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Optimization of Inducing Parameters to Express GST Fusion Protein
in Engineered Rhizobia and the Enhancement of Salt Resistance

YU Zhi-jing, WEI Zheng-yi, XING Shao-chen, CAI Qin-an
( Biotechnology Research Center, Jilin Academy of Agricultural Sciences, Changchun 130124, China)

Abstract: Recombined plasmid pEGX-HALL was constructed using prokaryotic expression vector pGEX4T-1, and
transformed to Rhizobia by tri-parental mating to express fusion protein GST-HALL. The results revealed that the salt
resistance of engineered Rhizobia induced by IPTG was obviously improved, compared with blank and engineered
Rhizobia without inducemeat. Under different temperatures, different inducing times and different IPTG inducement
concentration, the expressing quantities of fusion protein were investigated to optimize the inducing parameters. The
expressing quantities of fusion protein GST-HALI obviously increased under 28°C. Moreover, GST fusion protein can
be induced effectively in engineered Rhizobia, and the product is up to 3.02 mg + L™"liquid medium, which is 39.34% of
total soluble protein, under the inducing conditions of 3 h and 1.0 mmol - L™' IPTG concentration. The study may
contribute to bio-fertilizer production by utilizing gene engineering technology in the future.

Key words:HALI gene; fusion protein; expression; Rhizobia

RRREEEHEY P RERERMEY 1 ARARRBLER, P RERVE REESH
HEYEBMEBERS, WRERLAET R RE BRI ANEELS. BRI, e &E
TEZENER. BRFTRRERERARIN DREREBEA PAR T EBRR S8R RiE
R HUFEFSHE. AARETRTFER AV B HRSE FEBREE BT ARMEX
SR AT, R MTRZAN  WXERELETYNNREESINER,
MR HAL! 3R RRAR BRI N, 2

BT REEN N L ESRMEEE 2R SETARANETRE REREEL A
WA RE SRR T RN, AR R TRE, UM THARE EARS TREN

e B §:2007-10-11 ; 4% [6] B #8:2007-11-05

BEEWH : E 863 115 B (2003AA241151) ¥EH).

BB/ TR&, L, REASEY T AP T, BIREE BRI R, BL, ZENERYBRS TAYZERREER
BT AHE, E-mail: xingsc64@ yahoo. com. cn


http://www.cqvip.com

P 000 http://www.cqvip.com]

6 4 FREMS BN CRARIE A MG H (1 CST-HALL Z (Rt M i £k P i B & 65

32 kDa, EA 8% K*/Na* Wi, RE
HALl A G A RFEEEA, HAELRME TS
ENAI 3R 7= 9 P R /E AR #E Na* 950 HE, 5 H
o832 2R 45t IR A P38 b K g % i, 4 45 400 Mg
WBHAIKA Na™ /K" Eh 3, DARER Na ™ 198 E .

BIHAT N 1k, HALL 3L R B 28 % 13 A Bk
RVEE SRS B0 e KB AT NS AR
HRS 1 R RR T £ K R A R R
ERAE S, X R, HALI 3R 7EJEY Na* /K"
HHEHEA — &R R, Gervera F N IR T
B HAL2 3RS AARS PSS, 07
KRN, EEC LR e B EHBERAL T
LSO 2% 2 SR

FiFH A% 25 3K R 2R pGEX4T-1, LA GST
A EARXERBE P IHEIREIL HALL 3EH,
TESE T 3k B w) LA 48 1 AR R B I T 28K F . R
B, 4350 TR BE (Bt (8] #0155 57 IPTG ¥ B =40
WHEAT T4k, AR GST-HALL & HE R
ISR . Z B AR R P RA T L
E HALL , 34 J5 B & e 2h od + 8 vhoR OB
RUAE YRR R L5 R B

1 MRER*%

1.1 HEH¥RERAL

HRTRE B B R A 7 AR AL B 2 e PR 5 B U
Hl B, 4% 7 R18,7E pH {H 4 ~8 IEHEA
Bl R, JRE R B pGEX4T-1 W H Phar-
macia A &) ; pGEM-T Easy 577 [ £ /& [ Promega
A R B BORL pRK2013 S SEBG 2 (RAT

