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Tom tat

Hoi chiing rdi loan sinh san va hd hap & lon (Porcine reproductive and respiratory ~ Nhan 19.10.2021
syndrome - PRRS) gay ra boi vi rat PRRS (PRRS virus - PRRSV) la mét trong nhitng  Dugc duyét 05.11.2021
bénh phirc tap va nguy hidm nhét & lon véi ti 1¢ tir vong cao. Tai Viét Nam, cac dot  COngbd  10.11.2021
bung phat PRRS xay ra hang nim ¢ nhiéu tinh thanh gay thiét hai vé kinh té cho

ngudi chan nudi va rui ro vé siac khoe nguoi tiéu dung. Hién nay, RT-PCR (Realtime

Polymerase Chain Reaction) dang 1a phuong phép vang trong chan doan PRRS, cing

Vi cac phuong phap sinh hoc phan tir khac luén dugc quan tdm nghién cau. Trong

bai bédo nay, nhom tac gia da nghién ciru phét trién phuong phap khuéch dai vong

xoan (Polymerase spiral reaction - PSR) ding nhiét. Nho téi wu quy trinh PSR di dat

dugc két qua phéat hién PRRSV nhanh va chinh xac trong diéu kién dang nhiét (khong ~ Tur khoéa

can thiét bi luan nhiét dit tién) véi gisi han phat hién 10%° TCIDso/mL, phan tng RT-PSR, PRRSV,
dugc thyc hién & mot nhiét do ¢b dinh (65 °C) trong thoi gian 40 phat va c6 thé doc  isothermal

két qua tai chd bang mat thudng qua mau caa phan &ng.
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1 it van dé

Hoi ching rdi loan sinh san va hd hap ¢ lon (PRRS)
gdy ra baoi Porcine reproductive and respiratory
syndrome virus (PRRSV) Ia mét loai Arterivirus, ho
Avrteriviridae [1]. Vi rt phét trién, ting nhanh 1am suy
giam nghiém trong strc dé khang cua lon bénh, tir d6
tao diéu kién thuan lgi cho céac vi khuan va vi rat khac
xam nhap gay céc triéu chirng nang cho lon [1, 2].

PRRS c6 thé dwoc phéat hién thong qua cac triéu
chung 1am sang cd thé quan st truc tiép, tuy nhién,
céc biéu hién cua bénh thuong dé nham lan véi céc
bénh do nguy&n nhan khac xay ra trén lon [3]. Do do,
can két hop cac phuong phap khac trong chan doan
bénh nhu phat hién khang thé bang phwong phap
ELISA (Enzyme linked immonosorbent assay) [3],
phuong phap IPMA (Immunoperoxidase monolayer
assay) [3], phuong phap khuéch dai axit nucleic (RT-
PCR) [3]. Hién nay RT-PCR van dugc coi la tiéu

chuan vang trong viéc chan doan sy c6 mat cua
PRRSV. RT-PCR c6 thé cho két qua véi d6 nhay va
do dic hiéu cao, tuy nhién, phuong phap doi hoi vé
may moéc dit tién trong phong thi nghiém dat tiéu
chuan xét nghiém va an toan sinh hoc, ciing nhu ki
thuat vién c6 kinh nghiém vé sinh hoc phan tir [4, 5].
Chinh vi vay, song song Vvéi viéc phét trién kit xét
nghiém RT-PCR d¢ tang hiéu qua dinh luong vi rut
trong cac phong thi nghiém trung tdm thi viéc phéat
trién phuong phép sang loc c6 kha niang xét nghiém
nhanh vi rt véi cac yéu cau téi thiéu vé trang thiét bi
va dao tao nhan su chuyén mon ¢ thuc dia va cac
tuyén co sd 1a can thiét dé bd sung cho bo may y té du
phong.

