
C0008 ON203
KD , nM (SD) 3.5 (0.4) 6.1 (2.3)

ON203: A new antibody targeting the oxidized form of macrophage migration inhibitory factor 
demonstrates antitumorigenic activity in preclinical models

© 2022 OncoOneReferences
1 Calandra and Roger, Nat Rev Immunol. 2003 Oct;3(10):791-800.
2 Mitchell et al., Proc Natl Acad Sci U S A. 2002 Jan 8;99(1):345-50. 
3 Osipyan et al., Drug Discovery Today. 2021 Jul; 26(7), 1728–1734.
4 Funamizu et al., Int J Cancer. 2013 Feb 15;132(4):785-94.
5 He et al., Mol Med. 2009 Jan-Feb;15(1-2):1-10.
6 Krockenberger et al., Anticancer Res. 2012 Dec;32(12):5233-8.

7 Meyer-Siegler et al., BMC Cancer. 2005 Jul 6;5:73.
8 Ren et al., Ann Surg. 2005 Jul;242(1):55-63.
9 Roger et al., Front Immunol. 2017 Jan 25;8:26.
10 Thiele et al., J Immunol. 2015 Sep 1;195(5):2343-52.
11 Schinagl et al., Biochemistry. 2018 Mar 6;57(9):1523-1532.
12 Schinagl et al., Oncotarget. 2016 Nov 8;7(45):73486-73496.

ON20
3
C00

08

Iso
typ

e I
gG

ON20
3
C00

08

Iso
typ

e I
gG

0
20
40
60
80

100
120

No
rm

al
ize

d 
O

D4
50

nm

oxMIF

redMIF

5 10 15 20 25 30
0

5

10

15

20

25

Retention volume (mL)

m
A

U
 (2

80
nm

) C0008
ON203

C0008, is a mAb produced in our lab with the identical
sequence as imalumab but devoid of the C-terminal Lys

NMRI nude mice were subcutaneously injected with PC3 human prostate
cancer cells. One day after tumor cell implantation mice were treated every
other day with ON203, C0008, Isotype IgG or vehicle as indicated. Absolute
tumor volume is plotted over time (median ± interquartile range, n=9 /group),
ANOVA with Dunnett’s multiple comparisons test on log transformed data was
used, *p ≤0.05; **p ≤0.01, ON203 20mg/kg vs. vs. vehicle + Isotype IgG ON203 exerts superior in vivo efficacy in a prophylactic mouse model 

of prostate cancer compared to C0008

Macrophage migration inhibitory factor (MIF) is a pleiotropic, pro-inflammatory cytokine that
promotes tumorigenesis and is able to modulate the tumor microenvironment (TME) to immune
evasive, and immune tolerant phenotypes. Overexpression of MIF in tumor tissue is associated with
poor prognosis. MIF distinguishes from other cytokines and chemokines due to its constitutive
expression and high presence in circulation of healthy subjects at levels of ~6 ng/ml 1-9.

The founders of OncoOne discovered that MIF occurs in two immunologically distinct
conformational isoforms, termed reduced MIF (redMIF) and oxidized MIF (oxMIF) 10. RedMIF is the
abundantly expressed isoform of MIF 10-12. In contrast, oxMIF is the disease-related isoform that was
specifically detected in solid tumors 10-12. The redox-dependent MIF structure modifications
modulate enzymatic and biological functions and enables binding of anti-oxMIF antibodies 13,14. A
first generation IgG1 anti-oxMIF antibody (mAb), imalumab, was investigated in Phase 1
(NCT01765790) and Phase 2 studies, in patients with CRC (NCT02448810) and ovarian cancers
(NCT02540356) revealing that imalumab was well tolerated and showed signs of efficacy 15.
However, these studies were terminated prematurely 15.

In vivo efficacy – PC3 Xenograft Model

ON203 demonstrated highly 
improved biochemical properties 

compared to C0008, while retaining 
the low nM affinity to oxMIF

In-vitro efficacy is increased up to 10-fold for ON203 compared to C0008,  but no unspecific cytokine release is observed 

4Introduction1

Antibody Engineering & Biochemical Properties 2

In vitro efficacy and safety3

oxMIF, the disease-related and druggable isoform of MIF, is a novel target with broad applications in cancer therapy. Our results demonstrate
direct antitumorigenic effects of the anti-oxMIF antibody ON203 (i) by blocking the biologic function of oxMIF thereby reducing tumor cell
proliferation and angiogenesis and (ii) by immunomodulation of the tumor microenvironment. In the upcoming Phase 1 trial we will evaluate
ON203’s safety, tolerability, pharmacokinetics, and pharmacodynamics in patients with solid tumors. ON203 bears a high potential as a
standalone therapy or in rational combinations with immune checkpoint inhibitors or antiangiogenic agents in the treatment of solid tumors.

Conclusions6

MIF has proven undruggable by antibodies and small molecules

oxMIF – the disease-related and druggable isoform of MIF
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Ex vivo efficacy – Colorectal Cancer Tumoroids5
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ADCP reporter assay Cytokine release from PMBCs
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