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Cloning and sequence analysis o outer membrane
protein gene ompTS d Aeromonas hydrophila

HUANG Xiao, YE Qiao-zhen, HE Jianrguo, XIEJun-feng, WANG Shun-giang
(Schod o Life Scences, Zhongshan University, Guangzhou 510275, China)

Abdract :In this paper, apair of primers were designed according to the nuclectide sequence of the ompll gene of
Aeromonas hydrophila reported. With the specific primers, one target fragment about 1kb was amplified from the
A. hydrophila genomic DNA via PCR. The target fragment was inserted into the linearized plasmid vector
pPRSET A. The nucleotide sequence of the inserted fragment, containing ompTS gene, was determined. The
longest open reading frame (ORF) of 1068nt was identified and predicted to encode a 355-aa protein Omp TS with
the molecular weight of 38. 9 kDa. Hydrophobicity analysis suggested that except for a potential 20-amino-acid
signal peptide, the protein was hydrophilic. The nuclectide sequence of ompTS gene showed 83. 5 % homology to
the sequence of ompll gene. A Genbank search using the BLASTP program found that , the predicted amino acid
sequence of the ompTS gene showed substantial identity with those of the outer membrane proteins reported in
Escherichia cdli, Kewsidla pneumoniae, Salmonella typhi, Serratia marcescens, Photobacterium pradfundum and
Citrobacter freundii. Based on the amino acid sequence comparison, a high degree of amino acid sequence
conservation at N-terminal was revealed. These analysis indicated that the ompTS gene is probably a novel
structural gene that codes for OmpTS, which most likely forms pores in the outer membrane.
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Key words: Aeromonas hydrophila; outer membrane protein; ompTS gene
(Aeromonas hydrophila)
ompll (1 , ,
ompTS, , ompTS )
1
1.1
XL 1-Blue CLONTECH Laboratories, Inc. , tendAl,

gyrA96, hsdR17, lac™ , recAl, reAl, supE44, thi - 1,[ Flacl® z
pRSET A

M15, proAB, TnlO]

LB Oxoid Ltd.
Promega
1.2
: ,28 24 h LB ,
37 16 20h
PCR : 20QL , 100 10min, 5 000r- min~*
10min, ,
PCR :PCR (1) 94 5min; (2) 94
1min,55 Imin,72 1min;35 :(3) 72 10min
:PCR 1% , GibcoBRL
Sambrook 1% PCR BamHI ,
pPRSET A BamHI Pvull , PCR
: T7 Promoter Primer,
;5" - TAG TTA TTG CTC AGC GGT GG- 3
2
2.1 PCR
ompl | , (F1)  23nt,
;5 - CCG GAT CCA TGA AAA AGA CAA TT- 3 ,CC ,GGATCC
BamHI , ATG ompll GC 55 %
(R1) 2int, ;5 - TTA GAA GTT GTA TTGCAG GGC - 3
GC 55 % 1kb  DNA
PCR 1 , 1kb )
2.2
2 , BamHI/ EcoRI , 3kb  1kb
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10.0-

3.0-
2.0-
1. 5-
1.0-

0. 5-

1 ompTS 2 BamHI/ EcoRI
PCR Fg.2 Characterization of the recombinant plasmids
Fg.1 PCR amplification of ompTS gene of by BamHI/ EcoRI digestion
A. hydrophila 1. 1kbDNA ;2-3.  BamHI/ EcoRl
1. 1kb DNA ;2. PCR 4. PRSET A
2.3
DNA 1068nt
( Trionyx sinensis) , , ompTS ompTS
(1068nt)  ompll (1056nt) , 4 ,
, 83.5%
DNA Tools ompTS , (ORF)  1068nt ,
355 38.9 kDa , OompTS, 4 OmpTS 112
, (pl) 4.65, Ompll 81.4%
2.4
OmpTS (31 ompTS ,
20 , OmpTS 20
OmpTS 335 , 36.9 kDa
2.5 ompTS
BLASTP  Genbank ,  ompTS
, ( Escherichia coli)  OmpN!*°! Omp YEDS!!
PhoE® ( Kiebsiella preumoniae)  OmpK36!"!  ompK37t®! (Salmondla
typhi) OmpSl[9] OmpS2, ( Serratia marcescens) OmpF[lo] , ( Photobacterium
prdfundum)  OmpL mr ( Gitrobacter freundii)  PhoE*) 1
3
: 105 (31
Ompll A. hydrophila Ah65
39kDa (141 (I E. cdi OmpF OmpC  PhoE



ompTS

[16,17]

apls

AH-3 (0:34) OompllI
, Clq [1]

1 ATGAAAAAGACAATTCTGGCTATTGCTATCCOGGCTCTGTTCGGATCTGCOGCTAACGCTGCAGTGGTTTATGAGAAAGACGGTACCACTTTTGACGTATACBGCCGTGTTCAGGCTAA 119

ap// 3269 ATGAAAAAGAGAATTCTGGCTATTGCTATCCCGGCTCTGTTTGGATCOGCOGCTAACGCTGCAGTGATCTATGACAAAGACGGTACGAGTTTTGACGTATACBGCOGTGTACAGECTAA 3387

ampll!

