Y% 4<E Chinese Journal of Cell Biology 2007, 29: 272-276

http://www.cjcb.org

KB R BT B S IR S A B A

PR

I

FA A

(PIEBERRR 400 B 200t 3, T A S i A2 T s S0 =, VA 110001; 2Pk R S 27 Bt S i 0t E, 7P 110034)

wmE

KA KB FAHAL A 4GB TR KA G EEK[G,S #2(G,S),], AR a9 IA K

9 44 AR K B ND-1scFv 3448, M3 & 3% 84K pET-28a(+)ND-1sc(Fv),, 7 /& X H4F & BL21
% & & ND-1sc(Fv), 898 4& & . KK Nizt FFf BA7 7 kst ik = it 474618, SDS-PAGE. %
% %Kik (IFA ) A2 ELISA 3T 4405 09 & @ R AT B A SR E T, B REARAMET L&
#HAK pET-28a(+)ND-1sc(Fv),, J+ & XKMATH b 3HRF SRR, LA F Wl RiEH @k XA
FE. 440G ND-1sc(Fv),-5. ND-1sc(Fv),-15 69 %& @ L E 4 51 A 90% #= 86%. IFA A ELISA # X%
R, ZERG T ERIAARG R BEEN, 3FRELAK R @m0 L6 I G40 X 3R LEA B4 4%
FtE e M, R EEMHP R ST ND-1scFv, £ % ND-1sc(Fv),-15 #9 % & & 4 £ 48 T F AL
o ND-1, ZARA B R A KM V6 R 56115 W Foid 77 69 3228 3Kk,

Kiin

I B T P HUAARAE A BUABAT T M2 WG ST
MR E T RE Y, FEE TR PUEE A
— MO B BN FPUAEE R scFv (single-chain Fv)
SFE/AN . AL FIFERE S 8K % R IR ERE AL

FHEC TR SRR K3 &, & H i 70 F 2 (55~80
kDa)BE{RIE T HUiALE IR AL R AP 5B fE 1, UK
KT scFv EARNIERRERIE . RIEAEkR,
MATH scFv ok JoFa g R B B RSN B s> T
TE P8 ) BARFNYET 7 77 1 ik ) R A PR . FH A0,

ND-1 2 4= LA K 40l CCL-187 4 %%
JE )25 P LT N K e B e B ik, 5 CCL-187 4
JO 2 [ 21K B PR AR KPR LEA RES s e tE 45 51,
RS —RFVSLH BoR, AP R, B,
AL T H AT 2 KA R E R~ S 3T CEA H419,
PUZ P i I 3E K TR PUA ND-1scFv IR E/R T R
UF B4 N AMER R 85 G TE R U8 . AR SUTE A L,
73 HER G,S FI(G,S), IEHEIKIT 1, ¥ H /> ND-1scFv
B B IER, WP K XU R H ik
ND-1sc(Fv),-5 Al ND-1sc(Fv),-15, 76 Kk i 347
Kk, HxtH A E AT T A

1 #MRl5RH%

1.1 #$}

1.1.1  #mfetk. BAFFfk CCL-187 AN K
0 AR F S (WG K 27 5 27 Bt o8 T 24 ; HeLa A\ &5

W HEEGTA; ND-1; Ik, Kk, &k

Py b R A bk b A = LR A, KBTI E.coli IM109.
E.coli BL21 % pMDI18-T % f## A% TaKaRa 2 7]~
fh; pET-28a(+)ND-1scFv ik Fibl A =/ .

