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S0 SANH TUGNG DONG GEN GIJA CAC CHUNG PRRSV BOC LUC CAO

THU THAP THUC BIA VOI CAC CHUNG VACXIN THUGNG MAI
D6 Tién Duy, Nguyén Tit Toan
Khoa Chan nuéi Thu y, Truong DHNL TP. HCM
TOM TAT

Ba doan gen NSP2, ORFS5 va ORF7 cua 36 chung HP-PRRSV thu thap tai cac 6 dich thuc dia
trong cac nam 2009 - 2014 tir nhiéu tinh thanh da dugc giai trinh ty va phan tich twong dong gen
so v&i cac chung vacxin thuong mai ¢6 mat trén thi trudng. 6] gen ORFS, cac chung thuc dia co
muc tuong déng nucleotid/amino acid (%) 1an luot: 86,8-99,7/84,0-99.5; 89,0-93,8/83,2-96,9; 84,1-
98,8/88,1-92,1; 83,7-98,8/83,8-97,4; 83,3-98,5/81,4-96,9; 42,6-46,2/46,8-51,1 va 42,3-45,5/42,3-
47,7 twong ung so véi chung vacxin JXA1-R, P129 Fostera, ATCC VR-2332 Ingelvac, Resp PRRS
Ingelvac, BCL-PS 100, Amervac PRRS va Porcilis PRRS. O gen ORF7, cac chung thuc dia co6 su
tuong dong nucleotid (%) lan luot 91,1-99,7/94,7-99,1; 90,3-95,6/94,7-99,9; 90,6-99,7/94,7-99,9;
90,6-99,7/94,7-99,9; 41,9-46,0/52,8-55,8 va 42,3-46,1/52,8-56,9 so vdi ching vacxin JXA1-R, P129
Fostera, ATCC VR-2332 Ingelvac, Resp PRRS Ingelvac, Amervac PRRS va Porcilis PRRS. Su da
dang cao ctia cac ching thyc dia dya trén phan tich ORF5 va ORF7 dan dén murc tuong déng bién
dong 1én so véi cac chiing vacxin, nén viéc xac dinh chiing nhiém trén dan heo hay viing chin nu6i

c6 gia tri cho viéc chon vacxin pht hop va hiéu qua tét hon.

Tw khoa: HP-PRRSV thuc dia, NSP2, ORFS5, ORF7, Tuong déng gen, Vacxin

Comparison of genomic homology among the highly virulent field
HP-PRRSV strains isolated from 2009 to 2014 and
the PRRSYV strains of commercial vaccines
Do Tien Duy, Nguyen Tat Toan

SUMMARY

Three genetic fragments including NSP2, ORF5 and ORF7 of 36 field HP-PRRSV
strains isolated during 2009-2014 from several provinces were sequenced and analyzed on
genetic similarity in comparison with the commercial vaccine strains. At ORF5, field HP-
PRRSYV strains having the nucleotide/amino acid similarity level in comparison with those of
the vaccine strains: JXA1-R, P129 Fostera, ATCC VR-2332 Ingelvac, Resp Ingelvac PRRS,
BCL-PS 100, Amervac PRRS and Porcilis PRRS decreased gradually: 86.8-99.7/84.0-99.5,
89.0-93.8/83.2-96.9, 84.1-98.8/88.1-92.1, 83.7-98.8/83.8-97.4, 83.3-98.5/81.4-96.9, 42.6-
46.2/46.8-51.1 and 42.3-45.5/42.3-47.7 respectively. At ORF7, field HP-PRRSV strains hav-
ing the nucleotide homology level in comparison with those of the vaccine strains: JXA1-R,
P129 Fostera, ATCC VR-2332 Ingelvac, Resp Ingelvac PRRS, Amervac PRRS and Porcilis
PRRS decreased gradually: 91.1-99.7/94.7-99.1, 90.3-95.6/94.7-99.9, 90.6-99.7/94.7-99.9,
90.6-99.7/94.7-99.9, 41.9-46.0/52.8-55.8 and 42.3-46.1/52.8-56.9 respectively. The highly
genetic diversity among the field isolates basing on ORF5 and ORF7 analysis led on large
variation of homology in comparison with the current commercial vaccine strains.
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I. PAT VAN PE PRRSV duge phan chia thanh hai kiéu gen, typ
N L . o 1 (kiéu gen chdu Au) va typ 2 (kiéu gen Bic
Virus gy roi loan sinh san va ho hap ¢ heo My¥) (Snijder va Meulenberg, 1998; Allende va
(PRRSV) la mot virus RNA, soi don va ¢6 VO ¢ty 1999). Gen ctia PRRSV duoc cAu thanh tir
boc; thudc giong Arterivirus, ho Arteriviridae. 10 khung doc m¢ véi trong lugng phén tir vao
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khoang 15 kb. Thir tu sép xép gen 1an luot tir 5°-
UTR, doan gen mi hoa protein khong cau tric
“non-structural proteins (ORFla va ORF1b),
doan gen mi hoa proteins ciu trac (ORF2 dén
ORF7) va 3°UTR gan lién poly(A) (Snijder va
Meulenberg, 1998). NSP2 va ORF5 la 2 vung
gen thuong duoc sir dung dé danh gia sy tién hoa
va méi lién h¢ dich t& hoc phén tir cia PRRSV
do chung c6 su bién di cao; trong khi ORF7 ¢6
su bién di thip (Murtaugh va ctv.,1995; Fang va
ctv., 2004). ORFS5 Ia doan gen ma hoa protein
vo quan trong trong co ché gy bénh ciing nhur
kha ning kich thich sinh mién dich cia PRRSV
(Lopez va Osorio, 2004).

