anh huong rat nhiéu do xuat hién nhiéu dich
bénh nhu bénh tai xanh, I& mdm long méng, tiéu chay cip, vi thé nguy co
nhiém cac loai tc nhan gy bénh la rat cao. Khi con vat nhiém bénh, hé
mi&n dich suy giam nhanh va 1a co hoi tot cho céc tac nhan gay bénh khéac
dang ¢ trang thai tiém an co thé bung phat. Diéu nay ciing dong nghia voi
viéc tang nguy co tai td hop di truyén giita cac ching/phan nhom virus. Mic
du, PPV da xudt hién va ton tai vai thoi gian dai trén pham vi toan thé gidi,
céc vaccine sir dung hiéu qua trong 3 thap ky nay, nhung truéc thyc té trén,
viéc kiém soat, theo ddi, danh gia bién ddi di truyén va dich t& hoc phan ti
cua virus nay la thuc sy can thiét. Cong bé gan day xac nhan cé 4 chung
PPV (1-4) Iuu hanh trén lgn nudi tai nuéc ta. Hién nay van chua cé cong

trinh khoa hoc nao nghién ctiu vé dac trung di truyén, dic diém hé gen PPV



phan 1ap trén lon nudi tai mién Trung Viét Nam. Xuét phét tir co so khoa
hoc va thyc tidn trén, chiing toi tién hanh dé tai: “Nghién ctru ddc diém phan
tr gen ma hoa protein cau trdc caa virus Parvo trén lon (Porcine Parvovirus
- PPV) tai mét sé tinh mién Trung Viét Nam”. Két qua nghién ctu cua dé
tai a co so khoa hoc quan trong dé danh gia mirc do tién hoa phan tu cua
PPV, g6p phan kiém soat Hoi chiing suy giam kha nang sinh san trén lon do
PPV gay ra.

2. MUC TIEU NGHIEN CUU

2.1. Muc tiéu téng quat

Xéc dinh cé4c bién ddi trén trinh tu nucleotide va amino acid du doan cua
c4c ching PPV luu hanh & lon nudi tai mot s6 tinh mién Trung théng qua
khao sat dac diém di truyén cua virus PPV,

2.2. Muc tiéu cu thé

- Phat hién dugc cac chung PPV (1-4) lwu hanh & cac tinh mién
Trung.

- Xac dinh duoc trinh ty nucleotide gen ma hda protein cau tric cua cac
chang PPV phan lap dugc ¢ cac tinh mién Trung Viét Nam.

- Phan tich, danh gia duoc cac bién dbi di truyén & mic d6 nucleotide va
amino acid suy dién caa gen ma hoa protein cau trdc cua PPV phéan lap
duogc ¢ cac tinh mién Trung Viét Nam.

3. NQI DUNG NGHIEN CUU

Nghién ctru nay tap trung giai quyét cac noi dung chinh sau:

- Thu mau, tach chiét DNA tong s6

- Phén lap va sang loc cac chung PPV

- Khuéceh dai va xéac dinh trinh ty nucleotide gen ma héa protein cau tric
cua PPV

- Phén tich, dénh gia bién doi trinh tu nucleotide va amino acid suy dién

gen ma hda protein cau tric va xay dung cdy pha hé di truyén cac chung

2



PPV.
4. PHAM VI NGHIEN CUU

- Pia diém thu mau: 7 tinh khu vuac mién Trung (Quang Binh, Quang
Tri, Thira Thién Hué, Da Nang, Quang Nam, Quang Ngai, Binh Dinh).

- Pia diém nghién ciu: Phong Cong nghé gen dong vat, Vién Cong nghé
sinh hoc, Vién Han lam Khoa hoc va Céng nghé Viét Nam.

- Thoi gian nghién ctu: 2019-2023.

5. NHUNG PONG GOP MOI CUA LUAN AN

- Xéc dinh duoc ty 18 Iuu hanh va ty 1¢ ddng nhidm cua 4 chung PPV (1-
4) trén lon nuéi ¢ 7 tinh mién Trung.

- Giai va phan tich trinh tu gen ma hod protein cau trdc caa 03 chiang
PPV2 (M4 sb GenBank: OL913365-0L.913367) va trinh tu hé gen cua 02
chung PPV4 (Md sé GenBank: MT434668-MT434669) phan lap ¢ mién
Trung.

- Phan tich dugc méi quan hé di truyén cua cac chung PPV2 va PPV4
phan lap tai mién Trung vai cac ching PPV luu hanh trong khu vuc va trén
thé gidi.

6. Y NGHIA KHOA HQC VA THUC TIEN CUA LUAN AN

- Két qua phan tich trinh tu, danh gi4a mic d6 bién dbi di truyén, cay
phan loai di truyén cac ching PPV phan lap dugc & mién Trung Viét Nam
s& la thong tin cd gia tri trong cac nghién ciu vé dich t& hoc phan tir cac
chung PPV, hd tro hiéu qua cho cong tac quan ly, kiém soat ddi véi Hoi
ching suy giam kha nang sinh san & lgn, gop phan lam giam thiéu nhiing
thiét hai kinh té cho nganh chan nuéi lon tai cac tinh mién Trung néi riéng
va Viét Nam néi chung.

- Cung céap nguyén liéu di truyén lam co sé khoa hoc cho viéc lra chon
ching virus dé san xuat va phat trién vaccine PPV tai c4c tinh mién Trung

Viét Nam dong thoi phuc vu nghién ctu, giang day va dao tao cac chuyén
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nganh Sinh hoc, Cong nghé sinh hoc, Chén nudi va Thi y & cac trudng dai
hoc
CHUONG 1. TONG QUAN TAI LIEU
1.1. HIEN TRANG CHAN NUOI VA DICH BENH TREN LQON O
CAC TINH MIEN TRUNG VIET NAM
Chan nuéi lon xép vi tri hang dau trong cac nganh chin nudi ¢ nudc ta.
Tuy nhién, khi hau nhiét déi gi6 mua néng 4m mua nhidu & khu vuc mién
Trung dé khién nhiéu loai tic nhan gay bénh trén lon c6 diéu kién thuan loi
dé ton tai va gay thiét hai dang ké cho nganh chan nudi lon, trong d6 c6
PPV.
1.2. GIOI THIEU VE PPV VA BENH DO PPV TREN LQN
1.2.1. Phan loai PPV
PPV (Porcine Parvovirus) thugc:
Ho: Parvoviridae
Phan ho: Parvovirinae
Chi: Protoparvovirus
Loai: Ungulate protoparvovirus
Phén loai: Porcine parvovirus (PPV)
1.2.2. Pic diém sinh hgc
1.2.2.1. Hinh théi
PPV la virus khéng vo, c6 kich thudc nhd, hinh dang tron, duong kinh
virion khoang 18-26 nm, céu trac dbi xiing 20 mat.
1.2.2.2. Capsid protein
Capsid cia PPV la vo hinh cdu bao gém 60 ban sao cua VP1 hoic
VP2 sip xép theo céu tric da dién d6i xing (Chapman va Rossmann, 1993).
1.2.2.3. Hé gen
Vit ligu di truyén cua PPV 1a ssSDNA véi kich thuée phan tir dao dong

trong khoang 5-6 kb. Trinh tu phia 2 dau tan cing caa PPV tao nén ciu tric
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kep toc (Bern va Hauswirth, 1983). Hé gen cua PPV bao gdm 2 khung doc
mé chinh: ORF1 ma hoéa cho cac protein khong ciu tric NS1, NS2
(Bergeron va cs, 1993) va ORF2 ma hoéa cho céc protein vo capsid. ORF3
(chi ¢6 & PPV4) la mot khung doc ma nho, nam ¢ giira ORF1 va ORF2, ma
hoa cho protein khdng cau tric NS3.
1.2.3. Triéu chieng bénh do PPV

