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718491 444 #-& DL, e-diaminopimelic acid(DAP)o]r}.
%, DAPS] A Ao 3hei(4, 17)8}= aspartate B-semi-
aldehyde dehydrogenase(EC 1.2.1.11)E ¢t&sl= §-xx}al

asd FAAE o-431ATH6, 7, 15). F, WA1F-o] G Aol

FABHE asd §0AE AU 2 FABE fAA4E AY
£ el asd $RAE AFEZA el AT

S FAE $ glon WAlFEE QgzE Arh(10).
Zevh HElr) 2AEE DAPS e 5= ol] wl S A
AR ANEEg Y F glons Adxoz Az &

=rH4, 17).
2 Aol Az Ul BelFal S. sonnei KNIH104S(11)E-
P} AT Stz o1ga] Aol o §

sonnei KNIH104S9| QA ZHE asd -$-AAE F2Y3}
Hom Fr149S BAE9de). 28] balanced-lethal sys-
temE- 743}7] $|5}ed pBluescript SK(+) #E] o] ZA)8}=
B-lactamase 5 ¢t 33}l FAAL Wel| asd S-HALS AFQlEF
224 ampicilline]l 3t A4 WAS A1AZF balanced-
lethal ®E] - )| 28197 o)l B 3131= nlo|c}.
ERTET
o3, E2tADE A HYX]
2 Al AHR FFE olv] Hm(IDE ul gl S
sonnei KNIH104S} 2248 9]31 45 F52% Washig-

ton ™H&ke] Dr. Roy Curtiss MIZ(10)%E] E. coli x6097-%
Fof W} ol gslglon, F2YS 913 W2 pBlues-

cript SK(+) phagemid(Stratagene)}s- AM4-s}dct. 7)e} 2 o
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Table 1. Bacterial strains and plasmids used in this study

Kor. J. Microbiol.

Bacterial strain Relevant characteristics

Sourece or Ref.

Strains
S. sonnei KNIH104S
E. coli XL1-Blue
E. coli %6097 Aasd
Plasmids
pBluescript SK(+)

Sm’, T¢

supE44hsdR1TrecAlendAlgyrAdbthirelAllac F[proAB lacl'lacZAM15Tn10(zer)]

Ap', multiple cloning site in lacZo,; obtained from Stratagen Cloning Systems

Ref. 11
Stratagene Co.
Ref. 10

Stratagene Co.

pSAE70 7.0kb EcoRI fragment from S. sonnei KNIH104S inserted into SK(+) This study
pSAB17 1.7kb BamHI fragment from S. sonnei KNIH104S inserted into SK(+) This study
pSAB1701A 0.5kb EcoRV fragment from pSAB17 inserted into SK(+) This study
pSAB1702 0.4kb EcoRV fragment from pSAB17 inserted into SK(+) This study
pSAB1703 Self-ligated large fragment of pSAB17 digested with EcoRV This study
pSAB1704 0.3 kb Sacll fragment from pSAB1703 inserted into SK(+) This study
pSAB1705 Self-ligated large fragment of pSAB1703 digested with Sacll This study
pSKA47 1.7kb BamHI fragment from pSABI17 inserted into SK(+) This study
pSKA47A 1.7kb BamHI fragment from pSABI17 inserted into SK(+) This study

o] A]—_Q-E +5 4 Fetavice] EAS Table 13} 7
bl 2] 224= Luria-Bertani(LB) wj#] & A}8-8}9] onf, %“é
3 A oﬂ A9 oAl LBHiA|o] DAPE mit 50 ug
= A A7Fek A A S o] 8-5lelch(7, 10).

DNA & ¥ =&

AUA DNAE 718402 Murray(13)2] Wilel| o|a}ed,
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gE4E POSCOCHEM (i 3o g ie] olsted AL
fatglond, Bhg-22 718 A 28] Abke] xubel] whghc).
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ol g3l o, F29E 93 S5 AFrEe
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F AFZE E. coli XL1-BlueE o]-g3}o] 3z A3shslgic).
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Balanced lethal H|E{Q] H|=

B o 7o)x] 229 pSAB17(Fig. 22 3E] asd 437}
i““‘ﬂ'h HOIE oly] 9)3}o] pSAB17-& BamHICS & A
% 1.7 kb3 3]58lo] Klenow fragmentE *e] F ok wb
oS blunt endZ 9HETh 22]0 Scalo 2 A hEE pBlues-
cript SK(+) HE| e} Agtslo] E. coli x6097% 343 3]

