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TOM TAT

Hoi ching roi loan sinh san va ho hip ¢ heo (PRRS, porcine reproductive and respiratory syndrome) la bénh
truyén nhiém nguy hiém trén heo & moi lta tudi, hién dang duoc ching ngua bang cac loai vac-xin nhuoc doc.
Trong bai bdo nay, chung tdi so sanh sy bién d6i amino acid va ty 1& dot bién trén cac protein cua cap chang vi-
rat cuong doc goc BG8L/vi-rat nhuge doc BG895 do ching tdi tao ra tai NAVETCO vai 7 c¢ap chung cuong
doc/viac-xin nhuge doc da duoc tao ra trén thé gidi. Trong sd 19 protein cua vi-rat PRRS, hai protein khéng cau
trac NSP6 va NSP8 khong xay ra dot bién. Ty I¢ dot bién trén protein ciu tric mang cao hon trén protein khong
cAu trac. Protein cAu triic E c6 mirc do dot bién cao nhat. Bac biét, cac dot bién & vi tri 143 trén protein GP3, vi
tri 196 trén protein GP5 dugc ghi nhan ¢ cap chung BG81/BG895 va cac cdp chung cia Trung Quéc 1a
CH-1a/CH-1R, HuN4/HuN4-F112, TJ/TIM va XH-GD/XH-GDP122. biéu nay goi ra sy lién quan cua dot bién
& hai vi tri nay véi dac tinh giam doc luc & céc chung da dugce nhuoc doc hda bang nubi cay tiép truyén nay.

Tir khoa: Bénh tai xanh, hoi ching réi loan sinh san va ho hap, PRRS, vi-rit nhuge doc.

MO PAU

Bénh tai xanh voi cac dac diém rdi loan sinh san & heo nai va suy gidm dwdng ho hap, déc biét & heo bu siva xay
ra chii yéu & nhirng vung ddng béng c6 mat dd chan nudi cao, trung binh ctr hai ndm mét 1an tai bung phét trén
dién réng. Tac nhan gay bénh la mét loai vi-rut thudéc nhém Arterivirus, ho Arteriviridae, b Nidovirales. Hé gen vi-
rit PRRS la phan t&r RNA sgi don, mach dwong, cé vé boc bén ngoai, dai khoang 15,3 - 15,5 kb gé‘)m 10 khung
doc mé& (ORF): ORF1a, ORF1b, ORF2a, ORF2b, ORF3, ORF4, ORF5, ORF5a, ORF6 va ORF7. Trong do,
ORF1la,b ndm gan dau 5', ma hoa cho phirc hop RNA-dependent RNA polymerase, chiém khoang 75% trinh tu
cla hé gen. Phia dau 3’ chlra nhirtng ving gen ma hoa cho céac protein cau tric (ORF2-7) cua vi-rat, trong do,
ORF2-3-4 la cac gen ma hoa protein chitc ndng GP2-3-4, dwgc glycosyl hod; ORF5 ma hoa glycoprotein vo
ngoai (GP5) mang tinh khang nguyén cao; ORF6 ma héa cho protein mang M, cung v&i GP5 hinh thanh phic
hop mang heterodimer. Tiép theo I& ORF7 mé& héa cho protein nucleocapsid N, 1 protein mang nhan, khéng
duoc glycosyl hoa, va cé mirc d bao ton cao. Cac gen c6 dac diém gbi dau mot phan 3’ cia gen trudc véi phan
5 clia gen sau, gen sau tan dung mét phan cudi chudi nucleotide clia gen trwdc lam promoter hoat déng
(Kappes, Faaberg, 2015).

Dé phong bénh tai xanh & heo, nhiéu dang véc-xin nhuoc doc déa dwoc tao ra, thwong mai héa va st dung trén
thé giGi (Chen et al., 2016; Leng et al., 2012). Céac véc-xin nay dugc tao ra bang phwong phap nudi cay tiép
truyen ching gbc cwéng déc trong té bao doéng vat cho dén khi thu nhan dwoc vi-rat khéng con doc luc nhung
van gilr dwgc tinh khang nguyén va hiéu lyc bao vé. Cac cong b trwéc day cho thay trong qua trinh tlep truyén
vi-rat PRRS trén té bao MARC-145, & cac doi tiép truyén nhat dinh xay ra cac bién déi nucleotide, dan dén thay
ddi amino acid & mét s6 protein (An et al., 2011; Han et al., 2009; Tian et al., 2009). Viéc nghién ctru so sanh bién
d(f)i hé gen & cac chang vi-rat trong qua trinh tiép truyen dé thu dwoc chiing nhwoc doc dung lam vac-xin s& cung
cap thong tin khoa hoc ve nhirng bién déi di truyén trong hé gen cla vi-rdt qua qua trinh nudi cay tiep truyen, giup
xac dinh dét bién quyét dinh tinh nhwoc doc (mét doc lwc), tao co sé cho viéc kiém tra giam sat déc diém phan tr
cta gidng nhwoc ddc gde dung trong ché tao vac-xin phong bénh PRRS.

