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ANTI-MIF ANTIBODY CELL MIGRATION ASSAY
The present invention pertains to an assay which is suitable fo test the potency of anti-MiF antibodies. In
particular, the present invention is directed to an advantageous and easy-to-use cell migration assay.
BACKGROUND
Macrophage migration inhibitory factor (MIF) is a cytokine initially isolated based upon its ability o inhibit the
in vitro random migration of peritoneal exudate cells from tubercuiin hypersensitive guinea pigs (containing
macrophages) (Bloom et al. Science 1966, 163, 80-2; David et al. PNAS 1966, 56, 72-7). Today, MIF is
known as a critical upstream regulator of the innate and acquired immune response that exerts a pleiofropic
spectrum of activities.
The human MIF cDNA was cloned in 1989 (Weiser et al., PNAS 1989, 86, 7522-6), and its genomic
localization was mapped to chromosome 22. The product of the human MIF gene is a protein with 114 amino
acids {after cleavage of the N-terminal methionine) and an apparent molecular mass of about 12.5 kDa. MiF
has no significant sequence homology to any other protein. The protein crystallizes as a timer of identical
subunits. Each monomer contains two antiparalle! alpha-helices that pack against a four-stranded beta-sheet.
The monomer has additional two beta-strands that interact with the beta-sheets of adjacent subunits to form
the interface between monomers. The three subunits are arranged to form a barre! containing a solvent-
accessible channef that runs through the center of the protein along a molecular three-fold axis (Sun et al.
PNAS 1996, 93, 5191-5196).
it was reported that MIF secretion from macrophages was induced at very low concentrations of
glucocorticoids {Calandra et al. Nature 1995, 377, 68-71). However, MIF also counter-reguiates the effects of
giucocorticoids and stimulates the secretion of other cytokines such as tumor necrosis factor TNF-o, and
interleukin 1L-1 R (Baugh et al., Crit Care Med 2002, 30, S27-35). MIF was also shown e.g. to exhibit pro-
angiogenic, pro-proliferative and anti-apoptotic properties, thereby promoting tumor cell growth (Mitchell, R A.,
Celluiar Signalling, 2004. 16(1): p. 13-19; Lue, H. et al,, Oncogene 2007, 26(35); p. 5046-59), ltis also e.g.
directly associated with the growth of lymphoma, melanoma, and colon cancer (Nishihira et al. J Interferon
Cytokine Res. 2000, 20:751-62).
MIF is a mediator of many pathologic conditions and thus associated with a variety of diseases including infer
alia inflammatory bowel disease (IBD), rheumatoid arthritis (RA), acute respiratory distress syndrome (ARDS),
asthma, glomerulonephritis, IgA nephropathy, myocardial infarction (M), sepsis and cancer, though not
limited thereto.
Polyclonal and monoclonal anti-MiF antibodies have been developed against recombinant human MIF
{Shimizu et al., FEBS Lett. 1996; 381, 199-202; Kawaguchi et al, Leukoc. Biol. 1986, 39, 223-232, and Weiser
et al,, Cell. immunol. 1985, 90, 167-78). :
Anti-MIF antibodies have been suggested for therapeutic use. Calandra et al., (J. Inflamm. (1995), 47, 39-51)
reportedly used anti-MIF antibodies to protect animals from experimentally induced gram-negative and gram-



2
positive septic shock. Anti-MIF antibodies were suggested as a means of therapy to modulate cytokine

production in septic shock and other inflammatory disease states.
US 6,645,493 discloses monoclonal anti-MIF antibodies derived from hybridoma cells, which neutralize the
biological activity of MIF, It could be shown in an animal model that these mouse-derived anti-MIF antibodies
had a beneficial effect in the treatment of endotoxin-induced shock.
US 200310235584 discloses methods of preparing high affinity antibodies to MIF in animals in which the MIF
gene has been homozygously knocked-out.
Glycosylation-inhibiting factor (GIF) is a protein described by Galat et al. (Eur. J. Biochem, 1994, 224, 417-
21). MIF and GIF are now reco§nized to be identical. Watarai et al. (PNAS 2000, 97, 13251-6) described
polyclonal antibodies binding to different GIF epitopes to identify the biochemical nature of the
postiranslational modification of GIF in Ts cells. Watarai et al, supra, reported that GIF occurs in different
conformational isoforms in vifro. One type of isomer occurs by chemical modification of a single cysteine
residue. The chemical modification leads to conformational changes within the GIF protein.
In order to test the potency of anti-MIF antibodies a reliable and easy-to-use assay needs to be provided. It is
of paramount importance, both for diagnostic and therapeutic purposes, to be able o define a given anti-MIF
antibody-sample as to its potency. Without a clear indication of the respective potency of an anti-MIF
antibody, the same cannot be used for either diagnosis or therapy.
Robust bioassays for potency assessment of MiF related drugs, in particular of anti-MIF antibodies, are not
known so far.
Although it was shown in earlier assay formats that the MIF protein exhibits chemokine-like functions and that
these functions can be blocked by anti-MIF antibodies (e.g. Bemhagen et al., Nature Medicine, 2007), no
robust MiF bioassay based on the inhibition of autocrine-induced cell migration of e.g. monocytic cells has
been established and qualified so far.
Thus, the object of the present invention is the provision of an assay which can determine the potency of anti-
MIF antibodies. Preferably, this assay and respective assay method should be capable of providing highly
sensitive and reproducible results and should at the same time be easy-to-use.
The present inventors set out fo investigate how this goal could be achieved and have thus accomplished the
present invention.
SUMMARY
The present disclosure is directed to a highly sensitive, reproducible and easy to use - assay to determine the
potency of anti-MIF antibodies, in particular anti-oxMIF antibodies.
The inventive assay is a cell migration assay, which is defined below.
In one aspect, there is provided  an assay method for determining the potency of anti-MIF antibodies,
wherein a cell migration is performed, wherein the assay method comprises the following steps:
- providing cells, which are capable of migration, in a first part of a device, wherein the cells
express MiF,
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- adding an anti-(ox)MIF antibody to be determined to a second part of the device, which is

configured to be in a connection with the first part of the device which allows cell migration
and diffusion, and

- calculating inhibition of migration, and

- wherein no (ox) MIF is added fo the device.
in one embodiment, there is provided an assay kit for determining the potency of anti-(ox)MIF-antibodies,
comprising all reagents necessary to carry out the assay method as defined herein, ;;referably

- cells which express MiF

- antibody dilution buffer (e.g. glycine buffer)

- migration medium, and/or

- Two chamber cell migration system, wherein the kit comprises no (ox)MIF.
In one embodiment, there is provided a pharmaceutical or diagnostic composition, comprising anti-(ox)MIF
antibodies, wherein the anti-(ox)MIF antibodies are characterized in that they have undergone a potency
determination, as defined herein.
“Potency” in this context is a measure of drug activity expressed in terms of the amount required to produce an
effect of given intensity. it is preferably expressed as an |Csq value (half maximal inhibition).
The assay of the present disclosure is based on the principle of inhibiting autocrine chemotactic actions of (ox)MIF
and thereby inhibiting migration of cells which express MIF, in particular oxMIF, preferably on their surface, e.g.
certain monocytic cells, like U337 monocytic celis. The cells of the present disclosure can express MIF
endogenously or can be manipulated to recombinantly express MIF. The MIF needs fo be expressed as
oxMIF/converted to oxMIF. In a preferred embodiment the oxMIF is expressed on the surface of the cells, though
this is not necessarily a key feature of this disclosure.
The present assay is to be differentiated from a typical chemotaxis assay (as referred to in scientific literature)
which is based on a directed migration of cells fowards a chemoattractant gradient. This chemoattractant gradient
according to the prior art would have been {(ox)MIF, added fo the device in addition fo the cells. The present
inventors could surprisingly show that it is possible to provide an assay using cells which express MIF and that it
was thus possible to provide an assay without addition of a further chemoattractant, i.e. without addition of (ox)
MIF. These findings were particularly advantageous as the resultant assay is ox-MIF-diffusion independent, i.e.
diffusion over time will not interfere with the results, and thus the assay is not as time-sensitive as prior art assays.
Anti-(ox)MIF antibodies are capable of inhibiting the pro-migratory (ox)MIF functions on cells expressing (ox)MIF,
thereby inhibiting random ceil migration (“chemokinesis”} (rather than inhibiting cell chemotaxis as referred to in
scientific literature).
The present disclosure is also further explained by the attached figures.
Figure 1: General set-up of the present assay method.
Figure 2: FACS data of oxMiF on U937 monocytic cells ,
Figure 3: Exemplary figure showing two migration inhibition curves of U837 (human monocytes) and NR8383 {rat
macrophages) towards different concentrations of RAMS (anti-oxMIF antibody; logarithmic scale). FACS plot shows
the binding of RAMS to the cellular surface of these cells (black line; thin line: isotype controt antibody)



3a

DETAILED DESCRIPTION OF THE INVENTION
The invention is characterized, in part, by the following items:
1. Assay method for determining the potency of anti-MIF antibodies, wherein a cell migration is
performed, wherein the assay method comprises the following steps:
- providing cells, which are capable of migration, in a first part of a device, wherein the cells
express MIF,
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- adding the anti-{(ox)MIF antibody to be determined to a second part of the device, which is

configured to be in a connection with the first part of the device which allows cell migration
and diffusion, and
- calculating inhibition of migration.

2. Assay method according fo item 1, wherein the anti-MIF antibodies are anti-oxMIF antibodies,
preferably wherein the antibodies are selected from the group consisting of RABO, RAB4, RABY,
RAMO, RAM4 and/or RAMS, very preferred RAMO.

3. Assay method according to item 1 or 2, wherein the device comprises an upper and a lower
chamber, which are connected via a separating membrane with pores and in that the cells are added
to the upper chamber and in that the antibodies are added to the lower chamber, preferably wherein
the device is a two chember cell migration assay (modified Boyden chamber assay), more preferably
a Transwell cell migration assay device.
in a different embodiment, the device comprises an upper and a lower chamber, which are
connected via a separating membrane with pores and wherein both the cells and the antibodies are
added to the upper chamber, preferably wherein the device is a two chamber cefl migration assay
{modified Boyden chamber assay), more preferably a Transwell cell migration assay device.

In both cases, the number of migrated cells will be measured in the lower chamber.

4, Assay method according to any one of the preceding items, wherein the cells are cells which express
{ox)MIF, preferably on their cell surface, preferably wherein the cells are cells from disease samples,
more preferred wherein the cells are monocytic cells, preferably human monocytic cells, more
preferred human immortalized monocytic cells, most preferred U937 cells, or THP-1 human
monocytic cells or in an alternative embodiment rat NR 8383 monocytic cells.

5. Assay method according fo any one of the preceding items, wherein the cells are provided as a cell
suspension in a suitable migration medium to aflow migration.

6. Assay method according to item 5, wherein the migration medium does not comprise proteins,

7. Assay method according to any one of the preceding ifems, wherein the antibody is added in a non
foxic biological buffer with a moderately weak acid and its conjugate base, preferably a glycine
buffer, an N-substituted taurin buffer, or a phosphate buffer saline (PBS) buffer, to the second part of
e.g. the Transwell® chamber,

In a preferred embodiment of the assay, the concentration of the antibody fo be tested is determined
on the basis of routine dilution experiments. In a first step, the expected [Cgq would be determined,

wherein the ICsq value should be in the same range as the Kp) value (affinity constant). Typically, a

dilution series having the antibody in several, .q. 6 — 10, concentrations between 0.01 and 100 nM
would be established, thus determining the expected IC5q value. In the actual assay, this expected

ICsp would then be used as the fixed middle point of a dilution series, which would typically have up

to 5 concentration steps below the IC5q value and up to 5 concentration steps above the ICxq value.
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10.

1.

12.

13.

The concentration step would typically increase and decrease, respectively, exponentially, e.g. with a
three, four or five exponent,

Thus, assuming that the expected iCsq as determined in the preliminary experiment was 1 nM, the

concentrations actually employed in the assay would be (using 5 as an exponent and 3 steps):
0.008, 0.04, 0.2, 1,5, 25 and 125 nM.