Trong khi d6, phuong phép khuéch dai diang nhiét
vOng xoin Polymerase spiral reaction (PSR) duoc gidi
thiéu vao nam 2015 thira huéng tat ca cac vu diém cua
PCR V& d6 nhay va do dic hiéu [6]. PSR 1a phuong
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phap ding nhiét mai duoc phat trién trong thoi gian
gan day véi nhidu vu diém dé phat trién cac quy trinh
phét hién nhanh, tai chd [7]. Phuong phap nay chi can
hoat dong cua mot cap mdi duoc thiét ké dac biét vai
kha ning tao vong xoin va khuéch dai DNA muc tiéu
qua cac chu ki dudi hoat dong cua enzyme Bst
polymerase [6], phan tng xay ra & mot nhiét do cb
dinh va két qua c6 thé quan sat truc tiép qua viéc quan
st su thay d6i mau caa san pham sau phan tng khi cé
su hién dién cua chat chi thi mau. Vi vai su két hop
enzyme phién ma nguoc va Bst polymerase, PSR co
kha nang phat hién dugc RNA muc tiéu trong mot
phan &ng duy nhat [7]. Vi thé, trong nghién ciru nay,
phuong phap PSR duoc t6i wu dé phat hién chinh xac
trinh ty RNA muc tiéu caa PRRSV, két qua co thé
duoc ghi nhan tryuc tiép thdng qua mau sic phan tng
V6i quy trinh thyc hién don gian, khdng yéu cau thiét
bi phuc tap. Két qua ching minh ring PSR c6 thé tro
thanh mot phuong phap hitu ich cho chan doan 1am
sang.
Bang 1 Cac trinh ty sir dung trong nghién ctru
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2 Vat liéu va phuong phap

Thiét ké moi PSR dac hiéu cho PRRSV

Dua theo cac nghién cuu trude do, gen M duoc lya
chon 1am gen muc tiéu phat hién do tinh 6n dinh va d6
bao tén cao cua trinh tw gen & PRRSV [8, 9]. Trinh ty
mdi PSR duoc thiét ké dic trung cho PRRSV dugc
thiét ké bang phan mém PrimerExplorerV5 duya trén
trinh ty b gen PRRSV ¢6 s6 hiéu JX512910, trinh ty
moi duoc kiém tra bang PCR insilico bang phan mém
Geneious Prime cac trinh ty nay ciing dugc téng hop
bai Céng ty Sinh Héa Phu Sa (Viét Nam) va str dung
lam mdi cho tit ca cac thi nghiém trong nghién ctu
nay. Trinh ty gen c6 vi tri tir 14510 dén 14805 trén bo
gen cia PRRSV No. JX512910.2 duoc téng hop boi
Codng ty Sinh Héa Phu Sa dung lam trinh ty muc tiéu
cho cac budc danh gia diéu kién ban dau, ddng thoi
lam chung duong cho khao sat. Trinh ty muc tiéu
dang tdng hop va mdi duoc thé hién tai Bang 1.

Tén

Trinh tw 5°-3’

PRRS_PSR_F

ACGATTCGTACATAGAAGTATAG-AGAAAAACCCGGAGAAGCCC

PRRS_PSR_R

GATATGAAGATACATGCTTAGCA-ATCTGACAGGGCACAAGTTCC

M_gblock

GGAGCAGTAGTTGCACTTCTTTGGGGAGTGTACTCAGCCATAGAA
ACCTGGAAATTCATCACCTCCAGATGCCGTTTGTGCTTGCTAGGC
CGCAAGTACATCCTGGCCCCTGCCCACCACGTCGAAAGTGCCGC
GGGCTTTCATCCGATTGCGGCAAATGATAACCACGCATTTGTCGT
CCGGCGTCCCGGCTCCACTACGGTCAACGGCACATTGGTGCCCGG
GTTGAAAAGCCTCGTGTTGGGTGGCAGAAAAGCTGTTAAGCAGG
GAGTGGTAAACCTTGTTAAATATGCCAA

Tach chiét RNA vi rut

Mau RNA vi rat dwoc cung cap baoi Hoc vién
Nong nghiép Viét Nam di duogc tach chiét bang kit
tach chiét RNA - QlAamp Viral RNA Mini Kit
(Qiagen, USA) va duoc dinh lugng bang phwong phép
nudi cdy vi rat két hop phuong phap RT-qPCR. Mau
RNA téach chiét sau kiém tra nong do va do tinh sach
duogc Iuu trit tai -80 °C dé st dung cho phan &ng PSR.
Phuong phap PSR

Tat ca cac phan tmg PSR thyc hién trong nghién ctu
nay duoc thuc hién véi thé tich cudi cing 1a 15 pL.
Han hop phan tng gdm 5 pL mau, hén hop moi (1,6
UM mdi PRRS-PSR-F, 1,6 UM PRRS-PSR-R), 7,5 pL
WarmStart® Colorimetric LAMP 2X Master Mix
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(NEB, UK) va nudc sinh hoc phan tir. Cac phan ung
PSR ban dau duoc thyuc hién tai 65 °C trong thoi gian
45 phat.

