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MO PAU

1. TINH CAP THIET CUA DE TAI

Chét luong sinh san cta con nai dong gop vai trd quan trong cung cap
ngudn giéng t6t cho chin nudi lon. O cac nude co6 nganh chin nudi lon phat
trién, trong d6 c6 Viét Nam, dan lon nai thuong gip cac van dé lién quan dén
suy giam kha nang sinh san. Virus Parvo trén lon (Porcine Parvovirus-PPV)
dugc xem la nguyén nhan gay nén Hoi chiing suy giam kha nang sinh san & lon
nai véi cac dau hiéu dic trung 1a chét non, udp xac, chét phéi va vo sinh
(Stillbirth, Mummification, Embryonic Death and Infertility-SMEDI).

Vé ly thuyét, PPV la virus DNA soi don, qua trinh sao chép vat ligu di
truyén sir dung bd may sao chép DNA cuia vat chu, vi thé PPV dugc cho 1a co
ty 1& bién d6i di truyén thap. Tuy nhién, cac cong trinh nghién ctru trong nhiing
nam gan day cho thay mirc d6 thay thé nucleotide cia PPV 14 twong duong vai
virus RNA (khoang 10 thay thé/vi tri/nam) (Streck va cs, 2011). Ching PPV
phan lap & Plic ndm 1964 c6 sy khac biét di truyén 16n so véi cac ching tham
chiéu trén GenBank va chiing virus vaccine hién dang st dung. Tinh dén thang
9/2022, d3 c6 tam chung PPV (1-8) dugc xac nhan. Nhimg ndm gan day, nganh
chan nuéi lon bi anh hudng rat nhidu do xut hién nhiéu dich bénh nhu bénh
tai xanh, 1&6 mom long moéng, tiéu chay cép, vi thé nguy co nhiém cac loai tac
nhan gay bénh la rt cao. Khi con vat nhiém bénh, hé mién dich suy giadm nhanh,
tao co hoi tot cho cac tac nhan gy bénh khac dang & trang théi tiém an co thé
bung phét. Diéu nay ciing déng nghia véi viée ting nguy co tai to hop di truyén
giita cac chung/phan nhom virus. Mic du PPV di xuat hién va ton tai véi thoi
gian dai trén pham vi toan thé gidi, cac vaccine sir dung hiéu qua trong ba thap
ky nay, nhung trudc thuc té trén, viée kiém soat, theo ddi, danh gia bién doi di
truyén va dich t& hoc phan tir cia virus ndy la thuc su can thiét. Nghién ciru

phat hién cac chung PPV luu hanh trén thyc t& va tim hiéu dic diém phan tur



gen ma hoa protein cau tric ctia chiing s& cung cp nhiing thong tin quan trong
cho cong tac xay dung chuong trinh vaccine dat hiéu qua toi vu trong phong
ngira PPV trén lon. Cac cong bd gan ddy xac nhan c6 bon chiung PPV (1- 4) luu
hanh trén lon nudi tai nudc ta (Nguyen va cs, 2022, Thuy va cs, 2021). Hién
nay van chua c6 cong trinh khoa hoc nao nghién ctru vé dic trung di truyén,
dic diém hé gen cac PPV phan 1ap trén lon nuoi & mién Trung Vi¢t Nam. Xuit
phat tir co s& khoa hoc va thyc tién trén, chung t6i tién hanh dé tai: “Nghién
ciru dic diém phan tir gen ma hoa protein ciu tric cia virus Parvo trén
lon (Porcine Parvovirus - PPV) & mét so tinh mién Trung Viét Nam” nham
cung cip co s¢ khoa hoc quan trong dé danh gia muc d6 tién hoa phan tir cua
PPV, g6p phan kiém soat Hoi chimg SMEDI trén lgn do PPV gay ra & khu vuc
mién Trung Viét Nam.
2. MUC TIEU NGHIEN CUU
2.1. Muc tiéu tong quat

Xac dinh cac bién ddi trén trinh tu nucleotide va amino acid du doan cua
cac ching PPV luu hanh & lon nudi tai mot s6 tinh mién Trung thong qua khao
sat dac diém di truyén cia virus PPV.
2.2. Muc tiéu cu thé

- Phat hién duogc cac chung PPV1, PPV2, PPV3 va PPV4 luu hanh & cac
tinh mién Trung.

- Xac dinh dugc trinh ty nucleotide gen ma hoéa protein cAu tric cla céc
chung PPV phan 1ap dugc & cac tinh mién Trung Viét Nam.

- Phan tich, danh gia duoc cac bién d6i di truyén o muc do nucleotide va
amino acid du doan cia gen ma héa protein cau trac ciia PPV phan 1ap duoc &

céc tinh mién Trung Viét Nam.



3. NOI DUNG NGHIEN CUU
3.1. Thu miu, tich chiét DNA tong s6

- M&u mau, mo phdi lon & d6 tudi giét thit duge thu tai cac 10 md thudce
bay tinh mién Trung (Quang Binh, Quang Tri, Thira Thién Hué, Pa Nang,
Quang Nam, Quang Ngai va Binh Dinh).

- Tach chiét DNA tbng sd tir cac mau thu duoc.
3.2. Phan 1ap va sang loc cac ching PPV

Str dung cac cap mdi dic hiéu voi tung chung PPV dé khuéch dai doan
gen tuong tng bang phan tng PCR, tir d6 xac dinh ty 1& nhiém cac chung PPV
o tung dia phuong.
3.3. Khuéch dai va xic dinh trinh t nucleotide gen ma hoéa protein cau
truc cua PPV

- St dung céc mdi dic hiéu véi tung doan gen nham khuéch dai gen ma
hoéa protein cau triic PPV,

- Kiém tra chat luong va kich thuéc phan tir doan gen khuéch dai bang
dién di gel agarose.

- Ghép ndi va hiéu chinh trinh tu gen dua trén két qua phan tich trinh tu
nucleotdide.
3.4. Phan tich, danh gia bién d6i trinh tw nucleotide va amino acid dy don
tir gen ma hoéa protein céu tric va xdy dung ciy phat sinh chiing loai cac
chung PPV

- Phan tich danh gia mirc d6 tuong dong trinh ty nucleotide va amino acid
tuong mg gitra cac chung PPV phén lap bang phan mém GenDoc 2.6; so sanh
bién d6i di truyén vdi cac ching PPV da phan lap trong khu vuc va trén thé gisi

- Xay dung cay phat sinh chung loai dya trén trinh ty hé gen va gen ma
hoa protein cdu triic bang phan mém MEGA X dé danh gia xu hudéng bién doi

di truyén, dong thoi xac dinh phan nhom cac ching PPV dang luu hanh tai cac



tinh khu vuc mién Trung Viét Nam véi cac chung PPV luu hanh trong khu vuc
va trén thé gioi.
4. PHAM VI NGHIEN CUU

- C4c chiing PPV trén lon thuong pham & do tudi giét mo.

- Pia diém thu mau: Bay tinh khu vyc mién Trung (Quang Binh, Quéng
Tri, Thira Thién Hué, Ba Nﬁng, Quang Nam, Quang Ngai va Binh Dinh).

- Pia diém nghién ctru: Phong Cong nghé gen dong vat (P601-602, nha
B4), Vién Cong nghé sinh hoc, Vién Han lam Khoa hoc va Cong ngh¢ Viét
Nam, s6 18, duong Hoang Quéc Viét, phudng Nghia D6, quan Cau Gidy, thanh
phd Ha Noi.

- Thoi gian nghién ctru: 2019-2023.

5. NHUNG PONG GOP MOI CUA LUAN AN

- Xac dinh dugc ty 1¢ luu hanh va ty 1€ déng nhiém cua bon chung PPV1,
PPV2, PPV3 va PPV4 trén lon nudi ¢ bay tinh mién Trung.

- Giai va phan tich duoc trinh ty gen ma hda protein ciu tric ctiia ba ching
PPV2 (Mi s6 GenBank: OL913365, OL913366 va OL913367) va trinh ty hé
gen cua hai chung PPV4 (M3 s6 GenBank: MT434668 va MT434669) phan lap
& mién Trung.

- Phén tich duoc mdi quan hé di truyén cua cac chung PPV2, PPV3 va
PPV4 phan 1ap tai mién Trung véi cac ching PPV luu hanh trong khu vuc
va trén thé gioi.

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

- Két qua phan tich trinh ty, danh gia mirc d6 bién ddi di truyén, cay phat
sinh chung loai cac chung PPV phan ldp dugc ¢ mién Trung Viét Nam va so
sanh v6i cac chung PPV luu hanh trong khu vuc va trén thé gi6i sé& 1a théng tin
c6 gia tri trong cac nghién ctru vé dich t& hoc phén tir cac ching PPV, hd trg

hiéu qua cho cong tac quan ly, kiém soat bénh trén lon, dac bi¢t d61 vé1 Ho1



chtimg SMEDI, gép phan lam giam thiéu nhiing thiét hai kinh té cho nganh chan
nudi lon tai cac tinh mién Trung néi riéng va Viét Nam néi chung.

- Cung cép cac dan liéu khoa hoc cp nhat, phuc vu nghién ciru, giang
day va dao tao cac chuyén nganh Sinh hoc, Cong ngh¢ sinh hoc, Chan nubi va

Thu y & céac truong dai hoc.



CHUONG 1
TONG QUAN TAI LIEU

1.1. HIEN TRANG CHAN NUOI VA DICH BENH TREN LON O CAC
TINH MIEN TRUNG VIET NAM

Chin nubi lon xép vi tri hang dau trong cac nganh chin nudi & nudc ta,
cung véi canh tac lia nudc di tro thanh hai hgp phan quan trong trong hé théng
san xudt nong nghiép & Viét Nam. Thit lon chiém dén hon 70% trong co cu
cac loai thit st dung trong bira dn ctia nguoi Viét. Theo s6 liéu cua Té)ng cuc
thdng ké (2022), chan nudi lon chiém 60-64% trong co ciu dan vat nudi cia
Viét Nam & giai doan 2020-2023.

Vé quy md, chan nudi lon & nudc ta trude kia chi yéu 1a chin nudi truyén
théng theo nong hd vo1 mat s6 loi thé nhu tan dung duogc ngué)n lao dong va thirc
an thira, tao ngudn phan bén hitu co cho canh tac nong nghiép. Tuy nhién, loai
hinh chin nudi nay ton tai nhiéu nhuoc diém nhu: C6 muc dau tu thap, khong
gian chudng trai da phan nho hep, mat d6 nudi cao, nang suat thap, kho kiém
soat dugc chat lugng va dich bénh (C6i va cs, 2010). Hién nay, xu hudng tat yéu
ctia nganh chin nudi lon & nudc ta 1a thuc hién chuyén dbi tir chan nudi theo quy
mo nho 1¢ sang quy mo trang trai chuyén nghiép. Thuc té cho thy trong 5 nam
vira qua, ty 1¢ chan nudi nong ho giam tir 5-7%/nam, riéng nam 2019-2022, loai
hinh chan nuéi theo ndng ho da giam 15-20%. Hién nay san lugng lon san xuat
trong nong ho nho 1é giam con 35-40%; san lugng lon san xuat trong hd chuyén
nghiép va trang trai dat chiém 60-65% (Cuc Chin nudi, 2023). Pdng thoi, viéc
g dung khoa hoc cong nghé trong san xuat da hd trg tich cuc cho nganh chin
nudi lon & nude ta phat trién theo hudng cong nghiép khép kin nhim nang cao
san luong, rat ngan thoi gian va tiét kiém chi phi san xuat.

Vé san luong, sb lidu tir Tong cuc Thong ké (2023) cho thiy san luong
thit lon hoi xuét chué)ng nam 2019 cua ca nudce dat ~4,1 triéu tin va tiép tuc

gidm trong ndm 2020, xuéng con ~4,04 triéu tn do anh huong cua dich Ta lon



chau Phi. Sau do, san lugng thit lon hoi da tang trudng trd lai trong nam 2021
va 2022 tuong ung dat ~4,2 tri¢u tn (tang ~4,9 % so vd1 nam 2020), dat ~4,5
triéu tan nam 2022 (ting ~6,7% so v4i nim 2021). Trong 6 thang dau nim
2023, tong dan lon ca nudc ude ting 2,5% so véi cung ky ndm 2022, san luong
thit lon hoi xuét chué)ng ude dat 2,3 triéu tan, tang 6,5% so voi cung ky nam
2022 (Téng cuc Théng ké, 2023).

Nhitng thanh tuu trén 12 két qua cta viéc phat huy nhitng vu diém cta chin
nudi lon tai Viét Nam, bao gém: Thoi gian chin nudi ngin, stc ting trudng
nhanh, chu ky tai san Xuét ngén, cung v61 nhitng 1oi thé ty nhién va tan dung
ngudn phu pham ndng nghiép (Bé va cs, 2016). Tuy nhién, khi hau nhiét doi gid
mua v6i dic trung ndng 4m mua da khién nhiéu loai tic nhan gy bénh trén lon
tdn tai va luu hanh trong tho1 gian dai trén dan lon ndi dia. Trong do, dich Ta lon
chau Phi, dich L& mdm long mong va dich Tai xanh 1a ba dai dich da gay thiét
hai dang ké cho nganh chin nuéi lon ¢ nudc ta trong thoi gian gan day.

Dich Ta lon chau Phi (African swine fever-ASF) xuit hién & Viét Nam
vao nam 2019 va gay ra thiét hai ning né cho nganh chin nudi lon. Tinh dén
cudi nam 2019, dich da xay ra tai 8.527 xa thudc 667 huyén cua tat ca cac dia
phuong trén ca nudc vai tong sé lon tiéu hily gan 6 triéu con, tuong duong voi
tong trong luong 340,8 nghin tin (Tong cuc Théng ké, 2021). Nhin chung, dot
dich nay da gay ra thiét hai dang ké: Té)ng dan lon sut gidm manh; san luong
thit lon hoi xut chudng trong nim 2019 giam sau so v6i nam 2018; tinh dén
cudi 2019, tong dan lon ca nudce giam 25,5% so véi cung thoi diém nam 2018
(Tong cuc Thong ke, 2021).

Sau dich Ta lon chau Phi, L& mém long méng (LMLM) (Foot-and-mouth
disease-FMD) & lon 1a dai dich thir hai gy thiét hai ning né cho nganh chin
nuoi lon Viét Nam. Tir nam 2016 - 2020 (thang 6/2020), Viét Nam da xay ra
1.760 6 dich LMLM tai 1.461 x&, phuong, thi tran tai 337 huyén, thi xa, thanh
phé cua 57 tinh, thanh phé; $6 gia suc méc bénh 1a 76.805 con, sd gia sUc bi
chét va tiéu huy 1a 36.428 con, trong d6, sb lugng lon bi tiéu huy 1én d¢én 34.275



con (chiém ty 1& 94%). Dich xdy ra tram trong nhét vao cac nam 2018 va 2019,
chu yéu trén dan lon chua duoc tiém phong vaccine LMLM. Muc tiéu cua
Chuong trinh qudc gia phong chéng dich bénh LMLM giai doan 2021-2025
bao gdm ngin chin su xAm nhép cua cac chung virus LMLM ngoai lai va xay
dung thanh cong cac vung an toan dich bénh LMLM (B Nong nghiép va Phat
trién noéng thon, 2020).

Cung v6i dich LMLM, Hoi chting réi loan sinh san va ho hap & lon (Porcine
reproductive and respiratory syndrome-PRRS), hay con goi 1a bénh Tai xanh
xuét hién 1an dau tién tai Viét Nam vao nam 2007, lam hang chuc nghin con lon
méc bénh va bi tiéu huy. Tur nam 2008, Viét Nam da st dung vaccine va thuc
hién c6 hiéu qua cac bién phap phong, chéng dich tai xanh. Két qua 13 tir nam
2014 dén nay, dich Tai xanh van xuit hién, nhung chi rai rac & s6 it ho chan nudi
lon nho 1€ tai mgt vai dia phuong. So véi dich LMLM, bénh Tai xanh c6 chiéu
hudng duoc kiém soat tot hon nhiéu do viée st dung vaccine c6 hiéu qua. Tuy
nhién, virus gy dich bénh Tai xanh van tdn tai trong quén thé lon (Thuy va cs,
2015). Do d6 trong nam 2020 va giai doan toi, van s& xuét hién céc 6 dich nho
1é trén dia ban c6 6 dich cii va ¢ nhitng khu vuc c¢6 nguy co cao.

Bén canh d6, mot s6 dich bénh nhu bénh Phé thuong han, bénh Tu huyét
trung, bénh Pong dau, Hoi chimg suy hoé hap ¢ lon (Porcine Respiratory
Disease Complex-PRDC), Hoi ching coi coc sau cai sita (Postweaning
Multisystemic Wasting Syndrome-PMWS), bénh tiéu chay & lon... van thuong
xuyén xay ra khién nganh chin nuéi gap khong it kho khan, thach thiec.

Hién tai, viéc cing cb va ting cudng cac bién phap thi y phong, chong
dich bénh trong chdn nudi lon ¢ nudc ta da khién tinh hinh djch bénh trén lon
dang timg budc duge kiém soat, ddy ciing chinh 1a thoi diém thuan loi cho
ngudi chan nudi tai dan, khoi phuc san xuat. Nam 2021, dan lon trong nudc da
phuc hoi tro lai, sb lugng ca thé trong dan lon tai mot s6 tinh khu vuc mién
Trung ndm 2021 dugce trinh bay & Hinh 1.1 theo s6 liéu caa Tong cuc Théng
ké (2022).



Quang Binh

227.810 con Quing Tri
178.375 con
Thira Thién Hué
104.007 con

.Q Da Ning
“ 31.227 con O

%

Quang Nam ﬁ,
284.377 con 0% 'Ezz’“ dg;
Quang Ngai h..
377.356 con . MIEPO

- - UNG
Binh Dinh o .

658.872 con ks

an dao
Tru:orgg Sa

o -)

Hinh 1.1. Ban @6 thong ké so6 hrong lon nudi & mot sé tinh mién Trung (Tong

Cuc théng k&, 2022)



Tuy nhién, thuce té cho thdy viéc tai dan tai cac dja phuong nhin chung van
con cham, dac biét trong nhirng thang dau nam vi mot sb nguyén nhan nhu: Thiét
hai kinh té ning né sau dich, gia lon gidng luén & mirc cao (tir 2,5-3,0 triéu
dong/con), tm 1y lo ngai dich bung phat khi chua c6 vaccine phong bénh. Viéc
tai dan chu yéu dién ra & cac co so va doanh nghiép chin nuéi véi quy mo 10m,
du ngudn luc va chu dong duoc ngudn con gidng (Tong cuc Théng ké, 2022).

Thiéu hut con giéng trong qua trinh tai dan, ting dan sau dich bénh 1a mot
thuc trang ma nganh chin nudi lon tai nudc ta thudng xuyén phai doi mit.
Nguyén nhan chinh cta hién tuong nay 1a trong thdi gian dién ra dich bénh, sd
lwong lon nai bi giam, co s& san xuét con gidng khong thuc hién phédi gidng va
han ché cho lon sinh san, khién gia lon giéng trén thi truong sau d6 ting cao
(Tén, 2020). Mat khac, chat luong sinh san ctia dan lon nai van bi anh huong
boi mot sb tac nhan gy suy giam kha ning sinh san. Trong d6, PPV da duogc
x&c nhan 1a tac nhan chinh gdy Hoi chimg SMEDI trén lon ¢ khu vuc mién
Trung Viét Nam tir nhirng nam 1990 (Hung, 1999).

Nhiém PPV giy hong thai, lam suy giam chat luong sinh san ¢ dan lon
nai va anh hudng dén viéce san xut lon gidng, gy thiét hai dang ké cho nganh
chin nudi lon (Streck va Truyen, 2020). Pi tuong 1am sang chinh ctia PPV 13
lon nai mang thai, tuy nhién, virus luu hanh trén lon & moi ltra tudi va khong
phan biét gidi tinh (Thuy va cs, 2021). Do d6, viéc chung ngtra vaccine PPV
cho lon nai hau bi chi ¢6 tac dung gidm nhe cac tri¢u chirng 1am sang ma khong
thé loai bo hoan toan virus ra khoi dan lon (Serena va cs, 2021). Pong thoi,
nham han ché t6i da chi phi cho chin nudi, nhiéu nong ho cé thé da ding tiém
phong vaccine PPV, khién cho Hoi chimg SMEDI van xuit hién thudng xuyén
véi tén goi 1a “bénh thai gd”. Mit khac, nghién ciru cia Quan va cs (2019) trén
pham vi toan quéc da xac nhan PPV la yéu t6 kich hoat cho Hoi ching coi coc
sau cai sira.

Nhim xay dung nganh chan nuoi lon theo hudng cong nghi¢p hién dai, tu

cht ngudn cung va tién t6i xuat khau, Bo Nong nghiép va Phat trién nong thon
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d3 t6 chtirc Hoi nghi "Trién khai giai phap thuc ddy phat trién chin nudi lon
trong tinh hinh méi" vao ngay 27/7/2023. Hoi nghi da dwa ra chién lugc phat
trién chian nudi dén nam 2030, phan d4u san luong thit xé khoang 6 triéu tin
(thit lon chiém khoang 60%); xuat khau dugc tir 15-20% san luong thit lon. Dé
dat dugc muc tiéu dé ra, Cuc Tha y da cam két theo ddi sat tinh hinh dich bénh,
thao g& khé khan cho cac doanh nghiép xuat khau, dong thoi xay dung ban do
dich t& ctia cac bénh trén lon va ting cudng ning luc xét nghiém bénh trén lon.
Déng thoi, HO1 nghi cling yéu cau déy manh cac hoat dong khoa hoc cong nghé
phuc vu cho chan nu6i, dac biét 1a trién khai céc nghién ctru, ing dung k¥ thuat
hién dai trong cong tac chan doan, phong va diéu tri mot s6 bénh trén lon. Trong
d6, viéc phat hién méi va nghién ciru dic diém phan tir cta cac virus gay bénh
trén lon s& cung cap co so khoa hoc cho cong tac xay dung chuong trinh vaccine
dat hiéu qua cao trong phong ngira cac bénh truyén nhiém & lon.

1.2. GIOI THIEU VE PPV VA BENH DO PPV O LON

1.2.1. Phén loai PPV

PPV (Porcine Parvovirus) thudc:

Ho: Parvoviridae Phan ho: Parvovirinae Chi: Protoparvovirus

Loai: Ungulate protoparvovirus

Phan loai: Porcine parvovirus (PPV)

Ho Parvoviridae 1a ho duy nhat trong bd Piccovirales va 16p
Quintoviricetes, bao gébm ba phan ho: Densovirinae, Hamaparvovirinae va
Parvovirinae; c¢6 tong cong 26 chi va 126 loai; dugc Uy ban Qudc té vé phan
loai virus (International Committee on Taxonomy of Viruses-ICTV) cong nhan
vao nam 2020. Phan ho Parvovirinae 1ay nhiém trén dong vat co xuong séng
bao gém 10 chi, trong d6, bon chi chira cac virus 1dy nhiém ¢ lon (Walker va
cs, 2020), bao gdm:

- Bocaparvovirus (loai U. bocaparvovirus 2, 3, 4 va 5)

- Copiparvovirus (loai U. copiparvovirus 2 va 4)
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- Protoparvovirus (loai U. protoparvovirus 1 va 2)

- Tetraparvovirus (loai U. tetraparvovirus 2 va 3)

Tén goi Porcine Parvovirus duoc dé xuét véi tién td “parvo” bat nguon tir
tir “parvum” trong tiéng Latin, ¢6 nghia 1a “nho” va phi hop voi thanh ngir “sed
parva forti”” voi y nghia “nhé nhung hung manh” (Jager va cs, 2021). Thong
tin phan loai cac chiing PPV1-7 theo ICTV va ching PPV8 duoc phat hién gan
day & Trung Qudc (Gou va cs, 2022) dugc trinh bay ¢ Hinh 1.2.

G5 £ £

PPV1 PPV3 PPV4 PPVT
(U. protoparvovirus 1) || (U. tetraparvovirus 2) (U. copiparvovirus 2) (U. Chaphamaparvovirus)
PPV2 PPV6 < D
(U. tetraparvovirus 3) (U m"',;a:\'}gm 4 | —
(Chwa 6 tén loai) (Guo vacs, 2022
Chuwa phan loai)

4

Hinh 1.2. So' @ mé ta phén loai hién tai ciia PPV

Hién tai, theo phan loai cua ICTV, PPV1 la mét thanh vién cua ho
Parvoviridae, phan ho Parvovirinae, chi Protoparvovirus, loai U.
protoparvovirus 1; PPV2 (U. tetraparvovirus 3) va PPV3 (U. Tetraparvovirus
2) thudce chi Tetraparvovirus; PPV4 (U. copiparvovirus 2), PPV5 (chua c6 tén
loai) va PPV6 (U. copiparvovirus 4) thuoc chi Copiparvovirus;, PPV7 (U.
chaphamaparvovirus)  thué¢c  phan  ho  Hamaparvovirus, chi
Chaphamaparvovirus va PPV8 duoc dé xuat boi Guo va cs (2022), hién chua
duogc ICTV phén loai (Hinh 1.2).

12



1.2.2. Pic diém sinh hoc ciia PPV
1.2.2.1. Hinh théai

Hinh 1.3. Hinh dang cua PPV (Kon, 2018)

PPV la virus khong vo, c6 kich thude nho, tron, duong kinh virion khoang
18-26 nm, céu tric d6i ximg 20 mat (Hinh 1.3). Trong luong phén tir virion 1a
5,3x10° Dal. Loi cua PPV 1a mot phan tir DNA soi don c6 trong lugng 1,4x10°
Dal; chiém 26,4% trong luong virion nguyén ven (Berns va Hauswirth 1983;
Molitor va cs, 1983).
1.2.2.2. Protein capsid

Capsid 14 16p vo protein ¢ chirc ning bao vé vat chat di truyén cta virus,
dong vai trd quan trong trong qua trinh xAm nhap, quyét dinh tinh khang nguyén
va pham vi vat chi cta virus; dong thoi, capsid ciing 1a dbi tuong ctia hé mién
dich véat chu (Cadar va cs, 2013; Simpson va cs, 2002).

Capsid ctia PPV 14 vo protein hinh ciu bao gdm 60 ban sao cia VP1 hoic
VP2 sép xép theo ciu tric da dién dbi xtng (Hinh 1.4) (Chapman va Rossmann,
1993). Mbi tiéu don vi capsid duoc tao nén boi tam chudi p d6i song song, mot
cAu tric pho bién cia capsid virus, cting véi mot chudi xoan a va bén vong
loop. Cac amino acid ctia vong loop dinh vi theo truc 2- va 3- ctia cau triic d6i
xtng, chung khac nhau tuy thudc vao tung ching PPV va dugc xem la quan

trong ddi v6i kha nang mién dich va lay nhiém (Simpson va cs, 2002). Mot s6
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amino acid trung tinh nam & bé mat bén trong vé capsid ciia PPV. Pic diém
nay cho thiy sy bat thuong, vi nim & mit trong capsid cua hau hét cac virus
khac 1a cac amino acid co ban, chung dong vai tro tuong tdc véi cdc nhom
phosphat ctia phan tir DNA (Xie va Chapman, 1996) dan dén phan tmg entapy
tinh dién cao vdi cac phan trt DNA, dam bao qua trinh 130 héa va 6n dinh cua

hé gen virus.

Hinh 1.4. Ciu tric ciia PPV (Vereecke va cs, 2022). (A)Vo capsid va (B) Ldi
sSDNA

1.2.2.3. H¢ gen

Vat liéu di truyén cua PPV la ssDNA, mach théng, v6i kich thude phan tir
dao dong trong khoang 5-6 kb, tuy thudc vao tirng chung PPV (Molitor va cs,
1983). Trinh ty phia 2 dau tin cing cua PPV tao nén ciu truc kep toc
(Palindromic hairpin structure) (Hinh 1.5) dang hinh chit “Y”” hodc chit “T” voi
kich thudc tir 120-200 bp (Bern va Hauswirth, 1983).

3! >
Hinh 1.5. Céu triic kep téc & hai dau tin cing ciia hé gen PPV (Zimmermann, 2006)
Mic du kich thudce hé gen nhd, nhung cAu tric hé gen PPV kha phuc tap,
gdém ba khung doc md (Open Reading Frame-ORF) ma hoa cho bay protein.
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Hién tuong ghép ndi xen ké& (Alternative splicing) 1am tang kha niang mi héa
ctia hé gen PPV, cho phép mdt gen c6 thé c6 nhiéu hon mot khung doc ma, vi
thé cd thé ma hoa cho nhiéu protein khac nhau, thuc hién cic chirc ning sinh
hoc khac nhau trong qua trinh ton tai va nhan 1én cua virus (Hinh 1.6). ORF1
mi hoa cho cac protein khong ciu triic (non-structural protein-NS) bao gém
NS1, NS2 (Bergeron va cs, 1993); ORF3 (chi c6 & PPV4) 1a mdt khung doc md
nho, nim & gitta ORF1 va ORF2, mi hoa cho protein khong cdu trac NP1; ca
ba protein nay c6 tinh bao ton cao, dong vai tro tong hop cac helicase va nickase
can thiét cho qua trinh sao chép va biéu hién gen cua virus (Xie va cs, 2022).
ORF2 ma hoa cho cac protein vo capsid (Viral coat and capsid protein-VP) bao
gém VP1 va VP2 duoc phién ma tir hai trinh ty gen ma héa trim 1én nhau.
Protein cdu tric thi ba (VP3) tao nén tir viée bién doi sau dich mé cua VP2 (Tu
va cs, 2015; Farr va cs, 2006; Simpson va cs, 2002). Ngoai ra, mdt protein
khong cau trac (SATp) dugc biéu hién tir cing mRNA cua VP2, voi diém khoi
dau cham hon bay nucleotide so véi codon mé dau cua VP2 (Mietzsch va cs,
2019; Zadori va cs, 2005), dong vai tro ddy nhanh qua trinh ly giai cua té bao

va gidi phong virus (Mészaros va cs, 2017).

P4 P40
Heé gen 176 , =004 . ; :
nt 0 1000 2000 3000 4000 5000

ORF1 I

193 2281
ORFZ2 23_50
CORF3 1o B
DRATT
MNS1 | |
292 gup 2244
NS2 2‘?2‘43 202 2451
NS3 292 zaaa.
9314 4548
WP o]
2287 2388 R
VP2 S

2810

Hinh 1.6. Céu tric hé gen PPV dién hinh (Zimmermann, 2006)
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Nhu duoc thé hién & Hinh 1.6, ORF1-3 1a ba khung doc m& khac nhau,
ma hoa cho protein khong céu trac (NS1-NS3) va protein cu trac (VP1, VP2).
Cac mau khac nhau biéu thi cac protein dugc dich ma tir caic ORF tuong ung
(Zimmermann, 2006).

Kich thudc h¢ gen va gen VP cua PPV 1, PPV2, PPV3 va PPV4 dugc trinh
bay ¢ Bang 1.1.

Bang 1.1. Kich thwéc hé gen va gen VP cia cac chiung PPV1, PPV2, PPV3 va
PPV4

Chiing Hé¢ gen (bp) | Gen VP (bp) | VP (aa) Tac gia
PPV1 4,723 1.743 580

PPV2 5.426 3.099 1.032 Li va cs (2021)
PPV3 5.179 2.778 925

PPV4 5.368 2.187 728 Thuy va cs (2021)

1.2.3. Dich t& hoc PPV

PPV duoc phat hién 1an dau tién vao nim 1964 (Mayr va Mahnel, 1964),
sau do, ching dugc xac dinh ¢6 lién quan dén Hoi chimg SMEDI va su phan
bd cua ching trén toan thé gidi cling da dugc xac nhan trén ca lon nha va lon
rimg khong phén biét giéi tinh, do tudi, tinh trang strc khoé va tinh trang tiém
phong vaccine (Cadar va cs, 2013; Truyen va Streck, 2012; Jozwik cs, 2009;
Dea va cs, 1985; Joo va cs, 1976; Mengeling va Cutlip, 1976; Cartwright va
Huck, 1967).

Su on dinh ciia PPV véi diéu kién méi truong tu nhién gitip chiing c6 kha
nang ton tai va truyén nhiém trong thoi gian dai thong qua chudng trai, dung cu
chan nuoi, trang phuc cua ngudi chan nuoi... (Truyen va Streck, 2012). PPV
bén véi cac yéu té moi truong, co thé chiu duoc ngudng pH rong tir 3,0-8,0; ¢6
kha ning chiju nhiét hang gid & 90°C va dé khang tot véi nhiéu chat sat tring

thong thuong (Eterpi va cs, 2009).
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PPV lay nhiém gitta cac cé thé lon qua ba con dudng chinh: Thirc in, nudc
udng va phdi gidng. PPV xam nhiém vao co thé lon qua miii, miéng va dudng
sinh duyc, sau d6 lay lan qua hé théng tuan hoan mau dén cac co quan khac nhu
tim, phéi, than, 14 lach, nd1 mac tir cung va rudt non cua lon (Streck, 2013; Paul
va cs, 1979). Cac ca thé lon bi nhiém PPV ning sé& thai virus thong qua phan,
nude tiéu va cac dich bai tiét, khién toc do 1ay nhiém PPV trong dan lon trd nén
nhanh chong. Viéc tach-nhap dan tir nhiing trang trai lon khac nhau hay tham
chi sy di chuyén ctia mot s6 loai gam nham (Truyen va Streck, 2012) ciing c6
thé 1ay nhiém PPV cho cac dan lon sach bénh. PPV c6 thé truyén qua tinh dich
thong qua giao phdi truc tiép hodc gieo tinh nhan tao tir tinh dich cia lon noc
mic bénh (Mészaros va cs, 2017).

Céc nghién ctru thuc nghiém va dich t& hoc dd ching minh rang nhiém
PPV trong khoang thoi gian nira dau thai ky c6 thé dan dén suy sinh san & lon
nai mang thai. Két qua nhiém tring bao thai tly thudc vao thoi diém nhiém

PPV ¢ lon nai mang thai (Hinh 1.7). Khi bit du mang thai, hop tir duoc
bao vé boi mang trimg (zona pellucida) c6 kha ning chong lai sy xAm nhap cia
virus. Trong giai doan phdi, nhiém PPV din dén chét phoi, phdi bi tai hip thu
boi co thé me va lon nai co thé s& dong duc tré lai. Tt ngay thu 35 tro di, nhiém
PPV khién bao thai tir vong va xay ra hién tuong “thai g6”. Tir sau ngay thir 70
cua thai ky, bao thai lgn c¢6 kha nang tu mién dich véi PPV va lon con thuong
c6 kha nang séng sét. Thoi gian dé PPV lay truyén doc tir me sang con thong
qua nhau thai mét tir 12-18 ngdy, do d6 néu lon nai bi nhiém PPV sau ngay thi
56 cua thai ky thuong khong gdy ton hai cho dan con (Mészaros va cs, 2017)

va lon con duoc sinh ra véi khang thé khang PPV.
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Ngay Ngay Ngay Ngay Ngay Ngay

0 6 12 35 70 114
PHOI I BAO THAI
Thuthai Tao phdi Bam nhau Taoxwong  Hinh thanh kha ning mién dich Sinh con
Hop tirdwochiové  Phai chét Bao thai chét Dip tmg mién dich
boi mang trimg  va bi tai hap thu va hinh thanh "thai go" va thwong song sot

Hinh 1.7. Hiu qui lam sang khi nhiém PPV dwgc quan sit & cac thoi diém khac
nhau cia thai ky (Mengeling va cs, 2000)

Céc chung PPV c¢6 dic diém di truyén khac nhau gy ra nhitng hau qua
1am sang khac nhau d6i véi bao thai lon. Cac chung PPV vaccine va chang PPV
c6 doc lyc thip (Vi du: NADL-2 va MSV) khéng thé vuot qua hang rao nhau
thai mot cach hi€u qua nhu cac chung gay bénh cao (Vi du: Chung Kresse va
chung 27a) (Zeeuw va cs, 2007; Kresse va cs, 1985;) vi vay tac dong c6 hai cua
chung ddi voi thai ky khong thé duoc phat hién mot cac rd rang nhu cia cac
chung doc lyc cao. Tuy nhién, vi¢c tiém truc tiép chung vaccine NADL-2 vao
nuéc 6i c6 thé dan dén thai chét luu (Mészéros va cs, 2017).

1.2.4. Twong tac giira virus va té bao

Qua trinh sao chép so cap ctia PPV dién ra trong té bao cac mo bach huyét,
sau d6, chung dugc phan phdi mot cach hé théng qua tuan hoan mau (Paul va
cs, 1979). Bang phuong phap PCR, cac nghién ctru da phat hién PPV c6 thé lan
truyén trong cac té bao tim, phéi, than, lach, nd1 mac tr cung, rudt non, amidan
(Streck va cs, 2013; Miao va cs, 2009; McKillen va cs, 2007).

PPV sir dung nhiéu glycoprotein, glycan va glycolipid dé gan vao té bao
(Ros va cs, 2017; Harbinson va cs, 2008). Pau tién, virion lién két vdi cac géc
sialic acid (O- and N- linked sialic acid) cia glycoprotein trén bé mit té bao.

Sau d6, PPV xam nhap vao té bao bang ca ba con duong, bao gom:
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(i) Nhéap bao (Endocytosis) qua trung gian clathrin

(i) Pai 4am bao (Macropinocytosis)

(ii1) Con duong xam nhép thir ba (gia dinh)

Con dudng xam nhép thir ba duoc gia dinh sau khi tién hanh thi nghiém
st dung céac chit rc ché hai qua trinh nhap bao va dai am bao nhung két qua
thu dugc cho thay rang sy xdm nhéap ctia PPV vao té bao chi giam 50-60%.
Ngoai ra, vai tro ciia con duong caveolae da bi phu nhan trong sy xam nhap ctua
PPV (Boisvert va cs, 2010). Két qua nay goi y rang viéc nghién ctru cac con
dudng xam nhiém PPV vao té bao can dugc tién hanh trong twong lai.

Budc tiép theo trong sy xAm nhip PPV vao té bao, ca vi 6ng va mang luéi
actin déu dong vai tro quan trong trong viéc van chuyén cac virion vé phia nhan
va phan phdi cac virus méi tong hop trong qua trinh 14y nhiém (Boisvert va cs,
2010). Sau khi xam nhap vao té bao, virion tich tu & mot bén cua nhan tir 4-8
gid sau lay nhiém. Céc virion méi tong hop dugc tim thay trong nhan tir 16-20
gid sau lay nhiém. Khi dd c6 mat trong nhan, dau tién, doan ssDNA cing voéi
protein ctia PPV s& tham nhap vao hé gen cuia vat chil va dugc bo méy di truyén
cua vat chu chinh stra thanh DNA mach kép. Sau mdi 1an té bao vat chi nhan
doi, DNA cua virus cling dugc nhan doi.

1.2.5. Co ché gay bénh

PPV 1la nguyén nhan chinh gay Ho1 chitng SMEDI ¢ lon nai mang thai
(Diaz va cs, 2020). Nhiém PPV giy ra hiéu tng bénh tich té bao
(Cytopathogenic effect-CPE) & mot s6 dong té bao lon, tuy nhién, co ché phan
ttr co ban ctia CPE do PPV gy ra van chua dugc lam sang to hoan toan. Cho
dén nay, cac nghién ctru tim hiéu co ché gy bénh ctia PPV ¢ lon trén thé gidi
chi duoc thuc hién in vitro trén mot sé dong té bao khac nhau nhu té bao than
PK-15 (Xu va cs, 2022; Zhang va cs, 2015), t& bao tinh hoan lon (Swine
testicular cells-ST) (Zhao va cs, 2016) va té bao thé vang (Steroidogenic luteal
cells-SLC) (Zhang va cs, 2019).
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Mic du kho c6 thé so sanh két qua ctia cac thi nghiém trén cac dong té bao
lon khac nhau trong nghién ctru co ché giy bénh ctia PPV, nhung nhin chung,
su sao chép PPV 1am giam dién thé mang ty thé va dan dén viéc giai phong va
tich lily cac protein doc hai dbi voi té bao nhu cytochrome C va p53, kich hoat
qua trinh apoptosis qua trung gian ty thé, gy chét té bao va ton thuong mo
gidng nhu cac Protoparvovirus khac. Két qua thuc té cua nhiém PPV phan 16n
phu thudc vao chung virus va loai té bao. Ngay ca nhitng dot bién don 1é trong
capsid ctia PPV ciing c6 thé dan dén su thay doi trong tuong tac virus-té bao
vat chii va gy ra nhimg tinh chat bénh khac nhau (Zhang va cs, 2015).

1.2.6. Tri€éu chirng bénh do PPV

Mic du d6i tuong lay nhiém cta PPV 1a lon ¢ moi 1ra tudi nhung bénh
chu yéu xay ra trén lon nai voi ddu hiéu 1am sang chinh 1a suy giam kha ning
sinh san, ddc trung bdi hién tugng séy thai, dé non, chét phdi, thai héa gb voi
nhiéu kich thudc khac nhau, giam lira dé va tai dong duc. Ngoai ra, giam kich
thudc vong bung ¢ lon nai mang thai 13 triéu chimg duy nhat c6 thé danh gia
bang truc quan & giai doan sém.

Lon nhiém PPV sau 7-8 ngay s& co biéu hién st, giam $b luong bach cau.
Bit ké do tudi va gidi tinh cua lon, day 13 két qua cta nhiém tring mau. Trong
giai doan nay, PPV c6 thé dugc phat hién tir mau cling nhu cidc md va céc to
chtrc c6 kha nang sinh trudng cao nhu tinh trung, té bao gan, than, 14 1ach, niém
mac phdi, nhau thai va bao thai (Mengeling va Cutlip, 1976).