Assay method according o any one of the preceding items, wherein the antibody is added to have a
final concentration in the assay of 0.01 - 100 nM, preferably 0.02 to 50 nM, preferably 0.04-30 nM,
preferably as a dilution series.

in a preferred embodiment of the present assay method, the assay Is incubated for a time period until
a suitable dose response curve is observed, as can be determined by the person skilled in the art.
This incubation period will vary depending on the cells which are used in the assay; it will also vary
according to the pore size used for the membrane in the assay chamber. Larger pore sizes will lead
to a more rapid distribution of the cells and thus shorter incubation periods, but might lead to
unspecific results. The adjustment of the incubation time can be done in a preliminary experiment
and would be well within the general skill of a person skilled in the art.

Assay method according to any one of the preceding items, wherein the assay, e.g. the Transweli®
chamber, is incubated after addition of the cells and the antibody for 6-20 h, preferably 8-12 h,
preferably at approximately 37°C, wherein the cells are U337 cells, and wherein the membrane has
a pore size of approximately 5 um.

Assay method according to any one of the preceding items, wherein the migrated cells are counted,
preferably after the above incubation step, and preferably in the lower chamber, whereupon
information about the potency of the tested antibody can be obtained, preferably by calculating the
half-maximal inhibiting antibody concentration (IC5g-value).

Assay method according to any one of the preceding items, wherein the cells undergo from 10 fo 48

h, preferably 8-16, preferably 10-12 h serum starvation before they are used in the assay.

“Serum starvation” in this context shall mean that the cells have been cultured for the time as
indicated above in a medium which is free of serum, preferably free of fetal bovine serum. The serum
starvation needs fo be carried out to make sure that no serum components are included into the
actual assay method. If serum components were comprised in the actual assay method, the results
could become unspecific as serum components are known to act as potent chemoattractants (serum
is also used as a positive control in the example below).

Assay method according to any one of the preceding items, wherein the cells are derived from a
working bank.

Assay method according fo any one of the preceding items, wherein no (ox)MIF is added fo the
device.

This obviates the need for the preparation of recombinant MIF protein and thus provides for one of
the advantages of the present assay.
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The present assay method can be carried out with a celi number which can be determined by the

person skilled in the art based on his or her general knowledge
This cel number is defined as being the number of cells as added to each well {preferably upper
chamber) of the respective assay device.

14, Assay kit for determining the potency of anti-(ox)MIF-antibodies, comprising all reagents necessary
to carry out the assay method of any one or more of the preceding items, preferably
- cells which express MiF
- antibody dilution buffer (e.g. glycine buffer)

- migration medium, and/or
- two chamber cell migration system.
The preferred components of this kit will be explained in more detail below.

15. Pharmaceutical or diagnostic composition, comprising anti-{ox)MIF antibodies, wherein the anti-
{ox)MIF antibodies are characterized in that they have undergone a potency determination, as
defined in any one of the precedings claims.

According to the invention, it is for the first time possible to reliably provide a pharmaceutical and
diagnostic composition which comprises anti-{(ox) MIF antibodies, in parficular RAMO, RAM4, RAMO,
RABS, RABO and/or RAB4, most preferred RAMS, wherein the antibodies are defined with regard to
their potency. The resultant antibody formulation will be consistent as to the antibodies’ potency.

Elevated MIF levels, i.e. levels of MIF in general are detected after the onset of various diseases, infer alia

after the onset of cancer. However, MIF circulates also in healthy subjects, which makes a clear

differentiation difficult. oxMIF, on the contrary, is not present in healthy subjects and therefore is a much
stronger diagnostic marker for MiF-related diseases. As has been shown in earfier work of the present
inventors, oxMIF is increased in disease states and detectable in samples of patients, like e.g. plasma, biood,
serum and urine.

Baxter antibodies RABS, RAB4 and RABO, as weil as RAMY, RAM4, and RAMU, respectively, specifically bind

o oxMIF (and are incapable of binding fo redMiF).

In eatlier experiments carried out by the inventors, it could be shown that oxidative procedures like cystine- -

mediated oxidation, GSSG (ox, Glutathione}-mediated oxidation or incubation of MiF with Proclin300 or

protein crosslinkers (e.g. BMOE) causes binding to the above mentioned antibodies.

The surprising conclusions reached by the present inventors are;

*  Redox modulation {Cys/Glu-mediated mild oxidation) of recombinant MIF (human, murine, rat, CHO,
monkey)) or treatment of recombinant MIF with Prociin300 or protein crosslinkers leads to the binding of
Baxter's anti-MIF antibodies RABS, RAB4 and RABO

*  Reduction of oxMIF leads to the loss of Ab binding

*  Specificity for oxMIF-isoforms correlates with biological Ab efficacy (in vitrolin vivo).

* Only oxMIF levels, but not necessarily MIF levels, are correlated with a disease state.
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The above mentioned antibodies are characterized and supported by both their sequences as well as by

deposits as plasmids in £.coli {strain TG1), comprising either the light or the heavy chain of each of the above
mentioned antibodies RABO, RAB4 and RABY, respectively as well as of RAMO, RAM4 and RAMS,

The plasmids are characterized by their DSM number which is the official number as obtained upon deposit
under the Budapest Treaty with the German Coliection of Microorganisms and Cell Cultures (DSMZ),
Mascheroder Weg 1b, Braunschweig, Germany. The plasmids were deposited in £. coli strains, respectively.
The plasmid with the DSM 25110 number comprises the light chain sequence of the anti-MIF antibody RAB4.
The plasmid with the DSM 25112 number comprises the heavy chain (IgG4) sequence of the anti-MIF
antibody RAB4.

The co-expression of plasmids DM 25110 and DSM 25112 in a suitable host cel results in the production of
preferred anti-MIF antibody RABA4.

The plasmid with the DSM 25111 number comprises the light chain sequence of the anti-MIF antibody RABS.
The plasmid with the DSM 25113 number comprises the heavy chain (IgG4) sequence of the anti-MIF
antibody RABS.

The co-expression of plasmids DSM 25111 and DSM 25113 in a suitable host cell results in the production of
preferred anti-MIF antibody RABS,

The plasmid with the DSM 25114 number comprises the light chain sequence of the anti-MiF anfibody RABO.
The plasmid with the DSM 25115 number comprises the heavy chain (IgG4) sequence of the anti-MIF
antibody RABO.

The co-expression of plasmids DSM 25114 and DSM 25115 in a suitable host cell results in the production of
preferred apti-MIF antibody RABO.

Also deposited are antibodies RAMO, RAMO and RAM4; all have

been deposited with the DSMZ, Braunschweig, Germany on April

12, 2012 according to the Budapest Treaty, with the

following designations:

RAMS — heavy chain: E.coli GA.662-01.pRAMShe — DSM 25860.

RAM4 - light chain: E.coli GA.906-04. pRAM4Ic — DSM 25861,

RAMS - light chain: E.cofi GA.661-01.pRAMIIc -~ DSM 25859.

RAM4 ~ heavy chain: E.coli GA.657-02.pRAM4hc — DSM 25862,

RAMO ~ light chain: E.coli GA.806-01.pRAMOIc — DSM 25863,

RAMO - heavy chain: E.coli GA.784-01.pRAMOhc — DSM 25864,

A biological sample in the context of this application is preferably a body fluid sample of the sublect on
which/whom the diagnosis shall be performed or a tissue or cell sample. A body fluid sample is any sample of
a body fluid as known to a person skilled in the art. Exemplary, but not limiting, such a sample can be biood,
plasma, serum, saliva, urine, nasal fluid, ascites, ocular fiuid, amniotic fluid, aqueous humour, vitreous
humour, tear fluid, Cowper’s fluid, semen, interstitial fluid, lymph, breast milk, mucus (incl. snot and phiegm),
pleural fluid, pus, menses, vaginal lubrication, sebum, cerebrospinal fluid and synovial fluid. Further biological
samples in the context of this application can be lavages (washing outs) of a (holiow) body organ (e.g.
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bronchoalveolar lavage, stomach lavage and bowel lavage).A tissue sample is preferably a tissue biopsy, e.a.

a needle core biopsy.

A onloQical sample in the context of this application in an alternative embodiment, is a cell sample, most
preferably a cell sample from the circulation or the diseased tissue, more preferably as a single cell
suspension sample, of the subject on which the diagnosis shall be performed.

The term "prophylactic” or "therapeutic" treatment is art-recognized and refers to administration of a drug to a
patient. it is administered prior to clinical manifestation of the unwanted condition {e.g. disease or other
unwanted state of the host, e.g. a human or an animal) then the treatment is prophyiactic, i.e., it protects the
host against developing the unwanted condition, whereas if administered after manifestation of the unwanted
condition, the treatment is therapeutic (i.e., it is intended to diminish, ameliorate or maintain the existing
unwanted condition or side effects thereof).

As used herein an anti-(ox)MIF compound refers to any agent that attenuates, inhibits, opposes, counteracts,
or decreases the biological activity of (ox)MIF. An anti{ox)MIF compound may be an agent that inhibits or
neutralizes (ox)MIF activity, for exampie an antibody, particularly preferred, the antibodies as described
herein, even more preferred the antibodies RABS, RAB4 and/or RABO, or RAM9, RAM4 and/or RAMD,
respectively.

Definitions and General Techniques

Unless otherwise defined herein, scienfific and technical terms used in connection with the present invention
shall have the meanings that are commonly understood by those of ordinary skill in the art. Generally,
nomenclatures used in connection with, and techniques of, cell and tissue culture, molecular biology,
immunology, microbiology, genetics and protein and nucleic acid chemistry described herein are those well
known and commonly used in the art. The methods and techniques of the present invention are generally
performed according to conventional methods well known in the art and as described in various general and
more specific references that are cited and discussed throughout the present specification unless otherwise
indicated. See, e.g., Sambrook et al., Molecufar Cloning: A Laboratory Manual, 2nd e&., Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, N.Y. (1989) and Ausubel et al., Current Protocols in Molecular Biology,
Greene Publishing Associates (1992), and Harlow and Lane Antibodies: A Laboratory Manual, Coid Spring
Harbor Laboratory Press, Cold Spring Harbor, N.Y. (1990}, which are incorporated herein by reference.
"MIF" or "macrophage migration inhibitory factor” refers to the protein, which is known as a critical mediator in
the immune and inflammatory response, and as a counterregulator of glucocorticoids. MIF includes
mammalian MIF, specifically human MIF (Swiss-Prot primary accession number: P14174), wherein the
monomeric form is encoded as a 115 amino acid protein but is produced as a 114 amino acid protein due fo
cleavage of the initial methionine. "MIF” also includes "GIF" (glycosylation-inhibiting factor) and other forms of
MIF such as fusion proteins of MIF. The numbering of the amino acids of MIF starts with the N-terminal
methionine (amino acid 1) and ends with the C-terminal alanine (amino acid 115).

“oxidized MIF" or oxMIF is defined for the purposes of the invention as an isoform of MIF that occurs by
treatment of MIF with mild oxidizing reagents, such as Cystine. As has been shown by the present inventors
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in earlier works, recombinant oxMIF that has been treated this way comprises isoform(s) of MIF that share

structural rearrangements with oXMIF that {e.g.) occurs in vivo after challenge of animals with bacteria.
redMIF is defined for the purposes of this invention as reduced MIF and is MIF which does not bind to RABC,
RARS and/or RAB4,

The anti-oxMIF antibodies described in this invention are able to discriminate between ox and red MIF, which
are generated by mild oxidation or reduction, respectively, and are useful to specifically detect oxMIF.
Discrimination between these conformers is assessed by ELISA or surface plasmon resonance, as is well
known in the art.

Assessing differential binding of the antibodies by Biacore.

Binding kinetics of oxMIF and redMIF to antibody RABS and RABO was examined by surface plasmon
resonance analysis using a Biacore 3000 System. The anfibodies were coated on a CM5 (=
carboxymethylated dextran)chip and recombinant MIF protein, pre-incubated with 0.2% Proclin300, were
injected. (Proclin300 consists of oxidative isothiazolones that stabilize the oxMIF structure by avoiding a
conversion of oxMIF to redMIF). In native HBS-EP buffer (= Biacore running buffer) without addition of
ProClin300, none of the recombinant MiF proteins bound to RABS, RABO or to the reference antibody
(irrelevant isotype control antibody) used as negative {background) binding control.

in a preferred embodiment, oxMIF is MIF which is differentially bound by antibody RABY, RAB4 and/or RABOD
or an antigen-binding fragment thereof, meaning that these antibodies do bind to oxMIF while redMIF is not
bound by either one of these antibodies.

