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Table 1. Bacterial strains and plasmids uscd in this study

Kor, J. Microbiol.

Bacterial strain Relevant characteristics

Sourece or Ref

Strains

8. sonnei KNIHLO4S Sm', Tc' Ref. 11

E. coli XL1-Blue supE44hsdR 1 TrecA lendA lgyrAd6thirelA llac™ FlproAB*lacllacZAM15Tnl0(ien)] Stratagene Co.
E. colt %6097 Aasd Ref. 10

Plasmids

pBluescript SK(+) Ap, multiple cloning site in lacZo; obtained from Stratagen Cloning Systemns Stratagene Co.
pSAET0 7.0kb EcoRl fragmeni from §. sonnei KNIHI04S inserted into SK{+) This study
PSABL7 1.7kb BamHI fragment from 5. sonnei KNIH1045 inserled into SK{+)} This study
pPSAB1701A 0.5 kb EcoRV fragment from pSABI17 inserted into SK{+) This study
pSABI1702 0.4 kb EcoRV fragment from pSABI7 inscrted inta SK(+) This study
pSAB1703 Self-ligated large frapment of pSABI7 digesied with EcoRV This study
pSAB1704 0.3 kb Sacll fragment from pSAB1703 inserted into SK(+) This study
pSAB1705 Self-ligated large fragment of pSABI703 digested with Sacll This study
pSKA47 1.7kb BamHI frapment from pSABI17 inserled into SK(+) This study
pSKA47A 1.7 kb BamHI fragment trom pSAB17 inserted into SK(+) This study

Tol| ARg-E T 4 Zelav|re] 7.2 Table 19 o)
2t A]| 25 Luria-Bertani(LB) =] 2 Apgsiy o], B
& Ao Fe] wiekA LBuj=|e] DAPE mlwh 50 pg
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Table 2. Growth patterns of E. coli x6097

Growth patlerns of E. cofi %6097 on

plasmid media

LB LB-DAP media’
No plasmid - +
pSAB17 + +
pPSAETO + +

LB media supplemented with DL-o, &-diaminopimehic acid (50 pg/
ml)
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5§ GGATCCATAATCAGGATCAATAAAACTGCTGCAGAAATGATTGCATTCATAACTCAAATT &0
CCCTGATAATTGCCGCGGACTTICTGCGTGCTAACAAAGCAGGATAAGTCGCATTACTGA 120
TGGCTTCGCTATCATTGATTAATTTCACTTGCGACTTTGGCTGLTTTT TCTATCGTCARA 180
GATGTGCCANGAGGAGACCGGCACATTTAFACAGCACACATCTT 1 GCAGGAAANGACGCT 240