LB ul| 20| A AYAsh= 55 Adsiadch

r_,YL rJ1rL
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asd REXIQ| H| M ZH 2 CERRDI| HW
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Table 13} 751, plasmid DNAY= GEX™ Micro Plasmid Prep
Kit (Pharmacia Biotech Inc.)E ARE-3le] FZslgich 97]4]
A3} opu|-Akr]d-2 DNASIS/PROSIS (Hitachi V7.06)5- A}
$-apod HAJ5}ed ©vd multiple alignment+= 7] ¥4 ° 2 CLU-

STAL X algorithm&-(22) o] 830l 5 xke] o2 v}a] #

akeict.
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S. sonnei KNIH104S2RE]| asd RIS 224l

Shigellat= tha-#e] dAA ) x1=12] wied & Agkas
o] $1A7F w9~ vl Aol 2akale] s)iEe] wlelal K.
coli K-129] Kohara -4} 2| 5 (9)5 vlelo & o] 12 18y
stoith. = E. coli K-12¢] 7% asd 842 S0 42] 769
ol 91A)8lv] BamHI 9 EcoR1©.F Arkslel 77k 1.7 kb
Y 7.0 kbe] FAAF AHol asd FAA}F £t vl
4 QlTh®). welid S, sonnei KNIH104S2] A& 22
BamHl % EcoRI®.Z Awt 3 77 1.7kb Y 7.0kbeo] &
A A Agssich 2eln B Aace 99
pBluescript SK(+) ]2} 733‘}/1] 71 % E. coli x6097¢] &4

Agsha LB ujAle] sakste] A 478 Awsielr)
(Table 2). =, asd A2 ;Loavﬁo]’ol E. coli x6097-& DAP

r.‘,’L’ 1‘3".4 ot 5

7F Gz iR el M= A S glA]uF DAPS gAE 4 9
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asd FFAAFE A= E coli 160978 DAP7} §l= wjj=] <]
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Table 2. Growth patterns of E. coli 6097
Growth patterns of E. coli x6097 on

plasmid media

LB LB-DAP media'
No plasmid - +
pSAB17 + +
pSAE70 + +

'LB media supplemented with DL-¢, g-diaminopimelic acid (50 pg/
mi)
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5 GGATCCATAATCAGGATCAATAAAACTGCTGCAGAAATGATTGCATTCATAACTCAAATT 60
CCCTGATAATTGCCGCGGACTTTCTGCGTGCTAACAAAGCAGGATAAGTCGCATTACTGA 120
TGGCTTCGCTATCATTGATTAATTTCACTTGCGACTTTGGCTGCTTTTTGTATGGTGAAA - 180
GATGTGCCAAGAGGAGACCGGCACATTTATACAGCACACATCTTTGCAGGAAAARACGCT - 240

TATGAAAAATG TTGG'I']'[TATCGGCTGGCGCGGTATGGTCGGCTCCGTTCI‘C‘\TGCAAOG 300
asdM K N VG F I G ¥ R G M S Q

CATGGTTGAAGAGCGCGACTTCGACGCCATTCGCCCTGTCTTCTTTTCTACTTCTCAGCT - 360
MVEERDFDAIRPVFFSTSQQL

TGGCCAGGCTGCGCCGTCTTTTGGCGGAACCACTGGCACACTTCAGGATGCCTTTGATCT - 420
GQAAPSFGGTTOGTLOQDAFDL

GGAGGCGCTAAAGGCCCTCGATATCH \TTGT GACCTGTCAGGGCGGCGA'ITATACCAACGA 480
EALKALTDI I N E

AATCTAT(‘(“AAAGCI'TCGTGAMGCGG‘\TGGCAAGGTTACTGGATTFMTNFFATCGTC 540
1 P ¥ Q Y WIDAASS

TCFGCGCATGAAAGATGACGCCATCATCATTCTTGACCCCGTCAATCAGGACGTCATTAC 600
L R T T1TLDPVNOQQDVI

CGACGGATTAAATAATGGCATCAGGACTTTTGTTGGCGGTAACTGTACCGTAAGCCTGAT 660
DGLNNGIRTFVYGGNTCTVSLM

GTTGATGTCGTTGGGTGGTTTATTCGCCAATGATCTTGTTGATTGGGTGTCC! (‘TTFCAAC 720
LMSLGGLFANDLVYVDWVSVA

CTACCAGGCCGCTTCCGGCGGTGGT(‘FGCGACATATGCGTGAGTTA\TI'AACCCAGATGGG 780
Q S G6GGGARHMEBE

CCATCTGTATGGCCATGTGGCAGATGAACTCGCGACCCCGTCCTCTGCTATTCTCGATAT - 840
HLYGHVADELATPSSAILTIDI

CGAACGCAAAGTCACAACCTTAACCCGT»\GCGGTGAGCTGCCGGTGGATAACTTTGGCGT 300
ERKVTTLTRS VD F A
GCCGCTGGCGGGTAGCCFGATTCCGTGGATCO»\C'\AACAGCTCGATAACGGTCAGAGCCG 960
PLAGSLILIP Q D Q