Bénh tich quan sat dugc 1a bao thai coi coc khong phat trién, phoi chét,
céc chat dich 1ong va cac moé mém ciia phdi chét bi tai hap thu, khién phoi thai
chét bi kho, nén thudong goi 1a “bénh thai gb” (Hinh 1.8). M6t sd ghi nhan vé
bién d6i dai thé trén bao thai bj nhiém PPV khi chung chwa c6 kha ning mién
dich bao gdm: Sy phat trién ciia cac mach mau trén bé mit bao thai gay xuét
huyét vao cac mo 1an cin, hinh thanh cuc mau dong trong cac khoang co thé va
thai bi kho. Nguoc lai, khong co biéu hién bénh tich trén thai bi nhiém PPV sau
khi thai da hinh thanh mién dich chéng lai PPV.
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Hinh 1.8. Hién twong thai gd, chét non do lgn nai nhiém PPV (Mengeling va cs,
2000). (A) Lon mang thai duoc gdy nhiém véi virus Parvo thong qua dudng miii miéng
sau khi phéi 47 ngay va giét sau 34 ngdy gy nhiém, thai ldy tir simg tir cung trai (L)
va stng tir cung phai (R), thir tyr 1-4 tinh tir ¢ tir cung dén budng trimg, thai L1 va L4
coi coc va van song khi mo kham, thai L3 chét ngay; (B) Thai ctia lon nai bi mac bénh
tir nhién, sau 114 ngay phéi giéng, cudi giai doan hip phu nudéc (thai khod)

PPV duoc chimg minh c6 lién quan dén nhiéu tinh trang bénh khac nhau
& lon, bao gém viém co tim khong mi1 & lon con dang bu, tiéu chay, viém than
ké& & lon trong do tudi giét md va tén thuong da (Afolabi va cs, 2019; Yasuhara
va cs, 1989; Dea va cs, 1985; Kresse va cs, 1985). Tuy nhién, chua co béng
chtng rd rang dé khang dinh PPV 14 tic nhan chinh ciia nhitng bénh nay. Ngoai
ra, déng nhiém PPV1/PCV2 lam trim trong thém cac tri€u ching cua Hoi
chig coi coc sau cai sira ¢ lgn (Molini va cs, 2022a; Bojan va cs, 2016).
1.2.7. Chan do4n PPV

Hau hét cac truong hop nhiém PPV don thuin khong gy triéu chimg
lam sang & lgn truong thanh hoac lon con. Su ¢6 mat cua PPV c¢o thé dugc
du doan khi lon nai xay ra mot trong céc triéu ching bat thuong vé sinh san
nhu tai dong duc khong theo chu ky, séy thai,thai chét luu, sb luong con

sinh ra thap bat thuong. ..
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Viéc phat hién PPV bang cac phuong phap huyét hoc bao gdm xét nghiém
trung hoa huyét thanh (Serum neutralization-SN), xét nghiém c6 dinh bo thé
truc tiép (Modified direct complement-fixation-MDCF), xét nghiém @c ché
dong mau (Haemagglutination inhibition test-HI), k¥ thudt dong mau
(Haemagglutination test-HA) di duoc str dung phd bién vao thap nién 80 cua
thé ky XX (Mengeling, 1972; Morimoto va cs, 1972; Joo va cs, 1976). Bén
canh d6, phuong phap mién dich huynh quang ciing 14 mot quy trinh dang tin
ciy dé phat hién khang nguyén PPV trong cic mo cua thai lon bi chét luu. Mot
ky thuat tién tién khac, xét nghiém hap thu mién dich lién két voi enzyme
(Enzyme Linked Immunosorbent Assay-ELISA) c6 thé dugc chuan hoa d&
dang hon va phu hop vé6i qua trinh ty dong héa, cho phép phat hién khang thé
PPV trong huyét thanh va huyét twong & lon 1am sang voi 6 dic hiéu va do
nhay cao, tiét kiém chi phi (Gao va cs, 2022; Yan va cs, 2022; Deka va cs,
2021). Tuy nhién, han ché ctia phuwong phap nay 13 ¢ thé dua ra két qua duong
tinh gia. Trong nghién ctru chan doan PPV, phan 1ap virus 1a phuong phap it
dugc sir dung nhét. Viéc phan lap PPV tir “thai hoa gd” thuong khong thanh
cong vi mat nhiéu thoi gian va thuong bi nhiém.

Gan day hon, PCR 1a k¥ thuat hitu ich nhit dé phat hién PPV trong gac
(miii, tryc trang, duong sinh dyc), mau, tinh dich, than, phéi, hach bach huyét
va cac mo tu thai hong, thai chét luu. K¥ thuat PCR da dugc mo ta voi do nhay,
d6 dac hiéu va hiéu qua chan doan cao hon so véi cac phuong phap huyét hoc
(Parthiban va cs, 2022; Li va cs, 2021; Bhattacharjee va cs, 2021; Streck va cs,
2015). Ngoai ra, Real-time PCR duoc xem 1a phuong phap chan doan PPV hitu
ich v6i vu diém co thé cung cap thong tin chinh xac vé sy phat hién PPV ciing
nhu sb lugng ban sao cua virus dugc khuéch dai (Milek va cs, 2019). Bén canh
d6, Multiplex PCR 14 phuong phap da dugc str dung dé phat hién dong thoi cac
tac nhan virus gay bénh trén lon, trong d6 cd PPV (Chen va cs, 2023; Liu va
cs, 2022; Shi va cs, 2022; Kim va cs, 2021).
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1.2.8. Phong ngwra PPV

Hién tai chua c6 bién phap diéu trji hiéu qua cho bénh do tac nhan virus
n6i chung va PPV néi riéng. Cac bién phap quan 1y chung déu nham dén muc
tiéu duy tri tinh trang strc khoe tot, nang cao kha ning mién dich va tiém vaccine
cho dan lon. Phuong phéap c6 dién nham tao mién dich d6i voi PPV 1a cho lon
nai hau bi tiép xtc véi cac mau bénh pham trude khi phédi gibng. Cach tiép can
nay khong dang tin cdy va nguy hiém vi chung c6 thé dan dén viéc phd bién
cadc mam bénh khéc trong quﬁn thé, vi du, virus gay bénh s6t lon ¢d dién.

Vaccine bat hoat ngtra PPV 1an dau tién ra doi vao ntra cudi thap nién 1970
va nhanh chong phat trién thanh mii tiém thuong quy cho lon nai (Suzuki va
Fujisaki, 1976). Cho dén nay, chung PPV duoc sir dung dé san xuit vaccine bat
hoat 1a chung NADL-2 bi bat hoat vé& mit hoa hoc véi ta duge 1a nhil tuong dau
hodc aluminium hydroxide (Streck va cs, 2019). Mic du vaccine bat hoat giup
kiém soat PPV hiéu qua, nhung mdi lo ngai vé tinh an toan cua chung van
thuong duoc dit ra do nguy co virus cé thé khong bi bat hoat hoan toan va din
dén su nhan 1én cta virus trong vat chu (Wang va cs, 2020).

Vaccine nhugc doc la mot lua chon tdt trong vi¢c kiém soat PPV véi vu
diém giy ra phan tmg mién dich kéo dai gitip bao vé dan lon trong vai nam.
Mot s6 ching PPV c6 doc luc thap hodc mang dic diém hon hop cia ca chung
PPV doc luc (Kresse) va chung PPV 6n hoa (NADL-2) dugc danh gid 1a co
tiém ning tré thanh cac chung vaccine nhugce doc mdi, cung cap hiéu qua mién
dich mé rong dbi v6i cac ching PPV luu hanh trén thuc dia (Vereecke va cs,
2022; Deng va cs, 2020; Cui va cs, 2012).

Hién tai, trén thi truong c6 hon 10 loai vaccine phong ngtra PPV luu hanh
voi tén thuong mai la: PARVOERYSIN, PARVOSIN-OL, BIOSUIS Parvo L,
PARVOERY (Bioveta-Cong hoa Séc); PARVOVAX (Merial, Phap); PPV-
VAC (Choongang, Han Qudc); Porcillis Parvo, Porcilis Ery+Parvo (Intervet,
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Ha Lan); Parvosuin MR (Hipra, Tay Ban Nha); FarrowSure B, SUVAXYN
PARVO/E (Zoetis, My) va PARVO Shield L5E (Novartis, M¥). Viéc st dung
don 1¢ hodc két hop cua cac loai vaccine thuong mai phong ngtra PPV1 & chau
Au di duoc khao sat trong diéu kién thyuc té (Garcia va cs, 2019¢) va trong
phong thi nghiém (Born va cs, 2020; Garcia va cs, 2020b, 2020c, 20193;
Sanchez va cs, 2019). Bén canh do, hi¢u qua bao hd cua vaccine con phu thudc
vao cac yéu td nhu: Sy twong dong vé mit di truyén giita chung vaccine va
chung thyc dia (Noguera va cs, 2021, Kiss va cs, 2020); phuong phap san xuét
khang nguyén va thanh phan ta duoc (Ma va cs, 2022; Kiss va cs, 2020).

Sy phat trién cta co s dit liéu vé trinh ty gen khang nguyén ciia cic tac
nhan gay bénh ¢ lon da tao diéu kién thuan loi cho viéc phat trién cac loai
vaccine tai t6 hop da gia, véi muc dich tiét kiém chi phi tiém ching va nang
cao hiéu qua phong bénh cho dan lon. Dbi voi PPV, gen ma hod protein cau
trac 1a nhan t6 quyét dinh qua trinh xdm nhap va gay bénh trén lon, vi thé nghién
ctru dic diém phan tir va bién doi di truyén cua ving gen nay co thé 1a co s
cho cac nghién ctru san xuit vaccine phong ngira PPV. Gan day, vaccine VLP
(Virus-like particle) 1a vaccine tiéu don vi dua trén trinh tu gen VP2 caa PPV1
da duoc cac nha khoa hoc nghién ctru phat trién va thir nghiém dé dan thay thé
cho cac vaccine truyén théng (Cho va cs, 2022; Wang va cs, 2020; Yang va cs,
2021; Zheng va cs, 2020; Tian va cs, 2019).

Tuy nhién, viéc chiing ngira PPV chi c¢6 thé lam giam nhiing biéu hién 1am
sang trén lon nai sinh san ma khong thé ngin ngira su 1ay nhiém cia PPV giira
cac ca thé lon, cling nhu khong thé loai bé hoan toan mam bénh ra khoi dan lon
(Serena va cs, 2021; Foerster va cs, 2016; J6zwik va cs, 2009). Hién tai, vaccine
phong ngira PPV chi duoc san xuat tir PPV1; chua c6 cong trinh nao cong bd
vé hiéu qua phong ngira ctia vaccine nay dbi véi cac chiing PPV khac, dic biét

la cac chung mdi phét hién trong thoi gian gan day.
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1.3. TINH HINH NGHIEN CUU PPV TREN THE GIOI VA O VIET
NAM
1.3.1. Tinh hinh nghién ciru PPV trén thé giéi
1.3.1.1. Sw lwu hanh PPV

Su luu hanh cua PPV noi chung va ty 1€ luu hanh cua ting ching PPV1,
PPV2, PPV3 va PPV4 trén thé gii duoc tong hop va trinh bay ¢ Bang 1.2.
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Bang 1.2. T¥ 1¢ lwu hanh cia PPV trén thé giéi

Chau ) Ty 1€ nhiém (%)
Quoc gia Tai liéu tham khio
luc PPV1 PPV2 PPV3 PPV4
Myanmar - 10,0 - - Hijikata va cs (2001)
) - - - 1,84 Huang va cs (2010)
Trung Quoc
5,56 39,56 45,11 21,56 Sun va cs (2015)
Thai Lan 53,0 83,0 73,0 44,0 Saekhow va lkeda, (2015)
. - 58,0 - 100 - - Saekhow va cs, (2015)
Chéau A Nhat Ban
67,0 58,0 39,0 33,0 Saekhow va cs, (2015)
55,6 - - - Giap va cs (2020)
Viét Nam 53,7 28,0 17,7 7,8 Thuy va cs (2021)
23,9-24,4 3,4-61,6 27,3-46,5 13,6 -51,2 Nguyen va cs (2022)
An Do 14,3 - - - Parthiban va cs (2022)
My - 17,06 - - Xiao va cs (2012)
My - - - 1,9 Xiao va cs (2013)
Chau My -
Bac My 14,7 72,0 19,2 59 Opriessnig va cs (2014)
Pong Nam Mexico - 90,0 - - Garcia va cs (2020)
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Chau , Ty 1€ nhiém (%)
Quoc gia Tai liéu tham khao
luc PPV1 PPV2 PPV3 PPV4
Hungary 0,5 6,4 9,7 6,4 Csa’gola va cs (2012)
Germany 60 - 61 55-78 20 7 Streck va cs (2013)
Transylvania - 10,3-25 175-35 0,95-10 Cadar va cs (2013)
Mién Trung o
. - - 11,0 - Sliz va cs (2015)
. Slovakia
Chéau Au :
Ba Lan 0 19,0 7,7 2,4 Cui vacs (2017)
Hungary - 51,06 - - Novosel va cs (2018)
Ba Lan 8,6-10,7 48,7 - 49,1 - - Milek va cs (2019)
Anh va mét sb L
] N 17,3 5,8 3,5 Tregaskis va cs (2020)
nudc chau Au
_ Afolabi
Nam Phi 29,1 21,8 55 43,6
va cs (2019)
Chéu Phi -
Congo - - 17,5 - Bisimwa va cs (2021)
Namibia 37,0 - - - Molini va cs (2022a)
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Phan tich 80 mau amidan lon thu duoc vao nim 2011 & Chiangmai, Bic
Thai Lan d3 khang dinh rang ty 1& luu hanh cac ching PPV1, PPV2, PPV3,
PPV4 va PPVS5 1a kha cao, tir 18 dén 83% (Bang 1.2). Cu thé, ty 1& nhiém trén
dan lon 1a 53% d6i véi PPV 1, 83% ddi v6i PPV2, 73% dbi véi PPV3, 44% dbi
v6i PPV4 va 18% d6i voi PPV5. Hon 60% lon dong nhiém tir ba chung PPV
tré 1én va sy déng nhiém cac cip ching PPV1/PPV3; PPV2/PPV5 ciing da
dugc phat hién (Saekhow va Ikeda, 2015).

Nam 2013, Cadar va cs da tién hanh x4c dinh ty 1€ luu hanh cua céc
genotype PPV2-4 ¢ lon nuoi (n=120) va lgn rimg (n=842) tai ving Transylvania,
phia Ty Romania bang phuong phap PCR. Két qua cho thiy ty 1¢ duong tinh
v6i PPV2 cia lon nha 1a 25% (30/120) trong khi ty 1€ duong tinh véi PPV2 cia
lon rimg 13 10,3% (87/842). Pi v6i PPV4, ty 1é lon rimg mang virus 14 rat thap
0,95% (8/842), nguogc lai co dén 10% lon nuoi phat hién duoc virus (12/120). Ty
1é¢ d6ng nhiém PPV2 va PPV3 1a cao nhat, dat 79% (31/39) & lon nudi va 54,1%
& lon rimg (213/390) (Cadar va cs, 2013). Day 1a nghién ctru khoa hoc dau tién
bao cdo su c6 mit cia PPV2 va PPV4 trong quan thé lon rimg.

Streck va cs (2013) da tién hanh x4c dinh ty 1é nhiém cac chung PPV trén
100 mau tim va 100 mau amidan thu thap tur lon khée manh tai cac 10 md thudc
bay bang ¢ nudc Ptc. Két qua cho thdy 60% mau tim va 61% mau amidan
nhiém PPV 1; ty 1& nhiém PPV?2 trén cac miu tim va amidan lan luot 1 55% va
78%. Trong khi d6, PPV3 va PPV4 chi duoc tim thay & cac mau amidan véi ty
1& 1an luot 1a 20% va 7%.

Nghién ctru ctia Cui va cs (2017) ¢ sau trang trai lon tai Ba Lan da cho
thay ty 1¢ nhiém PPV & lon 1a 0% d6i voi PPV 1; 19% dbi vai PPV2; 7,7% d6i
véi PPV3; 2,4% d6i véi PPV4; 4% dbi voi PPVS va 6,1% dbi voi PPV6. PPV
dugc phat hién thudng xuyén hon & lon 9-18 tuan tudi so véi lon 2-6 tuan tudi.

Trong s6 173 mau dugc thu thap tir lon 9-18 tudn tudi, 79 mau (64,2%)

duong tinh vé&i it nhat mot chung PPV. Ty 18 nhiém PPV2 14 cao nhat voi
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26,6%, tiép theo 1a PPV3 & muc 11%, trong khi ty 1é pho bién cua cac sutype
PPV khéc 1a duéi 10%. Mot diém dang luu ¥ 13 PPV4 chi dugc phat hién & lon
14-18 tuan tudi va tat ca cac mau dwong tinh v6i PPV6 chi duoc phat hién o
lon tir 13-18 tuan tudi. Chi co duy nhit mot ca thé lon nam tun tudi duoc xac
dinh duong tinh voi PPV2 va mét ca thé lon sau tuan tudi duong tinh véi PPV,
trong sb6 74 mau huyét thanh dugc thu nhan tir lon con.

Véi muc dich tim hiéu vé ty 18 nhiém PPV trén dan lon & cac d6 tudi khac
nhau (3-21 tuan tudi) tai cac trang trai & Ba Lan, Milek va cs (2019) di str dung
phuong phép Real-time PCR dé phat hién su hién dién cua cac PPV (1-6) trén
cac mau dich hau hong (n=271), huyét thanh (n=1.244) va phan (n=1.238) thu
ngau nhién tai 19 trang trai lon trong ca nudc. Két qua cho thdy PPV phd bién
rong rai & Ba Lan va ty I¢ phat hién cao nhét thu duoc ddi véi dich hau hong
(dao dong tir 10,7% (PPV1) dén 48,7% (PPV2)). Lon trudng thanh dang trong
giai doan v béo 1a nhom tudi c6 ty 18 phat hién PPV cao nhit (tir 8,6% (PPV1)
dén 49,1% (PPV2)). Viéc phat hién PPV ¢ lon dang 16n cho dén giai doan
treong thanh cung su 1ay nhiém kéo dai cho dén cudi giai doan v béo c6 thé
goi1 y tinh chit man tinh cua nhiém trung PPV (dac biét ddi véi PPV2, duoc
phat hién thuong xuyén nhat trén lon & moi lta tudi).

Niam 2019, Serena va cs d3 tién hanh khao sat ty 1& nhiém va mo ta dic
diém cac chung PPV ¢6 trong 131 miu “thai u6p” hodc thai chét luu do sinh
thuong & mot trang trai lon thudc tinh Santa Fe, phia Pong Argentina. Két qua
PCR cho thay 13% (17/131) miu duong tinh v6i PPV. 10/17 mau duong tinh
d3 duoc phan 1ap va giai trinh tu, cho thiy chung déu thudc ching PPV1
(NADL-2), ¢6 sy khac biét vé amino acid & cac vi tri 436 (S-P) va 565 (R-K).
Day 1a bao cdo dau tién phat hién PPV & Argentina, cho thdy PPV c¢6 thé truyén
qua nhau thai ngay ca ¢ lon nai da duoc tiém phong bang vaccine. Két qua cua

nghién clru nay cling go1 y rang tiém chung chi lam giam cac dau hi¢u 1am sang
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va rdi loan sinh san va vaccine ¢ thé khong phai 1a mot cong cu hoan hao dé
kiém soat nhiém PPV (Serena va cs, 2019).

Cudc khao sat mirc do luu hanh ciia PPV va mdi quan hé cua chiing véi
Hoi chimg PMWS va Hbi chimg SMEDI lién quan dén PCV2 trén dan lon &
13 bang phia Péng Nam Mexico di cho thay ty 1& phd bién PPV2 va PPV6 (lan
luot 1a 90,0% va 74,7%) tai Mexico cao hon han so véi ty 1¢ nhiém PPV2 va
PPV6 & cac qudc gia khac (Garcia va cs, 2020a).

O chau Phi, nghién ctru khao sat ty 1¢ nhiém cua PPV1, PPV2, PPV3 va
PPV4 chi méi duoc tién hanh boi cac nghién ctru tir 2019 trd lai day (Afolabi
va cs, 2019; Bisimwa va cs, 2021; Molini va cs, 2022a). Theo Afolabi va cs
(2019), ty 18 luu hanh cac chung PPV1, PPV2, PPV3 va PPV4 & Nam Phi lan
luot 1a: 29,1%, 21,8%, 5,5% va 43,6%. Tai tinh Nam Kivu, mién Dong Congo,
phan tich trén 80 miu bao gdm 14 lach, gan va mau thu tir lon bi dich ta chau
Phi va lon khoé manh & d6 tudi trudng thanh chi phat hién chung PPV3 voi ty
16 17,5% (Bisimwa va cs, 2021). Phan tich phat sinh ching loai cho thiy cac
chung PPV3 phan lap trong nghién ctru ndy c6 méi quan hé di truyén gan giii
v6i cac chung PPV3 duogc cong bd ¢ P, Trung Qudc va Slovakia (Bisimwa
va cs, 2021). Gan day nhat, nghién ctru ciia Molini va cs (2022a) tai Namibia
(Nam Phi) da x&c nhan PPV1 luu hanh trén dan lon nha véi ty 1€ 37% va co
dic diém di truyén twong déng voi cac ching PPV 1 duoc phan 1ap tir lon rimg.

Hién tai, cac nghién ctru vé ty 18 nhiém cta PPV di cong nhan ching 1a
loai dic hitu trén hau hét cac qudc gia va ving lanh thd trén thé gisi. Pong thoi,
su hi¢n dién cua PPV dugc xac nhan & dan lon ma khong phuy thudc vao gioi
tinh, d6 tudi va tinh trang suc khoé cua lon.
1.3.1.2. Bién doi di truyén & gen ma hoa protein céu triic

Nghién ciru du tién vé bién doi di truyén cia PPV d tién hanh phan tich
doan gen mé hda protein cdu trac (gen VP2) cua cac chung PPV phan lap tir

nam 1994-2000 tai Brazil (Soare va cs, 2003). Két qua cho thay 22/26 vi tri
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thay thé nulcleotide dan dén thay thé amino acid du doan, trong d6 c¢6 8 vi tri
thay thé nucleotide 1a ddc trung phan biét gitta hai phan nhanh di truyén 1a
nhanh A (con goi 1a nhanh Kresse) va nhanh B (Soare va cs, 2003). Nam 2006,
mot nghién ctru twong tu duoc tién hanh tai Puc trén cac mau thu thap tor nam
2000-2002 da phat hién sau kiéu hinh PPV méi, nhom thanh hai nhanh khéc
nhau khi phan tich phat sinh ching loai (Zimmermann va cs, 2006). Tiép do,
cac nghién ctru trén cac ching PPV thuc dia tir Trung Qudc va Romania phat
hién mét sb kiéu hinh méi ciing d3 dugc cong bd (Cadar va cs, 2013; Hao va
cs, 2011; Shangjin va cs, 2009). Bén canh dod, cac nghién ctru cling da bao cao
rang cac kiéu hinh mai véi su thay thé amino acid trong protein céu trac da 1am
thay doi cac dic tinh khang nguyén cta virus. Nhitng phat hién nay da dat ra
gia thuyét: Su xudt hién cua cac dot bién mdi c6 thé 1a sy thich nghi cua virus
ddi vé6i cac loai vaccine dugce str dung rong rai, khién PPV ¢6 thé vuot qua dugc
“hang rao tiém chung” (Zeeuw va cs, 2007).

Mac du co sé di truyén cua vi¢c gay bénh do PPV chua dugc xac dinh,
nhung cic protein ciu trac dong vai trd quan trong trong viéc giy ra cac tinh
chét bénh khac nhau. T4t ca cac vi tri thay thé nucleotide trong gen ma hda
protein khong cau tric déu khong co ¥ nghia; trong khi so sanh gitta chung 6n
hod NADL-2 (Mi s6 GenBank: 1.23427) va chung Kresse doc luc (Ma s6
GenBank: U44978) cho thiy 6/8 vi trf thay thé nucleotide & gen mé hoa protein
cAu trac di din dén sy thay thé cac amino acid duoc phién ma. Pic biét, nim
vi trf thay thé amino acid (1215T, D378G, H383Q, S436P va R565K) trong VP2
1a phu hop khi so sanh v&i cac ching phan 1ap trude d6. Cac mie do ai luc mod
khac nhau dugc cho 1a do nhitng bién d6i nay (D378G, H383Q va S436P) gay

ra (Saekhow va cs, 2022; Bergeron va cs, 1993).
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Hinh 1.9. M6 hinh 3D ciia protein VP2 ciia PPV (Streck va cs, 2015). Cac chim
tron dai dién cho cac vi tri thay thé amino acid: Bao ton (mau xanh), khong bao ton
(mau tim) va ban bao ton (mau do) so voi cac ching tham chiéu trén GenBank
Hinh 1.9 cho thay céc vi tri dugc thé hién bang chdm tron mau do6 cho thay
su khac bi¢t gitra cac chung NADL-2 va Kresse. Cac chidm tron mau tim dai
dién cho cac vi trf thay thé & cac ching méi, thé hién trén mo hinh khong gian
ba chiéu, duoc tao ra béng phén mém Cn3D 4.1, cac toa d6 nay dugc léy tr co
s& dir liéu NCBI, ma sd 1K3V. Sy khac biét amino acid & cac vi tri nay co lién
quan dén kiéu hinh gdy bénh ctia chung Kresse, va tat ca déu nam trén bé mat
capsid ctiia PPV (Simpson va cs, 2002). C6 thé vi tri ctia cac thay thé amino
acid nay nam gan trung tim cta capsid PPV nén chiing c6 thé 1am thay doi qua
trinh tong hop protein va “déong goéi” virus DNA, dan dén su sao chép virus hiéu

qua hon va c6 thé ting cudng doc luc cua virus (Streck va cs, 2015).
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Hinh 1.10. Cay phat sinh chiing loai PPV1 dwgc xay dung dua trén trinh tu
nucleotide gen mi ho4 protein cau triic VP1 va VP2 thu nhén tir cac chiing PPV1
phén 14p ¢ chau Au va chiu A biang phin mém FigTree 1.4.2. (Oh va cs, 2017)
Cay phat sinh ching loai xay dyng dya trén trinh ty nucleotide gen ma hoa
protein cau trac (gen VP2) trong nghién ciru ciia Oh va cs (2017) da chi ra rang
cac chung chau A di tach roi khoi cac ching chau Au va hinh thanh nén mot
nhanh moi (Hinh 1.10). Trinh ty amino acid dg dodn cua VP2 da dugc phan
tich va so sanh gitra cac chung chau Au va chau A, két qua boc 16 khac biét &

mot 86 vi tri xac dinh (Bang 1.3).
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Bang 1.3. Cac vi tri khac biét trong trinh ty amino acid VP2 giira cac chiing chau

Au va chau A (Oh va cs, 2017)

Vi tri amino acid Chiing chau Au (n =42) | Chiing chau A (n = 29)
20 A (10) T (32) T (29)
82 K (10) R (32) R (29)
144 E (42) A (6) E (23)
215 | (1) T (41) 1 (15) V (3) T (11)
228 E (20) Q (22) Q (29)
304 T (10) P (32) P (29)
378 G (42) D (9) G(20)
383 H (1) Q (41) H (16) Q (13)
414 S (18) A(24) S (1) A(28)
419 Q (20) E(22) E (29)
436 T (23) A (4) P(15) S(12) A9) | H()P(7)
555 N (40) K (2) N (21) K (8)
565 K (41) E (1) K (20) R (9)

Mirc d6 thay thé nucleotide & gen ma hda protein cau triic ctia cac ching
PPV luu hanh trén lgn nha va lon rung & Romania da dugc Cadar va cs (2013)
xé4c dinh bang phuong phap Bayesian véi ty 1& dot bién l1an luot 1a: 8,23x10™
thay thé/nam ddi v6i PPV2; 3,86x10 thay thé/nam ddi v6i PPV3 va 4,53x10°
4 thay thé/nam ddi voi PPV4. Gia tri ndy tuong dwong véi mirc d bién doi di
truyén dugc tim thay trong cac virus RNA (Cadar cs, 2013). Diéu nay goi ¥
rang toc do tién hoa cao cua gen ma hoa protein ciu trac & PPV c6 thé anh
huong boi hién tuong tai to hop thudng xuyén, mot hién tuong dé tim thiy ¢
cac virus DNA so¢1 don khac. Bén canh d6, PPV1 va PPV2 cling dugc xem la
nhom co ty 1é thay thé nucleotide cao nhét trong s cac virus DNA soi don

(Streck va cs, 2011).
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Trong bdi canh sy bién doi di truyén ctia gen ma hoa protein cau trac VP2
ciia PPV1 d3 dugc ghi nhan trén toan cau, mot nghién ctiru gan day tai tim quc
gia chau Phi d bao c4o rang cac chung PPV1-27a duoc phét hién thuong xuyén
hon céc chung PPV1 NADL-8 ¢ cac qudc gia c6 thu nhap cao. Trong do, chung
27a va NADL-8 14 2 chung PPV 1 duoc phan 1ap 1an luot tai Ptc (2006) va My
(2022), dugc cac phong thi nghiém trén thé gigi sir dung nhu ching tham chiéu
cho cac nghién ctu trén chung PPV 1. Dong thoi, phan tich phat sinh chung loai
dya trén trinh tu gen VP2 cua cac ching PPV1 phan 14p tir lon rung Namibia
cho thay ching c6 mdi quan hé di truyén gan giii voi chang PPV 1 phan lap &
lon rirng Romania (Molini va cs, 2022a) va 1a ngudn 1ay nhiém PPV1 cho dan
lon nha (Molini va cs, 2022b). Phan tich phat sinh chung loai sdu hon da tUing
ho nhitng phat hién nay, cho thay cac ching PPV1 & chau Phi ¢ thé dugc du
nhap thong qua dan lon di cu ty nhién tir chau Au va chau A (Franzo va cs,
2023). Bén canh d6, su khac biét vé mat di truyén giita cac ching PPV1 phéan
1ap tai Nigeria v6i cac ching PPV1 di cong bd trén toan thé giéi (Luka va cs,
2022) 1a mdt minh ching cho thay su da dang di truyén va tién hda cua chung
can dugc nghién ctru nhiéu hon.

Su ton tai cua cac con duong du nhap PPV trén thé giol, su bién d6i di
truyén trong trinh tu gen ma hoa protein cau triac ciia PPV da cho thdy tam quan
trong trong viéc giam sat lién tuc cac chung PPV luu hanh & cac qudc gia khac
nhau trén thé gidi. Trong d6, viéc xac dinh dic diém phéan t, da hinh
nucleotide, phan tich phat sinh chung loai va uéc luong ty 1é tién hoa phan tir
cta PPV dua trén trinh ty gen ma hoa protein cAu trac 1a ddc biét can thiét trude
khi dua ra nhitng chién luoc moéi nham kiém soat dich bénh do PPV gay ra.

Diic diém phén tir ciia PPV?2

Nhitng thay ddi nucleotide ddn dén thay ddi amino acid tai mot s vi tri
tiém nang trén gen VP2 (378, 383 va 436) dugc cho 1a chiu trach nhiém vé tinh

khang nguyén d3 duoc quan sat thdy trong nghién ciru trude day ¢ ching PPV1
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(Streck va cs, 2011; Soares va cs, 2003; Simpson va cs, 2002; Hao va cs, 2001).
Tuy nhién, ddi voi chung PPV2, ké tir khi duoc phat hién cho dén nay, vi¢c
nhan nudi virus nay trong dng nghiém cho dén nay van chua thanh

cong, dan dén cac nghién ctiru vé kha ning gy bénh cua PPV2 van chua
thé thue hién dugc (Csagola va cs, 2012). Phan tich mdi quan hé di truyén gitra
PPV1 va PPV2 cho thay ty 18 tuong dong trong gen 1a 32,2-34,5% va ty 1&
tuong ddng amino acid 13 20,2-21,5% d6i véi ORF1 va 16,5-16,9% ddi vai
ORF2 (Opriessnig va cs, 2014).

Nham phan tich dic diém hé gen va xac dinh phan nhém di truyén cia
chiung PPV2 luu hanh tai My, hai chung PPV2 da duoc phan 1ap, giai trinh tu
gan nhu hoan chinh (5.425-5.486 bp). Két qua so sanh cho thdy mirc do twong
ddng trong trinh tir amino acid du doan tir ORF1 va ORF2 ctia hai chung PPV2
phan 14ap tai M so véi cac chiing Trung Qudc trong giai doan 2006-2007 (Wang
va cs, 2010) va ching PPV2 phan lap tai Myanmar (Hijikata va cs, 2001) lan
luot 14 95,6-98% va 95,3-98,9%. Ty 1¢é trong dong nucleotide/ amino acid giira
cac chung PPV cang cao cho thay chiing cang gan giii nhau vé mat di truyén.

Phan tich phat sinh chung loai dya trén trinh ty nucleotide hé gen (Hinh
1.11.A) va amino acid (Hinh 1.11.B) cta protein khong cdu tric NS1 déu cho
thay hai chung PPV2 ctia My dugc nhom lai ciing véi cac chung PPV2 d biét
tir Trung Quédc va Myanmar, déng thdi chung ¢6 mdi quan hé gan giii véi virus

PARV4 & lon (Xiao va cs, 2012).
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Hinh 1.11. Cay phat sinh ching loai PPV2 dwgc xay dung tir trinh tw nucleotide

(A) va amino acid dw doan (B) cia gen ma hoa NS1 ciia cac ching PPV2 phan

lap tai My, Trung Qudc, Myanmar va cac ching virus trong phan ho

Parvovirinae (Xiao va cs, 2012) bing phin mém MEGA 5.0, phwong phap

Maximum Likelihood dwa trén mo hinh Kimura 2-parameter (d6i v6i trinh tu

nucleotide) va mé hinh Poisson (ddi véi trinh tw amino acid)

Nghién ctru tuong tu cua Sackhow va cs & Nhat Ban (2015) da phan lap
va giai trinh ty hé gen chung PPV2 JPT68 véi kich thudc gan nhu hoan chinh

(5.233 bp) tir amidan ctia mot ¢4 thé lon nha khoé manh. So sanh véi sau chiing

PPV?2 c6 d6 dai trinh ty day da duoc phan 1ap & Myanmar, Trung Quéc va My

cho thay ty 1¢ tuong dong cua chung JPT68 so véi cac chung tham chiéu 1a

95,5-97,7%. Trong hai ORF, mtrc d6 twong dong nucleotide va amino acid cua
JPT68 so véi cac chung tham chiéu 1an luot 13 94,3-97,5% va 94,3-97,5% d6i
v6i gen ma hoa protein khong ciu trac NS1 va 93,9-96,7% va 95,1-97,6% d6i



v6i gen ma hoa protein cau trac VP1. Cdy phét sinh chung loai duoc xdy dung
dua trén doan gen NS1 dai 330 bp cho thay cac ching PPV2 dugc phan lap
trong nghién ctru nay thudc bay phan nhom di truyén khac nhau, dua dén gia
thuyét c6 nhiéu ching PPV2 khac nhau d3 xdm nhép va luu hanh trén dan lon
tai Nhat Ban (Saekhow va cs, 2015).

Nhin chung, thong tin tir cac nghién ctru phan tich dac diém phan tir ciing
nhu bién ddi di truyén caa PPV2 con han ché nén viéc phan tich mdi lién hé
giita dot bién trong trinh tu gen va su thay d6i cac didc tinh sinh hoc ctia PPV2
1 can thiét.

Diic diém phén tir ciia PPV4

PPV4 duogc phat hién 1an dau tién tai My tir nim 2005 & dan lon nhiém
bénh lién quan dén Hoi chimg PMWS (Cheung va cs, 2010), tuy nhién, vai trd
va kha ning gay bénh cua PPV4 van chua duoc x4c dinh. Khac véi cac PPV
khac, PPV4 tn tai mot khung doc md bo sung ORF3, nam ¢ giita ORF1 va
ORF2, ma héa cho cho mot nucleoprotein (NP1).

Hién tai, cic nghién ctru phén tich anh hudng cta bién dbi di truyén lién
quan dén kha ning 1ay nhiém va doc luc cia PPV4 con han ché. Viéc nghién
ctru dic diém phan ttr, tim kiém céac dot bién tiém nang va xac dinh phan nhom
di truyén ctia cac chung PPV4 luu hanh trén thuc dia dong mot vai trd quan
trong trong viéc cung cap thong tin dich t& quan trong nhu: Ngudn gbc di
truyén, xu hudng tién hoa va dy doan con dudng bién doi trong tuong lai ciia
céc ching PPV4 luu hanh trén thyc dia. Nhitng thong tin ndy cung cip co s
khoa hoc cho vi¢c danh gid hi¢u qua phong ngtra cia cac loai vaccine thuong
mai dang luu hanh trén thi truong, dong thoi cung cép dir liéu cho cac nghién
ctru diéu ché vaccine phong PPV4 trong twong lai.

B4o cdo dau tién vé dic diém phan tir hé gen PPV4 tai Trung Quéc duoc
thuc hién boi Huang va cs (2010) cho thiy do twong dong nucleotide va amino

acid giita cac chung Trung Qudc v6i nhau va véi cac ching PPV4 phan lap tai
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My 1an luot déu trén 99% va 98,5%. Phan tich cdy phat sinh ching loai cho
thiy bay chung PPV4 cta Trung Qudc va My ¢6 quan hé di truyén gan giii va
tap hop thanh cym trong cung mgt nhanh. Ngoai ra, cac ching PPV4 ctia Trung
Quéc va My xuét hién dot bién mat nucleotide twrong tw nhau & ving khong ma
hoa, goi ¥ rang cac chung PPV4 da duoc dua vao Trung Qudc thong qua viée
nhap khau lon nhiém PPV4 tir My.

Trong cong b vé su tién hda protein cau trac vo capsid va so sanh phat
sinh chung loai cac chung PPV méi (PPV2, PPV3 va PPV4), Cadar va cs (2013)
d3 phan lap va giai trinh tu gen ma hoa protein cau tric cua cac ching PPV4
lru hanh trén lon rimg va lon nha ¢ mién Tdy Romania. Két qua cho thiy cac
chung PPV4 & lon rimg va lon nha c6 mirc do twong dong kha cao so véi cac
chung tham chiéu trén thé gi6i, dao dong trong khoang 98,4-99,5%; 98,6-
99,8% doi voi trinh tu nucleotide va 98,2-99,8%; 97,9-100% doi véi trinh tu
amino acid. Cay phat sinh ching loai dugc xay dung tir trinh ty gen ma hoa
protein céu tric cho thdy cac chung PPV4 phén 1ap trong nghién ctru nay tap
hop véi nhau trong mdt phan nhanh va tach biét so vdi nhanh dugce hinh thanh
tir cac chung PPV4 c¢6 ngudn gde tir My va Trung Qudc. Su tip trung trong mot
phan nhanh cua cac chung PPV4 phan 1ap tai Romania cho thiy khong c6 su

khac biét dang ké trong trinh ty gen PPV4 1ay nhiém trén lon nha va lon ring.
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Hinh 1.12. Cay phat sinh chiing loai dwgc xay dung tir trinh tw nucleotide hé gen
hoan chinh ciia chiing PPV4 phan lap tai Trung Qudc va 1bon chiing PPV4 tham
chiéu (Qin va cs, 2018)

Gan day, trong cudc diéu tra sy dong nhiém ctia cac virus c6 lién quan dén
Hoi chimg PRDC trén dan lon tai Trung Quéc, Qin va cs (2018) da phan 1ap va
giai trinh ty hoan chinh mdt ching PPV4 véi kich thudce hé gen dai 5.908 bp.
Cac phan tich vé dic diém hé gen cho thdy ham luong GC 1a 42,5% va ty 16
tuong dong so v4i 1bdn ching PPV4 tham chiéu trén GenBank dao dong tir
98,1- 99,6%. Cay phat sinh chung loai PPV4 dua trén trinh ty hé gen da dugc
xdy dung bing phan mém MEGA 7.0 v6i phuong phap Maximum-likelihood
va gia tri bootstrap v&i 1.000 1an 1dp lai. Két qua phén tich cho thiy chung
PPV4 phan lap c6 mdi quan hé di truyén gan giii v6i chung PPV4 14 va 17 ¢
ngudn gdc tir My va tach biét véi cac ching c6 ngudn gde tir Brazil, Romania

va cac chung phan 1ap & Trung Qudc trudc nim 2010.
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PPV4 1a mot trong cac chung PPV md&i dugce phat hi¢n, mac du dugc cho
13 lién quan dén Hoi chimg PMWS va Hoi chimg PRDC véi vai tro 13 tac nhan
d6ng nhiém nhung cho dén hién tai, thong tin vé co ché gy bénh ciing nhu doc
luc cua PPV4 van con han ché. Do d6, viéc xac dinh dic diém phan tr cua
PPV4, dic biét 1a gen ma hda protein cau tric-dong vai trd twong tac chi dao
giita virus va té bao vat chu-cing voi su xuat hién cac dot bién trong gen nay
13 quan trong va can thiét. Dong thoi, viée xac dinh mdi quan hé di truyén giira
céc ching PPV4 luu hanh tai cac khu vuc khac nhau trén thé gidi ciing cung
cap thong tin quan trong vé dich t& hoc, giup phong ngira va kiém soat dich
bénh c6 hiéu qua hon.
1.3.1.3. Tién héa ciia PPV

La mét loai virus DNA, PPV str dung phitc hop polymerase té bao cuia vt
chu trong qua trinh sao chép vat liéu di truyén (voi don vi sira chira hiéu qua),
do do, trong nhiing thap nién 80-90 cua thé ky XX, ngudi ta cho rang PPV c¢6
murc do bién d6i di truyén thap twong duong véi vat chii (Duffy va Holmes,
2008). Tuy nhién, trong nhimg nim gan ddy, cac nghién ctru cho thay ty 1¢ bién
d6i nucleotide ctia PPV 1a tuong dwong véi ty 18 bién d6i nucleotide ctia cac
virus RNA. Két qua nghién ctru cua Streck va cs (2011) da ching minh rang ty
1¢ thay thé nucleotide ctia PPV 14 khoang 10°° thay thé/vi tri/nam d6i v6i gen
NS1 va 3-5%10 thay thé/vi tri/ndm d6i véi cac gen VP1 va VP2. Dong thoi, su
phat hién tam ching PPV (1965-2022) di lam thay d6i hoan toan quan diém vé
su tién héa va mién dich hoc cua PPV, cho théy virus nay da dang hon nhiéu
so vai cac du doan trude d6. Bén canh do, mot sb nghién ctru vé dong luc hoc
d6t bién da chi ra rang cac yéu to bo sung c6 thé anh huéng manh dén toc do
d6t bién cta virus (Duffy va Holmes, 2008; Xia va Yuen, 2005).

