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ABSTRACT: Objective To construct the human/mouse chimeric antibody of a functional anti-death re-
ceptor 5 (DR5) antibody. Methods The viable region of light chain (VL) and viable region of heavy chain
(VH) genes of anti-DR5 antibody were amplified and cloned into the light- and heavy-chain expression vectors
respectively, then the recombinant plasmids were co-transfected into dihydrofolate reductase = Chinese hamster
ovary cell (CHO-dhfr™ ) for expression. The positive clone was screened by the two selective genes ( neo and

dhfr). The humanization and specificity of chimeric antibody was identified by ELISA and Western bloting, and
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the tumoricidal activity of the expressed chimeric antibody was detected by tetrazolium salt phenazine methosul-

fate assay. Results

The expression vectors stably expressed chimeric antibody in CHO-dhfr .

In the cell su-

pernatant of the F4’ clone, the human IgG heavy constant region and light constant region were identified. Mo-

reover, the secreted chimeric antibody retained the binding capacity to the antigen ( DR5) and decreased the

cell viability of Jurkat and HCT116 cells to 73. 15% and 77. 30% in vitro respectively. Conclusion The hu-

man/mouse anti-DRS chimeric antibody has been successfully expressed in eukaryotic cells and shows tumori-

cidal activity, which establishes a foundation for the future research of humanized antibody medicine.

Key words: anti-death receptor 5 chimeric antibody; Chinese hamster ovary cell; human IgG light chain; human IgG heavy

chain

BET-Z 4K 5 (death receptor 5, DR5) 2 fiJed IR
BN FHE T8 S B/ (tumor necrosis factor relat-
ed apoptosis-inducing ligand, TRAIL) &3 g8 52 14,
HT-HNRIESWN EMESE AN, fea 30t
LN P T A5 5 2 R — &R 51 K 4 B 9 9k
J, A SR LT . TRAIL/DRS R4
V5 I 08 T 4 T RE 16 15 Mk R 0 i 0 B, B 2
o/ BRAA P S R B AR RIOE B, X T AR Y TG 5
mt ARSI R RIRET e B — TR BT
DRS Bvepediifh, &40 ADS-10, HAETE FIARIME IR
2R IR AR AE T, A A LI A E B LA 5
R B KRS PR X IE H HA T . 5 i
FERIRTE/N AR, BRAROCH 24 3 ADS-10 Bkt
{ (single chain variable fragment, scFv) FJFRIAW DU
5 M A0 S A R T L A R R R A K R
MAEIRRIGTT T, B vCREPUR D A B i S I nl g
BlEAPURPLIE (human anti-mouse antibody, HAMA)
FRET S AWFFER BN TR A BRI DRS 4t
A ADS-10 (1% AT 78 DR A P AR 114 56 8 4 7E X 3 e
K, AT DRS AR AP, k> HAMA S
I R AT M0 AN BB VE T

RN T &

AERE U R A T (B 2 B9 S5 4
i ( dihydrofolate reductase ~ Chinese hamster ovary cell,
CHO-dhfr ™) SHARZEARAE, BEFRTE & A WL BN i
S 5 4R K% 5 10% BT B 4 113 (Hyclone, 3%
() ff) IMDM #5323 (GIBCOBRL, Z[E) i, Jur-
kat 41 Y AR % QR A7, 35 IR 7E RPMR1640 85 57 JE
(GIBCOBRL, %) th, 4 DR5-scFv Jii% % ik 4 ik
DETISh-scFy A S e, G A6 v 485 X 1Y
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IR HERIR AR pKNT00 A1 34 A EEHE v 1H € X1
HEARIAHUA pGID105"™ Hy v [ R 2 B2 B i ¥ 27
G I S50 L R ] 8 S I A I B AR B
PR E Taq DNA 5, T4 DNA 2R R
BamH I . Hind Il ¥ %y B TakaRa /\ %], Lipofectami-
ne 2000 4 [ Invitrogen 23 &), B 9 2 M (poly-
vinylidene fluoride, PVDF) [y H PALL A @], “Fhi
AN1gG (H+L) $ifkllg g KPL A7), A IgG. BMAR
W SAAC Y BEEARIC B E BN TeG Fe Btk . FHA
HEHUIAR I A Sigma A R, HRP ARiC I R HTF il
AJLs A2 G 2wl 8 A A S ) & 1
A GE healthcare /> 7],

