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ANTI-MiF ANTIBODY CELL MIGRATION ASSAY 

The present invention pertains to an assay which is suitable to 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 to inhibit the 

in vitro random migration of peritoneal exudate cells from tuberculin hypersensitive guinea pigs (containing 
macrophages) (Bloom et al, Science 1966,153,80-2; 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 pleiotropic 

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 trimer of identical 

subunits. Each monomer contains two antiparallei 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 barrel containing a solvent-

accessible channel 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 Sow concentrations of 
glucocorticoids (Calandra et al. Nature 1995,377, 68-71). However, MIF also counter-regulates the effects of 

glucocorticoids and stimulates the secretion of other cytokines such as tumor necrosis factor TNF-a and 

interleukin iL-1 & (Baugh et a!., 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., 

Celiuiar Signalling, 2004.16(1): p. 13-19; Lue, H. eta!., Oncogene 2007. 26{35): p. 5046-59), It is 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 inter 
alia inflammatory bowel disease (IBD), rheumatoid arthritis (RA), acute respiratory distress syndrome (ARDS), 

asthma, glomerulonephritis, IgA nephropathy, myocardial infarction (Mi), 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 celis, 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 Galatet al. (Eur. J. Biochem, 1994,224,417-

21). MIF and GIF are now recognized 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 

posttranslationai modification of GIF in Ts cells. Watarai et at, supra, reported that GIF occurs in different 

conformationai isoforms in vitro. 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 to 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-iike functions and that 

these functions can be blocked by anti-MIF antibodies (e.g. Bernhagen 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 to investigate how this goai 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, 

/ 



3 
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 to the device. 

in one embodiment, there is provided an assay kit for determining the potency of anti-(ox)M!F-antibodies, 

comprising all reagents necessary to carry out the assay method as defined herein, preferably 

ceils 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)MlF 

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 IC50 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 U937 monocytic cells. The cells of the present disclosure can express MIF 
endogenously or can be manipulated to recombinantly express MIF. The MIF needs to 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 towards a chemoattractant gradient. This chemoattractant gradient 
according to the prior art would have been (ox)MIF, added to the device in addition to 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 wiil 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 cell 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: Genera! 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 U937 (human monocytes) and NR8383 (rat 
macrophages) towards different concentrations of RAM9 (anti-oxMlF antibody; logarithmic scale). FACS plot shows 

the binding of RAM9 to the cellular surface of these cells (black line; thin line: isotype control antibody) 
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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 ceils 

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 eel! migration 
and diffusion, and 

calculating inhibition of migration. 

2. Assay method according to item 1, wherein the anti-MIF antibodies are anti-oxMIF antibodies, 
preferably wherein the antibodies are selected from the group consisting of RABO, RAB4, RAB9, 

RAMO, RAM4 and/or RAM9, very preferred RAM9. 

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 chamber ceil 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 cell migration assay 

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

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

4. Assay method according to any one of the preceding items, wherein the ceils are ceils 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 ceils. 
5. Assay method according to any one of the preceding items, wherein the cells are provided as a cell 

suspension in a suitable migration medium to allow 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 items, 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 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 to be tested is determined 
on the basis of routine dilution experiments. In a first step, the expected IC50 wouid be determined, 

wherein the IC50 value should be in the same range as the Kp value (affinity constant). Typically, a 

dilution series having the antibody in several, e.g. 6 -10, concentrations between 0.01 and 100 nM 

wouid be established, thus determining the expected IC50 value, In the actual assay, this expected 

IC50 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 IC50 value. 
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The concentration step would typically increase and decrease, respectively, exponentially, e.g. with a 

three, four or five exponent. 
Thus, assuming that the expected ICgo 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. 

8. Assay method according to 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. 

9. Assay method according to any one of the preceding items, 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 pm. 

10. 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 (ICgQ-value). 

11. Assay method according to any one of the preceding items, wherein the cells undergo from 10 to 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 to 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), 

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

working bank. 
13. Assay method according to any one of the preceding items, wherein no (ox)MIF is added to 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 ceil 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)M!F antibodies, wherein the anti-

(ox)MlF 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 particular RAMO, RAM4, RAMO, 
RAB9, RABO and/or RAB4, most preferred RAM9, 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, inter 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 earlier work of the present 

inventors, oxMIF is increased in disease states and detectable in samples of patients, like e.g. plasma, blood, 
serum and urine. 

