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chiA EEERBRESERE E26 #
NG13 FH R

EE REX

U AERAPHRT JHAEEAREEFEALRE MM 50070

B EATAENROTRAELT FEERE (criA)1.8kb Hnf] FEAMNREIRERE
pKK223-3 FIFTEL pMCT1IA b 48 LT RS F ik FR pKChiA 1 pMChiA. 3K 2 Fb B KL 5%
A, S 18 B 2 5 5UET BH 39 3 #F B E26{ Enterobacter cloacae £26) 14 1% 70 FC 5§ NG13( Kiebsiella oxy-
toca NG13),chiA HEETEX 2 ik bk B E &R, dRAFPMAREEMERT, LT R
MANTETRRBAEFMHEA, MEESWRIEFY LERP . EEERKEN BB
] TR PN B L T AR BTt 5 A 4 B K 23% ~ 28% 45% ~51% 1 21 % ~32% ., £ SDS-EN
I R R R R R, RAM LT B E D 4 T RO S8kD. TERRBMPS, R pMChiA
88 5 P T OB pKChiA B o

. A KB, FB pKChid, RB pMChiA, B iR FFH E26, # 1% 57 K5 NC13

thE 422 :Q786 MRARIRED A 3 W &2 0001-6209 {2001) 06-0686-07

FERRAD F2HE WABENEERES ™AL TERE, ST LT RE g
FAHAREREEMNERY ., EMRTPANER, ASEILTAE-AEYHEAFRER
R TR THEMESABR FakEdi EEnER, BmsEmL T s EEy
B b fE R R B AMIREYT Y,

¥ B KB ( Serratia marcescens ) i BB BIJL T FEEE PS4 W5 . Shapira 2 g K
WEKEMILT EEEE (chid) WEF A pBR322 b, WA IRJLT H 8 R X B
pLCHIA, AT AR EAKFEAE MAFHET LCEEFRAESLILT HK. A
Tt hr A 2R —FEMmlRe. BRI pLCHIA JRE FRJLTEBERD S I
B ) 2Rk pKK223-3 1 nifA B pMC71A b, WA T H S8 BT 00 JL T 5L A 3% 3 R
pKChiA #0 pMChiA

FER S B B A WA B E26( Enterobacter cloacae E26) FI 4 1 78 X B8 NG13( Kleb-
siella oxytece NG13) TR 2 B M BT EAF Z R A RER TREK, E0WKE H
MR REEEEAEHERNEFRNER ., RITERERNILT BEE
5 UL pKChiA FIl pMChiA #4463 E26 #1 NG13 Btk F B A EE. ACMEX—
EAECE N

TITRE BARNEES FHTN B (970688)

EEMET M EEOME -3, B, ASEAN BT A, 1952 Eh I RSB E S I Y B, —EMA
BRI TRES EETHFAOTIR T TEREFFAMEYERIBETMN.

L A B #73 :2000-11-23 , 08 El © K8 :2001-02-06
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6 3 M EEE. A XEREBEESEENE E26 f1 NG13 1 AIFR3E 637

1 M HAFE

1.1 ##
1.1.1 FEERFER AT R AR EERAER NE 1,

F1 HAAEHRNTN

Table |  Strains and plasmids used in this study

Strains and plasmids Genetype/phenotype Sources/references
Enerobacter cioacae E26 Nif* (71
Klebiella oxtoca NG13 Nif * (7]
Plasmids
pLCHIA Amp* Chid* (6]
pKK223-3 Amp” Pharmacia
pMCTIA Cm' nifA 1]
pKChia Amp® ChiA™ Thig study
pMChiA Cm' nifA ChiA* This study

1.1.2 EBEM AR B ERANS RS T8, RNase, T,DNA FEE 8, DNA B4 M
I Klenow H & ,IEHM%, /HVIMBEEEY ILEBAR EEHKE/ZEEBPEEREA
7] 32 E Promega.BRL %A A, JLT JA(CH,O0;N), =(203.9), Wil RN, H4
AR E,

1.1.3 Ki#vdb:a LB 53R 4 U8R H. b LT HREEFHE E LB EHREPMAR
EILTE0.3% ~0.5%Fhl. BKJLT B ROkl & . M FE D, 45000
AZRFE R (Amp) 100pg/mL B EZE (Cm)30pg/mL

