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TOM TAT

Nghién cliu nay nham phan tich, so sanh su bién ddi vé hé gen va déc luc & cac ching vi rit gay
bénh tai xanh PRRS dugc gay nhugc doc qua 95 lan tiép truyén trén dong té bao MARC-145 (ki hiéu
BG895) so vdi chuing cudng doc goc (ki hiéu BG81) dugc phan lap tir heo thuc dia tai phia Bac Viét
Nam. Két qud cho thdy, da co su thay déi ro rét vé doc luc: heo bi tiém chiing géc BG81 ¢6 than
nhiét tang cao, sét trén 41°C, thai gian s6t kéo dai 12 ngay, keém theo nhimg biéu hién bénh ly clia
hoi chiing réi loan hé hap va sinh san, nhu biéng an, bo an, ludi van déng, mi mat sung, ndi chdm
do ¢ vanh tai va toan than; trong khi dé, heo dugc tiém chiing vi rit da qua 95 lan tiép truyén BG895
c6 than nhiét n dinh trung binh 39,5°C, khéng qué 39,9°C, an uéng, hoat déng binh thudng. Hé
gen clia cac chiing vi ritqua nhiéu ddi tiép truyén cé sai khac dang ké nhung dé dai ludn duoc bao
ton 13 15.321 bp. O chiing nhugc doc vao ddi tiép truyén thir 95 (BG895) da xay ra 38 dot bién thay
thé nucleotide dan dén thay déi 14 amino acid. Hau hét cac dot bién (khodng 65%) da xay ra trudc
dai tiép truyén thi 50. Su thay di 14 amino acid dugc phan bé trén cac protein khéng cdu tric
Nsp1, Nsp4, Nsp9, Nsp10, va cac protein cau tric GP2, E, GP3, GP4, GP5 va N. Dac biét, cé hai dot
bién thay thé trong cing mot bd ma da xay ra trén ORF3, dan dén dot bién phenylalanine thanh
leucine (F143L). Protein cau triic M va 8 protein khong cau tridc Nsp2, Nsp3, Nsp5, Nsp6, Nsp7, Nsp8,
Nsp11 va Nsp12 trong sé 19 protein clia vi rit PRRS dugc bao tén, khong xay ra dot bién, nén duoc
xem la khong lién quan véi qué trinh nhugc doc clia vi rat. Vung gen bidu hién protein cdu tric
nhé nhat E co mdc do dot bién cao nhét trong cac protein da phan tich va dugc xem la déi tuong
¢6 tinh bién déi cao. Nhiing bién ddi nay dugc xem 1a co s& phan t clia tinh nhugc doc clia céc
chling vi rit PRRS gay hoi chiing réi loan sinh san va ho hdp trén heo. Két quéa phan tich so sanh
gen gilta chiing vi rit nhugc ddc BG895 va chiing goc cudng ddc BG81 nay cung cap dir liéu phan
tlr lam co s& cho viéc kiém tra gidm sat dac diém phan tir cdia giéng nhugc doc gée dung trong

ché tao vac-xin phong bénh tai xanh PRRS tai Viét Nam.
T khoa: bénh tai xanh, héi chiing réi loan sinh san va hé hép, PRRS, vac-xin, vi rdt nhugc déc

MG PAU

Hoi chiing r6i loan sinh san va ho hdp & heo (PRRS,
porcine reproductive and respiratory syndrome) la
bénh truyén nhiém nguy hiém, véi cdc dic diém réi
loan sinh san, nhu sdy thai & heo nai va suy giam
duong ho hép, dic biét & heo bu siia; ngoai ra, xuit
hién cdc n6t chdm d6 trén tai & moi la tudi, nén
con dugc goi la ”bénh tai xanh”. Bénh xdy ra cht yéu
& nhiing vung doéng bing c¢6 méit dd chan nudi cao,
trung binh cti hai ndm mot 14n tdi bung phat trén dién
rong. Cho dén nay, bénh van dang tiép tuc xay ra va
gay thiét hai 16n d6i v6i cac nude c6 nganh chan nuoi
heo phit trién. Tic nhan gay bénh 13 mot loai vi rit
thudc nhom Arterivirus, ho Arteriviridae, bd Nidovi-
rales. Dya vao kiéu gen (genotype), vi rat PRRS dugc
chia lam hai loai: kiéu gen chau Au (type I) va Bic My
(type II). Tuy b6 tri sdp xép trat tu gen giéng nhau,
nhung déc tinh ctia b gen, d6 dai cdc gen va dic tinh

sinh hoc (tinh gay bénh, tinh sinh mién dich) cta cac
chiing thudc 2 dong vi rat PRRS nay 13 khic nhau ',
Céc virat thudc cing moét dong ciing c6 sy khac nhau
vé cac chubi nucleotide, nhit la dong Bic My.