5195 . PH, 2 5'CTAGTAGCAACTGCAACTG-
GAGTACATTCACAGATCCAGTTGG 3', PH, 5 5'GGA-
TCCACTCACCTGAGGAGACTGTGAGAGTG3', PL, Ky 5'
CTAGTAGCAACTGCAACTGGAGTACATTCAGATGTTG-
TGATGACC 3', PL, 2 5'GGATCCACTCACGTTTTATT-
TCCAGCTTGG 3', P, jy 5'AAGCTTATGGGATGGTCAT-
GTATCATCCTTTTTCTAGTAGCAACT 3', T R & K i
Pt UL EgI ¥ g TAYA A S M.

PLDRS i AT T X B 5 fE R B RIEH AW
MEFMEE LI DRS-scFv J5UR £ ik 2 & pET15b-
scFv iz, DL PH, #l PH, 5| ¥t 17 PCR; 31
i DRS i & Pk py B 5% 7] 25 X (viable region of light
chain, VH) % [H fy B, LA PL; #I PL, Jy 5| ¥ k47
PCR; §#4 41 DRS ik & Piik iy 2 55 vl 22 X (viable
region of heavy chain, VL) KN B, 5% P, #1
PH, . P, #I PL,, F| RS PCR J7 A i L sh ¥ 70
H G SIS 20 50 mAE VH F1 VLB 5", 371
7= VL Al pKN100 2% & f] BamH 1 A1 Hind 1T 3 47 fif
VI, i, MEEHT DRS it A PR 1 2 BE % 1k R ik
pKN100VL; § 3874y VH FI pG1D105 #; 44 f} BamH
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I #0 Hind T #EATRGY) . 45, MEEHT DRS #5401
TR E B 38 MK pGIDIOSVH, F| XAl U
(BamH I Fl Hind Il ) LA S I 7 %5 22 PH PR . EEBE SR
IR B b AR B RN 91 6 TE A

CHO-dhfr " A E L R A RENTFIE
1 x10° 4~ CHO-dhfr~ 41 g 5 T 24 FL 40 M 55 92 4
& 10% & B it 42 135 . 0. 03 mmol/L YR 85 I % |
0. 003 mmol/T. fifq Jit 1 W it A% 1 (19 58 4 15 SR L 1 5%
F) H ]_JipofectamineTM 2000 # % & B9 pKN100VL Al
pG1DI105VH Jiif 3t 4% 4t CHO-dhfr ™ 400, 24 h J5 Bt
BLIEPEVE 5 55 B (O 5 BT WS 0o 0 g e v g Ot A A%
1), FFHA 800 pe/ml (1) G418, LLfF 44 Ko 1 %
W, HERANM R . KR 2 F8 22 A 00 A A O
fo)E, MBI 1 DMk, 5 A 96 fLI%E R
M v 55 55 98 I 2 240 e R

ELISA JUI7E#i DRS # & ik N R HE 1R &
BHRME U2 py/m BFEHANIG (H+L) Hilkd
AR, B S, IR v R Y A A b R
IgG, 4°C ik, PBS ¥ 3 kJa, MMAFEHA IgG Fe-
HRP, ZEEMFE 2 h, MALE Ak, R
490 nm 4t 1Y% B (optical density, OD) {&, DA 2
pg/ml DR5 2 (140 9 B bR A, i A 5 8 179 40 i 1 5%
W RSN IgG Fe-HRP 1B F, B J5, 3 H
0D490 (fH, LA B 4 & R 1k