1.2 A&
1.2.1 DNA TR JRT 41 B 8535 . BRI RS 16 B 57 R o 6 e m 3k 48 90 - 347 e SC ik [ 8]
HEFHAT HER .

1.2.2 ChiA" #HHFMFHE B ARSEFEMBHANEEES LT RE &R FE -,
TENCHEFRI~TdE EFAEEILTRKEBEMNEYE.

1.2.3 MushbLTREER 3 of Chid” ¥ THMIE LB B E 7 (& Amp 100pg/mL 2
Cm 30pg/mL) ,7E 30°C ~ 32CHF IR A KM, 7 BIEES (A IPTG, B % 77 & 5 A -p-
D-2k Bk # |, isopropylthio-B-D-galactoside 2 Smmol/L ¥ ) sl A% ST, SRS K 3% 4h, TE
4°C,5 000/ min B> 10min 7 FIMCRE A KA FU3E 2 105, A FY LT MA 70%
AAENREE, BT 4CHE 4h EELWETIE, HREWHE TERL 0.01mol/L
BERR R M (pHT .0) P . FE 4 C HEE B KB T 36h,

1.2.4 HAERIESILT B3 8 H AR SR EERARIE TR 10]3 T &,
1.2.5 My JLT SR B 0 42 B oF B FR 61 00 B ol 45 ) 0 4 RO 370 8 4 9 SC AR (11 1 9 7 iR A AT
A,
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1.2.6 JLT Bisge & R e - 3 SCRk 12 ) F st AT .

1.2.7 ILTHEBEOMN SDS-BNBSBMMAEER B KH . U@ (8] N Brrs,
Chid™ T b 7 60 40 B 240 49 5 47 SDS-B8 7R 995 Bk P d6 A b, 2 )

1.2.8 FIhBEEAN B ChiA" BREFEME IBEHED ELEFEEINEGHTE
o0 BHALREEH TR ERD Chid® frid.

2 H#R

2.1 JLTRBRFRIABRL pKChiA 1 pMChiA M &

R FREA LS HILTHEE BB FEWREER A 62F 1.8kb Hinfl
HER', AT K G B AS745 (pLCHIA Y 3 # ¥ b B3R 3 SR & pLCHIA, B N Y1 B8
Hin 14 60 58 2 55405 R 47 B0 8 0GR 10 o 3K 4 35, P o L0 JE 4 2 1) A OE B o ) g
1.8kb Hinfl A Bz. HEXHY 3 WK B FFE DNA R 588 1 Klenow H BEA 7, SR BHF H I
AH| IR AL pKK223-3 5% J5 81 F Plac F W Smal i S5 AEM AL TR X B RN
pKCHA(E] 1-A),

KIGHHATIES BamHl M pKChiA ] 2.1kb PracChiA F B, HF S HEH I FH I
pMC71A FI B — BamHI {V S, M T B AL R — R JL T BB R AR #i pMChiA. FA T Ptac-
ChiA B AN B AN, pMChia IR FE LR 2 HARER (B 1 -B,0), MEBIEEE
AXEE,

B 1 LT BEBERIATEEE pKChiA F pMChia B ¥
Fig.1 Maps of the plaamids pKChiA and pMChiA

2.2 ChiA* #{LFRIMFIE

£ 50mmol/L CaCl, B o, 4 28 B9 ik pKChia R pMChiA 4 S kBB HE
E26 FIEEMG e EC T NGIS MR SR RS E N EEN LT R FR L5
Fr AP A KB Chia* HieT. B8R ER 2, RN pMChiA 4k E26 &
BEAE 1S 4k F, T BB E26 A% B FUHL pMChid XIS, ChiA” B FABILT R ViR
s oL LE 2,
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*2 HUESR
Table 2 Results of transformation

Numbers of transformant/ug DNA

Hosts Donor DNA
Amp* ChiA* Cm' ChiA* |
Enterobacter cloacae £26  pKChiA 3x 10° - '
pMChiA, - 0
pMChiA, - 0
Kiebsiella oxytoca NG13  pKChiA 5% 10° -
pMChiA, - 4x 10°
pMChiA, - 3x 10°

