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Analysis of the Tumor Necrosis Factor(TNF) Receptor of Various Tumor Cells

Hiroshi NEDA
Department of Internal Medicine (Section 4), Sapporo Medical College
(Chief : Prof. 1. Urushizaki)

The existence of TNF receptors on TNF sensitive tumor cells was elucidated by specific binding
assay using radioiodinated human recombinant TNF (*»I-TNF).

A close correlation (r=0.855) was shown between the receptor number and the susceptibility of
tumor cells against TNF.

The cytotoxic activity of TNF was quenched by anti TNF monoclonal antibody (IV3-E), which
inhibits the specific binding of TNF to its receptor, indicating that the formation of TNF-receptor
complex is a required process for its cytocidal action.

We further extended our investigation to identify the TNF receptor on the KYM cell membrane
by cross-linking the ""I-TNF with the presumed receptor site using disuccinimidyl suberate (DSS).
Four radioactive bands with a molecular weight of 145K, 50K, 35K and 17K daltons were observed
on SDS-PAGE. The latter three bands corresponded to the trimer, dimer, monomer of TNF, respec-
tively. ) '

The 145K dalton band represented TNF-receptor complex because it was eliminated by the
addition of excess cold TNF or IV3-E antibody.

A radioactive peak with 145K dalton was also confirmed by gel filtration chromatography.

Since the molecular size of native TNF as estimated by gel filtration was 50K dalton consisting
of three identical peptides, the molecular weight of the TNF receptor itself was calculated to be 95K
dalton. (Received January 13, 1987 and accepted January 26, 1987)
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I, PIE# e b recombinant TNF #/v,
b P sk KYM B o R B ic 53 % affinity
cross-linking #3 = 7a\», TNF receptor D[HEXE
ZIcDTHET 5.

2 BRrHE
2.1 =B #E

v + recombinant TNF (LLF TNF) i3jefbi T3
Bt et I p 1R 217, TNF &tk 2.3 ik~
MR =38 T L-M #ifgi s L 50%cytotoxicity
ARt EESY 1uit(U) & L1

HF B kS 3% 0w B W 7o EE 3% ¥R 13 Eagle’s minimal
essential medium (Eagle MEM, = » &), PPMI-
1640 medium(GIBCO) % ©f DM-160 medium
(KYOKUTO Pharmaceutical co.) D 3&TH b,
#pa R meE (FBS) 13 Flow laboratories #: (CAT.
No.29 « 101 « 54 North Ryde, N.S. W., Australia)
I AL, 56°C, 30 ZIEEMLBERL .

Isopaque (1 EE# 5, glutaraldehyde, o-phenyle-
ne diamine iz ¥ v & {k.%, bovine serum albumin
(BSA) 1 K 111k &, polyethyleneglycol(M. W.
3000) (xSigmatt L v FThLHBEAL .

Cross-linker ‘¢ L T disuccinimidyl suberate
(DSS, Pierce#). % fv- .

Ficoll, Percoll, Sephacryl S-300 superfine,
electrophoresis calibration kit & ¢F gel filtration
calibration kit vt Pharmacia # X v AL 7.

3H-TdR (specific activity 21.0 Ci/mmol) ¥ X
OS] 2 3% TNF {F 8L o 72 & © Bolton and Hunter
reagent (4000 Ci/mmol) i3 Amersham Interna-
tional plc. (Buckinghamshire, England) & v B A
L.

2:2 Ml E

Poexg s LTV 9o e M EEMiakk L EE
EhLELEERE 2 BR O~ v A0EEMak 3 &
% Tablel = L7, KYM-R RO L-R#ifgirrhz
n KYM, L-M #ifa a4« BB 4 L7 TNF £4&
T AU/ml-5x10°U/ml) CEEXBEIERLZ = —
=v 7Lt TNFEHETHS.

ZhbirdxT Table L ik/R L0 #MER X v S %
2, UHRSTHR L. BEE> B EEMK
A BN B IR (AML) file, BEMlao2ET
b, TRENKBIMZOREKD S Kedar 5, Sykes
52y iz eV, Ficoll-isopaque # 7- i3 Percoll
discontinuous density gradient ‘T4 B 7o,

HL-60, KM-3, RPMI4788, K562, REH, HMV-1,

" FLIRERE

HeLa, B-16 #ifak OEBE > LB BB O EE
VHEEREYE b LC 10%FBS, ~=< U+ 100 unit/mi, #
F =4 v v 100 mg/l % 4 ¥y RPMI-1640 %, L-M,
L-R# fa o 5 3% 13 10%FBS i Eagle MEM %,
KYM, KYM-R a2z 20%FBS, <=1 v
100 unit/mi, » 5 <4 > v 100 mg/! %5ty DM-160
¥R, fkEEE 7 5 2= (Falcon#, 3024) w#T,
37C, 5%CO, DE&METCRI LT, BEHERITIHIE 3~5
Hiw 1EA# L, Miao 425 % (3K trypan blue
dye exclusion Bz & » XEFEHME T TR L 1o
7eds, = o5 HL-60, KM-3, K562, REH R Ue
b AN BN O IR EE D B R EERR
THLHH, MoMHBEITTRTEEY A 29T 54
EHYBEL O
2.3 HERREEHORAEE

TNF offifagEd o jlE A EEfac o T
dye-uptake #:2°, % # M1 2 @ o\ € *H-TdR
uptake fHEE? Ttk = - .

