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Abstract

AIM: To clone and sequence glutaredoxin (Grx) cDNA
from human umbilical endothelium cells, and to express
itin E.coli BL21 (DE3).

METHODS: The total RNA was extracted from human um-
bilical endothelium cells. Grx cDNA was obtained by re-
verse transcription polymerase chain reaction (RT-PCR),
and then cloned into pRSETA vector to construct recom-
binant pPRSET-Grx. The products were transformed into
E.coli (JM109). The positive transformant was identified
by bacterium-specific PCR and digestion of restriction
endonucleases. The positive clones were purified and
sequenced, then transfected into E.coli BL21 (DE3). The
expression of Grx was induced by IPTG.

RESULTS: Compared the cDNA sequence we obtained
with that in GenBank (NM002064), there was one differ-
ence in the base pairs, but the amino acid sequence was
identical. The recombinant Grx was expressed after in-
duced by IPTG for 4-5 hours, and the apparent M,16000
were confirmed by 150 g/L SDS-PAGE.

CONCLUSION: Recombinant human Grx gene was suc-
cessfully cloned and expressed in E.coli.
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BBY: LA R R 8 e 5838 % 8 (glutaredoxin,
Grx) %5 X &9 cDNA A7) -3t 47 /9 ml 2, ME R
Foik BARIF A K AT BL21(DE3) WP A4

Tk AA#RK ] R 28 e P 3RS RNA, R RT—
PCR #& KR, KA ZARHABRE cDNA, FELHUAN
Jo A% %, Rk B AK pRSETA, 2 ELHR 4 pRSET—
Grx, B H % PCR Mt ZAFRFIE A EEE T, #&
Fratk £ %5 m A ) 5 B 09 2 R 5 pRSET—Grx
ALK AT BL21(DE3), A IPTG #f 44,

5B P13 571 5 GenBank #2649 5 71 (NM002064) Fb
B, e R BRI LR — B RE, 12
EREBRFH LS e — 8 ZIPTGIHF4-50,
150 g/L SDS—PAGE 447, &3k M16000 69%& 4.

LIS AR R % 28 8P R B3R Grx S AL R 8
cDNA, RIAMET Rtarbd £k HIK pRSET-Grx 5
RAFHGA.
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HHEEHEH (glutaredoxin, Grx), XFRSEEEE
fif (thioltransferase), f&) AR/ T k% HA%AE
Yh i —FN oy TR AR, M11800M. Grx & —Fhi %
R ML T, RA 2 MY DhRE, W TR
W E ARG . A PO LR R JE RS . 2 58
NAER . BURMTAERZES Y Har, Grx E4N H
Bl ZMPEWER CIRE . Crx RES 54 Hr 40 il
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A IE RS, SR AL 40 M 5 9 (38 SR A 55 Grx &R
Zonl i M AT BUT 41 B A N AR A BE BT RN E YT (1)
PERT, B Grx mJd o P 52 40 i o — 28 35 e 2 IR vk
BEM BT R 1 AN e i PR 7 103t A ok BEL e A A
135 5 ARGrx (BT AR FH 3 22 UL 7 Ath 1) 35 PRI 3R A 7E
90 52 B A VB A0, BT 24 Grx £EL i
TP WIS P PR AR BDR AR m R IA T
RIE AT L, Grx MITEER B bR UE AR
FH S ARV 7 O B 25 4 B 0 1l T 8 3 453 40 M 0
FEEEMAE. GrxRILREAE R —F 8 o £ B ] >
B S0 20 234 fa 1B 0, AR C R B B BT
(A S T I K P 2 40 B Ot 55 R G b 2 SR Y
WAE M — 2Dk, 52 BN B, i
P P9 R 20 B Grex 1) B R IA Mt A 2 5 SR A I
A REST B 22 (. R AT B GenBank 4241t
N Grx 4 X ¥) cDNA 41, 1 RT-PCR 77 )
o B F AT K P B2 40 Grex i i [X. cDNA SR, I
AT TN s MR 2Rk, AilE— LT Grx
(1) R S L 5 58 T DG R B T il

1 RS

1.1 A4 NGk Py B2 40 B (ECV304) , iy B H [ g
B g O s Trizol, RNABREUKIt, BEHITERN DING
RT-PCRIRF & GO FE XM Kit) , T4 BN, iz
BRI, Tag i, pRSETA # A4 T Invitrogen 22
7] ;DNA Marker ¢ X174, DL15 000, JFURI4ZHL Kit I
HPromegaZ vl ; /N R ISR & B RilE R4 Y)
TAEH R KT8 IM109 FBL21 (DE3) A % fif
A8 519y B T A AR 2w A .