2.3 ChiA"#H4FhrRaEN

R RMET M Chid* B F g
ik DNA, & R B4 5 HAT RS R R ik i
W, EFRmE 3w

B2 ChA"#ETFENLTHE |
AR T AR K AR

17 G e p M 0 BV S fat Tl ) Fig.2 Chitin clearance on chitin-containing

plate by chitinase-producing ¢lones
A.E26;B.E26(pKChiA); C.NG13;
D.NGI13(pMChiA) ; E. NG13(pKChiA} .
2.4 ChiA*HRUFHLT RBERIER
Hef
MNFEIATR, RV EFREW chid
H7ZE E26 1 NG13 B bk P 18 BI R Bk 3%,
HrEANAEETRE R EMEA, WA
MBS, ENEERER, LT R
R 7 L S G JA) D R B A 4 A 4
Bk 23% ~ 28% .45% ~ 51% Fl 21% ~
32%. IPIC S X ENAEREFTHAS MR
HVER R chiA ZEERE 3T Plac Y
BT, W4 E26 F1 NG13 40 i Py 42 i iE

E3 ChiA' $%4E TR RNEN
Fig.3 Analysis of the plasmids of pKChiA and
pMChiA in ChiA*  transformants
M:ADNA/Hind [l ; 1. pKK223-3 DNA, digested

by BamHl;2. pKChiA DNA isolated from trans- ) ﬁﬂiﬁ

formant NG13(pKChiA) , digested by BamHI, 3. .

pMC71A DNA, digested by EcoRI; 4. pMChiA, 2.5 ‘ILTﬁﬁﬁ F1 R SDS-3R 7 4 Mkl
DNA isolated from transformant NG13 { pMChi- B FR ok 3 2T

A,) ,digested by EcoRi;S.pMChiA, DNA isolat- ERUVSESKRETEESHATESF

ed from transformant NG13 ( pMChiA, ), digested
by EcoRI;

6. pKK223-3 DNA, digested by BamHI; 7.
pKChiA DNA isolated from transformant E26
(pKChiA} , digested by BamHI.

K 21.36.48.52 1 58kD W9 JL T R Eg, K
chiA XERBE K ILT HEE N 58kD, WHE
4 7 B, ChiA* B # E26 ( pKChiA ). NGI13
(pKChiA ) #l NG13 ( pMChiA ) #B H % B8 & #%
BT —4&4FRPS8KD WILT AMES
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3 ChA'"HETFRHNLTERENEENERLEN
Table 3 The cell location of chitinase in the ChiA* transformants

Induced with IPIG Non-induced
ChiA* transformants Total * Super- Peripl- Cytop- Total * Super- Peripl- Cytop-
activity natant asm lasm activity natant asm lasm
Enterobacter cloacae -
E6(oKChA) 120.2 33.6 61.3 25.3 S ey T 27.7
P : (8%)  (51%)  (21%) ’ (50%)  (24%)
Klebsiella oxytoca
NG5 (oKCHA) 112.2 29.2 54.9 28.1 114.3 30.8 57.2 26.3
e 26%)  (49%)  (25%) @%)  (50%)  (23%)
NG (oMChiAL) sy 31.1 55.2 28.8 113.3 28.4 55.5 29.5
' ’ (27%)  (48%)  (25%) (25%)  (49%)  (26%)
108.1 26.9 54.1 27.1 116.0 24.4 57.5 33.9
NG13(pMChiA, )
(25%)  (50%)  (25%) (23%)  (45%)  (32%)
* Activity = w/mL
H, X 53R (6 M EEF W T Ty
2.6 ChiA*BUFhHRERNBEE . b P