Dye-uptake 3 CIiTZERIAIIE % 1 X 10° 8/ ml o 53%
L, 0O 100ul # 96 well EEEZ v — F(ER~<—7 7
A4 b, MS-3096F)ic &g E D TNF B 1006/ &£ L
Lichnz, 48 BREIESEL -

BT 1%, 25%glutaraldehyde #¥K 20 1l %0 %
15 S REEE, XK¥, EZEL, 0.05%methylene blue
B THRB L. ok, 0.33N HCIERK 200 1! %
fn% ELISA analyzer (SLT-LABINSTRUMENTS
#, EAR400) %A\, & 665 nm CHRIEEEREL
7. Yeytotoxicity @ HICITRA A Ao

%Cyt"t""iCiW:(l‘Tﬁ%ﬁ%%@%ﬁi)x100(%>

SH-TdR uptake fHE & % dye-uptake % & Rk D
v 42 B, SH-TdR1uCianz 25126
K5 pulse label % = 7c - 72 (&2 48 IEHD. T
Whas o~ —~z2x —(LABO MASH#) T/ 5 A7 4
NE—FZEIRL, WY vFV—v a VATV E —
(Beckman #, LS-250) Tx oM HE®ELZAEL
1=, Y%cytotoxicity (¥ dye-uptake ¥k & [& #% i TNF
JEMIP AR A R CHEM L.

£Hiao TNF @&, RBRCRIE L L-M [k
D Yceytotoxicity kT AHEE L TH bbb L.

2.4 TNF receptor ¥ DB

2-4.1 5] 4= TNF >S5l

129] = = TNF o {F #4 (3, Bolton and Hunter
reagent # i\ C, Bolton 5® 0 FBKICEEL TR It -
fo. Boiue SUER TNF o HiEME 2.7 X10° cpm/
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2.4.2 binding assay

fHfaz=mo TNF receptor o binding assay i34
MRz oW, TRy 12well BB L -+
(Coster #:, Tissue Culture Cluster) o £ well iz
4~5X10° B30Iz, 24 BEfEEEELC. BEETHE,
0.1%BSA 0 medium T 3 EEE L CE LR 5X10°
Hofmia% 12 TNF X0 3.7 uM o3k, TNF
E LRI AT, 1A vFE = ~— b LT

o, 1%FBS iimediumc3@#%k&®H L 0.5M
NaOH ot 2 h 5 filaRmic & L e latiEk %
y—-counter (Compugamma #, LKB-1282) T | &
[

AR\ T Eppendort tube iz &A% 5 X
10° @3>z, MAEOLEE% 2,000 85 5&E D, B
FRREDEL TR I oS, MoBRIFAEEMRE
IZHEET .

2.4-3 Scatchard plot analysis

MMM EB 72 b o receptor , R UK EFEHIT
Scatchard plot analysis® iz X h R 7.
2.5 ik b TNF £/ 70—+ N0 ESl Y enzyme

linked immuno sorbent assay (ELISA %)
2:5-1 #ik b TNF €/ 2 a—7L$iEk (IV3-E,
IV3-F) ofEsl

Balb/c = v 2 (i, 688 KM, TNF1x10°U/
0.5m/ & Freund’'s complete adjuvant 0.5 m! % &
UCPESI L 7= emulsion 0.2 m/ % 2 JBERT 3 @5 E
L, 0 1 BBIHEsFE Az, L TNF =7 =
P57, S L PEfE 3 Btk TNF1x10°
U/0.5m! ZJEREAFES L 7. BEAEE3 R IE
BafmE L, S8l B 1X10° @& Balb/c = v
A B 3k B 58 E M Ba #k P3/x63-Ag8U1, 2X 107 {8 %
Kohler and Milstein®® o 5 % i ¥ 1 T poly-
ethyleneglycol # B\ fifggt& &/, 2T, 10%
FBS it HAT medium (1x10-*M hypoxanthine,
4%107"M aminopterin, 1.6X107°M thymidine % &
AT RPMI-1640) w4, 12wellEE L —
(Nunc ) L, 14 HREFEEE L. £0%, 3B
M fg © 10%FBS sn HT medium (1x107*M
hypoxanthine, 1.6x107°M thymidine % & A 7
RPMI-1640) % B\ CREBRRATHR TRV EL, ~1 7
V) V- <D D bt well DEE RiEh DT
TNF itk B &%, #%ak35% ELISARTR7 ) —=
V7B, BEGHFRECIIzr—=vsL,
v+ TNF =/ 7 v — > A0k (IV3-E, IV3-F) %

