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Hué, ngay 12 thang 6 nim 2024
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MO DPAU

1. TINH CAP THIET CUA DE TAI

Chét luong sinh san cua con nai dong gop vai trd quan trong cung cip
ngudn gidng tét cho chan nudi lon. O cac nudc c¢6 nganh chin nudi lon phat
trién, trong d6 c6 Viét Nam, dan lon nai thuong gap cac van dé lién quan dén
suy giam kha nang sinh san. Virus Parvo trén lgn (Porcine Parvovirus-PPV)
duoc xem la nguyén nhan gay nén Hoi chiing suy giam kha nang sinh san ¢ lon
nai voi cac dau hiéu dac trung 1a thai chét luu, thai khd, chét phoi va vo sinh
(Stillbirth, Mummification, Embryonic Death and Infertility-SMEDI), lam anh
huong nghiém trong dén chat luong sinh san ctia dan lon nai.

Vé 1y thuyét, PPV 1a virus DNA soi don, qué trinh sao chép vat liéu di
truyén st dung bd may sao chép DNA cuia vat chu, vi thé PPV duoc cho 1a c6
ty 1 bién doi di truyén thap. Tuy nhién, cic cong trinh nghién ctru trong nhiing
nam gan day cho thdy mic do thay thé nucleotide ciia PPV 1a tuong dwong véi
virus RNA (khoang 10 thay thé/vi tri/nam) (Streck va cs, 2011). Ching PPV
phan 1ap & Btrc nam 1964 c6 su khac biét di truyén 16m so véi cac chung tham
chiéu trén GenBank va chung virus vaccine hién dang sir dung. Tinh dén thang
9/2022, da c6 tam chung PPV (1-8) dugc x4c nhan. Nhitng nim gan day, nganh
chin nudi lon bi anh huong rit nhiéu do xuat hién nhiéu dich bénh nhu bénh
tai xanh, 16 mom long méng, tiéu chay cap, vi thé nguy co nhiém cac loai tac
nhan gay bénh 1a rat cao. Khi con vat nhiém bénh, hé mién dich suy giam nhanh,
tao co hoi tot cho cac tac nhan gy bénh khic dang & trang thai tiém an c6 the
bung phat. Diéu nay cling dong nghia véi viée ting nguy co tai to hop di truyén
giita cac chung/phan nhom virus. Mic du PPV da xuat hién va ton tai véi thoi
gian dai trén pham vi toan thé gidi, cac vaccine str dung hiéu qua trong ba thap

ky nay, nhung trudc thuc té trén, viéc kiém soat, theo ddi, danh gia bién doi di



truyén va dich té hoc phan tir ctia virus nay 1a thuc su can thiét. Nghién ctru
phat hién cac chung PPV luu hanh trén thyc té va tim hiéu dic diém phan tir
gen mé hoa protein cu tric ctia chung s& cung cap nhitng thong tin quan trong
cho cong tac xay dung chuong trinh vaccine dat hiéu qua téi wu trong phong
ngira PPV trén lon. Cac cong bd gan ddy xac nhan c6 bon ching PPV (1- 4) luu
hanh trén lgn nudi tai nudc ta (Giap 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 lap trén lon nudi & mién Trung Viét Nam. Xuat phat
tr co s& khoa hoc va thuc tién trén, chung toi tién hanh deé tai: “Nghién ciru
diic diém phan tir gen mi héa protein ciu tric cia virus Parvo trén lon
(Porcine Parvovirus - PPV) ¢ mot s tinh mién Trung Viét Nam” nham
cung cap co so khoa hoc quan trong dé danh gia mirc do tién hoa phan tir cua
PPV, g6p phan kiém soat Hoi chimg SMEDI trén lon 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 chung PPV luu hanh & lon nudi tai mot s6 tinh mién Trung thdng qua khao
sat ddc diém di truyén cta virus PPV.
2.2. Muc tiéu cu thé

- Phat hién duoc cac chung PPV 1, PPV2, PPV3 va PPV4 luu hanh & cac
tinh mién Trung.

- Xac dinh duoc trinh ty nucleotide gen ma héa protein céu tric cta cac
chung PPV phan 1ap duoc ¢ cac tinh mién Trung Viét Nam.

- Phan tich, danh gia duogc cac bién ddi di truyén o0 muc do nucleotide va
amino acid suy dién ctia gen m hoa protein cau trac ctia PPV phan 1ap duoc &

cac tinh mién Trung Viét Nam.



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

- MAu mau, mo phdi lon ¢ d6 tudi giét thit duge thu tai cac 16 mod thude
bay tinh mién Trung (Quang Binh, Quang Tri, Thira Thién Hué, Pa Ning,
Quang Nam, Quang Ngai va Binh Dinh).

- Tach chiét DNA tbng s6 tir cac mau thu duoc.
3.2. Phan 1ap va sang lgc cac ching PPV

Str dung cac cip mdi dic hiéu véi timng ching PPV dé khuéch dai doan
gen tuong tng bang phan tng PCR, tir d6 x4c dinh ty 16 mau bi nhiém cac
chung PPV ¢ ting dia phuong.
3.3. Khuéch dai va xac dinh trinh tw nucleotide gen mi héa protein ciu
truc cua PPV

- St dung cac mdi ddc hiéu véi timg doan gen nham khuéch dai gen ma
hoéa protein cau tric PPV,

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

- Ghép ndi va hiéu chinh trinh tu gen dya trén két qua phan tich trinh tu
nucleotdide.
3.4. Phan tich, danh gia bién d6i trinh tw nucleotide va amino acid suy dién
tir gen ma hoa protein cdu triic va xdy dung ciy phat sinh chiing loai cac
chung PPV

- Phan tich danh gia mirc d6 twong dong trinh ty nucleotide va amino
acid tuong tmg gitra cac chung PPV phan lap bang phan mém GenDoc 2.6;
so sanh bién d6i di truyén voi cac chung PPV di phén 1ap trong khu vuc va
trén thé gidi.

- Xay dung cay phat sinh chung loai dya trén trinh ty h¢ gen va gen ma

hoéa protein cau triic bang phin mém MEGA X dé danh gia xu hudng bién d6i



di truyén, dong thoi xac dinh phan nhém cac chung PPV dang luu hanh tai cac
tinh khu vye mién Trung Viét Nam véi cac ching PPV luu hanh trong khu vuc
va trén thé gii.

4. PHAM VI NGHIEN CUU

- Céc ching PPV trén lon thuong pham ¢ do tudi giét mo.

- Dia diém thu miu: Bay tinh khu vic mién Trung (Quang Binh, Quang
Tri, Thira Thién Hué, Da Nang, Quang Nam, Quang Ngii va Binh Dinh).

- Pia diém nghién ctiru: Phong Cong nghé Sinh hoc dong vat (P601-602,
nha B4), Vién Cong ngh¢ sinh hoc, Vién Han 1am Khoa hoc va Cong nghé Viét
Nam, s6 18, duong Hoang Quéc Viét, phudng Nghia Do, quan Cau Gidy, thanh
phb Ha Noi.

- Thoi gian nghién ctru: 2019-2023.

5. NHUNG PONG GOP MOI CUA LUAN AN

- Xac dinh duoc ty 16 mau bi nhiém va ty 1é ddng nhiém ctia bon ching
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 ctia ba ching
PPV2 (M3 s6 GenBank: OL913365, OL913366 va OL913367) va trinh tu hé
gen cuia hai chung PPV4 (M4 s6 GenBank: MT434668 va MT434669) phan lap
& mién Trung.

- Phan tich duoc mdi quan hé di truyén cua cac chung PPV2, PPV3 va
PPV4 phén lap tai mién Trung véi cac chung 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 gid mutc d6 bién ddi di truyén, cdy phat
sinh chung loai cac chung PPV phan 1ap dugc ¢ mién Trung Viét Nam va so
sanh véi cac chung PPV luu hanh trong khu vuc va trén thé gidi s& 1a thong tin

c6 gia tri trong cac nghién ctru vé dich t& hoc phan tir cac ching PPV, hd tro



hiéu qua cho cong tac quan 1y, kiém soat bénh trén lon, dic biét dbi vai Hoi
chting SMEDI, gop phan lam giam thiéu nhiing thiét hai kinh té cho nganh chin
nudi lon tai cac tinh mién Trung néi riéng va Viét Nam néi chung.

- Cung cip nguyén liéu di truyén lam co sé khoa hoc cho viéc lwa chon
chung virus dé san xuat va phat trién vaccine PPV tai cac tinh mién Trung Viét
Nam, dong thoi phuc vu nghién ctru, giang day va dao tao cac chuyén nganh

Sinh hoc, Cong nghé sinh hoc, Chan nudéi va Tha y ¢ cac 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

Chan nudi lon xép vi tri hang dau trong cic nganh chin nudi ¢ nudc ta,
cuing véi canh tac lia nudc da tré thanh hai hop phan quan trong trong hé théng
san xudt nong nghiép & Viét Nam. Thit lon chiém dén hon 70% trong co ciu
cac loai thit str dung trong bira an ctia ngudi Viét. Theo s liu ciia Tong cuc
théng ké (2022), chin nudi lon chiém 60-64% trong co ciu dan vat nudi cia
Viét Nam & giai doan 2020-2023.

Vé quy mé, chin nudi lon & nude ta trude kia chil yéu 1a chin nudi truyén
théng theo nong hd vo1 mat s6 1o thé nhu tan dung duoc nguén 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 thip, khong
gian chuéng trai da phén nhé hep, mat do nudi cao, nang sut thép, khoé 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 doi tir chan nudi theo quy
mo nho 16 sang quy mo trang trai chuyén nghiép. Thuc té cho thay trong 5 nim
vira qua, ty 1¢ chan nuéi nong hd giam tir 5-7%/nam, riéng ndm 2019-2022, loai
hinh chin nudi theo nong ho da giam 15-20%. Hién nay san luong lon san xuat
trong ndng ho nhé 1€ giam con 35-40%; san luong lon san Xuét trong hg chuyén
nghi¢p va trang trai dat chiém 60-65% (Cuc Chéan nuoi, 2023). Déng thoi, viéc
tmg dung khoa hoc cong nghé trong san xuat da hd tro tich cuc cho nganh chin
nudi lon & nudc ta phat trién theo huéng cong nghiép khép kin nham nang cao
san luong, rat ngan thoi gian va tiét kiém chi phi san xuét.

V& san luong, sb lidu tir Téong cuc Thong ké (2023) cho thay san luong
thit lon hoi xuét chuéng nam 2019 cta ca nudc dat ~4,1 triéu tAn va tiép tuc

giam trong nam 2020, xuéng con ~4,04 triéu tdn do anh huong cua dich ta lon



chau Phi. Sau do6, san lugng thit lon hoi da tang trudong trd lai trong nam 2021
va 2022 tuong ung dat ~4,2 triéu tAn (tang ~4.,9 % so v&1 nam 2020), dat ~4,5
triéu tAn nam 2022 (tang ~6,7% so v&i nam 2021). Trong 6 thang dau nam
2023, tong dan lon ca nudce ude ting 2,5% so véi cung ky ndm 2022, san luong
thit lon hoi xuét chuéng ude dat 2,3 triéu tan, tang 6,5% so voi cung ky nam
2022 (Téng cuc Théng ké, 2023).

Nhitng thanh twu trén 12 két qua cta viéc phat huy nhitng vu diém cta chin
nudi lon tai Viét Nam, bao gébm: Thoi gian chin nudi ngin, stc ting trudng
nhanh, chu ky tai san xuit ngan, cing véi nhiing loi thé tu nhién va tan dung
ngudn phu pham ndng nghiép (Bé va cs, 2016). Tuy nhién, khi hau nhiét doi gio
mua v6i dac trung nong am mua d3 khién nhiéu loai tic nhan gay bénh trén lon
ton tai va luu hanh trong tho1 gian dai trén dan lon ndi dia. Trong do, dich Ta lon
chau Phi, dich Lo moém long méng va dich Tai xanh 14 ba dai dich da gay thiét
hai dang ké cho nganh chin nuéi lon & nudc ta trong thoi gian gan day.

Dich T4 lon chau Phi (African swine fever-ASF) xuét hién & Viét Nam
vao nam 2019 va gay ra thiét hai ning né cho nganh chan nudi lon. Tinh dén
cudi nam 2019, dich da xdy ra tai 8.527 xa thudc 667 huyén cua tat ca cac dia
phuong trén ca nudc voi tong sd lon tiéu huy gan 6 triéu con, twong duong véi
tong trong lwong 340,8 nghin tan (Tong cuc Théng ké, 2021). Nhin chung, dot
dich nay da gay ra thiét hai dang ké: Téng dan lon sut gidm manh; san lugng
thit lon hoi xuat chudng trong nim 2019 giam sau so v&i nam 2018; tinh dén
cubi 2019, tong dan lon ca nude giam 25,5% so voi cung thoi diém nim 2018
(Toéng cuc Thong ké, 2021).

Sau dich Ta lon chau Phi, L& mém long méng (LMLM) (Foot-and-mouth
disease-FMD) & lon 1a dai dich thir hai gay thiét hai ning né cho nganh chan
nuodi lon Viét Nam. Tur nam 2016 - 2020 (thang 6/2020), Viét Nam da xay ra
1.760 6 dich LMLM tai 1.461 x4, phuong, thi tran tai 337 huy¢n, thi xa, thanh
phé cua 57 tinh, thanh phd; sd gia siic mac bénh 1a 76.805 con, sb gia suc bi
chét va tiéu huy 1a 36.428 con, trong d6, sé luong lon bi tiéu huy 1én dén 34.275



con (chiém ty 1& 94%). Dich x4y ra traim trong nhét vao cac nam 2018 va 2019,
chu yéu trén dan lon chua duoc tiém phong vaccine LMLM. Muc tiéu cua
Chuong trinh qubc gia phong chdng dich bénh LMLM giai doan 2021-2025
bao gdm ngin chin s 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 la bénh Tai xanh
xuét hién 1an dau tién tai Viét Nam vao nam 2007, lam hang chuc nghin con lon
mac bénh va bi tiéu huay. T nam 2008, Viét Nam da st dung vaccine va thuc
hién ¢ hiéu qua cac bién phap phong, chéng dich tai xanh. Két qua 1a tir nim
2014 dén nay, dich Tai xanh van xuét hién, nhung chi rai rac ¢ s6 it ho chan nuéi
lon nho 1€ tai mot vai dia phuong. So vdi dich LMLM, bénh Tai xanh c6 chiéu
huéng duoc kiém soat tot hon nhiéu do viée st dung vaccine c6 hiéu qua. Tuy
nhién, virus gdy dich bénh Tai xanh van ton tai trong quan thé lon (Thuy va cs,
2015). Do d6 trong nam 2020 va giai doan t6i, van s& xuat hién cac 6 dich nho
1é trén dia ban ¢6 6 dich cii va & nhitng khu vuc c6 nguy co cao.

Bén canh d6, mot sd dich bénh nhu bénh Phé thuong han, bénh Ty huyét
trung, bénh Poéng diu, Hoi chimg suy hé hap & lon (Porcine Respiratory
Disease Complex-PRDC), Hoi chimg coi coc sau cai sita (Postweaning
Multisystemic Wasting Syndrome-PMWS), bénh tiéu chay & lon... van thudng
xuyén xay ra khién nganh chan nudi gip khong it kho khan, thach thic.

Hién tai, viéc cing cb va ting cuong cac bién phap thi y phong, chong
dich bénh trong chan nudi lon & nudc ta da khién tinh hinh dich bénh trén
lon dang timg budc dugc kiém soat, ddy ciing chinh 13 thoi diém thuan loi
cho nguoi chin nudi tai dan, khoi phuc san xuat. Nam 2021, dan lon trong
nudc da phuc hoi tré lai, sb lugng ca thé trong dan lgn tai mot sb tinh khu
vuc mién Trung nam 2021 duoc trinh bay ¢ Hinh 1.1 theo s liéu ciia Tong
cuc Thong ké (2022).
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Hinh 1.1. Bin d6 thong ké s6 lwong lon nudi & mdt sé tinh mién Trung (Tong
Cuc théng kg, 2022)

Tuy nhién, thuce té cho thiy viéc tai dan tai cac dia phuong nhin chung van
con cham, dac biét trong nhiing thang dau nam vi mot sd nguyén nhan nhu: Thiét
hai kinh té nang né sau dich, gia lon gidng ludn ¢ muc cao (tir 2,5-3,0 tridu

ddng/con), tam 1y lo ngai dich bung phat khi chua c6 vaccine phong bénh. Viéc



tai dan chi yéu dién ra ¢ cac co so va doanh nghiép chin nudi véi quy mo 16n,
da ngudn luc va chi 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 nuwéc ta thuong xuyén phai doi mit.
Nguyén nhan chinh cta hién tuong nay la trong thoi gian dién ra dich bénh, sd
lwong lon nai bi giam, co s& san xuit con gidng khong thuc hién phéi gidng va
han ché cho lon sinh san, khién gia lon giéng trén thi trudng sau do tang cao
(Tén, 2020). Mat khéac, chét luong sinh san ctia dan lon nai van bi anh huong
bdi mot s6 tac nhan giy suy giam kha ning sinh san. Trong d6, PPV da dugc
xéac nhan 13 tic nhan chinh gay Hoi chimg SMEDI trén lon ¢ khu vuc mién
Trung Viét Nam tir nhitng nam 1990 (Hung, 1999).

Nhiém PPV gy hong thai, 1am suy giam chat luong sinh san ¢ dan lon
nai va anh hudng dén viéc san xuét lon giéng, gay thiét hai dang ké cho nganh
chan nuoi lon (Streck va Truyen, 2020). Mat khac, nghién ctru cua Quan va cs
(2019) trén pham vi toan qudc di xac nhan PPV 1a yéu t6 kich hoat cho Hoi
chtng coi coc sau cai sita. P6i tuong 1am sang chinh ctia PPV 1a lon nai mang
thai, tuy nhién, virus Ivu hanh trén lon & moi Ira tudi va khong phéan biét giéi
tinh (Thuy va cs, 2021). Do do, viéc ching ngtra vaccine PPV cho lgn nai hau
bi chi c6 tac dung giam nhe cac triéu chiing lam sang ma khong thé loai bod
hoan toan virus ra khoi dan lon (Serena va cs, 2021). Pong thoi, nham han ché
t61 da chi phi cho chin nuéi, nhiéu néng ho cé thé da dimng tiém phong vaccine
PPV, khién cho Hoi ching SMEDI van xuat hién thudng xuyén véi tén goi 1a
“bénh thai go”.

1.2. GIOI THIEU VE PPV VA BENH DO PPV O LON
1.2.1. Phan loai PPV
PPV (Porcine Parvovirus) thudc:

Ho: Parvoviridae Phan ho: Parvovirinae Chi: Protoparvovirus
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Loai: Ungulate protoparvovirus

Phén loai: Porcine parvovirus (PPV)

Ho Parvoviridae 1a ho duy nhat trong bo Piccovirales va 16p
Quintoviricetes, bao gébm ba phan ho: Densovirinae, Hamaparvovirinae va
Parvovirinae; c6 tong cong 26 chi va 126 loai; duge Uy ban Qudc té vé phan
loai virus (International Committee on Taxonomy of Viruses-ICTV) cong nhan
vao nam 2020. Phéan ho Parvovirinae 1dy nhiém trén dong vat c6 xuong song
bao gém 10 chi, trong do, bdn chi chtra cc virus lay nhiém & lon (Walker va
cs, 2020), bao gém:

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

- Copiparvovirus (loai U. copiparvovirus 2 va 4)

- 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 ngudn tir
tir “parvum” trong tiéng Latin, c¢6 nghia 1a “nho” va phu hop véi thanh ngir “sed
parva forti” véi ¥ nghia “nhd nhung hung manh” (Jager va cs, 2021). Thong
tin phén loai cac ching PPV1-7 theo ICTV va ching PPV8 duoc phat hién gan
day o Trung Qudc (Gou va cs, 2022) duogc trinh bay ¢ Hinh 1.2.
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Parvovirinae Densovirinae Hamaparvovirinae

¢ .

Hinh 1.2. So' @6 md ta phan loai hién tai cia PPV

Hién tai, theo phan loai cua ICTV, PPVI la mot thanh vién cua ho
Parvoviridae, phan ho Parvovirinae, chi Protoparvovirus, loai U.
protoparvovirus 1; PPV2 (U. tetraparvovirus 3) va PPV3 (U. Tetraparvovirus
2) thudc chi Tetraparvovirus; PPV4 (U. copiparvovirus 2), PPV5 (chua c6 tén
loai) va PPV6 (U. copiparvovirus 4) thuoc chi Copiparvovirus; PPV7 (U.
chaphamaparvovirus)  thuéc  phan  ho  Hamaparvovirus, chi
Chaphamaparvovirus va PPV8 duogc dé xuit boi Guo va cs (2022), hién chua
dugc ICTV phan loai (Hinh 1.2).
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1.2.2. Pic diém sinh hoc ciia PPV
1.2.2.1. Hinh théai

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

PPV la virus khong vo, ¢ kich thude nho, tron, duong kinh virion khoang
18-26 nm, ciu tric d6i xtmg 20 mat (Hinh 1.3). Trong luong phén tir virion 14
5,3x10° Dal. L&i cua PPV 1a mot phan tir DNA soi don c6 trong lugng 1,4x10°
Dal; chiém 26,4% trong lugng virion nguyén ven (Berns va Hauswirth 1983;
Molitor va cs, 1983).
1.2.2.2. Protein capsid

Capsid 14 16p v protein c6 chirc ning bao vé vat chat di truyén cia virus,
dong vai trd quan trong trong qua trinh xdm nhap, quyét dinh tinh khang nguyén
va pham vi vét cht cta virus; dong thoi, capsid ciing 1 d6i tuong cta hé mién
dich vat chu (Cadar va cs, 2013; Simpson va cs, 2002).

Capsid ctia PPV 1a vo protein hinh ciu bao gdm 60 ban sao ctia VP1 hoic
VP2 sép xép theo ciu trac da dién dbi xtng (Hinh 1.4) (Chapman va Rossmann,
1993). Mbi tiéu don vi capsid dugc tao nén béi tdm chudi B doi song song, mot
cAu tric pho bién cua capsid virus, cting véi mot chudi xodn a va bén vong
loop. Cac amino acid cia vong loop dinh vi theo truc 2- va 3- clia cau triic d6i
xung, ching khéac nhau tuy thudc vao tirng chung PPV va dugc xem la quan

trong d6i voi kha ning mién dich va 1ay nhiém (Simpson va cs, 2002). Mot sd
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amino acid trung tinh ndm & bé mit bén trong vo capsid ciia PPV. Pic diém
nay cho thay sy bat thudng, vi ndim & mit trong capsid ctia hau hét cac virus
khac 1a cac amino acid co ban, ching dong vai tro tuong tac véi cac nhom
phosphat ctia phan tr DNA (Xie va Chapman, 1996) dan dén phan tng entapy
tinh dién cao vdi cac phan tr DNA, dam bdo qua trinh 130 hoa 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 licu di truyén cua PPV la ssDNA, mach th'fmg, vai kich thude phan to
dao dong trong khoang 5-6 kb, tuy thudc vao tirng chung PPV (Molitor va cs,
1983). Trinh ty phia 2 dau tdn cing ctia PPV tao nén cau tric kep toc
(Palindromic hairpin structure) (Hinh 1.5) dang hinh chit “Y”” hodc chit “T” vé1
kich thudc tir 120-200 bp (Bern va Hauswirth, 1983).

3! o'
Hinh 1.5. Céu triic kep téc & hai dau tin cling ciia hé gen PPV (Zimmermann, 2006)

Mic du kich thudc hé gen nho, nhung ciu 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) lam ting kha ning ma hoa
ctia hé gen PPV, cho phép mét gen c6 thé c6 nhiéu hon mot khung doc ma, vi
thé c6 thé ma hoa cho nhiéu protein khac nhau, thyc hién cac chirc nang sinh
hoc khac nhau trong qua trinh ton tai va nhan lén cua virus (Hinh 1.6). ORF1
ma hoa cho céc protein khong cau triic (non-structural protein-NS) bao gdom
NS1, NS2 (Bergeron va cs, 1993); ORF3 (chi c6 6 PPV4) 1a mdt khung doc mo
nho, ndm & 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 céc helicase va nickase
can thiét cho qua trinh sao chép va biéu hién gen cta virus (Xie va cs, 2022).
ORF2 ma hoa cho cac protein vo capsid (Viral coat and capsid protein-VP) bao
gébm VPI va VP2 duoc phién ma tir hai trinh tw gen ma hoéa trim 1én nhau.
Protein ciu triic thir ba (VP3) tao nén tir viéc bién d6i sau dich ma caa VP2 (Tu
va cs, 2015; Farr va cs, 2006; Simpson va cs, 2002). Ngoai ra, mdt protein
khéng cdu trac (SATp) duoc biéu hién tir cing mRNA ctia VP2, véi diém khoi
dau cham hon bay nucleotide so v6i codon mé dau caa VP2 (Mietzsch va cs,
2019; Zadori va cs, 2005), dong vai trdo ddy nhanh qua trinh ly giai cua té bao

va giai phong virus (Mészaros va cs, 2017).
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Hinh 1.6. C4u 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 mé khac nhau,
ma hoa cho protein khong cdu trac (NS1-NS3) va protein cau trac (VP1, VP2).
Cac mau khac nhau biéu thi cac protein dugc dich ma tir cac ORF tuong ung
(Zimmermann, 2006).

Kich thudc h¢ gen va gen VP cua PPV1, PPV2, PPV3 va PPV4 dugc trinh
bay ¢ Bang 1.1.

Bang 1.1. Kich thwéc hé gen va gen VP ciia cac ching 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 d6, chiing duoc xac dinh ¢ lién quan dén Hoi chimg SMEDI va sy phan
bb cua ching trén toan thé gidi cling da dugc xac nhan trén ca lon nha va lon
rimg khong phan biét gidi tinh, d6 tudi, tinh trang stc 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 6n dinh ctia PPV véi diéu kién mdi trudng ty nhién gitp chung c6 kha
nang ton tai va truyén nhiém trong thoi gian dai théng qua chudng trai, dung cu
chan nudi, trang phuc ctia nguoi chan nuoi... (Truyen va Streck, 2012). PPV
bén véi cac yéu té moi truong, cd thé chiu duge ngudng pH rong tir 3,0-8,0; cO
kha ning chiu nhiét hang gio & 90°C va dé khang tot v6i nhicu chat sat tring

thong thuong (Eterpi va cs, 2009).
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PPV lay nhiém giira céc ca thé lon qua ba con dudng chinh: Thtic in, nudc
udng va phdi gidng. PPV xam nhiém vao co thé lon qua mii, miéng va dudng
sinh duc, sau d6 lay lan qua hé thong tuan hoan mau dén céc co quan khac nhu
tim, phé)i, than, 14 lach, nd1 mac tir cung va rudt non cua lon (Streck, 2013; Paul
va cs, 1979). Céc ca thé lon bi nhiém PPV nang s& thai virus thong qua phan,
nude tiéu va cac dich bai tiét, khién toc d6 1ay nhiém PPV trong dan lon tré nén
nhanh chong. Viéc tdch-nhap dan tir nhitng trang trai lgn khac nhau hay thdm
chi sy di chuyén ctia mot sé loai gam nham (Truyen va Streck, 2012) ciing ¢6
thé lay nhiém PPV cho cac dan lon sach bénh. PPV c6 thé truyén qua tinh dich
thong qua giao phdi tryc tiép hodc gieo tinh nhan tao tir tinh dich cta lon noc
mic bénh (Mészaros va cs, 2017).

Cac nghién ctru thuc nghiém va dich t& hoc da ching minh réng nhiém
PPV trong khoang thoi gian ntra dau thai ky co6 thé dan dén suy sinh san & lon
nai mang thai. Két qua nhiém tring bao thai tiy thudc vao thoi diém nhiém
PPV ¢ lon nai mang thai (Hinh 1.7). Khi bat ddu mang thai, hop tr dugc bao
vé boi mang trimg (zona pellucida) c6 kha ning chong lai su xAm nhap cua
virus. Trong giai doan phéi, nhiém PPV dan dén chét phéi, phdi bi tai hap thu
boi co thé me va lon nai co thé s& dong duc tré lai. T ngay tht 35 trd di, nhiém
PPV khién bao thai tir vong va xay ra hién tuong “thai gb”. T sau ngdy tht 70
cua thai ky, bao thai lon c6 kha ning ty mién dich v6i PPV va lon con thuong
c6 kha nang sdng sot. Thoi gian dé PPV lay truyén doc tir me sang con théng
qua nhau thai mat tir 12-18 ngdy, do d6 néu lon nai bi nhiém PPV sau ngay thir
56 cua thai ky thudong 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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0 6 12 35 70 114
PHOI | BAO THAI
Thuthai Tao phoi Bam nhau Taoxwong  Hinh thanh khi ning mién dich Sinh con
Hop tit dwgcbiové  Phai chét Bio thai chét Dip img mién dich
boi mang trimg  va bi tai hap thu va hinh thanh "thai go" va thwong song sot

Hinh 1.7. Hiu qua 1am sang khi nhiém PPV dwoc quan sat ¢ cac thoi diém khac
nhau cua thai ky (Mengeling va cs, 2000)

Céc chung PPV c¢6 dic diém di truyén khac nhau gay ra nhiig hau qua
1am sang khac nhau dbi véi bao thai lon. Cac chung PPV vaccine va chung PPV
c¢6 doc luc thap (Vi du: NADL-2 va MSV) khong thé vuot qua hang rao nhau
thai mdt cach hiéu qua nhu cac chung gy 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 dbi véi thai ky khong thé duoc phéat hién mot cac rd rang nhu cia céc
chung doc luc cao. Tuy nhién, viéc tiém truc tiép chung vaccine NADL-2 vao
nudce 0i c6 thé dan dén thai chét luu (Mészéaros 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 méau (Paul va
cs, 1979). Bang phuong phap PCR, cac nghién ctru da phat hién PPV ¢6 thé lan
truyén trong cac té bao tim, phéi, than, lach, ndéi mac tir cung, rudt non, amidan
(Streck va cs, 2013; Miao va cs, 2009; McKillen va cs, 2007).

PPV str dung nhiéu glycoprotein, glycan va glycolipid dé gan vao té bao
(Ros va cs, 2017; Harbinson va cs, 2008). Pau tién, virion lién két voi cac gdc
sialic acid (O- and N- linked sialic acid) ctia 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) Nhap bao (Endocytosis) qua trung gian clathrin

(i) Pai 4am bao (Macropinocytosis)

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

Con duong xam nhap tht ba duoc gia dinh sau khi tién hanh thi nghiém
str dung céac chit rc ché hai qua trinh nhap bao va dai 4m bao nhung két qua
thu dugc cho thiy rang sy xaAm nhap ctia PPV vao té bao chi giam 50-60%.
Ngoai ra, vai tro ciia con duong caveolae da bi phu nhan trong sy xam nhp ctua
PPV (Boisvert va cs, 2010). Két qua nay goi ¥ rang viéc nghién ctru cac con
duong xam nhiém PPV vao té bao can duoc tién hanh trong tuong lai.

Budc tiép theo trong su xAm nhap PPV vao té bao, ca vi 6ng va mang ludi
actin déu dong vai tro quan trong trong viéc van chuyén céc virion vé phia nhan
va phan phdi cac virus méi tong hop trong qué trinh 1ay nhiém (Boisvert va cs,
2010). Sau khi xam nhap vao té bao, virion tich tu & mot bén clia nhan tir 4-8
gid sau 1ay nhiém. Céac virion méi tong hop duoc tim thiy trong nhan tir 16-20
gid sau lay nhiém. Khi da c6 mat trong nhan, dau tién, doan ssDNA cung véi
protein cua PPV s€ tham nhap vao hé gen ctia vat chu va duge bg may di truyén
ctiia vat chu chinh sira thanh DNA mach kép. Sau mdi lan té bao vat chu nhan
doi, DNA cua virus cling dugc nhan doi.

1.2.5. Co ché gay bénh

PPV la nguyén nhan chinh gay Ho1 ching SMEDI & lgn nai mang thai
(Diaz va cs, 2020). Nhiém PPV giy ra hiéu ung bénh tich té bao
(Cytopathogenic effect-CPE) ¢ mot s6 dong té bao lon, tuy nhién, co ché phan
tr co ban cia CPE do PPV gy ra van chua dugc 1am sang té hoan toan. Cho
dén nay, cac nghién ctru im hiéu co ché gy bénh ctia PPV ¢ lon trén thé gi6i
chi duoc thuc hién in vitro trén mot s6 dong té bao khac nhau nhu té bao than
PK-15 (Xu va cs, 2022; Zhang va cs, 2015), té 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).

19



Mic du kho c6 thé so sanh két qua cuia 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 Iy céc protein doc hai ddi vai té bao nhu cytochrome C va p53, kich hoat
quéa trinh apoptosis qua trung gian ty thé, giy chét t& bao va tén thwong mo
gidng nhu cac Protoparvovirus khac. Két qua thyc té ciia nhiém PPV phan 16n
phu thudc vao chung virus va loai té bao. Ngay ca nhiig dot bién don 16 trong
capsid ctia PPV ciing ¢ thé dan dén sy thay d6i trong tuong tac virus-té bao
vat chii va gy ra nhiing tinh chat bénh khac nhau (Zhang va cs, 2015).

1.2.6. Tri¢u chirng bénh do PPV

Mic du dbi tuong lay nhiém ctia PPV 1a lon ¢ moi ltra tudi nhung bénh
cht yéu xay ra trén lon nai véi dau hiéu 1am sang chinh 1a suy giam kha nang
sinh san, dac trung boi hién tugng séy thai, dé non, chét phoi, thai héa gb voi
nhiéu kich thudc khac nhau, giam ltra dé va dong duc lai. 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 som.

