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Detection of Pseudomonas cocovenenans subsp. farinofermentans by
fluorescence real-time PCR method

LIN Jie', FANG Chen-Yu, LU Jing-Fang, YIN Dan-Han, ZHAO Qi-Qi, WANG Jia-Sheng

(Hangzhou Institute for Food and Drug Control, Hangzhou 310000, China)

ABSTRACT: Objective To develop a fluorescence real-time PCR method to detect Pseudomonas cocovenenans
subsp. Farinofermentans in food. Methods Species-specific primers and TagMan fluorescent probe were designed by
oligo7 software according to the conserved sequence of 16S~23S rRNA of Pseudomonas cocovenenans subsp.
farinofermentans. The optimum annealing temperature, probe and primer concentration were explored. A real-time
fluorescent PCR detection method for Pseudomonas cocovenenans subsp. farinofermentans was established. The
specificity and anti-interference of this method were verified by real-time PCR detection of Burkholderia gladiolus
and 22 other standard strains. At the same time, the sensitivity of the method was determined by studying the
concentration of bacterial solution and DNA. Results This method was used to detect 23 kinds of bacteria, it showed
that except Burkholderia gladiolus, 22 kinds of bacteria were negative. The anti-interference test showed that the mixed
bacteria had no effect on the detection result, and the method had strong anti-interference ability. The sensitivity of
fluorescence real-time PCR to detect Pseudomonas cocovenenans subsp farinofermentans was 1x10> CFU/mL and that
of DNA was 250 fg/pL. Conclusion The primers and probe designed in this study have strong specificity,

anti-interference quality and sensitivity. This method is valuable for research and application prospects.
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P oHE MR RO B BE K T O FP (Pseudomonas
cocovenenans subsp. farinofermentans) ] FRHP BEAR PRI TR,
JE 1977 AR E A AEEK Y & B —FhoEr
YA, AR 2003 A B0k R BT A v AR A G T
(Burkholderia gladioli){t)— A~ iR, th 8 J5 - 238 TR
Ak 41.8%1 . B A K IR R S 5 A B b AT
T4 32 BRI 41 2 BT PR K 1 Y ol 5 [
FIEY P ERATIRIER) T, WRERMRE, FEAEAK
Je Wl b, 78 TRAR B RS A S xR 2 A SR
T T KT S ol £ A 30 B R SR A AR Rk 5 i,
GB/T 4789.29-2003 & & DARUEY =K 5 MR i
PR K ARG 5 ) B AR I B SR AN R R T . 4
il RS MG AR, Al R R K S 2
P85 Te N DR K s HL R SO AN o 6B B R kB
FAALGE R ARSI Jy AR A oK .l 2 AR, IR
Y R PR K T A B9 PR SF 81 16S TRNA L 23S rRNA DI
168~23S rRNA [0] X 741 £ 4 FLAC A, A 55 & AR 4k T
TEF IR PCR. 7= 5434 S8 6 25 15 24 A P P K 1
WA T3 Hrf RO R e R K 2T UG S
VKGR, BRI RRAHXT B, B, 2 R A 45
By PCR HiARFSZN D PCR iR B BRI 2N, HE
3l PCRIAETHFZAIKEEEL R, MILT TagMan 34
95t PCR Rl A RS S . AR | AR,
SERR RS, E SO A R AR B2 A T AR
AF 2 LA 25152 B A T K T W A 16S~23S rRNA Sy HEJ7
%, SR TagqMan FREFS2IE5E PCR AR @ 7 £ 5 rP i
PP R TR I P R SRS 3, LA R B A
PR RGN 5 2 15 BRI 4 75 2R

2 MRIEREE

2.1 U5

BD720 A4 K5 3746 (5 E BINDER /A F]); ViiA7 SZH}
7 B PCRAY(GE[E ABIA F); MK-10 20 R LA (M
HREAY ZHAE R/ F]); Nanodrop one 84N 6yeiEiH(GEHE
Thermo 23 H); 1-14 &3 &L HL(EEE Sigma 23 7).

2X TagMan Fast qPCR Master Mix( 44 T RO
FRAHD); 4AFEHL] DNA PR B & Ml A ).

PCR B FHRE Z4C i TAEY) TR RS A
BRI 5

BT K G R AR RS IR I | T K S R B R (b B AR
HARBM AR E]); GVC HE3iH: . PDA 855 RHel

AR B A BR A F) o
22 H

SR TR 23 ARBRETE MR MU PSR EARAT Y
R R EAASI TR AR B MR S 5 T2 1,

2.3 S¥IRIRETEIRIT

M8 GenBank H /A A 114 HF 75 {1 5 Bb 1A e K T IE A
165~23S RNA [0][X 741, F oligo7 #M&iH—X 4Rtk
SIAI—A TaqMan ¥4, BIYFAERE DG AE TAEY T
BEARWRSHRA G 519, HREHFHIE 2.