Baxter antibodies RAB9, RAB4 and RABO, as well as RAM9, RAM4, and RAMO, respectively, specifically bind 
to oxMIF (and are incapable of binding to redMiF). 

In earlier 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 ProclinSOO or 

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

The surprising conclusions reached by the present inventors are: 

* Redox modulation (Cys/Giu-mediated mild oxidation) of recombinant MIF (human, murine, rat, CHO, 
monkey)) or treatment of recombinant MIF with ProclinSOO or protein crossiinkers leads to the binding of 
Baxter's anti-MIF antibodies RAB9, 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 E.coli {strain TG1), comprising either the light or the heavy chain of each of the above 

mentioned antibodies RABO, RAB4 and RAB9, respectively as well as of RAMO, RAM4 and RAM9. 
The piasmids are characterized by their DSM number which is the official number as obtained upon deposit 

under the Budapest Treaty with the German Collection 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 (lgG4) sequence of the anti-MIF 
antibody RAB4. 

The co-expression of plasmids DSM 25110 and DSM 25112 in a suitable host cell results in the production of 
preferred anti-MIF antibody RAB4. 

The plasmid with the DSM 25111 number comprises the iight chain sequence of the anti-MIF antibody RAB9. 

The plasmid with the DSM 25113 number comprises the heavy chain (lgG4) sequence of the anti-MIF 
antibody RAB9. 

The co-expression of plasmids DSM 25111 and DSM 25113 in a suitable host cell results in the production of 

preferred anti-MIF antibody RAB9. 

The plasmid with the DSM 25114 number comprises the iight chain sequence of the anti-MIF antibody RABO. 

The plasmid with the DSM 25115 number comprises the heavy chain (lgG4) 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 anti-MIF antibody RABO. 

Also deposited are antibodies RAMO, RAM9 and RAM4; all have 
been deposited with the DSMZ, Braunschweig, Germany on April 

12, 2012 according to the Budapest Treaty, with the 

following designations: 
RAM9 - heavy chain: E.coli GA.662-01 .pRAM9hc - DSM 25860. 

RAM4 - light chain: E.coli GA.906-04.pRAM4lc - DSM 25861. 
RAM9 - iight chain: E.coli GA.661-01 .pRAM9lc - DSM 25859. 

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

RAMO - iight chain: E.coli GA.906-01 .pRAMOIc - DSM 25863. 

RAMO - heavy chain: E.coli GA.784-01.pRAM0hc - DSM 25864. 

A biological sample in the context of this application is preferably a body fluid sample of the subject on 
which/whom the diagnosis shall be performed or a tissue or ceil 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 blood, 
plasma, serum, saliva, urine, nasal fluid, ascites, ocular fluid, amniotic fluid, aqueous humour, vitreous 

humour, tear fluid, Cowper's fluid, semen, interstitial fluid, lymph, breast milk, mucus (incl. snot and phlegm), 
pleural fluid, pus, menses, vaginal lubrication, sebum, cerebrospinal fluid and synovia! 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.g. 

a needle core biopsy. 

A biological 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. If 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 prophylactic, 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)M!F compound may be an agent that inhibits or 
neutralizes (ox)MlF activity, for example an antibody, particularly preferred, the antibodies as described 

herein, even more preferred the antibodies RAB9, RAB4 and/or RABO, or RAM9, RAM4 and/or RAMO, 
respectively. 

Definitions and General Techniques 
Unless otherwise defined herein, scientific 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 ai.r Molecular Cioning: A Laboratory Manual, 2nd ed., Coid 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 to 
cleavage of the initial methionine. HMIF" 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 RABO, 

RABO 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 RAB9 and RABO was examined by surface plasmon 

resonance analysis using a Biacore 3000 System. The antibodies were coated on a CM5 (= 

carboxymethyiated dextran)chip and recombinant MIF protein, pre-incubated with 0.2% Proclin300, were 
injected. (Prociin300 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 RAB9, 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 RAB9, RAB4 and/or RABO 

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 KQ of less than 100 nM, preferably a KD of less than 50 nM, even more 

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

with a Kp of less than 5 nM. 

