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CD20 Fab’
300020
PCR CD20 Sckv CD20 \'D
Vu Vu Vo Fab’ pYZF1 CD20
Fab’ 16¢9
CDR1 G77—A Ser—Asn
3.8 mg 1.3 mg Ka 2.2x10° L/mol 2
Fab’ CD20 HI, CD20 Raji
HI,, 98% 37.55% Fab’'
Faly CD20
R392.11 A 1000-3061 2003 03-0272-05
B
CD20
CD20 B B
B B 1
1.1
CD20 CD20 1.1 B Raji
' Cb20 B 10% RPMII640 5% CO,
B 37°C CD20 HI47  FITC
CD20 Rituximab IF5 Anti-B1 ~ HI47 IeG
Rituximab B 1.2 CD20ScFy pCANT-
’ CD20 Hl;  ABSE CD20ScFv pYZL pYZH pAYZKDR
IeG, pYZF 16¢9
CD20 +X° HI,,
1.3 2% YT AP, 1000
CD20 Fab’ mL 15 ¢ 11 g
B 0.6 g 0.19 ¢ 1.07 ¢
4 CD20 Fab’ B 3.73 g 1.2 g 1 mol/L 120 mL. pH
7.4
1.4 25 mmol/L
CD20 1mmol/L 0.1 mmol/L
HI, 20% WIV 200 mmol/L
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3 CD20 Fab’ 73
1.2 37°C 200 1/min
1.2.1 PCR 6 4 mL AP; 50 pg/mL
Tag DNA PCR 30C 24 h
PCR 25l -20C 1h ImL
10 mmol/L Tris-HCl pH9.0 50 mmol/L KCl 4°C 1 h 22000 g 4°C 20
0.1% Triton X-100 0.01% W/V gelatin 1.5 mmol/L min SDS-PAGE
MnCl, 2.5 mmol/L. MgCl, 0.25 mmol/L. dATP 0. 25 Western-blot
mmol/L. dCTP 0.25 mmol/L. dGTP 0.25 mmol/L. dTTP 1.2.4 CD20 Fab'
VEGF 1-3 KDR1-3 971 bp
pAYZKDR 1 ng 5'-AAAAA- Protein G Agarose GIBCOBRL
GAATATCGCATTTCTTCTTG-3' 5'-CCG- 1.2.5 SDS-PAGE Western-blot
CATGCCG CGCTATGCGGCACGCGGTTCCAG-3' 20 SDS-PAGE
pmol 2 u Tag DNA 94°C 5% 4°C IeG
1 min 51°C 1 min 72°C 3 min 15 PCR Fab’ , 4C 2h PBS 3
IgG 4°C 2 h
1.2.2 CD20 Fab’ CD20  Tween-Tris TBST 3 10 min
Fab’ 4 DAB
CD20scFv pCANTABSECD20 1.2.6
P1 P2 P3 P4 V. Vy 1.2.7 4 pg/pl
Miul + Apal HI47 1 x 10° Raji 4°C 1h
Mlul+ Styl Vi Vy 2000 g 4°C 10 min PBS 3
CH, C, pYZH1 pYZL 20 pg  CD20 Fab' 30 pL.
pYZHl1cd20  pYZLed20 PBS 4°C 1 h 2000 g 4°C 10 min
pYZH1cd20  pYZLed20 16c9 PBS 3 30 pL
pYZLed20 [gG-FITC 4°C 30 min 2000 g
pYZH1¢d20 Miul + Nhel Spel+ Sph1 10 min PBS 3 FACS HL,
pYZLed20  pYZH1cd20 Raji
Vi Vy DNA Nhel Spel 1.2.8 Raji 1 x 10*
Miul + Sphl / 96
pYZF CD20 Fab’ Fab’ 3 37°C 5% CO,
pYZF1cd20 16c9 CD20 Fab' 72 h 2000 r/min 10 min
0.2 mg/mL MTT 200p.L
1 5'-GCTACAAACGCGTACGCTGACATCGAGCTC 4 h 2000 r/min 10 min DMSO
-3 Miul 200pL. 546nm 0D
2 5'-TTTCAGCTCCACCTTGGTCC-3" Sty 1 2
3 5-GCTACAAACGCGTACGCTCAGGTGAAGCTG
37 Miul 2.1 PCR
4 5'-GACCGATGGGCCCTTGGTGGAGGCTGAGG- KDR1-3 PCR
AGACGGT-3" Apal 971bp  KDRI-3 2
0.2%