CGAAGAGTGGAAAGGGCAGGCGGAAACCMCMG-\TCCFCA-\CACATCTTCCGTAATTCC 1020
EEVWKGQAETNKTIL TSSVIFP

GGTAGATGGTTFATGTGTGCGTGTCGGGGCAITGCGCTGCCACAGCCAGGCA’I'ICACTA[‘ 1080
DGLC HSQAFTI

TAAATTGASAAAAGATGTGTCTATTCCGACCGTCGAAGAACTGCTGGCTGCGCACAATCC 1140
KLKKDVSIPTVYEETLTLAAHNTEP

GTGGGCGAAAGTCGTTCCGAACGATCGGGAAATCACTATGCGTGAGCTAACCCCAGCTGE 1200
¥ AKVVPNDREITMPRELTEPAA

CGTTACCGGCACGCTGACCACGCCGGTAGGCCGCCTGOGTMGCTDAATATGGGACCAGA 1260
GRLRKLNMGPE

GTTCCI'GT(‘ AG{‘CT TTAC(‘GTGG(‘ CGACCAGCTGCTGTGGGGGGCCGCGGAGCCGCTGLG 1320
F S F DQLLY¥GAAEPLTR R

TCGGATGCTTCGTCAACT[:GCGTAATC[‘]T ATTCATTAAATCTGGGGCGCGATGCCGCCC 1380
M L L A %

CTGTTAGTGCGTAATACAGGAGTAAGCGCAGATGTTT 37 1417
Fig. 1. Nucleotide sequences of asd gene encoding aspartate [3-
semialdehyde dehydrogenase of S. sonnei 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.

LLKP
< asd.
pSAB17 N\ | ] | /1
B C S Ev Ev SPB
—_
pSAB1701A [ I
pSAB1702 L :
pSAB1703 L y
pSAB1704 \ ]
pSAB1705

Fig. 2. Physical and genetic map of recombinant plasmid pSAB
17 and its derivatives. Abbreviations: B, BamHI; C, Clal; Ev,
EcoRV; S, Sacll; P, Pstl.

A2 A EAQ BamHICZ =38} 73% °$ 1.7 kb,
EcoRICFE 2248 9= <F 7.0kbe] 41]sl
e HeR %"JE]W’U% 7}74-S- pSAB17 ui' PSAET70

asd f7Are] 2Rt A7142 1S

2 egslalch. el
_/::ZL,_(Flg. p) =i Fo L Ak
el EAIHE oF 17kb] BamHI $417 482
Aoz Fl=girt

pSAB17 % pSAE709] 713 AtE
2% A3} pSAE702 pSAB17
E3ehe

asd REXQ| 7| HHY Z#E

S. sonnei KNIH104SE23-t] Z29% asd §3}2] 37]
Ade AA(Fig. )& 47} ATG MAZE 4 TAA £43
E& Auv 1,104 bpe] 7|7 ©]F13 open reading frame
(ORF)S FA5h3 9lglom, o] asde] G+C ek 542%
2 o]u] B3t v} Q= S. sonnei KNIH104S2] aroA 3
ZH(50.8%, GenBank accession number AF101225)9} -f-Al3}
Jrb(4). T2 asd FAAZNE £33 FeREEe
367709 ofulxAlto® o]Foix glglw AAE ExlER
40.0 kDao]git}h

Enterobacteriae| asd f8XIS1} Hlw EM

B Aol F2YH Axy Sehav|=g] pSABITZY
¥ asd FHAE T3shs AR 2 3 99l 1417 bpY
°§7W°él—% ARt 183 olv] BuE o] ol A
-r]Q]-(Gandnk accession number V00262) 37|
& EAR A 1417bp F 3 F-9)elA 7ol A
olg-g Q‘{ stgdct. 123 ASDE gk F4ukE v
A} S. sonnei KNIH104S9] 7-$- 8739 #2] o
7= Cytosme°] Aet Y AF-S guanine® YERGTH v
ofn| Ak BE valine S 2 F5H-2 #aldgict. &, £4
x},] AFEA] O 99 990 Al oln| Ake] AREALS 1(]()%01
< & 5 ik 2=l 3 Salmonella typhzmurmm(7) Vibrio
cholerae[unpublished(GenBank accession number Y15281)],
Campylobacter jejuni(15)o14 B1&lA asd -FAAIe= 22
85.3, 46.4 18] 7 45.4%2 AHEA3-S el

asd FEXIE 0|25} balanced- lethal HIE{Q] A=
AZHe A Feparlert SAHWE SFAZF O o)