Viéc xac dinh co ché tién hoéa ctia PPV cho dén thoi diém hién tai van
chua duoc théng nhat. Nhiéu bang chimg dugc dua ra nham goi ¥ cac co ché

tién hoa khac nhau cua PPV nhu ddng tién hoa trong quan hé virus-vat chu, tai
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to hop va chon loc (Cadar va cs, 2013; Streck va cs, 2011; Shackelton va cs,
2005; Lukashov va Goudsmit, 2001). Cac cudc tranh luan van tiép tuc dién ra
khi cac dot bién don 18 va cac sy kién tai to hop déu dong mét vai tro nhat dinh.
Bén canh do, dot bién ngau nhién ciing c6 thé dan dén ty 1€ thay thé cao & PPV,
v6i cac gia thiét vé nguyén nhan duoc dua ra 13 hé gen cua PPV khong duogc
sira chita boi cac exonuclease ctia vat chu vi chiing khong c6 cac kiéu methyl
hoéa thich hop (Duffy va Holmes, 2008); ciing c6 thé PPV di str dung mot loai
polymerase dé bi 18i (vi du, mdt loai polymerase thiéu co ché sira chira cit bo
base) trong qué trinh sao chép (Garcia va Bebenek, 2007).

Phan tich tién hoa dau tién ctia PPV duoc thuc hién vao nam 2011 bﬁng
cach nghién ctru cic chung PPV nhiém dan lon trong trang trai chin nudi chuyén
nghiép (Streck va cs, 2011) va PPV nhiém & lon rimg (Cadar va cs, 2013). Ty 1¢
d6t bién cao (khoang 3-5x107%) trong cac gen ma hoa protein cau trac (VP) da
dugc phat hién tir ca hai loai vat chu, cao hon nhiéu so véi tde dd tién hoa cua
cac gen ma hoa protein khong cau trac (NS, khoang 10°°). Bing cach 4p dung
dong ho phan tir vao phan tich cdy phat sinh chung loai, ngudi ta da thdy rang
cac phan ky chinh da thé hién trong 10-30 nim qua. Lich st tién hoa tich cuc
nay da cho thay ty 1& dot bién cao c6 thé 1a dic diém dién hinh cua PPV.
1.3.1.4. Phat hién cdc chiing PPV khac

Nhiéu chung PPV khac dd duoc xac dinh trong nhitng nim gan dy nho
dac tinh uvu viét cua phuong phap PCR va sy ra do1 cua cac cong cu giai trinh
tu gen thé hé méi. So sanh trinh ty gen ma hoa protein capsid cia PPV cho thay
su bién d6i di truyén cua ching dan dén su hinh thanh cac phan nhém PPV
khac nhau. Tdm chung PPV da dugc xac nhan trong vong 50 nam qua (1965-
2016) bao gom: PPV1, PPV2, PPV3, PPV4, PPV5, PPV6, PPV7 va PPV8
(Palinski va cs, 2016; Ni va cs, 2014; Xiao va cs, 2013; Cheung va cs, 2010;
Huang va cs, 2010; Lau va cs, 2008) (Bang 1.4).
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La chung PPV khac dau tién, PPV2 (U. tetraparvovirus 3) duoc phat hién
& huyét thanh lon trong qua trinh diéu tra Hepatitis E & Myanmar (Hijikata va
cs, 2001). Tiép theo d6, PPV2 dugc phat hién vao nim 2006-2007 & Trung
Quéc (Wang va cs, 2010) va ndm 2012 tai Hungari (Csagola va cs, 2012). Két
qua phan tich ctia Xiao va cs (2013) tai 18 bang cia My cho thay, ty 1& luu hanh
PPV2 ¢ lon 1a khé cao trong cac mau phéi, mau phan thu dugc tir lon & cac
nhém tudi khac nhau, va trong huyét thanh hoac dich léng nguc thu dugc tir
lon so sinh. Su khéc biét di truyén Ion gitta PPV1 va PPV2 thé hién ¢ ty 1¢
tuong dong trinh ty nucleotide thap 32,2-34,5% va ty 1é twong dong amino acid
cia ORF1 va ORF2 lan luot 1a 20,2-21,5% va 16,5-16,9% (Opriessnig va cs,
2014). Nhitng nd luc dé nudi cdy PPV2 in vitro cho dén nay da khong thanh
cong, vi vy cac nghién ctru vé kha ning gay bénh cia PPV2 d3 khong thé thuc
hién duoc (Csagola va cs, 2012). Tuy nhién, cac nghién ctru gan day cho thay
PPV2 c6 thé 1a dong yéu té hodc tic nhan khoi phat lién quan dén “bénh sét
cao” (Wang va cs, 2010) hoic bénh lién quan dén virus PCV ¢ lon (Porcine
Circovirus Associated Diseases-PCVAD) (Csagola va cs, 2012). Gan day, bang
phuong phap théng ké phén tich 16p tiém an (LCA) ¢ dan lon bi bénh ho hap,
Tregaskis va cs (2020) da ching minh rang PPV2 1a mét yéu té dong nhidém
v6i PCV2 trén nhom dbi tuong nay va goi v rang, PPV2 c6 thé lién quan vé
mit théng ké voi bénh PCVAD va Hoi chimg PRDC.

Bang 1.4. Phan loai cac chiing PPV lwu hanh trén thé giéi

Phén loai Mai s6 GenBank/Tac gia Pic diém
Germany (Dunne va cs, |Pugc phat hién khi phan 1ap virus tir
PPV1  |1965) mot bao thai lon méi chét duoc thu

thap tai 10 mb & Prc.

AB076669 (Hijikata va cs,|Puogc tim ra ¢ huyét thanh lon trong

PPV2 2001)-Myanmar qua trinh diéu tra Hepatitis E o
Myanmar.

EU20667-EU200677 (Lau va |Mic do twong dong cao véi

PPV3 cs, 2008)-Hong Kong Parvovirus 4 ¢ ngudi va Hokovirus bo
(PARV4).
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Phéan loai Mi s6 GenBank/Tac gia Pic diém
PPV4 GQ387499 (Cheung va cs,|Phat hién moét ORF3 bd sung dinh vi
2010)-My gitra ORF1 va ORF2.
JX896318-JX896322 (Xiao |C6 su twong dong so voi PPV4 la
PPV5  |vacs, 2013)-My 64,1%-67,3%; kh‘f)ng co ORF3 va
ORF2 dai hon nhiéu.
KF999681-KF999685 (Niva |PPV6 c6 muc twong dong cao véi
- 5 trinh ty protein khong cau tric cua
pPve | 2014 Trune Quoc PPV4 (49,8%) vi véi protein cAu triic
cua PPV5 (29,8%).
KU563733 (Palinski va cs,|Khung doc m& ORF2 ngén, vi tri 469
PPV7 2016)-My aa khong c6 su twong dong so véi cac
protein da biét.
GDJM2021 (Guo va cs, |Hé gen PPVS8 kich thudc phan tir
PPV8  |2022)-Trung Qudc 4.380 bp va c6 muc twong dong véi
PPV1 la 44,18%

Chang PPV moi tiép theo duoc phan lap tai Hong Kong véi tén goi 1a
PhoV (Porcine Hokovirus) vao nam 2008. Két qua phan tich trinh ty hé gen
ciia PhoV thé hién muc do twong ddéng cao v4i Parvovirus 4 & ngudi va
Hokovirus ¢ bo, tao thanh nhanh riéng trong ho Parvovirus (Lau va cs, 2008).
Nghién ctru gan day ctiia Chueng va cs (2010) di xép loai PhoV chinh 1a PPV3
(U. tetraparvovirus 2). Mic du su phan b dia Iy chinh x4c cia phan nhom nay
van chua duoc xac dinh, cac nghién ciru gan day da cho thay ty 1¢ nhiém PPV3
tuong d6i cao ¢ lon nudi & Hungari (Csagola va cs, 2012), trén lon rimg & Puc
(Adlhoch va cs, 2010), Romania (Cadar va cs, 2011) va mién Nam nuéc Y
(Amoroso va cs, 2019).

PPV4 (U. copiparvovirus 2) dugc phat hién 1an dau tién vao 2005 tir dan
lon nhiém bénh lién quan dén Hoi chimg PMWS tai phia Bic Carolina, M¥
(Cheung va cs, 2010) va tiép theo d6 13 ¢ Trung Qudc (Huang va cs, 2010;
Zhang va cs, 2011). PPV4 c¢6 muc d6 twong dong cao nhét voi Parvovirus 2 ¢
bo, nhung murc d6 ma héa va sap xép hé gen lai twong tu v6i Bocavirus vi PPV4
ma hdéa cho mot ORF3 dinh vi gitra ORF1 va ORF2 giéng nhu Bocavirus. Mac
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du ty 1& dan lon duong tinh nhiém PPV4 trén thé gidi ndi chung con thap, dao
dong trong khoang 2,09-6,6% (Csagola va cs, 2012 ; Zhang va cs, 2011; Huang
va cs, 2010) nhung ty 1& nhiém PPV4 trong cac dan duong tinh lai kha cao,
chiém dén 20-50%.

Vao dau nam 2013, mot chiung PPV méi dugc phat hién & My va dugc
dinh danh 1a PPV5 (Xiao va cs, 2013). Khac vo1 PPV4, PPVS5 chi ¢6 hai ORF,
tuy nhién muc do twong dong nucleotide ciia PPV5 so vi PPV4 14 kha cao:
64,1%- 67,3%. Cho dén nay, PPV5 nay da duogc xac dinh trong mau phoi, mau
huyét thanh va mau phan véi ty 1& luu hanh chung & M¥ 14 6,6%. Ngoai ra sy
Iuru hanh PPVS5 trén dan lon tai Ba Lan, Mexico, Han Quéc (Kim va cs, 2022;
Park va cs, 2021; Milek va cs, 2019; Garcia va cs, 2019b; Cui va cs, 2017).

Mot ching PPV méi khac 1a PPV6 (U. copiparvovirus 4) dugc phat hién
trong cac trang trai lon & Trung Qudc bdi nghién ctru cua Ni va cs (2014) voi
hé gen co kich thudc dai 6,1 kb va cAu tric tuong tu nhu cac Parvovirus khéc.
Phan tich trinh tu nucleotide ctia ndm chung PPV6 khac nhau & Trung Qudc
cho thdy murc d6 twong ddng cua chung véi cac chung Parvovirus khac nam
trong khoang tir 20,5 dén 42,5%, trong d6 PPV6 co6 muc do twong dong cao
nhat v6i PPV4. Phan tich cdy phat sinh chung loai ¢4 chimg minh rang:

PPV6 cung voi PPV4 va PPV5 tao nén mot nhanh di truyén riéng biét véi
nhém xac dinh truée ddy trong phan ho Parvovirinae va c6 thé xép thanh chi
m&i trong Copiparvovirus (Xiao va cs, 2013). Cho dén nay, su hién dién cta
PPV6 d3 duoc bao céo & nhiéu nudc trén thé gi61 (Kim va cs, 2022; Park va cs,
2021; Milek va cs, 2019; Garcia va cs, 2019a; Cui va cs, 2017).

Niam 2016, PPV7 (U. chaphamaparvovirus 1) 1an dau tién dugc phat hién
trong cac mau phoi, huyét thanh va phan caa lon néi truong thanh khoe manh
& My (Palinski cs, 2016). O Trung Qudc, mot nghién ciru hdi ciru da phét hién
su ¢6 mit ctia PPV7 trong cac mau huyét thanh thu thap tir nim 2014 tai hai
trang trai lon thuwong pham (Xing cs, 2017). Cac nghién ciru tiép theo ciing da

xac nhan sy luu hanh cting nhu dac diém di truyén ctia PPV7 & chau Au, Han
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Qué)c, Colombia, Nam My, Uc va nhiéu tinh thanh khéc tai Trung Quéc (Kim
va cs, 2022; Wen va cs, 2022; Zhang va cs, 2022; Mai va cs, 2021; Vargas va
cs, 2021; Bhatta va cs, 2021; Chung va cs, 2020; Wang va cs, 2020; Da Silva
va cs, 2020; Wang va cs, 2019; Milek va cs, 2018).

Cho dén thoi diém hién tai, PPV8 1a chung PPV méi nhét, dugc xéac dinh
vao nam 2021 thong qua giai trinh tu thong lugng cao trong cidc mau duong
tinh vo1 virus gy Hoi chung PRRS dugc thu théap tir cac dan lon & tinh Quang
Pong, Trung Qudc. Hé gen gan nhu hoan chinh cta ching PPV8 (GDIM2021)
c¢6 chiéu dai 4.380 bp voi hai khung doc mé chong 1én nhau, ma hoa cho NS1
va VP1. Phan tich trinh tu d& cho thay ty 1é twong dong nucleotide ctia PPV8
v6i cac ching PPV1-PPV7 14 16,23-44,18% voi mire do twong dong twong dbi
cao nhat v6i PPV1. PPV8 ciing v6i PPV1 va PbuV di tap hop thanh mot phan
nhom ddc 1ap va cé quan hé gan giii véi cac thanh vién cta chi Protoparvovirus.
Dang luu v, két qua khao sat hoi ctru (trén cac mau thu thap tir 1990-2021) da
cho thidy PPV8 da xuét hién sém nhét vao nam 1998 va lay nhiém kéo dai cho
dén thoi diém hién tai (Guo va cs, 2022).

Viéc phat hién PPV8 da cung cap thém thong tin vé da dang di truyén cua
PPV. Diéu nay ciing cho thay, viéc nghién ctru & mirc 6 phan tir vé timg chung
PPV 14 can thiét, nhat 14 véi cac chung dugc phat hién trong nhitng nim gan
day. Hon nita, cac dic tinh sinh hoc ctia nhitng chiing PPV nay ciing nhu méi
lién quan té1 Ho1 chirng SMEDI ¢ lon cling can duogc theo doi chit ché.

1.3.2. Tinh hinh nghién ctru PPV ¢ Viét Nam

O Viét Nam, Hoi ching SMEDI ¢ lgn do PPV duoc quan tdm tir nhitng
nam dau 1990. Bénh xay ra tuong ddi phd bién ¢ cac dia phuong trong ca nudc
va gay tdn that 16n trén cac dan lon nai sinh san. Cac cudc hdi thao véi muc
tiéu giam thiéu thiét hai do PPV gy ra ¢ dan lon da duoc to chic, tuy nhién

chua dat duoc két qua mong mudn.
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Nghién ctru dau tién vé PPV tai Viét Nam duoc tién hanh boi Chuc (1993),
d3 phat hién khang thé khang PPV ton tai ¢ lon nai va lon duc giéng. Bang
phuong phap ngung két hong cau chudt lang dé tim kiém khang nguyén va phan
tng HI dé tim kiém khang thé, nghién ctru nay budc dau cho thay ty 18 lon nai
nhiém PPV & c4c tinh mién Béc va mién Nam lan luot 1a 10,5-26,7%, va 30%
(Chuc va cs, 1993). Trong c4c nghién ciru tiép theo, phuong phap xét nghiém
huyét thanh hoc tuong tu da dugc sir dung dé x4c nhén sy luu hanh va vai tro
nguyén nhan caa PPV d6i v6i hién tuong rdi loan sinh san & lon nuoi tai tinh
Thai Binh (50%) (Chuc va cs, 1995) va khu vuc mién Trung (21,5%) (Hung,
1999). Nghién ctru trén dan lon nai tai tinh Long An ctia Huynh (2000) d3 tién
hanh xét nghiém 4.166 mau huyét thanh bang phwong phap HI nham phat hién
khang thé, két qua cho thiy ty 1& duong tinh véi khang thé khang PPV chiém
69,5%. Nghién ctru ctia Khanh (2004) d x4c nhan vai tro ciia PPV d6i v6i Hoi
ching SMEDI ¢ lgn, dong thoi tién hanh thir nghiém vaccine va xay dung bién
phap phong bénh do PPV gay ra trén dan lgn & tinh Thai Binh.

Nam 2007, S& Khoa hoc va cong nghé Tién Giang da trién khai dé tai
“Khao sat tinh hinh rdi loan sinh san & heo nai va dé ra giai phap khic phuc
tinh trang cham 1én giéng, phdi giéng khong dau, sy thai, dé non” nham tim
hiéu moi quan h¢ gitra Ho1 chung rdi loan sinh san ho hép, bénh dich ta, bénh
gia dai, bénh say thai truyén nhiém, bénh ph6 thuong han va bénh do Parvovirus
v6i kha ning sinh san cta heo nai, tir 46 dé xuat giai phap khac phuc.

Trong nghién ctru xac nhan sy hién dién cua PPV1 & lon nudi tai Ha Noi
va cac ving phu can, Giap va cs (2020) d3 tién hanh dong thoi phuong phap
huyét thanh hoc phat hién khang thé dic hiéu khang PPV1 va phuong phéap
PCR phat hién PPV1 trong cac miu huyét thanh lon thu tai sau tinh phia Béc
Ha N1, Hung Yén, Hai Duong, Bic Ninh, Hoa Binh va Vinh Phuc. Két qua
cho thdy phan ing PCR di xac nhan sy luu hanh cua chung PPV1 trong 10/18
mau duong tinh véi khang thé khang PPV 1.
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Gan day, Thuy va cs (2021) da tién hanh khao sat ty 18 nhiém cac chung
PPV1, PPV2, PPV3 va PPV4 trén 231 mau phéi va mau mau thu tai cac 10 md
thudc 13 tinh thanh thudc ba mién Bic, Trung va Nam Viét Nam. Két qua cho
thdy ty 18 luu hanh PPV1, PPV2, PPV3 va PPV4 lan luot 13 53,7%, 28,0%,
17,7% va 7,8%. PPV1 va PPV2 dugc phat hién ¢ 11 tinh thanh, trong khi PPV4
chi duoc phat hién & ba tinh. Phan tich phét sinh ching loai d& x4c nhan méi
quan hé di truyén chit ché giita cac chung PPV4 phan lap trong nghién ctru nay
v6i cac chiing c6 ngudn goc tir Trung Qudc.

Cho dén thoi diém hién tai, chua c6 cong trinh khoa hoc nao cong bd vé
dic diém phan tir gen ma hda protein cdu trac cua cac ching PPV phan lap &

mién Trung Viét Nam.

48



CHUONG 2
POI TUQNG, VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. POI TUQNG NGHIEN CUU

Virus PPV1, PPV2, PPV3 va PPV4 trén lon ¢ d6 tudi giét mo tai bay tinh
mién Trung.
2.2. VAT LIEU NGHIEN CcUU
2.2.1. MAu nghién ciru

Téng s6 146 mau, trong d6 117 mau phéi va 29 mau mau duoc thu thap &
lon thuong pham nudi trén dia ban bay tinh mién Trung tir thang 5/2018 dén thang
4/2019 & céc 10 mo. Sb luong 10 mo, sb luong mau va loai mau thu thap tur mdi
tinh dugc trinh bay ¢ Bang 2.1.

Bang 2.1. Thong tin vé ciAc mAu nghién ciru dwgc thu thip

) So S6 lwong Loai miu Thoi gian
Dia phuwong .z x Z. . x
10 mo mau Phoi Mau thu mau
Quang Binh 4 17 0 17 2019
Quang Tri 5 22 22 0 2019
Thira Thién Hué 6 28 28 0 2019
Pa Ning 3 14 8 6 2018
Quang Nam 4 16 10 6 2018-2019
Quang Ngii 5 24 24 0 2018-2019
Binh Pinh 5 25 25 0 2018
Tong 32 146 117 29

2.2.2. Trang thiét bi, dung cu, hoa chat

- Céac hoa chat ¢ dang tinh khiét ding cho phan tich Sinh hoc phan tir
dugc cung cip bai cac hing: Thermo Fisher Scientific (M¥), Invitrogen (M¥),
Sigma (MY)...

- Cac trang thiét bj chinh, dung cy, dung dich dém, gel va thudc nhudom

st dung trong céac thi nghiém duogc trinh bay & Phu luc 3.
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2.2.3. Moi
2.2.3.1. Moi phdt hién cdc chiing PPV

Cac mdi dic hiéu dugc sir dung dé phat hién cac ching PPV1, PPV2,
PPV3 va PPV4 dugc trinh bay ¢ Bang 2.2.
Bang 2.2. Céc ciip moi dwoc sir dung dé phat hién cic chiing PPV1, PPV2, PPV3
va PPV4

Kich
thwoc
. ) Tai li¢u
PPV Trinh tu moi (5°-3’) Ta (°C)| san
z |tham khao
pham
(bp)
F: GGGAGGGCTTGGTTAGAATCTC Streck va
PPV1 56 194
R: ACCACACCCCCCATGCGTTAGC cs, 2013
F: AGATTCTTGCAGGCCGTAGA Cadar va cs,
PPV2 60 222
R: CCAAGGGTCAGCACCTTTTA 2013
F: GCAGTCTGCGCTTAACTT Csagola va
PPV3 50 392
R: CTGCTTCATCCACTGGTC cs, 2012
F: GCATTGGTGTGTGTCTGTGTCC Csagola va
PPV4 54 345
R: GTGGCACATTTGTACATGGGAG cs, 2012

2.2.3.2. Moi khuéch dai gen ma hoa protein céiu triic PPV
Céac moi duoc st dung dé khuéch dai gen ma hoa protein cau tric ciia cac

PPV dugc trinh bay & Bang 2.3.
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Bang 2.3. Cac cip moi duoc sir dung dé khuéch dai gen ma hoa protein ciu tric

cua cac chung PPV
Kich
Doan gen Ta thude Tai ligu
PPV n:’u-c tfgu Trinh tw mdi (5°-3") ooy | sin | tham
: pham | Kkhio
(bp)
F: CAGCTTCATGGCTTACGGGCA
PPV/2-P4 50 | 721
R: ATCCCTCTCCGCCCGCCAGA
F: CATGAGCGCTGCCGACGCGT
PPV/2-P5 54 | 730
R: TCCATCAGACCCTGGGCCA
F: GACCCAGAGATAGATAGCGT Nghién
PPV2 | PPV2-P6 53 | 773 | .0
R: CCACCAATGAGATCCGCTA clru nay
F: TGGACAAAGTCTTACCGCC
PPV/2-P7 50 | 743
R:AGGGTTGTACCACTGAATACT
F: CATTGGCGCGCAGGCACC
PPV/2-P8 50 | 746
R: ATAAACCCCTGAGGAAATA
F: TTGGAGGTACCGGCAGA Nghién
PPV3|NS1/VP1 58 | 995 | .0
R: TCATCGTACCGTTCATCG clru nay
F: TGACGCAGTACAGACCGACGAGA
PPV4-1 62 | 842
R: AATGCAAGTGCAAGCCACCTTTT
F: AGTAATCTGGTAATCGCTGTTCG
PPV/4-2 62 | 893
R: ATGTTAGTCTTTCCTGTTGTGGC
F: GCTGGTGGATAACAACATCTGCT
PPV4-3 60 | 986
R: GTTTCTTCTTTCTCGGTGCTTCT
F: AAGAAGCACCGAGAAAGAAGAAA Csagola
PPV4 60 | 884 | vacs,
PPV4-4 |R: AAATCTAAGGGACAAGGCAAACG 2010
F: TACTAAGAAAGACAAGGTGGAG
PPV/4-5 60 | 898
R: AATAATAGAAGGTATAGCGTC
F: ACCTGCTCCTCCATCTTCTCCAC
PPV/4-6 62 | 980
R: GGCCGTCATCATACATTCTGCTC
F: ACTTACTGTTCTATGATGTCTGGAG
PPV4-7 62 | 1644

R: ATATCATCTGCGGTGTCTGGG

o1




2.2.4. Trinh tu cac chung PPV nghién ciru
Danh séch trinh tu gen cac chiung PPV phan lap ¢ Viét Nam va cac ching
phan 1ap trén thé gidi sir dung dé tham chiéu duoc trinh bay ¢ Bang 2.4 va 2.5.

Béng 2.4. Danh sach cac trinh tw PPV2 dwgc sir dung trong nghién ctiru nay

M3i s6 Quée gia Nam Kich thuéc Thc vid
GenBank 5 phén lap (bp) ®
AB076669 Myamar 2001 5118 Hijikata va cs, 2001
KP245940 2014 3099
KP245943 2014 3099 Sun va cs, 2015
KP245944 2014 3099
MK092387 2018 5205 .
Trung Ren va cs, 2020
MK092408 X 2018 3172
Quoc
MN326142 2019 5119
Sun va cs, 2021
MN326185 2019 5119
MZ577029 2021 5426 Li va cs, 2021
MG345016 2017 5427 Qinvacs, 2018
0OL913365 2019 2493
0OL913366 Viét Nam 2019 2493 Nghién ctru nay
0OL913367 2019 2493
KY586144 Brazil 2017 5316 Cerva va cs, 2017
KX517759 2016 5533 Novosel va cs, 2017
Hungary
KC701296 2013 3099
KC687100 Cromania 2013 3099
JQ860238 2012 3096 .
Cadar va cs, 2013
JQ860240 ) 2012 3096
Romania
JQ860243 2012 3099
JQ860248 2012 3099
JX101461 M 2012 5486 Xiao va cs, 2013
KF725662 Y 2013 3259 Opriessnig va cs, 2014
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Bang 2.5. Danh sach cac trinh tw PPV3 va PPV4 sir dung trong nghién ciru

. Mai sb f Nim | Kich thuéc N
Chung Quoc gia Tac gia
GenBank phan lap (bp)
KJ842609 2013 390 He va cs, 2014
MK378232 4963
MK378244 2017 5133 He va Tu, 2019
MK378240 | Trung Qudc 5052
KX827776 2017 4859 Sun va cs, 2017
MG345026 2018 5081 Qinvacs, 2018
JQ177085 2013 391 Pan va cs, 2011
MW355754 Congo 2021 346 Bisimwa va cs, 2018
EU200671 | Hong Kong | 2008 5043 Lau va cs, 2008
OP377042 . 4916 .
Han Quoc 2023 Park va cs, 2016
PPV3 OP377043 4147
KC296751 buc 2013 4609 Streck va cs, 2010
KC701326 Hungary 2013 2778 Cadar va cs, 2008
KP768509 Slovakia 2015 356 Sliz va cs, 2012
JQ700072 Brazil 2016 2696 Souza va cs, 2007
KT726332 |B6 PaoNha| 2016 392 Miranda va cs, 2011
JF738351 ) 5027
Romania 2011 Cadar va cs, 2007
JF738350 4048
KF561854 My 2014 3124 Opriessnig va cs, 1998
QN16 . 2018 995 _
Viét Nam Nghién ctru nay
QT4 2019 995
GU978964 5400
GU978965 5645
GU978967 5644 .
, 2010 Huang va cs, 2010
PPV4 | GU978968 |Trung Quoc 5400
HM031134 5400
HMO031135 5552
MG345027 2018 5908 Qinvacs, 2018
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. M3 sb P Nam Kich thuwéc . e
Chung Quoc gia Tac gia
GenBank phan lap (bp)
JQ868713 5454
JQ868714 ] 5454 .
Romania 2012 Cadar va cs, 2012
JQ868715 5458
JQ868716 5456
PPV4 GQ387499 2010 5905 .
Cheung va cs, 2010
GQ387500 My 2010 5780
NC014665 2018 5905 Cheung va cs, 2018
MT434668 . 5368 .
Viét Nam 2020 Nghién ctru nay
MT434669 5368

2.3. PHUONG PHAP NGHIEN CUU
2.3.1. Phuong phap thu thip miu

- Mau dugce thu tir lon & d6 tudi giét md (4,5-5,5 thang tuéi), duoc nuodi1
trén dia ban bay tinh khu vyc mién Trung. Mdi tinh thuc hién thu mau & 3-5 10
mo, mdi 10 mo thu khong qua nim mau.

- MAu méau (n=29): Pugc lay tir lon khi giét thit, sau d6 cho vao éng
thu méau chéng dong. Mau phoi (n=117): Puogc 1y khi lon thit dugc mo bo
noi tang.

- Sau khi thu, mau duoc giit & 4°C va chuyén vé phong thi nghiém Cong
ngh¢ gen dong vat (Vién Cong nghé sinh hoc, Vién Han 1dm Khoa hoc va Cong
nghé Viét Nam) bao quan & -20°C cho dén khi str dung dé tach chiét DNA tong s6.
2.3.2. Phwong phap tach chiét DNA

DNA tong s6 dugc tach chiét theo phuong phap thuong quy & phong thi
nghiém, st dung proteinase K; phenol/phloroform/isoamyl alcohol.
2.3.2.1. Quy trinh tich chiét DNA tiv mdu chéng dong

- LAy 0,2 mL mau chéng dong bang EDTA, thém vao 0,5 mL PBS.

- Lac déu, ly tam 12.000 vong/10 phut/ 4°C.

- Loai bo dich noi, thu can t€ bao.
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- Lap lai bude nay cho dén khi loai duoc hoan toan huyét sic td, chi con
can té bao bach cau mau mau tréng mo.

- Sau khi thu cdn té bao, bo sung thém 0,5 mL lysis buffer dé phan huy
té bao, lac déu, G & 37°C trong vong 60 phut.

- BO sung vao 6ng 5 pL proteinase K 20 mg/mL. Lic déu, & 56°C trong
bé 6n nhiét qua dém.

- Thém 0,7 mL phenol bdo hoa, lic déu. Ly tdm 12000 vong/20 phuat/
4°C. Thu dich n6i phia trén

- Bb sung 0,7 mL chloroform: isoamyl alcohol (24:1) vao, lic déu. Ly
tam 12.000 vong/20 phut/ 4°C, thu dich phia trén.

- Thém vao 2 1an thé tich con tuyét dbi, lac nhe, i & -20°C, 3 gio. Ly tim
12.000 vong/20 phut/ 4°C thu tua.

- Rira tiia bang con 70%, dé kho, hoa tiia bang 30 pL TE. Bao quan & 4°C.

- Sau d6, san pham tach chiét DNA tong s dugc tién hanh dién di kiém
tra trén gel agarose 1%.
2.3.2.2. Quy trinh tich chiét DNA tiv mé phéi

- Nghién nh6 100 mg mau mé phoi trong ni to 16ng

- Thém vao 0,5 mL lysis buffer dé phan huy té bao, lic déu, u & 37°C
trong vong 60 pht.

- B6 sung vao 6ng 5 uL proteinase K 20 mg/mL. Lic déu, i 56°C/qua dém.

- Thém 0,7 mL phenol bdo hoa, lic déu. Ly tdim 12.000 vong/20
phut/4°C. Thu dich phia trén

- B6 xung 0,7 mL chloroform: isopropanol (24:1) vao, lac déu. Ly tdm
12.000 vong/20 phat/4°C, thu dich phia trén.

- Thém vao 2 1an thé tich con tuyét ddi, 14c nhe, 0 & -20°C, 3 gio. Ly tm
12.000 vong/20 phut/4°C thu tua.

- Rura tha bang con 70%, dé kho, hoa tiia bang 30 uL TE. Bao quéan ¢ 4°C.

- Sau do, san phém tach chiét DNA téng s6 duge tién hanh dién di kiém

tra trén gel agarose 1%.
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Sau khi tach chiét, chat lugng va sb luong DNA tong s6 duoc danh gia bang
may do Nanodrop ND2000 (Thermo Scientific, My) va dién di trén gel agarose.
2.3.3. Phuong phap dién di

- Buwéc 1: Chuan bi gel agarose 1% hoic 2% tuy vao kich thuéc doan
DNA cén kiém tra. D6 gel vao khuon da gin luge. Chd gel dong dic hoan toan,
can than thao luge ra khoi gel. bat ban gel vao bé dién di, sau do rot dung dich
dém vao ngap ban gel.

- Bude 2: Miu DNA duoc tron déu véi loading dye 6x véi ty 16 mau:
loading dye 14 5:1, sau d6 tra mau dién di vao cac giéng trén ban gel.

- Bwéce 3: Chay dién di trong dém TBEI1 x b'fmg dong dién mot chiéu véi
hiéu dién thé 120V & nhiét d6 phong. Thoi gian dién di thay doi phu thudc vao
kich thudc cua phan tir DNA, ndng do agarose va cuong d6 dong dién.

- Buéc 4: Nhudm ban gel bang dung dich ethidium bromide 0,1% trong
khoang 10 phit, sau d6 ldy ban gel ra rira lai bang nudc.

- Buéc 5: Quan sat va chup anh bang hé thong chup anh gel (Biolads, My).
2.3.4. Phuong phap thiét ké méi va PCR

- Céc mdi dic hiéu véi cac vung suon cua gen VP cia PPV2 duoc thiét
ké bang phan mém Primer3 (https://bioinfo.ut.ee/primer3-0.4.0) va kiém tra
bang Primer Checker. Cac cidp mdi phat hién PPV1, PPV2, PPV3, PPV4 va
khuéch dai hé gen PPV4 duogc tham khao tir cac nghién ctu trude day.

Str dung DNA tong s6 lam khuon, tién hanh t6i vu héa diéu kién PCR
(thanh phﬁn phan trng, nhiét d gén méi) khuéch dai dic hiéu cac doan gen dac
trung cho PPV1, PPV2, PPV3 va PPV4 bang c4c cip mdi twong tmg. Thanh
phan phan tmg PCR va chu trinh nhiét phan ing PCR phat hién PPV duoc trinh
bay lan lugt ¢ Bang 2.6 va Bang 2.7.
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Bang 2.6. Thanh phén phén ing PCR phat hién PPV

STT Thanh phin phan éng Thé tich (uL)
1 H,0O 13,94
2 Dém phan ung 10X 2,5
3 dNTPs 25 mM 0,16
4 Méi xuéi 10 pM 0,5
5 Moi nguoc 10 pM 0,5
6 Dream Taq 2X 0,4
7 DNA khuén 2
Tong thé tich 20
Béang 2.7. Chu trinh nhiét phan rng PCR
Buéce Giai doan Nhiét do (°C) Thoi gian (phit)
1  |Biéntinh 94 3
Bién tinh 94 1/2
2 Lap lai 35 Géan mdi Ta®) 1/2
chu ky
Kéo dai 72 1/2
3 |Hoan tat kéo dai 72 7
4 Két thac phan tng 8 00

*) Théng tin nhiét d6 gdn méi (Ta) dwoc trinh bay & Bdang 2.3.
2.3.5. Phuong phap gidi trinh tu gen

San pham PCR duoc st dung dé giai trinh ty gen truc tiép theo nguyén Iy
Sanger bang thiét bi giai trinh tu tu dong ABI-3100 Avant Genetic Analyzer
(Applied Biosystems, M¥) tai cong ty Macrogen, Han Quéc. Phuong phéap giai
trinh tu gen do F.Sanger va cong su phat minh c6 d6 chinh xac twong ddi cao,

la co s& hoat idng clia cdc may giai trinh tu gen tu dong.
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Nguyén ly

Dua trén co ché tong hop DNA trong co thé sinh vat, Sanger di giai trinh
tu hoan chinh bd gen cua thuc khuan thé X174 ki sinh vi khuén E. coli. Trong
phuong phép nay, tic gia st dung nhan td két thic dic hiéu qué trinh kéo dai
DNA khi tong hop 13 2.3 dideoxynucleosid triphosphat (ddNTP). Cac phan tir
nay (ddNTP) co6 thé két hop vao chudi DNA dang tong hgp mot cach binh
thudng qua nhém 5 triphosphat nhung lai khong tiép tuc két hop duoc véi phan
tir deoxynucleosid triphosphat (AINTP) tiép theo. Nhu vay, khi tron mdt luong
nho ddNTP vé6i 4 loai dNTP r6i tién hanh téng hgp DNA nhd enzym
polymerase s€ cho mot loat cdc doan DNA duoc két thiic mot cach dic hiéu boi
gbc dideoxynucleotide va sé& thu duoc cac doan DNA c¢6 kich thude hon kém
nhau 1 nucleotide. Chay di¢n di cac doan co thé xac dinh duge trinh ty doan
DNA nghién ctru.

Cadc buwdc thuc hién

- Budre 1: Bién tinh DNA khuén, dién di trén gel polyacrylamid (c6 bd
sung ure) thu cdc mach don DNA

- Budre 2: Chuan bi phan tmg tong hop DNA. Lay bén éng eppendorff,
cho céc thanh phan can thiét vao mdi ng (DNA khuon, mdi c6 danh ddu phong
xa, enzym DNA polymerase va cac ANTP (dATP, dTTP, dGTP, dCTP) va dung
dich dém thich hop). B6 sung vao mdi dng twong tmg mdt lugng nho (1%) cac
loai ddNTP nhat dinh (ddATP, ddTTP, ddGTP, ddCTP).

- Buéc 3: Thuc hién phan tng tong hop DNA véi cac thiét bi luan nhiét.

- Budre 4: Dién di két qua, so sanh cac két qua cac chudi mach don DNA
duogc tong hop dé xac dinh trinh ty cia mach khuén.
2.3.6. Phwong phap xir ly va phan tich trinh ty gen

- Céc trinh ty gen dugc xir 1y va xac dinh ty 18 timg loai nucleotide bang
phan mém BioEdit v.7.0.9.0 (Hall, 1999) trén co s& d6i chiéu so sanh cac trinh

tu gen theo chi€u xu6i va chiéu nguoc va vai cac trinh tu tham chi€u cong bd
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trén GenBank. Trong truong hop phat hién trinh tu bi 16i ghi nhan sai hodc
thira, thiéu nulceotide khi so sanh giira file “*.abl” (pic mau) va file
“* seq.File” (ky tu A, T, G, C), can tién hanh chinh stra dua trén quan sat va
phan tich do thi mau trong file “*.ab1”.

- Trinh ty nucleotide cta cac ching tham chiéu va cac ching nghién ciru
dugc cin chinh va sip xép biang coéng cu Clustal W Multiple aglinment
(Thompson va cs, 1994).

- B0 tuong déng cta cdc trinh ty gen thu dugc vdéi trinh ty gen cua cac
chung PPV tham chiéu cong bé trén GenBank duogc xac dinh bang phan mém
GenDoc 2.6.

- Gia tri do 1€ch (skew/skewness value) dugc tinh todn theo cong thic:
AT skew=(A-T)/(A+T) va GC skew=(G-C)/G+C) (Perna va Kocher, 1995).
Gia tri 46 1éch duong biéu thi s6 lugng A>T va G>C va nguoc lai.

2.3.7. Phwong phap xay dung cay phat sinh ching loai

Cay phat sinh ching loai dugc xay dung dua trén trinh tu gen ma hoa
protein cdu tric ctia cac chung PPV2 va trinh tu hé gen/gen mé hoa protein cau
tric cta cac ching PPV4 bang phan mém MEGA X (Kumar va cs, 2018) véi
cac tham sb dau vao bao gdm: Phuong phap dy doan cay phat sinh chung loai
Maximum Likelihood; mé phong sy thay ddi nucleotide giita cc trinh ti gen
dua vao md hinh Tajima-Nei va muc tin cdy & cidc nhanh cta cay phat sinh
chung loai duoc udc tinh bang phép thir bootstrap 1ap lai 1.000 lan. Cac trinh
tu gen tham chiéu 1y tir GenBank (https://www.ncbi.nlm.nih.gov/).

2.3.8. Phuong phap xir Iy s liéu

Ty 18 phat hién PPV1/PPV2/PPV3/PPV4; ty 1é ddng nhiém cac ching
PPV1/PPV2/PPV3/PPV4; ty 1& AT skew va GC skew duoc tinh toan bang phan
mém Excel 2010.
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CHUONG 3
KET QUA VA THAO LUAN

3.1. PHAT HIEN PPV1, PPV2, PPV3 VA PPV4 LUU HANH TREN LON
O BAY TINH MIEN TRUNG
3.1.1. Phat hién PPV1, PPV2, PPV3 va PPV4 ¢ bay tinh mién Trung

Nham xac dinh su hién dién cta cac chung PPV1, PPV2, PPV3 va PPV4 &
bay tinh mién Trung, trudc tién, chung t6i tién hanh tach chiét DNA tong so tir
cac mau di thu thap dugc. DNA téng s6 sau tach chiét dugc kiém tra béng dién
di trén gel agarose 1% (Hinh 2A, Phy luc). Két qua dién di cho thiy cac bang
DNA c¢6 kich thudc 16n, sang, rd nét, khong c6 hién tuong dut giy. Ty sé6 OD
260/280 cua cac mau DNA nam trong khoang 1,67-2,10 (Hinh 2B, Phu luc). Nhu
vay, DNA téng s6 thu duoc tir cAc mau dam bao chét lugng va s6 luong, duogc
stt dung 1am khudn cho cac phan ung PCR phat hién PPV. Trong s6 8 ching
PPV di duoc phat hién trén thé gidi, nghién ctru cta chung t6i tap trung phat
hién PPV1, PPV2, PPV3 va PPV4.
3.1.1.1. Két qud phat hién PPV1

Pé phat hién PPV1, ching t6i tién hanh phan tng PCR st dung cidp moi
vOi trinh ty dugce tham khao tir nghién ctru cua Streck va cs (2013) (Bang 2.2).
Thanh phan phan ing PCR (Bang 2.6) va chu trinh nhiét phan tmg PCR (Bang
2.7) da duoc trinh bay ¢ phan Phuong phap. Két qua dién di san pham phan
mg PCR phat hién PPV 1 dugc thé hién ¢ Hinh 3.1.

1 2 3@msdEsds 657" 8" () () M (bp)

Hinh 3.1. Két qua dién di sin phAm PCR phat hién PPV1. M: GeneRuler 1 kb
DNA Ladder (Thermo Scientific, M¥); 1-2: mau am tinh; 3-8: mau dwong tinh; (-):
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dbi chimg am tinh (PCR khong c6 DNA khuén); (+): ddi ching dwong tinh (PCR véi
DNA téng s ctia mau dwong tinh PPV1 lam khuén).

Hinh 3.1 cho thiy trong s6 tam giéng (1-8) chira san pham PCR cia cac
mau thi nghiém, cac giéng 3-8 xuat hién mot bang DNA duy nhat, rd nét, khong
c6 bang phu, c6 kich thudc khoang 194 bp, tuong tng véi san pham PCR &
giéng (+). Két qua nay chimg t6 san pham PCR cta cac mau ¢ giéng 3-8 1a
duong tinh v&i PPV 1. Nguoc lai, két qua dién di san pham PCR & céc giéng 1
va 2 khong hién thi bang DNA c6 kich thudc twong Gmg v6i bang DNA xuit
hién ¢ giéng (+), ching t6 cac mau nay 1a 4m tinh v6i PPV,

Céc san pham PCR duong tinh véi PPV1 dugc tinh sach va giai trinh tu
truc tiép hai chiéu. Két qua giai trinh ty thu duoc doan nucleotide c6 kich thudc
194 bp, phi hop véi tinh toan vé mit 1y thuyét (Bang 2.2), va tuong dong 99%
v6i trinh ty nucleotide ctia chung PPV1 tham chiéu NADL2 (M3 sé GenBank:
KF049424) dugc phan 1ap & Ptic vao nam 2013 (Hinh 3.2). Két qua nay chimg

té sy hién dién ctia chiing PPV 1 trong cac mau 3-8.