In other embodiments, the anti-oxMIF antibodies, e.g. the antibodies mentioned above or an antigen-binding
portion thereof bind oxMIF with a Kpy of less than 100 nM, preferably a Kp of less than 50 nM, even more

preferred with a Kp of less than 10 nM. Particularly preferred, the antibodies of this invention bind to oxMIF
with a Kpy of less than 5 nM.

{Non-)binding of an antibody, e.g. RABS, RAB4 or RABO(to oxMIF or redMIF) can be determined as generally
known to a person skilled in the art, examples being any one of the following methods: Differential Binding
ELISA with recombinant MIF, or surface plasmon resonance using recombinant MiF in its reduced or oxidized
state, like the well known Biacore assay, described above.

A preferred method for the determination of binding is surface plasmon resonance of an antibody fo e.g. rec.
{ox)MIF whereupon "binding" is meant to be represented by a Kp of less than 100 nM preferably less than 50

.nM, even more preferred less than 10 nM whereas the non-binding to redMIF is characterized by a Kp of

more than 400 nM. "Binding" and "specific binding" is used interchangeably here to denote the above.
"Differential binding” in the context of this application means that a compound, in particular the antibodies as
described herein, bind to oxMIF (e.g. with the Kb values mentioned above) while they do not bind to redMIF
{with non-binding again being defined as above).

An "antibody" refers to an intact antibody or an antigen-binding portion that competes with the intact antibody
for (specific) binding. See generally, Fundamental immunology, Ch. 7 {Paul, W., ed., 2nd ed. Raven Press,
N.Y. (1889)} (incorporated by reference). The term antibody includes human antibodies, mammalian
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antibodies, isolated antibodies and genetically engineered forms such as chimeric, camelized or humanized

antibodies, though not being limited thereto.

The term "antigen-binding portion” of an antibody refers to one or more fragments of an antibody that retain
the ability fo specifically bind to an antigen (e.g. (ox)MIF}. Antigen-binding portions may be produced by
recombinant DNA techniques or by enzymatic or chemical cleavage of intact antibodies. Antigen-binding
portions include e.g. — though not limited thereto — the following: Fab, Fab', F{ab')2, Fv, and complementarity
determining region (CDR) fragments, single-chain antibodies (scFv), chimeric antibodies, antibodies and
polypeptides that contain &t least a portion of an antibody that is sufficient to confer specific antigen binding to
the polypeptide, i.e. ox or redMIF. From N-terminus to C-terminus, both the mature light and heavy chain
variable domains comprise the regions FR1, COR1, FR2, CDR2, FR3, CDR3 and FR4. The assignment of
amino acids to each domain is in accordance with the definitions of Kabat, Sequences of Proteins of
immunologicat Interest {National Institutes of Health, Bethesda, Md. (1987 and 1991)), Chothia et al. J. Mot.
Biol. 196:901-917 (1987), or Chothia et al., Nature 342:878-883 (1989). An antibody or antigen-binding portion
thereof can be derivafized or linked to another functional molecule {e.g., another peptide or protein). For
example, an antibody or antigen- binding portion thereof can be functionally linked to one or more other
molecular entities, such as another antibody {e.9., a bispecific antibody or a diabody), a detectable agent, a
cytotoxic agent, a pharmaceutical agent, and/or a finking molecule.

The term "Kp" refers here, in accordance with the general knowledge of a person skilled in the art o the
equilibrium dissociation conistant of a parficular antibody with the respective anfigen. This equilibtium
dissociation constant measures the propensity of a larger object (here: complex ox or red MIF/antibody) to
separate, i.e. dissociate into smaller components (here: ox or redMIF and antibody).

The term "human antibody” refers {o any antibody in which the variable and constant domains are human
sequences. The term encompasses antibodiesAwith sequences derived from human genes, but which have
been changed, e.g. to decrease possible immunogenicity, increase affinity, eliminate cysteines that might
cause undesirable folding, efc. The term encompasses such antibodies produced recombinantly in non-
human cells, which might e.g. impart glycosylation not typical of human cells.

The term "humanized antibody" refers to antibodies comprising human sequences and containing also non-
human sequences,

The term “camelized antibody” refers to antibodies wherein the antibody structure or sequences has been
changed to more closely resemble antibodies from camels, also designated camelid antibodies. Methods for
the design and production of camelized antibodies are part of the general knowledge of a person skilied in the
art.

The term "chimeric antibody" refers to an antibody that comprises regions from two or more different species.
The term "isolated antibody" or “isolated antigen-binding portion thereof” refers to an antibody or an antigen-
binding portion thereof that has been identified and selected from an antibody source such as a phage display
fibrary or a B-cell reperioire,

The production of the anti-(ox)MIF antibodies according to the present invention includes any method for the
generation of recombinant DNA by genetic engineering, e.g. via reverse transcription of RNA andfor
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amplification of DNA and cloning into expression vectors. In some embodiments, the vector is a viral vector,

wherein additional DNA segments may be ligated into the viral genome. In some embodiments, the vector is
capabie of autonomous replication in a host cell info which it is introduced (e.g. bacterial vectors having a
bacterial origin of replication and episomal mammalian vectors). In other embodiments, the vector (e.g. non-
episomal mammalian vectors) can be integrated into the genome of a host cell upon introduction into the host
cell, and thereby replicated along with the host genome. Moreaver, certain vectors are capable of directing the
expression of genes to which they are operatively linked. Such vectors are referred to herein as “recombinant
expression vectors” (or simply, "expression vectors”).

Anti-{(oX)MIF antibodies can be produced infer alia by means of conventional expression vectors, such as
bacterial vectors (e.g., pBR322 and its derivatives), or eukaryotic vectors. Those sequences that encode the
antibody can be provided with regulatory sequences that regulate the replication, expression and/or secretion
from the host cell. These regulatory sequences comprise, for instance, promoters (e.g., CMV or $V40) and
signal sequences. The expression vectors can also comprise selection and amplification markers, such as the
dihydrofolate reductase gene (DHFR), hygromycin-B-phosphotransferase, and thymidine-kinase. The
components of the vectors used, such as selection markers, replicons, enhancers, can either be commercially
obtained or prepared by means of conventional methods. The vectors can be constructed for the expression
in various cell cultures, e.g., in mammalian cells such as CHO, COS, HEK293, NSO, fibroblasts, insect cells,
yeast or bacteria such as E.coli. In some instances, cells are used that allow for optimal glycosylation of the
expressed protein.

The anti-(ox)MIF antibody light chain gene(s) and the anti-(ox)MIF antibody heavy chain gene(s) can be
inserted into separate vectors or the genes are inserted into the same expression vector. The antibody genes
are inserted into the expression vector by standard methods, e.g., ligation of complementary restriction sites
on the antibody gene fragment and vector, or biunt end ligation if no restriction sites are present.

The production of anti-{(ox)MIF antibodies or antigen-binding fragments thereof may include any method
known in the art for the introduction of recombinant DNA into eukaryotic cells by transfection, e.g. via
electroporation or microinjection. For example, the recombinant expression of anti~(ox)MIF antibody can be
achieved by introducing an expression plasmid containing the anti-(ox)MIF antibody encoding DNA sequence
under the control of one or more regulating sequences such as a strong promoter, into a suitable host cell
fline, by an appropriate transfection method resulting in cells having the introduced sequences stably
integrated info the genome. The lipofection method is an example of a transfection method which may be
used according to the present invention.

The production of anti-(ox)MIF antibodies may also include any method known in the art for the cultivation of
said transformed cells, e.9. in a continuous or batchwise manner, and the expression of the anti-(ox)MIF
antibody, e.g. constitutive or upon induction. 1t is referred in particular to WO 2009/086920 for further
reference for the production of anti-(ox)MIF antibodies. In a preferred embodiment, the anti-(0x)MIF
anfibodies as produced according to the present invention bind fo oxMIF or an epitope thereof. Particularly
preferred antibodies in accordance with the present invention are antibodies RAB9, RAB4 and/or RAB0 as
well as RAMS, RAM4 and/or RAMO.
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The sequences of these antibodies are partly also disclosed in WO 2009/086920; see in addition the
sequence fist of the present application and the following:

SEQ ID NO: 1 for the amino acid sequence of the light chain of

RABO:

DIOMTQSPSS
RFRGSGSETD
SDEQLXSGTA
LSKADYEKHK
SEQ ID NO:
RARB4 :

DIOMTQSPGT
DRFSGSASGT
SDEQLKSGTA
LSKADYEKHK
SEQ ID NO:
RABO :

DIOMTQSPGT
DRFSGSASGT
SDEQLKSGTA
LSKADYEKHK
SEQ ID NO:
RAR2:

DIQMTQSPVT
DRFSGSGSGT
SDEQLKSGTA
LSKADYEKHK
SEQ ID NO:
RABY:

EVQLLESGGG
IGSSGGETTYY
WLYGMDVWGQ
FPEPVTVSWN
CNVDHKPSNT
ISRTPEVTCV
VSVLTVLHQD
PSQEEMTKNQ
SFFLYSRLTV

LSASVGDRVT ITCRSSQRIM TYLNWYQQXP
FTLTISGLOP EDSATYYCQQ SFWITPLTFGG
SVVCLLNNEY PREAKVOWEY DNALQSGNSO
VYACEVTHQG LSSPVTKSFN RGEC,

2 for the amino acid sequence of

LSLSPGERAT LSCRASQGVS SSSLAWYQQRK
DFTLTISRLE PEDFAVYYCO QYGRSLTFGG
SVVCLLNNFY PREAKVQWKV DNALQSGNSQ
VYACEVTHQG LSSPVTKSFN RGEC,

3 for the amino acid sequence of

LOSLSPGERAT LSCRASQGVS SSSLAWYQQRK
DFTLTISRLQ PEDFAVYYCQ QYGRSLTFGG
SVVCLLNNFY PREAKVQWKYV DNALQSGNS5Q
VYACEVTHQG LSSPVTKSFN RGEC,

4 for the amino acid sequence of

LSLSPGERAT LSCRASQSVR SSYLAWYQQK

DFTLTISRLE
SVVCLLNNEY
VYACEVTHQG

DPEDFAVYYCQ QYGNSLTFGG
PREAKVOWKV DNALQSGNSQ

LSSPVTKSFN

RGEC’

5 for the amino acid sequence of

LVQPGGSLRL
ADSVKGRFTI
GTTVTVSSAS
SGALTSGVHT
KVDKRVESKY
VVDVSQEDPE
WLNGKEYRCK
VSLTCLVKGF
DKSRWQEGNV

SCAASGFTFS
SRDNSKNTLY
TRGPSVFPLA
FPAVLQSSGL
GPPCPPCPAP
VQFNWYVDGV
VSNKGLPSSI
YPSDIAVEWE
FSCSVMHEAL

IYSMNWVRQA
LOMNSLRAED
PCSRSTSEST
YSLSSVVTVP
EFLGGPSVFEL
EVHNAKTKPR
EKTISKAKGQ
SNGQPENNYK
BNHYTQKSLS

GKAPKLLIFV ASHSQSGVPS
GTRKVEIRRTV AAPSVFIFPP
ESVTEQDSKD STYSLSSTLT

the light chain of

PGOAPRLLIY GTSSRATGIP
GTKVEIKRTV AAPSVELIFPP
ESVTEQDSKD STYSLSSTLT

the light chain of

PGQAPRLLIY GTSSRATGIR
GTKVEIKRTV AAPSVFIFPP
ESVTEQDSKD STYSLSSTLT

the light chain of

PGQTPRLLIY GASNRATGIP
GTRVETRRTV AAPSVFIFPP

ESVTEQDSKD STYSLSSTLT

the heavy chain of

PGKGLEWVSS
TAVYYCAGSQ
AALGCLVKDY
SSSLGTKTYT
FPPKPKDTIM
EEQFNSTYRV
PREPQVYTLP
TTPPVLDSDG
LSLGK,
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SEQ ID NO: & for the amino acid sequence of

RAB4 :

EVQLLESGGG
IVPSGGFTKY
VIAVAGTGYY
ALGCLVKDYF
SSLGTKTYTC
PPKPKDTLMI
EQFNSTYRVV
REPQVYTLPP
TPPVLDSDGS
SLGK,

SEQ ID NO:
RABO:

EVQLLESGGG
IYPSGGRTKY
VIAVAGTGYY
ALGCLVKDYF
SSLGTKTYTC
PPKPRDTLMI
EQFNSTYRVV
REPQVYTLPP
TPPVLDSDGS
SLGK,

SEQ ID NO:
RABZ2 :