Nim 2006, dich bénh cip tinh gay réi loan
sinh san va ho hap xay ra tai tinh Jiangxi, Trung
Qudc véi ddc trung khac biét so véi trude day
va duoc dat tén la “hdi chung s6t cao trén heo”,
anh huong trén 2.000.000 heo voi ~ 400.000
heo bi chét. Nguyén nhan giy bénh duoc xac
dinh 1a PRRSV, tuy nhién virus cé dic trung
kiéu gen dot bién mat doan khong lién tuc (30
amino acid) ¢ doan gen NSP2 so véi chung vi-
rus c6 dién va hién tai dugce dat tén 1a chung
virus PRRS doc luc cao (HP-PRRSV) (Tian va
ctv., 2007). 0] Viét Nam, HP-PRRSV da lay lan
sang Viét Nam vao dau nam 2007 va gay ty 1é
chét cao trén heo (24%) (Feng va ctv., 2008).
Céc dot dich xay ra vao cac nam 2008, 2010 va
2012 da giy chét hang tridu heo trén ca nudc
(Cuc Thuy, 2013/2014).

HP-PRRSV phan 13p ¢ Viét Nam co6 dac
trung kiéu gen tuong ty nhu cac ching xuat phat
tir Trung Qudc (Nguyen va ctv., 2013). Mic du
phén tich ddc trung gen gitp ich rit nhiéu trong
viéc xay dung phuong an kiém soat dich bénh
bang vacxin, tuy nhién chura c6 nghién ctru hoan
chinh vé so sanh twong ddng giira cac chung
HP-PRRSV thuc dia v6i cac ching virus vacxin
thuong mai. Trong nghién ctru nay, ba doan gen
NSP2, ORF5 va ORF7 ctia 36 chuing HP-PRRSV
thu thap tai cac 6 dich thuc dia trong giai doan
2009-2014 duoc giai trinh ty va phan tich tuong
ddng gen so v6i cac chung vacxin thwong mai co
mat trén thi truong.
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II. VAT LIEU VA PHUONG PHAP
2.1 Miu va xir Iy miu

36 mau chung virus HP-PRRSV dugc thu
thap tur heo con cai sita méc bénh & 36 6 dich
PRRS khac nhau. Heo bénh trong khao sat co
ngudn gdc tir cac trai xay ra dich bénh ¢ nhiéu
tinh/thanh vao cac nam khac nhau (bang 1b,
biéu do6 1); heo bénh co6 cac biéu hién sbt cao,
tim tai, ri loan ho hip, tiéu chay, ty 18 chét cao.
Mb phdi va hach phdi dugc thu thap dé tién
hanh xét nghiém nguyén nhan gay dich bénh
béng ky thuat chan doan mé bénh hoc va RT-
PCR (Bénh vién Thu y, Truong dai hoc Nong
Lam Tp/HCM).

Mau md duoc nghién nhé voi nude PBS-1x
(huyén dich mé 10%) trong céc cdi sir vo tring,
thuc hién 1an luot & vi tri d& dang sat tring sau
mdi luot thao tac, dam bao tranh su nhiém chéo
giita cac mau. Thyc hién ly tim huyén dich mé
& 3000 vong/phut trong 5 phut dé thu hoach dich
md phia trén dung cho chiét tich RNA tong so.
RNA tong s6 dugce chiét tich theo huéng dan cia
bd kit Total RNA Isolation (Promega, Madison,
M¥). RNA chiét tich dugc tong hop ngay sang
dang cDNA (bén trong bao quan -20°C) bang
mot hon hop phan tmg Master mix TOPscript™
Reverse Transcriptase (TOPscript™ cDNA
Synthesis kit, Enzynomics, Korea) trong diéu
kién nhiét phan trng 50°C (trong 1 gio).

2.2 Primer (mdi) va PCR nhan ban sin phim
gen

Ba cap moi dic hiéu cho nhan ban 3 doan
gen NSP2, ORF5 va ORF7 cua HP-PRRSV
dugc thiét ké (Primer3: http:/primer3.ut.ce/)
dua theo sanh dong (alignment) cac ching tham
khao VR-2332 (PRU87392), JXA1 (EF112445)
va 07QN (FJ394029) tir ngan hang gen NCBI.
Trinh ty primer thiét ké cho nhan ban phan doan
gen NSP2 vdi kich thudc san phim 667 base
pair (bp): NSP2-F 5’-AAAGACCAGATG-
GAGGAGGA-3’ va NSP2-R 5’-GAGCTGAG-
TATTTTGGGCGTG-3’. Tuong tu, trinh tu
primer thiét ké cho nhan ban doan gen ORFS5 va
ORF7 hoan chinh 1an lugt véi kich thudc 826 bp
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va 697 bp: ORF5-F 5’-GGCAATGTGTCAG-
GCATC-3’, ORF5-R  5-CTGGAGCCGT-
GCTATCAT-3’; va ORF7-F 5’-ACTCAGC-
CATAGAAACCTGGA-3’vaORF7-R
5’- CATGGTTCTCGCCAATTAAA-3’.

Phan tng PCR dugc thuc hién vai tong phan
tmg 13 20 pl, bao gébm: 10 pl Master mix 2X
TOPsimple™ PreMIX (aliquot)-Forte (Enzy-
nomics, Daejeon, Korea), 1 pl moi ngugc va
xuoi (10 mM), 2 pl khuoén cDNA va 7 pl nude
DEPC. Phan ting PCR dugc thyc hién theo chu
trinh luan nhiét nhu sau: 95°C trong 5 phut (kich
hoat enzym va tién bién tinh); va 40 chu ki ¢
94°C trong 30 gidy, bét cip ¢ 58°C trong 60 gidy
(hoac 55°C cho primer NSP2), kéo dai ¢ 72°C
trong 60 gidy; va giai doan kéo dai san pham sau
cung ¢ 72°C trong 7 phut.