Mic du dbi tuong lay nhiém cua PPV la lon ¢ moi hra tudi nhung bénh
chii yéu xay ra trén lon néi voi dau hiéu 1am sang chinh 1a suy giam kha
nang sinh san, ddc trung boi hién tugng say thai, dé non, chét phdi, thai gd.
1.2.4. Dich té hec

Su luu hanh cua PPV trén toan thé gidi di dugc xéac nhan (Cadar va cs,
2012; Truyen va Streck, 2012). PPV bén véi céc yéu té moi trudng va dé
khéng tt v&i nhiéu chit sat trung thong thuong (Brown,1981). PPV lay
nhiém & lon qua ba con dudng chinh: Thire an, nude udng va phdi giéng.
1.2.5. Twong tac giira virus va té bao

PPV xam nhap vao té bao bang ca ba con dudng: (i) Nhap bao, (ii) Dai
am bao (Macropinocytosis) va (iii) Con dudng xam nhap thir ba (gia dinh).
DNA cung véi protein cia PPV sé thdm nhap vao hé gen cua vat chu va
dugc bd may di truyén cua vat cha chinh sira thanh DNA mach kép. Sau
mdi lan té bao vat chi nhan doi, DNA cua virus ciing duoc nhan doi.
1.2.6. Co ché gay bénh

Nhiém PPV gay ra hiéu tng té bao (Cytopathogenic effect-CPE) hoic
kich hoat apoptosis qua trung gian ty thé (Zhang va cs, 2019). Két qua thuc
té cua nhiém PPV phan Ién phy thudc vao chuang virus va loai té bao (Zhang
va cs, 2015).
1.2.7. Chén doin PPV

PPV c6 thé dugc phat hién bang cac phuong phap huyét hoc bao gom
xét nghiém SN, MDCF, HI, HA (Mengeling, 1972; Morimoto va cs, 1972;
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Joo va cs, 1976) hoic xét nghiém mién dich huynh quang va xét nghiém
ELISA. Hién tai, PCR va Real-time PCR la ky thuat hitu ich nhat dé phét
hién PPV trong nhiéu loai mau (Milek va cs, 2019).
1.2.8. Phdong ngira PPV

Vaccine bat hoat va vaccine nhuge doc 1a nhitng vaccine truyén théng,
da phat trién thanh miii tiém thuong quy, tao phan tng mién dich kéo dai
gilp bao vé dan lgn. Hién nay, vaccine VLP (VLP-virus-like particle) va
vaccine tai tb hop dya trén trinh tw gen VP2 caa PPV hién dang duoc
nghién ctiu phéat trién dé dan thay thé cho cac vaccine truyén thong.
1.3. TINH HINH NGHIEN CUU PPV TREN THE GIGI VA O VIET
NAM
1.3.1. Tinh hinh nghién ciru PPV trén thé giéi
1.3.1.1. Sy luu hanh

PPV da dwoc phét hién trén dan lon & hiu hét cac qudc gia ma khong
phu thudc vao gidi tinh, 6 tudi va tinh trang sic khoé cua lon. Ty 1¢ Tuu
hanh caa PPV c6 thé phu thudc vao loai miu thu thap & ting nghién ctu
Streck va cs (2013).
1.3.1.2. Bién déi di truyén & gen ma hoa protein ciu tric

Protein cdu trdc caa PPV dong vai trd quan trong trong viéc gay ra cac
tinh chat bénh khac nhau. So sénh trinh ty hé gen gitra ching 6n hoa
NADL-2 duoc sir dung lam vaccine va chung doc lyc Kresse cho thay
chang chi khac nhau & 8 vi tri nucleotide va 6/8 vi tri nay dan dén thay doi
céc amino acid dugc dich ma. Céc kiéu hinh méi véi sy thay thé amino acid
trong protein ciu tric da lam thay ddi cac dac tinh khang nguyén cua virus.
Viéc x4c dinh dic diém phan ti, da hinh nucleotide, phan tich phat sinh
chang loai dya trén trinh tw gen ma hoé protein ciu tric la can thiét cho
nhitng chién lugc méi nham kiém soat dich bénh do PPV gay ra.
1.3.1.3. Tién hoa ciaa PPV



Nhiing thap nién 80-90 cua thé ky trudc, ngudi ta cho rang PPV c6 miic
d6 bién doi di truyén thap twong duong véi vat chi. Tuy nhién, cac nghién
ctru gan day cho thay ty 1¢ bién doi nucleotide cia PPV 1a twong duong voi
ty 1¢ bién d6i nucleotide ciia cac virus RNA. Pong thoi, su phét hién 8
chung PPV (1965-2022) d4 lam thay d6i hoan toan quan diém vé sy tién
héa va mién dich hoc cua PPV, cho thiy virus nay da dang hon nhiéu so véi
cac du doan trude do.
1.3.1.4. Phét hién cac chiing PPV khéac

So sanh trinh tw gen ma hoa protein ciu tric caa PPV cho thay su bién
ddi di truyén & phan tir VP dan dén su hinh thanh cac phan nhém PPV khac
nhau. Tam ching PPV da dugc xac nhan (1965-2022) bao gom: PPV1,
PPV2, PPV3, PPV4, PPV5, PPV6, PPV7 va PPV8 (Palinski va cs, 2016; Ni
va ¢s, 2014; Xiao va cs, 2013; Cheung va cs, 2010; Huang va cs, 2010; Lau
va cs, 2008).

1.3.2. Tinh hinh nghién céu PPV ¢ Viét Nam

O Viét Nam, Hoi chung SMEDI da dugc quan tdm tir nhitng nim
1990, khéng c6 thude dic tri va tiém phong vaccine c6 thé bi bo qua nén
trong thuc té, bénh van xay ra lién tuc va phé bién ¢ hau hét cac dia phuong
trong ca nudc. Hién van chua c6 s lidu théng ké cu thé vé tac hai cua
SMEDI ¢ Viét Nam néi chung va céc tinh mién Trung néi riéng. Phuong
phap xét nghiém huyét thanh hoc da duoc sir dung dé xac nhan sy luu hanh
cta PPV trén dan lon (Pham Hung, 1999; H6 Dinh Chuc, 1995). Cac nghién
ctiu gan day da sir dung phuong phap PCR dé phét hién sy luu hanh ciia cac
PPV trén dan lgn & mot s tinh trong nuée, chi yéu tap trung & mién Béc va
mién Nam (Giap va cs, 2020; Thuy va cs, 2021). Cho dén thoi diém hién
tai, chua c6 cong trinh khoa hoc nao cong bé vé ty 1& nhiém va dic diém
phan tir gen ma hod protein cau trdc caa cac PPV phan lap & mién Trung
Viét Nam.