T chang vi-rat PRRS cwong doc dwoc phan 1ap tr heo bénh tai Viét Nam, ching BG8 dwgc nudi cay tlep truyen
trén té bao MARC-145 dén doi tlep truyen thr 95 tai Trung tdm Nghién ctru tha y thudc Cong ty co phan Thubc
tha y Trung wong NAVETCO dé thu nhan dwgc ching BG895 ¢6 tinh nhwgc doc dwoc dung lam vac-xin phong
bénh PRRS & Viét Nam. Chuing t6i quan tam dén nhirng bien qéi di truyeén trong hé gen cda vi-rut qua qua trinh
nudi cay tiep truyén va cac dot bién amino acid c6 vai tro quyét dinh dén tinh nhwoc déc & chiing BG895 nay.
Trong bai bao dwoc cong bd trudc day (Bui et al., 2020), ching téi da trinh bay cac két qua danh gia dac lyc cac
chang vi-rit PRRS thu dwoc qua 95 1an tiép truyén trén dong t& bao MARC-145 va két qua phan tich bién dbi
trinh tw nucleotide va amino acid cla cac chdng vi-rit qua qué trinh cay chuyé&n. & bai bao nay, ching t6i phan
tich sw bién ddi amino acid va ty 1& dot bién trén protein cla vi-rit PRRS & cap chlng vi-rat cwdng déc BG81/vi-
rat nhwoc doc BG895 so vai cac cép ching cuwong docivac-xin nhwoce doc da duoc tao ra trén thé gioi dé phéan
tich cac dot bién amino acid xuat hién trén cac protein khang nguyén cua vi-rat PRRS, thao luan vé xu hwéng
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chung cta cac bién dbi nay va nhan dinh cac dot bién amino acid lién quan dén tinh nhwgc doc cia ching
BG895 sau qua trinh Iam nhuwoc dgc bang phwong phap nubi cay tiép truyén.

NGUYEN LIEU VA PHUONG PHAP NGHIEN cUrU
Nguyén vat liéu thi nghiém

Chuing vi-rit BG8 cuwong doc dwoc phan 1ap trén t& bao MARC-145 tlr heo thuc dia tai Viét Nam, ki hiéu BG81,
va dwoc tiep truyen nhiéu doi nhat dinh trén tée bao MARC-145 (nhugc déc hda) nham thu dwoc ching nhwoc
doc BG895 dé lam vac-xin.

S6 Ilwgng, vi tri va ty 16 dot bién amino acid & cap chling vi-rat cuong doc BG81/vac-xin nhuoc doc BG895 dwoc
phan tich so sanh v&i 7 cap ching cwong doc goc/ching vac-xin nhuge déc da duoc tao ra tai My va Trung
Quoc. Thdng tin vé 8 cap ching cwong doc goc/chung vac-xin nhwge déc trong nghién clru nay dwoc trinh bay
trén Bang 1.

Bang 1. Thong tin cda 8 cdp chang cwéng déc géc/chung vac-xin nhwere doc thu hoach
sau tiép truyén dwoc st dung dé phan tich trong nghién cleu nay

< Nam Nwéc £ 13 Sé dang ki A
Cap N N N PR So lan N « A Tai liéu trich
ching Tén chung plrla” phan lap/ | 4\ an bac lyc trén Ngan d&n/tham khao

ap tiep truyen hang gen
Cap1l BG81 2008 Viét 1 Siéu cwong doc Dang dang ki Nghién cu nay
BG895 Nam 95 Nhwoc doc/Vac-xin Pang dang ki (Bui et al., 2020)
Cap 2 VR2322 Cuong doc u87392 Opriessnig et al.,
1993 My . . 2002 (An et al.,
RespPRRS MLV y N/A Nhwoc déc/Vac-xin AF066183 2(011)
Cap 3 JA142 1999 Mo N/A Cuwong doc AY424271 Ropp et al.,2004
Ingelvac ATP y N/A | Nhuoc doc/Vacxin | DQ988080 (An et al., 2011)
Cap 4 CH-la < N/A Siéu cwdng doc AY032626 Harbin, 2008
' 1999 | T 0 ,
CH-1R ung QUOC I A | Nhuoo doc/Vacxin | EUB07840 (An etal., 2011)
Cap5 HuN4 2006 Trung Oube 1 Siéu cwong doc EF635006 An et al.. 2011
HUN4-F112 9Q 112 | Nhuoc doc/VEcxin | NIA "
Cap 6 JXAL A 1 Siéu cwong doc EF112445
) 2006 T Z H t al., 2009
IXALR uNg QUOC ™ Nhuoo doc/VAcxin | FJ548853 aneta
.Cap7 TJ 2006 Trun Quéc 3 Siéu cwong doc EU860248 Leng et al.. 2012
TIM g 92 | Nhuoc doc/Vacxin | NIA geta,
Cap 8 XH-GD . 1 Siéu cwong doc EU624117
) 2007 T Z Ch t al., 2016
XH-GDP122 ung QUOC 1= o Nhuoo doc/Vacxin | N/A eneta

Cudng doc: Chi mire dé déc luc clia cac ching cé dién (phan 1dp trude 20086); Siéu cudng doc: Chi cac chQng c6 déc luc rét
cao (HP-PRRSV) phan lap sau 2006 (Chen et al., 2016; Leng et al., 2012). N/A: (not available): Chuwa r6 cu thé.

