F36% H2H
2019 4¢ 4

LY sh P
LABORATORY ANIMAL SCIENCE

Vol. 36 No. 2
April 2019

@0\0@0@

§FARIE S

SN )

BrTHEMREERERS | B RPA #
Rt RPA &M iAW

foOR MREE g

R

T #' % @

(1 bW AR S )R, i 200135) (2. B Scsesh Yoz, B 201203) (3. B R L B2 Be BB AT 0T, B 200241)

BMEBH ATRSAENIED ST AR R KDY M T A0 8 1w P 8 1 2L (Simian T-cell
lymphotropic virus type 1, STLV-1) &Y% 0 iy W I AUACAT 95 2 8 A, A BIF S0 e v 1 T 2 i 2R 5 B9 4% (RPA) 124
J& RPA Al STLV-1 89754k o 73 SRR 20 0 A 5] [ 2 At X 43 19 /9 STLV-1 /Y gag 8 H (gag polyprotein ) %k
EF 50, 831 RPA BI4FRIEREE , 57 RPA FI9E5E RPA KGN STLV-1 (¥ J5 85, %8 07 Bk 1 4 57 M BURR M A 5 1k
TTOIE . 55 @ B H B R e 0 A S STLV-1 X% HoAG I |, 0k 52 e 7 i A6 I 77 vk B A B A 1) R 5 e 5 ol il U
PEIR I, UESCHE ST Y RPA FI9E5E RPA J7 B4 I R BR 55 PCR — 2 8 a3 XF 30 {3 STLV-1 BH 1k 1 BH 5 4% B A A 1 46
T ESEE ST B9 RPA 280 RPA J5 ik, AT PCR 5k —HERIRRE MERI T S, 4518 ADFRE LAY RPA #1285
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T Wk B 40 ) MRS A ( Simian T-cell
Iymphotropic virus, STLV) 9 % ¢ 8, H L K 41
LR RNA, B 5 AT itk B 40 8 a1 5%
(Human T- cell lymphotropic virus, HTLV) [&] J§ T R
KW T o 20 i 3 , = 2 1 358 S 36 0% i A 1Y
TR IR Z 7 1982 4F STLV & WA H A i
RN R, Z J5 e A AR 30 FhdE AR KK
S T STLV s AR 4l 4% B2 7 1) AL T 27 4 1
STLV 1] 43> =AW A, B STLV-1,STLV-2 STLV-3,
FEop Y AR N K 28 B Wy R B R e STLV-1
STLV-1 32 24235 Mk (1 o 9% 22 48, 5 W P bk 1098 bk
L% 2 R0 A S % U0 AH OC 5 3 R Ak iR e STLV -
S5, TR I ) AN 5 A ki PRI AR S0 1) A A 4
AR T AL 20 DL B B, R A 1 it R 3
W, TR ST U A5 . H TR g STLV-1 #4463
7 ik FEA RPN h AR FH EP I Al ELISA
SR IMLVE % 77 5 RT-PCR J& STLV-1 f5 % H 09 2% R A6
Wy, A MR A WY (Recombinase
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DL PCR By A% BR A I 42 R, B RE#5 75 20 min 4
PEAT 3 U8 T BB TR A I L I AR i 4
B 1Y SR AR, 45 ) 35 5 B Ah K A6 g B 37 1 o
N T P E A HE A st R KK
STLV-1 G 175 0 (4 a5 0 R0 AT 7 ] A, A BIF 50 2
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25 0 S P EBURR A AN RS E PR AT T SRR

1 #MHERIE

1.1 FZEiRXHA

TRIzol W H Invitrogen 2\ &) , Taq [iff . AMV i %%
ST RNA i #1055 L ANTP (B #1514 .DNA Marker
(DL2000) g [ Takara 23 w) 5 RPA A6 ] 2 71 1) 2 9
[ TwistDx Inc 22 #] o
1.2 fREFmRIERLE

STLV-1 A4 20 SR IfiL ¥ #F o A 2= (R A7 BHE
L ZURE N S5 AR B A R K BIF IS 5 9,3 000 g 250
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15 min, WOAE B35 WA o AS B 59 filT T %) H: At s 75
AN AR , WA DAY 5 5% 5 9% 3 (Simian type-D
retrovirus, SRV ). & % % 6t f% % & ( Simian
immunodeficiency virus, SIV)  #% B J5 # ( Simian B
virus,BV) IPITIR A GEPIRAAEA, h A = /17
1.3 RNA #i2 & cDNA i H &

