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R HFREEREN, HiEay SS2 A2 SS9 M E Basic-RPA 1Ml 7r ik 5 A A F Wk RAKL I XR R, 7
BAFo RAELER DT, % kAT A SS2 A SSO A& M4 ] 1>10° mg LY, & T % #L PCR 49 1102 mg L%,
THMGR I TR EH RO EE. ARE Basic-RPA 7 kst 41 s R AF b AT4e M), HAb £
24.4%, 5% F Basic-RPA 77 kMR —H, S T@BA &7 k0 h % 122%, ARFH PCR 7kt
Al & 19.5%, [456] #iEe) SS2 f= SS9 69 F Basic-RPA 4l 77 ik, #HFtfefae iy, XA,
TR AT SS RS A dn i 5 AL
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Abstract: [ Objective] To develop a dual rapid detection method for Streptococcus suis serotype 2
(SS2) and serotype 9 (SS9), thereby providing an effective tool for monitoring the prevalence and
spread of Streptococcus suis (SS). [ Method ] The Capsular Polysaccharide 2J gene (cps2J) of SS2
and the Capsular Polysaccharide 9H gene (cps9H) of SS9 were targeted in this study. We designed
specific primers and probes for cps2J and cps9H, optimized the reaction system and conditions,
and established a basic recombinant enzyme polymerase isothermal amplification (Basic-RPA)
technique for rapid detection. Furthermore, we evaluated the specificity, sensitivity, repeatability,
and clinical applicability of this method. [ Result] The sensitivity results showed that the detection
limit of this method for SS2/9 reached 1x10° ng-uL™, which is much higher than that of
conventional PCR at 110 ng-uL™. Repeatability results showed the method has a good stability.
The double Basic-RPA method was employed to analyze 41 clinical samples, yielding a detection
rate of 24.4%. This result was consistent with that obtained using the single Basic-RPA method.
Furthermore, the detection rate achieved by the double Basic-RPA method was higher than those
obtained by the bacterial isolation method (12.2%) and conventional PCR method (19.5%).
[ Conclusion] The constructed dual Basic-RPA detection method of SS2 and SS9 has good
specificity and stability and high sensitivity, providing a new method for the rapid diagnosis and
serotyping of SS and laying the foundation for the development of a more complex multiplex
detection system.
Key words: Streptococcus suis; Basic-recombinase polymerase amplification (Basic-RPA);

serotype; capsule polysaccharides; dual detection
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TR IAVER, WAESENELZRE (capsule polysaccharides, CPS) 225, AJ A 29 AN I iE 7Y
W, $S2 A R BURTERGE. R 2 M MR, 1968 4F, NEKYL SS s E Ik
RIE, WPE 1990 4F, o E R H I SS2 MR NSRBI Z )5, VA A1
35T 1998 4E R 2005 AF R T NERH SS2 s, (EARFIMHIX, SS2 12 51 i A i
R EEZEP. BT SS2 L4k, SS9 M AKE BRI, DAL E BRI RIE X
T XM AT A O, SS9 M A rh R I YRR T 1) B A — I B K
Y SSQ T FUML Ik AR T (7™ B B AR, R E SSO 3 A A N B e 7 S S L B 1)
. BT, FEAEHRATIO SS MR EHLL SS2 N, HIR SS7 1 SSU: i rg
B TP A X S DL 8S2. SS9 L kRl WL, EaT—FhER XS SS2 R SSQ Y
AR PRG54

SS [MTEY SR IN J7 ik T R BT 7 BRI M AR S e 5%, s 2 g, i LA
BARRE, BT LA AT R ATIRAR Gy A I 5 vk 2 B I IR S 2 T B A 5
( enzyme-linked immunosorbent assay, ELISA ) F1 ik & & % % 2 #r % ( gold
immunochromatographic assay, GICA) , {H ELISA i B, FE5HI 4 R, FEM K H
RIFERAE, GICA WA E A RBEARES: 4 FAEWSRN I EEA PCR A,
A SR IEH R  (loop-mediated isothermal amplification, LAMP) %%, xil#f2s0% <, T S3
ffy2 AL, 7 BURI 9 AU 2 PCR LIk, ZEme HPEr T sS fy 2 AL, 7 AU 9 AUk
SER PCR Rl 5% . (HR, A0 & B RS B AR A E L N ARRAE, T BAFTE S5
YRMB P 8. LAMP BR BARSEIR T PCR RISk, (HEI I ERE 4, miH S
PR AR R