1.2.3 CD20 Fab'

I mL2xYT 50 pg/mL

2.2 CD20 Fab’
PCR CD20ScFv
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7L pYZH1cd20  pYZLed20 2.4 Ka
pYZH1ced20  pYZLed20 16¢9 CD20-2  CD20-7
pYZLed20 Scartch 3 CD20-2
pYZHI cd20 pYZLed20 CD20-7  Ka 1 x 10’ L/mol 2.2 x 10°
pYZH1cd20 V. +C, V, + CHI DNA L/mol CD20-7  Raji
642bp 771bp CD20-2
pYZF CD20 Fab' 0075 . D207
pYZF1ed20 1 16¢9 4 CD20-2
CD20 Fab’ 3 0.0504,
10° T
E. coli 16¢9 pYZFled20-2 £ ) gos-
E . coli 16¢9 pYZF1cd20-7 g
77 G A CDRI Ser 26 Asn 0,000 -
of . Ampt  prof sl Ve Co sl VHCHL v [213(v)ound]7(0p'nol/4Lg v
1 CD20 Fab’' 3 CD20 Fab’
Fig.1 The expression pYZF1cd20 vector of the Fig.3  Determination of Ka for chimeric anti-CD20
anti-CD20 Fab' fragment antibody fragments by Scartch plots
2.3 CD20-7 2.5
E. coli 16¢9 pYZF1cd20-7 E. coli 16¢9 CD20-7
pYZF1¢d20-2 CD207  HI,
protein G 15% SDS-PAGE Raji HI, 98 % 4d
45kD 2a B
b CD20-2 Raji HI,,
25KD D20 Fab’ 70.86 % 4¢ CD20-7
B coli 1669 Raji HI,, 37.55 %
PYZF1ed20-7  E. coli 1669 pYZF1ed20-2 4b D207 D20-2
CD20-7  CD20-2 2 ¢ tb20 Hl,  Raji
CD20-7 CD20-2 CD20-7 HI,, Raji
5%  12% CD20-7 CD20-2
3.8 mg CD20-2 1.3 mg 2.6 Raji
kb M 1 2 3 4 5 6 12 3 4 kD MTT CD20 Fab’ Raji
N0 CD20-7  CD20-2
.- - S —45  Raji 5
3= ' - == - 25
20— -y —
15—
10— .. A 31 3
2 SDS-PAGE Western-blotting CD20
Fig.2 SDS-PAGE and western-blotting analysis of anti-CD20 B CD20
Fab’ expression and purification B
a. 15% SDS-PAGE 1. Extract of CD20-7 reduced 2. Extract of
CD202 reduced 3. Purified CD20-7 non-reduced 4. Purified 1C50
CD202 non-reduced 5. Purified CD20-7 reduced 6. Purified