B 100 wL R4S b3 W sk i , in 1 mL TRIzol
R, AT 20 Y, A 200 wL S5, 5 i€ 7% 7 30 s
VRA7:12 000 r/min B.0> 15 min; B JZ KA, Hn 500
pl 59 B OUENR 2], -20 °C i 20 min; 12 000 r/
min B0 10 min; 35 F3E,UUEH 1 mL DEPC 7K B #
() 75% L BEHEVE ;7 500 v/min &0 10 min; 7 FF,
UUBE % T4 10 min; it 30 wL DEPC /K% fi# RNA
DUVE. W11 wL RNA %W, N 5 A% 306 e it il vik 4 92
M 4 pL (dNTP 1 pL BEHLT4) 1 pL RNA [0 ]
AT L AMV %5 5% 2 wL, & PCR L L 42 C e
B 60 min, BIF5 ¢cDNA #RHg .

1.4 RT-PCR #&

19 & X STLV-1 ) gag & H & M ( gag
polyprotein) 531, ¥ 3 Fe A v Be K/ Ay 348 bp, H |
gl k.5 GCT CAT CAC TGG CTT AAC TTC
CTC C 3’ , FIE514 M :5° ATG TGG ATG CAT GAC
TGG AAG GAC 3’ , 7F PCR #iBES b il ¢cDNA %
Mz 2 wL . 10 £% Taq B4R 2% sl 2. 5 WL ANTP 0.5
pL. E TR 0.25 wL Taq fi§§ 0. 25 pL, finsK £k
JERARFLE 25 wl, # PCR & PCRAY L, iR
TP . E % 94 C 3 min; RJ5 94 C 30 5,56 C
30 5,72 C 40 s,35 MEH ;5% )5 72 C 3 min, PCR
7 25 B N M EE I R VK S HEE I AR R G404
1.5 RPA 5|#fniR4t

i F Vector NTI Suite %4 43 #fr A [6] [E 22 A0 b
X 7r B i STLV-1 4 gag & H (gag polyprotein ) % [l
IARSFF 51, Primer Express X {F % 11 RPA 54
FERE . RPA GE [0 519 (RPA-STLVIF) J¥ 512 5°
ACA CCG GCT TGG ATC TGT CCC ATT AAC TAC
TC 3’ , K54 (RPA-STLVIR) F %% 5° CCA
TGT GGA TGC ATG ACT GGA AGG ACT TGA GG
37 w5 RPA kI iy B3 51 4 (RPAY-STLVIF) J¥
A .5 TGC CAA AGA CCT CCA AGA CCT CCT
ACA GTA CC 3’ , N5 4 (RPAY-STLVIR) J¥ 71
H:5° GAC CGG CTA AGG GGT TAT AAC CTG TAA
TAC CTC 3’ , RPA ¥4 (RPAY-STLVIP) J¥ %1 K .
5’ CTC CCT CCA TCA CCA GCA GCT AGA TAG

CCT TA(FAM-dt) (THF) (BHQ1-dt) AGA GGC CGA
A-C3 37, IR i F iR YRR RA
CIESyia

1.6 RPA &

KM GENIE 11 {5 i 9 3% PCR . [ B & &
H:25 wL 2 £5 52 0 2% W 8.2 pL ANTP .5 uL 10
fEHEBIR A Y. LT U909 (RPA-STLVIF  RPA-
STLVIR) 4% 2. 4 pL; RS 5, FMA 2.5 pL 20 f5 4%
O SN T L 50 4% RT S W5 R A1 5 s im A
2. 5uL 280 mmol/L FEREE 1 pnL FF AL TRIE WK . [
NEAEAE R :39 CHEE 20 min, J W 45 5, BE
VK BT 5 7=, 45 2R 5E
1.7 R RPA #&i

kAl GENIE I {85 i 9" 3 PCR %, S Witk &
H:25 pl 2 f5 N h W 7.2 wL ANTP .5 pL 10
ERE MR 59 . b T #5149 (RPA-STLVIF RPA-
STLVIR) £ 2.1 pL.10 pmol/L #EY6#R4 0. 6 wL; iR
SJfE A 2.5 pL 20 £ A% .0 R B HE L1 L 50 f%
RT SR 1 L 50 %5 Exo SN 1R 55, S5 m
A 2.5 pL 280 mmol/L FEEREE (1 wL 1 K6 % PR VA K
FRE A 239 CHER 25 min, LSRG, &F
DY HG M AT A5 R HE