A Fsla Fe wE xl]?i]OJ balanced-lethal ]2
Az $I3je] 2 QApold 22T asd FUAE o4
712 sloivh. dApA o2 pBluescript SK(+) HE]2] B-lac-
tamase S t3 88 A Wol] EA8HE AlgEA4e] Scal
& olgale] mEE WoHIgc o JH o2 B delA
e pSABITEYE asd $AAE TS VS
BamHI.2 2 Athsle] oF 1.7kbe] -FHAE 34 & Klenow

fragmentZ 2]2|5}e] blunt end2 wHEYTh 2] ¢4
Az A Ziﬁﬂl S A F E. coli 160979 HAAZ
3] DAP7} 9l LB wiR|dl|A] AAbsls FAS Awsled

o} A iTEJ Fetav|es 35 & Eig 49
ANE asd AR e Wl M2 o E weker 4
JEHete asd $HA7E WEHS #elslgdi(Table 3).
atebA AbslE AR Wells wdo) fosls T2 vE S
AAA LR A AR Aladc) o] Axg Zekan|
= e Wellx] AFiEl asd §-3121e] whekol] wlepa Zhzt
PSKA47 2 pSKA47AR} Wrislglon] 7+ A8l a el o
g FAA A eE 2Adslelch(Fig. 3). LBl pSKA47 ¥
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Table 3. Growth patterns of £. coli x6097 using the constructed
balanced-lethal vector on medium

Growth patterns of E. coli x6097 on

plasmid \ media | 3 LB-Ap' LB-DAP LB-Ap-DAP
media’ media’
No plasmid - - + -
pBluescript SK(+) - - + +
pSKA47 + - + -
pSKA47A + - + -

'LB media containing ampicillin (100 pg/ml)

“LB media supplemented with DL-c, e-diaminopimelic acid (50 g/ml)
LB media containing ampicillin (100 pg/ml) and DL-0, e-diamino-
pimelic acid (50 pg/ml)

BamHl/Scal

Pst
Sacli

EcoRV

EcoRV ©

Ay PSKA4T
4.7-Kb

McCs

Sacli

Clal
BamHI/ Scal

BamH\ Scai

Clai
Sacll

EcoRv E
L]

Ecorv

ay PSKA4TA
4.7-Kb

MCs

Sac i

Psti
BamH1 Scal

Fig. 3. Balanced-lethal vector (pSKA47 and pSKA47A) con-
structed by using an asd gene and pBluescript SK(+). Ab-
breviations: MCS, multiple cloning site; Ap', inactivated am-
picillin resistance gene; ori, ColE1 ori.

pSKA47AE ampicilline]] 3k WAle] ¢li= AS 2 E zhal
St5Ark(Table 3). w}ﬂ"i E od oA AxE Axg Feps

W=l pSKA47 % pSKA47AY ampicillinol] )&t 3} 214
WAde] Sl asd T21x}£ AU, ARz BA) 7
o R SEAEI} asd EAHo)Fl A S u,q;\]}oﬂ
&k balanced-lethal HE] 2412 o]8-o] nj$- §-83}e]a} A
gt

a28a 2 el o) ZEal S sonnei KNIHI04SE vhrlu
A T SFAEs olﬁavl $)ato] opdFe] asd A4
Aol AE Al gir)
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ZHALel o

of e 1974% WA g% AT A Algle] %
2 (HMP-96-D-1-0021)2] &3]0 2]3) 4=a %] <L) e}
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ABSTRACT: Cloning and Nucleotide Sequence Analysis of the asd Gene from Shigella sonnei

KNIH104S

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

Shigella sonnei is important causes of human enteric infections. S. sonnei KNIH104S 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 B-semialdehyde dehydrogenase from chromosomal DNA of
S. sonnei KNIH104S. This recombinant plasmid was named as pSAB17. E. coli ¥6097, an asd~ mu-
tant, cannot grow on the LB medium without DL-0, e-diaminopimelic acid (50 ug/ml) but E. coli
6097(pSAB17) 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 KNIH104S.