EEHAEz:T 5 TNF Receptor o f&#7 307

HEFBEAATY N = w—-vhBTLi.
2.5.2 ELISA

TNF o E A3, %well~ 1 7 = 7 L—+
(Dynatech #, Immulon I £ well iz, phosphate
buffered saline (PBS, pH 7.4) T1x10°U/m{ =5
#® 17> TNF % 50 u! ¥o51%, 4°C overnight &L
Tk Z/cote. PBS pH7.4, 0.05% Triton X-100
(BeERR) 200 ul T 3 EIEEH®, IV3-E, IV3-F o~ o1
7 U ¥ —-= L, negative control I (109% FBS
RPMI-1640 medium) & 0® positive control(#; TNF
=7 AP 24 well iz 50 ul $onz, HRT 1K
HIRIL 3 E .

T O, BB W C3MEBEH L, horse raddish
peroxidase #ZZ & ¥t = v = IgG # & (v #, Cappel
Laboratories #:, 1,000 f5# %) % 100 u! 20 %,
FRT1IBERGES . EEoBEL AT 3|
PRk, XBY¥% (14 mM o-phenylene diamine, 3
mM H.0,, 50 mM citric acid, 100 mM phosphate
buffer, pH5.0) % 150 ul 2%, HI&T 305K
x, KIGEIERE E LT 4.5 MH,SO, %% 50 1l 3
DOz, 492 nm ORKLELZRIEL L.

2.6 fHREEBEOSEE

KYM s o fifaE %2 Thom 52 ok T4
BEL T,

KYM #f B2 5% 10® {8 % harvesting solution (0.05
M boric acid, 0.15M NaCl, 1 mM MgCl,, 1 mM
CaCl,, pH7.2) 40 m!/ T 3@ 800g5 4D, BI|%
BoRTZ LT X b &, extraction solution
(0.02 M boric acid, 0.2 mM EDTA, pH10.2) #*
20m! hnz, 10 SEIK%& T € voltex mixer (TAIYO
BUSSAN) #HB#H L. o, 0.5M boric
acid, pH10.2 % 1.6m/fm %, Fres 4 MR L,
nylon gauze (average mesh size 900 gm) T J& 38
%, 2°C, 450210 ZREELL, £ EEXI LI 2T,
1,200 g 30 AR L L. ZoikB#% PBS, pH 7.4,
2.5ml TEE L, 35% sucrose jn PBS, pH 7.4, 10
m/ CEBH, 2°C, 24,000 g1 B0 (B 78,
SCRZ0I3B .0 L, BT = — 7 i Bk
o RKEHSBEY D L. COEEASEY XS
i~ PBS, pH7.4, 5m/iz¥Mg L, 2°C, 100,000 g 10
SFEEOL, ToEyy KYM fifaofilaEEn &
L 7.

2.7 Affinity cross-linking

WL TNF & KYM #ifaE & H o affinity cross-

linking 1} Kasuga 5% OHBEICEL, —HFHELTE
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MM % 1% BSA % & A7 assay buffer (100
mM Hepes, 120 mM NaCl, 1.2mM MgSO,, 2.5
mM KCl, 1mM EDTA, 10 mM glucose, 1.5 mM
sodium acetate, pH7.8) T2mg/ml iz L =D
B, =D 100 pl % STEz TNF 100 2! & 4C, 2 B5RS
A vF a2 ~— %, assay buffer 600 ul iz, 4°C,
10,000 g5 SMEL L. TOWBHEH LU D
dimethylsulfoxide T8 % L 72 DSS % » 1 mg/m!
DEEH200p] THRFEREIDM 702 X 5z,
4C, 155 M1 v F=~—1t L . & o, PBS
pH7.4, 1.5ml #fnz, 4°C, 10,000 g5 HEDEL,
%5|% 3EHR D IELELRIIBIICE 51z 100 4l ©
PBS, pH 7.4, 1% Triton X-100, 0.1% BSA, 5
mM EDTA, 1mM PMSF #in%, MlaEES %2
Bl
2.8 SDS-polyacrylamide gel electrophoresis

(SDS-PAGE)

SDS-PAGE (3 kB Maizel®® o5 514t - 7.

