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Abstract

We searched a cold shock protein (csp) gene of the psychrophilic marine bacterium Vibrio
marinus by polymerase chain reaction (PCR) method using a pair of degenerate primers. The
degenerate oligonucleotide primers (csp/, cspZ and csp3) were designed on the basis of the
conserved sequences of the major cold shock proteins. The PCR reactions using a pair of csp/
or cspZ primers generated an appropriately sized product from V. marinus. The PCR product
by a pair of csp/ primers was sequenced by PCR direct sequence method. The deduced amino
acid sequence showed high sequence similarities with the major cold shock proteins of
Escherichia coli (51%) and Salmonella typhimurium (49%). Furthermore, this gene included
two nucleic acids binding-like motifs, RNP1 and RNPZ2. These results suggest that V. marinus

has a csp gene and this gene may function as a RNA chaperone for cold adaptation.
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2.1 HERUEH

Vibrio marinus MP-1 1%, ATCC

Culture Collection) £ HWEEA L 72,

(American Type
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V. marinus ¥ % 3% BRI E 7 4 3 v (L
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csplF CCCGAATTCGGTAHAGTAAAATGGTTYAACKC  Eschrichia coli (cspA, cspB), Bacillus subtilis (cspB),
cspIR CCCGGATCCGGTTACGTTASCWGCTKSHGGDCC Listeia monocytogenes (cspL)
2F GGTTTAATGTAGACAARGGNTTYGGNTTYAT
“p Eschrichia coli (cspA), Bacillu subtilis (cspB)
csp2R TAGTAGGTACCRTTNGCNGCYTGNGGNCC
esp3F TGTN. TGGTTYAR Eschrichia coli (cspA, cspB, cspC, cspD, cspE, cspF, cspG)
csp3R AARTGNACRAANACRTC

F: forward primer R; reverse primer
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V. parahaecmolyticus® 2 — )V N3 3 v 712595 % ~
N7 BOBIGFIE207 bpTHAE I EPBEREINT VS,
ASHOFEEEL D, V. marnus 125200 bpffiLiZDNA®D
WSRO 5N/ (K1, REITRT ), L ->T, %
b ODNARS, V. marinus O csp BIETF TRk
ML, 25IIRERNOBNT 21T 72,

{bp) {by)

1508
1008

1800
1066

500 00

100 180

TG e

espl osp?

S

(1 degenerate PCREEYID 7 77— A7 L
TR KBNS

KENL, esp BIETEHESNLIN L FTHY, ZTON2 FiY)
O L CHRERELY 2 R

3.2 WAV B L RET Y —H#
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1 10 20 30 40
AANCTAAAGGTCTTCGGTTTCATTCCAAACAAGAARACGGTCCCNGAC

X L K vV F G F I P N K K T V X D
RNP1

70 80 90
CTATCNNANGNGACGGCTTNNNTGCACTT
X X D G X X A 1

50 60

GTGTTNGCTCACTTCAGCN

vV X A H F 8 X I
RNP2

100 110 120 130 140
NCAGANAACCAAARAGTTGAGTTCACNCTTGCGTCGCATGGCCARARA
X XN Q KV E F T V A 8 H G Q K

150 160 170
GGNCCNNCAGCTGNTAACGTAACCGGATCCGGGC
G P X A X NV T G S G

B2 PCREY (cspl) DIEHEEY N OHEE
7 3/ EREL)

RNP1 Z RNP2iZ, RNA#&GEF— 7,11,

RPN 7= =
K2 ARTOY-WHEER

5y RAE 2 Indentities  Positives
Cold shock protein CspA Escherichia coli 51% 55%

Cold shock-like protein CspJ Salmonella typhimurium 49% 54%

Major cold-shock protein Streptococcus pyogenes 48% 55%

Cold shock-like protein CspC Shigella flexneri 48% 51%

Cold shock-like protein CspC Escherichia coli 48% 51%

Cold shock-like protein CspB Escherichia coli 47% 50%

Cold shock-like protein CspG Shewanella violacea 47% 47%

Cold shock protein CspF Streptomyces coelicolor 46% 53%

Cold shock-like protein CspE Escherichia coli 45% 56%

Cold shock-like protein CspG Escherichia coli 45% 54%

V. marinus KVFGE] D’\I‘(KTVXEVXAHFSXIXXDGXXALXXI\IQKVEFTVASHGQKGPXAXNVT
E. coli CspA = TEDDGSK+-F FA-QN—YXS-DEG—-~8—-IE-:-A---A-G-——
S. thphimurium CspJ |- TP-DGSK~- FA-QSNEFRT-NEN—E~--8 Q-P==-5-V—
S. pyogenes CspA |-G STENG: Q- FA-QTN-FKT-ZEG---A E-—R—C-V-I-
S. flexneri CspC —G-~~4TPADGSKH-FV-—~A-QGN-LKT-AEG-N-— D==——= A-V---
E. coli CspC —-G--—4TPADGSK+-FV-—-FA-QGN-FKT-AEG-N---EI:QD~~-~-A~-V-=-
E. coli CspB —G-~-+4SPVDGSK+-EV-—FA-QN-NYRT-FEG---T-SIE-:~A---A-BA—
S. violacea CspG ~G--~4TQDNGGD—FV—RS-TS-—FKT-AEG-—-S-~~-:EQ-~~-103~A—

S. coelicolor CspF  |-G---1RQDGGG-4-FA-Y-NINAQ-YRE-QFG-A-T-DI:TQ~-~---Q-E-I-
E. coli CspE -G---+4TPEDGSKH~FV-—-FA-QTN-FKTLAEG-R---EL: TNGA---5-A—

E. coli CspG -G---+4TPDDGSK--FV—-[TAIQSNEFRT-NE--—--~ SI:EQ-—R—A-A--~
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cspA, cspB, espC, cspD, cspE, cspF, cspG 12 & Wik
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PRETR S, R A & R iR E ST
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ENDT IR L LR ER Y R ETo
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