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(HERA MR P AR RN, LE  100052)

# ¥ A% X(Diphthera toxin, DDA FB(DTA)RAGERMNEEHX LR DT X RHE R CREHE,
DIAEHRAERRRREAEREERNECNE RN SGAARS I ERAEEME, BT E.coli PERET
DTA, % Q-Sepharose FF il Ni’* -Sepharose P38 B #7 thidb , {8 BILHEE #400 90% MRS A . 1L DTA A3 JE %5 BalB/c
AR LIBT3 DTA % RALH M) 435 MKtk 386 0 3B9, HAFLY 1gG1 &Y, W5 1:10° L k., 55 DTA 45
ATMER DT EnHEFMH, i DTA PRATFLEPERR AP XA AT RNEALETF DTHEHLEE

R EEBEFHR AR EERNTRREE T RIFER.

ZAA ABERARER, ATEIE, fFER, SFENER

SRS Q18 AMEEB A
SEMRTEMERTITFRARAZ Y,
Wi % — Fb 2 T M % ¥ (Diphtheria toxin, DT) ) 55
#X ONTAK B LT (1999 £ £ H FDA #EH KA
FHRITBRARK THARKER) > DT X4e8E
ERFEMNAMREA B, KEMAXMREELEMR
TR EANE . EXAERBERNRASEEZTT
H'"*, ONTAK(DAB,,-IL2)R " # % N 3% 389 4
EEBMS A AAARAE 2MBeES. Eir193 4
FEMACOBEER A FE(DTA), BE DT MEBEHK
MAE DTELRERNXBENR, CTREE
B M R B F EF2 58 ) B MR Bt BE Hisy,, K &
ADP-E B MATHIEEAREARHSHHARE
TP AMNEREHRERN —MEFTESH A
B A BrER Bk R 4 BR , T DTA BERUEF,
. DTA RGEERMAMEXATHETEELNA
THEMEENR,
HTDTXEAREREALIBRFERR, E
Ah3R Bl 4L DT G il 1 -4 K8 5 A 2 0 LU AR T8 1k 3
g2 EBRNRA, ADOHEHSHNERESM
Whtukm BEEAERE"  FABABRKTRD,
ImEME~CaRl, ARFE L EFHEHE HER
BEERODmMEMT DT &k, A AR R &
(Monocional antibody, McAb, i REH)BHFRER

W Fk B ¥ :2004-02-25, £ B H £ : 2004-05-20,
ELNH:BEXBAPEES 0 (No. 30300412).
» ARfEF,

34N B 1000-3061 (2004 }05-0689-05

By - FEU BB TETR T b E=SHK
A ERMAREEMERPREEBERLE.
KT DTANEES TRRENEEERNITIF
id HERMEH DTA B &, EHFTREGL
T DTA FE,HI1& TH DTA BB Hilk, 3 H
ATRESERMBENSad, MBI EAFR DT
REABENTRLAEMBES .

1 #HE5F %

1.1 #¥

1.1.1 WM 5L E. coli DHSa,BL2t (DE3, plysS)
BB pcDNAIL.pET11a HEERF., BH 2K DT
3§ FOR pUCIS/DT'® & DTygy-112  GMCSF-DTyg
DT -GMCSF,, DT RIFHH ™" HEE R 1
BHRE.

1.1.2 FELR 58 : Vent B8 5 Biolab, B 8§
M DNA &+ TRIFHEMW 5 TaKaRa, 275K .FPLC
R SM® I B HE N Amersham-Pharmacia 7 & .
Bad Mm% RIS HES N GIBCO =8, DTS
I ¥ B 22 M A 4 05 B BB o | AL 488 (HRP)
PRICHL S 1gG W B L5 5 Bk, HRP L B £ 9% R
B (APMFICH R LR IgG A Pierce /.

1.1.3 HE 534 .SP2/0 MEBEREAKRIEE
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&1 400, BalB/c MEHE/NB (6~8 ) . B /HRY
HEFEFHRERSYD L