Két qua cua phan tmg duoc ghi nhan théng qua mau
sic cia phan ung va phuong phap nhuém huynh
quang. Theo d6, phan mg dwong thé hién mau sic
phan tng thay doi tir mau hong ban dau sang mau
vang, mau sic khong thay d6i (mau hong) dbi voéi
phan tng am. Mat khac, 1 uL. SYBR Green | dye
(Thermo Fisher Scientific, USA) nong do 100X dugc
cho vao mdi 6ng san pham va quan séat sy phéat quang
duéi anh sang 460 nm.

Khdo sdt diéu kién phan ing
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Thoi gian tdi wu cua phan tng dwoc khao sét trong
khoang (5 — 50) phat phan wng, mdi méc cach nhau 5
pht. Phan tng duoc dat & nhiét 46 65°C, xac dinh két
qua thdng qua mau sac phan tng va nhuéom SYBR.
Nhiét do ti wu cua phan tmg PSR duogc khao st trong
khoang nhiét do tir (56 - 67) °C, mdi méc nhiét do
céch nhau 1 °C. Phan ing duoc u véi thoi gian da toi
vu trude do, két qua duoc quan sat bang mau sic phan
ung va nhuém SYBR.

Khao séat gidgi han phét hi¢n cua phan ing

S6 ban sao ciia DNA mach khuén dugc tinh toén bang
chuong trinh Endmem
http://fendmemo.com/bio/dnacopynum.php; 10° ban
sao trinh ty gen M dich cia PRRSV dang tong hop,
dugc pha lodng theo bac 10 vé cac nong do cudi cling
10 8 — 10 ban sao va tién hanh thuc hién phan tng
V6i cac didu kién va thanh phan theo nghién ciru trudc
d6. San pham duoc phan tich bang mau sic sau phan
uwng va nhuém SYBR.

Mau RNA duoc tach chiét tir mau virus nudi cdy cé
ndng d6 10°° TCIDso/mL ciing duoc pha lodng vé cac
nong d6 cudi ciing 10 *°, 10*°, 10>°, 10", 10°° va 10°
TCIDso/mL va tién hanh thuc hién phan tng véi cac
diéu kién ti wu. San pham dugc phan tich bang mau
sic sau phan ¢ng va nhuém SYBR

Khdo sat tinh dac hiéu cua phan ing PSR

Trong khao sat nay, RNA céc vi rit gay bénh pho bién
trén lon véi céc triéu chirng gay bénh c6 nhiéu diém
twong ddng Vi PRRS (CSFV, PEDV, ASFV) cAc vi
khudn thong thuong phd bién ngoai méi trudng duoc
sir dung dé thyc hién phan tng PSR S. enterica, S.

DNA gblock
Trude phan (mg Sau phan g
{ Y T Y J
+ - + -
= ot '

aureus, P. aeruginosa, L. monocytogenes véi cac
thanh phan va diéu kién da dugc khao séat.

3 Két qua

Thiét Igp phan i#ng PSR

Céc phan ung PSR ban dau dugc thyc hién nham
kiém tra hoat dong cua mdi va céc thanh phan phan
ung. Phan ung duoc thuyc hién boi 2X warmstart
LAMP colorimetric mastermix dudi Sy hién dién cua
phenolred — chét chi thi mau cho phan ¢ng. Phan ung
duogc dit tai nhiét do 65 °C trong thoi gian 45 phat, két
qua cho thy, mau sic phan tng thay dbi tir mau hdng
ban dau sang vang d6i véi mau dwong chua trinh ty
muc tiéu dang tong hop va gitr nguyén mau sic ban
dau ddi véi mau am (Hinh 1A). Mat khéc két qua PSR
v6i RNA tinh sach cia PRRSV tai Hinh 1B cho théy,
PSR c6 kha ning khuéch dai RNA muc tiéu, thé hién
mau sic sau phan tng rd nét. Két qua caa phan ung
cling dong thoi dugc ghi nhan bang phuong phap
nhuém SYBR, theo d6 ching duong phat quang dudi
anh sang co6 budc séng 460 nm trong khi ching am
khong thé hién tinh hiéu phat quang. Cac két qua trén
cho thay, b moi dugc thiét ké co kha niang khuéch dai
thanh cbng trinh ty muc tiéu PRRSV tong hop va
RNA bo gen di duoc tach chiét, két qua co thé quan
sét truc tiép bang miét thuong qua mau sic cua phan
tng va c6 két qua twong dong voi phuong phap
nhuém huynh quang. Vi vay, bdo mdi nay da duoc
chon cling véi cac thanh phan phan tung dwoc 4p dung
cho cac khao sat tiép theo.