D,c‘)ng,té bao: Dong té bao MARC-145 dwoc cung cap béi AAHL (Australian Animal Health Laboratory). M&i triedng nudi
cay té bao EMEM (Minimum Essential Medium with Earle’s salts); huyet thanh bao thai bé (FBS); lactalbumin
hydrolysate 25%; sodium pyruvate 100 mM; L — glutamine 200 mM; HEPES 1 M; sodium hydrogen carbonate.

Phwong phap nghién ctru
Cay chuyén vi-riat nhiéu doi trén té bao MARC-145

Tién hanh tiép truyén vi-rat PRRS nhiéu doi trén té bao MARC-145 theo AAHL va duoc nudi cy trong binh T25.
B sung 1 mL huyén dich vi-rit vao méi T25. U té bao da nhiém vi-rit trong t &m 37°C, 5% CO.. thay méi trwong
méi sau 24 gi®& nudi cay. Theo ddi, va thu hoach huyén dich vi-rat khi bénh tich té bao dat 80%.

Thu toan bé hé gen cua vi-rat va giai trinh tw

Hé gen cuda vi-rit PRRS dworc tach chiét theo QlAampViral RNA kit ciia QIAGEN (Birc), thu nhan RNA. Tiép dén,
RNA dwoc chuy&n déi thanh cDNA, bang mdi ngau nhién (random hexamer), st dung b6 kit Maxima cla hang
Thermo Fisher Scientific. Thanh phan 20 pl dung tich phan rng gdm: 5 ul RNA téng s6 médi chiing (10-20 ng/ul), 1
pl méi hexamer (100 pmol/pl), 1 pl dNTP (10 mM), 8 pl nwéc khéng c6 nuclease, 4 pl dém 5X, 1 ul enzym
Maxima Reverse Transcriptase (20 U/ul). Phan trng chuyé&n déi cDNA dwoc tién hanh & 50°C/60 phat va vé hoat
& 85°C/5 phit. San phdm cDNA dwoc bao quan & -20°C.

Phan &ng PCR thyc hién tir khuon cDNA trong dung tich 50 pl gdbm: 25 pl PCR mastermix (Thermo Fisher
Scientific), 2 pul méi loai méi (10 pmol/pl), 4 pl khudn cDNA, 2 ul DMSO (dimethy! sulfoxide) va 17 pl nwdc khong
c6 nuclease. Chu trinh nhiét PCR bao gém 1 chu ky & 98°C/30 giay, 35 chu ky & [98°C/10 giay, 60-64°C/30 giay,
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72°C/3 phat (diéu chinh tiy phan @ 1%?] chu ky cudi & 72°C/10 phat. San phdm PCR duwgc dién di trén
thach agarose 1%, nhudm bing SYBR'" Safe DNA gel stain va quan sat san pham, chup anh trén may soi gel
Wealtec (MY).

San pham PCR duwoc tinh sach bang bd kit GeneAll®Combo GP theo hwéng dan clia nha san xuat GeneAll, tao
dong vao pCR-XL-2-TOPO dé lwu trr toan bd chudi gen va gl di giai trinh tw tai 1%Base theo phwong phap “lao

mdi” tirng doan. Trinh tw nucleotide cac chudi dwoc sap xép 16ng vao nhau dé cé trinh ty ddy du toan bo gen.
X ly chuéi gen va phan tich sé liéu

Trinh tw céc chudi nucleotide dwoc xt& Iy bdng cac phdn mém Chromas LITE v2.01; cac chudi thu dwoc tl nghién
ctru va thu thap tr Ngan hang gen (GenBank) dwoc so sanh dbi chiéu, xtr Iy s6 liéu va suy dién trinh ty amino
acid ctia hé gen va tirng gen bang chwong trinh GeneDoc2.7. Cac chiing dwoc so sanh vé thanh phan nucleotide
va amino acid, xem xét méi quan hé twong déng, xac dinh céc loai hinh dét bién nucleotide va amino acid.