2.3 Giai trinh ty va phén tich twong dong gen
San phiam PCR dic hiéu cho NSP2, ORF5

hay ORF7 dugc nhan dién trén gel dién di (aga-
rose) khi so véi thang chuan (ladder 100bp). Sau
d6 chiing duoc cat chinh x4c va lam tinh sach
theo huéng dan tir bo kit thwong mai (Wizard ®
PCR Preps DNA Purification and PCR Clean-
Up System, Promega, US) trude khi gui di giai
trinh tu ¢ phong thi nghiém sinh hoc phan tu
(Sol Gent Co. Ltd., Daejeon, Korea).

Két qua giai trinh tu ctia 36 ching virus dugc
phan tich twong dong gen v6i 7 ching tham
chiéu va 7 chung vacxin thuong mai (bang 1a)
tham khao tir ngan hang gen. Cac phan mém st
dung dé thue hién tanh dong, nhu Clustal W, Bi-
oedit. Cay sinh dong xay dung theo neighbor-
joining (maximum composite likelihood model)
va phan mém Mega 6; v6i gi tri bootstrap 1000.

I1I. KET QUA VA THAO LUAN
3.1 Pac trung gen cta 36 chiing PRRSV

Bang 1a. Chung PRRSV va ching vacxin tham khao sir dung trong nghién ctru

Tén ching/ma sé Québc gia/nam phan lap Kiéu gen Poan gen
Lelystad/M96262 Netherlands/1991 EU Gen hoan chinh
Lena/ JF802085 Belarus/2007 # #

#
VR2332/PRU87392 USA/1992 us Gen hoan chinh
CH-1a/ AY03262 China/1999 # #
JXA1/EF112445 China/2006 HP Gen hoan chinh
MB6/KM244761 Vietnam/2009 # ORF5
MN1/KM244763 Vietnam/2013 # ORF5
MB6/KM244762 Vietnam/2009 # ORF7
MN1/KM244764 Vietnam/2013 # ORF7
Porcilis PRRS/AY743931,Q324710 Vacxin EU ORF5, ORF7
Amervac PRRS/GU067771 # EU Gen hoan chinh
BCL-PS 100/GU187014 # us ORF5
RespPRRS Ingelvac/AF066183 # us Gen hoan chinh
ATCC VR-2332 Ingelvac/U87392 # us Gen hoan chinh
P129 Fostera/AF494042 # us Gen hoan chinh
JXA1-R/JQ804986 # HP Gen hoan chinh

EU: kiéu gen chdu Au; US, kiéu gen Béic My, va HP: kiéu gen djc lic cao
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Bang 1b. Cac chiing HP-PRRSYV thu thap thyc dia trong nghién cru

Vung dia ly Tinh Tén ching_nam thu thap
Béc Ninh D5/BN1/VN_2010
Béc Bo Ha Tay D6/HT1/VN_2009, D11/HT2/VN_2013
Hwng Yén D12/HY1/VN_2013
Binh Dinh D20/BDi1/VN_2014
Nam Trung Bo Binh Thuan D21/BT1/VN_2014, D27/BT2/VN_2014,
: D28/BT3/VN_2014, DA1/BT4/VN_2014
To. HCM D1/HCM1/VN_2013, D16/HCM2/VN_2014,
P- D33/HCM3/VN_2014
D2/DN1/VN_2013, D7/DN2/VN_2010,
D8/DN3/VN_2014, D14/DN12/VN_2014,
D19/DN4/VN_2012, D29/DN5/VN_2014,
Péng Nai D42/DN6/VN_2014, D43/DN7/VN_2014,
Pong Nam Bb D44/DN8/VN_2014, D4A9/DN9/VN_2014,
D51/DN10/VN_2014, D54/DN11/VN_2014,
D10/BD1/VN_2013, D13/BD2/VN_2014,
D15/BD3/VN_2014, D24/BD4/VN_2014,
Binh Dwong D30/BD5/VN_2014, D31/BD6/VN_2014,
D50/BD7/VN_2014
Ba Ria—Ving tau | D3/BRVT1/VN_2013
Bén Tre D23/BTr1/VN_2014
Tav Nam Bb Soc Trén D18/STO/VN_2014, D22/ST1/VN_2014,
y : 9 D32/ST2/VN_2014
An Giang DY/AG1/VN_2013, D9/AG2/VN_2013

36 chung virus PRRS thu thép trong nghién
ctru co dac trung gen tuong ty voi chiing virus
doc luc cao (HP-PRRSV), qua phan giai trinh
tu NSP2 (hinh 1). Két qua sanh dong gen NSP2
cho théy, 36 chung thu thap thuc dia cé sy dot
bién méat 90 nucleotid (30 amino acid), tuong tu
chung JXA1 (prototyp) & Trung Qudc va ching
07QN (prototyp) ¢ Viét Nam.

Su tuong dong nucleotid (amino acid) giita
cac chung thu thap thuc dia voi nhau bién dong
tir 85,2 (8,0) % dén 100 (100) % & gen ORFS5;
va 90,0 (83,0) % dén 100 (100) % & gen ORF7.

