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Library Production Kit( Epicentre) p5DO8) E. ictaluri contig 76  (
:E. tard a LSE40 TSB 28 C 1) E.ictaluri contig 76
, CTAB/NaCl DNA'", . Sacl BamH1 pl6-G09 DNA,
, 48. 5~ 63.5 kb DNA, 1.8 kb pUCm-T( )
070802-4p
oppABF ( 5-GAAGT GA CCGATGT GAACCG-
1.3 opp AH EHE 3) oppABR ( 5-GCGGTGCGGATAAAGT-
B tarda (Ed- TAGAGT-3) opp AB , PS>
wardsiella ictaluri) , D08 pl6 GO , opp DF-F( 5
E ictaluri (http:// CGGTAAGGTGGACTCGGTGAT-3)  oppDF-R
micro-gen. ouhsc. edu/ e_ictal/ e_ictal _home. htm) ( 5-GCGAAGCGGGTATTGAGE 3 ) oppC-
E.ictaluri (2007 10 PF ,  PCR pUCn-T
5 ) , E.tarda fosmid ’

0708024p 2  fosmid (pl6G09 E.tarda opp

oppAB—F oppAB—R

1000 bp E-ictaluri contig76 iy -y
el (532 012 bp in total ) opp. opp

Sacl BamH]1 BamH]1
A O T

oppA'IoppB' IoppEoppD opplg

— p5—fosrp—D08
—070802—4p
p16—G09
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Fig. 1 Cloning strategy of opp gene cluster
E. tarda LSE40 070802 4p  fosmid pl6-G09 p5 D08 E. ictaluri contig76( contig76) Contig76 532012 bp,
oppA-F E. ictaluriopp ; Sacl, BamH 1 contig76 ; oppAB F/ R, oppDF-F/R

Physical map ping of sequence of 070802 4p and the fosmid clone pl6G09 and p5 D08 of E. tarda LSE40 on the E. ictaluri contig76 (ab.
contig76) . Contig76 has a total length of 532 012 bp, oppA-F shows the predicted position of opp gene cluster of E. ictaluri in contig76; Both
Sacl and BamH 1 indicate the restriction enzyme sites on contig76; oppAB F/R and oppDF-F/R are primers indicated in the corresponding posr

tions

1.4 AT EF M Clustalx  Mega 4.0(www. megasoft-
BLAST ( http:// ware. net)

www. ncbi nlm. nih. gov/ BLAST/; http:// blast. 2 é%%&ﬁ'ﬁg\

genome. jp/) ; ORF ORF Finder( http://

www. ncbi. nlm. nih. gov/ gorf/ orfig. cgi);

2.1 opp AR ERIE

Bio Edit ( http:// www. 070802-1451'. mrd};zl fosmid 925 bp K leb
mbio. ncsu. edu/ BioEdit/ bioedit. html); } P i ast ( ¢
i i ) stella p neumoniae) (Serratia pro-
Oligo6( www. oligo. net/ oligo. htm);
teamaculans) oppB  oppC ,

Motif Scan( http:// my- 070802 4p
hits. isb-sib. ch/ cgi- bin/ motif _scan) ;