HABGFR AT WER (recombinase polymerase amplification, RPA) & — i 78 () 2595,
WY AR AR, Wy 20 AFEAE RPA (Basic-RPA) . S5 RPAL i) J2 4 2 Kl
RPA. #(5 RPA Fll RPA-CRISPR BXG A 12 HARKE T HEAIHG (recombinase) 1 DNA %
& (polymerase) [MPhFEIVER, HELARE 750K 51 046 A XUEE DNA BAs, 15 A BN
ARRBEAE K IE & R RE, B 5T AN, PRI E S IR IR SR M R, RPA
HAT N AFAFRA (37~42 °C) PP (15~30 min)  BRAERIESEMA, HHHE
HRIEIE 2, PR T R AN 2P, RPA R R, FAPEDR, TGN 1~10 3%
DU/ DNA FEAR, 5 WA AR A S 32 0, AT AR R iR S 6Rm I Sy 24
STTEEEETN . BT LA B A, RPA BT A M 2 AN AR . 3l PR A e
LY RPA-LFD J7 Al SS, BURAT R 1 R BUE, (R & T A I, 11 HARE A € Mg 2.



TIPS T EI 0 SS2 I RPA-Cas12a #ill 7 vk, REUEHE R, (5 R AR 1 FhiniE AL .
T B& @At RGurE. LTI A, SRR ER 2 N T E A
RVRI o 52 21 25OV o 55 55 S BH 4 S ST 1 XUE LAMP A 2 B [ (9 S s, (BT
% M B AR R AR RS TIOR UL, 207508 — 2 RRTE. XUE RPA K4 T XE PCR )R
JE R FRE S SR AL A5, [R) B SCIBE T XUEE PCR AT LAMP [R18 s, JE8E A0 R A
DRI, JEHEX T 88 XAt 2 s R HAa HFHEORM N BB k. T 0, X
SS2 Fl SS9 iX 2 FhEURMEMIER, AMFFLLL cps2). cpsQH AHEFEL, it A4 i —Fh X E
Basic-RPA f: I 7532, b nf Hokp it . REUE . SEEPEMIER B I BORBEAT PR . ASHIT 5T
F R XU EE Basic-RPA Rl 7%, BEREXT SS #EAT @ MEATII,  SCAT UK Hgh 47 73 A 58, K
KR TR, Ky SS KBRS KA L 7> B4R S HR SO
1REMRSHE
1.1 i gury
111 WAkAeb s SS1.SS7 A SS9 Bk I Ll A A 5 H B I DR AIT Fe e ol A5 5k 7 % A8,
SS2 TR PR AR OR 22 TR R R S . KSR UEE (Aeromonas hydrophila, A. hydrophila,
AH-1) . IBEustE KB E  (Enteropathogenic Escherichia coli, EPEC, Isolated strain) . |
¥ VE IMLAT 1% (Haemophilus parasuis, HPS, Isolated strain) . 0[] K (Salmonella, CVCC541) .
ELICHF A (Pasteurella, Isolated strain) . 4 ¥ a7 % Bk#  (Staphylococcus aureus, S. aureus,
ATCC49525) . J& i fisifii 8 i 2k AT (Actinobacillus pleuropneumoniae, APP, CVCC259)
FH 0] B A 2 Bt Sl DR 2 e TS 5 5 2 SR 35 ORAT o VA 7 48 AN R b X S A 37 K B 1)
A1 Bl RE AR BEALUSE BE R T RS A PR T 08 i Wk AR ZEL 23 e ) i R B B s W s B AR A7
112 22350 AN DNA POEIZIGGI G BHI 5577800 A 2015 (Rl A9
FHEATPRA s THB. TSB. LB 7735, DNA &7 H b ZEERHA R AR : DNA
ARG BOXTAE Z2 B B B8 2= RAEVIBARA R A\ BlasEI B Ei U A1)
FARAMR A7) ; Tag PCR Master Mix 1T ) B R AAEHE (dbn) ARAF; TwistAmpTM