O cay sinh dong ORF35, 32/36 chung thyc
dia dugc phan vao cung nhanh véi chung HP-
PRRSV tham chi¢u (JXA1, Trung Qudc), trong
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khi 4/36 chung thyc dia ndm & phan nhanh ciing
v6i ching tham chiéu kiéu gen Bic My (VR-
2332). Su khac biét gen gitra cac ching thuc dia
nam giita hai phan nhanh trén rat 16n. Ngoai ra,
32 chung thuc dia ndm trong phan nhanh HP-
PRRSV ciling dugc phéan chia ra lam 4 phan
nhanh nhé trén cay sinh dong voi khoang cach
khac biét gen xa nhau (két qua khong trinh bay).
Tuong tu ¢ cay sinh dong ORF7, 30/36 ching
thuc dia dugc phan vao cung nhanh véi ching
HP-PRRSV tham chiéu (JXA1, Trung Qudc),
trong khi 6/36 chung thuc dia nim ¢ phan nhanh
cung v6i chung tham chiéu kiéu gen Bic My
(VR-2332). 30 ching thuc dia ndm trong phan
nhanh HP-PRRSV ciing dugc phén chia ra lam
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Su da dang kiéu gen ORF5 va ORF7 trong
cac chung HP-PRRSYV thu thép trong nghién ctu
hinh thanh rat nhanh sau khi chung virus dau tién
(07QN) vao Viét Nam nam 2007 (Metwally va
ctv., 2010). HP-PRRSV & Trung Qudc duge phan
biét dua vao su dot bién mat doan khong lién tuc
30 amino acid dugc ma hoa ¢ gen NSP2 (An va
ctv., 2007; Tian va ctv., 2007), va sy dot bién mat
doan 16n hon dén 68 amino acid & chung phan
1ap gan day (Li et al,, 2009). Mic du ¢ dic tinh
NSP2 giéng nhau, nhung 36 ching HP-PRRSV
trong nghién ctru nay lai cé su khac bi¢t 1on &
gen ORFS5 va ORF7, qua phan tich cay sinh dong
(hinh 2). Su khac biét, su bién di gitra cac doan
gen khac nhau gitta cac chung virus khac nhau
dua dén ganh nang trong viéc phong chong bénh
. khi vacxin PRRS hi¢n nay dugc xem nhu khong
Biéu do 1. Vi tri trai heo tai cac tinh/thanh c6 bao ho chéo (Murtaugh va Genzow, 2011) hay

dwoc thu thagp mau trong nghién ciru bao ho chéo rét thap. Theo hinh anh sanh dong &
2 phan nhénh nhé trén cy sinh dong véi khoang ~ Phan doan gen NSP2, cac chung vacxin chau Au

