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Expression, Identification and Bioactivity Characterization
of an anti-CD3/anti-CD20 Bispecific Single-chain Antibody
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i OE Rt AHEA S A 60bp £ DNA DA B, & F &3 % PCR & 3 4% 1640bp #7144 CDI/# CD20 R 4% 14 F 4 41 4R &
FEAAAE BEABAAHESAEE A peDNAS/FRT P A A EHE Flpn™ CHO MM S BB LA ER ENEY
ELH TR A TN 300/ L. £M NINTA By i 47 T #4, 2 SDS-PAGE £ & & XA Westem-blot ### £ A %, 44
EMALUASEQN S TELLTIOND, EHBEEE -, EHRAS AT L LR fBE M £ B2 £ CD3/4E CD20 A
AR LE S Ramous(CD20 + )& Jurkat(CD3 + ) R4F R 25 & 6056 M. b % B M4 F T o 8 3] 30 CD3/A CD20
MAFFHEHAET AR KA FAS A D RC mAE S MR BH L% 5 Ramous. A b T A —F T 8% CDVH CDI0 W4
FHERFAGENRIER P ERERTT AR,

XBIA AHFMHIER% AL 5, EHSK
FHEHSES (786 TERAIRE A X FEH S 1000-3061{ 2005) 02-0289-05

Abstract The synthetic gene with 1640bp encoding for the anti-CD3/anti-CD20 bispecific single-chain antibody was designed
and obtained by SOF (splicing by overlap extension) PCR. The ¢cIDNA was cloned into Flp-In™ expression vector pcDNAS/FRT
and transfeced into Flp-In™ CHO cells 1o generate a stable expression cell line with a capacity for expressing anti-CD3/anti-CD20
bispecific single-chain antibody at 300pg/L. The protein, which had a molecular weight of sbout 70 kD, was purified by Ni-NTA
affinity chromatography and identified by SDS-PAGE and Westemn-blot analysis. Immunofluorescence assay and cellular rosetting
showed that it can react specifically on Jurkat( CD3 + ) and Ramous( CD20 + ) cells. The lysis of human PBL against CD20-
positive lymphoma Ramous cells in the presence of the anti-CD3/anti-CD20 bispecific single-chain aniibody can observed by

microscope . All these results would lighten the {funther study of its biological functions in witro and in wive .
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BiTEs (bispecific T cell engagers) 2 LI T 40 M {E R E. HEEMIEXE vV, -linker-V,, -linker-
HY AR R ARSI R BEIA v, linkerV, . BiTEs A M MRS & 884, wl 1Y
BAREFITARAGNESE A EET T ST Rl A T 4008 Rk S M R E PR A T2, M
CREREEL JHENEE G CHO MR ITT iy St SR AL 0 T 40 3 i ) A% 10 2 0 L
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Big' . Hil CDAPL CD20 W FiERET KR Z
—F BiTEs XXX MIBUIR, Eol LAFI T 484 . B A Mg &
HHSESEMRFES T CD3.CO0 XA RHESE S,
FE T 40 B B 0 B 2 (B 4R 4 — Do B R, AT
AU EER LN T AR B AN,k BETT
BAMMEEMIER. AELRBINWE I HL CDI/
BT CD20 DUAF 0 s LR Rk 3 ik, JF 42 Flp-In™
CLHO M@MirP L8l Vi #£ik5, W HE B MM EiH
W RS LR L B T B

1 HEPFE

1.1 ##

1.1.1 FR HRSEHK: CABaREHK
pcDNAS/FRT . Flp-In™ CHO 41 2% £ Invitrogen 23 ] ;
CD3 FRTE 4 Jurkat 7 CD20 FREEAIAE Ramous 1 B
PEGMER K EMEZREDP L, KB EE
2 A M DHS. M gL 20 .