1.1.2  £&&KH PR M X V) Sall. HindIII,
EcoRI, Taq DNA & )04 TaKaRa 28] 7 . iR
[IBGRFI&EA ElgAedk a8\ 77 . T4 DNA %
GG 1 NEB A #] . FITC 28 6Anic 9 RPTE N
Sigma 2 F] 7= e BRI AL EE bR C I E BT R
1A% Santa A & F= fh. $L His-Tag #3504 Invitrogen
AT e Ni-NTA SERUZHTHURIE B Qiagen A .
HisProbe™-HRP #i{4& M Western E[ZE ks R 77) &
(HisProbe™ Western blotting Kit) 4 Pierce 2% &/ i1 o
ND-1 2 4% LA KW 40 Bl CCL-187 4y S Ji il %
FIBRIN K bEPLA. 519 Pl: 5-AATGTC-
GACGGAGGCGGAGGCTCAGCCCAGGTGCA -3'%;
Sall I s (RHAIR /) Fdw s G,S HIIERE KT
(BELRF43); 519IP2: 5'-ATGTCGACGGCGGAGGCG-
GATCAGGAGGCGGCGGCTCAGGAGGCGGAG -3'
F Sall BRYINT s (RMATR ) MR tid(G,S), MIER KT
FI(BEZER43); 514 P3: 5'-GCGAAGCTTITATTTC-
CAGCTTGGTCCCCCCTCCGAA-3' 7 HindIII {77 55, (5}
PRE AR 13RS T (TTA), LA L5143 i TaKaRa

Wk H #1: 2006-06-28  #:5% H #1: 2006-11-15

[H 5 [ R 3 4 (No.85-722-18-02, No.20375047) FliL T4 B &
JTRFEFFSE I H (No.202013135) % BT H
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AE . H Pl P3 T MRk pET-28a(+)ND-
IscFv 141 ND-1scFv 3, H5IA G,S TP
IR P B V)47 445, P2. P3 AT Mk pMD18-
T-scFv-5 Hh 4 1 scFv-5 3K, 51 N(G,S), EHIKT
A scFv 2K 5 b IEBE 4 (G,S);50

1.2 A%

1.2.1  scFv- i£4& kA F 49 PCR 438 & L% A
ND-1scFv #iA fihi pET-28(+)ND-1scFv A&, LA
¥ PL. P3 34T PCR Y ML R 5' ity 7 Sall {7 55
Mgl G,S R FH, 3" bl A 2L %65 A
HindIIL f7 55 1) scFv-5 B, I=W)28 1.5% B NERERERL
R K, BN A& T, 5 pMID18-T 5 [ 2 i 4z,
AL E.coli IM109 &322, 12BUSTR. DNA, £ Sall/
HindlI1 XU ES V) % 52 5, KA Sanger A i 28 117017,
[ 4R 45 5 45 ¥ R 31 scFPv-5 #EA TR . P E
15k pMD18-T-scFv-5 JtkR, LG4 P2, P3 i
1T PCR 4" 3 scFv-5 2E [, 115 scFv-5 2 [H 5' i 5| A Sall
AL NG5G, S), MIEFEIRTF, 3' v 5| N2 1k 05

15 NEIBR(G,S),), TEK scFv-15 J7 B, #8 7e e Jit
Fi pMD18-T-scFv-15 il J7 % e (AT %R |,
) .

1.2.2 pET-28a(+)ND-1sc(Fv), kA #kegthE  H
% 5 IERf A UKL pMD18-T-scFv-5. pMD18-T-scFv-
15 53 5 H Sall/Hind Il XY, & 1.5% Bkt
vk, AR ) & P W scFv-5 Fl scFv-15 F B, UL T4
DNA M IE A& A DU VY] pET-28a(+)ND-
IscFv RIEHAE, A4k E.coli BL21 B2 4, YEBURR
DNA, H| EcoRVHindIll XUBG) 4 5 I F A4 7o b .
1.2.3 ND-1Isc(Fv)2 A F 8 kL ¥ EHEAR
#L pET-28a(+)ND-1sc(Fv),-5. pET-28a(+)ND-1sc
(Fv),-15 ) BL21 937 53580 T 2 ml LB #5575
o, 37 CHGITFRLLA, H LA 1% B & 73 0 Fh 3|
100 ml #R[FIf#) LB 53538, 37 CHRGHFEE Agy N
0.6 o417, MA TPTG Z 49K FE 1 mmol/L, 4R4E1537 3 h,
B RAE, K1 G E Y, RiEYILL SDS-
PAGE %€, B K EHRIE & O FREE.
124  GiERe AL R A M g3 A KRR T
A P SR PR UK |- 344 30 min, FFT UK LB
BERE, 4 °C, 10 000 g B> 20 min BB ALK, H AR
E R T IREEFREY 0.1 5 MR H (0.1 mol/L
NaH,PO,, 0.01 mol/L Tris, 6 mol/LEEERAN, pH 8.0), £}
ALIRAR 42 SRV R G, 17 000 g 350 20 min, BX_EiEH