B¢ gen cuia vi rut PRRS la phan ttt RNA sgi don, mach
duong, c6 vo boc bén ngoai, dai khoang 15,3 - 15,5
kb tuy theo dong virut, gom 10 khung doc mé (ORF):
ORF1la, ORF1b, ORF2a, ORF2b, ORF3, ORF4, ORF5,
ORF5a, ORF6 va ORF7°. Trong d6, ORFlava ORF1b
(ORF1a,b) ndm gin ddu 5, ma hoa cho phtic RNA- de-
pendent RNA polymerase, chiém khoang 75% trinh
ty ctia bd gen. Phia d4u 3’ chda nhiing ving gen
ma hod cho céc protein cdu tric (ORF2-7) ctia vi rut,
trong d6, ORF2-3-4 la cac gen ma hod protein chic
ning GP2-3-4, dugc glycosyl hoa; ORF5 ma hoa gly-
coprotein vo ngoai (GP5) mang tinh khang nguyén.
Tiép theo la ORF6 ma hoa cho protein mang M va
ORF7 cho protein nucleocapsid N, la 2 protein ndi
mang khong dugc glycosyl hda, nhung c6 tinh khang

Trich dén bai bao nay: Thy B A, Hoa L T, Hanh T X, Thuéc T L. Phan tich bién d8i gen ctia chiing vi rit
gay bénh tai xanh (PRRSV) qua qua trinh tiép truyén trén té bao tir ching vi rit thuc dia. Sci. Tech.

Dev. J. - Nat. Sci.; 4(4):857-867.
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nguyén va c¢é muc do bao ton cao. Céc gen c6 dic
diém g6i du mot phan 3’ ctia gen trude véi phan 5°
clia gen sau, gen sau tan dung mot phan cudi chudi
nucleotide ctia gen trudc lam promoter hoat dong 2.
Trong qua trinh tiép truyén vi rut PRRS trén té€ bao
MARC-145, & cic doi tiép truyén nhat dinh xay ra
cac bién déi nucleotide, dan dén thay d6i amino acid

& mot s6 protein >7

. Viéc nghién ctiu so sanh bién
d6i hé gen gitia cdc chung thu dugc tlit qua trinh tiép
truyén ching géc cudng doc qua nhiéu dsi cho dén
lac thu hoach lam giéng gbc vac-xin thong qua viéc
gidi trinh ty ctia toan bo gen, tii d6 phan tich sai khac
thanh phan nucleotide va amino acid ctia tling gen va
ca bd gen d€ xem xét moi tuong quan gitia gidm doc
luc va ting doc lyc trong qua trinh st dung vic-xin,
1a can thiét.

Trong bai bdo nay, chung t6i trinh bay két qua danh
gid doc luc cdc chung vi rat PRRS thu dugc qua 95
lan tiép truyén trén dong té bao MARC-145 tii chung
cuodng doc gbc duge phén 1ap tu heo thyc dia tai Viét
Nam va phan tich cac bién d6i trong bo gen nhim
cung cdp dii liéu phén ti 1am co s cho viéc kiém tra
gidm sat ddc diém phan tl cta gidng nhugc doc gbc
duing trong ché tao vic-xin phong bénh PRRS & nuée
ta.

VAT LIEU VA PHUONG PHAP

Vat liéu thi nghiém

Chung vi rat BG8 cudng doc dugc phan l4p trén té
bao MARC-145 tii heo thuc dia tai Viét Nam, ki hiéu
la BG81. Cac chung thu dugc tu viéc ti€p truyén
chting g6¢c BG81 trén t€ bao MARC-145 dugc ky hiéu
theo s6 14n ti€p truyén bat dau tii BG81 dén BG895
(tiép truyén doi thi 95).

Chuing TG34 dung cong tht thach la ching cudng
doc phan lap tu heo thuc dia 6 Tién Giang, dugc tiép
truyén 4 doi trén té bao MARC-145, va da dugc danh
gid doc luc trén heo thi nghiém & l4n tiép truyén thu
1.

Dong té bao MARC-145 do AAHL cung cip; mdi
trudng nudi cdy t€ bao EMEM (Minimum essen-
tial medium with Earle’s salts); huyét thanh bao thai
bé; lactalbumin hydrolysate 25%; sodium pyruvate
100 mM; L-glutamine 200 mM; N - 2 - hydrox-
yethylpiperazine - N - 2 - ethanesulphonic acid
(HEPES) 1 M; sodium hydrogen carbonate.

Dong vat thi nghiém: heo 35 ngay tudi, khoe manh,
khong c6 khang thé khing vi rat PRRS va khéng
nguyén vi rut PRRS (dugc kiém tra bing phuong phép
ELISA va RT - PCR).
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Tiép truyén vi rat nhiéu doi trén té bao
MARC-145

Tién hanh tiép truyén vi rat PRRS nhiéu doi trén t€
bao MARC-145 dugc nuoéi cdy trong binh T25. B6
sung 1 mL huyén dich vi rat vio méi T25. U t& bao
da nhiém vi rat trong ta &m 37°C, 5% CO,. Thay moi
trudng mai sau 24 gio nudi cdy. Theo doi va thu hoach
huyén dich vi rut khi bénh tich t€ bao dat 80%.