Chuong 2. POI TUQNG, VAT LIEU VA PHUONG PHAP NGHIEN
cuu
2.1. POI TUQNG NGHIEN CUU
Céac chung PPV (1-4) luu hanh trén lon & do tudi giét mé tai bay
tinh mién Trung.
2.2. VAT LIEU NGHIEN CUU
Téng s6 146 mau (117 mau phdi va 29 mau mau) duoc thu thap tir
lon thwong pham nudi trén dia ban bay tinh mién Trung tai cac 10 md. Mdi
tinh thu trung binh 5 16 mé, mdi 16 mé thu khéng qué 5 mau; cac trang thiét
bi, dung cu, hoad chat, moi phét hién cac chung PPV, moi khuéch dai hé
gen/gen ma hoa cac chung PPV va cac trinh ty tham chiéu.
2.3. CAC PHUONG PHAP NGHIEN CUU
2.3.1. Phwong phap thu thap miu
M3au mau va mau phdi duoc thu nhan tir lon nudi tai dia phuong tir
cac 10 mé (4 16 mé/tinh, khong qua 5 mau/ld mé). Sau khi thu, mau dugc
giit & 4°C va chuyén vé phong thi nghiém bao quan & -20°C trudc khi tach
chiét DNA tng sb.
2.2.2. Phwong phip tich chiét DNA téng s6
Téch chiét DNA theo phuong phap thuong quy & phong thi nghiém,
su dung Proteinase K; Phenol/Chloroform.
2.2.3. Phwong phap PCR
Phuong phap PCR sir dung DNA tong sb 1am khuén, tién hanh ti uu
diéu kién PCR dé khuéch dai ddc hiéu cac doan gen bang cip mdi twong
ung cho tirng doan gen.
2.2.4. Phuong phap dién di
Chuan bi gel agarose, tra mau dién di, nhuom ban gel bang Ethidium
Bromie, sau d6 quan sat va chup anh dién di.

2.2.5. Phuong phap giai trinh tw gen
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Trinh ty DNA duoc xac dinh bang méy phan tich trinh tu tu dong ABI-
3100 Avabp Genetic Analyzer cia cong ty Macrogen, Han Quédc theo
nguyén ly cua Sanger.

2.2.6. Phuwong phap xir ly va phan tich trinh tw gen

Trinh ty gen cac chung PPV phan lap dwoc: Xu ly bang phan mém
BioEdit v.7.0.9.0 (Hall, 1999); so sanh, ddi chiéu bang phan mém GenDoc
2.6 va cong cu BLAST. Gia tri do léch (skew/skewness value): duoc tinh
toan theo cbng thac AT skew = (A-T)/(A+T) va GC skew = (G-C)/G+C)
(Perna va Kocher, 1995). Trinh tu nucleotide cua cac chang tham chiéu va
cac chung nghién ctu dugc can chinh va sip xép bang cong cu ClustalW
Multiple aglinment (Thompson va cs, 1994).

2.2.7. Phwong phap xdy dwng cay phat sinh ching loai

Cay phét sinh chung loai dwoc xay dung bang phian mém MEGA X
(Kumar va cs, 2018) véi phuong phap du doan Maximum Likelihood; m6
hinh Tajima-Nei va phép thir bootstrap 13p lai 1000 lan.

2.2.8. Phwong phap xir ly s li¢u

Ty lé phat hién cac chung PPV nghién cuau, ty 1¢ thanh phan céc loai

nucleotide dwoc xtr ly théng ké bang pham mém Excel v2010.



CHUONG 3. KET QUA NGHIEN CcUU
3.1. PHAT HIEN PPV (1-4) LUU HANH TREN LON O BAY TiNH

MIEN TRUNG

3.1.1. Phéat hién PPV (1-4) lwu hanh trén lon & bay tinh mién Trung
San pham PCR phét hién PPV (1-4) duoc trinh bay & cac Hinh: 3.1; 3.2;
3.3 va 3.4. Két qua giai trinh tu cac doan gen phat hién PPV (1-4) dwoc so

sanh bang cong cu BLAST.
1 23 4567 80 @M

250

~194

M: GeneRuler 1 kb DNA Ladder (Thermo
Sciebpific)

1-2: mau am tinh

3-8: mdu dwong tinh

(+): doi chitng am tinh

(+): doi chimg dwong tinh

Hinh 3.1. Két qua dién di sain phdm PCR phat hi¢n PPV1

12 3456 7 80 +)ME

(bp)

M: GeneRuler 1 kb DNA Ladder
(Thermo Sciebpific)

1, 7: mau ém tinh

2-6, 8: mau duong tinh

250 (5): ddi chimg dm tinh

222 (F): doi chuing dwong tinh

Hinh 3.2. Két qua dién di san ph4m PCR phat hién PPV2

M: GeneRuler 100 bp DNA Ladder
(Thermo Sciebpific)

2, 3: méu ém tinh

1, 4, 5: mau dwong tinh

(-): doi chitng am tinh

(+): d6i chimg diong tinh

Hinh 3.3. Két qua dién di san ph4m PCR phat hién PPV3

M: GeneRuler 100 bp DNA Ladder
(Thermo Sciebpific);

1, 4: méu ém tinh

2, 3, 5: mdu dwong tinh

(+): doi chimg am tinh

(+): d6i chimg dirong tinh

Hinh 3.4. Két qua dién di sain phAm PCR phit hi¢n PPV4 (345 bp)

3.1.2. Két qua ty 1¢ phat hi¢n PPV (1-4) ‘
Két qua ty 1& phat hién cua PPV (1-4) trén lon nudi & bay tinh mién
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Trung dugc trinh bay trong Bang 3.1.
Bang 3.1. Ty |é phat hign PPV (1-4) trén lgn & bay tinh mién Trung

bia phuong ) Ty I& phét hién cac ching PPV (L-4) (%) Tn);(:f crn:jr:;lpeg\l/t g);)?t
PPV1 PPV2 PPV3 PPV4 ;

Quang Binh 17 0 17 (100) 0(0) 0(0) 17 (100,0)
Quang Tri 22 |18(818)| 10(455) | 3(13,6) | 6(27.3) 19 (86,4)
Thua Thién HUé | 28 |24(85,7)| 20(71.4) | 3(10,7) | 6(2L4) 25(89,3)
Pa Ning 14 | 7(50,0) | 0(0) 0(0) 0(0) 7 (50,0)

Quang Nam 16 0 6 (37.5) 0(0) 0(0) 6 (37.5)

Quang Ngai 24 | 15(62,0)| 18(75) 2(83) 0 (0) 18 (75,0)
Binh Dinh 25 |13(52,0) | 11 (44) 0 (0) 0(0) 17 (68,0)
Téng 146 | 77 (52,7) | 82 (56,2) 8(55) | 12(8.2) 109 (74,7)

Dix liéu tir Bang 3.1 cho thay PPV hién dién & lon nudi trén dia ban bay
tinh trong nghién ctiu (7/7). PPV da duoc phét hién trong tong s6 109/146
mau nghién ctu, chiém ty 1¢ 74,7%; cu thé, ty 16 mau bi nhiém PPV (1-4)
lan luot 1a: 52,7%:; 56,2%; 5,5% va 8,2%

3.1.3. Két qua ty 1¢ ddng nhiém cac chiing PPV (1-4)

Két qua ddng nhidm cac chung PPV (1-4) trén lgn & cac tinh mién
Trung cho thidy ddng nhiém PPV1/PPV2 chiém ty 1& cao nhét (34,2%) va
duy nhit mot mau dong nhidm véi 4 chung PPV (1-4), chiém ty 18 0,7%.
Xét theo dia phuong, Thira Thién Hué 1a tinh phat hién tat ca cac kiéu dong
nhiém 2/3/4 chung PPV.