Lon nhiém PPV sau 7-8 ngay sé& c6 biéu hién sdt, giam sb lugng bach cau.
Bat ké d6 tudi va gidi tinh cua lon, dy 1a két qua cua nhiém tring mau. Trong
giai doan nay, PPV c6 thé duoc phat hién tir mau cling nhu cac mo va céc to
chtrc ¢6 kha nang sinh trudng cao nhu tinh trung, té bao gan, than, 14 lach, niém
mac phoi, nhau thai va bao thai (Mengeling va Cutlip, 1976).

Bénh tich quan sat dugc 1a bao thai coi coc khong phat trién, phoi chét,
cac chat dich 1ong va cic mo mém ctia phoi chét bi tai hap thu, khién phoi thai
chét bi kho, nén thuong goi 1a “bénh thai gd” (Hinh 1.8). Mot s6 ghi nhan vé
bién d6i dai thé trén bao thai bi nhiém PPV khi chung chua c6 kha ning mién
dich bao gdm: Sy phat trién ciia cic mach méau trén bé mit bao thai gay xuét
huyét vao cac mé 1an cén, hinh thanh cuc mau dong trong cac khoang co thé va
thai bi kho. Nguoc lai, khong c6 biéu hién bénh tich trén thai bi nhiém PPV sau
khi thai d3 hinh thanh mién dich chéng lai PPV.
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Hinh 1.8. Hi¢n twong thai gd, chét non do lgn nai nhiém PPV (Mengeling va cs,
2000). (A) Lon mang thai duoc gy nhiém véi virus Parvo thong qua dudng miii miéng
sau khi phdi 47 ngay va giét sau 34 ngay gy nhiém, thai lay tir stng tir cung trai (L)
va simg tir cung phai (R), thir tu 1-4 tinh tir ¢6 tir cung dén budng trimg, thai L1 va L4
coi coc va van séng khi m6 kham, thai L3 chét ngay; (B) Thai cua lon nai bi méc bénh
tir nhién, sau 114 ngay phdi gidng, cudi giai doan hap phu nude (thai kho)

PPV dugc chimg minh c6 lién quan dén nhiéu tinh trang bénh khac nhau
& lon, bao gém viém co tim khong mu & lon con dang by, tiéu chay, viém than
k& & lon trong do tudi giét md va ton thuong da (Afolabi va cs, 2019; Yasuhara
va cs, 1989; Dea va cs, 1985; Kresse va cs, 1985). Tuy nhién, chua c6 bang
chtg rd rang dé khang dinh PPV 14 tac nhan chinh cta nhitng bénh nay. Ngoai
ra, déng nhiém PPV1/PCV2 lam tram trong thém cac triéu chimg ctia Hoi
chlrng coi coc sau cai sira ¢ lon (Molini va cs, 2022a; Bojan va cs, 2016).
1.2.7. Chan doan PPV

Hau hét cac truong hop nhiém PPV don thuan khong gay triéu ching
lam sang ¢ lon trudng thanh hodc lon con. Su ¢6 mat cua PPV ¢6 thé dugc
du doan khi lgn néi xay ra mot trong cac triéu ching bat thuong vé sinh san
nhu dong duc lai khong theo chu ky, séy thai, thai chét luu, sé luong con

sinh ra thap bat thuong...
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Viéc phat hién PPV bang cac phwong phap huyét hoc bao gdm xét nghiém
trung hoa huyét thanh (Serum neutralization-SN), xét nghiém ¢ dinh b6 thé
truc tiép (Modified direct complement-fixation-MDCF), xét nghiém trc ché
dong mau (Haemagglutination inhibition test-HI), k¥ thuat dong mau
(Haemagglutination test-HA) di duoc sir 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 12 mot quy trinh dang tin
cdy dé phat hién khang nguyén PPV trong cac md cua thai lon bi chét luu. Mot
ky thuat tién tién khac, xét nghiém hap thu mién dich lién két véi enzyme
(Enzyme Linked Immunosorbent Assay-ELISA) cé thé dugc chuan hoa dé
dang hon va pht hop v6i qua trinh tu dong hoa, cho phép phat hién khang thé
PPV trong huyét thanh va huyét twong ¢ lon 1am sang véi d6 dac 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 phuong phap nay 1a c6 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 g6” thuong khong thanh cong
vi mat nhiéu thoi gian va thuong bi nhiém.

Gan day hon, PCR 1a k¥ thuat hitu ich nhat dé phat hién PPV trong gac
(mi1, tryc trang, duong sinh duc), mau, tinh dich, than, phé)i, hach bach huyét
va cac mo tur thai hong, thai chét luu. K¥ thuat PCR da dugc mo ta voi dd nhay,
d6 ddc 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 uu diém c6 thé cung cap thong tin chinh xac vé su phat hién PPV ciing
nhu s6 lugng ban sao cta virus dugc khuéch dai (Milek va cs, 2019). Bén canh
d6, Multiplex PCR 1a phuong phap da dugc str dung dé phat hién dong thoi cac
tac nhan virus gay bénh trén lon, trong d6 c6 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 ngira PPV

Hién tai chua c6 bién phap diéu tri hiéu qua cho bénh do tac nhan virus
n6i chung va PPV néi riéng. Céac bién phap quan Iy chung déu nham dén muc
tiéu duy tri tinh trang stc khoe tot, nang cao kha nang mién dich va tiém vaccine
cho dan lon. Phuong phép c6 dién nham tao mién dich ddi v6i PPV 1a cho lon
nai hau bi tiép xuc véi cac mau bénh pham trude khi phdi gidng. Cach tiép can
nay khong dang tin cdy va nguy hiém vi chiing c6 thé din dén viéc phd bién
cidc mam bénh khac trong quﬁn thé, vi du, virus gay bénh s6t lon ¢o dién.

Vaccine bat hoat ngira PPV 1an dau tién ra doi vao ntra cudi thap nién 1970
va nhanh chéng phat trién thanh mili tiém thuong quy cho lon nai (Suzuki va
Fujisaki, 1976). Cho dén nay, chung PPV duoc sir dung dé san xuét vaccine bat
hoat 1a chung NADL-2 bi bt hoat vé mit héa hoc véi ta duge 1a nhil tuong dau
hodc aluminium hydroxide (Streck va cs, 2019). Mic du vaccine bat hoat gitip
kiém soat PPV hiéu qua, nhung mbi lo ngai vé tinh an toan cta ching van
thuong duoc dit ra do nguy co virus ¢é thé khong bi bat hoat hoan toan va dan
dén sy nhan 18n cua virus trong vat cha (Wang va cs, 2020).

Vaccine nhugc doc 1a mét lya chon tot trong viéc kiém soat PPV véi uu
diém giy ra phan tmg mién dich kéo dai gitip bao vé dan lon trong vai nim.
Mot sb chung PPV c¢6 doc luc thép hoac mang dac diém hdn hop cua ca chung
PPV doc luc (Kresse) va chung PPV 6n hoa (NADL-2) dugc danh gia 1a co
tiém ning tré thanh cac chung vaccine nhugc doc méi, 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
PARVOJE (Zoetis, My) va PARVO Shield L5E (Novartis, My). Vi¢c str 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, 2019c) va trong
phong thi nghi¢m (Born va cs, 2020; Garcia va cs, 2020b, 2020c, 2019a;
Sanchez va cs, 2019). Bén canh doé, hi¢u qua bao hd cua vaccine con phu thudc
vao cac yéu td nhu: Sy twong dong vé mit di truyén gita ching vaccine va
chung thuc dia (Noguera va cs, 2021; Kiss va cs, 2020); phuong phap san xuat
khang nguyén va thanh phan ta duoc (Ma va cs, 2022; Kiss va cs, 2020).

Sy phat trién ctia co s dir liéu vé trinh tu gen khang nguyén ciia cac tac
nhan gay bénh ¢ lgn da tao diéu kién thuan loi cho viéc phat trién cac loai
vaccine tai to hop da gia, vdi muc dich tiét kiém chi phi tiém ching va nang
cao hiéu qua phong bénh cho dan lon. Pbi véi PPV, gen mi hod protein cau
tric 1a nhan t6 quyét dinh qua trinh xAm nhap va gay bénh trén lon, vi thé nghién
ctru dic diém phan tir va bién doi di truyén cua vang gen nay co thé 1a co so
cho cac nghién ciru san xuat vaccine phong ngira PPV. Gan day, vaccine VLP
(Virus-like particle) 1a vaccine tiéu don vi dua trén trinh tu gen VP2 cua 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 c6 thé 1am giam nhitng biéu hién 1am
sang trén lon nai sinh san ma khong thé ngan ngira sy 1y nhiém cta PPV giita
c4c cé thé lon, ciing nhu khong thé loai bé hoan toan mam bénh ra khoi dan lon
(Serenava cs, 2021; Foerster va cs, 2016; Jozwik va cs, 2009). Hién tai, vaccine
phong ngtra PPV chi duoc san xuat tir PPV1; chua c6 cong trinh nao cong bd
vé hiéu qua phong ngira cuia vaccine nay dbi voi cac ching PPV khéc, dic biét

la cac chung maéi phat 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 ctru PPV trén thé giéi
1.3.1.1. Sw luu hanh PPV

Su luu hanh cua PPV néi chung va ty 1€ luu hanh cua timg ching PPV1,
PPV2, PPV3 va PPV4 trén thé giéi duoc tong hop va trinh bay ¢ Bang 1.2.
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Bang 1.2. T¥ 1¢ lwu hanh ciia 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 73,0 440 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)
23,9-244 3,4-61,6 27,3 - 46,5 13,6 -51,2 Giap va cs (2022)
An o 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)
bong Nam Mexico - 90,0 - - Garcia va cs (2020)
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Chau : Ty 1€ nhiém (%)
Quoc gia Tai liéu tham khio
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 R
. - - 11,0 - Sliz va c¢s (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 R
. 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)
Chau 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 dugc vao nim 2011 ¢ Chiangmai, Bic
Thai Lan d3 khang dinh rang ty 1¢ luu hanh cac ching PPV1, PPV2, PPV3,
PPV4 va PPV5 1a khé cao, tir 18 dén 83% (Bang 1.2). Cu thé, ty 1& nhiém trén
dan lon 12 53% dbi véi PPV, 83% ddi véi PPV2, 73% dbi voi PPV3, 44% dbi
v6i PPV4 va 18% d6i voi PPV5. Hon 60% lon dong nhidm tir ba chung PPV
tré 1én va sy dong nhiém cac cip ching PPV1/PPV3; PPV2/PPV5 ciing da
duoc phat hién (Saekhow va Ikeda, 2015).

Nam 2013, Cadar va cs da tién hanh x4c dinh ty 1€ luu hanh cua cac
genotype PPV2-4 ¢ lon nuoi (n=120) va lon ring (n=842) tai viing Transylvania,
phia Tdy Romania bang phuong phap PCR. Két qua cho thay ty 1& duwong tinh
v6oi PPV2 cia lon nha 1a 25% (30/120) trong khi ty 1€ duong tinh v&i PPV2 cia
lon rimg 13 10,3% (87/842). Bdi v6i PPV4, ty 1¢ lon rimg mang virus 1 rat thap
0,95% (8/842), nguoc lai c6 dén 10% lon nudi phat hién duoc virus (12/120). Ty
1¢ ddng nhiém PPV2 va PPV3 1a cao nhat, dat 79% (31/39) & lon nudi va 54,1%
& lon rimg (213/390) (Cadar va cs, 2013). Pay 13 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 xéac dinh ty 1¢ nhiém céac chung PPV trén
100 mau tim va 100 mau amidan thu thap tir lon khoe manh tai cac 10 mé thudc
bay bang ¢ nudc Ptc. Két qua cho thdy 60% mau tim va 61% mau amidan
nhiém PPV 1; ty 1é nhiém PPV2 trén cdc mau tim va amidan lan luot 14 55% va
78%. Trong khi d6, PPV3 va PPV4 chi duoc tim thdy & cac mAu amidan véi ty
1& 1an lugt 12 20% va 7%.

Nghién ctru cta Cui va cs (2017) ¢ sau trang trai lon tai Ba Lan da cho
thay ty 16 nhiém PPV & lon 1a 0% d6i voi PPV1; 19% dbi voi PPV2; 7,7% ddi
voi PPV3; 2,4% doi véi PPV4; 4% ddi voi PPVS va 6,1% doi véi PPV6. PPV
duogc phat hién thuong xuyén hon ¢ lon 9-18 tuan tudi so véi lon 2-6 tuan tudi.

Trong s6 173 mau duge thu thap tur lon 9-18 tuan tudi, 79 mau (64,2%)

duong tinh véi it nhat mot ching PPV. Ty 1& nhiém PPV2 la cao nhét véi
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26,6%, tiép theo 1a PPV3 & muc 11%, trong khi ty 1& phd bién ctia cac sutype
PPV khéc 1a dudi 10%. Mot diém dang luu y 1a PPV4 chi duoc phat hién ¢ lon
14-18 tuan tudi va tat ca cac mau duong tinh voi PPV6 chi duoc phat hién ¢
lon tr 13-18 tudn tudi. Chi ¢ duy nhat mot ca thé lon nam tuin tudi duoc xac
dinh duong tinh v&i PPV2 va mét ca thé lon sau tuan tudi duong tinh véi PPVS,
trong s6 74 mau huyét thanh duoc thu nhan tr lon con.

Vi muc dich tim hiéu vé ty 1& nhiém PPV trén dan lon & cac do tudi khac
nhau (3-21 tuan tudi) tai cac trang trai & Ba Lan, Milek va cs (2019) d3 st dung
phuong phap Real-time PCR dé phat hién sy 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 thay PPV pho bién
rong rai & Ba Lan va ty I¢ phat hién cao nhat thu duoc ddi véi dich hau hong
(dao dong tir 10,7% (PPV1) dén 48,7% (PPV2)). Lon trudng thanh dang trong
giai doan vd béo 12 nhom tudi co ty 18 phat hién PPV cao nhat (tir 8,6% (PPV1)
dén 49,1% (PPV2)). Viéc phat hién PPV & lon dang 16n cho dén giai doan
truong thanh cung su 1ay nhiém kéo dai cho dén cubi giai doan v béo co thé
goi ¥ tinh chat man tinh cta nhiém tring PPV (dic biét d6i véi PPV2, dugc
phat hién thuong xuyén nhat trén lon ¢ moi lra tudi).

Niam 2019, Serena va cs d3 tién hanh khao st ty 1€ nhiém va mé ta dic
diém cac chung PPV c6 trong 131 méu “thai up” hodc thai chét luu do sinh
thudng & mot trang trai lon thudc tinh Santa Fe, phia Dong Argentina. Két qua
PCR cho thay 13% (17/131) méu duong tinh véi PPV. 10/17 mau duong tinh
d3 duoc phéan 1ap va giai trinh tu, cho thdy chang déu thudc ching PPV1
(NADL-2), ¢6 su khac biét vé amino acid & cac vi tri 436 (S-P) va 565 (R-K).
Pay 13 bao céo dau tién phat hién PPV & Argentina, cho thiy PPV c6 thé truyén
qua nhau thai ngay ca & lon nai di dugc tiém phong bang vaccine. Két qua cua

nghién clru nay cling goi ¥ rang tiém chung chi lam gidm 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).

Cuoc khao sat mic d6 luu hanh cia PPV va mbi quan hé cua chung véi
Hoi chitng PMWS va Hoi ching 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 ctia PPV1, PPV2, PPV3 va
PPV4 chi méi duoc tién hanh béi cac nghién ctru tir 2019 tré lai day (Afolabi
va cs, 2019; Bisimwa va cs, 2021; Molini va cs, 2022a). Theo Afolabi va cs
(2019), ty 1& 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 Dbong Congo,
phan tich trén 80 mau bao gém 14 lach, gan va mau thu tur lon bi dich ta chau
Phi va lon khoé manh & d6 tudi truong thanh chi phat hién chang PPV3 voi ty
1& 17,5% (Bisimwa va cs, 2021). Phan tich phat sinh ching loai cho thay cac
ching PPV3 phan lap trong nghién ctru nay ¢6 méi quan hé di truyén gan giii
v6i cac ching PPV3 duoc cong bd ¢ Ptic, Trung Qudc va Slovakia (Bisimwa
va cs, 2021). Gan day nhat, nghién ctru cia 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 dong véi cac ching PPV1 duoc phan 1ap tir lon rimg.

Hién tai, cac nghién ctru vé ty 18 nhiém cta PPV di cong nhan ching 1a
loai ddc hitu trén hau hét cac qudc gia va ving lanh tho trén thé gidi. Pong thoi,
sy hién dién cua PPV duoc xdc nhan ¢ dan lon ma khong phu thude vao gidi
tinh, d tudi va tinh trang strc khoé cua lon.
1.3.1.2. Bién doi di truyén 6 gen md hoa protein ciu triic

Nghién ctru dau tién vé bién ddi di truyén cua PPV di tién hanh phan tich
doan gen ma hda protein cau tric (gen VP2) cua cac chung PPV phan lap tir
nam 1994-2000 tai Brazil (Soare va cs, 2003). Két qua cho thdy 22/26 vi tri
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thay thé nulcleotide din dén thay thé amino acid suy dién, trong d6 ¢ 8 vi tri
thay thé nucleotide 1a dic trung phan biét giira 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 tuong tu duogc tién hanh tai Puc trén cac mau thu thap tor nam
2000-2002 da phat hién sau kiéu hinh PPV méi, nhém thanh hai nhanh khac
nhau khi phan tich phéat sinh ching loai (Zimmermann va cs, 2006). Tiép do,
cac nghién ctru trén cac chung PPV thyc dia tir Trung Qudc va Romania phat
hién mot sb kiéu hinh méi cling da dugc cong bd (Cadar va cs, 2013; Hao va
cs, 2011; Shangjin va cs, 2009). Bén canh dod, cac nghién ctru cling da bao céo
rang cac kiéu hinh méi véi su thay thé amino acid trong protein ciu triic da lam
thay doi cac dic tinh khang nguyén cua virus. Nhitng phat hién nay da dit ra
gia thuyét: Su xuét hién ctia cac dot bién mai co thé 1a sy thich nghi caa virus
ddi vé6i cac loai vaccine dugc str dung rong rai, khién PPV c6 thé vuot qua dugc
“hang rao tiém chung” (Zeeuw va cs, 2007).

Mac du co sé di truyén cua vi¢c gdy bénh do PPV chua dugc xéac dinh,
nhung cac protein ciu trac dong vai trd quan trong trong viéc gy ra c4c tinh
chat bénh khac nhau. Tat ca cac vi tri thay thé nucleotide trong gen ma hoa
protein khong cau trac déu khong ¢ ¥ nghia; trong khi so sanh giita chiing 6n
hod NADL-2 (M3 s6 GenBank: 1.23427) va chung Kresse doc luc (Ma sb
GenBank: U44978) cho thy 6/8 vi tri thay thé nucleotide & gen ma hoa protein
cau tric da dan dén sy thay thé cac amino acid dugc phién ma. Dac biét, nam
vi tri thay thé amino acid (I215T, D378G, H383Q, S436P va R565K) trong VP2
1a phu hgp khi so sanh véi cac ching phan lap trudc d6. Cac mic dg ai luc mo
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 céc vi tri thay thé amino acid: Bao ton (mau xanh), khong bao tdn
(mau tim) va ban bao ton (mau do) so voi cac ching tham chiéu trén GenBank
Hinh 1.9 cho thiy céc vi tri dugc thé hién bang cham tron mau do cho thy
su khac biét giita cac ching NADL-2 va Kresse. Cac chim tron mau tim dai
dién cho cac vi tri thay thé & cac chiing mai, thé hién trén mé hinh khong gian
ba chiéu, duoc tao ra b'img phﬁn mém Cn3D 4.1, céac toa do nay duogc léy tur co
so dit 1iéu NCBI, mé s6 1K3V. Sy khac biét amino acid & cac vi tri ndy c6 lién
quan dén kiéu hinh gdy bénh cta chung Kresse, va tit ca déu nim trén bé mit
capsid caa PPV (Simpson va cs, 2002). C6 thé vi tri cta cac thay thé amino
acid ndy nam gan trung tdm cua capsid PPV nén chiing c6 thé lam thay doi qua
trinh tong hop protein va “dong goi” 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 ching loai PPV1 dwoc xay dung duwa trén trinh tw
nucleotide gen mi hoa protein cau triic VP1 va VP2 thu nhén tir cac chiing PPV1
phén 1ap é chau Au va chiu A bing phan mém FigTree 1.4.2. (Oh va cs, 2017)

Cay phat sinh ching loai xay dung dua trén trinh tu nucleotide gen ma hda
protein cau trac (gen VP2) trong nghién ctru ciia Oh va cs (2017) di chi ra rang
cac chung chau A da tach roi khoi cac ching chau Au va hinh thanh nén mot
nhanh méi (Hinh 1.10). Trinh ty amino acid suy dién ctia VP2 d3 duoc phan
tich va so sanh gitra cac chung chau Au va chau A, két qua boc 10 khac biét o

mot so 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 chiau Au (n =42) | Chiing chiu 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(1) P(7)
555 N (40) K (2) N (21) K (8)
565 K (41) E (1) K (20) R (9)

Mirc do thay thé nucleotide & gen mi hda protein cau tric cta cac ching
PPV luu hanh trén lon nha va lon ring & Romania da dugc Cadar va cs (2013)
xéac dinh bang phuong phap Bayesian véi ty 18 dot bién lan luot 1a: 8,23x10
thay thé/nam doi v6i PPV2; 3,86x10 thay thé/nam doi véi PPV3 va 4,53x10°
4 thay thé/nam ddi véi PPV4. Gia tri ndy tuong duong voi mic d6 bién doi di
truyén duogc tim thdy trong cac virus RNA (Cadar cs, 2013). Piéu ndy goi ¥
rang toc do tién hoa cao ciia gen ma héa protein cau triic & PPV co thé anh
huong boi hién tuong tai té hop thudng xuyén, mot hién tuong dé tim thay ¢
cac virus DNA soi don khac. Bén canh do, PPV1 va PPV2 cling dugc xem la
nhom cé ty 1¢ thay thé nucleotide cao nhat trong s cac virus DNA soi don

(Streck va cs, 2011).
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Trong bdi canh sy bién ddi di truyén ciia gen ma hda protein cau trac VP2
ctia PPV1 d4 duogc ghi nhdn trén toan cau, mdt nghién ctru gan day tai tam quéc
gia chau Phi d bao céo rang cac chung PPV1-27a duoc phét hién thuong xuyén
hon céac chiing PPV1 NADL-8 & cac quc gia c6 thu nhap cao. Trong d6, chung
27a va NADL-8 1a 2 chang PPV 1 duoc phén 1ap 1an luot tai e (2006) va My
(2022), duogc cac phong thi nghiém trén thé gigi sir dung nhu ching tham chiéu
cho cac nghién ctu trén ching PPV 1. Dong thoi, phén tich phat sinh chung loai
dya trén trinh ty gen VP2 cua cac chung PPV1 phan 14p tir lon rirng Namibia
cho thay chung c6 mdi quan hé di truyén gan giii v6i ching PPV1 phan 1ap &
lon rirng Romania (Molini va cs, 2022a) va 1a ngudn 1y nhiém PPV1 cho dan
lon nha (Molini va cs, 2022b). Phan tich phat sinh ching loai sdu hon da ung
ho nhitng phét hién nay, cho thay cac chung PPV1 ¢ chau Phi c¢6 thé duoc du
nhap thong qua dan lon di cu ty nhién tir chau Au va chau A (Franzo va cs,
2023). Bén canh do, su khac biét vé mat di truyén gilta cac chung PPV1 phan
lap tai Nigeria voi cac ching PPV1 di cong bo trén toan thé gidi (Luka va cs,
2022) 1a mot minh chtng cho thiy su da dang di truyén va tién hoa cta chung
can dugc nghién ctru nhiéu hon.

Sy t6n tai cla cac con dudng du nhap PPV trén thé gidi, sy bién doi di
truyén trong trinh tir gen mé hda protein cau trac ciia PPV da cho thay tim quan
trong trong viéc giam sat lién tuc cac chung PPV luu hanh & cac qudc gia khac
nhau trén thé giol. Trong do, viéc xac dinh dac diém phan tr, da hinh
nucleotide, phan tich phét sinh ching loai va udc luong ty 16 tién hoa phan tir
ctia PPV dua trén trinh ty gen ma hoa protein ciu tric 1a ddc biét can thiét trudc
khi dwa ra nhitng chién lugc méi nham kiém soét dich bénh do PPV gay ra.

Dic diém phén tir ciia PPV2

Nhing thay d6i nucleotide dan dén thay ddi amino acid tai mot sb vi tri
tiém ning trén gen VP2 (378, 383 va 436) dugc cho 1a chiu trach nhiém vé tinh

khang nguyén da duoc quan sat thay trong nghién ctru trude day ¢ chung PPV1
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(Streck va cs, 2011; Soares va cs, 2003; Simpson va cs, 2002; Hao va cs, 2001).
Tuy nhién, ddi véi chiung PPV2, ké tir khi duoc phat hién cho dén nay, vi¢c
nhan nudi virus nay trong éng nghiém cho dén nay van chua thanh céng, dan
dén cac nghién ctru vé kha ning gy bénh ctia PPV2 van chua thé thuc hién
dugc (Csagola va cs, 2012). Phan tich méi quan hé di truyén giira PPV1 va
PPV?2 cho thdy ty 1& twong ddng trong gen 1a 32,2-34,5% va ty 1& twong dong
amino acid la 20,2-21,5% d6i voi ORF1 va 16,5-16,9% dbi véi ORF2
(Opriessnig va cs, 2014).

Nham phén tich dic diém hé gen va xac dinh phan nhom di truyén cua
chung PPV?2 luu hanh tai My, hai chung PPV2 da dugc phan lap, gidi trinh tu
gan nhu hoan chinh (5.425-5.486 bp). Két qua so sanh cho thiy mirc do twong
d6ng trong trinh ty amino acid suy dién tir ORF1 va ORF2 ciia hai chiing PPV2
phan 1ap tai M so vé6i cac ching Trung Qudc trong giai doan 2006-2007 (Wang
va cs, 2010) va ching PPV2 phan 1ap tai Myanmar (Hijikata va cs, 2001) lan
luot 14 95,6-98% va 95,3-98,9%. Ty 1é twong dong nucleotide/ amino acid giita
cac chung PPV cang cao cho thiy ching cang gan giii nhau vé mit di truyén.

Phan tich phat sinh ching loai dya trén trinh tu nucleotide hé gen (Hinh
1.11.A) va amino acid (Hinh 1.11.B) ctia protein khong cau triic NS1 déu cho
thdy hai chung PPV2 ctia My dugc nhom lai cing voi cac ching PPV2 da biét
ttr Trung Qudc va Myanmar, dong thdi chung c6 méi quan hé gan giii v6i virus

PARV4 ¢ lon (Xiao va cs, 2012).
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Hinh 1.11. Cay phat sinh chiing loai PPV2 dwgc xay dung tir trinh tw nucleotide
(A) va amino acid suy dién (B) ciia gen ma hoa NS1 ciia cic chiing PPV2 phan
lap tai My, Trung Qudc, Myanmar va cic chiing virus trong phin ho
Parvovirinae (Xiao va cs, 2012) bing phan mém MEGA 5.0, phuwong phap
Maximum Likelihood dwa trén mé hinh Kimura 2-parameter (ddi véi trinh tw
nucleotide) va md hinh Poisson (d6i véi trinh tw amino acid)

Nghién clru tuong tu cua Saekhow va cs & Nhat Ban (2015) da phan lap
va giai trinh ty hé gen chung PPV2 JPT68 véi kich thude gan nhu hoan chinh
(5.233 bp) tir amidan ctia mot c4 thé lon nha khoé manh. So sanh véi sau chiing
PPV2 c6 d6 dai trinh ty day di duoc phan lap & Myanmar, Trung Qudc va My
cho thiy ty 1& twong dong cta ching JPT68 so voi cac chung tham chiéu 1a
95,5-97,7%. Trong hai ORF, mirc do tuong dong nucleotide va amino acid ciia
JPT68 so véi cac chung tham chiéu 1an luot 13 94,3-97,5% va 94,3-97,5% dbi
v6i gen ma hda protein khong ciu trac NS1 va 93,9-96,7% va 95,1-97,6% db6i
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v6i gen ma hoa protein cdu trac VP1. Ciy phét sinh chung loai duoc xay dung
dwa 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 di xam nhap va luu hanh trén dan lon
tai Nhat Ban (Saekhow va cs, 2015).

Nhin chung, thong tin tir cac nghién ctru phan tich dic diém phan t ciing
nhu bién d6i di truyén ctia PPV2 con han ché nén viéc phan tich mbi lién hé
gilta dot bién trong trinh ty gen va su thay ddi cac dic tinh sinh hoc cua PPV2
14 can thiét.

Dic diém phan tir ciia PPV4

PPV4 duoc phat hién l1an dau tién tai My tir ndm 2005 ¢ dan lon nhiém
bénh lién quan dén Hoi ching PMWS (Cheung va cs, 2010), tuy nhién, vai tro
va kha ning giy bénh ctia PPV4 van chua duoc xac dinh. Khac véi cac PPV
khac, PPV4 ton tai mot khung doc mé bo sung ORF3, nam ¢ gitta ORF1 va
ORF2, ma hda cho cho mot nucleoprotein (NP1).

Hién tai, cac nghién ctru phan tich anh hudng ctia bién ddi di truyén lién
quan dén kha ning lay nhiém va doc lyc ctia PPV4 con han ché. Viéc nghién
ctru ddc diém phan tir, tim kiém cac dot bién tiém niang va xac dinh phan nhém
di truyén cua cac ching PPV4 luu hanh trén thyc dia dong mot vai trd quan
trong trong viéc cung cap thong tin dich t& quan trong nhu: Ngudn goc di
truyén, xu hudng tién hda va du doan con dudng bién ddi trong tuong lai cua
cac ching PPV4 luu hanh trén thuc dia. Nhitng thong tin ndy cung cap co s
khoa hoc cho viéc danh gid hiéu qua phong ngura cua céc loai vaccine thuong
mai dang luu hanh trén thi trudng, déng thoi cung cap dir liéu cho cac nghién
ctru diéu ché vaccine phong PPV4 trong tuong lai.

Bi4o cao dau tién vé dic diém phan tir hé gen PPV4 tai Trung Quéc duoc
thue hién bi Huang va cs (2010) cho thay d6 tuong dong nucleotide va amino

acid gitra cac chung Trung Qudc voi nhau va véi cac ching PPV4 phan 1ap tai
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M¥ lan luot déu trén 99% va 98,5%. Phén tich cdy phat sinh chung loai cho
thiy bay chung PPV4 caa Trung Qudc va My c6 quan hé di truyén gan giii va
tap hop thanh cum trong cung mdt nhanh. Ngoai ra, cac chung PPV4 ctua Trung
Quéc va My xuét hién d6t bién mat nucleotide twong ty nhau ¢ ving khong ma
hoa, goi ¥ rang cac ching PPV4 d3 duoc dua vao Trung Qudc théng qua viée
nhap khau lon nhiém PPV4 tir My.

Trong cong b vé su tién hda protein cdu trac vo capsid va so sanh phat
sinh chung loai cac chung PPV mé&i (PPV2, PPV3 va PPV4), Cadar vacs (2013)
d3 phan lap va giai trinh tu gen ma hoa protein cau trac cua cac ching PPV4
Iwu hanh trén lon rimg va lon nha & mién Tdy Romania. Két qua cho thay cac
chung PPV4 ¢ lon rimg va lon nha c6 muic d6 tuong dong kha cao so voi cac
chung tham chiéu trén thé gidi, dao dong trong khoang 98,4-99,5%; 98,6-
99,8% dbi véi trinh tu nucleotide va 98,2-99,8%; 97,9-100% ddi véi trinh ty
amino acid. Cay phat sinh ching loai dugc xay dung tir trinh tu gen ma hoa
protein cau triic cho thdy cac chung PPV4 phan 1ap trong nghién ctru nay tap
hop véi nhau trong mot phan nhanh va tach bi¢t so véi nhanh dugc hinh thanh
tir cac chiing PPV4 ¢4 ngudn goc tir My va Trung Qudc. Su tip trung trong mot
phan nhanh cta cac chung PPV4 phan 1ap tai Romania cho thay khong co sy

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 ching loai dwgc xay dung tir trinh tu 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 cua cac virus o lién quan dén
Hoi chtirmg PRDC trén dan lon tai Trung Quéc, Qin va cs (2018) di phan 1ap va
giai trinh ty hoan chinh mdt chung PPV4 vai kich thude hé gen dai 5.908 bp.
Céc phan tich vé dic diém hé gen cho thdy ham luong GC 1a 42,5% va ty 1é
twong dong so v4i 1bon ching PPV4 tham chiéu trén GenBank dao dong tir
98,1- 99,6%. Cay phat sinh chung loai PPV4 dya trén trinh tu hé gen da duogc
xdy dung bang phan mém MEGA 7.0 vé6i phuong phap Maximum-likelihood
va gia tri bootstrap v&i 1.000 1an l1ap lai. Két qua phan tich cho thiy chung
PPV4 phén lap c6 mdi quan hé di truyén gan gili véi ching PPV4 14 va 17 ¢6
ngudn gdc tir My va tach biét voi cac chung c6 ngudn gdc tir Brazil, Romania

va cac chung phan lap & Trung Quéc trude nim 2010.
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PPV4 1a mot trong cac chung PPV méi dugc phat hién, mac du dugc cho
1a lién quan dén Hoi chimg PMWS va Hoi ching PRDC vdi vai tro 13 tac nhan
d6ng nhiém nhung cho dén hién tai, thong tin vé co ché gy bénh ciing nhu doc
luc ctia PPV4 van con han ché. Do do, viéc xac dinh dic diém phan tur cua
PPV4, dic biét 1a gen ma hoa protein cau triic-dong vai tro twong tac chu dao
gifta virus va té bao vat chu-ciing voi su xuat hién cac dot bién trong gen nay
1a quan trong va can thiét. Pong thoi, viée xac dinh mdi quan hé di truyén giita
cac ching PPV4 luu hanh tai cac khu vuc khic 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 mot loai virus DNA, PPV str dung phitc hop polymerase té bao cuia vt
chu trong qua trinh sao chép vat liéu di truyén (v6i don vi sira chira hiéu qua),
do d6, trong nhitng thap nién 80-90 cua thé ky XX, ngudi ta cho ring PPV c¢6
murc d6 bién d6i di truyén thap tuwong duong voi vat chi (Duffy va Holmes,
2008). Tuy nhién, trong nhitng nim gan dy, cac nghién ctru cho thay ty 18 bién
d6i nucleotide ctia PPV 14 twong dwong véi ty 1& bién doi nucleotide cua C4c
virus RNA. Két qua nghién ctru ctia Streck va cs (2011) da chimg minh rang ty
1¢ thay thé nucleotide ctia PPV 13 khoang 107 thay thé/vi tri/ndm ddi véi gen
NS1 va 3-5%10 thay thé/vi tri/nim d6i v6i cac gen VP1 va VP2. Pong thoi, su
phat hién tdm ching PPV (1965-2022) di lam thay d6i hoan toan quan diém vé
su tién héa va mién dich hoc cia PPV, cho théy virus nay da dang hon nhiéu
so voi cac du doan trude do. Bén canh do, mot sd nghién ctru vé dong luc hoc
dot bién da chi ra rang cac yéu td bo sung c6 thé anh huong manh dén toc do
d6t bién cua virus (Duffy va Holmes, 2008; Xia va Yuen, 2005).