Xac dinh hiéu gia vi rat trén té bao MARC-
145

Té bao MARC-145 dugc nuodi cdy trong dia 96 giéng.
Huyén dich vi rut cin xdc dinh hiéu gid dugc pha
loang béc 10; cho 100 uL dich vi rut vao moi giéng c6
chta té bao theo tiing d6 pha loang, méi do pha loang
thyc hién 4 4n. U dia t& bao dd nhiém vi rat trong ta
4m 37°C, 5% CO,. Theo doéi t€ bao hang ngay, trong
vong 7 ngay. Sau d6, ghi nhan két qua, va tinh toan
hiéu gid vi rat (TCIDsp/mL) theo cdng thiic Reed va
Muench.

Gay bénh PRRS thuc nghié@m nham danh gia
doc luc chia cac chiing vi rut qua qua trinh
nhugc doc héa

Thuc hién 5 16 thi nghiém, méi 16 gom 3 heo 35 ngay
tubi. Tét ca cac heo thi nghiém déu dugc kiém tra
khéng nguyén, va khing thé khang bénh tai xanh
nhdm dam bao tinh chinh x4c ctia thi nghiém, chi giti
lai nhiing heo am tinh. Trong 5 16 thi nghiém, 4 16
dugc tiém 4 ching vi rat lan lugt la BG81, BG850,
BG875 va BG895 va 116 d6i chiing tiém dung dich
sinh Iy (PBS), véi liéu tiém 1039TCIDso/mL. Sau 28
ngay tiém vi rat, tién hanh cong thit thach véi ching
vi rit cudng doc TG34, liéu tiém 14 1030TCIDsp/mL.
Huyét thanh heo dugc thu vao céc thoi diém 0, 14,
21, 28, 42 va 49 ngay sau nhiém, va danh gid tinh
trang dép dng khang thé bang phuong phap ELISA
(LSIVET) theo huéng din ctia nha sin xuit.

Thu toan bé gen ctia vi rat va giai trinh tu

Hé gen ctia vi rit PRRS dugc thu nhan theo bo kit QI-
AampViral RNA kit ctia QIAGEN (buic) dya vao kha
nang két hgp RNA trén mang silicagel. Ti€p dén, RNA
dugc chuyén déi thanh cDNA, bing m6i ngau nhién
(random hexamer), stt dung b6 kit ctia hang Thermo-
Scientific. Thanh phan 20 puL dung tich phan ting
gom: 5 uL RNA t6ng s6 méi chung (10-20 ng/uL),
1 uL méi hexamer (100 pmol/uL), 1 uL dANTP (10
mM), 8 uL nudc khong c6 nuclease, 4 uL dém 5X,
1 uL enzym Maxima”™ Reverse Transcriptase (20
U/uL). Phan tng chuyén déi cDNA dugc tién hanh
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& 50°C/60 phut va vo hoat & 85°C/5 phut. San phdm
c¢DNA dugc bao quan & -20°C.

Phan ting PCR thuic hién tti khuén cDNA trong dung
tich 50 uL gédm: 25 uL PCR mastermix (Thermo Sci-
entific), 2 uL mdi loai méi (10 pmol/pL), 4 pL khudn
cDNA, 2 uL DMSO (dimethyl sulfoxide) va 17 uL
nudc khong c6 nuclease. Chu trinh nhiét PCR bao
gom 1 chu ky 6 98°C/30 giay, 35 chu ky & [98°C/10
gidy, 60-64°C/30 giay, 72°C/3 phut (diéu chinh tuy
phan ting)], chu ky cuéi ¢ 72°C/10 phut. an phim
PCR dugc dién di trén thach agarose 1%, nhudém béng
SYBR™M Safe DNA gel stain va quan sat sin phdm,
chup anh trén mdy soi gel Wealtec (My).

San phdm PCR dugc tinh sach béng b¢ kit GeneAll
Combo GP theo huéng dan ctia nha san xudt, tao
dong vao plasmid pCR-XL-2-TOPO dé luu trii toan
bo chubi gen va gtii di gidi trinh ty tai 1¥Base theo
phuong phdp “lao méi” tling doan (primer walking).
Trinh ty nucleotide cdc chubi dugc sip xép 16ng vao
nhau dé€ ¢ trinh ty day du toan bo gen.

KET QUA VA THAO LUAN

Hiéu gia vi rat qua 95 doi tiép truyén ching
cuong doc

Chung cudng doc goc dugc ti€p truyén trén té€ bao
MARC-145 d& thu nhén céc chung vi rat nhuge doc.
Két qua xdc dinh hiéu gid vi rut qua cac doi tiép truyén
dugc trinh bay trén Bang 1. Chung vi rut PRRSV
BG8I c6 kha nang nhan ban t6t trong té bao MARC-
145. O céc doi tiép truyén ddu tién (dén doi 10, P10),
kha nang thich Ging ctia vi rat con kém, biéu hién qua
thoi gian gy bénh tich CPE va hiéu gia vi rut, khong
qué 10%0 TCIDsp/mL. Sau doi thi 10, thoi gian xudt
hién bénh tich s6m hon, hiéu gid vi rut ciing cao hon
tlt 1092 TCIDsp/mL trd 1én. Sau 95 ddi tiép truyén
lién tuc, chling BG8 cang ngay cang thich ting tot trén
t€ bao so voi chiing géc ban dau.

