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PEEHIR 2F3 RIEFMHHAU R AR ATERB R
FLE £ B RAE#E HAHK FRERS

(EHAEFTEFIBSERESERE . KE 1oo3)

B OE O EAERTNRBR IR BIAEEK pTMPRRISly BB AR BL2I(DEY) ., AR ENREBAMER
B ARG HE T CHIT R HHREAMMBREARTHRE. TREREVN . REFSAGFIFREIHNE
RER 0Dy, = 1.0~ 1.8, FF 0088 H-3-D-FAL L FL B (IPTG) B3R 0 0.3 ~ 0.5mmol/L, i R B[] 7h, fL{L G B
MEARERSEALSEAN 20% AR AEEEDBET T ASHA RETHERELUREOBRESRS. RAR
B AR AT TS, B Western blotting B ELISA B @ M TR i@ R KA wE . B s&

THBREN U,

X PHEHIE, EE, Western bloting, FLISA, HLi&R

hESES (554

FIH R PR TR 2T FER MR
#l, EIE R IC 1gC F 5 FEME M, B R B 2
Frjg AR BIN A M EMERR, MR E RN
FEREEANAFENNBAR—RERE
(ScFv). Btk fiikREAM KA EEMEE
TRERGHERKAH S T, XIXFTHFTE
A RERHMR . ERMEEEEREZE, HF
HEAEAE T LG, EENBEERNENBTX
R4V, HMCEFEBT 3L R AR EHE.
O R R B R ) B BRI IR (ScFv) , T AL,
B AR BRI -

RATE R R & 7L R A SRR S WK
B ERTEMSTRAERENADALTE
BA AR B R 5 gL i g0 1 S 3R, O
RAFRANAMHARSHREABEELT. RTES
®EE ATAAERIREARREPEIE BRT
HEeEMREREBEREDNTHFHREN BRER
RE T 2 , 35 3 M i R AL B SRR T W B B R 1 2
R AREHUEEASHR YT EREYE T
X A ARBENRR R R RGHET T
2 AR5

1 #MHHREFZE

1.1 BHEMEE
FIRE & pTMF2F3ScFy & KB E BL21(DE3)
Ho#s B 20000712, 45 0] {3 3 2001-10-23.

FEFRIRES A

T E S 1000-306! [2002)01-0074-05

B E R SRS B R B iRt He A R E
SPTOL IR TREH K DNAMTHEELYTH
23] 501 & B 5 (Model : MSJ-U3) 3 H % TOKYO B.
E.MARUBISHI Co.,Ld. ™,

1.2 FiE

1.2.1 BESEEMHE NS AKELAT
RIS SRV B B T W B S %5 SURk (6],
1.2.2 ®EEE A EM L. ARA pTMF-2F35cFy
AL K BFFE BL21(DE3) , M fb F R £ BEBUAH
HIRTE TR, AT IR F SmL & LB D (FEH
FE 80pg/mL), 7 37°C , 2500/ min BRI FiTH . B
FTREE SR 1:40 B HL 4 B B A TR B Y LB 5
FEP(FEEREE Opg/ml), FEITCHEERES
B, YSEGHHEE(OD H)ED —EEN, M
FEPMAATRE N IPTC, BEHITTIHEFEE,
B 1.0mL AR, B0 (12 000/ min, 30s )WL &
Hk, A pH7.0,20mmol/L S5 BR 22 rRR (PBS) B R
B, 4R J5 A 200pL, pH7 .0, 20mmol/ L. i) PBS &%
B BB 1 30u1, FF A 30pL B 2 x SDS B AN
PR, 12%SDS-PAGE KK AR WP A Y
EAMELHE.

1.2.3 FEHEMHEE#EE ™ B 20% HHEEH
T & & pTMF-2F3ScFvBL21 (DE3) lmL, # # F
1000mL 3 & & LB B 55 & (80pg/ml W F R &
B) 37 CHmES ERENM FE. & S0L K

EST R -EF 6 SEARFR KRBT IEA (No. 103-13-01-05) FFEABRBEEST A (N 2002010 HEH A E WML EARRHEE

&
* WiRtEE.
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1 B % B IK 2F3 RA K ARA R HEMTERRR 75