Porcine parvovirus strain NADLZ2 capsid protein gene, complete cds
Sequence ID: KF049424.1 Length: 2263 Number of Matches: 1

Range 1: 690 to 884 GenBank Graphics Next Match Previous Match

Score Expect Identities Gaps Strand
355 bits(192) 2e-93 194/195(99%) 0/195({0%) Plus/Plus

Query 1  GGGAGGGCTTGGTTAGAATCACTGCACACGCATCAAGACTCATACATCTAAATATGCCAG 60

IIIII|II|II|II|IIIII||I||II|II |IIIII||I||I||I|IIIIII|II|II||
Sbjct 698 GGGAGGGCTTGGTTAGAATCACTGLACACGCATCAAGACTCATACATCTAAATATGC 749
Query 61  AACACGAAACATACAAAAGAATACATGTACTAAATTCAGAATCAGGGGTGGCGGGACAAA 120

FOCOLCEEERE Pt ee e e e e e e e e
Sbjct 758 AACACGAAACATACAAAAGAATACATGTACTAAATTCAGAATCAGGGGTGGCGGGACAAA 889
et mmnhnnanipmiintiyinyy.
Sbjct 818 TGGTACAAGACGATGCACACACACAAATGGTAACACCT TGGTCACTAATAGATGCTAACG 869
Query 181 CATGGGGGGTGTGGT 195

Sbjct 870 CATGGGGAGTGTGGT 884
Hinh 3.2. Két qua BLAST trinh tw nucleotide ciia miu dwong tinh PPV1 so véi
chiing PPV1 tham chiéu (M s6 GenBank: KF049424)
3.1.1.2. Két qud phdt hién PPV2

Nham phat hién PPV2, chung t6i tién hanh phan tmg PCR véi cap mdi véi
trinh tu duoc tham khdo tir cong bd cuia Cadar va cs (2013) (Bang 2.2). Thanh
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phan phan ung PCR (Bang 2.6) va chu trinh nhiét phan ung PCR (Bang 2.7)
dugc trinh bay & phan Phuong phap. Két qua dién di san phdm phan tmg PCR
phat hién PPV2 dugc thé hién ¢ Hinh 3.3.

12 3 4 56 7 8¢ (HMEE

Hinh 3.3. Két qua dién di san phAm PCR phat hién PPV2. M: GeneRuler 1 kb
DNA Ladder (Thermo Scientific, M¥); 1, 7: mau am tinh, 2-6, 8: mau dwong tinh;
(-): ddi chimg am tinh (PCR khong c6 DNA khuén); (+): d6i ching duong tinh
(PCR v6i DNA tong sb ctia mau dwong tinh PPV2 lam khuon)

Két qua ¢ Hinh 3.3 cho thay trong s tam giéng (1-8) chira san pham PCR
ctia cac mAu thi nghiém, cac giéng 2-6 va giéng 8 xuat hién bing DNA duy nhét,
16 nét, co kich thudc khoang 222 bp, tuong ung véi san pham PCR & giéng
(+).Két qua nay chimg t6 san pham PCR ciia cac mau & giéng 2-6 va 8 1a duong
tinh voi PPV2. Nguoc lai, két qua dién di san phim PCR ¢ giéng 1 va giéng 7
khong hién thi bang DNA tuong ting v6i bang DNA xuat hién ¢ giéng (+) chiing
td cac mau nay am tinh v&i PPV2. Sau khi duoc tinh sach, cac san phém PCR
duong tinh v6i PPV2 duoc giai trinh ty truc tiép hai chiéu. Trinh ty nucleotide
thu dugc c6 kich thude 222 bp, phu hop vdi tinh toan vé mat 1y thuyét (Bang
2.2) va tuong dong 98% trinh tu nucleotide ctia ching PPV2 tham chiéu duoc
phan lap ¢ Trung Qudc nam 2018 (M4 s6 GenBank: MG345019) (Hinh 3.4). Két

qua nay da xac nhan sy hién di¢n ctia PPV2 trong cac mau 2-6 va 8.
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Porcine parvovirus 2 isolate SERUM-SMU non-structural protein and structural protein genes, complete cds
Sequence ID: MG345019.1 Length: 5438 Number of Matches: 1

Range 1: 828 to 1035 GenBank Graphics Next Mafch 4 Previous Match

Score Expect Identities Gaps Strand
357 bits{193) Se-94 204/209(98%) 1/209(0%) Plus/Plus

Query 1 TAGATTCTTGCAGGCCGTAGACTGGCTGGTAGACAATGGCTGCTGCACCGAGGCCAAGTG 60
COLLLLLLEELL LR ELEE L LT

Sbjct 828  TAGATTCTTGCAGGCCGTAGACTGGCTGGTAGAGAATGGCTGCTGCACCGAGGCCAAGTG 887

Query 61  GATCGAGATGGACAAGATGGGATATCGTTCTTTCATGTCCACCATCTCAAGGGGTGCTGC 120
CLECLEEREEEE LR LT HIIIIIIIIIIIIII

Sbjct 888  GATCGAGATGGACAAGATGGGATATCGTTCTTTCATGTCCACC-TCTCAAGGEGTGCTGC 946

Query 121  AGGTGAAGAACGCTCTCAACCTTGCACGCAGGGAACTCGTAGCAGGGAACAAACTGTTGE 180
CLLECEEE L L CE T LR

Sbjct 947  AAGTGAAGAACGCTCTTAACCTTGCACGCAGGGAACTCGTAGCAGGGAACAAACTGTTGG 1086

Query 181  AGAGCATAGTAAAAGGTGCTGACCCTTGG 209

Sbjct 1007 AGAGCATAGTAARAGGTGCTGACCCCTGG 1035
Hinh 3.4. Két qua BLAST trinh ty nucleotide ciia miu dwong tinh PPV2 so véi
chiing PPV2 tham chiéu (M s6 GenBank: MG345019)
3.1.1.3. Két qud phat hi¢n PPV3

Phan tng PCR phat hién PPV3 sir dung cédp mdi véi trinh tu dugc tham
khao tir nghién ctru cia Csagola va cs (2012) (Bang 2.2). Thanh phan phéan Gmg
PCR va chu trinh nhiét phan tnmg PCR dugc trinh bay lan luot & Bang 2.6 va
Bang 2.7 trong phan Phuong phap. Két qua dién di san pham phan tng PCR
phat hién PPV3 dugc thé hién & Hinh 3.5.

Hinh 3.5. Két qua dién di san pham PCR phit hién PPV3. M: GeneRuler 100 bp
DNA Ladder (Thermo Scientific, My); 2, 3: mau am tinh; 1, 4, 5: mau duong tinh;
(-): d6i chung am tinh (PCR khong c6 DNA khuén); (+): ddi ching duong tinh
(PCR véi DNA tong s6 clia mau duong tinh PPV3 lam khuon)
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Nhin vao Hinh 3.5 ¢6 thé dé dang nhan thay trong s6 nam giéng (1-5) chira
san pham PCR cta cidc mau thi nghiém, bing DNA duy nhat, & nét chi xuét
hién trong cac giéng 1, 4 va 5 véi kich thude khoang 392 bp, twong tng véi san
pham PCR ¢ giéng (+). Két qua nay cho thdy san pham PCR & cac giéng 1, 4
va 5 duong tinh v6i PPV3. Cac san pham PCR trong giéng 2 va giéng 3 khéng
hién thi bang DNA nao tuong ng v4i bang DNA ¢ giéng (+), do do, chung
duoc xac dinh 1a am tinh vo1 PPV3.

Céc san pham PCR duong tinh véi ching PPV3 da duoc tinh sach va giai
trinh ty truc tiép hai chiéu. Két qua thu dugc doan nucleotide co kich thudc
phan tir 392 bp, pht hop vdi tinh toan 1y thuyét (Bang 2.2) va tuong dong 98%
trinh ty nucleotide ctia chiing PPV3 dugc phan 1ap ¢ Trung Qudc vao nim 2018
(M3 s6 GenBank: MG345026) (Hinh 3.6). Két qua nay chung to sy hién dién

ctia PPV3 trong cac mau 1, 4 va 5.

Porcine parvovirus 3 isolate SERUM-SMU non-structural protein, minor structural protein, and major structural protein genes,
complete cds
Sequence ID: MG345026.1 Length: 5081 Number of Matches: 1

Range 1: 2554 to 2945 GenBank Graphics MNext Match Previous Match
Score Expect Identities Gaps Strand

713 bits(386) 0.0 390/392(99%) 0/392(0%) Plus/Plus

Query 1 GCAGTCTGCGCTTAACTTAGGTGATT TTCACCGGCCGCCTAACCCGGCCGTGTTGTTGGA 6@

Sbjct 2554 GCAGTCTGCGCTTAACTTAGGTGATTTTCACCGGCCGCCTAACCCGECCGTGTTGTTGGA 2613

Query 61  TTTACACAAATTTGCAAAGGATGCCGTAGTACCTTCTGCGGAAGATATTAAGATTTTCTT 120
FEECEEECEEEREE T LR LT e e ey

Sbjct 2614 TTTACACAAATTTGCAAAGGATGCCGTAGTACCTTCTGCGGAGGATATTAAGATTTTCTT 2673

Query 121  TGAGGAGAGTGTCTCTCCTTGGTCTGAGGAAGACaaaaaaaTTTTGAAACAGATTGAAGG 180
FELCELECEELRE DL T LR L L LR

sbjct 2674 TGAGGAGAGTGTCTCTCCTTGGTCTGAGGAAGACARAAAAATTTTGAAACAGATTGAAGG 2733

Query 181  GCAGTTCCAGGAAATATTCCATCCACCCACAGATACGGAGGATGGAGCCGATAGCTACGG 240
FEELEEECEEEREE L e LR LR e e LR e

Sbjct 2734 GCAGTTCCAGGAAATATTCCATCCACCCACAGATACGGAGGATGGAGCCGATAGCTACGG 2793

Query 241  TGGCAACAGTGATCAAGGAACTGGTTCCCTTAGTGAACCAGACCTTGAACGGCCTCCCGA 380
I\IIIIIIII\IH\IIIIIIIHII\IIIIIIIIIIHIIHIIIIIIII 111111

Sbjct 2794 TGGCAACAGTGATCAAGGAACTGGTTCCCTTAGTGAACCAGACCTTGAACGCCCTCCCGA 2853

Query 301  GCGCCCCGGAATCTTGGTCCCCGGETACAATTATGTTGGTCCTGGTAATCCTTTGGATAA 360
FEELEEEEEETRE L e e e e e L e renee

Sbjct 2854 GCGCCCCGGAATCTTGGTCCCCGGGTACAATTATGTTGGTCCTGGTAATCCTTTGGATAA 2913

Query 361  TGCTCCCGCTAAGGGACCAGTGGATGAAGCAG 392
FELEEEEEEE TR L

Sbjct 2914 TGCTCCCGCTAAGGGACCAGTGGATGAAGCAG 2945

Hinh 3.6. Két qua BLAST trinh tw nucleotide ciia miu dwong tinh PPV3 so véi
chiing PPV3 tham chiéu (Mi s6 GenBank: MG345026)
3.1.1.4. Két qud phat hi¢n PPV4

Phéan tng PCR phat hi¢n PPV4 st dung cdp mdi véi trinh tu duoc tham
khao tir cong bd ctia Csagola va cs (2012) (Bang 2.2). Thanh phan phan tng
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PCR va chu trinh nhi¢t phan tng PCR duoc trinh bay ¢ Bang 2.6 va Bang 2.7
phan Phuong phap. Két qua dién di san phdm phan tng PCR phat hién PPV4
dugc thé hién & Hinh 3.7.

Hinh 3.7. Két qua dién di sin phAm PCR phat hién PPV4. M: GeneRuler 100 bp
DNA Ladder (Thermo Scientific, My); 1, 4: mau am tinh; 2, 3, 5: mau duong tinh;
(-): d6i chung am tinh (PCR khong c6 DNA khuén); (+): ddi ching duong tinh
(PCR véi DNA tong s6 cia mau duong tinh PPV4 lam khuon)

Hinh 3.7 cho thay san pham PCR ¢ céc giéng 2, 3 va 5 1a bang DNA duy
nhat, khong c6 bang phu, & nét, c6 kich thuédc khoang 345 bp, twong tng voi
san pham PCR ¢ giéng (+) trong sd nam giéng (1-5) chtra san pham PCR cua
cac mau thi nghiém. Két qua nay cho thay san pham PCR & céc giéng 2, 3va 5
duong tinh véi PPV4. Nguoc lai, san pham PCR & céac giéng 1, 4 khong xuét
hién bang DNA tuong (mg san pham PCR & giéng (+), ching t6 cac mau nay
am tinh véi PPV4.

Sau khi tinh sach, cac san pham PCR duong tinh voi PPV4 d3 dugc giai
trinh tu hai chiéu truc tiép, két qua thu dugc trinh ty nulcleotide co6 kich thudc
phan tir 345 bp, phu hop vdi tinh toan 1y thuyét (Bang 2.2) va tuong dong 99%
trinh tu nucleotide cua chung PPV4 tham chiéu dugc phan 1ap ¢ Trung Qubc
vao nam 2020 (Ma sé GenBank: MK092422) (Hinh 3.8). Két qua nay ching to

su hién dién cta chiung PPV4 trong céc mau 2,3 va 5.
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Porcine parvovirus 4 isolate PPV4-DJH12 replicase protein and ORF3 protein genes, complete cds
Sequence ID: MK092422.1 Length: 2769 Number of Matches: 1

Range 1: 367 to 711 GenBank Graphics lext Match Previous MMatch

Score Expect Identities Gaps Strand
621 bits(336) 3e-173 342/345(95%) 0/345(0%) Plus/Plus

Query 1 GCATTGGTGTGTGTCTGTGTCCGCTGGTACTCCGCGGGATGTGCTTACAATTTTCAAAAA 60
I||II|II|II|II||I|II||I||II|IIIII|II||I||II|I|III|II|II|III|

Sbjct 367 ATTGGTGTGTGTCTGTGTCCGCTGGTACTCCGCGGGATGTGCTTACAATTTTC, 426

Query 61  TACAGAGAAGAAGGTCTCTCTGTACTATTTTGGGGTGGAGGGCCTAAGCTTCTTTGTGCC 129
NN RN N NN RN NN AR R N ANRNRNAY

Sbjct 427 TACAGAGAAGAAGGTCTCTCTGTACTATITTGGGGTGGAGGGCCTAAGCTTCTTITGTGCC 486

Query 121 CCATAAGAATAAACACGGGGCCTGGAAGAGCACGGACGAGGGCTTTATCTACAACTATCT 188
I||II|II|II|II||I|II||I||II|IIIII II||I||II|I|III|II|II|III|

Sbjct 487 ATAAGAATAAACACGGGGCCTGGAAGAGCACAGACGAGGGCTTTATCTACAACTAT 546

Query 181 GCTTAAAAAACTGCCGCTAAAAGAGTGTTTATATGCTTGGACCACCATCGGTGGAGCCAT 248
I||II|II|II|II||I| PELELLRL R e et e ety

Sbjct 547 AAAAAACTGCCGCTGAAAGAGTGTTTATATGCTTGGACCACCATCGGTGGAGCCAT 686

Query 241 CGGTGATGCTTGCCTAAATACTGATAAGAGAAAGGAGTTGCTGGATAATAGACAGGACCC 3080
I||II|II|II|II||I|II||I||II|IIIII|II||I||II|I|III|II|II|III|

Sbjct 607 GGTGATGCTTGCCTAAA GATAATAGACAGGACCC 666

Query 301 AGCAGTGATCGAAGAGCTCTCAGCTCCCATGTACAAATGTGCCAC 345
I||II| I|II|II||I|II||I||II|IIIII|II||I||II|I

Sbjct 667 AGTAATCGAAGAGCTCTCAGCTCCCATGTACAAATGTGC 711

Hinh 3.8. Két qua BLAST cho thiy ty 1¢ twong dong ciia miu dwong tinh PPV4
so v6i chiing PPV4 tham chiéu (Ma s6 GenBank: MK092422)

Bang phan tmg PCR khuéch dai cac doan gen dic trung cua timg ching
PPV, giai trinh ty va so sanh ty 1¢ trong dong nucleotide, nghién ctru ctia chung
t6i 1an dau tién phat hién PPV1, PPV2, PPV3 va PPV4 ¢ bay tinh mién Trung.
Két qua nay ddng thuan véi cac nghién ciru gan day khi nhan dinh: Viéc chung
ngira PPV chi co thé 1am giam nhiing biéu hién 1dm sang trén lon nai sinh san
ma khong thé ngin ngira sy 1ay nhiém ctia PPV giita cac ca thé lon, ciing nhu
khong thé loai bo hoan toan PPV ra khoi dan lgn (Serena va cs, 2021; Foerster
va cs, 2016).

3.1.2. Ty 1é phat hién PPV1, PPV2, PPV3 va PPV4 & bay tinh mién Trung

Sau khi xac nhan sy hién dién cta cac ching PPV trén cidc mau nghién
ctru, chung t6i tinh toan ty 1¢ phat hién cac chung PPV 1, PPV2, PPV3 va PPV4
o tung dia phuong. Ty 1€ phat hi¢n PPV1, PPV2, PPV3 va PPV4 trén lon nudi
& bay tinh mién Trung duoc trinh bay ¢ Bang 3.1 va Hinh 3.9.
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Bang 3.1. T¥ 1¢ phat hién PPV1, PPV2, PPV3 va PPV4 & bay tinh mién Trung

Ty 1¢ phat hién cic chiing PPV (1-4) (%) | 1Y 1¢ Phat
. hi¢n it nhat
Tinh n* A .
PPV1 | PPV2 PPV3 | ppvg | Motchung
PPV (%)
Quéng Binh 17 0 17 (100) | 0 (0) 0 (0) 17 (100)
Quang Tri 22 | 18(81,8) | 10(45,5) | 3(13,6) | 6(27,3) 19 (86,4)
Thira Thién Hué | 28 |24 (85,7) | 20 (71,4) | 3(10,7) | 6 (21,4) | 25(89,3)
Pa Nang 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 Ngi 24 |15 (62,0) | 18(75) | 2(8,3) 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)

*n: 86 lwong mau thu & méi tinh thanh

S liéu trinh bay ¢ Bang 3.1 va Hinh 3.9 cho thiy su hién dién cua PPV ¢
c4 bay tinh nghién ctru: 109/146 mau duong tinh, chiém ty 18 74,7%; trong do,
c6 mot s6 mau duong tinh véi nhidu hon mét chung PPV. Pia phuong phat
hién ty 18 duong tinh v&i PPV cao nhat 13 Quang Binh (100%) va thap nhat 1a
Quang Nam (37,5%). Ty 1é phat hién PPV ¢ Thira Thién Hué 12 89,3% (25/18);
Quang Tr1 1a 86,4% (19/22); Quang Ngai 1a 75% (18/24); Binh Dinh 1a 68%
(17/25) va Ba Néang 1a 50% (7/14).

Xét theo murc ¢ phd bién thi PPV2 1a ching pho bién nhat véi ty 16 phat
hién 13 56,2% (82/146), tiép theo 1a PPV1 véi 52,7% (77/146), PPV4 13 8,2%
(12/146) va PPV3 ¢6 ti 18 thap nhat 13 5,5% (8/146).

Xét theo mirc @6 da dang thi Quang Tri va Thira Thién Hué 12 hai tinh ghi
nhan sy xuat hién cta ca bon ching PPV1, PPV2, PPV3 va PPV4. Cac mau ¢
ngudn gbc tir Quang Binh va Quang Nam chi phat hién ching PPV2. Cac mau
tai Pa Nang chi duong tinh véi PPV1 (Hinh 3.9).
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Quang Binh
PPV2: 17 {100%)

Thira Thién Hué
PPV1: 24 (85,7%)
PPVZ: 20 (71,4%)
PPV3: 3 (10,7%)
PPV4: 6 (21,4%)

Qudng Nam
PPV2: 6 (37,5%)

Quang Ngai

PPV1: 15 {62%)
PPV2: 18 {75%)

PPV3: 2 (8,3%)

Binh Dinh

PPV1: 13 (52%)

PPV2: 11 {44%)

MIEN
NAM

Quang Tri
PPV1: 18 (81,8%)
'PPV2: 10 (45,5%)
PPV3: 3 {13,6%)
PPVA4: 6 (27,3%)

Pa Ning
PPV1: 7 {50%)
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Hinh 3.9. Ty 1¢ phat hién PPV1, PPV2, PPV3 va PPV4 ¢ bay tinh mién Trung
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Xét theo mirc do phan bd thi PPV2 hién dién & tat ca cac tinh (trir Pa
Nang); nguoc lai, PPV4 chi xuét hién tai Quang Tri va Thura Thién Hué. Hinh
3.9 ciing cho thay khong phat hién chung PPV3 tai bon tinh: Quang Binh, Pa
Néng, Quang Nam va Binh Dinh. Pdng thoi, PPV1 khong duoc phat hién ¢
Quang Binh va Quang Nam, mdc du ¢ cac tinh thanh con lai, ty I¢ phat hi¢n
PPV1 déu 16n hon 50%.

Xét theo loai miu thi 60,7% (71/117) s6 mau phdi duong tinh véi PPV ;
50,4% (59/117) duong tinh vé1 PPV2; 6,8% (8/117) duong tinh véi PPV3 va
10,3% (12/117) duong tinh v&i PPV4. Déi v6i mau mau thi 24,1% (7/29) sb
mau duong tinh véi PPV1; 79,3% (23/29) dwong tinh véi PPV2; PPV3 va PPV4
khong dugc phat hién.

Céc nghién ctru phat hién PPV & lon trude ddy trén thé gidi va Viét Nam
chu yéu sir dung cac phuong phéap phat hién khang thé khang PPV tir méau lon
nhu xét nghiém huyét thanh hoc (HI) hodc ELISA. Bang nhitng phuong phap
nay, PPV da dugc phat hi¢n & lon rirng tai Croatia va lon nha tai CuBa voi ty
1¢ 1an luot 1a 41,6% va 35,3% (Roic” va cs, 2005; Arce va cs, 2009). Gan day,
két qua xét nghiém ELISA trén cac mau huyét thanh lon & Ty Tang (Yan va
cs, 2022) di phat hién PPV véi ty 18 91,01%. Hai nghién ctru sém nhét vé PPV
& Viét Nam da str dung phuong phap xét nghiém huyét thanh (HI) dé phat hién
sy hién di¢n ctia ching & dan lon nai tai Thai Binh va Long An véi ty 1€ lan
luot 14 50% va 69,5% (Chuc va cs, 1995; Huynh, 2000). Bang phuong phap
PCR khuéch dai doan gen dic trung cuia timg PPV, trong nghién ciru nay chung
to1 da phat hién sy hién dién ctia PPV & 109/146 mau (74,7%).

Sau mot thoi gian xAm nhiém, PPV c6 thé khong con t6n tai trong co thé
lon nhung khang thé khang PPV van ton tai trong huyét thanh lon. O truong
hop nay, mic du xét nghiém ELISA cho thiy dwong tinh véi khang thé khang
PPV, nhung vi PPV khong con ton tai trong co thé lon nén phan tmg PCR phat

hién PPV s& cho két qua am tinh. Cung v&i két qua ctia cac nghién ctru trén, két
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qua ctia chung t6i mot 1an nira khang dinh PPV 1a loai virus Iuu hanh pho bién
trén lon & cac nudc trén thé gidg1 va Viét Nam noi riéng, dac bi€t ¢ bay tinh
mién Trung voi ty 18 kha cao (74,7%).
3.1.2.1. Ty Ié phdt hi¢n PPV1

PPV1 la chung PPV duoc phat hién sém nhat trong sé cac PPV, va trong
nhiéu nghién ctu thudng dugc goi chung 1a PPV. Ngay ca céc vaccine dang sir
dung cting goi la vaccine Parvo. Ty Ié lon duong tinh véi chung PPV1 noi riéng
va cac chung PPV noi chung la cac thong tin dich té quan trong, dong gop cho
chuong trinh vaccine va cac phuong phap phong chdng dich bénh do PPV gay
ra. Ty 1é phat hién PPV1 ¢ bay tinh mién Trung duoc trinh bay ¢ Bang 3.1 va

Hinh 3.10.
(] I I i 0 i i
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Hinh 3.10. T§ 1¢ phat hién PPV1 & bay tinh mién Trung
S liéu trinh bay ¢ Bang 3.1 va Hinh 3.10 cho thay PPV1 dugc phat hién
& 5/7 tinh nghién ctru véi ty 16 52,7% (77/146). Thira Thién Hué va Quéang Tri
13 hai tinh ¢6 ty 1& phat hién PPV 1 cao nhét (1an luot 1a 85,7% va 81,8%), trong
khi d6, ty 1& phat hién PPV1 thap hon dugc ghi nhan & Quang Ngii (62%), Binh
Dinh (52%) va Pa Ning (50%). So sanh vdi cac nghién ciru ¢ ving mién cho

thay ty 1 phat hién PPV1 ¢ mién Trung (52,7%) cao hon so véi & mién Nam
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(33,3% (Thuy va cs, 2021)) nhung thap hon so v&i mién Bac (55,6% (Giap va
cs, 2020) va 60,3% (Thuy va cs, 2021)); so sanh vé1 cac nghién ctru trén pham
Vi ca nudc, ty 18 phat hién PPV 1 trong nghién ctru ndy cao hon dang ké so voi
nghién ctru cia Nguyen va cs (2022) (23,9-24,4%) nhung lai tuong duong voi
két qua ctia Thuy va cs (2021) (53,7%).

Trén thé giéi, PPV1 di dugc phat hién & hau hét cac chau luc, khong phu
thudc vao gidi tinh, do tudi, tinh trang suc khoé va tinh trang tiém phong ctua
dan lon. O chau A, trong khi ty 1¢ luu hanh PPV 1 tai Thai Lan va Nhat Ban lan
luot 14 53% (Sackhow va Ikeda, 2015) va 67% (Saekhow va cs, 2015) thi tai
Trung Qudc va An D9, ty 1& luu hanh PPV1 dugc ghi nhin véi két qua thap
hon dang keé, lan luot 13 5,56% va 14,3% (Parthiban va cs, 2022; Sun va cs,
2015). Tai chau Au, su khac biét trong ty 1¢ phat hi¢n PPV1 da duoc ghi nhan
tai cac qudc gia nhu Hungary véi 0,5% (Csa’gola va cs, 2012), tai Pirc v6i 60-
61% (Streck va cs, 2013) va tai Ba Lan dao dong trong khoang 8,6-10,7%
(Milek va cs, 2019). Bén canh do, ty I¢ luu hanh PPV1 tai Bic M¥§ va Nam Phi
v6i ty 18 1an luot 14 14,7% (Opriessnig va cs, 2014) va 29,1-37% (Molini va cs,
2022a; Afolabi va cs, 2019). Nhu vay, ty 1€ phat hién PPV1 & bay tinh mién
Trung Viét Nam cao hon so voi nhiéu nude trén thé gid1, ngoai tror Purc va Nhat

Bén (Saekhow va cs, 2015; Streck va cs, 2013) (Bang 3.2).
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Bang 3.2. Tom tit ty I dwong tinh cac ching PPV1, PPV2, PPV3 va PPV4 tir cac nghién cieu trén thé gigi

Ty 1€ phat hién (%)

Chau luc Qudc gia Tai liéu tham khao
PPV1 PPV2 PPV3 PPV4
Myanmar - 10,0 - - Hijikata va cs (2001)
. - - - 1,84 Huang va cs (2010)
Trung Quoc A
5,56 39,56 45,11 21,56 Sun va cs (2015)
Théi Lan 53,0 83,0 73,0 44,0 Saekhow va lkeda, (2015)
Chau A - 58,0 - 100 - - Saekhow va cs, (2015)
Nhat Ban 67,0 58,0 39,0 33,0 Saekhow va cs, (2015)
55,6 - - - Nguyén Vin Giap va cs (2020)
Viét Nam 53,7 28,0 17,7 7,8 Thuy va cs (2021)
23,9-244 | 3,4-61,6 | 27,3-46,5 | 13,6-51,2 Nguyen va cs (2022)
An Do 14,3 - - - Parthiban va cs (2022)
Hungary 0,5 6,4 9,7 6,4 Csa’gola va cs (2012)
buc 60-61 55 20 7 Streck va cs (2013)
Transylvania - 10,3-25 | 17,5-35 | 0,95-10 Cadar va cs (2011, 2013)
Slovakia - - 11,0 - Sliz va cs (2015)
Chéau Au Ba Lan 0 19,0 7,7 2,4 Cui va cs (2017)
Hungary - 51,06 - - Novosel va cs (2018)
Ba Lan 8,6-10,7 | 48,7-49,1 - - Milek va cs (2019)
Anh va mot 0 nuge 17,3 5,8 35 Tregsakis va cs (2020)
chéau Au
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o £ Ty 1¢ phat hi¢n (%) . ,
Chau luc Quoc gia Tai liéu tham khao
PPV1 PPV2 PPV3 PPV4
My - 17,06 - - Xiao va cs (2012)
o My - - - 1,9 Xiao va cs (2013)
Chau My T - .
Bac My 14,7 72,0 19,2 59 Opriessnig va cs (2014)
Pong Nam Mexico - 90,0 - - Garcia va cs (2020a)
Nam Phi 29,1 21,8 55 43,6 Afolabi va cs (2019)
Chau Phi Congo - - 17,5 - Bisimwa va cs (2021)
Namibia 37,0 - - - Molini va cs (2022)
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3.1.2.2. Ty I¢ phat hién PPV2

Ké tir khi dugc phat hién 1an dau tién tai Myanmar tir hai thap ky trude
(Hijikata va cs, 2001), PPV2 da duogc xac nhén la déng tac nhan trong Hoi
chimg PRDC va bénh PCVAD trén lon. Ty 1€ phat hién PPV2 trén lon nuéi &

bay tinh mién Trung trong nghién ctru ctia ching t6i dugc trinh bay ¢ Bang 3.1

va Hinh 3.11.
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Hué

120

100

=2}
(=}

=)}
(=

~

Ty 1€ nhiém PPV2 (%)

S
(=]

N
(=]

o

Tinh thanh

Hinh 3.11. Ty 1¢ phat hién PPV2 & bay tinh mién Trung

S liéu & Bang 3.1 cho thdy PPV2 dugc phat hién & 6/7 tinh nghién ctu
Vi ty 18 13 56,2% (82/146) va PPV2 la chung c6 ty 18 hién dién cao nhat trong
bdn chung PPV duoc nghién ctru. PPV2 dugc phat hién véi ty 16 cao nhét ¢
Quang Binh (100%) va thap nhat tai Quang Nam (37,5%); khong phat hién
PPV2 & Pa Nang.

So v6i cac nghién ciru di duoc tién hanh ¢ Viét Nam (Béang 3.2), ty 1¢ phat
hién PPV2 & mién Trung cao hon so véi két qua nghién ctru caa Thuy va cs (2021)
(Mién Bic: 24,7%; mién Nam 11%; ca nudc: 28%) va két qua ctia Nguyen va cs
(2022) trén cac mau thu thap nam 2021 (3,4%) va thap hon két qua phat hién PPV2
tir cic mau thu thap nim 2017 (61,6%) (Nguyen va cs, 2022).
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Céac nghién ciru dich té hoc vé PPV2 di béo céo su luu hanh cua chung
trén toan thé gi¢i (Nelsen va cs, 2021), tuy nhién, ty 1¢ phat hién PPV2 1a khac
biét giita cac qubc gia (Bang 3.2). Ty 1¢ phat hién PPV2 trong nghién ciru ciia
chung ti (56,2%) cao hon so véi két qua nghién ctu & Myanmar (10%
(Hijikata va cs, 2001)), Trung Quéc (39,6% (Sun va cs, 2015)), Nam Phi
(21,8% (Afolabi va cs, 2019)) va mét sé nude chau Au (6,4%-55% (Milek va
cs, 2019; Novosel va cs, 2018; Streck va cs, 2013; Cadar va cs, 2013)) nhung
thap hon so v&i két qua nghién ctru & Nhat Ban (58% -100% (Saekhow va cs,
2015)), Thai Lan (83% (Sackhow va Ikeda, 2015)) va mot sé nudc chau My
(90% (Garcia va cs, 2020a); 72% (Opriessnig va cs, 2014)).
3.1.2.3. Ty I¢ phat hién PPV3

PPV3 lam suy giam kha ning mién dich (Amoroso va ctv, 2019), va dong
vai tro la yéu t kich hoat lién quan dén bénh do PCV2 trén lon (Patrick va ctv,
2014). Ty 1€ phat hién PPV3 trong bdy tinh nghién ctru dugc trinh bay & Bang
3.1 va Hinh 3.12,

o S = S S
S N & O

Ty 1¢ nhidm PPV3 (%)

0 0 0 0
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Hinh 3.12. T§ 1¢ phat hién PPV3 & bay tinh mién Trung
Sd lidu & Bang 3.1 cho théy su hién dién cua PPV3 trén dan lon ¢ 3/7 tinh
mién Trung di duoc phat hién véi ty 18 5,5% (8/146), thap nhat trong s6 bon
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chung PPV dugc khao sat. Cu thé, PPV3 luu hanh trén dan lon tai céc tinh
Quang Tri, Thira Thién Hué va Quang Ngi véi ty 1 dao dong tir 8,3%-13,6%.
Khong phat hién PPV3 trong cic mau thu thap tai Quang Binh, Quing Nam,
Pa Nang va Binh Pinh.

Ty 1& phat hién PPV3 ¢ bay tinh mién Trung (5,5%) thap hon so véi cac
két qua nghién ctru trudc day ¢ Viet Nam (Mién Béc: 43,2%; mién Nam: 6,9%;
ca nudc: 17,7% (Thuy va cs, 2021); 27,3%-46,5% (Nguyen va cs, 2022)). So
v6i cac két qua nghién ctru trén thé gidi, ty 1é phat hién PPV3 trong nghién ctru
ctia ching t6i twong duong véi két qua ciia Afolabi va cs (2019) & Nam Phi
(5,5%) va thap hon so véi két qua nghién ciru ¢ cac qudc gia khac (Cui va cs,
2017; Sliz va cs, 2015; Saekhow va cs, 2015; Sun va cs, 2015; Saekhow va
Ikeda, 2014; Streck va cs, 2013; Cadar va cs, 2013; Csa"gola va cs, 2012; Cadar
vacs, 2011) (Bang 3.2).
3.1.2.4. Ty I¢ phat hién PPV4

PPV4 la mdt trong cac chung PPV mdi dugce phat hién, dugce cho 1a lién
quan dén Hoi chimg PMWS va Hoi chimg PRDC véi vai tro 1a tac nhan dong
nhiém. Ty 1& luu hanh cua PPV4 trén lon bay tinh mién Trung duoc trinh bay
trong Bang 3.1 va Hinh 3.12.
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Hinh 3.13. T¥ 1¢ phat hién PPV4 & bay tinh mién Trung
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Két qua nghién ctru da phat hién PPV4 luu hanh ¢ 2/7 tinh nghién ctru
(Hinh 3.13) véi ty 1& 8,2% (12/146) (Bang 3.1), cho thy ching 1a chung c6
murc d6 phan bd dia 1y hep nhat. Cu thé, PPV4 chi dugc phat hién tai Quang
Tri va Thira Thién Hué (trong cdc mau phdi) véi ty 18 1an luot 14 27,3% va
21,4%; khong phat hién PPV4 trong cac mau méu.

Ty 1€ phat hién PPV4 trén lon tai céac tinh mién Trung cao hon so véi két
qua nghién ctiru ctia Thuy va cs (2021) & mot s6 tinh mién Béc (6,5%) va ca
nuéc (7,8%), nhung thap hon so véi két qua nghién ctru trén pham vi ca nude
ctia Nguyen va cs (2022) (13,6%-51,2%). So véi cac cong bd trén thé gidi, ty
1¢ phat hién PPV4 & bay tinh mién Trung cao hon so véi cac két qua nghién
ctru & My (1,9%-5,9% (Opriessnig va cs, 2014; Xiao va cs, 2013)), Ba Lan
(2,4% (Cui va cs, 2017)), nhung lai thip hon so véi ty 18 nhiém PPV4 & Nhat
Bén (33% (Saekhow va cs, 2015)), Thai Lan (44% (Sackhow va Ikeda, 2014)),
Trung Qudc (21,56% (Sun va cs, 2015)) va mot s6 nude chau Au nhu Hungary
(21%) (Csagola va cs, 2012) va bBuc (21,6%) (Streck va cs, 2013).

Ty 1& phat hién PPV ¢ bay tinh mién Trung tuong ddi cao (74,7%) c6 thé
la do nguén mau thu thap, loai mau. Bén canh do, su khac biét vé két qua phat
hién PPV & mdi dia phuong c6 thé duogc 1y giai boi sy khac biét trong quan 1y
vé sinh dich té thu y & dia phuong d6. Mot s6 dich bénh luu hanh & lgn lam suy
giam suc dé khang cua lon, tao diéu kién cho su nhén 1én ctia PPV. Déng thot,
quy mo chin nudi & cac dia phuong 1a mot yéu té quan trong quyét dinh cho
cong tac chu dong phong ngtra bénh do PPV gay ra.

Két qua phat hién PPV1, PPV2, PPV3 va PPV4 véi cac muac do khac nhau
trong nghién ctru cua chung t6i 13 bao céo dau tién vé sy luu hanh cua PPV trén
lon nudi & bay tinh mién Trung. Hién tai, cac loai vaccine phong ngira PPV luu
hanh trén thi truong déu chi str dung ching PPV 1. Do d6, viéc phat hién bon ching
PPV luu hanh ngoai thuc dia sé& 1a thong tin hd tro cho viéc danh gia muc d6 bao
ho ctia cac vaccine dang sir dung, dong thoi cung cap thong tin dich & hoc hiru

ich cho cac nghién ctru san xuat vaccine phong ngira PPV trong twong lai.
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3.1.3. Ty 1¢ dong nhiém cac chiing PPV1, PPV2, PPV3 va PPV4

Thong thuong, lon thudng duoc phat hién duong tinh véi nhiéu hon mot
chung PPV (Thuy va cs, 2021). Pong nhiém cac ching PPV & lon ¢6 thé lam
cho tinh trang bénh trAm trong hon hodc lam suy gidm h¢ mién dich cta lon,
tao diéu kién thuan loi cho nhiéu loai mam bénh khac xdm nhdp va giy bénh
(Qin va cs, 2018). Nghién ctru mirc 6 dong nhiém cac chang PPV trén dan lon
c6 thé cung cap thong tin dich t& hoc quan trong vé mdi quan hé giira mirc do
déng nhiém va tinh trang bénh dién ra trén lon. Bén canh d9, ty 1& déng nhiém
cac chung PPV la thong tin ¢6 y nghia cho vi¢c lya chon khang nguyén trong
nghién ctru san xuét vaccine da gia phong ngira PPV.

Nham danh gia mac d6 dong nhiém cac chung PPV1, PPV2, PPV3 va
PPV4 trén lon nudi & bay tinh mién Trung Viét Nam, ching toi d3 tién hanh
thng ké két qua phat hién PPV1, PPV2, PPV3 va PPV4 trén timg mau duong
tinh. Két qua déng nhiém cac chung PPV1, PPV2, PPV3 va PPV4 trén lon ¢

cac tinh mién Trung dugc trinh bay ¢ Bang 3.3 va Hinh 3.14.
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Dong nhiém cac ching PPV (1-4)

Hinh 3.14. Ty 1¢ ddng nhiém cac chiing PPV PPV1, PPV2, PPV3 va PPV4 trén

lon & bay tinh mién Trung
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Bang 3.3. Ty 1 dong nhiém cac ching PPV1, PPV2, PPV3 va PPV4 trén lon ¢ bay tinh mién Trung

Pia Ty 1&¢ ddng nhiém cac chiing PPV (%)

phuong| n |PPV1+2|PPV1+3|PPV1+4|PPV2+3|PPV2+4 | PPV3+4|PPV1+2+3| PPV1+2+4 | PPV1+3+4 | PPV2+3+4| PPV1+2+3+4
Qéirrl]g 17| 0 | 0¢ | 0 | 00 | 0 | 0@ | 0() 0 (0) 0 (0) 0 (0) 0 (0)
Quaéng

i | 22|9(409)3(136) |5(228) | 2(9.1) [3(136)| 0(0) | 2(91) | 3(136) | 0() 0(0) 0(0)
TT Hué | 28 (61799) 2(7.1) |6(21,4)|3(10,7)|6(214) | 136) | 2(7) | 6(214) | 1(36) | 1(36) 1(3,6)
P2 114 0 | 0 | 0@ | 00 | 00 | 0 | o0 0(0) 0(0) 0(0) 0(0)
Nang

Qﬁ:;g 16| 0() | 000 | 0 | 000 | 0 | 0@ | 0() 0 (0) 0 (0) 0 (0) 0 (0)
Quang 15

saai | 2| @25 142) | 000) |2@3) | 000 | 0(0) | 1(42) 0(0) 0(0) 0(0) 0(0)
322 25| 7(28) | 0(0) | 00 | 0(0) | 0(0) | 00 | 0(0) 0(0) 0(0) 0(0) 0(0)
Tong s6 | 146 (35402) 6(4,1) [11(75) | 7(48) | 9(6,2) | 1(0,7) | 5(34) 9 (6,2) 1(0,7) 1(0,7) 1(0,7)
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Két qua nghién ctru cia ching t6i khong phét hién dong nhiém bét ci

ching PPV nao ¢ ba tinh Quang Binh, Pa Nang va Quang Nam. Thira Thién

Hué 1a dia phuong phat hién tat ca cac dong nhiém 2/3/bdn ching PPV, trong
khi & Binh Dinh, duy nhat déng nhiém PPV 1/PPV2 dugc ghi nhan.
Bing 3.4. Ty 1¢ dong nhiém cac ching PPV1, PPV2, PPV3 va PPV4 ¢ lgn

Quéc Ty 1¢ dong nhiém PPV (%)
gia/Dia | PPV1 |PPV1| PPVl |PPV2 | PPV2 | PPV3 | PPVl | ppv2 | Tacgia
phuwong | 15 | 43 | 44 | +3 | +4 | +4 | +2+3 | +3+4
. Csagola va
Hungari 0 0 0 1,27 | 1,0 1 - -
cs (2012)
32,0- Streck va
buc 150 | 4,0 15 5,0 2,0 - -
46,0 cs (2013)
. Afolabi va
Nam Phi | 2,7 18 | 173 | 18 | 182 | 18 - -
cs (2019)
Thuy va cs
20,8 | 10,0 | 6,9 4,3 4,3 0,4 2,6 -
(2021)
Viét Nam
Nguyen va
0 1,1 1,1 1,1 - 0,5 - 2,3
cs (2022)
Mién Bic
L 178 | 205 | 6,8 6,8 1,4 0 2,7 -
Viét Nam
" Thuy va cs
Mién (2021)
Nam Viét | 5,6 1,4 0 0 0 0 0 -
Nam

3.1.3.1. Ty Ié dong nhiém hai chiing PPV
Ty 1é dong nhiém PPV1/PPV2
S liéu & Bang 3.3 cho thdy dong nhiém PPV 1/PPV2 duoc phat hién ¢ 4/7

tinh thanh nghién ciru va chiém ty 1é cao nhat trong céc loai dong nhiém voi
34,2% (50/146). Xét theo dia phwong, Thira Thién Hué 1a tinh c6 ty 1& dong
nhiém PPV 1/PPV2 cao nhét véi 67,9% (19/28). Két qua phat hién dong nhiém
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PPV1/PPV2 trong nghién ctru cua chiing t6i cao hon so vdi cac nghién ctru
duoc tién hanh tai Viét Nam va Nam Phi (Thuy va cs, 2021; Afolabi va cs,
2019) va thap hon so v6i két qua nghién ctru tai Pirc cia Streck va cs (2013).

