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TOM TAT

Hoi ching réi loan sinh san va hé hap & heo (Porcine reproductive and respiratory syndrome, PRRS)
la mot bénh truyén nhiém nguy hiém trong nganh chan nuoi heo, do virus PRRS (PRRSV) la mot
virus RNA sgi don, mach duong gay ra. Vo boc bén ngoai clia PRRSV chifa 6 loai protein cau truc,
trong do GP5 la khang nguyén cdu trdc dong vai tro quan trong trong sy xam nhiém vao té bao
chq, rmang cac domain mién dich quan trong lién quan dén kha nang trung hoa virus, nhung lai
rat dé xay ra dot bién. Tl chting PRRSV cudng doc BG8, dugc phan lap ti heo bi bénh, bang cach
nudi cdy tiép truyén trén té bao MARC-145, chiing t6i da tao dugc chiing nhugc doc BG895 cd
tiém nang st dung lam vaccine. Trong bai bao nay, dua trén phan tich trinh tu ORF5 va GP5, khang
nguyén GP5 dugc khao sat tinh 8n dinh va méi quan hé di truyén cla chiing BG895 so véi chiing
g6c BG8, mot s chling PRRSV dugc phan 1ap tai Viét Nam va hai chiing nhugce déc dang dugc sur
dung lam vaccine. K&t qua phan tich cho thay mac du c6 mot s6 thay di vé nucleotide trén ORF5
va thay d6i vé amino acid trén GP5 xay ra trong qua trinh nudi ti€p truyén chiing PRRSV tr chling
g6c BG8, chling BG895 van cb 99,5% tuong dong vé trinh tu nuleotide trén ORF5 va 99% tucng
dong vé trinh tu amino acid trén GP5 so véi BG8. Chiing BG895 c6 99,8% tuong déng vé trinh tu
nucleotide vai cac chling dugc nudi ti€p truyén tir doi 50 tra di va 99,5% tuong dong vé trinh tu
amino acid vd&i cac chiing dugc nudi tiép truyén tu doi thir 25 tra di. So sanh vai 5 chiing PRRSV
cuong doc khac da dugce phan 1ap tai Viét Nam (DN42 VN2009, HCM.CC3 VN2010, TG34 VN2011,
CT.C1VN2012, HUA/HP30 VN2015), d6 tuong dong nay dat 97,3-99,1% vé trinh tu nucleotide va dat
96-99% vé trinh tu amino acid. Tai dau C ctia GP5, da ghi nhan su dot bién Q196R, xay ra tur doi 95
dén d&i 100, gop phan hinh thanh motif GP5RIPOWGRL2%, thusng xuét hién trén khang nguyén
GPS5 clia cac chiing PRRSV nhugc doc thuoc kiu gene Béc My. Phan tich cay pha hé dua trén trinh
tu amino acid clia GP5 cho thay céc chiing BG81-BG895 & trong phan dong 8.7 thuong xuat hién
tai chau A va BG895 c6 96-99,5% tuong dong véi cac chiing dang luu hanh Viet Nam. Cac két qua
nay xac nhan tinh én dinh khang nguyén GP5 clia chiing BG895 va méi quan hé di truyén chat ché
VGi cac chiing PRRSY luu hanh tai Viét Nam. Trén co s& nay, chiing BG895 sé dugc st dung lam
khang nguyén tao vaccine dé danh gia tinh an toan va kha nang bao ho déi vasi PRRSV gay bénh
tai xanh trén heo nudi thuc nghiém va nudi trong thuc té san xuat.

Tu khoa: hoi ching réiloan sinh san va hé hap, chiing virus PRRS nhugc déc, BG895, ORF5, GP5

MG PAU

Bénh tai xanh, hay hoi chiing r6i loan sinh san va
ho hép & heo (Porcine reproductive and respiratory
syndrome, PRRS), 1a m¢t bénh truyén nhiém nguy
hiém trong nganh chin nudi heo, gy r6i loan sinh
san ¢ heo ndi va bénh dudng ho hidp & heo con. Tic
nhén gay bénh la PRRSV, thudc giéng Arterivirus, ho
Arteriviridae, b0 Nidovirales', c6 b6 gene la phén tu
RNA sgi don, mach duong, khéng phan doan, dai
15,3-15,5 kb, chtia 10 khung doc m& gébm ORFla,
ORF1b, ORF2a, ORF2b, ORF3, ORF4, ORF5, ORF5a,
ORF6 va ORF72. Trong d6, ORF5 mi héa glyco-
protein vo ngoai GP5 mang tinh khang nguyén cao”.
Glycoprotein GP5 dai khoang 200 amino acid, véi
trong lugng phan tu 14 24-26 kDa, chtta 3 vi tri glyco-
syl héa N34, N44 va N51°7°, GP5 gin v6i mang boc

ngoai ctia PRRSV qua 3 domain xuyén mang tai cac vi
tri 62-83, 90-106 va 113-130, rat da dang vé di truyén,
c6 kha ning bam dinh da dang trén bé mit t& bao®.
Su siéu bién d6i ctia GP5 la mét trong nhiing nguyén
nhén lam gia ting khd ning lay nhiém va giy bénh
cta PRRSV, khién cho bénh PRRS ngay cang phtic
tap, lam gidm hiéu qua phong bénh ctia cic vaccine
hién dang luu hanh?°. Dong thoi, GP5 dugc xem la
thanh phan cam ting ctia khang thé trung hoa, vi epi-
tope trung hoa 16n nhét ctia PRRSV dinh vi tai trung
tam ving domain ngoai bao ctia GP5 (tl amino acid
36 dén 52)7%. Do d6, GP5 con dugc ting dung trong
viéc tao khéng thé don dong khang PRRSV®. Mic
du chua dugc biét chinh xac, nhung nhiéu céng trinh
nghién cttu cho thdy rang déu C ctia GP5 (tif amino
acid 164 dén 200) c6 vai tro quan trong trong truyén

Trich dan bai bao nay: Thy B A, Hanh T X, Thuéc T L. Tinh 8n dinh ctia khang nguyén GP5 & chiing
virus PRRS nhuoc doc BG895. Sci. Tech. Dev. J. - Nat. Sci.; 5(3):1539-1554.
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tai tin hiéu lién quan dén sy nhan 1én ctia virus ',

Diéu dic biét 1a motif GP5Q!*WGRL/P?® tai dau C
ctia GP5 dugc bao ton & tit cd ching PRRSV thudc
dong Bic My 112, Néu xay ra ot bién amino acid tai
vi tri nay, sé anh huong dén doc luc ctia virus 10,11,
Duia vao sy khéc biét vé tinh di truyén, PRRSV dugc
phén chia lam hai kiéu gene: ki€u gene Chau Au, Eu-
ropean genotype, dai dién la chung Lelystad (LV), va
kiéu gene Bic My, Northern American genotype, dai
dién 14 chiing virus ATCC-VR2332°. PRRSV rit da
dang vé di truyén, dc luc, trinh tu nucleotide va dé
xudt hién nhiing bién chung; di€u nay gay kho khin
cho viéc sin xuft vaccine phong bénh°. Tai Viét Nam,
PRRSV luu hanh trén dan heo bao gom cé hai kiéu
gene Bdc My va Chau Au. Tl ndm 2012, PRRSV lay
truyén trén heo & cdc trai rit phic tap, c6 thé dugc
phén thanh 3 kiéu nhiém PRRSV: nhiém 1 kiéu gene
PRRSV Bic My dong Trung Quéc (65,22%), nhiém
1 ki€u gene PRRSV Bic My dong c¢6 dién (32,60%),
nhiém dong thoi ki€u gene PRRSV Bac My va kiéu
gene Chau Au (1,28%). Su phtic tap clia cac kiéu gene
PRRSV géy kho khin khong chi trong chdn doan ma
ca trong viéc 4p dung bién phap tiém phong, lya chon
vaccine déi véi bénh PRRS 3. Do d6, viéc ch&n doan
va phong tri bénh PRRS dén nay van con nhiéu kho
khédn nhét dinh.