KB in A 350g B 3 B 350g NaCl.,175g Yeast
Extract, A A% 351 9 LB 5 3% &6, T A £4 7.0mL 1)
Smol/L NaOH # pH7.0, 85 121°C K 25min, ¥ H
EYC.MA2.8; FHEE BEA ILAHBE R
FH,E37C,BSER L0, )/L{EFE) /min,
P B 2000/ min HEAT R BE, MREE 122 BIELIEH
AT AR WLYHEZTE ODy.. 7 1.0~ 1.8
B, 1A IPTG3 . 34g( #3k FE 294 0. 4mmol/L) , 48 2% 1%
F7h G B EERE, B.L (60000 min, 20min) , 5 B
t, 3 pH8 .0, 20mmol/L Tris- HCL 48 /i % % 8 14 1
WA SIRCTF - 70C K M BAERARAL 2 .
124 SREMER - EFABTHEAPIAER
f pHR .0, 20mmol/L Tris-HCl il AWM (ERIE
EiMA 10mg/mL % [ 8 80pL) K PMSF( 15 5 % & Il
A 50mmol/ L %F FF 245 Tk Bt 8 (PMSF ) 4pl), EH M &
Wmin J5 , #5174 7 3 B 0% (B 6] 90s) , B 3L RBS R
BB REERAETERE, FHEMERLS N
B ROBE B AR . 10 T 0 B R L0 (120000
min,20min) , WA B &, AL FRR IR & R
B (DR AL T LA SE SOk st 3% (pH EX
8.0): % 2mmol/L X F HAE (DTT) 1 20mmol/L Tris-
HCIZE Ml S 0.19% Triton X-100 9 20mmol/1. Tris-
HCl 2 0F 3 3 & 3mol/L FR # A 20mmol/L Tris-HC1 £&
WA 1mol/L R E M 2mmol/L DTT 8 20mmol/L
Tris-HCl 28 Wi ; LR & 29 B B S NE B (9 20mmol/L
Tris-HC1 28 ob ¥ 5 (2) # 0K FH BAF JU AP 8 3% R % 3%
(pH{H¥I 4 8.0): & 2% B I & B BE ¥ 20mmol/L
Tris-HCI 28t 3 ; & 1mol/L PR & 1 2mmol/L DTT
Wmmol/L Tris-HCl 28 ® & & 3mol/L R E M
W0mmol/ L. Tris-HC! 28 wh il . Uk ¥ I 5 7218 61 3 {4 fn
A# 10mL #9 3k % 2 Mo, SOC TN #& 10min, 7 1 £
1h, &> (12 000r/min,20min) , B I 7% FIUL0E , F SDS-
PAGE R il b2 SR B 3% .

1.2,5 FEFTHHEF (Westem blotting): A &
Bmol/L Ff % B 20mmol/L. Tris-HC 28 s (pHR . 0) ¥
PR ST MR K 5 AR L SR JS I SDS-PAGE , 5 B B -
MESHEBEWNBRARERRE L ZEE THR
Brh i (5% B AE W k78 T PBS) P, 37°CA{R{B 1h, 1E
SHTHPBS Bt BEREAZRLES, WA
1%/ 4 1 & HE B H® (T 150mmol/L NaCl,
SOmmol/L Tris-HCI, pH7.5) 5mL & 25pL # (His), 8
BRI, F 37CHE Lh, BB, A PBS B 3
%, # 150mmol/L NaCl ¥ ¥ ( 50mmol/L Tris-HCI,
pHT.9BE I I R EREAS — A4, A 5ol

1% K 4 L7 8 B 5 % 10pL HRP-E41 B IgG #1
EATCTFRAEEE b, KR 3 REERAN A
0.03%H,0, B EH XK (TMB) KW EH®, T
BEEFEROXKFE RS EN, BEMA TR KD
BEL K B FEA 100ml PBS IR EN
1.2.6 REFYOHEL EHREYEHBEE:

(DAFRETHEREHE SRS 6g
Al 30mL 8mol/L FRE W76 #% , IR & il A 80mg SDS,
BT MM E 75C, 4% 0min, AHEZER. F
.0 (12000r/min 10min ) , ¥ £ & A pHS. 0, 40mmol/L
Trs-HCl ZE TR B 10 5, A 1.36g B- AWK (49
4mmol/L) , B BB F H B B i &, 0.3um B9 8 F 28
BREEAFER, SRESSTE Y 10000 1) #1E
BHEE BRESDSH GHHBERANESY S0
F oEEBI 0nL EH SO,