1.1.2 &) : B{RE Taq 8§ Pyrobest \ T4 DNA EH B8
RREERYIE B Il ELWTRAR LA
FR&I1E T8 Nhe | . Not 1 W) B Biolabs 2> A ; DNA
marker [ W8 8 K R 07 {84 9145 BR 2 7] ; B ki 2 B
F& . BBk ] &L DNA clean-up A& B B
Promega NELERTFRABSHERFRNER g
ME/NR M. #F5iRH Lipofectamine™ 2000, Anti-
His ( C-term )-HRP  Antibody . Anti-His ( C-term }-FITC
Antibody 14 H Invitrogen A HE MRS MIL-1Ra
MARENTHEAREREH T LEY; N 28
EGEMNBALEETHTEAR.

1.2 FHiE

1.2.1 #i CD3/3% CD20 XUEr = 4 9 5 HO 16 & 8.
HEMiZiF S A % R E (R [3,4,5 L IE ML CD3
4L CD20 EH AT AR (V) MBS EX (V)RR
B3, A (Gly,Ser), fE Ry B, B iH & BLZ A
A eobp MEBTMA R, SHEMM T FERA N
20bp MW E b, i1 EE M PCR (SOE PCR) 15
BT 44 24 1640bp (I CD3/HT CD20 W R #8
BHELERFH HPRTETFEORGL, ERF
TR 3 S MABERBIRE Not | BRUIG0, HHFE4A
ERERIMAR MR E DUEERERE
BN, P B S i B Nre [ BT 5
KOZAK FRIFAT S FH. ReERFA~EE WM
T :—KOZAK FF ¥|—81 F FF 9|—V,( — (G, S),—
Vi — (G4 8)— Viewn— (G4 8, —V ooy — &2 11 B5 47

i 8. —(His), e REF AN R
214 :5 -CTAGCTAGCG CCGCCAGCC-3'. T #E514:
5'-GTTTTCCTTT TGCGGCCGCE TA-3 .
1.2.2 FEHEMHE SR AH CD3/HT CD20
T R R E R Nre 1 A Nor T DU
5, T4 EEMEZEDNFEE Nee TRl Not | U0
BB 8% S A R IR 8K peDNAS/FRT o, 7 6L K o #F
B DHSe, BLECPAM: RS % PCR MBS W £ %
Gk D IE A R
1.2.3 XZBEMBEEHE . XARBREEENF
EHEER BAEEB peDNAS/FRT fAbi 5 RFE
#8 Flp #) pOG44 B 5 Y Flp-In™ CHO ¥ 3L 4
B, 2 1E 4 BB 3K Invitrogen 2% B # Lipofectamine™ 2000
F R & I AT I R 2 500pg/mL /Y
Hyromycin B i i FA % 5 BE .
1.2.4 HEZFELSARMEMWERRRE FFI
ERAE, HE EERAEERZESE ELSA 58
FREMNERE LBTIOT . A 200uL 5% LB (=
{9 A B8 A INAT- (] 46 g, BA 1 X BE 9 %5 ¥ peDNAS/FRT
ZFHE R Flp-In™ CHO #A FiF, X BBy & 4
HERED IL-1Ra) 8 96 FLMBKAR 4 CT . &
i bW, PBST ¥k 4 W, A 20041, 3% BSA B,
37°Ci3 B - F PBST #E#k 3 K LA 3% BSA W B/
anti-His( C-term)-HRP $7{%,37°C 1h. F PBST %% 4
. A TMB 2 B/ AB W& 1 #,37C 10 -
30min (GBEF) . HIA 50pL 1mol/L H, SO, 2% 1k KL,
FHEMREA. BiT{L 450nm # & 0D .
1.2.5 $i CD3/$1 CD20 IF R L Rk my aidb
WEREREM Flp-In™ CHO X MEEFRE L#F, WA
KW B A Smmol/L AT K M K 1mmol/L B CaCl,, LL
ImL/min B 7 7 74 Ni-NTA ¥ )5, % H PBS ¥ g &
F, R E 0.5mol/L NaCl ) PBS A2 & H . & 5
FH WK B R 4 B 28 20mmol/L. 100mmol/L , 200mmol/
L.400mmol/L B PBS A B AU 2
1.2.6 SDS-PAGE & H #1 ik £ ] & Western-blot 57
P75 A R T 12% B9 SDS-PAGE & [ ik,
KEEFEYHB Y PYDF B £, 3% BSA ERHHA
2h, TR BT EMGE 6 x His 7%, anti-His(C-
term)-HRP {F J5 &l 1 {& iR R M 1h, PBST $t ik 4
x 4min, SR 5l —E KK (DAB) B A .
1.2.7 3L CD3/#i CD20 Wi R HEHEHES
Ramous & Jurkat 78 il () &% & 16 #4 A0 5E .

