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Fig.1  Growth curves of fast-fermentation strain 93097 and
N16961 in 0.2%

slow-fermentation  strain mannitol

fermentation medium and LB.
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Table 1  Partial positive transcriptional regulation genes related with transport and bind in N-m/N-1 and 9-m/9-1

GenBank Fold increase Gene Description

N-VCA1045 3.5089 mtlA PTS system» mannitol-specific [l ABC component
N-VCA0227 2.6996 vetP vibriobactin and enterobactin ABC transporter
N-VCA0228 2.3433 vetD vibriobactin and enterobactin ABC transporter
N-VC1655 2.8182 mgtE-1 magnesium transporter

N-VC1428 2.8070 potA spermidine/putrescine  ABC  transporter>  spermidine/putrescine  ABC
N-VC1425 2.2505 potD-2 transporter,

N-VC1545 2.1558 exbD2 TonB system transport protein ExbD2

N-VC1544 3.0479 tonB2 tonB2 protein

N-VC2171 2.9206 uraA uracil permease

9-VCA0760 2.9791 artP arginine ABC transporters ATP-binding protein
9-VCA1045 10.7626 mtlA PTS system, mannitol-specific || ABC component

N-m/N-1 for N16961 in mannitol fermentation medium/N16961 in L.B; 9-m/9-L for 93097 in mannitol fermentation medium/93097 in LB.
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W (Z1790.9% , 3 20, JUH & — Lo % rh 1 2k
A, 038 TCA T3 L K C gliA ~ ied )~ HLF #5184 %
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TXLEIL IR 32 WA D7 8 5 G A0 RNA B 88 A% B A4
EAA; SHAHN M, 93097 T 5 K Y fe i 0K
PRIAE H 8 W R e b Al L i R A B G 2
89%), [I% 5 RNA & A KM 16s yfRNA I L
1« ATP R 1) 058 T Pl DA B e S PR 7, X 2K Iy ek TR
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7E LB ORI LUA8 K IR N16961 A P, BRI A 715
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W, SEARIE S B T A U, IR 1) 45 3 EE LR
H G 1 AR BDIR S OC, B8 0 40 B 1 AR R e A R
JAEKR.
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pepN~ priC~ hslU~ trxB~ VC0157), IX $& /8 75 e /> H 5%
BEIR) LB, 40 B A T 75 10 Bk U5 N e i R
P A 5 ) R AR B AL 11, 53 A1 R PR N16961
IR FERK 93097 7 LB H AR KLY i T % A



TREL A PR AR B SLIN R 7E H BRI A TR Luria- Bertani B3RP INSE MR IE Z 5 . /AW R (2009)49(6)

737

%2 N-m/N-l and 9-m/9-1 FRIARIERS) BE B AR EE
Table 2 Partial negative transcriptional regulation genes related with energy metabolism in N-m/N-1 and 9-m/9-1

GenBank Fold decrease Gene Description

N-VC0298 0.1289 acs-1 acetyl-CoA synthase

N-VC1338 0.4679 acnA aconitate hydratase 1

N-VC1336 0.4868 prpB carboxyphosphonoenolpyruvate phosphonomutase
N-VC1337 0.3293 prpC methylcitrate synthase

9-VCA0016 0.3343 glgB 1,4-alpha-glucan branching enzyme

9-VCA0014 0.2538 malQ 4-alpha-glucanotransferase

9-VCA0886 0.4592 kbl 2-amino-3-ketobutyrate coenzyme A ligase

9-VC1344 0.3253 hppD 4-hydroxyphenylpyruvate dioxygenase

9-VCA0829 0.4249 acs-2 acetyl-CoA synthase

9-VC0298 0.3698 acs-1 cetyl-CoA synthase

9-VCA0657 0.1083 glpD aerobic glycerol-3-phosphate dehydrogenase

9-V(C2033 0.3111 adhE alcohol dehydrogenase/acetaldehyde dehydrogenase
9-VCA0747 0.1929 glpA anaerobic glycerol-3-phosphate dehydrogenase> subunit A
9-VCA0748 0.1899 glpB anaerobic glycerol-3-phosphate dehydrogenases subunit B
9-VCA0749 0.2641 glpC anaerobic glycerol-3-phosphate dehydrogenases subunit C
9-VC0423 0.3916 arcA arginine deiminase

9-VC2698 0.2708 aspA aspartate ammonia-lyase

9-VCA0027 0.4747 chiA-2 chitinase

9-V(C2092 0.4667 gltA citrate synthase

9-VC1347 0.4312 maiA maleylacetoacetate isomerase

9-VCA0843 0.4429 gapA-2 glyceraldehyde 3-phosphate dehydrogenase

9-VCA0744 0.0649 gplK glycerol kinase

9-VCA0136 0.3661 glpQ glycerophosphoryl diester phosphodiesterase

9-VCA0277 0.3373 gevH glycine cleavage system H protein

9-VCA1029 0.3494 glgX glycogen operon protein GlgX

9-VC1202 0.1007 hutH histidine ammonia-lyase

9-VCl1141 0.4096 icd isocitrate dehydrogenases NADP-dependents> monomeric type
9-VCA0013 0.2243 malP maltodextrin phosphorylase