Hlokolok *
CTACTACGGTGACCACAATACCGOCGACT CTACCGTTGCATCTGGCTACAAGGATGTTGATGGTGAGCTGGTTGGTTCTTCCCGTCTGEET TBRTCCGRCAAGATTGCTCTGAAGAACAC 239
CTACTACGGTGACACCAACGAAGCTGACTCTACCGCTGCTTCTGGT TACAAAGATGTTGATGG TGAGCTGAAAGGTTCTTCCOGTC TGGGTTGETCCBGCAAGATTGCTCTGAAGAAGAC 3507

aicloliiciolioickoick ok Aok seiciolololoioioiok Aol Ajoiciok Jalololok

CTAGTCCRGTATOGCCAAGACCGAG TGRCAAGT TTCTGCTGAAAACTOOGCCAACAAGTC TGAG TCCCA TCAGATCTACGTTGGTT TOGACGGGACCCAATACGBCAAGATCATCTTCGG 359

CTGGTCCGGTATCGCCAAGACCGAGTGGCAAGT TTCTGCTGAAAACTCOGCCAACAAGTTTGACTCCOGTCACATCTACGT TGGT TTCGATGGCACCCAGTACGGCAAGGTTATCTTCGG 3627

TGAGACCGATACCGOGTTCTACGACGTGCTGGAACCGACCGATATCTTCAACGAGTGBGG TGACGCAGGTAACT TCTATGACGG TCGTGAAGAAGGTCAGG TTATCTACTCCAAGACCTA 479

TGAGACOGATACCGCCTTCTACGACGTACTGGAGCCGACCGATATCTTCAACGAGT GBGGCAGCGAAGG TAACTTCTATGACGG TCG TGAAGAAGGCGAGG TCATCTAGTCCAACGCCAT 3747

Hololoiok *k Aokl *ok
CGGCGGCT TGAAAGGCAAACTGTCCTATGAGACCAACGACGACAAGGCOG TGAAGG T TACTGACGTAGGTGAGGGTATGAAAGAAACTGCCGTTTACGG TGCCGATGTGAAGCGTAACTA 599
(CGGCGGTTTCAAGGGCAAAGTGTCCTATCAAACGAACGATGACCAAGC TGTGAAAGT GRCAGACG T TACTGGTGRCATCA—AGACTACTGTTTTC—CCGGACGTGANGCGTAAGTA 3861
Fefoloiolok fojoiiok Joiololoick dojolalcioialoiolok Aciololticioiok Aoick X ok dlak ok dok  dololadolk k k ok ook %k ook k oiclok % & 3ok opicloicioloRiok Jok
CGGTTATGCCGCT GCTGOCGGT TATGACTTCGACT TCGGTCT GO TCTGAACGCAGGT TACTCCTACTCCGATCTGGAAAACACCAAGACCAACAAGACTGGTGACAAGAAA—GAGT 716

TGCTTATGCTGCTGCTGTCGGTTATGACTTCGACTTCGGOGTGAGCTTCAACGGT GG T TATGC TTACTCCGACCTGGAAGBCA—AAACCACABACGCTAGCGGCAAGAAATCCGAGT 3977

Eiiiasd wololcick ¥ok dolokk dolololok X ololololololok dololololok doF K clolok ok ok X X delolcook  ololok
GGGCACTGAGTECACACTACGCCATGAACGGTTTCTACTTCOCTRGTGTCTATACT GAGGBOGACCTGAGCTACGACAACACCACCAGTGETGACAAGGACAAGGGCOGTGGTTACGASC 836

GOGOSCTGRRCGCAGACT ACGCCATCAACGGCT TCAACT TCROCGR TG TTTACACCCABGCTGAAG TGANGAACGACACCAC————~TGGCTAGAAAGATGAAGGCCGTGGTTACGAAC 4091

sololok Joifolol olok Folololck ¥k ok Aololok Nk dokk  ololololck ook ok doioick ok K sfispopiolclelololololok
TGOCAGCTTCCTACAACGTTGATGCCTGRACTTTCCTGRCTGACTACAACT TCAANGAAGGAAAAGTCAACTCCAATACTGCTGGTGCAGAG TACAANGACCTGC TTGACGAAACCCTEC 956

