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M olecular Character ization and Expression of Thioredoxin-like Proten THL 1
Gene fran B rassica oleracea L.
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(*Key Laboratory in Olericulture of Chongqing, Southwest U niversity, Chongging 400716, China 2Plant Physiology and B io-
chamistry Laboratory, Southwest U niversity, Chongging 400716, China)

Abstract: The DNA and dDNA fragments of the THL1 were anplified fran genomic DNA and stigna
DNA of Brassica oleracea‘ E1’ by PCR and RT-PCR methods Their lengthswere 732 bp and 455 bp re-
Pectively Sequence analysis indicated that the identities of DNA and dDNA with those cloned fran B rassica
oleracea’ Xiyuan 4’ previously were 97. 9% and 98. 3% regectively, the intronsof the two sequenceswere
different in size Moreover, the second intron of THL1 from B rassica oleracea® E1’ was not camply with the
typical GT-AG rule AT existed in the 3" end of the second intron The ADNA of THL1 was cloned into vector
pET-43.1a ( +) ® bepET43.1a ( +) -THL1, tranderred into E. coli BL21 and expressed asa 74 kD fu-
sion protein when induced with IPTG Thioredoxin activity wasmeasured by ability of the THL1 o reduce in-
aulin The reault shawed the THL1 gene had been correctly expressed
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, THL1 RK
THL1 )
(Bower et al , 1996) (2003) : ’ THL1
, THL1 ) ’
, ; = , 2006
= 0.01 ‘B THL1 ,
CEL
, THL1 , , THL1
, THL1 THL1 , THL1
1
1.1
‘ El , pET-43. 1a
(+) BL21 X1-blue © PrimeSTAR™ HSDNA Polymerase, pMD18-T Vec-
or, T4ADNA Ligase, E.ZN.A."™ PlasnidM ini Kit ; UND-10 Trizol Total RNA
Preparation Kit, AMV First Strand d™NA Synthsis Kit, Gel Extraction M ini Kit
: BamH Xhol MB | , MagneHis" Protein Purification Systam
Pramega
1.2 PCR THL 1
CTAB DNA ( , 2000) (2003) ,
PR R, PR 5 BamH , R 5 Xhol

Pl: 5-GATCCATGATCCCAGCAGGAGAAGTG3'; P2 5'-CTCGA GAAAGTGT-

CAATAA GGCAAC-3'

DNA PCR THL1 PCR 94 5min
94 1min, 60 1min, 72 2.5min, 30 72 10 min 1%
1.3 RT-PCR THL1 d NA
1 2d , RNA RNA RNA ,
Oligp (dT) g , DNA 1 , dDNA 1 P,
P, THL1  dDNA PCR , A pMD18-T V ecior , pvD18-T-
THL1 , X1-blue THL1 PCR
, VecorNTI
1.4 pET43.1a ( +)-THL1
pVvD18-T-THL 1 pET-43.1a ( +) BamH  Xhol ,
10pL 1L 1y L T4 DNA 6.5 L THL1 1.5pL
pET43.1a ( +) , X1-blue P PR PCR ,
, BamH /Xhol , 2% ,
pET43.1a (+)-THL1 ,
1.5 DS- PAGE

pET43.1a (+) -THL1 BL21 , ImL 50U g/mL
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LB ., 37 1 PpET43.1a ( +) -THL1
1 100 , ODego Tablel Theasambly table of pET43.1a ( +) -THL1
inducing condition
0.8 1 IPTG IPTG 0.1 0.5 PTG
1. 5 mmol/L 3 , 28 Na  (mmol/L) Inducing temperature( )  Inducing time(h)
37 1 0.1 28 4
' _ ' 2 05 28 4
6 (1) 225 r/min 4 h, ImL 53 15 28 4
, 12 000 r/min 1 min, 4 01 37 4
5 0.5 37 4
y 1 X ( 0 1% S:)S) 6 1.5 37 4
, 100 5min 4% , 12%
DS- PAGE, 0. 05% , ,
1.6 THL1
THL1 Homgren (1979) THL1
0. 39 mmol/L 3 mmol/L . 50M L 500 L
50puL THL1 , , 650 NMm , 2
min 1 50 L 50u L 500 L
2
2.1 THL1 DNA ONA
PCR (2003) ‘ '
( 1) CET THL1 DNA 732 bp DNA 455 bp
3 000 bp
2 000 bp
1 500 bp
1200 bp
1031 bp
900 bp
s
600 hg
500 bp
400 bp
300 bp
200 bp
100 bp
1 THL1 DNA D NA PCR
Fig 1 Adgaros gel electrophoresis pattern of theDNA and dNA PCR products of gene THL1
1: 3000 marker; 2 and 3: The MNA PCR product 4 and 5: The DNA PCR product
3 , (2003) ,
“ E1'  THL1 195 bp 82 bp, :
207 bp 81 bp , ¢ El THL1 GTAG
(Benjamin, 2000) , 2 5' GT, 3 AT, ,
) , ‘' E1' THL1
VecorNTI , CET THL1 DNA dDNA ‘ " THL1
DNA dDNA 97.9% 98.3% ( ), 4