Panh gia doc luc cta cac ching vi rit qua
qua trinh tiép truyén

Poc lyc cua cac ching vi rut thu hoach qua cac doi
tiép truyén dugc danh gia thong qua cic ddu hiéu lam
sang nhu dién bién than nhiét, kha ning vin dong, ho
hép, tinh trang dn udng, dudng rudt, ti1é tt vong, chi
tiéu huyét hoc, lugng khang thé trong huyét thanh...
Do diéu kién thuc nghiém gi6i han, ching tdi chi
kiém tra doc lyc ctia 4 chtng vi rut thu duge & 3 doi
tiép truyén la chung BG850 (doi thi 50), BG875 (doi
thit 75), BG895 (doi thu 95) va chiing goc BG81. Sau
khi gay nhiém vi rat, than nhiét cdc heo thi nghiém c6
su bién dong ro rét, tang giam khong ngting, biéu hién
s6t khong kéo dai lién tuc, ma 6 sy ngit quing, biéu

hién rd & cac 16 bi gay nhiém BG81, BG850 va BG875
(Bang 2). Sau 2 ngay nhiém, nhiét do co thé ctia heo
trong 16 BG81, BG850 va BG875 ting lén trén 40°C;
trong khi d6 16 BG895 van 6n dinh tii 39°C dén 40°C.
Dinh s6t va than nhiét trung binh & giai doan s6t ctia
cac heo khac nhau, trong d6 6 16 BG81 c¢6 nhiét do
trung binh la 40,5°C; v6i dinh s6t 1a 41,4°C cao nhét
trong s6 5 16 thi nghiém. Trong vong 21 ngay khao
sat, 100% cac heo thi nghiém trong 316 BG81, BG850,
BG875 sau khi nhiém déu s6t cao trén 40°C, cung
thoi gian s6t kéo dai v6i dinh s6t khac nhau nhu Hinh
1. Cung véi viéc kiém tra than nhiét heo thi nghiém,
cdc biéu hién lam sang cing dugc theo doi hing ngay.
Bang 2 cho thdy tét ca cic heo & 16 BG81, BG850 déu
it ven dong; vé tinh trang dn udng, c6 heo biéng én,
nhung c6 heo lai bd dn hoan toan; da s6 cac heo cd
biéu hién ho hép yéu (thé kho, thé d6c). Trong khi
do, cac heo trong 16 BG875, BG895 va d6i chiing hoat
dong binh thudng, mac du cac heo trong 16 BG875 cd
s6t nhe, nhung chi kéo dai khoang 3 ngay sau tiém.
Sau 28 ngay tiém vi rut, ching toi tién hanh cong thit
thach heo trong cac 16 thi nghiém néu trén véi chiing
cudng doc TG34. Két qua trén Bang 2 va Hinh 2 cho
thay, cdc heo dugc tiém chiing BG895 cd than nhiét n
dinh, dao dong trong khodng 39,5-39,9°C. Trong khi
dé, cac heo trong 316 dugc tiém chting BG81, BG850,
BG875 va 16 d6i chiing tiém PBS c6 than nhiét déu
tang trén 40°C, cao nhat 16 ddi chiing (40,7°C). Miac
dui véy, & tat ca cac 16 thi nghiém ciing nhu d6i chiing,
khong c6 heo nao chét; két qua nay cling tuong duong
v6i két qua nghién cdu clia To Long Thanh (2008) 8.
Dé dam béo tinh chinh xac ctia thi nghiém, trudc khi
gy nhiém vi rdt, ching to6i tién hanh kiém tra khéng
thé bing phuong phéap ELISA tit cdic mau huyét thanh
heo thi nghiém, chi diing nhiing heo c6 két qua kiém
tra am tinh. Sau khi giy nhiém, tién hanh thu mau
huyét thanh vao cic thoi diém 14, 21, 28, 42 va 49
ngay sau nhiém dé€ dénh gid tinh trang dap ting mién
dich sinh khéng thé. Két qua trén Hinh 3 cho thdy,
tl ngay thi 14 sau tiém vi rat, khing thé khing thé
khang vi rit PRRS méi dugc phat hién trong huyét
thanh & heo thudc 16 BG875 véi chi s IRPC ¢ mtic
thép (29,89). Pén ngay thi 21 sau tiém, cac heo 16
BG875 va BG895 déu cd khang thé, 14n lugtla 56,84 va
29,61. Dén ngay 28 sau tiém, ngoai trii 16 d6i ching,
cac heo trong tét ca cac 16 thi nghiém déu c6 khang
thé, cao nhat la 16 BG81. Tuy nhién, & cac 16 BG81,
BG850 va BG875, tinh trang dap ting khang thé mic
du ting cao nhung khéng 6n dinh, bi suy gidm sau 21
ngay dugc cong cuong doc. Trong khi d6, 16 BG895,
dap ung khéang thé dugc duy tri 6n dinh sau 21 ngay
cdng cudng doc (93,19 - 96,46).
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Bang 1: Hiéu gia vi rut cia chiing BG81 qua qua trinh tiép truyén dén d&i 95 (P95)