EVQLLESGGG
ADSVKGRFTI
TTVIVSSAST
ALGCLVKDYF
SSLETRTYTC
PPRPRDTLMI
EQFNSTYRVV
REPQVYTLPP
TPPVLDSDGS
SLGK,

LVQPGEGSLRL
ADSVKGRFTI
YYGMDVWGQG
PEPVTVSWNS
NVDHKPSNTK
SRTPEVTCVV
SVLTVLHQDW
SQEEMTKNQV
FFLYSRLTVD

SCAASGFTFS
SRDNSKNTLY
TTVTVESAST
GALTSGVHTF
VDKRVESKYG
VDVSQEDPEV
LNGKEYKCKRV
SLTCLVKGFY
KSRWQEGNVF

i3

IYAMDWVRQA
LOMNSLRAED
KGPSVFPLAP
PAVLQSSGLY
PRPCPPCPAPE
QFNWYVDGVE
SNKGLPSSIE
PSDIAVEWES
SCSVMHEEALH

7 for the amino acid sequence of

LVQPGGSLRL
ADSVKGRFTT
YYGMDVWGQG
PEPVTVSWNS
NVDHKPSNTK
SRTPEVTICVV
SVLTVLHQDW
SQEEMTRNQV
FFLYSRLIVD

SCAASGFTFS
SRDNSKNTLY
TIVIVSSAST
GALTSGVHTF
VDERVESKYG
VDVSQEDPEV
LNGKEYKCKRV
SLTCLVKGFY
KSRWQEGNVF

WYAMDWVRQA
LOMNSTRAED
KGPSVFPLAP
PAVLQSSGLY
PPCPPCPAPE
QENWYVDGVE
SNKGLPSSIE
PSDIAVEWES
SCSVMHEALH

8 for the amino acid sequence of

LVQPGGSLRIL,
SRDNSKNTLY
KGPSVFPLAP
PEPVTVSWNS
NVDHKPSNTK
SRTPEVICVV
SVLTVLHQDW
SQEEMTKNQV
FFLYSRLTVD

SCAASGFTES
LOMNSLRAED
CSRSTSESTA
GALTSGVHTF
VDKRVESKYG
VDVSQEDPEV
LNGKEYKCRV
SLTCLVKGFY
KSRWQEGNVF

IYAMDWVROQA
TAVYYCARVN

PAVLQS3GLY
PPCPPCPAPE
QFNWYVDGVE
SNKGLPSSIE
PSDIAVEWES
SCSVMHEALH

SEQ ID NO: 9 for the amino acid seguence of

PCT/EP2013/075643
the heavy chain of

PGKGLEWVSG
TAVYYCARVN
CSRSTSESTA
SLSSVVTVPS
FLGGPSVFLF
VHNAKTKPRE
KTISKAKGQP
NGOPENNYKT
NHYTQKSLSL

the heavy chain of

PGKGLEWVSG
TAVYYCARVN
CSRSTSESTA
SLSSVVTIVPS
FLGGPSVFLF
VHNAKTKPRE
KTISKARGQP
NGQPENNYKT
NHYTQRSLSL

the heavy chain of

PGKGLEWVSG IVPSGGFTKY
VIAVAGTGYY YYGMDVWGQG

SLSSVVTIVES
FLGGPSVFLF
VHNAKTKPRE
KTISKARGQP
NGQPENNYKT
NHYTQKSLSL

RAMOhC:
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EVQLLESGGG

ADSVKGRFTI
TTVTVSSAST
PAVLQSSGLY
SSLGTQTYIC
LMISRTPEVT
ODWLNGKEYK
GFYPSDIAVE
YRTTPPVLDS
SEQ ID NO:
DIQMTQSPGT
DRFSGSASGT
SDEQLKSGTA
LSKADYEKHK
SEQ ID NO:
EVQLLESGGG
ADSVKGRFTI
TKGPSVFPLA
YSLSSVVTVP
CNVNHKPSNT
TCVVVDVSHE
KCKVSNKALP
EWESNGQPEN
SLSLSPCK,

SEQ ID NO:
DIQMTQSPSS
RFRGSGSETD
SDEQLKSGTA
LSKADYEKHK
SEQ ID NO:
EVQLLESGGG
ADSVKGRFTI
TTVTVSSAST
PAVLOSSGLY
APELLGGPSY
PREEQYNSTY
LPPSREEMTK
TVDKSRWQQG

LVQPGGSLRL
SRDNSKNTLY
KGPSVFPLAP
SLSSVVTVES
NVNHKPSNTK
CVVVDVSHED
CKVENKALPA
WESNGQPENN
DGSFFLYSKL
10 for the
LSLSPGERAT
DFTLTISRIY
SVVCLLNNFY
VYACEVTHQG
11 for the
LVQPGGEGSLRL
SRDNSKNTLY
PSSKSTSGCT
SSSLOETQTYT
KVDKRVEPKS
DPEVKENWYV
APIEBEKTISKA
NYKTTPPVLD

12 for the
LSASVGDRVT
FTLTISGLQP
SVVCLLNNFY
VYACEVTHQG
13 for the
LVQPGGSLRL
SRDNSKNTLY
KGPSVFPLAP
SLSSVVTVES
FLFPPKPKDT
RVVSVLTVLH
NQVSLTCLVK
NVFSCSVMHE

SCAASGFTFS
LOMNSLRAED
SSKSTSGGETA

VDKRVEPKSC
PEVKFNWYVD
PIEKTISKAR

TVDKSRWQQG
amino acid
LSCRASQGVS
PEDFAVYYCO
PREAKVQWKY
LSSPVTKSFN
amino acid
SCAASGFTFS
LOMNSLRAED
AALGCLVEKDY

CDKTHTCPPRC
DGVEVHNAKT
KGOPREPQOVY
SDGSFFLYSK

amino acid
ITCRSSQRIM
EDSATYYCQQ
PREAKVQWKV
LSSPVTKSEFN
amino acid
SCAASGFEFTES
LOVMNSLRAED
SSKSTSGGTA
SSLGTQTYIC
LMISRTPEVT
QDWLNGKEYXK
GFYPSDIAVE
ALHNHYTQKS

14

WYAMDWVRQA
TAVYYCARVN
ALGCLVKDYF

DKTHTCPPCP
GVEVHNAKTK
GQPREPQVYT

PCT/EP2013/075643

PGEKGLEWVSG

VIAVAGTIGYY

PEPVTVSWNS

APELLGGPSV
PREEQYNSTY
LPPSREEMTK

NVFSCSVMHE ALHNHYTQKS
sequence of RAMOlc:

SSSLAWYQQK PGQAPRLLIY
QYGRSLIFGE GTXVEIXRTV
DNALQSGNSQ ESVTEQDSKD

RGEC,

sequence of RAMShc:

IYSMNWVRQA
TAVYYCARGSQ
FPEPVTIVSWN

PAPELLGGPS
KPREEQYNST
TLPPSREEMT
LTVDKSRWQQ

PGKGLEWVSS
WLYGMDVWGO
SGALTSGVHT

VFLFPPKPKD
YRVVSVLTVL
KNQVSLTCLV
GNVFSCSVMH

sequence of RAMSlc:

TYINWYQQKP GKAPKLLIFV
SFWTPLTFGG GTRVEIKRIV
DNALQSGNSQ ESVTEQRDSKD

RGEC,

seguence of RAM4hc:

IYAMDWVRQA
TAVYYCARVN
ALGCLVKDYF
NVNHKPSNTK
CVVVDVSHED
CKVSNKALPA
WESNGQPENN
LSLSPGK,

PGKGLEWVSG
VIAVAGTGYY
PEPVTVSWNS
VDKRVEPKSC
PEVKFNWYVD
PIEKTISKAK
YKTTPPVLDS

IYPSGGRTKY
YYGMDVRGQG
GALTSGVHTF

FLFPPKPKDT
RVVSVLTVLH
NQVSLTCLVK

LSLSPGK,

GTSSRATGIP
ARPSVFIFPP
STYSLSSTLT

IGSSGGTTYY
GTTVIVSSAS
FPAVLQSSGL

TLMISRTPEV
HODWLNGKEY
RKGEFYPSDIAV
EATHNHYTQK

ASHSQSGVPS
AAPSVFIFPP
STYSLSSTLT

IVPSGGFTKY
YYGMDVWGQG
GALTSGVHTF
DKTHTCPPCP
GVEVHNAKTK
GQPREPQVYT
DGSFFLYSKL
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SEQ ID NO: 14 for the amino acid sequernice of RAM4lc:

DIQMTQSPGT LSLSPGERAT LSCRASQGVS SSSLAWYQQK PGQAPRLLIY GTSSRATGIP
DRFSGSASGT DFTLTISRLQ PEDFAVYYCQ QYGRSLTFGG GTKVEIKRTV AAPSVFIFPP
SDEQLKSGTA SVVCLLNNFY PREAKVOWKV DNALQSGNSQ ESVTEQDSKD STYSLSSTLT
LSKADYEKHK VYACEVTHQG LSSPVTKSFN RGEC.

The anti-MIF antibody of the invention is preferably an isolated monoclonal antibody. The anti-MiF antibody
can be an IgG, an IgM, an IgE, an IgA, or an igD molecule. In other embodiments, the anti-MIF antibody is an
IgG1, 1gG2, 1gG3 or IgG4 subclass. In other embodiments, the antibody is either subclass IgG1 or igG4. in
other embodiments, the antibody is subclass 1gG4. In some embodiments, the IgG4 antibody has a single
mutation changing the serine {serine228, according fo the Kabat numbering scheme) to proline. Accordingly,
the CPSC sub-sequence in the Fc region of IgG4 becomes CPPC, which is a sub-sequence in IgG1 (Angal et
al. Mol Immunol. 1993, 30, 105-108).

Additionally, the production of anti-(ox)MIF antibodies may include any method known in the art for the
purification of an antibody, e.9. via anion exchange chromatography or affinity chromatography. in one
embodiment the anti-{ox)MIF antibody can be purified from cell culture supernatants by size exclusion
chromatography.

The terms “center region” and "C-terminal region” of MIF refer fo the region of human MIF comprising amino
acids 35-68 and aa 86-115, respectively, preferably aa 50-68 and aa 86 fo 102 of human MIF, respectively.
Particularly preferred antibodies, which can be assayed by the present invention bind to either region aa 50-
68 or region aa 86-102 of human MIF. This is also reflected by the binding of the preferred antibodies RABO,
RAB4 RAB2 and RABS as well as RAM4, RAMS and RAMO which bind as follows:

RAB4 and RAM4: aa 86-102
RAB9 and RAMS: aa 50-68
RABO and RAMO: aa 86-102
RAB2: aa 86 - 102

The term "epitope" includes any protein determinant capable of specific binding to an immunoglobulin or an
antibody fragment. Epitopic determinants usually consist of chemically active surface groupings of molecules
such as exposed amino acids, amino sugars, or other carbohydrate side chains and usually have specific
three-dimensional structural characteristics, as well as specific charge characteristics.

The term "vector” refers to a nucleic acid molecule capable of tfransporting another nucleic acid to which it has
been linked. In some embodiments, the vector is a plasmid, i.e., a circular double stranded DNA loop into
which additional DNA segments may be ligated.

The term "host cell” refers to a céli fine, which is capable to produce a recombinant protein after introducing
an expression vector. The term "recombinant cell line”, refers to a cell line into which a recombinant
expression vector has been introduced. it should be understood that "recombinant cell ling" means not only
the particular subject cell line but also the progeny of such a cell line. Because certain modifications may
occur in succeeding generations due to either mutation or environmental influences, such progeny may not, in
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fact, be identical o the parent cell, but are still included within the scape of the term “recombinant cell ine” as

used herein.

The host cell type according to the present invention is e.g. a COS cell, a CHO celf or e.g. an HEK293 cell, or
any other host cell known to a person skilled in the art, thus also for example including bacterial cells, like e.g.
E.colicells. In one embodiment, the anti-MiF anfibody is expressed in a DHFR-deficient CHO cell line, e.g.,
DXB11, and with the addition of G418 as a selection marker. When recombinant expression vectors encoding
antibody genes are introduced into CHO host cells, the antibodies are produced by culturing the host cells for
a period of time sufficient to allow for expression of the antibody in the host cells or secretion of the antibody
into the culture medium in which the host cells are grown.

Anti-{ox)MIF antibodies can be recovered from the culture medium using standard protein purification
methods.