1.2 A&

1.2.1 DTA FAFRB A HE . LR K pUCIS/DT A
R HANHE Nde 1 7 BamH ] UL (T
28) 13| 47 DTAL: 5’ > TTGGCATATGGGCTCT CATC-
ACCATCACCACCATGGCCTGAGAGT < 3" (3l A 6 A
His, #14K) 534 DTA2: 5' > TTGGGGATCCTCAA-
CCTACAGAGCGACG < 3',PCR ¥ 3# DTA(193aa) %
BEE, PCR =i A pcDNAII, W FF IE & 69 R
%2 Nde | \BamH 1 BYI¥) T DTA K B, E R A
pET11a, B§1) % 5E IE ¥ 64 Bk iy 2 O pET11a/DTA.
1.2.2 EAFAMTRASAL . B LREKFER
pET11a/DTA # E . coli BI21 BN, 7 IPTG %
S B.OWEREK, SDS-PAGE MBEELAREHER.
E.coli HAZBERE, AREELET 20mL 8mol/L
FBEP ACEHET 2L & 2mol/L REBE bk 48 ~
72h, E W L #E E Q-Sepharose FF £, Fl A #&
(20mmol/L Tris-HCl, 1mmol/L EDTA,pH7.4)5 B #
(A ¥ + Tmol/L NaCl) B /58 , WO 4R 25% B W ¥E B
¥, Ll C ¥ (0.5mol/L NaCl, 20mmol/L % B& 84 2% b
¥ ,pH7.4) #E#7, LB T Ni’* -Sepharose £, F D ¥
(C # +0.5mol/L BRI ) B , B SR BE R ¥ ,4°C LL PBS
% B7 5% 5 HiTrap Desalting 2L G R T & .

1.2.3 FHYRE: L DTA SRS AR FEa®
BalB/c /NR(6 ~ 8 Ak MEME) . B IKIK S0pg/ R )
BRESBRERESERNBRY . BEEN. 2 RE
e (30pg/ R, AESERN)  KE 3 AGHAEER
% (30pg/ )1 W | B AES 10pg &R
.3 JF RS .

1.2.4 ZOEAKRKMHNESEFINH ELSA: &
EAEEMEARS MR EREAK S0 G,
Bl & 2%HAT.20% R4 4 Ifil % #9 RPMI 1640 3% 3F i &
B, RAKRER L, U=ALe®ERE.
BEAT 4R 2 B LA DTA Si4b#E 5 (0.5pg/FL) FRIE DTog-
112" ) BL21 40 34 8 W (PR PE T BB, 0.5pg/FL) B2
75 F BI21 40 M 3R (PR3 B 4pg/ L) ALIR &
¥ BEE ELISA BB RE R B ARl . (X8
A-mELy/(BAEdB-sAL) 22.1. ARLLS
REEART KER, UERAARKRH & EH(H
KiE), Z=SWi ELISA RFRTR DTA ¥ BT,
BILMA S0pL BHHBR(1:10° W, RAEH
1.0)5 50pL DH M (ARMBRE),37CHE 2h, b1
A HRP $RC A E L IgG 100pL, HHEMTE Ao

1.2.5 BHEMAL, 5 DTA H5i (aDTA)-EFEH
HEMEMEN LN LFM-EMETIIE R Protein
CEMBEW difth, #% B %8 K % aDTA-Sepharose4B
EME, FikDTyw-IL2 M E.coli BEEAME, L
W H E # (0.lmol/L Trs-HCl, 0.5mol/L NaCl,
Immol/L EDTA, pH 7.4) W%, LT, AF
# (E # + 4mol/L HEIDER WEENELYE,
1.2.6 BEARKESHBEME: B4 EEEER
BCA if il & 1 (3% B8 Pierce 2 1R B 1R 1E) M E ¥
B, %850 SDS-PAGE # 7 8B B R, LA
EERGHITBEAE.

2 #X

2.1 BEEARBEFRIVRENHR

BBHEX A FEN DTH N % 19322, HERAM
SEHHGIPTIA Nde ] UGS, B EREBT
ATG JEIIA 6 4~ His RIEFFH1,3'5R5| A BamH]1 8
B, PCR =4 K B £ 4 600bp, # 3 [ W J5 #8
AJE R pcDNAIL, 18 B i B peDNAIV/DTA, FF 51 73 #
FHEPCRY A BERAFBRTEER(ERAE
K)o ¥ DTA LA Nde 1 #1 BamH I 1 F, A
pET11a & # 4k, 18 8 F B pET11a/DTA. PCR B %
RS ELERLA L,

1 DTA B i) 52 R B 3R 5 R G 5
Fig.1 Cloning of DTA gene and identification of
expression plasmid pET11a/DTA
1: PCR product of DTA; 2: DNA Markers:
DL2000 + DL1S000; 3: pET11a/DTA/ Nde I + BamH [