R R R NLR - EWRENLLR
CD3/3i CD20 EF R &K S 1 x 10° Ramous 5%
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FOE% 4 CDI/AL CD20 X 46 57 0 S8 4tk 9 ik X R 7 B 4 A 201

Jurkat 48 i 4°C 3£ [7] ¥ B 1h, 3000¢/min 4C & L
3min,PBS 2k 3 K. A 50uL 1:500 % B8 anti-His
(C-term )-FITC antibody, 4°C # Y & B 1h, 3000r/min
4CH.L 3min, PBS ¥t 4 K, A B HBET WEHFR
i

BREFLR B —EREMELIiES 1 x
10°Ramous PRI &, 4CHEH 4h, 4CHEL,F L
W ,PBS BEAHAE 3 K. A 1x 10 Jurkat 00, B4,
4CHET 4h, RFBHETREAREFHE L.
1.2.8 i CD3/41 CD20 AF RER BN E N F 0
A5 i Pk 40 B (PBL) & 45 B i 298 4 il Ramous
MIESFRE - FErBEW AN EANKSHEE AS
160u/mL [ IL-2 1 5% f& 4 ML 75 A9 1640 £5 R B 45 3%
4d 5,5 Ramous ZHHILL 10:1 B EL B im A 96 TLAR
FL3HMA 0.8ug/mL HHL CD3/4L CD20 WA R 8
HhiiE 37 CRMN 48h, X F ERE T UEARES.

2 #3

2.1 i CD¥/$i CD2O WHRELBREEANRKS
BHAEME 460 bp HEBTR B, BH
PO BEELA 200p WHELH B4 RKES
M PCR, 83T 2K ¥ 1640bp BIHL CD3/41 CD20
UNRHEENE2ERF(LE 1), ZEHEHF
I 5 % & B Nhe 1 BEYIHL B .KOZAK FF Il fl il %
K3, 3%E Not ] B R HERKE.

M 1 2 3 4 5 6 7 M

492 386 320 498 686 1160 1640 bp
1 $i CD3/4L CD20 S RHE LB FLAEEE & RH
PCR 4+ # =%

Fig.1 Step PCR products during the progress of the assembly
cDNA of anti-CD3/anti-CD20 bispecific single-chain antibody
M:DNA marker Il ; 1~ 4:the four fragments (1,2,3 and 4) obtained by
the first PCR; 5:fragments 5 obtained by PCR from fragments 2 and 3; 6:
fragments 6 obtained by PCR from fragments 1 and 5; 7:complete ¢cDNA

assembled (obtained by PCR from fragments 4 and 6) .

2.2 FEHERHRE
EEHWERMES KN peDNAS/FRT-CD3/
CD20 ZFR%|85 Nhe | . Not | BB S ,1.5% Bl

2 EH B pcDNAS/FRT-antiCD3/antiCD20 B§ 11 % &
Fig.2 Restriction analysis of recombinant plasmid
pcDNAS/FRT-antiCD3/antiCD20
M: DNA marker [ .

