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Abstract

Microbiologically influenced corrosion (MIC) of metal is common in the natural
environment and sulfate reducing bacteria are representative microorganisms for
MIC. We found that hiofilm formation by SRB on the metal surface might be
controlled by quorum sensing, which is a cell density dependent regulation of
cell metabolism. As cell free culture fluids (spent media) of Desulfovibrio
vulgaris and D. desulfuricans were tested for quorum sensing related test
strains, it was found that spent media of two SRB induced increased
luminescence of Vibrio harveyi BB886 (sensor 1+, sensor 2-) and BB170 (sensor
1-, sensor 2+). Quorum activities of D. vulgaris and D. desulfuricans appeared
to be parallel to growth patterns, ie., it was low in the lag phase, highly
increased in the exponential phase, and reached maximum in the stationary
phase. Interestingly, however, luminescence of V. harveyi BB886 and BB170
induced by a unit cell mass of the SRB showed a maximal peak in the late lag
phase. Hence, it was suspected that quorum sensing of these two SRB play

unknown roles in shifting cells from dormant to growth stages.
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Quorum sensing bacteria® autoinducergl E2le AT EAS AE ¥roz w3}
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Sulfate reducing bacteria® Desulfovibrio desulfuricans®t Desulfovibrio vulgaris
£ Alg3tg o #jA = Postgate medium No. 32 AF£3ldth. SRBE anaerobic
bacteriaZ A vl ZAHA] AAZ purgings Fw3] st 4a2E AA 3 F HETs)
41 2T F glove boxollA head space® TA] ZAAZ  A3FAcTh D
desulfuricans<= 37Col A D. vulgaris 30°Col A vialol A2 Zut/iE A5t &7)

A zdg fASE LY st

Quorum sensing signal assay

Quorum?| autoinducer® HAE & F A=v TFE V. fisheri, V. harveyi,
Agrobacterium tumefaciens NT1/pDCI41E33, Chromobacterium violaceum CV026
o2 2% LBuiAe 30C, 200rpmelA wiFatdct. V. harveyidl ¢ Z+z 9
autoinducers detection ¥ F A+d BBI1202 wild type°]i BB8862
autoinducer-1€ detection & & Q& TFo|li BBI7T02 autoinducer-2&
detection 3= T Fo|th. AutoinducerE assay 3t7] $18lM D. desulfuricans®t D.
vulgaris, BB120 Bl ¥} & 5000rpm, 10% &<t centrifuge 3t 0.22um filter2 o7
st cellE #AAFT A5AL Fvu|sUclh BB88GI BB1702 LBHIAC] 30T,
200rpmell A 1% AlNEF F 2~3 A7+ vl %3S tS D. desulfuricans} D. vulgaris
o] A5 HEL 10%5 ¥ A 3217 8lF F  luminnometerE ©|&3lo] WL =7

glo] o] 2 v w3t Tl (Tunner, TD20/20).
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SRB2] quorum <F 2 ZFA}st7l 9&te] V. fisheri, V. harveyi, A. tumefaciens
NT1/pDCI41E33, C violacewn CV026 55 4433tk Quorume] 2L ZA V.
fisheri®t V. harveyi 72 & ibdcl V. fisheri+ LuxI7}F N-acyl homoserine
lactone °l2}& autoinducer® THEW LuxRe] A4ste] SHFHAAE LHAZCL
223V, harveyi® S8 3¢ 2702 quorum systemS B #3l3 =0 system 1
o] &= LuxLMe] acyl-homoserine lactone2 #43te] LuxNo| QA4 3}3 system 2
ol 4= LuxS7} acyl-hoserine lactone AE-Z oL} otz #HEA B2 22
AT LuxQ7F 1Atk A tumefaciens NT1/pDCI41E33, C violaceum CV026
L B% Vibrio fisheri®t 722 LuxI-LuxR systemo|t;. °]E TF2 quorum
phenotype2 autoinducer £ Al V. fisheri®t V. harveyie= WL walsz
A. tumefaciens NT1/PCI41E33E X-gal platedl A F&Mo=z ®sn C
violaceum CV026-2 B2tA MAE @Edcth & AdFolA = SRBO #sIFdS 99
TFE testd A V. harveyi o4 9k #3353l SRBe| vgd-& autoinducer-1,
autoinducer-2& detection & F Y= @5 V. harveyi BB836, BB170°|4 =5
He35t9ich o] & u|Fo] D. desulfuricans® D. vulgaris= V. harveyi®} FAFEF
quorum system& HF3 Zloz kgt

SRBe] AAFAH F o= EolA autoinducer7t 7HF Bol wiE==A ZANSH7] 9
3t D. desulfuricans®} D. vulgarisE ¥l FstHA 43 FHAEE sampling F T F
centrifuge 3t9] cell® AAF A5 AL FH 3T o] 45US BB336I BB170
kel o]l 10%62 ¥ oA 3AZF vl F L2 SASEY. 2 A, D. vulglaris
= AZFAD FAHA Ad7)eA He] Fol FAurt A7 E B438 F
7vstckzt A7) 27164 7R e E3EES JUetddeh 283 o] ODE 4
FolM TART LFFE v 7] FRrRolA 7M1 A ZAME A
(Fig. 1). ®=3+ D. desulfuricans®] 74% BB8386, BB170 EF ODZ YA %ol=
247l Fuk RFolA @Fgo] FF8] Fristtrt AT F AEFITAHR 2ol o
F3Z7A AFHog Frtetdrt A7) 27|04 7 =A ZAEUAG. ol
ODE o] TAEE dFFS vwste S wl D desulfuricans= D. vulgaris®t
7R A R A A7) FRE BREAA M =2 AR FAH}UT (Fig. 2). 919 2
g2 u|Fo D. desulfuricans®t D. vulgaris® quorum phenotype2 A @ 7]o] A W
oqus A& FZFde Hoz Alsdo. o FAAEZ FAI AUVAHE FedH
quorum signale] SRBe] A4 #< Zzslz SRBe| A#Ao] X dHA biofime ¥
o]l Zzl=o] K Ao] o wzA §PE Zeoletn FEHUch Tef o] hAHo] AL
A2 Z9Ectd quorum 4GS A H SRBe AFE AHslste] SRBel 2% #
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Fig. 1 Growth and production of quorum signaling substances of .
vulgaris.. Quorum sensing (luminescence) was measured using V. harveyi
BB836 (left) and BB170 (right).
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Fig. 2 Growth and production of quorum signaling substances of D.
desulfuricans..  Quorum sensing (luminescence) was measured using V.

harveyi BB886 (left) and BB170 (right).
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