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INTRODUCTION

Tumor necrosis factor (TNF) is a central mediator of inflammation and
key target for intervention in infl such as rh toid

arthritis, psoriasis and Cohn's Disease. The currently approved protein |
therapeutics directly target TNF and inhibit binding to its two receptors. |
We have recently humanized a mouse anti-human TNFR1 monoclonal |
humanized |

antibody exhibiting TNFR1-neutralizing activity. This
antibody (1Z106.1) has been converted into an IgG1 molecule (ATROSAB).
Here we describe epitope mapping and functional characterization of
ATROSAB. ATROSAB binds with sub-nanomolar affinity to human and
rhesus TNFR1, but not to mouse TNFR1. Furthermore, ATROSAB
completely blocks TNFR1-dependent apoptosis of Kym-1 cells and
interleukin-6/8 release from Hela and HT1080 cells, respectively.
Importantly, TNFR2-mediated signaling is not affected, confirmed by
TNF  and interleukin-2-mediated costimulation of interferon-y
production by T cells. The epitope was mapped applying chimeric
human/mouse TNFR1 molecules and several residues involved in

antigen binding were identified by site-directed mutagenesis. ATROSAB |

could be a useful therapeutic alternative in diseases already known to |

| clinically respond to anti-TNF treatment and particularly in those
. diseases where specific blockage of TNFR1 and maintenance of TNFR2
: function seems as a promising therapeutic approach.
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ATROSAB binds specifically to TNFR1 as shown by flow

cytometry analysis with embryonic fibroblasts (MEF})
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Characterization of ATROSAB L

(a humanized 1gG version of H398)

a) SDS-PAGE analysis of purified ATROSAB (4 ug/lane,
Coomassie staining) analyzed under non-reducing (1) or
reducing (2) conditions. b) Size exclusion chromatography of
ATROSAB (the position of standard proteins is indicated). c)
ELISA of ATROSAB and H398 for binding to human TNFR1-Fc.
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transfected with a) human TNFR1-Fas, or b) human
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ATROSAB binds to human and rhesus TNFR1, but not
to mouse TNFR1. ELISA of binding of ATROSAB and
H398 to purified human TNFR1-Fc, rhesus TNFR1-Fc
and mouse TNFR1-Fc. Binding of an anti-human Fc

antibody (a-huFc) was included as coating control.
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ATROSAB binds to the N-terminal
region of TNFR1. a) Epitope mapping.
of ATROSAB and H398 using wild-
type and chimeric human/mouse
TNFR1-Fc  fusion  proteins. b)
Sequence  comparison of the
identified epitope region (aa 1-70) of
human (huTNFR1), mouse
(moTNFR1), and rhesus (rhTNFR1)
TNFR1. Cysteine residues are
marked with grey boxes and the 2
positions (P23, Q24) analyzed by
site-directed mutagenesis are
marked by asterisks.

Structure of TNFR1. a) structure of
TNF (red) bound to TNFR1 (blue).
The identified epitope region is
marked in green. b) a single TNFR1
chain. The 2 positions (P23, Q24)
identified by mutagenesis to
contribute to binding of ATROSAB
and H398 are highlighted in dark
green.

SUMMARY

We have generated a humanized IgGl version
ATROSAB) of a murine TNFR1-selective antagonistic
ntibody (H398), which shows identical binding
haracteristics and sub-nanomolar affinity to both
uman and rhesus TNFR1,

the epitope was mapped to aa 1-70 in the N-terminal
| region of TNFR1,

TROSAB  completely  blocks  TNFR1-dependent
poptosis of Kym-1 cells and interleukin-6/-8 release

The affinities of ATROSAB (a,b) and H398 (c,d) for human (a,c) and rhesus (b,d) TNFR1 were determined using
immobilized TNFR1-Fc. ATROSAB bound with sub-nanomolar affinity to human and rhesus TNFR1-Fc, similar to H398.

apoptosis rom Hela and HT1080 cells, respectively,

i RaiaEan cross-reactivity to rhesus TNFR1 opens the way to in
| vivo evaluation of ATROSAB in relevant disease models
|in non-human primates.
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antibody antigen Rmax(H2) Kon(M-1s1) Kor(s™) Kp(M)
ATROSAB huTNFR1-Fc 466 3.8x 10 1.3x10* 35x 1070
ATROSAB rheTNFR1-Fe 349 6.9x10° 6.7x10° 1.0x 100
H398 huTNFR1-Fc 45.4 31x10° 7.0x10° 23x 1070
H398 theTNFR1-Fc 304 24x10° 1.0x 104 49x 1070
| Affinity determination by quartz crystal (acm) using an Attana A-100 C-Fast system.

< TNF
- huigG

- AIROSAB
o HI9s

1L-6 [pgiml]

t

o huigG
-»- ATROSAB
O HiSs

1L-6 [pgiml]

0 10¢ 10"

L
© 10 10° 10¢ 10" 10°

”inhibition of TN F-action

10' 107

nt)

10°

cell viability (% of control)

10!
antibody )

TNF-induced secretion of

E

BO00Y o e IL-6 and IL-8.
- TNF induced secretion of
6000
'E* - IL-6 from Hela cells (a)
. and IL-8 from HT1080
5 cells (b). Incubation with
2 2000- ATROSAB and H398 in
absence of TNF resulted
only in a marginal
o RS ey S Bl i St P induction of  cytokine
(oM] release.
d) 5000 Inhibition of IL-6 and IL-8
secretion by ATROSAB
4000 and H398.
f i ATROSAB  and  H398
E o inhibited TNF-induced (1
% 2000 ng/ml) iL-6 (c) and IL-8
= & huigG (d) secretion in a dose-
10004 = ATROSAB dependent manner.
O H398
ol
10° 0 10% 10t 10° 10t 10¢ 10

antibody (M}

% Inhibition of TNF-mediated
B cytotoxicity (1.25 ng/ml TNF) on
M Kym-1 cells by ATROSAB and

O H398

H398 (0.5 uM each). Cells were

analyzed after 6 h by crystal
violet staining (n = 3).
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