STT Doi tiép Thoigian  Hi¢ugiavi STT boi tiép Thoigian  Hiéu gid vi rut
truyén it truyén
thuhoach  TCIDs5)/mL thuhoach  TCIDs5y/mL
1 P1 96 gits 1032 11 P50 72 it 1070
2 P5 96 giv 1030 12 P55 72 gio 1070
3 P10 96 giG 1000 13 P60 72 gié 1070
4 P15 72 git 10%8 14 P65 72 git 1077
5 P20 72 git 1000 15 P70 72 git 1070
6 P25 72 gié 1063 16 P75 72 gié 1063
7 P30 72 gio 1070 17 P80 72 gio 1055
8 P35 72 git 1070 18 P85 72 git 1002
9 P40 72 gié 1070 19 P90 72 gié 108
10 P45 72 gio 1070 20 P95 72 gio 1070
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Hinh 1: Biéu d6 than nhiét heo sau khi tiém vi rat & 16 thi nghiém BG81 (A), BG850 (B), BG875 (C) so véi 16 thi
nghiém BG895 va |6 di chiing
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Hinh 2: Biéu d6 than nhiét heo sau khi cong cudng déc & 16 thi nghiém BG81 (A), BG850 (B), BG875 (C) so vdi 16
thi nghiém BG895 va 16 d6i chiing
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Bang 2: K&t qua khao sat déc luc cac chiing vi rut PRRSV théng qua cac triéu chitng 1am sang khi gay nhiém

PRRS thuc nghiém
Chung Than nhiét heo sau
khi tiém
BG81 S6t cao kéo dai 2 -
12 ngay
Pinh 41,4°C
Trung binh 40,5°C
BG850 S6t cao kéo dai tu
ngay thi 2 - 14
binh 41,1°C
Trung binh 39,8°C
BG875 Pinh 40,9°C
Trung binh 40,1°C
BG895 Pinh 39,9°C
Trung binh 39,5°C
béi Dinh 39,9°C
chiing Trung binh 39,4°C

Céc biéu hién 1am sang
sau khi tiém

Dbén ngay thd 2, tit ca
heo déu s6t cao trén
41°C, kéo dai 2 tuln.
Sau d6 than nhiét ha,
nhung van duy tri &
40,5°C dén 3 tuidn. Sau
nhiém, heo s6t cao nén
an udng it, van dong han
ché.

Sau 3 ngay nhiém, ca 3
heo déu sét trén 40°C.
DPinh diém la ngay thi
10 sau nhiém. Sau 12
ngay, than nhiét trg lai
binh thuong. Heo an
it, van dong kém sau
nhiém.

Céc heo c6 biéu hién s6t
nhe trén 40°C trong 1-3
ngay sau nhiém, sau d6
than nhiét tré lai binh
thuong. Heo @n udng,
hoat dong binh thuong

Sau 7 ngay tiém, thin
nhiét cic heo déu 6n
dinh tit 39 dén 39,9°C.
T4t ca cac heo déu an
uéng, hoat dong binh
thuong

T4t cd cic heo déu an
uong, hoat dong binh
thuong

Than nhiét heo sau
khi cong thu thach

binh 40,5°C
Trung binh 39,7°C

Dbinh 40,4°C
Trung binh 39,6°C

binh 40,1°C
Trung binh 39,4°C

Pinh 39,9°C
Trung binh 39,5°C

S6t cao kéo dai, tu
ngay 2 - 11

binh 40,7°C

Trung binh 39,9°C

Cécbiéu hién lam sang sau
khi cong cuong doc

Sau cong, heo biéng dn, van
dong cham chap, va c6 xudt
hién d6m d6 & vanh tai, thd
khé, mi mat sung.

Heo an uéng, vin dong
binh thudng sau cong.

Sau cong, heo van &n udng,
van dong binh thuong

Tat ca cac heo déu an udng
manh khoe, hoat dong binh
thuong

Ngay thd 3 sau cong, heo
bit ddu cé biéu hién sét,
dén ngay thi 4, heo bo an,
kém van dong. Ngay tha 7
thi toan than ndi d6, mi mat
sung, h6 hép khd, co quan
sinh duc sung to.