(Non-)binding of an antibody, e.g. RAB9, RAB4 or RAB0(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 to 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 KD values mentioned above) whiie 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. (1989)) (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 to specifically bind to an antigen (e.g. (ox)M!F). 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 at ieast 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, CDR1, 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 
Immunological Interest (National Institutes of Health, Bethesda, Md. (1987 and 1991)), Cbothia et al. J. MoS. 

Biol. 196:901-917 (1987), or Chothia et al., Nature 342:878-883 (1989). An antibody or antigen-binding portion 
thereof can be derivatized 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.g., a bispecrfic antibody or a diabody), a detectable agent, a 
cytotoxic agent, a pharmaceutical agent, and/or a linking molecule. 

The term "KD" refers here, in accordance with the general knowledge of a person skilled in the art to the 
equilibrium dissociation constant of a particular antibody with the respective antigen. This equilibrium 

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 to any antibody in which the variable and constant domains are human 

sequences. The term encompasses antibodies with 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, etc. The term encompasses such antibodies produced recombinantiy in non-
human cells, which might e.g. impart giycosyiation 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 skilled 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 thereof1 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 
library or a B-cell repertoire. 

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 and/or 
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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 virai genome, in some embodiments, the vector is 

capable of autonomous replication in a host ceil into which it is introduced (e.g. bacteria! vectors having a 

bacteria! origin of replication and episomai mammalian vectors). !n other embodiments, the vector (e.g. non-
episomal mammalian vectors) can be integrated into the genome of a host ceil upon introduction into the host 

cell, and thereby replicated aiong with the host genome. Moreover, 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 inter 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 ceil. These regulatory sequences comprise, for instance, promoters (e.g., CMV or SV40) and 

signai 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 ceil cultures, e.g., in mammalian ceils 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 glycosylate 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 blunt 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 ceil 

line, by an appropriate transfection method resulting in cells having the introduced sequences stably 
integrated into the genome. The iipofection method is an example of a transfection method which may be 

used according to the present invention. 

The production of anti-(ox)MlF antibodies may also include any method known in the art for the cultivation of 
said transformed ceils, e.g. in a continuous or batchwise manner, and the expression of the anti-(ox)MIF 

antibody, e.g. constitutive or upon induction. It is referred in particular to WO 2009/086920 for further 
reference for the production of anti-(ox)M!F antibodies. In a preferred embodiment, the anti-(ox)MIF 

antibodies as produced according to the present invention bind to oxMIF or an epitope thereof. Particularly 
preferred antibodies in accordance with the present invention are antibodies RAB9, RAB4 and/or RABO as 
well as RAM9, RAM4 and/or RAMO. 
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The sequences of these antibodies are partly aiso disclosed in WO 2009/086920; see in addition the 
sequence list of the present application and the following: 
SEQ ID NO: 1 for the amino acid sequence of the light chain of 

RAB9: 

DIQMTQSPSS LSASVGDRVT ITCRSSQRIM TYLNWYQQKP GKAPKLLIFV ASHSQSGVPS 

RFRGSGSETD FTLTISGLQP EDSATYYCQQ SFWTPLTFGG GTKVEIKRTV AAPSVFIFPP 

SDEQLKSGTA SWCLLNNFY PREAKVQWKV DNALQSGNSQ ESVTEQDSKD STYSLSSTLT 

LSKADYEKHK VYACEVTHQG LSSPVTKSFN RGEC, 

SEQ ID NO: 2 for the amino acid sequence of the light chain of 

RAB4 : 

DIQMTQSPGT LSLSPGERAT LSCRASQGVS SSSLAWYQQK PGQAPRLLIY GTSSRATGIP 

DRFSGSASGT DFTLTISRLQ PEDFAVYYCQ QYGRSLTFGG GTKVEIKRTV AAPSVFIFPP 

SDEQLKSGTA SWCLLNNFY PREAKVQWKV DNALQSGNSQ ESVTEQDSKD STYSLSSTLT 

LSKADYEKHK VYACEVTHQG LSSPVTKSFN RGEC, 

SEQ ID NO: 3 for the amino acid sequence of the light chain of 

RABO : 

