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Nospecific lipid transfer protein nsLTP  LTP110 5
LTP110 LTP110 Y17A P72L R46A
D45A C50A cDNA plixFus
GI724 LTP110 Y17A P72L R46A D454  CS0A
pET32a + BI21 DE3 txB~
plhixFus /G724 pET32a + LTP110
LTP110
NsLTP
Q786 A 1000-3061 2002 02-0167-05
Nonspecific lipid transfer nsLTP
protein nsLTP
Cys 91~93 8
Cys nsL.TP 5 1
nsLTP nsLTP 1.1
1.1.1 DH5a LTP110
cDNA pSK* pTrxFus
PUTONsLTP GI724 Tnvitrogen pET32a
+ BI21 DE3 uxB~ Novagen
. 1.1.2 Neo I EcoRl BamHI
Ndel T4 Taq Biolabs
Boerhinger pGEMT vector Promega
Sigma
nsLTP X- P-96 1-pyrenedodecanoic acid Mo-
LTPTI0 lecular Probe
¢DNA 1.1.3
nsLTP TaKaRa
Y17A Y17—A Y17 Aprimerl
CCTGTCGGCTGTCATGGGG
TAC Y17 Aprimer2
CACGGCGCGATCGACG
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D45A D45—>A D45 Aprimerl
GCCGCTCGCCGCACCGC 1.2.6 fﬁs%ag
GAC D45 Aprimer2 -
1/4 5 x binding
GGAGGAGGAGGCCTTTCC
RA6A RA6> A Ra6 Aprimer] buffer 100mmol/L Tris HCl 50mmol/L 2.5mol/L
GCCGACGCTCGCACCGCCTG NaCl 50pmol/L PMSF pH7.6 Ni** -chelating seph-
cee R46Aprimer2 arose fast flow wash buffer 20mmol/L Tris HCI
GGAGGAGGAAGCCTTTCC 60mmol/L 0.5mol/L NaCl 10% pH7.6
G304 C30>A C30Aprimerl Elution buffer  20mmol/L. Tris- HCI
CCGCCGCTAGCTGCCTCAAG
TG0 C50Aprimer? 300mmol/L 0.5mol/L. NaCl pH7.6
TGCGGCGGTCGGCGG IOH]IHOI/ L NH4 AC
P72L P72—A P72Lprimerl 1.2.7
ATCCTTAGCAAATGTGGCGTC 10mmol/L. MOPS pH7.2 Spmol/L
CCC P72Lprimer2 Lmmol/L
GGAGGCGGCGTTGCCC . .
PirxFus NLTP110thiol Hitachi P-
GGTACCCGGGGCGGTTAGCTGCGGCGAC 9 P-96 343nm
Sma | 378nm
CLTP110thiol GCTCTAGACTATTAGTTGATCTTGGAGC
Xba 1 AZ
pET32a + NLTP110
i . o 2.1 LTP110 nsLTP
GATGGATCCACCATGGCTGCGGTTAGCTGCGGCG
Neo | CLTP110
TCAGAATTCCTATTAGTTGATCTTGGAGCAG 1 LTP110 nsLTP
EcoRI 8  Cys
1.2
1.2.1 GCG nsLTP
LTP110
1.2.2 nsLTP
1.2.3 pTrxFus Tyrl7 Asn64
pTrXFus LTP110 Avs'g[D\ZTls IAIQLSEIV REsinsaﬁ ST@NG;@O sssn?é
G724 30C 24h S V;;i%z- wEE G o D%‘ig e
aize Malslh 1aPEISARG QcsapsacEE A@RAAE
500 ~ 1000 300mL RM st RIBAPE: e “crdesholl oGl rocobeo
30C 0D600 0.6 LTP110 SEHLRNME] 630F RN @A@ -s[@éGVSVA FP.TS 0 KIN
100pg/mL 37°C. 5h e e e s e e
Maize NEL GV SGLNacﬁﬂ GvsIP YTISTS
1.2.4 pET323, + Wheat 1@?@?61 HNLNE %GV‘NLP YTENI“ RV
pET32a BL21 DE3 uxB -
B 1 LTP110 nsLTPs
37°C 12h Fig.1 Comparison of the amino acid sequence of LTP110 with
300mL LB OD gy 0.6 ~1.0 other known structure determined nsLTPs
IPTG 1mmol/L 30°C 5h 8 conserved cystein residues are shown in grey boxes
1.2.5 200D /. 100% conserved residues are boxed the. mutation residues
are boxed and marked by asterisks *
20mmol/L Tris HCI pH8.0 2.5mmol/L. EDTA
20% WV 4°C 15min 10 000r/min Tyrl7 Pro25 1le71
10min 4°C D45
20mmol/L. Tris: HCl pH8.0 2.5mmol/L R46 R47 D45
EDTA 20min 12 000r/min N- R46 C-
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pIrxFus pET32a + 3 pTrxFus/GI724
PCR 6

SDS-PAGE
Fig.3 SDS-PAGE analysis of the total cell lysates of
GI724 habouring pTrx-Fus vector expressing the

pIrx-LTP
pET32a-LTP

2 2 wild type or mutant fusion proteins
pTrXFus 18kD M. Protein marker the size shown on the left 1. Empty vector
pET32& 21kD 2. Before induction 3.LTP110 4.Y17A 5.P72L