TGGCTGCTACCTACAACGTTGATGCOTGGACCTTCCTGGCCGBCTACAACTTCAAAGAAGG TAAAGAGAATGCCAACCTGAGCBG TTCTTCCTACGAAGACCTGATGGATGCCACTCTGC 4211

Hokoick bk Aok ololok ok & odolok dilolololok % dok % ok iRk
TGGGTGTACAGTACGCTTTCACTTCCAAGCTGAAAGCC TAGACCGAGTACAAGATCCAGGRTATCGACAAACTGGACGACGAG TGGACTG TTGCCCTGCAATACAMCTTCTAA 1068

TGGGOGTAGAGTACTCCTTCACTTCCAAGCTGAAAGCC TAGACOGAATACAAAATCAACGG TG TTAGCGGCAAGGATGACGACTTCACTG TTGOOCTGCAATAGAACTTCTAA 4324

NPk * #ojofclok dolok k dckk ¥k ook lololok %

3 ompTS  ompll
Fg.3 Alignment o the nuclectide sequences of ompTS gene and ompll gene.
Identical nuclectides in two genes are indicated by an asterisk
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1 ompTS
Tab.1

Induced amino acid sequence analysis o ompTS gene as compar edto

those o the outer membrane proteins o other grains reported-10 bes alignments

Proteins Strains

Length Percent Similarity ( %) Percent | dentity ( %)

OmpN Escherichia cdli
Omp YEDS E. cdli
PhoE E. cdi
OmpK36
OmpK37
OnmpS1
omps2

Klebsidla pneumoniae
Kiebsidla pneumoniae

Salmondlla typhi

Salmondla typhi
OnmpF Sarratia marcesoens
OnmpL Phatobacterium prdf undum
PhoE Gitrobacter freundii

398 61.558 31.658
416 60.337 27.163
389 58. 355 29.049
394 61.168 28.173
391 62. 404 30. 946
416 58. 654 27.404
404 61. 386 29.208
415 56.145 27.229
371 63. 881 28.841
383 59. 008 30. 026

OmpN E. cdi BE
, E. cdi K- 12
(451 phoE
, phoE E. cdi
K12 PhoE 21
, PhoE 330
, 36. 782kDa, E. cdi
OmpF , 210
(el E. cdi
Salmonella typhi
ompS1 , 373
OmpS1 OmpS1
21

OmpC

ompF

[9]

, Salmondla typhi
[18,19]

Klebsidla pneumoniae  Omp K36

, E. cdli
OmpF

OmpC PhoE
, Omp K36
Clq , (71
Omp K37 Klebsidla pneumoniae
Omp K37,

OmpK36 B -
[8]