Ty 1é dong nhiém PPV1/PPV3

Két qua tir Bang 3.3 cho thiy ddng nhiém PPV 1/PPV3 d3 duoc phat hién
¢ 3/7 tinh nghién ctu voi ty 1€ 1a 4,1% (6/146). Quang Tri 1a tinh dugc ghi nhan
c6 ty 1& dong nhiém PPV1/PPV3 cao nhédt (13,6%). Ty 1¢ ddéng nhiém
PPV1/PPV3 trong nghién ctru niy (4,1%) cao hon so véi két qua nghién ciru
tai mién Nam (1,4%) va thap hon so véi két qua nghién ctiru & mién Béc (Thuy
va cs, 2021) (Bang 3.4).

Ty 1¢ dong nhiém PPV1/PPV4

Hau hét cac miu duong tinh v6i PPV4 trong nghién ctru ctia chiing toi déu
d6ng nhidm véi PPV, chiém ty 18 7,5% (11/146) (Bang 3.3). Mic du chi xuat
hién tai 2/7 tinh nghién ctru nhung ty 1é d6ng nhiém 1a kha cao & mdi tinh: 22,8%
& Quang Tri va 21,4% ¢ Thira Thién Hué. S liéu ¢ Bang 3.4 cho thay ty 1é dong
nhiém PPV 1/PPV4 ¢ céac tinh mién Trung cao hon so v&i két qua ctua Thuy va
cs (2021) & céc tinh mién Béc (6,8%) va trén pham vi ca nudc (6,9%). Trén thé
gioi, dé)ng nhiém PPV 1/PPV4 chi dugc ghi nhan tai Dtrc va Nam Phi véi ty 1€
lan luot 12 4% va 17,3% (Streck va cs, 2013; Afolabi va cs, 2019).

Ty 1¢ dong nhiém PPV2/PPV3

S liéu ¢ Bang 3.3 cho thay dong nhiém PPV2/PPV3 dugc phat hién tai
3/7 tinh nghién ctru véi ty 18 4,8% (7/146). Két qua nay thap hon so v&i nghién
ctru ctia Thuy va cs (2021) & mién Bic (6,8%) nhung cao hon so voi cac nghién
ctru trén pham vi ca nude 1,1-4,3% (Thuy va cs, 2021; Nguyen va cs, 2022).
Trén thé gidi, ddng nhiém PPV2/PPV3 ciing dd duoc phat hién ¢ Hungari, Nam
Phi va buc véi ty 1€ lan luot 1a 1,27%, 1,8% va 15% (Afolabi va cs, 2019;
Streck va cs, 2013; Csagola va cs, 2012, Cadar va cs, 2013) (Bang 3.4).
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Ty 1¢ dong nhiém PPV2/PPV4

DPong nhiém PPV2/PPV4 di dugc phat hién & 2/7 tinh mién Trung véi ty
16 6,2% (9/146) (Bang 3.3). Cu thé, ddng nhiém PPV2/PPV4 dugc phat hién tai
Quang Tri va Thira Thién Hué véi ty 18 1an luoc 1a 13,6% (3/22) va 21,4%
(6/28). Két qua nay cao hon so v6i nghién ctru ctia Thuy va cs (2021) & cac tinh
mién Béc (1,4%) va trén pham vi ca nudc 4,3%. Trén thé giéi, dong nhiém
PPV2/PPV4 da dugc bao cdo tai Romania, Pirc va Nam Phi véi ty 1€ lan luot
la 1%, 5% va 18,2%, (Afolabi va cs, 2019; Streck va cs, 2013; Csagola va cs,
2012) (Bang 3.4).

Ty 1é dong nhiém PPV3/PPV4

Pong nhiém PPV3/PPV4 chi dugc phat hién trong mot mau duy nhét tai tinh
Thura Thién Hué véi ty 18 0,7% (1/146) (Bang 3.3). Nghién ciru trén pham vi toan
qudc ciia Thuy va cs (2021) va Nguyen va cs (2022) da phat hién dong nhidém
PPV3/PPV4 véi ty 1¢ 1an luot 12 0,4% (1/231) va 0,5% (1/174). Trén thé gidi, dong
nhiém PPV3/PPV4 ciing duoc x4c dinh & mirc d6 kha thp tai Hungari, Nam Phi
va Puc véi ty 18 1an luot 12 1% (4/392); 1,8% (2/110) va 2% (2/100) (Afolabi va
cs, 2019; Streck va cs, 2013; Csagola va cs, 2012) (Bang 3.4).
3.1.3.2. Ty Ié dong nhiém ba chiing PPV

Ty 1¢ dong nhiém PPV1/PPV2/PPV3

DPong nhiém PPV1/PPV2/PPV3 dugc phat hién & 3/7 tinh nghién ctru
(Bang 3.3) v6i ty 18 3,4% (5/146). Két qua nay cho thdy ty 18 déng nhiém
PPV1/PPV2/PPV3 & cic tinh mién Trung cao hon so véi cac tinh mién Bic
(2,7%) va pham vi ca nudc (2,6%) (Thuy va cs, 2021).

Ty 1¢ ddng nhiém PPV1/PPV2/PPV4

Pong nhiém PPV1/PPV2/PPV4 dugc phat hién véi ty 18 6,2% (9/146)
(Bang 3.3). Cu thé, c6 ba trudng hop dong nhiém PPV 1/PPV2/PPV4 dugc phat
hién tai Quang Tri va sau truong hop dugc phat hién tai Thira Thién Hué, ty 1€
& mdi tinh 1an lugt 13 13,6% va 21,4%.
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Ty 1é dong nhiém PPV1/PPV3/PPV4 va PPV2/PPV3/PPV4

DPong nhiém PPV 1/PPV3/PPV4 va dong nhiém PPV2/PPV3/PPV4 dugc
phat hién trong nghién ctru cia ching t6i véi ty 1€ 0,7% (1/146) (Bang 3.3).

Nguyen va cs (2022) di phat hién déng nhiém PPV2/PPV3/PPV4 véi ty
18 2,3% trong cac mau thu thap ndm 2017 trén pham vi toan qudc.
3.1.3.3. Ty Ié dong nhiém bén chiing PPV

Mot mau thu dugc tai Thira Thién Hué duong tinh véi ca bén ching
PPV1/PPV2/PPV3/PPV4, chiém ty 1¢ 0,7% (1/146) (Bang 3.3). Pay 1a lan dau
tién dé)ng nhiém bén chung PPV1, PPV2, PPV3 va PPV4 duogc ghi nhan tai
Viét Nam. Theo hiéu biét ctia ching t6i, chua c6 trudng hop nao ddng nhiém
bbn chiung PPV1, PPV2, PPV3 va PPV4 dugc cong bd trén thé gidi.

Pdng nhiém cac ching PPV hodc déng nhiém PPV véi cac virus khac
(PCV, PhoV...) 1ay nhiém trén lon da dugc cong bd bai cac nghién clru trude
day (Nguyen va cs, 2022; Afolabi va cs, 2019; Cadar va cs, 2013). Thong tin
vé moi lién quan gitra mirc do dong nhiém cac ching PPV va tinh trang bénh
do PPV gay ra trén lon cho dén nay van con han ché, tuy nhién dong nhiém cac
virus trén lon c6 thé 1am tinh trang bénh trAm trong hon, hodac giy nén cac
bénh/hoi chung lién quan ¢ lon (Qin va cs, 2018).

3.2. TRINH TU GEN MA HOA PROTEIN CAU TRUC CAC CHUNG
PPV TREN LON O CAC TINH MIEN TRUNG

Trong bén chung PPV nghién ctru thi PPV1 1a ching d3 dugc nhiéu tac
gia nghién ctru va cong bd & Viét Nam (Gidp va cs, 2020; Cuong, 2018). Mic
khac, két qua nghién ctru ctia chung t6i vé chung PPV 1 khong khac biét dang
ké so voi cac cong bd trén va so véi cac chung tham chiéu. Do d6, chung t6i
chon PPV2, PPV3 va PPV4 dé giai trinh ty va phén tich dic diém phan tir gen
ma hoa protein cau trac/hé gen ctia chung.

3.2.1. Trinh ty gen mi hoa protein ciu triic ciia cic chiing PPV?2

Gen VP (bao gdm gen VP1 va gen VP2, véi trinh ty gen VP1 bao trum [én

toan bo trinh tu gen VP2) ma hoéa cho protein capsid cia PPV, dong vai tro
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quan trong trong qua trinh xdm nhap, quyét dinh tinh khang nguyén va pham
vi vat cha ctia virus. Véi ty 16 phat hién cao nhit trong s6 bon ching PPV dugc
khéo sat, PPV2 dugc lua chon dé phan tich trinh tu gen VP cua ching. Nam
cdp moi duoc thiét ké dua trén trinh tu PPV2 tham chiéu trén GenBank di dugc
str dung dé khuéch dai gen VP cua ba chung PPV2 (PPV2-QNO03, PPV2-HU10
va PPV2-QBO05) phan lap dugc (Bang 2.3). San pham PCR khuéch dai cac doan
gen VP cua PPV2 duoc kiém tra trén gel agarose 1% va két qua duoc thé hién
¢ Hinh 3.15.

(bp)

Hinh 3.15. Két qua dién di sin phAm PCR khuéch dai gen VP ciia PPV2. M:
GeneRuler 1 kb DNA Ladder (Thermo Scientific, M§); 1-5: San pham PCR khuéch
dai gen ma hda gen VP ctia PPV2 véi cic cip mdi: (1) PPV2-P4 (721 bp); (2) PPV2-
P5 (730 bp); (3) PPV2-P6 (773 bp); (4) PPV2-P7 (743 bp) va (5) PPV2-P8 (746 bp).

Sau khi dugc tinh sach, san pham PCR duoc giai trinh ty truc tiép bang
may giai trinh tu tu dong ABI-3100 Avant Genetic Analyzer tai cong ty
Macrogen (Han Qudc) theo nguyén 1y cia Sanger, véi muc dich thu nhan trinh
tu nucleotide gen VP ctia PPV2.

Két qua cho thay kich thudc phéan tir doan gen VP cua ba ching PPV2
phan 1ap duoc 1a 2.493 bp (2.493/3.099 bp), khong c6 cac dot bién thém/mat
nucleotide trong vung ma hoéa. Trinh tu doan gen VP cua ba chung PPV2-
QNO03, PPV2-HU10 va PPV2-QBO05 dugc dang ky ¢ Co so dit liéu GenBank
v6i ma s6 truy cap 1an luot 1 0L913365, 01913366 va OL913367. Ty 1¢ thanh
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phﬁn nucleotide va gia tri d§ Iéch AT va GC trong trinh tu gen VP cua céac
chung PPV2 & cac tinh mién Trung dugc trinh bay ¢ Bang 3.5.
Bang 3.5. T¥ 1é thanh phén nucleotide va gia tri dd 1éch trong trinh tw gen VP

ciia cac chiing PPV2 phan 1ip & mién Trung

Kich
Ching| TEN | Trinh thllr(rc Al T | o | c |a+T| AT- |G+cC| GC-
"8 chimg | tw opy | )| 90) | (90) | (%) | (%) | skew | (%) | skew
QNO03 s 25,3120,8(29,6 24,2 | 46,1 | 0,097 | 53,9 0,1
en
PPV2 | HU10 VP 2493 | 25,3120,8 29,6 |24,3| 46,1 | 0,098 | 53,9 0,1
QBO05 25,3120,4 1299 |24,4 | 45,7 | 0,108 | 54,3 | 0,099

Bang 3.5 cho théy ty 1¢ cac loai nucleotide A, T, G, C, (A+T) va (G+C)
cua gen VP & cac chung PPV2 khong sai khac 16n: A=25,3%; T=20,4-20,8%;
G=29,6%; C=24,2-24,4% va thanh phan (A+T)=45,7- 46,1% va (G+C)=53,9-
54,3%. Gia tri d6 1éch AT-skew va GC-skew déu mang gia tr1 dwong, nén ty 1¢
thanh phan bén loai nucleotide trong trinh tu gen VP cuia cac chiing PPV2 phan
lap tai mién Trung c6 mé hinh tuong tu nhau: G>A>C>T,

3.2.2. Trinh tu hé gen cta cac chung PPV4
3.2.2.1. Trinh tir hé gen ciia cdc chiing PPV4 phin Iip 6 mién Trung Viét Nam

Nghién ctru ctia chung toi 1an dau tién phat hién sy luu hanh cia PPV4 &
khu vyc mién Trung Viét Nam. Nham tim hiéu dic diém phan tir va khao sat
tinh da dang ctia chiing, cic mau duong tinh v&i chiing PPV4 dugc chon dé
phan tich trinh tu hé gen. Bay cip mdi str dung dé khuéch dai hé gen cua cac
ching PPV4 dugc tham khao tir nghién ctru trude day cua Csagola va cs (2012)
(Bang 2.5). San pham PCR khuéch dai cac doan gen cau thanh hé gen hoan
chinh ctia PPV4 duoc dién di kiém tra trén gel agarose 1%, sau d6 dugc tinh
sach va giai trinh tu tryc tiép bang may giai trinh ty tw dong ABI-3100 Avant
Genetic Analyzer theo nguyén 1y ctia Sanger tai cong ty Macrogen (Han Qudc).
Két qua giai trinh ty cho thay kich thudc phan tir hé gen ciia hai chiing PPV4
phan 1ap trong nghién ctru nay 1a 5.367 bp; bao gdm ba khung doc mé ORF1,
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ORF2 va ORF3; khong c6 cac dot bién thém/mat nucleotide trong ving ma
hoa. Trinh tu hé gen PPV4 cua hai ching PPV4-QT02 va PPV4-QT20 da duogc
gi vao Co so dit liéu GenBank voi ma s truy cap MT434668 va MT434669.
Ty 1€ thanh phﬁn nucleotide va gia tr1 d0 léch AT va GC trong trinh tu hé gen
ctia cac chung PPV4 phén lap céac tinh mién Trung dugc trinh bay ¢ Bang 3.6.
Bang 3.6. Ty 1¢ thanh phin nucleotide va gia tri dd léch trong trinh tw hé gen

ciia cac chiing PPV4 phan lap tai mién Trung

Kich
Chiin Tén | Trinh thuée AT G C |A+T | AT- |G+C | GC-
¥ ching | | (96) | (96) | (96) | (96) | (%) | skew | (%) | skew
QTO02 33,0(252|225|19,3| 58,2 |0,135| 41,8 | 0,078

PPV4 Hé gen| 5.387
QT20 33,0|252|225|19,3| 58,2 |0,135| 41,8 | 0,075

S6 liéu & Bang 3.6 cho thay ty 1¢ thanh phan nucleotide trong trinh tu hé
gen cac chung PPV4 phan 1ap & mién Trung c6 mot su twong dong gan nhu
tuyét d6i, cu thé ty 1& thanh phan A=33%; T=25,2%; G=22,5%; C=19,3% va ty
1¢ tong thé 1a A+T=58,2% va G+C=48,1%. Gia tri 4 léch AT-skew va GC-
skew déu mang gia tri dwong nén ty 1& thanh phan nucleotide ctia cac ching
PPV4 phan lap trong nghién ctru nay la A>T>G>C.
3.2.2.2. Trinh tw gen VP ciia cdc chiing PPV4 phan lip ¢ mién Trung
Viét Nam

Trinh ti gen VP cua hai chung PPV4 duoc phan l4p tai mién Trung Viét
Nam (PPV4-QTO02 va PPV4-QT20) da duoc xac dinh va phan tich thong qua
giai trinh tu toan bo hé gen PPV4 nhu dugc trinh bay 6 Muc 3.4.1.1. Kich thudce
phan tr gen VP cua hai chung PPV4 phan 1ap trong nghién ctru nay 1a 2.187
bp, ndm trong khung doc mé ORF2, khong c6 cac dot bién thém/mat nucleotide
trong ving ma hoa. Ty 1é thanh phan nucleotide va gia tri 46 léch AT va GC
trong trinh tw gen VP ciia cac chung PPV4 phan 1ap céc tinh mién Trung dugc

trinh bay ¢ Bang 3.7.
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Bang 3.7. Ty 1¢ thanh phan nucleotide va gia tri d léch trong trinh tu gen VP

ciia cac chiing PPV4 phan lap tai mién Trung

Kich
. Tén | Trinh | A | T | G| C |A+T| AT- |G+C | GC-
Chung thuoc
Ching | tu (bp) (%) | (%) | (%) | (%) | (%) | skew | (%0) | skew
QTO02 | Gen 34,3 124,7120,3|20,7|590 0,163 | 41,0 | -0,001
PPV4 2187
QT20 | VP 34,3124,8]20,2|20,7|591|0,162 | 40,9 | -0,001

Nhu duogc thé hién trong Bang 3.7, ty 1é thanh phan nucleotide cua hai
chung PPV4 phan lap tai mién Trung khong cé su chénh léch dang keé
(A=34,3%; T=24,7-24,8%; G=20,2-20,3%; C=20,7%), ty 1é tong thé¢ A+T va
G+C lan lugt & muc 59% va 41%. Khac voi PPV2, gi tri d6 léch GC-skew
trong gen VP cta PPV4 mang gia tri 4m, thé hién nucleotide loai C chiém s
luong nhiéu hon loai G. Ty 1¢ thanh phan nucleotide trong gen VP ctia PPV4
phén 13p trong nghién ctunay la A>T >C>G.
3.2.2.3. Trinh tw khung doc mé ORF3 ciia cdc chiing PPV4 phén lip ¢ mién
Trung Viét Nam

Cho dén hién tai, PPV4 1a chung PPV duy nhét c6 khung doc m& ORF3
trong cau triic hé gen. ORF3 nam giita ORF1 va ORF2, khong trung lp v6i hai
khung doc m¢ chinh nay va ma héa cho protein nhan (NP1) (Cheung va cs,
2010; Huang va cs, 2010). Trinh tg khung doc mé ORF3 cua hai chung PPV4
phan 1ap tai Quang Tri 1an dau tién duoc xac dinh va phan tich thong qua giai
trinh tu toan bd hé gen PPV4. B§ dai trinh tu khung doc mé ORF3 cua hai
chung PPV4 phan 1ap trong nghién ctru nay 13 615 bp, khong c6 cac dot bién
thém/mét nucleotide trong viing ma héa. Ty 1é thanh phan nucleotide va gia tri
do Iéch AT va GC trong trinh ty ORF3 cua cac chung PPV4 phan lap cac tinh

mién Trung duoc trinh bay trong Bang 3.8.
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Bang 3.8. Ty 1¢ thanh phén nucleotide va gia tri d§ 1éch trong trinh tw ORF3 ciia

cac chiing PPV4 phan lap tai mién Trung

Chung

Tén

chung

Trinh

ty

Kich
thwoc
(bp)

A

(%)

T

(%)

G

(%)

C

(%)

A+T

(%)

AT-

skew

G+C

(%)

GC-

skew

PPV4

QT02

QT20

ORF3

615

34,6

26,2

21,0

18,2

60,8

0,139

39,2

0,141

34,8

26,2

20,8

18,2

61,0

0,071

39,0

0,067

S liéu & Bang 3.8 cho thay ty 18 timg loai nucleotide trong trinh tw ORF3
cua cac chung PPV4 phan lap trong nghién clru nay la A=34,6-34,8%;
T=26,2%; G=20,8-21%; C=18,2%; ty 1¢ A+T chiém xap xi 61% va G+C chiém
khoang 39%. D6 1éch AT-skew va GC-skew déu dat gia tri duong nén ty 1€
thanh phan nucleotide trong trinh tu ORF3 tuong tu nhu trinh ty hé gen PPV4
v6i cong thuc: A>T>G>C.

3.2.3. Trinh tw vung gen NS1/VP1 cuaa cac chung PPV3

Trinh tu vang gen NS1/VP1 cua hai chung PPV3-QN16 va PPV3-QT4 da
dugc khuéch dai vai cap moi dac hiéu (Bang 2.3). Két qua giai trinh tu san
pham PCR theo nguyén 1y Sanger di thu dugc trinh tu nucleotide c6 kich thudc
995 bp (trong d6, 229 bp thudoc gen NS1 va 766 bp thuoc gen VP1). Két qua
phan tich trinh ty doan gen kich thuéc 995 bp khong phat hién cac dot bién
thém/mat nucleotide. Day 1a nhitng théng tin ban dau va I dit liéu phan tir dau
tién cua cac chang PPV3 phan lap tai mién Trung.
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 tir gen ma hoa protein cu tric cac chiing PPV2 phén
14p ¢ cAc tinh mién Trung
3.3.1.1. Dic diém trinh tw nucleotide gen VP ciia PPV?2

Nhim phan tich va danh gia su bién d6i di truyén trong trinh tu nucleotide

gen VP cua ba ching PPV2 phén lap tai mién Trung (PPV2- QN03, PPV2-
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HU10 va PPV2-QBO05), cac ching PPV2 tham chiéu bao gdm ching PPV2
“nguyén thuy” phan lap tai Myanmar (AB076669), cac chung PPV2 dugc phan
lap tai Trung Qubc (KP245940, KP245943, KP245944, MKO092387,
MK092408, MN326142, MN326185, MZ577029, MG345016), cac ching co
ngudn gdc tr cac nudc chau Au (KY586144, KX517759, KC701296,
KC687100, JQ860238, JQ860240, JQ860243, JQ860248) va chau My
(JX101461, KF725662) da duoc lya chon (Bang 2.4). Két qua so sanh trinh tur
nucletide gen VP ciia cac chung PPV2 phén 1ap tai mién Trung va cac chung
tham chiéu dugc trinh bay ¢ Hinh 3.16.
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ABOTEGEYS
OL91336S
OL913366
OL913367
RYSB86144
RP245944
KPZ45943
EP2459540
MG345016
MN326142
MROS2387
MN326185
Mz577029
MRO052408
EX517759
RC701256
JoB860238
JOBG0O240
JGB860243
JOBGOZ48
RC&87100
JX101461
KF725662

ABOT7G6669
OLS13365
OLS13366
OL913367
RYSB86144
KP245944
RP245%5943
RP245940
MG345016
MN32E6142
MR052387
MN326185
MZ57702%
MRO0S52408
KX517759
FCT701296
JQBE&0OZ2Z38
JOBG0Z240
JOBE0Z43
JoBE02Z48
KCE&EBT100
JIX101461
REF725662

ABOTEEED
OLS13365
OL513366
OL%12367
FEY586144
EP245944
RP2459543
KP245940
MG345016
MN3IZG6142
MKEO0OS2387

KCT701256
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Hinh 3.16. Két qua so sanh trinh tw nucleotide gen VP ciia cac chiing PPV2 phan

1ap tai mién Trung so véi cac chiing tham chiéu
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Hinh 3.16 cho thay cac diém bién doi nucleotide trén trinh ty gen VP cta
3 ching PPV2 phan 1ap tai mién Trung (PPV2-QNO03, PPV2-HU10 va PPV2-
QBO05), trong d6 ¢o6 4 vi tri thay thé nucleotide chi phat hién & chung PPV2-
QNO3 khac biét hoan toan so vdi cac chung tham chiéu ¢ trén co s& dix liéu
GenBank ¢ thoi diém nghién ctu. Cac vi tri dot bién thay thé nucleotide va
amino acid du doan tir trinh tu gen VP cua ba ching PPV2 phan lap tai mién
Trung khac biét so v6i cac ching tham chiéu dugce trinh bay trong Bang 3.9.
Bang 3.9. Vi tri thay thé nucleotide va amino acid dw do4n tir trinh tw gen VP

ciia chiing PPV2-QN03 phin l4p tai mién Trung so véi cac chiing tham chiéu

Ching Vi tri thay thé nucleotide | Vi tri thay thé amino acid
444: T->A -
PPV2-QNO3 734: C—T 245: S—F
(OL913365) 820: A—C 274: K—Q
1794: T>A -

S liéu & Bang 3.9 cho thay trong s6 3 chang PPV2 phan tich trinh tu gen
(PPV2-QNO03, PPV2-HU10 va PPV2- QB05), 4 vi tri thay thé nucleotide khéc
biét hoan toan so véi cac chiing tham chiéu chi phét hién ¢ ching PPV2-QN03
(M3 sb GenBank: OL913365), bao gom: 444: T—A, 734: C—T, 820: A—C,
1794: T—A (Hinh 7E, Phu lyc 7). Py la cac bién d6i méi xuat hién trong trinh
tu gen VP clia cac chiing PPV2 phén 14p tai mién Trung Viét Nam va chua thay
dugc ghi nhan & cac chung PPV2 d3 cong bé trén thé gisi, do do, can giam sét
ngudn lan truyén cia cac dot bién nay hoic c6 thé ching 1a nhitng dot bién noi
tai cua cac chung PPV2 nghién ctru.
3.3.1.2. Pdc diém trinh tw amino acid dw dodn tir gen VP ciia PPV2

Trong nghién ctru dic diém phan tir cic gen ma hoa protein, viée xac dinh
vi trf codon/amino acid tiém ning déng vai trd quan trong. Cac vi tri ndy vira
xac dinh xu hudéng dot bién & cép do nucleotide, vira kiém tra ap luc chon loc
d6i v6i cac vi tri codon/amino acid dé suy luan qua trinh tién hda phan tir (Gupta

va Vadde, 2023). Gen VP cua cac chung PPV2 phan 1ap trong nghién ciru cua
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chiing t6i c6 kich thudc phan tir 2.493 nucleotide va ma hoa cho 831 amino
acid. Mot b vi tri thay thé trong trinh tu nucleotide da din dén su khac biét
trong trinh ti amino acid dy doan. Két qua so sanh trinh tw amino acid dy doan
cua ba ching PPV2 phan lap trong nghién clru nay voi cac ching PPV2 tham
chiéu trén GenBank duoc trinh bay ¢ Hinh 3.17.
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EPp245543 PPVZ G—CHN
FEPZ245540 PPVZ A—CHN
MGE245016 PEPVZ S1e—CHN
MM3ZE1l42 PPVZ GDE&—CHN
MEOS23287 PPVZ DJHZ25—CHN
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Hinh 3.17. Két qua so sanh trinh tw amino acid dw doan gen VP ciia cac chiing
PPV2 phin lap tai mién Trung so véi cac trinh tw tham chiéu

Hinh 3.17 cho thay hai vi tri thay thé trong trinh tw amino acid du doan
ctia chung PPV2-QNO03 (245: S—F, 274: K—Q). Khong ¢6 vi tri dot bién thay
thé nao dugc quan sat trong trinh ty amino acid du doan cua hai chung PPV2-
HU10 va PPV2-QB05 (Bang 3.9, Hinh 3.17).

Cosodi truyén cua vi¢c gdy bénh do PPV chua dugc xac dinh, nhung cac
protein ciu triic déng mot vai trd quan trong trong viéc gy ra cac tinh chat
bénh khac nhau. Thay thé amino acid & mot sd vi tri quan trong trén bé mat vo
capsid cia PPV néi chung va PPV2 néi riéng dugc cho 1a chiu trach nhiém doi
v6i sy thay doi cac dic tinh sinh hoc cua virus va 1a yéu té quyét dinh trong
viéc hinh thanh cac phan nhém di truyén (Sun va cs, 2015; Streck va cs, 2011;
Soares va cs, 2003; Simpson va cs, 2002; Hao va cs, 2001).

Két qua so sanh dot bién thay thé amino acid & cac vi tri quan trong trong
trinh ty amino acid du doan cua cac chung PPV2 phan 1ap tai Viét Nam véi két
qua cua cac nghién cuu trude day (Sun va cs, 2015; Cadar va cs, 2013) dugc

trinh bay ¢ Bang 3.10.
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Bang 3.10. C4c vi tri thay thé quan trong trong trinh tw amino acid dw doan tir gen VP ciia c4c chiing PPV2 phan lap tai mién

Trung so véi cac chiing tham chiéu

vitri A B C
Quoc gia l\fam,\
Chiing phanlap| 245 274 269 | 442 | 714 | 349 | 437 | 598 | 689 | 784 | 796
Myamar | AB076669 2001 S K P D Q S D D T M Q
OL913365 QNO3 F Q P D S S D E T M Q
Viét Nam | OL913366 HU10 2019 S K A K N S D D T I E
OL913367 QB05 S K P H N S Y E S M Q
Brazil KY586144 2017 S K P D Q S D D S M Q
KP245944 S K P D G R E E S I E
KP245943 2014 S K P D G R E E S | E
KP245940 S K P D G R E E S I E
MK092387 2018 S K P D N S D D T M Q
Trung Quéc | MK092408 S K P D N S D D T | M| Q
MN326142 S K A D S S D D T M Q
MN326185 2019 S K P D S S D D T M Q
MG345016 2017 S K A D S S D D T | E
MZ577029 2021 S K P D S S D D T M Q
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Vi tri B
L. Nam
Quoc gia A
. phan 1ap| 245 274 269 | 442 | 714 | 349 | 437 | 598 | 689 | 784 | 796
Chung
KX517759 2016 S K A D S S D D T M Q
Hungary
KC701296 2013 S T P D N S D D S M Q
JQ860238 S K A K N S D D T I E
JQ860240 S K A D N S D D T I E
Romania 2012
JQ860243 S K P H N S Y E S M Q
JQ860248 S K P D N S Y D S M Q
Cromania | KC687100 2013 S K P D Q S D D T M Q
JX101461 2012 S K P D G R E E S I E
My
KF725662 2013 S K P N S S D D S M Q

A: Vi tri dét bién & cac chung Viét Nam khdc biét so voi cac chung tham chiéu

B: Vi tri dét bién chiu ap luc chon loc tich cuc (Cadar va cs, 2013)

C: Vi tri dét bién quan trong xdc dinh phan nhém di truyén (Sun va cs, 2015).

94




S6 liéu trinh bay & Bang 3.10 cho thay hai vi tri thay thé amino acid (245:
S—F va 274: K—Q) phéat hién ¢ chung PPV2-QNO03 hoan toan khac biét so vdi
cac ching PPV2 tham chiéu.

Vi tri ctia cac bién thé di truyén chiu &p luc chon loc 1a mot thong tin quan
trong trong nghién ctru tién hda phan tir ctia cac gen ma hda protein (Gupta and
Vadde, 2023). Bén canh d6, qua trinh tién hoa thich nghi thudng xay ra theo
tung dot, tap trung & mot vai vi tri trong trinh tu nucleotide va & mot $6 phan
nhom di truyén trong cay phat sinh ching loai (Pond va cs, 2011). Trong trinh
tu amino acid du doan gen VP ctia PPV2, hai vi tri amino acid 269 va 1010
duoc xac dinh 1a doi tuong chiu ap luc chon loc tich cuc (Cadar va cs, 2013).
Hai vi tri nay chi dugc phat hién & cac ching PPV2 ¢ ngudn gdc tir lon nha
ma khong xuat hién & cac chung c6 ngudn gbc tir lon rimg hoang di. Dir kién
nay da chting minh vai tro quan trong ctia hai vi tri thay thé amino acid 269 va
1010 trong qua trinh tién hoa thich tmg ciia PPV2. Hon nita, d6t bién thay thé
amino acid & vi trf 269: P>A nam trong ving tuong tmg véi gai ba 16p (three-
fold spike) ctia tiéu don vi capsid - dugc xem 1a viing bé mit khang nguyén pho
bién ctia Parvovirus (Cadar va cs, 2013; Chapman va Rossmann, 1993). Ngoai
ra, hai vi tri amino acid 442 va 714 duoc xac dinh 1a vi tri chiu &p luc chon loc
theo timg dot trong qua trinh tién hda ciia PPV2 (Cadar va cs, 2013).

Két qua nghién ctru ctia chiing t6i da phat hién dot bién & vi tri 269: P—A
trong trinh ty amino acid du doan cta chung PPV2-HU10. Dot bién & vi tri 269:
P—A ciing dugc phat hién & mot sé ching PPV2 chau Au duoc phan 1ap trong
giai doan 2012-2016 va cac ching Trung Qubc phan 14p vao nim 2017 va 2019
(Bang 3.10). Két qua nghién ctru ctia chiing t6i dd phat hién dot bién thay thé
amino acid ¢ cac vi tri chiu 4p luc chon loc theo tirng dot trong qua trinh tién héa
phan tir cia gen VP & PPV2. Dot bién thay thé amino acid 442: D—K dugc phat
hién & chung PPV2-HU10 va thay thé amino acid 442: D—H duoc phat hién ¢
chiung PPV2-QBO05. Céc dot bién tuong tu & vi tri 442 cling dugc phat hién & cac
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ching PPV2 ¢6 ngudn gbc tir Romania. Déi véi vi tri 714, dot bién thay thé
amino acid dugc phat hién & ca ba chiung PPV2 phan 13p trong nghién ctru nay.
Thay thé amino acid & vi tri 714: Q—S duoc phét hién & chung PPV2-QNO03 va
cac ching c6 ngudn goc tir: Trung Qudc (2017- 2021), Hungari (2016) va My
(2013). Thay thé 714: Q—N duoc phat hién & chung PPV2-HU 10, ching PPV2-
QBO5, cac ching c6 ngudn gdc tir Trung Qudc duoc phan 1ap nam 2018, chung
Hungari (2013) va cac chung Romania (2012) (Bang 3.10).

Theo Sun va cs (2015), thay thé amino acid & mot s vi tri: 349, 437, 598,
689, 784 va 796 déng vai tro quan trong trong viéc hinh thanh cac phan nhom
di truyén khac nhau ctiia PPV2 (Sun va cs, 2015). Phén tich trinh ty amino acid
du doan cta cac ching PPV2 phan 1ap tai mién Trung Viét Nam da phat hién
mot sb thay thé amino acid tai mot sb vi tri quan trong (Bang 3.10). Cu thé,
thay thé amino acid tai vi tri 437: D—Y di duoc phat hién ¢ chung PPV2-
HU10; dot bién thay thé amino acid & vi tri 589: D—E dugc tim thay & chung
PPV2-QNO03 va chung PPV2-QB05. Dot bién thay thé ¢ vi tri 689 (T—S) duoc
phat hién trong trinh tu amino acid du doan cua chung PPV2-QBO05 va céac
chung c6 ngudn gdce tir chau Au, My va Trung Qudc (phan 1ap nam 2014). Mt
khac, két qua nghién ctru ctia chung toi cling da phat hién dot bién thay thé
amino acid ¢ hai vi tri 784: M—I va 796: Q—E & chung PPV2-HU10 va cac
chung c6 ngudn gdc tir Romania (phan 14p nim 2012) va Trung Qudc (phén 1ap
nam 2014 va 2017). Nhiing phat hién nay cho thay cac chung PPV2 luu hanh
tai mién Trung bdc 16 nhiing dac diém di truyén khac biét so vo1 chung tham
chiéu duogc phan 14p & Myanmar va thé hién sy twong dong voi cac chung cé
ngudn gbc tir chau Au va Trung Quéc.

Céac motif dic trung trong trinh tu gen ma hda protein ciu trac cia PPV2
duoc phat hién boi Cadar va cs (2013) (Hinh 3.18) bao gém: Hai motif duogc
bao t6n (YXGXG va HDXXY) lién két véi enzyme phospholipase A2 (SPLA2)

lién quan dén kha nang 1ay nhiém va tich hop hé gen virus vao hé gen vat chi
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v6i vi tri 14n luot 13 285 va 308 (Cadar va cs, 2013; Zadori va cs, 2001; Girod
va cs, 2002); tin hiéu polyadenyl héa (Polyadenylation Signal- PAS)
(AATAAA) c6 vai trd quan trong trong qua trinh bién d6i mRNA sau phién ma
(Fang va cs, 2022; Zhang va cs, 2022); vi tri lién két yéu t6 phién ma SP1
(GGGCGG) va vi tri lién két yéu t6 phién ma va sao chép NF1 (TTGGC). Bén
canh do, Hinh 3.18 cling thé hién vi tri cia céc vung cudn xodn o va chudi B

trong mo hinh cau trtic bac hai cua protein VP & PPV2.
I £Sﬂ 500 SE,U B?J GSI{J ?EI)U T?ﬂ SOIQ BE:U Qiliﬂ 9?0 1DCO 103?
NF1 YXGXG HOKXY  SP1
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Hinh 3.18. Cac motifs dac trung trong trinh tw nucleotide gen VP cua PPV2
(Cadar va cs, 2013)

Két qua phat hién dot bién tai vi tri ctia cac motif dic trung trong trinh tu gen
VP cta PPV2 phan lap & mién Trung Viét Nam dugc trinh bay trong Bang 3.11.
Biang 3.11. Két qua phat hi¢n dot bién tai vi tri ciia cic motif dic trung trong

trinh tu gen VP caa PPV2

Vi tri Vi tri codon Chiing PPV2
Motifs dic trung codon khéi | xuét hién dot | xuét hién dot
diu motif bién bién
Tin hi¢u Polyadenyl hoa (PAS) 66 66 (AAGAAA) | PPV2-HU10
(AATAAA) 454 454 (ACTAAA) | PPV2-QB05
Vi tri lién két SP1 (GGGCGQG) 329 329 (GGGCAG) | PPV2-QNO03

Mot budc quan trong trong qua trinh bién d6i sau phién ma cia mRNA,
qua d6 anh hudng dén qua trinh biéu hién gen cta sinh vat. O lon, vai tro cia
cac motif PAS trong hé gen di duoc xac nhan c6 lién quan dén ba nhom chirc
nang chinh cua té bao, bao gém: quaé trinh sinh hoc, thanh phﬁn té bao va chirc

nang phan tr (Zhang va cs, 2022). Thong thuong, trinh tu ctia motif PAS Iam
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tin hiéu cho qua trinh polyadenyl hda ¢ dau 3’ cia phan tir RNA dugc bao ton
cao (Fang va cs, 2022; Zhang va cs, 2022). Bang 3.11 cho thiy dot bién thay
thé nucleotide trong motifs dic trung cho tin hiéu PAS da dugc tim thay & vi
tri codon 66 va codon 454 trong trinh tu gen VP ctia cac chung PPV2 phan lap
& mién Trung Viét Nam. Cu thé, d6t bién tai vi tri codon 66: T—G
(AATAAA—AAGAAA) duoc phat hién ¢ ching PPV2-HU10 va dot bién tai
vi tri codon 454: A—C (AATAAA—ACTAAA) duogc phat hién ¢ chung
PPV2-QBO05. Két qua ndy goi y rang: nhiing dot bién nay c6 kha ning lam gian
doan qua trinh nhan dang tin hi€u PAS va c6 thé dan dén nhiing thay doi trong
qué trinh biéu hién gen VP ctua PPV2.

Yéu tb phién ma SP1 dugc xem la cau ndi gitra virus va vat chu, kich hoat
qua trinh phién ma cua nhiéu gen lién quan dén su phat trién, biét hoa va chét
theo chwong trinh cua té bao (Safe, 2023). O virus gdy Hoi chimg PRRS, SP1
diéu chinh hoat dong biéu hién gen cua té bao vat chu theo hudng c6 g1 cho su
lay nhiém cta virus (You va cs, 2022). Sb liéu & Bang 3.12 cho thay dot bién
thay thé nucleotide (G—A) dugc phat hién trong motif lién két v6i yéu té phién
méa SP1 (Specific protein 1-SP1) & vi tri codon 329 trong trinh tu cua ching
PPV2-QN03 (GGGCAG). Mic du anh hudng cta cac dot bién trong motif lién
két SP1 dbi véi hoat dong cuia PPV chua duoc bao cdo, nhung két qua phat hién
d6t bién nay 1a théng tin hiru ich cho cac nghién ctru su hon vé anh hudng cia
SP1 trong sy twong tac giita PPV va vat chi. Ngoai ra, khong phat hién dot bién
& vi tri ctia hai motifs duoc bao ton lién quan dén hoat dong ctia SPLA2 va motif
lién két NF1 trong trinh tu gen VP cta cac ching PPV2 & mién Trung Viét Nam.

So sanh v&i két qua nghién ctru cta Cadar va cs (2013) (Hinh 3.18), dot
bién thay thé amino acid ndm & cac ving cudn xoan a, chudi B trong trinh tur
amino acid dyu doan ctia gen VP & cac chung PPV2 phan 1ap tai mién Trung
Vi¢t Nam da duoc phat hién. Anh huong cu thé cua cac dot bién amino acid

trong vung cudn xoan o va chudi f déi vai hoat dong cua PPV2 van chua duoc
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bao cao, tuy nhién, khong loai trir kha ning chung s& 1am bién doi ciu trac cia
tiéu don vi capsid cuia PPV2 (Cadar va cs, 2013).