3.2. TRINH TU GEN MA HOA PROTEIN CAU TRUC CAC CHUNG
PPV2 VA PPV4 LUU HANH TREN LON O CAC TiNH MIEN
TRUNG

3.2.1. Trinh tw gen m& hod protein cAu truc cac ching PPV2

Trinh ty gen VP cua ba ching PPV2 phén lap dugc trong nghién cau
nay co kich thugc phén tir 2.493 bp, duoc giri vao co so dir liéu GenBank
v6i ma sd truy cap lan luot la OL913365-OL913367. Thanh phan
nucleotide trong trinh ty gen VP cua cac chiung PPV2 phén 1ap cac tinh
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mién Trung duoc trinh bay trong Bang 3.2.
Bing 3.2. Ty I¢ thanh phan nucleotide va gia tri d léch (skew/skewness) trong

trinh tw gen VP ciia cac chiing PPV2 phan lap tai mién Trung

Chung Tén Trinh | Kich A T G C A+T | AT- | G+C | GC-skew
chang tu thuéc | (%) | (%) | (%) | (%0) | (%) | skew | (%)
(bp)
QNO03 253 | 20,8 | 29,6 | 24,2 | 46,1 | 0,097 | 53,9 0,1
PPV2 | HU10 | Gen | 2493 | 253 | 20,8 | 29,6 | 24,3 | 46,1 | 0,098 | 53,9 0,1
QBO05 VP 253 | 20,4 | 29,9 | 244 | 45,7 | 0,108 | 54,3 0,099

3.2.2. Trinh tu h¢ gen cac chiing PPV4

3.2.2.1. Trinh tx hé gen cua cac ching PPV4 phan Igp ¢ mién Trung
Viét Nam

Kich thudc phan tir hé gen cua hai chung PPV4 phéan lap trong nghién
ctru nay 1a 5.367 bp, bao gém 3 khung doc mo ORF1, ORF2 va ORF3 va
duoc g vao co so dir lieu GenBank voi ma sé truy cap la MT434668 va
MT434669. Ty ¢ thanh phan nucleotide trinh ty hé gen cua céc chung
PPV4 phan lap cac tinh mién Trung dugc trinh bay trong Bang 3.3.

Bing 3.3. Ty |é thanh phin nucleotide va gia tri dé léch trong trinh tw hé

gen ciia cac chiing PPV4 phan lap tai mién Trung

Chung Tén Trinh tu Kich A T G Cc A+T AT- G+C GC-
chung thugc (%) (%) (%) (%) (%) skew (%) skew

(bp)
PPV4 QT02 Hé gen 5.387 330 | 252 | 2255 | 19,3 | 582 0,135 41,8 0,078
QT20 330 | 252 | 225 | 19,3 | 58,2 0,135 41,8 0,075

3.2.2.2. Trinh tir gen VP cua céac ching PPV4 phan Idp ¢ mién Trung
Viét Nam
Kich thudc phén tir gen VP cua hai ching PPV4 phan lap trong nghién
ctru nay la 2.187 bp; nam trong khung doc m& ORF2. Bang 3.4 thong keé ty
I& thanh phan nucleotide va gi4 tri d6 léch AT va GC trong trinh tu gen VP
cta cac chung PPV4 phan 1ap cac tinh mién Trung.
Bang 3.4. Ty |é thanh phin nucleotide va gi4 tri dé léch trong trinh ty gen

VP ciia cac chiing PPV4 phan lap tai mién Trung
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Chung Tén Trinh Kich A T G C A+T AT- G+C GC-
chung tu thudc (%) (%) (%) (%) (%) skew (%) skew
(bp)
PPV4 QT02 Gen 2187 343 | 247 | 203 | 20,7 | 590 [ 0163 | 41,0 | 0,162
QT20 VP 343 | 248 | 202 | 207 | 591 | -0,001 | 40,9 | -0,001
3.2.2.3. Trinh ty khung doc mé ORF3 cua cac chung PPV4 phan ldp ¢
mién Trung Viét Nam
Do dai trinh ty khung doc mé ORF3 cua hai chung PPV4 phan l4p trong
nghién ctiu nay 1a 615 bp, khong co cac dot bién chén/xoa trong ving ma
hoéa. Ty ¢ thanh phan nucleotide va gié tri d¢ léch AT va GC trong trinh ty
ORF3 cua cac chung PPV4 phan lap cé4c tinh mién Trung dugc trinh bay
trong Bang 3.5.
Bang 3.5. Ty Ié thanh phan nucleotide va gia tri dé léch trong trinh tu
ORF3 ciia cac chiing PPV4 phan lap tai mién Trung
Chung Tén Trinh Kich A T G C A+T AT- G+C GC-
chuang tu thudc (%) (%) (%) (%) (%) skew (%) skew
(bp)
PPV4 QT02 ORF3 615 346 | 262 | 210 [ 182 | 608 [ 0139 [ 392 | 0,141
QT20 348 | 262 [ 208 | 182 [ 61,0 | 0071 | 39,0 | 0,067

3.2.1. Trinh tw vung gen NS1/VP1 caa cac ching PPV3
Trinh ty ving gen NS1/VP1 cua hai chung PPV3 phan lap trong nghién ciru
nay c6 kich thugc 995 bp (Bao gom: doan gen NS1 ¢6 kich thudc 229 bp va
doan gen VP1 co kich thuéc 766 bp, ma hoa cho protein ciu tric VP1).
Khong phat hién cac dot bién thém/mat nucleotide trong viing gen ma héa.
3.3. PAC PIEM PHAN TU GEN MA HOA PROTEIN CAU TRUC
CUA PPV PHAN LAP O CAC TiNH MIEN TRUNG
3.3.1. Pic diém phan ti gen ma hoa protein cdu tric cac ching PPV2
phan l@p ¢ cac tinh mién Trung
3.3.1.1. Bdc diém trinh t nucleotide gen VP ciia PPV2

Céc vi tri dot bién thay thé nucleotide va amino acid suy di&n tir trinh ty
gen VP cua ba chang PPV2 phan lap tai mién Trung khac biét so véi cac

ching tham chiéu dugc trinh bay trong Bang 3.6.
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Bing 3.6. Vi tri thay thé nucleotide va amino acid suy dién tir trinh tw gen VP

ciia ba chiing PPV2 phan lap tai mién Trung so véi cac chiing tham chiéu

Chung Vi tri thay thé bp Vi tri thay thé aa
444 T—A -
?g?_’gi%\é%? 734: C—T 245: SSF
820: A>C 274 K—Q
1794: T-A -

Dir liéu tir Bang 3.6 di cho thiy cac diém bién d6i nucleotide trén trinh
tu gen VP cua 3 chung PPV2 phan lap tai mién Trung (PPV2-QNO03, PPV2-
HU10 va PPV2- QB05), trong d6 ¢ 4 vi tri thay thé nucleotide chi phat
hién ¢ chiung PPV2-QNO03 (OL913365) khéac biét hoan toan so véi cic
chang tham chiéu cé trén co s& dir liéu GenBank & thoi diém nghién ciu.
3.3.1.2. Bdc diém trinh tir amino acid suy dién tir gen VP cia PPV2

Két qua so sanh trinh tu amino acid suy dién caa hai chung PPV2 phan
lap trong nghién ctu nay vai cac chung PPV2 tham chiéu trén GenBank
dugc trinh bay trong Hinh 3.5.