Theo Cuc thu vy, céc loai vaccine phong bénh PRRS
dang dugc st dung phd bién tai Viét Nam la: vac-
cine nhugc doc Porcilis PRRS (ching DV) cua In-
tervet (Ha Lan), vaccine nhugc doc Amervac PRRS
(chting VP046 BIS) ctia Hipra (T4y Ban Nha), vac-
cine nhugc doc BSL-PS100 (chung JKL 100) cta
Bestar (Singapore), vaccine nhugc doc Ingelvac PRRS
MLV (chting ATCC VR2332) ctia Boehringer (Ptic),
vaccine vo hoat (ching NVDC-JXA1) ctia Chengdu
(Trung Qudc), vaccine nhugc doc (chung JXA1-R)
ctia CAHIC va ctia Pai Hoa Nong (Trung Qudc), vac-
cine phong bénh tai xanh cia HANVET (Viét Nam)...
Vaccine nhugc doc da dugc chiing minh c¢6 kha nang
phong bénh cao hon vaccine vé hoat '*.

Nhidm muc dich san xuét vaccine st dung dé tiém
phong PRRS trén dan heo tai Viét Nam, ching toi
da phan l4p dugc ching PRRSV cudng doc BG8 tu
heo bi bénh, nudi tiép truyén nhiéu doi trén t€ bao
MARC-145 détao ra chung nhugc doc va da thu dugc
chung BG895 & doi nuoi tiép truyén thd 95 khong
con doc luc gay bénh trén heo nhung van c6 kha
nang giy dap ing mién dich tao khang thé khang
PRRSV 8n dinh '°. Chiing BG895 c6 bd gene véi kich
thudc 15.321 bp tuong ty nhu chiing géc BG8 nhung
mang 38 dot bién thay thé nucleotide lam thay déi
14 amino acid. D¢t bién nhiéu nhit va quan trong
nhdt xdy ra & protein GP3 va GP5. Vi tri amino acid
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thay d6i trong cdc protein ciia PRRSV (tii chung BG8
dén chiing BG895) ¢ kha nang anh hudng dén dic
diém sinh hoc va tinh sinh mién dich & cdc chung,
dac biét la nhiing thay d6i tao thanh arginine (R), cys-
teine (C) nhu Y96C/(GP5), Qi96R/(GP5), tao nén
diém cit cta protease gidi phéng oligopeptide mién
dich 11215718 'Nhu vy, chiing nhugc doc BG895 tuy
xudt hién nhiéu dot bién nhung van git nguyén tinh
sinh mién dich tao khang thé dic hiéu trén heo dong
thoi khong con kha ning gay bénh, nén la ching cé
tiém ning dugc dung d€ san xudt vaccine phong bénh
tai xanh tai Viét Nam.

Do glycoprotein GP5 dugc ma héa bgi ORF5 ¢6 vai
tro quan trong trong mién dich d6i v6i bénh tai xanh,
néu mot chung PRRSV (thudc kiéu gene Bic My)
dugc chon lam khéng nguyén dé san xuft vaccine c6
trinh ty ORF5 va GP5 khac biét qua 16n so véi trinh
ty tuong ting clia cic chung luu hanh trong thuc té thi
vaccine c6 thé bi gidm hodc khong con kha nang béo
ho. Bén canh viéc khao sat tinh 6n dinh cta khéng
nguyén virus qua qua trinh nuéi ti€p truyén, viéc phan
tich bién d6i di truyén trén ORF5, GP5 va mdi quan
hé vé trinh ty tuong Uing ctia cac chung trén thé gidi,
dac biét & Viét Nam, la can thiét nham gép phan tao
co s& khoa hoc cho hiéu qua phong bénh ctia chiing
PRRSV dung lam khdng nguyén vaccine. Trong bai
bdo nay, ching tdi phan tich cac bién déi nucleotide
trén ORF5 va amino acid trén GP5 cta ching virus
cuong doc géc BG81 qua qua trinh tiép truyén trén té
bao MARC-145 dé thu nhan chung nhugc doc BG895
trong maéi tuong quan véi cac trinh ty tuong ing cta
5 chung PRRSV gay bénh khéc dugc phén lap tai Viét
Nam dé x4c dinh kha ning bao h¢ khi dugc chon lam
khang nguyén vaccine. Cung véi nhiing két qua thu
dugc tli cong trinh nghién ctiu ctia Bui Anh Thy va
cong sy nam 2020 1°, tinh 8n dinh khéng nguyén GP5
ctia chiing BG895 qua 95 doi tiép truyén trén té€ bao
ciing dugc kiém chiing thém thong qua viéc phan tich
trinh tu amino acid va cdc ddc trung amino acid dau C
ctia GP5, d6ng thoi xem xét méi quan hé di truyén dua
trén trinh tu amino acid trén GP5 ctia chiing nhugc
ddc BG895 so véi cac ching PRRSV cudng doc thuc
dia va cac chting nhugc doc dugce st dung lam vaccine
& nudc ta. Cac két qua nay la co s& khoa hoc can thiét
trudc khi tién hanh danh gia tinh an toan va kha nang
baoh¢ ctia chung BG895 dung lam khang nguyén vac-
cine trén heo nudi thyc nghiém va nudi trong thuc t&
san xudt.

VAT LIEU VA PHUONG PHAP

Chuing virus
Chung PRRSV BG8 cuong doc dugc phén lap tii heo
thuc dia tai Viét Nam va nuo6i trén t€ bao MARC-145,
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dugc ki hiéu la BG81 (chung tiép truyén doi 1) trong
bai bdo. Cac chiing thu dugc tii viéc tiép truyén chiing
g6c BG81 trén té bao MARC-145 1 dén doi thu 25,
50, 75, 80, 85, 90, 95 va 100 dugc ky hiéu lan lugt
la BG825, BG850, BG875, BG880, BG885, BG890,
BG895 va BG8100.

Dir liéu trinh tu ctia cac chiing PRRSV cuong
doc va PRRSV nhugc doc dung lam vaccine

Nam chiing phén l4p tai Viét Nam gom TG34 (Tién
Giang), DN42 (Po6ng Nai), HCM.CC3 (H6 Chi
Minh), CT.C1 (C4n Thg), HUA/HP30 (Bic Ninh) 1a
nhiing chung doc luc cao, va hai chiing nhugc doclam
vaccine la: JXA1-R (Trung Quéc) va HANVET1.VN
(Viét Nam). T4t ca bay chung PRRSV dugc dung dé
phén tich, so sanh trong nghién ctiu nay déu thudc
kiéu gene Bic My. Dii liéu trinh tu cta cdc chung
virus nay dugc tham khao tii ngan hang gene (Bang 1).

