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fiCD20 S MERE Flab' ), REBEXBHERHN SIS RIE

BAE N¥A XHE

#TLE T4 HHELET

(FEE¥R¥K TENHENXEZDRFHRT XRNRFEREALEE XX 300020)

K E HEBERCBERERFBERS), RERK . MIRREXBFREYTHRJAEEARRESYRNEYEE
th, FH PCREEHEN CD20 M EHIER B Flab'), &K, GANBAKILEME DNATFFLRA WL EARRER
FEEREH CDNBRSREFB Flab), FFE. RAFAGKML TR AL LML EEA ™Y, 3 A SDS-PAGE i1H
E¥AAHEES= Y RANGARAZEAERCENES L= SRARMNE S EE MTTENEAL™Y
%t Raji MEREEMHER. HHRAREANER. DNA FHIMELEREN, L CD20 B SHEA B F(ab'), 2T
CRINE, FEXTEATYN RIS 360 mg/L, HH 5 Raji JE(CDW0" )& HEHE ., IFH0# Reii MM LK,
ERANENES Rei ARET, WREEEBRNBTFETELK BARKERAEY,

XWiA HAbEk, 28, CD20, ®1, BAKRKEH
hESEE (736 IR A

BAMKEEREF LN EHEMEZ 550
BTARERAREAY . BSRABEABIRESR
BHAGEMER, BESEDBRE,RFERETHAR
HEAPEHE A EFSESE XM EARYE
. ERAREBREBAREERD, RHE A&
SIS E BB R AR b B A, e B E IR T i
ERFARERZGWIGST ., B 2R 46 5% 4088 W iE
KARAZRENBRRT —HAZHXE, ARkE
HEERESR R AR FARBER, THEVS
B EBYARFAERIC CENR A ERRITHNIE
-1 -

CD20 7+ FE 5 35 kD, RIEW R NE KK
BEA" ,95%L LAY B MMM EREA CD20 FE
BEEEMRE CD20 R7ER-BHKEMAMN, KR B
HEAM, A BKHEMNKR, KIS BHRCHERE,
MEHMASRL FLREBMHETHMME . KHARARE
H. CRHERB AAVHECEmS FEs, H
MEBHER. EAELEFILEXHEERK CD20
HE, AW CD20 BRIT BAKKEEHRER
Y, 1997 £ % EH FDA Bt E A BB S HE

WeR H #5:2004-02-12, #% E) A # :2004-06-07,

3 3% 2 1000-3061{ 2004 )05-0673-06

Rituximab i FRIT EMAS K B 40 2 ED,
20014 1 2003 4 MRS HLAET Y M 1 IR0 L
CD20 #t th Zevalin™ F1 Bexxar™ F3 T Il & , $9 3k 18 8¢
REBMEITRE.

HI47 &3 Fr F 1990 BT il L Th 41 CD20 R &
HEEESE,  FNEERALHARILTRES
WK HI47 fr4 2% CD20 + X', %ERITR(IE M HI47
IR TH CD20 Ay EHTEXER . W2
TH co20 S b ik H BR Fab’'™ , ZE SR B, FIUH
B EERBT - =BMESSERREMNES
HA", i T P BEMPIELSESHIER. 54
FESHWRVEMANBE;MH Fab' WA FERE
KD, ARWE /PR ETAm A FHFRT Bk
nE¥FHHEE EWTEMTR. RZXHAR
CD20 fix &Pk Bt Fab’ (K, R T L CD20 ik
BHEHE F(ab), HUKBETRBERERSE,
SN EETDRE RIFMEYFIELE, DGR
FABE5E T 25l

E&W G B 863 iH 219 B % B (2001AA215341) ; X B BB H B39 H B8 BY(No.003119511) .
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1 Mk
1.1 ¥
1.1.1 #HEFMMM AR 4L CD20 # A H ik H B Fab’
RAKRERE pYZFcd20 H X EHWE, E. coli
I6COMEZEMRE. Ry AR RO ARZREF EFE
EH WV MG OFE(EHRPBEFRAA)H
RPMI1640( GIBCOBRL) # ,
1.1.2 FSHIAA - Tag DNA 348§, T4 DNA EBRE,
FR4I8E Apa T # sph I (GIBCOBRL), % CD20 T f&
ik HU7 B BT R Z RO, FITC $RIC M RITA «
SHE(READTIRGRAE), FITC HRICHEH
RLcHRERFLEHTITELAA), BAGCES
BB A1 S200-HR 43 ¥ 185 8% B ( Pharmacia )
1.1.3 3|9
gecglegeatgeteacggtgggcacggaggacagggtpggcatgigtgagtitig
1c-3'