(2)F ELISA % 58 ScFv2F3 3t JIEH GSH B 3 i
F1:04 100uL/FL GSH 5 ¥ (18pg/mL) 2, 8% B8 b1 R,
4CHKFHCE &, KB ES, ARILPRBHEES,
H PBS~0.1%Tween—20‘?5E§3{k,mﬁq‘ﬂﬂk%ﬁﬁ
J5 B9 ScFv2F3 (10pg/mL) 35 2 5 4 3 55 L #9 ScFv2F3
(Se-ScFv2F3, 10pg/mL) 10041, 37 CiR ¥ 1h, BH%H/E
J0A 100pL anti-(His), B EHF 37 CHRHE 1h, %
%S5 A 100pL HRP- R 1gG Bits —41.37CiR
Bih, AR AEYHTE A (0.2mg/ml. TMB +
0.03%H,0,) . 7€ 450nm & St WUl ; et , 47 3 LA
M ScFv2F3 88NN anti-( His), B HMFLIE LB
B, LU anti-(His), ByTEE O &BIRHR, WA
HRP-EH R 1gC Mts — 31, ARy B ek v R
T H,

(3)8 4k Sckv2F3 Hy i & BE 5 #Y ScFv2F3
2mL, A 40uL PMSF(20mg/mL Z B W), T 25C
{28 3h, 38 &S 10min, S A 2011 NaHSe(NaHSe £
Klaymen D L B ER &), ERSEPT 0CH
% 36h, BT a4, BO, BREW, 2625 4
Rk 5, B8 i@ 1k B 2F3ScFv, Al Wilson & A B4
W E A R AT BB (GPXOTE .

2 HRA®

2.1 REFHNRUL

B A HWER TR EER AR B R
Ao A 3457, LA RO B8 37 R A R AL A SB 1 T 51 B9 B
HEXRE AMEAARZERZAMEAHEDS
. EBRITASOATE R PHZT 4 MREER
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B ¥ # 13 %

BMAREHFENEARIMNIEN, LER
8, R EIEFERY, E . coli BI21(DE3) Z iR
HENRELIREZF - AHESHOEEEE
ODgy= 1.0~ 1.8(H 1); T4 7Th(E 2);
IPTC HEXMNEMEORELERAHERH,0.1
~ 1.0mmol/L. IPTG Bf 7 — & & #) % 3%, 0.3 ~
0.5mmolVL IPTG B} F X B M, MK H 0.4mmol/L
IPTG #iTHS(E 3)  Z RGN &ENHT . BEkA R
EEAE(LESEBREER(VME4)BNEEN
FERES IV BAGHERRREMMERT
B kxS EH X, m A 4/ SDS-PAGE & ¥
WLIEHNEAFKMENRER ML, 24 ER
B, B MR R A A TR ENabmER,
EREEHT BNEANRIBSHKLEAR
20%. SDS-PAGE R E R, HHMEH Sckv 4T &
4 30kD,

B AR B 2F38cFy R B B A Em
Fig.1 The effect of the bacteria concentration on the
expression amount of 2F38¢Fv
1. Low melecular weight markers;2. Protein from E . coli BL21{DE3}
with pTMF;3 ~ 12 pTMF-2F35cFv induced at diflerem 0D 905 5
from3 to 12, ODgyyppare 0.15,0.25,0.36,0.54,1.02,1.26,
1.77,1.95,2.25.and 2,50 respectively

14,4

2 REIVE S 2F38eFv Tk B M
Fig.2 The effect of the induction time on the
expression amount of 2F3ScFv
1 ~ 10. pTMF-2F35cFv induced for different hours,from 10 to 1,
the induced time arel ,2,3,4,5,6,7,8,% and 10 b respectivelys
1t . Protein from E . coli BL21{DE3) with pTMF as a centrol;
12. Low molecular weight markers

1 23 4 56 78 %10 kD

B 3 R IPIG ¥ B X} 2F3ScFv A B EH
Fig.3 The effect of IPTG concentration on the
expression amount of 2F35cFv
1~ 8. pTMF-2F3ScFv induced by IPTG at different concentration,
from 8 to 1,the concentration of IPTG are 0,0.1,0.2,0.3,0.5,0.7,0.9
and 1. Immol/L respectively;9. Protein from £ . coli BL21(DE3)
with pTMF; 10. Low molecular weight markers

4 2% MR E AR L B B MR SRR R
050 K Bk SR AR
Fig.4 Effect of 2% Deoxycholic acid on the inclusion
bodies washing
1.2F38cFv inclusion body by washing with 2% Deoxycholic arid;
2.2F3SeFv inclusion body after sonication;
3_Low molecular weight markers

2.2 REFPEHREAKE
HFHEEPERENEE, FE —NEEY
BIETFHE ", MNEABTRMEZEN 2MRE
JEB(DOC) I BE R B R B .| W HREREI EX
HoMREAES) , BRENESEED 52% (B 4#
BEEBREAESATSR) 2K uRENEEER
65% ,3 WPk R S MK a5 %) 0% W b, T
FR—BHTHN . EREFR LR, M Tton X-
100, PR (B ) A METE, 1 KERELHEEN
A GAR 30%,2 Wn AWK M L E X 36%,3
WG LR A ) G Bk ] 45% ,4 RS8R 0K /Y AR
KB 50% .. PR, 50CHINA 10min, 2% DOC fERE
BB mAES, DOC MEEHESRESDM
ERE O RASDS R, BERENELCR
REFRALR, ERENESHRL, BEREKE
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3| DoUHE R 2R Tk K Fm b RO R A MM R 77

