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Application of polymerase chain reaction and matrix-assisted laser
desorption/ionization time of flight mass spectrometry methods
in Cronobacter rapid identification
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Abstract: Objective To develop two rapid identification method of Cronobacter use polymerase chain reaction ( PCR)
and matrix-assisted laser desorption ionization time of flight mass spectrometry ( MALDI-TOF-MS) , and to achieve high-
throughput and low-cost screening of suspicious colonies of Cronobacter on chromogenic medium. Methods A pair of
genus specific primers for Cronobacter were designed by internal transcribed spacer (its) gene, and 7 standard strains were
set as reference strains to re-identify 214 strains which were preliminarily identified as Cronobacter collected in 2013. 84
isolates were selected randomly and identified by MALDI-TOF-MS and VITEK gram-negative bacteria identification card.
Results
positive. All 84 strains were identified as Cronobacter by both MALDI-TOF-MS and VITEK, and the coincidence rate was

100% . PCR and MALDI-TOF-MS have the advantages of high-throughput, low-cost and short time

The molecular weight of 7 reference strains were the same as expected, and PCR result of 214 isolates were

Conclusion
consuming, which could achieve the preliminary screening of a large number of suspicious colonies, and could provide
technical support for Cronobacter surveillance and control in China.

Key words: Cronobacter; matrix-assisted laser desorption ionization time of flight mass spectrometry; polymerase chain

reaction; rapid identification method
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IF P AT AR e AR A, TR R R O
Rl 77 vk B E 2 PCR HR g0 A bR, H AT GB
4789. 6—2016( B i & A bR £ fh BUE Y 4
B S5 K BRA R ERR) 2R PCR TEM T
e S P EUE R 3R A i, W B SN/T 1632, 2—
2013 H H 3y v B i K T (e 2 AT R ) A
Ik 2 #8453 . PCR J5 ¥k ) Ml SN/T 1632.3—2013
CCH oy v BB fi A 1R (5 %7 Ve R T ) A 56 5 vk
55 3 R4 9O PCR J7 i) W 7E i Hh 0 4G 46 A6 928 Bl
R T2 B0 o R o Sl B O e I F S RAT I R B
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e v B AT IR ] J5 335 6 ) Bl A 4 7 12 3 ) ) %
TEARNE R WA % e Tk N W) I RS 1 %07 1%
155256 28 HEAT GlCAE W) DR 8 TE RN IE 5T R A
2 [ i IR 92 55 % b ME AL 32 ( Clinical and Laboratory
Standards Institute, CLSI) % fi 7 MALDI-TOF-MS

subsp.
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1.2.3 4HH4H DNA $EHL 2.2 MALDI-TOF-MS %5 45

FHAZ A 3R N BHA S I ) BUCE 7% , 78 300 pl
KA K R IR IR ), 100 °C 48 W% 10 min,
10 625xg B0 5 min ¥ FIHEREBREN —KEE
DT, -20 CIRATE% L,

1.2.4 PCR Y14

5 B R KOS 51X aes SRR,
M IR A W H R A RS A A, B8 R B B
N 282 bp, ZIF A LT WS W AE B N, F-5-
GGGTTGTCTGCGAAAGCGAA-3', R-5'-GTCTTCGT
GCTGCGAGTTTG-3""*" | M ] 25 wL JZ W 1K &
2xMaster Mix 12.5 L, FF 514 (10 wmol/L) %
1 pL, &4 DNA 1 pL,ddH,0 9.5 wL, J2 R &1
94 °C A PE 5 min;94 C7AEME 30 5,57 CiR 2k 30 s,
72 °C HEAH 30 5,35 NPEF; 72 CHEH 5 min, B
10 wL 97347 17E 2% 14 B g W Bk i v Bk, 120 V
f6 LYK 30 min, FHBEIC R R R M E 45 2
1.2.5 k%

U BHA PR BB v, 7E 300 L K I 4l K
R BEIR ST 1 min, JITA 900 wL Jo/K Z B, iR e iR
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FREAR b BT 1 L B AR AL B L T (TVD
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T, B s LRI,
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T B U F BB R R L E A B, N 1 RTE 2
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TR T B AT TR L [A] BSEX X 84 B TR AR 2E AT R
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Figure 1 PCR products of seven strains of Cronobacter
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Figure 2 Specific detection of its primers for Cronobacter