opp
E. ictalurt contigs ,

SMART (http://smart. emblheidelberg. 070802 4p E. ictaluri contig76

de/) TMHMM( hitp: //www. cbs. dtu. dk/serv- E.ictaluri contig76 , E. tarda
ices/ TMHMM/ ) ; BDGP(http://  LSE40 fosmid pl6G09  p5DO8
www. fruitfly. org/seq_tools/ promoter. html); E. ictalurt contig76 ,
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PCR, 3.82kb DNA , / ), (Salmonella 1y-
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520 bp E. ictalurt contigs 76 ( Listeria monocytogenes )
,Sacl BamH]1 1.8 kb [16,17]
DNA ATG E. ictaluri : 96%~ 98% ;
oppA ,  Sacl  BamHI
pl6-GO9 DNA, DNA Escherichia coli 1%~ 89%;
) op-
pA 5 884 bp opp A ( Strep tococcus mutans) 27% ~ 53% (
070802 4p , op 0 . OppD  OppF
pABF  oppABR PCR, 1574 bp OppB  OppC
, oppA 3 870 bp  opp BS
626 bp
+1 (307) oppA oppB bo oppC oppF &été%242~6 o)
b"J—H||||||||||||||||||||-|7 N W
(692~2 326) (2405~3325) (3 337~4245) (4257~5228) (5225~6229) 6741
2 E.tarda LSE40 opp
Fig. 2 Genetic organization of the opp gene cluster of E. tarda
wp 6 741 bp, (+1) =10 -35  oppA-F (Terminator) opp
The opp gene cluster has a total length of 6 741 bp. Fig. 2 shows the transcriptional start site, possible promoters (- 10 and- 35), oppA-F and
terminator of opp, as well as the spacer regions between the adjacent genes of opp
OppA , E. tarda LSE40 OppB  OppC 306
s 302 , E. ictaluri
OppA 98%, E.coli S. typhimurium
N , 8%  14% , 87% 73% ( 1) TMHMM
OppA "' E. tarda LSE40 SM ART OppB  OppC
OppA 544 , N C Motif Scan
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S. typhimurium  E. coli  OppA 73% transp_1( Binding proteirr dependent transport sys
71% (1) Motif Scan OppA 82 tem inner membrane component, PF00528) ,
465aa SBP_bac_5 (Bacterial extra )
cellular solute-binding proteins, family 5 Middle, S. typ himurium K.
PF00496) , coli ,OppB  OppC e
OppA SBP_bac_5 E. tarda LSE40 OppD  OppF 323
e 334 . 41% .
ABC V. fluvialis U opphD 42~
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Tab. 1 Amino add composition and identity percentages of Opp between various bacteria

ABC

(

OppA OppB OppC OppD OppF
E. tarda 544aa 306aa 302aa 323aa 334aa
E. ictaluri 544aa (96%) 306aa (98%) 302aa (98%) 324aa (97%) 334aa (97%)
E. coli 543aa (71%) 306aa (89%) 302aa ( 74%) 337aa (87%) 334aa (85%)
S. typhimurium 543aa (73%) 306aa (87%) 302aa ( 73%) 335aa (87%) 334aa (87%)
V. fluvialis 543aa (56%) 306aa (66%) 300aa (69%) 324aa (78%) 306aa (73%)
S. mutans 549aa (27%) 304aa (37%) 343aa (34%) 350aa (48%) 308aa (53%)
S. aureus 551aa (29%) 308aa (44%) 356aa (29%) 360aa (51%) 326aa (49%)

(Genbank
AATB4265; S. mutans, NC_004350( genome); S. aureus, NC_007793( genome); E. ictaluri Opp

):E. coli, NC_000913(genome); S. typ himurium NC_003197( genome); V. fluvialis OppA-F, AAT 84261~

oppABCDF

Genbank accession number of related sequences: E. coli, NC_000913( genome); S. typ himurium NC_003197( genome); V. fluvialis OppA-
F, AAT84261~ AAT84265; S. mutans, NC_004350( genome); S. aureus, NC_007793( genome); the amino acid sequences of Opp of E. ictaluri
were translated from op pA BCDF of contig76

2.3 opp AR %KIFmBX ) op pA 10 bp
BDGP  E. tarda LSE40  opp opp
oppA V. fluvialis opp opp A

' [

ATG 385 bp - 135 331 bp ,

- 10 TAGACA TATATT
(3. (SD
-3H -10 +1

261 GTTGAAATTTITAGACAATGCAAAATGCTTTAAGCT|TATATT|ITTATGTTATATCAGTGACTTACAATTGATTTTTATCATGGGGAAGGGCA
351 GTCTGTGAGAAAGCACGGAATACAACAGTGCTCACAGGCCATCAGTCGGTTCACCTAGGACGTCACGCACCTCTGCGGGCGTCGGTTCGC
441 GAGACGACGCGCTCGGTAGACCAGGATGCTATAGGAGATCGACCGCTCGGTAGCCGCGCTGACCCAGCCCATCATCAAACGGCCATAGGC