KET QUA VA THAO LUAN
Bién déi amino acid cta ching BG895 so vé&i chiing géc BG81

Qua qua trinh nudi cay tiép truyén dén doi 95, d6 dai hé gen clia chang vi-rat BG81 van la 15.321 bp, khéng thay
ddi (Bui et al., 2020); tuy nhién, da xuét hién cac bién dbi vé nucleotide dan dén thay déi amino acid. Két qua
trong Bang 2 cho thay trén ORFlab méa hoéa phirc hop sao chép phién ma (RNA - dependent RNA polymerase -
RdRp), c6 sy bién dbi nucleotide dan dén lam thay dbi 4 vi tri amino acid PigsT/NSP1, Yig71H/INSP4,
R318Q/NSP9, T103:N/NSP10. Trén hai protein mang nhd (GP2, GP4) va protein mang nhan N déu cé 1 vi tri thay
ddi amino acid: AssS/GP2, D43sG/GP4, K2sN/N. Trong khi @6, trén protein mang nhé nhét E va protein xuyén mang
Ién GP5 c6é dén 2 vi tri thay ddi amino acid: LsgF/E, CssF/E, Y10sC/GP5 va Q196R/GP5. CAc vi tri nay cé anh
hwéng nhét dinh dén chirc ndng polypeptide do cé sw hinh thanh arginine (R) va cysteine (C) tao nén diém cét
cua protease giai phong oligopeptide siéu khang nguyén vé& phuwong dién mién dich. Didu d&c biét, trén protein
cu tric mang nhé GP3 cd tinh khang nguyén cao, cé dén 3 vi tri thay dbi amino acid 1an lwot tai vi tri 79 (H>Y),
vi tri 143 (F>L), va vi tri 225 (T>A).

Bang 2. Vi tri amino acid thay ddi trong cac polypeptide cta vi-rit PRRS (tlr BG81 dén BG895)

ORF Protein Chikc ning Vi tri amino acid bien déi
(a@Bcs1™> aascsss)
NSP1 Papain-like cysteine protease, (rc ché IFN va TNFa 168 (P>T)
NSP2 Cysteine protease, trc ché IFN va TNFa
NSP3 Protein xuyén mang
NSP4 Serine protease 1871 (Y > H)
ORFla - ~ N
NSP5 Protein xuyén mang
NSP6 Chuwa c6 théng tin
NSP7 Chuwa c6 théng tin
NSP8 Chuwa c6 théng tin
NSP9 RNA-dependent RNA polymerase 318 (R>Q)
NSP10 Helicase 1031 (T > N)
ORF1b -
NSP11 Endoribonuclease, &c ché IFN
NSP12 | Chwa cé théng tin
ORF2a | GP2 Protein mang, twong tac véi CD163; trung hoa vi-rat 56 (A>S)
ORF2b | E Protein mang, tao kénh ion oligomeric 48 (L>F),54 (C>F)
i ang; ti 2 & 0 79H>Y), 143 (F>L
ORF3 GP3 P'rofeln mang; tinh khang nguyén cao, trung hoa 9 ( ), 143 ( ),
vi-rat 225(T>A)
ORF4 GP4 Protein mang, twong tac véi CD163; trung hoa vi-rat 43 (D> G)
Protein xuyén mang, twong tac véi sialoadhesin va
ORF5 GP5 protein M, gilip vi-rGt xam nhap vao té bao; c6 chirc 106 (Y >C), 196 (Q > R)
nang trung hoa vi -rat va bao vé
Protein xuyén mang, twong tac véi heparan sulfate;
ORF6 | M dwoc bao tdn cao nhat; hop nhat cac thanh phan cla
vi-r(it va giai phong vi-rit khai té bao cha
ORF7 N Mang nhan (nucleocapsid) 28 (K> N)
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S6 1an tiép truyén chiing cwéng déc géc can thiét dé nhwoc déc hda tao vac-xin

Céc loai véc-xin nhwoc doc dang s dung hién nay trén thé gi¢i dwoc tao ra tir cac ching cb didén va méi xuét
hién bang phwong phap tiép truyén nhiéu ddi trén méi trwong té bao (cha yéu la MARC-145) tir chiing cudng
déc (phan lap trudc nam 2006) hoac “siéu cwcrng déc” (sau nam 2006) (Chen et al., 2016; Leng et al., 2012). Cac
chang vac-xin chinh duwoc tao ra chu yéu & My va Trung Quéc. M6t sé véc-xin cb dién dwoc tao ra tlr nhikng nam
dau 2000. Sau ndm 20086, vi-rat PRRS c6 nhirng dong dot bién sau tao nén cac dong cé doc lwe rat cao (“siéu
cwong doc”) doi hdi can cé nhivng loai vac-xin mai, phil hop va twong thich khang nguyén- mién dich voi cac
chang dang lwu hanh (Chen et al., 2016; Leng et al., 2012). Do vay, nhirng ndm gan day cac ching vac-xin xuét
phéat t&r nhirng chiing siéu cuong dc}c m&i phan lap dwac tao ra ngay cang nhidu, dai dién la cac vac-xin nhwoc
doc ctia Trung Québc. Xét vé sb Ian tiép truyén ching cweong doc gbc can thiét d& nhwoc doc hda tao véc-xin gitra
cap ching BG81/BG895 v&i 7 cdp ching twong tng dwoc dung lam déi twong so sanh & Bang 1, ngoai triy
trwong hop 3 cap khong cé sé liéu duwoc cong bd (cép 2, 3 va 4), cac cap ching con lai d&u ddm bao nhwoc doc
hoan toan sau 80 ddi (cap ching JXA1/JXAL-R) dén 112, 122 ddi tiép truyén (c&p HuN4/HuN4-F112 va cap XH-
GD/XH-GDP122). Cap ching BG81/BG895 c6 sb lan tiép truyén dé dat tinh nhuwgc doc la 95, twong dwong véi
cap TI/TIM (92 Ian).