Basic kit ) 5 TwistDX A &] .
1.2 REHE



121 mE AR DNA 694 I VR0 BREAT AR R R AE [ AR B 57 5 B RIZRIE 9%, ARG
PRBCR R TR R R P 9R . THB 359 EE T SS; BHI 93 A1+ Apps TSB Si7r4%
FH-F Pasteurella Al Hps; LB 15773 A. hydrophila. E.coli. S. aureus £l Salmonella. 1
FI4H B HE PRI 2 DNA SR BGRFH G A T 0 BUE IR ZH T ) DNA EATHR A R 322 IR
TR 5 PR TR 3 ) B 5 20 IR, T A — s AR B BRI A S5 e KU o FH I R AR R A 1 TR
JE 53 BT A % B P DNA (1 /50 53 R4t

FEHEATXUE Basic-RPA i, K2 BT B B 45441 3 355 K 4 DNA 1A B sk FE AR R 42 107
mg « LY, ¥ SS2 il SS9 BHATRMARUR S, SRJG R TG ARk, TR, BE
BRI E A 100, 10%, 10, 1072, 10°. 10, 10°. 10°. 10" mg - L™,

122 3l4heyiiot B ok ANFE R SEMELE 4 22 57 120 CPS JERAR T e, L, A
F 5T IR SS2 M1 SS9 FRIRE 7 (1 e Jist 2 B B [K 7 471 (cps2J, Accession Number: DQ410853.1;
cps9H, Accession Number: JX986798.1) fEHEREA . M GenBank #j HUHE 3 R i KL K] Fr 51 I
F DNAStar £ Eext 4047, F@id NCBI BLAST Ebxf, HidE (TwistAmp® DNA # 11,
R AN BEFM) s ESR, AT Primer5.0 #EAT 51 BcTE, 3Lt 5 X5
Y (kD , ¥t RigA T TR RA RS .

%= 1 54935

Table 1 Primer sequence

ElEYEAY FP31) (5—-31 H i) 7 Bt/bp

Primer name Sequence Fragment size

F: GGAATACGCAGAGCAAGATGGTAGAATAAA
CPS2J212 214
R: AAAAGTAGCAAGTAACCCTCCCGACAAATC

F: GTTTGGAATACGCAGAGCAAGATGGTAGAA
CPS2J216 216
R: AAGTAGCAAGTAACCCTCCCGACAAATCAC

F: TCAGACTGCATACAGGGCAGAAGTGCTAGG
CPS9H222 222
R: AAACGACTCCCCAAAGAATTGTGAAACGAC

CPS9H458 F: AGGGCAGAAGTGCTAGGTGATATGATAAA 458




R: ATCCCAAATACGCTATGTAGACGAAGTGC

F: AGACTGCATACAGGGCAGAAGTGCTAGGTG
CPS9H304 304
R: ATCCTTTCTACATCATCATTTTCTCCATCACAA




1.2.3 # % Basic-RPA 31449 ifit RH PCR Xt 1 51T HIb ik, B 5 R4
Basic-RPA W71 & ide B PO L B BAR R, [ N ARFA 50 ul: 23 : 29.5 . ddH,0:

112l E3519: 2.4 W FHESI: 24 W, BEbR: 2 i, Mg®: 2.5 pl. 7F 39 °CI1E
TR SN2 S 20 min, AR 7185 SO I SRR DNA 2 77158E4T DNA 4lifk, 8000
remin B0 2 min, EIEHEI N4 L) DNA. U5 pl 44k DNA L#E, BEATERRERE SR
HLK AT, TEE 110 V Ik 30 min. R BaE M. o BV BG4 1) 51 kAT

JEEERT AT o

1.2.4 & Basic-RPA A4k AR a9t At [RINASINZ2 0 510 AT Be 4 AR e e 9 3, ALt
X XE Basic-RPA 1 AT, FRAEIRIG AR & M. o P A8 i WU Basic-RPA
SRS E| R RA L AT TR K 2 BB R SRR (L) BB T 9 AiAR, V
(CPS2J212/pL) =V (CPS2J212/L) 431K 2.4+ 0. 2.4: 0.6, 2.4: 12, 2.4: 1.8, 24 :
24, 1.8:24, 1.2:24, 06:24 M0 : 24, ¥LEHIGE, MMAGAEFU DNA hIZFIHEAT
feat, RS 2% 10 IR REEUR FE UK EAT 40 BT, fEE 110V HLIK 30 min, 58 510

RALE

1.2.5 3 F Basic-RPA R B 18] i & 6984 8 1.2.4 95 1E 10 S WD B FEAR AR, 45 %) e o7
IF () A B AT . OSSR B, 43 )ik % 5. 104 15, 20, 25. 30. 35. 40 min #H47 %
N RNIREE E, 4REEE 25, 30, 35, 37. 39, 45 °CHAT RN . ik N F=8 43 B 2%