531 GCCGTTATTTTGTTACCCGGCAACAATAAATGCCAGCCGCCGCGAAGGCGGTATAAGGCAAGCTGCAGCGAATGAACCGTTCCTTCATTA
621 CCGCAGTGAATAAATAACGATGTTGACCCGCCTGCCCCGCAGGCTTCCTTTCGAATACGGGAGTGGTAGTAATGAGCAAACACATCATT
SD (oppA) M S K H I I

3 E.tarda LSE40 opp
Fig. 3 Promoter prediction of opp operon of E. tarda LSE40

E.tarda LSE40 oppA  oppB 78 bp opp F 13~ 42 by,
opp A 12~ 34 bp , opp L L.
23 bp (= 64.9 kJ/ mol) monocytogenes, S. typ himurium S. pyogenes
L. monocytogenes''” (Streptococcus , oppABCDF
pyogenes) 201 op pA , oppA ,

[17.20]

(= 92. 5 kJ/ mol)
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. opp ;
E. tarda
oppB  oppC,oppC oppD LSE40 OppA , GenBank
11 bp,oppD  oppF 4 ( 13 OppA SBP_bac_5
2), S. typhimurium, L. Mega4.0 ,  Neighbor Joining
monocy togenes L7 4 ,
2.4 AT OppA R 2 S ah i A (oA
3 ’ ,E.tarda LSE40 E. ictalurt
(Dpp) (Tpp) ’ , ,
(Opp) [ 16] E. coli S. typhimurium ,E.tarda E. ictalurt
Dpp  Opp ; ’ or
(DppA  OppA) (DppB- , OppA  SBP_bac_5
C OppBC) ATP (DppDF  Op
pD-F) " DppA 2 ,
OppA 3~5

100 - Escherichia coli ( AAC74325)
[ Shigella flexneri ( AAN42857 )

L Klebsiella pneumoniae ( ABR77625 )
76 Salmonella typhimurium ( AAL20664 )
Yersinia pestis ( CAL20812)
61 Erwinia carotovora { CAG75227 )
A Edwardsiella tarda
100 '— E.ictaluri

100

100

Aeromonas hydrophila ( ABK37622)

) { Vibrio cholerae ( AAF94250 )
100

V.fischeri ( AAWS86092)

99

Borrelia burgdorferi (OppA2,CAE35368 )

Streptococcus mutans ( AANS58024 )

Staphylococcus aureus (YP_493591)

|T|
4 OppA SBP_bac_5
Fig. 4 Phylogenetic analysis of SBP_bac_5 domain of OppA
Neighbor- Joining  Bootstrap 1 000 GenBank

E. ictaluri OppA
A phylogenetic tree was constructed using the Neighbor Joining m ethod; the reliability of each branch was tested by 1 000 bootstrap replications.

Sequences used in this phylogenetic tree could be obtained according to the Genbank accession number behind the bacteria name. T he sequence of

E. ictaluri OppA was translated from oppA on E. ictaluri contig76
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Abstract: The Oligopeptide Permease (opp) gene cluster was cloned from fosmid library of Edwardsiella
tarda LLSE40. The obtained opp gene cluster spanned 6 741 bp which contains five ORF's encoding five puta-
tive proteins, OppA, OppB, OppC, OppD and OppF, respectively. A putative transcriptional start site lo-
cates 385 bp upstream from the opp A start codon, and there are TATATT and TAGACA sequences at po-
sitions — 10 and — 35 from the transcriptional start site, respectively. Two potential stem-loop structures
located in the spacer region between op pA and oppB, and at downstream of oppF, are presumed as the ter
minators of oppA andopp, respectively. Opp of E. tarda showed 96% ~ 98% identities with E. ictaluri,
56% ~ 89% identities with other gram negative bacteria and 27%~ 53% identities with gram positive bacte-
ria. Phylogenetic tree was constructed based on the OppA conserved domain SBP_bac_5. The results
showed that E. tarda LSE40 is most closely related to E. ictaluri, closely related to other Enterobacteriace-
ae bacteria, and less related to gram positive bacteria, suggesting domain SBP_bac_5 of OppA can be used
as a molecular marker in the bacterial identification. T he obtained opp lays the foundation for studying the

survival mechanisms that how E.iarda adapts to the environment and the host.
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