1.2 # # 1% GenBank REM A Grx P IT U 5 HE
(ORF) 2K £, H Primer 5.0 8t BT
5’ —CTGGATCCGGCATGGCTCAAGAGTT-3", 5’ ik
H Bamtl 1 Y7 AL FUFSI4) 5 ~CGGAATTCGGGCCTG
TTCTGTGGTTACTG-3", 5° i fH EFcoR 1 BT 2.
HE N iR A Rz 200 2 i RS IR AE 57 100 mL /L AR 21

1 2 3

28S
18S

5S

1 ZERNAIEEXL

THTRPMI1640 H5773E9, F37°C, %50 mL/L %tk
WA TR, Al A K I R RE S, 0.2 g/L
EDTA ¥4k, FEFE&IFAMEMN T 25 nL F5RMH,
REAmMoml 4, FF S5, d2 RNA$2HK ¢ 30 154545,
F3EERNA, FF& 15 g/L BEIRRE G Uk % €. RT-
PCR 3 #2300 46 S G K1 ¢ Ui B B #4E, A E 51
01igo (dT) 20 S Bk 5% B B — 4. K5 BT 3R43 (1) cDNA
B, B -20°CEL-70°C A7 . BOY 5 sk =) kAT W
MEPCR ™14, §HASHh 94°C, 2 min;94°C, 30 s;
57°C,30 s;72°C,45 s;30MEH ), 72°CIEMI0 min.
B TR B S FL UK 73 AT RT-PCR 45 3.

K44 14 TR PCR ™ 4 FH B ) 1% 9 V) g Bantl T F1 EcoR
I XUl e, /D & 0 aseak 7 & i 4 Jot
pRSETA U] i 1) - 7= 4 Ak CTP Ak 2 3F: [mfie. 4R )
AR HIEER = 10 3 BB I ok 45 /& pRSETA
N Grx B8 v B 3 H = W) % A F CaCl, ik i 4 (1) ik
ZAE coli IM109 40H, FEREALBEIRTE A Amp+
(ISR AR b, 37 °CHEIE 5%, PR v b B vk 5%
F%, oA PCRYS 52 T HR BUTURLDNAF BR 410 P D1 Bantl
[, EcoR 1 XUMGYIS €. ¥ 75 A HAH FURLIE E % 3
A TR TR AR S5 R A ) AT H 1 55 R
T9UF B0 . AR 243 3 (0 F 4 pRSET-Grx JFURLEL 4L
P15 EBBL21 (DE3) I, 7E100 mg/L LB F=EEH,
3TCHEIERFE, £ 0D600IAF] 0.7 I, A IPTG &
0.5 mmol/L, H{E37°C¥F4-5 h, LL150 g/L SDS-
PAGE % i KL= 4.

2 #R

5 A% B A4 RNA 1 FLUK 2% 7 ) BT RNA TR S 05T . 18] 1
HRT UL 28S F118S RNA 4t 5 5 S /sl B 119 A RNA 418
JEAR . 28S 1 18S = 2 11, F W RNA TREAR, FHFH
KRS 28 AT Aveo/ Asso = 1. 85, W H 162 g/L.
PCRA=#15 g/LEERFEAERS LUK, JFLAPCR Marker
(OX174) A4y THrUEZ Y, T W PCR =) LI1E 392bp
1341 bp z[a) (K 2), 51370 bp ) H M) BAL

1 2 3 4

392
~—341
N 297

2 Grx ERBYPCRYIE. 1-3: PCR product; 4: PCR Marker (1057,
770, 612, 495, 392, 341, 297, 210 bp fragment, from top to bottom).
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HRILAEIZYE 200578158 £13% F13H

B A T A 10 FE 2R TR Ay 44 pRSET—Grx.
g EEA RN R 3 230 bp, XUEEYITTA33] 2 860
bp, 370 bp PN A B SRFH PCR J7 328" 184 B 1t e e Ji XL
M1 %, 15 o/L iRt ik (B 3) B, Bamt
[, EcoR I XV) G EA ki) w47, VI A

BOR/NE 5 BUSEARAT, ARFHE ST E.
1 2 3 4 5 6

5000
2 500

B 3 Z=4AFRKI pRSET-Grx BELDLTE. 1: PCR Marker; 2: pRSET—Grx
digested with BamH | +EcoR [ ; 3: undigested pRSET—Grx; 4: undi—
gested pRSETA; 5: pRSETA digested with BamH 1 +EcoR 1 ; 6: plas—
mid Marker.

2.1 ABFERK R i Grx B B gl e D ) 2
BRIFEFH 370 bp, ORF 24 320 bp, #5455 ¥ E
il 2E 0L GLE 4. F Dnasis M1 Pmsi s ®AEFEF 5 GenBank
Data Base K FEM AN Grx E KR 74T B VR 0¥
Lb, YR ME R 99. 7%, B FHI A 1 AbATH, B
HOT—C (FY 7 AN BB B Grx BEERT) ,  (HFH Y 28
P51 (11e) B KA.