Prrae e s e e e P rra e e ey v e
240

AB07E66S PEVZ-MYA 5DGCS
0L913365 PEVZ QNO3-VN B
OLS133&& PPV2Z HUlO-VN
OLS13367 PPV2 QBOS-VN
KY586144 PPV2-BRA
EP245944 PPV2Z K-CHN
EP245943 PPV2 G-CHN
KP245940 PPV2Z A-CHN
MG345016 PPV2Z S16-CHN
MN326142 PPV2 GDE-CHN
MR092387 PPVZ DJHZ25-CHN
MN326185 PPV2 GD12-CHN
Mz57702% PEVZ-CHN
ME0%2408 PPV2Z JX32-CHN
EX51775% PPV2-HUG
EC70129¢ PPV2-HUG
JQBE0238 PPV2 F7-1BV-ROM
JQB860240 PPV2Z F3-12R-ROM fereesaaa
JQBE60243 PPVZ WB-102RZ-ROM ..... feaee
JOQB860248 PPV2 WB-82EMR-ROM - .......T.......
ECEEB7100 PPV2Z €£42-CRO ----.-T..R
JX101461 PPV2 135-US -
EF725662 PEV2Z-US

Hinh 3.5. Két qua so sanh trinh ty amino acid suy dién tir gen VP cia cac ching
PPV2 phan lap tai mién Trung Viét Nam so véi cac chiang tham chiéu

PEE TR

R

EIe

EEEE TR

Nhu dugc thé hién trong Hinh 3.5, so sanh trinh ty amino acid suy dién
d3 phat hién hai vj tri thay thé (245: S—F, 274: K—Q) trong trinh ty amino
acid suy dién caa ching PPV2-QNO03.

Két qua so sanh dot bién thay thé amino acid & cac vi tri quan trong

trong trinh ty amino acid suy dién cua cac ching PPV2 phan lap tai Viét
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Nam voéi két qua cua cac nghién ctru trude day (Sun va cs, 2015; Cadar va
cs, 2013) duoc trinh bay trong Bang 3.7.
Bing 3.7. Céc vi tri thay thé quan trong trong trinh tw amino acid suy dién tir

gen VP ciia cac chiing PPV2 phan 1ap tai mién Trung so véi cac chiing tham

chiéu
Quic gia Vitri | Nam A B C
phan [ 245 | 274 | 269 | 442 | 714 | 349 | 437 | 598 | 689 | 784 | 796
Chiing lap
Myamar | ABO76669 | 2001 | S | K | P | D | Q| S | D|D]|T]|M
0OL913365
ViétNam | QNO3 200 | F|loQ|P|D|s|s|IDpDlE|lT|IM]O
0L913366
HU10 s | kK| A|K|N|s|D]|D|T]|1|E
0OL913367
QBO5 s|kK|lP|H|N|sSs|Y|E|s|M]|O
Brazil | KY586144 | 2017 | S | K | P [ D | Q| S| D|D|[sS|M]OQ
KP245944 S| K|P|D|G|RI|IE|E]|sSs |1 ][E
KP245943 | 2014 [ s | K | P | D| G| R|EJ|E]|s |1 [E
KP245940 S| K|P|D|G|RI|IE|E]|[s /|1 [E
MKO092387 | 2018 | S | K | P | D | N| S | Db |D| T |M]|Q
MK092408 S| K|P|D|[N|s|D[|D|[T[M][|Q
Trung  |"MN326142 | 2019 | S | K [ A D[S |S|D|[DJ|T|[M][Q
Qudc  "MN326185 S| K| P|D|]S|s|D|D]|T | M]|O
MG345016 | 2017 | S | K | A | D | s | s |D|D ]| T/ 1]|E
MZ577029 | 2021 | S | K | P | D| S| s | D|D|T]|M][O
Hungary | KX517759 | 2016 | S | K | A | D | S | s | D | DT | M]|O
KC701296 | 2013 | s | T | P | D [ N| S | D|[D|s | M]O
10860238 S |[K|IA|[K|[N|s|Dpl|Dbo [T ][1][E
Romania | JQ860240 S| K|A|D|N|sSs|D|[DJ|T/]1][E
J0860243 | 2012 [ s | K| P |H|N|[S|Y|E[S|IM]OQ
10860248 S| K|P|D[N|[s|[Y[D|[s]|M]|Q
Cromania | KC687100 | 2013 | S | K | P [ D | Q | S | D | D[ T |M]OQ
JX101461 | 2012 | s | K| P | D|G|R|E|E][sSs |1 [E
My KF725662 | 2013 | s | K | P [ N| S| s |D|[DJ|s | M]O

A: Vi #rf dét bién ¢ cac chung Viét Nam khac biét so véi cac ching tham chiéu; B: Vi tri
dgt bién chju &p luc chon loc tich cyc (Cadar va cs, 2013); C: V; # dét bién quan trong xac
dinh phan nhém di truyén (Sun va cs, 2015).

Két qua phét hién dot bién tai vi tri cac motif ddc trung trong trinh ty
gen VP cua PPV2 theo nghién ctru cua Cadar trén cac chung PPV2 phén lap
& mién Trung Viét Nam duoc trinh bay trong Bang 3.8.
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Bing 3.8. Két qua phét hién dot bién tai vi tri ciia cic motif dic trung trong

trinh tw gen VP cia PPV2 (Cadar va cs, 2013)

Motifs dic trung Vi tri codon Vi tri codon Chiing PPV2
khéi ddu motif | xudt hién dot xuét hién dot

bién bién
Tin hiéu Polyadenyl hoa (PAS) 66 66 (AAGAAA) PPV2-HU10
(AATAAA) 454 454 (ACTAAA) PPV2-QB05
Vi tri lién két SP1 (GGGCGG) 36, 165, 329 329 (GGGCAG) PPV2-QN03

3.3.1.3. Mitc d¢ tuwong dong nucleotide/amino acid suy dién tir gen VP
cua PPV2

Mirc d6 tuwong dong trong trinh ty nucleotide/amino acid suy dién tir
trinh tu gen VP cua cac chung PPV2 phan lap tai mién Trung Viét Nam
(2.493 bp va 831 aa) so vai cac chung phan lap trong khu vuc va trén thé
giGi duoc trinh bay trong Bang 3.9.
Bing 3.9. Ty I¢ twong déng nucleotide va amino acid suy dién (%) tir trinh tw
gen VP ciaia cac chiing PPV2 phan lap tai mién Trung Viét Nam va so sanh véi

céc chiing tham chiéu

Kich thuéc Nucleotide Amino acid
(2.493 bp) (831 aa)
Chung
Viét Nam 95,8-97,0 95,3-97,5
Myama 96,1-98,1 95,4-98,7
Trung Nhém A 95,2-99,7 94,5-99,6
Quéc Nhém B 93,7-94,6 93,2-95,5
Chéu Au 94,9-100 93,3-100
My 93,7-96,7 93,8-97,4