Thu nhan viing gene ORF5 ctia virus va giai
trinh tu

B¢ gene RNA ctia cic chung PRRSV BG81-BG8100
dugc thu nhan nho bo kit tach chiét QlAampViral
RNA kit ctia QIAGEN (Ptic). Thu nhdn DNA b6 sung
(cDNA) tit RNA bing phan ting phién mé ngugc véi
moi ngiu nhién (random hexamer) st dung bo kit
ctia ThermoScientific; thanh phan ctia phan ting c6
téng thé tich 20 uL gém: 5 uL RNA t6ng s6 mdi loai
(10-20 ng/pL), 1 uL mdi hexamer (100 picomol/pL),
1 uL ANTP (10 mM), 7,5 uL nudc khong nuclease,
4 ul dém 5X buffer, 1 uL enzyme Maxima™ Re-
verse Transcriptase (20 U/uL) v 0,5 uL RiboLock ™
RNase Inhibitor (20 U/uL) phan ting dugc thuc hién
6 50°C trong 60 phut va vo hoat 6 85°C trong 5 phut.
San phdm cDNA dugc bao quan & -20°C cho dén khi
st dung dé thyc hién phan tng PCR.

Phén ting PCR d€ thu nhin ORF5 dugc thuc hién véi
thé tich 50 uL gém: 25 pL PCR mastermix (Thermo
Scientific), 2 uL méi loai méi (10 pmol/uL) (Bang 2),
3 uL khuén cDNA, 2 uL DMSO (dimethyl sulfox-
ide) va 16 uL nudc khong nuclease. Chu trinh nhiét
PCR bao gém 1 chu ky & 98°C/30 gidy, 35 chu ky &
[98°C/10 giay, 60°C/30 giay 72°C/30 gidy], chu ky
cudi 6 72°C/10 phit. San phdm PCR dugc dién di trén
thach agarose 1%, nhuém bing SYBR™ Safe DNA
gel stain va quan sat san phdm, chup anh trén mdy soi
gel Wealtec.

San phdm PCR dugc tinh sach bing b¢ kit GeneAll
Combo GP , tién hanh theo huéng dan ctia nha san
xudt. Cac san ph&m PCR dugc tao dong vao plasmid
pCR-XL-2-TOPO dé€luu trit cdc chudi gene ORF5 va
gtii gidi trinh ty 2 chiéu tai 1*'Base.

X ly dit liéu trinh tu va xay dung cay pha hé
Trinh tu cdc chubi nucleotide dugc xu Iy bing phan
mém Chromas LITE v2.01; cac chudi thu dugc ti
nghién cttu va thu thép ti ngan hang gene (GenBank)
dugc so sanh d6i chiéu, xti 1y s6 liéu va suy dién trinh
tu amino acid ctia hé gene va tling gene bang chuong
trinh BioEdit7.2 va GeneDoc2.7. Céc chung dugc so
sanh vé thanh phan nucleotide va amino acid, xem xét
mdi quan hé tuong dong, xdc dinh cac loai hinh dot
bién nucleotide va amino acid.

Céy pha hé dya trén trinh ty amino acid ctia GP5 dugc
xéy dung bang chuong trinh MEGA6.06, v6i phuong
phap két noi lién k& (NJ, Neighbor-joining) két hop
phuong phap “tuong quan cuc dai” (ML, Maximum
likelihood), c6 hé s6 tin tudng (bootstrap) la 1000 lan
lap lai .

KET QUA

Thu nhéan ORF5 bang phan ting PCR

Doan gene tuong ting véi ORF5 cta ching PRRSV
goc BG81 va cac ching dugc nudi tiép truyén dén
doi tha 25 (BG825), 50 (BG850), 75 (BG875), 80
(BG880), 85 (BG885), 90 (BG890), 95 (BG895) va
100 (BG8100) dugc nhan ban bang phan ting PCR
tit cDNA tuong ting (Hinh 1). Tit cd cdc san phim
PCR dugc khuéch dai tii doan gene ORF5 ctia cac lan
tiép truyén virus trén t€ bao déu c6 kich thudc 800 bp
(Hinh 1). Qua qua trinh nudi tiép truyén phai chang
da khong xay ra dot bién mit doan hay thém doan trén
vung gene ORF5? DE biét chinh xac, toan bo doan
gene ORF5 ctia chiing BG81 va céc chiing dugc nuodi
tiép truyén (BG825, BG850, BG875, BG880, BG8S5,
BG890, BG895 va BG8100) déu dugc giai trinh tu.

Dot bién thay déi nucleotide trén ORF5 va
amino acid trén GP5 trong qua trinh nuoi
tiép truyén

Dé nghién ctu do dn dinh cta khang nguyén gly-
coprotein GP5 do gene ORF5 ma ho4, trinh tu nu-
cleotide va amino acid ctia ching virus BG81 va
& céc lan tiép truyén khic nhau (BG825, BG850,
BG875, BG880, BG885, BG890, BG895 va BG8100)
dugc phan tich va so sanh véi 5 chiing PRRSV dugc
phén 14p tai Viét Nam la TG34 (Tién Giang, 2011),
DN42 (Péng Nai, 2009), HCM.CC3 (H6 Chi Minh,
2010), CT.C1 (Cin Tho, 2012), HUA/HP30 (Bic
Ninh, 2015) va 2 chtng nhugc ddc vaccine 1a JXA1-
R (Trung Qudc) va HANVETL.VN (Viét Nam). Két
qua cho thiy d¢ dai trinh tu nucleotide trén doan gene
ORFS5 cuia chiing virus goc va cac l4n tiép truyén déu
1a 603 bp, va chiéu dai chubi amino acid ctia glycopro-
tein GP5 la 200 amino acid (Hinh 2 va Hinh 3). Cac
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Bang 1: Théng tin ctia cac chiing cudng déc va cac chung vaccine nhugc déc dugc phan tich trong bai

Tén ching Nam phén lap bia diém thu miu/ S8 dingki trén ngdn  Tailiéu tham khéo
phén lap hang gene

TG34 2011 Tién Giang Dang ding ki Thy et al.,, 2020 1°

DN42 2009 Péng Nai JQ860367 Thuy et al,, 2013

HCM.CC3 2010 H6 Chi Minh Q860379

CT.C1 2012 Cén Tho JQ860382

HUA/HP30 2015 Bic Ninh KX424890 Leetal, 2016

JXA1-R 2006 Trung Quéc FJ548853 Han et al., 20092

HANVET1.VN 2010 Viét Nam KU842720 Nga et al., 20192

Bang 2: Trinh tw mdi ctia phan ing PCR thu nhan ORF5 %3

Kich thugc san phdm PCR
800 bp

Moi Trinh tu nucleotide
ORF5F 5 CAT GAG GTG GGC AACTGT TT 3’
ORF5R 5 GTC ATG TAC CCG AAG GTG AA 3’