TATGMAAATGTTGGTTTTM CGGCT‘GGCGCGGTATGGTCGGCI CCHTTCICATGCAACG 300
asdM K N V G F ¥E&ECGCMYGSVILMAOER

CATGGE TGAAGAGEGCOACTTCGACRCCATTCGCCCTGTCTTCTTITTCTACTTCTCAGCT 360
H v E EDFDATIRPVEFEFSTSOQL

TGGCCAGGCTGCGCOGTCTTTTGGOGEAACCACTGECACACT TCAGEATGCCTTIGATCT 420
G QAAPSFGGETTGTLQDATFDL

GGAGGCGCTA/\,\GGOCCTCGATATCATTGTGACCTGTC'\GGGCGGCGAITATP.CCMCGA 180
o8 L K 1 ¥VT CQGEDYTWNE

'\r\l(,l41FCCAAAFCTTCGTGAAAGCGGATGGCAAGGTTACTGGATTGACGCAGCATCGTC 540
1y PR LRESGW¥QOCY ¥ I DA 5 3

TCTGCGEATGAAAGATGACGCCATCATCAT TCTTRALOCCETCANTCAGRACATCATTAC &0
LRMKIDATTTLDPYNQDVIT

C‘G4CGGAT'TAMTAQTGGCATCAGL'ACTTTTGTI'GGCGGT%ACTGTACCG’NAGCCTGAT 660
DGLNNGIRTFUVEG NCT V5 LM

GETGATHTCGTTGEG GG MTTATTCGCCAATGATCT TG TEATTGLGTATCCGTTONAAT 720
LMB3LGGLTEFANDLUYD®V SV AT

CTACCAG(‘ CCGCTTCCGGCGET GG IGOGCGACATATCGCOTGAGTTATTAACCCAGATGGE 780
oDAASGGEGEARHMNMEETLLTO QWG

CCATCTGTATGGCCATGTGECAGATGAACTCGCGACCCCGTCC ICTGCTATTCTCGATAT 840
HLY 6GHVADELATPSS AL LDI

CuMCCQ\"\AGTCACAACCTTA‘ICCCG'I)\(zCGGlGAGCTGLCGGTGGATAACTT’[‘GUCUT aon
E Y1 TLTRSGELPYDNEFGYV

GCCGCTGHCGGGT ! \GCC i GATTCCGTGGATCGACMAGAGGTCGATQADGCTC".GAGCGG 950
PLAGS I PWIDKDLDNGGSHR

CGAAGAGTUEAAAGGGCAGGCEGAAACCANCAAGATCCTCAACACATCTTCOGTAATTCE 1020
EEW¥ KGO AETHNEKTILRANTSSVIEP

GG’] ABATGGTIT‘\TUTGTGOGTGTCGGGGCM TGCGCTGOCACAGCCAGECATTCACTAT 1080
c L CV¥R LECHSUDOAFT!I

TA.MTTE}AF AMAGATGTGTCTATTCCGACCE] CGMGAACT GCTGGCTGCGCACAATCC 1140
K K KDV S3S I P1T V¥ E LLAAHNT

GTGGECGAMAGTCETTCOGAACGATCGGGAAAT CACT ATGUGTGAGCTAACCCCAGTTGE 1200
A Kk VY PNDRE M R E T P A A

CGTTACCGBCACGUTGACCALGCCGETAGGCOGCCTGOGTAAGCTGAATATRGGACCAGY 1260
¥ T ¢7TLTTPFYE&ERLERKLMNMGEPE

GTTLCT(,‘]‘GAGCCI [TACCOTRGHOGACCARCTGCTETGGGEEE0CGCGHAGCLGLTGOG 1320
F L AFTVYGBDAQLLYGEAAEPLTER

TCOBATGCTTCGTCAACTGGCGTAATCTTTATTCATT AAATCTGECGCECGATGECHLCC 1380
EMLEQL A ¥

CTGTTAGTGCGTANTACAGGAGTAAGCGCAGATOTTT 3 417
Fig. 1. Nucleotide scquences of asd gene cncoding aspartate p-
semialdehyde dehydrogenase of S. somnei KNIH104S(GenBank
accession number AF101226). The amino acid sequences deduc-
ed from the nucleotide sequence are shown in one-letter code,
and asterisk indicates stop codon.

[
< 250
B C s Ev Ev SPB
—ee
pPSAB1701A —
pSAB1702 L .
pSABI1703 )
pSAB1704 L '
pSAB1705

Fig. 2. Phygical and genetic map of recombinant plasmid pSAR
17 and its derivatives. Abbreviations: B, BamHl; C, Clal; Ev,
EcoRV; S, Sacll; P, PsA.
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85.3, 46.4 12] 37 45.4%2] AFEAS VRl c).
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Table 3. Growth patterns of E. colr ¥6097 usmg the construcied
balanced-lethal vector on medium

Growth pallerns of £. cofi 6097 on

plasmid \ media — |5 [BAp LB-DAP LB-Ap-DAP
media® media’
No plasmid - - + -
pBlucscript SK(+) - - + +
pSKAA7 + - + -
pSKA47A + ] 4 ]

LB mcdia containing ampicillin (100 pg/ml)

‘LB media supplemented with DL-gv, e-diaminopimelic zcid (50 pg/mD)
1B media cantaimng ampicillin (100 pg/ml) and DL-t, &-diamino-
pimelic acid (50 pg/ml)
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Fig. 3. Balanced-lelhal vector (pSKA47 and pSKA47A) con-
structed by using an esd geme and pBluescript SK{+). Ab-
breviations: MCS, mulliple cloning site; Ap’, inactivaled am-
picillin resistance gene; ori, ColEI ori.
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ABSTRACT : Cloning and Nucleotide Sequence Analysis of the asd Gene from Shigella sonnei

KNIH1045

Yong-Chjun Park, Hee-Jung Shin, and Young-Chang Kim* (School of Life Sciences,
Chungbuk National University, Cheongju 361-763, Korea)

Shigella sonner is important causes of human enteric infections. S. sonnei KNTHI04S was isolated
from patient of shigellosis in Korea and previously reported. We cloned 1.7 kb BamHI fragment con-
taining the asd gene encoding an aspartate [-semialdehyde dehydrogenase from chromosomal DNA of
5. sonnei KNIH104S. This recombinant plasmid was named as pSABIL7. E. coli ¥6097, an asd™ mu-
tant, cannot grow on the LB medium without DL-c, e-diaminopimelic acid (50 pg/ml) but E. coli
6097(pSAB1T) can grow on the same medium. We sequenced the asd gene of Shigella for the first
time. The asd gene was composed of 1,104 base pairs with ATG initiation codon and TAA ter-
mination codon. Sequence comparison of the asd gene exhibited 99.9% nucleotide sequence homol-
ogy with that of E. coli. Also, We constructed the balanced-lethal vector using pBluescrip SK(+) and

asd gene of S. sonnei KNTH104S.