cach khac biét gen thap hon so vi ORF5 (két rat khac biét so voi chung vacxin Bic My va cac
qué khong trinh bay). chung HP-PRRSV thu thap thuc dia (hinh 1).
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VIR-ZIIZAMTINE ‘. G.AG. TG, “AT  AGGG . GCA . TH. G CF 2 aGa e FTeanaaa s T GT.A.T.GC T < &iTBhaclaalall
PRASANgelc vacoine . . 6. AG. .| | 6. AT . AGGC.GCG.TG.C.CT..C..T¥... LHEY GT.A.T.GC T < C..GAGC.GG.A. .
ATCC VR-21I2IngelvacPRRS . . G . AG. .| | G. AT . AGGC . GCG, TG. C.CF . .C. . TV, T GT.A.T.GC ¥ cc C..GAGG.GG.A. .
LS are PRIS o . . G.AG. . |[GA TG. .. BT L B T T GT...1GG. T cTTT T.COAGC.G.T. ..
AXATEFI12445 c.6.a6. . [6. Tl L TG LT, G, YWEL GTE. . TGG. ¥ TTTe T.EGAGE.G.T. . .
JXA1R PRRS vaccine c.6.aG. .| [&. TG. . . P, B B B T CTE. . TGE. . TTTE T.CCAGC.G.T. ..
B1HEMIAH, c. 6. aG. . |6 A, .. €C..TG.C.CT. .CG.TTC CTC. .TGC. . TYTC. T..GAGETG.T. ..
D2OHAH_2013 c.6.a6.. |6, Td. . . C..TG.C.CT..CACTITC GTC. .TGG. - TTTC T.CGAGETG.T. ..
DIBRVTIVH_2013 C.G.AG. . |G, TG. . .GGC. .C. . TG.C.CF. .CGOTTG. GTC. . TGG. . TTTC T.CGAGCTG.T. ..
DEDHVH_2010 C.G.AG.. |G. ¥TG...GGC..C. .TG.C.CT..CG,.TTG. GTC. . TGG. . TTITC T..GAGCTG.T. ..
T1VH_2009 C.G.AG. . |G. TG...GGC..C..TG.C.CT..CGCTTC, GTC. . TGG. z TTTC T.CGAGCTG.T. ..
DN 2010 ..G.aG.. [Ga TGG. .GGC..C. . TG.C.CT..CG, TTG., GTC. . TGG. = TTTC T.CGAGE.G.T. ..
A, c.c.aG. .| |&. Wi RO b T T & L O B Ry s 2 TYTC ¥ CAECE . T
DRAGAAH_2013 c.¢.a6..| [6. ¥G., .00C..C. . TC.C.CV..CO.TFC. . cun CTC. . TGG. e BTG OB o2 2 T o GAOCES.Ta o
DAWBOAH_2013 C.0.AG. .- |a. FA., OAC. -G, s TC. G CF . sCB, TTG . v aany GTC. . TGG. A TETC.OA. 22« T s, CAGCT AT ..,
B11MT 2N _2013 c.G.aG. . [0, ¥G. , . BEC. .G, TR+ GaCF . . GG TAG. GTC. . TGG. e e i FTTC.GAL 22 a T s GAGGT G T ey s
DAZMVATH_2013 c.6.aG. .| |[6G. TG...GGC..C. .TG.C.CT..CG.TTC. . GTC..TGG. e TEVC.GA. . T GAGETG. ¥y .
D LDDZVH_2014 C.G.AG.. |G. TG...GGC..C..TG.C.CV..CG.TVC. . GTC. . TGG. s TFTC.GAL o0 o T2  GAGETG. Tyt
DIH_2014 €.6.AG. .l [G. ¥TG...GGC..C. .TG.C.C¥..CG.T¥C. . GTIC. . TGG. cen WEVC.GN. L. T CAGENG. Y,
BURMCHMEATN_T014 C.G.AG. .| |[G. Wiy B G TG BT vy B0 TWE . el GTE. . TGG. i TG Ol e T GROCT G T
DURSTOAN_2014 c.6.aG. .| [6. TG, + L BEC. €.  TC.C.CF. .G . TTC. ooy CTE. . TEE. f e FETC.GR. <. . .T. . CACCTG. T,
D1LDHAVH_2012 c.G.AG. .| |6, TB. . .GBC: . C:  TC.C.CF..E3. TTC. «oans CTC. . TGG. e TATC.OA. <2« o T. . CAGETG.T. . .
DZOBH_2014 C.o.AG. .- [o. TG. . .GEBC..C. . TG.C.CF..CG, ITG. GIC. . 1GG. . S TTITG.GA. oot T . GAGGT G T o
B21BTIVH_2014 C.G.AG. . |G. FG. . . GGC. €. . TG.C.CT. .CG. TTG. GTC. . TGG. e e i TTTC.GAL e 2o o T . GAGETG. T u s
DZZETIVN_2014 C.G.AG. . |G. TG. . .GGC..C. . TG.C.CT..CG.FFC. GTC. . TGG. e e TTTC.GAL o0 o T, . GAGETG. .\
DZIMTEVN_2014 €.6.AG..  [G. TG. ..GGC..C..TG.C.CT..CG.TTC., GTC. . 1GG. c e XE¥C.GA. ... . T..GAGCTG.¥. ..
_zoa c.G.aG. . [G. TG. . .GGC..C..TG.C.CT..CG.TTG, GTC. . TGG. = L TFTEC.GA. ... . T..GAGETG. V...
DT HAN_2014 cieing. || el ¥E . BEC. LCI TG CICY i Ch, VT, eTC.  Yas. ILiTINYC . OK: - .. T COROCL LY |
SAMTA 2814 c.¢.AG. .| |G TA  BBC . G i TEL G CF . GG, FFC. « o in i CTC. .T6C. L AauTATC T..GAGETG.T. ..
MBSO 2E1% c.a.a6.. |6, ¥4.,.G06C..C. . TG, G.CV..CT. ITC. GTC. .TGG. s TATC T..0AGCTG. V...
B C.G.AG. . |G, FG. 2 BEC . G, TOG.CT. . GG TTG. GTC. . TGG. sa s TTTC T. . GAGCTG. Y.
BaT R 7014 c.6.aG. . |G. TG...GGC..C..T6G.C LCG.TTC. GTC..TGG. T T..GAGCTG.T. ..
DAZSETZVN_2014 C.G.AG. . |G. FG. ., .GGC..C, . TG. € .EG.TTC, GIC. . TGG. Pl LR T..GAGETG.T. ..
ICMIH_2014 €.6.AG. .| [G. TG. ., .GGC..C, . TG, € €G.TTC, GTC. . TGG. ey TTTC T..GAGETG.T. ..,
BABTAVH_2014 c.6.a6.. [6. ¥G.,.66C..C..TG.C L PE E - R GTC. . TGG. i ve ¥..CAGCYO.T., .
014 c.¢.AG. .| |6 TG...GGE. . €. .TG. € S TTE . CTE. . TEC. H Te T..GACETG.T. ..
DALDHTAH_2014 c.0.A6. . |6, TG...GGEC..C..TG. € 3. TFC. caann GTC. . TGG. . TC TTCGAGE.G.T. ..
1 c.g.86.. |[o. TG. . .GOEC. .G, . TG. G SCB . TTC, . GIC. . 1GG. . TC T..GAGCTG. ...
2014 c.6.a6.. |G. TG...GGEC..C..TG.C LCG.TTC. . GTC. . TGG. L TC T..GAGCTG.T. ..
DERDTVH_2014 C.G.AG.. |G. TG...GGC..C..TG.C SEG.TTC. . GTC. . TGG. S TC T..GAGETG.T. ..
DELDHILVH_Z014 €.6.AG. .| [G. TG...6GC..C..TG.C CG.T¥C. . GTC. . TGG. i TC T..GAGETG.T. ..
DEADHIVH_2014 C.G.AG. .| |G TG...GGC..C..TG.C s BTG e e i GTC. . TGG. < e T..GAGCTG.T...
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LelystadMI5262 CCTTGTGAGAGAGCAAACACCCGACAACCCA GGTTCTGATGCCGGTGCCCTC CCC
AevaCPPRS MO . oo dnid e e TR s s e o 0 P e ] AT (] S I:l,.l
VR-23320087392 AC.TCA..T....TGGTGATT.TGTC.T. . CCGCAATGCATCTTCAGGCCGGCGACACCCTTGAGTGAGCC. .C. . CA. . T..C.CA. . TCGCGGAA.T
RespPRRSAngelvac vaccine A.C.TCA..T....TGGTGATT.TGTC.T..CCGCAATGCATCTTCAGGCCGGCGACACCCTTGAGTGAGCC. .C..CA..T..C.CA..TCGCGGAA.T
ATCC UR-23324ngelvacPRRS A . C.TCA..T....TGGTGATT . TGTC.T. . CCGCAATGCATCTTCAGGCCGGCGACACCCTTGAGTGAGCC. .C, . CA. . T, .C.CA, . TCGCGGAA. T
P129Fostera PRRS vaceine A.C.C....T....CTGT . TTATTTC,[—— JAGGCCAGTGACATCTTTGAGTGIGCC. .CC.CAG.T..T.CA. .GCGTAGAG. T
JURAEF12445 _ WS e TR SRR o o] o SR L | s CLCL T GCG—A. 6T
JEA1-R PRRS vaccine RCuiBuvi o Toa o CCGT, . TT Ge:ssC.C.T.GCG A.GT
DAHCRVN_2013 B e P BRSO o of o) (RS 1 | G.:oaC.C.T.GCA- - JATTT
D2/DMAVH_2013 ACownaaTo o o CCGT. . TT G....C.C.T.G6CG ATTT
DIBRUTIVN_2013 ReCivuwivaTaaa s GCGT, . TT G....C.C.T.GCG ATTT
D5/BHVN_2010 R Gl Ve o COGTE . T G:..C.C.Y.6GCA ATTT
DEMTA/VH_2009 Ao oo Taw s CCGT. . TT G....C.C.T.6CG ATTT
DTDN2VH_2010 B T Mo we B iaraw CCGT o1 ] G....C.C...GCG A.GT
DBOHIVN_2014 RColiwioTuaa o GCGT, . TT G....C.C.T.GCA ATTT
DI/AGIAN_ 2013 O S e e Pl ) BureaC.C.T.GCA|- - -JATTT
MOBIAN_2013 ACoB oo Touu s CCGT. . TT G....C.C.T.GCA ATTT
MAHT270N_2013 A.C.R..,:T..,.CCGT..TT| G.,..C.C.T.GCA ATTT
DA2HYA/UN_2013 S e S R TR oo e | G....C.C.T.GCA|- - JATTT
MIB02VN_2014 AC.A . oT. o . CCGT. . TT G....C.C.T.GCA ATTT
M5BO3VN_2014 A.C.R .o Tau JCCGT . TT| G....C.C.T.GCA ATTT
MEHCM2VH_2014 ReColoaiaTowi i GCOT. & TT] G....C.C.T.GCA ATTT
DAB/STONN_2014 A.C.A. . eT... . CCGT, . TT| BeiosC.C.T.GCA ATTT
MYDHAVN_2012 A.CoA....T....CCGT. . T G....C.C.T.GCA ATTT
D20/BOIAN_2014 RCueBivvoTaaaoGCOT, . TT G....C.C.T.GCA ATTT
DHBTVN_2014 P TR, R ol ol g | Geio.C.C.V.GCA ATTT
D2USTANN_2014 AC.A .. T, CCGT. . TT G....C.C.T.GCA ATTT
D23BTr/VH_2014 ReCuoBuowvnTaaa o LCGT. .TT| B....C.C.T.GCA ATTT
D24B04VN_2014 T A RO R o of o s 8 | G.,..C.C.T.GCA ATTT
D2T/BT2WN_2014 A.C.A....T....CCGT..TT| G....C.C.T.GCG ATT
D2EBTIVN_2014 R.C.A,.,.T....CCGT..TT| G....C.C.T.GCA ATTT
D29/DM5VN_2014 AColowinliai o CCGT ., . TT G.,..C.C.T.GCA ATTT
D30BOSVN_2014 R v e BT e e | G....C.C.T.GCA| - |ATTT
D3 /BO6VN_2014 ACoA oo Tou . CCGT. . TT G....C.C.T.GCA ATTT
DIVST2VN_2014 RiCoabBiinaTuuwu . CCGT: 1T BeiauCiCuT.GCA ATTT
DI3HCM3AN_2014 [ R e peeeee o o o R g | G....C.C.T.GCA ATTT
D4LBTAVN_2014 AC.A oo Tou . CCGT, . TT G....C.C.T.GCA ATTT
DA2DNGN_2014 R TR O el el | G....C.C.T.GCA ATTT
DA3DNTVN_2014 ReColownsTanwadCCOT, «TT BaieaCiCossGCO A.GT
D44DNBVN_2014 A.C.A....T....CCGT..TT | ity i B ATTT
D4DHIVH_2014 AC.A .o oTou o . CCGT. . TT G....C.C.T.GCA ATTT
D50BOTYN_2014 ACoByovoT.us CCGBT,.TT G....C.C.T.GCA ATTT
D51DHAVH_2014 [ S ety RIS, e of o B | G...C.C.T.GCA ATTT
DSADH1VN_2014 AC.A ... T. . CCGT. . TT G....C.C.T.GCA_ |ATTT