Western bloting ;5% E #1 DRS #i & A N iR
EMRRERESFERYE 2B 40 wl Bl v AR
Y pr (1) CHO-dhfr ~ 41 i 9 15 5% 1%, 5 5 x SDS-
PAGE £ ZZ o iR &, 100°C A2 1 5 min J5, #E4T
SDS-PAGE Hiyk . HLUK5E5E, FIHIE 56 ALK 5 H
A% PVDF L, FH 5% (AR W5k 2168 1 h, i
N R BB TN 1gG Fe-HRP HLAREFEHT A «
Hyiuk, FRMBEF2hE, AIETEERY; FEA
TBST Pei% 3 i 5, A HRP ARiCH b E ", =
JEWFE 2 h, LLTBST ¥ 3 i J5, ECL g a3 ik
RN 1 min, XBRE K 5. % E RS A
PE, $£0.5~2 pg i DR5 15 5 x SDS-PAGE #£ /i
IR 4, 100°C A5 5 min J5, # 17 SDS-PAGE
HvK. HTk e 5, M EAE# S PVDF B, 45
DL e CHO-dhfr ~ 40 i3 L 375 AN A5 000 5 [ 1 40 i L 35
H—Pi, 4°Cil K, TBST Pk 3 i, REMAFEH
A IgG Fe-HRP FifA %30 2 h, TBST #£% 3 &, MK
Wi, XL R B,

POpkih/ M BT ES FHEiE ( tetrazolium salt phena-
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zine methosulfate, MTS-PMS) Lt & 5% #& I 48 s &
RN A ECN T 9k E 400 (A I 40 Jurkat £
NZE N HCT116, 1 x 10 A4/ fLA T 96
FLANM S S M, & 10% i 28 03 19 RPMI-1640
B R BAE CO, Figpfih i gR 6 h 5, A PBS (XfHR
) . AFEYL TR CHO-dhfr ~ 40 i 1 38 sk 13 0 5 [
BRI F 3G, TR EC 100 ng/ml ADS-10 44y BH 4
Mo AkLeRE 3% 24 h 5, BALIMA 20 pl MTS-PMS %
W (2 mg/ml MTS, 15 pmol/L PMS) , B b gk s
Bi %3 h, AR E (CAE 490 nm YK A0 E OD fE .
(i) I R0 FH ¥4 s 1 0 e 4 12k 715 DN e A %) 00 L 9 Ok
a0 2 FERH R 1A TS R LR A0 ek R O . SE R A
X R 3 A PATHL, AR ERE 3 kUL,
HRAETE 2 = (S5 OD P {EH/ % B4 OD *F- 1y
) x100% ,

SR R Excel 5 F, iz 1 ¢ K56 50 b7
LHEE . P <0.05 TR 25 HA B EE,

% R

L DRS AR ERMEEREHRERERIEH
THMEMEE b DRS APk IgG B H 4k Rk
# Ak pKN100VL F1 pG1D105VH ) PCR 7=4f) J% g 4] %
SERITE s, EEYI A BEA PCR 729 K /N 15 60 Y K
IN—F (B 1), Mr 45 R SRR VLRI VH 5
AT DRS bt AD5-10 9 VL A VH J3 51 56 2 14T

i DR5 # & Hifk 7 CHO 40 B iy 3% R A1
TEMNFESETEER 40d G418 Gk, LR
49 A4 i o . ELISA K375 2] 4 4~ K 35 A IsG
BREAEEE X B R, o Rk A TG fH 2 X
R FA G107, F4° 758 5 o i UL kL (10
CHO-dhir 4 ffit LS ML Z S HA B EMH (P <
0.01) , A FLRE 5P LA T RN ER . F4
M GLO” B FERER BT 45 & itk ey, Hirh F47 18
i THIEX I (P <0.01) (3R 1), ELISA 625
FUESE F4” seREANAAY 138 P &4 Bt DRS i A bk
IgG Wik, WAk T H 3R ki APk iy 7= & 24

86. 1 ng/ml,
PRMESEFE F4° EEPREMRESHEH AR S
EmRESERE Mk F4 fogi - h A b

BN LG Fe-HRP HTAFIHTA 1eG w T 4R 511
A (B 2A), TR HE G UL 9 CHO-dhfr ™ 41
J b R TR B . FE PR FERE F4° AR LT
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bp
2 000 —|
1000~
750 —
500 —
250 —
100 ]