Bang 3.So sanh dét bién amino acid (aa) trén 19 protein cda vi-rut PRRS gilva 8 cdp chang cwéng déc gbc
va chuang vac-xin nhwee doc thu hoach sau tiép truyén

S6 amino acid da thay ddi va ty |é thay doi (%) & tlrng cdp chiing cwéong ddc/nhwoc doc
ORF . BGSL/ VR2322 JA142/ CH-1a/ HuN4/ IXAL XH-
ORFla | NSP1 1(0,26) 2 (0,52) 4(1,04) 0 (0) 2(0,52) 3(0,78) 2 (0,52) 1 (0,26)
NSP2 0(0) 5(0,51) 13 (1,33) 11 (1,12) 6 (0,63) 10 (1,16) 19 (2,0) 6 (0,51)
NSP3 0 (0) 1(0,22) 2 (0,44) 4 (0,89) 2 (0,44) 3(0,67) 3(0,67) 3(1,30)
NSP4 1(0,49) 0 (0) 0 (0) 1(0,49) 1(0,49) 0 (0) 1(0,49) 1(0,49)
NSP5 0 (0) 1 (0,59) 0 (0) 3(1,76) 0 (0) 0 (0) 1 (0,59) 0 (0)
NSP6 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
NSP7 0 (0) 0 (0) 2(0,77) 1(0,38) 1(0,38) 1(0,38) 2 (0,77) 3(1,16)
NSP8 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
ORF1b | NSP9 1(0,16) 0 (0) 2 (0,31) 6 (0,93) 7 (1,09) 3(0,47) 4 (0,62) 2(0,31)
NSP10 1(0,23) 3(0,68) 3(0,68) 5(1,13) 2 (0,45) 5(1,13) 4(0,91) 1(0,23)
NSP11 0 (0) 4(1,79) 0 (0) 2 (0,90) 1 (0,45) 2 (0,90) 1(0,45) 1(0,45)
NSP12 0 (0) 0 (0) 0 (0) 2(1,3) 1 (0,65) 0 (0) 0 (0) 0 (0)
ORF2a | GP2 1(0,39) 1(0,39) 3(1,17) 3(1,17) 6 (2,33) 5 (1,95) 1(0,39) 2(0,78)
ORF2b | E 2 (2,74) 1(1,37) 0 (0) 2(2,74) 2 (2,74) 2 (2,74) 0 (0) 2 (2,74)
ORF3 | GP3 3(1,18) 2(0,79) 5(1,97) 7 (2,76) 1 (0,39) 4 (1,57) 2 (0,79) 7 (2,76)
ORF4 GP4 1 (0,56) 0 (0) 2(1,12) 1 (0,56) 5(2,81) 6 (3,37) 3(1,69) 2(1,12)
ORF5 GP5 2 (1,0) 2 (1,0) 3(1,5) 3(1,5) 2 (1,0) 2 (1,0) 4 (2,0) 2 (1,0)
ORF6 M 0(0) 2(1,15) 1(0,57) 1(0,57) 1(0,57) 0(0) 0 (0) 2 (1,15)
ORF7 N 1(0,81) 0 (0) 0 (0) 2(1,63) 0 (0) 0 (0) 1(0,81) 0 (0)
Sb protein dot bién 10 11 11 16 15 12 14 14
Sb aa dot bién 14 24 40 54 40 46 48 35