Ampicillin  PCMV

Linker

pUC ori pcDNAS/FRT-gene  Vyep;

6605 b
P Linker

Vicn

Linker

3 11 CD3/AE CD20 MR BB A RERE
peDNAS/FRT-antiCD3/antiCD20 () #) &t
Fig.3 Construction of expression vector

pcDNAS/FRT-antiCD3/antiCD20

BERBRERE U ARFBRS ML R, W
FTKER1619p HEMBEHE(RE2). 5 DNA
ISR ERBINREEARFY ST KL
—H,HEHERIIME T H CD3/H CD20 XWiF R it
BERAGERAEHE(RLES),
23 RLCDI CD20 MR ERNEEEE
Fip-In™ CHO il g R L I8 M

F 500pg/mL fY) Hyromycin B #f & ¥ 3 /5 69 BH #
SR A I 48h KM LS, HER
5 ELISA R R Z . A7 3 M VAL, REY
H, BREEAN B 0Dy, 0, MBLARLE 4,41
¥ Flp-In™ CHO iR X T S AERFENEM
EH. UFRERWSAEMIREN IL-1IRa 2
B EAEMRENEMNEOREERA N 300ug/1,
2.4 HCDI CD20 W FEAEREL SDS-
PAGE H ik R Western-blot 5 #7

12% 1) SDS-PAGE B H B K& R B R, 7E kM
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B4 HERS ELISA flF1 CD3/4T CD20 WHF 57
B R ik
Fig.4 The expression of the anti-CD3/anti-CD20 bispecific
single-chain antibody detected by ELISA

H#FE A7 100mmol/L 1 250mmol/L B ¥ ¥l T T H /Y
FA, H4 7 & 28 70kD, Western-blot 43 ¥ iiF B
anti-His(C-term)-HRP i A RE S ZE B R £ F
ga(Es),
2.5 #i CD3/#i CD20 M4F Rt £ M5 Ramous
E Jurkat AN E S ES

17 40 J 8] 43 S 8 U E K I 25 2R 7R, Ramous I
Jurkat 4 8 5 4 CD3/4T CD20 4% 57 1 # 8F i (4 4
M —E it [8] 5, £ anti-His (C-term )-FITC $i{& B 1E
ALTEZR AR FE Tl WAt (WK 6A.B), H
3 53 A 76 40 M B A L, B ER BT CD3/4L CD20 XL 4F
FHRBHAERA 55 Ramous Fl Jurkat 40 i 45
BEHWEME.RE T HERENRRES SRR, B
BAC IR SC 00 55 AR B % B R AT LRI BS AT Ramous 1
Jurkat 40 BL25 &, £ 40 i (RE )i 5
2.6 # CDI/# CD20 WEHRMHBEERAENSHA
ShJE o 4k B2 48 B (PBL) 2 {5 B # B J8 48 f2 Ramous
HESFERE

K BB T WEMTLIER, 5 EA M, %k
526 ) Ramous 4 M A S B R FE 12 (WL 7)), 15 B BT

5 L CD3/HL CD20 W4 5 ¥ e fu ik i
SDS-PAGE(A) 5 Western-blot 4347 (B)
Fig.5 SDS-PAGE(A) and Western-blot analysis(B) of the
anti-CD3/anti-CD20 bispecific single-chain antibody
M:low molecular protein standards; 1:proteins eluted by
100mmol/L imidazol; 2: proteins eluted by 250mmol/L imidazol .

CD3/47T CD20 UAF 5 14 4 H 44 ol 5 0 = A A
1L 74 B2 40 B ( PBL) 24 /% B b 2 5% 40 M8 Ramous,
3 itit

B 41 34k B 7R 2 ok £ 4 481 R 5 A % A BT S
EEER IR E SR T RN 1.5/10 77,
o7 I A A e R PE O LR 11 ~ 13 L, T R R R
ETRM, ERERLL2~40 WE R, 4545 50%.
CD20 2 —F e M ABEES, BEENR
SFHE. CD20 {X7E AT B ik B 40 B R LA B b B 40
A RLEA B R I AR MR R OIS Y B M AR R Rk
MR MM HEZRETHBU R AR TEHE
ik, 95% 1) B 4 MK B2 L&A CD20 i) %
ik H A WE N R X e RRAE 45 CD20
BCATAIT B AH M R A IR AR SRR