3.3.1.4. Mg¢i quan hé di truyén PPV2 dua trén trinh tw gen VP

Cay phét sinh chung loai cua cac chung PPV2 phan lap trong nghién cau
nay va cac ching tham chiéu dwoc xay dung dua trén trinh tw gen VP cua
PPV2 véi kich thudce phén tir 2.493 bp (Hinh 3.6).
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61 ePPV2 QNO3-VN
| MK092387 PPV2 DIH25-CHN
MN326185 PPV2 GD12-CHN
MZ577029 PPV2-CHN
MK092408 PPV2 JX32-CHN
AB076669 PPV2-MYA
36 o KC687100 PPV2 642-CRO
KX517759 PPV2-HUG
sI” MN326142 PPV2 GD6-CHN
% MG345016 PPV2 S16-CHN - Nhéinh A
99 JQ860240 PPV2 F3-12R-ROM
90 @ PPV2 HU10-VN
100 JQ860238 PPV2 F7-1BV-ROM
100« PPV2 QB05-VN
JQ860243 PPV2 WB-102R2-ROM
99 [ KC701296 PPV2-HUG
89 JQ860248 PPV2 WB-826MR-CHN
KY586144 PPV2-BRA
100 KF725662 PPV2-US
JX101461 PPV2 135-US
100 |~ KP245944 PPV2 K-CHN
9ol KP245943 PPV2 G-CHN
91" KP245940 PPV2 A-CHN

100

63

61

54

Nhénh B

0.01

Hinh 3.6. Cay phat sinh chiang loai PPV2 dua trén trinh tw nucleotide gen VP
(2.493 bp) thu dwgc tir mdt sé tinh Mién Trung Viét Nam va cac trinh tw gen
tham chiéu.

3.3.2. Pic diém phan t# gen ma hoa protein cdu tric cac ching PPV4
phan l@p ¢ céc tinh mién Trung

3.3.2.1. Bdc diém phan tiz hé gen PPV4

Vi tri dot bién thay thé nucleotide dan dén thay thé trong trinh tw amino
acid suy dién tir trinh ty ORF1 cua cac chung PPV4 phan lap tai mién Trung
duoc thé hién trong Hinh 3.7.
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120 130 40
GQ38745S PPV4 17 TGGCCTGATATATTT
GQ387500 PEPV4 14 0 e e e e e,
NC0O14€€S PPV4
JOB8€8714 PPV4 WB—209CV
JOB8EB8T71E6 PPV4 WB—S549BH @ - == s e oo e oo - e e e e e
JOBE871S PPV4 WB—-542BH @ - ----- .- - oo - B
JQB8E8713 PPV4 WB-1L95HR = =« e=esesme oo - e e e e e
GUSTB8SE67 PPV4 JS0510-5644 - -- e - e e e e e
GUS78S6€S PPV4 HENOS22-5€645 --=-=-=-=-=-=+-=-=--- - - e e e e e
GUST78S68 PPV4 JS0510-5400 - -« ew v - e e e e e
GU978S€4 PPV4 HENO9S22-5400 - ---------- - - - B

MG345027 PPV4—SERUM—SMU - -------«-«----
MT434667 PPV4—QONilT7 e eeaBaon.
MT434668 PPV4—QTO2
MT434€69 PPV4—QTZ0

Hinh 3.7. Vi tri dot bién thay thé nucleotide va amino acid trong khung doc mé
ORF1 caa trinh tw hé gen PPV4.

3.3.2.2. Ddc diém phan tir gen VP cia PPV4

Pdc diém trinh ty nucleotide gen VP cia PPV4

Két qua so sénh trinh tu nucletide gen VP cua cac chung PPV4 phan lap
tai mién Trung va cac chiing tham chiéu duoc trinh bay trong Hinh 3.8.

I R AL AR R R AR RN RN EEE R R R R RN RE RN

110 120 710 800 810 830 900 910
GQ387499 PEV4 17 CTACTTGCAAACT CATTTAZ GOTTTCGRAGATG ACTGCCA ACTCATACAGAAC
GQ387500 PEV4 14 . JE . ce e e ..
NCO14665 PRV4
JQB68T14 PPV4 WE-209CV
JQB63716 PPV4 WB-549BH
JQBE8715 PPV4 WE-542BH
JQB63713 PPV4 WB-195HR
GU9T89E7 PEV4 JS0910-5644
GU9ITE9ES PPV4 HENDOS22-5645 .
GU973963 PPV4 JS0910-5400
GU978964 PEV4 HENDS22-5400 .
HMO31135 PPV4 S0918b
HMO31134 PPV4 JS0918a
MG345027 PPV4-SERUM-SMU
MT434667 PPV4-QNil7
MT434668 PPV4-QT02
MT434669 PPV4-GT20

HMHEEEEAEaEaaE.

IEREREH

PEUTE YT v e rrenrren e e vprene rprene
1330 1360 1370 1380 1400 1560 1590

GQ387499 PPV4 17 AAGATGGT( TAGAGAAARAACGAGTTTCAGATA' TGGATCAT TAARAR ACCATGG
60387500 PPV4 14 - R B . .o
NCO14665 PPV4
JQB8E8714 PPV4 WB-209CV
JQB68716 PPV4 WB-549BH
JQBEBTLS PPV4 WB-542BH
JQB8E8713 PPV4 WB-195HR
GUS78967 PPV4 J30910-5644
GU978965 PPV4 HEN0522-5645 -
GU978968 PEV4 JS0910-5400
GU978964 PPV4 HEN0922-5400 -
HMO031135 PPV4 S0918b -
HEM031134 PPV4 JS0918a
MG345027 PPV4-SERUM-SMU
MT434667 EPV4-QNil7
MT434668 PPV4-QTO2
MT4346659 PPV4-QT20

P prE e e e rrr rparen v ran e v prirr e vrprees tnijee

1700 1730 1830 1970 2040 2070
50387499 PEV4 17 TGGGAT GRTCRRE LGCZ ACATATTTGE BGGARAL TC
GQ387500 PPV4 14 ceBa. - . P -
NC014665 PPV4
JQBE8T714 PPV4 WB-209CV
JOB868716 PPV4 WB-S549BH
JOB868715 PPV4 WB-S542BH
JQB68713 PPV4 WB-1S5HR
GU978967 PEV4 J80910-5644
GU978965 PPV4 HEN(0922-5645.
GU978968 PPV4 J30510-5400 ..A.
GUS78964 PPV4 HEN0922-5400..
HM031135 PPvV4 S0518b LB
HM031134 PPV4 JS0918a LB
MG345027 PPV4-SERUM-SMU

G

MT434667 PPV4-QNil7 A, .G.
MT434668 PPV4-QTO2 ..B. .G.
MT434669 PEV4-QT20 LB G R H -

Hinh 3.8. Két qua so sanh trinh tw nucleotide gen VP cia cac chiing PPV4 phan
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Iap tai mién Trung so véi cac chiing tham chiéu.

Bing 3.10. Vi tri thay thé nucleotide va amino acid suy dién tir trinh tw gen VP
caa hai ching PPV4 phéan 1ap Quang Tri so véi cac chiang tham chiéu.