Dot bién amino acid trén céc protein cta vi-rit PRRS sau qua trinh nhwoc doc hda

Bang 3 tdng hop cac dot bién 1am thay ddi amino acid (aa) trén 19 protein cla vi-rit PRRS & 8 cap ching gbc/
nhwoc doc vac-xin thu hoach sau tiép truyén. Trong 8 cdp chling vi-rit PRRS nhwoc doc héa lam vac-xin dwoc
phan tich, tdng s6 amino acid ddt bién cao nhat la CH-1a/CH-1R (54 aa); it nhat la BG81/BG895 (14 aa). Mot sb
cap chiing c6 ty 1é dot bién amino acid cao la do cé sw mat mét lwong I&n amino acid trong protein NSP2. O cap
ching BG81/BG895, ddt bién nucleotide trong gen nsp2 khéng dan dén dét bién amino acid trén protein NSP2,
trong khi d6 protein NSP2 & mot sb chiing c6 dot bién amino acid dén 1,13 - 2,0% (JA142/Ingelvac ATP, TJ/TIM)
(Leng et al., 2012). NSP4 xay ra dot bién murc trung binh (0,49%) & 5/8 cap ching. NSP6 va NSP8 hoan toan
khéng xay ra dét bién & tat ca 8 cap chling. Méc du cé kich thuwéc nhd (73 aa) nhung protein E cé ty 1& dot bién
cao (2,74%) & da sb cap ching, bao gdbm cdp BG81/BG895 nhuwng khdong xay ra dot bién & 2 cap JA142/Ingelvac
ATP va TJ/TIM. Trén protein GP3 c6 ty & d6t bién amino acid cao nhat & tat ca moi cap chiing, cao nhét (2,76%)
& cap ching CH-1a/CH-1R va GD/XH-GDP122 va it nhat (0,39%) & cdp chiing HuN4/HuN4-F112. Béi véi, cap
ching BG81/BG895, ty 1& dot bién trén GP3 & murc trung binh (1,18%). GP4 cé ty 1& dot bién khong déu & cac
cap chuing: cap VR-2322/RespPRRS MLV khong cé ddt bién; trong khi d6, cap JXAL/IXAL-R c6 ty & 3,37%, cao
nhét trong 8 cdp ching so sanh; cap HuN4/HuN4-F112 ciing c6 ty & dot bién cao (2,81%); cdp BG81/BG8I5 c6
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1 d6t bién aa, chiém ty 1& 0,56%. Trai lai, GP5 c6 dot bién amino acid (2-4 aa) & tat cd cac cdp ching véi ty &
1 - 2%, cho thay GP5 c6 thé c6 vai trd lam gidm doc luc cta vi-rat PRRS trong qué trinh tiép truyén & tat ca 8
ching cwéng doc dwgc phan tich. Protein M khoéng cé bién doéng Ién, 5 cap chiing chi dot bién voi ty 1&
0,57 - 1,15%; tuy nhién, 3 cap chang, trong d6 c6 BG81/BG895, khong co dot bién & protein nay. Twong tu,
protein N chi cé 3 cép ching c6 dét bién ty 1& thap (0,81 - 1,63%), trong khi d6 5 cdp chlng con lai hoan toan
khéng xay ra dét bién.

Khéc biét vé sé lwong va loai protein dét bién & 8 cép chung

Bang 3 cling cho thdy, vé& s lwgng protein dot bién, hai c&p ching CH-1a/CH-1R va HuN4/HuN4-F112 c6 sb
protein dét bién cao nhét, 1an lwot 1& 15 va 16 protein; hai cdp ching GD/XH-GDP122 va TJ/TIM ciing c6 sb
protein d6t bién cao la 14 protein. C&p ching JXA1/JXA1-R c6 sb lwgng protein dot bién vira phai (12/19); hai
cap ching VR-2322/RespPRRS MLV va JA142/Ingelvac ATP d&u cé 11/19 protein bj ddt bién. Cép ching
BG81/BG895 chi c6 10 protein ddt bién, 1a cap c6 sb lwgng protein dot bién it nhat trong 8 c&p chiing. Ngoai ra &
cap chang nay, ty 1é dot bién amino acid & cac protein néi chung thdp hon cac cap ching khéc, ngoai trir protein
E (2,74%).

So sanh sy khac biét vé mirc d6 dot bién cla cac protein theo nhém chic nang, Bang 3 cho thay céc protein
khéng cAu trac (gdm 12 protein NSP1-12) 14 nhém c6 sbé lwgng protein dét bién cao nhat (9/12 NSPs) & 3 cadp
chiing CH-1a/CH-1R, HuN4/HuN4-F112 va TJ/TIM; 2 cap chling VR-2322/RespPRRS MLV va JAl42/Ingelvac
ATP c6 sé lwgng protein khong céu trdc bi dét bién & mic trung binh (6/12 NSPs) va cdp chiing BG81/BG895
cta Viét Nam la it nhat (4/12 NSPs). Dbi véi nhém protein cau tric 1a glycoprotein cé tinh khang nguyén gdm
5 protein la GP2, E, GP3, GP4, GP5, ngoai trtr 3 cap ching VR-2322/RespPRRS MLV, JA142/Ingelvac ATP va
TJ/TIM, 5 cap chiing con lai déu cé dot bién trén tat ca 5 protein nay. Trwdng hop protein cAu tric nén M va N, &
cap ching CH-1a/CH-1R cé dbt bién trén cad M va N; & cap JXA1/IXA1-R khéng ghi nhan dét bién nao trén hai
protein nay, trong khi d6, dét bién xay ra trén M hodc N dwoc ghi nhan & 6 c&p ching con lai.