1.2 £E4iRF

& O AR 4 F AR HEN B Gene 24F] 51N
W SRR FE Signa AFLENER
£ .JIPTC F A7 B 8 B EYHARR S 2.
4fifk Fl ) MagneGST™ protein purification system
B & EH Promega 23],

1.3 IExE

LB 33738 (1L) : & F ik 10g, B £: 32 B0
5g,NaCl 10g,pH 7.0,

YMA #5357 3L (1L) . H 28 B2 10g, K, HPO,
0.5 g,MgSO, - 7H,00.2 g,CaCl, - 6H,00.1 g,
NaCl 0.1 g, BsRk#5 0.8 g,pH 6.8 ~7.0,

PBS % (1L) :NaCl 8 g,KCl1 0.2 g, Na,HPO,
1.44 g KH,PO, 0.24 g,

1.4 #4k pGEX-HALI1 {3

R AW HALL 2H W P35 (L
2% .5'-GCCAAGCTTCATTTCAAAAGATTTAG-
GA-3'; F I 5]1 4: 5'-GCCTCTAGACTCAACTAT-
TCTGTGTTGATTG-3") , L) MR JF B £ ( Saccharomy-
ces cerevisiae ) K 2H DNA AR 1 H 900bp £
£ By, #E#F pGEM-T Easy ik L, A E H
EcoR1 ¥§Y], Y1 N HALI 3£ 1R, 6 A B R iE Bk
pGEXAT-1 w42 P2 Y Ak K AT W RS2 4
i E. coli DHS o, BRHX PH P i v HEATER U1 4 5% , FH
PEE I F , D0 8 B ERR S, BNAS 3]
pGEX-HALIL, @1 1 fif/R. DNA JF51 5047 i L ¥
4 TAY AT TER

Prac

EcoRI
Xhol

HAL1 mp
pGEX-4T-1
4 969bP

pBR322

B 1 #ik pCEX-HALI ;REE
Fig.1  Construction of vector pGEX-HALI.
3B kB o HALD BRI AL

Note : Arrow indicates the insert site of the HALI gene.

1.5 SHEARMNAIEMERGROTERA
TRl E

VA& 4 B 4 ok pGEX-HALL @ E. coli
DH5a 2y 4R B, 5 & 47 %5 B) Jii kL pRK2013
E. coli BMRAVE T5 R B L85 5% , 3B 1 = 3R A 20
3t 8 41 R pGEX-HALL 5 A 332 (kg
W RIS o 53 TRMEE. TERABHSK
BER 1.0 mmol « L™'f IPTG SR 3 h |5, B/ 3
SHANEUE NaCl i) YMA 5575 1 W€ T2
HRIE B R KO

1.6 AEESEZET GSTMEEFANFRE
PRE TREARIE B 1 B8 A S, 3P0 10 mL &
100 mg - L'EFFEED YMA B354, 28C
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W 24 b, I LLHAE R AW (LU M A
Hil & FELL) o 4rHIH 100 WL F FEF 10 mL
YMA 355735 28 CHRGHEFR 2 h, RIS ER A+
A S PTG, fff H 4ok B 4 5135 %) 0. 4
mmol *+ L' 0.6 mmol + L™' 0.8 mmol - L' 1.0
mmol * L™'#1 1.2 mmol - L™', 23BN B 7E 26C
28CHIB0CHIRERMT , BEBRGHF. Hn
4353522 h.3 h 4 h f15 h J5,{F1LER,
5 000 rpm B.0> 15 min, ZBR HIE)E B ETIRE S
¥ T 1.0 mL {1 xPBS 7, I TRl & L,

1.7 BEEBKRK. 4L SDS-PAGE 5K
S '

FAREGHMEER TRVEEEZYNEE
B, AR &4 alifk GST-HALL 572 1, 84k
B BREEULRH 45 07 B #E4T . SDS-PAGE % Ji¢ i 3k 43
WEERREER, & 12% 0B .5% KE
B, 53 0ER 20 wL g4k AT B B B a1k E H il
AEBEYIMA 2 xSDS FREE MK 5 wl, S AL,
RE R TEYR S B Rt A S0 V B, SRR A4 B
BEHLERR 100 V, BkFEEE, BRAS D
RERa,
1.8 MEEO~EBHNE

