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Effect of environmental factors on Listeria monocytogenes inlB
gene expression
SANG Xue,ZHU Yao-lei,ZHU Ya-hui,ZHANG Gong-liang, HOU Hong-man"

(School of Food Science and Technology, Dalian Polytechnic University, Dalian 116034, China)

Abstract: Five pairs of primers were designed based on Listeria monocytogenes virulence genes inlB and a pair
of well specific primers were selected for this study. The Listeria monocytogenes virulence factor expression
was studied by real-time reverse transcriptase PCR. RNAs were extracted from Listeria monocytogenes culture
solution under the different environmental factors conditions,and then cDNAs were synthesized respectively.
The housekeeping gene 16S rRNA was used as an internal standard. The changes of the Ct value could mirror
the relative expression levels of inlB gene. Our data suggested that in/lB gene expression was efficient when
the temperature was 15 °C,pH was 6,the NaCl concentration was 1.5% to 2% ,and the concentration of sucrose
was 0.75% to 1.25%. When the temperature was 0 °C or 45 “C,pH was 4 or 9,the NaCl concentration was
more than 3.5% ,and the concentration of sucrose was 0% to 0.25% ,or more than 2.25%,inlB gene expression
was suppressed. What’s more, the kinds of acid had little effect on the in/B gene when the pH was 6.

Key words: Listeria monocytogenes;virulence genes in/B;environmental factors;gene expression

R E 5 25 TS201.1 X EKFRIRAD ;A X E 4 5:1002-0306(2015)20-0175-05

doi : 10.13386/j.issn1002-0306.2015.20.028

AT PR e AHE R IR A A 9 22 E B PR AT R B,
b L TR B ] 3 R U 1 B0
B ) AR TR B RO A LA L A RS R
AT R il PR B S A G R TR G
o FLAt i A A A TS A R e . L RTAE TS
AR 22 I S A0S A A o DRz B 5 DS 7 vh 2 A, e
1% B e i PR DI Z2 FEAL , 0 1) S BRI A Ui
JI JE 7 AT P R I G 22, 2 T ) S0 0z g e L
At AN B

O 175 ) FE D IR FLHETE w51

= H #3:2015-01-06

PR A AR BRI FH 100D K/ INAS— 1R 85 0 B Al ke, e
BRI S R G N AL 25 0 B2 A S ORI 1R
22, M T — AN IE IR K5 R = inlA ~inlH , 35 X 205 &
FinlA Flinl BRI A5 T ZERIAE T, e AT ] A a2 e
H 1) 55 4 i 452 28 AH S 8% 0 R, 2 At =l e i 41 i
PRI 0 T A B 2 TRl i o A, L) P 2= 3 R
B HAT S i) 7 e, 7 )y L M ind B)E T AL 2R S, B
A2 ARG Tk, G5 Al A K R 22 ik g o, R IT
AN AT HEAN D . B2 A A 5 R 22 46 Bl kinl B
FLIR] ) BB A Ty 1 B U AR IR ) T B, [

EEE N2 F(1990-), %, A5 A ,FFRF 6 B 24 5 4] , E-mail : sangxuel 16@sina.com,
*BWAEE AR LR (1964-) , 4, #AR AR 7 & A B HE AR E-mail : houhongman@dlpu.edu.cn,
LW E LT A SR ERART & GTHA2011]1915 ) ; i 7 A 4 30t (GTHK[2012]145% ).