Hinh 1. Cdc ving dét bién mat doan (dwoc ké khung) trén gen NSP2: so sanh giira cac
chung virus vacxin (chdu Au, Bac My va HP-PRRSV Trung Quéc) véi 36 ching
HP-PRRSYV thu thap thwc dja trong nghién ctru.

Chung P129 Fostera (vacxin mdi) cling co
su dot bién mat doan (cung vi tri so v6i chung
HP-PRRSV nhung dut doan ngin hon) so voi
chung ¢6 dién VR-2332 va cac ching vacxin
Bic My.

3.2 Mirc twong dong gen so v6i cac chiing
vacxin

O gen ORFS5, cac chiing thuc dia c6 su twong
ddng nucleotid (%) 1an luot 13 86.8-99.7, 89.0-
93.8, 84.1-98.8, 83.7-98.8, 83.3-98.5, 42.6-46.2
va 42.3-45.5 tuong ung so vo&i ching vacxin
JXA1-R, P129 Fostera, ATCC VR-2332 Ingel-
vac, Resp PRRS Ingelvac, BCL-PS 100, Amer-
vac PRRS va Porcilis PRRS. Tuong tu, su tuong
d6ng amino acid (%) lan luot 13 84.0-99.5, 88.1-
92.1, 83.2-96.9, 83.8-97.4, 81.4-96.9, 46.8-51.1
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va 42.3-47.7 so v6i chung vacxin JXAI-R,
P129 Fostera, ATCC VR-2332 Ingelvac, Resp
PRRS Ingelvac, BCL-PS 100, Amervac PRRS
va Porcilis PRRS, tuong ing (bang 2).