DIQMTQSPGT LSLSPGERAT LSCRASQGVS SSSLAWYQQK PGQAPRLLIY GTSSRATGIP 

DRFSGSASGT DFTLTISRLQ PEDFAVYYCQ QYGRSLTFGG GTKVEIKRTV AAPSVFIFPP 

SDEQLKSGTA SWCLLNNFY PREAKVQWKV DNALQSGNSQ ESVTEQDSKD STYSLSSTLT 

LSKADYEKHK VYACEVTHQG LSSPVTKSFN RGEC, 

SEQ ID NO: 4 for the amino acid sequence of the light chain of 

RAB2 : 

DTQMTQSPVT LSLSPGERAT LSCRASQSVR SSYLAWYQQK PGQTPRLLIY GASNRATGIP 

DRFSGSGSGT DFTLTISRLE PEDFAVYYCQ QYGNSLTFGG GTKVEIKRTV AAPSVFIFPP 

SDEQLKSGTA SWCLLNNFY PREAKVQWKV DNALQSGNSQ ESVTEQDSKD STYSLSSTLT 

LSKADYEKHK VYACEVTHQG LSSPVTKSFN RGEC' 
I 

SEQ ID NO: 5 for the amino acid sequence of the heavy chain of 

RAB9: 

EVQLLESGGG LVQPGGSLRL SCAASGFTFS IYSMNWVRQA PGKGLEWVSS 

IGSSGGTTYY ADSVKGRFTI SRDNSKNTLY LQMNSLRAED TAVYYCAGSQ 

WLYGMDVWGQ GTTVTVSSAS TKGPSVFPLA PCSRSTSEST AALGCLVKDY 

FPEPVTVSWN SGALTSGVHT FPAVLQSSGL YSLSSWTVP SSSLGTKTYT 

CNVDHKPSNT KVDKRVESKY GPPCPPCPAP EFLGGPSVFL FPPKPKDTLM 

ISRTPEVTCV WDVSQEDPE VQFNWYVDGV EVHNAKTKPR EEQFNSTYRV 

VSVLTVLHQD WLNGKEYKCK VSNKGLPSSI EKTISKAKGQ PREPQVYTLP 

PSQEEMTKNQ VSLTCLVKGF YPSDIAVEWE SNGQPENNYK TTPPVLDSDG 

SFFLYSRLTV DKSRWQEGNV FSCSVMHEAL HNHYTQKSLS LSLGK, 
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SEQ ID NO: 5 for the amino acid sequence of the heavy chain of 

RAB4 : 

EVQLLESGGG LVQPGGSLRL SCAASGFTFS IYAMDWVRQA PGKGLEWVSG 

IVPSGGFTKY ADSVKGRFTI SRDNSKNTLY LQMNSLRAED TAVYYCARVN 

VIAVAGTGYY YYGMDVWGQG TTVTVSSAST KGPSVFPLAP CSRSTSESTA 

ALGCLVKDYF PEPVTVSWNS GALTSGVHTF PAVLQSSGLY SLSSVVTVPS 

SSLGTKTYTC NVDHKPSNTK VDKRVESKYG PPCPPCPAPE FLGGPSVFLF 

PPKPKDTLMI SRTPEVTCW VDVSQEDPEV QFNWYVDGVE VHNAKTKPRE 

EQFNSTYRW SVLTVLHQDW LNGKEYKCKV SNKGLPSSIE KTISKAKGQP 

REPQVYTLPP SQEEMTKNQV SLTCLVKGFY PSDIAVEWES NGQPENNYKT 

TPPVLDSDGS FFLYSRLTVD KSRWQEGNVF SCSVMHEALH NHYTQKSLSL 

SLGK, 

SEQ ID NO: 7 for the amino acid sequence of the heavy chain of 

RABO : 

EVQLLESGGG LVQPGGSLRL SCAASGFTFS WYAMDWVRQA PGKGLEWVSG 

IYPSGGRTKY ADSVKGRFTX SRDNSKNTLY LQMNSLRAED TAVYYCARVN 

VIAVAGTGYY YYGMDVWGQG TTVTVSSAST KGPSVFPLAP CSRSTSESTA 

ALGCLVKDYF PEPVTVSWNS GALTSGVHTF PAVLQSSGLY SLSSVVTVPS 

SSLGTKTYTC NVDHKPSNTK VDKRVESKYG PPCPPCPAPE FLGGPSVFLF 

PPKPKDTLMI SRTPEVTCW VDVSQEDPEV QFNWYVDGVE VHNAKTKPRE 

EQFNSTYRW SVLTVLHQDW LNGKEYKCKV SNKGLPSSIE KTISKAKGQP 

REPQVYTLPP SQEEMTKNQV SLTCLVKGFY PSDIAVEWES NGQPENNYKT 

TPPVLDSDGS FFLYSRLTVD KSRWQEGNVF SCSVMHEALH NHYTQKSLSL 

SLGK, 

SEQ ID NO: 8 for the amino acid sequence of the heavy chain of 

RAB2 : 

