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MRS leoA EERNRRE
HEXBHFEPRE

TR HEE AmE FER

(FMEEBERSTEER M 215007)

BE AT SERBRBHE Deinococcus radiodurans B lexd HEFEHWBRERER
&, DEH—PHR lezd ZEHTIBRAERHIEPOERN ., TENTREROES BRI
BHEZEHEMA DNA, 5EY lecd EFRFWERTY, RETFRERE PUCLI, AafigEfls
HEAN TR FAKBETE IM109, SDS-PAGE #2MEFE M FREL, HEEREEAR, W lezd
RS SR (RBS), LR lezd BRMK . HREY, lecAd ZEMLTFREMA DNA
# Binl-Ascl K+, 1 630 NRESS (bp) AL, 4785 210 AREM (aa), Bib FHE, HT
Bt 22.5kD, &K 6.4 . H pUCLI MR lexd BN FERKEEERBITE IM109 &
%, BREBEM, ¥ lezd MEHEL S0 S RBS AJRBZERFZKTE, #5084
b lezA BHRYU RBEANFRZZEEHERR A TE.

XEHA DUESTHE, lexA M, REXME, EEFX

$ES##E  R811.5, Q691.9

PUE B Deinococcus radiodurans B—Fixt iR 4t K HAt DNA #5465 L AR BRITEMK
/NERBE, RLTE 1956 S Anderson % (1 MRS R B A AL B S, BFREEY, X
MR RE AR TFHAARAMAERK DNA BE R4 P . EMEOEZEEEVRBEM
HABEYRE P MXEFERTERE. EF SOS BEHHERES HHESREPmER,
HAETMARLIE. RGBS, ETFSEHTIE SOS BEIAVEN lezd, I8 2 8RR F#t
REFBETY), A—PBR lecd ZEFETE S B E S TR /E R T ERY,

1k OB R B
1.1 WEHRERFKE

Deinococcus radiodurans X84 Rl KD8301( EZISJE%jJB?%%E%&#E?%EﬁEE), X
WFFB (E.coli) 25 IM109 , H4ESTH KD8301 A K7E TGY [5g/L BIEH 4 (Difco), lg/L i
#¥E,  3g/L BERHEE) (Difco)] 3EFEWF, L 160 IR /min BENEFE, BESEWIRLEES

30°CB) , IM109 &K 7€ LB-M(10g/L BB BF, 5g/L BERHEEY), 10g/L NaCl) HEFem 4,
BAEREFFRE R 37 °C,

* DEMREHFERZAL LB GRS (1000 FEFHE)
WS H#E . R 1999-12-15, f&[F 2000-03-13
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1.2 HiESE KDs301 EFEYE DNA AIHIE

W kR FE 24h 7 KD8301, 433 NE(0.15mol/L NaCl, 0.1mol/L EDTA, pH8.0) & T
WA NE S —K. BRETF NE 91, IAZKMKED 10g/L $IHERE (Sigma), 37°C %
1h , #eSCHR (4] 907 B BRI AL 3 N 4 DNA
1.3 SuperCos ZEE X EHHE

PABR & ¥E Y EE Mbo I (Takara) 43784k KD8301 #9ZE[KIZH DNA , i SuperCos I JFTHi
FARIR A (Stratagene) AURIMIEIIRAF K (In vitro packaging kit) LAMBDA INN (Nippon
Gene), UL PRABIRE N SCBE, FRVARAT LB-L BfEstrdt b, B2 534 T —&%, o
SYHE, A 110 BEHMRTE,  -80°C TFEE L.
1.4 EE¥%SH DNA FIAE

FHl Gene Pulser (Bio-Red) Bii FFLEHAT lecA ZEHF S (A 2.2 FETR), 244 1.8kV.,
25uF, 2009 ., DNA JF3 &R A% ehric 85 & ILIF PR M E ¥ (ABI PRISM Dye Terminator
cycle Sequencing), #ll F#4¢# ABI 373A(Perkin-Elmer) ,
1.5 ERETR AR

R A Site-Directed Mutagenesis i7|#& (ClonTech), A HES =M. STRAW
B ATAR IR S AR M s R R BT IR . BUE 3 MR | T 3 IRE AR, 3 41H5EAET
YT F 550K (RHRAA Y R BRE)