4 65 B ¥ 8 8 40 1

Giéng 1: BG81

Giéng 2: BG825

Giéng 3: BG850

Giéng 4: BG875

Giéng 5: BG880

Giéng 6: BG8SS

Giéng 7: BG890

Giéng 8: BG895

Giéng 9: BG8100

Giéng 10: Thang DNA 100bp

Giéng 11: D6i chimg dm (Méi trudmg nubi ciy)
Giéng 12: Doi chimg dwong (ATCC-VR2332)

Hinh 1: San pham PCR khuéch dai doan gene ORF5 c6 kich thudc 800 bp va mot phan doan gene ORF6 ctia ching
PRRSV cudng doc géc BG81 va cac chiing qua qua trinh nudi tiép truyén (BG825, BG850, BG875, BG880, BG885,

BG890, BG895 va BG8100)

vi tri thay d6i nucleotide trén ORF5 va bién d6i amino
acid trén GP5 dugc trinh bay trong Bang 3 va Bang 4.
Chung g6c BG81 qua qua trinh tiép truyén nhiéu doi
trén t€ bao MARC-145 d4 xay ra dot bién diém thay
thé nucleotide tai cac vi tri 144, 316, 317, 436, 587
(Hinh 2 va Bang 3). Sau 25 ddi ti€p truyén tai vi tri
144 c6 su thay d6i T > C, dot bién nay dugc duy tri
dén doi 95, nhung dén doi 100 ¢6 sy hoi bién C > T.
Tai vi trf 317 xdy ra dot bién A > G tu doi 25, dugc
duy tri dén doi 100. Tai vi tri 587, tit doi 95 méi xay
ra dot bién A > G, dugc duy tri dén dsi 100. O doi
100, ngoai 3 dot bién diém tai 3 vi tri 144, 317 va 587,
con xdy ra thém 2 d¢t bién nucleotide T > C & vi tri
316 va C > T & vi tri 436.
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So sanh trinh ty nucleotide trén ORF5 ctia chiing
BG895 vdi trinh tu tuong ting cua 5 chiing cudng doc
dugc phan l4p tai Viét Nam (Hinh 2 va Bang 3), da ghi
nhén dugc la: (i) So véi chting TG34 (Tién Giang), c6
5 sy sai khac tai cac vi tri nucleotide 1an luot 1a 29,
144, 317, 495 va 587; (ii) So v6i chiing DN42 (Pdng
Nai) cé 6 su sai khdc & cic vi tri nucleotide 1an lugt
la 144, 189, 310, 317, 495 va 587; (iii) So véi ching
HCM.CC3 (H6 Chi Minh) c6 16 su sai khac 6 cac vi
tri nucleotide 14n lugt 1a 29, 71, 86, 104, 144, 172, 240,
279, 317, 378, 447, 471, 495, 519, 587 va 599; (iv) So
v6i chung CT.C1 (Cén Tho) c6 7 sy sai khac & cac vi
tri nucleotide 1an lugt la 144, 171, 246, 279, 317, 495
va 587; (v) So v6i chung HUA/HP30 (Bac Ninh) c6 12
sy sai khac & cdc vi tri nucleotide 44, 86, 101, 144, 240,
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279,317, 447, 471, 490, 495, va 587. Nhu vy, so sanh
trinh ty nucleotide trén ORF5 ctia chiing BG895 véi
5 chuing PRRSV cuong doc, két qua ghi nhan c¢6 4 vi
tri dot bién di€ém xay ra trén tit ca 5 chingla 144 (C >
T),317 (G > A), 495 (C > T) va 587 (G > A); trong dé,
6 2 vi tri dot bién sai nghiala 317 (G > A), va 587 (G
> A), va 2 vi tri ot bién nay ciing dugc tim théy trén
ching BG895 khi so véi chung g6c BG8I.

So sanh trinh ty nucleotide trén ORF5 cua chiing
BG895 véi trinh tu tuong ting ctia chung HAN-
VET1.VN, cting da ghi nhin dugc 14 sai khic & cac
vi tri nucleotide 14n lugt 1a 86, 97, 101, 135, 144, 177,
240,279, 317,447,471, 490, 495 va 587. Trong khi dé,
so v6i chting JXA1-R (Trung Quéc) c6 14 sy sai khac
& céc vi tri nucleotide thu 86, 101, 135, 144, 177, 240,
266,279, 317,447, 471, 490, 495 va 587. Trong s6 cic
vi tri bién d6i nucleotide trén ORF5 x4y ra trén ca 2
ching véi JXA1-R va HANVET1.VN khi so sanh vé6i
BG895, 6 6 Aot bién sai nghia xay ra & cac vi tri 86 (C
>T),101 (G>A),177 (A>T), 317 (G > A), 490 (G >
A) va 587 (G > T), va 7 dot bién dong nghia & cac vi
tri 135 (A > G), 144 (C>T),240 (A> G),279 (A > G),
447 (A > G), 471 (A> G) va 495 (C>T).
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Tu két qua so sanh thanh phédn nucleotide, trinh ty
amino acid trén protein GP5 do gene ORF5 ma héa
ciing dugc so sanh (Hinh 3 va Bang 4). Chung géc
BG81 qua quad trinh tiép truyén trén té bao MARC-
145 tii doi 25 dén doi 95 tai vi tri amino acid 106, ty-
rosine (Y) da dot bién thanh cysteine (C); dén doi 100,
cysteine (C) tai vi tri 106 nay bién d6i thanh arginine
(R); tai vi tri 196, dén dai 95, glutamine (Q) thay ddi
thanh arginine (R), duy tri dén doi 100.

So sanh trinh tu amino acid trén GP5 ctia chiing
BG895 véi trinh tu tuong ting clia 5 ching cudng doc
dugc phén l4p tai Viét Nam (Hinh 3 va Bang 4) da
ghi nhén dugc nhu sau: (i) So véi ching TG34, cé
3 su sai khac 6 céc vi tri amino acid 1an lugt la 10,
106 va 196; (ii) So v6i ching DN42, ¢6 3 su sai khac &
céc vi tri amino acid 1an lugt 1a 104, 106 va 196; (iii)
So v6i chiing HCM.CC3, ¢6 7 su sai khac & cac vi tri
amino acid 1an lugt 1a 10, 24, 29, 35, 106, 196 va 200;
(iv) So véi chung CT.C1, ¢6 2 su sai khac & céc vi tri
amino acid lan lugt 1a 106 va 196; (v) So véi chiing
HUA/HP30, c6 6 su sai khic & cic vi tri amino acid
15,29, 34, 106, 164 va 196. Khi so sanh chiing BG895
v6i ching HANVETI1.VN, ¢6 6 sai khac & céc vi tri
amino acid 29, 34, 59, 106, 164 va 196; so vGi chling
JXA1-R ¢6 7 sai khac & cac vi tri amino acid 29, 34,
59, 89, 106, 164 va 196.

Tém lai, két qua phén tich trinh ty gene ORF5 cho
théy chiing BG81 ¢6 su sai khac vé trinh tu nucleotide
qua 95 doi ti€p truyén. Cu thé & chting BG895 ¢6 3 vi
tri bién ddi nucleotide 1a T>C & vi tri 144, A>G & vi tri
317 va A>G & vi tri 587, nhung chi xay ra 2 vi tri bién
d6i amino acid Y106C va Q196R so v6i cac chung tiép
truyén trudc va sau doi 95.