2.2 BEMBEARBNREASAL

$4L% pET11a/DTA &) E . coli BL21(DE3, plysS)
bk A IPTG % § & ik, SDS-PAGE 4+ #7 8 /= DTA
KEEmUEEAHBEERERAN 25% (A 2a), &
WETHEERS, SHBEAEN, XEARERR,
S H 2 Q-Sepharose FF & T X # EH A1 N -
Sepharose & R A B4 {L)5 ,18 B 6 x His e
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EH His-DTA, T ER WA TFRA R 25kD, HRKE
BREA#OW, AEAN 9% (B 2b,c). Western
bt ERER, ERAGUESHE . KRELWHSH

a ! 2 3 4 s 6 7

DT mE A MBI ERERN(E2d), FEE X3
R AREEERGEHRBIRE), UE
ZRER DTABBTERREIMATSR,

[ d 1 2

P /\‘
A I

0
0 10 20 30 40 50 60 70 80 90 100
™mm

B2 BRERAFBHREALSESE
Fig.2 [Expression, purification and identification of DTA from E . coli
a:induced expression of DTA in BL21. 1:protein markers; 2 ~4:DTA expressed in £ . coli before(2) or after(3,4) induction with IPTG; 5:DTA inclusion
body (IB); b: purification of DTA(SDS-PAGE) : 6: protein markers; 7: purified His-DTA sfter Ni?* -Sepharose chromatography; c: purity analysis of His-
DTA: d:western blot analysis of recombinant DTA with horse sera against diphtheria toxin:1: purified His-DTA; 2:protein markers

23 BB RERDIASRERAFTEARE
:0f fvd

DTA ¥ /NRM M EFIAFREXR T 1:10°, %
WERnERF. RE/NERAKS Sp2/0 AR
BN 69% (198/288) ., HRAHAEHEIE b LA=TL
Ve btk LA BL21 BKE G N BHMEAL, DTy,-
IL2 7 DTA FHEFL , FAHE#RIE 99% (197/198) ,4 3
RURRKS 2 REBBES BRI R ETAN S
3% %8 40 I % M (3B6..3B9) .
24 DTARTHEHRE (aDTA)NERE

NMARGH R & THEAFIHT
PSS AN G T, ARERLERY
KOBBESIL 1:10° X 1:10° Pl b, HIELE
X DTA KIfF R, BRI E D4 DT m i # 17
TRE2MHRAR, RAFHE DTANESTHD
nEFHENH, BFERNBRRNXR P S0 H
WERMEMR, MR ERABESTH (B3, BEURE 6x
Hsf DT FBEM G EFRIES, AR H#f
Western blot #:. & Bl 2 BB FH AT 5/ DTA
FENZRARKENABREREANHERRELE
RS R4 R R, I DT-112'" | GMCSF-DT,, "™
DTy \DTy-GM-CSF,, " % () 4), i S ¥ H = &K
ki BL21 B & KR fE N, HEBR T HLIE P 6 x
His B4 X1 L0 4% 7t 00 T 3K, (R o o — 25 R B B
THRT R R DTA Bk,

100

g

Inhibition rate/%

Soo 200 300 400
Dilution of horse sera
B3 3iDTA BRSSO iFK
' EEWHAR
Fig.3 Competitive inhibition of binding of
anti-DTA McAb with DTA by horse sera
against diphtheria toxin

1 2 3 4 5 6 7 kD
— _“
— —43
— - -1

; -4
4 ViDTARRRHASAFRGBRER
R E R RE O RN
Fig.4 Westemn blot analysis of different
immunotoxins comprising of diphtheria

toxin with McAb against DTA
1,3~6: E. coli BL2] samples expressing DTA(1); None(3,pET11a);
GMCSF-DT;g4 (4) s DTsgg-IL2(5) 5 DTseq (6) ; DTyag-GMCSFyy (7) 5 2
markers
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25 ARBHAEREFRNENPHONS A
¥ 57 aDTA 23 B8 -5 B 8% U JE A Protein G 3£
BHroidb)s, EHA4 90% (KER). LHEH &K
aDTARBEEMBE, A THEHHAEF R DT-112 # 5
ek, AT EBRARTAELES . NEHEARD
WAEARM TH ISR (B 5), RAH DTA
BHESE RS SEY DA ER WM AEEA,
HEBLHFHTEBHE.

5 EHREEER DT,-112 #
aDTA &4 & M2 H
Fig.5 aDTA Affinity chromatography of

recombinant immunotoxin DT389-TL2
a:12% SDS-PAGE (1 - 5); b: western blot analysis(6 - 7): 1,6:
markers; 2,7 :affinity eluate of DT389-1L2; 3: supernatant of expression
cell lysate; 4: cell lysste (induced expression); 5: cell lysate without
DT;ge-IL2 expression { Negalive control) .