3’ -CTAATGCGGTTCGCGCGCGTGTACGGCGG-5'
3’ -CTAATGCGGTTCGCTCGCGTGTACGGCGG-5
3-CTAATGCGGTTCGCTCCCGTGTACGGCGG-5’

|4/ DNA &5 ¢ (Beckman) &%, PCR {{& PJ2000(Perkin-Elmer) ,

2 % R

2.1 PRSI E KD8301/lecd FEEYS BTN FF

M SR X P B R BRI SCHEHEAT AT RIS, BB FFINE, BE lezd HERE
f2F Bin I Asc I TABEYINLAZ 8 (Bin I-Asc 1), % DNA Jr B 1041 bp 4. F3IHIE
sEEGE 1, ZFEFIHAE—1 630 bp BIF[{EJES] (Open Reading Frame, ORF, A5 249 £ 5
45 878 fir), 4i¥5 210 4~ aa(F 1 FLABRAW AT FRFRR), g BN TRY 22.0kD, F
HAN 6.4 , it 5EHN lexd EEFFIMEE B RBHLBEERAWRBEE, AT E X
ORF BRI B lezd FEEBRILITF .
2.2 lecA EEMZEERE IM109 PHIRE

¥ Bin IAsc I F W BssH IT H1 Hind IIT (Takara, Y€ AL 55 WHE 1 = B TS Y DA
FI T @A) BEY), BEY lexd 2K DNA F Wi, 7 T4 DNA BERMIEAT, #HTK
WINTE, B2 5 pUCLY/Smal HHE, FTHEMEANRGA R pZA171 . ExlBEEF
¥, BiZREBIEESNRZSH IML09, ZEH 0.lmmol HHEE FEXFERH PTG (RFE
-B-D- BiAREFLMET) B LB-M IS 24h 7, BOWOK IM109, BFEBRE, 21T
SDS-PAGE HLIKAMI lecd FFEHIFEE, SR NWE 2A-E) . AE 2 7R, lezd ZEHTE IPTG
WS TRETE IM109 1383k, HIZESS B %[ 25.4kD LA H R —RKMHEAN, 2 aa 75



Him EHAF: FURNE lezd BEARNEREXRFE PRL 195

¥, WBE N - F3 aa [F¥]: N-MPPELTPTRRSILQATLR-, 5041 lexd B AW aa F3|52

23, LT EEERBRR Denococcus radiodurans # lezA FIFILT4Y), {HERAKTE, 8
MEXTZETEEF TR,

0 32 “° 58 =] e -l ] 90 109 118 128
cctm:-cmmmmmcccummamcmmammmmc AT CACCBANGETGOGCCACCEARTTC TCAC

160 173 289

rm.cmmmammmmcn:cm-rrnwmc.cm:rm{mmcmrrcmcmnm(éézmm 2 e 8

e 78Q ETC) 318 EvTS -

mmmcnmuqcmmamcrmrccrmmccmccm 438 340 350 360

605CBC0GEETECATOOCETRGE

mruc:c’:mmcmmcmi? aErcua coos 644 o b . A6l 473 440
AAGCTCOGCTACCTCCA OCCCAAMCGLGE TACGRCCOGTTGCAGGTCAC

I SQQVYMNTLRKLGYLQGPAETHRLY.G % GUATCLRECGOOOOLGGLGCTEUGTRAAGGLCTECCGA

PLQVYTDORARAALGEGLG®PI
499 500 519 S0 529 54€ 558

560 578 580 599 L)
TCTACGGCCAGATCGOCGLCGGCATCLOGACOCTTGCCGAGCAGTCRLCCOAGGAL TTTACTCCCAGEATC GAGGLGLTGCTC GGLCTRARMGLGGCCEATTTC TTGCTGLGGGTECGLG
YEQILAAGIPALAMEQSPEEDFTPSTITEALTLGLAEKGAGSDETFLLDE VR G
618 628 639 bee 659 (] ore 580 650 00 718 7zl
GGLATCGGLGTCATGOACGGLGACTACGTGOTGET GLGCCCCOCGCCOGAGRTC CAC CAC GEC CAGLTGGLGOTGOTICC TCOT GCC LG GACAATRLGGLGACLL

ESMT GIGVHNDGEDY VY VRPAPEVYHDGEVYAVYVYLNVEGDHNAALTL
732 749 750 760 11 TBe 799 Eoe sie Lra 43p asn
TCAAGCGGCTG TACCACTTCRGCCAGGACAT CCT COT GACGAGLGAGAACLLCGLCATRCC GO CTCTCTTTTCCCGOCOAGTAGGTGLAGG T GCAGGLGUGAATUL T GLLOLGLCTIG
KR LYHFGQOTIULLT S ENPAHPRLSFDPRAEQQVYQYQEGRMMYGRYGE
Bse 1= a7 B39 I8 999 218 2@ 938 948 950 968

GGOTCCAGEGCGOC IR GTCAGTCALT GG TGALE GAG TAGAAGCTCGACTGTCCCGCALGOL TCLEGLAGGTCTEATTGTCGC0AATGTC GGC ANC AMCCAGGAGCGGICACAGAGAGT
¥YVGAPRY SHRNVYTE

a7@ gia 999 1000 1919 1020 103 1248 1059
AGTATCTTCAAGCTT TACCCGOOACTCATACCCTTCCLGCGLC GOLGAAG T CTAGTGCGCOGTRTTGTCLTGAGC GLGCT