(B AR BRI UK BEAT 70 H7, 1E K 110V HIJK 30 min, 70 e £ s S I T R FEE

1.2.6 ¥ Basic-RPA R # & X% ¥4 SS2 Fi1 SS9 AH AT DNA #HTIR S, M 10 {5 &
IR, BEEERREA 10°~107 meeL ™ 8 MR B, FHFTEL X E Basic-RPA /TR

W, PR R E AR R, R EAT PCROAIN, RGN 45 R AT LA



1.2.7 R E Basic-RPA #F iK% A 1.25 MAHIMN &M 3% SS1. SS7.  EPEC.
Salmonella. Hps. S. aureus. App. Pasteurella. A. hydrophila i) DNA #17 X{# Basic-RPA

SBE,  [RIIBE SS2 A1 SS9 VR A FEAC . HAAK) SS2 F1 SS9 AEAAFHIEXS I, LA IGZ T VA Y

1.2.8 M ¥ Basic-RPA ¥ £ 1iX3  SS2 1 SS9 1) DNA UL BIR S, HREWRES A

10. 1. 0.1 mg -L™" #47 X Basic-RPA 418, B4 3 eifxd 3 2RI (13 1 45 ik 47 70 #r o

1.2.9 3 E Basic-RPA I JRAF S WA 4 AN [ X UBAL A IR 4R T 41 43l AR R 58
ADLR B BR T SRR G B0 S A R o BREURE L DNA JF DL RIS, e i i S I 5% 1R ik AT
Basic-RPA A5l o - [7] il FH 2 1 73 125 15 77 A1 I PCR BEAT XS HRAS I o R G 45 R AT ELAL,

I&IE X E Basic-RPA 77 V5 IR I Ri 5

2 ERE59H

2.1 SS2 FA SS9 B E Basic-RPA 5 |47Fi%
25k PCR WI3E 071k, 4> W% 4% CPS2J212F/CPS2J212R F1 CPS9H304F/CPS9H304R 1K

SS2 1 SS9 [151M, FLIXT MR DNA Afkitk, #8478 Basic-RPA M. SS1. SS7
FHAD 7 Fhal i DNA BXT IR . 45 R uE 1 fis, Lits2 PCR it /& ¥ 5 Basic-RPA, SS2
1 SS9 # R L 1 4R, AR R B, IR S Rk L, A SS H

A i R K 7 i A T A SR N o

A B
bp M 1 2 3 4 5 6 7 8 910 1mp2P® M1 2 3 4 5 6 7 8 9 101 12

100 100

bp M1 2 3 4 5 6 7 8 9 1011 12 bp M1 2 3 4 5 6 7 8 9 10 11 12

A. SS2 PCR R 45 R ; B. SS2 RPA iR 44558 . M. 1000 DNA Ladder; 1~12: SS2 PAM4388, SS1. SS7.



SS9, EPEC. Salmonella. Hps. S.aureus. App. Pasteurella, A.hydrophila. BAM4%$E8, C.SS9PCR 4F5%
LR ; D. SSORPA 4R MZER. M. 1000 DNA Ladder; 1~12: SS9 PHMXFFR, SS1. SS2. SS7. EPEC.
Salmonella, Hps. S.aureus. App. Pasteurella. A.hydrophila. BA4EXTER.

A. SS2 PCR specific results; B. SS2 RPA specific results; M. 1000 DNA Ladder; 1~12: SS2 positive control, SS1,
SS7, SS9, EPEC, Salmonella, Hps, S. aureus, App. Pasteurella, A. hydrophila, negative control. C. SS9 PCR
specific results; C. SS9 RPA specific results; M. 1000 DNA Ladder; 1~12: SS9 positive control, SS1, SS2, SS7,
EPEC, Salmonella, Hps, S. aureus, App, Pasteurella, A. hydrophila, negative control.

1 SS2 #1 SS9 PCR 5 $ & Baisc-RPA $F R MEXTEL

Fig.1 SS2 and SS9 PCR and single Basic-RPA specificity results

2.2 SS2/9 WE Basic-RPA 3|4{AF 54
PR AR A, ST 9 HAFE SR FAT N, R 2 for, &bt 2

i 5 AR FR ) FRAR T2 T 55 . 24V (CPS2J212/pL) =V (CPS9H304/pL) Ny 2.4 = 1.8 1,
SS2 F SS9 [ HLIK A&y e BE RN — 3, Bl G se B HTRES . Zod RIS XS L, AHE FE i 2%
5 V (CPS2J212/pL) =V (CPSOH304/L) K 2.4 = 1.8 NG| W AEAR.

bp ™M 1 2 3 4 5 6 7 8 9

1 00!