Dbi voi PPV2, cac nghién clru phan tich sy anh huong ciia bién doi di
truyén lién quan dén cac dic tinh sinh hoc nhu: tinh khang nguyén, kha ning
lay nhiém va doc luc van con han ché. Phan tich trinh ty amino acid du doan
ctia ba chung PPV2 phan 1ap tai mién Trung Viét Nam d3 phat hién cac dot
bién thay thé nucleotide/amino acid khac biét so véi cac chung tham chiéu.
Pong thoi, két qua phan tich ciing boc 16 cac dot bién & mot s6 vi tri motif quan
trong trong gen VP ctia PPV2. Chuc ning chinh x4c ctia cac dot bién nay van
chua duoc giai thich rd rang, tuy nhién, chung c6 thé anh hudng dén ciu trac
khang nguyén va mang lai loi thé tién héa cho virus (Cadar va cs, 2013).
3.3.1.3 Miic do tuong dong nucleotide/amino acid dur dodn tir gen VP ciia PPV2

Mirc d6 twong dong trong trinh ty nucleotide va amino acid du doan tir
trinh tu gen VP ciia cac ching PPV2 phan 1ap tai mién Trung Viét Nam (2.493
nucleotide va 831 amino acid) so v6i cac chung phan 13p trong khu vuc va trén
thé gii dugc trinh bay trong Bang 3.12.

Biang 3.12. Ty 1¢ twong ddng nucleotide va amino acid du do4n (%) tir trinh tu
gen VP ciia cac chiing PPV2 phan lap tai mién Trung Viét Nam va so sanh véi

cac ching tham chieu

Kich thudc
Chiing Nucleotide (2.493 bp) Amino acid (831 aa)

Vi¢t 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
Quoc | Nhém B 93,7-94,6 93,2-95,5
Chéau Au 94,9-100 93,3-100
M¥ 93,7-96,7 93,8-97,4
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S6 liéu trinh bay & Bang 3.12 cho thay ty 1¢ twong dong nucleotide va
amino acid du doan cua ba chang PPV2 phén 1ap ¢ mién Trung Viét Nam kha
cao, lan luot 13 95,8-97% va 95,3-97,5%. So vdi chung PPV2 “nguyén thiy”
dugc xac dinh & Myanmar nam 2001, cac chung PPV2 phan 1ap tai Viét Nam
c6 do twong dong vé nucleotide va amino acid 1an luot 13 96,1-98,1% va 95 4-
98,7%. Ty 1é twong ddng nucleotide va amino acid & mirc d6 cao di dugc quan
sat thiy giita cac ching PPV2 cta Viét Nam va cac chung chau Au, 1an luot 12
94,9-100% va 93,3-100%. Pic biét, mirc d6 twong dong tuyét d6i (100%) da
dugc phat hién gitra ching cac chung PPV2 phan lap trong nghién ctru ndy voi
cac chung c6 ngudn gdc tir Romania, 1an lugt 1a PPV2-HU10 va PPV2 F7-1BV
(Mi s6 GenBank: JQ860238); PPV2-QB05 va PPV2 WB-102R2 (M3 so
GenBank: JQ860243).

So sanh trinh tuy nucleotide va amino acid gitra cac chung PPV2 nghién
ctru véi cac chung co ngudn goc tir Trung Qubc duge phéan lap trong giai doan
2018-2021 (Nhém A) va cac chung dugc phan lap nam 2014 (Nhém B) da cho
thay két qua khac biét (Bang 3.12). Ty 1é twong dong nucleotide va amino acid
gitta cac chiing PPV2 ¢ mién Trung Viét Nam va céc chung Trung Qudc nhom
A (2018-2021) 13 cao hon so vdi cac chung Trung Qudc nhom B. Két qua nay
tuong tu voi két qua nghién ctru cua Xiao va cs (2013) khi so sanh ty 1¢ twong
ddng giita cac ching PPV2 dugc phan 1ap tai My vao nam 2012 véi chung
PPV2 “nguyén thuy” va véi cac ching phan lap & Trung Qubc vao nim 2010.
Su khac biét vé mirc do twong dong giita cac chiing PPV2 trong nghién ciru cua
chung t6i so véi cac ching tham chiéu phan 1ap vao cac thoi diém khac nhau
tai cac quoc gia trén thé gidi co thé 1a bang chung ching minh cho su tién hoa
lién tuc cua PPV2.
3.3.1.4. Moi quan hé di truyén cdc chiing PPV2 dwa vao gen VP

Nghién ctru dich té hoc phan tir dya trén viéc phan tich cAy phat sinh chiing

loai la mot van d€ quan trong nham danh gia sy bién doéi di truyén cua cac chung
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virus ngoai thuc dia, tor d6 danh gia su bién chung cua virus theo thoi gian
(Thuy va cs, 2013).

Cay phat sinh ching loai PPV2 dua trén trinh tu doan gen VP véi kich
thudc phan tir 2.493 bp duoc xay dung bang chuong trinh MEGA X, st dung
phuong phap thay thé Maximum Composite Likelihood dua trén mé hinh
Tamura-Nei. D6 tin cdy & cac nhanh cua cay phat sinh chung loai dugc uéc
tinh bang phép thir bootstrap 1ip lai 1.000 1an. Mbi quan hé ctia cac chung PPV2
phan 14ap trong nghién ciru ndy va cic chung tham chiéu c6 ngudn gdc tir ba
trung tdm chan nuoi lon 16n trén thé giéi 1a chau Au, chau My va chau A dugc

thé hién trong Hinh 3.19.
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Hinh 3.19. Cay phat sinh chiing loai PPV2 dua trén trinh tu nucleotide gen VP
(2.493 bp) thu dwoc tir mét s6 tinh mién Trung Viét Nam va céc trinh tw gen
tham chiéu. Cham tron mau den biéu thi trinh tw PPV2 Viét Nam. Céc chit sb trén

cac nhanh la gia tri bootstrap véi 1.000 1an lip lai.
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Hinh 3.19 cho théy cay phat sinh chung loai PPV2 dya trén trinh ty doan
gen VP (2.493 bp) chia thanh hai nhanh chinh (nhanh A va nhanh B) vé1 gid tri
bootstrap cho mdi nhanh dat 99%.

Nhéanh A bao gdm céc ching PPV2 phan 1ap tai mién Trung Viét Nam
(Cham den; Mi s GenBank: OL913365-0L913367), chung PPV2 “nguyén
thuy” 1an dau tién phat hién tai Myanmar (Ma sé GenBank: AB076669), cac
chung phén 1ap tai Trung Qudc trong thoi gian 2018-2021 (M4 s GenBank:
MK092387, MK092408, MN326142, MN326185 va MZ577029) cung vdi cac
chung phan 1ap tai chau Au (M3 sb GenBank: KY586144, KX517759,
KC701296, KC687100, JQ860238, JQ860240, JQ860243 va JQ860248).

Nhéanh B gdm cac ching PPV2 phan 1ap tai Trung Qudc nam 2014 (M4
s6 GenBank: KP245940, KP245943 va KP245944) va chiing PPV2 ¢6 ngudn
gbe tir My (Mi sé GenBank: JX101461). Két qua nghién ctru ctia chiing toi
da phat hi¢n cac thanh vién trong nhanh B duoc dac trung boi chin vi tri thay
thé trong trinh tu amino acid du doan tir gen VP (237: V—A; 349: S—R;
401: A—E; 437: D—E; 457: E—Q; 784: M—I; 788: S—N; 796: Q—E va
822: D—E), trong d6 c6 ba vi tri (784: M—1; 788: S—N; 796: Q—E) da duoc
cong bd bai Cadar va cs (2013).

Phén tich mbi quan hé di truyén giita cac chung PPV2 phan lap tai mién
Trung cho thiy mic du chung tdp hop cing nhau trong nhanh A cia ciy phat
sinh chung loai nhung chung PPV2-QB05 dugc dinh vi trong phan nhanh di
truyén chtra cac chiing chau Au va tach biét hoan toan véi phan nhanh chia hai
ching con lai.

Hinh 3.19 ciing cho thiy cac ching PPV2 phan 1ap tai mién Trung Viét
Nam c¢6 quan hé di truyén gan giii v6i cac chung PPV2 phan lap tai Trung Qudc
(2018-2021) va voi cac chung phan 1ap tai chau Au. Cu thé, ching PPV2-QNO03
phan 14p tai Quang Ngii c6 méi quan hé di truyén gan giii v6i cac chung Trung
Quéc phan lap trong giai doan 2018-2021. Mt khéc, hai chung PPV2-HU10
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va PPV2-QB05 phan 1ap tai Thira Thién Hué va Quéang Binh thé hién méi quan
hé di truyén gan giii hon véi cic ching phan 1ap tai chau Au.

Po6i voi chung PPV2 “nguyén thuy” duoc phan lap tai Myanmar, cic
chung PPV2 phén lap tai mién Trung Viét Nam thé hién mdi quan hé di truyén
khac biét. Mtrc 46 gan giii trong quan hé di truyén giita cac chung phan lap
trong nghién ctru ndy voi ching Myanmar dugce thé hién tir cao xudng thap theo
thtr ty: Ching PPV2-QNO03 > chung PPV2-HU10 > chung PPV2-QBO05.

Cac nghién ctru phat sinh chung loai dua trén trinh tu hé gen/gen VP cta
PPV2 trude day cho thay cac ching PPV2 luu hanh & cac qudc gia tap trung
trong hai phan nhém di truyén chinh. Phan nhdm tha nhat (A) bao gom cac
chung c6 mdi quan hé di truyén gan giii voi chung PPV2 “nguyén thiy” phan
1ap & Myanmar trong khi phan nhém tht hai (B) bao gdm céc chung phat sinh
tir Trung Qudc. Két qua nghién ciru cua chung t6i phi hop véi cac phan tich
phat sinh chung loai PPV2 dugc thuc hién boi cac nghién ctru trude day (Sun
va cs 2015; Streck va cs, 2013; Cadar va cs, 2013). Cay phat sinh chung loai
nay da cho thay mdi quan hé di truyén gitta cac chung PPV2 phén 14p va cac
ching tham chiéu ciing nhu su da dang cua cac ching PPV2 luu hanh tai mién
Trung Viét Nam.

3.3.2. Pic diém phan tir hé gen, gen ma héa protein ciu tric va ORF3 ciia
cac chiing PPV4 phan 1ap & cac tinh mién Trung
3.3.2.1. Pdc diém phdn tiv hé gen PPV4

Nhim danh gia sy bién ddi trong trinh tu hé gen cta hai ching PPV4 phéan
1ap tai mién Trung, chung t6i lya chon céc ching PPV4 tham chiéu duoc phan
lap tai mot s6 nude thude khu vue chau A, chau Au va chau My¥. Danh sach cac
chung PPV4 tham chiéu dugc trinh bay ¢ Bang 2.5. Hé gen PPV4 khéc biét voi
cac ching PPV con lai véi ddc diém chung sé hitu ba khung doc md, bao gom
ORF1, ORF2 va ORF3. Khung doc m& ORF1 (1.797 bp) ma héa cho chudi 598

amino acid, bao gdm céc protein khong cau trac NS1 va NS2, chju trach nhiém
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cho viéc sao chép cua virus. Khung doc mé ORF2 (2.187 bp) ma hda cho chudi
728 amino acid, bao gdm cac protein ciu triic: VP1 va VP2, déng vai tro 1a don
phan cau tao nén vo capsid cta virus, quyét dinh tinh khang nguyén va 1a d6i
tuong cua hé mién dich vat chu. Mot ORF nho (ORF3) nam & gitta ORF1 va
ORF2, c6 kich thudc phan tir 615 bp, ma hoéa cho chudi 204 amino acid cta
protein nhan NP1,

Céc vi tri dot bién thay thé nucleotide din dén thay thé trong trinh tw amino
acid du doan tir trinh ty ORF1 ciia cac chung PPV4 phan lap tai mién Trung
dugc thé hién trong Hinh 3.20.
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Hinh 3.20. Vi tri ddt bién thay thé nucleotide va amino acid trong khung doc mé
ORF1 caa trinh tw hé gen PPV4 & mién Trung

Phan tich trinh ty ORF1 (Hinh 3.20) cho thdy mot dot bién thay thé
nucleotide & vi tri 124: G—A dan dén thay thé tai vi tri (42: D—N) trong trinh
tu amino acid du doéan cua chung PPV4-QTO02. Dot bién nay cling xuét hién &
ching PPV4-QNil7 phan Iap tai tinh Quang Ninh, va chung PPV4-WB-209CV
c6 ngudn gdc tir Romania.

Phan tich trinh ty ORF2 (m hoa protein ciu trac VP) phat hién dot bién
nucleotide dan dén thay doi ¢ ba vi tri trong trinh ty amino acid dy dodn cua
chung PPV4-QT02 (455: E—D; 469: I-V va 531: H—Q) va thay d6i ¢ mot
vi tri (690: P—S) ddi véi chung PPV4-QT20. Cac két qua nay dugc trinh bay
va phan tich chi tiét trong phan tiép theo (Muyc 3.3.2.2). So sanh vdi cac ching
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tham chiéu khong phat hién dot bién thay thé trong trinh ty amino acid du doan
tir ORF3 cua cac ching PPV4 phan 1ap ¢ mién Trung.

Két qua phén tich va so sanh trinh ty amino acid du doan tr h¢ gen PPV4
phan l4p trong nghién ctru nay da phat hién s6 luong dot bién thay thé amino acid
du doan tir ORF2 16n hon so véi OFR1 va ORF3. Két qua nay goi ¥ rang ORF2
chtra trinh tu gen ma hoa protein cAu tric ciia PPV4 1a d6i tuong chiu ap luc chon
loc tir hé théng mién dich vét chi cao hon so véi trinh ty ORF1 va ORF3.
3.3.2.2. Pdc diém phin tir gen VP ciia PPV4

Piic diém trinh tw nucleotide gen VP ciia PPV4

Danh sach cac ching PPV4 tham chiéu duoc sir dung trong so sanh va
phan tich dic diém phan tir gen VP cta cac chung PPV4 phan 1ap tai mién
Trung Viét Nam dugc trinh bay ¢ Bang 2.5. Két qua so sanh trinh ty nucletide
gen VP cia cac chung PPV4 phén lap tai mién Trung va cac chiing tham chiéu
dugc trinh bay ¢ Hinh 3.21.
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MT434665 PPV4-QT20 .-

1ap tai mién Trung so v6i cac chiing tham chiéu

Hinh 3.21 cho thiy trinh ty gen VP ctia hai chiing PPV4 phan lap tai mién
Trung c6 tam vi tri khac biét hoan toan véi cac chung tham chiéu (Hinh 3.21).
Vi tri ctia cac dot bién nucleotide trong trinh tu gen VP cua céc chung PPV4
phan 1ap tai mién Trung duoc trinh bay ¢ Bang 3.13.
Biang 3.13. Vi tri thay thé nucleotide va amino acid dw do4n tir trinh tu gen VP

ciia hai chiing PPV4 phan 14p Quéng Tri so véi cac chiing tham chiéu

Chiing Vi tri thay thé nucleotide | Vi tri thay thé amino acid

714: A—G -
906: C—T -

PPV4-QT02 1365: A—T 455: E—D
1405: C—G 469: I-V
1593: AG 531: H—Q
1563: A—G -

PPV4-QT20 1977: G—A -
2068: C—T 690: P—S

Nhu dugc thé hién trong Bang 3.13, ching PPV4-QT02 xuét hién nim vi
tri 4ot bién thay thé nucleotide (714: A—G; 906: C—T; 1365: A—T; 1405:
C—G; 1593: A—G) va chung PPV4-QT20 xuat hién ba vi tri dot bién thay thé
nucleotide (1563: A—G; 1977: G—A; 2068: C—T) hoan toan khac biét so véi

cac chung tham chiéu.
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Piic diém trinh tw amino acid dw doén tir gen VP ciia PPV4

Viéc cap nhat lién tuc céc trinh ty PPV4 tham chiéu da cung cép dir liéu
cho cac nghién ctru dac tinh hdéa phan tir, xac dinh cac ving chirc nang trong
trinh tu gen VP ctia PPV4 (Gupta va Vadde, 2019; Sun va cs, 2015; Cadar va
cs, 2013); tir d6 xay dung co so dit li¢u lam nén tang dé x4c dinh dic diém phan
tir ciia cac chung PPV4 phan 1ap ngoai thuc dja. Két qua so sanh trinh ty amino
acid dy doan cua hai chung PPV4 phan lap trong nghién ctru nay véi cac ching
PPV4 tham chiéu trén GenBank dugc trinh bay ¢ Hinh 3.22.
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GO387499 PPV4 17 LAZRTERECPGPRCGDTVVRTEPDGTLIVTITNALEYGY TTEY LENIPLLSSEYHGVENERLEAVE
GQ387500 PPV4 14

NCD1l4&65 PEVE

JOBERT14 PEPV4 WB-205CV
JQ868716 PPV4 WB-549BH
JQBERTLS PEVE WEB-S4ZBH
JOBERT13 PEV4 WB-195HR
GUST78967 PPV4 JS0910-5644
GUSTE9E6S PPV4 HENOSZ22-5645
GUS78968 PEV4 JS0510-5400
GUS78%64 PPV4 HENOS22-5400
HMD21135 PPV4 350918k
HMD31134 PEV4 JS0%18a
MG345027 PPV4-SERUM-SMU
MT434667 PPV4—-ONil7
MT4£34668 PEVL4-QTOZ2
MT43466% PPV4-QT20

T T T TUTT T T [ TUTTUTTO[TTOCTIIT[TTOCTIITiTIT i e rian | es
660 670 680 650 700 710 720
GD387499 PPV4 17 TNCYCCFLLTYEMEWDV IERTRETVEWNE I PEEC T EMGENNLEV Y ILNREGCYRMETEVHTARCRERERE
GQ387500 PPV4 14
NC014665 PEV4
JQBEET14 PEPV4E WB-205CV
JOBERTLE PEPV4 WE-S45BH
JDB68715 PPV4 WB-542BH
J8687132 PPV4 WB-195HR
GU978967 PPV4 JS0910-5644
GUSTE565 PPV4 HENOS22-5645
GUS78968 PEV4 JS0510-3400
GUST8964 PEV4 HENOS22-3400
HM031135 PPV4 350918b
HM031134 PPV4 JS0918a
MG345027 PPV4-SERUM-SMU
MT434667 PPV4-QNil7
MT434668 PEV4-QTD2
MT43466%9 PEV4-QT20

Hinh 3.22. Két qua so sanh trinh ty amino acid du doan tir gen VP ciia cac chiing

PPV4 phan 1ap tai mién Trung Viét Nam so v6i cac chiing tham chiéu
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Hinh 3.22 cho thay bay vi tri da hinh di duoc quan sat trong trinh ty
amino acid du doan cua cac chung PPV4 phan lap trong nghién ctru nay, trong
d6 c6 bdn vi tri thay thé amino acid 1a khac biét hoan toan so véi cac chung
tham chiéu. Cu thé, & chung PPV4-QT02 xudt hién ba vj tri thay doi trong
trinh ty amino acid du doan (455: E—D; 469: I-V; 531: H—Q) va m{t vi tri
thay thé amino acid dugc phat hién ¢ chung PPV4-QT20 (690: P—S) (Bang
3.14, Hinh 3.22).

Céc nghién ciru trude day da chi ra rang thay thé amino acid & mot s vi
tri trén bé mit vo capsid cua PPV chiu trach nhi¢m cho su thay ddi céc dic tinh
sinh hoc cua virus va 12 yéu t6 quyét dinh trong viéc hinh thanh cic phan nhom
di truyén khac nhau (Sun va cs, 2015; Streck va cs, 2011; Soares va cs, 2003;
Simpson va cs, 2002; Hao va cs, 2001). Két qua so sanh thay thé amino acid tai
cac vi tri tiém nang trong trinh tw amino acid du doan tir gen VP cia cac chung
PPV4 phan lap tai Quang Tri voi két qua ctia cac nghién ctru trude day (Sun va

cs, 2015; Cadar va cs, 2013) duoc trinh bay trong Bang 3.14.
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Bang 3.14. Céc vi tri thay thé quan trong trong trinh tw amino acid dw do4n tir gen VP ciia cac chiing PPV4 phén lap so

véi cac ching tham chiéu

. Vi tri Niam A B
Quoc gia
Chiing phinlap | 531 | 690 | 178 | 416 | 455 | 460 | 469 | 567 | 583 | 722
GQ387499 2010 H p S E E R | G T Q
M5 GQ387500 2010 H p S K E R | E A Q
NC014665 2018 H P S E E R | G T Q
MT434667 QNil7 Q P S K D R \Y; E T Q
Viét Nam |MT434668 QT02 2020 Q P S K D R Vv E T Q
MT434669 QT20 H S S K Q K | E T Q
JQ868713 H P S K E R | E T Q
JQ868714 H P S K Q K | E T Q
Romania 2012
JQ868715 H P S K Q R | E T Q
JQ868716 H P S K Q K | E T Q
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. Vitri| Nim A
Quoc gia
Chiing phinlap | 531 | 690 | 178 | 416 | 455 | 460 | 469 | 567 | 583 | 722
GU978964 H p p K Q K | E T Q
GU978965 H p S K Q K | E T Q
GU978967 H p p K Q K | E T Q
, 2010

Trung Québc |GU978968 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 @t bién & cdc chung Viét Nam khac biét so voi cdc chung tham chiéu

B: Vi tri dot bién quan trong (Sun va cs, 2015; Cadar va cs, 2013).
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Két qua & Bang 3.14 cho thiy hai vi tri dot bién thay thé amino acid khac
biét hoan toan so voi cac chung tham chiéu da dugc phat hién ¢ chung PPV4-
QTO02 (531: H—Q) va chung PPV4-QT20 (690: P—S).

Theo Gupta va Vadde (2023), viéc xac dinh vi tri ctia cac bién thé di truyén
chiu ap luc chon loc s& cung cp cac thong tin quan trong cho nghién ctru dich
t& hoc va tién hoa phan tir ctia cic gen ma hoa protein. Cadar va cs (2013) da
bdo c4o hai amino acid chiu &p luc chon lgc trong trinh tu gen VP cua PPV4
nam & vi tri 455 va vi tri 722. Nghién ctru ctia chiing toi phat hién dot bién thay
thé amino acid tai vi tri 455 (E—D) ¢ chung PPV4-QNO02 phan lap tai Quang
Tri, khong phat hién d6t bién twong tu ¢ cac chung PPV4 tham chiéu. Két qua
nay cho thay cac chiing PPV4 Viét Nam xuat hién mot dot bién quan trong d6i
v6i qua trinh tién héa phan tir ciia gen VP va khac biét hoan toan so véi cac
chung PPV4 tham chiéu.

Thay thé amino acid & cac vi tri: 178, 416, 455, 460, 469, 567, 583 va 722
dong vai trd quan trong trong viéc hinh thanh cac phan nhom di truyén khac
nhau ctia PPV4 (Sun va cs, 2015). Két qua phan tich trinh tu amino acid dy
doan tir gen VP cua cac ching PPV4 phan 1ap tai mién Trung Viét Nam va cac
chung tham chiéu da phat hién mot sb dot bién thay thé amino acid & cac vi tri
quan trong ké trén. Bang 3.14 cho thay thay thé amino acid tai hai vi tri 416
(E—K) va 567 (G—E) di duoc phat hién ¢ hai chung PPV4 phan lap tai mién
Trung Viét Nam va hau hét cac chung PPV4 tham chiéu, ngoai trir hai chung
PPV4 duogc phan lap tai My (2010 va 2018) va mot ching c6 ngudn goc tir
Trung Qudc (2018). Thay thé amino acid & vi tri 455 (E—D) va 469 (I—V) chi
duogc phat hién ¢ chung PPV4-QT02 Quang Tri. Ngoai ra, thay thé amino acid
& vi tri 455 (E—Q) va 460 (R—K) duogc phat hién dong thoi ¢ chung PPV4-
QT20 Quang Trj va hau hét cac chung PPV4 ¢ ngudn gbc tir Romania va
Trung Quéc. Két qua nghién ctru ciia chung toi da phat hién sy thay thé amino

acid giong nhau giita cac ching PPV4 phan lap tai mién Trung va cic chung c6
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ngudn gdc tir Trung Qubc va Romania tai cac vi tri: 416 (E—K); 455 (E—Q);
460 (R—K) va 567 (G—E).

‘1 Sp 1[])0 1|5[) 290 2?0 3{‘}0 3]5[! 4[|]0 4510 500 5‘59 6[])1] 55[0 790 7?0 EEI)U BIZI
NF1 YXGXG  HDXX OIﬁ

ﬁﬁ]\\;ﬁﬂ]vﬁiﬁiﬁhﬁﬁﬁmﬁﬁp' ;iMWﬁ RIS TN YA IS WOTINIRINY BN
PPV4 > b

(VP capsidplen : : 3

G olelin =} fstrand  AAAAAAA ol e
Hinh 3.23. Cac motifs dic trung trong trinh tu nucleotide cua gen VP cua PPV4
(Cadar va cs, 2013)

Trong trinh ty gen VP ctia PPV4, $6 lugng cac motif dac trung xuat hién
it hon so voi & PPV2 va vj tri ciia chung thuong tap trung ¢ dau 5 hon 1a phan
b6 theo chiéu doc ctia gen nhu & PPV2. Két qua nghién ctru ciia Cadar va cs
(2013) cho thay cic motif dic trung trong trinh ty gen mi hda protein ciu tric
ctia PPV4 bao gdm: Hai motif dugc bao ton lién két véi enzyme phospholipase
A2 (YXGXG va HDXXY) c6 vi tri lan luot 13 codon 64 va codon 87; tin hiéu
polyadenyl héa (AATAAA) va vi tri lién két yéu t6 phién ma va sao chép NF1
(TTGGC) (Hinh 3.23). Khéc véi PPV2, trinh tu gen VP ctia PPV4 khong ton
tai vi tri lién két véi yéu to phién ma SP1. Bén canh d6, Hinh 3.13 ciing thé
hién vi tri ctia cac viing cudn xodn a va chudi p trong mé hinh cau tric bac hai
ctia protein VP & PPV4. Nghién ctru cua chung t6i khong phat dot bién & cac
motif dic trung trong trinh tu gen VP ciia cac ching PPV4 ¢ mién Trung Viét
Nam. Két qua nay twong tu v6i cac nghién ciru trude day khi cho rang cac motif
dac trung nay thuong dugc bao tdn & mire do cao (Safe, 2023; You va cs, 2022;
Fang va cs, 2022; Zhang va cs, 2022; Cadar va cs, 2013; Wang va cs, 2010;
Zadori va cs, 2001).

So sanh trinh ty amino acid du doan tir gen VP cua cac chung PPV4 ¢
mién Trung Viét Nam véi két qua nghién ctru ctua Cadar va cs (2013) da phat
hién cac dot bién thay thé amino acid & cac ving cudn xodn a va chudi B cta
protein VP. Mic du thong tin vé sy anh hudng cua cac dot bién amino acid

trong vung cudn xoan o va chuoi B doéi véi hoat dong cua PPV4 van con han
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ché, nhung khong loai trir kha nang nhiing dot bién nay s& lam bién d6i cau tric
cua tiéu don vi capsid & PPV4 va dua dén su bién d6i cdu trac khang nguyén
(Hinh 3.23). Két qua phan tich trinh tu nucleotide/amino acid dy doan cua cac
chung PPV4 & mién Trung Viét Nam d3 phat hién nhiing dot bién thay thé &
mot s6 vi tri quan trong ddi voi qua trinh tién héa phan tir ciia gen VP. Dong
thoi, sy bao ton & muc do cao cia cac motif dic trung cho cac chuc nang lién
quan dén hoat dong lay nhidm va gy bénh cta virus trong gen VP ciing dugc
phéat hién & cac chung PPV4 nghién ctru.

Dbi voi PPV4, cac nghién ciru phéan tich anh hudng cia bién d6i di truyén
lién quan dén céc dic tinh sinh hoc nhu: tinh khang nguyén, kha nang 1ay nhiém
va doc lyc van con han ché. Vai tro cua cac dot bién duoc phat hién trong
nghién ctru nay van chua dugc xac dinh 1 rang, tuy nhién, khong loai trir kha
ning chung c6 thé anh hudng dén cdu trac khang nguyén va mang lai loi thé
tién hoa cho virus. Pic diém phan tir gen VP ctia PPV4 duogc béo cdo trong
nghién ctru ctia chung toi s& 1a co s dé danh gia hiéu qua bao ho cta vaccine
hién tai va cung cap thong tin dich t& hoc phan tir hiru ich cho cac nghién ciu
san xudt vaccine phong ngira PPV trong tuong lai.
3.3.2.3. Piic diém phén tir ORF3 ciia PPV4

O PPV, ORF1 ma héa cho céc protein ¢6 vai trd chitc ning, ORF2 ma hoa
cho protein ciu triic. Duy nhét hé gen ctia ching PPV4 xuét hién khung doc mé
ORF3, day 1a diém khac biét lon trong hé gen ctia PPV4 va céc chung PPV
khac. Trinh tu nucleotide va amino acid du doan khung doc mé ORF3 cua cac
ching PPV4 phan 1p tor Quang Tri kich thudc phan tir 615 bp, ma hoa cho
chudi 204 amino acid da duoc so sanh voi cac chung tham chiéu. Két qua cho
thay chi c6 mot vi tri dot bién thay thé duy nhat trong trinh ty nucleotide cua
chung PPV4-QTO02 (240: A—G) va khong c6 dot bién thay thé nao dugc phat
hién trong trinh ty amino acid du doén tir khung doc m&é ORF3 cua cac ching

PPV4 phan 1ap tai mién Trung Viét Nam.
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3.3.2.4. Mirc dj twong dong nucleotide/amino acid ciia cdic chiing PPV4
phén Igp tai mién Trung Viét Nam

Két qua so sanh mirc 4o tuong dong trinh ty nucleotide va amino acid du
doan cua ORF1, ORF2, ORF3 va hé gen gitra cac chung PPV4 phan 1ap tai
mién Trung Viét Nam so vdi cac ching phan 1ap trong khu vuc va trén thé gidi

dugc trinh bay ¢ Bang 3.15.
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Bang 3.15. Ty 1¢ twong dong nucleotide va amino acid (%) cia ORF1, ORF2, ORF3 va trinh tu hé gen giira cic chiing

PPV4 phan lap tai mién Trung Viét Nam so véi cic chiing tham chiéu

Ngudn gbc cac chiing PPV4
Trinh ty | Kich thuwéc phan ti Mién Trung Mién Bic )
Trung Quoc My Romania
Viét Nam Viét Nam
1797 bp 99,6 99,7-99,8 99,1-99,6 99,1-99,2 99,1-99,8
ORF1
598 aa 99,4 99,6-99,8 98,6-99,6 98,4-98,9 99,1-100
2.187 bp 99,1 99,3-99,7 98,9-99,6 98,9-99,3 99,2-99,7
ORF2
728 aa 99,3 99,3-100 99,3-99,8 99,3-99,4 99,1-99,8
615 bp 99,8 99,6-99,8 99,1-100 99,6-99,8 99,8-100
ORF3
204 aa 100 100 99,0-100 100 100
5.367 bp 99,3 99,4-99,6 98,7-99,4 98,8-99,0 99,0-99,5
H¢ gen
1500 aa 98,7 98,8-99,3 98,0-98,9 98,0 98,2-99,0
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Két qua so sanh trinh tu cta ba khung doc md giira hai ching PPV4 &
mién Trung Viét Nam da cho thdy muc do twong ddng nucleotide va amino
acid cao, tuong ung 1an luot 13: 99,6% va 99,4% & ORF1; 99,1% va 99,3% &
ORF2; 99,8% va 100% & ORF3, goi ¥ rang hai chung virus ndy c6 chung ngudn
gbc (Bang 3.15). Két qua nay ciing cho thay su khac biét vé dic diém phan tir
ctia chung chu yéu 13 ¢ trinh tu gen VP.

So sanh trinh ty ctia ba khung doc mé giita hai chung PPV4 mién Trung
v6i chiing PPV4-QNi17 (mién Bic) cho thiy ty 1¢ twong dong nucleotide/amino
acid cao: 99,7-99,8% va 99,6-99,8% dbi voi ORF1; 99,3-99,7% va 99,3-100%
d6i voi ORF2; 99,6-99,8% va 100% d6i voi ORF3. Két qua so sanh cho thay
murc d6 twong dong gitra chung PPV4-QT02 va ching PPV4-QNil7 cao hon
ty 1 twong ddng gitra chiing PPV4-QT02 va chung PPV4-QT20 (Bang 8B, Phy
luc), goi ¥ rang ching PPV4-QT02 c6 mdi quan hé di truyén gan giii voi chiing
PPV4-QNil7.

S liéu & Bang 3.15 cho thay trinh ty nucleotide va amino acid ORF1 cia
cac chung PPV4 phan lap tai mién Trung Viét Nam c6 sy twong dong cao nhat
v6i cac chung Romania (99,1-99,8% va 99,1-100%), ké tiép 1a cac chung Trung
Québc (99,1-99,6% va 98,6-99,6%) va thap nhit 13 cac chung My (99,1-99,2%
va 98,4-98,9%). Trinh tu nucleotide va amino acid du doan ctia ORF2 cac
chung PPV4 nghién ctru ¢6 ty 18 twong dong cao nhat véi cac ching Romania
(1an luot 14 99,2-99,7% va 99,1-99,8%), tiép dén 14 cac chung Trung Qudc (lan
luot 13 98,9-99,6% va 99,3-99,8%) va thap nhat 1a cac ching My (98,9-99,3%
va 99,3-99,4%). Trinh tu ORF3 cua hai chung PPV4 nghién ctru ¢6 ty 1€ tuong
d6ng nucleotide cao nhat véi cac chung Romania (99,8-100%) va thap nhat voi
cac chung phan 1ap & My (99,6-99.8%); ty 18 twong dong nucleotide ctia ORF3
giita cac ching Viét Nam va Trung Qudc 13 99,1-100%. Do twong dong amino
acid du doan cua hai chung phan 14p véi cac ching tham chiéu 1a 99,0-100%,

cho thy chiing khong ¢ nhiéu su khac biét.

117



Két qua so sanh trinh ty ba khung doc mé giira cac chiing PPV4 nghién
clru v6i cac ching PPV4 tham chiéu cho thy cac chung PPV4 ¢6 ngudn gbc
tir Trung Qudc va Romani c6 thé 13 ngudn gde phat sinh cua cac chung PPV4
& mién Trung Viét Nam. Dé kiém tra gia thuyét nay, ching toi tién hanh xay
dung cdy phat sinh chung loai nham phan tich mdi quan hé di truyén giita cac
chung PPV4 ¢ mién Trung Viét Nam va cac ching PPV4 trén thé gidi.
3.3.2.5. Moi quan hé di truyén cdc chiing PPV4

Sau khi nghién ctru mdi quan hé di truyén cia cac chung PPV2, ching t6i
tiép tuc tim hiéu méi quan hé di truyén gita cac ching PPV4 & mién Trung
Viét Nam dya vao phan tich cay phat sinh ching loai dugc xay dung tir hé gen
va gen VP ctiia PPV4. Thong qua phén tich cay phat sinh chung loai, cac thong
tin quan trong nhu: Ngudn gdc phat sinh, phan nhém di truyén va xu hudng
bién d6i di truyén cua cac chung PPV4 luu hanh ¢ mién Trung di duogc 1am
sang to.

M&éi quan hé di truyén ciia cac chiing PPV4 dwa vao hé gen

Cay phat sinh ching loai PPV4 dua vao hé gen (5.367 bp) duoc xay dung
bang chuong trinh MEGA X, st dung phuong phap thay thé Maximum
Composite Likelihood dya trén mo6 hinh Tamura-Nei. Mtc tin cay ¢ cac nhanh
ctia cdy phat sinh chung loai duoc wdc tinh bang phép thir bootstrap lip lai
1.000 1an. Mbi quan hé di truyén giita hai ching PPV4 phan 1ap va cac chung
tham chiéu dugc thé hién & Hinh 3.24.

Hinh 3.24 cho thay hai chung PPV4-QT02 (M3 s6 GenBank: MT434668)
va PPV4-QT20 (M3 s6 GenBank: MT434669) phan 1ap & mién Trung trong
nghién ctru cua chiing t6i va chung PPV4-QNil7 (Ma s6 GenBank: MT434667)
dugc phan 1ap tai mién Béc tap hop thanh mot nhanh di truyén ciung voi cac
trinh tu c6 ngudn gdc tir Romania (M4 s6 GenBank: JQ868713-JQ868714) va
Trung Qudc (Ma s6 GenBank: GU978964-GU978968 va HMO031134-
HMO031135). Nhanh con lai bao gdm céc trinh tw PPV4 cia My (Mi sb
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GenBank: GQ387499, GQ387500 va BC014665), Romania (M3 s6 GenBank:
JQ868715 va RJIQ868716) va mot trinh ty tir Trung Qubc (Ma sb GenBank:
MG345027). Gié tri bootstrap clia tat ca cac nhanh déu cao hon 63%, cho thay

do tin cdy cua cay phat sinh chung loai da xay dung.
100 GUST8S67 PPV4 JS0910-5644
99 | GUY78968 PPV4 JS0910-5400
HMV031135 PPV4 S0918b
100 | HMI031134 PPV4 JS0918a
83| GUIT8965 PPV4 HEND922-5645
100 ' GUST78964 PPV4 HENOS22-5400
7 |‘TL Vietnam
—— JQ868713 PPV4 WB-195HR
— JQB868714 PPV4 WB-209C
ol [———MT43

9 JQ868716 PPV4 WB-5498H
J—L JQB868715 PPV4 WB-542BH
| — B GQ387500 PPV4 14 UsA
MG345027 PPV4-SERUMSMJ China
B GQ387499 PPV4 17
63 L) ]—USA

» | W NC 014665 PPV4

100 — China

Romania

85

100

Hinh 3.24. Cay phat sinh chiing loai PPV4 dwgc xay dung dua trén trinh tu hé
gen PPV4 (5.367 bp) & mién Trung Viét Nam va cac trinh tw tham chiéu. Céc
chit s trén cac nhanh 13 gia tri bootstrap vi 1.000 1an lip lai.

Phan tich phat sinh ching loai cia PPV4 dua trén trinh ty hé gen cho thiy
céc chiing ciia mién Trung Viét Nam cé quan hé di truyén gan véi cac chung
PPV4 duogc phan 1ap ¢ mién Bic Viét Nam, Romania va Trung Quéc (Hinh
3.24). Cac chiing PPV4 phan 1ap tir mién Trung, mién Bic Viét Nam, Trung
Quéc va Romania tap hop cting nhau trong mot phan nhanh di truyén, tach biét
v61 nhanh dugc hinh thanh bdi cac trinh ty PPV4 phan 13p 6 My va ¢ Trung
Quéc (Hinh 3.24). Nhiing két qua nay hoan toan phu hgp véi phan tich phat
sinh ching loai di cong bd trude d6 dua trén trinh tu hé gen PPV4 (Huang va
cs, 2010) va xac nhan thém mdi quan hé di truyén gitta cac ching PPV4 phéan

1ap tai Viét Nam so voi cac chung tham chi€u trén thé gidi.
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Ty 1é twong ddng cao trong trinh tu nucleotide va amino acid giita cac
chung PPV4 phan 14p tai mién Trung Viét Nam, mién Bic Viét Nam va Trung
Quéc; két qua phan tich mdi quan hé di truyén dua trén trinh ty hé gen; cing
vOi cac cong bd khong phat hién sy luu hanh cua PPV4 tai céc tinh khu vuc
phia Nam (Thuy va cs, 2021) di cho thiy kha ning du nhap PPV4 tir Trung
Quéc vao Viét Nam thong qua bién gidi phia Bic. Tuy nhién, can tién hanh cac
nghién ctru véi ¢d mau 16n hon dé xac nhan gia thuyét nay.

M&bi quan hé di truyén cic chiing PPV4 dua vao gen VP

Cay phat sinh chung loai PPV4 dya vao gen VP (2.187 bp) duoc xay dung
bang chuong trinh MEGA X, sir dung phuwong phap Maximum Composite
Likelihood dua trén mo hinh Tamura-Nei. P9 tin cay ¢ cac nhanh cua cay phat
sinh chung loai duoc udc tinh bang phép thir bootstrap lip lai 1.000 1an. Mdi
quan hé di truyén dua trén trinh ty gen VP cua cac ching PPV4 phan 1ap tai
mién Trung Viét Nam so véi cac ching tham chiéu trong khu vuc va trén thé
gidi da cong bd trén GenBank (Bang 2.5) dugc thé hién trong cdy phat sinh
chung loai & Hinh 3.25.
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Hinh 3.25. Cay phat sinh chiing loai PPV4 dwgc xay dung dua trén trinh tu gen
m& hoa protein capsid ciia cac chiing PPV4 (2.187 bp) phan lap & mién Trung
Viét Nam va cac trinh tw tham chiéu. Cac chir s6 trén cac nhanh 1a gia tri bootstrap

v6i 1.000 1an 1ap lai.

121



Két qua & Hinh 3.25 cho thiy cdy phét sinh chung loai dugc chia 1am hai
nhanh chinh va gia tri bootstrap cua tit ca cac nhanh déu cao hon 55%, cho
thay d tin cay cta cdy phat sinh chiing loai. Nhanh thtr nhat bao gdm: Chung
PPV4-QT20 (M3 s6 GenBank: MT434669) phan 1ap ¢ mién Trung Viét Nam,
cac chung co6 ngudn gbc tir Trung Qubc (Md sb GenBank: GU978964-
GU978968, HM031134-HMO031135 va MG345027) va cac chung phan 1ap tai
My (Mi sb GenBank: GQ387499, GQ387500 va BC014665). Nhanh con lai
bao gém chung PPV4- QT02 (M sé GenBank: MT434668) phan 1ap ¢ mién
Trung Viét Nam, ching PPV4-QNil7 (Mi sé6 GenBank: MT434667) phan lap
& mién Bic Viét Nam va céc chung c6 ngudn gdc tir Romania (Mi s6 GenBank:
JQ868713-JQ868714).

