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Establishment of a recombinase polymerase amplification technology to
detect Pseudomonas aeruginosa in bottled (or barreled) water

LIU Hui, ZHANG Juan', ZHANG Yan, ZHAO Dan-Xia, WU Sheng-Ze

(Guangdong Testing Institute for Product Quality Supervision, Foshan 528300, China)

ABSTRACT: Objective To establish a method for the determination of Pseudomonas aeruginosa in bottled (or
barreled) water by recombinase polymerase amplification (RPA) technology. Methods The samples were detected
by genomic DNA extraction and RPA amplification. Results The method could detect Pseudomonas aeruginosa
within 20 min and the method detection limit was 10 pg/pL. The minimum detection limit of artificial pollution water
sample was 36 CFU/mL. The method repeatability was good. Conclusion The established RPA detection method
can detect Pseudomonas aeruginosa specifically, accurately and efficiently, and it is simple to operate and less
time-consuming. It will provide a technical reference for the rapid diagnosis of Pseudomonas aeruginosa in bottled
(or barreled) water.
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KIEEBURWE, T2 TERBUK D, T ATk Ak
PIREE IS SR . B AN TR H8R =, = Ak
TR A7 BT 238 AR DR, (ELRRG K B T A AR AR R
PR, Vargal ER) ] 492 3RS 7 4546 AR AR A
M, RRE PR 1.4%, BEES e 4 9 M8 36 K
RAR 108 Hytthh, Horh 34 (/KRR ARG B LR, [l
RN 31.5%. TABEEPN T T i m N i o R R K
Hs B ARV YR, T T 30 Al K, Hd 14 43
G AR SRR AR, KRR 46.7%, FREIMEK A" T
CAHITE, AR GMP U HRE . SRIERT I se g6 a4
ZMZHEE R ORRRRE K RO S TR SR & B, 103 hFF
A 23 ORI, TSR 22.3%. Bl TN
T T T LB IR FH K A e SR BRI BT 1495 e I 0 A T
KB, 88 MFEahH 22 e L A AR IR R TR, il
25.6% o APEFE S E A A = ) 135 (AR TG,
KB 1T 0K ARSI, A SRR 12.6%. XA
SFEEMITH 223 s AR K LR FH K FP A (5 B
RIS YR BLBEA TR 34T, 24 3E S AG H AR SR BRI R
TEAE 3 PRI R ERVETERS, BFEPER N 10.76%. DHE &
SEBLRAERMIR A 77 A7) REAATERE 7 80 &b
KSR SRR, H 2 I B M TRTAG: H BH 2Ry 22.5%,
A R K IR T S BRI TR G B AR e 2]
SR 7 U T DX AR T KA TSR P BTG, 150
By7KEE 39 ik M SRR BRI TR, 5t 3Eh 26.0%, STRTE A
Bk R A, ZRASIFEEN, S KGR 2R
JeGeH 2 o TR BT Ot P T B R 2 /K P A
AT A5 YRGS T M T, 392 {4 i R4 S o T
TR 5.1% . E AN K IR 2 (R B T s 1 %6 1
BARFE, HHERT —ERERTGYE, 80T HRE G
FIRUS . Aol AR SRR A B A5 4, e O AR 4
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ETHT, 5 2o A1 B U 7 A S0 0 B A T vk R R AR
4 B G FRE o AR GE ARSI J5 2 R RS L AP BR Bl
A AR, AR R BRI BEE ST
AW 2E R B AR (R K S, 45 R PR AS I AR R B I A, 46
ST RG], R T ARG ACR N (HaX s AR A AR T
T FRE Z AR, XHRAE N B EER Al R T
FEN 2RI A G R o AR TE TR R TR AR
%, RO, REE SRS, EiE20E 0455
TR . EAH AR A Y H 75 (recombinase  polymerase
amplification, RPA)E & —Figi B TEIR Y Ba e A, KA
K5 PCR 2L, (HATFE AL ER, T2 F) S 41
RS EAREE, RS & B 1L DNA B M, 4%
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PLALTE 15~20 min SER%. AT BB RS 2 T Y
R, RPA SIWpBciHRI B, Jo ISR, § 3™ 4 nl it
TP 83T . AT USRS S I TR R B FE RS G2, Sr R
ML R RPA R  , FRkh 98 35 BUA RIS I B R
AR B, D 2 R 3 ] DA SO T g PR A A
RPN EA S
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2.1 KIGHERR

B PR T B E BT AR (ATCC 27853) P IR T
B HE B PR (ATCC 13124) KI5 A IR B bR B bR (ATCC
25922)(J] AR I AR A MR A B ), DG BRI T bR
HERAR(CICC 21620)(H Tl 3l A= i A (i A B . );
K T4y B IR S 1 3 BRAA SR A TR (Pae-1. Pae-2.
Pae-3).