70

50
40

30

20

10
M. 1000 DNA Ladder; 1~9: 5| ##&F V(CPS2J212/pL):V(CPSIH304/|L) 53 | 2.4:0,2.4:0.612.4:1.2,2.4:1.8,
2424, 1.8:2.4, 1.2:2.4, 0.6:2.4 0 0:2.4,
M. 1000 DNA Ladder; 1~9: Primer volume V(CPS2J212/|L):V(CPS9H304/L) are 2.4:0, 2.4:0.6, 2.4:1.2, 2.4:1.8,
2.4:2.4,1.8:2.4,1.2:2.4,0.6:2.4, and 0:2.4 respectively.
2 5S2/9 M E Basic-RPA 5|1 FA 1k

Fig.2 Optimization of primervolume of SS2/9 dual Basic-RPA detection methods

2.3 5S2/9 WE Basic-RPA & K78 T8 44
WAE 2.2 Fr3 251 AR, 43 mlxt OB (254 30, 35. 37. 39. 45°C ) Flf

A (5. 10+ 15. 20 25. 30. 35. 40 min) #EATHAL. MK 3A R LLEH, M 25°C JF



96, SR SEEE SR, 39 °C Wk AR R, ZJRBHiIARSS, KItiksE 39 °CH
BRI, M 3B ATLLE H, A5 min JFaG, SRAFSEREHIEE, 2 20 min 5o/ R,
ZJE SN A IRES , HZERANK, N IRAR R R 5 58, SN ]384 20 min (&1 4B) .

Abp ™M 1 2 3 4 5 B

100

70

50
40

30!

20

10

A. REGREMA; B.RRATEHEL. M. 1000 DNA Ladder; 1~6: &R RZRE 2507 25, 30, 35, 37, 39,
45°C; 1~8: RIZAFESIHIF 5. 10, 15, 20, 25, 30, 35. 40 min,
A. Reaction temperature optimization; B. Reaction time optimization. M. 1000 DNA Ladder; 1~6: reaction
temperature 25, 30, 35, 37, 39, 45 °C; 1~8: reaction time 5, 10, 15, 20, 25, 30, 35, 40 min.
3 SS2/9 M E Basic-RPA & iR B R EFEIA 1L

Fig.3 Optimization of reaction temperature and time of SS2/9 dual Basic-RPA detection methods

2.4 SS2/9 WE Basic-RPA R 8E S47
X H Basic-RPA 5% PCR 1 R B R 25 S 0 18] 4 T, BE SR DNA 5T &K 1

A%, Z&tias BE# B WIRES . W T X Basic-RPA, YHEMR BB A 1<10° mg » L1,
AT W, W AA R . KT AU PCR, MBI EAE 1107 mg <L J5 JE AT L4645,
WK 4B Fi. IR L, XUE Basic-RPA 774 REUEM T W E PCR A%,

Abp M1 2 3 4 5 6 7 8 910 BbpM12345678910

1000
700

500
400

1000
700

500
400
300

200
100

300
200

100

A. WE Basic-RPA REELER; B. PCR REELER. M. 1000 DNA Ladder; 1-9: ##{ DNA JREIRE S
B9 1101, 1x10°, 11071, 1x102, 1x103, 110, 1x10°, 1x10°, 110" mgL™; 10: FAMEXTER.
A. Dual Basic-RPA sensitivity results; B. PCR sensitivity results; M. 1000 DNA Ladder; 1~9: The template DNA
concentrations 1101, 1x10%, 1x10, 1102, 1103, 1x10*, 1x10°, 1x10®, 1x107 mgL?*; 10: negative
control.