24 TWHE
241 EHRE I AAe a0 A E 20 DNA B 4] &

B 1 vh 23 FPORAT AR REER 50 ) R 7 J s K T IR
REFRIE, T 36 °CHEFR 18~24 h. IHIRIFMOTAIR, FHANTA AL
[H 40 DNA P $ B0 & 20 DNA, F Nanodrop one il
DNA R FEAE JS2if %% PCR BUREAR, B -20 °CIRTE .

242 FA PCR B E AR Z BB 44 694k

DAAH TRV B2 F5 3 10 o 82 /R A8 FC B DNA S I B
PERIAR, #E 3 AR GREE 50, 55, 60 °C, I Lk
B Ct {H, ¥R ER JOREE . 7EMe B ER JORE T,
BEED Wk 0.3~0.7 pL(10 pmol/L), R%EHH A 0.3~0.7 uL
(10 pmol/L), R JHAE ML L B B A1 5 | ) PR B
243 HFFAEER

B PR bR UE BRI TSR 2O PCR A, L &
1A 5T BB IR B QTR A 1 B R A B B, A A 3 £ 2 3
ROV . CBIRIMHIEUDTTIREA, SRR SEAAT IR . B A i

At 5 PCR 12 X0 A4 7 5 AL L 1 T A T IV A P A S o
244 SFHMERE

il 2 VR A TR, G R AT v AR R R ST VR R
10° CFU/mL, T4 s @mizeke, Kipka K, 4
SHEPAER, ZRREIFEYD TR MM A 107 CFU/mL.
BURATA | mL, DAAH RV R R & (0 o 2 R 18 LG TR T
TR BHPEXS AR, A7 SEAT 25 PCR A6l
245 REEFE

A 5 B T A o A AR A I TR TR B VR 0.85% 4 FER /K 3
£ 10 fEBREERRE, e RANMKEE N 1x10%, 1107, 1x10°,
1x10%, 1x10*, 1x10°, 1x10%, 10' CFU/mL M BB . T
BIBRE AW | mL, FAT0H9% PCR A,

A 2.4.1 Hhifil 2% (9 75 B T A0 SR8 R 1[G T DNA BEAR T
XZEIKEAT 10 MR EERGRE, 45 RV 250 ng/pL.
25 ng/ulL., 2.5 ng/uL. 250 pg/uL. 25 pg/uL. 2.5 pg/uL.
250 fg/ul., 25 fg/ul. 2.5 fog/ul AUREAR . BUAS i B B ARAR
1 uL, #E47%¢5% PCR kil
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Table 1 Strains for experiment
e R £ FR [EGIE R E3ld
1 i REM K IAIRA IR Enteroaggregative Escherichia coli CICC 24186 e T A W T R R R B
2 W AR R KR A I Enteroinvasive Escherichia coli CICC 24188 o TP A A 0 T e D B e
3 J il A K R 75 R T8 Enterohemorrhagic Escherichia coli CICC 24187 o T A W TR R R R B
4 WEREEAHFF I Bacillus cereus CMCC(B)63303 r ] i 2 S R R AR e
5 K57 T Escherichia coli CMCC(B)44102 oA 2 R RE R AR
6 TGN FE VDT R Salmonella paratyphi CMCC(B)50094 o £ 24 R RSB
7 Wi B ZEHAT & Bacillus subtilis CMCC(B)63501 r R 2 R E AT
8 KN EIFFE Bacillus pumilus CMCC(B)63202 o R R 24 T R E AT e
9 L WO EIIRE Staphylococcus aureus CMCC(B)26003 o R R 24 T R E AT e
10 HALHIE AT Pseudomonas aeruginosa CMCC(B)10104 r ] i 2 R R AR e
11 PSR Enterobacter aerogenes ATCC 13048 IR PR A B A )
12 R RS R Shigella flexneri CMCC(B)51572 TR A BB B2 )
13 R URS i AT 5 Enterobacter sakazakii ATCC 29544 IR AR AT IR A A
14 BUGFEVS TR Salmonella typhimurium ATCC 14028 TR A R A RS ]
15 Yot AW R T Listeria innocua ATCC 33090 I RIS A DR A R A ]
16 P RZR R Listeria ivanovii ATCC 19119 I AR A DR AT R A ]
17 PO R AN A 2RI AR [T Listeria monocytogenes ATCC 19115 I AR PR A B A )
18 IR Micrococcus luteus CMCC(B)28001 TR A R B B2 )
19 LI ERB Rhodococcus equi ATCC 6939 IR RHE AT IR A
20 KI5 BRI Enterococcus faecalis ATCC 29212 TR A R RS ]
21 F IR Staphylococcus epidermidis CMCC(B)26069 IR DR AT IR A F]
22 HORZFHIFFE Bacillus mycoides ATCC 10203 TR A R AT R A7)
23 FEERH A 7B /RS R Burkholderia gladioli ATCC 10248 I AR PR A B A )
F2 SEATROE PCR SRR T
Table 2 Nucleotide sequences of primers and probes for fluorescence real-time PCR
4 7% K /bp
Motz LY 5’GTCTTTGTCATTGGCGATT 3’ 19
iR 5’ ATACAATCACAACCCGGAT 3’ 19
TRE FAM-5'-ACGCCCATCTCAATAGACGCTT-3'- TAMRA 22