Viéc xac dinh co ché tién hoa 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 cia PPV nhu dong tién hoa trong quan hé virus-vat chi, tai

to hop va chon lgc (Cadar va cs, 2013; Streck va cs, 2011; Shackelton va cs,
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2005; Lukashov va Goudsmit, 2001). Céc cudc tranh luan van tiép tuc dién ra
khi cac dot bién don 1¢ va cac sy kién tai to hop déu dong mot vai tro nhat dinh.
Bén canh d0, 46t bién ngau nhién ciing c6 thé dan dén ty 16 thay thé cao & PPV,
v6i cac gia thiét vé nguyén nhan duoc dua ra 1a hé gen ciia PPV khong duoc
stra chita bai cac exonuclease cuia vat cha vi chung khong ¢ cac kiéu methyl
hoéa thich hop (Duffy va Holmes, 2008); ciing c6 thé PPV di st dung mét loai
polymerase dé bi 16i (vi du, mot loai polymerase thiéu co ché stra chita 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 béng
cach nghién ciru cac 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
duoc phat hién tir ca hai loai vat chu, cao hon nhiéu so véi tbe do 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 thay rang
cac phan ky chinh da thé hién trong 10-30 nim qua. Lich sir tién hoa tich cuc
nay da cho thy ty 1& dot bién cao c6 thé 1a dic diém dién hinh cua PPV.
1.3.1.4. Phat hién cac chiing PPV khéc

Nhiéu ching PPV khac da dugc xac dinh trong nhitng nim gan day nho
dac tinh vu viét ciaa phuong phap PCR va su ra doi 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. Tam ching PPV da dugc xac nhan trong vong 50 nam qua (1965-
2016) bao gom: PPV1, PPV2, PPV3, PPV4, PPV5, PPV6, PPV7 va PPVS
(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).

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
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cs, 2001). Tiép theo d6, PPV2 duoc phét hién vao nim 2006-2007 & Trung
Qudc (Wang va cs, 2010) va nam 2012 tai Hungari (Csagola va cs, 2012). Két
qué phan tich ciia Xiao va cs (2013) tai 18 bang ctia My cho thay, ty 1¢ luu hanh
PPV2 & lon 1a khé cao trong cac mau phéi, mau phan thu dugc tir lon & cac
nhom tudi khac nhau, va trong huyét thanh hoac dich léng nguc thu duoc tur
lon so sinh. Su khac biét di truyén Ion giira PPV1 va PPV2 thé hién & ty I¢
tuong dong trinh ty nucleotide thap 32,2-34,5% va ty 18 twong dong amino acid
cia ORF1 va ORF2 lan luot 13 20,2-21,5% va 16,5-16,9% (Opriessnig va cs,
2014). Nhimng nd lyc dé nudi ciy PPV2 in vitro cho dén nay da khong thanh
cong, vi vay cac nghién ctru vé kha ning gay bénh cua PPV2 di khong thé thuc
hién duoc (Csagola va cs, 2012). Tuy nhién, cic nghién ciru gan day cho thay
PPV2 c6 thé 1a dong yéu to hodc tac nhan khoi phat lién quan dén “bénh sét
cao” (Wang va cs, 2010) hodc bénh lién quan dén virus PCV ¢ lon (Porcine
Circovirus Associated Diseases-PCVAD) (Csagola va cs, 2012). Gan day, bang
phuong phép théng ké phan tich 16p tiém an (LCA) & dan lon bi bénh ho hap,
Tregaskis va cs (2020) da ching minh rang PPV2 1a mot yéu t6 déng nhiém
v6i PCV2 trén nhom dbi twong ndy va goi ¥ rang, PPV2 c6 thé lién quan vé
mit théng ké véi bénh PCVAD va Hoi ching PRDC.
Bang 1.4. Phan loai 8 chiing PPV lru 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 mdi chét duogc thu
thap tai 10 mo & Dc.

ABO076669 (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 |Mirc do twong dong cao véi
PPV3 cs, 2008)-Hong Kong Parvovirus 4 ¢ nguoi va Hokovirus bo
(PARVA4).
opyg | GQ387499 (Cheung va cs,|Phat hign mot ORF3 b6 sung dinh vi
2010)-My giita ORF1 va ORF2,
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Phéan loai Mi s6 GenBank/TAc gia Pic diém
JX896318-JX896322 (Xiao |C6 su twong dong so voi PPV4 1a
PPV5 va cs, 2013)-My 64,1%-67,3%; kh‘éng c6 ORF3 va
ORF2 dai hon nhiéu.
KF999681-KF999685 (Niva |PPV6 c6 muc twong dong cao véi
cs, 2014)-Trung Qudc trinh tu protein khong ciu tr1:1c cua
PPV4 (49,8%) va voi protein cau tric
cua PPV5 (29,8%).

KU563733 (Palinski va cs,|Khung doc mé ORF2 ngén, vi tri 469
PPV7 2016)-My aa khong c6 sy 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 1a 44,18%

PPV6

Chang PPV moi tiép theo duoc phéan lap tai Hong Kong véi tén goi 1a
PhoV (Porcine Hokovirus) vao nam 2008. Két qua phan tich trinh tu hé gen
ciia PhoV thé hién muc do tuong doéng cao véi 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) da xép loai PhoV chinh la PPV3
(U. tetraparvovirus 2). Mic du su phan b dia Iy chinh xac cta 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 ¢ Pirc
(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 chiung PMWS tai phia Biéc Carolina, My
(Cheung va cs, 2010) va tiép theo d6 1a & Trung Quoc (Huang va cs, 2010;
Zhang va cs, 2011). PPV4 ¢6 mirc d6 twong dong cao nhat véi Parvovirus 2 ¢
bo, nhung muc d6 mé hoa va sip xép hé gen lai twong tu v6i Bocavirus vi PPV4
ma hoa cho mot ORF3 dinh vi gitta ORF1 va ORF2 giéng nhu Bocavirus. Mac

du ty 1¢ dan lon duong tinh nhiém PPV4 trén thé gii noi chung con thap, dao
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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 chung PPV méi duogc phat hi¢n & My va duoc
dinh danh 1a PPV5 (Xiao va cs, 2013). Khac vo1 PPV4, PPVS5 chi ¢6 hai ORF,
tuy nhién muc d6 twong dong nucleotide ctia PPV5 so v6i PPV4 14 kha cao:
64,1%- 67,3%. Cho dén nay, PPV5 nay da duoc xé4c dinh trong mau phéi, mau
huyét thanh va miu phan véi ty 18 luu hanh chung & My 13 6,6%. Ngoai ra su
lvu 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 chung PPV méi khac 1a PPV6 (U. copiparvovirus 4) dugc phat hién
trong cac trang trai lon & Trung Qudc boi nghién ctru cia Ni va cs (2014) voi
hé gen c6 kich thude dai 6,1 kb va cau trac twong tu nhu cac Parvovirus khac.
Phén tich trinh tu nucleotide ctia nim chung PPV6 khac nhau & Trung Quéc
cho thdy murc do twong dong ctia ching véi cac chung Parvovirus khic nim
trong khoang tir 20,5 dén 42,5%, trong d6 PPV6 c6 mitc do tuong ddng cao
nhat vdi PPV4. Phan tich cay phat sinh ching loai da chimg minh rang:

PPV6 cung voi PPV4 va PPV5 tao nén mot nhanh di truyén riéng biét véi
nhom xac dinh truéc day trong phan ho Parvovirinae va c6 thé xép thanh chi
méi trong Copiparvovirus (Xiao va cs, 2013). Cho dén nay, su hién dién cua
PPV6 di dugc bao cao & nhidu nudc trén thé gidi (Kim va cs, 2022; Park va cs,
2021; Milek va cs, 2019; Garcia va cs, 2019a; Cui va cs, 2017).

Nam 2016, PPV7 (U. chaphamaparvovirus 1) 1an dau tién duoc phat hién
trong cac mau phoi, huyét thanh va phan cta lon nai truong thanh khée manh
& My (Palinski cs, 2016). O Trung Qudc, mot nghién ctru hdi ciru da phat hién
su ¢6 mit ctia PPV7 trong cac mau huyét thanh thu thip tir nam 2014 tai hai
trang trai lon thuong pham (Xing cs, 2017). Cac nghién ctru tiép theo ciing da
xac nhén sy luu hanh ciling nhu dac diém di truyén cua PPV7 & chau Au, Han

Quodc, Colombia, Nam My, Uc va nhiéu tinh thanh khéc tai Trung Qudc (Kim
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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 la chung PPV méi nhét, dugc xac dinh
vao nam 2021 thong qua giai trinh tu thong luong cao trong cac mau duong
tinh vo1 virus gy Hoi ching PRRS dugc thu thap tur cac dan lgn & tinh Quang
Pong, Trung Qudc. Hé gen gan nhur hoan chinh cta ching PPV8 (GDIM2021)
c6 chiéu dai 4.380 bp véi hai khung doc mé chong 1én nhau, ma héa cho NS1
va VP1. Phan tich trinh tu da cho thay ty 1é twong dong nucleotide ctia PPVS
v6i cac ching PPV1-PPV7 14 16,23-44,18% v&i mirc d6 twong dong tuong d6i
cao nhat vdi PPV1. PPV8 ciing v6i PPV1 va PbuV di tap hop thanh mot phan
nhom doc 1ap va c6 quan hé gan gili vdi cac thanh vién cua chi Protoparvovirus.
Pang luu ¥, két qua khao sat hdi ciru (trén cac mau thu thap tir 1990-2021) da
cho thidy PPV8 da xuét hién sém nhat vao ndm 1998 va lay nhiém kéo dai cho
dén thoi diém hién tai (Guo va cs, 2022).

Viéc phat hién PPV8 di cung cip thém thong tin vé da dang di truyén cta
PPV. biéu nay ciing cho thdy, viéc nghién ctru & muc do phan tir vé timg chung
PPV 14 can thiét, nhat 14 véi cac chung duoc phat hién trong nhitng nim gan
day. Hon nita, cac dic tinh sinh hoc ctia nhimg ching PPV nay ciing nhu mdi
lién quan t61 Ho1 chung SMEDI 6 lon cling can dugc theo doi chit cha.

1.3.2. Tinh hinh nghién ctru PPV & Viét Nam

O Viét Nam, Hoi chimg SMEDI ¢ lgn do PPV dugc quan tam tir nhiing
nam dau 1990. Bénh xay ra twong dbi pho bién & cac dia phuong trong ca nudc
va gay tdn that 16m trén cac dan lon nai sinh san. Cac cudc hdi thao véi muc
tiéu giam thiéu thiét hai do PPV gay ra ¢ dan lon da duogc t6 chirc, tuy nhién
chua dat duoc két qua mong mubn.

Nghién ctru dau tién vé PPV tai Viét Nam duoc tién hanh béi Chuc (1993),

da phat hién khang thé khang PPV ton tai & lon nai va lon duc giong. Bang
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phuong phap ngung két hong cau chudt lang dé tim kiém khang nguyén va phan
tmg HI dé tim kiém khang thé, nghién ctru ndy budc dau cho thiy ty 1¢ lon nai
nhiém PPV & céc tinh mién Bic va mién Nam lan luot 1a 10,5-26,7%, va 30%
(Chuc va cs, 1993). Trong cac nghién ctu tiép theo, phuong phap xét nghiém
huyét thanh hoc tuong tu da dugc sir dung dé xac nhan sy lvu hanh va vai tro
nguyén nhan caa PPV d6i v6i hién tuong rdi loan sinh san & lon nudi 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) da tién
hanh xét nghiém 4.166 miu huyét thanh bang phuong phap HI nham phat hién
khang thé, két qua cho thay ty 1é duong tinh v6i khang thé khang PPV chiém
69,5%. Nghién ctru ctia Khanh (2004) di xac nhan vai tro ctia PPV dbi voi Hoi
ching SMEDI & lon, dong thoi tién hanh thir nghiém vaccine va xay dung bién
phap phong bénh do PPV gay ra trén dan lon ¢ tinh Thai Binh.

Nam 2007, S6 Khoa hoc va cong nghé Tién Giang da trién khai dé tai
“Khéo sat tinh hinh réi loan sinh san & heo nai va dé ra giai phap khic phuc
tinh trang cham 1én giéng, phdi giéng khong dau, siy thai, d¢ non” nham tim
hiéu moi quan hé gitra Hoi chiing roi loan sinh san ho hép, bénh dich ta, bénh
gia dai, bénh say thai truyén nhiém, bénh phé thuong han va bénh do Parvovirus
v6i kha ning sinh san cta heo nai, tir d6 dé xuét giai phap khic 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) da tién hanh dong thoi phuong phap
huyét thanh hoc phat hién khang thé dic hiéu khang PPV1 va phuong phap
PCR phat hién PPV1 trong cidc mau huyét thanh lon thu tai sau tinh phia Bic
Ha Noi, Hung Yén, Hai Duong, Bic Ninh, Hoa Binh va Vinh Phuc. Két qua
cho thdy phan tmg PCR d4 xac nhéan sy lyu hanh ciia chung PPV1 trong 10/18
mau duong tinh véi khang thé khang PPV 1.

Gan déy, Thuy va cs (2021) d3 tién hanh khao sat ty 16 mau bi nhiém céc
chung PPV1, PPV2, PPV3 va PPV4 trén 231 mau phéi va mau mau thu tai cac
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106 m6 thudc 13 tinh thanh thudc ba mién Bic, Trung va Nam Viét Nam. Két
qué cho thay ty 16 miu bi nhiém PPV 1, 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 dugc phat hién ¢ ba tinh. Phan tich phat sinh chung loai da xac
nhan mdi quan hé di truyén chit ché gitta cac chung PPV4 phan 1ap trong
nghién ctru nay voi cac chiing c6 ngudn gbc 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 tric cta cac ching PPV phan lap &

mién Trung Viét Nam.
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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 CUU
2.2.1. MAu nghién ciru

Téng s6 146 mau, trong d6 117 mau phdi va 29 miu méau duoc thu thap &
lon thuong pham (4,5-5,5 thang tudi) nudi trén dia ban bay tinh mién Trung tir
thang 5/2018 dén thang 4/2019 & cac 10 mo. SO luong 10 mo, s6 lugng mau va loai
mau thu thap tr mdi tinh dugc trinh bay ¢ Bang 2.1.

Bang 2.1. Thong tin vé cac miu nghién ciru dwgc thu thap

Dia phuong So ,, Sb lugng Loai mau | Thoi gian
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 Nang 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

- Céc hoa chat ¢ dang tinh khiét dung cho phan tich Sinh hoc phan tir
dugc cung cip boi cac hang: Thermo Fisher Scientific (M¥), Invitrogen (M¥),
Sigma (MY)...
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- Cac trang thiét bi chinh, dung cu, dung dich dém, gel va thudc nhudém
st dung trong cac thi nghiém duoc trinh bay & Phu luc 3.
2.2.3. Moi
2.2.3.1. Moi phdt hién cdc chiing PPV

Cac mdi ddc hidu duoc st dung dé phat hién cac ching PPV1, PPV2,
PPV3 va PPV4 duoc trinh bay ¢ Bang 2.2.
Bang 2.2. Cac cip mdi dugce sir dung dé phat hién cac chiing PPV1, PPV2, PPV3
va PPV4

Kich
thwée
. 3 Tai li€u
PPV Trinh ty 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 ciu 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 dwoc sir dung dé khuéch dai gen ma hoa protein ciu tric

cua cac chung PPV
Kich
Doan gen Ta thude Tai ligu
PPV mOu.c t’fgu Trinh tu mdi (5°-3") ecy | sin | tham
: pham| Kkhio
(bp)
F: CAGCTTCATGGCTTACGGGCA
PPV2-P4 50 | 721
R: ATCCCTCTCCGCCCGCCAGA
F: CATGAGCGCTGCCGACGCGT
PPV2-P5 54 | 730
R: TCCATCAGACCCTGGGCCA
F: GACCCAGAGATAGATAGCGT Nghién
PPV2| PPV2-P6 53 | 773 |
R: CCACCAATGAGATCCGCTA cru ndy
F: TGGACAAAGTCTTACCGCC
PPV2-P7 50 | 743
R:AGGGTTGTACCACTGAATACT
F: CATTGGCGCGCAGGCACC
PPV2-P8 50 | 746
R: ATAAACCCCTGAGGAAATA
F: TTGGAGGTACCGGCAGA Nghién
PPV3| NS1/VP1 58 | 995 | 7
R: TCATCGTACCGTTCATCG cru ndy
F: TGACGCAGTACAGACCGACGAGA
PPV4-1 62 | 842
R: AATGCAAGTGCAAGCCACCTTTT
F: AGTAATCTGGTAATCGCTGTTCG
PPV4-2 62 | 893
R: ATGTTAGTCTTTCCTGTTGTGGC
F: GCTGGTGGATAACAACATCTGCT
PPV4-3 60 | 986
R: GTTTCTTCTTTCTCGGTGCTTCT
F: AAGAAGCACCGAGAAAGAAGAAA Csagola
PPV4 60 | 884 | vacs,
PPV4-4 |R: AAATCTAAGGGACAAGGCAAACG 2012
F: TACTAAGAAAGACAAGGTGGAG
PPV4-5 60 | 898
R: AATAATAGAAGGTATAGCGTC
F: ACCTGCTCCTCCATCTTCTCCAC
PPV4-6 62 | 980
R: GGCCGTCATCATACATTCTGCTC
F: ACTTACTGTTCTATGATGTCTGGAG
PPV4-7 62 | 1644
R: ATATCATCTGCGGTGTCTGGG
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2.2.4. Trinh tu cac chung PPV nghién ciru
Danh sach trinh tu gen cac chung PPV phan lap ¢ Viét Nam va cac ching
phan 1ap trén thé gi6i sir dung dé tham chiéu duoc trinh bay ¢ Bang 2.4 va 2.5.
Béang 2.4. Danh sach trinh tw PPV2 dugc sir dung trong nghién ciru nay

M3 s6 Quée gia Nam Kich thuéc Tac vii
GenBank . phan 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 p 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 - 2012 5486 Xiao va cs, 2013
KF725662 Y 2013 3259 Opriessnig va cs, 2014
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Bang 2.5. Danh sach trinh tw PPV3 va PPV4 sir dung trong nghién ciru

] Ma sb L Nim | Kich thwérc L
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 | HongKong | 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 |BO Pao Nha 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 ndy
QT4 2019 995
GU978964 5400
GU978965 5645
GU978967 5644 .
) 2010 Huang va cs, 2010
PPV4 GU978968 | Trung Quoc 5400
HM031134 5400
HM031135 5552
MG345027 2018 5908 Qinvacs, 2018
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) M3 sb . Nim | Kich thuéc .
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. Phuwong phap thu thip miu

- Méu dugc thu ngau nhién tir lon & d6 tudi giét mo (4,5-5,5 thang tuoi),
dugc nudi trén dia ban bay tinh khu vuc mién Trung. Mbi tinh thuc hién thu
mau ¢ 3-5 10 md, mdi 10 md thu khong qua nam mau.

- MAu méau (n=29): Puoc lay tir lon khi giét thit, sau d6 cho vao dng
thu mau chéng dong. Mau phéi (n=117): buoc léy khi lon thit dugc md bod
noi tang.

- Sau khi thu, mau duoc giit & 4°C va chuyén vé phong thi nghiém Cong
ngh¢ Sinh hoc dong vat (Vién Cong ngh¢ sinh hoc, Vién Han lam Khoa hoc va
Cong nghé Viét Nam) bao quan & -20°C cho dén khi str dung dé tach chiét DNA
téng s0.

2.3.2. Phwong phap tach chiét DNA

DNA tong s6 duogc 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 chong dong

- LAy 0,2 mL mau chéng déng bang EDTA, thém véo 0,5 mL PBS.

- Lac déu, ly tim 12.000 vong/10 phut/ 4°C.
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- Loai b6 dich noi, thu cgn t€ bao.

- Lap lai bude nay cho dén khi loai duwoc hoan toan huyét sic td, chi con
can té bao bach cau mau mau trrflng mo.

- Sau khi thu cin té bao, b6 sung thém 0,5 mL lysis buffer dé phan huy
té bao, lic déu, i & 37°C trong vong 60 phut.

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

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

- B6 sung 0,7 mL chloroform: isoamyl alcohol (24:1) vao, lic déu. Ly
tdm 12.000 vong/20 phut/ 4°C, thu dich phia trén.

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

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

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

- Nghién nhé 100 mg mau mé phoi trong ni to 1ong

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

- BO6 sung vao 6ng 5 puL proteinase K 20 mg/mL. Lac déu, i 56°C/qua dém.

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

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

- Thém vao 2 1an thé tich con tuyét di, lac nhe, i & -20°C, 3 gio. Ly tim
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.
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- Sau d6, san pham tach chiét DNA tong sé duoc tién hanh dién di kiém
tra trén gel agarose 1%.

Sau khi tach chiét, chat lugng va sb luong DNA tong s6 duoc dénh gia bang
may do Nanodrop ND2000 (Thermo Scientific, M§) va dién di trén gel agarose.
2.3.3. Phwong phap dién di

- Budre 1: Chuan bi gel agarose 1% hoic 2% tuy vao kich thudc doan
DNA can kiém tra. D6 gel vao khuon di gan lugc. Cho gel dong dic hoan toan,
can than thao lugc ra khoi gel. Dat ban gel vao bé dién di, sau d6 rot dung dich
dém vao ngap ban gel.

- Buwéc 2: Mau DNA duoc tron déu véi loading dye 6x véi ty 1é miu:
loading dye 13 5:1, sau d6 tra mau dién di vao cac giéng trén ban gel.

- Budre 3: Chay dién di trong dém TBE1x bang dong dién mot chiéu véi
hiéu dién thé 120V & nhiét do phong. Thoi gian dién di thay d6i phu thudc vao
kich thudc cua phan tr DNA, nong do agarose va cuong do dong dién.

- Budc 4: Nhuom ban gel bang dung dich ethidium bromide 0,1% trong
khoang 10 phit, sau d6 iy ban gel ra rira lai bang nuéc.

- Budre 5: Quan sat va chup anh bang hé thong chup anh gel (Biolads, M¥).
2.3.4. Phwong phap thiét ké moi va PCR

- Céc mdi dic hiéu vai céc vung suon cua gen VP cuia PPV2 duoc thiét
ké bang phan mém Primer3 (https://bioinfo.ut.ee/primer3-0.4.0) va kiém tra
bang Primer Checker. Cac cip mdi phat hién PPV1, PPV2, PPV3, PPV4 va
khuéch dai hé gen PPV4 dugc tham khéo tur cac nghién ctru trudce day.

Str dung DNA tong s6 lam khuon, tién hanh t6i uu héa diéu kién PCR
(thanh ph?m phan ung, nhiét o gén méi) khuéch dai dic hiéu cac doan gen dac
trung cho PPV 1, PPV2, PPV3 va PPV4 bang cic cip moi twong tng. Thanh
phan phan tmg PCR Vva chu trinh nhiét phan img PCR phat hién PPV duoc trinh
bay 1an lugt & Bang 2.6 va Bang 2.7.
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Bang 2.6. Thanh phén phan ing PCR phat hién PPV

STT Thanh phéan phan éng Thé tich (uL)
1 H,O 13,94
2 Dém phan ung 10X 2,5
3 dNTPs 25 mM 0,16
4 Mdi xuéi 10 pM 0,5
5 Moi nguoc 10 pM 0,5
6 Dream Taqg 2X 0,4
7 DNA khuén 2
Tong thé tich 20
Bang 2.7. Chu trinh nhiét phan ing PCR
Buéce Giai doan Nhiét do (°C) Thoi gian (phit)
1 Bién tinh 94 3
Bién tinh 94 1/2
2 Lap lai 35 Gan moi Ta ) 1/2
chu ky
Kéo dai 72 1/2
3 |Hoan tat kéo dai 72 7
4 Két thuc phan tng 8 o0

™) Théng tin nhiét d6 gdn méi (Ta) dwoc trinh bay ¢ Bdng 2.3.
2.3.5. Phuwong phap gidi trinh tu gen

San pham PCR duoc sir dung dé giai trinh tu gen truc tiép theo nguyén ly
Sanger bang thiét bi giai trinh tu tr dong ABI-3100 Avant Genetic Analyzer
(Applied Biosystems, M¥) tai cong ty Macrogen, Han Quéc.

Cdc buwdc thuc hién

- Budre 1: Bién tinh DNA khuén, dién di trén gel polyacrylamid (c6 bd

sung ure) thu cadc mach don DNA.

57



- Buéc 2: Chuan bi phan tng téng hop DNA. Lay bén 6ng eppendorfT,
cho céc thanh phan can thiét vao mdi 6ng (DNA khudn, mdi c6 danh dau phong
xa, enzym DNA polymerase va cac dANTP (dATP, dTTP, dGTP, dCTP) va dung
dich dém thich hop). B6 sung vao mdi éng twong tng mot luong nho (1%) cac
loai ddNTP nhét 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
duoc tong hop dé xac dinh trinh tu cia mach khuon.

2.3.6. Phwong phap xir ly va phan tich trinh tu gen

- Cac trinh ty gen duoc xu ly va xac dinh ty 1€ tung loai nucleotide br?mg
phan mém BioEdit v.7.0.9.0 (Hall, 1999) trén co s& ddi chiéu so sanh cac trinh
tu gen theo chiéu xudi va chiéu nguoc va véi cac trinh ty tham chiéu cong bd
trén GenBank. Trong truong hop phat hién trinh tu bi 16i ghi nhan sai hoic
thira, thiéu nucleotide khi so sanh giita 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 d6 thi mau trong file “*.ab1”.

- Trinh ty nucleotide cta cic ching tham chiéu va cac chung nghién ctru
dugc can chinh va sip xép bang coéng cu ClustalW Multiple aligment
(Thompson va cs, 1994).

- Do tuwong dong cua cac trinh tu gen thu dugc véi trinh tu gen ctia cac
chung PPV tham chiéu cong bd trén GenBank duoc x4c dinh bang phan mém
GenDoc 2.6.

- Gi4 tri do 1éch (skew/skewness value) duoc tinh todn theo cong thirc:
AT skew=(A-T)/(A+T) va GC skew=(G-C)/G+C) (Perna va Kocher, 1995).
Gia tr1 do 1éch duong biéu thi sb luong A>T va G>C va nguoc lai.

2.3.7. Phwong phap xay dung cay phat sinh chiing loai
Cay phat sinh chung loai dugc xdy dung dua trén trinh ty gen ma hoa

protein cdu tric ctia cac chung PPV2 va trinh ty hé gen/gen ma hoa protein cau
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tric cta cac ching PPV4 bang phan mém MEGA X (Kumar va cs, 2018) véi
cac tham s6 dau vao bao gdm: Phuong phap du doan ciy phat sinh ching loai
Maximum Likelihood; mé phong su thay d6i nucleotide giita cac trinh ty gen
dua vao mo hinh Tajima-Nei va murc tin cdy & cac nhdnh cia cdy phat sinh
chung loai duoc wdc tinh bang phép thir bootstrap 1ap lai 1.000 1an. Cac trinh
tu gen tham chiéu lay tir GenBank (https://www.ncbi.nlm.nih.gov/).
2.3.8. Phuong phap xir 1y s6 liéu

Ty 1& phat hién PPV1/PPV2/PPV3/PPV4; ty 1¢ dong nhiém cac chung
PPV1/PPV2/PPV3/PPV4; ty 1& AT skew va GC skew dugc 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 sy hién dién cta cac ching PPV1, PPV2, PPV3 va PPV4 ¢
bay tinh mién Trung, trudc tién, chung toi tién hanh tach chiét DNA tong sb tir
cac mau da thu thap dugce. DNA tong s6 sau tach chiét dugc kiém tra bang dién
di trén gel agarose 1% (Hinh 2A, Phu luc). Két qua dién di cho thiy cac bang
DNA c¢6 kich thudc 10n, sang, rd nét, khong c6 hién tuong dat giy. Ty sé6 OD
260/280 cua cac mau DNA nam trong khoang 1,67-2,10 (Hinh 2B, Phu luc). Nhu
vy, DNA tong s6 thu dugc tir cac miu dam bao chat luong va sb luong, duoc
sir dung 1am khuon cho cac phan tmg PCR phat hién PPV. Trong s6 8 chung
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 hi¢n PPV1

Pé phét hién PPV 1, ching t6i tién hanh phan tmg PCR sir dung cip moi
voi trinh ty dugc tham khao tir nghién ctru cta Streck va cs (2013) (Bang 2.2).
Thanh phan phan tng PCR (Béang 2.6) va chu trinh nhiét phan ing PCR (Béng
2.7) dd duoc trinh bay ¢ phan Phuong phap. Két qua dién di san phdm phan
tmg PCR phat hién PPV 1 duoc thé hién ¢ Hinh 3.1.

1 2 3sdibsT 67" 8 () WO M (bp)

Hinh 3.1. Két qua dién di san pham PCR phat hién PPV1. M: GeneRuler 1 kb
DNA Ladder (Thermo Scientific, My); 1-2: mau am tinh; 3-8: mau duong tinh; (-):
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d6i chirng 4m tinh (PCR khéng c6 DNA khuén); (+): d6i chirg duong tinh (PCR véi
DNA téng s ctia mau dwong tinh PPV1 lam khuén).

Hinh 3.1 cho thay trong s tam giéng (1-8) chita san pham PCR cila cac
mau thi nghiém, cac giéng 3-8 xuit hién mot bang DNA duy nhat, rd nét, khong
c¢6 bang phu, c¢6 kich thudc khoang 194 bp, twong tng voi san pham PCR &
giéng (+). Két qua nay chimg t6 san pham PCR cua cac mau ¢ giéng 3-8 1a
duong tinh v6i PPV 1. Nguoc lai, két qua dién di san pham PCR & cac giéng 1
va 2 khong hién thi bang DNA c¢6 kich thudc twong tng voi bing DNA xuat
hién & giéng (+), ching to cac miu nay la am tinh v6i PPV1. Phuong phap
tuong tu da duoc thuc hién trén 146 miu nghién ctru nham phat hién cac mau
duong tinh v6i PPV1,

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

té su hién dién ctia ching PPV1 trong cac mau 3-8.
Porcine parvovirus strain NADL2 capsid protein gene, complete cds
Sequence ID: KF049424.1 Length: 2263 Number of Matches: 1

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

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

Query 1 GGGAGGGCTTGGTTAGAATCACTGCACACGCATCAAGACTCATACATCTAAATATGCCAG 60

IIIIIIII|II|II|II|II|IIlIIIIIIIII|II|II|I|lIIlIIIIIIIII|II|
Sbjct 690 GGGAGGGCTTGGTTAGAATCACTGCACACGCATCAAGACTCATACATCTAAATATGCCAG 749

Query 61  AACACGAAACATACAAAAGAATACATGTACTAAATTCAGAATCAGGGGTGGCGGGACAAA 120
CECELEEELEEERE e et e e et e et e e et

Sbjct 750 AACACGAAACATACAAAAGAATACATGTACTAAATTCAGAATCAGGGGTGGCGGGACAAA 809

Query 121 TGGTACAAGACGATGCACACACACAAATGGTAACACCTTGGTCACTAATAGATGCTAACG 180
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Sbjct 818 TGGTACAAGACGATGCACACACACAAATGGTAACACCTTGGTCACTAATAGATGCTAACG 869

Query 181 CATGGGGGGTGTGGT 195

FLEELEL TRLET]
Sbjct 870 CATGGGGAGTGTGGT 884

Hinh 3.2. Két qua BLAST trinh ty nucleotide ciia miu dwong tinh PPV1 so véi
chiing PPV1 tham chiéu (M s6 GenBank: KF049424)
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3.1.1.2. Két qud phdt hi¢n PPV2

Nham phat hién PPV2, ching t6i tién hanh phan tng PCR véi cip mdi voi
trinh tu duoc tham khéo tir cong bd ctia Cadar va cs (2013) (Bang 2.2). Thanh
phan phan tng PCR (Bang 2.6) va chu trinh nhiét phan tmg PCR (Bang 2.7)
duoc trinh bay ¢ phan Phuong phap. Két qua dién di san pham phan tmg PCR
phat hién PPV2 dugc thé hién ¢ Hinh 3.3.

