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W ¥ rhEPO {EAIK, &8 BALB/c Bl IR 4105 X63Ag8. 653 /I RL-AHBEAT 40
M E . HWt PAGE H ki —# 2 W H e thEPO, ¥ PVC &, *T4eXM A ELISA
FHRETHE, BAPHRAESEBH EPO BHARTRAAK. 2EEHBERT &G
TgGn» BEEPIA k88, Ko 53514 5.53 X107 °mol/L 7 1. 34 X 10" °mol/L . H Western blot
FEIEAPER hEPO RBEREMN ¥ —1% ., BB H 175 rhEPO MR I hEPO. Fril & #47
TR RMBEHGREE, BT HERNER DB AR EPO F i H, 2 T 52 41 B B 335 19
REPO R4 9. Mifk, #THF hEPO HEREM,

R AL@RERE (LEPO), BN

AMAERR (EPO) RIEVOEWAMMISA. 40k, 0045 LWL 40 B0 I 2T
ER4TEFREEKFHREENARE TS, EPO WHRERE 100FEHFHE, BE
1975 E 7 N B A B4 5 I 8 % IR ¥ P 4 MBI SDS-PAGE 4y EPO™, 1985 4 i F|
hEPO ERMAEE , 71 CHO-DHFR ™ @3k . 1989 48, 32 H FDA #% rhEPO
BB TR BEGIEMAM. HE EPO HEHTO. fEANH R EPO REM R
BRESFETEERAELT R,

- 1975 4F Kohler £l Milstein 813 T e M B A & 2 WAL, BHE LN
5. BB, HBAELEYRYTFHRASRSHTE, FRESRERAMER. 23U
rhEPO HILR, B TRt/ BIThEPO B4, HMEMMERTES, £hEPORIE
AR H 6B R AE T Rt

1 AR Fa g7 %
1.1 #¥E

rthEPO Amgen 287 & (BZEA & rhEPO 3 10 000u, AMBFEED 2. Tmg 24
hEPO Hi5 B EA 2% ~3%) . DMEM ik » % E GIBCO BRL A 5P+ B Z M (M.
W. 4000> Merck 24 &7 . HAT, HT J 2 Sigma 2875, /s BUE BE8 41 3 #k
X63Ag8. 653 RE Rl Er MR A YRR ME. FH/R G R HAWREIR

DR RE Sigma AF ™. NLFAEAN LBEYHRFRFF-R (B SDS-
PAGER®, XEA4NAMBEOEN, TEFTLHAMOEES). —HERE

*ITF 19944 7 A 11 HKR,
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(DAB) merck 22A =& . B hEPO B4 (AE7AS5, 1gG., B4 k) 2EH Genzyme A F]
FEsh A AR SR A R B i BB IR W R R . BALB/c /ML B B4R
BAEMEYEWRITchY BEA. R COS-7 MW LiFh AR, % hEPO
EHFEHAME GFN Amgen 4 7] H) rhEPO),

1.2 Hk

1.2.1 B#: PAGE 5 rhEPO fit—3E 8k . @3S FETEY: (Western blot), BE T
Wt PAGE 1 rhEPO {8 . Ff AT A Genzyme 24 H] Y AETAS /MELHT BEPO B4,
25 /B 1gG-HRP { T{EMR B % 1 = 1000, DAB B, rhEPO (Y B#WE/S , ¥ FrhEPO
i 4h B &4, 3 A Bio-Rad Model 422 Electro-Eluter BB, Bk E, EBMAL
) rthEPO, BB R B4 % SDS, B EH (BB ZMa DTT),

1.2.2 @&, B BALB/c B# 6 A/ B, # lml rhEPO (Amgen AF=&) 5
SHEPNBRESENRES, ERETRMEE, USSR 3 AT maas, Mgk,
LMW A RELEN . MEH 3K, Bk, FRERN, HEESH.

1.2.3 ELISA W Ze=ry. A4i{kd rhEPO W PVC 8, & # ¥ 2B 50mmol/L
(pHS. 0) BB, rhEPO ¥ ¥ 1ug/mi. BSA HH, IffiEaxE L%, BEF. ¥
BeiE, EinEH /DR 1gG-HRP #iik, TIEMRE 1 2000, OPD B, FNEANLKEEE
Hag PVC iR, fENBAYEXTM.

1.2. 4 RS, HEEXE G, Anti-mouse Ig  Test antibodies
1.2.5 FEBRE. RAFERBER#HTRMMEE. 12 3 4

1.2.6 ERENEREREATE. RH

ELISA 7 1. ¥4 kB thEPO 48 PVC :::::

B, REEB 14 MASNEN AR, F Antiey]

DB EFHARRESNRTUE BER Anfiy2a

ik, BIEMAERS IgG 8y HRP fRicH Antly2b

*, MELERRE, OPD B, Antiy3

1.2.7 BUKeysif . RAGE LN, 0 Anflx -

B % 50%, M5 b DEAE-cellulose DE52 Anti-h L

, NaCl ¥ eS8 BB R .