O gen ORF7, cic chung thyuc dia co sy tuong
dong nucleotid (%) 1an luot 1a 91.1-99.7, 90.3-
95.6, 90.6-99.7, 90.6-99.7, 41.9-46.0 va 42.3-
46.1 tuong tng so voi chung vacxin JXAI-R,
P129 Fostera, ATCC VR-2332 Ingelvac, Resp
PRRS Ingelvac, Amervac PRRS va Porcilis
PRRS. Tuy nhién, sy twong dong amino acid
(%) lan lugt 13 94.7-99.1, 94.7-99.9, 96.6, 94.7-
99.9, 52.8-55.8 va 52.8-56.9 so voi ching vacxin
JXA1-R, ATCC VR-2332 Ingelvac, Resp PRRS
Ingelvac, P129 Fostera, Amervac PRRS va Por-
cilis PRRS, tuong ung (bang 2).
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Bang 2. Sy twong dong (%) nucleotid va amino acid (ORF5 va ORF7) giira 36 chiing
HP-PRRSV thu thap thiwc dia trong nghién ctru so vo&i cac 9ht’mg virus vacxin
(chau Au, Bac My va HP-PRRSV Trung Quoc)

Cac loai vacxin PRRS
i ) Kiéu gen
Kiéu gen chau Au Kiéu gen Bac My HP-
Sv khac biét PRRSV
[%]
Amervac Porcilis Resp PRRS AT§3C32V R- BCII(;;)PS P129 JXAI-R
PRRS PRRS Ingelvac Fostera )
Ingelvac Bestar
ORF5
-nucleotid 42,6-46,2 | (42,3-45,5) | (83,7-98,80) (84,1-98,8) (83,3-98,5) | (89,0-93,8) | (86,8-99,7)
-amino acid | 46,8-51,1 | (42,3-47,7) | (83,8-97,4) (83,2-96,9) (81,4-96,9) | (88,1-92,1) | (84,0-99,5)
ORF7
-nucleotid (41,9-46,0) | (42,3-46,1) | (90,6-99,7) 90,6-99,7) (90,3-95,6) | (91,1-99,7)
-amino acid | (52,8-55,8) | (52,8-56,9) | (94,7-99,9) (94,7-99,9) (94,7-97,4) | (94,7-99,1)

(-) pham vi bién dong twong dong

Cay sinh dong ORF5 (hinh 2) biéu dién mbi
lién hé phan tr gitta cac ching tham chiéu,
chung vacxin thuong mai va cac chuing PRRSV
thu thap thuc dia trong nghién ctru. 32/36 chiing
virus thuc dia nam trong phan nhanh cta ching
PRRSV doc luc cao Trung Qudc (JXA1/2006)
va ching HP-PRRSV vacxin (JXA1-R); trong
khi 4/36 chung thuc dia ndm trong phan nhanh
v6i chung cb dién Bic My (VR-2332) va céc
chuing vacxin nhu RespPRRS Ingelvac, ATCC
VR-2332 Ingelvac va BCL-PS 100. Chung
vacxin P129 Fostera la chiing phan nhanh trung
gian giita ching PRRSV ¢6 dién va ching HP-
PRRSV. Su tuong dong (%) gitta ching thuc
dia va cac chung vacxin trinh bay ¢ bang 2.
Khéng co ching thyc dia trong nghién ctru ndm
trong phan nhanh kiéu gen chau Au (Lelystad
va Lena/Belarus).

O cay sinh dong ORF7 (hinh 2), 30/36 chiing
virus thuc dia nam trong phan nhanh cua chung

PRRSV ddc luc cao Trung Qudc (JXA1/2006)
va chung HP-PRRSV vacxin (JXA1-R); trong
khi 6/36 chung thuc dja nam trong phan nhanh
v6i ching ¢ dién Bic My (VR-2332) va cac
chung vacxin nhu RespPRRS Ingelvac va
ATCC VR-2332 Ingelvac. Tuong tu ORFS,
chung vacxin P129 Fostera 1a chung phan nhanh
trung gian gitta ching PRRSV ¢ dién va ching
HP-PRRSV; trong khi khong c6 chung thyc dia
trong nghién ctru ndm trong phan nhanh kiéu
gen chiu Au (Lelystad va Lena/Belarus).

Su khac biét gen gilta cac ching PRRSV
kiéu gen chau Au va kiéu gen Bic My la rat
16n (>50%). Cac chung PRRSV mang kiéu gen
chau Au ciing ¢6 su da dang 16n v6i su khac
biét 1én dén 18,2% & gen ORF5 va 12% & gen
ORF7 (Shi va ctv., 2010); trong khi cac chung
mang kiéu gen Bic My duoc phan lam 5 nhom
chinh, trong d6 su khac bi¢t gita cac nhom
khoang 10% trong phan tich lién hé gen PRRSV

21
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Hinh 2. Hinh anh céy sinh dong (ORF5 va ORF7) gitta 36 ching HP-PRRSYV thu thap thyc
dja trong nghién ctru cung voi cac chidng virus vacxin (chau Au ~EU, Bac My ~NA va
HP-PRRSV Trung Quoc) (M: ching tham chiéu; ®: chung vacxin).

toan cau cua Shi va ctv. (2010). HP-PRRSV
1a chung m&i ndi c6 ngudn gde tir chung Bic
M§ nhung sy khac biét 16n do su dot bién mat
doan 30 amino acid dugc ma hoa & gen NPS2
(An va ctv., 2007; Tian va ctv., 2007), va ciing
phén tach thanh mot nhanh riéng trén cdy sinh
dong ORF5 (Nilubol va ctv., 2012; Nguyen va
ctv., 2013). Su dot bién mat mot vai nucleotid
0 gen NSP2 cling dugc bao cdo trén cac chung
PRRSV gay bénh ¢ My nam 2001 (Han va ctv.,
2006). Tuy nhién, sy dot bién mat doan duoc
loai trur 1a nguyén nhan lam tang doc luc 1én cao
ctia PRRSV trong cac 6 dich “sét cao trén heo”
& Trung Qudc nim 2006 (Zhou va ctv., 2009).