2+7 caffinity cross-linking U aJ#{k L% KYM ##
Bl E G 10 1l % %8 o SDS sample buffer (0.125
M Tris-HCI, pH 6.8, 2% g-mercapto ethanol,
2% SDS, 10% glycerol) LEFIL, 100C, 35 Mo
B AR R IRk S L,

Running gel 1z 1.5 M Tris-HCI, pH8.8, 3.75
m/, 30% acrylamide-0.8% BIS {E & # 9.99 m/,
10% SDS 0.3 m!, TEMED 0.02 m/, 10% ammoni-
um persulfate 0.1 m/, 2% & /K 16.12 m/ 51 30.3 m/
Jp, 10X14x0.1cm o slab gel plate AC{L¥ES
XS L #-. Running gel &\ & L #-1%, spacer
gel #EE L, [[geliz coomb TREERERL ~.
Spacer gel ® fE# o 723 0.5 M Tris-HCI, pH 6.8
1.25m/, 30% acrylamide-0.8%BIS{E & #% 1.0 m/,
10% SDS 0.1 m/, TEMED 0.005 m/, 10% ammoni-
um persulfate 0.1m/, 75 @ 7K 7.6 m/ o §+ 10.0 m/
LZEEA I

ENL, AEEZRBECRMNL DL, 0.025M
Tris, 0.192 M glycine, 0.1% SDS, pH 8.4 %% B/
buffer & LTV, 150V, 4 BB T /-,

BT #, B 110.5% Coomassie brilliant
blue R-250 ¥ C 1 Befdlk 2 75\, -\ T 10% acetic
acid, 10% methanol B ClRE L. S FEITREEHNC
¥ &) L 7 electrophoresis calibration kit (phosp-
horylase-b: 94K, BSA : 67K, ovalbumin : 43K,
carbonic anhydrase : 30K, soybean trypsin inhibi-

B FLBRE R

tor:20.1 K, e-lactalbumin:14 4 K) # =—# —%&
BELTHEHLA

B L7 At s, kodax X-Omat AR 7 4 4
»% s, autoradiography # 3 = 75 - 7.

2.9 FLigB%

2:9.1 Sephacryl S-300 column chromato-

graphy

Affinity cross-linking #% o 2’1 2 TNF-recep-
tor complex &, & & A U % elution buffer (PBS,
pH 7.4, 1% Triton X-100) T3¥#{k L 7z Sephacryl
S5-300 column (1.5%52cm) L, mMHET.5
ml/kF, 43 volume 1.5 m! TH# AJEBL, K45ED
HEHEM 2 BIE L 7e.

£ 4@ o molecular size (3 gel filtration calibra-
tion kit (BSA : 67K, ovalbumin : 43K, chymotryp-
sinogen A : 25K, ribomuclease A:13.7K) % ~ —
N —EEELLTCTEHL .

2.9.2 High performance liquid chromato-

graphy (HPLC)

Native TNF o5 €813, TNF 2557 U»PBS,
pH 7.4 CFRELUIEREY — S HEEERRES v < b
75 7 4+ — A HLC 803A column iz@sinl, ¥iE 0.5
m{/%, 43 volume0.5ml T AERBL, Z4ED
Ao R U'KYM Hifgiz 54 2 MlEES 2 BIE L 7=,

£ 43 > molecular size 1% 2.9 1 KE L TEH L
7.

3 & S

3-1 L-Mimfagkmm~o “IiZE8 TNF &2 0&R
HE(L

0.4nM o ] 3 TNF % 7x10° o L-M #ifg &
JICRUACTA vEF a2 ~<— 1+ L, BEMCHEICEES
L7 TNF &%, HMENEHI VD EHRLL. 37CTiL, MM
faEm~o TNFFE&E, 1 vxa~—v= VEiA
30~60 5THINL, 7TX10°EOMAES v 7.2 fmole
o TNF 2MEA L7228, 90~120 5 TF oA (down
regulation) A3 Ltz (Fig. 1A).

—74, 4CTIE, 1vF=~—a VERIAT 30~60 &
TS TNF Bi1275 b —rkoZL, 7X10° EoMas -
b 6.9 fmole ©» TNF 234 L7 (Fig. 1B).

DEo#ER X », TNF o binding assay ¥, 47T,
60 BDEETTERILSZ L& LT
3:2 L-M#faxkE~on »I&8% TNF &8s

L-M f#fagicxt3 % TNF &R ticount, *I
& TNF x4 5 3FEg# TNF, — .2 albumin K¢
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(A)

TNF bound, fmoles/7X10% cells

60 120

incubation time (min.)

180

B 515 TNF Receptor oy

309

(B)

TNF bound, fmoles/7X 105 cells

180

60 120

incubation time (min.)

Fig. 1 Time course for '*I-TNF binding to the surface of L-M cells at 37°C (A) and 4°C (B).

mouse IgG

100

_______ A

mouse albumin

% ***|-TNF bound
3
1

0.1 1 10 100 1000 10000

protein concentration (nM)

Fig. 2 Specificity of TNF receptors on L-M cells.