2.2 LWHRSNEE

LB ER R . SR RB T AR YR
BRZSFD); 0.45 pm JEAR(SE [ Millipore 23 7)), 40 A 5L 4148
Bk £ (3 H Omega Bio-Tek A H]); HSHEAIENE RAA
P IEAI T B (LM A A B R A RS D o

HTY-30B RNEEN/SHRATIE R G T LR A B AR M
135 wl); GHP-9160 FE/K A ME IR B5F:46 (il —ERH A R
23w); CL-40M 2RI K S(H A ALP 24 +)); Quant
Studio 7 Flex SZH %5t 5E & PCR X, Nanodrop 2000 fif it
M [FER R B (P EDA R A F ).
2.3 EWHE
2.3.1 JAFE4 DNA 3K

B3 mL a3 B I 5 R AR S50 4000 g #5000 10 min,
W FEREFREE, FILA 100 uL TE ZEm, iWAERS, BHhA
10 pL % #RE, 37 °CHFE 30 min; FFESEEEEHIA 100 pL
BTL Sl 20 pL 5 AR K ERIRIEIR S, 55 *CIRZ/KIB
1 h; JKIB5E)E 10000 g 5.0 2 min, #F FIERE 1.5 mL 2.0
b, MR ORI 2UTIEY); A 220 pL
BDL ZZ 0, IRBEIRS], 65 °CHFE 10 min, FfIA 220 uL Jo
KW, DI R 20 s 15T, FFEERFERA 2 mL etk
B, RS ATRRE N RIOR ERERAT A, 10000 g .0 1 min,
FRRUE AR, BRI TR 1 B IS,
fILA 500 uL HBC ZZ i, 10000 g £5.0> 1 min; FAsfik &
SAHFEERE, A 700 uL DNA PEf, 10000 g 250> 1 min,
FHRIERRUG I EZ TR 1 0 SERUERE, OB SR
TRAMEERE T, LA KEEH(=10000 g)E5Lr 2 min DL T4
JiekE, SRIG FARICEEA, B RERHERA 1T BRI 1.5 mL

5 min, #RJ5 10000 g B4.C> 1 min PYE/E DNA ., DNA $24ifh s
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1#AFF—20 °CH A
232 RPAFERH

F I8 RPA SR I R € 10 B I MEA T4 o Oz {4
Fh 50 uL, [l REA TRy WAL 4 SN oI 45.5 pL 2
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1.0 pg/pL RS E R TR BN 2H DNA FE4, &H 2.0 uL
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DLIAES it o 2 18 9 2 0 I AR SR BRI T L 2 IR i
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PP RPA J5 Ik RS
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o AR B 1 mL B4 7 ES M E] 250 mL Ak
R (BE R TRSGH AR GB 8538-2016 (&4 2 H SRR
FAR IR SRAKKE I8 T35 ) VARG, AR AG 4 A1 P 1),
FHAAL R TR 42 F 1~2 min, FHFLAZHN 0.45 pm A E
JE ok, ¥ uEBEERSE 100 mL LB W, ¥, 43 51H
| mL BEURE &, SRAFERETARE, I & s iy /ol
36 ~ 3.6x10° CFU/mL, [AlAF45 5300 1 mL BIHBIRE ) 5 A
231 HRIBGEF A, SR TR

3 HER5HH

31 REE

DAASTRIE BE AR E (10 ng/uL. 1.0 ng/uL. 100 pg/uL.
10 pg/pL)Hi 4R 5 M T FR v P AR SE I 41 DNA Sh AR, i
1T RPA i 7 v5 i R B Bk 20w . anEl 1 R, WREH
10 ng/uL BF7E 10 min B RIFT RS EH 1S, A [) e i 5 PRI 4
DNA 4 30 76 20 min 2 NSERL, (A Bl kR I REAIK,
PR b B2 AR, SR AIRATAS 10 pg/uL i SR 20
DNA. 75 AR BIPE XS BRES JE g ih e th B, F ARG 3 1k
BIus —8Es R
3.2 HEM

PADE AR SR P AR TR | ™ R R R A
KA FCBRARME R | o AR P s v B A 0 DA 2
KT 3 BRESR I S TE (Pae-1, Pae-2., Pae-3)5:[H
RN, B0UE RPA Rl ik ke bk o 455 kW], H
U 2 1 P T A 1 A T 4 5 1 0 A B L Ak 1 R S
PERY ST ZR, 23 R R Ay 40 B 2454 s A I Fr 43,
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Fig.1 Sensitivity results of Pseudomonas aeruginosa(n=3)
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Fig.2 Specific results of Pseudomonas aeruginosa(n=3)
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Fig.3 Repetitive results of Pseudomonas aeruginosa(n=3)
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SR K ) POTH B T R AR S K P A A PR T AN AR A
O IR AR R AR A i A 7 AR T A
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[FIRAE G 5 36 N G R SR B 1y, ek SRt
IKFE R RRHAGIN . R T HE A IR, AP R R
ST, AR T BT E R 50 SR 2
RPA, Htk LAMP #3435, HATHEE & FA il 4R SR
FAM DR PR L RS ) L
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