4 MiEE A RA S VILIRER RS 1,
FIVERRAERN AR . I A 48 SR 75 #E 280 nm A2b 0
ERRUUE, UF et MEARREE, W
E3ANEE,BOFBEMRE LR E A R IE
FUREIRE , iHHEREE,

2 5R

2.1 ITEREEPEEARNHEE

Xt = 3R 244 38 B A\ B AR o 9 HALL
HEHITHFLE, BT PCR Fl EcoRL/ Xhol U
B , B E) T /T 900bp 1 B bR b B, iE
B & 41 ik pGEX-HALL B B3 % AR E F
(E2),

2,2 ITEREEWHRKEHEL
BHFMNET = FRTERAREE S, 15

HRABEEONTEREH. BFREBFIAE

1.0 mmol - L™y IPTG #5319 TR E 4 4

B

H2 HREEPEHARK pCEX-HALI M5 FEE
Fig.2 Identification of the recombined plasmid
pGEX-HALLI in engineered Rhizobia.
A:H % PCR % 45 R, M: DNA 4 T & B 47 #;

=K, BT R + BRI P R L2 R
B:EcoRL/ Xhol BRI ELE R . M:DNA 53 F B
1,2 ARE %,

A: Colony PCR result. M: Marker; — : Water ( negative
control) ; + : Plasmid ( positive control) ; 1,2; Different
clones of Rhizobia strain.

B: Identification by EcoRL/Xhol enzyme digestion.
M: Marker; 1,2 Different clones of Rhizobia strain.

MEIAFEREER YMA BiRE L, RNASR
FRIE BB X B, 4600 TR AR 98 1 i R K i A
L, 53R ILE 3,

B 3-A B, 7E3% BT, = MEEHRE
AR EERRN LREACORSYH B TRE
STREAAXBEAE. &3-B 8K, fE5%E
WET . SAEZAMEARER, REFHITE
BT LA (AR B A i 25 AR I 5
B 3-CH ET%HEE T, AEHE MR E T
LAAEAS ;B 3-D o, BT AL B AE 9% ERWRBE T B4
REAEK. K ESRUEIERE I TR E T L
i3 7% A IR EE , @i R KA HALL R
A LR R AR B BT 3K 3 8h, A
HEARES TREEZ R K, 7 TUE S,
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3 AEAEREETRK TR
Fig.3 Comparison of salt resistance among three different treatments of Rhizobia.
& AR ERON B S LR, A AR T S LR, AR s SRR
A% 3% NaCl (5532 B & 5% NaCl [9353%25;C. & 79% NaCl 3% 3725, D . & 9% NaCl fYREFREE.
Note : Uper part of the plate exhibited the growing codition of engineered Rhizobia induced by IPTG, left side showed that of engi-

neered Rhizobia without inducement, and right side showed that of wild Rhizobia.

A:YMA medium supplemented with 3% NaCl, B; YMA medium supplemented with 5% NaCl; C: YMA medium supplemented

with 7% NaCl; D: YMA medium supplemented with 9% NaCl.

R IPTG s S, SN ESL P HALL A BEF7
FELBRMERRS, FRER TR HEMN
it £R KPP A 4 o

2.3 FRFEEXGFTREEANKIEE

ARIFFFRMT, BAE EFR A L E
4, FE26CHKMT (B 4-A), L4550 E] K1 h 2
h A, = R LA, 2415 BRI A3 h, IPTG
WEF 1.0 mmol « h™' P E A H F1H 2. 82 mg

- ml " [FIRE i SRR Sk 28°C At (18] 4-B) ,IPTG
WA 1.0 mmol + L™ AT A3 h, P AT ik
F]3.02 mg - mL ™", SR 30°C AT (& 4-
C),IPTG ¥&JE# 1.0 mmol » L™' 3 5A¢E] 3 h 1
TEOLF, P R, 02.87 mg - mL™' . 55 AR
[FZH G RIZER, G B 308 BB A A4 T o
SER ARSI 28, IPTG ¥R /#1.0 mmol - L7 i
SHTIE] 3 b,