BN Ni-NTA B g S F 2 kb, 4273 79 H 10 £
FEARFR ) 6 mol/L FhER I (pH 8.0)— 8 mol/L JK 2 (pH
8.0)— 8 mol/L Jf % (pH 6.5)— 8 mol/L JR % (pH 4.2)
VENEERAT, Wb 8 mol/L JRZ(pH 4.2)%i . HA&
PO A (1 FUAK TS £ 100 pg/ml, I 4 5 AR
£ (20 mmol/L Tris, 0.25 mol/L NaCl, 0.5% NP-40,
0.4 mmol/L. PMSF, 2 mmol/L i/ B4 4+ it H K, 0.2 mmol/L
FALEIAS B H K, 100 mmol/L EDTA)4 “CE 11 24 h,
SRIG K SRR R R 7 F iUE R 8~10 kDa 1)
M4 R 3 (20 mmol/L Tris, 500 mmol/L NaCl,
10% H ) EHT 48 h, ISR 208 Y1 FA,
Brandford yERN & F IR 5, —20 Co 2 R47
1.2.5 ND-1sc(Fv), 45 Western EP it BEEEAH
JRHL pET-28a(+)ND-1sc(Fv), [t BL21 i 5 %A B i Fl
FRABL21 AR, 7 BN 22 X EFESE
PR, B S min, %HL 15 ul 48 12% SDS-PAGE J5, i
:E14 PVDF % |-, /] 25 mg/mL BSA/TBST =&}
11 h, TBST $Ef 2 IK, £3:X 10 min, f55 1 2 000
Fi%& 1Y) HisProbe™-HRP $i /A %L & 1 h, TBST ¥k
JEL 4 ¥R, BEIK 10 min, SR J5 N Y) TAE# 78 3% PVDF
FEZE S min, B X B LR 1 min, 238745 8
1.2.6  I8)3% % 75 3% KiEA N ND-1sc(Fv), £
03 OO A= K B K s 48 Ml CCL-187 RN
ETRUE bR 4 HeLa /3 AR T 358y |, T37°C
}:5% 48 h J5, LA ND-1sc(Fv),-5. ND-1sc(Fv),-15 A
—30, FiHis-Tag 500 P, FITCHric EPTUR IgG
=4, T 37 CH/IRE 1 h, PBS vk, T8 6B
BTN MER.

1.2.7 4E %% ELISA # ND-1sc(Fv), &% 7%
M U TR KRR R Y 40 il CCL-187,
PL 5x10* 4> /ml #Fh-1 96 fLEEFRAR 1, 100 pl/ fL, F
37 'CHEFE 24 h, FH LR, PBS WIBE 3 IR, 2.5% IX
% 37 "CIEH € 5 min, PBS YL 3 UG, ML
PE/RE ND-1mAb. ND-1scFv. ND-1sc(Fv),-5 Al
ND-1sc(Fv),-15 1 —¥t, BIPEXT RSN PBS, ND-
1scFv LAl ND-1sc(Fv), fL¥J LA$T His-Tag HLAELE RN
i, HRP- EHURPUAAE A =FHl; ND-1mAb FLEL
HRP- SR PUANE R Zht, BEAL I INHTE 100 pl,
T 37 ‘CHr U E 2 h, PBS WIVEG LUEY) TMB £ €,
37 “CHF4E [ B 30 min, 100 ul/ L 1 mol/L H,SO, # 11
KRG, F B 3K 450 nm I E ROBUE