9 h
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, : CCT-GCG ATC-GIC AAA AAG GCC - GCG, 3

92 E_K , CPFC ( 2
‘ El ‘ : , THL1

MRNA THL1

GGATCCATGATCCCAGCAGGAGAAGTGIATCGCTTGCCACACCGTCGAGGACTGGAACAACAAG
M I P AG EV I 4 CH T vV E D WN N K
TTGAAGGCAGCCAAAGAATCCAACAAACT Ggrattctittictaciccagatctaaatitaatiictage gatt gatgtt,

tan
K A A K E S N K L
gacggatccatgattggpgaiitgaatatat pacctggagauicat gicc gaat c gattttgaatiitat gaaat caatt gaagctccagatctcagasatigaa
accctaataagtatttgtotacacgeag AT TG TGATAGACTTCACAGCAGTGTGGTGCCCACCTTGCCGTTTCATT
vV I D F AV W C P P _C R F 1
GCTAAGAAGCACCTTGATIGTTGTCTTCTTCAAGGTCGACGTCG
A P_1 FXV"E LA K\K_/H-U D VV F FKX VD VD
ATG AAT TG EElgr gagtagittacticictctacaatatlccagacaaatigtgtttgeettaaacagittggitetitt ittt gt gca ACTG TTGC
EING A

GCACCCATCTTTGTCGAG

A TV A
TCAGGAGTTCGATGTTCAGGCCATGCCAACCTTTEIETACATCAAACGCEEBGAGAAGCTCGA

Q E F D V Q A M P T F vV Y M K G K E K L D
CAAGGTTGTTGGTGCTERBAACGGAGCGAAATCGAAGCCAAGCTTTTGAAGCACTCTCAAGTTGC

K V \' G A A K E E I E A K L L K H S Q V A
TGCCGCTTGAtate cttcticttcttgitctictictetacctatitgetaatat gtitggtgttitaataasatccttgitloccttati gacacttticte

A A

2 THL1
THL

; , (2003)
Fig 2 Analysisof the nucleotide sequence of B rassica oleraceaL. THL 1 and deduced am ino acid squence
The ORF was indicated with capital letter and its deduced anino acid sequence was shown in one-letter under the DNA sequence;
Active site residueswere double underlined; The intonswere single underlined; The primerswere boxed;
The cleavage siteswere inclined; The base differentwith the report were shaded

2.2 pET43.1a ( +)-THL1 PCR
X1-blue, PCR , BamH Xhol
2% , 450 bp 7200 bp ,
, , ( 3 pET43.1a (+)-THL1
, ( ) , THL1
1 2 3 R 5 6 7

21 226 bp

5148 bp
2 000 bp

1 000 bp
750 bp
500 hp 455 hp

250 bp

100 bp

3 PpET43.1a ( +)-THL1
1: DL2000 DNA marker, 2 3: BanH /Xhol ;4. BanH

;5. Xhol
6: pET43.1a ( +)-THL1 ; 7. LandaDNA marker

Fig 3 Agaros gel electrophoresis patternas of the restriction enzymes digestion of pET43.1a ( +)-THL 1

1: DL2000 DNA marker; 2 and 3: The recombinant digested by BanH and Xhol

5: The recombinant digested by Xhol

; 4: The recombinant digested by BamH
; 6. pET43.1a ( +) -THL1 without digestion as control; 7: LandaDNA marker.