1 2 34 56 7 8((G (HMEE

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

Két qua & Hinh 3.3 cho thay trong sb tam giéng (1-8) chira san pham PCR
clia cac mau thi nghiém, cac giéng 2-6 va giéng 8 xuat hién bang DNA duy nhat,
rd nét, co kich thudc khoang 222 bp, tuong tng véi san pham PCR & giéng
(+).Két qua nay chimg t6 san pham PCR cila cac mau & giéng 2-6 va 8 1a duong
tinh voi PPV2. Nguoc lai, két qua dién di san pham PCR ¢ giéng 1 va giéng 7
khong hién thi bang DNA tuong tmg v6i bang DNA xuét hién ¢ giéng (+) ching
t6 cac mau nay am tinh v6i PPV2. Tuong ty, tat ca 146 mau da duoc kiém tra dé
phat hi¢n sy hién dién cua PPV2. Sau khi dugc tinh sach, cac san phém PCR
duong tinh v&i PPV2 duogc giai trinh tu truc tiép hai chiéu. Trinh tu nucleotide
thu duoc ¢o kich thudc 222 bp, phi hop véi tinh toan vé mat 1y thuyét (Bang
2.2) va tuong ddng 98% trinh tu nucleotide cta ching PPV2 tham chiéu dugc
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phan 1ap & Trung Qudc nam 2018 (Ma sé GenBank: MG345019) (Hinh 3.4). Két

qua nay di x4c nhan su hién dién ctia PPV2 trong cac mau 2-6 va 8.

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

Score Expect Identities Gaps Strand
357 bits(193) 5e-94 204/209(98%) 1/209(0%) Plus/Plus

Query 1  TAGATTCTTGCAGGCCGTAGACTGGCTGGTAGACAATGGCTGCTGCACCGAGGCCAAGTG 60
COCLCLCLELL L EEE L e FEE L L]

Sbjct 828  TAGATTCTTGCAGGCCGTAGACTGGCTGGTAGAGAATGGCTGCTGCACCGAGGCCAAGTG 887

Query 61  GATCGAGATGGACAAGATGGGATATCGTTCTTTCATGTCCACCATCTCAAGGGGTGCTGC 120
CCLCLELCLELEELEE LR L CE T L LEELEEELELL L]

Sbjct 888  GATCGAGATGGACAAGATGGGATATCGTTCTTTCATGTCCACC-TCTCAAGGGGTGCTGC 946

Query 121  AGGTGAAGAACGCTCTCAACCTTGCACGCAGGGAACTCGTAGCAGGGAACAAACTGTTGG 180
| I||I||ll||||l| CCLCECCEEEEE L LT L]

Sbjct 947  AAGTGAAGAACGCTCTTAACCTTGCACGCAGGGAACTCGTAGCAGGGAACAAACTGTTGG 1006

Query 181  AGAGCATAGTAAAAGGTGCTGACCCTTGG 209

CCCLLELLEEEEELELLELLEE L TL]
Sbjct 1007 AGAGCATAGTAAAAGGTGCTGACCCCTGG 1035

Hinh 3.4. Két qua BLAST trinh tu nucleotide ciia miu dwong tinh PPV2 so véi
chiing PPV2 tham chiéu (M s6 GenBank: MG345019)
3.1.1.3. Két qud phadt hién PPV3

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

Hinh 3.5. Két qua dién di san pham PCR phat hién PPV3. M: GeneRuler 100 bp
DNA Ladder (Thermo Scientific, My); 2, 3: mau am tinh; 1, 4, 5: mau duong tinh;
(-): ddi ching am tinh (PCR khong c6 DNA khuon); (+): ddi chimg duong tinh
(PCR véi DNA tong sé ctia mau duong tinh PPV3 1am 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 ciia cdc mau thi nghiém, bang DNA duy nhat, rd nét chi xuat
hién trong cac giéng 1, 4 va 5 véi kich thudc khoang 392 bp, tuong trng véi san
pham PCR ¢ giéng (+). Két qua nay cho thiy san pham PCR ¢ cac giéng 1, 4
va 5 duong tinh vi PPV3. Céc san pham PCR trong giéng 2 va giéng 3 khong
hién thi bang DNA ndo twong tng véi bang DNA & giéng (+), do d6, ching
dugc xac dinh 1a am tinh v&1 PPV3. Sy hién di¢n cua PPV3 trong téng s6 146
mau d3 duoc kiém tra bang phuong phap tuong tu.

Céc san pham PCR duong tinh voi chung PPV3 d3 duoc tinh sach va giai
trinh tu truc tiép hai chiéu. Két qua thu duoc doan nucleotide cé kich thudc
phan ttr 392 bp, pht hop véi tinh toan 1y thuyét (Bang 2.2) va twong dong 98%
trinh ty nucleotide ctia chiing PPV3 dugc phan 1ap ¢ Trung Quéc vao ndm 2018
(M3 s6 GenBank: MG345026) (Hinh 3.6). Két qua nay ching to sy hién dién

ciia 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 Next Matc Previous M

Score Expect Identities Gaps Strand
713 bits(386) 0.0 390/392(99%) 0/392(0%) Plus/Plus
Query 1 GCAGTCTGCGCTTAACTTAGGTGATTTTCACCGGCCGCCTAACCCGGCCGTGTTGTTGGA 60

CLLLLLLLLE L L L TEE L]
Sbjct 2554 GCAGTCTGCGCTTAACTTAGGTGATTTTCACCGGCCGCCTAACCCGGCCGTGTTGTTGGA 2613

Query 61  TTTACACAAATTTGCAAAGGATGCCGTAGTACCTTCTGCGGAAGATATTAAGATTTTCTT 120
IIIIIlIIIlIIIIIIIIIIIIIIIIIIIIIIIIHIIIIII IIIIIIIIIIIIIII[I
Sbjct 2614 TTTACACAAATTTGCAAAGGATGCCGTAGTACCTTCTGCGGAGGATATTAAGATTTTCTT 2673
Query 121  TGAGGAGAGTGTCTCTCCTTGGTCTGAGGAA TTGAAACAGATTGAAGG 180
lIIIIlIIII|III|IIIIIIIIIIlIIIIII|IIlIIIIIIIIIIIIIIIIIIIIIHI
Sbjct 2674 TGAGGAGAGTGTCTCTCCTTGGTCTGAGGAAGA AAATTTTGAAACAGATTGAAGG 2733
Query 181  GCAGTTCCAGGAAATATTCCATCCACCCACAGATACGGAGGATGGAGCCGATAGCTACGG 240
CLLECEREEE L E et e e e L eerenin
Sbjct 2734 GCAGTTCCAGGAAATATTCCATCCACCCACAGATACGGAGGATGGAGCCGATAGCTACGG 2793
Query 241  TGGCAACAGTGATCAAGGAACTGGTTCCCTTAGTGAACCAGACCTTGAACGGCCTCCCGA 300
!|IIIlIIII|IIIIII|IIIIIIIl|IIIIIIII[IIIIIIII!IIIIII [1LIL
Sbjct 2794 TGGCAACAGTGATCAAGGAACTGGTTCCCTTAGTGAACCAGACCTTGAACGCCCTCCCGA 2853
Query 301  GCGCCCCGGAATCTTGGTCCCCGGGTACAATTATGTTGGTCCTGGTAATCCTTTGGATAA 360
|IIIIlIII]|III|I|IIIIIIIIlIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIII[I
Sbjct 2854 GCGCCCCGGAATCTTGGTCCCCGGGTACAATTATGTTGGTCCTGGTAATCCTTTGGATAA 2913
Query 361  TGCTCCCGCTAAGGGACCAGTGGATGAAGCAG 392
CELLCELELL L LT

Sbjct 2914 TGCTCCCGCTAAGGGACCAGTGGATGAAGCAG 2945

Hinh 3.6. Két qua BLAST trinh tw nucleotide ciia miu dwong tinh PPV3 so véi
chiing PPV3 tham chiéu (Ma s6 GenBank: MG345026)
3.1.1.4. Két qud phdt hién PPV4

Phan ung PCR phéat hién PPV4 st dung cap mdi véi trinh ty dugc 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 nhiét phan tng PCR duogc trinh bay & Bang 2.6 va Bang 2.7
phan Phuong phép. Két qua dién di san pham phan tng PCR phat hién PPV4
dugc the hién & Hinh 3.7.

Hinh 3.7. Két qua dién di san pham PCR phat hién PPV4. M: GeneRuler 100 bp
DNA Ladder (Thermo Scientific, M¥); 1, 4: mau am tinh; 2, 3, 5: mau duong tinh;
(-): d6i ching am tinh (PCR khéng c6 DNA khuon); (+): d6i ching dwong tinh
(PCR v6i DNA tong s6 ciia mau duong tinh PPV4 1am khuon)

Hinh 3.7 cho thay san pham PCR & céc giéng 2, 3 va 5 1a bang DNA duy
nhat, khong c6 bang phu, rd nét, cé kich thudc khoang 345 bp, tuong tng véi
san pham PCR ¢ giéng (+) trong s6 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 v6i PPV4. Nguoc lai, san pham PCR & cac giéng 1, 4 khong xuét
hién bang DNA tuong (mg san pham PCR & giéng (+), chig to cac mau nay
am tinh v&i PPV4. Phuong phép tuong tu dd dugc thuc hién trén 146 mau
nghién ctru nham phat hién cac mau duong tinh véi PPV4.

Sau khi tinh sach, cac san pham PCR duong tinh véi PPV4 da duogc giai
trinh ty hai chiéu truc tiép, két qua thu dugc trinh tu nulcleotide c6 kich thudce
phan tir 345 bp, pht hop véi tinh toan 1y thuyét (Bang 2.2) va tuong dong 99%
trinh tu nucleotide cia chung PPV4 tham chiéu dugc phan lap ¢ Trung Qudc
vao nam 2020 (M3 sb GenBank: MK092422) (Hinh 3.8). Két qua nay chimg t6

su hién dién cta chung 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 Next Match Previous Matct

Score Expect Identities Gaps Strand
621 bits(336) 3e-173 342/345(99%) 0/345(0%) Plus/Plus

Query 1 GCATTGGTGTGTGTCTGTGTCCGCTGGTACTCCGCGGGATGTGCTTACAATTTTCAAAAA 60

IIIIIIII|IIIIII|IIII|III|IIIIIIIIIII|II1lII1IIIIlIII[IIIIIII

Sbjct 367 GCATTGGTGTGTGTCTGTGTCCGCTGGTACTCCGCGGGATGTGCTTACAATTTTC 426

Query 61 TACAGAGAAGAAGGTCTCTCTGTACTATTTTGGGGTGGAGGGCCTAAGCTTCTTTGTGCC 120

EECLELELLEEE L L et e et e iiingl
Sbjct 427 TACAGAGAAGAAGGTCTCTCTGTACTATTTTGGGGTGGAGGGCCTAAGCTTCTTTGTGCC 486

Query 121 CCATAAGAATAAACACGGGGCCTGGAAGAGCACGGACGAGGGCTTTATCTACAACTATC 180

IIIIIIIIIII]IIIIIIIIIIIlIIIIIIIII II||IllI|]I||II|IIlII|III|
Sbjct 487 CCATAAGAATAAACACGGGGCCTGGAAGAGCACAGACGAGGGCTTTATCTACAACTATCT 546

Query 181 GCTTAAAAAACTGCCGCTAAAAGAGTGTTTATATGCTTGGACCACCATCGGTGGAGCCAT 240

IIIIlIIIIIIIIIIIII PECELLLL L et et innnl
Sbjct 547 AAAAAACTGCCGCTGAAAGAGTGTTTATATGCTTGGACCACCATCGGTGGAGCCAT 606

Query 241 CGGTGATGCTTGCCTAAATACTGATAAGAGAAAGGAGT TGCTGGATAATAGACAGGACCC 300

IIIIIIIIIII]IIIllIII|II||II|IIIIl|II|II1[II|IIIIIIII|II|IIII
Sbjct 607 CGGTGATGCTTGCCTAAA GATAATAGACAGGACCC 666

Query 301 AGCAGTGATCGAAGAGCTCTCAGCTCCCATGTACAAATGTGCCAC 345

[1111] I|IIIII||I||I|IIIIIIIIIIIIIIIIIIIIIIII
Sbjct 667 AGCAGTAATCGAAGAGCTCTCAGCTCCCATGTACAAATGTGC 711

Hinh 3.8. Két qua BLAST cho thiy ty 1¢ twong dong ciia miu dwong tinh PPV4
s0 véi chilng PPV4 tham chiéu (Ma s6 GenBank: MK092422)

Bang phan ing PCR khuéch dai cac doan gen dic trung cua timg chiing
PPV, giai trinh ty va so sanh ty 1¢ twong dong nucleotide, nghién ctru ctia chiing
t6i 1an dau tién phat hién PPV1, PPV2, PPV3 va PPV4 ¢ bay tinh mién Trung.
Két qua nay dong thuan véi cac nghién ciru gan day khi nhan dinh: Viéc ching
ngira PPV chi co thé 1am giam nhiing biéu hién 1am sang trén lon nai sinh san
ma khong thé ngin ngira sy 1dy nhiém cta PPV giita cac c4 thé lon, cling nhu
khong thé loai bo hoan toan PPV ra khoi dan lon (Serena va cs, 2021; Foerster
va cs, 2016).

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

Sau khi xac nhan sy hién dién ctuia cac chung PPV trén cac mau nghién
ctru, chiing t61 tinh toan ty 1€ phat hién cac chung PPV1, PPV2, PPV3 va PPV4
¢ tirng dia phuong. Ty 1€ phat hién PPV1, PPV2, PPV3 va PPV4 trén lon nuoi
& bay tinh mién Trung duoc trinh bay & Bang 3.1 va Hinh 3.9.

66



Bang 3.1. T¥ 1¢ phat hién PPV1, PPV2, PPV3 va PPV4 & bay tinh mién Trung

T I¢ phat hién céc chiing PPV (1-4) (%) | .Y l¢ phat
. hién it nhat
Tinh n* " .
PPVI | PPV2 | PPV3 | Ppva | Mmotehung
PPV (%)
Quéng Binh 17| o | 17(00) | 0(0) 0(0) 17 (100)
Quéng 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 Ngii 24 [15(62,0)| 18(75) | 2(83) | 0(0) | 18(750)
Binh Dinh 25 [13(52,0) | 11(44) | 0(0) 0(0) | 17(68,0)
Téng 146 | 77 (52,7) | 82 (56,2) | 8(5,5) | 12(82) | 109 (74,7)

*n: 86 lwong mdu thu & moi tinh thanh

S liéu trinh bay ¢ Bang 3.1 va Hinh 3.9 cho thay su hién dién caa PPV &
ca bay tinh nghién ctru: 109/146 mau dwong tinh, chiém ty 1¢ 74,7%; trong do,
c6 mot s6 maiu duong tinh v6i nhiéu hon mot chung PPV. Pia phuong phat
hién ty 18 duong tinh véi PPV cao nhat 13 Quang Binh (100%) va thap nhat 13
Quang Nam (37,5%). Ty 18 phat hién PPV ¢ Thira Thién Hué 1a 89,3% (25/18);
Quang Tri 1a 86,4% (19/22); Quang Ngai la 75% (18/24); Binh Dinh 1a 68%
(17/25) va ba Nang 1a 50% (7/14).

Xét theo murc d6 pho bién thi PPV2 1a chung pho bién nhat véi ty 1& phat
hién 13 56,2% (82/146), tiép theo 1a PPV1 véi 52,7% (77/146), PPV4 1a 8,2%
(12/146) va PPV3 ¢6 ti 18 thap nhat 13 5,5% (8/146).

Xét theo murc d9 da dang thi Quang Tri va Thira Thién Hué 1a hai tinh ghi
nhén su xuét hién cia ca bén chiing PPV1, PPV2, PPV3 va PPV4. Cac mau co
ngudn gbc tir Quang Binh va Quang Nam chi phat hién ching PPV2. Cac mau
tai Da Néang chi duong tinh v6i PPV1 (Hinh 3.9).
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Qudng Binh Quéng Tri
PPV2: 17 (100%) PPV1: 18 (81,8%)
PPV2: 10 (45,5%)
U én Hué PPV3: 3 (13,6%)
Thira Thién Hué :
PPV1:24 (85,7%) PPV4: 6 (27,3%)

PPV2: 20 (71,4%)
PPV3: 3 (10,7%) Da Ning
PPVA: 6 (21,4%) PPV1: 7 (S0%)
\
PPV2: 6 (37,5%) Holing Sa

Quang Ngai
PPV1: 15 (62%)
PPV2: 18 (75%)
PPV3:2(8,3%)

Binh Djnh
PPV1: 13 (52%)
PPV2: 11 (44%)

MIEN
NAM

'l‘nlwl{g Sa

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 & tit ca cac tinh (trir Da
Nang); nguoc lai, PPV4 chi xuét hién tai Quang Tri va Thtra 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 1€ phat hién
PPV1 déu 16n hon 50%.

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

Céc nghién ctru phat hién PPV & lon trudc ddy trén thé gidi va Viét Nam
chu yéu st dung céc phuong phap phat hién khang thé khang PPV tir mau lon
nhu xét nghiém huyét thanh hoc (HI) hoic ELISA. Bang nhimg phuong phap
nay, PPV da dugc phat hién ¢ lon ring tai Croatia va lon nha tai CuBa vaéi ty
1& 1an luot 14 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 ¢ Tay Tang (Yan va
cs, 2022) da phat hién PPV véi ty 18 91,01%. Hai nghién ctru sém nhat vé PPV
& Viét Nam da st dung phuong phéap xét nghiém huyét thanh (HI) dé phat hién
su hién dién cta chung ¢ 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 ctia timg PPV, trong nghién ctru nay chiing
t6i da phat hién su hién dién ctia PPV ¢ 109/146 mau (74,7%).

Sau mdt thoi gian xAm nhiém, PPV c6 thé khong con ton tai trong co thé
lon nhung khang thé khang PPV van ton tai trong huyét thanh lon. O truong
hop nay, mac du xét nghiém ELISA cho thay duong tinh v6i khang thé khang
PPV, nhung vi PPV khong con ton tai trong co thé lon nén phan tng PCR phat

hién PPV s& cho két qua 4m tinh. Cung véi két qua ciia cac nghién ctru trén, két
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qua ctia chung to6i mot 1an nira khiang dinh PPV 1a loai virus lvu hanh pho bién
trén lon & cac nudc trén thé gio1 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 hién PPV1

PPV1 la ching PPV dugc phat hién sém nhét trong sé cac PPV, va trong
nhiéu nghién ctru thudng dugc goi chung la PPV. Ngay ca cac vaccine dang sir
dung cling goi la vaccine Parvo. Ty 1€ lon duong tinh véi chung PPV1 noi riéng
va cac chung PPV néi chung la cac thdng tin dich té quan trong, dong goép cho
chuong trinh vaccine va cac phuong phap phong chdng dich bénh do PPV gay
ra. Ty 1¢ phat hién PPV1 & bay tinh mién Trung dugc trinh bay & Bang 3.1 va

Hinh 3.10.
0 I I i 0 I i
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Hinh 3.10. Ty 1¢ phat hi¢n PPV1 & bay tinh mién Trung
S ligu trinh bay ¢ Bang 3.1 va Hinh 3.10 cho thdy PPV1 duoc phat hién
& 5/7 tinh nghién ctru voi ty 18 52,7% (77/146). Thira Thién Hué va Quéang Tri
1a hai tinh c6 ty 1& phat hién PPV 1 cao nhat (1an luot 1a 85,7% va 81,8%), trong
khi d6, ty 1& phat hién PPV 1 thap hon dugc ghi nhan & Quang Ngii (62%), Binh
Dinh (52%) va Pa Nang (50%). So sanh véi cac nghién ciru & ving mién cho

thay ty 1é 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 voi mién Bic (55,6% (Giap va
cs, 2020) va 60,3% (Thuy va cs, 2021)); so sdnh vdi cac nghién ciru trén pham
Vi ca nudc, ty 18 phat hién PPV1 trong nghién ctru ndy cao hon dang ké so véi
nghién ctru ctia Giap va cs (2022) (23,9-24,4%) nhung lai trong duong véi két
qua cua Thuy va cs (2021) (53,7%).

Trén thé gidi, PPV1 da 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 ctia
dan lon. O chau A, trong khi ty 1& luu hanh PPV tai Thai Lan va Nhat Ban 1an
luot 1a 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 nhan véi két qua thap
hon dang ké, lan luot 13 5,56% va 14,3% (Parthiban va cs, 2022; Sun va cs,
2015). Tai chau Au, su khéc biét trong ty 18 phat hién PPV1 da duoc ghi nhan
tai cac qudc gia nhu Hungary vé6i 0,5% (Csa’gola va cs, 2012), tai Ptc voi 60-
61% (Streck va cs, 2013) va tai Ba Lan dao dong trong khoang 8,6-10,7%
(Milek va cs, 2019). Bén canh d6, ty 18 Ivu hanh PPV1 tai Bic My va Nam Phi
voi ty 1€ lan luot 1a 14,7% (Opriessnig va cs, 2014) va 29,1-37% (Molini va cs,
2022a; Afolabi va cs, 2019). Nhu vay, ty 18 phat hién PPV1 & bay tinh mién
Trung Viét Nam cao hon so v&i nhiéu nudc trén thé gidi, ngoai trir Pirc va Nhat

Ban (Saekhow va cs, 2015; Streck va cs, 2013) (Bang 3.2).
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Bang 3.2. Tom tit ty [ dwong tinh cac ching PPV1, PPV2, PPV3 va PPV4 tir cac nghién ciu trén thé giGi

Ty 1¢ phat hién (%)

Chéu luc Quoc gia Tai li€éu tham khao
PPV1 PPV2 PPV3 PPV4
Myanmar - 10,0 - - Hijikata va cs (2001)
. - - - 1,84 Huang va cs (2010)
Trung Qudc 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)
23,9-24,4 | 3,4-61,6 |27,3-46,5 | 13,6-51,2 Giap 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)
Durc 60-61 55 20 7 Streck va cs (2013)
Transylvania - 10,3-25 | 175-35 | 0,95-10 Cadar va cs (2011, 2013)
Slovakia - - 11,0 - Sliz va cs (2015)
Chau 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 IflétAS(A) nude 17,3 5,8 3,5 Tregsakis va cs (2020)
chau Au
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o I Ty 1¢ phat hi¢n (%) 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 5,9 Opriessnig va cs (2014)
bong 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 PPV?2

Ké tir khi dugc phat hién lan dau tién tai Myanmar tir hai thap ky trudc
(Hijikata va cs, 2001), PPV2 da dugc xac nhan la déng tac nhan trong Hoi
chiing PRDC va bénh PCVAD trén lgn. Ty I¢ phat hi¢n PPV2 trén lon nudi &

bay tinh mién Trung trong nghién ctru ctia chiing t6i dugc trinh bay & Bang 3.1

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

S liéu & Bang 3.1 cho thdy PPV2 duoc phat hién & 6/7 tinh nghién ctru
voi ty 1€ 1a 56,2% (82/146) va PPV2 1a chung c6 ty 1€ hi¢n dién cao nhét trong
bbn ching PPV dugc nghién ctru. PPV2 duoc phat hién véi ty 18 cao nhat &
Quang Binh (100%) va thip nhét tai Quang Nam (37,5%); khong phat hién
PPV2 & ba Nang.

So v6i cac nghién ctiru di duoc tién hanh ¢ Viét Nam (Bang 3.2), ty 16 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 ciia Giap va cs
(2022) trén cac mau thu thap nam 2021 (3,4%) va thap hon két qua phat hién PPV2
tir cac mau thu thap nam 2017 (61,6%) (Giap va cs, 2022).
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Céac nghién ctru dich té hoc vé PPV2 di bao cdo sy lwu hanh cua chung
trén toan thé gi¢i (Nelsen va cs, 2021), tuy nhién, ty 1¢ phat hién PPV2 1a khac
biét giira cac qudc gia (Bang 3.2). Ty 1é phat hién PPV2 trong nghién ctru cta
chung t6i (56,2%) cao hon so v&i két qua nghién ctru & Myanmar (10%
(Hijikata va cs, 2001)), Trung Qudc (39,6% (Sun va cs, 2015)), Nam Phi
(21,8% (Afolabi va cs, 2019)) va mot sé nudc 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 nuéc chau My
(90% (Garcia va cs, 2020a); 72% (Opriessnig va cs, 2014)).
3.1.2.3. Ty I¢ phat hi¢n PPV3

PPV3 lam suy giam kha niing mién dich (Amoroso va ctv, 2019), va déng
vai tro 13 yéu t6 kich hoat lién quan dén bénh do PCV2 trén lon (Patrick va ctv,
2014). Ty I¢ phat hién PPV3 trong bay tinh nghién ctru dugc trinh bay & Bang
3.1vaHinh 3.12.

[ = Y
© N & o

Ty 1é mau bi nhiém PPV3 (%)
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Quang Binh Quang Tri Thira Thién PaNing Quang Nam Quang Ngdi Binh Dinh
Y€ Tinh thanh
Hinh 3.12. Ty 1¢ phat hién PPV3 & bay tinh mién Trung
S liéu & Bang 3.1 cho thay sy hién dién ctia PPV3 trén dan lon ¢ 3/7 tinh
mién Trung di duoc phat hién véi ty 18 5,5% (8/146), thip nhét trong s6 bon

75



chung PPV dugc khao sat. Cu thé, PPV3 luu hanh trén dan lon tai cac tinh
Quang Tri, Thira Thién Hué va Quang Ngii vai ty 1¢ dao dong tir 8,3%-13,6%.
Khéng phat hién PPV3 trong cidc mau thu thap tai Quang Binh, Quang Nam,
Pa Niang va Binh Dinh.

Ty 1& phét hién PPV3 ¢ bay tinh mién Trung (5,5%) thap hon so véi cac
két qua nghién ctru trudc day & Viét Nam (Mién Béc: 43,2%; mién Nam: 6,9%;
ca nudc: 17,7% (Thuy va cs, 2021); 27,3%-46,5% (Giap va cs, 2022)). So v6i
cac két qua nghién ctru trén thé gidi, ty 18 phat hién PPV3 trong nghién ctru ctia
chung t6i twong duong véi két qua ctua 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 lkeda,
2014; Streck va cs, 2013; Cadar va cs, 2013; Csagola va cs, 2012; Cadar va cs,
2011) (Bang 3.2).
3.1.2.4. Ty I¢ phat hién PPV4

PPV4 1a moét trong cac chung PPV moi1 dugc phat hién, dugc cho 1a lién
quan dén Hoi chimg PMWS va Hoi chimg PRDC vdi vai tro 13 tic nhan dong
nhiém. Ty 1¢ mau bi nhiém PPV4 trén lon bay tinh mién Trung dugc trinh bay

trong Bang 3.1 va Hinh 3.12.
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Hinh 3.13. Ty 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 thiy chung la ching c6
muc d§ phan bd dia 1y hep nhét. Cu thé, PPV4 chi dugc phat hién tai Quang
Tri va Thira Thién Hué (trong cdc mau phoi) voi 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 cac tinh mién Trung cao hon so véi két
qua nghién ctru ctia Thuy va cs (2021) & mdt sé tinh mién Béc (6,5%) va ca
nuéc (7,8%), nhung thap hon so véi két qua nghién ctru trén pham vi ca nudce
ctia Giap va cs (2022) (13,6%-51,2%). So vdi cac cong bo 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 thap hon so voi ty 1é nhiém PPV4 & Nhat Ban
(33% (Saekhow va cs, 2015)), Thai Lan (44% (Saekhow va lkeda, 2014)),
Trung Qudc (21,56% (Sun va cs, 2015)) va mdt s6 nude chau Au nhu Hungary
(21%) (Csagola va cs, 2012) va Buc (21,6%) (Streck va cs, 2013).

Ty 1& phat hién PPV & bay tinh mién Trung twong dbi cao (74,7%) c6 thé
la do ngu(‘A)n mau thu thap, loai mau. Bén canh do, su khac biét vé két qua phat
hién PPV ¢ mdi dja phuong co thé duogc 1y giai boi sy khac biét vé tap quan
chan nuodi, chuong trinh vaccine cua tung co sé chan nudi, mirc do tuan thu
chuong trinh vaccine, ngudn gdc giéng cling nhu hién trang cac dich bénh dong
nhiém cing PPV & ting dia phuong. Mot s6 dich bénh luu hanh ¢ lon c6 thé
lam suy giam suc dé khang cua lon, tao diéu kién cho sy nhén Ién cta PPV.
Pdng thoi, quy mé chin nudi & cac dia phuong 1a mot yéu td quan trong quyét
dinh cho cong tac chu dong phong ngtra bénh do PPV gy ra.

Két qua phat hién PPV1, PPV2, PPV3 va PPV4 v6i cac mic do khac nhau
trong nghién ctru cua chung t6i 1a bao cdo dau tién vé sy luu hanh cia PPV trén
lon nuodi & bay tinh mién Trung. Hién tai, cac loai vaccine phong ngtra PPV luu
hanh trén thi trudng déu chi sir dung chiing PPV 1. Do d6, viéc phat hién bon chiing
PPV luu hanh ngoai thuc dia sé& 1a thong tin hd tro cho viéc danh gia muc d6 bao
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ho cua cac vaccine dang st dung, dong thoi cung cap thong tin dich t& hoc hitu
ich cho cac nghién ctru san xuat vaccine phong ngira PPV trong tuong lai.
3.1.3. Ty 1é ddng nhiém cac ching PPV1, PPV2, PPV3 va PPV4

Thong thuong, lon thudng duoc phat hién duong tinh v6i 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 giam hé mién dich cua lon,
tao diéu kién thuan lgi cho nhiéu loai mam bénh khac xam nhdp va gdy bénh
(Qin va cs, 2018). Nghién ctru mirc d6 dong nhiém cac chung PPV trén dan lon
c6 thé cung cap thong tin dich t& hoc quan trong vé méi quan hé giira muc do
déng nhiém va tinh trang bénh dién ra trén lon. Bén canh do, ty 1& déng nhiém
cac chung PPV la thong tin ¢6 ¥ nghia cho viéc lua chon khang nguyén trong
nghién ctru san xuét vaccine da gia phong ngira PPV.

Nham danh gia mac do dong nhiém cac chung PPV1, PPV2, PPV3 va
PPV4 trén lon nudi & bay tinh mién Trung Viét Nam, chiing t6i da tién hanh
thong ké két qua phat hién PPV1, PPV2, PPV3 va PPV4 trén ting mau duong
tinh. Két qua dong nhiém céac ching PPV1, PPV2, PPV3 va PPV4 trén lon &
cac tinh mién Trung duoc trinh bay ¢ Bang 3.3 va Hinh 3.14.
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Hinh 3.14. Ty 1¢ ddng nhidm c4c ching 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 (%)

phuwong| 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
QE;iI;g 17| 0 | 0¢) | 0@ | 0 | 0 | 0@ | 0() 0 (0) 0 (0) 0 (0) 0 (0)
Q‘;ér?g 22 9(40,9) | 3(136) |5(22,8) | 2(9,1) |3(136)| 0(0) | 2(91) | 3(136) | 0(0) 0(0) 0(0)
TT Hué | 28 (61799) 2(7,1) | 6(2L,4)|3(10,7)|6(21,4) | 1(36) | 2(7.1) | 6(2L4) | 1(36) | 1(36) 1(3,6)
Pa 4l 0@ | 00 | 0@ | 0 | 00 | 0@ | 0@ 0(0) 0(0) 0(0) 0(0)
Nang

Ql\lll:;g 16| 0() | 00 | 00 | 00 | 0¢0 | 0@ | 0() 0 (0) 0 (0) 0 (0) 0 (0)
Quang 15

N |2 g | G2 | 00 269 | 00 | 0@ | 1) 0(0) 0(0) 0(0) 0(0)
S:EE 25| 7(28) | 0(0) | 00 | 0¢0) | 0(0) | 0(0) | 0(0) 0(0) 0(0) 0(0) 0(0)
Téng s6 | 146 (;02) 6(41) |11(75) | 7(48) | 9(6,2) | 1(07) | 53B4) | 962 | 107 | 1(07) 1(0,7)
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Két qua nghién ctu cta ching toi khong phat hién dong nhidm bat cir
chiing PPV nao & ba tinh Quéang Binh, Pa Ning va Quang Nam. Thira Thién
Hué 1a dja phuong phét hién tt ca cac dong nhiém 2/3/bén chung PPV, trong
khi & Binh Pinh, duy nhat dong nhiém PPV 1/PPV2 dugc ghi nhan.