2 %R
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2.1 scFv- E#ZBKE R A PCR ¥ &

PL pET-28a(+)ND-1scFv AR, MG P1.
P3 #£47 PCR ¥ 1, 7=/ scFv-5 F Bt LAY IEAf 1
JFCRL pMD18-T-scFv-5 A A4R, 54 P2, P3 AT
PCR ¥ #4, =4 scFv-15 J7Bt. PCR F=¥)4 3 i b
RS EHLYK, $1E 750 bp ML 18 2—47, AL B Sk
TP AR AR (B D ¥ “A” BRI PCR ™
Y15 pMD18-T b B8 A 7%, $EHUEZA FTRi DNA, 4
Sall/HindIIT XUET] % 5 )7, Sanger AR i ¢ 1H3EM 7y,
MAF 2 F DNA 755 BT 51 Eoe 45 R 54
. ﬁ[ R
2.2 pET-28a(+)ND-1sc(Fv), RiA A

50 L A ) AL FORLIE T Sall/Hind 11T XUE
Y, # scFv- &8Ik B 5 4 AH R XUEE ) i) pET-28a
(+)ND-1scFv #fki& 4%, &R =YX E.coli BL21 /&
LA, EEELL 7Tk, 8 EcoRI/Hind I XA,
HL Ik B RTEZT 1 500 bp Ak S B —WH B 447, 715 scFv-
FEE IR B v B N pET-28a(+)ND-1scFv # 4,
HAGEATJ7 18] IEHE, W pET-28a(+)ND-1sc(Fv), ik
HARK RN (K 2)
2.3 ND-1sc(Fv), E X E P BIFRIE

M 1 2

bp|

2 000,

100
75

500
250

100]

E 1 PCR =YIRIIRBEHEERAR BBk 4
M: DNA marker; 1: P1. P3 § " Hi{f] PCR F=#); 2: P2. P3 ¥ 341
PCR /4.

(A) (B)
kDa M 1 2 3
9] 4 5
) -
Ac
2¢
20.

pET-28a(+)ND-1sc(Fv),-5

W ¥ 3 IE B ¥4 1A Uk pET-28a(+)ND-1sc(Fv),
¥AkT5 £ % BL21, LA 1 mmol/L IPTG %5 $#ik. SDS-
PAGE Fll Western EZERG I 205, 28155 5 00 Be AR 4 fa
YI¥IAE Sy F B2 55 kDa A — 445 M 2 A T,
pET-28a(+) B AARTE 2 5 BEAL i i LI A7 — 4w tS His-
Tag /NKFIFEA, (K, 75 IPTG %S T &IAH & ND-
1sc(Fv), '3 His-Tag & LI HIE G HE, 78
55 kDa[ND-1sc(Fv), 51 kDa, His-Tag +_-3i7}3*%1/4 kDal,
HeL Yk 4 SR 5 1% A B 1 ) BR HE STAAAR T (B 3) .
2.4 FTIEFYRIGELFE S

SDS-PAGE 2t &%, 4 IPTG i T (1) 18 142
FEA) A R L AT R BT, SHERTND - 1se
(Fv), EEDIAMRATE A7 Wi h BRI M A
Ja, 15 BhEEs His JRAFF R 454G 1 Ni-NTA SR FEHT
FEXT AR EAT 4lidk, IR1G T @202 ) ND-1sc(Fv),
(&l 3), Bradford 46 264k, )5 1) 2 1 BTk FE ND-1sc
(Fv),-5 F1ND-1sc(Fv),-15 4374 1.1 mg/ml f1 1.3
mg/ml, BB I s B T4l E 53 70 R 90% Al
86% . HNEJG I E H U TE, HEURHIK 28—
St (B R AR BoR), FRGE AL P, ND-1sc(Fv),
SRIGIEHI S, HAORFRE ROKE .