4 SS2/9 W E Basic-RPA 5 PCR RBEXfLL

Fig.4 Sensitivity results of SS2/9 dual Basic-RPA and PCR



2.5 552/9 WE Basic-RPA 45314 547
X E PCR M XU Basic-RPA il RBEATRE R A, 25340l 5 Frzx. SS9 Al

SS2 BHPEXTHE L SS9 FH M HR A SS2 BH XT3 Hh BILIE T B S 1) 4% 7, [T AR L SS1. SS7.
EPEC. Salmonella. Hps. S.aureus. App. Pasteurella #11 A. hydrophila A HF14& 5, AIXLE

PCR A Z5 3R — 2. X Ui W A7 XU Basic-RPA T4 5 ik R AT

AhP M 1 2 3 4 5 6 7 8 9 10 11 12 13 B M 1 2 3 4 5 6 7 8 9% 10 1 12 13

100 1 00
i o
SO0 el
t 4o

20 0

10 101

A.PCR ¥R M4ER; B. WE Basic-RPA 5 R 445K ; M. 1000 DNA Ladder; 1~13 4350%: SS9 #1 SS2 BH
43FB8, SS9 PAMEXTER, SS2 PHMEXTER, BAMEXTER, SS1. SS7. EPEC. Salmonella. Hps. S.aureus. App.
Pasteurella. A. hydrophila
A. PCR specific results; B. Dual Basic-RPA specific results; M. 1000 DNA Ladder; 1~13: positive control of SS9
and SS2, SS9 positive control, SS2 positive control, negative control, SS1, SS7, EPEC, Salmonella, Hps, S. aureus,
App, Pasteurella, A. hydrophila
5 SS2/9 W E Basic-RPA 5 PCR 457 M xTLE

Fig.5 Specific results of SS2/9 dual Basic-RPA and PCR

2.6 SS2/9 WE Basic-RPA EE M S HT
HE RIS R 6 fra~, SS2 A1 SS9 [r) 3 AMNANIE] Ji sk FE 916 464, 1 B

JRIR L B SR S B R A — B R UCHIAAIT FT LI Basic-RPA J7ERSE TELF
A bp M 1 2 3 B M 1 2 3 Cbp ™M 1 2 3

100

1000—

70 700—]

501
40

500—|
400—

300 30

20

20

10 100—

A BB LRI, B, 52 R¥E; C. % 3k, M.1000 DNA Ladder; 1~3: #%4R% DNA RERE S 5H1A
1101, 1x10°% 110" ng/piL.

A. The first amplification; B. The second amplification; C. The third amplification.M.1000 DNA Ladder; 1~3:



The template DNA concentrations 110", 1x10°, 1x10™ ng/pi_.
6 SS2/9 W E Basic-RPA EE M LER

Fig.6 Repeatability test results of SS2/9 dual Basic-RPA

2.7 SS2/9 WE Basic-RPA Ilfa R AE S 43 4

XFRERI A1 A SR, 4% IR AR SN 26 A EAT XU Basic-RPA Kl [R5 40 5
B 9%, W PCR FIHLE Basic-RPA MHELH, S5 R WK 2 Fivn. AR TR G H 5 ANFE
A, HHLPCR INEILK I 8 NMHVEREA, b, BMURGL 2 M 54, 9 B2 fy, 2/9 HLIK
e 1 f3: FATE Basic-RPA J7 LAl 10 ANPHTEREA, Horb, FplURGL 2 A6 4y, 9 AL 2
By, 2/9 ILIEGL 2 477; XU Basic-RPA JEILA I 10 ANFRTEREA, Horpr, Bk 2 1Y 6
Uy, 924, 2/9 JLEYL 2 . HHUEWT %1, SS2/9 W E Basic-RPA J7i% 5 L E Basic-RPA
HEE—5, R TAHE BRI ERE R PCR 77,

% 2 TR ET SS2/9 aHRAERIMILE REIRTEL 5347

Table 2 Comparative analysis of detection results for SS2/9 clinical samples using different detection

methods
For il 77 v 3 5 451 B P4 22/%
Test method Number of positive cases Positive rate
MR B 77
5 12.2
Bacterial isolation
# M PCR
8 (2 BYkYL5, 9 BURYL 2, 2/9 BIILKAL 1) 19.5
Conventional PCR
A FE Basic-RPA
10 (2 BJkGe 6, 9 BUkYL 2, 2/9 BISLjEL 2) 24.4
Single Basic-RPA
XL EE Basic-RPA
10 (2 BYjk4L 6, 9 BURKYL 2, 2/9 BIFLKYL 2) 24.4

Dual Basic-RPA

3 {ig5itie
SS IMiEMK L, | HRFELS, IGKREIRZHFE, 5 A LA FAR R . BSE W I
FFEE SR A P38 oS RN M 3208, BB AL PA RIS 24, BT SS2, SS9.