B 1 REHET AR X PCR & 45 R A& AR K BrRL gL
S E K

Fig1 PCR amplification of variable region of heavy chain and
light chain and restriction map of the two chimeric anti-
body expression vector pG1D105VH and pKN100VL
M. DI2000 marker; 1. pGIDI105VH Jfi k7i; 2. BamH

I F1 Hind IIXUEF Y] pG1D105VH Fiki; 3. pKN100VL

Fiki; 4. BamH 1 1 Hind 10 XAEGY) pKN1OOVL 5k ;
5. FEHEA[ AL X PCR 434 FAVEXS 5 6. H 6 ] 22 [X)
PCR §" 34/ ¥); 7. FHETTZZ X PCR 4 48 ] 4t e B
8. FEHET[AE X PCR 4 7=
M. DL2000 marker; 1. pG1D105VH plasmid; 2. pG1D-
105VH plasmid digested with BamH | and Hind III ;
3. pKN10OVL plasmid; 4. pKNIOOVL plasmid digested
with BamH [ and Hind II[; 5. negative control of PCR
amplification of variable region of heavy chain; 6. PCR
amplification of variable region of heavy chain; 7. nega-
tive control of PCR amplification of variable region of light
chain; 8. PCR amplification of variable region of light

chain

R 1 ELISA B AKIHT DRS % A4 P 52 B2 A9 1 i
2 TR AN E XA 45 2R
Table 1 ELISA detection results of antigen binding
specificity and human constant region

of anti-DR5 chimeric antibody

FEAR Sample 0D, " 0D, "
PBS 0.496 +0.042  0.265 +0.034
CHO-dhfr™ |- 3% CHO-dhfr” supernatant 0. 541 £0. 048 0. 188 +0. 076
A IgG Human IgG (50 ng/ml) 1.326 £0.069  0.200 +0. 027

F4’ |3 F4° supernatant 2.284 +0.047* 0.684 +0.051*

G10’ L3 G10° supernatant 0.717 £0. 104 0.340 =0. 035

PBS: BEERELZE 0P ; CHO-dhfr™ . (I e SRtk s 720 o [ € BB
BN OD: JE%fE; DRS: AT-Z K S; a LIFEHIA IgC (H+L)
Pkl b LU DRS AW 5 CHO-dhfr ™ LiFILER, =P <0.01
PBS: phosphate buffered solution; CHO-dhfr~ ; dihydrofolate reductase ~
Chinese hamster ovary cell; OD: optical density; DRS: death receptor 5;
a. coated with goat anti-human IgG (H + L) ; b. coated with DR5; * P <
0. 01 compared with CHO-dhfr = supernatant

PUN R HEE S DXL 50 1 25 /N5 BH ) BN
IgG LT —2 (FHXF 4>+ s 30000) , MiHii A&
B Fo JUARIEUN M 4545 7 /N F B XTI 1gG, 5
W R AN—80, AR A PR (40 an-
ti-DR5 mV-hH ) () 5 5% A XF 4> 1 J2 & 29 4 49 000
(Bl VH X5 F B 13 750 + A Bt R E B 48 5 X
N-1 AR 5 B fE 36 000) , 1 A IgG 3 A5 K /N XF
Sy F iR 53000, B AT @i A PUIR R C X A5 L
IR, I EA N, B 2B Won, R MR
B F4* A 3 5 DRS 458 A fE R 4508, B F4°
LS R I W RERE R 5 DRS 454,

1 2 3 e
-_
N TeG HhE ‘ — 53000
Human IgG heavy chain - S — 49000
A 1gG 2t — 30000
Human IgG light chain
A
4 5 6
CHO-dhfr 3§
CHO-dhfr™ supernatant
F4' supernatant
B
Bl 2 Western bloting /34 F4” F P RiA MR & HUIAK Y N IR