Cac chung HP-PRRSV thuc dia trong nghién
cuu co6 su da dang rat cao trén cay sinh dong

22

ORFS5 khi phan chia lam 2 phan nhanh 16n; trong
d6 & phan nhanh HP-PRRSV, 32/36 chung tiép
tuc phéan chia thanh it nhat 4 phan nhanh nho
véi su khac biét 3,2-6,7% so véi chung JXA1
(JXA1-R). Su khac bi¢t gilra cac phan nhanh
nho nay cuia cac ching thyc dia rat 16n (8,2%);
trong khi ching khac biét voi cac ching ¢ phan
nhanh VR-2332 c6 dién dén 16,7% (két qua
khong trinh bay).

ORF5 dugc danh gia va nghién ctru nhiéu
voi vai tro chinh mang epitope kich thich sinh
khang thé trung hoa (Lopez va Osorio, 2004),
tuy nhlen sy dap tng mien dich trung hoa nay
rat yéu va cham hodc khong c6 & mét sb ca
thé heo (Yoon va ctv., 1994; Chand va ctv.,
2012); nguyén nhan co thé do su hién dién
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“decoy epitope” & GP5 (ma hoa tir ORFS5) co
kha ning danh lira dap Gmg mién dich nén tri
hodn san sinh khang thé trung hoa trén vat chi
(Ostrowski va ctv., 2002).

Hiéu qua vacxin phy thudc nhiéu vao sy
trong dong gen giita cac chung PRRSV luu
hanh thuc dia voi ching virus vacxin st dung
(Murtaugh et al., 2002; Charerntanakul va ctv.,
2012) ké ca & vacxin nhuge doc hay bét hoat.
PRRS vacxin chua bao vé hoan toan su nhiém
trung v6i ching twong dong (trich dan boi
Charerntanakul va ctv., 2012) hay ching khong
tuong dong (Leng va ctv., 2012; Park va ctv.,
2014), ma chi lam giam thiéu cac tridu ching
1am sang, bénh 1y qua gy nhiém thuc nghiém
trén heo dugc tiém phong; cling c6 nghién ciu

cho thay khong c6 su bao h chéo (Murtaugh
va Genzow, 2011). Hiéu qua chéng lai sy nhiém
trang HP-PRRSV tir ching tuong dong nhugc
doc duge danh gid & mot s6 nghién ciru gan day
(Tian va ctv., 2009; Wang va ctv., 2011; Lu va
ctv., 2014) mang dén htra hen trong viéc kiém
soat HP-PRRSV.

Vacxin nhuoc dc trong dong cao voi chiung
gy nhiém c6 tac dung bao vé hiru higu thu
tiém phong (Tian va ctv., 2009; Wang va ctv.,
2011; Lu va ctv., 2014), tuy nhién mot sd nguy
co ciing mang dén tir vacxin séng nhuoc doc
can dugc thao luan khi str dung nhu sy bai thai
virus vacxin, sy tai to hop gitra ching thuc dia
véi ching vacxin (Li et al., 2009), hay su trd lai
cuong doc cua chung vacxin.
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— D41BT4/vH 2014
D2Y/ONSVN 2014

D24/BD4/NN 2014
D21/BT1VN 2014
D27/BT2MVN 2014

# Jx41 R PRRS vaccine

> || axat T 2008

D43/OMNT VN 2014
D7/ON2rVN 2010

E| Lms.ﬂsTNN 2014

D14/DMNAM 2014
DEHT/¥N 2009
DAS/DNAM 200 2

i B MBEAN 2000

|- DO/AGT VM 2012
S
D2ZHCM AWM 2014

D15BD03N 2014

. D21 /BDEAN 2014
D1 SHCMZAVM 2014
AYDEHDMNA1VN 2014

3BRVTIVN 2013

44/DNEMVN 2014

12/ED2NN 3014

D22/STZAM 2014

D22/BT2VMN 2014

DA1/HTZ AN 2013
D1ZMYIVI 2013
DE1/DNTOAN 2014

DIHCMAAN 201 2
D2/DMAMM 2013
D22/STAN 2014
N AN 2013
D20/BDinh AN 2014

EEB
a5||D23iBTrarvi 2014
DSBMN1/YN 2010

D4QDMAVM 2014
DES0BDAVM 2014

DBDMIMNVN 2014

W VR-2332

@ RespP RRS/Ingehac vaccine

@ ATCC YR-Z332/Ingelvac waccine

W CH-1a/Ta
@ P129/Fostera P RRS vaccine

,7 M Lena/Belarus

. M Lelystad

- @ Amenac/PRRS waccine
&5 | @ Fomilis PRRS wecine

Hinh 2 (tiép tuc)

HP-PRRSY chinese like

MNA genotype

EU genotype
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IV. KET LUAN VA KIEN NGHI

Thuc té da dang cao ¢ hai phan doan gen
ORFS5 va ~ORF7 cua cac chung thuc d;a HP-
PRRSV dan dén c6 sy tuwong dong rat bien
dong gitra chiing so v6i cac chung virus vacxin
thuong mai.

Su bién dong kiéu gen ciia HP-PRRSV va
khac biét 16n so voi chung virus vacxin gay
kho khan khi Iya chon vacxin phong bénh. Xac
dinh ching nhiém trén dan heo hay ving chin
nuoi co gia tri cho viéc chon vacxin phu hop va
hiéu qua tét hon. Phat trién chung virus vacxin
nhugc doc tur phan 1ap thuc dia hay vacxin da
gia gdm nhiéu chung mang nhiéu hira hen trong
chién lugc phong chéng bénh do PRRSV.
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