Phan tich bién déi nucleotide va amino acid
ctia cac ching vi rut qua qua trinh tiép
truyén

Hé gen ctia 5 chiing BG81, BG825, BG850, BG875
va BG895 déu cé do dai 15.321 bp (khong tinh s6
lugng adenine trong chubi poly-A). Nhu vy, trong
qud trinh ti€p truyén dén 95 doi, chiung BG81 khong
c6 dot bién thém vao hay bét di lam anh huéng dén
do dai toan bo hé gen ctia vi rut. Trong khi d6, &
mot s6 chung cudng doc ctia Trung Qudc, trong qua

trinh tiép truyén trg thanh nhugc doc lam vic-xin,

da c6 sy dot bién xoa di 32 amino acid trong phén
doan protein Nsp2”. Tuy nhién, vé thanh phin nu-
cleotide va amino acid, gitia cac doi tiép truyén BG81,
BG25, BG50, BG875 va BG895 da c6 céc bién ddi &
mot s6 vi tri trong d6 c6 mot s6 lam thay d6i amino
acid. Bién d6i cu thé vé nucleotide va amino acid
cta 9 khung doc m& (ORF) & cac ching tiép truyén
dugc trinh bay trén Bang 3. O ORFla, dén doi tiép
truyén 50 (chting BG850) da c6 8 vi tri djt bién, duy
tri tiép dén doi thit 95 (chiing BG895), nhung khong
lam thay d6i amino acid. Tuy nhién, sau doi 50, da cé
thém 4 vi tri xdy ra dot bién trong khoang dai tiép
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180.00
160.00
140.00
120.00
100.00
8]
= 80.00
60.00
40.00
20.00 J |
0.00 g T
-20.00 T T T
Sau 42 ngay | Sau 49 ngay
e e e e S A
cong) cong)
BG81 -3.46 -5.42 -4.65 95.02 153.56 134.31
= BG850 -3.85 -6.05 -5.48 42.65 91.98 71.10
| mBG875 0.70 29.89 56.84 60.84 85.04 77.78
| H BG895 0.97 9.49 29.61 49.38 93.19 96.46
.ED(‘]’\ CHUNG 1.35 -1.25 -2.75 -4.49 18.86 29.43

Hinh 3: Biéu d6 dap ung khang thé heo sau khi tiém vi rat va céng cudng doc

truyén 50-95. Trong do6, dot bién C>A & vi tri nu-
cleotide 502/ORFla lam thay d6i amino acid & vi tri
168 (P68 T, proline thanh threonine) va dot bién T>C
&vi tri nucleotide 5611/ORFla di 1am thay d6i amino
acid & vi tri 1871 (Y71 H, tyrosine thanh histidine).
O ORF1b, c6 3 vi tri xdy ra dot bién sém (trudc doi 50)
va 2 vi tri dot bién muén (trong doi 50-95). Tuy xudt
hién sém, nhung hai d6t bién sém déu lam thay déi
amino acid, cu thé G>A & vi tri nucleotide 953/ORF1b
lam thay d6i amnino acid § vi tri 318 (R3;3Q, arginine
thanh glutamine) va C>A (3092/ORF1b) lam thay d6i
amnino acid & vi tri 1031 (T3 N, threonine thanh
asparagine).

Vung gen ma hoa protein cdu tric ti ORF2 dén
ORF7 da dugc gidi ma & tat ca 5 chung tiép truyén
ti ching g6c BG81 (BG81-BG825-BG850-BG875-
BG895), nén chung t6i c6 diéu kién dé€ xem xét cu
thé dién bién dot bién xay ra tling giai doan cta 20-
25 doi truyén ké tiép nhau. ORF2a c6 tit ca 4 dot
bién nucleotide, trong d6 1 dot bién mudn sau doi
75, 1 dot bién sau doi 50 va 2 dot bién sém, trudc
doi 25. Trong s6 do, chi duy nhdt mot dot bién lam
thay d6i amino acid & vi tri 56 (As5¢S/(GP2), alanine
thanh serine) trudc doi thii 25. ORF2b c6 tat ca 3 dot
bién nucleotide lam thay d6i 2 amino acid. D6 1a mot
dot bién A>T (144/ORF2b) sau doi 50 lam thay déi
amino acid & vi tri 48 (L4gF, leucine thanh phenylala-
nine) va mot dot bién sém G>T (161/ORF2b) trudc
doi 25 lam thay d6i amino acid & vi tri 54 (Cs4F
cysteine thanh phenylalanine). Thay d6i LygF ciling
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dugc tim thdy & trong céc chiang vic-xin nhugc doc
thuong mai ctia Trung Qudc, do 13 vic-xin ching
JXAIR va HuN4-F112°. Ngoai dot bién AsgS trén
GP2 trudce doi 25, ta con thdy xdy ra cic dot bién:
Cs4F/(E), H79Y/(GP3), Fi43L/(GP3), Tyy5A/(GP3);
D43G/(GP4); YIQGC/(GPS).
75, chi c6 3 dot bién xdy ra mudn, gobm LsgF/(E),
Q196R/(GP5) va KogN/(N). Tri lai, trén protein M do
ORF6 ma hoa khong xay ra dot bién amino acid méic

Tuy nhién, sau doi

du ciing ¢ 1 dot bién nucleotide.