Biang 3.4. Ty 1¢ dong nhiém cac chiing PPV1, PPV2, PPV3 va PPV4 ¢ lgn

Quéc Ty 1¢ dong nhiém PPV (%)
gia/Pia | PPV1|PPV1| PPV1 |PPV2| PPV2 | PPV3 | PPVl | ppv2 | Tac gia
phuong | 4o +3 +4 +3 +4 +4 | +243 | +3+4
. Csagola va
Hungari 0 0 0 1,27 1,0 1 - -
cs (2012)
32,0- Streck va
birc 150 | 4,0 15 5,0 2,0 - -
46,0 cs (2013)
: Afolabi va
Nam Phi | 2,7 18 | 173 | 1,8 | 182 | 1,8 - -
cs (2019)
Thuy va cs
20,8 | 10,0 | 6,9 4,3 4,3 0,4 2,6 -
(2021)
Viét Nam
Giap va cs
0 1,1 1,1 1,1 - 0,5 - 2,3
(2022)
Mién Béc
. 178 | 205 | 6,8 6,8 1,4 0 2,7 -
Viét Nam
" Thuy va cs
Micn (2021)
Nam Viét | 5,6 1,4 0 0 0 0 0 -
Nam

3.1.3.1. Ty I¢ dong nhiém hai chiing PPV

Ty 1¢ dong nhiém PPV1/PPV2

Sé liéu & Bang 3.3 cho thay dong nhiém PPV 1/PPV2 duoc phat hién & 4/7
tinh thanh nghién ctru va chiém ty 1& cao nhat trong cac loai dong nhiém véi
34,2% (50/146). Xét theo dia phuong, Thira Thién Hué 14 tinh co ty 1¢ dong
nhiém PPV1/PPV2 cao nhat v&i 67,9% (19/28). Két qua phat hién dong nhiém
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PPV1/PPV2 trong nghién ctru ctiia ching t61 cao hon so véi 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 1¢ dong nhiém PPV1/PPV3

Két qua tir Bang 3.3 cho thdy dong nhiém PPV1/PPV3 d3 duoc phét hién
& 3/7 tinh nghién ctru voi ty 1€ 14 4,1% (6/146). Quang Tri la tinh dugc ghi nhan
c6 ty 186 dong nhiém PPV1/PPV3 cao nhat (13,6%). Ty 1& dong nhiém
PPV1/PPV3 trong nghién ctru nay (4,1%) cao hon so véi két qua nghién ctru
tai mién Nam (1,4%) va thap hon so véi két qua nghién ctru & mién Bac (Thuy
va cs, 2021) (Bang 3.4).

Ty 1é dong nhiém PPV1/PPV4

Hau hét cac mau duong tinh v&i PPV4 trong nghién ctru ctia ching toi déu
dong nhiém v&i PPV, chiém ty 1& 7,5% (11/146) (Bang 3.3). Mic du chi xuét
hién tai 2/7 tinh nghién ctru nhung ty 16 ddng nhiém 14 kha cao & mdi tinh: 22,8%
& Quang Tri va 21,4% & Thira Thién Hué. S6 liéu & Bang 3.4 cho thay ty 16 dong
nhiém PPV1/PPV4 ¢ céac tinh mién Trung cao hon so v6i két qua ctua Thuy va
cs (2021) & cac tinh mién Bac (6,8%) va trén pham vi ca nudc (6,9%). Trén thé
gidi, déng nhiém PPV 1/PPV4 chi dugc ghi nhan tai Pic va Nam Phi véi ty 18
1an luot 13 4% va 17,3% (Streck va cs, 2013; Afolabi va cs, 2019).

Ty 1é dong nhiém PPV2/PPV3

S liéu & Bang 3.3 cho thay dong nhiém PPV2/PPV3 duogc phat hién tai
3/7 tinh nghién ctru véi ty 16 4,8% (7/146). Két qua nay thap hon so véi nghién
ctru ctia Thuy va cs (2021) & mién Béc (6,8%) nhung cao hon so v4i cac nghién
ctru trén pham vi ca nude 1,1-4,3% (Thuy va cs, 2021; Giap va cs, 2022). Trén
thé gidi, ddng nhiém PPV2/PPV3 ciing da duoc phat hién & Hungari, Nam Phi
va Puc véi ty 18 1an luot 12 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

Pong nhiém PPV2/PPV4 di dugc phét hién ¢ 2/7 tinh mién Trung véi ty
16 6,2% (9/146) (Bang 3.3). Cu thé, d6ng nhiém PPV2/PPV4 dugc phat hién tai
Quang Tri va Thira Thién Hué véi ty 1& lan 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 gii, dong nhiém
PPV2/PPV4 da dugc bdo céo tai Romania, Ptrc va Nam Phi voi 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 duoc phat hién trong mdt mau duy nhét tai tinh
Thira Thién Hué véi ty 18 0,7% (1/146) (Bang 3.3). Nghién ctru trén pham vi toan
qudc ctua Thuy va cs (2021) va Giap va cs (2022) di phat hién dong nhiém
PPV3/PPV4 véi ty 16 1an lugt 132 0,4% (1/231) va 0,5% (1/174). Trén thé gisi, dong
nhiém PPV3/PPV4 ciing dugc x4c dinh & muc d6 kha thép tai Hungari, Nam Phi
va Diic voi ty 18 1an luot 1a 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 1é dong nhiém PPV1/PPV2/PPV3

Pong nhiém PPV1/PPV2/PPV3 duoc phéat hién ¢ 3/7 tinh nghién ciru
(Bang 3.3) v6i ty 16 3,4% (5/146). Két qua nay cho thiy ty 1¢ dong nhiém
PPV1/PPV2/PPV3 & cac tinh mién Trung cao hon so voi cac tinh mién Béc
(2,7%) va pham vi ca nudc (2,6%) (Thuy va cs, 2021).

Ty 1é déng nhiém PPV1/PPV2/PPV4

Poéng nhiém PPV1/PPV2/PPV4 dugc phét hién véi ty 1& 6,2% (9/146)
(Bang 3.3). Cu th¢, ¢o ba truong hop dong nhiém PPV 1/PPV2/PPV4 dugc phat
hién tai Quang Trj va sau trudng hop dugc phat hién tai Thira Thién Hué, ty 1¢

& mdi tinh 1an luot 12 13,6% va 21,4%.
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Ty 1é dong nhiém PPV1/PPV3/PPV4 va PPV2/PPV3/PPV4

Pong nhiém PPV1/PPV3/PPV4 va dong nhiém PPV2/PPV3/PPV4 duoc
phat hi¢én trong nghién ctru cia chung t6i véi ty 1€ 0,7% (1/146) (Bang 3.3).

Giap va cs (2022) da phat hién dong 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

M6t mau thu duogc tai Thira Thién Hué duong tinh véi ca bon ching
PPV1/PPV2/PPV3/PPV4, chiém ty 1& 0,7% (1/146) (Bang 3.3). Pay la 1an dau
tién dong nhiém bon ching PPV1, PPV2, PPV3 va PPV4 duogc ghi nhén tai
Viét Nam. Theo hiéu biét ctia chung t6i, chua c6 trudng hop nao dong nhiém
bbn chiung PPV1, PPV2, PPV3 va PPV4 dugc cong bd trén thé gidi.

Pong nhiém cac ching PPV hodc dong nhiém PPV véi cac virus khéac
(PCV, PhoV'...) lay nhiém trén lon da dugc cong bd boi cac nghién ciru trudc
day (Giap va cs, 2022; Afolabi va cs, 2019; Cadar va cs, 2013). Thong tin vé
moi lién quan gitta mirc d6 ddng 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 céc
virus trén lon c6 thé lam tinh trang bénh tram trong hon, hodc gay nén cac
bénh/hd1 chimg 1ién quan & lgn (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 ching PPV nghién ctru thi PPV1 1a chung d3 dugc nhiéu tac
gid nghién ctru va cong bd & Viét Nam (Giap va cs, 2020; Cuong, 2018). Mac
khac, két qua nghién ctru ctia chung t6i vé ching PPV1 khong khac biét dang
ké so v&i cac cong bo trén va so voi cac chiing tham chiéu. Do d6, chung toi
chon PPV2, PPV3 va PPV4 dé giai trinh ty va phan tich dac diém phan tur gen
ma hoa protein ciu tric/hé gen cua chiing.

3.2.1. Trinh tw gen mi hoa protein cau triic ciia cic chiing PPV2

Gen VP (bao gdm gen VP1 va gen VP2, vdi trinh ty gen VP1 bao trim Ién

toan bo trinh tu gen VP2) mé& hoa cho protein capsid ctia PPV, dong vai tro
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quan trong trong qué trinh xdm nhép, quyét dinh tinh khang nguyén va pham
vi vat chii cia virus. Vi ty 16 phat hién cao nhét trong s6 bon chiing PPV dugc
khao sat, PPV2 duoc lya chon dé phén tich trinh ty gen VP cua chung. Nam
cap mdi duoc thiét ké dua trén trinh tw PPV2 tham chiéu trén GenBank di duoc
st dung dé khuéch dai gen VP ctia ba ching PPV2 (PPV2-QN03, PPV2-HU10
va PPV2-QB05) phan 1ap duoc (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.

Hinh 3.15. Két qua dién di sain 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 hoa gen VP ciia PPV2 véi cac cap moi: (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 duoc tinh sach, san phém PCR dugc giai trinh ty truc tiép bﬁng
may giai trinh tu ty dong ABI-3100 Avant Genetic Analyzer tai cong ty
Macrogen (Han Qudc) theo nguyén 1y ctia Sanger, véi muc dich thu nhan trinh
tu nucleotide gen VP ctia PPV2.

Két qué cho thay kich thudc phan tir doan gen VP ctia ba ching PPV2 phéan
1ap duoc 14 2.493 bp (2.493/3.099 bp), khong c6 cac dot bién thém/mat nucleotide
trong vung mé héa khi so sanh véi ching PPV2 nguyén thuy phan 1ap tai Myanmar
vao nam 2001 (AB076669). Trinh tu doan gen VP cua ba chung PPV2- QNOS3,
PPV2-HU10 va PPV2-QB05 dugc ding ky & Co so dir liéu GenBank véi mi s6
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truy cap lan luot 1a OL913365, OL913366 va OL913367. Ty 1¢ thanh phan
nucleotide va gié tri d§ léch AT va GC trong trinh ty gen VP ctia cac chung PPV?2
& cac tinh mién Trung dugc trinh bay & Bang 3.5.

Bang 3.5. Ty 1é thanh phin nucleotide va gia tri d léch trong trinh tu gen VP

ciia cac chiing PPV2 phén 1ap ¢ mién Trung

Kich
Chime| TEN | THND th:éc Al T| G| c |A+T|AT-|G+C| GC-
 ching | | (96) | (96) | (96) | (%6) | (%) | skew | (%) | skew
Qs | 2531208 (296|242 461 | 0097|539 | 01
en
PPV2| HULO | ' | 2493 | 25,3]208] 206|243 46,1 |0,098 | 539 | 0.1
QBO5 2531204 | 29.9 | 24.4| 457 | 0,208 | 54.3 | 0,099

Bang 3.5 cho thay ty 1é 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 40 1éch AT-skew va GC-skew déu mang gia tri duong, nén ty 1&
thanh phan bdn loai nucleotide trong trinh tw gen VP cuia cac ching PPV2 phan
1ap tai mién Trung c6 md hinh twong tu nhau: G>A>C>T.

3.2.2. Trinh tu h¢ gen cia cac ching PPV4
3.2.2.1. Trinh tw hé gen ciia cic chiing PPV4 phan I3p ¢ mién Trung Vi¢t Nam

Nghién ctru cia chung t6i 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 st
tinh da dang cta chiing, cac mau duong tinh véi ching PPV4 dugc chon dé
phan tich trinh ty hé gen. Bay cip mdi st dung dé khuéch dai hé gen cia cac
chung PPV4 dugc tham khao tir nghién ctru trudc day cua Csagola va cs (2012)
(Bang 2.5). San pham PCR khuéch dai cac doan gen cau thanh hé gen hoan
chinh ciia PPV4 duoc dién di kiém tra trén gel agarose 1%, sau d6 dugc tinh
sach va giai trinh ty tryc tiép bﬁng may giai trinh ty tuy dong ABI-3100 Avant
Genetic Analyzer theo nguyén 1y ctia Sanger tai cong ty Macrogen (Han Qudc).

Két qua giai trinh tu cho thiy kich thudc phan tir hé gen cua hai ching PPV4
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phan 1ap trong nghién ctru ndy 13 5.367 bp; bao gdm ba khung doc md ORF1,
ORF2 va ORF3; khong co cac dot bién thém/mat nucleotide trong ving ma hoa
khi so sanh v&i chung PPV4 phan 1ap tai My vao nam 2006 (GQ387499). Trinh
tu hé gen PPV4 cua hai chung PPV4-QTO02 va PPV4-QT20 da duoc gui vao
Co so dir liéu GenBank voi ma s truy cap MT434668 va MT434669. Ty 16
thanh phf?m nucleotide va gia tri do Iéch AT va GC trong trinh tu h€ gen cua céc
chung PPV4 phén lap céc tinh mién Trung duoc trinh bay & Bang 3.6.

Bang 3.6. Ty 1¢ thanh phan nucleotide va gia tri d6 léch trong trinh tw hé gen

ciia cac chiing PPV4 phan lap tai mién Trung

Kich
) Tén | Trinh A | T | G| C |A+T| AT- |G+C | GC-
Chung N thuoe
Ching | tu (bp) (%) | (%) | (%) | (%) | (%) | skew | (%0) | skew
QT02 33,0(25,2|225|19,3| 58,2 | 0,135 | 41,8 | 0,078
PPV4 H¢ gen| 5.387
QT20 33,0(25,2|225|19,3| 58,2 | 0,135 | 41,8 | 0,075

S6 liéu & Bang 3.6 cho thay ty 1é thanh phan nucleotide trong trinh ty hé
gen cac chung PPV4 phan 1ap ¢ mién Trung c6 mdt su tuong dong gan nhu
tuyét dbi, 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 do léch AT-skew va GC-
skew déu mang gia tri dwong nén ty 1é thanh phan nucleotide cta cic chung
PPV4 phan 1ap trong nghién ctru nay 1a A>T>G>C.
3.2.2.2. Trinh tw gen VP ciia cic chiing PPV4 phin 1ip ¢ mién Trung
Viét Nam

Trinh ty gen VP cta hai chung PPV4 duogc phan lap 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 & Muc 3.4.1.1. Kich thude
phan tir gen VP cua hai chung PPV4 phan 13p trong nghién ctru nay la 2.187

bp, ndm trong khung doc mé ORF2, khong c6 cac dot bién thém/mat nucleotide
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trong vung mé hda khi so sanh véi chiing PPV4 phan 1ap tai My vao nam 2006
(GQ387499). Ty 1é thanh phan nucleotide va gia tri d6 léch AT va GC trong
trinh t gen VP ctia cic chung PPV4 phan 1ap cac tinh mién Trung dugc trinh
bay ¢ Bang 3.7.

Bang 3.7. Ty 1é thanh phin nucleotide va gia tri do léch trong trinh tu gen VP

ciia cac chiing PPV4 phan 1ap tai mién Trung

Kich
] Tén | Trinh | A| T | G| C |A+T| AT- |G+C | GC-
Chung thudc
Ching | tu (bp) (%) | (%0) | (%0) | (%0) | (%0) | skew | (%0) | skew
QT02 | Gen 34,3|24,7|20,3|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 duoc thé hién trong Bang 3.7, ty 1¢ thanh phén nucleotide cua hai
chung PPV4 phéan 1ap tai mién Trung khong c6 su chénh léch déng ké
(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 véi PPV2, gia tri d6 léch GC-skew
trong gen VP cia PPV4 mang gia tri am, thé hién nucleotide loai C chiém sd
lwong nhiéu hon loai G. Ty 1é thanh phan nucleotide trong gen VP ctia PPV4
phan lap trong nghién ctrunay A A>T > C > G.
3.2.2.3. Trinh tw khung doc mé ORF3 ciia cdic chiing PPV4 phén Igp ¢ mién
Trung Viét Nam

Cho dén hién tai, PPV4 1a ching PPV duy nhat c6 khung doc mé ORF3
trong cau triac hé gen. ORF3 nam giita ORF1 va ORF2, khong trung 13p véi hai
khung doc m¢ chinh nay va ma héa cho protein nhan (NP1) (Cheung va cs,
2010; Huang va cs, 2010). Trinh ty 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 bo hé gen PPV4. B¢ dai trinh tu khung doc m¢é ORF3 cua hai
chung PPV4 phan 1ap trong nghién ciru nay 1a 615 bp, khong cé cac dot bién
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thém/mét nucleotide trong ving ma héa khi so sanh véi chiing PPV4 phan lap
tai My vao nam 2006 (GQ387499). Ty 1¢ thanh phan nucleotide va gia tri do
léch AT va GC trong trinh ty ORF3 cuia cac chung PPV4 phan lap céac tinh mién
Trung duoc trinh bay trong Bang 3.8.

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 | Trinh

chung tu

Kich
thwoc
(bp)

A

(%)

T

(%)

G

(%)

C

(%)

A+T

(%)

AT-

skew

G+C

(%)

GC-

skew

PPV4

QT02
ORF3

QT20

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 thy ty 1 ting loai nucleotide trong trinh ty ORF3
cua cac chiung PPV4 phan lap trong nghién ctiu 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 tw ORF3 tuong tu nhu trinh ty hé gen PPV4
v6i1 cong thue: A>T>G>C.

3.2.3. Trinh tw vung gen NS1/VP1 caa cac ching PPV3

Trinh tu vaung gen NS1/VP1 cua hai ching PPV3-QN16 va PPV3-QT4 da
dugc khuéch dai vai cap moi dac hiéu (Bang 2.3). Két qua giai trinh ty san
pham PCR theo nguyén 1y Sanger da thu dugc trinh ty nucleotide c6 kich thudc
995 bp (trong d6, 229 bp thudc gen NS1 va 766 bp thudc gen VP1). Két qua
phan tich trinh ty doan gen kich thuéc 995 bp khong phat hién cac dot bién
thém/mét nucleotide khi so sanh vai chiing PPV3 ¢6 ngudn goc tir Hong Kéng
(EU200671). Pay la nhiing thong tin ban dau va la dit liéu phan tir dau tién cua
cac chung PPV3 phan Iap tai mién Trung.
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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 phén tir gen mi hoa protein cau triic cac chiing PPV2 phén
14p & cac tinh mién Trung
3.3.1.1. Pdc 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 cuia ba ching PPV2 phén lap tai mién Trung (PPV2- QN03, PPV2-
HU10 va PPV2-QBO05), cac ching PPV2 tham chiéu bao gom chung PPV2
“nguyén thuy” phan 1ap tai Myanmar (AB076669), cac chung PPV2 dugc phan
lap tai Trung Qubc (KP245940, KP245943, KP245944, MK092387,
MK092408, MN326142, MN326185, MZ577029, MG345016), cac ching c6
nguén goc tir cac nude chiu Au (KY586144, KX517759, KC701296,
KC687100, JQ860238, JQ860240, JQ860243, JQ860248) va chau My
(JX101461, KF725662) da dugc lua chon (Bang 2.4). Két qua so sanh trinh ty
nucletide gen VP ciia cac chung PPV2 phén 1ap tai mién Trung va cic ching
tham chiéu dugc trinh bay ¢ Hinh 3.16.
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MN326185 PPV2Z2 GDI12~CHN  .cccccee ooee= .o cseens
MZ577029 PPV2-CHN cesssees ssasaea cee  eeececes
MRO092408 PPV2 JX32-CHN seesssse seees ... B . ceceeae
KX517759 PPV2-HUG siwwwae TerevEwse  Wieye csssesCe @ wia v eTete v
RC701256 PPV2Z-HUG cessces 2..C. .C. veeeeC. e cvess
JCB860238 PPV2 F7-1BV-RCM seeeeBGe e ... ceeee-C. eeeT ccs oo
JEBE60240 PPV2 F3-12R-RCM sweanteBw wereeie  @veue csssseCoe R ————
JOB60243 PPV2Z WB—~102R2~ROM .- cccee ooeee .C. seeeeaC. ce e ceeee
JOB60248 PPV2 WB-826MR-ROM .:.ccc0e e.... -C. ceseeaC. si5s ans s PR corcesBe
RCE87100 PPV2 642-CRO S — esw  wEBmy  eeusieiere C. cowesesCeoomase S
JX101461 PPV2 135-US3 cesecee esves .o eeseseaC. seeseseG.Coa..G.
RF725662 PPV2-US ceeecee eeeea ... DICICII = ceeeesG.C.......G.

vgesregerregeer wpvew TgerregY sesgvresgeveegevy

1790 1800 1810 1870 1520 19530
ABO76669 PPV2-MYA TCAG ATACGTTC TGTCA TCCGCAGT TGTATCCGGTACTACTA
OLS1336S PPV2 QNO3-VN ....ﬁ S, siaers cscsscsss 2eCeRcccccccnnnss
OL913366 PPV2 HUlO0-VN £ Sam T seese cessReceese 22CeceanncaaC..C.
OLS13367 PPVZ QBOS-VN G ceeePReces 2eCeceeccccees.C.
RYS586144 PPVZ-BRA ... cecescee 2+ C.AGT e cceccces
RP245944 PPV2 K—-CHN eeCeeG.C..A..T c oo eeeC.cA. ..C.AR......C....
RP245943 PPV2 G-CHN «eC..G..C..A..T e eeea ceeeCecA. ..C.AR. ... Cease
KP245940 PPV2 A-CHN e6CeeBGeeCoeecRee® cccee ceeCacBe ceC.AAccaeen I on e
MG3245016 PPV2 3S16~CHN - .. ceeReces 22Ciicccac..C..C.
MN326142 PPV2 GD6-CHN . e sesRecee 2eCivecnccs.C..C.
MROS2387 PPV2Z DJH25-CHN - ... cececces 2eC.Aceccccccncccse
MN32618S5S PPV2Z2 GD12-CHN R cseecces 2eC.RAccceccccccas
MZ577029 PPV2-CHN e cecee e eeeeea= ceeC R cccccccaccses
MKO092408 PPV2 JX32-CHN e sesee  eeseesas eeCiRccccccccnnca
KXS517759 PPV2-HUG . “ee e sscccsces 2eC.AR.c e caaa
RC701296 PPV2-HUG e seeG. ceeRecees eeCecccoscccescCo
JOB860238 PPVZ F7-1BV-RCM T «ceoe=-= csePMeces 2Coreeee...C..C.
JOB860240 PPVZ F3—-12R—RCM - -e-G. ceeBReces 2Ceccencccen..C.
JQB860243 PPV2Z2 WB—-102R2-ROM - ---G. ceeeRecee 2eCiccccccccncse C.
JQBE0248 PPVZ2 WB—-82EMR—ROM - «e-G. ceeRecA. ceCliccnncccnaa Cc.
RCE€B87100 PPV2 6E42-CRO - B &8s vaaaas ealleisieaiaieaie e e
JX101461 PPV2 135-US3 T coeee csesesscsAe «eC.AARccceeeC.ae
KFr725662 PPV2-US cesese esecssse ¢eCAGTeccceccons

Hinh 3.16. Két qua so sanh trinh tu nucleotide gen VP ciia cic chiing PPV2 phin

lap tai mién Trung so vai cac chiung tham chiéu
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Hinh 3.16 cho thay cac diém bién d6i nucleotide trén trinh tu gen VP cua
3 chiing PPV2 phén lap 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 bi¢t hoan toan so véi cac chung tham chiéu c6 trén co s& dir liéu
GenBank & thoi diém nghién ciu. Cac vi tri dot bién thay thé nucleotide va
amino acid suy dién tir trinh tu gen VP ciia ba ching PPV2 phan lap tai mién
Trung khac biét so v6i cac ching tham chiéu dugc trinh bay trong Bang 3.9.
Bang 3.9. Vi tri thay thé nucleotide va amino acid suy dién tir trinh tw gen VP

ciia chiing PPV2-QN03 phan lap tai mién Trung so véi cac chiing tham chiéu

Chung 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 chung PPV2 phan tich trinh ty gen
(PPV2-QN03, PPV2-HU10 va PPV2- QB05), 4 vi tri thay thé nucleotide khéc
biét hoan toan so véi cac ching tham chiéu chi phat hién & chung PPV2-QN03
(M3 s6 GenBank: OL913365), bao gom: 444: T—A, 734: C—T, 820: A—C,
1794: T—A (Hinh 7E, Phu luc 7). Py 1a cac bién d6i méi xuét hién trong trinh
tu gen VP clia cac chiing PPV2 phan 1ap tai mién Trung Viét Nam va chua thay
dugc ghi nhan & cac chung PPV2 da cong bd trén thé gidi, do do, can giam sét
ngudn lan truyén cua cac dot bién nay hoic c6 thé ching 1a nhimg dot bién noi
tai cia cac chung PPV2 nghién ctru.
3.3.1.2. Pdc diém trinh tw amino acid suy dién tir gen VP ciia PPV?2

Trong nghién ctru dic diém phan tir cic gen ma hoa protein, viée xac dinh
vi tri codon/amino acid tiém ning déng vai tro quan trong. Cac vi tri ndy vira
xac dinh xu hudng dot bién & cép do nucleotide, vira kiém tra ap luc chon loc
d6i v6i cac vi tri codon/amino acid dé suy luan qu4 trinh tién hoa phan tir (Gupta

va Vadde, 2023). Gen VP cua cac chung PPV2 phan lap trong nghién ctru cua
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chiing t6i ¢o6 kich thudc phan tir 2.493 nucleotide va méd hoa cho 831 amino
acid. Mot sb vi tri thay thé trong trinh tu nucleotide da dan dén su khac biét
trong trinh ty amino acid suy dién. Két qua so sanh trinh ty amino acid suy dién
cta ba ching PPV2 phan 18p trong nghién ctru nay vai cac chung PPV2 tham
chiéu trén GenBank dugc trinh bay ¢ Hinh 3.17.

ABOTECES PPVZMYA
CL913265 PPVZ CNO3I-VN - - e e e e
CLS13326& PPVZ HULO—VIN R L S

CL9133267 PPVZ QBOS—VN T S
E¥Y586l44 PPVZ-BRA s
FEp245%944 PPVZ E—CHN C e e e e e

EPp245543 PPVZ G—CHN
FEPZ245540 PPVZ A—CHN
MGE245016 PEPVZ S1e—CHN
MM3ZE1l42 PPVZ GDE&—CHN
MEOS23287 PPVZ DJHZ25—CHN
MN2Z2E185 PPVZ GD1lZ2Z-CHN
MzSTT702%9 PPVZ-—CHN
MEDS2408 PPVZ JIXIZ2-CHN
EXS51775% PPVZ-—HUG - e e e e e =
FC701l29e PPVZ-HUG 1
Jo860238 PPVZ F7-1lBEV-ROM s e e e m
Jo8e0240 PEPVZ F2-12R—ROM “ e e e omom oo - -
JoBE0243 PPVZ WE—1O0ZRZ-ROM . ... ... .T... ..o
JoB8E0248 PPVEZ WB—8Z2E6MR-—RCM . ... ....T.......
ECE87100 PEPVZE &42—-CRO
JX101l4cl PPVZ 135-Us
FE725662 PEVZ-US

E BB s v s o s I
I

CEBEB

CEb e e

NI

o
el B B v s Rx v B R
o
H
i

+ HHH:
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F

Hinh 3.17. Két qua so sanh trinh tu amino acid suy dién gen VP ciia cac chiing
PPV2 phan lap tai mién Trung so véi cac trinh tw tham chiéu

Hinh 3.17 cho thay hai vi tri thay thé trong trinh tu amino acid suy dién
ctia ching PPV2-QNO03 (245: S—F, 274: K—Q). Khong c6 vi tri dot bién thay
thé nao dugc quan sat trong trinh tu amino acid suy dién cta hai ching PPV2-
HU10 va PPV2-QBO05 (Bang 3.9, Hinh 3.17).

Co s di truyén cua viéc gy bénh do PPV chua duoc xac dinh, nhung cac
protein cau tric dong mot vai trd quan trong trong viéc gy ra cac tinh chét
bénh khac nhau. Thay thé amino acid & mét sb vi tri quan trong trén bé mit vo
capsid cua PPV noi chung va PPV2 néi riéng dugc cho 1a chiu trach nhiém ddi
v6i sy thay doi cac dic tinh sinh hoc ciia virus va 1a yéu t& 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 tur amino acid suy dién ctia cac chiing PPV2 phan 14p tai Viét Nam véi két
qua cua cac nghién ctru trude day (Sun va cs, 2015; Cadar va cs, 2013) duoc

trinh bay ¢ Bang 3.10.
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Bang 3.10. C4c vi tri thay thé quan trong trong trinh tw amino acid suy dién tir gen VP ciia cac chiing PPV2 phan 1ap tai mién

Trung so véi cac chiing tham chiéu

Vi tri A B C
Qudc gia Dj;ImA
Chiing phan lap| 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 QBO05 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 | E
MKO092387 2018 S K P D N S D D T M Q
Trung Qudc | 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
.. Nam
Quoc gia .
. 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 @t bién & cdc chung Viét Nam khac biét so voi cdac chung tham chiéu

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

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




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

Vi tri ctia cac bién thé di truyén chiu &p luc chon loc 12 mot thong tin quan
trong trong nghién ctru tién hda phan tir cia cac gen ma hda protein (Gupta and
Vadde, 2023). Bén canh d6, qua trinh tién hoa thich nghi thuong xay ra theo
tung dot, tap trung & mdt vai vi tri trong trinh ty nucleotide va & mot $6 phan
nhom di truyén trong cay phat sinh ching loai (Pond va cs, 2011). Trong trinh
tu amino acid suy dién gen VP cta PPV2, hai vi tri amino acid 269 va 1010
duoc x4c dinh 1a doi tuong chiu ap luc chon loc tich cuc (Cadar va cs, 2013).
Hai vi tri ndy chi dugc phat hién & cac chung PPV2 ¢6 ngudn gdc tir lon nha
ma khong xuat hién & cac ching c6 nguén goc 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 tri 269: P—A nam trong ving tuong (mg voi gai ba 16p (three-
fold spike) ctia tiéu don vi capsid - dugc xem 1a viing bé mit khang nguyén phd
bién ctia Parvovirus (Cadar va cs, 2013; Chapman va Rossmann, 1993). Ngoai
ra, hai vi tri amino acid 442 va 714 dugc xac dinh 13 vi tri chiu ap luc chon loc
theo timg dot trong qua trinh tién hda ciia PPV2 (Cadar va cs, 2013).

Két qua nghién ctru cia ching to61 da phat hién dot bién & vi tri 269: P—A
trong trinh ty amino acid suy dién cua ching PPV2-HU10. D6t bién & vi tri 269:
P—A ciing duoc phat hién & mot sé ching PPV2 chau Au dugc phén lap trong
giai doan 2012-2016 va cac chung Trung Quéc phan lap vao nam 2017 va 2019
(Bang 3.10). Két qua nghién ciru ciia chung toi di phat hién dot bién thay thé
amino acid ¢ céc vi tri chiu &p lyc chon loc theo ting dot trong qua trinh tién hoa
phan tir cia gen VP & PPV2. Dot bién thay thé amino acid 442: D—K dugc phat
hién ¢ ching PPV2-HU10 va thay thé amino acid 442: D—H duogc phét hién ¢
chung PPV2-QBO05. Céac dot bién tuong tu ¢ vi tri 442 cling dugc phat hién & cac
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ching PPV2 c6 ngudn goc tir Romania. D6i véi vi tri 714, dot bién thay thé
amino acid duoc 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
céc ching c6 ngudn gde tir: Trung Qubc (2017- 2021), Hungari (2016) va My
(2013). Thay thé 714: Q—N duoc phat hién & ching PPV2-HU 10, chung PPV2-
QBO5, cac ching c¢6 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 sd vi tri: 349, 437, 598,
689, 784 va 796 dong vai tro quan trong trong viéc hinh thanh cac phan nhom
di truyén khac nhau ctia PPV2 (Sun va cs, 2015). Phan tich trinh tu amino acid
suy dién cta cac ching PPV2 phan lap tai mién Trung Viét Nam da phat hién
mot sd 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 da duoc phat hién & ching PPV2-
HU10; dot bién thay thé amino acid & vj tri 589: D—E duoc tim théy O chung
PPV2-QN03 va chung PPV2-QB05. Dot bién thay thé & vi tri 689 (T—S) duoc
phét hién trong trinh tu amino acid suy dién cta ching PPV2-QBO05 va cac
chang c6 ngudn gbc tir chau Au, My va Trung Qudc (phan lap ndm 2014). Mit
khac, két qua nghién ctru ciia chung tdi 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 1ap nam 2012) va Trung Qudc (phan 1ap
nam 2014 va 2017). Nhitng phat hién nay cho thdy cac chung PPV2 luu hanh
tai mién Trung boc 1§ nhirng dac diém di truyén khac biét so vo1 chung tham
chiéu duoc phan 1ap & Myanmar va thé hién sy tuong dong véi cac ching co
ngudn gdc tir chau Au va Trung Qudec.

Céc motif dic trung trong trinh tu gen ma hoa protein ciu tric cia PPV2
dugc phat hién bai Cadar va cs (2013) (Hinh 3.18) bao gdm: Hai motif duoc
bao ton (YXGXG va HDXXY) lién két v6i enzyme phospholipase A2 (SPLA2)

lién quan dén kha ndng lay nhiém va tich hgp hé gen virus vao hé gen vat chu
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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 hdéa (Polyadenylation Signal- PAS)
(AATAAA) c6 vai trd quan trong trong qué 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 ciling thé hién vi tri cua céc vung cudn xo0dn o va chudi B

trong mo hinh céu tric béc hai cta protein VP & PPV2.

w1 WM @ W % 8 B T 0 W B W 8 10
NFi YXGXG HOXKY  $P1

sﬁ?n”%miximwgqm?/ /wm%wm'aw\;m.wmﬁwmswmmmmmm

PPV2

— —
0 proien - ?‘)

(. Xoin a [ Sip AAAAAAA Clidn ey, Xoay trin
Hinh 3.18. Cac motifs dac trung trong trinh ty nucleotide gen VP cia 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.
Bang 3.11. Két qua phat hién dot bién tai vi tri ciia cac motif dic trung trong

trinh tu gen VP cua PPV2

Vi tri Vi tri codon Chung PPV2
Motifs diac trung codon khéi | xuat hién dot | xuat hién dot
dau motif bién bién
Tin hiéu Polyadenyl hda (PAS) 66 66 (AAGAAA) | PPV2-HU10
(AATAAA) 454 454 (ACTAAA) | PPV2-QB05
Vi tri lién két SP1 (GGGCGG) 329 329 (GGGCAG) | PPV2-QNO3

Polyadenyl ho4 1a mot budc quan trong trong qué trinh bién d6i sau phién
mi ctia mRNA, qua d6 anh hudng dén qua trinh biéu hién gen cua sinh vat. O
lon, vai tro cua cac motif PAS trong h¢ gen da dugc xac nhan c6 lién quan dén
ba nhoém chirc nang chinh cta té bao, bao gdm: qué trinh sinh hoc, thanh phan

té bao va chirc nang phan tir (Zhang va cs, 2022). Thong thudng, trinh tu cta
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motif PAS lam tin hiéu cho qua trinh polyadenyl h6a & dau 3’ cia phan tor 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 dac trung cho tin hi¢u PAS da duoc
tim thdy & vi tri codon 66 va codon 454 trong trinh tu gen VP cta cac chung
PPV2 phan lap ¢ mién Trung Viét Nam. Cu thé, dot bién tai vi tri codon 66:
T—-G (AATAAA—-AAGAAA) duogc phat hién ¢ chiung PPV2-HU10 va doét
bién tai vi tri codon 454: A—C (AATAAA—ACTAAA) dugc phat hi¢n &
chang PPV2-QB05. Két qua nay goi ¥ rang: nhimg dot bién nay c6 kha ning
lam gian doan qua trinh nhan dang tin hiéu PAS va c6 thé dan dén nhiing thay
d6i trong qua trinh biéu hién gen VP ctia PPV2.