Chiing Vi trf thay thé bp Vi tri thay thé aa
714: A—G -
906: C—»T -
PPV4-QT02 1365: A—T 455; E5D
1405: C—>G 469: -V
1593: A—G 531: H—Q
1563: A—>G -
PPV4-QT20 1977. G—>A -
2068: C—T 690: P—S

Két qua so sanh trinh tu amino acid suy dién caa hai chung PPV4 phan
GenBank
dugctrinh bay trong HInh 3.9. oo

lap trong nghién ciru ndy véi cac chung PPV4 tham chiéu trén

GQ387495
GQ387500
NCOl4€€S
JQBEBT14
JQBEBT1E
JQBEB715
JQBEBT13
GU978967
GUSTB9ES
GUS78968
GUST78964
HM031135
HM031134
MG345027
MT434667
MT434668
MT434665

PEV4 17

PEV4 14

EVE

PEV4 WB-209CT
TEV4 WB-549BH
PEV4 WB-542BH
PPV4 WB-195HR R
PPV4 JS0910-5644 -
PPV4 HEN0522-5645....
PPV4 JS0910-5400
PPV4 HEN0522-5400 .
PPV4 S0918b

PPV4 JS0918a
PEV4-SERUM-SMU
PPV4-QNil7
PEV4-QT02
PEV4-QT20

|

480 490
GO387499 LARTERECPGPRCGDT
GQ387500
NC014665
JQ868714

PPV4 17

PEV4 14

PEV4

PPV4 WB-209CV
JQ8E8716
JQ868715
JO86E8713
GUS78567
GUS78965
GUS78568
GUS78964
HM031135
HM(031134
MG345027
MT434667
MT434668
MT434669

PPV4 WB-549BH
PPV4 WB-542BH
PPV4 WB-195HR
PPV4 J30910-5644
PPV4 HEN0922-5645 .
PPV4 J30910-5400
PPV4 HEN0922-5400
PPV4 S0918b
PPV4 J30918a
PPV4-SERUM-SMU
PEV4-QNil7
PPV4-QT02
PPV4-QT20

720

670 680 690 700

GQ387499
GQ387500
NC014665
JQB868714
JQBEBTLE
JQBE8T1S5
JQ868713
GUS78967
GU978965

PPV4 17

PPV4 14

TEV4

PEV4 WB-209CV
PEV4 WB-549BH
PEV4 WB-542BH
PEV4 WB-195HR
PPV4 JS0910-5644
PPV4 HEN(0922-5645 ...
PPV4 JS0510-5400 ..
PPV4 HEN0922-5400 .
PPV4 S0918b
PPV4 JS0918a

GUS785968
GUST8964
HM031135
HM031134
MG345027
MT434667
MT434668
MT434669

PEV4-SERUM-SMU
PPV4-ONil7
PEV4-QTO2
PPV4-QT20

Hinh 3.9. Két qua so sanh trinh tw amino acid suy dién tir gen VP ciia cac chiing
PPV4 phan lap tai mién Trung Viét Nam so véi cac chiang tham chiéu.

Két qua so sanh thay thé amino acid tai cAc vi tri tiém nang trong trinh
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tu amino acid suy dién tir gen VP ctia cac chung PPV4 phan 1ap tai Quang
Tri véi két qua cia cac nghién ciru trude day (Sun va cs, 2015; Cadar va cs,
2013) duoc trinh bay trong Bang 3.11.

Bang 3.11. Céc vi tri thay thé quan trong trong trinh ty amino acid suy dién tir gen VP
cua cac chiing PPV4 phén 13p so véi cac ching tham chiéu

Qubc Vitri | Nim A B
gia phan 53 69 17 41 45 46 46 56 58 72
Chiing p | 1] o8| 6| 5|09 7]3]2
GQ387499 2010 H P S E E R | G T Q
My GQ387500 2010 H P S K E R | E A Q
NC014665 2018 H P S E E R | G T Q
MT434667
ONi17 olprls|k|pb|R|VI|IE|T]O
Viét MT434668 2020
Nam QT02 Q P S K D R Vv E T Q
MT434669
QT20 Hls|s|k|lolk|1]|E|]T]|o
JQ868713 H P S K E R | E T Q
Roman | JQ868714 H P S K Q K | E T Q
ia JQ868715 2012 H P S K Q R | E T Q
10868716 H|lP|S|K|Q|K|I]|E|T]|O
GU978964 HlP|lPIK|IO|KI|IT|E|T]|O
GU978965 H|P|S|K|O|K|1I|E|]T|Q
Trung | -8U978%67 H|lP|P|K|OQ|K|I|E|T]|O
Quéc GU978968 2010 H P S K Q K | E T Q
HMO031134 H P S K Q K | E T P
HMO031135 H P S K Q K | E T P
MG345027 2018 H P S E E R | G T Q

A: Vi tri dgt bién & cac chung Viét Nam khac biét so véi cac ching tham chiéu;
B: Vi i dgt bién quan trong (Sun va cs, 2015; Cadar va cs, 2013).

3.3.2.3. Bdc diém phan tir ORF3 ciia PPV4

Két qua so sanh trinh tu nucleotide va amino acid suy dién tir khung doc
m¢& ORF3 cua cac chung PPV4 phan 14p tai Quang Tri vai cac ching tham
chiéu cho thay chi phat hign mot vi tri dot bién thay thé duy nhat trong trinh
tu nucleotide ¢ chung PPV4-QTO02 (240: A—G).

3.3.2.4. Mirc d6 tuwong dong nucleotide/amino acid cia PPV4 phan ldp
tai mién Trung Viét Nam

Két qua so sanh mirc do twong dong trinh ty nucleotide va amino acid
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suy dién cua ORF1, ORF2, ORF3 va trinh tu hé gen giita cac ching PPV4
phan lap tai mién Trung Viét Nam so véi cac chung phan lap trong khu virc

va trén thé gidi dugc trinh bay trong Bang 3.12.

Bing 3.12. Ty I¢ twong ddng nucleotide va amino acid (%) ciia ORF1, ORF2,

ORF3 va trinh ty hé gen giita cac chiing PPV4 phan lap tai mién Trung Viét

Nam so véi cac chiing tham chiéu

Trinhty | Kich thuéc Nguén gbc cac chiing PPV4
phan tir Mién Mién Bic Trung My Romania
Trung Viét | Viét Nam Quéc
Nam
ORF1 1797 bp 99,6 99,7-99,8 99,1-99,6 99,1-99,2 99,1-99,8
598 aa 99,4 99,6-99,8 98,6-99,6 98,4-98,9 99,1-100
ORF2 2.187 bp 99,1 99,3-99,7 98,9-99,6 98,9-99,3 99,2-99,7
728 aa 99,3 99,3-100 99,3-99,8 99,3-99,4 99,1-99,8
ORF3 615 bp 99,8 99,6-99,8 99,1-100 99,6-99,8 99,8-100
204 aa 100 100 99,0-100 100 100
Hé gen 5.367 bp 99,3 99,4-99,6 98,7-99,4 98,8-99,0 99,0-99,5
1500 aa 98,7 98,8-99,3 98,0-98,9 98,0 98,2-99,0

3.3.2.5. Méi quan h¢ di truyén céc chiing PPV4

Céy phét sinh chung loai dugc x&y dung dua trén cac trinh tu hé gen

(5.367 bp) va gen ma hoa protein ciu tric (2.187 bp) dugc trinh bay trong

Hinh 3.10 va Hinh 3.11.