Mot s§ dot bién amino acid c6 thé c6 mic do anh
hudng nhat dinh dén chiic nidng cua polypeptide, dé
la céc thay déi tao thanh cdc amino acid nhu argi-
nine (R), cysteine (C), chdng han Y;psC/(GP5) va
Q196R/(GP5), sé tao nén diém cdt cha protease giai
phong oligopeptide siéu khang nguyén vé phuong
dién mién dich, hodc cidc amino acid c6 hoat tinh
cao (N: asparagine; D: aspartic acid; K: lysine), nhu
K;gN/(N) dugc tao ra c6 thé co vai tro quan trong chiu
trdch nhiém vé dic tinh protein (ua nudc, ky nudc, i
luc lién két, cu tric bac 3...)»7*10, Nhiing thay d6i
thanh phan amino acid trong polypeptide c6 thé ting
cudng hodc gidm bét chiic ndng sinh hoc ctia ching.

KET LUAN

Nghién ctiu nay da xac dinh d¢ dai toan b ctia bd
gen & cac chting BG81, BG850 va BG895 la 15.321bp
khong sai khéc gifia cac chung tiép truyén. Do dai bo
gen nhu nhau qua cac chung tiép truyén dén doi 95
chiing to trong hé gen khong xay ra dot bién mét doan.
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Do dai cua 5’UTR, 3'UTR, cta tling gen (ORFlab,
ORE2, ORF3, ORF4, ORF5, ORF6 va ORF7) va cac
gen ma hoa Nsp1-12 trong ORFlab ciing khong thay
déi so véi dai da s6 cac chang vi rat PRRS thuong
gap. Giodng nhu qui luit dot bién & cac chung tiép
truyén & Trung Qudc va My, vung gen khong ciu
tric (ORF1ab) va ving gen nén (ORF6-7) c6 dot bién
it hon so v6i viing gen céu trac chiia cac gen khang
nguyén va docluc (ORF2, ORF3, 4, 5). Dot bién nhiéu
nhit va quan trong nhét xay ra & GP3 va GP5, con it
nhdt van 13 & protein M va N. Vj tri amino acid thay
d6i trong cic polypeptide ctia vi riat PRRS (tit chung
BG81 dén chiing BG895) ¢ kha ning anh hudng dén
dac diém sinh hoc va tinh sinh mién dich & cac chung.
D6 1a cac thay d6i tao thanh cac amino acid nhu argi-
nine (R), cysteine (C) sé tao nén diém cit ctia pro-
tease giai phong oligopeptide siéu khang nguyén vé
phuong dién mién dich, hodc cic amino acid c6 hoat
tinh cao quyét dinh dic tinh protein. Véikét qua phan
tich ddc diém sinh hoc phén tii ctia cac chung qua cac
doi tiép truyén, chung toi nhéan thiy chling nhugc doc
BG895 van gifi nguyén tinh khdng nguyén nén c6 thé
gy ddp ung mién dich trén heo, mic du khong con
kha néing gay bénh, phit hgp dé thit nghiém lam véc-
xin gay mién dich ch6ng bénh tai xanh tai Viét Nam.

863



798

Bang 3: Vi tri nucleotide va amino acid thay ddi trong cac polypeptide cda vi rut PRRS (tit BG81 dén BG895)

Khung doc mé

ORFla

ORF1b

ORF2a

OREF2b

ORF3

Tong so (nt) aa

7422 nt
2473aa

4383 nt
1460 aa

771 nt

222 nt
73 aa

765 nt
254 aa

Vi tri nt thay déi
trong ORF

447
502
723
1381
1624
1704
1830
2187
4830
5611
5871
7302
57
953
2211
3092
3567
30
149
166
352
25
144
161
235
277

BG 81

POoOQFr0rr0Q0000rP0d0"00"90> 000

BG
825

OHAAP>00HA>Q

BG 850

o> 00Hd>>0d>»p>»> 0000490 H

BG 875

OHHH00=4H0

BG 895

oA Hdro0AHde A 000009 004Hp>4d

Vi tri amino acid thay déi Ghi chu
BG81>(825)>850
>(875)>895

12 vj tri thay d6i nt;
168: P>P>T 02 thay d6i aa
1871: Y>Y>H

05 vi tri thay déi nt;
318: R>Q>Q 02 thay d6i aa
1031: T>N>N

04 vi tri thay déi nt;

01 thay déi aa
56: A>S>S>8>S

03 vi tri thay déi nt;
48: L>L>L>F>F 02 thay d6i aa
54: C>F>F>F>F
79: H>Y>Y>Y>Y 06 vi tri thay déi nt;
03 thay d6i aa

Continued on next page
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Table 3 continued

ORF4

ORF5

ORF6
ORF7

T6ng s6

537 nt
178 aa

603 nt
300 aa

525 nt
174 aa
372 nt
123 aa

427
429
494
673
128
271
528
144
317
587
19

84

> 00> a0

@

O o0oHHO0O00HAO0

(@)