Any anti-(ox)MIF antibody which is produced will have a given potency. If this antibody shall be formulated in
a diagnostic or pharmaceutical formulation it is particularly important to ensure that this potency is known.
Therefore, it is necessary to have an assay method which clearly and reliably measures and calculates this
potency, e.g. as expressed in ICso values.

The preferred assay format of this invention is a modified Boyden chamber (Transwell®) assay, comprising
two chambers, which allow celis to migrate and which allow counting the migrated celis preferably in the lower
chamber after the assay has been finished. Both the Boyden chamber and Transwell® chamber assay are
well known to a person skilled in the art. All well known devices which are used in the art for cell migration
assays can be used in principle for the present assay method; the only pre-requisite being the provision of (at
least) two chambers wherein the cells are provided in one chamber{e.g. the upper chamber) and wherein the
antibodies are provided in the other chamber (e.g. the lower chamber). However, it is also possible to add the
antibodies to the upper chamber, together with the cells. Apart from the Boyden chamber other well known
assay formats can be used, e.g. a multiwell chamber, or a Dunn chamber (with concentric rings arranged on a
slide. The chambers need to be inter-connected to allow diffusion and in particular migration of the cells in
question. This is achieved by providing connecting membranes with respective pores. The pore size is
selected as well known in the art depending on the cell type which is used in the assay. As examples which by
no means are meant fo be limiting, the following pore sizes are typically selected for an assay of the invention,
e.g. a Boyden chamber assay:

Astrocytes 12 pum
Lymphocytes 5 pm
Cancer cell fines 8 um
Macrophages 5 um
Endothelial cells 8 um
Monocytes 5 pm
Epithelial cells 8 um
Neutrophils 3 um

Fibroblasts 8 um
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Leukocytes 3 um

Slow moving cells 12 pm.

A preferred migration medium for use in the present invention is not particularly limited; Migration media are
well known in the art In a preferred embodiment the medium is protein- and serum free.One example would
be a serum-free RPMI-Medium: RPM! 1640 (Gibco, Cat# 11835) with 10 mM Hepes, 1 mM Natrium Pyruvat,
4.5 g/l Glucose.

As an exemplary control, a medium with 10% FBS is used to induce cell migration (RPMI-Medium: RPM!
1640 (Gibco, Cat# 11835) with 10% FBS inactivated, 10 mM Hepes, 1 mM Na-Pyruvat, 4.5 g/l Glucose, 0.05
mM B-Mercaptoethanol.

Preferred cells for the inventive assay are those cells, which are capable of migration. It is of particular
importance to the present invention that the cells are cells which express (0x)MIF. The cells can express
endogenous (ox)MIF or the (ox)MIF can be genefically engineered into these cells to be expressed by them.
This in parficular achieves the migration of the cells; that is to say, the cells stimulate their own migration by
expressing (0x)MIF, preferably on their surface. it has been shown that these cells are particularly active in
their migration and will be inhibited (i.e. slowed down} in this migration action if anti-(ox)MIF antibodies are
coming into contact with the (ox)MIF of these cells. This contact will happen mostly on the division, e.g.
rﬁembrane with pores, dividing the two chambers. If the antibodies in question have a high potency they will
slow down the migratory action of the cells much more than in a case where the potency is low. The number
of cells which have actually migrated through the division, e.g. the pores, from the upper to the lower
chamber, is thus an indicator, how potent the antibodies are. A high number of cells migrated to the lower
chamber equates a low potency (i.e. low inhibition of migration) while a low number of cefls migrated to the
lower chamber equates a high potency (i.e. high inhibition of migration).

Cells fulfiling these criteria are generally known to a person skilled in the art, however, in the present format, it
is particularly preferred to use monocytic cells, e.g. (human) U937 cells (ATCC Cat#: CRL-1593.2). if the
potency of anti-oxMiF antibodies shall be determined the cells need to express (oxjMIF, &.g. on their cel
surface, which can be determined e.g. by FACS (fluorescence activated cell sorting), as is well known fo the
person skilled in the art. They could recombinantly express MIF or endogenously express MIF, like e.g. cells
taken from disease samples, e.g. cancer samples, as the present inventors have previously shown that oxMIF
will only be expressed by cells during a disease state. The above preferred cells fulfil this criterion.

in a further preferred embodiment, the antibody is provided in a buffer system. The buffer system is preferably
non-toxic and shows a good solubility for the antibody. More preferred, the buffer system comprises a
moderately weak acid and its conjugate base, as well known fo a person skilled in the art, e.g. PBS
{phosphate buffered saline} or an N-substituted taurine buffer. A particularly preferred embodiment employs a
glycine buffer (e.g. 100-350 mM glycine buffer, more preferred 200-300 mM, most preferred approximately
250 mM, at pH 4.5-5.5, preferably approximately pH 5.0).

The preferred temperature for the assay is at or around 37°C.
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The present invention is further explained by the following examples which shall by no means be construed to

fimit the present scope of the invention which is defined by the claims enclosed herewith.
EXAMPLES

Example 1
Anti-MIF antibody RAMS Chemokinesis assay; cell based assay

Intended Purpose;
The test was set up to test the functionality of Glycine-buffered anti-MIF RAMS preparations (= test item) to

inhibit random migration (= chemokinesis) of monocytic cells. it has been shown by the present inventors that
this assay and respective method can be used as quality control test at the process step for the Final Drug
Product {(FDP).
1) Rationale:
MIF is constitutively expressed in U387 (and other cancerous) monocytes and oxMIF is present on the
cell surface of these cells (FACS data, see Figure 2) where it supports migratory functions. It is an
important feature of the present invention to use cells which express (ox)MIF endogenously or
exogenously, fike cells from disease samples. This principle is based on the earier finding of the present
inventors that oxMIF is not present in healthy cells or tissues. The U397 cell line is a preferred example to
carry out the present invention. it is an immortal cell fine, not a primary cell line, from cancerous tissue.
Principle of testing method:
The capacity of anti-MIF antibodies to inhibit random migration (chemokinesis) of human monocytes is tested
in a Transwell® assay (which is comparable to a Boyden chamber assay). The general set-up of the test
method is shown in Figure 1. To that avail, serum starved monocytic cells (cell line; U337) were seeded info
porous {5 pm) Transwell® inserts {i.e. “upper chamber”) and cell migration towards different concentrations of
anti-MIF antibody RAMS(= test item in the lower chamber) was measured. The 1C5q was determined by a

nonlfinear regression equation (4-parameter logistic) of the number of migrated celis against the
concentrations of RAMS {logarithmic scale):
Y- (Ymax-Ymin)/(1+(X/ICs0) Expsiope* Y min.
Details for testing method:
Materials and equipment

Transwell®

Plates: HTS 96 well-Transwell® Plates, 5 pum Pore Size Polycarbonate Membrane,
Sterile, Polystyrene, Tissue Culture Treated (Coming, Cat#: 3387)

Migration

Medium: Serum-free 0% RPMi-Medium: RPMI 1640 (Gibco, Cat# 11835) with 10 mM
Hepes, 1 mM Na-Pyruvat, PenStrep, 4.5 g/l. Glucose

10% HG-full

Medium: 10% RPMI-Medium: RPMI 1640 (Gibco, Cat# 11835) with 10% Fetal Bovine

Serum (FBS) inactivated, 10 mM Hepes, 1 mM Na-Pyruvat, PenStrep, 4.5 g/L.
Glucose, 0.05 mM B-Mercaptoethanol (this medium is for us in regular
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cultivation, before the cells are put into serum-free medium and can be used as

a positive control to induce cell migration by 10 % FBS in the inventive assay)

Sample

Dikution

Buffer: 250 mM glycine-buffer, pH 5.0, sterile filtered

Cells: U937-Celis with cell density of approx. 1x108 celis/ml,
(www.atcc.org/ATCCAdvancedCatalogSearch/ProductDetails/tabid/452/Default.
aspx?ATCCNum=CRL-1593 2&Template=celiBiclogy
Cat.#: CRL-1593.2 (Total passage number from original ATCC vial; < 25)

Sample

Dilution

Plate: sterile 96-U-Well-Plate e.g. Brand, Cat#: 701316

Equipment: 37°C incubator, 5% CO,, >80 % relative humidity (rH), e.g. Heraeus
(CB_IN_17)
CASY Cell Counting System, innovatis (CB_SG_38)
Cellavista™ system, Roche
Centrifuge for 50 mi tubes; e.g. Heraeus Megafuge 1.0R (CB_ZF_05)
800 rpm equates 133 g (Rotor: #2704)

Antibodies: RAMS, (GMP grade)

Control antibody (negative control): Synagis®, 100 mg/mi (Charge: 1006/1 0996) (isotype control
antibody)
Positive confrol (p.c.): 10 % HG-full medium (supra) without antibody, only with Antibody Dilution

Buffer applied at the lower wells of the Transwell® Plate: Cells in Migration

Medium are applied in the Transwell® inserts.
Buffer Control (b.c.): Migration Medium without antibody, only Sample Dilution Buffer applied in the

lower wells of the Transwell® Plate; Cells in Migration Medium are applied in

the Transwell® inserts,

2} Additional Information:
Sample application;

Each antibody dilution was applied six times {n=6). The mean value was used for further calculations.
Minimal pipette volumes of 5 14 were used
Controls: Negative and Positive control on each plate

The assay has been performed in duplicate plates (two plates per lot test).

3} Layout (as shown in the diagram below):
Edge wells (of 96 well ELISA plate) are not to be used for RAM9 and control antibody samples to enhance
refiability (only used for buffer control and positive control).
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bc. | RAMY | RAMS | RAMS | RAM9 | RAMS | RAMS | RAMS | Synagis | Synagis | Synagis | p.c.
30nM | 10nM | 3,33nM | 1,110M | 037nM ¢ 0,12nM | 0,040 30nM 10nM 3,33nM

b.c. | RAMS | RAMY | RAMS | RAMS | RAMS | RAM® | RAMS | Synagis | Synagis | Synagis | p.c.
30nM | 10nM | 3.33nM | 1,11n0M | 0,37nM | 0,12nM | 0,04nM | 30nM 10nM 3,33nM

b.c. | RAMS | RAMS | RAMY | RAMYZ | RAMY RAMOY RAMS | Synagis | Synagis | Synagis | p.c.
30nM | 10nM | 3,33nM | 1, 1inM | 8.37nM | 0,12nM | 0,04nM | 30nM 10nM 3,33nM

bc | RAM9 | RAMS8 | RAMY | RAM9 | RAMS | RAMO | RAMY9 | Synagis | Synagis | Synagis | p.c.
30nM | 10nM | 333nM | 1,11nM | 0,37nM | 0,12nM | 0,04nM 30aM 10nM 3,33nM

beo, | RAMS | RAMS | RAMS | RAME | RAMS RAMS | RAMS | Synagis | Synagis j Synagis | p.C.
30nM | 10nM | 3.33nM | 1,110M | 0,37nM | 0,120M | 0.04nM | 30nM 10nM 3,33nM

b.c. | RAMS | RAMS | RAMS | RAMY | RAMS | RAMS | RAMS | Synagis | Synagis | Synagis | p.c.
30nM | 10nM | 3,33nM | 1,11nM | 0,37nM | 0,120M | 0,04nM | 30nM 10nM 3.,33nM

pe.= ;
b.c. = background control (buffer)

posmve ccntroi'{serum)

4} Procedure:

Day 1.
a. the US37 cells were counted
b. a suitable amount of cell suspension was centrifuged at 800 rpm for 5 min at room temperature.
¢. the supernatant was discarded and the cells were re-suspended in pre-warmed migration medium
(wash).
d. Afurther centrifugation step with 800 rpm was carried out for 5 min at room temperature.
e. the supernatant was discarded.
. Thereafter, thé cells were resuspended in pre-warmed migration medium to 1 x 108 celis/ml.
g. The cell suspension was incubated for 24 hours in the incubator.
Day 2:
a. The Transwell® plates were equilibrated as follows:
Apply 235 ul pre-warmed migration medium fo all wells of the plate.
Put the Transwell® inserts in the plate and add 100 pf pre-warmed migration medium into the
inserts, Incubate for at least 1 hour in the cell culture incubator.
b. The antibody-preparation was done as follows:

Final concentration of RAMS in lower wells:

30 nM, 10 nM, 3,33 nM, 1,11 nM, 0,37 nM, 0,12 nM, 0,04 nM (1 pg/ml of IgG is calculated with 6,7
nM)

Final concentration of Synagis® in the lower wells:

30 nM, 10 nM, 3,33 nM (1 pg/ml of IgC is calculated with 6,7 niv)
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g.