P LIRS 5 S

Fig2 Western bloting analysis of humanization and specificity of
chimeric antibody
A B A BRI E 0N 1gG Fe BOURAE
N SEPUARRIN TeG FHE, BN « BEHUANE S
— PRI 1gG 42455 B. DRS A/ Hit)a
1. CHO-dhfr~ |- 3%; 2. A IgG; 3.F4 [ 4. mA
DR5 0.5 pg; 5. flLA DRS 1 pg; 6. fill A DRS 2 pg;
Mr: ARXS 731 B
A. The anti-human IgG Fc horseradish peroxidase antibody
was used as the detection antibody for the identification of
human IgG heavy chain, and anti-human k chain antibod-
y was used as the primary antibody for the checking of the
human IgG light chain, and horseradish peroxidase linked
anti-goat IgG was used as the second antibody; B. Puri-
fied DRS protein were used as antigen
1. CHO-dhfr~ supernatant; 2. human IgG; 3. F4’ super-
natant; 4. DRS 0.5 pg; 5. DR5 1 pg; 6. DRS 2 pg; Mr:

relative molecular mass
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L DRS S A ARG ERAREE AT
I L 40 £ AL 20 e Jurkat FA 25 7 98 40 i HCT116
Zead PR TORE F4 A9 40 0L 35 A BE 2 X B8 100 ng/ml
AD5-10 fEH 24 h )5, Jurkat 40 i () 77 7% 2R 2> 9 N
73.15% F1 40.05% , HCT116 41 i 1) 17 1% R 4> 51 K
77.30% F153.62% . Hh F4 L5 AL HUS Jurkat 40 i
HYFEIG S0 LT X IR (P <0.01) , 4 ff 28 Wk 4
2 {51 F4 L35 A B A0 M 5, Jurkat F1 HCT116 4 Jifd
BITETG R A3 5 R 62.56% F166.90% ., 2k 1 A5 11
F4 5 AL B, Jurkat F HCT116 20 Y B 7735 2R 2
W4 90. 10% F191.90% , Fis B¢ Jim g ¥4 - 35 X i
A LA KA TG PEREAR (BT3)

120 7 W XFHE Control

100 1 B CHO-dhfr

S [m] ’
LT o] e
==
35 607 012 F4
=2 44 0 AD5-10

<

T 204

0

A B
Bl 3 PHYE e P47 (K40 L35 X b Jes 40 M A A7 185 1 B R
Fig 3 Effect of F4’ supernatant on the cell death of human canc-

er cells

A. Jurkat ZHfif1; B. HCT116 4fiff

I IR FE e oKL CHO-dhfr ™ B3 | Wedi 2 £ A FN
PEvEkE P4 B3 (2 x F47) | P4 BiE B 1A
F4 3% (1/2 F4%) 3§ 100 ng/ml AD5-10 4b 3 41 g
24 hJ5 I 40 M AF G R 5 CHO-dhfr™ 21 1t %%,
* P <0.01

A. cell Jurkat; B. cell HCT116

Cancer cells were treated with CHO-dhfr ™ supernatant, 2
fold concentrated F4” supernatant (2 x F4”) ,
natant, diluted F4” supernatant (1/2 F4’) or 100 ng/ml
AD5-10 for 24 hours; * P <0.01 compared with CHO-

F4’ super-

dhfr™ supernatant

it #

AT 20 ARk, R T I RYA T (36 97 1 B T R A
PR R fE g . FAT, © L sh e v e
BEPUA AT 10 A, Ak T il PR 1] B B 9 A 200 £
Ml YRS RS RS 32 BT 2 — R T RAE
TG TR AT B R e e e R A
% REMRE L SF IS YUk 7l LUl id K Fe X
WOB AL R S e RO, SR PO RIIR T RCR o Take-
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da 255 H3E — AN 45 S PR AF X B DRS f 28 5 R Bt 1A
MD5-1 AL AR % TRAIL BUSR B 4, 4 g i o 3
TR R S T M S e Dhae, R O3 LEXT TRAIL 43
Ut R A, 5 B BT R R AR . R,
/N ST RE TR 42 0 FH T AR g iR 7 2 LA ™
A= HAMA, 5™ 5 A s S vy, PR X BRUe 44k ) 5%
PR TR s 2 B M B 4 1) I PR T I AL 2 22 %
A PUAE FIRBT AR 9 18 X e SRR PR oA iy 15
EX, EREAT AR RIEHUR AR Sk, SRR KR
b B AT AR X AR A S S