BiTEs i — F 3L (A T 78 OU4S 5 4 o i A,
FERIT AT T AN EENARENSE T HKR

P64 % SO T CD3/4L CD20 AUHE 5 M M5 5T £ '3 Ramous(A) 1 Jurkat(B) 40 8 9 25 7 36 o B BOBRAEFF L 5 (C)
Fig.6 Binding activity of the anti-CD3/anti-CD20 bispecific single-chain antibody to Ramous(A) and Jurkat(B) detected

by Immunofluoreacence analysis and cellular rosetting(C)
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FOE% R CD3/H CD20 MAH BB ESR AN L L ERE R 293

P76 B ACE T B BT CD3/HL CD20 WUHF 57 1k S BE O 1K A 3 19 A 51 JA i b 2 40 B (PBL) A% £ B i E2 /1 40 B Ramous
Fig.7 Lysis of human PBL against CD20-positive lymphoma Ramous cells in the presence of the anti-CD3/anti-CD20

bispecific single-chain antibody

A :negative control; B: anti-CD3/anti-CD20 bispecific single-chain antibody treatment .

(CTL) BB A& B30, B S AR T 1% 48 i b 2 {8 B
B U AT I8 T A 2 A DUV BT FE I SR TR AR
FEREAE AR S A I HE S RS
Hom AR A E R R M RET E RA
WM R R, FABTES S5m0 THMER B 4
S b L 98 i A S 58 I AR R e 0 R A i Y R
fLH 10 ~ 50pg/mL”® , Fl «-CD20 % & K 254
rituximab 8 E , Micromet 2% 7] ) o-CD19-BiTE %= /b
100 000 1% ) 5 28V A T 2 40 i ) 344, 08 0K R%
K25 ¥y e 7= il A .

HAN AP IR L E B8 T BiTEs 7£ i 97 i & iof
BB EIT 2. Jan De Jonge:m:%ETLTj\%jF
1] 785 4 PR B 98 A9 /)y RURSE A8 SR IE ] BiTEs JE XY
41 4% 471K anti-CD3/anti-1diotype 7E34 77 B 40 M 2
BHPRITH. SRR HEAREIKIES T
WEREHEE B BYUE R ASE L2 RGN
AN BERS K ARG, IR R #E B TR A 2t iR
7N RN 48R FE T

HRTE A ME A RE X T BITEs B # W 7
P EE A A9 RIE . HoP, T8 E Micromet 2 7] BF il
FEE A B 41 e m CD19 HTJE M BiTEs 254 MT103
A B HEE A G R IR 38 ) BiTEs $L{KZ59),
H A IE B F a7 A A & K B 40 M il 2
(NHL) I 1 #3698 9% , 3 BEF o8 A NHL FI148 14 i
E 40 A P o A I R 1/ 11 399 A B 5L HE XF CD20
PLIRAY BITEs [H N Mk & WARE .

FRATLACG,S), Ry % #: BK, ¥ CD3.CD20 My 42
AR ERETE — A2 HE L HER 3 W5 AY
HMbRE D M & T AT CD3/4T CD20 RUHE 5
PAEEHUIR, B T H A Flp-In™-CHO 41 b f9 E2
SE#eik, 28 Ni-NTA HE4IAL S @ 40 CD3/4T CD20 WLHF
S B A BA M Ramous M Jurkat 41 45 & /Y

fE N IFREAR A 5 A Sh R i 2 A R AR B K E
J% 40 M Ramous. LA b %5 5 R i — 2 4y #r ¥t CD3/4t
CD20 U4 5 1 20 85 5014 09 4 9 2 18 v Bk S iR
AERBEE T &R,
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