TEELHBHE SIS, BEFIHE
(CPP), FF51,
1.2 A&
1.2.1 i CD20 BAPIKE B F(ab'), IHRE. LI
PLAN P2 R348, \ pYZFed20 LV EHBEEX
CHIL,VHFEHE s Ea5, B Ape 1 + ph 1L 1§
£, 3H 52 Apal + sph 1 I54L Y pYZFed20 E T
B CD20 A KRR F(ab), REHKE
pYZepp3,
1.2.2 3 CD20 #x S ik B F(ab'), 8K K:

(BEEF .- BEERERE pYZeppd B
E._coli 1609, BEM TS oL 3BT HEE 100 pg/mL
BI2YTHRE(N6oREOK, 12 SHRY,
0.5%NaC)H ,37CHRFBHF 8 h J5, HE T 200 mlL
SENEEE 100 pg/ul 9 ApS EHRE(0.15%HH
W, 1B KREEL, 0.6 BEEHEY,
0.019% MgSO, , 0.107%NH,Cl1, 0.373%KCl, 0.12%
NaCl, 0.12 mol/L = Z &% pH7 .4) 1,30 CIR G IE 7+
24 h 4 CELWEEE HHEET - 20CHHF-

MEBEREFESRE" . BAERERK
pYZepp3 B E.coli 16CO, BEH TS mL FETHE R
100 pg/mL B 2YT 3B 37CIRBFEF 8 b /T,
HET 500 L SEFFEX 100 pg/mL 1 2YT H3F
HEP ITCHERFEF6~8 h, FREFTMA
19L XA M@ (B A SRECIKEY 125, WEH 3.36¢,
REEAKO g MM 6.2 g, M _EH1.3¢, B

P1 5'-gtetecteagectecaccaa-3'; P2 5'-

BME W35, TR 1.2 o REBE 2.9,
¥ 1 mL, =&AL 125 pomol, RS B ; AR
9 WAL TR AR E 20 pmol) ,30CHEFF 32 ~
38 h,4CH L MR HK, B EE&T - 20CHK T
1.2.3 5 CD20 xS ik h B F(ab'), AL 3K
FHEKLESE MAAEARAREEQRRB(=
BEREEEFL 25 mmol/L, Z M Z 81 mmol/L,
% B LT B 9B (PMSF)0. 1 mmol/L, BEME 20% ( W/ V),
EALH 200 mmol/L,pH 7.5}, F 4CE# 1 h, B.L il
ELBER.ENEHEA GCESENEASL, KR
BhpH2 8 WHERBR, ERCESEWNAHL
K= 8 S200-HR 2+ T e - walifk, BRI M A
PBS,

1.2.4 {EAMEMEERIER I (FACS) W —EHREN
sifbhi CD20 ik AHiE K B F(ab’), 5 1 x 10°Raji 4
BES.4CHEHE 1 h, Al PBSKAKE 3 KGE, WA
40pL FITC $RiCMIRHLA « SEF &, 4CHE 1 h, F
PBS Bt 3 ¥, FACS § B 25 3R B .

1.2.5 HHEHABEREMEHIR - EREN
fkht CD20 #R &k F B F(ab'), 1 H47 BE, B
51 x 10°Raji AMIRS 4CHE 2 h, FJ PBS YN
3 KIS, A 40 pL FITC #RiEM £ MR G £H,4C
B 1 h, A PBS B 4HBE 3 0K, FACS MEHNBRE.,
1.2.6 MTTHEMSESLET Raji MM E K MHE
F4% 1 x 10" AR/ FLBERF 96 FLES SRR, - BIIMAR
R E 5L CD20 Bk & L% i Bt Fab #1 F(ab'),, 5
#72hBLELH SLMAEER 0.2 mg/mL H
BACE A MIT 200 oL, B EEEF 40, BLELE.B
FLim DMSO 200 oL, iR & %51, WM& 0D, fH-

1.2.7 DNA Ladder B 3 05 8 5% e i 3 - B B4

" A9 1x 107 Raji 4000, MMAH CD20 xS Hk A B

Fab 71 F(ab'), , ¥ B 7 50 pg/mL, ¥ FH 24 h /5, B4R
400, PBS ¥k 2 K, A 10 TR AREA R
ZY# ¥ (10 mmol/L Tris-HCl pH 7.4,10 mmol/L EDTA,
150 mmol/L. NaCl, 0.4% SDS) 1% 5 8§ K # (50
pg/mL), 65C AR 15 min, F 37CRE ALK, KH
B, E A E, A 1710 KB 3 mmol/L NaAc
25BN A K, U, T 1.5% AR MBI
HEImE,