D © 1994-2009 China e Journal Electronic Publishing House. All rigt

g . ghts reserve http://www.cnki.net
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2.3 DS- PAGE
PS- PAGE , 74 KD ,
, ( 4 pET43. 1a
(+) -THL1 : :
, PTG
1 2 3 4 5 6 7 8 9
ST - PET 43.1a(+)-THLI
66.4kD <— pET 43.1a(+)
44.3kD §
29.0kD W
4 PET43.1a ( +)-THL1
1 1) pET43.1a ( +)-THL1 ;3 8 1 16 ;9 pET43.1a ( +)
Fig 4 The nfluence of different inducing condition to pET43.1a ( +)-THL 1 express
1. Protein molecular weight marker; 2: pET43.1a ( +) -THL1 without inducement as control;
3 - 8: Correponding to 1 - 6 of the Table1; 9: pET43.1a ( +) induced by IPTG as control
2.4 THL1
A B L 1 1
A B , B ,
(Holmgren, 1979) ODgso 5 THL1
OD¢so , THL1 B ,
THL1
g oo = THLI
a 0.5 4 %} B Control
w2 04
R 3 03 e
- -
= 8 02 ™
_'% 0.1 ol A A
< ( EmmamE lvl.l.:AA Al
0 R 8 12 16 20 24 28
ffE Time (min)
5
THL1 THL1
Fig 5 Change of the absrbance at 650 nm of the reaction m ixture
THL1 indicated the absorbance at 650 rm of the mixture of THL1, DTT and insulin,
the aborbance at 650 rm of the mixture of DTT and insulin without THL1 as control
3
‘EL THL1 , ' EL
) " , 2003) THL1
3 THL1 DNA dDNA 97. 9%
98. 3%, 117 , 99. 1%, THL1
DNA , , 3
(UTR) ,
, SCEL 1 195 bp, :
’
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207 bp, 2 P ' THL1
GTAG (Benjamin, 2000) , ‘ E1' THL1 1
GT-AG , 2 5' GT, 3 AT, GT-AG
ATAC ( , 2002) , MRNA
MRNA
) THL1
‘ ' , " EL , THL1
; CE , THL1
, (Mazzurco et al , 2001; Goring et al ,
2004) ‘El ¢ ‘' EL THL1
THL1
‘ET THL1
dDNA THL1 , THL1
, THL1 pPET43.1a ( +) -THL1, BL21
74 kD , THL1 , THL1
) THL1 ,
THL1 ,
THL1 RK
References

BenjaninL. 2000 Genes . Oxford: Oxford University Press
BowverM S, MatiasD D, Fernandes-carvalho E 1996 Two menbersof the thioredoxin-h family interact with the kinase domain of aB rassica S-
locus receptor kinase Plant Cell, 8: 1641 - 1650
Cabrillac D, Cock JM, DumasC, Gaude T. 2001 The S-locus receptor kinase in inhibited by thioredoxins and actived by coat protein Nature,
410 (6825): 220 - 223
ChiversP T, Prehoda K E, RainesR T. 1997. The CXXC motif: A rheodtat in the active site Biochemistry, 36: 4061 - 4066
GoringD R, Walker J C 2004 Self-rejection, a new kinase connection Science, 303: 1474 - 1475
Hoimgren A. 1979 Thioredoxin catalyzes the reduction of insulin disulfides by dithiothreitol and dihydmlipoamide Joumal Biological Chemistry,
254, 9627 - 9632
LiuDong, ZhuLi-quan, Wang Xiao-jia 2003 Cloning and characterization of SRK-binding protein THL1 gene from B rassica oleraceal. in elf-
incampatibility signaling process A cta Horticulturae Sinica, 30 (1): 56 - 58 (in Chinese)
, , . 2003 RK THL1 . , 30 (1):
56 - 58
MazzurcoM, SulananW, ElinaH. 2001 Further analysisof the interactions betveen the B rassica S receptor kinase and three interacting p oteins
(ARC1, THL1 and THL2) in the yeast wo-hybrid systen. PlantMolecular Biology, 45: 365 - 376
Motohashi K, Koyama F, Nakanishi Y, UeokaNakanishi H, Hisoori T 2003 Chloroplast cyclophilin is a target protein of thioredoxin: Thiol
modulation of the peptidyl-pmolylcistranssmerase activity The Joumal of Biological Chemistry, 278 (34): 31848 - 31852
Zhu L i-quan, Wang Xiao-jia 2000 Repid identification of self-incampatibility and S-allelesof cabbage by the polymomphisn of S-locus ActaBo-
tanica Sinica, 42 (6): 595 - 599 (in Chines)
, . 2000 S S . , 42 (6): 595 - 599
Zhu Yu-xian, Li Yi 2002 Modem molecular biology 2nd ed Beijing Higher Education Press 88 - 91 (iin Chinese)
, . 2002 . 2 . : : 88-91