The sample volumes were adjusted by adding the same volume of antibody dilution buffer. As it is
highly recommended fo do pre-dilution steps by use of dilution plates and multichanne! pipettes so as
to improve the mixing of the samples, pre-dilution steps were also carried out, as is known to 3
person skilled in the art.

The cell preparation was performed as follows:

The cells were counted and centrifuged at 800 rpm for § min at room temperature. The supernatant
was discarded and the cells were washed once with pre-warmed migration medium. Another
centriguation step was performed at 800 rpm for 5 min.

The supernatant was discarded and the pellet was resuspended to a cell count of 1 x 108 cells/ml.
For the preparation of the piate the following steps were carried out:

The medium from the equilibration step was discarded (from the wells and the inserts).

Touching the insert’s membranes was avoided and the inserts were placed in the Laminar Fiow hood
with the bottom side up! (Avoid air drying of the membranes)

220 i pre-warmed migration medium {or 10% HG-full medium = positive control) was added. 235 i
migration medium was added to unused wells,

The addition of antibodies was done as follows:

15 pl of the pre-diluted antibodies were applied with the multi-channel pipette to the wells of the
Transwell® plate. Air bubbles in the wells were avoided!

The addition of the cells was performed as follows:

The Inserts were carefully attached to the Transwell® plate and 100 ! of the prepared cell
suspension were added (1 x 108 celis/ml) with a multi-channel pipette to every insert.
=% Final cell numbers in the inserts: 1 x 105 cells/well.
The Insert’s membrane was not be fouched with the pipette tips.
The plates were incubated over night{approx. 16 hours) in the cell culture incubator,

Day 3:

o o

o

The Inserts were discarded; the Transwell® piate was used for cell counts.

The cells were separated by pipetting up and down several times with the multi-channel pipette.

Air bubbles were removed.

The celis were allowed to sink down in the wells for at least 30 min before measuring.

The cells were counted by use of the Cellavista system (parameter settings THP-1 AK with operator
seftings for Cell Confluence).

The Evaluation (calculation of IC5(-values) is done as well known to a person skilled in the art, e.g. by use of

a non-linear regression mode! with a 4-parameter fit and the following equation:
Y= (Ymax-Ymin)/{(1+VICs)ExXPsipet Ymin
Exemplary range of acceptable 1Cgq-values for RAMO: > 0.1 nMand < 4 nM
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“Acceptable” in that regard shall mean if the calculated ICg( of each plate is not within this range, the test has
to be repeated. If the IC5( of the repeated test is not within this range, the RAMS antibody did not pass the
test.

Notice:

For the calculation of the ICs( of RAMS e.g. at least five sequential concentrations (and fit values) should be

included in the curve fit. (in the shown example, six concentrations (0,04 nivl - 10 nM antibody) have been
used for calculation).

For this method, no national or international reference material is available. Therefore, an
in-house reference (anti-MIF working standard Bulk drug substance (lot ORMFUFD08003 |
REF); 17.44 mg/ml) was used for determination of the ICgp curves. Consistency of the
assay was confirmed by use of this reference compound in every test. From the listed 25
experiments (=38 plates) a mean ICgq of 0.8 was calculated.

Accuracy:

In order to determine the ICs) of the reference compound described above, the

Chemokinesis assay has been repeated 38 times (n=6 wells per concentration and assay)
by 2 operators over a period of ~ 7 months in the above example. The standard deviation
from the 25 listed experiments (38 plates) is 0.7 ICxg: 0.8 £ 0.7 nM). When duplicate

plates (26 plates from 13 experiments) are used for evaluation, a mean {Csg of 0.8 and a
standard deviation of 0.5 can be calculated (IC5q: 0.8 + 0.5 nM).

Precision:

Dose dependent migration inhibition of U337 cells by RAMY(lot ORMFUFD09003 REF)
could be shown repeatedly in several experiments. As negative control, three
concentrations of another fully human lgG drug substance (antibody Palivizumab,
commercial name Synagis®) have been used in the assays.

General parameters that have not been changed during the qualification of the
preferred embodiment;

= RAMY was diluted in Glycine buffer and minimal pipetting volumes of 5 uil have
been used.

= 24h Serum starvation of U937 monocytes.
s Equilibration of Transwell® plates in migration medium.

= Pre-gilution of antibody in Glycine buffer in 96 welt plates (equivolume
mixtures)

= Preparation of 1 x 108 cells/m! in fresh migration medium

= Addition of migration medium and diluted antibodies into the lower chamber of
the 96 well plates.

= Addition of cell suspension (suspension in migration medium) into upper
chamber (Transwell® insert).

= Qvernight incubation of the plates (16 h, cell culture incubator).

= Removal of Transwell® inserts and counting of cells in the lower chamber
{read out = cell numbers),

= Calculation of ICgq by use of the excel solver function {non-finear regression,
4-Parameter fif)

Specificity:
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Range:

ICsp-Range: = 0.1 nM and < 4 nM

Robustness:

According to a preferred embodiment of this invention, freeze-thaw cycles of the test items
{Glycine buffered preparafions of anti-MIF antibody RAMS) are avoided. After Lot-changes
of cells, it is preferred that the migration assay is re-evaluated by use of an accepted anti-
MIF working standard (e.g. RAM9 BDS (bulk drug substance) material). The number of
migrated cells (n) in the buffer control wells should be in a preferred embodiment n > 60
and n < 3000. If the number of migrated cells is below or above these limits, the test
should be repeated (ICsq values should not be taken) Thereby, it can be avoided that the
number of cells is too small fo carry out a meaningful statistic analysis or that there is no
sufficient cefl-cell-communication, and it is avoided that the number is too big, which couid
result in practice in a too pronounced cell-cell-communication.

Equipment
Qualification:

Testing was performed on the following devices:

37°C incubator (5%C0,, >80%H), Heraeus

CASY Cell Counting System, Innovatis

Cellavista, Innovatis

Centrifuge Heraeus Megafuge 1.0R

This equipment is evaluated as acceptable due to design of the test.

5) Conclusion: The method is qualified for its intended purpose, i.¢. it can be successfully used for testing
the potency of anti-{(ox}MIF antibodies. In particular, it is very suitable for testing of clinical phase | + I

material.

Example 2

In principle, the same assay method was used to determine whether the antibodies could be provided
together with the ceils in the upper chamber.

Short summary:;

Cell Migration Assay: HTS Transwell plates (Coming): Sum
«  gells: U937 {10% passage), overnight starving
+  RAMS antibody: 30nM — 0,04 nM, pipetted into inserts
*  Synagis® in Glycine: 30 nM; 10 nM; 3,3 nM pipetted into inserts
*  Neg. control. Glycing; Pos. control: FBS {fetal bovine serum)
*  Incubation; 2 plates, 16 h
+  Cellavista® used for caloulation of results

Results:
Plate 1
Conc. Antibody (nM) | measured |  fit
0 1997,6
0,04 24527 | 24983
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0,12 2490,8 | 2388,4
0,37 2019,2 | 2106,0
1,1 16420 | 16212
3,3 11796 | 11155
10 688,0 810,8
30 7537 85,7
Max =A 2555
Slope =B 1,0
IC 50 =C 1,2
Min =D 620
sumxmy2 44358
Fit: 1%=(A-D)/(1+{X/C)ExpB + D (=sigmoid curve)
Plate 2
CKonc. Antibody (nM) | measured | fit
0 21831
0,04 25628 | 26465
0,12 26852 | 25759
0,37 23542 | 23573
11 18725 | 19395
3,3 1621,2 | 15274
10 - 1263,3 | 13230
30 1268,7 | 1256,2
Max =A 2674
Slope =B 1,2
IC 50 =C 1,1
Min =D 1230
sumxmy2 35893

Fit: [%=(A-D){(1+{X/C)ExpB + D (=sigmoid curve}

Conclusion:

The assay method is again suitablefor its intended purpose.

24
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The present assay sets a new (industrial) standard with respect to assay robustness and precision that will
allow to test MIF specific antibodies/drugs for their potency according to FDA bioassay guidelines; the actual
assay Is a qualified test that is sufficient to test anti-MIF final drug product lots until clinical Phase i1, By
application of monocytic celis from other species (e.g. from rats) the assay can also be used to support
species comparability studies of MIF inhibiting antibodies/molecules without the need for the use of

recombinant MIF.

The assay is easy to use and does not require the use of recombinant MIF protein, Based on the mechanism
of action, the bioassay was accepted by the FDA for the assessment of anti-MIF antibody potency in the
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context of an inflammatory disease. Other assay principles/formats could be demanded by regulatory
agencies in order fo assess the in vifro potency of anti-MIF antibodies/drugs in other indications (e.g. cancer).
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. A SITARY RITY
Bastter Internationat inc. identificd at the botiom of this page
One Baxter Parkway
Deerfisid, Hlinois 60015, USA
1. IDENTIFICATION OF TRE MICROORGANISM
Waemidupion vefesencs given by the DERCSITOR: ACLESSIDR FUmDer given by the

GA.64322 pR.AB 4ic INTERMNATIONAL DEPUSITARY AUTHORITY:.

DSM 25110

. SCIENTFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION

“Fhe micraorganism jdentificd vndor 1, sbove was accampanted by:

{x) sscknife dc:cuptwn

{ x) & prop 4 '
{Missk with & cross whers applicable).

1L RECEIPT AND ACCEPTANCE

This Interaationa) Dcpomary Authority sceepts the microorgenisin identified under I, sbove, which was rectived by ion 20110831
(Dute of'the original depasit).

V. RECERPT OF REQUEST FOR CONVERSION

The microomganism idontificd ander 1sbove was recpived by this Inembtional Depositary Authority on {date of originat depotit)

and & request to convert the ariginal deposit to = depasit undor the Budapest Treaty was reccived by it on {date of receipt of request
for conversion).

V. INTERNATIONAL DERFOSITARY AUTHORITY

Neme: DSMZ-DEUTSCHE SAMMLUNG VON Signaturels) of persons) having the power to represcat the
MIKRODROANISMEN UND ZELUKULTUREN GmbH tntemationa! Depositary Authority or of suthsrized officiel(s):

Address; Inhofienstr, 7B

D-38124 Braunschwveig C/ é,/ ‘Iéf/’}
. £

Bae: 2011-09-02

' Where Rule 6.4 {d) applies; such dute is the dave on which the suws of internationa drpositary nathoriiy wis acquired.
Form DEMI-BF4 (sole page} 0872006
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RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT
issucd pursuani 10 Rute 1.1 by ihe

INTERNATIONAL DEPOSITARY AUTHORITY
éentified 5t the botiom of Lhis page

1. IDENTIRICATION OF THE MICROORGANISM

fdentification reference given by the DEPOSITOR:
GA661-01 pRABDIC

Aceession number given by the
INTERNATIONAL DEPOSITARY AUTHORITY:

Dsm 25111

P. SCIENTTFIC DESCRIFTION AND/OR PROPOSED TAXONOMIC DESIONATION

(%} esciondfic descr:ptxon

4

Toe microorganism identificd under 1. above was accompanicd by:

() aproposed ig
(Mark with @ sToss where appliceble).

il RECEIPT AND ACCEPTANCE

A

{(Pate of the origingl deposit)’.

Tais Mtamational Depnsitary Authotity DAL the mi

Ified under [ sbove, which wagreceived by iton 2011-08-3{

V. RECEIPT OF REQUEST FOR {ONVERSION

——

The microorgrnism ideniiiied under tabove was recoived by this internations! Depositary Autherity on {date of original deposit)

ant & request so convert tho prgingt deposit to a depostt under the Budapest Treary was received by it on tasw of receips of roquest
fo1 conveesion).