1.2.8 FAREHA TR B HERPY 1 x
10" Raji 4108, 10 AH% CD20 # &4 4k B Fab 01 F
(ab'), , WEE X 50 pg/mL, fEFT 24 h J5 , OISR 40, 3R
Fi Annexin-V FITC R &AM SR NARA -, %R
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B BRI AT .
2 %R

2.1 5 CD20 REMERER Flab'), AR

A PCR #: AHL CD20 ik & itk A Bt Fab' &K
84K pYZFcd20 R ESEE X CHI, K C- K%
EEE—BR®mE(CPP)I MFF, I EeEHE
£ X CH1 ¥ pYZFed20 P EHEE X CHIL ER
HCD20 AN B F(ab'), A K pYZepp3
(B EEHERFNESMFESHYFIIMRE., &
RABEERBRENERREFET.B-THR
phoA K13 31 F i T & ML XM X F A mRNA, H7E
% mRNA M &H SD FFIMMNES RHENNE
B, S| SRERT M BIME AR, &
B4 B A Fab', 1T Fab’ HHER CHI MERAH
(CPP), Z5Hy, B & Cys T ELHH4BMI B4 Cys ZEI
Pro R FF , O X 5 43 Bk &E 7 70 1 R (B BB B h BER: #D
EH ABERBER _RE FEHME Cys RER G B
Kt EERREER, FATHD Fab ERRE
SR Cys BREBTY BBk (E] —mise, XM F(ab'), .

PYZcpp3

B 1 A5 CD20 Sk K B F(ab'), KKK pYZepp3
Fig.1 The expression pYZcpp3 vector of the anti-CD20
chimeric antibody fragment :

2.2 M CD20BEREFER Flab'), BIREMLL

FAHL CD20 ik AR A B F(ab'), RFB &
pYZepp3 H b KB HFHE 1600, R M R BEEE L £
B.REFYARHEAMENARE, RRBEEY
L BB EBAL TR, R A=Y MG 5 A B B
X REHEQ G EAEHEML, difk ™= LAnl &
REFE BEERNOTRIE 6 mg/L, REEEIEFH
PRk 360 mg/L. W™ WE 12% B SDS-PAGE 4
FER.EXTFTRAMBKD A KD MAEH—4F
HEH, 5+ 500 Fab'# F(ab'),, BHME AR (H
20), MEWOECAMEB R Flab'), WERIK 45% . W

EH G FA4ALMTYER S200 & FRikEA, %
BAATEQRE, 75 R Fab’ # F(ab'),, ik F
(ab"), £ 12% i) SDS-PAGE #+#7, RES FE 4 96
kD &b A —FFEE S, RHME S EW (& 2B), ¥
BEEHBER Flab'), WEEEAD 90% L E; i
B #i{bE F(ab’), & 15% BY3F i SDS-PAGE 4347 , 7E
FFERABKD M2 DG FEREHBEZHER
ERMNAAEORY , CHMEAQREY (E 20),

M1 M1 M1
kD A kb B b C
OO —
97.4 — - YT eTe-—-
45—
62— =
66.2 — 3—
453 — - Y
201 —
266 — - -
266158 44—

2 SDS-PAGE 4t CD20 84k 5 Bt F(ab'),
Fig.2 SDS-PAGE analysis of the anti-CD20 chimeric
antibody fragment F(ab'),

A: after the purification of protein G affinity chromatography ( Non-

reduced) ;

B:after the purification of 5200 size exclusion chromatography { Nen-
reduced)

C: after the purification of 5200 size exclusion ct phy{ Reduced)

L

2.3 i CD20 kA B F(ab’'), 5 Raji AR
MEaEE

EHRE SRR R MR, CD20 KA
FikHF B F(ab), RH 5 Raji MEE B S (H
34). FBt, B REIOEMERIIEDL, 5L CD20
AR B F(ab'), RAZFEMH EARE
ik HI47 5 Raji HH45 & 8015 ¥, HI47 55 Raji A
MaRMEYER 84.64% KN 45.72% (E 3B).,
U ELEFRIERY CD20 ik B H kR B F(ab'), R E
THERAENSRESAEN.
2.4 MCD0HEEMER R Flab'), 31 Raji AR
M ER