EVQLLESGGG LVQPGGSLRL SCAASGFTFS IYAMDWVRQA PGKGLEWVSG IVPSGGFTKY 

ADSVKGRFTI SRDNSKNTLY LQMNSLRAED TAVYYCARVN VIAVAGTGYY YYGMDVWGQG 

TTVTVSSAST KGPSVFPLAP CSRSTSESTA 

ALGCLVKDYF PEPVTVSWNS GALTSGVHTF PAVLQSSGLY SLSSWTVPS 

SSLGTKTYTC NVDHKPSNTK VDKRVESKYG PPCPPCPAPE FLGGPSVFLF 

PPKPKDTLMI SRTPEVTCW VDVSQEDPEV QFNWYVDGVE VHNAKTKPRE 

EQFNSTYRW SVLTVLHQDW LNGKEYKCKV SNKGLPSSIE KTISKAKGQP 

REPQVYTLPP SQEEMTKNQV SLTCLVKGFY PSDIAVEWES NGQPENNYKT 

TPPVLDSDGS FFLYSRLTVD KSRWQEGNVF SCSVMHEALH NHYTQKSLSL 

SLGK, 

SEQ ID NO: 9 for the amino acid sequence of RAMOhc: 
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EVQLLESGGG LVQPGGSLRL SCAASGFTFS WYAMDWVRQA PGKGLEWVSG IYPSGGRTKY 

ADSVKGRFTI SRDNSKNTLY LQMNSLRAED TAVYYCARVN VIAVAGTGYY YYGMDVWGQG 

TTVTVSSAST KGPSVFPLAP SSKSTSGGTA ALGCLVKDYF PEPVTVSWNS GALTSGVHTF 

PAVLQSSGLY SLSSVVTVPS 

SSLGTQTYIC NVNHKPSNTK VDKRVEPKSC DKTHTCPPCP APELLGGPSV FLFPPKPKDT 

LMISRTPEVT CVWDVSHED PEVKFNWYVD GVEVHNAKTK PREEQYNSTY RWSVLTVLH 

QDWLNGKEYK CKVSNKALPA PIEKTISKAK GQPREPQVYT LPPSREEMTK NQVSLTCLVK 

GFYPSDIAVE WESNGQPENN 

YKTTPPVLDS DGSFFLYSKL TVDKSRWQQG NVFSCSVMHE ALHNHYTQKS LSLSPGK, 

SEQ ID NO: 10 for the amino acid sequence of RAMGlc: 

DIQMTQSPGT LSLSPGERAT LSCRASQGVS SSSLAWYQQK PGQAPRLLIY GTSSRATGIP 

DRFSGSASGT DFTLTISRLQ PEDFAVYYCQ QYGRSLTFGG GTKVEIKRTV AAPSVFIFPP 

SDEQLKSGTA SWCLLNNFY PREAKVQWKV DNALQSGNSQ ESVTEQDSKD STYSLSSTLT 

LSKADYEKHK VYACEVTHQG LSSPVTKSFN RGEC, 

SEQ ID NO: 11 for the amino acid sequence of RAM9hc: 

EVQLLESGGG LVQPGGSLRL SCAASGFTFS IYSMNWVRQA PGKGLEWVSS IGSSGGTTYY 

ADSVKGRFTI SRDNSKNTLY LQMNSLRAED TAVYYCAGSQ WLYGMDVWGQ GTTVTVSSAS 

TKGPSVFPLA PSSKSTSGGT AALGCLVKDY FPEPVTVSWN SGALTSGVHT FPAVLQSSGL 

YSLSSWTVP SSSLGTQTYI 

CNVNHKPSNT KVDKRVEPKS CDKTHTCPPC PAPELLGGPS VFLFPPKPKD TLMISRTPEV 

TCVWDVSHE DPEVKFNWYV DGVEVHNAKT KPREEQYNST YRWSVLTVL HQDWLNGKEY 

KCKVSNKALP APIEKTISKA KGQPREPQVY TLPPSREEMT KNQVSLTCLV KGFYPSDIAV 

EWESNGQPEN NYKTTPPVLD SDGSFFLYSK LTVDKSRWQQ GNVFSCSVMH EALHNHYTQK 

SLSLSPGK, 

SEQ ID NO: 12 for the amino acid sequence of RAM9lc: 