V. INTERNATIONAL DEPUSITARY AUTHORITY

Addwess:  Inhoffenstr. 7B
D-38124 Braunschwoig

Nam DSMZ.-DEUTSCHE SAMMLUNG VON
MIKROORGANISMEN UND ZELLKULTUREN OmbH

Signature{s) of person(s) having the power ¢ represent the
international Depositary Autharity or of authorized officinl(s):

L e

Date: 2011-09-02

Form DSMZ-BP/4 (sole page) 082006

 Winers Rue 6.4 (d) applies, such dag Is the date on which the status of international deposivary authority was acquired.
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Baxter Healtheare 8.4,

Thurgauerstr, 130

8152 Glatpark (Opfikon), Switzertand
Baxter International ine.

One Baxter Parkway

Deerfiela, Hiinois 60015, USA

RECEIPT INTHE CASEOF A'N ORIGINAL DEPOSIT
Saued puesuant 1o Rute 7,3 by th

INTERNATIONAL UEP’GSITAR Y AUTHORITY
identified at fhe bowom of (his page

3 IDBNTYFICATION OF THE MICROORGANISM

Tdentification referense given by ths DEPOSITOR;
(+A.T36~12pRAB4Géirc

<

Ateession pumber given by the
INTERMN ATIOMAL DEPOSITARY AUTKORWY :

D8y 25112

B, SCENTFIC DESCRIFTION AND/OR PROPOSED TAXONOMIC DESIGNATION

The microorganism identificd under 1, sbove was sceompanied by

{x) ascientific deseription
e

(%) spropoasedts b
{Mark vith e cross where appiicapie).

11l RECEIPT AND ACCEPTANCE

This Ineenationat Bepositary Authonty sceopts the e 2
{Dute of thoe grigingd dcposng

identified under §. gbave, which was recoived by iton 2(] 1.58-31

IV. RECEIFT OF REQUEST FOR CONVERSION

(dﬂ(;ﬁ of original deposis)

The miccoaganism fdentificd under [ above was soocived by this ¢

206 2 requiest to canvert the 1 deposit 1o 2.9
for conversion).

posit under the Budspest Treaty was mecived by icon

itary Assthority an
(dnte of rectigs of request

V. INTERNATIONAL DEPOSITARY AUTHQRITY

Nantc; DEMZ-DEUTSCHE SAMMLUNG VON
MIKRCORCANISMEN UND ZELLKULTUREN GmbH

Addrens: inhoffensr. 7B
D-38124 Braunschweig

Signantre{s} of person{s) having the pawer ta mpresent the
Invernationat Depositary Anthonity or of euthorized oificial(s):

ol G ks

Do 2011-09-02

{ Where Rule 6.4 (d) spplies, such date i5 the date on which the status of §

Forrn DSMZ-BP/4 (sole pege} 0872006
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Doutsthe -

Sommivng

Mikraorga) . n:;mr @’Lf/
und 23! tevituren Gmbk
INTERNATIONAL FORM

Baxter Healthcare S.A.
Thurgaverstr. 130

: RECEIPT IN THE CASE OF AN ORIGINAL DEFOSIT
8152 Glaﬁpar k (Opﬁk{m)s Switzerland issued pursuant to Rule 7.1 by the ’ ‘

INTERNATIONAL DEPOSTI‘ARY AUTHORTY
Baxter International Inc. identified at the bottom of this page

One Baxter Parkway
Dieerfield, linois 60018, USA

1. IDENTIFICATION OF THE MICROORGANISM

denyification reference given by the DEPOSTTOR: m %nbfy_ given b A ° ki
GAT57-03.pRABYGENe N, Dr;PGSYI R ORITY:

DSM 25113

il. SCIENTIFIC DESCRIFTION AND/OR PROPOSED TAXONOMIC DESIGNATION

The microarganism jdestified inder I above was ascompaniad by:

() ascientific deteription
{ x) aproposed mronomio dosignation

{Mark with & crass whees epplisable).

It RECEIPT AND ACCEPTANCE

.

Thie Interational Depositery Authasity sceepes the micraorganism Identified vnder L thove, which was rescived by lior 201 1.08-3 1
{Date of the original deposui . -

V. RECEIPT OF REQUEST FOR CONVERSION

The microorgaaism identified under | shove was seretved by this Imtermmlions? Depesitary Authority on {dars of origmal deposit)

2nd 8 reqocst w convert the original deposit 1n a Gepostt under the Bodapest Treaty was reccived by iron {datz of recipt of request
for conversion),

V. INTERNATIONAL DEPOSITARY AUTHORITY

Neme: DSMZ-DBEUTSCHE SAMMLUNG VOR Signswre(s) of person{s) having the pawer to represent the
MIKROORCANISMEN UND ZELLKULTUREN GmbH Imtemationa! Depositary hulhonty or af autharized official(s):

Addrass: Inhoffenstr, 7 B
D~38124 Brasnschweig V W -
. e

Da 20110502

? Where Ruie 6.4 {d) 2pplies, such dote i she date on which the siatos of internationel depositary authority was scquired,
Foren DEMZ-BE/4 (sole page} 0872004
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und Zollkuituren Gmbi"
IRTERRATIONAL FORM

Baxter Healthcare 8.A.

Thurgaoersir, 130

8152 Giattpari (Opfikon), Switzertand
Baxier International inc.

One Baxter Parkway

Desrfield, Ilinots 60015, USA

RECEPT IN THE CASE OF AN ORIGINAL DEPOSIT
isgued pursuant to Rufe 7.1 by the

INTERNATIONAL DEPOSITARY AUTHORITY
idontifict 1t the botrom of this page

1, IDENTIFICATION OF THE MICROGRCANISM

Identification refersace givon by the DEPOSIT! 6R:
GA.782-06,pRABOIc

Aecession aumber pi

ven by th
INTERNA TIONAS DEPOSITARY AUTHORITS:

DSM 25114

tl, SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION

The microorgonisto idontified undor ). sbove was necormpanied by:

(%) ascientific de.scnrxmr
.

{ ){) 8 prop d 13l
{Mork with & oross Whore ppplicible),

Ii. RECEIPT AND ACCEPTANCE

{dentifizd under L above, which was reccived by iton 207 1-08-3 1

This intemational Depositary Astisority pis the
{Dase of the original eposig‘.

&

V. RECEPT OF REQUEST FOR CONVERSION

The micreorganism jdentified under § above was received by this Internstional Dopositery Autherity on tdute of original deposit)
and 2 requast to convert the osigine! Soposit 0 » doposit under the Budapest Treaty was rescived by it on {dste of reccipt of reguest

for conversion),

V. INTERNATIONAL DEPOSITARY AUTHORITY

Name: DSMZ-DEUTSCHE SAMMLUNG VON
MIKCROOROANISMEN UND ZELLKULTUREN OmbH Interaniional Uepositery Autharity or of suthorized officisi(s):

Address: Inhoffensts. 7B
D-38124 Braunschweig

Signewure(s) of person(s) heving the power to represent the

LT e,

Daue: 201 1-09-02

¢ Whare Rule 6.4 (d) applies, such date is she date on whith the status of inleraasional depositary suthority was scquived.

Form DSMZ-BP/4 (sole page) OB2006
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INTERNATIONAL FORM
Baxter Healthoars S.A.
Thurgauersty. 130
. . ; RECE[PT ¥ THE CASE OF AN ORIGINAL DEPOSTT
8152 Glattpark (Opfikon), Switzertand oy o o 5 7 33?*: 'héy o
. INTER ys ARY AUTHORITY
Baxter International Ine, ideatified ar the bowom of this page
One Baxter Parloway
Deerfield, Tinots 60015, USA
{, IDENTIFICATION OF THE MICROORGANISM
tdentification reference gives by the DEPOSTFOR: Aceession number gives by the

GA.783-34 pRABOGAhe INTERMATIONAL DEPOSITARY AUTHORITY:

DSM 25115

§1, SCIENTIFIC DESCRIPTION ANDJOR PROPOSED TAXONDMIC DESIGNATION

The microprganism identificd under [ above was sccompanied by:

( x) wscientific description
() aproposed taxenomic designation

(park with a ¢cross whers applicsbie).

Ui, RECEIPT AND ACCEPTANCE

“This intemationa} Deposilary Autharity accopts the micracrganisn ldentificd undor 1 sbove, which way seceived by fton 207 31.08-3 1
(Dote of the orighial dtposlr{

1v. RECEPT OF REQUEST FOR CONVERSION

The tmictaorganism ideatified under | above was reccived by this Intemational Depositary Authority on {date of origival deposit)

and 8 reguest to convert the original deposit to a deposic under the Budapes! Troaty was reecived by it on {date of roceip of request
for conversion),

V., INTERNATIONAL DEPOSITARY AUTHORITY

Name! DSMZ-DEUTSCHE SAMMLIUNG VON Signature(s) of person(s) having the powor to rxpresent the
MIKROORGANISMEN UND ZELLKULTUREN GmbH Intemational Depositary Awthosity or of authorized official(s):

Address:  Inhoffenstr, 7B
D38} 24 Braunschweig V W
ﬁ’é?‘
~

Date: 201 1408-02

! Where Ruls 6.4 {d} spplics, such date i the dete on which the stats of internations! depositary authority was scquired,
Forms DSMZ-BE4 (sole page) 082006
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RECOGNITION OF THE DEPOSIT OF M[CROORGANISMS
FOR THE PURPOSES OF PATENT PROC!

INTERNATIONAL FORM

Baxter Healthcare S.A.

Thurgauerstr. 130, 8152 Glattpark
{Opfikon), Switzeriand RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT

issued prursuant 1o Rule 7.1 by the

: INTERNATIONAL DEPOSI’I‘ARY AUTHORITY
Baxter International Inc. identiied at the bofiom of this page

One Baxter Parkway
Deerfield, Iiinois 60015, USA

L IDENTEFICATION OF THE MICROORGANISM

Identification reference given by the DEPOSITOR: m’f%sigi _rllnlzg:}l;er given byS ?}e o
GA.661-01.pRAMYIc AL DEPOSITARY AUTHORITY:

DSM 25859

I SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION

The microorganism identified under L. above was accompanied by;

(%) =scientific deseription
{ %) & proposed taxonomic designation

(Mark with a cross where applicabie).

Al RECERPT AND ACCEPTANCE

This intcma&zonal Depostte .Al.thovzty accepls the micmoerganist identificd under [ abpve, which was received by it on 2{) 12-04-12
{Date of e originat deposit)’,

IV, RECEIPT OF REQUEST FOR CONVERSION

The wicroorganism identificd under  above was recetved by this Intemational Depositary Authority en {date of original deposit}
and 2 request ro convert the original-deposit to & deposit under the Budapeat Treaty wag reccived by it on {dute ef Teceipt of reguest
for conversion),

V. INTERNATIORAL DEPOSITARY AUTHORITY

Name: Leibniz Institete DSMZ-German Coliection af' ' Signawre(s) af person(s) having the power to reprosent the
Microorganisms and Celt Cultures Internutional Depositary Authority or of authorized official(s):

Address: {nhoffenstr. 78

D-38124 Braunschwaig ' L/// : GQ /: ‘

’ pae: 2012-04-23

! Where Rule 6.4 (d) applies, such date is the date on which the status of intemational depositary Ruthority was acquired.
Form DSMZ-BP/H (sole page) 02/2012
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BUDAPEST TREATY ON THE INTERNATIONAL
RECOGNITION OF THE DEPOSIT OF MICROORGANISMS
FOR THE PURPOSES OF PATENT PROCEDURE

INTERNATIONAL FORM

Baxter Healthcare S.A.

Thurgaverstr. 130, 8152 Glattpark
(_ Opﬁkoﬂ) N Switzeriand RECEIPTIN THE CASE OF AN ORIGINAL DEPOSIT

issned pursuant to Rule 7,1 by the

: . INTERNATIONAYL DEPOSITARY AUTHORITY
Baxter International Inc. identificd at the battom of this page

One Baxter Parkway
Deerfield, tiinois 60015, USA

1. IDENTIFICATION OF THE MICROORGANISM

Identifivation referencs given by the DEPOSITOR: 1 Accession number given by the
GA662-01. pRAMth INTERNATIONAL DEPOSITARY AUTHORITY:

DS 25860

1. SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION

The misroorganism identified under 1, sbove was sceompanicd byt

(%) oscientific description
() aproposed taxonomic designation

{Mark with & cross where gpplicable).

1If, RECEIPT AND ACCEPTANCE

This International Depositary Authority. acoepts the microorganisva identified under’). above, which wes recebed by o 2012.04-12
(Dete of the originel deposil)’,

TV, RECEIFT OF REQUEST FOR CONVERSION

The microorgasism identified under § above was received by this International Dopositary Authority an (date of original deposit)
nnd & TQUEST to convert the original deposit 1o a depasit under the Budapest Treaty was received by it on {date of receipt of reguest
for conversion).

V., INTERNATIONAL DEPOSITARY AUTHORITY

Warns: Leibniz Institute DSMZ-German Collection of Signature(s) of person(s) having the powsr 1o ropresent the
Microorganisms and Celt Cultures Interaational Depositery Autbority or of autborized official(s):

Address: [nhof' enstr, 7 B

D-38124 Braunschwelg oo é/ 5{/ ;gr’,??
. . .