RNA

Trudc phan ing Sau phan ng
I I

+ - + -

L
=

B

Hinh 1 Phan tng PSR kiém tra c4c thanh phan phan tng
Phan tmg duoc u tai 65 °C trong 45 phut, két qua dwoc thé hién qua mau sic va soi SYBR.
Trong d6: A. Phan tng véi trinh ty muc tiéu dang tng hop. B. Phan g véi RNA bo gen PRRSV
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Toi wu nhiét dg va thoi gian cho phan #ng PSR
Phat 5 10 15 20 25 30 35 40 45 50

[ P ——

Hinh 2 Két qua khao sét thoi gian phan ting
Phan (ing i & nhiét d 65 °C tai cac méc thoi gian tir (5 —
50) phut. Két qua thé hién bang mau va tin hiéu phat quang.

Thoi gian kéo dai cua phan ang PSR quyét dinh tGi s6
lwong san pham dwoc hinh thanh trong phan @ng.
Trong khao sat nay, phan ung PSR dugc thuc hién
trong khoang thoi gian (5 — 50) phat phan ang. Tai
Hinh 2, két qua soi SYBR cho thiy, 25 phat 1 thoi
gian tdi thiéu dé phan ng xay ra cd thé quan sét bang
huynh quang. Bén canh d9, véi thoi gian phan tng (40
— 50) phat, phan tng thé hién sy thay d6i vé mau sic
rd nhat c6 thé quan sat bang mat thuong. Qua két qua
khao sét, 40 phat 1a thoi gian tbi thiéu dé phan tng
PSR cho két qua mau va két qua SYBR rd nhat. Vi
vay thoi gian 40 pht 1a thoi gian ti vu nhat duoc lya
chon ap dung cho cac khao sét tiép theo.
c 56 57 58 59 60 61 62 63 64 65 66 67

— T T T ——

Hinh 3 Két qua khao st nhiét do phan &g
Phan &ng u trong thoi gian 40 phat véi céc nhiét do khac
nhau trong khoang (56 — 67) °C. Két qua dugc ghi nhan
bang mau sic va nhuom SYBR.

Nhiét do phan tmg dugc khao sat trong khoang (56 —
67) °C. Két qua tai Hinh 3 cho thdy, san phim PSR c6
thé quan sat bang SYBR tai nhiét ¢ 61 °C, tuy nhién
phai tir nhiét do (64 — 67) °C, su thay doi mau sic
phan ng thé hién su thay d6i rd nét. Cling vai chi dan
ctia nha san xuat va cac nghién ctu trudc d6 (nhiét do
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t6i wu phan tng PSR vao khoang (60 — 65) °C), nhiét
d6 65 °C 1a nhiét do t6i wu cho phan ¢ng trong nghién
ctru ndy, ddng thoi nhiét d6 nay duoc sir dung cho cac
thi nghiém tiép theo.

Gidi hagn phét hi¢n cua phuwong phdp PSR

DNA tong hop ban dau c6 nong d6 10° ban sao dugc
pha lodng theo vé cac ndng do trong khoang (107 - 10°
1) ban sao va thuc hién phan ¢ng PSR véi cac diéu
kién da dwoc tdi wu trude do.

Két qua Hinh 4A cho thay, phan @ng PSR c6 thé phat
hién 1 ban sao DNA tng hop c¢6 trong phan ng, két
qua thé hién am tinh ddi voi cac phan tng c6 s6 luong
ban sao DNA muc tiéu bé hon.