L-M cell

XY
<

total binding

—
o
1

non specific binding

TNF bound, fmoles/5X10° cells

1 2 3 3
TNF (M)

5

<~ A IgG OB EIEREEE Lie. WIES TNF iox
LC, albumin, IgG O¥INTIIEEEOIE A 70<, FE
128 TNF o %hn© o 248 & o #1H 23385 bt (Fig.
2).
3:3 TNF 554 L-M #ia% U TNF g5 L-R
#Hi3 o binding assay

¥, TNFERZ#HHKTHL LM#RETZD
TNFEI % TH % L-R #fg % A\, binding assay
BRItk

BRI Z N F 1 0.02~5 nM F o &3 TNF
FEU3.7uM o FEE# TNF % i1 2 T 18 7 total
binding I ¢* iz non specific binding curve % Fig. 3

L-R cell

—
(e
1

(81 ]
L.

TNF bound, fmoles/5X10° cells

1 2 3 4
TNF (nm)

(&

Fig. 3 Binding curve of TNF to L-M cells and L-R cells.
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2 -
2 ~ r=0.855
8 5 °
w ) y=130.3x—86.4
= 5
x 10+ receptor/cell Kd -
[Ty} X
- 600 ] 8.5x107°M ~
% 10
P -
3 s
9 o
g 3
< b4 e
Q LL
& z
% -
c
3
2 T T
0 50 100
1 L} L{ 1 ] L. %
2 4 6 8 10 Cytotoxicity
Fig. 5 Correlation between the receptor number and
5
TNF bound, fmoles/5 X 10°cells the sensitivity of the tumor cells.
Fig. 4 Scatchard plot analysis of TNF binding to L-M *: Cytotoxicity means relative cytotoxicity
cells. against the cytotoxicity of L-M cell determined
by inhibition of *H-TdR uptake or dye-uptake
assay.
Table 1 TNF receplors on the surface of wvarious tumor cells.
Cell lines or TNF receptor evtotoxicity *
cells number/cell  Kd(x107"M) ¥y y
Human
KYM® myosarcoma 15,300 4.0 98.0
HL-60® Acute promyelocytic leukemia(APL) 11,800 2.4 88.6
KM-39 Acute lymphoblastic leukemia(ALL) 17,400 3.3 85.3
RPMI4788®  colon cancer 2,700 7.1 54.2
K562¢ Chronic myelocytic leukemia(CML) 7,200 3.2 32.7
REH® Acute lymphoblastic leukemia(ALL) 3,600 2.1 28.4
HMV-1¢ melanoma 800 6.3 9.8
HeLa" uterine cervix cancer 1,200 4.8 4.8
KYM-R TNF resistant cell line n.d.** n.d
M. Y. M 37 Acute myelocytic leukemia(AML) 3,200 7.6 34.2
S.F F 57 gastric cancer 4,700 5.9 32.6
Mouse
L-M# tumorigenic fibroblast 10,600 8.5 100.0
B-169 melanoma 4,700 6.0 79.4
L-R TNF resistant cell line n.d. n.d.

* relative cytotoxicity against the cytotoxicity of L-M cell determined by inhibition of *H-TdR
uptake or dye-uptake assay
** n.d.: not detectable
Cells were kindly provided by
® Dr. M. Sekiguchi Dept. Path. Can. Res. Inst.,, Tokyo University
® Dr. M. Sato Dept. Int. Hematol. Med., Jichi Medical College
@ Dr. K. Kikuchi Dept. Path., Sapporo Medical College
9 The Fujisawa Pharmaceutical Co., Central Institute
¢ The Mochida Pharmaceutical Co., Institute
P Dr. K. Fujinaga Dept. Can. Res. Inst., Sapporo Medical College
& The Asahi Chemical Industry, Institute
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aRL 7.

L-M #RCl, MECH bhezE R Hh specific
binding curve 738 b7y, —F, L-R#AR T
BIERIALRT, BREIFESIFEDLRIh T

L-M i1 Ba 3£ | @ TNF receptor ¢ % Scatchard
plot analysis CfEMT L1 & 2 A, MiBB1ELI-H D
receptor #13 1.06 X 10 B CAE&E F£11 8.5 x107°M
TH-7 (Fig. D).

34 BEBEMBDHOTNF receptor #x TNFRESM4

ZoT, e b, <y AEEME 12 RRERE
LB EEMIE 2 a2 s s L, TNF receptor #
DRIEHEB 7\, MREEME L OB oW TRE
L7 (Table D).

£HABE D receptor #i2, HEite A Y v kg
s (ALL) i3k KM-3 fifao 17,400 B & PER
Bob ot ChEVWEREICHh Y, BEROCSEEHYE
B (AML) 22 SEESCEEMR L hE
4,700 18, 3,200 {H receptor DFEENHER I NI,
fREeER (kd ) T 107°M a4 — &~ TER
WERD LT - .

Fto, MfaH7- b O receptor & TNF Bz iy
EVHEEE (r=0.855) 2388» bLht: (Fig. b).