Dae: 2012-04-23

! Where Rule 6.4 (d) applies, such date is the date on which the status of imernational depositary sutbority was acquired.
Form DSMZ-BP/4 (sole page) 02/2012
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BUDAPEST TREATY ON THE INTERNATIONAL
RBCOGN;: 10N OF THE DEPOSIT OF MICROQRGANISMS
R THE PURPOSES OF PATENT PROCEDURE

INTERNATIONAL FORM

Baxter Healtheare S.A.

Thurgauerstr, 130, 8152 Glattpark
; RECEPT IN THE CASE QF AN ORIGINAL DEPOSIT
<Op ﬁkon} » Switzerland issued pursusat to Ru%g 7 0] by the i
. . . INTERNATIONAL DEPOSITARY AUTHORITY
Baxter International inc. ' identificd at the bottom of this page
One Baxter Parkway

Deerfield, Niinois 60015, USA

L IDENTFICATION OF THE MICROORGANISH

Identification reference given by the DEPOSITOR: gglqﬁw;ﬁi%%ngﬁl‘ggglp hy the < AUTHO
3 ? COSITAR :
GA 906-04.pRAMA4Ic UTHORITY
DSM 25861
i1 SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION
The microorganism identified wader I above wes accompanicd by:
{x) ascicntific description
{x) apropuscd tuxonomic designation
(Matk with a cross where spplicable).
I RECEIPT AND ACCEPTANCE
This International Dcpcsuary Autharity secepts the miercorganism identified under | sbove, which was received byiton 261 2-04~12
{Datg of the original deposit)’.
IV. RECEIET OF REQUEST FOR CONVERSION
The microorganism identified under I abovo was recoived by tois Internetionst Depogitary Autharity on {date of original deposit)
and g request 1o convert $he origine! deposit to 5 deposit under the Budepest Treaty was received by en {date of receipt of reguest
for conversion).
V. INTERNATIONAL DEPOSITARY AUTHORITY
Nome: Leibniz Institute DSMZ-German Calicction of Signatare(s} of persan(s) having the pawer te represent the
Microorganivms and Cell Gultures International Diepositary Authority or of nuthortzed official(s):

Address:  Inhoffenstr. 7B -

D-38124 Braunschweig N L:/ 4"/7
L PO A

Date: 2012-04-23

! Where Rule 6.4 (d) appiies, such date is the date an which the status of infemational depesitary authority was asquired.
Fotm DSMZ-BP/4 (sole page) 02/2012
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BUDAPEST TREATY ON THE INTERNATIONAL
RECOGNWITION OF THE DEPOSIT OF MICROORGANISMS
FOR THE PURPOSES OF PATENT PROCEDURE

INTERNATIONAL FORM

Baxter Healtheare S.A.

Thurgauerstr. 130, 8152 Glattpark

rrer RECEPT IN THE CASE OF AN ORIGINAL DEPQSIT
(Opﬁkon)’ Switzerland issued pumuaon;l to Rule 7.1 by the

. INTERNATIONAL DEPOSITARY AUTHORITY
Baxter International Inc. identified at the botrom of this pags
Onsz Baxter Parkway

gerfield, Tlinots 60015, USA

L DENTFICATION OF THE MICROORGANISM

Identifscation teferency given by the DEPOSITOR: ggggsirzsg ?ng]gc; ggg; 8‘; Iﬁ’E%R. ¥ AUTHON
GA.657-02 pRAM4Ke UTHORITY:

DSM 25862

1. SCIENTIFIC DESCRIFTION AND/OR PROPOSED TAXONOMIC DESIGNATION

The eaicroorganism identified under L above was sccompanied by:

(%) ascientific description
{x) sproposed taxonomic designation

{(Mark with a cross where applicable}.

I, RECEIPT AND ACCEPTANCE

This Intemational Depositary Authority accepie the micrsorganises identified under 1. gbove, whith was received by iton 2G12-04-12
(Date of the original aepasit)’

1V, RECE[PT OF REQUEST FOR CONVERSION

The misroorganist identificd under ) sbove was received by this intemationat Depositary Authority on {date of original deposity
and a request to convert the original deposit to a deposit under the Budepsest Traaty wos received by iton {dete of reveipt of request
for conversion),

V. INTERNATIONAL DEPOSITARY AUTHORITY

Name: Leibniz Institwe DSMZ-German Coliection of Signature(s) of person(s) having the power to represent the

Microorganisms and Cell Culturas Internationa} Depogitary Authority or of enthorized officiel{s):
Address: Inhotfenstr. 7 B 5
D-38124 Braunschweig ("// f;;«// .f‘" /
- J "

* Date: 20712-04-23

! Where Rule 6.4 {dj applies, such date is the date on which the status of international depositary suthority was acquired.
Form DSMZ-BP/4 (sale page) 0272012
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BUDAPEST TREATY ON THE INTERNATI
R.ECOGNH'ION OF THE DEPOSIT OF MICROORGAN ISMS
R THE PURPOSES OF PATENT PROCEDURE

INTERNATIORAL FORM

Baxter Healthcare S.A.

Thurgauerstr, 130, 8152 Glattpark

. RECEPPT IN THE CASE OF AN ORIGINAL DEPOSIT
(Opﬁicon) , Switzeriand ) issued pursuant to Rule 7.1 by the
INTERNATIONAL DEPOSITARY AUTHORITY

Baxter International Inc. identified at the bottor of this page

One Baxter Parkway
Deerfield, Hlinois 60015, USA

1. IDENTIFICATION OF THE MICROORGANISM

Henificaion ierenc given by the DEFOSTTOR: D TERNATIONAL DEPOSIARY AUTHORTTY
GA.906-01.pRAMOL ' ‘

DSy 25863

E. SCIENTIFIC DESCRIPTION ANDOR PROPOSED TAXONOMIC DESIGNATION ’

‘The microorganism identified wnder L above wis nccompanied by:

(¥} =scicntific description
(yx) 2propossd taxonomic designation

{Mark with & crogs where applicable).

il RECEIPT AND ACCEPTANCE

This Internationat Df:posnsn' Authonity accepts the microorganism identified undet L above, which was teeived by it oo 2012-04-12
(Dete of the original deposit)’,

IV, RECEIPT OF REQUEST FOR CONVERSION

The microorganism identified under [ above was recsived by this Intemnational Depositary Authority on (dare of origingl deposit
znd 2 request 10°convert the original deposit to 2 deposit underthe Budapesi Treaty was received by it on (date of reeeim of request
for conversian).

V. INTERNATIONAL DEPOSITARY AUTHORITY

Name: Leibniz tnstitate DSMZ-Georman Collection of Sigmature(s) of persen{s} having the power ta represent the
Microorganisms and Cell Cultvres inwmational Depositary Authorizy or of authorized officiaks):

Address: Inhoffenstr. 7 B

;o .
D-38124 Braunschweig éf// d‘:,//‘g?(ﬁ:i "

Dare: 2012-04-23

' Where Rule 6.4 (d) applics, such date is the date an which the status of intersiational deposiwary autharity was acquired.
Form DSMZ-BP/R (sole page) 02/2052
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BUDAPEST TREATY ONTHE INTERNATIONAL
RECOGNITION OF THE DEPOSIT OF MICROORGANISMS
FOR THE PURPQSES OF PATENT PROCEDURE

PCT/EP2013/075643
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INTERNATIONAL FORM

Baxter Hezlthcare S.A.
Thurgauerstr, 130, 8152 Glatipark
(Opfikon), Switzerland

Baxter Intemational Inc.

One Baster Parkway

Deerfield, Tiinois 60013, USA

RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT
isseed pursuant to Rule 7.1 by the

INTERNATIONAL DEPQSITARY AUTHORITY
identified at the bottom of this page

1. DENTFICATION OF THE MICROORGANESM

Accession nursber given by the

Identificarion reference given by the DEPCSITOR:
INTERNATIONAL DEPOSITARY AUTHORITY:

GA.784-01 pRAMOKC
DSM 25864

I SCIENTIRIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION

The microorgrnism identified under 1. above was accompanied by:

(%) &scientific desoription
{x) aproposed wxonemic designation

(Mark with a cross where applicable).

HI. RECEIPT AND ACCEPTANCE

This Internationa! Depositary Authority scoepts the microorgenism identified under L. sbove, which was received by iton 2012-04-12
(Date of e arigine} deposity’,

r¥¢. RECEPT OF REQUEST POR CONVERSION

{aare of original deposit)
(date of receipt of request

The microosrganism identified under ! sbove was received by this Internations! Depositary Authority on

and & requast to canvert the original deposit to 8 deposit under the Budapest Treaty wis received by it an
for convergion},

V. INTERNATIONAL DEPOSITARY AUTHORITY

Signarure{s) of person(s) having the power to represent the
International Deposivary Authority or of authonized official(s):

(- Lo b

"

Name: Leibniz Institite DSMZ~-German Collection of
Microorganisms and Cell Cultures

Address:  Inhoffenstt. 78
D-38124 Braunschweig

Date: 2012-04-23

! Where Rule 6.4 (d) applies, such date is the date on which the status of international depositary suthority was acquired.
Form DSMZ-BP/4 (sole page) 02/2012 :
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Assay method for determining the potency of anti-MIF antibodies, wherein a cell migration is performed, wherein the

assay method comprises the following steps:

- providing celis which are capable of migration in a first part of a device, wherein the cells comprise MIF,

- adding an anti-{ox)MIF antibody fo be determined, fo a second part of the device, which is configured to be in
a connection with the first part of the device which allows cell migration and diffusion, and

- calculating inhibition of migration , and

- wherein no {ox) MIF is added to the device.

Assay method accarding to claim 1, wherein the anti-MIF antibodies are anti-oxMIF antibodies selected from the group

consisting of RABO (as identified by SEQ ID NOs:3 and 7), RAB4 (as identified by SEQ ID NOs:2 and 6), RABY (as

identified by SEQ 1D NOs:1 and 5), RAMO (as identified by SEQ ID NOs:9 and 10), RAM4 (as identified by SEQ ID

NOs:13 and 14) and RAMS (as identified by SEQ 1D NOs:11 and 12}, very preferred RAMO.

Assay method according to claim 1 or 2, wherein the device comprises an upper and a fower chamber, which are

connected via a separating membrane with pores and in that the cells are added fo the upper chamber and in that the

antibodies are added to the lower chamber, preferably wherein the device is a two chamber cell migration assay

(modified Boyden chamber assay), more preferably a Transwell cell migration assay device,

Assay method according to any one of the preceding claims, wherein the celis are cells which express {(ox)MIF,

preferably on their cell surface, preferably wherein the cells are cells from disease samples, more preferred wherein the

cells are monocytic cells, preferably human monocytic cells, more preferred human immortalized monogytic cells, most

preferred U937 cells, or THP-1 human monocytic cells or in an alternative embodiment rat NR 8383 monocytic cells.

Assay method according to any one of the preceding claims, wherein the cells are provided as a cell suspension in a

suitable migration medium to allow migration.

Assay method according to claim 5, wherein the migration medium does not comprise proteins.

Assay method according to any one of the preceding claims, wherein the antibody is added in a non toxic biological

buffer with a moderately weak acid and its conjugate base, preferably a glycine buffer, an N-substituted taurine buffer

or a phosphate buffered saline (PBS) buffer, fo the second part, e.g. lower chamber, of e.g. the Transwell® chamber.

Assay method according to any one of the preceding claims, wherein the antibody is added to have a final

concentration in the assay of 0.01 — 100 nM, preferably 0.02 to 50 nM, preferably 0.04-30 nM, preferably as a dilution

series

Assay method according to any one of the preceding claims, wherein the assay, e.g. the Transwell® chamber, is

incubated after addition of the cells and the antibody for 6-20 h, preferably 8-12 h, preferably at approximately 37°C,

wherein the cells are U937 cells, and wherein the membrane has a pore size of approximately 5 um.

Assay method according to any one of the preceding claims, wherein the migrated celis are counted, preferably after

the above incubation step, and preferably in the lower chamber, whereupon
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information about the potency of the tested antibody can be obtained, preferably by calculating the half-maximal
inhibiting antibody concentration (IC5g-value).

1. Assay method according to any one of the preceding claims, wherein the celis undergo from 10 to 48 h, preferably 8-

16, preferably 10-12 h serum starvation before they are used in the assay.