2.4.6 FEIFA AR

A S DR O e A B e SIS e R - A T R K T I
FrEyh R OaER 2, IR F R AR R e
A GEHUTT B AR E 6 6y, b Sy EHECRIRE 1 g, 43
HA 20 mL GVC 7373, 36 °CH5 3% 48 h, F4y 1 i
B A 0 2 IR EC TR bR v A VRTR A3 5 P A TR P B
FEFIER FRHRAE, RAEANE A PH X AR AR . UG 3% 5 i3
B 1 mL #7509 % PCR G .

3 SKIEAR

3.1 W PCR R NAZRFN R SZ BT
TEF R MR B B 51T, 3 4R SR 50, 55,

60 °CXJ W1 Ct {H 43514 16.300,

16.274.

15.749; £k

B Y FEREN SN 1 Ct {HT7E 14.422~15.352 Z ], Hra|y
e B AR ST MR BEHR 9 0.5 wL(10 umol/L)i, S H) Ct (B
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/NK 14.422, ELRBUE LR 3,

ik, w7

SR Z N 25 pL: 2X TagMan Fast qPCR Master Mix
12.5 uL. E RS 0.5 pL(10 umol/L) . 76454t 0.5 pL
(10 pmol/L), DNA BiAR 1 uL, JHXGEKHME E 25 ul,

SR 25 At: 95 cCHIAS M 30 s; 95 °CAE M 55, 60 °CiE 2k
FEA 40 s, WLEETE, 40 NMEFR .
32 HFRMEIIESER

VAR B S A1 S K 1 U TR 0 o AT Sk PHAME XS HR, B
M an M A 2R R . RISV T R, R 2R
FEER « BRUG AT R 55 22 BRARIE BERRAE R BT IR, 3GE K
Sy e %) BREGTE ST 285G PCR VA6 A 25 115 2 i i ik
TSIV 14 S SEERF 0 PCR G AR 75 415 2P A 1 e K 1l
SRR S R WL 1,

SRR, AUHE AN v R SRR B TR
Prah, Hofh 22 FhE G B ZR, ULHA T EE ST B92¢ )6 PCR

HA R
33 TSR

SHEA HRHTTHEE PCR KGN, DA R ) B 5
AT B R TE B B RO P TR, $ TPk i 25 1 0
Bl 20 Qi BN, WS T-HE TR 04 TR VRCRR B X BRETLF- [l i
LY I LR, LRI B9 PCR AN T 2 R 2 4R T3
W, BLFHeRE S, 5% kR RS RS
34 RYEXEHER

43 BB B AN TO A R IR HT 13108, 1107, 1x10°,
1x10°, 1x10*, 1x10°, 1x10*, 10' CFU/mL AYRE 1 mL
HEAT DNA 25, $2EUAY DNA #E7986E & PCR &, 52
F2¢ 5t PCR ARSI AER 25 {15 B A1 J oK T S 4 15 7= 4 K -
R K 3. WE TR, BREEFRRE 10" CFU/mL
TP bR Ah, HAb U A AR R, DR oo v
TR PR K 1x10? CFU/mL.