100 | GUITB96T PPV4 JS0910-5644

99| ' GUSTS968 PPV4 JS0910-5400

| HV031135 PPV4 509180

100 2 1 China

— 100 HMO31134 PPV4 J50918a

| GUI78965 PPV4 HEN0I2-5645

‘ 100 GUBT8964 PPV4 HEN0922-5400

_“L! —_— -Vietnam
—— JQBBB713 PPV WB-195HR k
omania
= — JQ8B8714 PPV4 WB-209CV

]

1 Vietnam
Y] SE—
% JQ858716 PPV4 WB-5498H
<{ }- Romania
—— JQB68715 PPV4 WB-5428H
— [ GQ387500PPV4 14 usa
0 MG345027 PPV4-SERUMSMU china
sl W GQ387499 PPV4 17 }_
n' W NC 014665 PPV4

21




Hinh 3.10. Cay phat sinh chiing loai PPV4 dwoc xay dung dua trén trinh tw hé gen gan
nhw hoan chinh ciia PPV4 (5.367 bp) thu dwgc tir Vit Nam va cac trinh te tham chiéu.

77| GU978967 PPV4 JS0910-5644
62| GU978968 PPV4 JS0910-5400

HMO31135 PPV4 S0918b

76 Trung Qubc

%5 HMO031134 PPV4 JS0918a
GU978965 PPV4 HEN0922-5645
5289 GU978964 PPV4 HEN0922-5400
* MT434669 PPV4-QT20 Vigt Nam
GQ387500 PPV4 14

GQ387499 PPV4 17 - My
99 ;

5% NC 014665 PPV4
MG345027 PPV4-SERUM-SMU Trung Qubc

JQ868713 PPV4 WB-195HR

Romania
JQ868714 PPV4 WB-209CV

58 ® MT434667 PPV4-QNil7

55 Vigt Nam

® MT434668 PPV4-QT02

0.0020

Hinh 3.11. Cay phit sinh chiing loai PPV4 dugc xdy dung dua trén trinh tw gen ma hoa
protein capsid hoan chinh ciia cic ching PPV4 (2.187 bp) phén ldp & mién Trung Viét
Nam va trinh ty tham chiéu.
3.3.3. Pic diém phan tir ving gen NS1/VP1 ciia cac chiing PPV3 phin
1ap & cac tinh mién Trung

Trinh ty vung gen NS1/VP1 (995 bp) cua hai chung PPV3-QN16 va
PPV3-QT4 ¢6 bay vi tri nucleotide khac biét hoan toan so véi cac chung
tham chiéu (39: A—T; 131: G—C; 137: T->G va 542: T—C; 930: T—G;
932: G—A va 949: G—A), dan dén thay thé amino acid suy dién & hai vi tri
234 (L—>W) va 235 (D—N). Cay phat sinh ching loai xdy dung dua trén
trinh ty doan gen ma hoa protein cau triic VP1 ctia PPV3 (305 bp) cho thay
cac ching PPV3 phan lap tir Quang Ngdi va Quang Tri ¢c6 mbi quan hé gan

giii v6i cac ching PPV3 ¢6 ngudn gde tir Trung Qudc va My.
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KET LUAN VA KIEN NGHI

KET LUAN

1. Da phat hién sy luu hanh cia PPV (1-4) trén dan lon ¢ bay tinh
mién Trung Viét Nam bang phuwong phap PCR khuéch dai doan nucleotide
dic trung cua ting ching. Ty 1¢ phét hién PPV (1-4) & 7 tinh mién Trung
lan luot 1a: 52,7% d6i véi PPV 1; 56,2% d6i voi PPV2; 5,5% dbi véi PPV3
va 8,2% ddi v6i PPV4. Bong nhiém céc ching PPV (1-4) ciing di duoc
phét hién 4/7 tinh nghién ctu (Quang Tri, Thira Thién Hué, Quang Ngai va
Binh Binh); trong d6 dong nhidm 2 chang PPV1/PPV2 & lon nudi tai Thira
Thién Hué chiém ty I¢ cao nhat véi 67,9 %.

2. Da giai trinh ty gen ma hoa protein ciu tric cua 3 chung PPV2
phan lap tir lon nubi & cac tinh Quang Ngai, Thira Thién Hué va Quang
Binh véi kich thuéc 2.493 bp (ma s GenBank: OL913365-0L913367);
trinh tu toan b hé gen cua 2 chung PPV4 phén l4p tai Quang Tri cé kich
thudc 5.367 bp (mé sé GenBank: MT434668 va MT434669), bao gém 3
khung doc mé: ORF1, ORF2 va ORF3 véi kich thude twong tng lan luot 1a
1.797 bp, 2.187 bp va 615 bp).

3. Két qua phan tich trinh tw gen ma hoa protein cau tric cua ba
chung PPV2 da phat hién bdn vi tri dot bién thay thé nucleotide (444:
T—A, 734: C—T, 820: A—C va 1794: T—A), trong d6 c6 hai dot bién dan
dén thay thé amino acid suy didn ¢ hai vi tri: 245 (S—F) va 274 (K—Q)
khéc biét hoan toan so véi cac ching tham chiéu. Két qua phan tich trinh tu
hé gen cua hai ching PPV4 da phat hién mot dot bién thay thé nucleotide
(124: G—A) dan dén thay thé amino acid (42: D—N) trong khung doc m&
ORF1 va tdm vi tri thay thé trong trinh tu nucleotide ctia gen ma hoé protein
cau trac (ORF2) (714: A—G, 906: C—T, 1365: A—T, 1405: C—G, 1593:
A—G, 1563: A—G, 1977: G—A, va 2068: C—T) dan dén bén thay thé
trong trinh ty amino acid suy dién & cac vj tri 455 (E—D), 469 (I-V), 531
(H—Q) va 690 (P—S) khac biét hoan toan so véi cac chang tham chiéu.
Cac dot bién thay thé nucleotide/amino acid suy dién chu yéu tap trung
trong trinh tw gen ma hoa protein cau tric (ORF2) cua cac chung PPV4
phéan lap.

4. Cay phat sinh chung loai duwoc xay dung dua trén trinh tu gen ma
hoé protein c4u tric caa PPV2 (2.493 bp) va hé gen cua PPV4 (5.387 bp).
Ba chung PPV2 phén lap tai Quang Binh, Thua Th|en Hué va Quang Ngéi
cé quan hé gan giii voi cac chung PPV2 c6 ngudn gdc tir chau Au va Trung
Quéc. Cac chung PPV4 phan l1ap tai Quang Tri ¢6 quan hé gan giii véi cac
ching PPV4 Romania va Trung Qudc.
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KIEN NGHI

1.  Can sang loc thém nhiéu ching PPV phan lap tai Viét Nam, dé tim
hiéu c6 hay khong sy luu hanh cua cac ching PPV khac (PPV5-8), nham b
sung dit liéu vé PPV trén dan lon nudi tai Viét Nam.

2. Tién hanh giam dinh sy c6 mat cua PPV & céac loai lon (nai, sau cai
sira, choai), va tinh tring cta ching nham kiém soat cac ngudn lan truyén
virus.

3. Giai ma toan bo hé gen/ gen ma hoa protein ciu tric cua cac PPV
trén lon dang luu hanh dé so sanh vai cac chang hién c6 ¢ cac ving dia ly
khéc nhau nham danh gia dac diém dich t& hoc phan tir cia chung.
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