Dot bién amino acid lién quan dén tinh nhwoc déc

Céc phan tich cu th& v& bién dbi amino acid & cac cap chlng trén Bang 4 cho thay, triy 3 cdp VR-2322
/RespPRRS MLV, JA142/Ingelvac ATP va JXA1/JXA1-R, & 5 cap chlng con lai c6 cac dot bién dang ghi nhan sau
day: ludn xay ra dot bién aa & vi tri 143 trén GP3 (CH-1a/CH-1R) hodc vi tri 196 trén GP5 (HuN4/HuN4-F112),
hodc & ca hai vi tri nay trén GP3 va GP5 (TJ/TIM, XH-GD/XH-GDP122 va BGSl/BG895) (Bang 4, Hinh 1). Tuy
cap ching JXA1/IXA1-R khdng xay ra dot bién tai 2 vi tri trén, nhung lai xay ra dot bién & vi tri 79 va 225 trén
GP3, cling glong nhw cdp ching BG81/BG895. Piéu nay goi ra rang, & cac ching dwgc nhwoc doc hoa béng
nudi cay tlep truyén nay, dac tinh giam doc lwc co lién quan cha yéu dén vi tri dot bién amino acid tai 2 vi tri
F143L/GP3 va Q196R/GP5 nhuw da dwoc ghi nhan béi tac gid khac (Tian et al., 2009). Ngoai ra, mét diéu dac biét
khac nira xdy ra & GP3 clia cap BG81/BG895 clia Viét Nam la by ma TTC (nucleotide 13032-13034 trong hé
gen; amino acid 143 trong GP3) déu bj d6t bién ca hai nucleotide ctia bd ma dé chuyén thanh CTT d&n dén xuét
hién dot bién amino acid Fasl (Bui et al., 2020).

Bang 4. Cac dét bién amino acid trén protein GP3 va GP5 & 8 cép ching khao sét

Vi tri Cac dot bién amino acid trén protein GP3 va GP5 & 8 cép chiing khao séat
Protein ”?";Ia)/ BG8L/ /R\’/eR;%?I’DZIsR JQ;iZC Ch-1a/ :tjm/ IXAL TITIM GI>3(/HX-H-
doi BG895 SMLV ATP CH-1R F112 JXAL1-R GDP122
79 H>Y Y H H H H>N H H>Y
GP3 143 F>L L F F>V F F F>L F>S
225 T>A A A A T T>A T>A A
GP5 106 Y>C Y Y Y Y Y Y Y
196 Q>R Q Q Q Q>R L Q>R Q>R

P - oo _ R s : 2 d

Hinh 1. CAc vi tri thay ddi amino acid dang Iwu y trén GP3 (A) vatrén GP5 (B)
& 8 cap chung khao sat, dworc so sanh dwa trén phan mem GeneDoc 2.7
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Ciing gibng nhw qui luat dot bién & cac chang tiép truydn & Trung Quéc va My, ving gen khéng ciu tric
(ORF1ab) va viing gen nén (ORF6-7) c6 dét bién it hon so véi viing gen cAu tric chiva cac gen khang nguyén va
doc lwc (ORF2a,b, ORF3, ORF4, ORF5). D6t bién nhiéu nhat va quan trong nhat xay ra & GP3 va GP5, con it
nhét van |a & protein M va N. D6t bién amino acid trong cac protein cla vi-rit PRRS (tir ching BG81 thanh chiing
BG895) c6 kha nang anh huwdng dén dic diém sinh hoc cla céc chiing. Mét sé dét bién amino acid c6 thé c6
mirc dd &nh hudng nhét dinh dén chirc nang cla protein: cac thay dbi tao thanh arginine (R), cysteine (C) sé
hinh thanh diém cét béi protease giai phdng oligopeptide siéu khang nguyén, hoéc tao thanh cac amino acid co
hoat tinh cao, nhw asparagine (N); aspartic acid (D), lysine (K) quyét dinh cac dic tinh protein (wva nwéc, ky
nwéce, ai lwe lién két, cu trdc bac 3...) (Tlan et al., 2009; Yu et al., 2013) Nhirng thay déi v& amino acid trong
protein nay c6 thé lam tang cwdng hodc giam bét chuc nang sinh hoc cla ching. Sau 95 doi tiép truyen trén té
bao MARC-145, cac chiing cwong doc/siéu cwong doc vi-rit PRRS da co bién ddi trong hé gen da d& lam véc-xin,
mac du khéng c6 kha ndng gay bénh, nhung tinh khang nguyén van bao ton nhw ching gbc (Tian et al., 2009;
Yu et al., 2013). DT nhién, can than trong khéng tiép truyén qua mic (overattenuation) nhw nghién ctru clia Yu va
dbng tac gia (2013) da chi rd tinh “loi bat cap hai” clia qui trinh nhwoc doc héa lam vac-xin.