Mtic dé tuong déng vé trinh tu nucleotide
cuia ORF5 va trinh tu amino acid ciia GP5
Két qua phan tich cho thdy médc du cé nhiing thay
d6i vé nucleotide trén ORF5 dan dén mot s6 thay
d6i vé amino acid trén GP5 xay ra trong qud trinh
nuoi tiép truyén chung PRRSV ti chiing géc BG81,
nhung chung BG895 van tuong déng 99,5% vé trinh
tu nuleotide trén ORF5, va tuong dong 99% vé trinh
ty amino acid trén GP5 so v6i BG81. Ching BG895
c6 99,8% tuong dong vé trinh tu nucleotide véi cac
chung dugc nuoi tiép truyén ti doi 50 tré di va 99,5%
tuong dong vé trinh ty amino acid véi cdc chiing dugc
nudi tiép truyén tii doi thi 25 tré di. Tuy nhién,
chung BG895 tuong dong 99,5% ca vé trinh ty nu-
cleotide va amino acid v6i chung BG8100 (Bang 5).
Phai chang néu tiép truyén qud 95 doi, cic ching sau
d6 c6 kha nang thay d6i 16n vé€ ciu tric amino acid,
va anh hudng dén tinh sinh mién dich.
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Do tuong dong vé trinh tu ctia chung BG895 so véi
5 chung PRRSV cuong doc khac da dugc phan lap tai
Viét Nam (TG34 VN2011, DN42 VN2009, HCM.CC3
VN2010, CT.C1 VN2012, HUA/HP30 VN2015) lan
lugt1a 99,1%; 99%; 97,3%:; 98,8%; 98% vé trinh tu nu-
cleotide ctia ORF5 va 98,5%; 98,5%; 96%; 99%; 97%
vé trinh ty amino acid ctia GP5 (Bang 5). Két qua so
sanh vé trinh tu nay cho thdy chiing virus BG895 ¢6
su tuong dong cao vé trinh ty nucleotide ciing nhu
amino acid so véi cac chiing luu hanh tai Viét Nam,
la co s¢ d€ chung nay dugc chon lam giéng khang
nguyén dé€ san xudt vaccine thi nghiém phong bénh
PRRS, v6i hy vong vaccine thli nghiém nay cé kha
ndng tao mién dich béo hd chéng lai cic chiing gay
bénh PRRS dang luu hanh & Viét Nam.

DPic diém bién déi dau C cta GP5 & ching
nhuoc doc BG985

Dé phan tich dac diém bién d6i dau C ctia GP5 trong
qué trinh nudi tiép truyén tao chiing nhugc doc,
ching BG895 dugc so sanh véi cac chiing vaccine
nhugc doc thudc kiéu gene Bic My trén thé gidi, bao
gdém cidc ching RespPRRS-MLVvac, Ingelvac ATP,
CH-1R, JXA1-R, HuN4-F122, TJM va XHGD-P122
ciing dugc nhuge doc héa bang phuong phép tiép
truyén nhiéu doi trén t€ bao tii cdc chung cuong doc
g6c lan lugt la VR2332, JA142, CH-1a, JXA1, HuN4,
TJ va XHGD 172025 Theo ghi nhén & trén, chiing
nhugc doc BG895 c6 2 dodt bién amino acid & dau C
ctia GP5: mot dot bién Y106C xuét hién sém, trudc
doi 25 va mot dot bién mudn Q196R & dau C ctia GP5
xudt hién sau doi 90, duy tri ti d6i 95 (BG895) dén doi
100 (BG8100) (Hinh 4). Motif GP5Q'9*WGRLZ™ dot
bién da tao nén motif mdi la GP5RI9OWGRIL2, vy
motif nay cling xudt hién trong cic chung HuN4-
F122, TJM v XHGD-P122 & Trung Qudc !>1617:2%,
Mot s6 nghién ctiu chi ra rang, ¢ ddu C ctia GP5, mo-
tif GP5Q!WGRL/P?? bio ton trong tit ca ching
PRRSV thudc kiéu gene Bic My dugc biét cho dén
nay 1L12 Pt bién tao nén & motif GP5R!IPOWGRL20
trong cac ching nhugc doc/vaccine néi trén va ké ca
chiing BG895, ¢ anh hudng dén tinh sinh mién dich
cta protein nay hay khong la vin dé cn xem xét cu
thé'2. Mic du vy, motif GPSRIOWGRL?® ¢4 &
h4u hét cac chiing vaccine PRRS nhugc doc ctia Trung
Qudc va Viét Nam chiing minh nguyén 1i bién déi
amino acid vi tri 196 (Q196R) & GP5 trong qua trinh
tiép truyén cic ching PRRSV ¢6 doc luc cao (HP-
PRRSV) nay.
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Hinh 2: So sénh trinh tu gene ORF5 cua cac chiing PRRSV. BG81, BG825, BG850, BG875, BG880, BG885, BG890,
BG895, BG8100 lan lugt la cac ching déc g6c BG81 va cac chiing & ddi tiép truyén thi 25, 50, 75, 80, 85, 90, 95,
100; TG34, DN42, HCM.CC3, CT.C1, HUA/HP30 lan lugt la cac ching gay bénh dugc phan lap tai Tién Giang nam
2011, Déng Nai 2009, TRHCM 2010, Can Tho 2012, Béc Ninh 2015; JXA1-R la vaccine nhugc ddc ctia Trung Quéc;
HANVET1.VN la vaccine nhugc doc ctia Viét Nam.
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Hinh 3: So sanh trinh tu amino acid trén GP5 clia cac chiing PRRSV. BG81, BG825, BG850, BG875, BG880, BG885,
BG890, BG895, BG8100 lan lugt la cac chung ddc géc va cac chiing & dai tiép truyén thu 25, 50, 75, 80, 85, 90, 95,
100; TG34, DN42, HCM.CC3, CT.C1, HUA/HP30 lan lugt la cac chung gay bénh dugc phan lap tai Tién Giang nam
2011, Déng Nai 2009, TRHCM 2010, Can Tho 2012, Bac Ninh 2015; JXA1-R la vaccine nhugc doc ctia Trung Quéc;

HANVET1.VN la vaccine nhugc doc cta Viét Nam.