Két qua phan tich cay phat sinh chung loai di goi ¥ rang cic ching PPV4
phan 14p tai mién Trung Viét Nam c6 quan hé di truyén gan giii hon véi cac
chung c6 ngudn goc tir Trung Québc va Romani so véi cac chung phan lap &
Mj¥. Hinh 3.25 cho thdy chung PPV4-QT02 ¢ mién Trung Viét Nam cung voi
chung PPV4-QNil7 phan lap & mién Bac Viét Nam va cac ching Romania tao
thanh mét phan nhom di truyén doc 1ap, tach biét véi cac ching PPV4 ¢6 ngudn
gbc tir Trung Qudc va My. Trong khi d6, chung PPV4-QT20 tap hop véi cac
chung PPV4 duoc phan 1ap tir Trung Qudc va My trong mot phan nhanh di
truyén khac, tach biét véi nhanh Romania. Sy phan nhanh di truyén cua cay
phat sinh chiing loai trong nghién ctru ndy thé hién su tuong doéng voi két qua
cua cac nghién ctru trude day (Qin va cs, 2018; Cadar va cs, 2013). Cung voi
viéc xac dinh mdi quan hé di truyén gitta cac ching PPV4 phan 1ap tai mién
Trung Viét Nam véi cac chung tham chiéu, két qua nghién cta ching toi da
cho thiy su da dang di truyén cta cac ching PPV4 phén lap tai mién Trung
Viét Nam va cho thiy chiing thudc cac nhanh di truyén riéng biét. Cho dén thoi
diém hién tai, nghién ctru cua chung t6i lan dau tién phat hién su luu hanh ctua

PPV4 trén lon nudi mién Trung Viét Nam va tién hanh phan tich dic diém phan
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tir hé gen/gen ma hoa protein cau tric ciia chiing. Két qua nay ciing cho thiy
cac ching PPV4 phan 1ap c6 cdu tric hé gen dién hinh voi ba khung doc mo.
Ty 1é twong dong cao gitta cac ching PPV4 phan lap & cac tinh mién Trung voi
cac ching PPV4 ¢6 ngudn gbc tir Trung Quéc goi ¥ rang cac ching virus nay
c¢6 thé duge du nhép tir Trung Qudc sang Viét Nam thong qua bién gi6i phia
Bic. Bén canh d6, cac chiing PPV4 nghién ctru con c¢6 mirc do tuong dong rat
cao vai cac chung phan 1ap tir Romania, ching té chlng c6 cing mot xu huéng
tién hoa riéng biét. Dong thoi, sy xuat hién cac dot bién méi cung cap thong tin
dich t& quan trong dé kiém soat tinh hinh 14y lan cta cac ching PPV4 ciing nhu
dua ra nhitng dy doan vé qua trinh tién hda cua virus trong tuong lai.
3.3.3. Pic diém phan tir vaing gen NS1/VP1 cia cac chiing PPV3 phan lap
& cac tinh mién Trung

PPV3 la chung virus duoc phat hién véi ty 18 thap nhat (5,5%) trong
nghién ciru ndy. Cho dén nay, thong tin vé mdi quan hé giita PPV3 va cac
bénh & lon van con han ché, tuy nhién, da c6 minh chtng cho thay PPV3
dong vai tro 1a yéu té kich hoat lién quan dén bénh do PCV2 trén lon
(Patrick va cs, 2014), 1am suy giam kha nang mién dich & lon (Amoroso va
cs, 2019). Ngoai ra, Tregakis va cs (2020) da xac nhan PPV3 cé lién quan
dang ké dén hién tuong viém phdc mac, viém loét da day, dai trang va manh
trang, bénh viém da va hoi chang bénh than & lon (Porcine dermatitis and
nephropathy syndrome-PDNS).

Két qua so sanh trinh ty nucleotide ving gen NS1/VP1 cua hai ching
PPV3-QN16 va PPV3-QT4 phan lap ¢ mién Trung véi cac chung tham chiéu
(Bang 2.5) duoc trinh bay ¢ Hinh 3.26.
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Hinh 3.26. Céc vi tri khac biét nucleotide trong vung gen NS1/VP1 (995 bp) caa
hai chiing PPV3-QN16 va PPV3-QT4 so véi cac chiing tham chiéu

Cac vi tri dot bién thay thé nucleotide va amino acid du doan tir trinh ty
viing gen NS1/VP1 cua hai ching PPV3-QN16 va PPV3-QT4 phan lap tai mién
Trung khéc biét so vai cac chung tham chiéu duoc trinh bay trong Bang 3.16
va Hinh 3.27.
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Bang 3.16. Vi tri thay thé nucleotide va amino acid dw do4n tir trinh tw viing gen
NS1/VP1 caa hai ching PPV3-QN16 va PPV3-QT4 khac biét hoan toan so véi

céc chiing tham chiéu

Chiing Vi tri thay thé nucleotide * |Vi tri thay thé amino acid**

39: A>T -

131: G—=C -
PPV3-QN16

137: T-G -

542: T—=C -

930: T-G 234: L->W

PPV3-QT4 932: G—=A 235: D—N

949: G—-A -

(*) Vi tri nucleotide trong trinh tu doan gen NS1/VP1 (995 bp)
(**) Khung doc m¢ ORF2 ma hod cho protein VP1 khdi ddu tir nucleotide 230

210 220 230 240 250
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Hinh 3.27. Két qua so sanh trinh tw amino acid dw doan doan gen VP1 cia hai
chiing PPV3-QN16 va PPV3-QT4 so véi cac trinh ty tham chiéu

S6 lieu & Bang 3.16 cho thay trinh ty ving gen 995 bp cua hai chung
PPV3-QN16 va PPV3-QT4 c0 bay vi tri nucleotide khac biét so vai cac chang
tham chiéu. Cu thé, chung PPV3-QN16 xuat hién bon vi tri khéac biét (39:
A—T; 131: G—C; 137: T—G va 542: T—C) va chung PPV3-QT4 c0 ba vi tri
khac biét (930: T—>G; 932: G—A va 949: G—A). Trong sb bay vi tri thay thé
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nucleotide ké trén, c6 bdn vi tri (542: T—C; 930: T—G; 932: G—A va 949:
G—A) thudc trinh tu gen VP1. Hai vi tri thay thé nucleotide 930: T—G va 932:
G—A dan dén thay thé amino acid dy doan tai 234: L—W va 235: D—N cua
chang PPV3-QT4 (Hinh 3.26-3.27, Bang 3.16). Hai bién d6i nay nam sat canh
amino acid 233: P (Hinh 3.27), la vi tri chiu &p luc chon loc tich cuc trong qua
trinh tién hoa phan tir gen ma hoa protein cau tric cia PPV3 (Cadar va cs,
2013). Bén canh dé, so sanh cac vi tri thay thé nucleotide twong tu Véi cac
chang tham chiéu ciing cho thay hai chang PPV3 phan Iap tai mién Trung c6
mot s6 thay thé nucleotide tuong déng vaéi chung PPV3 phan lap tai Trung
Quéc (2017-2019), Han Quéc va My (107: T—C; 433: G—A; 667: G—A va
709: A—C) (Hinh 3.26).

Mtc d6 twong dong trinh tu nucleotide viing gen NS1/VP1 cua c4c chung
PPV3 phan Iap & mién Trung Viét Nam so véi cac chung tham chiéu duoc trinh
bay trong Bang 3.17.

Bang 3.17. Ty & twong ddng nucleotide va amino acid dw doan (%6) tir trinh tu
gen NS1/VP1 cia cac ching PPV3 phan lap tai mién Trung Viét Nam va so sanh

véi cac chiing tham chiéu

Kich thwéc
Nucleotide (995 bp)
Chung
Viét Nam 99,1
Hong Kong 98,4-98,5
) Nhom A 99,2-99,5
Trung Quoc
Nhém B 97,8-97,9
My 98,3-98,4
Chau Au 97-98,4
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Ty lé tuong d6ng cua hai chang PPV3 trong nghién ctiu caa chdng toi véi
cac chung Trung Qudc duoc phan lap trong giai doan 2017-2018 dao dong tir
99,2-99,5%; cao hon han khi so sanh véi cac chung Trung Québc duoc phan 1ap
trude d6 (2014-2017) véi ty 1& 97,8-97,9%. So véi ching PPV3 ¢6 ngudn goc
tr My, cac chung PPV3 phan lap tai Quang Ngéi va Quang Tri cO muc tuong
d6ng nucleotide 98,3-98,4%. Ty I& nay thap hon khi so sanh véi cac chiang
PPV3 c6 ngudn gbc tir chau Au (97-98,4%).

Cay phat sinh chung loai cua cac chung PPV3 nghién ciru va cac chang
tham chiéu dai dién c6 ngudn gbc tir Chau Au, chau My va chau A (Bang 2.5)
duoc xay dung dua trén trinh tu ving gen ma hoa protein céu tric VP1 cua
PPV3 (305 bp) (Hinh 3.28).
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71 Trung Quéc 2017 MK378232
| Trung Qudc 2017 MK378240
S Héng Kong 2008 EU200671
57 — Congo 2021 MW355754
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My 2014KF561854

N e Viét Nam 2019 PPV3-QT4 B
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Trung Qudc 2017 MK378244

Trung Quéc 2017 KX827776

Han Qudc 2023 OP377043 B

—

0.0020

Hinh 3.28. Cay phat sinh ching loai dwoc xay dung dwa trén trinh tw vang gen
VP1 (305 bp) caa 2 chung PPV3-QN16 va PPV3-QT4 va cac chung PPV3 tham
chiéu. Cham tron mau den biéu thi trinh tw PPV3 Viét Nam. Cac chit s6 trén cac

nhanh 12 gié tri bootstrap véi 1.000 1an lp lai.
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Hinh 3.28 cho thay cay phat sinh ching loai PPV3 dua trén trinh ty viing
gen ma hoa protein cau trac VP1 (305 bp) phan chia cac chung PPV3 phan tich
thanh hai nhanh chinh. Hai chung PPV3-QN16 va PPV3-QT4 dugc phan lap
vao nam 2018-2019 & mién Trung Viét Nam tap hop cling vai cac ching PPV3
dugc phan 1ap tai Trung Qudc (2017-2018) va My trong mot phan nhanh.
Nhanh tha hai bao gém cac chang PPV3 ¢6 ngudn goc tir Trung Québc (2014-
2017), Han Quéc, chau Au, Congo va Brazil. Két qua nghién ciu nay phu hop
véi cac phan tich phéat sinh chiang loai dya trén trinh ty gen VP cua PPV3 duoc

thuc hién bai cac nghién cuiru trude day (Sun va cs, 2015; Bisimwa va cs, 2021).
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KET LUAN VA KIEN NGHI

KET LUAN

1. ba phat hi¢n sy luvu hanh cia PPV1, PPV2, PPV3 va PPV4 trén dan lon
& bay tinh mién Trung Viét Nam bang phuong phap PCR khuéch dai doan
nucleotide dic trung ctia timg chung. Ty 18 phat hién PPV (1-4) ¢ bay tinh mién
Trung lan lugt 1a: 52,7% dbi voi PPV1; 56,2% d6i véi PPV2; 5,5% dbi voi
PPV3 va 8,2% ddi véi PPV4. Bong nhiém céac chung PPV (1-4) ciing da duoc
phat hién & 4/7 tinh nghién ctru (Quang Tri, Thira Thién Hué, Quang Ngai va
Binh Pinh); trong d6 déng nhiém hai ching PPV1/PPV2 ¢ lon nudi tai Thira
Thién Hué chiém ty 1& cao nhat v&i 67,9 %.

2. Pa giai hai trinh ty hé gen ctia hai ching PPV4 phan 13p tai Quang Tri
c6 kich thude 5.367 bp (Pi dang ky GenBank vé6i cac ma sé6 MT434668 va
MT434669), bao gdbm ba khung doc md: ORF1, ORF2 va ORF3 véi kich thudc
tuong tng 1an lugt 1a 1.797 bp, 2.187 bp va 615 bp; ba trinh tu gen ma hoa
protein cdu tric ctia ba ching PPV2 phan 1ap & cac tinh Quang Ngii, Thira
Thién Hué va Quang Binh véi kich thudc 2.493 bp (Pa ding ky GenBank voi
cac ma s6 OL913365, OL913366 va OL913367) va hai trinh tu ving gen
NS1/VP1 cta hai chung PPV3 phan ldp ¢ Quang Tri va Quang Ngai vdi kich
thude 995 bp.

3. Két qua phan tich trinh ty gen ma hoa protein cdu tric ctia ba ching
PPV2 di phat hién bén 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 din dén thay thé
amino acid du doan ¢ hai vi tri: 245 (S—F) va 274 (K—Q) khac biét hoan toan
S0 Vi cac chung tham chiéu. Két qua phan tich trinh tu hé gen cta hai chung
PPV4 d3 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 mi hoa protein cau triic (ORF2) (714: A—G,
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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 tur amino acid du doan & cac
vi tri 455 (E—D), 469 (I-V), 531 (H—Q) va 690 (P—S) khac biét hoan toan
S0 Véi cac ching tham chiéu. Cac dot bién thay thé nucleotide/amino acid dy
doan chi yéu tap trung ¢ trinh ty gen ma hoa protein cau tric (ORF2) cuia cac
chung PPV4. Két qua phan tich trinh tu doan gen VP1 ctia hai chung PPV3 cho
thay bén vi tri thay thé nulceotide (542: T—C; 930: T—G; 932: G—A va 949:
G—A) dan dén thay thé trong trinh ty amino acid dy doan & hai vi tri 234
(L—W) va 235 (D—N) khéc biét hoan toan so vdi cac chung tham chiéu.

4. Hai cay phat sinh chung loai dugc xay dung dua trén trinh tu hé gen
(5.387 bp) va gen ma hda protein ciu tric (2.187 bp) ctia PPV4 cho thay cac
chang PPV4 Quéng Trj c6 quan hé gan giii v6i cic chung PPV4 Romania va
Trung Qudc. Cay phat sinh ching loai dwgc xay dung dua trén trinh tr gen ma
h6a protein ciu tric ctia PPV2 (2.493 bp) cho thay cac chung PPV2 ¢ ngudn
gbc tir Quang Binh, Thira Thién Hué va Quang Ngii c6 quan hé gan gii véi
cac chung PPV2 ¢6 ngudn gc tir chau Au va Trung Quéc. Cay phat sinh ching
loai xay dung dua trén trinh tu doan gen ma hoa protein cAu trac VP1 ctia PPV3
(305 bp) cho thiy cac chung PPV3 phan lap tir Quang Ngii va Quang Tri c6
moi quan hé gan giii voi cac chiing PPV3 ¢6 ngudn goc tir Trung Quédc va My.

5. C4c dich bénh xay ra trén lon trong thoi gian gan day kha phuc tap,
trong d6 c6 phac hop bénh lién quan sinh san va hd héap, thuong cé su dong
nhiém cta nhiéu loai virus: PCV, PRRSV, PPV... vi thé céc thong tin cap nhat
vé bién ddi di truyén, dic biét & cac ving gen lién quan dén céc tinh khang
nguyén, dap (tng mién dich... caia virus 1a rat can thiét, dc biét trong muc dich
xay dung phuong phép phét hién cac tac nhan gay bénh ddng nhidm trén lon.

KIEN NGHI

Mic du PPV luu hanh trén lon & moi lira tu6i nhung nghién ciru nay chi

duoc thuc hién trén cac mau thu thap tir lon nuo6i thuong phém, do tudi giét mo,
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thu & cac 10 md. Bén canh d6, dé tai duoc thuc hién tir thang 9/2019-8/2023,
nam toan bo trong thoi gian dai dich COVID-19, trong d6 giai doan thu mau bj
anh hudng nén cé nhiing han ché nhét dinh, dic biét 14 khéng thé thuc hién
duoc viéc thu mau vai lon nai tir cac trang trai gidng. Do d6, tac gia luan an xin
dé xuit mot s6 kién nghi sau:

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

2. Tién hanh giam dinh sy c6 mat cua PPV ¢ céc loai lon (néi, sau cai sita,
choai), va tinh tring ctia chung nham kiém soat cac ngudn lan truyén virus.

3. Giai ma toan bo hé gen/ gen ma hoa protein cau tric cua cac chung PPV
trén lon dang luu hanh dé so sanh véi cac ching hién c6 ¢ cac vung dia 1y khac

nhau nhim danh gia dic diém dich t& hoc phan tir ciia chiung
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Phu luc 1: Thong tin thu miu & bay tinh mién Trung
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Phu luc 2: Két qua tach chiét DNA tong so
2 3 4 5 6 7

Hinh 2A. Két qua dién di DNA tong s6 tich chiét tir miu nghién ciru
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Hinh 2B. Két qua danh gia chit lwgng va s6 lwgng DNA tong sé bing may do
Nanodrop
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Phu luc 3: Trang thi

ét bi, dung cu, hoa chat sir dung trong nghién ciru

Bing 3A. Trang thiét bi sir dung trong nghién ciru
STT Trang thiet bi Hang san xuat (Nudc)
1  B6 coi chay st Viét Nam
2  Canphantich Mettler (Ptrc)
3 Pén chiéu tia UV Probe Shimadzu (Nhat Ban)
4  Hé théng chup anh gel Biolads (My)
5  He¢ théng dién di DNA Mupid-ex (Nhat)
6 Lo visong Samsung (Han Qudc)
7 May chu trinh nhiét PCR Applied Biosystems (MV)
8 May PCR -96 Mastercycler-eppendorf (M¥)
9  Bédién di Mupid-2 plus (Nhat Ban)
10  NObi khir tring va ti sy Nhat Ban
11  Pipettman, dau con cac loai Eppendorf (Dtic)
12 Ta ciy vo tring Sanyo (Nhat Ban)
13  Tu lanh sau -20°C, ta lanh 4°C Sanyo (Nhat Ban)
14  Ta 6n nhiét OSI (Phap)
15 May do Nanodrop ND2000 Thermo Scientific (M¥)
Bang 3B. Cac dém, gel va thuéc nhudm sir dung trong nghién ciru
STT Thiét bi Thanh phan
1 | bém TBE 10x 1M Tris HCI; 830 mM boric acid; 1 mM EDTA,; pH = 8,0
2 | bém TE 10x 10 mM Tris HCI; 1 mM EDTA,; pH = 8,0
3 | Agarose 0,5% Céan 0,5 g agarose hoa tan vao trong 100 mL dung dich dém TBE
4 | Agarose 1 % Céan 1 g agarose hoa tan vao trong 100 mL dung dich ¢¢ém TBE
5 | Ethidium bromide 1% | Hoa tan 1 g Ethidium bromide trong 100 mL H>0

Bang 3C. Cac hoa chit sir dung trong nghién ciru

STT Thiét bi, dung cu Hang san xuat (Nuwdéc)
1 Nito long Viét Nam
2 B6 hoa chat tich mRNA Invitrogen (M¥)
3 B6 hoa chat chay PCR Fermentas (M¥)
4  Cbdn 70% va 100% Merch (Ptrc)
5  Hoa chit dién di DNA Biolabs (M¥)
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Phu luc 4: Cac marker sir dung trong nghién ciru

1% agarse

bp no/OSPD % o lpna0Sm % bp
1C00 3 i
f 8000 30 6
’,z" G000 70 14 1m0 &0 a1
—1//5000 30 & =1 i &b & =1
=1 00 3 6 sEfw a u -0
e S04 30 B § e — E00 450 90 =
000 70 14 = B oo 1950 230 — 600
el — 0000 25§ L s a0 80 o
ol — 1500 25 5 7 - 0 40 0 ~ 400
L B— 1000 &0 12 = —q00 400 &0
S — 750 5 5 % =
—500 25 B E
n L 24 “
—&0 25 3 (U5 e, & o lglh g,
10TEE, 5 em, 11 ]
=]
g
= - 100
£
0.5 pofdane, 8 om lenglh gal, 0.5 prtane, 20 cm lengih gal
1 TAE, 7 Viem, 45 min woEsman
GeneRuler 1 kb DNA Ladder GeneRuler 100 bp DNA Ladder
(Thermo Scientific, My) (Thermo Scientific, My)
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Phu luc 5: Két qua ding ky trinh tw nucleotide ciia cic chiing PPV2 phan

lap tai mién Trung Viét Nam

Porcine parvovirus isolate QNO3 sequence
GenBank: OL913365.1

LOCUS 0L913365 2493 bp DNA linear VRL 04-
0CT-2022
DEFINITION : Porcine parvovirus isolate QNO3 sequence.
ACCESSION  0L913365
VERSION 0L913365.1
KEYWORDS
SOURCE Porcine parvovirus
ORGANISM Porcine parvovirus
Viruses; Monodnaviria; Shotokuvirae; Cossaviricota;
Quintoviricetes; Piccovirales; Parvoviridae; Parvovirinae;
Protoparvovirus.
REFERENCE 1 (bases 1 to 2493)
AUTHORS Nguyen,T.T., Dinh,T.T.N. and Nguyen,T.T.D.
TITLE Direct Submission
JOURNAL  Submitted (16-DEC-2021) Animal Gene Biotechnology, Institute
of
Biotechnology, VAST, 18 Hoang Quoc Viet Rd, Ha Noi 10600,
Viet Nam
COMMENT GenBank staff is unable to verify sequence and/or annotation
provided by the submitter.
##Assembly-Data-START##
Sequencing Technology :: Sanger dideoxy sequencing
##Assembly-Data-END##
FEATURES Location/Qualifiers
source 1..2493
/organism=""Porcine parvovirus"
/mol_type=""genomic DNA"
/isolate="QNO3""
/isolation_source="lung"
/host=""pig"
/db_xref="taxon:10796"
/country="Viet Nam"
/collection_date="2021"
ORIGIN
1 tgagcgctgc cgacgcgtgg aagccgggtg accggccccc gctggagaac ctcatggatg
61 ccatggacag atccatttgg ggcaatagaa gaaacaactc tggcgggcgg agagggatca
121 atgcccttct gaggcctggc tatgatccgc gcatgcgcca ggctctctta cagctttaca
181 agttttttat ctcaataaag aaacacggtg gtttctggga taaaattaag gaggtggcga
241 agcaatggtg gatggcggga caccagacct ccaagggaga cgagctagcg cgaacagtgc
301 tcgatctggg aaggctcttt atggccgtgg tagatgacta tagggaggac ccagagatag
361 atagcgtcag gaggagcatg atagattttc tttacgggga caatgatgcc actagggcct
421 tctttggatt acagcggttc gcagacaagg tccgtctacc tcagagagac gtgatgaggg
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2101
2161
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2281
2341
2401
2461
//

tgtggatcac
cggaacttga
accgttcgaa
aacctcagcc
ctgatggaca
ccgaagtggg
ctggatatag
tagatgccat
taccgtatat
aggaagcggg
tgtggagagc
cgcccgatcc
cggatcctcc
tagacgttcc
acgacgaggg
gcacccaaca
caggcaccat
gccctaagac
aaccaggcat
actttacccc
ccctgactat
caaacgtgca
tccecgtatgt
acaaccctcc
ccggtactac
aacacgctgc
gtctcgagcc
tactgcctag
atcagcctca
cctgtcttcc
ttgcctacgg
cgacaacaat
tccaattggg
ttgacgagga

gggcgggtat
cctagacatt

agcgattcag
ggcacctgaa

gtttggacgg
aggatcagat

gtatgtaggg
agctaagaaa

tcacgggagg
gaagatcctc
taaggacacg
tcccgtacag
ggagagcgcc
ggagtacttc
tggtgggatt
tcaacctcaa
gtttgggact
tgactacaag
ggggttcctg
ctctgattgg
atcagtcgag
tgactccggt
cattgggcat
gcagtacgcc
taagtatcgg
ccaaatactg
taagcgactg
tanactggct
ggggactgat
ggtttccaca
tgatcccaca
gtccactcaa
tgacatggcc
caaagactac

agaccgcagc
cgtaattcct
gtccctcegtg
gagaggcctg
gctgatacgg
ggaccagagt
cccggcaatc
cacgatgagc
ggggcagaca
gatagttatg
ttagcggatc
agcgaggggg
gactccgccc
tggacggagg
gtgcgcatta
ggtcatgggg

cacggggtga
cctctgttcc

acaccgtggc
caagagttag
aacgtagtga
acaggtggca
gctcaagagg
tatttcacag
gtacatccca
cgcagcggng
ggtacccgta
atttatttgg
ctggacatat
caactaagag
agtaacaaca
agctataatc
tttgcgeggt
cgcaatcctg

ccccgaaagg
tagatgcctc
tcgaccatcc
ctgagagtgc
gggccggacg
cagatggaca
ccttggatgc
ggtacgacga
ctatgatggg
atcagttagt
tcattggtgg
aggagtccca
ccaaagcccc
aggaagaggg
atataccaat
gggggccgag
cgactactca
tggacgctga
agtactttga
ggaggcgata
ttaaggacgt
tcatgatatt
gaaacccggg
gttttaatcc
gtgcggacac
atgctacttc
tgggcacgtt
gagaggattc
ttcctcaggg
ctagtagcga
ggcactctct

gccaggggga
cctctgctga

gtg
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gagtccttgg
ctataaggca
tgggcctgaa
tgaggctgtt
ggaaggagat
agggggagga

gggggagcecg
gctcatcaag

aaaagagctt
ggcgaatgcc
ggagctggac
gaagagacct
gcccgceccaa
cgccggagac
aaaaatggag
agcatccggc
gacgcgaatg
caccagtaaa
tttcaactgc
cgattccatt
tcatcagacg
cgaggactca
tgcactgagt
aattgcttgg
tgaattcttt
ctttgcttac
gaatctccgt
aagtaatgga
gtttataccg
tttcgatgag
catgccattt
ggtacagaga
agattctttt

ggtacctggg
gaagaggaag
tccggagage
ggcccagggt
tcccectcta
ctcaccctgc
aggggacccg
catggccaca
gcagatgccg
gctagggggc
aaagtcttac
cgtgaggagg
aaaccaagac
gggtcgggag
agcgctgaca
cattggcgcg
gttatactga
tttgactctg
tacatgaacc
aggcccaagt
aacaacgaga
gaatatacgt
attcagtggt
gatcatgcaa
gttctanagg
nagtttccca
cataaccctg
ccaacatttt
gggcccanac
atgtcggcaa
accagacagg
aatgtgcact
tatgaaagat



Porcine parvovirus strain HU10 sequence
GenBank: 0OL913366.1

LOCUS 0L913366 2493 bp DNA linear VRL 04-
0CT-2022
DEFINITION : Porcine parvovirus strain HU10 sequence.
ACCESSION  0L913366
VERSION 0L913366.1
KEYWORDS
SOURCE Porcine parvovirus
ORGANISM Porcine parvovirus
Viruses; Monodnaviria; Shotokuvirae; Cossaviricota;
Quintoviricetes; Piccovirales; Parvoviridae; Parvovirinae;
Protoparvovirus.
REFERENCE 1 (bases 1 to 2493)
AUTHORS Nguyen,T.T., Dinh,T.T.N. and Nguyen,T.T.D.
TITLE Direct Submission
JOURNAL  Submitted (16-DEC-2021) Animal Gene Biotechnology, Institute
of
Biotechnology, VAST, 18 Hoang Quoc Viet Rd, Ha Noi 10600,
Viet Nam
COMMENT GenBank staff is unable to verify sequence and/or annotation
provided by the submitter.
##Assembly-Data-START##
Sequencing Technology :: Sanger dideoxy sequencing
##Assembly-Data-END##
FEATURES Location/Qualifiers
source 1..2493
/organism=""Porcine parvovirus"
/mol_type=""genomic DNA"
/strain=""HU10"
/isolation_source="lung"
/host=""pig"
/db_xref="taxon:10796"
/country="Viet Nam"
/collection_date="2021"
ORIGIN
1 tgagcgctgc cgacgcgtgg aagccgggtg accggccccc gctggagaac ctcatggatg
61 ccatggacag atccatttgg ggcaatagaa gaaacaactc tggcgggcgg agagggatca
121 atgcccttct gaggcctggc tatgacccgc gcatgcgcca ggctctctta cagctttaca
181 agttttttat ctcaataaac aaacacggtg gtttctggga taaaattaag gaggtggcga
241 agcaatggtg gatggcggga caccagacct ccaagggaga cgagctagcg cgaacagtgc
301 tcgatctggg aaggctcttt atggccgtcg tagatgacta tagggaggac ccagagatag
361 atagcgtcag gcggagcatg atagattttc tttacgggga caatgatgcc actagggcct
421 tctttggact acagcggttc gctgacaagg tccgtttacc tcagagagac gtgatgaggg
481 tgtggattac gggcgggtat agacctcaac ccccaaaagg aagtccctgg ggtacctggg
541 cagagcttga cctagacatt cgtaattcct tagatgcctc ctacaaggca gaagaggaag
601 accgtccgaa agagattcag gtcgctcgta tcgacaatcc tgggtctgca gccggagagc
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gatctcggcc
ctgatggaca
ccgaagtggg
ctggatatag
tagatgccat
taccctatat
aggaagcggg
tgtggacagc
cgcccgatcc
cggatcctcc
tagacgttcc
acaaagacgg
gcacccaaca
caggcaccgt
gccctaagac
aaccaggcat
actttacccc
ccttgactat
caaacgtgca
ttccgtatgt
acaaccctcc
ccggtaccac
aacacgctgc
gtctcgagcc
tactgcctag
atcagcctca
cgtgtcttcc
tcgcctacgg
ctacaaccat
tccaactggg
ttgacgagga

ggcacctgaa

gtctggacgg
aggatcagat

gtatgtaggg
agctaagaaa

tcacgggagg
gaagatcctc
taaggacacg
tcccgtacag
ggagagcgcc
ggagtacttc
tggtgggatt
tcaacctcaa
gtttgggact
tgactacaag
ggggttcctg
ctctgattgg
atcagtagaa
tgactccggt
cattgggcat
acagtacgcc
caagtatcgg
ccaaatactg
taagcgactg
tagactggcc
ggggactgat
ggtgtccaca
tgatcgcact
ctccactcaa
tgatatggcc
caaagactac

gagaggcctg
gctgatacgg
ggagcagagt
cccggcaatc
cacgatgagc
ggggcggata
gatagttatg
ttagcggatc
agcgaggggg
gactccgccc
tggacggagg
gtgggcatta
ggtcatgggg

catggggtga
cctctgttcc

acaccgtggc
caagagttag
aatgtggtga
acaggtggca
gctcaagagg
tatttcacag
gtacatccca
cgcagcggtg
ggtacccgta
atttatttgg
ctggacatat
cagctaagta
agtaataatc
aactataatc
tttgcccggt
cgcaatcctg

ctgagagtgc
gggccgaacg
cagatggaaa
ccttggatgc
ggtacgacga
ctttgatggg
atcagttagt
tcattggtgg
aggagtccca
ccaaagcccc
aggaagaggg
atataccaat
gggggccgag
cgactactca
tggacgctga
agtactttga
ggaggcgata
ttaaggacgt
tcatgatatt
gaaacccggg
gttttaatcc
gcgcggacac
atggtacctc
tgggcacgtt
gagaggataa
ttcctcaggg
ctagcagcga
ggcactctct

gccaggggga
cctctgctga

gtg
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tgaggctgtt
ggaacgagat
agggggagga

gggggagcecg
gctcatcaag

gaaagagctt
ggcgaatgcc
ggagctggac
gaagagacct
gcccgceccaa
cgccggagac
aaaaatggag
agcatccggg
gacgcgaatg
caccagtaaa
tttcaactgc
cgactccatt
gcatcagacg
cgaggactca
tgcactgagt
aattgcttgg
ggagttcttt
ctttgcttac
gaacctacgt
caccaagggg
gtttataccg
tttctatgag
catgccgttt
ggtagagaga
agattctttt

ggcccagggt
cccacgtcta

ctcaccctgc
aggggacccg
catggccaca
gcagatgccg
gctagggggc
aaagtcttac
cgtgaggagg
aaaccaaaac
gggtcgggag
agtgctgaca
cattggcgcg
gttatactga
tttgactctg
tacatgaacc
aggcccaagt
aacaacgaga
gattatacgt
attcagtggt
gatcatgcat
gttctagagg
gagtttccca
cataaccctg
ccaacatttt
gggccaagac
atgtctgcga
accagacagg
aatgtacact
tatgaaagat



Porcine parvovirus isolate QB05 sequence
GenBank: 0OL913367.1

LOCUS 0L913367 2493 bp DNA linear VRL 04-
0CT-2022
DEFINITION : Porcine parvovirus isolate QB0O5 sequence.
ACCESSION  0L913367
VERSION 0L913367.1
KEYWORDS
SOURCE Porcine parvovirus
ORGANISM Porcine parvovirus
Viruses; Monodnaviria; Shotokuvirae; Cossaviricota;
Quintoviricetes; Piccovirales; Parvoviridae; Parvovirinae;
Protoparvovirus.
REFERENCE 1 (bases 1 to 2493)
AUTHORS Nguyen,T.T., Dinh,T.T.N. and Nguyen,T.T.D.
TITLE Direct Submission
JOURNAL  Submitted (16-DEC-2021) Animal Gene Biotechnology, Institute
of
Biotechnology, VAST, 18 Hoang Quoc Viet Rd, Ha Noi 10600,
Viet Nam
COMMENT GenBank staff is unable to verify sequence and/or annotation
provided by the submitter.
##Assembly-Data-START##
Sequencing Technology :: Sanger dideoxy sequencing
##Assembly-Data-END##
FEATURES Location/Qualifiers
source 1..2493
/organism=""Porcine parvovirus"
/mol_type=""genomic DNA"
/isolate="0QB05""
/isolation_source="lung"
/host=""pig"
/db_xref="taxon:10796"
/country="Viet Nam"
/collection_date="2021"
ORIGIN
1 tgagcgctgc cgacgcgtgg aagccgggtg accggccccc gctggagaac ctcatggatg
61 cgatggacag atccatttgg ggcaatagaa gaaacaactc tggcgggcgg agagggatca
121 atgcccttct gaggcctggc tatgatccgc gcatgcgcca ggctctctta cagctttaca
181 agttttttat ctcaataaag aaacacggtg gtttctggga taaaattaag gaggtggcca
241 agcagtggtg gatggcggga caccagacct ccaagggaga cgagctagcg cgaacagtgc
301 tcgatctggg aaggctcttt atggccgtcg tagatgacta tagggaggac ccagagatag
361 atagcgtcag gaggagcatg atagattttc tttacgggga caatgatgcc actagggcct
421 tctttggatt acagcggttc gctgacaagg tccgtttacc tcagagagac gtgatgaggg
481 tgtggatcac gggcgggtat agaccgaagc ccccgaaagg gagtccttgg ggtacctggg
541 cggagcttga cctagacatt cgtaattcct tagatgcctc ctacaaggca gaagaggaag
601 accgttcgaa agcgattcag gtccctcgta tcgaccatcc tgggcctgaa tcaggagagc
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aacctcagcc
ctgatggaca
ccgaagtggg
ctggatatag
tagatgccat
taccctatat
aggaagcggg
tgtggagagc
cgcccgatcc
cggatcctcc
tagacgttcc
accacaaggg
gcacccaaca
caggcaccgt
gccctaaaac
aaccaggcat
actttacccc
ccctgagtat
caaacgtgca
tccecgtatgt
acaaccctcc
ccggtactac
aacacgctgc
gtctcgagcc
tgctgcctag
atcagcctca
cgtgtcttcc
tcgcctacgg
cgacaacaat
tccaattggg
ttgacgagga

ggcacctgaa

gtctggacgg
aggatcagat

gtatgtaggg
agctaagaaa

tcacgggagg
gaagatcctc
taaggacacg
tcccgtacag
ggagagcgcc
ggagtacttc
tggtgggatt
tcaacctcaa
gtttgggact
tgactacaag
ggggttcctg
ctctgattgg
atcagtggag
tgactccgga
gattgggcat
acagtacgcc
caagtatcgg
ccaaatactg
taaacgcctg
tagactggct
ggggactgat
ggtttccaca
tgatcccaca
gtccactgaa
tgacatggcc
caaagactac

gagaggcctg
actgatacgg
ggaccagagt
cccggcaacc
cacgatgagc
ggggcggaca
gatagttatg
ttagcggatc
agcgaggggg
gactccgccc
tggacggagg
gtgcgcatta
ggtcatgggg

catggggtga
ccgctgttcc

acaccgtggc
caagagctag
aacgtggtga
acaggtggca
gctcaagagg
tatttcacag
gtacatccca
cgcagcggtg
ggcagccgta
atttatttgg
ctggacatat
cagctaagag
agtaacaaca
agctataatc
tttgcgeggt
cgcaatcctg

ctgagagtgc
gggccggacg
cagatggaaa
ccttggatgc
ggtacgacga
ctttgatggg
atcagttagt
tcattggtgg
aggagtccca
ccaaagcccc
aggaagaggg
atataccact
gggggccgag
cgactactca
tggacgctga
agtactttga
ggagacgata
tcaaagacgt
tcatgatatt
gaaacccggg
gttttaatcc
gcgcggacac
atggtacctc
tgggcacgtt
gagaggataa
ttcctcaggg
ctagcagcga
ggcactctct

gccaggggga
cctctgctga

gtg
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tgaggctgtt
ggaacgagat
agggggagga

gggggagcecg
gctcatcaag

gaaagagctt
ggcgaatgcc
ggagctggac
gaagagacct
gcccgceccaa
cgccggatac
aaaaatggag
agcatccggg
gacgagaatg
caccagtaaa
tttcaactgc
cgactccatt
acatcagacg
cgaggactca
tgcactgagt
aattgcttgg
ggagttcttt
ctttgcttac
gaatctccgt
caacaatggg
gtttataccg
tttcgatgag
catgccattt
ggtgcagaga
agattctttt

ggcccagggt
tccccectcta

ctcaccctgc
aggggacccg
catggccaca
gcagatgccg
gctagggggc
aaagtcttac
cgtgaggagg
aaaccaagac
gggtcgggag
agtgctgaca
cattggcgcg
gttatactga
tttgactctg
tccatgaacc
aggcccaaat
aacaacgaga
gagtatacgt
attcagtggt
gatcatgcat
gttctagagg
gagtttccca
cataaccctg
ccaacatttt
gggcccagac
atgtcggcga
accagacaag
aatgtacact
tatgaaagat



Phu luc 6: Két qua ding ky trinh tu nucleotide ciia cic chiing PPV4 phén
lap tai mién Trung Viét Nam

Chii thich: Ky tw mau nau chi cho trinh t: OFR1; mau xanh: ORF2; mau

xanh: ORF3.

Porcine parvovirus 4 strain QTO02 replicase, ORF3, and capsid

genes, complete cds

GenBank: MT434668.1

LOCUS MT434668 5368 bp DNA linear VRL 07-
NOV-2020

DEFINITION Porcine parvovirus 4 strain QTO2 replicase, ORF3, and capsid
genes, complete cds.

ACCESSION  MT434668

VERSION MT434668.1
KEYWORDS .
SOURCE Porcine parvovirus 4

ORGANISM Porcine parvovirus 4
Viruses; Monodnaviria; Shotokuvirae; Cossaviricota;
Quintoviricetes; Piccovirales; Parvoviridae; Parvovirinae;
Copiparvovirus.
REFERENCE 1 (bases 1 to 5368)
AUTHORS Nguyen,T.T.D., Nguyen,T.T., Tran,D.Q., Do,K.V.A_,
Oppriessnig,T.
and Dinh,T_T._N.
TITLE Prevalence of porcine parvoviruses (PPVs) and genomic
characterization of PPV4 isolated in Vietnam
JOURNAL Unpublished
REFERENCE 2 (bases 1 to 5368)
AUTHORS Nguyen,T.T.D., Nguyen,T.T., Tran,D.Q., Do,K.V.A_,
Opriessnig,T. and Dinh,T.T_N.