KET LUAN

Két qua phan tich bién dbi amino acid trén cac protein clia chiing cwéng doc gbc BG81 va chiing nhuwoc doc véc-
xin BG895 qua nhiéu doi tiép truyén so v&i cac bién dbdi twong ng & 7 cdp ching cwéng doc/ching vac-xin
dwoc tao ra tai My, Trung Quéc, da trinh bay & trén cho phép ching t6i ghi nhan dwoc nhirng déc diém chung
trong cac cap chdng dwoc khéo sat vé& dot bién amino acid trén cac proteln cla vi-rat PRRS sau qua trinh nhuoc
doc héa, vé sé lwgng va loai protein dot bién. Trong sb 19 protein cla vi-rit PRRS, c6 2 protein khong ciu tric
(NSP6 va NSP8) duwoc béo ton, khong xay ra dot bién, dwoc xem 1a khong lién quan vé&i qua trinh nhwoc doc cla
vi-rat. Ty 1& dét bién trén protein cAu tric mang cao hon trén proteln khéng cu truc. Vung gen biéu hién protein
cu tric nhé nhét (E) c6 mirc d6 dot bién cao nhét trong sb tat ca cac protein va dwoc xem la dbi twong cd tinh
bién dbi cao. Dé&c biét, cac d6t bién & vi tri 143 trén protein GP3, vi tri 196 trén protein GP5 dwoc ghi nhan & cap
ching BG81/BG895 va cac cdp ching cla Trung Quéc 1a CH-1a/CH-1R, HuN4/HuN4-F112, TJ/TIM va XH-
GD/XH-GDP122. Biéu nay gei ra rang, & cac ching dwoc nhwoc doc héa béng nuéi cly tiép truyén nay, dac tinh
gidm doc luc cé lién quan dén vi tri dot bién amino acid nay trén protein GP3 va GP5. Cac nghién ctru tiép theo
sé& dwoc tién hanh nham kiém chirng vai trd ctia cac dot bién amino acid trén hai protein nay déi véi tinh nhugc
doc & ching BG895.

TAI LIEU THAM KHAO

An TQ, Tian ZJ, Zhou YJ, Xiao Y, Peng JM, Chen J, Jiang YF, Hao XF, Tong GZ (2011). Comparative genomic
analysis of five pairs of virulent parental/ attenuated vaccine strains of PRRSV. Vet Microbiol 149(1-2):104-12.

Bui AT, Le TH, Tran XH, Tran LT (2020). Phan tich bién ddi gen cla cac ching vi-rut gay bénh tai xanh (PRRSV)
gua tiep truyén trén té bao tlr chdng vi-rat thwe dia. Tap chi Phat trién Khoa hoc va Céng nghé DHQG-HCM
(dang in).

Chen Y, He S, Sun L, Luo Y, Sun Y, Xie J, Zhou P, Su S, Zhang G (2016). Genetic variation, pathogenicity, and
immunogenicity of highly pathogenic porcine reproductive and respiratory syndrome virus strain XH-GD at
different passage levels. Arch Virol 161(1):77-86.

Han W, Wu JJ, Deng XY, Cao Z, Yu XL, Wang CB, Zhao TZ, Chen NH, Hu HH, Bin W, Hou LL, Wang LL, Tian
KG, Zhang ZQ (2009). Molecular mutations associated with the in vitro passage of virulent porcine reproductive
and respiratory syndrome virus. Virus Genes 38(2): 276-84.

Kappes M, Faaberg K (2015). PRRSYV structure, replication and recombination: Origin of phenotype and genotype
diversity. Virology: 475-486

Leng X, Li Z, Xia M, Li X, Wang F, Wang W, Zhang X, Wu H (2012). Mutations in genome of the highly pathogenic
porcine reproductive and respiratory syndrome virus potentially related to attenuation. Vet Microbiol 157: 50-60

Tian ZJ, An TQ, Zhou YJ, Peng JM, Hu SP, Wei TC, Jiang YF, Xiao Y, Tong GZ (2009). An attenuated live vaccine
based on highly pathogenic porcine reproductive and respiratory syndrome virus (HP-PRRSV) protects piglets
against HP-PRRS. Vet Microbiol 138: 34-40.

Yu X, Chen N, Deng X, Cao Z, Han W, Hu D, Wu J, Zhang S, Wang B, Gu X, Tian K (2013). Genomic sequencing
reveals mutations potentially related to the overattenuation of a highly pathogenic porcine reproductive and
respiratory syndrome virus. Clin Vaccine Immunol 20(4): 613-9.

635



CONG NGHE SINH HOC MOI TRUONG VA NONG NGHIEP

COMPARISON OF AMINO ACID MUTATIONS ON EIGHT PAIRS OF PRRSV
VIRULENT PARENTAL/ATTENUATED VACCINE STRAINS
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SUMMARY

Porcine reproductive and respiratory syndrome (PRRS) is a seriously widespread disease affecting all age groups
of domestic pigs, is currently prevented by vaccination using attenuated strains. In this study, we compared
amino acid mutations and mutation rates on viral proteins of the BG81/BG895 pair of virulent
parental/attenuated strain, made by us at NAVETCO, with those of other seven virulent parental/attenuated
vaccine strains in the world. Among 19 PRRSV proteins, amino acid mutation did not exist on the two NSP6,
NSP8 proteins. Mutation rates of envelope-associated structural proteins were obviously higher than those of
non-structural proteins. E protein had the highest mutation rate. Interestingly, amino acid mutations at position
143 on GP3 protein and position 196 on GP5 protein were detected in BG81/BG895 and the four pairs CH-
1la/CH-1R, HUN4/HuN4-F112, TJ/TIM, XH-GD/XH-GDP122 from China. This issue suggests the possible role
of amino acid mutation in these positions on GP3 and GP5 proteins in the attenuation of these attenuated vaccine
strains obtained by serial cell line passages.

Keywords: Attenuated strain, PRRS, porcine reproductive and respiratory syndrome virus.
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