M 1 2

bp

2 000

L1950
500
250
100

&2 ZFEFREH K pET-28a(+)ND-1sc(Fv), RINEGI L E
M: DNA marker; 1: pET-28a(+)ND-1sc(Fv),-5 & EcoRI 1 HindIII
AUEFT); 2: pET-28a(+)ND-1sc(Fv), -15 £ EcoRI Hl HindIII S .

(D)

PET-28a(+)ND-1sc(Fv),-15

&3 ND-1sc(Fv), FiA8Y SDS-PAGE #1 Western E[l 7548301
(A)~(C)SDS-PAGE #;#ll; (B).(D)Western LI AV . M: marker; 1: S aIEHEA; 2: %55 ND-1sc(Fv), £iX; 3: 4lift )71 ND-1sc

(Fv),; 4: %55 )5 ND-1sc(Fv), ENi; 5: % i g8 8 FENL
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AETER

VLA 5 NRIT 1S AN R Y v R R 0N BB Ak
MIERERR . (HAE, (AR BRI 5 A2k
FR ] ND-1sc(Fv),-5 1) fo i i P AL BB AMUIRAS, 7]
REMJEUR 2 5 AN SUE R IME R IR K IE A 2 LU
ANPUREE AL PEAEAT R 2 A1 EE 25, s AR B AZHR
HIFRE YL MR N 15 N IR A R T HuA
IERYTR, PRUEAUN PBEPTARRI G RIBE J) . Kikuchi

AHH TR D TR A, A ANl 1) 5 )3 4%
ARz T LA K s XN BB B ND-1sc(Fv),-
5 FI ND-1sc(Fv),-15, A0 K 3RA 7 esiek
ik, Gt At It &R BRSPS Yo it T ND-
IscFv MG v, 183 7 ORI 25 9, Pk
WSEEGFT T RAFRRERE, A 3180 N i fe i 1%
VAT 0 B AR

SRUALAN Jy AR T HLCDAT R RS AMABL . ‘
Se(Fv),. ARFN T HIFI 15 A EIER(G.S), iR $% i (References)
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Construction and Expression of Bivalent Single-chain Antibodies with
Different Linker Sequence against Human Colorectal Carcinoma

Dan-Dan Yan'?, Jin Fang'*, Jin-Dan Song'
('Department of Cell Biology, Key Laboratory of Cell Biology, Ministry of Public Health of China, China Medical University,
Shenyang 110001, China; *Department of Immunology, Shenyang Medical College, Shenyang 110034, China)

Abstract
carcinoma, the two same ND-1scFv gene were linked by different length linker with sequences encoding G,S and

To engineer and express the bivalent covalent scFv of ND-1mAb against human colorectal

(G,S);. The expression vector pET-28a(+)ND-1sc(Fv), was constructed to express the ND-1sc(Fv), fusion protein
in E.coli BL21. The expressed product was purified by metal affinity chromatography using Ni-NTA resin. The
purity and immunoreactivity were analyzed by SDS-PAGE, Immunofluorescence assays (IFA) and ELISA. The
results demonstrated that pET-28a(+)ND-1sc(Fv), gene was constructed and expressed successfully in E.coli BL2
in the form of an inclusion body. The purity of ND-1sc(Fv), proteins with 5 amino acid linker and 15 amino acid
linker were 90% and 86% respectively. IFA and ELISA revealed that both of ND-1sc(Fv),-5 and ND-1sc(Fv),-15
had specific binding activity to the tumor-associated antigen LEA expressed in human colorectal carcinoma cells and
obviously higher than that of ND-1scFv, and compared with ND-1sc(Fv),-5, ND-1sc(Fv),-15 showed the activity
closer to ND-1mAb. They may become potentially useful in clinical diagnosis and therapy as a carrier for human
colorectal carcinoma.

Key words bivalent single-chain antibody; ND-1; linker; colorectal carcinoma; expression
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