MTT L3 45 83, Fab #1 F(ab’), ¥} Raji 4058
WAKEARAZHMHHER, ARARKBXR (B
4), %itH ,Fab fl F(ab'), X Raji GRHK) IC, fH 7
Bk 45.9 pg/mL 1 22.8 pg/mL, W F(ab'), BAE
BRI Rei MAEAKKEE,
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Al 300 A2 300
240 2403 'r
@ 180 7 180-5_‘
M2 5 q Ml
120 Q 120
60 603
] 0_:
10° 10' 10 10° 10 10° 10! 1¢? 1% 10
Bl 150 B2 150 B3 150

Counts
Counts

o 8 3

aabeaaaliatalaasalag

1 ‘; El
Counts

o 8 8

Lag .
5:[

B3 FACS Al CD20 #R & Btk K Bt F(ab')2 5 Reji MRM LA 16 H
Fig.3 FACS analysis of the anti-CD20 chimeric antibody fragment F(ab'), binding to CD2-positive Raji
A: The immunofluoresence assay Al: PBS;A2: F(ab’'),

B: The competitive i fluor inhibition assay B1: PBS; B2: HI47 + F(ab'),;B3: HM47
80 2.5 HCD20HSHEH B Flab'), 3 H Raji A
0F  [JFav)2 B Fab MEKBNERANE

% of F HI47 .4 CD20 % & $i 4%} Bk Fab # F(ab'),
g sor AbFB Raji #0824 h /5, IEBLAE I DNA # 17 IR W
% 40} BB EEMBAARRERB TN FTEREHE
% s} FREHERMERABRYT (B 54). @AfEH
g" o} |+h “ BT R B B R, H47 3 CD20 A Btk A
10 E Bt Fab # F(ab'), 37 %% Raeji MR =, EHFT
T T EHHH23.5%.14.6% M 20.8% (& SB), LI LE
eiug/mL) F W, H1 CD20 # & Hidk i B Fab #1 F(ab'), 5T
B4 B CD20 B &4k B Fab'# F(ab'), EF R ARMATTEBRMEHAE K, H F(ab'), #

Fig.4 Effect ofxzimffcﬁgﬂiﬁ:ﬁcmanmy fragment 7 Raji ARBTRRE KT Fabo

Fab’ and F(ab’), on proliferation of Raji cells
1 2 3 4 5 B

B2 B3 B4
HI47 F{ab)2 Fab
10'3 1075 (eb2 10*y
E 54% 3 5.7% ] 41%
10° 10°3 10°4 N
= 10° = 10 e L TR T 1024 s
1 T33%] 5 R0.8% 3 8129 [ 146%
10'y - s 100 . ey 10"
' 100+ = 100 100 -
10t w0 108 1 10" 100 102 10 10t 10" 10t 100 100 10f 1° 10t 1t 100 et

Annexin Y FITC Annexin Y FITC Annexin Y FITC Annexin Y FITC

B 5 HicDikShiks B Flab ), 3 M A KD ERANE
Fig.5 Inhibitory mechanism of the anti-CD20 chimeric antibody fragment F(ab’), on proliferation of Raji Cells
A: DNA ladder analysis of Raji cells 1. Marker;2: Control( HIT3a);3: HI47; 4: F(ab'},; $: Fab
B: Annexin V assay of early stage apoptosis of Raji cells Bl: Control( HIT3a); B2: HI47; B3: F(ab’),; B4: Fab
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3 b

fERB A TR D20 A EERES
b 45 18 B 440 LB 1 b K 9 ) 0 LR A AR
ERMRARPAT SIS A, B8
MR A FEA, RITEWMHWETHR
CD20 X A Hiik Fr Bt Fab 1 Fab’ , 3 7E B MY 5 H KiE
B3 CD20 ik & Hi ik A Bt Fab il Fab’ R R 7
R GiFiE CD20 B Raji SMIER, KAEHVLE N
S Raji 410", HAEE bel-2" FIFEHE A B B 21
B B— AR REE CD20 Hilk.