Ddng thoi, mau RNA bo gen duoc tach chiét tir mau
vi 1t duoc nudi cay, 10>° TCIDsy/mL ciing dugc pha
loding v& céc nong do cudi cung 10*° — 10°
TCIDso/mL va tién hanh thyuc hién phan tng PSR. Két
qua Hinh 4B cho thiy, phan tng PSR da duoc ti wu
c6 kha nang phat hién 10%° TCIDse/mL, két qua co gia
tri ngang bang véi gisi han phat hién caa mot sb kit
RT-gPCR chan doan PRRSV c6 trén thi trudng. Diéu
nay thé hién kha ning phat hién t6i wu cua PSR ddi
VGi Cac mau ¢ nong do vi rat thip va dang trong thoi
gian u bénh.

Copies + 107 10 10°
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TCIDg,/ml = & 1045 1035 1025 1015 1005 10°

Hinh 4 Gigi han phét hién cua phan ang PSR
Phan wng tai nhiét do 65 °C trong thoi gian 40 phiit.
A. Két qua vai trinh ty muyc tiéu dang tong hop, B. Két qua
Vvéi trinh tu muc tiéu 1a RNA tach chiét tir vi rat nudi cay.
Tinh dgc hiéu cia bg moi thiét ké doi véi PRRSV
Tinh dic hiéu cia bdo mdi cho PRRSV dugc danh gia
béng viéc thuc hién phan ang PSR véi cac chung vi
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rit gay bénh trén lon voi céc tridu chimg twong dong
v6i PRRS bao gdom CSFV, ASFV, PEDV va mot sé vi
khuan phé bién trong chudng trai bao gém vi khuan S.
enterica, S. aureus, P. aeruginosa, L. monocytogenes
va V. parahaemolyticus. Két qua khao sat cho thiy
phuong phap PSR di dugc tdi wu trong nghién ciu
nay cé thé phan biét trinh ty gen muc tiéu cua PRRSV
S0 véi céc vi khuan gan giii, PSR chi khuéch dai khi
RNA muc tiéu PRRSV cé trong phan ang (Hinh 5).
Két qua cho thdy, bd mdi lua chon thuc hién phuong
phép PSR di duoc ti uu 6 tinh chuyén biét cao cho
PRRSV.
Miu - 1 2 3 4 5 6 7 8 9

Hinh 5 Két qua khao sat tinh dic hiéu cua PSR
Phan tng thuc hién tai nhiét do 65 °C trong 40 phut, duoc
quan sat bang mau sac va soi SYBR. Trong d6 (-) la ching
am khong chira DNA/RNA, cac mau tir 1 - 9 twong ng:
1. PRRSV, 2. CSFV, 3. ASFV, 4. PEDV, 5. S. enterica,
6. S aureus, 7. P. aeruginosa, 8. L. monocytogenes,
9. V. Parahaemolyticus

Hoat dong ciia PSR vdi RNA bg gen duoc tach chiét

Mau - + 1 2 3 4 5 6 7 9 10 11 12 13
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Hinh 6 Kha ning phat hién cia PSR d6i véi cac mau RNA
dugc tach chiét tir cic mau bénh pham khéc nhau. Trong
d6: (-) mau am khong chaa trinh ty muc tiéu, (+) mau
duong chua trinh tu muc tiéu dang téng hop, (1-10) mau
RNA PRRSV tach chiét tir mau huyét thanh bénh pham
khac nhau, (11-13) miu tach chiét tir mau huyét thanh
thuong mai khéng chira RNA PRRSV

RNA bo gen cia PRRSV cung cép bai Hoc vién Néng
nghiép Viét Nam duogc tach chiét truc tiép tr mau

huyét thanh bénh phidm, kiém tra xac nhan bang
phuong phiap RT-qPCR. RNA dugc dung dé lam
mach khuén cho phuong phap PSR. Két qua cho thay,
phuong phap PSR da duoc t6i wu trong nghién ciru ¢6
kha nang phat hién RNA bo gen cua PRRS (Hinh 6)
trén 10 mau RNA tach chiét c6 ndng do khéc nhau,
trong khi d6 3 miu RNA tach chiét tir huyét thanh
thwong mai, khéng chira vi rat cho két qua &m tinh
(Hinh 6, 11-13). Quan sat mau phan @ng cho thiy su
thay doi mau sic tir hong sang vang d6i véi phan ung
chira RNA muc tiéu, mau phan &ng giit nguyén ddi
vé6i phan ng am. Két qua dong nhét khi soi bang chat
nhudém SYBR.