Ry 12 Al SR SR A% 5 1 40 T S 8 T kL Ol T
MFE AL BB e A M E TR B 5~ 6 d, FERTC  Ir @5 A=
il 2 m T TAENGMH S TAER, ITS
SRR AR b — B T AROME AR /N I R TR 2 )
6] B e 51, 32 17 90 EL AT S [R) 48 67 ) TTS /9 rDNA 2
INF 4 DB [R]) A [R) AR ITS J3 40 9 4 B8 A7 7 22
S A —Fh AR R rDNA #8901 2 [\ F B &
FFS A 2 TP AR R Y irs 3%
PCR % & &, H §i B 76 BF #F & 5 iz 1 H
HRIEIIST gk SN/T 1632.2—2013 40 A, I FH 3%
FE I AR A I LS, ASHIFFERT 214 Bk H A it Al
WA AR W & 1T PCR A, & FR 45 R 3
NRYE, B RBORNSHB AW 8, T RZRAE
PRAE b i 1 581 i 22 40 G 0 XU Wi ) ) i /R 4%
o AL AS) HEAT 3k ) 20 A A 45 i 3 45 PCR 45 21
HE— AW its R G S EGER S ENE S
N 100% , A 2x B 50 B FT R B e R 1 1 0L
2016 4E , JACKSON %"/ 438, VITEK #E 2% [
YT S R BR T e S s B AT R 8 7 AR Y TR bR
A, Fi B B BF B ( Franconibacter helveticus ) Fl1A} &
B BB B8 (F. pulveris) T3 Fh 41 5 0 2 9% % & I 7 N
SEX AT . 3E BT IS ( Franconibacter ) J& T M ¥
WL, 2013 4F BRADY %7 238 , 5 F £ 4 27 41
ST 5 BOHE B B - 5 FT B ( Enterobacter helveticus ) |
AR W ¥ & (E. pulveris ) 1 95 2t 17 #T # (E.
turicensis ) XA v B i AT B JEAVE R 3 8 B9 Fh AL,
SR B R PR ALY i AR R 3 R A S
FFJE B H I 5 5w B s AT H 8 R % M >98%,
o, AT BEJE B VITEK %85E R I0H: X o3 1) E 2 A,
{EXT T 58 B VAT BT 1) 40 B8, VITEK A 3 A oy L
Tl TR PG DL B, A 84 #k VITEK #: 2= [ 1

Y 45 R E O s B AT IR B A A RIS PCR &5
A B AR AR S8 0y B Al b 38 T R P R IE
P TT LA RCAR i v 2 o R TR E Y A R AT
P, BT E Br bR B T A0 S E B T
1R GE 1 A S TE A, i B 18 6 D) R 5 D T
R,

MALDI-TOF-MS £ AR 5 & S 8O 1 % 52 J7 1% H
A, ELAT B AR v | o R e s R AT R A R AR AR
FIHT C AR S PRAG D7 25 I T 3 ) 9 b 0 4G 36 4G
IR SINTP SN Rr N Ry USRI
MALDI-TOF-MS Z5 5 (9 T R 2, ankdfe 1o s
i L 83 B SR I 1] AR EE LA K T PR i AL B A 7
S AR AR BE A 2 7 B A R e, H AT E
7T 5 R A ARSI AR R O il R OR B T R R AT TR G
BOUE . ASTFGE 40 BT (9 84 B 1 Bk 28 43 Hr 3 hy 5 B i
FR H AR I3 400 > 2. 0, oK WAR B #4528 s 3L, e 9
PRIT R T 5B VAT R R AT B 4 5 BE

FRTA Sk 1 T8 A 4 5 B R R
B R RS S8 7 AT B 20 B AT AE TSA S AR B A
ORI ORE 7™ B8 F A D 5w B Ve T R Y G i A
E A8 AR AL R AT RE 2 A bR T ARG 1 1 OO A AR B BUR:
D ER 75 e AR T 92 B 19 4 19 15 &0, B & A 19 1S0
2296—2017 ( microbiology of the food chain -horizontal
method for the detection of Cronobacter spp. ) hRiE, B
YBOIH 77 o 0, 3R A Ry Bk 5 % s AT T BE AL TA B Y G
SEFR bR AL IR R RAETT GB 4789. 40 i, B % HE U
AR . DFL AR F U 58 2 VR AT B B A o) 2 4
T B K i 5-TR-4-54-05] We-a-D Ak W A 4 1 ( Xa-
GLC) FIRE S, 8 5 8 I 1) W 1 IBC B 5-T5 -4-54- 5] e
TESAAFAE I B 80 (0 38 VR -5 -ma] Wi o T v 52 B W 4
0, (E % 58 728 A T A Al /D B A0 A BEAE DFI F
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