Yéu tb phién ma SP1 dugc xem la cau ndi gifra virus va vat chu, kich hoat
qua trinh phién méi ctia nhiéu gen lién quan dén sy phat trién, biét hoa va chét
theo chwong trinh cua té bao (Safe, 2023). O virus gdy Hoi ching PRRS, SP1
diéu chinh hoat dong biéu hién gen cua té bao vt chi theo hudng ¢o6 g1 cho su
lay nhiém cuta virus (You va cs, 2022). Sé liéu & Bang 3.12 cho thay dot bién
thay thé nucleotide (G—A) dugc phat hién trong motif lién két v6i yéu té phién
mé& SP1 (Specific protein 1-SP1) ¢ vi tri codon 329 trong trinh tu cta ching
PPV2-QN03 (GGGCAG). Mic du anh hudng cta cac dot bién trong motif lién
két SP1 dbi véi hoat dong cua PPV chua duoc bdo cdo, nhung két qua phat hién
dot bién nay 1a thong tin hiru ich cho cac nghién ctru sdu hon vé anh hudng cia
SP1 trong su twong tac gitta PPV va vat chu. Ngoai ra, khong phat hién dot bién
& vi tri cua hai motifs dugc bao ton lién quan dén hoat dong cua sPLA2 va motif
lién két NF1 trong trinh tu gen VP ctia cac chiing PPV2 ¢ mién Trung Viét Nam.

So sanh vé&i két qua nghién ctru cua Cadar va cs (2013) (Hinh 3.18), dot
bién thay thé amino acid nim & cac ving cudn xoan a, chudi B trong trinh tu
amino acid suy dién cta gen VP ¢ cac ching PPV2 phan 1ap tai mién Trung
Viét Nam da dugc phat hién. Anh hudng cu thé cta cac dot bién amino acid

trong vung cudn xoan o va chuoi B déi voi hoat dong ciia PPV2 van chua dugc
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béo cdo, tuy nhién, khong loai trir kha nang ching s& lam bién dbi cau tric cua
tiéu don vi capsid caa PPV2 (Cadar va cs, 2013).

Pbi voi PPV2, cac nghién ciru phan tich sy anh hudng cta bién doi di
truyén lién quan dén cac dic tinh sinh hoc nhu: tinh khang nguyén, kha ning
lay nhiém va ddc luc van con han ché. Phan tich trinh ty amino acid suy dién
ctia ba chung PPV2 phan lap tai mién Trung Viét Nam da phat hién cac dot
bién thay thé nucleotide/amino acid khac biét so v6i cac ching tham chiéu.
Dé)ng thoi, két qua phan tich cling boc 16 cac dot bién & mot sb vi tri motif quan
trong trong gen VP ctia PPV2. Chuc ning chinh x4c ctia cac dot bién nay van
chua duoc giai thich 16 rang, tuy nhién, ching cé thé anh huong dén cau tric
khang nguyén va mang lai loi thé tién héa cho virus (Cadar va cs, 2013).
3.3.1.3. Mire d¢ twong dong nucleotide/amino acid suy dién tir gen VP ciia PPV2

Murc do tuwong dong trong trinh tu nucleotide va amino acid suy dién tir
trinh ty gen VP ctia cac chung PPV2 phan 1ap tai mién Trung Viét Nam (2.493
nucleotide va 831 amino acid) so véi cac chung phan 13p trong khu vuc va trén
thé gidi duoc trinh bay trong Bang 3.12.

Bang 3.12. Ty 1é twong dong nucleotide va amino acid suy dién (%) tir trinh tw
gen VP ciia cac chiing PPV2 phan lap tai mién Trung Viét Nam va so sanh voi

cac ching tham chieu

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

Viét Nam 95,8-97,0 95,3-97,5
Myanma 96,1-98,1 95,4-98,7
Trung Nhém A 95,2-99,7 94,5-99,6
Québc Nhém B 93,7-94,6 93,2-95,5
Chau Au 94,9-100 93,3-100

My 93,7-96,7 93,8-97,4
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S6 liéu trinh bay & Bang 3.12 cho thdy ty 1& tuong ddéng nucleotide va
amino acid suy dién ctia ba chung PPV2 phan lap ¢ mién Trung Viét Nam kha
cao, lan luot 14 95,8-97% va 95,3-97.5%. So vé&i ching PPV2 “nguyén thuy”
dugc xac dinh & Myanmar nam 2001, cac chung PPV2 phan lap tai Viét Nam
c6 do tuong déng vé nucleotide va amino acid 1an luot 13 96,1-98,1% va 95,4-
98,7%. Ty 1€ tuong déng nucleotide va amino acid & mtrc do cao da dugc quan
sat thay gitra cac ching PPV2 ctia Viét Nam va cc chung chau Au, 1an luot 13
94,9-100% va 93,3-100%. Pic biét, mirc do tuong dong tuyét dbi (100%) da
dugc phat hién gitra chung cac chung PPV2 phan 1ap trong nghién ctru nay voi
cac ching c6 nguén gdc tir Romania, 1an luot 1a PPV2-HU10 va PPV2 F7-1BV
(Mi sb GenBank: JQ860238); PPV2-QB05 va PPV2 WB-102R2 (M3 s
GenBank: JQ860243).

So sanh trinh ty nucleotide va amino acid gitta cac ching PPV2 nghién
ctru v6i cac chung co ngudn goc tir Trung Qubc duge phén lap trong giai doan
2018-2021 (Nhém A) va cac chung dugc phan 1ap nam 2014 (Nhom B) da cho
thay két qua khac biét (Bang 3.12). Ty 1é twong dong nucleotide va amino acid
giita cac chiing PPV2 ¢ mién Trung Viét Nam va cac chung Trung Qubc nhom
A (2018-2021) 13 cao hon so véi cac chung Trung Qudc nhém B. Két qua nay
tuong tu voi két qua nghién ctru cua Xiao va cs (2013) khi so sanh ty 16 twong
dong gilta cac ching PPV2 dugc phan 1ap tai My vao nam 2012 véi ching
PPV?2 “nguyén thity” va véi cac chung phan 1ap ¢ Trung Qudc vao nim 2010.
Su khac biét vé mirc d6 twong dong giita cac chung PPV2 trong nghién ctru cia
chang t6i so véi cac ching tham chiéu phan lap vao cac thoi diém khac nhau
tai cac qudc gia trén thé gidi c6 thé 1a bang chimg chimg minh cho su tién hoa
lién tuc cia PPV2.
3.3.1.4. Moi quan hé di truyén cdc chiing PPV2 dwa vao gen VP

Nghién ctru dich t& hoc phan tir dya trén viéc phan tich cdy phat sinh ching

loai 1a mgt van dé quan trong nham danh gia sy bién doéi di truyén cua cac ching
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virus ngoai thuc dia, tir d6 danh gid su bién chung cua virus theo thoi gian
(Thuy va cs, 2013).

Cay phét sinh ching loai PPV2 dua trén trinh tu doan gen VP véi kich
thudc phan tir 2.493 bp dugc xdy dung bang chuong trinh MEGA X, str dung
phuong phap thay thé Maximum Composite Likelihood dya trén mé hinh
Tamura-Nei. D6 tin cdy & cac nhanh cua cay phat sinh chung loai dugc udc
tinh bang phép thir bootstrap ldp lai 1.000 lan. Méi quan hé ctia cac chiing PPV2
phan 14p trong nghién ciru nay va cac chung tham chiéu c¢6 ngudn goc tir ba
trung tAm chin nuoi lon 16n trén thé gidi 1a chau Au, chau My va chau A dugc

thé hién trong Hinh 3.19.
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64/ ePPV2 QN03-VN
o| MK092387 PPV2 DJH25-CHN
MN326185 PPV2 GD12-CHN
MZ577029 PPV2-CHN
MK092408 PPV?2 JX32-CHN
AB076669 PPV2-MYA
56 Lo KC687100 PPV2 642-CRO
KX517759 PPV2-HUG
MN326142 PPV2 GD6-CHN
"~ MG345016 PPV2 S16-CHN
54 99Lﬁ JQ860240 PPV2 F3-12R-ROM
9o ® PPV2 HU10-VN
100 JQ860238 PPV2 F7-1BV-ROM

100/ @ PPV2 QB05-VN
[ ] j JQ860243 PPV2 WB-102R2-ROM
99 k KC701296 PPV2-HUG

89\— JQ860248 PPV2 WB-826MR-CHN

| [ KY586144 PPV2-BRA
100— KF725662 PPV2-US

— JX101461 PPV2 135-US
[ KP245944 PPV2 K-CHN
92U KP245943 PPV2 G-CHN

91L KP245940 PPV2 A-CHN

61

—

0.01

cac nhanh 1a gia trj bootstrap v6i 1.000 1an 1ap lai.
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Hinh 3.19. Cay phat sinh chiing loai PPV2 dua trén trinh tw nucleotide gen VP
(2.493 bp) thu dwoc tir mét s6 tinh mién Trung Viét Nam va cic trinh ti gen

tham chiéu. Chdm tron mau den biéu thi trinh ty PPV2 Viét Nam. Céc chit s trén



Hinh 3.19 cho thay 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). Nhanh A
bao gdém cac chung PPV2 phan l4p tai mién Trung Viét Nam (Chidm den; M4
s6 GenBank: OL913365-0L913367), ching PPV2 “nguyén thiiy” lan dau tién
phat hién tai Myanmar (M3 s6 GenBank: AB076669), cac ching phan 1ap tai
Trung Qudc trong thdi gian 2018-2021 (Ma sé GenBank: MK092387,
MK092408, MN326142, MN326185 va MZ577029) cung véi cac chung phan
lap tai chau Au (Mi s6 GenBank: KY586144, KX517759, KC701296,
KC687100, JQ860238, JQ860240, JQ860243 va JQ860248).

Nhanh B gém céc chung PPV2 phan 1ap tai Trung Qudc nim 2014 (M4
s6 GenBank: KP245940, KP245943 va KP245944) va chung PPV2 ¢6 ngudn
gbc tir My (Ma s6 GenBank: JX101461). Két qua nghién ctru ctia chiing toi
da phat hién cac thanh vién trong nhanh B dugc dac trung boi chin vi tri thay
thé trong trinh ty amino acid suy dién 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 duogc
cong bd boi Cadar va cs (2013).

Phan tich mbi quan hé di truyén giita cac ching PPV2 phan l1ap tai mién
Trung cho thdy mic du chung tip hop cing nhau trong nhanh A cia ciy phat
sinh chung loai nhung chung PPV2-QB05 dugc dinh vi trong phan nhénh di
truyén chira cac chiing chau Au va tach biét hoan toan véi phan nhanh chira hai
chung con lai.

Hinh 3.19 ciing cho thdy cac chung PPV2 phan lap tai mién Trung Viét
Nam c6 quan hé di truyén gan gili v6i cac ching PPV2 phan l4p tai Trung Quoc
(2018-2021) va vdi cac chung phan 1ap tai chau Au. Cy thé, ching PPV2-QNO03
phan 1ap tai Quang Ngii c6 mdi quan hé di truyén gan giii voi cac ching Trung
Quéc phén 1ap trong giai doan 2018-2021. Mit khac, hai ching PPV2-HU10
va PPV2-QBO05 phan 1ap tai Thira Thién Hué va Quéang Binh thé hién méi quan

hé di truyén gan gili hon véi cac chung phan 1ap tai chau Au.
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Dbi véi chung PPV2 “nguyén thuy” duoc phan 1ap tai Myanmar, cac
chiung PPV2 phén 1ap tai mién Trung Viét Nam thé hién mdi quan hé di truyén
khac biét. Mirc d6 gan giii trong quan hé di truyén gita cac ching phéan lap
trong nghién ctru ndy véi chimg Myanmar duoc thé hién tir cao xudng thap theo
thir ty: Chung PPV2-QNO03 > ching PPV2-HU10 > chung PPV2-QB05.

Céc nghién curu phat sinh chung loai dya trén trinh tu h¢ gen/gen VP cua
PPV2 trudc ddy cho thdy cac ching PPV2 luu hanh ¢ cac qudc gia tap trung
trong hai phan nhom di truyén chinh. Phan nhém thir nhat (A) bao gom cac
chung c¢6 mdi quan hé di truyén gan gili véi ching PPV2 “nguyén thuy” phan
1ap & Myanmar trong khi phan nhém tht hai (B) bao gdm céc chung phat sinh
tir Trung Qudc. Két qua nghién ciru ciia chiing toi phit hgp voi cac phan tich
phat sinh chung loai PPV2 dugc thuc hién béi cac nghién clru truée day (Sun
va c¢s 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 phan 1ap va cac
chung tham chiéu ciing nhu sy da dang ctia cac chung PPV2 luu hanh tai mién
Trung Viét Nam.

3.3.2. Pic diém phan tir hé gen, gen ma hoa protein ciu tric va ORF3 ciia
cac chiing PPV4 phan lap ¢ cc tinh mién Trung
3.3.2.1. Pdc diém phin tiv hé gen PPV4

Nham danh gia sy bién d6i trong trinh tu hé gen cua hai chiing PPV4 phan
1ap tai mién Trung, chung tdi lya chon cac chung PPV4 tham chiéu duoc phan
1ap tai mot s6 nuée thude khu vuc chau A, chau Au va chau My¥. Danh sach cac
chung PPV4 tham chiéu dugc trinh bay & Bang 2.5. Hé gen PPV4 khac biét véi
cac chung PPV con lai vaoi déc diém chung s& hiru ba khung doc mé, bao gém
ORF1, ORF2 va ORF3. Khung doc md ORF1 (1.797 bp) mi hoa cho chudi 598
amino acid, bao gdm céc protein khong ciu triic NS1 va NS2, chiu trach nhiém
cho viéc sao chép ctia virus. Khung doc mé ORF2 (2.187 bp) ma hda cho chudi

728 amino acid, bao gdm cac protein ciu tric: VP1 va VP2, déng vai tro 1a don
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phan cu tao nén vo capsid cta virus, quyét dinh tinh khang nguyén va 1a d6i
tuong cia hé mién dich vat chu. Mot ORF nhé (ORF3) nam & gitta ORF1 va
ORF2, co kich thuéc phan tir 615 bp, ma hoa cho chudi 204 amino acid cua
protein nhan NP1,

Céc vi tri dot bién thay thé nucleotide dn dén thay thé trong trinh ty amino
acid suy dién tir trinh tw ORF1 cua cac chung PPV4 phan 1ap tai mién Trung
duoc thé hién trong Hinh 3.20.

TTITTTTlTTTTlTT|TTTT|TTTT|T
120 1320 40 B0
GO2ET499 pEV4L 17 TEECCTSATATATTT WEDIFGHENNSE
GO3IBTS00 PEPV4E 14 00 e e e e e e aeaaeaa e e e e e e e
MOD14665 PEPVE 0 i s s s s maaasea o e e e e e e e
J2BEET714 PEVE WEB-2090W « e e e .. B IS
J2BEEBTLE PEVE WEB-S4S9BH @ « s s e memm e men s S
J2EERTLS PEVE WEB—-S42BH @ « e s eeemoeeeenan.
J2EERTL2 PEVE WEB—1595HE = s esssemseseasas
GUTS78957 PEV4E4 JS0910-5644 & u e e e nen e nna.
GUS7E9ES PEV4 HENOSZ22—5E45 ¢ v e e m e memn s
GUS7E9E8 PEVE JS0910—5400 - v e e e e mm e e n e
GUO978964 PEVE HENOSZ2Z2—5400 « v e e v e meeoneenn.
HM0211325 PEVE S0918E =0 e e ememseneaas
HMO31134 PEV4 J30918a = s esememseneoaa.
ME245027 PEVA—SERUM—SMI « s s s s e mmemnmn o e e e e e e e e .
MT434667 PEVL4-—-ONilT 000 e e e e B e IS
MT434568 PEVLA4—QTD2 e e e R B .
MT43466%9 PEVEA—QT20 =0 s easssmsasassasns C e e e e

Hinh 3.20. Vi tri dot bién thay thé nucleotide va amino acid trong khung doc mé
ORF]1 cia trinh tw hé gen PPV4 & mién Trung

Phén 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
ty amino acid suy dién cua chung PPV4-QT02. Dot bién nay ciing xuat hién &
ching PPV4-QNil7 phan lap tai tinh Quang Ninh, va chung PPV4-WB-209CV
c6 ngudn gdc tir Romania.

Phén tich trinh ty ORF2 (m3 hoa protein ciu trac VP) phét hién dot bién
nucleotide dan dén thay doi & ba vi tri trong trinh tu amino acid suy dién cta
chung PPV4-QTO02 (455: E—D; 469: -V va 531: H—Q) va thay d6i & mot
vi tri (690: P—S) ddi véi chung PPV4-QT20. Céc két qua nay duoc trinh bay
va phan tich chi tiét trong phan tiép theo (Muc 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 suy dién
tir ORF3 cua cac chung PPV4 phan 1ap & mién Trung.

Két qua phan tich va so sanh trinh ty amino acid suy dién tir hé gen PPV4
phan l4p trong nghién ctru nay da phat hién s6 luong dot bién thay thé amino acid
suy dién tir ORF2 16n hon so véi OFR1 va ORF3. Két qua nay goi y rang ORF2
chira trinh tur gen mé hoa protein cau tric ciia PPV4 1a d6i twong chiu ap luc chon
loc tir hé théng mién dich vat chil cao hon so véi trinh tw ORF1 va ORF3.
3.3.2.2. Pdc diém phdn tir gen VP ciia PPV4

Pic 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 clia 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 ciia cac ching PPV4 phén 14p tai mién Trung va cac ching tham chiéu
duoc trinh bay ¢ Hinh 3.21.

Tty Tprrrog TprTrrr Ty TrTrrr o oTprrrTTrroOoTY

110 120 710 a00 810 890 S00 S10
GQ287459 pPEV4 17 CTACTTGCAALRCT CATTTAE GOTTTCGRAGATGE ACTGCCE ACTCATACAGRAC
GR3BT500 PPVA 14 eeeeemennans meemean eeean T e eee e e
NODLAEES BEVE e e e e e e e eeeeaaaaan
JOBE8714 PPV4 WB-209CY ...wn... Totee e e T Bt
JOBE8716 PPV4 WB-549BHE  ........ T meennen eeenn Tt ennn Bt eeeemaeaanaan
JOBEB715 PPV4 WB-542BHE  ...uuw.. Totes e e T B
JOBEB713 PPV4 WB-195HR  ...uuwn. T meennen eeenen Tt ennn B e
GU97B967 PPV4 JS0910-5644 ... .... T e e Tt e rBi e e
GUY78965 PPV4 HENDY22-5645 ........ L Tt ennn B e
GUY78968 PPV4 JS0910-5400 . ....... T meennen eeenn Tt eenn i eiBi e e
GUST785%64 PPV4 HENOS22-5400........ T s smmmmmn  manan T e eee 0
HM031135 PPV4 50918b . ....... T meennen eeenn Tt ennn Bt eeeemaeaanaan
HM0O31134 PPV4 JS0918a . ..oo.-. Toiis e e Tt e tBi e e
MGE345027 PDVA—SERUM—SMU & nvonemmennas mmennen  meesesnmneennas coeecan smamaaaaaann
MT434667 PEV4-QNilT oeeo--- T e e Tt B e
MT424668 PPV4-0QT02 .vvuennn T eeenn B ----- Tt I e
MT434665 PPV4-QT20 .ounnn.. e S Tt ennn e eiBi e e
[ e[ T TR TR R T ET  r[tres e TVEET I
1330 1360 1370 1380 1400 1560 1590
G0387455 DOV 17 LAGATGGT! TRGAGRARRALCGAGTTTCAGATE' TGGATCAT TAARAA ACCATGE
GQIBTS00 BEVE 14  eemeeeee e e e e
NODLAGES PEVE  eemeeaae e eaeaa e eanan eeeeaaae e eaaeean
JOBG8714 DPV4 WB-209CV B =
JOBG871E DPV4 WB-549BH  -vvvv-ee  .a-- Cavennnn 3
JOBGEBTL5 PPV4 WB-542BH  -v-ev-ne  a-- Dt et e em e
JOB68713 PPV4 WB-L195HR «veevees sans Canennnn :
GUSTB59567 DPV4 JS05L0-5644  -vvvv-ee  .o-- [ z
GU978965 DPPV4 HENDY22-5645 ---vv-en  ---- Caeeennn )
GUS78968 PPV4 JS09L0-5400 -vvvv-ne  .u-- Ceeeennn 3
GU978964 DPV4 HENDYZ22-5400 ---vv-ee  ---- Caeeennn )
HMO21125 PPV4 S0918b  «vceevene  a-- Camennnn 3
HMO31134 PPV4 JS05918a «vcvevone  oao-- Cveennn z
ME345027 PEVA—SERUM—SMI =« setass  samsnnunensanansnsnsnnnn
MT434667 PPV4—0ONil7 JR s S )
MT434668 PEV4—-QTO2 caa.TL.. 2
MT434669 PPV4—QT20 -eu-en-- 3

106



TUQTTY o rrrTEY T TOITOUOT | TTrOor|TTIYI|T v[vrov|ruw
1700 1730 1850 1530 1560 1370
GQ38749% PPV4 17 TGGGAT GATCARA CACCGAE ACCRAG TCCRAGCA ACATATTTIGAE AGGRARA TCCCCCG
GQ387500 PPV4 14 e
NCOL4665 PPVE i ieie eiceas memame sasacm taaeaaan maasaaaaaa smaaaaa twsaaan
JQBERT14 PEV4 WB-205CV O = B e aa e = L
JQBERT1E PEV4 WB-S49EH - G G
JQBE8715 PPV4 WB—S42BH B G G
JQB68713 PPV4 WB—195HR [ R < G
GUS78567 PPV4 JI0510-5644 . .RB... ..... Go womnes ons G
GUST78565 PPV4 HENOS22-5645..R... ..... G. cieien o G i et e e
) G G
) G G
.Y G G
b G G

GUST78568 PPV4 JS0510-5400 ..
GUST78564 PPV4 HENOSZ22-5400. .
HM031135 PPV4 30918k ..
HM031134 pPV4 J30518a .
ME3I45027 PEVA—SERUM—SMIT & o i e i e s esscas mamame smamam amessmaes somemenaeme =mesees =memass
MT434667 PPV4-CMNi1il7 BT

MT434668 PPV4-QTOZ2
Hinh 3.21. Két qua so sanh trinh tw nucleotide gen VP ciia cac chiing PPV4 phin

o
[NENEN]
el
nano
H
o

MT434665 PPV4-QT20 .-

1ap tai mién Trung so véi cac chiing tham chiéu

Hinh 3.21 cho théy trinh ty gen VP cia 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 cia cac dot bién nucleotide trong trinh tiu gen VP cua cac chung PPV4
phan 1ap tai mién Trung duoc trinh bay ¢ Bang 3.13.
Bang 3.13. Vi tri thay thé nucleotide va amino acid suy dién tir trinh tw gen VP

ciia hai chiing PPV4 phan 1ap Quing 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: -V

1593: A—G 531: H—Q

1563: A—G -
PPV4-QT20 1977: G—A -

2068: C—T 690: P—S

Nhu dugce thé hién trong Bang 3.13, ching PPV4-QT02 xuit 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 xuit 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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Pic diém trinh tw amino acid suy dién tir gen VP ciia PPV4

Viéc cap nhat lién tuc céc trinh ty PPV4 tham chiéu d3 cung cép dir liéu
cho céac nghién ctru déc tinh hda phan tir, xac dinh cac vung chirc nang trong
trinh tu gen VP ctia PPV4 (Gupta va Vadde, 2019; Sun va cs, 2015; Cadar va
cs, 2013); tur d6 xay dung co so dir li¢u lam nén tang dé x4c dinh dic diém phan
tir ciia cac chung PPV4 phan lap ngoai thuc dia. Két qua so sanh trinh tw amino
acid suy dién ctia hai chiing PPV4 phan 1ap trong nghién ctru ndy véi cac chiing

PPV4 tham chiéu trén GenBank duoc trinh bay ¢ Hinh 3.22.

TTTEE T YT TrTT | TUrT | TIOE [ TTYIT[TETT|TUOC|TIOE[TTYTT[TerT|Tue v
420 430 440 450 460 470 480
0387499 PEV4 17 BEYIVEPETVEE T SRPAMFLAGCGREFRDGDY SITPCDRERTSFRYYNDPEWIITRDTYLESSDLE
GOQ3BTS00 PPVE L4 i e e e e e e m e e eaama e e e
NCOLL4EE5 PEVE it essasssasanasosasneonenasenanssnasanasannsnansnsasanassas
JOBE8T14 PPV4 WBE-205CV . e .

JQOBE8T16 PPV4 WBE-S549EBH c .E.

JQBE8T15S PPV4 WB-S542EH R o

JQBE8T12 PPV4 WB-195HR B - T T T
GUSTESET PEV4 JS0510-5644 . ... T B e
GUSTB8565 PPV4 HENO9Z22-5645 . .. .. ... cuiuinnnnnncronnnnanannneneeaPane B ononiionnennenanann.
GUSTBIEE PEVE JS0910-3400 . . .. i it e i manmencnmae e ee B e e
GU978964 PEPV4 HENODS2Z2-3400 . .. .. ... ... i iaiiiie i@ B it a
HM031135 PEV4 S0%18b o
HM031134 PEV4 JS0518a o

MG345027 PPVE—SERUM—SMU L L L o ottt i et m et s mm et e m e m o m e e e e e m e m e e e
MT434667 PEV4-QNil7
MT434668 PPV4-QTO2
MT43466% PEPV4-QT20

pree rrpre P e Prr e rer e e e
480 450 S00 10 S20 530 40
Go387499 pPPV4 17 LAZRTERECPGPRCGDTVVRTEPDGTLIVTITNALEYGY TTEY LENIPLLSSEYHGVENERLEVE
GQ387500 PPV4 14

NCD1l4&65 PEVE

JQBERT14 PEPV4 WB-205CV
JQ868716 PPV4 WB-549BH
JQBERTLS PEVE WEB-S4ZBH
JQBERT13 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 PEV4L4-QTOZ2
MT43466% PPV4-QT20

T T T TUTT T T TUTTUTTOTTOICTIIT[TTOLTIITiriTriar ety es
660 670 680 650 700 710 720
GD387499 PPV4 17 TNCYCCFLLTYEMEWDV IERTRETVEWNE I PR EC T EMGENNLEV Y ILNREGCYRMETEVHTARCRERERE
GQ387500 PPV4 14
NC014665 PEV4
JQBEET14 PEPV4 WB-205CV
JQBERTLE PEPV4 WE-S45BH
JDB68715 PPV4 WB-542BH
J8687132 PPV4 WB-195HR
GU978967 PPV4 JS0910-5644
GUSTE565 PPV4 HEN(DS22-5645
GUST78%68 PEPV4 JS0510-3400
GUST8964 PEV4 HENOS22-35400
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 ti amino acid suy dién tir gen VP ciia cac chiing

PPV4 phan lap tai mién Trung Viét Nam so v6i cac chiing tham chiéu
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Hinh 3.22 cho thiy bay vi tri da hinh da duoc quan sat trong trinh ty
amino acid suy dién cua cac chung PPV4 phan 1ap trong nghién ctru nay, trong
d6 c6 bén vi tri thay thé amino acid 13 khac biét hoan toan so vdi céac chung
tham chiéu. Cu thé, & chung PPV4-QT02 xuét hién ba vi tri thay doi trong
trinh tu amino acid suy dién (455: E—=D; 469: I-V; 531: H—Q) va mot vi
tri thay thé amino acid dugc phat hién ¢ chiing PPV4-QT20 (690: P—S) (Bang
3.14, Hinh 3.22).

Céc nghién ctru trude day di chi ra rang thay thé amino acid & mot s6 vi
tri trén bé mit vo capsid cua PPV chiu trach nhiém cho su thay ddi cac dic tinh
sinh hoc ctia virus va 1a yéu té quyét dinh trong viéc hinh thanh cac phan nhém
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 tu amino acid suy dién tir gen VP ctia cac chiing
PPV4 phan lap tai Quang Tri v6i két qua cta cac nghién ctru trude dy (Sun va

cs, 2015; Cadar va cs, 2013) duogc 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 suy dién tir gen VP ciia cic chiing PPV4 phin lap so

véi cac ching tham chiéu

) Vitrii Nim A B
Quoc gia
Chiing phanlidp | 531 | 690 | 178 | 416 | 455 | 460 | 469 | 567 | 583 | 722
GQ387499 2010 H P S E E R | G T Q
My GQ387500 2010 H P S K E R | E A Q
NC014665 2018 H P S E E R | G T Q
MT434667 QNil7 Q P S K D R \Y; E T Q
Viét Nam |MT434668 QT02 2020 Q P S K D R \Y; 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 Quéc |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 dét bién & cdc ching Viét Nam khdc biét so voi cac ching tham chiéu

B: Vi tri dét bién quan trong (Sun va cs, 2015; Cadar va cs, 2013).
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Két qua & Bang 3.14 cho thay hai vi tri d6t bién thay thé amino acid khac
biét hoan toan so voi cac chung tham chiéu d3 dugc phat hién & ching PPV4-
QT02 (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 ciia cic gen ma hoa protein. Cadar va cs (2013) da
b&o cao hai amino acid chiu ap luc chon loc trong trinh tu gen VP ctiia PPV4
nam & vi tri 455 va vi tri 722. Nghién ctru cta ching toi phat hién dot bién thay
thé amino acid tai vi tri 455 (E—D) ¢ ching PPV4-QNO02 phan lap tai Quang
Tri, khong phat hién dot bién twong tu & cac chung PPV4 tham chiéu. Két qua
nay cho thay cac ching PPV4 Viét Nam xuat hién mot dot bién quan trong ddi
v6i qua trinh tién hoéa phan tir ciia gen VP va khac biét hoan toan so vdi cac
chung PPV4 tham chiéu.

Thay thé amino acid & céc vi tri: 178, 416, 455, 460, 469, 567, 583 va 722
dong vai trd quan trong trong viéc hinh thanh cic phan nhém di truyén khéc
nhau cia PPV4 (Sun va cs, 2015). Két qua phan tich trinh tu amino acid suy
dién tir gen VP cua cac chung PPV4 phan lap tai mién Trung Viét Nam va céc
chung tham chiéu da phat hién mot s6 dot bién thay thé amino acid & céc vj tri
quan trong ké trén. Bang 3.14 cho thiy thay thé amino acid tai hai vi tri 416
(E—K) va 567 (G—E) di duoc phat hién & hai ching PPV4 phan lap tai mién
Trung Viét Nam va hau hét cac chung PPV4 tham chiéu, ngoai trir hai chiung
PPV4 duogc phan lap tai My (2010 va 2018) va mot ching c6 ngudn gdc tir
Trung Qudc (2018). Thay thé amino acid & vi tri 455 (E—D) va 469 (I-V) chi
dugc phat hién & chung PPV4-QT02 Quang Tri. Ngoai ra, thay thé amino acid
& vi tri 455 (E—Q) va 460 (R—K) dugc phat hién dong thoi & chung PPV4-
QT20 Quang Tri va hau hét cac chung PPV4 cé ngudn goc tir Romania va
Trung Quéc. Két qua nghién ctru ciia chung toi dd phat hién sy thay thé amino

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

} SP 1[IX] 1|50 Z(I)O 2?0 3(|}0 3]50 400 4?0 500 SIS{] G(I)O 6?0 790 7?0 SIIXJ 8.2!