20155 208 175



J@étﬂ%&

Scence and Technology of Food Industry

HNAE IR SR DR 22 56 8500 e 25 D Sg i 5 TR AT T 2 1
TIF 5578, A 32356 BB ind BE D], 2 B 18 2 el 1 1R T
BRI N 2, L A L g b, (ISR
325 17 i 59t T 48 B TR 1 s R TR I B P SR S .
AN S A ST LB N T4, Wi A L pH L &1k
AR P  IRERR A S FIR 11 Bl S Xt ind BRE IR 3208 B 1H) 5
mi, LAHABEWIZE T A £ &N 1 ERBE IR 22 11 A8 40 X
198 2 MRl AT RE T 1P S o
1 MRlEF*®
1.1 #MREEE

WA RIEAETF R ATCC 19111.ATCC 19112,
ATCC 19115 ATCC 15313 )8 2= #CICC 21672
FOKE [GZE W B CICC 216705 S M2 I B A 41
BRSPS VDT TR ST O A BR . ARSI =
PRATF AR SYBR® Premix Ex Tag™.Oligo (d'D ;5 Primer-
5xM-MLV Buffer« dNTP Mixture - RNase Inhibitor
RTase M—MLV (RNase H-) 2% i [ 52254 TR CK
&) G PR A ] 20xPBS 2% #1145 Wi « RNase Free dH,O-
POt MPCR SIS WHZE LAY TR R
T3 A B 2N ) 5 41 R R RN A B O 70 6 DL Az 385 1 1
A A b BT RARAEARAT FRA W) 5 WA PR 1 198 &
T RO U S B RE T L SO AT A R L S PR L L
M TR R S ER RS I T R .

PG E B PCRIY  FEEBIO-RAD A &) 5 /il 55
OHL FEE Eppendorf 2y 7 s K RS 22 5256
AT IR A -
1.2 LB HE
1.2.1  FIESSIRER R B I 5 0.6% 8 BHR & 1 1%
T R T N 15 37 L (TSB=YE) 0 25 1R 1.7 o, 1
MRS 810.25 g, K EHRO0.3 g, I%REF0.6 g, &AL
0.5 g, #IZHH0.25 g, 22 T-/K100 mL, pH7.5, F5 9%
£ 437 °C, 160 r/mind%FE20 he
1.2.2 B eeth K&k R NCBIS FastPCRHX
PG, B R U 4R 21~26 2 s AiTTAHI EAG/C
I3k CHUE AE45%~60%) , AITS5 )2 ; Tm=50~60 . — %}
S Tm A AH 25 AN I3 o0 Ky Is) AS 2 2 2 4%
F4 s Quality {F 552 BLAL

MM L BB T R S, LR, PR
X140 53 5] g PR A TR B A EG S TR B R G S
TR R K FF 8 < V0 1 G 4 o (0 4] 26 B T )
VLA BICERT 77 AORT B X T LAR AN B8 20 Sl B AT 4R S 1
RO, F 280 8 T SRR Sk e S [ T e 4k
1.2.3 BRI &
1.2.3.1 AU RNAMHEHC WO 5 B v 44 R 4l Bl 2
RNAHEHGRF &5 30 ] B2 A TRNA$EHL, T--80 °C
AT ARAT
1.2.3.2 cDNAWI AR RNVAAEZFR6 pl, Al Bk
RNA (RNA % = F 1 ng) , Oligo (dT) Primer 1 plL,
RNase free dH,0, V&%) ; Jx N 4514: 70 °C 10 min; 4 °C
2 mino

JWVARZR 10 pL, 56 DL IR RNA AR P i
6 nL,5xM-MLV Buffer 2 pL, dNTP Mixture 0.5 pL,

176 0155 %201

A I

RNase Inhibitor 0.25 pl., RTase M—MLYV (RNase H-)
0.5 pL, RNase Free dH,O 0.75 pL, N 42 C
60 min; 70 °C 15 min; 4 °C 2 min; 4 C{% 4%,
1.2.4 226 BPCRAT I I N AR R K41 25 pl
PR R 25 EHISYBR® Premix Ex Taq™ 12.5 wl;
W10 wmol/LITI 51403 #50.5 pL; Cdnafbifii2 pL;
KL KOS plo