Cay pha hé dua trén trinh tu amino acid ctia
GP5 & cac ching BG8 qua cac doi nudi tiép
truyén

Trinh ty amino acid ctia GP5 (200 amino acid) cta
cac chiing BG8 qua cac doi nudi tiép truyén va trén
92 ching PRRSV dugc dung d€ phan tich pha hé
(Hinh 5). Trén cay pha hé tai Hinh 5, tit ca 101 trinh
tu GP5 ctia 101 chiing dugc sip x€p trong 2 nhéanh la
kiéu gene Bac My (North American genotype) va kiéu
gene chau Au (European genotype). Kiéu gene Béc
My phén thanh 4 dong (lineage) chinh, gom: dong
1-4, dong 2, dong 3 va dong 5-9 va cic phan dong

(sublineage) ctia chung. Trong d6, cdc chiing PRRSV
ddc luc cao xudt hién tai chau A thuoc phan dong
8.72% va cac chiing PRRSV xust hién tai Au My thudc
dong 5, 7, 9 va phan dong 8.9. Cac chiing PRRSV
cuong doc (HP-PRRSV) dugc phén lép sau nhiing
nim 2005-2006 dugc nhém lai bén trong dong 8.722.
Chuing goc BG81 va céc chiing qua cac doi nudi tiép
truyén trong nghién cttu nay (BG825, BG850, BG875,
BG880, BG885, BG890, BG895 va BG8100) déu thudc
kiéu gene Bac My va nam chung trong phan dong 8.7
cting véi cac chiing PRRSV cudng doc phan 1ap & Viét
Nam tli nam 2009 dén nay va cac chiing Trung Quéc
phan lap sau 2007.
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Bang 5: Muic dd tuong dong trinh tu nucleotide ctia ORF5 va trinh tu amino acid ctia GP5 giira cac chiing PRRSV

Tén chang  Tilé tuong dong nucleotide (%) trén ORF5 Ti 1é tuong dong amino acid (%) trén GP5
PRRSV
BG895 JXAIR HANVETI. BG895 JXAIR HANVETI.
China (2009) VN (2016) China (2009)
VN (2016)
BG81 99,5 98,0 98,0 99,0 97,0 97,0
BG825 99,6 97,8 97,8 99,5 96,5 96,5
BG850 99,8 97,6 97,6 99,5 96,5 96,5
BG875 99,8 97,6 97,6 99,5 96,5 96,5
BG880 99,8 97,6 97,6 99,5 96,5 96,5
BG885 99,8 97,6 97,6 99,5 96,5 96,5
BG890 99,8 97,6 97,6 99,5 96,5 96,5
BG895 ID 97,6 97,6 ID 96,5 96,5
BG8100 99,5 97,5 97,5 99,5 96,5 96,5
TG34 VN (2011) 99,1 98,0 98,0 98,5 96,5 96,5
JXA1-R China 97,6 ID 99,6 96,5 ID 99,0
(2009)
HANVET1.VN 97,6 99,6 1D 96,5 99,0 ID
(2016)
DN42 VN 99,0 97,8 97,8 98,5 96,5 96,5
(2009)
HCM.CC3 VN 97,3 97,8 97,8 96,0 95,0 95,0
(2010)
CT.C1 VN 98,8 98,0 98,0 99,0 97,0 97,0
(2012)
HUA/HP30 VN 98,0 99,1 99,1 97,0 98,0 98,0
(2015)
Ngoai ra, cdy pha hé cho thidy nhém cic chuing TH [:\0 LUAN

vaccine thu’Ong mai RespPRRS-MLVvac, MLVvac- B6 gene PRRSV g6m 10 khung doc mé gém ORFla,

RespPRRSRepro, BCL PS 100 déu tap trung trong
dong 5, Prime Pac, SPvac nim trong dong 7, con In-
gelVacATP thudc phan dong 8.9, hoan toan riéng biét
v6i phan dong 8.7 xudt hién tai chau A, ngoai trit 2
vaccine JXA1-R cta (Trung Qudc) va HANVETL.VN
(Viét Nam) ndm trong phan dong 8.7. Diéu nay nhic
nh6 moéi tuong quan amino acid & GP5 gitia vac-
cine ¢é ngudn gdéc Bic My (vaccine ¢§ dién) phan
anh mtc d¢ sai 1éch nhét dinh trong su tuong quan
khang nguyén-mién dich va doi hoi cin c6 vaccine cé
ngudn goc ching tii phan dong 8.7 dap ting su phu
hop mién dich phong chéng cic chung méi xudt hién
(HP-PRRSV) dang luu hanh?2,
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ORF1b, ORF2a, ORF2b, ORF3, ORF4, ORF5, ORF5a,
ORF6 va ORF7. Trong d6, GP5 do ORF5 ma hda,
la mot trong nhiing protein cdu tric mang, c6 tinh
khang nguyén da dang nhat, déng vai tro quan trong
trong su xdm nhiém virus vao t€ bao cha va cé do-
main chifa céc epitope tao khang thé trung hoa nén
nd lién quan chit ché hodc rit quan trong déi véi kha
nang trung hoa virus ctia hé théng mién dich ctia vét
chtt®8. Do véy, GP5 dugc chon lam khéng nguyén dé
nghién ciu cic motif peptide/protein, ching han pep-
tide tin hiéu, viing xuyén mang, ving khing nguyén
va vi tri glycosyl héa... cé vai tro trong hoat dong
sOng, nhan ban va sy tuong tac ctia PRRSV véi vat
chu. Sy bién d6i cia GP5 1a mot trong nhiing nguyén
nhén 1am gia ting kha ning lay nhiém va gay bénh
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120 = * 160 * 180 *
1. VR2322-USA_(GPS) Ic RELKNC DTEKGRLYRWRSP EKRGKVEVEGHLIDLKR DESVATPITRVS
2. RespPRRS-MLVvac_ (GPS) c RILKNC DTKGG.YRWRSP EKRGKVEVEGHLIDLKR DGSVATPITRVS
3. JA142_(GPS) C RLLKNC DTKGR. YRWRSP EKGGKVEVEG DLEKR D IPLIRVS
4. Ingelvac ATP_(GPS) TIC RLAKNC DTEGR. YRWRSP EKGGKVEVEGHLIDLKR DGSVATPLTRVS
5. CH-la_(GPF5) c RLLENC DTEGR.YRWRSP EKGGK'EVEGHL IDLEKR DGSVATPLIRVS
6. CH-1R_(GPS) c RLAKNC QDTEGR. YRWRSP EKGGKVEVEGHLIDLEKR DGSVATPLTRVS
7. JKA1_({GPS) c RILKNC DTKGR. YRWRSP EKGGKVEVEGHLIDLKR D TPLTRVS
6. JEAL-R_(GPS) C RLAKNC DTKGR.IYRWRSP EKRGKVEVEGHLIDLKR DGSARTPLTRVS
9. HuNd4_ (GPS) i R KNC DTKGR YRWRSP EKGGKVEVEGH DLKR DGS TP.TRVS
10. HuN4-F112_(GPS5) C RLAKNC DTKGRLYRWRSP EKGGK E'EGHLIDLEKR DGSAATPLIRVS
11. TJ_(GPS) = RO CKNC DTKGR YRWRSP EKGGK EVEGH D KR DGs TP.TR'S
12. TIM_(6PS) c RLAKNC DTEKGKLYRWRSP EKGGKVEVEGHLIDLKR DGSAATPLIRVS
13. XH-GD_({GPS) c RIZKNC DTKGR YRWRSP EKGGK EVEGH DLEKR DG TP.TR'S
14. XH-GD-P122_(GPS5) c RLLKNC DTKGRILYRWRSP EKGGKVEVEGHLIDLKR DESARTIPLIRVS
15. TG34_(GPS) c RLAKNC DTKGR' YRWRSP EKGGKVEVEGHL. IDLKR DGS=ZATPLTRVS
16. BGEl_(GPS5) < RLLKNC DIKGRILYRWRSP EKGGKVEVEGHLIDLKR DES ATP.IR'S
17. BGB25_(GPS5) c RLAKNC DTHGR' YRWRSP EKGGHVEVEGHL IDLKR DGSEATPLTRVS
18. BGE50_(GP5) C RLLKNC DTKGR. YRWRSP EKGGKVEVEGHLIDLKR DES " TP.IR'S
19. BGB7S5_(6PS) 4 RLAKNC DTEGR.YRWRSP EKGGKVEVEGHLIDLKR D TIPLIRVS
20. BGEBO_ (GPS) c RILLKNC DTKGR.YRWRSP EKGGK EEGH DLKR DGS IPLTR"'S
21. BGEBS_ (GP5) c RLAKNC DTEGR.YRWRSP EKGGK E'EGHLIDLKR DGSAATPLIRVSAE
22. BGE90_(GPS) c RILKNC DTKGR_YRWRSP EKGGK E EGH DLKR DG IP.TR'S
23. BGBIS_ (GPS) C RLAKNC DTEGR.YRWRSP EKGGKVEVEGHL IDLKR DGSAATIPLIRVS
24. BGE100_ (GPS) c RLLKNC DTKGR.YRWRSP EKGGK 'EVEG DLER DGS TP.TR'S