TITLE Direct Submission
JOURNAL  Submitted (05-MAY-2020) Animal Gene Biotechnology, Institute
of
Biotechnology, VAST, 18 Hoang Quoc Viet, Ha Noi, Ha Noi
10600,
Vietnam
COMMENT ##Assembly-Data-START##
Sequencing Technology :: Sanger dideoxy sequencing
##Assembly-Data-END##
FEATURES Location/Qualifiers
source 1..5368

/organism=""Porcine parvovirus 4"
/mol_type=""genomic DNA™"
/strain="QT02"

/host=""domestic pig"
/db_xref=""taxon:707546"
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/country="Viet Nam: Quang Tri province"
/collection_date="2019"
CDS 357..2153
/note=""0RF1"
/codon_start=1
/product="replicase"”
/protein_id="Q0W02514._1"
/translation="METYWTGICRLFPDVLKIPGVYEGRY IFEVPISTRDCMKWPNIF
GNENNSENQQSGAAPAAPRENLNSNLV IAVRQAEALFRELQKELRKSCRLGVDPG I FM
QLEEVDSKGGLHLHWCVSVSAGTPRDVLT IFKNTEKKVSLYYFGVEGLSFFVPHKNKH
GAWKSTDEGFI'YNYLLKKLPLKECLYAWTT IGGAIGDACLNTDKRKELLDNRQDPAVI
EELSAPMYKCATGEKMLD IVQWLVDNN ICSESRWENKNALSLYSFLATQAGGYMAKQC
LRIAQQKLLKEKPLGLTLMDFKDMNALRRFQQDEGEMTFDNNRMHY IFAINNYDPKIA
SVIMYFWSMKQTGKRNCVWFYGPATTGKTNMAQA I CHSSANYGNVNWNNANFPFQD 1V
GAQVGWWEEGKMTGDMVEAAKALLGGTALRIDRKCMQS IEVNSPPFLITSNVDMTIVQ
EGSFVSFEHQQPLEDRMIKFSFNMTLPGNFGL I TSEEVKSFFRMGAKLAAQPD IMNCP
I FKKGPAS IRHLVPVGE I PPPKEMKHKRQPLYMRAEPDE 1 QDNPEELDHWFEEEAPKK
KKQKTKNTATKNPAETVEI I TETEF IPAPGKR™
CDS 2303..2917
/codon_start=1
/product=""0RF3"
/protein_id="Q0W02515.1"
/translation="MFGGQGI IPILTWEQLEAFMWAGQGMS IDYYRSCLSDCMLFGEK
FNIHMPKTKNLLLEAEYLYRLFHSGFANSAQGFRERVERWRTESKLRCPQFDRPMDAS
QRHAYLGFFYQALSKLPENASEEDILQTIHDSDDTSKEKFYAFMEK 1QQEPEYVFKEP
DSI1PQPEAPVTAVPVETSPTENRYLLLHIKILRKTRWRNVCLVP"
CDS 3181..5367
/note=""0RF2"
/codon_start=1
/product=""capsid”
/protein_id="Q0W02516.1"
/translation="MQKHGHWPHLWAPFVDRQMSQE IQQVLKGSTKLSQKLLANFIIA
LWRAKEKIGAP1YEIVKGVFPSVDKKTVESLLPHPDP I PAPPSSPQRGSKRASPPQSP
NAHDEDTMSGHKRQKTMEVESECDKSLLCPTQNAGADFELCGTGGGATNEKGTWVGGT
QFTDTSIRTFGTRRCVLSAFPDTYCSMMSGDAIPS I IFNTPWYYYDLN IMSCHFSPSA
FQTLIEDYDAFRPRSLTVHLKELV IKDVCQQQGLQAEQVSDNNSATLLAFEDVNYELP
YVLGGGQVSVPGHLPGQPYQLPKYSYRTVGKPDPNSGFVPGRNTHPDQGPGHPKASKT
IWYSQYLETQDTEFY ILENHKAT I LHSGNTFSQNYNFPDLPFEQLTQYMWDARRQDNP
L IDQRIQVMSRMYDDGPQKTFAIKVNPY IVPFTVKSTSRPAMFLAGGRFKDGDYSITG
PGDRDKTSFRYYNDPPWIVTRDTYLFSSDLAKTEREQPGPRQGDTVVRTPDGTLIVTT
NALAYGYTTEYLKNIPLLSSKYQGVENFRLAVENERGYSMPGHPSHIRETLFRGKLPS
EIRESTIKSEDQRKE I TFPDYMGSVNEKTTANLESQIWSQIPNTDITEKCTTPPLSIW
GMKNPPPMVFLRLLAQMGPPRRSACSGS IPSNTYLNQYCQFLLTYEMEWDV IKRTRKT
VRWNP 1PPPQIPMGPNNLPVY I LNKEGQYRMPTEVWTAKQRPRHRR™

ORIGIN
1 gtaaattaat ttatgtaaag tgggaggagc ttattggctc ctcctacttt gcataaatta
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https://www.ncbi.nlm.nih.gov/nuccore/MT434668.1?from=357&to=2153
https://www.ncbi.nlm.nih.gov/protein/1927761264
https://www.ncbi.nlm.nih.gov/nuccore/MT434668.1?from=2303&to=2917
https://www.ncbi.nlm.nih.gov/protein/1927761265
https://www.ncbi.nlm.nih.gov/nuccore/MT434668.1?from=3181&to=5367
https://www.ncbi.nlm.nih.gov/protein/1927761266
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tgtaaatgat
gtttcaagtc
ttttttggcg
gaccaatcag
tgcgttttgg
aaacctactg
atgaaggacg
atatatttgg
cgcgcgaaaa
gagagctgca
tgcagttaga
ccgctggtac
tgtactattt
cctggaagag
aagagtgttt
ctgataagag
cagctcccat
tggataacaa
cgtttctggc
aaaagttatt
ctctgcggceg
atatctttgc
gcatgaaaca
agactaacat
ataatgcaaa
gaaagatgac
gaatcgaccg
caaatgtgga
cattagagga
tgattaccag
cggacattat
ctgttggaga
gagcggaacc
aagcaccgaa
cggtggagat
tttactatca
acagatacac
gatatcatcg
ggagcaatta
ctgtttaagc
aaatttatta
tgcacaaggt
ccaatttgat
agccctcagt
ttctgatgac
agaatatgtg
tccggttgag

atgtaaatta
catttatttg
ggaagcaatt
aatcgagtac
agaccgtcgc
gacaggtatt
ctatattttt
caacgagaat
tcttaatagt
gaaagagctt
agaagtagac
tccgegggat
tggggtggag
cacggacgag
atatgcttgg
aaaggagttg
gtacaaatgt
catctgctct
cacccaggca
gaaagagaaa
ctttcagcag
cattaacaac
aacgggaaag
ggctcaagcc
tttccegttt
tggtgatatg
caagtgcatg
catgactatt
caggatgata
tgaggaagtg
gaactgccct
gatcccaccc
agatgaaatt
aaagaagaaa
tataactgag
gaataaagga
agccacaact
gagaacaata
gaagctttta
gattgtatgc
ttagaagctg
ttcagagaaa
agacccatgg
aaattgccgg
accagtaaag
tttaaagagc
acatcaccaa

atttatgcaa
cataatttat
tgattggacg
atattatata
gagcagaact
tgcagacttt
gaagttccta
aatagtgaaa
aatctggtaa
agaaaatcat
tcaaaaggtg
gtgcttacaa
ggcctgagct
ggctttatct
accaccatcg
ctggataata
gccaccgggg
gagagcagat
ggtggataca
cctctggggt
gatgaggggg
tatgatccta
aggaactgtg
atctgccaca
caagatatcg
gtcgaagctg
caatctattg
gtacaagagg
aagtttagct
aaatcttttt
atatttaaaa
Cccaaaagaaa
caagacaatc
cagaaaacaa
actgaattca
taaactgtac
ggtgtttgac
aaatgttcgg
tgtgggctgg
tatttgggga
aatacctata
gggtagaaag
atgcctcaca
aaaatgcctc
aaaaattcta
ctgatagcat
ctgaaaacag

agtaggagga
gcaaagagga
ggaactcaag
aggaggctga
ccgtcgtttt
ttcctgatgt
tttctacgcg
atcaacagtc
tcgctgttcg
gtcgtttagg
gcttgcactt
ttttcaaaaa
tctttgtgcc
acaactatct
gtggagccat
gacaggaccc
agaaaatgct
gggaaaataa
tggctaaaca
tgactctgat
aaatgacttt
aaattgcttc
tgtggtttta
gttctgcaaa
tgggggctca
ctaaagcact
aggttaacag
gaagttttgt
tcaatatgac
ttcgaatggg
aaggacctgc
tgaagcataa
cagaagaact
aaaatactgc
tccctgcacc
ccagcagtag
atccagttag
cggacaaggt
gcaaggaatg
aaaatttaac
tagacttttt
atggagaaca
aaggcatgca
tgaggaagat
tgcatttatg
tccgcaacca
gtaccttctc
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gctttttttg
agttaacctg
tcctaatttg
aaaagaggaa
cggcctgtat
tttaaaaata
tgattgcatg
tggcgeggceg
gcaggcggag
ggtagatcct
gcattggtgt
tacagagaag
ccataagaat
gcttaaaaaa
cggtgatgct
agcggtgatc
tgatatcgtg
gaatgctcta
gtgtctgaga
ggatttcaag
tgacaataac
ggtgataatg
cgggcctgcec
ctatggcaat

ggtagggtgg

actgggggga
tccacctttc

aagctttgaa
cctgccgggce
agctaaactt
cagtattaga
aaggcagcca
ggaccactgg
aactaagaac
aggtaagaga
ttgataagtg
aagaggaagc
attataccga
tcaattgact
attcatatgc
cacagtggtt
gaaagcaaac
tacttaggat
attctgcaga
gaaaaaattc
gaagctcctg
ttacacatca

attggacggg
attggtcagt

cattgacgtg
gtttgtcatt
ttgaagatgg
cctggtgttt
aaatggccta
cctgcggcegce
gctttgttta
ggcattttta
gtgtctgtgt
aaggtctctc
aaacacgggg
ctgccgctga
tgcctaaata
gaagagctct
cagtggctgg
agtctatact
atcgctcagc
gatatgaatg
agaatgcatt
tacttttgga
acaacaggaa
gtgaactgga
tgggaagagg
actgctttgc
ctcataacct
catcagcaac
aattttggtt
gctgcgcaac
catttagttc
ctctacatga
tttgaagaag
cctgctgaga
tgagtactta
cccctctctt
agaaatttca
tactaacatg
attacagaag
caaaaacaaa
ttgccaatag
tgagatgtcc
ttttctatca
ccatacatga
agcaagaacc
ttacagcagt
agatactaag
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aaagacaagg
ggcagacacc
gacagaagag
aagggaggac
ggaaaaccta
atgcagaaac
caagaaattc
ttcatcatag
aaaggggttt
cctatacctg
agtcctaatg
gtggaatctg
gagctttgcg
caatttaccg
cctgacactt
ccatggtact
actttaattg
cttgtaataa
aactctgcta
ggtggtcaag
tcatatagaa
catccagatc
ttagaaaccc
tctggaaata
cagtatatgt
atgagcagaa
attgtgccat
tttaaagacg
tattacaatg
gctaaaactg
gatggaacac
aaaaacattc
gaaaatgaaa
agaggtaaac
gaaataacat
tcgcagatat
ctatccattt
atgggaccac
caatattgcc
aaaacggtga
cctgtttata
aaacagagac

tggaggaacg
cgctaggatt
aagaaacaga
tcacctggcc
ctgatcaact
acggtcactg
aacaggtttt
cactatggcg
ttccaagtgt
ctcctccatc
cacatgatga
aatgtgataa
ggacgggagg
atacatctat
actgttctat
attatgatct
aagattatga
aagatgtatg
cactgcttgc
tatctgtgcc
ctgttggaaa
aaggaccagg
aagacaccga
cattttccca
gggatgcacg
tgtatgatga
tcacagtaaa
gtgattattc
atcctccatg
aaagagaaca
tgatagtgac
cgcttttgag
gaggatattc
tgccaagtga
ttccagatta
ggtctcagat
ggggtatgaa
cgagaagaag
aatttttgct
ggtggaatcc
ttttgaacaa
ccagacaccg

tttgccttgt
caaggaagaa
aacaatcgaa
cggtcatcgc
tgacgaagca
gcctcattta
aaaaggttct
agcaaaagaa
tgataaaaaa
ttctccacag
agatacaatg
gtctttgctt
gggggcaaca
taggacattt
gatgtctgga
aaacattatg
tgcatttaga
tcagcaacaa
ttttgaagat
aggacatcta
accagaccca
acatccaaaa
attctacata
aaattacaat
gaggcaggac
cggcccacag
aagcaccagc
aataacaggt
gatcgtcacc
gccaggaccc
tactaatgca
ttccaaatac
aatgccaggt
gataagggaa
catgggttct
accgaacact
aaacccacca
cgcctgcagce
tacatatgaa
aattcctccc
agagggacaa
cagatgat

cccttagatt
gaagaagaaa
aaagcgaaac
tacacaggtc
gctcttcgac
tgggcaccat
acaaaactga
aaaataggag
actgttgaaa
cgaggatcca
agcgggcaca
tgtccaacgc
aatgagaaag
ggtactagaa
gacgctatac
tcctgcecatt
cctagatcgc
ggtttacaag
gttaattatg
ccgggacaac
aacagcggct
gcaagtaaaa
ttagaaaacc
tttcctgatc
aatccattga
aaaacatttg
agaccagcta
ccaggagata
agagatacct
agacagggag
ttagcttatg
cagggggttg
cacccgtcac
tcaactatta
gtaaatgaaa
gatatcactg
ccaatggttt
ggatccattc
atggaatggg
ccgcaaattc
tacagaatgc
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tttgtgatga
ttcaaaaaga
agggtgaagg
cattcaatcc
atgatacaag
ttgttgacag
gccaaaaact
ctcctatata
gccttttacc
aacgtgcatc
agcgtcagaa
agaatgctgg
ggacatgggt
gatgtgttct
cttctattat
tctctccaag
taacagttca
ctgagcaggt
aacttccata
catatcaact
tcgtgeeggg
caatttggta
acaaagcaac
taccttttga
tagatcagag
ctatcaaagt
tgttcttage
gagataaaac
atctcttctc
acacagtagt
ggtacacaac
aaaacttcag
atatcagaga
aatcagagga
aaacaacagc
aaaaatgtac
tcctgagact
caagtaatac
atgttattaa
cgatgggacc
cgacggaagt

acattggcag
aatagaggaa
agaacatgaa
tctccctcat
gtacaaaaca
acagatgagc
acttgctaac
tgagattgta
gcaccctgac
tcctcctcag
aactatggaa
agctgatttt
gggagggaca
ctcagcgttt
ttttaataca
tgcttttcaa
tttgaaagag
atctgacaat
tgttttaggt
accaaaatac
aaggaacaca
ctcacaatat
aattttacac
gcagttgaca
gatacaagtg
gaacccatac
gggaggaaga
aagtttcaga
cagcgattta
taggacccct
agaatatcta
actagctgtt
aacattattc
tcagagaaaa
aaatttagaa
aacaccacca
cctggcacag
atatttgaac
aagaaccaga
taacaatctt
ttggaccgca
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/organism=""Porcine parvovirus 4"
/mol_type=""genomic DNA"

/strain=""QT20"

/host=""domestic pig"
/db_xref="taxon:707546"
/country="Viet Nam: Quang Tri province

PL15


https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=707546
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=707546

/collection_date="2019""
CDS 357..2153
/note=""0ORF1"
/codon_start=1
/product="replicase"
/protein_id="Q0W02517.1"
/translation="METYWTGICRLFPDVLKIPGVYEGRY IFEVPISTRDCMKWPDIF
GNENNSENQQSGAAPAAPRENLNSNLVIAVRQAEALFRELQKELRKSCRLGVDPGIFM
QLEEVDSKGGLHLHWCVSVSAGTPRDVLT IFKNTEKKVSLYYFGVEGLSFFVPHKNKH
GAWKSTDEGFI'YNYLLKKLPLKECLYAWTTIGGAIGDACLNTDKRKELLDNRQDPAVI
EELSAPMYKCATGEKMLD IVQWLVDNN ICSESRWENKNALSLYSFLATQAGGYMAKQC
LRIAQQKLLKEKPLGLTLMEFKDMNALRRFQQDEGEMTFDNNRMHY IFAINNYDPKIA
SVIMYFWSMKQTGKRNCVWFYGPATTGKTNMAQA I CHSSANYGNVNWNNANFPFQD 1V
GAQVGWWEEGKMTGDMVEAAKALLGGTALRIDRKCMQSIEVNSPPFLITSNVDMTIVQ
EGSFVSFEHQQPLEDRMIKFSFNMTLPGNFGL I TSEEVKSFFRMGAKLAAQPD IMNCP
I FKKGPAS IRHLVPVGE IPPPKEMKHKRQPLYMRAEPDE 1 QDYPEELDHWFEEEAPKK
KKQKTKNTATKNPAETVEI ITETEFIPAPGKR™
CDS 2303..2917
/codon_start=1
/product=""0RF3"
/protein_id="Q0W02518.1"
/translation="MFGGQGI IPILTWEQLEAFMWAGQGMSIDYYRSCLSDCMLFGEK
FNIHMPKTKNLLLEAEYLYRLFHSGFANSAQGFRERVERWRTESKLRCPQFDRPMDAS
QRHAYLGFFYQALSKLPENASEEDILQT IHDSDDTSKEKFYAFMEK 1QQEPEYVFKEP
DSIPQPEAPVTAVPVETSPTENRYLLLHIKILRKTRWRNVCLVP"
CDS 3181..5367
/note=""0RF2"
/codon_start=1
/product=""capsid"”
/protein_id="Q0W02519.1"
/translation=""MQKHGHWPHLWAPFVDRQMSQE IQQVLKGSTKLSQKLLANFIIA
LWRAKEKIGAPIYEIVKGVFPSVDKKTVESLLPHPDP IPAPPSSPQRGSKRASPPQSP
NAHDEDTMSGHKRQKTMEVESECDKSLLCPTQNAGADFELCGTGGGATNEKGTWVGGT
QFTDTSIRTFGTRRCVLSAFPDTYCSMMSGDAIPSTIFNTPWYYYDLNIMSCHFSPSA
FQTLIEDYDAFRPRSLTVHLKELV IKDVCQQQGLQAEQVSDNNSATLLAFEDVNYELP
YVLGGGQVSVPGHLPGQPYQLPKYSYRTVGKPDPNSGFVPGRNTHPDQGPGHPKASKT
IWYSQYLETQDTEFY ILENHKAT ILHSGNTFSQNYNFPDLPFEQLTQYMWDARRQDNP
LIDQRIQVMSRMYDDGPQKTFAIKVNPY IVPFTVKSTSRPAMFLAGGRFKDGDYSITG
PGDRQKTSFKYYNDPPWI ITRDTYLFSSDLAKTEREQPGPRQGDTVVRTPDGTLIVTT
NALAYGYTTEYLKNIPLLSSKYHGVENFRLAVENERGY SMPGHPSHIRETLFRGKLPS
EIRESTIKSEDQRKEITFPDYMGSVNEKTTANLESQIWSQIPNTDITEKCTTPPLSIW
GMKNPPPMVFLRLLAQMGPPRRSACSGSIPSNTYLNQYCQFLLTYEMEWDV IKRTRKT
VRWNP IPSPQ I PMGPNNLPVY ILNKEGQYRMPTEVWTAKQRPRHRR™

ORIGIN
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https://www.ncbi.nlm.nih.gov/nuccore/MT434669.1?from=357&to=2153
https://www.ncbi.nlm.nih.gov/protein/1927761268
https://www.ncbi.nlm.nih.gov/nuccore/MT434669.1?from=2303&to=2917
https://www.ncbi.nlm.nih.gov/protein/1927761269
https://www.ncbi.nlm.nih.gov/nuccore/MT434669.1?from=3181&to=5367
https://www.ncbi.nlm.nih.gov/protein/1927761270
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gtaaattaat
tgtaaatgat
gtttcaagtc
ttttttggcg
gaccaatcag
tgcgttttgg
aaacctactg
atgaaggacg
atatatttgg
cgcgcgaaaa
gagagctgca
tgcagttaga
ccgctggtac
tgtactattt
cctggaagag
aagagtgttt
ctgataagag
cagctcccat
tggataacaa
cgtttctggc
aaaagttatt
ctctgcggceg
atatctttgc
gcatgaaaca
agactaacat
ataatgcaaa
gaaagatgac
gaatcgaccg
caaatgtgga
cattagagga
tgattaccag
cggacattat
ctgttggaga
gagcggaacc
aagcaccgaa
cggtggagat
tttactatca
acagatacac
gatatcatcg
ggagcaatta
ctgtttaagc
aaatttatta
tgcacaaggt
ccaatttgat
agccctcagt

ttatgcaaag
atgtaaatta
cattaatttg
ggaagcaatt
aatcgagtat
agaccgtcgc
gacaggtatt
ctatattttt
caacgagaat
tcttaatagt
gaaagagctt
agaagtagac
tccgegggat
tggggtggag
cacggacgag
atatgcttgg
aaaggagttg
gtacaaatgt
catctgctct
cacccaggca
gaaagagaaa
ctttcagcag
cattaacaac
aacgggaaag
ggctcaagcc
cttccegttt
tggtgatatg
caagtgcatg
catgactatt
caggatgata
tgaggaagtg
gaactgccct
gatcccaccc
agatgaaatt
aaagaagaaa
tataactgag
gaataaagga
agccacaact
gagaacaata
gaagctttta
gattgtatgc
ttagaagctg
ttcagagaaa
agacccatgg
aaattgccgg

taggaggagc
atttatgcaa
cataatttat
tgattggacg
atattatata
gagcagaact
tgcagacttt
gaagttccta
aatagtgaaa
aatctggtaa
agaaaatcat
tcaaaaggtg
gtgcttacaa
ggcctgaget
ggctttatct
accaccatcg
ctggataata
gccaccgggg
gagagcagat
ggtggataca
cctctggggt
gatgaggggg
tatgatccta
aggaactgtg
atctgccaca
caagatatcg
gtcgaagctg
caatctattg
gtacaagagg
aagtttagct
aaatcttttt
atatttaaaa
ccaaaagaaa
caagactatc
cagaaaacaa
actgaattca
taaactgtac
ggtgtttgac
aaatgttcgg
tgtgggctgg
tatttgggga
aatacctata
gagtagaaag
atgcctcaca
aaaatgcctc

tttttgactc
agtaggaggg
gcaaagagga
ggaactcaag
aggagaccga
ccgtegtttt
ttcctgatgt
tttctacgcg
atcaacagtc
tcgctgttcg
gtcgtttagg
gcttgcactt
ttttcaaaaa
tctttgtgec
acaactatct
gtggagccat
gacaggaccc
agaaaatgct
gggaaaataa
tggctaaaca
tgactctgat
aaatgacttt
aaattgcttc
tgtggtttta
gttctgcaaa
tgggggctca
ctaaagcact
aggttaacag
gaagttttgt
ttaatatgac
ttcgaatggg
aaggacctgc
tgaagcataa
cagaagaact
aaaatactgc
tccctgecacc
ccagcagtag
atccagttag
cggacaaggt
gcaaggaatg
aaaatttaac
tagacttttt
atggagaaca
aaggcatgca
tgaggaagat
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ctcctacttt
gctttttttg
agttaacctg
tcctaatttg
aaaagaggaa
cggcctgtat
tttaaaaata
tgattgcatg
tggcgeggcg
gcaggcggag
ggtagatcct
gcattggtgt
tacagagaag
ccataagaat
gcttaaaaaa
cggtgatgct
agcggtgatc
tgatatcgtg
gaatgctcta
gtgtctgaga
ggaattcaag
tgacaataac
ggtgataatg
cgggcctgcec
ctatggcaat

ggtggggatgg

actgggggga
tccacctttc

aagctttgaa
cctgccgggce
agctaaactt
cagtattaga
aaggcagcca
ggaccactgg
aactaagaac
aggtaagaga
ttgataagtg
aagaggaagc
attataccga
tcaattgact
attcatatgc
cacagtggtt
gaaagcaaac
tacttaggat
attctgcaga

gcataaatta
attggacggg
attggtcagt
cattgacgtg
gtttgtcatt
ttgcagatgg
cctggtgttt
aaatggcctg
cctgcggegce
gctttgttta
ggcattttta
gtgtctgtgt
aaggtctctc
aaacacgggg
ctgccgctga
tgcctaaata
gaagagctct
cagtggctgg
agtctatact
atcgctcagc
gatatgaatg
agaatgcatt
tacttttgga
acaacaggaa
gtgaactgga
tgggaagagg
actgctttgc
ctcataacct
catcagcaac
aattttggtt
gctgcgcaac
catttagttc
ctctacatga
ttcgaagaag
cctgctgaga
tgagtactta
cccctctett
agaaatttca
tactaacatg
attacagaag
caaaaacaaa
ttgccaatag
tgagatgtcc
ttttctatca
ccatacatga
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ttctgatgac
agaatatgtg
tccggttgag
aaagacaagg
ggcagacacc
gacagaagag
aagggaggac
ggaaaaccta
atgcagaaac
caagaaattc
ttcatcatag
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Trinh ty gen theo moi xudi Trinh tir gen theo mdi ngwoc

Hinh 7E. Vi tri thay thé nucleotide trong trinh tw gen VP ciia chiing PPV2-
QNO03 khac biét hoan toan so véi cac chiing tham chiéu
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Phu luc 8: Két qua so sanh ty 1é twong dong

Bang 8A. Ty I¢ twong dong nucleotide (phia dwéi dwong chéo) va amino acid dw doan (phia trén dwong chéo) ciia trinh tw
gen ma hoéa protein cau tric PPV2

STT Chung 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
1 AB076669 98.7 | 954 | 974 | 975 | 953 | 951 | 951 | 956 | 96.2 | 99 | 99.1 | 99.1 | 97.7 | 971 | 97.7 | 954 | 954 | 974 | 959 | 96.7 | 95.1 | 974
2 OL913365 | 98.1 953 | 975|973 | 955 | 954 | 954 | 955 | 96.1 | 995 | 99.6 | 99.6 | 979 | 97.2 | 97.7 | 953 | 95.3 | 975 | 95.7 | 96.3 | 954 | 974
3 OL913366 | 96.1 | 95.8 954 | 956 | 93.7 | 932 | 935 | 98 | 979 | 957 | 956 | 956 | 945 | 974 | 954 | 100 | 98.7 | 954 | 93.9 | 93.3 | 93.8 | 95.7
4 OL913367 | 97.2 | 97 | 96.1 973 | 954 | 951 | 954 | 956 | 96,5 | 97.5 | 97.7 | 97.7 | 96.6 | 96.1 | 985 | 954 | 951 | 100 | 96.9 | 95.7 | 953 | 97.4
5 KY586144 | 97.1 | 96.5 | 955 | 96.6 957 | 953 | 955 | 96.3 | 969 | 975 | 97.7 | 97.7 | 96.7 | 96.6 | 97.5 | 95.6 | 959 | 97.3 | 95.6 | 956 | 95.4 | 98.9
6 KP245944 | 939 | 939 | 94 | 946 | 941 98.7 1992 | 944 | 941 | 955 | 956 | 956 | 96.3 | 943 | 953 | 93.7 | 939 | 954 | 93.6 | 93.3 | 98.6 | 95.7
7 KP245943 | 94.1 | 94 94 | 945|941 | 99 995|942 | 938 | 954 | 955 | 955 | 966 | 941 | 95 | 93.2 | 935 | 951 | 93.3 | 935 | 98.1 | 953
8 KP245940 | 938 | 93.7 | 938 | 944 | 94 99 | 99.5 9441941 | 954 | 955 | 955 | 96.6 | 941 | 953 | 935 | 93.7 | 954 | 93.6 | 935 | 984 | 955
9 MG34501 963 | 96 | 981|962 | 96 | 941|942 | 94 99.1 | 96 | 959 | 959|951 | 97.7 | 959 | 98 | 98.3 | 956 | 939 | 941 | 945 | 96.3
10 MN32614 96.8 | 96.4 | 98.3 | 96.8 | 96.5 | 93.8 | 93.9 | 93.7 | 99 96.6 | 96.5 | 96,5 | 955 | 983 | 96.7 | 97.9 | 98.1 | 96,5 | 94.8 | 94.7 | 94.2 | 96.9
11 MK09238 982|997 | 9 | 971|966 | 94 | 941|939 | 96.2 | 96.6 99.8 1998 | 98.1 | 97.7 | 978 | 95.7 | 95.7 | 975 | 96 | 96.6 | 954 | 97.7
12 MN32618 98.2 | 99.7 | 96 97 | 96.7 | 94 | 942|939 | 96.2 | 96.6 | 99.8 100 | 983 | 975 | 979 | 956 | 95.6 | 97.7 | 96.1 | 96.7 | 955 | 97.8
13 MZ57702 97.8 1993 | 957 | 97 | 963|943 | 944|941 | 959 | 963 | 994 | 995 983 | 975 | 979 | 956 | 956 | 97.7 | 96.1 | 96.7 | 955 | 97.8
14 MK09240 974 1982|952 (963|959 | 95 | 953|951 | 955|958 | 983|983 | 979 96.5 | 96.8 | 945 | 945 | 966 | 95 | 95.6 | 95.7 | 96.8
15 KX517759 | 969 | 96.7 | 969 | 96.3 | 959 | 93.4 | 935 | 933 | 971 | 976 | 97 | 96.9 | 96.7 | 96.1 963 | 974 | 974 | 96.1 | 945 | 95 | 944 | 96.7
16 KC701296 | 97.1 | 96.8 | 96.1 | 98.7 | 965 | 941 | 941 | 94 | 96.2 | 96.8 | 969 | 96.9 | 96.7 | 96.1 | 97.1 954 | 954 | 985 | 96.7 | 96 | 951 | 975
17 JQ860238 96.1 | 95.8 | 100 | 96.1 | 955 | 94 94 | 938|981 | 983 | 96 96 | 95.7 | 95.2 | 96.9 | 96.1 98.7 | 954 | 93.9 | 93.3 | 93.8 | 95.7
18 JQ860240 957 | 954 | 985 | 96 | 953 | 94 94 | 938|979 | 97.7 | 957 | 95.6 | 954 | 949 | 97 | 96.2 | 985 95.1 | 939 | 936 | 941 | 959
19 JQ860243 972 | 97 | 96.1 | 100 | 96.6 | 946 | 945 | 944 | 96.2 | 96.8 | 97.1 | 97 97 | 963|963 | 98.7 | 96.1 | 96 96.9 | 95.7 | 95.3 | 974
10 JQ860248 95.9 | 956 | 954 | 975 | 955 | 934 | 935 | 934 | 95 | 957 | 958 | 957 | 955 | 95 | 956 | 97.8 | 954 | 955 | 975 942 | 935 | 95.6
21 KC687100 | 97.4 | 96.7 | 949 | 96.2 | 95.9 | 929 | 931 | 929 | 953 | 95.7 | 969 | 96.9 | 965 | 96.3 | 95.8 | 96 | 949 | 94.7 | 96.2 | 94.9 93.2 | 955
22 JX101461 93.7 | 93.7 | 93.7 | 943 | 938 | 97.9 | 979 | 978 | 93.9 | 935 | 939 | 939 | 942 | 945 | 93.2 | 938 | 93.7 | 93.7 | 943 | 93.1 | 926 954
23 KF725662 | 96.9 | 96.6 | 95.7 | 96.7 | 98.2 | 942 | 942 | 941 | 96.1 | 96.6 | 96.7 | 968 | 965 | 96 | 96.1 | 96,5 | 95.7 | 953 | 96.7 | 955 | 95.9 | 93.9
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Bang 8B. T¥ 1¢ twong dong nucleotide (phia dwéi duwong chéo) va amino acid di doan (phia trén dwong chéo) ciia trinh tu

hé gen PPV4

STT Chiing 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1 GQ387499 99.3 100 | 986 | 985 | 98.1| 985 98 | 98.2 98 | 98.2 98 98| 99.3| 98.2 98 98
2 GQ387500 99.7 99.3| 986 | 984 | 98.1| 984 98 | 98.2 98 | 98.2 98 98 | 98.7| 98.2 98 98
3 NC 014665 100 | 99.7 98.6 | 985 | 98.1| 985 98 | 98.2 98 | 98.2 98 98| 99.3| 98.2 98 98
4 JQ868714 98.9 99| 98.9 98.7| 988 | 99.5| 98.9 99 | 98.9 99| 98.8| 98.8| 986 | 99.2 99 | 98.9
5 JQ868716 99.2| 99.2| 99.2| 99.2 99.3| 989 | 983 | 984 | 983 | 984 | 983 | 98.3| 98.2| 983 | 982 | 984
6 JQ868715 991 99.1| 99.1| 99.2| 99.7 98.7| 983 984 | 983| 984 | 982 | 982 | 98.1| 98.7| 985 | 984
7 JQ868713 99 99 99| 99.7| 994 | 99.3 98.9 99| 98.9 99| 98.8| 988 | 98.4 | 98.9| 98.7 99
8 GU978967 98.9| 989 | 989 99.2| 99.2| 99.1| 99.3 99.4 100 | 99.4 | 99.4 | 994 98| 98.6 | 98.2| 98.8
9 GU978965 98.9| 989 | 989 | 993 | 99.2| 99.2| 994 | 99.7 99.4 100 | 99.3| 99.3| 98.2| 98.7| 98.3| 98.9
10 GU978968 98.9| 989 | 989 99.2| 99.2| 99.1| 99.3 100 | 99.7 994 | 994 | 994 98| 98.6| 98.2| 98.8
11 GU978964 98.9| 989 | 989 | 99.3| 99.2| 99.2| 994 | 99.7 100 | 99.7 99.3| 99.3| 98.2| 98.7| 98.3| 98.9
12 HMO031135 98.9| 989 | 989 99.2| 99.1| 991 | 993 | 99.7| 99.6 | 99.7| 99.6 100 98| 985 | 98.1| 98.7
13 HM031134 989 | 989 | 989 | 99.2| 99.1| 99.1| 993 | 99.7| 99.6 | 99.7| 99.6 100 98 | 985| 98.1| 98.7
14 MG345027 99.6 | 994 | 99.6 | 98.9 99 99| 989 | 988 | 989 | 988 | 989 | 98.9| 989 98.2 98 98
15 MT434667 98.9| 989 | 989 995| 99.1| 99.2| 993 | 99.2| 99.2| 99.2| 99.2| 99.1| 99.1| 98.9 99.3 | 98.8
16 MT434668 98.8| 98.8| 98.8| 99.5 99| 99.1| 99.3 99 99 99 99| 98.9| 989 | 98.7| 99.6 98.7
17 MT434669 98.9 99| 989 | 99.2| 99.2| 99.2| 994 | 994 | 99.4 | 994 | 994 | 99.3| 99.3| 989 | 994 | 99.3
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Bang 8C. Ty 1é twong dong nucleotide (phia dwéi dwong chéo) va amino acid dw doan (phia trén dwong chéo) ciia trinh tu

ORF1 caa PPV4

STT Chung 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

1 GQ387499 99.3| 100| 989 | 996 | 994 | 99.1| 99.1| 989 | 99.1| 989 | 99.1| 99.1| 99.8| 988 | 989 | 98.8
2 GQ387500 99.7 99.3| 986 | 993 | 99.1| 988 | 988 | 986 | 988 | 98.6| 988 | 988 | 99.1| 984 | 986 | 984
3 NC 014665 100 | 99.7 989 | 996 | 994 | 991 99.1| 989 | 99.1| 989 | 99.1| 99.1| 99.8| 98.8| 98.9 | 98.8
4 JQ868714 99.2 | 99.1| 99.2 99.3| 994 | 998 | 994 | 993 | 994 | 993 | 994 | 994 | 988 | 99.8| 100 | 99.4
5 JQ868716 99.2| 99.1| 99.2| 99.1 99.8 | 994 | 99.1| 989 | 99.1| 989 | 99.1| 99.1| 994 | 99.1| 993 | 99.1
6 JQ868715 99.1| 99.1| 99.1| 99.1| 99.9 99.6 | 99.3| 99.1| 993 | 99.1| 993 | 993 | 993 | 993 | 99.4| 99.3
7 JQ868713 99.2 | 99.2| 99.2| 999 | 99.1| 99.2 996 | 994 | 996 | 994 | 996 | 996 | 989 | 99.6 | 99.8| 99.6
8 GU978967 99.2 | 99.1| 99.2| 99.5| 989 99| 99.6 99.8| 100 | 99.8| 100| 100 | 989 | 996 | 994 | 99.6
9 GU978965 99.1 99| 99.1| 994 | 988 | 989 | 994 | 99.7 99.8| 100| 99.8| 99.8| 988 | 99.4| 99.3| 99.4
10 GU978968 99.2| 99.1| 99.2| 995 | 98.9 99| 99.6 | 100 | 99.7 99.8| 100| 100 | 98.9 | 99.6 | 99.4| 99.6
11 GU978964 99.1 99| 991 | 994 | 988 | 989 994 | 99.7| 100 | 99.7 998 | 99.8| 98.8| 99.4 | 993 | 994
12 HMO031135 99.1| 991 991 994 | 989 989 | 995| 99.9| 99.7| 99.9 | 99.7 100 | 989 | 996 | 99.4| 99.6
13 HMO031134 99.1] 991 991 994 | 989 989 | 995 999 | 99.7| 99.9| 99.7| 100 989 | 996 | 994 | 99.6
14 MG345027 99.7| 994 | 99.7| 99.1| 991 99| 991 | 99.1| 989 | 99.1| 989 | 99.1| 99.1 98.6 | 98.8| 98.6
15 MT434667 99.2| 99.1| 99.2| 99.7| 991 | 99.1| 99.7| 996 | 995| 996 | 995| 99.6 | 99.6 | 99.1 99.8 | 99.6
16 MT434668 99.2| 99.2| 99.2| 998 | 99.1| 99.2| 99.7| 994 | 993 | 994 | 993 | 99.4 | 994 | 99.1| 99.7 99.4
17 MT434669 99.2| 991 99.2| 996 | 991 99.1| 99.7| 996 | 995| 996 | 995| 996 | 996 | 99.1| 99.8 | 99.6
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Bang 8D. Ty 1é twong dong nucleotide (phia dwéi dwong chéo) va amino acid dw doan (phia trén dwong chéo) cia trinh tw

gen ma hda protein cu tric (OFR2) PPV4

STT Chung 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1 GQ387499 995 | 100 | 99.7| 99.4 | 995| 99.1| 993 | 994 | 993 | 994 | 993| 993 | 100 | 99.3| 99.3| 99.3
2 GQ387500 99.8 995| 998 | 995 | 99.7| 993 | 994 | 995| 994 | 995| 994 | 994 | 995 | 994 | 994 | 994
3 NC 014665 100 | 99.8 99.7| 994 | 995| 99.1| 993 | 994 | 993 | 994 | 993 | 993| 100| 99.3| 99.3| 99.3
4 JQ868714 98.9 99| 98.9 99.7 | 998 | 994 | 995| 99.7| 995| 99.7| 995 | 995| 99.7| 995| 995 995
5 JQ868716 99.3| 994 | 993 | 99.3 99.8 | 99.7| 99.8| 100| 99.8| 100 | 99.8| 99.8| 994 | 994 | 99.4| 99.8
6 JQ868715 994 | 994 | 994 | 99.3| 99.9 995| 99.7| 99.8| 99.7| 998 | 99.7| 99.7| 995 | 995| 99.5| 99.7
7 JQ868713 989 | 989 | 989 | 996 | 994 | 994 995 | 99.7| 995 | 99.7| 995 995| 99.1| 991 | 99.1| 995
8 GU978967 99.2| 993 | 99.2| 99.2| 99.8| 99.7| 994 99.8| 100 | 99.8| 99.7| 99.7| 99.3| 99.3| 99.3| 99.7
9 GU978965 99.2| 993 | 99.2| 99.2| 99.8| 99.7| 99.4 | 99.8 99.8| 100 | 99.8| 99.8| 994 | 994 | 994 | 99.8
10 GU978968 99.2| 993| 99.2| 99.2| 998 | 99.7| 99.4| 100 | 99.8 99.8 | 99.7| 99.7| 993 | 99.3| 99.3| 99.7
11 GU978964 99.2| 993| 99.2| 99.2| 998 | 99.7| 99.4 | 99.8| 100 | 99.8 998 | 99.8| 99.4 | 994 | 994 | 99.8
12 HMO031135 99.2| 993 | 99.2| 99.1| 99.7| 99.6| 993 | 99.8| 99.7| 99.8 | 99.7 100 | 99.3| 99.3| 99.3 | 99.7
13 HM031134 99.2| 993| 99.2| 991 | 99.7| 996 | 993 | 99.8| 99.7| 99.8| 99.7| 100 99.3| 99.3| 99.3| 99.7
14 MG345027 100 | 99.8| 100 | 989 | 993 | 994 | 989 | 99.2| 99.2| 99.2| 99.2| 99.2| 99.2 99.3| 99.3| 99.3
15 MT434667 99 | 99.1 99| 994 | 994 | 994 | 991 | 993 | 993 | 993 | 993 | 99.2| 99.2 99 100 | 99.3
16 MT434668 98.9| 989 | 989 | 995| 99.2| 99.2| 99.2| 99.1| 99.1| 99.1| 99.1 99 99 | 989 | 99.7 99.3
17 MT434669 99.2| 993 | 99.2| 99.2| 99.7| 996 | 993 | 996 | 996 | 996 | 99.6| 995 995| 99.2| 99.3| 99.1
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Bang 8E. T¥ 1¢ twong dong nucleotide (phia dwéi duwong chéo) va amino acid di doan (phia trén dwong chéo) cia trinh tu
khung doc mé ORF3 cua PPV4

STT Chung 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1 GQ387499 100 | 100 | 100| 100 | 100 | 100 99 | 99.5 99| 995 100| 100| 100 | 100 | 100 | 100
2 GQ387500 99.6 100 | 100 | 100| 100 | 100 99 | 99.5 99| 995 100| 100| 100 | 100 | 100 | 100
3 NC 014665 100 | 99.6 100 | 100 | 100 | 100 99 | 99.5 99| 995, 100| 100| 100 | 100| 100 | 100
4 JQ868714 99.8 | 99.8| 99.8 100 | 100 | 100 99 | 99.5 99| 995, 100| 100| 100 | 100| 100 | 100
5 JQ868716 99.8 | 99.8| 99.8| 100 100 | 100 99 | 99.5 99| 995| 100| 100| 100 | 100 | 100 | 100
6 JQ868715 99.8 | 99.8| 99.8| 100 | 100 100 99 | 99.5 99| 995 100| 100| 100 | 100 | 100 | 100
7 JQ868713 99.8 | 99.8| 99.8| 100 | 100 | 100 99 | 99.5 99| 995, 100| 100| 100 | 100| 100 | 100
8 GU978967 99.1| 99.1| 99.1| 993 | 99.3| 99.3| 99.3 985 | 100 | 98.5 99 99 99 99 99 99
9 GU978965 996 | 996 | 996 | 99.8| 998 | 99.8| 998 | 99.1 985| 100 | 995 | 995| 995 | 995| 995 | 995
10 GU978968 99.1| 99.1| 99.1| 993 | 993 | 99.3| 993| 100 | 99.1 98.5 99 99 99 99 99 99
11 GU978964 99.6 | 99.6| 996 | 99.8| 99.8| 998 | 998 | 99.1| 100 | 99.1 995 | 995| 995 | 995 | 995 | 99.5
12 HMO031135 99.8| 99.8| 99.8| 100| 100| 100 | 100 | 99.3| 99.8| 99.3| 99.8 100 | 100 | 100 | 100 | 100
13 HM031134 99.8| 998 | 99.8| 100 | 100| 100 | 100 | 99.3| 99.8| 99.3| 99.8| 100 100 | 100 | 100 | 100
14 MG345027 100 | 99.6| 100 | 99.8| 99.8| 998 | 998 | 99.1| 99.6 | 99.1| 99.6 | 99.8 | 99.8 100 | 100 | 100
15 MT434667 99.6 | 996 | 996 | 99.8| 99.8| 998 | 998 | 99.1| 99.6 | 99.1| 99.6| 99.8| 99.8| 99.6 100 | 100
16 MT434668 99.6 | 996| 996 | 99.8| 99.8| 998 | 998 | 99.1| 99.6 | 99.1| 99.6| 99.8| 99.8| 99.6 | 99.6 100
17 MT434669 99.8| 998 | 99.8| 100| 100| 100| 100 | 99.3| 99.8| 99.3| 99.8| 100| 100 | 99.8| 99.8| 99.8
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