&3 SIMIFRSERENMAL

Table 3 The optimization concentration of probe and primer

1Y 10 pmol/L

CtfH
0.3 uL 0.4 uL 0.5 uL 0.6 uL 0.7 uL
0.3 puL 15.352 14.926 15.020 14.800 14.811
0.4 pL 15.234 14.765 14.862 15.086 14.792
72 vz g
PRI 0.5 uL 14.996 14.762 14.422 15.230 14.937
10 uM
0.6 uL 14.869 14.715 14.541 14.862 14.766
0.7 uL 14914 14.677 14.465 14511 14.638
4,500,000
4,000,000
3,500,000 |
™~ 3,000,000:
u
3 2,500,000
=
# 2,000,000
1,500,000 |
1,000,000 1
500,000
0 131,813,429895
2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
TEFEL
G WEEE Y BN VS iV )
1 SEIFHE PCR A IAEEE {1 A AT T oK AT S Aol e S5 P 6
Fig.1 Specificity detection of fluorescence real-time PCR assay for Pseudomonas cocovenenans subsp. farinofermentans
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Fig.2 Anti-interference detection of fluorescence real-time PCR assay for Pseudomonas cocovenenans subsp. farinofermentans
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Fig.3 Sensitivity detection of QRT-PCR assay for Pseudomonas cocovenenans subsp. farinofermentans in the level of microbial concentration

3 9] BRI vE R R IR T DNA ik JE
250 ng/puL. 25 ng/uL. 2.5 ng/pL. 250 g/pL. 25 pg/puL.
2.5 pg/uL. 250 fg/pL. 25 fg/ul. 2.5 fg/ul AYRIME 1 pL, 7
1790E i PCR AT, SEF9EE PCR AN BR A7 A% 5 A 147
WEKTHERD DNA K- RS LK 4. WEAoR, B
25 fg/ul. 2.5 fg/ul Joi/ 3RS, HoAth o B2 A AN [R R i
P4, R E DNA K5 HBR Jy 250 fg/uL.
3.5 SEPREEmAEMEER

X PEAREIL 6 AFEGL Y GVC B EETT DNA 2
B, DU E AR v R R IR O B XS B, HEA T S22t
PCRAGIN, S 5251 PCRAG INAF: it B 25 M1 EP M BT T oK T
AR WL 5. ZER IR, ACRHEA B AT S A

I A 1 B PR TR T Lo
4 & i

ERCRENTY TAUIPUR L I LR o] NTTRIAIES
BEIN R B W ) R B 00 Al AR AT M bR X Z
(A B SR TRLAE o H SRR A0 13 F Dtk A - 3 3
BRI PR K T A R B W h B R R,
SR U RE A P TR IR T I, 2 G B S AT T
K/NH(2.5~3)umx(0.5~1.0) pm, AP . BRFFR SRS,
T, AR, FMIRA, B AERNARK. Fabd KR
FEN 37°C, Bo@reR RN 26 °C, pH 5-7 TEREINA KA
U, ABEHRHT 148855, 56 °C 5 min B AT RFE, 4%l I
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4 SERFHEE PCR A IR ECSR L PR E K TRE R DNA 7KK R 8% i

Fig.4 Sensitivity detection of qRT-PCR assay for Pseudomonas cocovenenans subsp. farinofermentans in the level of DNA concentration
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Fig.5 Detection of Pseudomonas cocovenenans subsp. farinofermentans in samples by qRT-PCR

BGPTSR, (B3 A /NG T R 2 75 2 oK
R, T, BEPERR, NAEWE— M Ay TR, X
NS A A d vk, BE AN M. SRS, T
A FEICT, BA M A SRR Fk, X5
V55 YR AR T 15 PR A A 1A IV ) 23 17 A ) W
RS PEA, AR B TS Y L A, FRIGIZ B R Y
BRI KU -

AR FhE B AP 16S-23S rRNA KA 8] X751 BA 5
BERESEE, Tz TS AN s e R D AT
ST HREEAR B 4 16S-23S rRNA #5377 LAM PR ke il 4 2
U1 PR A 5 LA AR 25 (1 BB T K 1T 7 Al 16S-23S rRNA
I DX P40 R MBI N, R S B | R Tagman #8451, #4%R

T AEIR SR . BB YRR MR B, T K A B R
BEA&AE . RISt PCR AR, o402 115 Bt 7 e oK 1
SEFPHEA TR, ARSI A1 Z8 065 1 ho 383X B T A
TR AEEC B, 22 FhH AR v Bk SR B TR R T
I PCRAGHI, 56 TIE 1 AR 72 X6h A 2 110 P A P 7 K T S e A 0
MRE SRS T . R R T R B AR [F] DNA VR
4D P S 11 e 7B R A G TR AR, S A ARG A L
TR P K TSIV el ) B R AUl 110% CFU/mL A DNA R
TR 250 fg/pul. £5 b TR, ACHFSE @ T 19 SERT 5t PCR
TG AR 2 (B P T K T AR R, A RS, R
B R, RSP AR A, BT R DR ARG £ Y
K, B AShT N R .
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