1.2.8 HEERMFHANE: &0 XR 1 BHBEMAE
71, Fig. 1 Class and subclass determinations of
1.2.9 #i rhEPO 336 5 COS-7 4 Mabs obtained

F LR thEPO M5 B W B 10mg ProteinA-Sepharose CL-4B, ¥E PBS i, ¥
/JsiE (1. 5ml Eppendorf tube, BIE M F—/NFL), ¥ 10mg (1mg/ml) /MBI hEPO
#Hhih e, R PBS #kik, B COS-7 MG MR AW L eml id i, F PBS Wi
E?, 145 4 B rhEPO B ProteinA-Sepharose CL-4B $## % 5 — Eppendorf HH,
BT 40pl 1 X Sample buffer (111 SDS & DTT), BF 85°C7K % 10min, .05 B L% E SDS-
PAGE. BA#:x BB AR T COS-7 MBI L HRBEEAREREF RN
HEEWE BN, HKWHER. FHEHEIEECEEKRE N ENESH thEPO RY.
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1.2.10 BAMBER IS E R M hEPO K35 COS-7 M HH_E rhEPO BN
1 LUNRS hEPO 4148 PVC 4, %, D149 EPO #5, Byt rhEPO I,
IEHu% 1gG-HRP #ifk, #F7WLMBER B ENE EPO & & .

1.2.11  J Western blot 78 # B M KIE RERTER . REXMEWFE, A
Amgen 28] thEPO = 1% EH Genzyme 2 8§ hEPO B4 (AE7AS) F=8h B ¥ERE IR,
BATE % A UL (5 3 & 0 B X B

2 R
2.01 T T T I A i 2.1 rhEPO fi&h{t
s L g B e PAGE. A BNER

R-250 468, 37 Bechman Du-70 4+ Y6 Y6 BF
TR A T, WA 2. R AETAS 8508
Western-blot F#:iEBHE 2 5 rhEPO, &

] rhEPO By&MHIBEYIT, KPR, i
U R
T 2.2 HTAEWE
‘ ‘ R Ze 3T ARIE IR L ELISA Jrik i
SN R AR SRR L.
05 10 L5 20 25 30 35 40 45 50 *1 REAWLER
Length of the Gel/ cm Table 1 The result of screening hybridoma
B 2 HUR thEPO 37T 45 Bt B 8E Bt v v Hybridoma Sup(:?n‘:tzant -~ N. C.
e, FERERS) HHRE 1 1. 440 0. 286
Fig. 2 Gel scanning of thEPO on PAGE (non- 2 : ::; g ;:g
denaturing, non-reduing conditions) 1 0. 455 0. 136

Note; N. C.: Normal human serum atlbumin

MUAREEESHNAETRGEREIT R, BUAEE - RERGES, §—f%—
KEERUERDABE, ¥F2. B HAESHBELS - RERS, AREHREEL
Fik 100%, FHLBHEL 5 KM, 2514645 % CNAEL #l CNAE2,
2.3 RENHHE

CNAEL 3 1gG,, BN k &; CNAE2 % IgG,, 25N k &,
2.4 BKBIMB Rt

A ELISA 38, CNAE1 §9R BEi% 10™, CNAE2 BB B 10", SR Eiing
& DEAE-cellulose-DES2 247, M SDS-PAGE &%, 4 R7E 25 & 55kDa &bt R
W, WERSHERW, 2118 CNAEL /K AR &Y 7. amg/ml, CNAE2 K%
&K&W 13 2mg/ml.
2.5 ShE¥—HnsEr

F Western-blot Hrk it ., LR RAPItk AL S 15 (hEPO, TS5 A MW L%
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HB LR,
2.6 hEPO WA ROERERE SRR

S WL RR S I E R+ EPO #98 %09 6. 2510. 36u/ml (n=6), i Amgen 2
#] thEPO P A indEdh  FFU TR B AR R COS-7 WA IFH L LA B, PBS %
FEX R, RB hEPO HE QA COS-7 HBIIEH L rhEPO & &7 251 7u/ml. I,
£2.

*2 WAL LNMN rhEPO
Table 2 Two-antibody sandwich ELISA of recombinant human erythropoietin ex-
pression by COS-7 cells transfected with PSV2-epo

0Dy
1 2 3 4 5 ] 7 B 9 10
A 0. 937 0. 806 0. 603 0. 451 0. 352 0. 235 ¢, 201 0. 187 - 0.121 0. 082
{5000} (250u) (125u) (62.5u) (31.3u) (15.8u) (7. 8u) (3. $u) (2. 0u) (1. 0u)
B 0. 902 0. 789 0. 631 0. 470 0.326 0. 254 0. 198 0. 174 ©. 115 0. 079
(500u) (250a) (125u) . {62.5u) (31.3u) (15.8w) (7. 8u) (3. 9u) (2. 0wy (1. 0u)

[ 0.0 0. 808 0. 792 0. 805 0. 780 0. 053 0. D62 0.0 [N 4) 0. 063
(blank) (psvZE) ({psvZE) (psv2E) (psvZE} (N. C.) (N. C.) (blank) (blank) (N. C.)
D 0.0 T 0. 821 0. 815 0. 811 0. 832 0. 043 0. 053 0.0 0.0 0. 058

{blank} <{pevZE) <{psvZE) (pav2E)} {(pav2E} (N. €.} (N. C.) (blank) <(blank) (N. C.)