Hinh 4: So sanh trinh tu amino acid ctia GP5 & cac chling PRRSV nghién ctiu va mot s6 chiing PRRSV trén thé gidi

ctia PRRSV, khién cho bénh tai xanh ngay cang phuic
tap, do lam gidm hiéu qua phong bénh ctia cac vaccine
hién dang luu hanh°. D4u C ctia GP5 (tli amino acid
164 dén 200) chiia motif GP5Q'?*WGRL/P2* digc
bao ton ¢ hau hét cdc chiing PRRSV thudc kiéu gene
Bic My 12, Néu xay ra d6t bién amino acid tai vi tri
nay, sé anh hudng dén doc luc cta virus 10,11,

Chuing PRRSV BG895 trong nghién ctiu nay dugc tao
ra bing cach nudi tiép truyén chiing géc BG81 nhiéu
doi trén t€ bao MARC-145 nhiam thu nhan dugc
ching nhugc doc lam ching goc d€ tht nghiém san
xudt vaccine PRRS tiém phong trén dan heo tai Viét
Nam. Chiing BG895 da dugc chiing minh khong con
doc luc gay bénh trén heo nhung van c6 kha nang gay
dap ting mién dich tao khang thé khang PRRSV 6n
dinh!°. Chiing BG895 c6 bo gene kich thudc 15.321
bp tuong ty nhu chung goc BG81 nhung mang 38 dot
bién thay thé nucleotide lam thay déi 14 amino acid.
Dot bién nhiéu nhat va quan trong nhét xay ra & pro-
tein GP3 va GP5. Nhu vay, ching nhugc doc BG895
tuy xudt hién mot s6 dot bién lam gidm doc lyc virus
nhung van giti nguyén tinh sinh mién dich tao khing
thé dic hiéu trén heo. Do d6, chiing BG895 ¢6 tiém
néng dugc duing d€ lam khéng nguyén vaccine. Trong
bai bao nay, dua trén phén tich trinh ty GP5, ching t6i
danh gié tinh 6n dinh khédng nguyén GP5 va méi quan
hé di truyén ctia chung BG895 so véi chiing goc BG81
va cac ching PRRSV dang luu hanh tai Viét Nam lam
c0 sG cho viéc dung chung BG895 lam khang nguyén
trong vaccine thit nghiém d€ ddnh gid tinh an toan va
hiéu qua phong bénh PRRS.

Két qua phan tich trinh ty amino acid GP5 va xac lap
céy pha hé cho thdy GP5 ctia chung nhugc doc BG895

van 6n dinh qua cac1an tiép truyén va thudc kiéu gene
Bic My ndm trong phan dong 8.7 cling véi cac ching
PRRSV dang luu hanh tai Viét Nam, c6 mtic d6 tuong
dong cao hon so véi cac chiung vaccine JXA1-R va
HANVETL.VN. Tt chung BG81 dén chung BG895,
¢6 3 vi tri bién d6i nucleotide, T>C & vi tri 144, A>G
& vitri 317, va A>G & vi tri 587 dan dén thay déi 2
vi tri amino acid Y106C, Q196R. Hai vi tri bién ddi
amino acid nay khoéng lién quan dén viing domain
ngoai bao, noi dugc xem la viing chia epitope trung
hoa chinh trén GP5 (nim tai vi tri amino acid 36-52) ¢,
nén khong anh hudng dén tinh sinh mién dich caa
virus. Theo két qua vé nhiing bién d6i amino acid trén
GP5, khao st cho thdy dot bién Y106C bit ddu sau
doi 25 dugce duy tri dén doi 95, con dot bién Q196R
xudt hién mudn sau doi 90, duy tri tit doi 95 dén doi
100 nén phai ching dén doi 95, chting BG895 mat kha
néang gay doc luc nhung van gifi tinh sinh mién dich
tao khang thé dic hiéu. Tuy nhién, néu tiép truyén
qué 100 doi, thi c6 thé c6 kha ning xay ra thém dot
bién amino acid trén GP5, thi du nhu dot bién C106R
dugc ghi nhin 6 BG8100. Nhiing dot bién nay c6 dnh
hudng dén chiic nang sinh hoc ctia virus hay khong,
cén ¢6 thém cac khao sat. Cac nghién ctiu trude day
da chi ra raing mot s6 dot bién amino acid c6 thé co
muc d¢ dnh hudng nhit dinh dén chic nang ctia pro-
tein khdng nguyén, thi du nhu cdc thay déi tao thanh
arginine (R), cysteine (C) dan dén sy hinh thanh diém
cdt cha protease tao ra cac oligopeptide mién dich;
hodc su tao thanh asparagine (N), aspartic acid (D),
lysine (K) ¢4 vai trd trong sy gdp cudn ctia protein dan
dén sy tang cudng hodc gidm bt chiic nang sinh hoc
clia protein khdng nguyén '>222°, Dot bién Q196R
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(bootstrap) 1.000 lan I3p lai. Trong d6, O chi chiing BG81 qua cac lan tiép truyén [ chi cac chiing vaccine dang

luu hanh.
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tai ddu C cua GP5 ciling xay ra 6 cac chling vaccine
nhuoc doc HuN4-F112, TJM, XH-GDP122, tao nén
motif méi GPSRIPOWGRIL200 12161725 Motif nay bét
dau xudt hién trén GP5 tu doi 95 (BG895) dugc duy
tri dén doi 100 (BG8100). Diéu nay goi ra ring, dot
bién trén GP5 c¢é anh hudng dén doc luc ctia chiing
gdc¢, nhung khong lam thay d6i tinh sinh mién dich
tao khang thé; dong thoi, khong nén tiép truyén qua
doi 95 vi viéce tiép truyén qud mic cin thiét c6 thé
dnh hudéng dén bién d6i phan chiéu trong hé gene cuia
chting PRRSV nhu nghién ctiu clia Yu va cong su 2%,
cu thé trong nghién ctiu nay, ¢ 14n tiép truyén 100, tai
vi tri amino acid 106 da xay ra thém 1 d6t bién C106R.