35 #ik b recombinant TNF £/ 2 o+ — e
(IV3-E, IV3-F)»* TNF > #ilaEE=M 152 5
=g

3:5:1 IV3-E, IV3-F §itk ¥ TNF mizait

IV3-E R0 IV3-F #iifk & TNF oA EoT,
E M L TNF & #iv » TNF~ 2 2 i E % 8\,

'25|-TNF added
with V3-E

"2 - TNF

[EEMmRIC i+ 5 TNF Receptor o f#&H7 311

o-phenylene diamine &1~ »v 2 1gG Hifk (¥ )
% 2 ki & L7z ELISA (i CRIFE L 7.

IV3-E, IV3-F fitkoEMH{t TNF e 555 E
(Aue) 13T %1 1.220, 1.015 & negative control o
0.436 12 H~TE <, positive control TH AH L +
TNF = 2 HilfiE L AEDHETH TcZ Linh, HE
WTINF LEEEEYHET S LRI (Table 2).

3:5-2 IV3-E, IV3-F #4k6 »°* TNF & receptor @

BEII5A5E

IV3-E #ithstdr (32 xg/ml) RO IV3-F Hiifds
(32 pg/ml) T, PLiE# TNF » AV, KYM #ifa
©ext3 % binding assay #3&Z7c\yy, WAL TNF &
receptor DIESICE 2 HEHERRE L.

s ge TNF ioxf LT, IV3-F HEEToiiRke
O 2 b Te s - fepiex L, IV-EFREET
= TNF & receptor DR S IELICHEE IR
(Fig. 6).

Table 2 Specific binding of anti-human recombinant
TNF monoclonal antibody (IV3-E, [V3-F)

to TNF wmeasured by enzyme linked immuno
sovbent assay.

sample Absorbance(492 nm)

IV3-E 1.220

IV3-F 1.015
Negative control® 0.436
Positive control® 1.196

2 10%FBS-RPMI1640 medium
® Anti human TNF anti serum (1,000times diluted with
PBS pH7.4)

25 |-TNF added
with V3-F

v
E
o 6 6
S 44 4+
c\
39
0 0 2- ’/’
£ -
L« P
i ===
T T 7
2 4 6
TNF (nm)

to KYM cells.
binding.

TNF (nM)
Fig. 6 Effects of anti-human recombinant TNF monoclonal antibody(IV3-E, IV3-F) on binding of **I-TNF

TNF (nM)

The solid lines indicate total -‘TNF binding and the dotted lines indicate non specific
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3-5:3 1IV3-E, IV3-F #i1ds* TNF o EE 141
52588

IV3-E Hitd R O IV3-F #itkn TNF o g EmIz
bz H8 %%, KYM fifaaEnfifa & Liciifatg s
KB TF~7z 100 U/ml o TNF gz X o e L
72 TNF Bh#E ) O IV3-F Hiff s (32 ug/ml) BT
13031F 100% 0 cytotoxicity 2352 bz xf L,
IV3-E fifsans (32 ug/ml) #Ti12 TNF ofiflatsE
e sEe g S e (Fig. D).

3.6 Affinity cross-linking (= & 5 1425 TNF-
receptor complex M5

3-6-1 SDS-PAGE

KYM fpapEsE G & 212 TNF % affinity cross-
linking L7-0%, SDS-PAGE #% autoradiography ©
FRFT L e,

B s IR TNF 2 in 2 5 &, 145K, 50K,
35K, 17K iz band 758 H 7z (Fig. 8b).

Z» 5% 50K, 35K, 17K o 3 A dband (3 21 £
TNF o Z % cross-link L 72341 % 32D bt (Fig.
8a)7=#iz, TNF o3 oo trimer, dimer, monomer
LEZ bR

100+

% cytotoxicity

TNF TNF TNF TNF

= *#H B
with  with
V3-E V3-F

Fig. 7 Effects of anti-human recombinant  TNF

" FLBRER 3E

—75, 145K @ band (% 3,000 5:8% O I TNF
HHLNLDMZ S L2k hEKLE (Fig 8c).

%z, TNF o receptor ~D#E & HEST % IV3-E
YitE% Fvs, 145K o band o Btk a T~ 145K
band (3, IV-EHifdxH 50 UdNzsb L2 bl
Ltz bk, PLEEZ TNF-receptor complex %
KBLL T 5o L HEE I (Fig. 9).

3:6:-2 HILiEEE

X bz, = o "Wl TNF-receptor complex ™
molecular size %» Sephacryl S-300 column % i\ 7=
FAEEE TR L., ToiEE, void volume & i1
Az SDS-PAGE + Az 145K o 6701 & o
v — 7 iR bhite (Fig. 10).
3.7 Native TNF o 4°)Lj&18 profile

Native TNF 2 &#EWik7s v~ 275 7 4 —THiH
L, FDOESFEIZOWT Ao SO KYM Hiifa 2 2R
fa b U cMifaEmollERs 2> 7. Fig 11ITR
T X512 TNFiz—lgtor —27 L LTHlEEh, ~—
h — & & H#T % & molecular size 50K 12 G v —
7 BRRD BRI,

+«— 145K

2. TNF membrane membrane

protein protein
+ +
125.TNF '25|.TNF
4
excess cold
TNF

monoclonal antibody (IV3-E, IV3-F) on
cytotoxic activity of TNF(100U/m/) against
KYM cells.