PR FEN DX FAERRETCRRE —ENE
W, — RO PURMNFEA SRS RS,
JRE AR RI S WG BRI, SERrRAIA A
BHLREHAR , KBT 14 CD0 HAEHER R
Fab Tk, BERHEM DT HEFN Fab' 1y
245 HBF Fab' (B — MBS AN S, B
BE/D, B Fab SHBHRWEM 88, kM ¥
EWgE. Flab), R THASTFRE W, BHKESH
24 h J5 , 76 P 98 B A0 A A P A AT B HE B EE Fab |
ScFv  1gG B , M Hth F Flab'), A EREL,
MEXBRFTE &L, Bl F(ab'), ERAEEH
3 R M AR S W

FH Fab'$il & F(ab’), fZ iR F i R ILF B,
— it A3 4B € — 1L 3k Bk I % (O-PDM ) . N-3% H18%-3-
(2-ME0E —F ) MEL (SPDP) fl B R K P AR
(DTNB) 25 {b 2 R B , 3 3 — 3 3 AL ik 5 B iz 5
HkFE& Fab B —HEBRRBEER WM
Fab'), HHTHEKEL K EBREIRBT A
B W — AR E QR E AR R
HiEBEREESEN R REER, BRI H
PRA. BNESBEBEXAREREANDREXS
.7 Fab ERAER CHI BERER F—B&RNB
(CPP)3 MIFH, RAEE T R RIXRR LI E
TH CD20 kA E R B F(ab), RBR&E
pYZeppd ML R AN TREB L, KETYE
SRRt I 51T, i AMEERE , ERRE
hif SN ERMNE AR, FLUAEENTERS
FE, HQBREAmS, 86 T WORER#ETH
A ME R B ARE RS E, L
WEEHRAMAK F(ab), ki, THEAEHREER
AR

HETFREAGERERHAHERMEAMNEERAR

z—, RIEREEFWER L AARBERR
P CD20 kG HE R B F(ab), MIRK, LBWEFRE
B, REFER SN, L CD20 K AHENBF
(ab"), BB IA 360 mg/L, RIEFPH F(ab'), B
Bik4a5%, BH G ¥EEH R S200 4 F 4k
G Eifb = Flab'), MEREB 0% L, &
MEHRUEHRER, =P RE T SRIUENS
RUAESMETES Ry ARB T EERY
flE#, 55 Fab M, F(ab'), L % F Raji AT
MR A KRB 8 X T Fab, CHI 3B W
(CPP)3 FAIARSRE WA YERSE  B—HMEET
I B it FR B B4 B B

B OM: ek A AL SRR B KRETP
FREA T AT T/, HREM,
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F(ab’), Directed Against CD20 in Escherichia coli

XIONG Dong-Sheng ZHENG Meng-Jie LIU Yin-Xing XU Yuan-Fu WANG Jin-Hong  YANG Chun-Zheng"

{ State Key Laboratory of Expert ! Hematology , Instine of H logy . CAMS & PUMC, Tianjin 300020, China )

Abstract The use of tumor antigen specific antibody for the delivery of therapeutic agents offers the possibility of targeting
therapy with reduced toxicity to normal tissues compared to conventional treatments. In previous work, the human-mouse
chimeric antibody fragment Fab’ directed against CD20 was constructed from the new anti-CD20 antibody HI47 (a mouse 1zG3,
k) . The chimeric antibody fragment Fab' could reduce its antigenicity, but the yield, quality and affinity of chimeric antibody
fragment Fab' restrict its use. To improve affinity of chimeric antibody fragment Fab', a new phasmid pYZepp3, which expresses
chimeric antibody fragment F(ab'), , was constructed by adding a sequence encoding a small peptide, (CPP);, to C-terminus of
heavy chain constant region of chimeric antibody fragment Fab’. Using the pYZcpp3 to transform E . coli. 16¢9, the genetically
engineered bacteria 10916 # was obtained. 10916 # can secret the soluble chimeric antibody fragment Fab' and F(ab'}, into
periplasmic. The yield was up to 360 mg/L with the percent of F{ab’), up to 45% in 191 fermentor by the high density
fermentation technology. Without denaturation and renaturation, the F(ab'), has possessed the native three-dimensional
structure. The purity of F(ab'), was more than 90% after the purification of protein G affinity chromatography and 5200 size
exclusion chromatography . The F{ab’), could distinguish and bind to Raji cells {CD20* ) by FACS. F(ab'}), could inhibit the
proliferation of Raji cells in vitro by MTT, IC50 was 22.8 pg/mL. HI7 and its chimeric fragments F(ab'}; induced a significant
level of apoptosis (23.5% , 20.8% , respectively) , independent of any cross-linking agents, in Raji cells after 24 h incubation.
The chimeric antibody fragment F{ab'}, directed against CD20 is possible to apply to tumor therapy in clinic in the future.

Key words chimeric antibody, fermentation, CD20, apopiosis, B lymphoma
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