2.2 41 pRSET-GRX ¥ /£ XK AF 8 P og Rk ¥
7 126 1) B 20 va B 1 e AL R W AT 1# BL21 (DE3) , 3RA5
HLLHE, 40.5 mmol/LIPTG, 37°CiF3Hi9% 4-
5 h, H 150 g/L SDS-PAGE 45 % (Kl 5) a] W, Fik
FER) M.16000. T AT EGEE H S 107 A2 K

2, #.11800, (1T pRSET-Grx RIiEHAKS5" Iy
AHTFREEAAMNTZ R s b2, iR H AR
RO ek ) T7T WE R AARSE IR 1028 T+ F FRIEPiA
G P 0 D ke o s R B W ol 3R A R S A i
PRI IG5 40 B (1 IR RS B P T M,15840,  SDS—PAGE 4
R5 AT, . .

o

5 150 g/L SDS—-PAGE DATZRIAFZY). 1: Bacterial sample before induced;
2: Bacterial sample after induced 4 h; 3: Bacterial sample after induced 5 h;

4: Low—range protein molecular weight markers.

3 e
7 005 N R 40 B B S o A2 Thee, W
AR 2E SRS R E AL, H BT IR 2 0 Rk
R0 B A P R 4 R A R 1) 23 s S5 AR T RE L A
CEVT LAY Thie . dEfe O A AL B RE S bl 45 B8R
FH. 0% P9 Bz A1 42 22 B0 i A9 05 B G PR 25 4 F 1) R
TIRRAS T, AR AR (1) 5 i ik Py Bz 41 P i 52 381 9 U e
SN ARG AL, 852 BN RS A AL ) T
PER. A5 N R 40 B D REBEIG I, 3 EINO 2 Wb F i, 5
pap I P e T IRRE R L PR ) A ) i A A
SV 0SS B (R R A R IR D R/ 1Y,

A CERIRE, e AL E M t, EAR
FALBG e TR, B AR A L RURE AL,

16 ATG GCT CAA GAG TTT GTG AAC TGC AAA ATC CAG CCT GGG AAG GTG GTT GTG TTC ATC AAG 75
76 CCC ACC TGC CCG TAC TGC AGG AGG GCC CAA GAG ATC CTC AGT CAA TTG CCC ATC AAA CAA 135
136 GGG CTT CTG GAA TTT GTC GAT ATC ACA GCC ACC AAC CAC ACT AAC GAG ATT CAA GAT TAT 195
196 TTG CAA CAG CTC ACG GGA GCA AGA ACG GTG CCT CGA GTC TTT ATC GGT AAA GAT TGT ATA 255
T
256  GGC GGA TGC AGT GAT CTA GTC TCT TTG CAA CAG AGT GGG GAA CTG CTG ACG CGG CTA AAG 315
316 CAG ATT GGA GCT CTG CAG TAA 336
230 240 250 260 270 280 290 300 310
= gEs=—_l-a = B = - = == S = = =
] » I
. i
I _ . L
s Ry ey R T ey renlas

The No.240 nucleotide T was identified to be substituted with C, either ATC or ATT encodes the same amino acid Ile.

4 ANFFFE3BRPRR 4HRE Grx 4REBXHY cDNA FB51.
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MR Z DT, S ABIUEY, KT EAWETER
B, BRIUAN AN T ORI Ah, 2K
T - TR AL IE R XK, T Grx 2 XA H K
(ML A3, Al R R GSH AE il g e ik A6 A4 )
SR & A B TR O S, IR R
HR & AT RE, B E A BRI E PR LR, X
Y5 A P ASUE I AR J5UIR 28 BRI PE ST 3 BT 4R
A AR 3 A BT AT IR T AR L RO R R B
Crx A NUA N BERF 7 e R8I 28 B H kAL 2 1 110
— PR T, G R S 1A PR ST AR R A A
(V345 WE H AL B 5 10 B8 0 mT BE 2 Al Rk # 2
). HET, 40A Grx HREE AL F B 7 [ 4k
CHMEZME, HRKT Grx AL E LA
TERMmET, 245 RIRE. Pit, &A1 R
WE et RORIE K% Grx OR-47 40 M0 B 52 48 A0 N Bt 4
PERIIIIETT . H5x8T ASREE A B S0 1) 5 B A
T A E B SC BT, REATTU SR LR, &
MTEFEREAT Grx A RIL L gtk K ARSI AL G Pk
I, LAMEA Grx A4 2 ThREWT A A I IR R 1
IR UL Z M BB, J14h, ASEERZE 30 4> PCR 1A
e, 370 bp EER PP A AT — AbBisdE 5 O A2 IR A
7], & PCR AR A iR 2 N IE e AT IK A B2 240
H Grx i i X (1) cDNA P 1t 2 Wik, e frdt— 20 ik
E. AHACSIZIS A H LR AS () B0 B AT 53 Wi 28 1R 1)
Fe, PR, BARR A C AN A L IE.
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