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Effect of Sigma Factor ¢® on Biofilm Formation of
Listeria monocytogenes in High Osmotic and
Low Temperature Conditions

Sang Gyu Park and Shin Park*

Division of Life and Environmental Science, Daegu University

Effects of sigma factor (6®) on biofilm formation in Listeria monocytogenes 10403S and o®-deficient sigB null
mutant were studied under high osmotic and low temperature conditions. In brain heart infusion (BHI) medium
containing 6% NaCl, wild type 10403S and o®-deficient sigB null mutant formed biofilms of 6.8310.38 and 5.33
10.45 log cfu/cm?, respectively. L. monocytogenes 104038 in BHI medium containing 6% NaCl formed 4.7 times
larger biofilm than without NaCl. Culture of L. monocytogenes 10403S and sigB null mutant at 4°C did not show
any significant differences in biofilm formation. The results suggest biofilm formation is activated by ¢® and
NaCl, whereas not affected by low temperature stress in L. monocytogenes 10403S. More studies are necessary
to determine biofilm formation mechanism in osmotolerant L. monocytogenes.
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. L. monocylogenes, Yersinia enterocolitica, Escherichia coli
OIST:H7 9] FHdade oF LB D] F g3l 7t
A AHE dorle 59 8713 7 e, 2Ed
2 A sigma factor 6’9 o= AEHAZHE Aol Ao}
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TE BHe] TE, &%, YU Tl et drk(11,13,14).
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B A7 wild typed! L monocytogenes 1040388} o] @5
2HE] o*2 AAT sigB SIHO|F(sigB null mutant)®] bio-
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EfiA A sigma factor o7} L monocytogenes®] biofilm A
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B Aqoa AME FFE L monocytogenes®] wild typeSt
L. monocytogenes 1040388} o] @52 JE o*& A AT sigB
EdMolF2 sigB null mutan(10)E V)= Zdthshae] Dr.
Martin Wiedmann® 258 A|gwol AR3lgirt. Ra8 45
= Brain Heart Infusion(BHI, Difco) ZAMIRIE 4°CollA BT
SHHA ARS-EFATE

Biofilm AJE Fi|

Aol AREE biofilme] A HE #E F 7HRAE AR-3IA
e, #8 &elol=Ze 2 (Sigma Chemical Co., St. Louis,
UsA)et BE A E3300A 71A71 1] A82 7P @ol AL
He v A A22H(ype 304, Nod finish, Fisher Scientific
Co., Piusburgh, USA)(16)& AME-3Hch ETto|=getie] 7
$- AZ)7} 25X75cme)H, ZEiQlg|AAdEe] A= 21XT78
cme ]t EHE SEtol=Fekie} AERlE]AAE WS grease
2 AAs] g8 olMESR AAT F, 75°C] 2g/L chlor-
nated alkaliiNaOH, NaOCl) A]#-8-%(Monarch 1313-SD, H. B.
Fuller Co., Minneapolis, USA)(14)9] 5%-7+ =851, thA]
7.0 g/L. phosphoric acid A3 @}(Monarch MP-20, H. B. Fuller
Co., Minneapolis, USA)l 587+ FAAgdct. 2 & YB&
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49 HEE 98] L monocytogenes 3+ WFolE 50 mL BHI
of &7, 37°ColA EEt MFT F acAlA 1087 €
422 3199(9,000X g) Bt o, vigeel 35 A Bad
pH 7.4 phosphate-buffered saline(PBS)S-= 23] A|H3}]rt. PBS
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KH,PO, 0.24 g/Lolt}. Biofilme] A48 g 4L 3)5€
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o] &3l OD.,=0.12 EF3}sle] AR5} Biofilm 434

2 50mL HiF test tube(Nunc tube, Denmark)l] &elol=ZFa}
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Table 1. Comparison of two dislodging method of Listeria monocytogenes biofiim

Dislodging method Sample Cell numbers (log cfu/cm?) Percent (%)
Seravi ith i Dislodged suspension 6.067 +0.040 99.2
craping with spatuia Residue biofilm" 3.976+0.073 0.8
Vortexi Dislodged suspension 6.252£0.006 994
ortexing Residue biofilm 39860218 0.6

YResidue biofilm was removed with cotton swabs and vortexed for 5 min.

Biofilm was formed on slide glass for 4 days at 37°C and experiments were replicated twice,
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Fig. 1. Evaluation of biofilm formation for L. monocytogenes
10403S (WT) and the sigB null mutant (MT) on slide glass and
stainless steel surfaces.

-@-: Slide glass+WT, -I-; Slide glass+MT, -4 -: Stainless
steel+WT, - -: Stainless steel+MT.
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Fig. 2. Biofilm formation of L. monocytogenes 10403S (WT) and
the sigB null mutant (MT) on slide glass in osmotically stressed
condition.
-@-: WT+No NaCl, -l -: WT+6% NaCl, - A -: MT+No NaCl, - ¥ -:
MT+6% NaCl.

v o7t oW JIE vX=rbE FHEEP] A3 L monocyto-
genes 1040389} sigB null mutant®] biofilm A58 IAFY
Z7A winstl Fg 2% L monocytogenes 1040359}
sigB null mutantZ NaClE H718HA] %2 wix]9} 6%2] NaCl
< AH7¥e wiR|ellA weksle] EEfol=gEb AdollA biofilm
A48 ¥lad A, NaCls H7HEA] ¢ BHI iAol 4]
WIFE L monocytogenes 104035 BRI 724)7F & 6.1610.25
log cfuem??] biofilme XA 8+992 9, sigB null mutant®] 73-$-
£ 6.141025log cffem®?] biofilme AAsEY)], 454 2
Eg 27t gl& A= L monocytogenes 1040389} sigB null
mutant®] biofilm A5l Feg ztel7t giUch vFE IAE
& =49 6%l NaClo] 7hed BHI #i=|olA wikd L
monocytogenes 104038 WlF 72A17F 5 6.8310.38log cfu/
cm’2] biofilmE AFA3IN 2™, sigB null mutant®] 73-$-= 5.33
+045log cfwem®®] biofilme XA 3td A L monocytogenes
1040387} sigB null mutant®th 318804 ] & biofilme Al
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3= A9 sigB null mutant BT} 254 ZA49A biofilm
S Bol AAstA, o7t A 2E#E A biofilme] A3l
FEE vty FAHY F AATh
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filmE& AJ33ke], NaClol H7H=R] %2 799 6.14£0.25log
cfwem*5t} 3 0.16912] biofilmS AYAJEIHAT). ©l& sigB null
mutant®] -9 AE# 2ol #Adshe of7F A grol i
T4 2400 @FHel B AsEL 2 A3} biofilmE
A AAEJT A"t 9 L monocytogenes 104038
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Fig. 3. Biofilm formation of L. monocytogenes 10403S (WT) and
the sigB null mutant (MT) on stainless steel in osmotically
stressed condition.

-@-- WT+No NaCl, -l -- WT+6% NaCl, -& - MT+No NaCl, -¥ -
MT+6% NaCl.
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Fig. 4. Biofilm formation of L. monocytogenes 104038 (- @®-) and
the sigB null mutant (-l -) cultured at 4°C.
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cfwem?, 547+021log cfuem®®] biofilm& A3t A2
o) L monocytogenes 1040389} sigB null mutant®] biofilm
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o] o¥7} BASRE A TAFY 220A biofilme TS ¥
o] Ao, o7} biofilme] Aol FFE WIATHL @
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