Fig. 8 Autoradiogram showing the affinity cross-
linking of 'I-TNF to membrane protein from
KYM cells with or without excess cold TNF.



fEEMI- 3135 TNF Receptor o f##7 313

56 (2) 1987
145K —
116K — 500
92K —>
il 669K 232K 67K 137K
VYo ¥
45K 145 K
€
Q
31K © 2504
membrane membrane
protein protein
128 + + 0 ] T L ; |
I-TNF  '25.TNF 0 30 60 90 120
£
V3E Elution volume (me)

Fig. 10 Elution pattern of '*I-TNF receptor complex

Fig. 9 Autoradiogram showing the affinity cross-
linking of '®I-TNF to membrane protein from on Sephacryl 5-300 column.
KYM cells with or without anti-human
recombinant TNF monoclonal antibody (IV3-

E).
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o
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Fig. 11 Elution pattern of native TNF on HPLC column chromatography.



314 R’ H

4 % &=

TNF i3 2 EEHa 0 &7 HE spectrum 2o\ T
i, chicEBEEEMEEAVTRFHEIRTED
TNF 303 ) ¥ — %82 T, b, =7 2DEEM
iz e EN A RIET 5 2%, T ORTH BB
OREEI X - TERDZ BTV 5Y. Zo TNF
X B RS o L, BRI R D TR EE D
SE#EETESMBECKECTLERIATED, 0
origin 5 MBI L » T—EDEASA BT
WL,

shET, tok5i TNFioed RS »HEET
BL0L LT, D TNF @@ tflacfindss,
o kEFo TNFE#EAME T 5% 2 &, 2) micro-
injection Iz X b EEMIEEH 5\ M TNF 4
ALTH cytolysis Bz b/ 30 = b, 7= 3) IS
#f% B Hh U protease LT % & TNF i+ 5
BEE MRl R T 5% = Las, MM TNF
receptor DFENEEI T X 12,

Lo, I<EAEcREIhi TNF 2% bhich -
fotedd, bako X 5 ingx DEEREIC S bbb iT, TNF
receptor DFLEITZ N F THESR OB A H s s - 7o,

Z T, RBFFRCIE, v b recombinant TNF % H
V, ¥TEEe BB S, BEENLEBLE
BHifR2BRO~y ABEBMEKIELY R L L,
binding assay %3 = 7c\», TNF receptor #t &+ TNF
B & DB IO TRE L.

* o fE R, TNFRSZ ¥ o E % MM TNF
receptor WEEEL, ToHite r 3M Y v B IIR
Bk KM-3#ilg o 17,400 @2 5 v + RAEEHFE
HMV-1 #Hfgo 800 B F TR DA T 2 &AM A Bk
ot ERBEERUAMEEREHIMFEE Y HEE
BrrEZMRETL AL 4,700 @, 3,200 80
receptor 2 FEFE X 7o,

Z b receptor DEEEEFER T -FTRD 107°M # —
&£ —TERIILONIch o Tehy, receptor # & MIaE
ENOBCIEECHEE (r=0.855) BEH LR,

7t¥s, TNF Pk cH 5 L-R fila g 0 KYM-R #
faweiz TNF receptor (2 F7EL 7k - 7o,

L 724> T TNF receptor ® £ E 2%, BIEME D
TNF o3 5 RENERETHRTO—2THBZ &
DIREE I .

Z Z &k, TNF & receptor # &% BET 5
IV3-E J 08 TNF [ receptor o & # = L 7 \»
IV3-Fo2@EEofie + TNF = 72— LHilEd

" FLIRER RE

Fv, TNF o +ElESR KYM o35 Ak
BEMI S 2 AEECOWTIRE L. ToER, TNF
BMBEROCIV-FREMLERE TEIE100%0
cytotoxicity Mg bivicmimit L, IV3-E HiauE
HTik TNF offfaEErZacipfish vl &
Dk, TNF »#HlRGEFRALYRET S5 2T,
TNF »EEMEEE O receptor & EET 5 2 LA
AOBETHHZ LEFEL T 5.

—75, TNF receptor Qo ERic>\T%, HE
Hdie <, Kull 5% piey 2580 TNF 2 /8y,
L-M #1491 3513 % TNF receptor »RIE&E %, +0
molecular size % 80 F7zi3 66K S #E LTV BT ¥
7ouo.