Notes; ELISA is performed in 40-well PVC plate.

‘Wells of A and B lines are for standard curve, each number in brackets denotes the concentration of standard
rhEPO (u/mi}.

Wells of C and D linea are for samples, blank is PBS,
psv2E means the supernatant of COS-7 cells transfected with psv2-EPO,
N. C. means negative control {the supernatant of COS-7 cells transfected with pav2-dhir).

2.7 rhEPO YRR
L EPO IT AR EERNRN, BEREEREES COS-7 AR LEYM
rhEPQ, £ SDS-PAGE, @ik Ei# (E 3) FAiEM#HED)E R COS-7 £ 4y rhEPO

FHF., BIRARCHEREAERENIIZ T ETEE hEPO, K81 hEPO S HIEH 1=
¥hEg rthEPO WSz 4,

A B ¢ D
‘ KDa
3 SBEEE rhEPO # SDS-PAGE i -
Fig. 3 SDS-PAGE of thEPO immuno-precip- b di
itated with anti-hEPO-IgG binding to '
protein A-Sepharose column - -67
A. rthEPOQO immuno-precipitated from supernatant of
COS-7 cells transfected with PSV2-EPO,

B. Supernatant of COS-7 cells trunsfeced with PSV2- - -4
EPO,

C. Negative control; anti-hEPO-1gG binding 10 pro-
tein A-Sepharose.,

D. Molecular weight standard, - - 30

-# Heavy chain of antibody
# # Light chain of antibody
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2.8 HBROABNUETLER

R 9% CNAEL i K. 3 5. 53X 10 *“mol/L, CNAE2 ) K, 77 1. 34X10" *mol/L,
3 ik

Bl Amgen 2 869 rhEPO =5 £ 0/ MR &R HHAR  FWtE PAGE Fk#i{LAy rhE-
PO M2 R#ITHE, BRITHENSR. (hEPO A PAGE4i{t, FHA& SDS &
DTT XA EZ B EEH, XR_ITHIE hEPO ¥, B4 =4 M54 RiRkyl SDS
HF MM AL ML 4 thEPO, 75 %M hEPO RERE®,

AAMERRBEARERTE, AOARERRSMROLARESREER TN
FEBERMRE 82%. R/ ALMMERKLFMNBEHRTEHIE, RMNRASWOUSM
AETHES, SENBRLT 4~51K, BEBHE 3~4 B, THM3IREZERELU™
ERRNERENERN. EESREHBMTREREETR T g6 &, HEMA, ¥—K
BHRANES. REFEMANT—HMABEEH, LEVEARERERFRNE
WP SARERRFEZRY. DERBYNHARLER, HEEHFRTHIEKHEEEE
FMER, UREREREHTHAREY.

FEMEBOWE, RV ELISA Fik, ILHENMBEFENE, XABRERL
EHRERE ARG ICH S, UmAdatik, AR FE, Haek.
BRI ARER, RTERTITER,

RINEEPO H R R TR R4 B oL EPO FIME T 3L MR, SRBUEN
5. REgE. BEAAE B EHSAEE.

AEEnERERAER, EHRAXRSHAMETRARZ GAMEER. BRIA
MMENTRBERES, BEREENS, T HEBRMOMLHME N E BN H &R
HTHAHIR, REF—EHHEMFRHE.

£ F X MW
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Preparation, Characterization and Application of Monoclonal
Antibodies Against Human Erythropoietin

Shi Shuiliang Zeng Yi Jin Yifeng Xie Hong"
(Biochemistry Departmant, Nanjing University, Nanjing 210008)
(Shanghai Institute of Cell Biology, Academic Sinica, Shanghai 200031)*

Abstract Two monoclonal antibodies (Mabs) against hEPO are developed. We used
rhEPQO as antigen for immunization. The spleen cells of the immunized mice were isolat-
ed and fused with myeloma cells X63Ag8. 653. Hybridoma cell supernatant were
screened for the production of anti-hEPO Mabs with ELISA, using purified rhEPO ab-
sorbed to 96-well PVC plates. One Mab is IgG1 with K, of 5. 53X 10 ""mol/L, while the
other is IgG2b with K, of 1. 34X 10™*mol/L. Both Mabs can recognize rhEPO and hu-
man urine EPO of patients with aplastic anemia, They are proved to be specific to thEPO
by ELISA and Western- blot analysis. They can be used as ligands of immunéafﬁnity
chromatography for the purification of hEPO from urine of aplastic anemia patients or

the supernatant media of the transfected mammalian cells.

Key words Monoclonal antibody (Mab), human erythropeietin (hEPO)
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