SS7 F1 SS1 &t R HUwME, H &M MLER Z BRA S AR, Bk, XSS HyHRIEZ
KT SS P A R B

AT FTAE L Basic-RPA KR R FERE I, DL cps2d. cpsOH LK A#ERR, Wit T 2
SRR S WL T SS2 A1 SS9 W EE Basic-RPA — 5 [AI2B R A1 EEAG I 7 VAAREL, W
& Basic-RPA J7iARE RGN SS 1) 2 BB AL, b 7RSI ], PEAS 7RSI AR, 42
TR R XU RPA I 7 i3 PR RO BT S 4 A SRR T, I AN 51 R L EL
AT FCIE L 5 PR ARG KB, 24V (CPS2J212/pL) =V (CPSOH304/pL) 7E 2.4 : 1.8
I, PR, HET PCR, XNESHFKEZ MG A RIM T EES %, X
LXFIAEAERS, TREE R XTSI GC &, XA E A, AR cps2]
17 cpsOH 1) GC & &4y 5 40.8%F1 41.5%, HIkbT IEH TG, cps2i212 5 cps9H304 4H4&
£ 39 Cik Ry AR . W BLEERIG R, 7E 20 min BV A] 58 oA 244, RELRIE T R
REAIFE 53 SR, SCE G T I T3 G B AR S P 10 B S R BV A, SEBRL T ARSI R
55 R £ 1

FE DT, B O BT, 43I LL SS2/SS9 TR AFEL . SS2 BAMEENL . SS9 HA
BB R, L SS1. SS7 FIHA 7 Fhek W3 B A R 5, 45 A H A B PR A
L B 2 2%, HAR B ARV 2 UL, R4 UE i VAT SS2 A SS9 A M R bk
5% CCPS2J212 55 CPS9H304 £ SS2 1 SS9 il v 2 I tH 1, FLAE B X i b e g1 2%y
ARG TRPE IS R I X — R AE IR R S 2R 1) SS IRGLIA BT, RERS HER IR
th SS2 1 §S9, 7y SS HIKSHEIZ KT fit 1 1 SRl .

RIGPETTI, 120 E S 86 RO MR IA ) 0.001 mg L, RILH AT FOR 5 Sk
FEREAAGIIGE /1. g RO T (O E PCR FARRS SS BAIZA 2 BRI A 5 4%
UluL?t, 87 8 E 2P ST () TagMan 5856 & PCR %) SS HRINIFR Jy 75.34 #2 U1 -uL™, M
TEZIE R BUE . RPA 51K —M )y 30~38 nt, =T PCR ) 17~25 nt. 514l %4
PRARELLAR, Sy BB R R EE . 1 PCR AHEL, RPA [ B 2 B FLIRGE, MR
FEESE, SRR, HT REUE R R . XU Basic-RPA A6 I 7 125 1 o R A0 k4 7
SS KRIREW, TRIHHERERATN, AR K. HERTHAS TS, 9B i IR I A U
SR IE], R S B A R XU, JRb SS IR IURLIR A2

ARUFFRSLI RPA A R 5 LAMP BORF L HAT 8 RIS E], LAMP 752 4 %5
W) ELXT ZEFR S5 R TR SR, AR R A 2 o Aot 51 4 B S XUEE A o 5 R 20 A Tk
A PCR FARMIELR, A7 AR T B 3 IR A B, IR FRAIR L 70%. (A 7 EE 4718



PN ). — R 87 W) FELUKA A, BR A T B RIS I R o 2 2 AN 5] 4 [a) 47
FESESHMH], T E A AU A S NS e . Bk, T EUABCR, FEAERE
flAsr 2 A4 CRISPR/Casl2a #2415k PfAgo & RIFT2OMME S, @2 BN R,
A LAY B AT ST ES 2 SR R, AT R S v RCR BB B A IR

BT T SS 1) 2 M5 (SS2/9) XU Basic-RPA #iillfk %, sKBLT SS #) 2
o 0L 575 284 10— R ARG DM o 5 S ) 425 116 20 miin ARG %5 0.001 mg L7, 1 F-1£4% PCR
RO PR s ARy S A S s B FLAth 7 o B B E A SO N s B MRS RO R LB Ak 41
o ARAE A ARSI oy, 7 SR AR IS T A R AR VU S VR SR A ] o A T VE O SS BN HERT
PR T BRI, IR R IRINZ A i R BE5E T JEfil
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