CRERERESW M SDS B Y BERA 2% DOC
EAETHEHAREZSAGE, —RERTET
MRS R, G UMENAE RS 70% L E(WLE S

PERE 3 WM RMKLERE).
w ! 23 4 5 6 7 8
94— EEEE

66.2—

43.0— =

31.0— —ScFv

01—

5 BEFRMAREMOERER

Fig.5 Effect of project 2 on the inclusion body washing
1. Low molecular weight markers;2 . Protein from E . coli BL21(DE3)
transformed with pTMF as a control ; 3. Supernatant of inclusion body
washed by 2% Deoxycholic acid for the first time;
4. Inclusion body washed by 2% Deoxycholic acid for the first time;
5.Supematant of inclusion body washed by 1 mol/L urea + 2mmol/L DTT
for the second time ;6. Inclusion body washed by 1mol/L. urea + 2mmol/L

DTT for the second time;7.Supernatant of inclusion body washed by
3mol/L urea for the third time; 8. Inclusion body washed by
3mol/L urea for the third time

1 2 3 4 5 6 7 8 %

B BLdksE—EmkaseRBR
Fig.6 The effect of project 1 on washing the inclusion bedies
1.Low molecular weight markers;2. Protein from E . coli BL21(DE3) with
pTMF; 3. Inclusion body of the fourth washing with 2% Deoxycholic Acid;
4. Supematant of the fourth washing with 2% Deoxycholic Acid;
5. Inclusion body of the third washing with 1mol/L urea + 2mmol/L DTT;
6. Supernatant of the third washing with 1mol/L urea + 2mmolL DTT;
7. Inclusion body of second washing with 3 mol/L ures;
8. Supernatant of the first washing with 3mol/L urea;
9. Inclusion body of the first washing with 0.1% Trilon X-100

23 REFPNEETREDERHMAAE

2301 FETYH Westemm blotting B 2 : Fl 47
Westen blotting ¥, 8l T RA YW N- KB LA
(His), 8 Tag( B 7)/F7 %), B A ¥ (His), AR
B RESE 2P #ITH RS S AR, B ET

AEAHHFET BN YHai,

2.3.2 AEEEH . HREEHR T EHARE
RIEWT R, B G 1 ScFv2F3 it 5 M 8§ h 3+
ARBE, LN 600u/umol, T X & 2+ B H Bt HAk
YIRS 18 5780u/pmol, FI A WE 28 0 R 1 R KB AR
B, BiEHE 2B E K" HRH R RS H A4 Fe
FB,.5KY CSHEAH AWMU MHBRARE,
MR T RPEFEMS, MEHER TR AR
HFH Fe B, ERBENKDE &BOLRMIFE,
MBS e K ERE T RRBIAEY, B,
EtEFEHERECAERE NEREEFIE
FEERAE NN SWPAROER, ERT 2%,
XERKFERAEEUNRREIBTER~ER
EEAR  WRRASSBE, EHMERTFFE,
HK, EHABEFMATEER SDS, B L BERG
R ERER R EBE, RTK X SDS FHERA
TEHBE(B-CD), B A, H R B Peter E
Hanson I ", ZE R A SDS B L T HMEOE
£ B8 2% SDS B IF LRI R R P LK B- RIS
(meB-CD), B4 H Z LB B-CD H B-CD M BHE
i AR R B E IR E,

2.3.3 EH~8 ELISA . IS H KT Hik
YIME CPX BIIEM 2 — GSH NP5, FH ELISA B8
T ScFv2F3 %t GSH MIFE M A1 (F 1), LI GSHH WA
B ELISA 15, 56 /5 I A ScFv2F3 2 Se-ScFv2F3 , anti-
(His), PRI EBIR M AR HIT RN, BAaER
2], 1k ScFv2F3 Ml Se-ScFv2F3 % GSH B — & i)
ERS LG B9 Se-ScFv2F3 3 GSH I EM D ER
WAL ScFv2F3 o AR ML SRS

A B
1 2 3 kD 1 2 3

—43.0

ScFv—

— 310

—20.1

7 SDS-PAGE(A)H! Western blot( B) 24 2F3ScFv B H ik
Fig.7 SDS-PAGE(A) and Western bloi(B) of 2F3ScFv protein
1. Inclusion body of 2F3ScFy by washing with 2% DOC only once;