2B 5T AE 22 Tl 3l W B A e A R R I IR 3K 0
HUESCHT DR4 | DRS HUR HA B0 9 Mo 3
JE A B A A BT — X R IR B TR - SR A O 1Y
ol zs > BRTC S 4E 94 L DRS BgE
B $i fA& TRA-8) i HGS-ETR2'™! 4% & Fh 41 1k ,
2001 4, Ichikawa 45" 43—~ #r B9 HL A DRS #5%
FEPL A, TRA-8, 7E 1A &b IR N ¥ A% 5 KO 4
TRATL 0% (19 B 782 4 Mg 98 1=, TRA-8 7E 1E % A 41
P A SR KEWNAEIE T 2007 4F, AEAHY
TRA-8 Xf AT 51 HitJa 1 5 4053 Pk © A3 2 UESE (US Pa-
tent 7244429) . 2004 4E, Mori Z£ 5 14 T 5 DR4 I
DR5 Fr e gh & 1 58 8 N B ss BEPUAR, X P FP 550
GEHUIARI T DU AR SMFE 5 JLBE TRATL U () 95 20 JifL
REIEIT, 2005 4F, Georgakis %5 il 65 T B4 5%
%0 $t A TRAIL 3% & DR4 ( HGS-ETR1) #I DR5
(HGS-ETR2) HJBEHESE S M s PR, EA10T L
V5V 22 55 % A0 B A0 B9 4 e AE T, T R G I B
JEHARIT M . N 283 N 2 B2 A0 G B AR R
s\ IEAF 3 E i 17 HGS-ETR2 19 I K i 5. A WF 58
X4 DRS B 53 B4k ADS-10 [ 49 4 H 14 14 ¥ 28 Fn
KX TR E, T BRI AD5-10 7k
N F G RIG T A B e B X,

AR H B R B R R R WA RIL RS, H
H i R IR A pGID105 &4 neo BN, R4k RIA
BAREAT dhfr FEN, B G418 FIS 35 Uk 5 124 il g
i W M B CBERT dhfr FEDRD) % 3 % 855 % B O
VEPHPESERE, FOA [R5 — A i BRI R B dhfr 5
neo T 05 DXL 1) 40 I A R A7 16 B W se B, SRR T A3
Sk 7 (6 M A AR E AR Y B PR A B T R, (X
BESSNREINBERRGEEAE AR, BIWE
)R8 A BB A AE 22 001, X FF & 1 B T % 9 R T
Bl R, TEGEYESTRER, B EMERREE
VLT, Fang %17 F ) 2A Ik Br ik 1A RLHL T 58
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A A/ BRI F e R 3k, IR & AT LUfR
IR EEE LSS 2L UK A 2A BRI T
F B 2 B A R FITE R IRE, A 2A K4t
AR B 5 T O AR R E I — > S8 B O B A, XA
RIBWE ARSI HEDIE R RS, MEZ
(] 30 B R e B R PR Ay T X R R A A
FTREAUR T AORPUAR R IR S J5 1)

A PR B R IL B — HR A PUA B AR IA T
FEH PR AZ O T Y 0] R, ASF 5 O 3 B B B P v P
F4° PRIk AR, 4k — 00 KRR R Gk J 4l
Mt ke — & IR ME . A7 BIFFE R 2 B 328 i 1 55 dh-
fr AN B9 B R R 3k, DA 35 20 39 I & i i
FIR R H I H A BT 5 8 W7 5 e Y
W, JIFREZFR R ONEARRKE, HA
B A 25— S 5 R R IR AR R, W
RF IR R R IRBL DRS Wi &Pk,

AHFFEE B AR R, A T Bt DRS
kB PR R B R IS ik, 3L Fe Gt CHO-dhfr~ 21
J&, O EAS BI R E 2> WA R Ik BT DRS i G HUR Y F4°
MMtk . ELISA 5 Western bloting J7 ¥ 4 31F 532 H. % 34
ik & Buik BA NIRRT 25 5 R e 1k, TR i
A PR EAT — 5 0 iR A B R 1 0 1, itk — 2
WF5E DRS 4 1 e A% 0V F AL i R I 983 16 07 P i
I HIBEE 1 Ak

& % X M
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