3 it

DTA MEETSHEIRESR DT R DTRAGEEH WA
MR, B e R A EE N 5 RL B 5 A A A
HETF DTA EA KISk, & X5 DTA #ATT A 6
x His PR M & Fe3k . DTA Si4b#E 5 89 SDS-PAGE
BR,FEFWHNSAFRESMH DT KERT
H5FBRS0KD £, 4% DTA 4 TRE 2 5,7

Western blot 5 FH¥E i 7 (B 2) i & DTT 43 °

EEER,EEN DA _REEFE - FRIE, &
X H A B DTA BA 40540 JA0 15 ¥ (55 SCiGE™ ),
FHERRFARRE R, LU A bR 5 o # 8
T AribHi DTA 84000 40 ¥k .

FE 2% 35 9 40 i B 0% 0 5 5 R L, AR DR R A
T=AFfk. BLEEH E.coli BL2I HEBEH
BREAEAHEL, B TEHDTARETRARE
E.coli IZxEHME MM BRMHERNREIRE; KFES
DTy-1L2 . DTA LA K 57 #Y PE P £, DA £ 4 7 i
H B4 2 35 9 MR B bR 3 0 RO PR R A X AR B R DTA
FLR B 4 . Westem blot &£ (HE 4) B &~ BL21
(pETNa)BE @ LKW, MHEM DTHAREHF

sa A &, RUE T ik R KA B,

DT K PIEHT R M Western blot R+, FRE
AHBMES/MMIBHERS (INE 4 5R), ENE
FreRk EOMBURHAERAZSH. 44
R K EE" . TH DT,-112 ol &k
HEEER BURERE. SAFEBLNESE
HFAEG R, UBEZSEAMNTE, OB
B, REFNENATEAERFHER . BH RER
KA, TUBEELREK" . /8 DT K aal93-194 B
REEEOMAERAM DY FUERLMALIRE
POAEBRBEEOMYRNE —-BREDTIA K
BHRREFEYTF. XIAPLHEFESNS TEMNT
k4T, ERXRTARAAMREE. L DT EZHHRE
RN E EBES LR TES . SERMRERERN
aifb R, mEFEHAN DTA Wintk#EfTaitk, RE
% DTA B FEA (I DTA RER M REFE) A4
BEESIEMENME L. A DTAMEOEAASE
ZELEBE; M DTA # TR/, B EEHTHHR
S5HMEBO A6) 0, BBk B
o 73045 BAESE, £ 50 DTA - REEHEN
aifb)s DT-I2 HESP KB AEATTHEEREZR,
RS 22k A

AICHS T DTA MRk SE46 7 85, il % 49 DTA
BHEABIEARKERN DTRERREER T DTAR
T, H SR EMEAL DTRAEES, hEFH
DTEGEEFREHN - FHEHEME ML ERNRA
TFT REFER,
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Expression, Purification and Specific Monoclonal Antibodies
Preparation of Diphtheria Toxin A Fragment

OUYANG Jing WANG Jian-Wei"

WANG Chun-Xiao

GUO Li TUO Hou-Zhen

CUI Ting HONG Tao

(Instituze for Viral Disease Control and Prevention , Chinese Center of Disense Control and Prevention, Beijing 100052, China)

Abstract Diphthenria toxin A fragment {DTA} is an essential catalytic domain of diphtheria toxin ( DT)-based immunotoxin.

DTA protein and its antibodies play an important role in the studies on toxicology, purification and identification of DT-based
immunotoxins . In this paper, DTA was expressed and purified from E. coli . After Q-Sepharose FF chromatography and Ni* -

Sepharose affinity chromatography, 6 x His-DTA fusion protein with 90% purity was achieved. Using the purified DTA as

anligen to immunize BalB/c mice, 2 hybridoma cell lines ( designated as 3B6 and 3B9, respectively) secreting monoclonal
antibodies ( McAbs) against DTA were established. Investigations showed that both McAbs were characterized as IgGl with titers
of 1:10°. The binding of the McAbs to DTA was competitively inhibited by horse sera against DT. The fact that anti-DTA McAbs
could be used in western blot analysis and affinity chromatography purification of DT-based immunotoxins implied that they will be

useful agents in the studies on DT-based immunotoxins.

Key words Diphtheria toxin A fragment, monoclonal antibodies, immunotoxin, immuno-affinity chromatography
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