&Hﬁ\ﬁoﬁéﬁﬁiﬁiNﬂEﬁimf\ﬁﬁwﬁiiﬁwmﬁi‘ﬁﬁwﬁrﬂMllﬁﬁ”)iﬁhiﬁimm&%\ih

PPV4 ]

b
VP capsid protein’ )
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Hinh 3.23. Cac motifs dac trung trong trinh tw nucleotide cia gen VP cia PPV4
(Cadar va cs, 2013)

Trong trinh tu gen VP ctia PPV4, s6 lwong cac motif dac trung xuat hién
it hon so voi & PPV2 va vi tri ctia chiing thuong tap trung & dau 5 hon 1 phan
b theo chiéu doc cta gen nhu & PPV2. Két qua nghién ctru ctia Cadar va cs
(2013) cho thy cac motif dic trung trong trinh ty gen ma héa protein céu trac
ctia PPV4 bao gom: Hai motif dugc bao ton lién két vdi enzyme phospholipase
A2 (YXGXG va HDXXY) c¢6 vi tri lan luot 1a 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 ciia PPV4 khong ton
tai vi tri lién két véi yéu td phién ma SP1. Bén canh d6, Hinh 3.13 ciing thé
hién vi tri cia cac vung cudn x04n o va chudi B trong mo6 hinh cAu tric bac hai
ctia protein VP & PPV4. Nghién ciru ciia ching toi khong phét dot bién ¢ cac
motif ddc trung trong trinh ty gen VP cila cac chung PPV4 ¢ mién Trung Viét
Nam. Két qua nay tuong tu v4i cac nghién ciru trude day khi cho rang cac motif
dic trung nay thuong duge bao ton ¢ muc d 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 suy dién tir gen VP cua cac ching PPV4 ¢
mién Trung Viét Nam v&i két qua nghién ctru cua Cadar va cs (2013) da phat
hién cac dot bién thay thé amino acid & cic ving cudn xodn o va chudi p cua
protein VP. Mic du thong tin vé sy anh hudng cta cac dot bién amino acid

trong vung cudn xoan o va chudi B doi véi hoat dong ctia PPV4 van con han
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ché, nhung khong loai trir kha ning nhimg dot bién nay sé 1am bién d6i cau tric
ctia tiéu don vi capsid & PPV4 va dua dén sy bién doi cdu tric khang nguyén
(Hinh 3.23). Két quéa phan tich trinh ti nucleotide/amino acid suy dién cua cac
chung PPV4 & mién Trung Viét Nam da phat hién nhitng dot bién thay thé &
mot s6 vi tri quan trong ddi voi qua trinh tién hda phan tir ciia gen VP. Dong
thoi, su bao ton & muic dd cao cla cac motif dic trung cho cac chuc nang lién
quan dén hoat dong lay nhidm va gy bénh cua virus trong gen VP ciing dugc
phat hién & cac chung PPV4 nghién cuu.

Dbi voi PPV4, cac nghién ctru phan tich anh hudng cta bién d6i di truyén
lién quan dén cac dic tinh sinh hoc nhu: tinh khang nguyén, kha ning 1y nhiém
va doc lyc vAn con han ché. Vai tro cua cac dot bién duoc phat hién trong
nghién ctru nay van chua duoc xac dinh 13 rang, tuy nhién, khong loai trir kha
nang chung cé thé anh hudng dén cau trac khang nguyén va mang lai loi thé
tién hoa cho virus. Pic diém phan tir gen VP ctiia PPV4 duogc béo cdo trong
nghién ctru ciia chiing t6i s& 1 co s& dé danh gia hiéu qua bao ho ciia vaccine
hién tai va cung cap thong tin dich t& hoc phan tir hitu ich cho cac nghién ctu
san xuat vaccine phong ngira PPV trong tuong lai.
3.3.2.3. Pdc diém phin tir ORF3 ciia PPV4

O PPV, ORF1 mi héa cho cac protein ¢6 vai tro chire nang, ORF2 ma hoa
cho protein ciu triic. Duy nhat hé gen ctia chiing PPV4 xuat hién khung doc mo
ORF3, day 1a diém khac biét Ion trong hé gen cia PPV4 va cac chang PPV
khac. Trinh tu nucleotide va amino acid suy dién khung doc m& ORF3 ctia cac
chung PPV4 phan lap tr Quang Tri kich thudc phan tor 615 bp, ma hoa cho
chudi 204 amino acid di duoc so sanh véi cac chung tham chiéu. Két qua cho
thay chi c6 mot vi tri dot bién thay thé duy nhat trong trinh tu nucleotide cia
chung PPV4-QT02 (240: A—G) va khong c6 dot bién thay thé nao duoc phat
hién trong trinh ty amino acid suy dién tir khung doc mé ORF3 cua cac chung

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

Két qua so sanh mirc 46 twong dong trinh tu nucleotide va amino acid suy
dién ctia ORF1, ORF2, ORF3 va hé gen giira cac ching PPV4 phén 1ap tai mién
Trung Viét Nam so v6i cac chiing phén 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 (%) ciia ORF1, ORF2, ORF3 va trinh ty hé gen giira cac chiing

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

Ngudn gbc cac chiing PPV4
Trinh tw | Kich thudc phan tir 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 cua ba khung doc mo giita hai chung PPV4 &
mién Trung Viét Nam di cho thdy muc d6 twong dong nucleotide va amino
acid cao, twong tng 1an luogt 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 thy su khac biét vé dic diém phén tir
ctia chung chil yéu 1a ¢ trinh tu gen VP.

So sanh trinh tu ctia ba khung doc mé gitra hai chung PPV4 mién Trung
v6i chiing PPV4-QNil7 (mién Bic) cho thay ty 18 twong dong nucleotide/amino
acid cao: 99,7-99,8% va 99,6-99,8% ddi voi ORF1; 99,3-99,7% va 99,3-100%
d6i véi ORF2; 99,6-99,8% va 100% d6i véi ORF3. Két qua so sanh cho thay
murc d6 twong ddng giita chung PPV4-QT02 va ching PPV4-QNil7 cao hon
ty 1é twong dong gitra ching PPV4-QT02 va chung PPV4-QT20 (Bang 8B, Phy
luc), goi ¥ rang ching PPV4-QT02 c6 mdi quan hé di truyén gan giii véi chiing
PPV4-QNil7.

S6 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 su tuong dong cao nhat
v6i cac chiing Romania (99,1-99,8% va 99,1-100%), ké tiép 1a cac ching Trung
Quodc (99,1-99,6% va 98,6-99,6%) va thap nhat 1a cac chung My (99,1-99,2%
va 98,4-98,9%). Trinh tu nucleotide va amino acid suy dién cia ORF2 céc
chung PPV4 nghién ctru ¢o ty 1¢ tuong dong cao nhét voi cac ching Romania
(1an luot 13 99.2-99,7% va 99,1-99,8%), tiép dén 1a cac chung Trung Qudc (lan
luot 12 98,9-99,6% va 99,3-99,8%) va thap nhat 1a cac chung My (98,9-99,3%
va 99,3-99,4%). Trinh tu ORF3 ctia hai chung PPV4 nghién ctru ¢6 ty 1€ tuong
ddng nucleotide cao nhat véi cac chung Romania (99,8-100%) va thap nhat voi
cac chung phan lap & My (99,6-99,8%); ty 1¢ twong dong nucleotide cia ORF3
giita cac chung Viét Nam va Trung Quéc 1a 99,1-100%. D6 twong déng amino
acid suy dién cua hai chung phéan 1ap vé6i cac ching tham chiéu 1a 99,0-100%,

cho thay chiing khong c6 nhiéu sy khéc biét.
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Két qua so sanh trinh tu ba khung doc mé giita cac chung PPV4 nghién
ctru voi cac ching PPV4 tham chiéu cho thay cac chung PPV4 c6 ngudn goc
tir Trung Qudc va Romani c6 thé 1a ngudn gbe phat sinh cia cac ching PPV4
& mién Trung Viét Nam. Dé kiém tra gia thuyét nay, chung toi tién hanh xay
dung cay phat sinh chung loai nham phén tich mdi quan hé di truyén giira 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 cta cac ching PPV2, chiing toi
tiép tuc tim hiéu méi quan hé di truyén gita cac chung PPV4 & mién Trung
Viét Nam dua vao phan tich cay phat sinh chung loai dugc xay dung tir hé gen
va gen VP cta PPV4. Thong qua phan tich cay phat sinh chung loai, cic thong
tin quan trong nhu: Ngudn gdc phat sinh, phan nhom di truyén va xu hudng
bién d6i di truyén cua cac ching PPV4 luu hanh ¢ mién Trung d3 duoc 1am
sang to.

Mdi quan hé di truyén ciia cic chiing PPV4 dwa vao hé gen

Cay phat sinh chung loai PPV4 dua vao hé gen (5.367 bp) duoc xay dung
bang chuong trinh MEGA X, st dung phuong phép thay thé Maximum
Composite Likelihood dya trén m6 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. Méi quan hé di truyén giita hai ching PPV4 phén 1ap va cac chiing
tham chiéu dugc thé hién & Hinh 3.24.

Hinh 3.24 cho thay hai chung PPV4-QT02 (Ma s6 GenBank: MT434668)
va PPV4-QT20 (M3 s6 GenBank: MT434669) phan lap ¢ mién Trung trong
nghién ctru ctia chiing t6i va chung PPV4-QNil7 (Mi s6 GenBank: MT434667)
duogc phan 1ap tai mién Bic tap hop thanh mot nhanh di truyén cung voi cac
trinh tu c6 ngudn gdc tir Romania (M3 s6 GenBank: JQ868713-JQ868714) va
Trung Qudc (Ma sé GenBank: GU978964-GU978968 va HMO031134-
HMO031135). Nhanh con lai bao gdm céc trinh tw PPV4 ciia My (M& s6
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GenBank: GQ387499, GQ387500 va BC014665), Romania (M s GenBank:
JQ868715 va RJIQ868716) va mét trinh ty tir Trung Qubc (M sé GenBank:
MG345027). Gia tri bootstrap cua tAt ca cic nhanh déu cao hon 63%, cho théy

do tin cdy cua cay phat sinh chung loai da xay dung.
100 ; GU978967 PPV4 JS0910-5644
99 | GU978968 PPV4 JS0910-5400
| HV031135 PPV4 S0918b
100 | HVI031134 PPV4 JS0918a

8 | GU978965 PPV4 HEN0922-5645

100 | GU978964 PPV4 HEN0922-5400

9 @ MI43669PPVAAT0 | vietnam

—— JQ868713 PPV4 WB-195HR

—— JQ868714 PPV4 WB-209CV

(1] I R

JQ868715 PPV4 WB-542BH

B GQ387500 PPV4 14 usa

MG345027 PPV4-SERUMSMU china
B GQ387499 PPV4 17

63 Ul }—USA

7» ' Il NC 014665 PPV4

100 —— China

Romania

85

100

Hinh 3.24. Cay phat sinh ching loai PPV4 dwgc xay dung dua trén trinh tu hé
gen PPV4 (5.367 bp) ¢ mién Trung Viét Nam va céc trinh tw tham chiéu. Céc
chir s6 trén cac nhanh 13 gi tri bootstrap vai 1.000 lan lap lai.

Phan tich phat sinh chiing loai cia PPV4 dya trén trinh ty hé gen cho thay
cac ching ctia mién Trung Viét Nam c6 quan hé di truyén gan vdi cac ching
PPV4 dugc phan 1ap ¢ mién Bic Viét Nam, Romania va Trung Quéc (Hinh
3.24). Cac chiing PPV4 phan lap tir mién Trung, mién Bac Viét Nam, Trung
Quéc va Romania tip hop cung nhau trong mot phan nhanh di truyén, tach biét
v6i1 nhénh dugce hinh thanh boi céc trinh ty PPV4 phan 1ap ¢ My va ¢ Trung
Quéc (Hinh 3.24). Nhiing két qua nay hoan toan phu hop véi phan tich phat
sinh chiing loai di cong bé trudc d6 dua trén trinh ty hé gen PPV4 (Huang va
cs, 2010) va xac nhan thém mdi quan hé di truyén giira cac chung PPV4 phan

1ap tai Viét Nam so v&i cac chung tham chiéu trén thé gioi.
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Ty 1é twong ddng cao trong trinh ty nucleotide va amino acid giita cac
ching PPV4 phén lap tai mién Trung Viét Nam, mién Bic Viét Nam va Trung
Quéc; két qua phan tich mdi quan hé di truyén dya trén trinh tu hé gen; cling
vOi cac cong bd khong phat hién sy luu hanh cua PPV4 tai céc tinh khu vuc
phia Nam (Thuy va cs, 2021) da cho thay kha niang du nhap PPV4 tir Trung
Qudc vao Viét Nam thong qua bién gidi phia Bac. Tuy nhién, can tién hanh cac
nghién ctru véi ¢d mau 16n hon dé xac nhan gia thuyét nay.

M@i quan hé di truyén cic chiing PPV4 dua vao gen VP

Cay phat sinh chung loai PPV4 dua vao gen VP (2.187 bp) duogc xay dung
bang chuong trinh MEGA X, sir dung phuong phap Maximum Composite
Likelihood dua trén m6 hinh Tamura-Nei. D¢ tin cay ¢ cac nhanh cua cay phat
sinh chung loai duoc udc tinh bang phép thir bootstrap lap lai 1.000 lan. Mbi
quan hé di truyén dua trén trinh tu gen VP ctia cic ching PPV4 phan lap tai
mién Trung Viét Nam so v6i cac chung tham chiéu trong khu vuc va trén thé
gidi da cong bd trén GenBank (Bang 2.5) dugc thé hién trong cay 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 cic chiing PPV4 (2.187 bp) phan lip & mién Trung
Viét Nam va cac trinh tw tham chiéu. Cac chir s6 trén cac nhanh 1a gia tri bootstrap

v6i 1.000 lan 13p lai.

121



Két qua & Hinh 3.25 cho thay cay phat sinh chung loai duoc chia lam hai
nhanh chinh va gia tri bootstrap ctia tat ca cac nhanh déu cao hon 55%, cho
thay d tin cay cta cdy phat sinh ching loai. Nhanh thir nhat bao gdm: Chung
PPV4-QT20 (M s6 GenBank: MT434669) phéan lap ¢ mién Trung Viét Nam,
cac ching c6 ngudn goc tir Trung Qudc (Mi sd GenBank: GU978964-
GU978968, HM031134-HM031135 va MG345027) va cac chung phan 1ap tai
My (M3 s6 GenBank: GQ387499, GQ387500 va BC014665). Nhanh con lai
bao gém chung PPV4- QT02 (Mi s GenBank: MT434668) phan lap ¢ mién
Trung Viét Nam, ching PPV4-QNil7 (Mi sé GenBank: MT434667) phan lap
& mién Bac Viét Nam va cac chiing ¢6 ngudn gdc tir Romania (M4 s6 GenBank:
JQ868713-JQ868714).

Két qua phan tich cay phat sinh chung loai da goi y rang cac ching PPV4
phan 1ap tai mién Trung Viét Nam cé quan hé di truyén gan giii hon voi cac
chung c6 ngudn gdc tir Trung Qudc va Romani so v&i cac ching phan 1ap &
Mj¥. Hinh 3.25 cho thy chung PPV4-QT02 ¢ mién Trung Viét Nam cing véi
ching PPV4-QNil7 phan 1ap ¢ mién Bac Viét Nam va cac ching Romania tao
thanh mot phan nhom di truyén doc 1ap, tach biét véi cac chiing PPV4 ¢6 ngudn
gbc tir Trung Qudc va My. Trong khi d6, chung PPV4-QT20 tap hop véi cac
chang PPV4 duoc phan 1ap tir Trung Qudc va My trong mdt phan nhanh di
truyén khac, tach biét véi nhanh Romania. Sy phan nhanh di truyén cia cay
phat sinh chiing loai trong nghién ctru nay thé hién sy twong dong voi két qua
cua cac nghién cuu trude day (Qin va cs, 2018; Cadar va cs, 2013). Cung véi
viéc xac dinh mdi quan hé di truyén giira cac ching PPV4 phan 1ap tai mién
Trung Viét Nam véi cac ching tham chiéu, két qua nghién cua chung toi da
cho thiy sy da dang di truyén cta cac ching PPV4 phan 1ap tai mién Trung
Viét Nam va cho thay chiing thudc cac nhanh di truyén riéng biét. Cho dén thoi
diém hién tai, nghién ctru ctia chung t6i 1an dau tién phat hién su luu hanh cta

PPV4 trén lon nudi mién Trung Vi¢t Nam va tién hanh phan tich dac diém phan
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tr hé gen/gen ma hoa protein cu tric ctia chiung. Két qua nay ciing cho thay
cac ching PPV4 phan 14p ¢ cdu tric hé gen dién hinh véi ba khung doc mo.
Ty 1é twong ddng cao gitta cac ching PPV4 phén 1ap ¢ cac tinh mién Trung voi
cac chung PPV4 c6 ngudn gbe tir Trung Qudc goi ¥ rang cac ching virus nay
c6 thé duoc du nhap tir Trung Quéc sang Viét Nam thong qua bién gidi phia
Bic. Bén canh d6, cac chung PPV4 nghién ciru con cé muc d6 twong dong rat
cao voi cac ching phan 1ap tir Romania, chirng té chlng c6 cing mét xu hudéng
tién hoa riéng biét. Déng thoi, sy xuat hién cac dot bién maéi cung cép thong tin
dich t& quan trong dé kiém soat tinh hinh 1ay lan cta cac chung PPV4 ciing nhu
dua ra nhitng dy doan vé qua trinh tién hoa cua virus trong tuong lai.
3.3.3. Piac diém phan tir vaing gen NS1/VP1 cia cac chiing PPV3 phan lap
& cac tinh mién Trung

PPV3 Ia chung virus duoc phét hién véi ty 18 thap nhat (5,5%) trong
nghién ciu nay. Cho dén nay, thong tin vé mdi quan hé gitra PPV3 va cac
bénh & lgn van con han ché, tuy nhién, di c6 minh chiing cho thay PPV3
dong vai tro 1a yéu té kich hoat lién quan dén bénh do PCV2 trén lon
(Patrick va cs, 2014), lam suy giam kha ning mién dich & lon (Amoroso va
cs, 2019). Ngoai ra, Tregakis va cs (2020) da xac nhan PPV3 co lién quan
dang ké dén hién tuong viém phidc mac, viém loét da day, dai trang va manh
trang, bénh viém da va hoi ching bénh than & lon (Porcine dermatitis and
nephropathy syndrome-PDNS).

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

Cac vi tri dot bién thay thé nucleotide va amino acid suy dién tir trinh tu
viing gen NS1/VP1 cua hai chung PPV3-QN16 va PPV3-QT4 phan 1ap 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 suy dién tir trinh tw ving gen
NS1/VP1 caa hai chiing PPV3-QN16 va PPV3-QT4 khac biét hoan toan so véi

cac chiing tham chiéu

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

PPV3-QN16

39: A>T -

131: G—=C -

137: T-G -

542: T—-C -

PPV3-QT4 932: G—=A 235: D—N

930: T-G 234: L->W

949: G—A -

(*) Vi tri nucleotide trong trinh tu doan gen NS1/VP1 (995 bp)
(**) Khung doc m¢ ORF2 ma hoa cho protein VP1 khéi dau tir nucleotide 230
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Hinh 3.27. Két qua so sanh trinh tw amino acid suy dién dean gen VP1 ciia hai
chiing PPV3-QN16 va PPV3-QT4 so véi cac trinh tw tham chiéu

S6 lieu ¢ Bang 3.16 cho thay trinh ty ving gen 995 bp cua hai ching
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 bén vi tri khac biét (39:
A—T; 131: G—C; 137: T—>G va 542: T—C) va chung PPV3-QT4 c6 ba vi tri
khac biét (930: T—G; 932: G—A va 949: G—A). Trong sd 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 suy dién 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 ho& phan ti gen ma hoa protein cu tric caa PPV3 (Cadar va cs,
2013). Bén canh do, so sanh cac vi tri thay thé nucleotide twong tw Véi cac
chang tham chiéu ciing cho thay hai chang PPV3 phan Iap tai mién Trung c6
mot sb thay thé nucleotide tuwong ddng véi chung PPV3 phan 1ap tai Trung
Quéc (2017-2019), Han Québc va My (107: T—C; 433: G—A; 667: G—A va
709: A—C) (Hinh 3.26).

Mt d6 twong dong trinh tu nucleotide viing gen NS1/VP1 cua céc chang
PPV3 phan lap & mién Trung Viét Nam so véi cac ching tham chiéu duoc trinh
bay trong Bang 3.17.

Bang 3.17. Ty 1é twong dong nucleotide va amino acid suy dién (%) tir trinh tu
gen NS1/VP1 ciia cac chiing PPV3 phan lap tai mién Trung Viét Nam va so sanh

Véi cac chiing tham chiéu

Kich thwéc
Nucleotide (995 bp)
Ching
Viét Nam 99,1
Hong Kong 98,4-98,5
) Nhom A 99,2-99,5
Trung Qudc
Nhom 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 chung PPV3 trong nghién ctiu caa ching toi véi
cac chung Trung Qudc dugc 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 dugc phan lap
trude d6 (2014-2017) véi ty 16 97,8-97,9%. So véi ching PPV3 ¢ ngudn gdc
tir My, cac chung PPV3 phéan lap tai Quang Ngai va Quang Tri c6 murc tuong
d6ng nucleotide 98,3-98,4%. Ty I& nay thap hon khi so sanh véi cac chang
PPV3 c6 ngudn gbc tir chau Au (97-98,4%).

Cay phat sinh chung loai cua cac chung PPV3 nghién cuiu va cac chang
tham chiéu dai dién c6 ngudn gbc tir Chau Au, chau My va chau A (Bang 2.5)
dugc xay dung dua trén trinh tu ving gen ma hoda protein cau truc VP1 cua
PPV3 (305 bp) (Hinh 3.28).
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—

0.0020

Hinh 3.28. Cay phét sinh chuang loai dwgc xay dwng dwa trén trinh tw vung gen
VP1 (305 bp) caa 2 chiung PPV3-QN16 va PPV3-QT4 va cac chiung PPV3 tham
chiéu. Cham tron mau den biéu thi trinh tuw PPV3 Viét Nam. Cac chir s6 trén cac

nhanh 14 gi4 tri bootstrap véi 1.000 l1an l3p lai.
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Hinh 3.28 cho thay cay phét sinh chung loai PPV3 dua trén trinh ty ving
gen ma hoa protein cau trac VP1 (305 bp) phan chia cac chiung 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 cuing vai cac ching PPV3
dugc phan 1ap tai Trung Qudc (2017-2018) va My trong mot phan nhanh.
Nhanh tha hai bao gdm 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 phéan tich phat sinh chung loai dua trén trinh tu gen VP ctiia PPV3 duoc
thuc hién bai cac nghién ciru trude day (Sun va cs, 2015; Bisimwa va cs, 2021).

Nhin lai, mic dia PPV luu hanh trén lon & moi lt:a tudi nhung nghién ctu
nay chi duoc thuc hién trén cac mau thu thap tir lon nudi thuong pham ¢ do
tudi giét mo, thu tai cac 16 mo. Trong giai doan dau caa nghién ctu, tac gia luan
an khong thé tiép can trai lon nai vi anh huong cia mot sé dich bénh nhu tiéu
chay, 16 mém long méng, ta lon chau Phi... Sau do, dai dich Covid-19 lai bung
phat khién viéc thu mau trén dbi twong lon néi tai cac trang trai khong thé thuc

hién duoc.
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KET LUAN VA KIEN NGHI

KET LUAN

1. ba phat hi¢n sy luu hanh cua PPV1, PPV2, PPV3 va PPV4 trén dan lon
& bay tinh mién Trung Viét Nam bang phuong phap PCR khuéch dai doan
nucleotide dic trung cta timg chung. Ty 18 phat hién PPV (1-4) & bay tinh mién
Trung lan luot 1a: 52,7% ddi véi PPV1; 56,2% dbi véi PPV2; 5,5% d6i véi
PPV3 va 8,2% d6i voi PPV4. Pong nhiém cac ching PPV (1-4) ciing da dugc
phat hién & 4/7 tinh nghién ctru (Quang Tri, Thira Thién Hué, Quang Ngai va
Binh Pinh); dong nhiém hai chung PPV1/PPV2 & lgn nuoi tai Thira Thién Hué
chiém ty 1& cao nhét véi 67,9 %; 1an dau tién phat hién hién tuong déng nhiém
4 chung PPV.

2. ba giai hai trinh tu hé gen cua hai chung PPV4 phan 14p tai Quang Tri
c6 kich thudc 5.367 bp (P diang ky GenBank voi cac ma sé MT434668 va
MT434669), bao gdm ba khung doc mé: ORF1, ORF2 va ORF3 v¢i kich thudc
tuong ng 1an luot 1a 1.797 bp, 2.187 bp va 615 bp; ba trinh tu gen ma hoa
protein cau triic cta ba chung PPV2 phén lap & cac tinh Quang Ngai, Thira
Thién Hué va Quang Binh voi kich thudce 2.493 bp (Pa ding ky GenBank véi
cac ma s6 OL913365, OL913366 va OL913367) va hai trinh ty ving gen
NS1/VP1 cta hai chung PPV3 phan 13p ¢ Quang Tri va Quang Ngai véi kich
thude 995 bp.

3. Két qua phan tich trinh ty gen ma héa protein cdu tric cua ba ching
PPV2 da 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 co hai dot bién dan dén thay thé
amino acid suy dién & hai vi tri: 245 (S—F) va 274 (K—Q) khéc biét hoan toan
so v6i cac chung tham chiéu. Két qua phan tich trinh ti hé gen cua hai ching
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 mo ORF1 va tam vi tri thay thé
trong trinh ty nucleotide ctia gen ma hoa protein cau tric (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) din dén bdn thay thé trong trinh ty amino acid suy dién ¢ cac
vi tri 455 (E—D), 469 (I-V), 531 (H—Q) va 690 (P—S) khac bi¢t hoan toan
so v4i cac ching tham chiéu. Cac dot bién thay thé nucleotide/amino acid suy
dién chu yéu tap trung ¢ trinh ty gen ma héa protein cu trac (ORF2) cua cic
chung PPV4. Két qua phén tich trinh tu doan gen VP1 cua hai chung PPV3 cho
thay bon vi tri thay thé nucleotide (542: T—C; 930: T—G; 932: G—A va 949:
G—A) dan dén thay thé trong trinh tu amino acid suy dién ¢ hai vi tri 234
(L—W) va 235 (D—N) khéc biét hoan toan so véi cac chung tham chiéu.

4. Hai cdy phat sinh chung loai dugc xay dung dua trén trinh ty hé gen
(5.387 bp) va gen ma hoa protein ciu tric (2.187 bp) ctia PPV4 cho thay cac
chung PPV4 Quéng Tri c6 quan hé gan giii voi cac ching PPV4 Romania va
Trung Qudbc. Cay phat sinh chung loai dugc xay dung dya trén trinh ty gen ma
héa protein ciu trac ctia PPV2 (2.493 bp) cho thiy cac chung PPV2 c¢6 ngudn
gbc tir Quang Binh, Thira Thién Hué va Quang Ngii co quan hé gan giii v6i
cac chung PPV2 ¢6 ngudn goc tir chau Au va Trung Qudc. Cay phat sinh chiing
loai xay dung dua trén trinh tu doan gen ma hoa protein cau trac VP1 cua PPV3
(305 bp) cho thiy cac chung PPV3 phén 1ap tir Quang Ngai va Quéang Trj ¢o
mbi quan hé gan giii voi cac ching PPV3 ¢6 ngudn gdc tir Trung Qudc va My.

KIEN NGHI

1. Can sang loc thém nhiéu ching PPV phén lap 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 su c6 mit caa PPV & cac loai lon (néi, sau cai sira,
choai), va tinh tring ctia chung nham kiém soét cac ngudn lan truyén virus.

3. Giai ma toan bd hé gen/ gen ma hoa protein ciu triic cua cac chung PPV
trén lon dang lwu hanh dé so sanh véi cac ching hién c6 ¢ cac vung dia 1y khac

nhau nhim danh gia dac diém dich t& hoc phan tur cua chung.
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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

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

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

Biang 3A. Trang thiét bi sir dung trong nghién ciru
STT Trang thiet bi Hang san xuat (Nwéc)
1 BOcoi chay st Viét Nam
2  Canphantich Mettler (Ptrc)
3 DPén chiéu tia UV Probe Shimadzu (Nhat Ban)
4  Hé théng chup anh gel Biolads (M¥)
5  Heé théng dién di DNA Mupid-ex (Nhat)
6 Lo visong Samsung (Han Qudc)
7 May chu trinh nhiét PCR Applied Biosystems (M¥)
8 May PCR -96 Mastercycler-eppendorf (M¥)
9  Bédién di Mupid-2 plus (Nhat Ban)
10  Noi khir tring va tii sy Nhat Ban
11  Pipettman, dau con cac loai Eppendorf (Dtrc)
12 Ta ciy vo tring Sanyo (Nhat Ban)
13  Tu lanh sau -20°C, tu lanh 4°C Sanyo (Nhat Ban)
14  Ta bn nhiét OSI (Phap)
15 May do Nanodrop ND2000 Thermo Scientific (M¥)
Bang 3B. Cac dém, gel va thudc 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% Can 0,5 g agarose hoa tan vao trong 100 mL dung dich dém TBE
4 | Agarose 1 % Cén 1 g agarose hoa tan vao trong 100 mL dung dich dém TBE
5 | Ethidium bromide 1% | Hoa tan 1 g Ethidium bromide trong 100 mL H20

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

STT Thiét bi, dung cu Hang san xuit (Nwérc)
1 Nito 16ng Viét Nam
2 Bo hoa chit tich mRNA Invitrogen (MY)
3 B hoa chit chay PCR Fermentas (MY)
4 Coén70% va 100% Merch (Dric)
5 Hoa chat dién di DNA Biolabs (M¥)

PL3




Phu luc 4: Ciac marker sir dung trong nghién ctru
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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 OL913365 2493 bp DNA linear VRL 04-
OCT-2022
DEFINITION Porcine parvovirus isolate QNO3 sequence.
ACCESSION OL913365
VERSION OL913365.1
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 tgagcgctgce cgacgcgtgg aagccgggtg accggccccce gctggagaac ctcatggatg
61 ccatggacag atccatttgg ggcaatagaa gaaacaactc tggcgggcgg agagggatca
121 atgcccttct gaggcctgge tatgatccgce 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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481
541
601
661
721
781
841
901
961
1021
1081
1141
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1561
1621
1681
1741
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1861
1921
1981
2041
2101
2161
2221
2281
2341
2401
2461
//

tgtggatcac
cggaacttga
accgttcgaa
aacctcagcc
ctgatggaca
ccgaagtggg
ctggatatag
tagatgccat
taccgtatat
aggaagcggg
tgtggagagc
cgcccgatcec
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
tcccecgtacag
ggagagcgcc
ggagtacttc
tggtgggatt
tcaacctcaa
gtttgggact
tgactacaag
ggggttcctyg
ctctgattgg
atcagtcgag
tgactccggt
cattgggcat
gcagtacgcc
taagtatcgg
ccaaatactg
taagcgactg
tanactggct
ggggactgat
ggtttccaca
tgatcccaca
gtccactcaa
tgacatggcc
caaagactac

agaccgcagc
cgtaattcct
gtccctegtg
gagaggcctyg
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
tttgcgcggt
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

gggggagccg
gctcatcaag

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

ggtacctggg
gaagaggaag
tccggagagce
ggcccagggt
tccececteta
ctcaccctgc
aggggacccg
catggccaca
gcagatgccg
gctagggggce
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: OL913366.1

LOCUS 0OL913366 2493 bp DNA linear VRL 04-
OCT-2022
DEFINITION Porcine parvovirus strain HU10 sequence.
ACCESSION OL913366
VERSION 0OL913366.1
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 tgagcgctgce cgacgcgtgg aagccgggtg accggccccce gctggagaac ctcatggatg
61 ccatggacag atccatttgg ggcaatagaa gaaacaactc tggcgggcgg agagggatca
121 atgcccttct gaggcctgge tatgacccgce 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 actagggcecct
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 gccggagagce
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gatctcggcc
ctgatggaca
ccgaagtggg
ctggatatag
tagatgccat
taccctatat
aggaagcggg
tgtggacagc
cgcccgatcec
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
tcccecgtacag
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
agcgaggggyg
gactccgccc
tggacggagg
gtgggcatta
ggtcatgggg

catggggtga
cctctgttcc

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

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

gtg

PL8

tgaggctgtt
ggaacgagat
agggggagga

gggggagccg
gctcatcaag

gaaagagctt
ggcgaatgcc
ggagctggac
gaagagacct
gcccgcccaa
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
gctagggggce
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: OL913367.1

LOCUS OL913367 2493 bp DNA linear VRL 04-
OCT-2022
DEFINITION Porcine parvovirus isolate QBO5 sequence.
ACCESSION OL913367
VERSION 0OL913367.1
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="QB0O5"
/isolation source="lung"
/host="pig"
/db xref="taxon:10796"
/country="Viet Nam"
/collection date="2021"
ORIGIN
1 tgagcgctgce cgacgcgtgg aagccgggtg accggccccce gctggagaac ctcatggatg
61 cgatggacag atccatttgg ggcaatagaa gaaacaactc tggcgggcgg agagggatca
121 atgcccttct gaggcctgge tatgatccgce gcatgcgcca ggctctctta cagctttaca
181 agttttttat ctcaataaag aaacacggtg gtttctggga taaaattaag gaggtggcca
241 agcagtggtg gatggcggga caccagacct ccaagggaga cgagctagcg cgaacagtgce
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
cgcccgatcec
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
tccecgtacag
ggagagcgcc
ggagtacttc
tggtgggatt
tcaacctcaa
gtttgggact
tgactacaag
ggggttcctg
ctctgattgg
atcagtggag
tgactccgga
gattgggcat
acagtacgcc
caagtatcgg
ccaaatactg
taaacgcctg
tagactggct
ggggactgat
ggtttccaca
tgatcccaca
gtccactgaa
tgacatggcc
caaagactac

gagaggcctyg
actgatacgg
ggaccagagt
cccggcaacce
cacgatgagc
ggggcggaca
gatagttatg
ttagcggatc
agcgaggggg
gactccgccc
tggacggagg
gtgcgcatta
ggtcatgggg

catggggtga
ccgctgttcecc

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

ctgagagtgc
gggccggacg
cagatggaaa
ccttggatgc
ggtacgacga
ctttgatggg
atcagttagt
tcattggtgg
aggagtccca
ccaaagcccce
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

gggggagccg
gctcatcaag

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

ggcccagggt
tcccecectceta

ctcaccctgce
aggggacccg
catggccaca
gcagatgccg
gctagggggce
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 tw nucleotide ciia cic chiing PPV4 phén
lap tai mién Trung Viét Nam