CD202  reduced b. Western-blotting 1. Purified CD20-7  non-re-
duced 2. Purified CD20-2 non-reduced 3. Purified CD20-7 re-
duced 4. Purified CD20-2 reduced
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3 CD20 Fab’ 275
HAMA
2002/01/24.001 2002/01/24.005 2002/01/24.003 2002/01/24.007
300 — 350 300
] 2504 " E E
14 ’7 2003 | h— 2803 l— 2403
i M2 PRS- B M2 . A M2 2 1803
H § 150—E i 3; § 2|0§ 1![ % 3
'TT,?_'J S 1003 Mlé{ |§ O 1403 MI(I i O 12073 !
ll sod % E } 1 3
!\ a 3 f E‘-’ b 70; _)ﬁ ’3 % 3 »...-4"4’ ““M ) d
‘-.* 0 e VRPN N % c —“I“n‘mm—l—rrmm—l‘rmm:‘ﬁ‘ﬂrm
O F—rrrmmp e e AR M O et mmr—rrm 10 10t 102 100 10t
10 100 10 100 10 100 100 100 107 10 1 10" 10> 100 10*
Raji-PBS Raji-1 Raji-3 Raji-+
Sample ID:Raji-PBS Sample TD:Raji-1 Sample ID:Raji-3 Sample ID:Raji- +
Marker %Gated Mean Marker %Gated Mean Marker %Gated Mean Marker %Gated Mean
All 100.00 3.61 All  100.00 13.59 All - 100.00  21.02 All  100.00 47.42
Ml 99.49 3.1 M1 65.46 941 M1 3225 1021 Mi 1.75 10.69
M2 0.59 21.84 M2 37.55 20.89 M2 7026 25.72 M2 98.38 48.03
4
Fig.4 The competitive immunofluoresence inhibition assays of anti-CD20 antibody fragments by FACS
a. PBS b. Hly + CD20-7 ¢. Hly + CD20-2 d. Hly
80 126
70 _
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g oor 20~ 30
=
2 50
2
£ 40+
=
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= 20 F
= —e— CD20-7 Fab’
10 —— CD20-2 ..
. CD20"  Raji
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Concentration /(pug/mL)
Fab’
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Fig.5 Effect of anti-CD20 antibody fragments on
proliferation of Raji cells
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One Amino Acid Mutation in an Anti-CD20 Antibody Fragment That
Affects the Yield Bacterial Secretion and the Affinity

LIU Yin-Xing XIONG Dong-Sheng FAN Dong-Mei SHAO Xiao-Feng
XU Yuan-Fu ZHU Zhen-Ping YANG Chun-Zheng™
The National Laboratory of Experimental Hematology Institute of Hematology ~Chinese Academy of
Medical Sciences & Peking Union Medical College  Tianjin 300020 China

Abstract Monoclonal antibodies mAb  directed against CD20 either unmodified or in radiolabeled forms have been success-
fully exploited in clinic as effective therapeutic agents in the management of non-Hodgkin' s B-cell lymphoma. The antibody frag-
ment is a potential agent in image and therapy of tumor. To further improve the soluble expression of anti-CD20 antibody Fab’
fragment PCR was used to mutate the anti-CD20 VL and VH genes and its biological activity was identified. The expression vec-
tor of chimeric antibody Fab’ was constructed and expressed in E. coli . The data of mutant clone DNA sequence showed that the
amino acid of light chain gene of the parent anti-CD20 antibody Hly; was successful mutated as Ser GAG -Asn CAG . The
soluble expression of mutated anti-CD20 Fab’ CD20-7 was 3.8 mg/g dry cell weight while the parent CD20-2 was 1.3
mg/g dry cell weight. The affinity constant Ka of CD20-7 was 2.2 x 10° I/mol. The primary results of competitive assays by
FACS showed that CD20-7 could partially block the sites through which parent antibody HIly;  bind to Raji cells. There was dif-
ference in the Raji cells CD20 + -binding activity between the mutant CD20-7 and parent CD20-2. The site mutation of anti-
CD20 Fab’ gene make it possible that the anti-CD20 antibody fragment was succeeded to obtain higher expression. In this thesis
we succeeded in completing mutation and expression of anti-CD20 Fab’ genes distinguishing its biological activity and obtaining
its highly expression. These period results will lay a foundation for development of other kind of anti-CD20 engineering antibody
for instance Fab’ Diabody and miniantibody  and make it possible for anti-CD20 antibody to be applied to tumor therapy in

civil in the future.

Key words anti-CD20 antibody Fab’ gene mutation CD20
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