OmpK35
Serratia marcescens 3

OmpF : , OmpF

TATG AAA AAG ACA ATT CTG GCT ATT GCT ATC OCG GCT CTG TTICGCATCTGOCGCTAACGCT 60
IM K XK TILAILI A1 PA L FASAANA D
61 GCA GTG GTT TAT GAC AAA GACGGT ACCACT TITGACGTATACGGCCGT GITCAGGCTAAC 120
2JA YV VYD KD GTTTFDVYGRVY QAN 4
121 TACTAC GGT GACCAC AAT ACCGOC GACTCT ACCGTT GCATCT GGCTACAAGGATGITGAT 180
4Y Y G D H N TADSTVASGYIXDVD &
181 GGT GAG CTG GTT GGT TCT TOCOGT CTGGGT TGGTOC GGC AAGATT GCTCTGAACAACACC 240
6G EL V GS SRLGWSGEKIALNNT ®©
241 TGGTOC GGT ATCGOC AAG ACC GAG TGG CAA GTT TCT GCT GAA AACTCCGOC AACAAGTCT - 300
8lw S G 1 A K TEWOQV S AENSANEKS S 1o
301 GAC TOC CGT CAC ATC TAC GTT GGT TTC GAC GGC ACC CAATACGGCAAGATCATCTICGGT - 360
mMDpD S R H1 Y V GFDGTOQYGXKTII1IFG i
361 CAG AOC GAT ACC GOG TTC TAC GAC GTG CTG GAA COG AOCGAT ATCTTCAACGAGTGGGGT - 420
2IQ T DT AFYDVLETPTDIFNEWG W
421 GAC GCA GGT AACTTC TAT GACGGT OGT CAA GAA GGTCAG GTTATCTACTCCAACACCTAC  4%0
MWD A GNF YDGRQEGQVIYSNTY IO
481 GGCGGC TTC AAA GGC AAA CTG TCCTAT CAGAOC AACGACGACAAGGCC GTCAAGGTTACT 540
6IG G F K GKLSYQTNDDI KA AVIKVYVT ¥
541 GAC GTA GGT CAG GGT ATC AAA GAA ACT GOC GTT TACGGT GOCGATGTGAAGOGT AACTAC 600
BD VGQ G1KETAVYGADVI KR RNY 2
601 GGTTAT GOCGCT GCT GOC GGT TAT GAC TTC GAC TTC GGT CTGGGT CTGAACGCAGGTTAC 660
WG Y AAAAGYDTFDTFGLGLNAGY 20
661 TOC TAC TOC GAT CTGGAA AAC AOCAAG ACC AACAACACT GGT GACAAGAAAGAGTGGGCA 720
21S Y S DLENTIZ XKTNNTGDI KT KEWA 2
721 CTGGGT GCA CACTACGCC ATCAACGGT TTCTACTIC GCT GGT GTCTATACTCAGGGCGAC - 780
4L G AHYAINGFYTFAGVYVYTQGD 2
781 CTG AGC TAC GAC AAC AOC ACCGGT GGT GAC AAG GAC AAG GGCCGTGGT TACGAGCTGGCA 840
L S YD NTTGGD KD KGRGYELA 2
41 GCTTOCTAC AACGTT GAT GOCTGGACT TICCTG GCT GGCTACAACTTCAAAGAAGCAAAA 30
ZRIA S Y N VD AWTTFLAGYNTFIKEAK 330

901 GIC AACTOC AAT ACT GCT GGT GCA GAG TAC AAA GACCTGCTTGACGAA ACCCTGCTGGGT %60
MV N S NTAGAEYIXKDLLDETLLG 3
961 GTA CAGTAC GCT TTC ACT TCC AAG CTG AAA GOCTACACCGAGTAC AAGATCCAGGGTATC 1020
2V Q Y A F TS KLKAYTETYIKTIQGI! 3
1021 GAC AAA CTGGAC GAC GAG TGG ACT GTT GOC CTGCAA TAC AACTTCTAA 1058
MDD KL DDEWTVALOQYNTF ¥ 360

4 ompTS
Fg.4 Nucleotide sequence and induced amino
acid sequence of ompTS gene.
The amino acid sequence is numbered
sequentialy from the first amino acid of the
mature protein. The proposed signal
peptide is underlined and in boldface type.
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, ompTS + +15
., 38.9kDa o> AVIOGTITNGRYGN™
Ompl1 ~AVTYDKDGTTFDVYGRVOANY-
OmpTS Ompk36 -AETYNKOGNKL DLYGKTDGLH-
) OmpS1 ~AETYNKNGNKLDLYGKVDGLR-
OmpTS , OnpYEDS ~AEVYNKDGNKLDLYGKVVGLH-
O ~AETYNKDGNKLDLYGKVDGLI-
5 OompTS p— —AETYNOOLILYGVOGLE-
N , 1 19 OmpS2 ~AETYNKDGNKLDLYGKVDGLH-
, Jeanteur [15] OnpN ~AEVYNKDGNKLDLYGKVDGLH-
PhoE_C ~AEVYNKNGNKLDLYGKVKAVH-
5 , 1 (Ala) 4 (Tyr) 15 PIcE.E TN DWGVKAYE-
(Gly) ol ~AEVYSDETSSLAVGGRFEARA-
, Alal Tyrd *kL LR
Gly15 g 13
Fg.5 A high degree of amino acid sequence conservation of
OmpTS outer membrane proteins from E. cdi
, 37 75 106 126 (OmpN ,0mp YEDS, PhoE E) , Kleksidla pneumoniae
Arg Arg Asp Arg Arg37 Arg7s (OmpK36,0mpK37) , Salmondla typhi (OmpS1,0mpS2) ,
Asp106 Argl26 PhoE  Seratia marcescens (OmpF) , Photobacterium prd undum (OmpL)
OmpC OmpF NmpC PA - 2 Lc and Citrobacter freundii (PhoE C) . Amino acids identical
, OmpF ompC in al species are indicated by an asterisk.
Conservative substitutions are indicated by a dot
, (20211 Arg37 Arg75 Aspl06  Argl26
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