2 HE

2.1 RPA f1%E3 RPA #&ll STLV-1 f9$5 R 4R 18
53T STLV-1 gag & (5 P51, & it 519 M iR
EF 4y s Sr STLV-1 f RPA 9856 RPA J5 3k, IF
3 A A %) e 9 B (4N SIV BV SRV) 1y X
HE RIS PCR 7 ik gE A5 X L, B A BT B 57 7 76 Y
FSrE. 45 R WK, %4 RPA PCR A, {4 STLV-1
FRPEARE i L0 PR AR S PR 3, JHC e X RO B A A 2
FIPE (1K 2) 52850 RPA KU, STLV-1 PP
b TE R 15 ~20 min J5 2 5645 5 Hh B0 4 3 1S 0, T
Xof HE 23 A i A 0 31 28 615 5 (18 3)
2.2 RPA 33 RPA #&ill STLV-1 B =458
S A B 57 A9 RPA Fl7¢ 6 RPA Jy 8k 1 sk
PE B STLV-1 PHMEHE & cDNA #E 17 28 & JF 86 B
B, 8B 23 5 10 ng/ L 1 ng/wL (100 pg/pl.
10 pg/uL. 1 pg/ L. 100 fg/uL 10 fg/ L. 1 fo/ul B9
BN, T3 531 FH ST 0 5 B J7 s F RT-PCR 7 i i
RN, &5 JUE 52, RPA F9¢ % RPA J7 32 il A6l
NERY5 RT-PCR A, 24 1 pg/pl ~100 fg/pl(
4~ 6),



521 f

o6

A5 R T I B 40 M R 1 P B 1R RPA RS RPA KI5 3 i £ 57

- 35 -

1 RPA # il STLV-1 {4 B4
£ :M:DNA Marker DL2000;1;STLV-1 BH:AE S 1;2:STLV-1
PHPEREM: 2;3:SRV;4:SIV S T IRE ; 6: BB IR 755 X IR
Fig.1 Specificity test of STLV-1 by RPA
Note:M:DNA Marker DL2000;1:STLV-1 positive sample 1;
2:STLV-1 positive sample 2;3;:SRV; 4:SIV;
5:Salmonella ;6 ; Shigella ;7 ; Blank control

2 RT-PCR #ll STLV-1 Hj$5 7 1%
7F :M:DNA Marker DL2000;1:STLV-1 AL S 1;2:STLV-1 FH4:
FESL 2;3:SRV ;4. SIV 5. VT IRE s 6: B E ;725 (A X IR
Fig.2 Specificity test of STLV-1 by RT-PCR
Note:M:DNA Marker D1.2000;1:STLV-1 positive sample 1;
2:STLV-1 positive sample 2;3:SRV; 4.SIV;
5:Salmonella ;6 : Shigella ;7 ;. Blank control

Bl 3 %t RPA il STLV-1 B R1M%

7 :M:DNA Marker DL2000;1:STLV-1 FH AN, 15
2.STLV-1 FHPH:AE S 253:SRV;;4.SIV;
S:UPTTIRTA 6 B IR 3755 X IR

Fig.3 Specificity test of STLV-1 by fluorescent RPA
Note:;M:DNA Marker DL2000;1:STLV-1 positive sample 1;
2:STLV-1 positive sample 2;3 SRV ;4:SIV;
5:Salmonella ;6 ; Shigella ;7 ; Blank control

4 RPA #ill STLV-1 K& 1K1

7 :M:DNA Marker DL2000;1~8:STLV-1 cDNA #i 4z &

399 10 ng/pL .1 ng/wL 100 pg/wL. .10 pg/ L,

1 pg/ L. 100 fg/ WL 10 fg/pL fl 1 fg/uL
Fig.4 Sensitivity test of STLV-1 by RPA
Note: M :DNA Marker DL2000;1 ~8;The amount of STLV-1 ¢cDNA was
10 ng/pL, 1 ng/pL, 100 pg/pl, 10 pg/pL, 1 pg/pL,
100 fg/pL, 10 fg/pL and 1 fg/pL

B 5 RT-PCR #ill STLV-1 K& & 141X 18
1 :M:DNA Marker DL2000;1~8:STLV-1 cDNA # 4z & 43 5]
710 ng/ L 1 ng/pL 100 pg/ L. 10 pg/ul.1 pg/pl,
100 fg/ L 10 fg/pL Fl 1 fg/pL
Fig.5 Sensitivity test of STLV-1 by RT-PCR
Note; M :DNA Marker DL2000;1~8:The amount of STLV-1 ¢DNA was

10 ng/pL, 1 ng/pL, 100 pg/pL, 10 pg/pL,
1 pg/pL, 100 fg/pL, 10 fg/pL and 1 fg/pL

6 3 RPA &l STLV-1 jEE MR

LY A2 = A4 908 10 ng/pL 1 ng/ L 100 pg/wl 10 pg/ L,

1 pg/wL . 100 fg/ WL 10 fg/wl. 1 fg/ L ) STLV-1 cDNA #i 4R
Fig.6 Sensitivity test of STLV-1 by fluorescent RPA
Note ; The amplification curve from left to right is the amount of STLV-1
¢DNA from 10 ng/pL, 1 ng/pL, 100 pg/pL, 10 pg/pL,