4 Két luan

Tir trude dén nay, thit lon ludn 1a mot trong nhiing san
pham thit quan trong hang dau dbi véi nganh chin
nuoi tai Viét Nam, vi thé ma sy nhiém PRRSV di tro
thanh méi quan tdm Ion do kha ning lay nhidm gay
nén ty Ié tir vong cao ¢ lon. Hién tai, viéc kiém soat
lay nhiém PRRSV phu thugc vao viéc xac dinh som
dé ngan chan su 13y lan thém cua vi rat. Do do6, viéc
phét trién mot phuong phap chian doan don gian va
nhanh chéng cho PRRSV la v cung quan trong. Bén
canh do, cac phuong phap phat hién chinh xac bénh
hién nay déu doi hoi trang thiét bi dat tién va moi
truong chuyén biét, ching khong thich hop dé phat
hién PRRSV tai chd va trong cac phong thi nghiém
duoc trang bi kém hon. Trong nghién ctu nay,
phuong phap PSR véi cap mdi dic hiéu cua gen M da
duogc thyc hién va téi uu thanh cong phat hién chinh
x4c PRRSV trong thoi gian 40 pht tai nhiét do cb
dinh (65 °C). Véi su két hop cua enzyme phién ma
nguoC c6 trong phan tng clng hoat dong thay thé
mach cua enzyme Bst DNA polymerase, RNA muc
tiéu duoc khuéch dai dac hiéu va chinh xac trong thoi
gian ngin, déng thoi bd modi dugc lya chon co tinh
chuyén biét cao so véi cac chung vi rat gy bénh trén
lon, vén d& nham 13n v&i PRRSV khi xét vé cac dau
hiéu 1am sang ban dau. Vé6i quy trinh duoc t6i wu
trong nghién ctru, PSR ¢6 kha nang phat hién trinh tu
muc tiéu PRRSV tai ndng d6 1 ban sao d6i vai trinh
tu dang téng hop va 10%° TCIDso/mL déi véi RNA bo
gen di duoc tinh sach. Pay 1a nghién ctru dau tién
phét trién phuong phap phat hién PRRSV bing
phuong phap PSR c6 thé quan sat két qua truc tiép
bing mat thuong théng qua chat chi thi mau
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phenolred. Viéc phat hién chinh x4&c RNA muc tiéu

duoc tach chiét tir cic mau bénh pham PRRSV cho  Léi cdm on

thdy kha ning Gng dung cao cua phuong phap cho  Nghién ciru duoc tai trg boi Quy phét trién Khoa hoc
chan doan 1am sang va 1a mot phuwong phép tiém nang va Cong nghé - Pai hoc Nguyén T4t Thanh, ma d¢ tai
cho viéc phat trién céc kit chan doan nhanh tai chd. 2021.01.38/HD-KHCN.
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Evaluation of rapid detection of Porcine reproductive and respiratory syndrome virus (PRRSV)
using Polymerase spiral reaction

Tran Hong Diem”, Tran Thi Hau, Pham Nguyen Minh Trang, Phung Thi Thu Huong
NTT Hi-Tech Institute, Nguyen Tat Thanh University

Abstract Porcine reproductive and respiratory syndrome (PRRS) caused by PRRS viruses (PRRSV) is one of
the most complicated and dangerous diseases in pigs with a high mortality rate. In many provinces in Vietnam,
annual PRRS outbreaks continue to threaten farmers' livelihoods and consumers' health. RT-PCR is currently the
gold standard for diagnosing PRRS, with other molecular biology tools constantly being developed. The
isothermal spiral amplification (Polymerase Spiral Reaction - PSR) method was developed and optimized in this
study for rapid and specific detection of PRRSV. The method is simple and does not require expensive thermal
cycling equipment. The optimized PSR could detect PRRSV target sequence with a detection limit of 10°°
TCID50/mL and the reaction was carried out at a constant temperature (65 °C) for 40 minutes. Simultaneously,
the diagnostic results could be immediately confirmed by the color of the reaction.

Keywords RT-PSR, PRRSV, isothermal
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