KET LUAN

Nhidm muc dich tao ra chiing virus nhugc doc dung
lam khéng nguyén vaccine phong bénh tai xanh &
heo, viéc nudi céy tiép truyén chiing PRRSV cudng
doc gbc BG81 trén t€ bao MARC-145 da dugc thuc
hién va thu dugc chung nhugc doc BG895 c¢d tiém
nang st dung lam khang nguyén vaccine. Dua trén
phén tich trinh ty ORF5 va GP5, tinh 6n dinh cta
khéng nguyén da dugc phén tich va khio sit méi
quan hé tuong dong ctia ching BG895 so véi chung
g6c BG81 va mot s6 chung PRRSV giy bénh khac
dugc phan lap tai Viét Nam. Két qué phan tich cho
thdy qua qud trinh tiép truyén ti chung géc BG81
dén chung BG895 da xay ra dot bién diém thay thé
nucleotide tai cac vi tri 144, 317, 587 trén ORF5 va
2 d6t bién thay d6i amino acid & dau C ctia GP5 la
Y106C xuat hién sém trudc doi 25 va Q196R xuit
hién mudn sau doi 90. Khi so sanh véi BG81, chung
BG895 ¢4 99,5% tuong dong vé trinh tu nuleotide trén
ORFS5, va 99% tuong déng vé trinh tu amino acid trén
GP5. GP5 ctia chiing BG895 ¢6 d¢ tuong dong 97,3-
99,1% vé trinh ty nucleotide va 96-99% vé trinh tu
amino acid so véi 5 ching PRRSV cudng doc khac
da dugc phén lap tai Viét Nam. Tai dau C cua GP5
ghi nhan dot bién Q196R gép phan hinh thanh mo-
tif GP5R'WGRL2%1a motif thudng xuét hién trén
khéng nguyén GP5 ctia cac chiing PRRSV nhugc doc
thudc kiéu gene Bic My. Phén tich cdy pha hé dya
trén trinh tu amino acid ctia GP5 cho thdy cac ching
BG81-BG895 thudc kiéu gene Bac My, nam trong
phéan dong 8.7 thudng xudt hién & chau A va chiing
BG895 ¢6 96-99,5% tuong dong véi cac chiing dang
luu hanh Viét Nam. Céc két qua nay xdc nhén tinh én
dinh khadng nguyén ctia chiing BG895 va mé&i quan hé

chit ché véi cac chung PRRSV tai Viét Nam. Trén co
sG nay, trong cac nghién ctiu tiép theo, chung BG895
sé dugc stt dung lam khing nguyén tao vaccine dé
danh gia tinh an toan va kha ning bao ho déi véi
PRRSV géy bénh tai xanh trén heo nuéi thuic nghiém
va nudi trong thuc t€ san xudt.

DANH MUC CAC TU VIET TAT

aa: amino acid (A, alanine; R, arginine; N, asparagine;
D, aspartic acid; C, cysteine; E, glutamic acid; Q,
glutamine; G, glycine; H, histidine; I, isoleucine; L,
leucine; K, lysine; M, methionine; F, phenylalanine;
P, proline; S, serine; T, threonine; W, tryptophan; Y,
tyrosine; V, valine).

bp: base pair

¢DNA: complement Deoxyribonucleic acid

dNTP: Deoxyribonucleotide triphosphate

DMSO: Dimethyl sulfoxide

GP: Glycoprotein

HP-PRRSV: Highly pathogenic - Porcine reproduc-
tive and respiratory syndrome virus

kb: kilobase

kDa: kiloDalton

M: Membrane

N: Nucleocapsid

nt: nucleotide (A: Adenine, C: Cytosine, G: Guanine,
T: Thymine)

OREF: Open reading frame

PCR: Polymerase chain reaction

PRRS: Porcine reproductive and respiratory syn-
drome

PRRSV: Porcine reproductive and respiratory syn-
drome virus

RNA: Ribonucleic acid.

RNase: Ribonuclease

RT - PCR: Reverse transcription — polymerase chain
reaction

XUNG POT LOI iCH
Cac tac gia dong y khong c6 bat ky xung dot lgi ich
nao lién quan dén cac két qua da céng bo.

PONG GOP CUA CACTACGIA

Bui Anh Thy thuc hién cac thi nghiém, thu thép, xt ly
cac dit liéu va viét ban thao.

Tran Xuén Hanh dong vai tro dinh hudng, 1én ké
hoach nghién ctu.

Tran Linh Thudc gép phén thao luan cac két qua
nghién ctiu, hoan chinh ban théo.
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A

ABSTRACT

Porcine reproductive and respiratory syndrome (PRRS) is one of the most dangerous infectious dis-
ease of the swine industry, caused by PRRSV, a single-stranded, positive-sense RNA virus. The viral
envelope contains 6 structural proteins; among these, GP5 is the highly mutation-sensitive anti-
genic protein which plays important role in viral infection capacity and possesses important im-
munological domains with neutralizing epitopes. From the virulent PRRS BGS8 strain isolated from
PRRSV infected pig, using serial passage method in MARC-145 cell ling, an attenuated strain in 95
passage, named as BG895, with high potential to be a vaccine candidate was successfully obtained.
In this study, based on the sequence analysis of ORF5 and GP5 in comparison with those from the
BG8 parental strain, several other PRRSV strains isolated in Vietnam and two attenuated strains cur-
rently being used as PRRSV vaccines, the GP5 antigenic stability and genetic relationship of the
attenuated BG895 strain were analyzed. The results showed that although there were a few mu-
tations occurred in the ORF5 nucleotide sequence and GP5 amino acid sequence during serial
passage from the BG8 parental strain, the BG895 strain had 99.5% homology in ORF5 nucleotide
sequence and 99% homology in GP5 amino acid sequence with those of BG8, respectively. BG895
strain had 99.8% homology in ORF5 nucleotide sequence with the strains harvested on the 50 and
onward passages, and 99.5% homology in GP5 amino acid sequence with the strains harvested on
the 25" and onward passages, respectively. Comparing with those from other virulent Vietnam
strains such as DN42 VN2009, HCM.CC3 VN2010, TG34 VN2011, CT.C1 VN2012, HUA/HP30 VN2015;
BG895 had 97.3-99,1% homology in nucleotide sequence and 96-99% homology in amino acid se-
quence. In GP5 C-terminal end, the Q196R mutation was observed on the strains harvested on the
95" t0 100 passages, resulted in the GPSRI?®WGRL?® motif, which is often appeared on GP5 of
type Il attenuated PRRSV strains. The phylogenetic analysis of GP5 amino acid sequence revealed
that BG81-BG895 strains were grouped into sublineage 8.7 frequently found in Asia and BG895 had
96-99.5% homology to other virulent strains in Vietnam. These results confirmed the GP5 antigenic
stability of BG895 strain and its close genetic relationship with virulent PRRSV strains in the country.
Based on these results, the BG895 strain will be used as the antigen in a trial vaccine formulation to
evaluate its safety and protectivity against PRRSV on experimental and farming pigs.
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	Đặc điểm biến đổi đầu C của GP5 ở chủng nhược độc BG985 
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