1 pg/plL, 100 fg/pL, 10 fg/pL to 1fg/pL
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2.3 RPA #1%3¢ RPA #& i) STVL-1 gy /] & &
5N,

Oy iR — 20 B TR S S A TR A I 5k B Y AT AR
XA A B 22 RT-PCR A9 7 {3 STLV-1 [
PR W A A K 23 iy STLV-1 B % 1 3 23 51
RPA FI%E5E RPA BEATAGIN , S0 A IR] — Ty i 84 3
Wo SR ER,T O HVERRRAEA S Bk =7 ik
R A 2 T B2 R 0B R A AR 38 K B
PEY™HE, 5 PRREAR AT 5 N 100% (181 7,181 8) .

7 RPA #&ill 7 3 AR B H 5 B 69 STLV-1 PH M M
7 :M:DNA Marker DL2000;1~7:7 f/ STLV-1 FHY:HE 5 58225 (1 X IR
Fig.7 RPA Detection of seven positive samples
of STLV-1 seperated at different time
Note: M :DNA Marker DL2000;1~7:7 positive
samples of STLV-1;8:Blank control

8 T3t RPA &l 7 13 A5 B HA
ST E R STLV-1 BHMSE# fm
TR ML 7 (3 AR B 43 28 1) STLV -1 B M4
Fig.8 Fluorescent RPA Detection of seven positive samples
of STLV-1 seperated at different time
Note ;: The amplification curve shows seven positive samples

of STLV-1 seperated at different time.
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For 2 JE A B T A PR AR S L BOER 1 T TR AG
T, R4t e A0k A S e D AR 7 A 2803 DRIE S B S
56 FH A ) gt B R ot et LA H R

AHE 5T @57 T RPA F1%¢ 5% RPA Pk & il
STLV-1 (475 ¥ , 38 2 ¥ M H & 4 o i I ik 5 STLV -
13 BU ARSI, I S A ST 0 R iR B A R AP RE R
P 28 RIS UE ST, AW 58 g 57 /Y P A STLV -1
Bk 5k, 5454 PCR /& )7 i — k3 B A
AR v BB o X 30 {5y STLV-1 FHPEAZ R A A
S P A% 1l 355 B A Y S A I E S N7 Y RPA AN
9t RPA, BA PCR J5 vk —FF 09 52 PR AR S 1
{HJ&5 PCR J7 ¥ AH H , RPA & 7 25 1 e 381 T 46
I JE A R (A5 20 min ) (HRAE BT B ( 2 TR
5k A IR A BT E R A T BE AT RNA S IR
T Wi S AR ) A D B A A (B AR Kb, — Ik
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Establishment of RPA and fluorescent RPA detection methods for

Simian T-cell lymphotropic virus type 1

XIONG Wei', LIN Yingzheng', WEI Xiaofeng’, CHEN Hongjun’,
ZHANG Qiang', WANG Yan', LI Jian'
(1.Shanghai Entry-Exit Inspection and Quarantine Bureau , Shanghai 200135, China )
(2.Shanghai Lab. Animal Research Center, Shanghai 201203, China)
(3.Shanghai Veterinary Research Institute, CAAS, Shanghai 200241, China)

Abstract: Objective In order to survey and investigate the epidemic character of simian T-cell lymphotropic virus
type 1 ( STLV-1) transmission among wild and experimental monkeys, method of recombinase polymerase
amplification ( RPA) and fluorescent RPA to detect STLV-1 were established. Method Analysis conservative
sequence of STLV-1 gag polyprotein genes separated from different countries and areas, RPA primers and
fluorescent probe were designed and RPA methedes were tested by specificity, sensitivity and stability. Result
Compared with other simian viruses, new RPA and fluorescent RPA mothedes had highly specific to STLV-1. The
limit of detection of RPA and fluorescent RPA mothedes is similar with PCR method. The stability of RPA and
fluorescent RPA was comfirmed by detection of 30 postive and negative STLV-1 samples. Conclusion The RPA
and fluorescent RPA mothedes to detect STLV-1 were established and proved to be specific with high sensitivity and
stability, which could be applied to survey STLV-1 infection among simian.

Key words: simian; simian T-cell lymphotropic virus type 1; recombinase polymerase amplification ( RPA ) ;
fluorescent RPA