Fig.1 The nucleotide sequences of Bln I Asc I fragment from the genomic DNA of

Demmococcus radiodurans

g

Fig.2 The expression of lexA gene different recombinants of JIM109 A 10kD protein marker, B,
JM109(pUC19); C,B+ IPTG;
D, JM109(pZA171); E,D+IPTG; F, IM109(pZA172); G, F+IPTG

2.3 BMEE SN (RBS) MEEFRXHIRE

EREHADKL pZAL1T1 1, lezd ZEHH FifH RBS % -TCGC-, M FRELDM S, B
i RBS FFIR K -GAGG-, -GGAG- B -AGGA-, Fi LA ST A T.p & 4255, & RBS
-TCGC- ) -GAGG- (LM 3), B R &0 EAR R 540 pZA172, AREM T BREEE
ST IM108 ., lezA £ pZA171 Rl pZALT2 HIREKF L 2(D-G) . G55 aa FHIMELS

R, iEFH T H% RBS J5#Y lezd ZHEEEFE IM109 R4 R TR, BB Al lezd BEF
HYET KA.
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pZA171:-CATGATTACGCCAAGCTCGCG CACATGCCGCCTGA-
Starting code of lexA4 gene
pZA172:- CATGATTACGCCAACGAGGGCACATGCCGCCTGA-

Fig.3 Optimization of RBS at the upstream of lezA4 gene

3 3w

B ST B Deinococcus radiodurans ZILLAEH JL+4EE], EHINEH T KEMBFFRLIE,
7E 80 FEACLART, BRRTMB BN A KEEMESE, MUK EERT H AL,
BESFEYFHRE, WK M8 HH YU RN T JLE R g 09

—fiN, A TR S R DNA BAF MR B HERFIHER R DNA BE RS
FroeEly B . BF9EREA, Deinococcus radiodurans REETLIR M B G A S AMAK LR 100 Z24
DNA XUE£BT %4 (DSB), T —fX 418 RAEB S L DSBIY) . WM DNA &, ERIIR
BEMELABCEFMHERORTAN, SZHXHEE, BET(CH 4 f (word o pold | recd |
pprA) EBTERE, HF pprA(Pleiotropic Gene A Promoting DNA Repair) RA1BL XA —
P ohRE R DNA B # B2 E (DDBJ/EMBL/GenBank M-S AB001601)Y , EF
PR ETE Deinococcus radiodurans BEEA SOS B4EE R (error-prone repair) MEHAEF L.

SOS £ & Radman'™ F 1973 FEHWR HE DNA BEH—FITK, M lexd EFZ
SOS BEWEEFETER M | E¥BEET lezd EE ., recA EEFMHA T HIEEFB lezd
FLEEAWE, REERCBNEAEY. 4 DNA ZEHUS recd EHET, BR—1MFES,
RecA BHBIEIE, KR lecA BLBH T, HMFXREFF IR TS, XBRFEFED A H
WIBWED, 25BEES. Kk, BEAM S0S RNFESHEELNA 30 4~ 12, XBEN
A FERE T IO M SOS &, #H —B CTG-Ny -CAG J¥5, X& lecd FBEHM
GETAL, HIHERT lezd BEEMAMTIBEMFFRZHIE SOS HEBHAETEEIE Deinococcus
radiodurans "FHVE IR EEERM .
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MOLECULAR CLONING AND EXPRESSION OF lezA GENE
FROM THE RADIORESISTANT BACTERIUM Deinococcus radiodurans

WANG Mingsuo DU Zeji KONG Xiangrong SU Liaoyuan
(Institute of Radiation Medicine, Suzhou Medical College, Suzhou 215007)

ABSTRACT Inorder to investigate the role of lexA4 gene in the radioresistance of Deinococ-
cus rediodurans, the expressing vector of lezA gene was constructed. The genomic DNA was
extracted from wild type Deinococcus radiodurans KD8301. The lezA gene was isolated from
the genomic DNA and sequenced. The Plasmid vector pUC19 was used to clone lezA gene and
the electroporation was employed to transfer the recombinant plasmid into E. coli IM109. SDS-
PAGE was used to check the expression of lezA gene. The ribosome binding site (RBS) of lez4
gene was mutated by means of Site -Directed Mutagenesis technique for the optimum of gene
expression. The results indicated that the lez4 gene was located in the BlnI-Ascl fragment of
Deinocococus radiodurans genomic DNA, containing 630bp and coding 210 aa. The theoretically
deduced molecular weight and the isoelectric point were 2.5KDa and 6.4 respectively. lezd gene
inserted into pUC19 could be expressed in JM109, but at very low level. After optimizing the
RBS of lezA gene, higher level of lexA expression was obeserved . The results make it possible to
isolate and purify lezA protein, and further to investigate the function of lez4 gene in Deinococcus
radiodurans.
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