J N2 K95 °C 30 8;95 C 58,633 °C 25 ;72 °C
15 5580 °C 15 s, 405 ; 60~95 CHE 755 it h £k o
1.2.5  ABIN 24 185 S IE N inlBRIE KIS0 T
ST RE D 3L Rlind BI) 3R IA , ZEAN R B8 R 22 4511 R 8%
T PR A 2R R B, B DN SR E = A TPATREAR R — A
of FEAEAS, 48T 2 S H2EURNA , FX6F BT A RE S RNA T
— A AbH, A e DNA, DL SRIER 16S rRNAH N =
FEDR . 7 FR2ACH SR A Sy BB ind BRR IR LA , I
H137 °C.pH7.5. 7 % ¥ 0.25% « & AL HN0.5% 1 4y X
W o A SCERER R 22 1P e 6 340 2 R e 48 ) S 30 0 UE 174
TE PR 2RI T BB 08 I 2R K 0 A RV I N AR
R 56 58 T PCRELAR 3 45 24— IR % K 2211
A5 A AR (CCO AR Ak, AT VT 55 ind B DRI 1R A 0T 52
=

;FH ;H— %E Jﬁ % (R.E) 1 =2 ~{ClinlB_treatment) ~CL(16S_treatment) | -{Ct
CinlB_control) —Ct (16S_control) |}
1.2.5.1 X inlBIE R RIE R 53 HIAE0.5
10.15.20.25.30.37.40.45 CE&AE R, 3597 w1 2=
FERE20 h, JoAB 444 UL 1.2.1, 4% 15 20 ] $E BXRNA L &
e DNA , ¢ Jo 3EAT 280\ EPCRAG I
1.2.5.2 pHXinlBIEKIFIL M52 W) 53 il fEpH=4
5.5.5.6.6.5.7.7.5.8.8.5. 9% I, 135 F% Fp 4 2= M
BR20 h, BREANSZAAE A TATREAS, HoAth 454 IL1.2.1,
AT 2> BIFEHLRNA L & )% e DNA, 5% )5 347 9806 58 B
PCRASM
1.2.5.3  SALSNIR BEXTinl BRI Rk 52 43 1
TE G AL SN MR FE 2 0.25% .0.5% 1% 1.5% 2% 2.5% «
3%+3.5% 4% (I in A& 46 470.25.0.5.1.1.5.2.2.5.
3.3.5 4 9 AT, B IR R 2= WiRE B 20 h, R4
PEAE = A PATFEAS, TS AEE = A TATREAS, HoAth
A IL1.2.0, kT 43 S B HXRNA A5 acDNA, i )5 3
1T 968 HEEPCRAS I
1.2.5.4  REMHFIR)JE ST inlBREIR R IE 52 43 S AE
T WE W A 0% . 0.25% 0.75% 1.25% 1% 1.75%
2.25% 3% 5% 7% 9% 11%13% 15%17%19% .
21% CAS AT 26 0 L 43 50 I N 8 0.0.25.0.75 1.25,
1.1.75.2.25.3.5.7.9.11.13.15.17.19.21 & %1
T, B IR B AW 520 h, BEANSAAE A PATRE
A, HABSAE W21, 410 43 BIFEHXRNA L 5 )8c DNA,
$50 S5 BT 28 e e HEEPCRAS I
1.2.5.5 PMRIIFIZEXTinBIE N R IAHI 52w 43 ik
YIS 18 (6 mol/L) < FLIE (85%~90%)  ¥7 K5 1% (1%) AN
Fh1E 0.1 mol/L Vi 15 B FEIEpH A 6, X HL 1 = 4R b
BE 7520 h, AN SAEE = A PATREAS, HoAth 45 14 WL
1.2.1, K11 23 BUHEHLRNA L &7 )% e DNA , & Jio $E17 22
SE R PCRA I .



R Assiti]

Vol.36,No.20,2015

Rl H KRR SN G 5

Table 1 Target gene and corresponding primer sequences

B AR A1 (5'=3" bk B
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Fig.4 Effect of NaCl concentration on inlB expression
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