Chu thich: Ky tw mau nau chi cho trinh tw: 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 QT02 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-STARTH##
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="ORF1"

/codon_start=1

/product="replicase"

/protein id="QOW02514.1"
/translation="METYWTGICRLFPDVLKIPGVYEGRYIFEVPISTRDCMKWPNIF
GNENNSENQQOSGAAPAAPRENLNSNLVIAVROQAEALFRELQKELRKSCRLGVDPGIFEFM
QLEEVDSKGGLHLHWCVSVSAGTPRDVLTIFKNTEKKVSLYYFGVEGLSFEFVPHKNKH
GAWKSTDEGFIYNYLLKKLPLKECLYAWTTIGGAIGDACLNTDKRKELLDNRQDPAVI
EELSAPMYKCATGEKMLDIVQWLVDNNICSESRWENKNALSLYSFLATQAGGYMAKQC
LRIAQOKLLKEKPLGLTLMDFKDMNALRRFQODEGEMTEDNNRMHYTIFAINNYDPKTIA
SVIMYFWSMKQTGKRNCVWEYGPATTGKTNMAQAICHSSANYGNVNWNNANFPEFQDIV
GAQVGWWEEGKMTGDMVEAAKALLGGTALRIDRKCMQSIEVNSPPFLITSNVDMTIVQ
EGSEFVSFEHQQPLEDRMIKFSEFNMTLPGNFGLITSEEVKSFFRMGAKLAAQPDIMNCP
IFKKGPASIRHLVPVGEIPPPKEMKHKRQPLYMRAEPDEIQDNPEELDHWFEEEAPKK

KKQKTKNTATKNPAETVEIITETEFIPAPGKR"

CDS 2303..2917

/codon_start=1

/product="ORF3"

/protein id="QOW02515.1"
/translation="MFGGQGIIPILTWEQLEAFMWAGQGMSIDYYRSCLSDCMLFGEK
FNIHMPKTKNLLLEAEYLYRLFHSGFANSAQGFRERVERWRTESKLRCPQFDRPMDAS
QRHAYLGFFYQALSKLPENASEEDILQTIHDSDDTSKEKFYAFMEKIQQEPEYVEFKEP

DSIPQPEAPVTAVPVETSPTENRYLLLHIKILRKTRWRNVCLVP"

CDS 3181..5367

/note="ORF2"

/codon_start=1

/product="capsid"

/protein id="QOW02516.1"
/translation="MQKHGHWPHLWAPFVDRQMSQEIQQVLKGSTKLSQKLLANFIIA
LWRAKEKIGAPIYEIVKGVFPSVDKKTVESLLPHPDPIPAPPSSPQRGSKRASPPQSP
NAHDEDTMSGHKRQKTMEVESECDKSLLCPTONAGADFELCGTGGGATNEKGTWVGGT
QFTDTSIRTFGTRRCVLSAFPDTYCSMMSGDAIPSIIENTPWYYYDLNIMSCHESPSA
FOTLIEDYDAFRPRSLTVHLKELVIKDVCQQOQGLQAEQVSDNNSATLLAFEDVNYELP
YVLGGGQVSVPGHLPGQPYQLPKYSYRTVGKPDPNSGEVPGRNTHPDQGPGHPKASKT
IWYSQYLETQDTEFYILENHKATILHSGNTEFSONYNFPDLPFEQLTQYMWDARRQDNP
LIDQRIQVMSRMYDDGPQKTFAIKVNPYIVPFTVKSTSRPAMFLAGGRFKDGDYSITG
PGDRDKTSFRYYNDPPWIVTRDTYLFSSDLAKTEREQPGPRQGDTVVRTPDGTLIVTT
NALAYGYTTEYLKNIPLLSSKYQGVENFRLAVENERGYSMPGHPSHIRETLFRGKLPS
EIRESTIKSEDQRKEITFPDYMGSVNEKTTANLESQIWSQIPNTDITEKCTTPPLSIW
GMKNPPPMVFLRLLAQMGPPRRSACSGSIPSNTYLNQYCQFLLTYEMEWDVIKRTRKT
VRWNPIPPPQIPMGPNNLPVYILNKEGQYRMPTEVWTAKQRPRHRR"

ORIGIN
1 gtaaattaat ttatgtaaag tgggaggagc ttattggctc ctcctacttt gcataaatta
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181
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481
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tgtaaatgat
gtttcaagtc
ttttttggcg
gaccaatcag
tgcgttttgg
aaacctactg
atgaaggacg
atatatttgg
cgcgcgaaaa
gagagctgca
tgcagttaga
ccgctggtac
tgtactattt
cctggaagag
aagagtgttt
ctgataagag
cagctcccat
tggataacaa
cgtttctggce
aaaagttatt
ctctgcggcg
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
tccgecgggat
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
aagtttagcect
aaatcttttt
atatttaaaa
ccaaaagaaa
caagacaatc
cagaaaacaa
actgaattca
taaactgtac
ggtgtttgac
aaatgttcgg
tgtgggctgg
tatttgggga
aatacctata
gggtagaaag
atgcctcaca
aaaatgcctc
aaaaattcta
ctgatagcat
ctgaaaacag

agtaggagga
gcaaagagga
ggaactcaag
aggaggctga
ccgtecgtttt
ttcctgatgt
tttctacgcg
atcaacagtc
tcgctgttcg
gtcgtttagg
gcttgcactt
ttttcaaaaa
tctttgtgcecce
acaactatct
gtggagccat
gacaggaccc
agaaaatgct
gggaaaataa
tggctaaaca
tgactctgat
aaatgacttt
aaattgcttc
tgtggtttta
gttctgcaaa
tgggggctca
ctaaagcact
aggttaacag
gaagttttgt
tcaatatgac
ttcgaatggg
aaggacctgc
tgaagcataa
cagaagaact
aaaatactgc
tccctgcecacce
ccagcagtag
atccagttag
cggacaaggt
gcaaggaatg
aaaatttaac
tagacttttt
atggagaaca
aaggcatgca
tgaggaagat
tgcatttatg
tccgcaacca
gtaccttctc
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gctttttttg
agttaacctg
tcctaatttg
aaaagaggaa
cggcctgtat
tttaaaaata
tgattgcatg
tggcgcggeg
gcaggcggag
ggtagatcct
gcattggtgt
tacagagaag
ccataagaat
gcttaaaaaa
cggtgatgct
agcggtgatc
tgatatcgtg
gaatgctcta
gtgtctgaga
ggatttcaag
tgacaataac
ggtgataatg
cgggcctgcece
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
cctgcggcgce
gctttgttta
ggcattttta
gtgtctgtgt
aaggtctctc
aaacacgggg
ctgccgctga
tgcctaaata
gaagagctct
cagtggctgg
agtctatact
atcgctcagce
gatatgaatg
agaatgcatt
tacttttgga
acaacaggaa
gtgaactgga
tgggaagagg
actgctttgce
ctcataacct
catcagcaac
aattttggtt
gctgcgcaac
catttagttc
ctctacatga
tttgaagaag
cctgctgaga
tgagtactta
cccctetett
agaaatttca
tactaacatg
attacagaag
caaaaacaaa
ttgccaatag
tgagatgtcc
ttttctatca
ccatacatga
agcaagaacc
ttacagcagt
agatactaag



2881
2941
3001
3061
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3541
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3781
3841
3901
3961
4021
4081
4141
4201
4261
4321
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4441
4501
4561
4621
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4741
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4981
5041
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5161
5221
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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
gtctttgcett
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
tcctgccatt
cctagatcgc
ggtttacaag
gttaattatg
ccgggacaac
aacagcggct
gcaagtaaaa
ttagaaaacc
tttcctgatc
aatccattga
aaaacatttg
agaccagcta
ccaggagata
agagatacct
agacagggag
ttagcttatg
cagggggttyg
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
tcgtgceggg
caatttggta
acaaagcaac
taccttttga
tagatcagag
ctatcaaagt
tgttcttagce
gagataaaac
atctcttctc
acacagtagt
ggtacacaac
aaaacttcag
atatcagaga
aatcagagga
aaacaacagc
aaaaatgtac
tcctgagact
caagtaatac
atgttattaa
cgatgggacc
cgacggaagt

acattggcag
aatagaggaa
agaacatgaa
tctccctcecat
gtacaaaaca
acagatgagc
acttgctaac
tgagattgta
gcaccctgac
tcctecctecag
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"
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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="ORF1"

/codon_start=1

/product="replicase"

/protein id="QOW02517.1"
/translation="METYWTGICRLFPDVLKIPGVYEGRYIFEVPISTRDCMKWPDIF
GNENNSENQQOSGAAPAAPRENLNSNLVIAVRQAEALFRELOQKELRKSCRLGVDPGIFM
QLEEVDSKGGLHLHWCVSVSAGTPRDVLTIFKNTEKKVSLYYFGVEGLSFFVPHKNKH
GAWKSTDEGFIYNYLLKKLPLKECLYAWTTIGGAIGDACLNTDKRKELLDNRQDPAVI
EELSAPMYKCATGEKMLDIVQWLVDNNICSESRWENKNALSLYSFLATQAGGYMAKQC
LRIAQOKLLKEKPLGLTLMEFKDMNALRRFQODEGEMTFDNNRMHYTIFATINNYDPKIA
SVIMYFWSMKQTGKRNCVWFYGPATTGKTNMAQATCHSSANYGNVNWNNANFPFQDIV
GAQVGWWEEGKMTGDMVEAAKALLGGTALRIDRKCMQSIEVNSPPFLITSNVDMTIVQ
EGSFVSFEHQQPLEDRMIKFSFNMTLPGNFGLITSEEVKSFFRMGAKLAAQPDIMNCP
IFKKGPASIRHLVPVGEIPPPKEMKHKRQPLYMRAEPDEIQDYPEELDHWFEEEAPKK

KKQKTKNTATKNPAETVEIITETEFIPAPGKR"

CDS 2303..2917

/codon_start=1

/product="ORF3"

/protein id="QO0W02518.1"
/translation="MFGGQGIIPILTWEQLEAFMWAGQGMSIDYYRSCLSDCMLFGEK
FNITHMPKTKNLLLEAEYLYRLFHSGFANSAQGFRERVERWRTESKLRCPQEFDRPMDAS
QRHAYLGFFYQALSKLPENASEEDILQTIHDSDDTSKEKFYAFMEKIQQEPEYVFKEP

DSIPQPEAPVTAVPVETSPTENRYLLLHIKILRKTRWRNVCLVP"

CDs 3181..5367

/note="ORF2"

/codon_start=1

/product="capsid"

/protein id="QOW02519.1"
/translation="MQKHGHWPHLWAPFVDRQMSQEIQQVLKGSTKLSQKLLANFIIA
LWRAKEKIGAPIYEIVKGVEFPSVDKKTVESLLPHPDPIPAPPSSPQRGSKRASPPQSP
NAHDEDTMSGHKRQKTMEVESECDKSLLCPTONAGADFELCGTGGGATNEKGTWVGGT
QFTDTSIRTFGTRRCVLSAFPDTYCSMMSGDAIPSITIENTPWYYYDLNIMSCHESPSA
FOQTLIEDYDAFRPRSLTVHLKELVIKDVCQQQOGLQAEQVSDNNSATLLAFEDVNYELP
YVLGGGQVSVPGHLPGQPYQLPKYSYRTVGKPDPNSGEVPGRNTHPDQGPGHPKASKT
IWYSQYLETODTEFYILENHKATILHSGNTFSONYNFPDLPFEQLTQYMWDARRQDNP
LIDQRIQVMSRMYDDGPQKTFAIKVNPYIVPFTVKSTSRPAMFLAGGRFKDGDYSITG
PGDROQKTSFKYYNDPPWIITRDTYLFSSDLAKTEREQPGPRQGDTVVRTPDGTLIVTT
NALAYGYTTEYLKNIPLLSSKYHGVENFRLAVENERGYSMPGHPSHIRETLEFRGKLPS
EIRESTIKSEDQRKEITFPDYMGSVNEKTTANLESQIWSQIPNTDITEKCTTPPLSIW
GMKNPPPMVFLRLLAQMGPPRRSACSGSIPSNTYLNQYCQFLLTYEMEWDVIKRTRKT
VRWNPIPSPQIPMGPNNLPVYILNKEGQYRMPTEVWTAKQRPRHRR"

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
cgtttctggce
aaaagttatt
ctctgcggcg
atatctttgce
gcatgaaaca
agactaacat
ataatgcaaa
gaaagatgac
gaatcgaccg
caaatgtgga
cattagagga
tgattaccag
cggacattat
ctgttggaga
gagcggaacec
aagcaccgaa
cggtggagat
tttactatca
acagatacac
gatatcatcg
ggagcaatta
ctgtttaagc
aaatttatta
tgcacaaggt
ccaatttgat

agccctcagt

ttatgcaaag
atgtaaatta
cattaatttg
ggaagcaatt
aatcgagtat
agaccgtcgce
gacaggtatt
ctatattttt
caacgagaat
tcttaatagt
gaaagagctt
agaagtagac
tccgecgggat
tggggtggag
cacggacgag
atatgcttgg
aaaggagttg
gtacaaatgt
catctgctct
cacccaggca
gaaagagaaa
ctttcagcag
cattaacaac
aacgggaaag
ggctcaagcc
cttcccegttt
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
ggcctgagcet
ggctttatct
accaccatcg
ctggataata
gccaccgggg
gagagcagat
ggtggataca
cctctggggt
gatgaggggg
tatgatccta
aggaactgtg
atctgccaca
caagatatcg
gtcgaagctg
caatctattg
gtacaagagg
aagtttagcect
aaatcttttt
atatttaaaa
ccaaaagaaa
caagactatc
cagaaaacaa
actgaattca
taaactgtac
ggtgtttgac
aaatgttcgg
tgtgggctgg
tatttgggga
aatacctata
gagtagaaag
atgcctcaca

aaaatgcctc

tttttgactc
agtaggaggg
gcaaagagga
ggaactcaag
aggagaccga
ccgtcgtttt
ttcctgatgt
tttctacgcg
atcaacagtc
tcgctgttcg
gtcgtttagg
gcttgcactt
ttttcaaaaa
tctttgtgcce
acaactatct
gtggagccat
gacaggaccc
agaaaatgct
gggaaaataa
tggctaaaca
tgactctgat
aaatgacttt
aaattgcttc
tgtggtttta
gttctgcaaa
tgggggctca
ctaaagcact
aggttaacag
gaagttttgt
ttaatatgac
ttcgaatggg
aaggacctgc
tgaagcataa
cagaagaact
aaaatactgc
tccctgcecacce
ccagcagtag
atccagttag
cggacaaggt
gcaaggaatg
aaaatttaac
tagacttttt
atggagaaca
aaggcatgca

tgaggaagat
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ctcctacttt
gctttttttg
agttaacctg
tcctaatttg
aaaagaggaa
cggcctgtat
tttaaaaata
tgattgcatg
tggcgcggceg
gcaggcggag
ggtagatcct
gcattggtgt
tacagagaag
ccataagaat
gcttaaaaaa
cggtgatgct
agcggtgatc
tgatatcgtg
gaatgctcta
gtgtctgaga
ggaattcaag
tgacaataac
ggtgataatg
cgggcctgece
ctatggcaat
ggtggggtgg

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
cctgcggcegce
gctttgttta
ggcattttta
gtgtctgtgt
aaggtctctc
aaacacgggg
ctgccgcectga
tgcctaaata
gaagagctct
cagtggctgg
agtctatact
atcgctcagce
gatatgaatg
agaatgcatt
tacttttgga
acaacaggaa
gtgaactgga
tgggaagagg
actgctttgce
ctcataacct
catcagcaac
aattttggtt
gctgcgcaac
catttagttc
ctctacatga
ttcgaagaag
cctgctgaga
tgagtactta
cccctcetett
agaaatttca
tactaacatg
attacagaag
caaaaacaaa
ttgccaatag
tgagatgtcc
ttttctatca

ccatacatga



2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841
3901
3961
4021
4081
4141
4201
4261
4321
4381
4441
4501
4561
4621
4681
4741
4801
4861
4921
4981
5041
5101
5161
5221
5281
5341
//

ttctgatgac
agaatatgtg
tccggttgag
aaagacaagg
ggcagacacc
gacagaagag
aagggaggac
ggaaaaccta
atgcagaaac
caagaaattc
ttcatcatag
aaaggggttt
cctatacctg
agtcctaatg
gtggaatctg
gagctttgcg
caatttaccg
cctgacactt
ccatggtact
actttaattg
cttgtaataa
aactctgcta
ggtggtcaag
tcatacagaa
catccagatc
ttagaaaccc
tctggaaata
cagtatatgt
atgagcagaa
attgtaccat
tttaaagatg
tattacaatg
gctaaaactg
gatggaacac
aagaacattc
gaaaatgaaa
agaggtaaac
gaaataacat
tcgcagatat
ctatccattt
atgggaccac
caatattgcc
aaaacggtga
cctgtttata
aaacagagac

accagtaaag
tttaaagagc
acatcaccaa
tggaggaacg
cgctaggatt
aagaaacaga
tcacctggcc
ctgatcaact
acggtcactg
aacaggtttt
cactatggcg
ttccaagtgt
ctcctccatce
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

aaaaattcta
ctgatagcat
ctgaaaacag
tttgccttgt
caaggaagaa
aacaatcgaa
cggtcatcgc
tgacgaagca
gcctcattta
aaaaggttct
agcaaaagaa
tgataaaaaa
ttctccacag
agatacaatg
gtctttgctt
gggggcaact
taggacattt
gatgtctgga
aaacattatg
tgcatttaga
tcagcaacaa
ttttgaagat
aggacatcta
accagaccca
acatccaaaa
attctatata
aaattacaat
gaggcaggac
cggcccacag
aagcaccagc
aataacaggt
gatcatcacc
gccaggaccc
tactaatgca
ttccaaatac
aatgccaggt
gataagggaa
catgggttct
accgaacact
aaacccacca
cgcctgcagce
tacatatgaa
aattccttcc

agagggacaa
cagatgat

tgcatttatg
tccgcaacca
gtaccttctc
cccttagatt
gaagaagaaa
aaagcgcaac
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CGGTTCGCAGACAAGGT
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310 2
AGCCCGT CCAAAX

Trinh tw gen theo mdi xudi Trinh tw gen theo mdi nguoc

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

Bang 8A. Ty I¢ twong dong nucleotide (phia dwéi dwong chéo) va amino acid suy dién (phia trén dwong chéo) cia trinh ty
gen ma hda protein cau truc 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 | 97.3 | 955 | 954 | 954 | 955 | 96.1 | 995 | 99.6 | 99.6 | 979 | 97.2 | 97.7 | 953 | 953 | 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 | 939 | 93.3 | 93.8 | 95.7
4 OL913367 | 97.2 | 97 | 96.1 97.3 | 954 | 951 | 954 | 956 | 96,5 | 975 | 97.7 | 97.7 | 96.6 | 96.1 | 985 | 95.4 | 951 | 100 | 96.9 | 95.7 | 953 | 974
5 KY586144 | 97.1 | 96.5 | 955 | 96.6 95.7 | 953 | 955 | 963 | 96.9 | 97.5 | 97.7 | 97.7 | 96.7 | 96.6 | 97.5 | 95.6 | 959 | 97.3 | 95.6 | 95.6 | 954 | 98.9
6 KP245944 | 939 | 939 | 94 | 946 | 94.1 98.7 | 99.2 | 944 | 941 | 955 | 956 | 95.6 | 96.3 | 94.3 | 95.3 | 93.7 | 939 | 954 | 93.6 | 93.3 | 98.6 | 95.7
7 KP245943 | 941 | 94 94 | 945|941 | 99 995|942 | 938 | 954 | 955 | 955 | 966 | 941 | 95 | 932 | 935 | 951 | 933 | 935 | 98.1 | 95.3
8 KP245940 | 93.8 | 93.7 | 938 | 944 | 94 99 | 99.5 944 | 941 | 95.4 | 955 | 955 | 96.6 | 941 | 953 | 935 | 93.7 | 954 | 93.6 | 935 | 984 | 955
9 MG34501 96.3 | 96 | 981|962 | 96 | 941|942 | 94 99.1 | 96 | 959|959 (951|977 959 | 98 | 983 | 956 | 939 | 941 | 945 | 96.3
10 MN32614 96.8 | 96.4 | 98.3 | 96.8 | 96.5 | 93.8 | 939 | 93.7 | 99 96.6 | 96.5 | 96.5 | 955 | 98.3 | 96.7 | 97.9 | 98.1 | 96.5 | 94.8 | 947 | 94.2 | 96.9
11 MK09238 982 1 99.7 | 96 | 971|966 | 94 | 941 | 939 | 96.2 | 96.6 99.8 | 99.8 | 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 | 956 | 97.7 | 96.1 | 96.7 | 955 | 97.8
13 MZz57702 978 |1 993 | 95.7 | 97 | 963 | 943 | 944 | 941 | 959 | 96.3 | 99.4 | 99.5 98.3 | 975 | 97.9 | 956 | 956 | 97.7 | 96.1 | 96.7 | 955 | 97.8
14 MK09240 9741982 | 952 | 963|959 | 95 | 953 | 951 | 955 | 95.8 | 98.3 | 98.3 | 97.9 96.5 | 96.8 | 945 | 945 | 96.6 | 95 | 95.6 | 95.7 | 96.8
15 KX517759 | 96.9 | 96.7 | 96.9 | 96.3 | 959 | 93.4 | 935 | 933 | 971 | 976 | 97 | 969 | 96.7 | 96.1 96.3 | 974 | 974 | 96.1 | 945 | 95 | 944 | 96.7
16 KC701296 | 97.1 | 96.8 | 96.1 | 98.7 | 96.5 | 941 | 941 | 94 | 96.2 | 96.8 | 96.9 | 96.9 | 96.7 | 96.1 | 97.1 954 | 954 | 985 | 96.7 | 96 | 95.1 | 97.5
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 | 939 | 93.3 | 93.8 | 95.7
18 JQ860240 957 | 954 | 985 | 96 | 953 | 94 94 | 938 | 979 | 97.7 | 95.7 | 95.6 | 954 | 949 | 97 | 96.2 | 98.5 951 | 939 | 936 | 941 | 959
19 JQ860243 972 | 97 | 96.1 | 100 | 96.6 | 94.6 | 945 | 944 | 96.2 | 96.8 | 97.1 | 97 97 | 96.3 | 96.3 | 98.7 | 96.1 | 96 96.9 | 95.7 | 95.3 | 974
10 JQ860248 959 | 956 | 954 | 975 | 955 | 934 | 935 | 934 | 95 | 957 | 958 | 95.7 | 955 | 95 | 95.6 | 97.8 | 954 | 955 | 975 94.2 | 935 | 95.6
21 KC687100 | 97.4 | 96.7 | 949 | 96.2 | 959 | 929 | 93.1 | 929 | 953 | 95.7 | 969 | 969 | 96,5 | 96.3 | 958 | 96 | 94.9 | 94.7 | 96.2 | 94.9 93.2 | 955
22 JX101461 93.7 | 93.7 | 93.7 | 943 | 93.8 | 979 | 97.9 | 97.8 | 939 | 935 | 939 | 939 | 942 | 945 | 93.2 | 93.8 | 93.7 | 93.7 | 943 | 93.1 | 92.6 95.4
23 KF725662 | 96.9 | 96.6 | 95.7 | 96.7 | 98.2 | 94.2 | 942 | 94.1 | 96.1 | 96.6 | 96.7 | 96.8 | 965 | 96 | 96.1 | 96,5 | 95.7 | 953 | 96.7 | 95.5 | 95.9 | 93.9
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Bang 8B. T¥ 1¢ twong dong nucleotide (phia dwéi dudong chéo) va amino acid suy dién (phia trén dwong chéo) ciia trinh tw

hé gen 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 | 98.6| 985 | 981 | 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| 98.8| 99.5| 989 99| 98.9 99| 98.8| 988 | 986 | 99.2 99 | 98.9
5 JQ868716 99.2| 99.2| 99.2| 99.2 99.3| 989 | 983 | 984 | 983 | 984 | 983 | 983 | 98.2| 983 | 98.2| 984
6 JQ868715 99.1| 99.1| 99.1| 99.2 | 99.7 98.7| 983 | 984 | 983 | 984 | 982 | 98.2| 98.1| 98.7| 985 | 984
7 JQ868713 99 99 99| 99.7| 994 | 99.3 98.9 99 | 98.9 99| 988 | 98.8| 984 | 989 | 98.7 99
8 GU978967 989 | 989 | 989 992 | 99.2| 991 | 993 99.4| 100 | 99.4| 994 | 994 98 | 98.6| 98.2| 98.8
9 GU978965 989 | 989 | 989 | 993 | 99.2| 99.2| 994 | 99.7 994 | 100| 99.3| 99.3| 982 | 98.7| 98.3| 989
10 GU978968 989 | 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 989 | 989 | 989 | 993 | 99.2| 99.2| 994 | 99.7| 100 | 99.7 99.3| 99.3| 98.2| 98.7| 98.3| 98.9
12 HMO031135 989 | 989 | 989 | 99.2| 991 99.1| 993 | 99.7| 996 | 99.7| 99.6 100 98 | 98.5| 98.1| 98.7
13 HMO031134 989 | 989 | 989 | 992 | 991 | 991 | 993 | 99.7| 99.6| 99.7| 996 | 100 98 | 985 | 98.1| 98.7
14 MG345027 99.6 | 994 | 99.6 | 98.9 99 99| 989 | 988 | 989 | 988 | 989 | 989 | 989 98.2 98 98
15 MT434667 989 | 989 | 989 | 995| 991 | 99.2| 993 | 99.2| 99.2| 99.2| 99.2| 99.1| 99.1| 989 99.3 | 98.8
16 MT434668 98.8| 98.8| 98.8| 99.5 99| 99.1| 993 99 99 99 99| 989 | 98.9 | 98.7| 99.6 98.7
17 MT434669 98.9 99| 989 | 99.2| 992 | 992 | 994 | 994 | 994 | 994 | 994 | 99.3| 99.3| 989 | 994 | 993
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Bang 8C. Ty 1é twong dong nucleotide (phia duéi dwong chéo) va amino acid suy dién (phia trén dwong chéo) ciia trinh tw

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| 998 | 988 | 989 | 98.8
2 GQ387500 99.7 99.3| 986 | 993 | 99.1| 988 | 988 | 986 | 988 | 986 | 988 | 988 | 99.1| 984 | 986 | 98.4
3 NC 014665 100 | 99.7 989 | 996 | 994 | 991 991 | 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 | 99.8| 994 | 993 | 994 | 993 | 994 | 994 | 988 | 99.8| 100 | 994
5 JQ868716 99.2| 99.1| 99.2| 99.1 99.8| 994 | 991 989 | 99.1| 989 | 99.1| 991 | 994 | 991 | 99.3| 99.1
6 JQ868715 99.1| 99.1| 991 99.1| 99.9 996 | 993 | 991 993 | 99.1| 993| 993 | 99.3| 993| 994 | 993
7 JQ868713 99.2| 99.2| 99.2| 999 | 99.1| 99.2 99.6 | 994 | 99.6| 99.4 | 99.6 | 996 | 989 | 99.6 | 99.8| 99.6
8 GU978967 99.2| 99.1| 99.2| 995 | 98.9 99 | 99.6 99.8| 100| 99.8| 100 | 100 | 989 | 99.6 | 99.4 | 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| 989 99| 99.6| 100 | 99.7 99.8| 100 | 100 | 989 | 996 | 99.4 | 996
11 GU978964 99.1 99| 991 994 | 988 | 989 | 994 | 99.7| 100 | 99.7 99.8| 998 | 98.8| 994 | 993 | 994
12 HMO031135 99.1| 99.1| 99.1| 994 | 989 | 989 | 995| 999 | 99.7| 99.9 | 99.7 100 | 989 | 99.6| 99.4| 99.6
13 HMO031134 99.1| 99.1| 99.1| 994 | 989 | 989 | 995| 999 | 99.7| 99.9| 99.7| 100 989 | 99.6| 994 | 99.6
14 MG345027 99.7 | 994 | 99.7| 99.1| 991 99| 99.1| 991 989| 99.1| 989 | 99.1| 991 98.6 | 988 | 98.6
15 MT434667 99.2| 991 99.2| 99.7| 991 | 99.1| 99.7| 996 | 995| 996 | 995| 996 | 99.6| 99.1 99.8 | 99.6
16 MT434668 99.2| 99.2| 99.2| 998 | 991 99.2| 99.7| 994 | 993 | 994 | 993 | 994 | 994 | 99.1| 99.7 99.4
17 MT434669 99.2| 99.1| 99.2| 996 | 99.1| 99.1| 99.7| 99.6 | 995| 996 | 995| 996 | 99.6 | 99.1 | 99.8| 99.6
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Bang 8D. Ty 1é twong dong nucleotide (phia duéi dwong chéo) va amino acid suy dién (phia trén dwong chéo) ciia 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 | 99.4 | 993 | 99.3| 100| 99.3| 99.3 | 99.3
4 JQ868714 98.9 99 | 98.9 99.7| 99.8| 99.4 | 995 | 99.7| 995| 99.7| 995 | 995| 99.7| 995| 995 | 995
5 JQ868716 99.3| 994 | 99.3| 99.3 99.8| 99.7| 99.8| 100| 998 | 100| 998 | 99.8| 994 | 994 | 994 | 9938
6 JQ868715 99.4 | 994 | 994 | 993 | 99.9 995 | 99.7| 998 | 99.7| 998 | 99.7| 99.7| 995 | 99.5| 995 99.7
7 JQ868713 98.9| 989 | 989 | 99.6 | 99.4 | 994 995 | 99.7| 995| 99.7| 995| 995| 99.1| 99.1| 99.1| 995
8 GU978967 99.2| 993| 99.2| 99.2| 99.8| 99.7| 99.4 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 | 99.4 | 99.8
10 GU978968 99.2| 993 99.2| 99.2| 998 | 99.7| 994 | 100| 99.8 99.8 | 99.7| 99.7| 993 | 993 | 99.3| 99.7
11 GU978964 99.2| 993 | 99.2| 99.2| 998 | 99.7| 994 | 99.8| 100 | 99.8 99.8| 998 | 994 | 994 | 994 | 99.8
12 HMO031135 99.2| 993 99.2| 99.1| 99.7| 996 | 993 | 99.8| 99.7| 99.8 | 99.7 100 | 99.3| 99.3| 99.3| 99.7
13 HMO031134 99.2| 993 99.2| 99.1| 99.7| 996 | 993 | 99.8| 99.7| 99.8| 99.7| 100 99.3 | 99.3| 99.3| 99.7
14 MG345027 100 | 998 | 100 | 989 | 993 | 994 | 989 | 99.2| 99.2| 992 | 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 | 99.3| 99.2| 99.2 99 100 | 99.3
16 MT434668 989 | 989 | 989 | 995| 992 | 99.2| 992 | 99.1| 99.1| 991 | 99.1 99 99 | 989 | 99.7 99.3
17 MT434669 99.2| 993 | 99.2| 99.2| 99.7| 996 | 993 | 996 | 99.6 | 996 | 99.6| 995 | 995| 99.2| 99.3| 99.1
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Bang 8E. T¥ 1¢ twong dong nucleotide (phia dwéi dudong chéo) va amino acid suy dién (phia trén dwong chéo) ciia trinh tw
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 | 995 99| 995| 100| 100| 100 | 100 | 100| 100
2 GQ387500 99.6 100 | 100 | 100 | 100 | 100 99| 995 99| 995| 100| 100| 100 | 100| 100 | 100
3 NC 014665 100 | 99.6 100 | 100 | 100 | 100 99 | 995 99| 995| 100| 100| 100 | 100 | 100 | 100
4 JQ868714 99.8 | 99.8| 99.8 100 | 100 | 100 99 | 995 99| 995| 100| 100 | 100 | 100 | 100 | 100
5 JQ868716 99.8| 99.8| 99.8| 100 100 | 100 99| 995 99| 995| 100| 100| 100 | 100| 100 | 100
6 JQ868715 99.8| 99.8| 99.8| 100| 100 100 99| 995 99| 995| 100| 100| 100 | 100| 100 | 100
7 JQ868713 99.8| 99.8| 99.8| 100 | 100 | 100 99 | 995 99| 995| 100| 100 | 100 | 100 | 100 | 100
8 GU978967 99.1| 99.1| 99.1| 993 | 99.3| 99.3| 99.3 98.5| 100 | 98.5 99 99 99 99 99 99
9 GU978965 99.6 | 99.6| 99.6| 99.8| 99.8| 99.8| 99.8| 99.1 985 | 100| 995 | 995 | 995| 99.5| 995 | 995
10 GU978968 99.1| 991 991 | 993 | 993 | 993| 993 | 100| 99.1 98.5 99 99 99 99 99 99
11 GU978964 996 | 996 | 996 | 998 | 998 | 99.8| 998 | 99.1| 100| 991 995 | 995| 995 | 99.5| 995 | 995
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 HMO031134 99.8| 99.8| 99.8| 100| 100| 100 | 100| 99.3| 99.8| 99.3| 99.8| 100 100 | 100 | 100 | 100
14 MG345027 100 | 996 | 100 | 99.8| 998 | 99.8| 998 | 991 | 996 | 99.1| 99.6| 99.8| 99.8 100 | 100 | 100
15 MT434667 996 | 996 | 996 | 998 | 99.8| 998 | 998 | 99.1| 996 | 99.1| 99.6| 99.8| 99.8| 99.6 100 | 100
16 MT434668 996 | 996 | 996 | 998 | 998 | 99.8| 998 | 99.1| 996 | 991 | 996 | 998 | 99.8| 996 | 99.6 100
17 MT434669 99.8| 99.8| 998| 100| 100| 100 | 100| 99.3| 99.8| 99.3| 99.8| 100| 100 | 99.8| 99.8| 99.8
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