F vy, IEH v b recombinant TNF %
v, KYM# B oo & 3 w3 L ¢ affinity cross
-linking L#-o%, SDS-PAGE, autoradiography &
V' L EBE - 7oy, TNF receptor ®FE %R %
7o

BEE I 1 #3# TNF iz %5 &, TNF o trimer,
dimer, monomer [Z #5244+ % 50K, 35K, 17K LA#h iz
145K iz band #3805 & 7.

Z o 145K @ band 1, BF IR TNF B 500
TNF o receptor ~o#E &% fHZET 5 IV3-E filEnF
HEFCH%T B L2, TNF & TNF receptor @
complex THhH 5 Z L AVRE I .

% 7= = » TNF-receptor complex (¥, Sephacryl
S-300 column chromatography iz ¥\ ~C% 145K o7
OWHESEDOE — 27 L LTHD L.

% =T, receptor IZfEA L T\»5 TNF @ molecular
size #¥d~ % Hy©, native TNF & KHE7 = <
M 275 74 —T4 L. TNF 2 molecular size
50K oI —t v — 2 L LTS E 3, native /g
TNF i3 trimer & LTHEEL TS Z LB IR

7¢3%, TNF Bfk% cross-link U 7-Bi, trimer )
A1z dimer, monomer ¢ band % Z3.5% 7= FEH (3 cross-
linking 237"+ 7a 7z LRI Z i,

iR L b, EEHTNFS 512 TNFo
receptor ~DIESYEET AHE /7 7 v —F L HE
(IVS-E) oF4E T Tk L 7 145K o band 1t TNF
trimer & receptor @ complex T& 9, TNF trimer
@ molecular size 3 SDS-PAGE k50K th 5= &
%, TNF receptor © molecular size i3 95K & &E
i,

Lizhio T, ko> Kull 539 2R&E L 72 80 F 7otk
65K L iXB LT mR AR bhctl, ok iR
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ol ERPBONICEBRE LT, BEOFEALK
TNF %% crude 7e SR BTH - o2 LR E LA
BB - T o 2 & Db, Kull 238 Skt
W5 EE b, SDS-PAGE, autoradiography o {55
Bhofo &, B0 receptor icfE 4 L7 TNF o4F
BEYRETCE R o EIERL TV B EE2 bR
7.
Lk, TNF 2 EEMREEERYRET 210510t
TNF receptor (monecular size 95K) Y =2y Ny =
ThH, BEMHRED TNF B2 %1 receptor i 1o
HTEEIZERL TS E3BEL L.

5 & B

KREESHRGROEEE L v B EBEMEY WS
&L, PIE# TNF % A\ 7-. binding assay T
TNF receptor #DHIEE B 7\, TNF S Lo

MBIREET Lic. o 1@ TNF L v b fpfEe

Sk KYM #ifaf 2 /5 % affinity cross-linking L 7=
5, SDS-PAGE R O » L+ 88 ©M4#F L, TNF
receptor DEE AL, LITORKE LB,

(1) MfasRm~o L&z TNF #&811, 371CT
LA v Fa~N—>a v BtE 30~60 45 TR L 7o A%,
90~120 5T % D4 (down regulation) 73 5
fo. =7, 4CTIA vHr 2= a VA 30~60 &
T7 7 — PICELT.

(2) TNF @& # o EE## X TNF receptor 2
fF7E L, receptor ¥ & MRS E o Bz 11\ - HEES
(r=0.855) 233 5 iLie.

8} =%, TNF#&E#kktsHs L-R ROUKYM-R 41
Mz 3 TNF receptor i3 L e » 1.

LLbogER X v, TNF receptor o £E H\ EEHH
O TNF it 5 REM A BEET 5 EELHFO—2T
HDHIEHTRER NI,

(4) TNF o KYMla w33 2 Ml =,
TNF & receptor ot &% fEES 5He + TNF £, 2
2 — gk (IV3-E) = X b sz g 2 ate.

$7ck>t, TNF pireceptor L8322 Lit, TNF
ARG ES A RET S5 2T, VADBBRTHLE
L AR E .

(5) KYM e E A I3 TNF %0z % &
TNF Zodb oo trimer, dimer, monomer 4% 50K,
35K, 17K pA4b iz 145K iz band 38 Bt = o
145K @ band 1 1:BF0IEEH TNF R IV3-E #itk©
WEFT DL EWEET Sz &6, TNF-receptor
complex TH % & x L.

[EEMi 517 5 TNF Receptor D& 315

(6) Z7-, native TNF @ molecular size &% %
hrm=t 757 —THRELELZS, trimer(50K)
ELTOHZFEL T,

LlEo#ER2 5, TNF receptor » molecular size
295K (145K & 50K m3£) CH B L AVRB I his.

ez Awdich, HIFEEY O HRE TR -7
RBP4 B, BB —PEE, HENETRRBIH%
BB L ET. iR L THEIIEE R
TEONToARBENBIEE 4 B, BUEBSER OHEH
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