G H AL AT S 1T SDS-PAGE BERLHL
kaE LA difb 2 J5 GST B4 8 F A0 40 ) R
B R ILE 5, B S FrEi kA5 s TE M Sk
W RIA FI A 59 kDa (9 GST-HALL a1,

2.4 ITEREETRAEATE/MNNE

AR5 4 17 B R 23 VI B v ) A FY
PRUER 2R, iR AL & B AR 4 ), e P
B I 2 0. 345, TH BB R Bl & B Mk
3.02 mg - mL™", KM ImL 53R rpal =B @Ay
#H3.02 mg, LMGE, ] HF EH G RE
72 0. 872, AT DI 8 glife )5 GST R & A
AR B A 39.34%

3 g

AR T P ] SR R ) AR K B BB
o EhorWraml DA RARE R3S A IS, TR A
MR Z I ER AR, RAFEUR
RN E N TR AR AR TR
HALI Tt £5 25 PH (0 SR 3 K AR e AL B 78 AR
B, AT BRI T AR R A KR R T AR T
BB K, RO T RS B A R IR &,
NS TAEBERE T Hebill o

FIHATR L, HALL 22N C £ 3L 2 FhAd
b, B T RESE AR B AR AT b 2 A1 3 R
ISR R4 & 8. Bl E 4k HALL J5, &
PCR{IESE HALI R EBS AHEER A F, 5%
JtiEf PCR s A 45 R, HALT 2k [ & e 1
RET R, SRR T 30% 1, &
P TR EEM SRR WiRkm T E
TEA B TR K (BERER R 38, T TR AR
BT A T 3R

GST Rl 3 FB R BA FIB R BRAE
24 AL, RN, XA GILE A K GST KTl ER
AIBTYIThRE, T LIS S —m H i E B B, 17 E
H BRI RERIBT ST, T, )2 T &R
Ak, —RINIIR Z 2 FAXA RS E
RIGFF B AR5, 0 BF R B PRI GST
RS S R IGE o AR SE 56 5 AR S UM R R 35
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Fig.4 The expression of GST-fusion protein under different inducing conditions.

1.4
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N

=
IS

A26CHAMTFRFHE BREESHABHFRZANXR; BBTAHTHESHNA BREESHAREATRZANRX
£;C30CEALTHRE . BRRESHARL " RZANRR.

A: Relations between yield of fusion protein and inducing time or ITPG concentration at 26°C ; B: Relations between yield of fusion pro-

tein and inducing time or ITPG concentration at 28°C ; C: Relations between yield of fusion protein and inducing time or ITPG concentra-

tion at 30°C.
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B 5 SDS-PAGE BERKSHMEEONRIE
Fig.5 SDS-PAGE electrophoresis of GST fusion protein.
M:EBH R FREmE; 1,2 4kEme®Eb; 3.4
ATIREAEE . §ikFims HinE H GST-HALL
M: Protein molecular marker; 1,2: Purified protein;3: Unpuri-
fied protein. Arrows indicate the bands of GST-HALI fusion pro-

tein.

Bk pGEXAT-1 HE E 41 Foks , # AR 5 5
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—RABLL T, ¥5 I AR A H BB R Y
FRBA, B, TT LA IR H s R
DA AR EREIEANERE, AR HE
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Bk, TER S R A R s B Y 28 C o i
TR

AN EEREN-FEFRENER, DR
R B MBLRE B H R B P LBARET, A
SEALTOR R BA P AN R R, WA
W R B, B FRFE R BT & B X FA A, L
180 mg - mL ™' ¥R R fE. % T pGEX #ifkit)—
BRI A BAR, — BRI 50 mg - mL™ EK

IPTG #E 25— FIRE 5, KL A EA R
SRR A, B S BREA, E AR
%, {2 IPTG AWTEM BN, JF B & 57, &
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51 R R R A B AR T T — BB R %
il PRI, T EAT ERAE KRR RATHATE
RS 4R B SRR AL

EWD&I\J?%EIT*EFIEI*%%LE‘JEI?%@
Z HEEH T REAL B 8K - i L5 - BiRA
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