2. Protein from E . coli BI21{ DE3)transformed with Pimf;

3. Low molecular weight markers
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M TECHEN DL S TAM anti-( His), B (3] DING L(T2),ZHU Z Q&) LU0 G M(F HE ), SUNQ
PRt AR B B ScFv B4 Fe K BB AfE A(FMRE ). YANG TS(#F ) ,SHEN J COIEH ) . Antificail
E}'ﬁiﬁ]ﬁfjﬁ — s A W ScFv2F3 B M % B R imitation of glutathione peroxidase by using chemical mulation meth-

od. Chin Biochem J(AEBLEARE ). 1994,10:296 ~ 299
BE,HX ani-(His), B33 GSH BH R A, R (4] Luo Guimin,Zhu Zhengi, Ding Lan, Sun Qkan, Liu Zhi, Shen Jiscons.

H ScFv2F3 £ R GSH . Generation of selenium-containing abzyme by using chemiral muta-
tian . Biochem Biophys Res Commun ,1994,198:1240 ~ 1247

F1 ELISA A H N RUE (A seem ) (5] DINGL(T2),LU2(XF),LU0 ¢ M{F RE),ZHAO D ¢

Table 1 Absorbency of ELISA assay{ A seom ) (BARTK),NLT Z({ZFEH) A selenium-containing abzyme, the ac-

tivity of which surpassed the level of native glutathione peroxidase.

gati Negati
Positive B e _ . Science in Ching {Series B)(FEHFH B #)1997,22(4):295 -
ol control without  control without Sckv2F3  Se-Sckv2F3
o ScFv2F3 anti{ His), 300
[ 6] Sambrook J,Fritsch F F, Maniatis T. Molecular cloning, A Laboratory
0.403 - - 0.178 0.277

Manual, 2nd ed. New York: Cold Spring Harhor Laboratory Press,
1989, pp.50~ 55
[ 7] Klaymen D L, Griffin T S. Reaction of selenium with sodium boro-

2.3.4 WALFUREENE - BEERNEEHE

ScFv2F3 Eﬁ% ﬁﬁ iy J7 B {'t'[ﬂ ’ ﬁj "W iﬁ LIRES hydrdride in protic solvents. J Am Chem Soc.1973,95:197 ~ 199
ﬁ ,ﬁu 1§E GPX ?\ﬁ j] # 60011/me1 f ﬁ’E’ ¥ %ﬁ E 1E [8] Wilson S K,Sucker P A.Hung R C,Specter A. Development of syn-
ERFE R, SWMAES AR SFRE, A thetic compounds with glutathione peroxidase activity. } Am Chem
gﬁlﬁﬁﬁjﬁﬂﬁﬁw%%gﬁﬁz%$ﬁﬁw,ﬁ [9] ioc’t}ll::gl;léll:ﬂsgs:;vsi:3i Refolding of SDS-and Thermally Dena
H 1:&% % @ % E‘}l A % 3 H {-E Elé }ﬁ: i ﬁ ’ }A it EE t;:d MM—:Zre:li:S Ki’nase Us.ing Cyclozextr;ns. Biochem Bwpiys Res
WHERT GPX, Commun . 996,227 : 854 ~ 360
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Studies on the Optimal Expression Condition, Purification
and Its Characterization of ScFv-2F3

LUO Yuan-Ming MU Ying WEI Jing-Yan YAN Gang-Lin LUO Gui-Min”
( The Key Laboratory of Molecular Enzymology and Engineering of Educational Ministry , Jilin University , Changchun 130023, China}

Abstract The expression vectors of the gene encoding ScFv-2F3 were transformed into £ . coli BL21(DE3} . Clones of higher
expression were first selected, then were grown in the presence of IPTG at 37°C to induce its expression. The culture conditions
were carefully optimized. It was found that optimal conditions were as follows:the induction was started as () reached to 1.0
~ 1.8;the concentration of IPTG was 6.3 ~ 0. Smmol/L and induction time 13 7h. The yield of ScFv-2F3 expressed in the select-
ed clones is about 20% of the total proteins. The optimal culture conditions were successfully applied to fermenter of 50 L. The
conditions of washing the inclusion bodies were also optimized. A two-step method was used to renature the inclusion body . The
expression product of interest and ils biological activities were characterized with Western blotling and ELISA . A novel selenium-
containing single-chain abzyme with GPX activity was prepared.

Key words ScFv, inclusion body, Western blotting, ELISA, abzyme
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