6.R46A 7.D45A 8.C50A

kD 1 2 3 4 5 6

M
W ORI g R

LTPI10

Ampicillin
EK pTrxFus-LTP
3.9kb

pET32a-LTP

Thioredoxin
ATG

6.2kb

AN — W“ = ‘-". e
45.0— W - -
30.0— . ay
ColEl origin

- e -
-
A 17.5-*9-..~.
2 pIxFus-LTP  pET32a-LTP 143— - S~ S - {
Fig.2  Schemetic representation of the expression 4 CIToA SDS.PACE
plasmids pTrckus- LT and PET32a-LTP Fig.4 SDS-PAGE analysis of the supernants after osmotic
2.3 LTP110 pTrxFus shock of the host strain GI724

M. Protein marker size shown on the left 1.Empty vector 2.LTP110
3.YI7A 4.P72L 5.R46A 6.D45A C50A not shown

3 pTrx-Fus
LTP110 3
26kD
LTP110 7.5% YITA 2.4 LTP110 pET32a +
6.8% PI2L 7.8% RA46A 3.4%
D45A  CS0A 2 D45A  CS50A  pTrxFus
4
LTP110 Novagen
18.3% Y17  20.2% P72L.  17.3% R46A pET32a + BL21 DE3 trxB~
24.3% D45A  CS0A  26kD 5 LTP110
18kD pIrxFus D45A  C50A
C50A
15%
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Fig.5 SDS-PAGE analysis of the total cell lysates of BL21

DE3 trxB™ habouring pET32a + vector expressing

the wild type or mutant proteins

M. Protein marker the size shown on the left 1.Empty vector 2.LTP110

3.P72L 4.R46A 5.D45A 6.Y17A 7.C50A 8.Supernatant after
osmotic shock of the host strain carrying LTP110
50%
2.5 LTP11I0
His-tag pET32a
+ LTP110
90% LTP110
6 P-96 LTP110
M 1
kD
68.0  we—
45.0 '
300 -
17.5
143
6 LTP110 SDS-PAGE

Fig.6  SDS-PAGE analysis of purified LTP 110 fusion protein
M. Protein marker the size shown on the left

1. Purified LTP110 fusion protein
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3
nsLTP
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LTP110
pET14b pET30a pBAD-Hi-
sA pGEX-4T-1 DLTP
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;
nsLTP
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pTxFus/GI724
pET32a +
His-tag
tag
pTrxFus
nsL.TP

© PEREEMHMT AT SHES http:

'/ journals. im. ac. cn



171

PET32a +

LTP110

LTP110

nsLTP

REFERENCES

1

Kader J C. Lipid-transfer proteins in plants. Annu Rev Plant Physiol
Plant Mol Biol 1996 47 627 ~ 654
GE X C LIUXF ZHAN S X et al.

Comparative studies of the expression patterns of two kinds of lipid

transfer protein genes in rice etiolated seedlings. Progress in Natural

structure and lipid binding of a nonspecific lipid transfer protein ex-
tracted from mainze seeds. Protein Sci 1996 5 565 ~ 577.
Gincel E Simorre J P Caille A Marion D Ptak M Vovelle F. Three-
dimensional structure in solution of a wheat lipid-transfer protein from
multidimensional 1H NMR data. A new folding for lipid carriers. Eur
J Biochum 1994 226 413 ~ 422
Lercge M H Kragelund B B Bech L. M Poulsen F M. Barley lipid-
transfer protein complexed with palmitoyl CoA the structure reveals a
hydrophobic binding site that can expand to fit both large and small
lipid-like ligands. Structure 1997 5 291 ~ 306
ZHAN S X GEXC LI G et al.Se-
quence analysis of rice lipid transfer protein cDNA and the strucutural
characteristics of corresponding peptide. Acta Botanica Sinica

1997 39 8 701 ~ 706
Novy R Berg J Keith Y Mierendorf R. PET TRX fusion system for

increased solubility of proteins expressed in E. coli . Novage Inc.Ne-

wsleter. 1994 Jun 4

Science 1999 9 5 413 ~418
3 Gomar J Petit M C Sodano P Sy D Marion D Kader J C. Solution

Construction of the Mutants of Rice Nonspecific Lipid Transfer Protein and Expression

Comparison in Two Kinds of Thioredoxin Fusion Expression Vectors

GE Xiao-Chun™  CHEN Ji-Chao WANG Wen-Yi CAO Kai-Ming SUN Chong-Rong
Department of Biochemistry College of Life Sciences Fudan University Shanghai 200433 China

Abstract Five structural important residues of rice nonspecific lipid transfer protein LTP110 were mutated by site-directed mu-
tagenesis . Sequence results showed that they were all mutated successfully. After trying various E . coli expression systems thiore-
doxin fusion expression system was found to be a proper system to express wild type and mutant LTP110. cDNA sequences ecoding
wild type LTP110 and the mutants YI7A P72L. R46A D43A C50A were cloned into two kinds of thioredoxin fusion expression
vectors. The expression results were compared. In pTrxFus/GI724 expression system wild type LTP110 and the mutants Y17A
P72L R46A could be expressed at low level while D43A and C50A could not be expressed normally in pET32a + /BI21

DE3 trxB™ expression system wild type LTP110 and all mutant proteins could be expressed very well and the levels were high-
er than that in pTrxFus/GI724 system. LTP110 fusion protein expressed in pET32a +  vector was purified and its activity was
checked by fluorescence labeled fatty acid. Results indicated that the recombinant LTP110 fusion protein has lipid binding activi-
ty. This work provides good basis for the further study.

Key words NsLTP site-directed mutagenesis thioredoxin fusion expression system fluorescence labeled faity acid

Received  08-01-2001
This work was supported by a grant from National Natural Science Foundation of China.

% Corresponding author. Tel 86-21-65643672 Fax 86-21-65650149 E-mail Crexiaodbivmli@yetiod vonr il TI| B S 4R5E5E  http://journals. im. ac. cn

P NN NN

AN NN NN PNV