pKChiA MIRi o B4 92 tHfRJS FR pKChiA FIERE oo

al
MFE 4 TTLUE B RB pMChiA B EH L RR 74 b

B 80% ~ 909 , T FORL pMChiA BI% ALK 20% 430 @I

“30%9

Table 4 Analysis of the stability of the plasmids in the ChiA* transformants

B4 Chin® RALT P HRNAEERN 310 ,...*“ =

Numbers of the ChiA* colony/

ChiA* transformants = Generations

Numbers of the colony tested
" PR 4 JLTHMECY SDS-EAKMR
E26(pKChiA) o 8765 J BE B B R
Fig.4 SDS-PAGE analysis of the chitinase
48 42/67 " i ;
NG13(pKChiA) . M:molecular weight markers;
92 6/69 1.Cell lysates of NG13(pKChiA);
NCI3(oMCHA.) 48 103/129 2.Cell lysates of NG13(pKK223-3);
P ' 92 89/121 3.Cell lysates of NG13;
4.Cell lysates of NGI3(pMChiA, )
115/130 .
NG13(pMChiA, ) Lo2/128 5.Cell lysates of NG13{pMChiA, ) ;
_ 6. Cell lysates of NG13(pMC71A};
7.Cell lysates of E26{pKChiA);
3 .i’-‘j- "3& 8.Cell lysates of E26(pK223-3);

8. Cell lysates of E26.

WRDBERE chiA BEMFEEZH 1686bp
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6 3 MRS, chid HRERBEBSFEEE F26 M NG13 R HEiA 691

R, 7T LAY 61kD S FRINE AR, P NKSE 3kD B R A S K . RATERER
1.8kb Hinfl FBIHI & T chiA A8l HAERRMFE . M Chid® ¥ FHJLT MR
HHEERKXE AL FRN chida BEADBELE E26 M1 NG13 @Ak P IE# KL, M HE
538 1155 BR Y1 B 22 35 10 LT J i 43 38 ) 400 B P M) . A 4 A o

P2 AT Ptac B H trp-loc MR B FREHT, % lac LB FEE, Pac B3
B8 F1ARE , BMEAE lac PHLIB W B 7K KA K laci® RIHATHE EH F (F 10 IM105) , Ko 15 BhBE
HEAETLWER, U FE THERE BRAEEE", 7 E26 1 NG13 4 ChiA’
AL, LT R E KK ERE PTG TR W, X N Pac BB FEZEARA A
ZH Joc FBYHAE MHB, XAHARERE LT R TREKRN LSRN TR
F.

FATAR TN H JL T R EE A BB pKChiA F1 pMChiA ¥4£ 3 E26 A NC13 F 7, 3F 3K
BRI, X RE— AR AR LT AREEE THEERITT 7 &8,

BEEHEDERSE A BEARRKSERAARBBITFE E26 MAEEIKH NG13
dh§ 3k, B RTAE BN A SCER B R A HRE .

Brigt .08 Dr.A_B.Oppenheim B§ 2% pLCHIA FRkr, 3R A1 09 BF 5T 10 H 18 LA FF R HL
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EXPRESSION OF THE CHIA GENE FROM SERRATIA MARCESCENS
IN BOTH STRAIN E26 AND STRAIN NG13, NITROGEN-FIXING
BACTERIA ASSOCIATED WITH RICE ROOT*

Ye Zhihua Liang Jianging
( Guangdong Provincial Laboratory of Microbial Cuture Collection and Breeding, Guangdong Institute of Microbiofogy ,
Cuangzhou 510070, China)

Abstract: A 1.8kb Hinfl fragment carrying the chitinase gene (chi A) from Serratia marecescens was
cloned into the expression vector pKK223-3 and the plasmid pMC71A, yielded the plasmid pKChiA
and the plasmid pMChiA respectively. Both plasmid pKChiA and plasmid pMChiA were used to
transform to the Enterobacter cloacae strain E26 and the Kiebsiella oxytoca strain NG13, two nitro-
gen-fixing bacteria associated with rice root.The chiA gene could be highly expressed in the ChiA®
transformants of the strain E26 or the strain NG13. Cell location determination of the expressed
chitinase showed that the enzyme existed not only in cell periplasm and cytoplasm, but also in extra-
cellular broth. When the cultures were in the aftor loganithmic growthe phase, the distribution of the
enzyme activity in extracelluar broth, periplasm and cytoplasm were 23% ~28% , 45% ~51% and
219 ~ 32 % ,respectively. The molecular weight of chitinase expressed in the ChiA" transformants
was 58kD by SDS-PAGE analysis . The stability of the plasmid pMChiA in the transformants was bet-
ter than that of the plasmid pKChiA.

Key words: chiA gene, Plasmid pKChiA, Plasmid pMChiA, Enterobacter cloacae E26, Klebsiella
oxytoca NG13

* Project Granted by Guangdong Province Natural Science Fund (970688)
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