Q0 0HO0OO» A0

(@)

OrFr00HHO0O»>»HO

(@)

OO0 00»H0

—

38 nt

143: F>L>L>L>L

225: T>A>A>A>A
43: D>G>G>G>G

106: Y>C>C>C>C
196: Q>Q>Q>Q>R

28: K>K>K>K>N

14 aa

03 vi tri thay déi nt;
01 thay d6i aa

03 vi tri thay déi nt;
02 thay d6i aa

01 vi tri thay ddi nt;
khong thay d6i aa
01 vi tri thay d6i
nt; 01 thay d6i aa
38 vi tri thay d6i
nt; 14 thay d6i aa

£98-£S8:(b)b ‘UgIyu 5] 30y poyy| - 3ybu bug)d pa 36y oy UL} 1Y Jy> db ]
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VAN DE DAO PUC TRONG NGHIEN
CUU TREN DONG VAT

Dé tai dugc cdp gidy chip thudn (cho phép) ctia Hoi
dong dao dtic trong nghién ctiu trén dong vat cta
Trudng Pai hoc Khoa hoc Ty nhién, PHQG-HCM
(ACUCUS)

DANH MUC CAC TU VIET TAT

aa: amino acid (A: Alanine, C: Cysteine, D: aspar-
tic acid, F: phenylalanine, G: glycine, H: Histidine, K:
Lysine, L: Leucine, N: asparagine, P: Proline, Q: Glu-
tamine, R: Arginine, S: Serine, T: Threonine, Y: Tyro-
sine)

AAHL: Australian Animal Health Laboratory
c¢DNA: complement Deoxyribonucleic acid

dNTP: Deoxyribonucleotide triphosphate

ELISA: Enzyme linked immunosorbent assay

GP: Glycoprotein

MARC: African green monkey kidney cell line

M: Membrane

N: Nucleocapsid

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

ORF: Open reading frame

P: Passage (P95: Passage 95)

PBS: Phosphate buffered saline

PCR: Polymerase chain reaction

PRRS: Porcine reproductive and respiratory syn-
drome

RNA: Ribonucleic acid

RT - PCR: Reverse transcription — polymerase chain
reaction

T25: Tissue culture flask 25 cm?.

TCIDsq: 50% tissue culture infectious dose.

XUNG POT LOI iCH

Céc tac gia dong y khong c6 bat ky xung dot lgi ich
nao lién quan dén cac két qua da cong bé.

DONG GOP CUA CAC TACGIA

Bui Anh Thy thuc hién cdc thi nghiém, thu thép, xt ly
cac di liéu va viét ban thao.
Lé Thanh Hoa hé trg xt ly céc di liéu trinh ty.

866

Tran Xuan Hanh déng vai tro dinh huéng, 1én ké
hoach nghién ctu.

Tran Linh Thudc gép phén thio luan cic két qua
nghién ctiu, hoan chinh ban thao.
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ABSTRACT

In this study, we compared the genetic mutation and virulence of the attenuated PRRSV strains
obtained by 95 serial passages in Marc-145 cells with the parental virulent strain (designated as
BG81) isolated in Vietnam. Results showed that there were marked changes in virulence: pigs in-
oculated with BG81 exhibited high fever (> 41°C), which lasted for 12 days, and presented typical
clinical symptoms of PRRSV; otherwise, pigs inoculated with BG895 (from passage 95), maintained
mean rectal temperature from 39,5°C to 39,9°C, did not develop any significant clinical symptoms.
Whole genomes of the attenuated strains were significantly different, but their sequence lengths
were conserved, i.e, 15,321 nucleotides. The attenuated strain from passage 95 (BG895) contained
38 nucleotide substitutions that resulted in 14 amino acid changes. Most of these changes (about
65%) occurred before passage 50. The 14 amino acid changes were distributed in Nsp1, Nsp4, Nsp9,
Nsp10, GP2, E, GP3, GP4, GP5 and N. Specially, there were two single substitutes within a codon in
ORF3, corresponding to parallel mutation at position F143L. However, structural protein (M) and
eight non-structural proteins (Nsp2, Nsp3, Nsp5, Nsp6, Nsp7, Nsp8, Nsp11 and Nsp12) among the
19 PRRSV proteins, remained conserved, without any mutations and supposed for consideration
as irrelative to the attenuation process. It is interesting that in the gene coding for the smallest
structural protein (E protein), there was the highest mutation rate among all of the structural genes
analyzed, and genetically, seemed to be a highly variable region. These changes may provide the
molecular bases for the observation of the attenuated phenotype in pigs. Thus, our variation results
obtained between the attenuated BG895 and the parental virulent BG81 strains provide appropri-
ate molecular data for potential use to test and control the masterseed strain in production of a
PRRSV vaccine in Vietnam.

Key words: attenuated strain, blue ear disease, PRRS, porcine reproductive and respiratory
syndrome, vaccine
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