9-VCA0678 0.3586 napA periplasmic nitrate reductase

9-VCA0679 0.4314 napB periplasmic nitrate reductases cytochrome c-type protein
9-VCA0680 0.3732 napC periplasmic nitrate reductase> cytochrome c-type protein
9-VCA0987 0.3104 ppsA phosphoenolpyruvate synthase

9-VC1570 0.4093 qxtB quinol oxidase, subunit ||

9-VCA0131 0.4029 thskK ribokinase

9-V(C2616 0.4683 aruD succinylglutamate 5-semialdehyde dehydrogenase
9-VC1203 0.1907 hutU urocanate hydratase

9-VCA1073 0.2830 putA prolin

N-m/N-1 for N16961 in mannitol fermentation medium/N16961 in LB; 9-m/9-L for 93097 in mannitol fermentation medium/93097 in LB.
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o W A AFAE AR 7O S 2R AL S BRI B R 25 A
FHIRHE DR () s 7K s FERAE H SR B AF AR A5 T
ARG RE B R T, A AR 1 DSk
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BT B A ) 1 40 v 1) A K B EE 2, R LB
AR B A O E R PO AR KRt TR 7 2
(RE IR

AT ARILFRIFEAE LB DL A H 75 B & I K
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1 R TR A X 528 I 1) 6 38 3 N 40 i DA S ) D R
AN, BARAEEE — /NI AN TR A 7 b 855 b 2
A B AT, (PR R IR DRI 31459 5 22 () H i 1 L 5 5
JA 8 T TR A A I, DRI 2% 1 R P A A AR B
AR [F)— IF 0] it b, LA SRt A7 ZE 5 11

B2, FEDR 2k 22 e 2 5 E LR 1 AR K BR
SEAH DG IR, — 7 TP R IR RIS R I AR AE LB T (1
AR B PR T I A T i e R AR, O T
T, 75 H S5 A B H 1 b 22 LB 1) AR K 42
BT 35 BRI T U LR A B R
1) B3 N P P B A R T A IR TR I A AT R R 1
BINEL, XA SRR DR 2 S BT T R B R RN
LB HAHCTh BEBE R K 4 F 22 e o IR 8 7 S 3R IR S
DA i 5 28 LR AU T 3 I O = BRI A2 7 %, 1K
S BATVIEFUH 5 I e S 51X 4y B 5 RS E LA T 1

PRRF RN BRI AR B AR PR O T A B, A A
TRt 2D W BEAR AT AR R R I e S (1
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Gene expression differences of toxigenic and nontoxigenic Vibrio cholerae strains in
mannitol fermentation medium and Luria-Bertani broth

Hongzhi Zhang, Bo Pang, Li Zhang, Biao Kan™
(State Key Laboratory for Infectious Disease Prevention and Control, National Institute for Communicable Disease Control and

Prevention, Chinese Center for Disease Control and Prevention, Beijing 102206, China)

Abstract: [ Objective | To analyze gene expression differences of toxigenic and nontoxigenic strains of El Tor Vibrio cholerae
growing separately in mannitol fermentation medium and LB ( Luria-Bertani) broth. [ Methods ] Total RNA was extracted from
the mannitol slow-fermenting strain N16961 (toxigenic) and the mannitol fast-fermenting strain 93097 (nontoxigenic) at 1 h of
fermentation. The large scale gene expression profiles were detected and compared with high throughout microarray. [ Results ]
By comparing the strains growing in different cultures, we found 142 differentially expressed genes in N16961 and 418 genes in
93097. Most of these genes were grouped into six functional classes. They were mainly related to transport and bindings energy
metabolisms protein biosynthesis, and protein fate. [ Conclusion] The expression levels of genes in N16961 and 93097 were
affected by culture conditionss which can serve as basis for further studying the mechanism of metabolism of mannitol.
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i [ T EoRs e
1953 ~ 1956 AT 1~4 1~2
1957 ~ 1958 ZT 5~6 1~4
1959 Z1 7 1~2
1959 ~ 1962 15T 3 4F

1962 ZET 8 3~4
1963 ~ 1965 Z=T 9~11 1~4
1966 Z=T 12 1~2
1966 ~ 1972 151 6 42

1973 ~ 1988 ZT 13~28 1~4
1989 ~ 2007 XA T 29 ~ 47 1~6
2008 H 48 1~12
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