DIQMTQSPSS LSASVGDRVT ITCRSSQRIM TYLNWYQQKP GKAPKLLIFV ASHSQSGVPS 

RFRGSGSETD FTLTISGLQP EDSATYYCQQ SFWTPLTFGG GTKVEIKRTV AAPSVFIFPP 

SDEQLKSGTA SWCLLNNFY PREAKVQWKV DNALQSGNSQ ESVTEQDSKD STYSLSSTLT 

LSKADYEKHK VYACEVTHQG LSSPVTKSFN RGEC, 

SEQ ID NO: 13 for the amino acid sequence of RAM4hc: 

EVQLLESGGG LVQPGGSLRL SCAASGFTFS IYAMDWVRQA PGKGLEWVSG IVPSGGFTKY 

ADSVKGRFTI SRDNSKNTLY LQMNSLRAED TAVYYCARVN VIAVAGTGYY YYGMDVWGQG 

TTVTVSSAST KGPSVFPLAP SSKSTSGGTA ALGCLVKDYF PEPVTVSWNS GALTSGVHTF 

PAVLQSSGLY SLSSWTVPS SSLGTQTYIC NVNHKPSNTK VDKRVEPKSC DKTHTCPPCP 

APELLGGPSV FLFPPKPKDT LMISRTPEVT CVWDVSHED PEVKFNWYVD GVEVHNAKTK 

PREEQYNSTY RWSVLTVLH QDWLNGKEYK CKVSNKALPA PIEKTISKAK GQPREPQVYT 

LPPSREEMTK NQVSLTCLVK GFYPSDIAVE WESNGQPENN YKTTPPVLDS DGSFFLYSKL 

TVDKSRWQQG NVFSCSVMHE ALHNHYTQKS LSLSPGK, 
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SEQ ID NO: 14 for the amino acid sequence of RAM4lc: 

DIQMTQSPGT LSLSPGERAT LSCRASQGVS SSSLAWYQQK PGQAPRLLIY GTSSRATGIP 

DRFSGSASGT DFTLTISRLQ PEDFAVYYCQ QYGRSLTFGG GTKVEIKRTV AAPSVFIFPP 

SDEQLKSGTA SWCLLNNFY PREAKVQWKV 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 
lgG1, lgG2, igG3 or lgG4 subclass. In other embodiments, the antibody is either subclass !gG1 or lgG4. In 
other embodiments, the antibody is subclass igG4. In some embodiments, the !gG4 antibody has a single 

mutation changing the serine (serine228, according to the Kabat numbering scheme) to proline. Accordingly, 
the CPSC sub-sequence in the Fc region of lgG4 becomes CPPC, which is a sub-sequence in lgG1 (Angal et 
al. Mol Immunol. 1993, 30,105-108). 

Additionally, the production of anti-{ox)MlF antibodies may include any method known in the art for the 

purification of an antibody, e.g. via anion exchange chromatography or affinity chromatography. In one 

embodiment the anti-{ox)M!F antibody can be purified from cell culture supematants by size exclusion 
chromatography. 

The terms "center region" and "C-terminal region" of MIF refer to the region of human MIF comprising amino 
acids 35-68 and aa 86-115, respectively, preferably aa 50-68 and aa 86 to 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 RAB9 as well as RAM4, RAM9 and RAMO which bind as follows: 

RAB4 and RAM4: aa 86-102 
RAB9 and RAM9: 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 transporting 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 iigated. 

The term "host cell" refers to a cell line, 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 line" means not only 
the particular subject cell line but also the progeny of such a ceil 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 to the parent cell, but are still included within the scope of the term "recombinant celi line" as 
used herein. 
The host cell type according to the present invention is e.g. a COS ceil, a CHO cell or e.g. an HEK293 ceil, or 
any other host eel! known to a person skilled in the art, thus also for example including bacterial cells, like e.g. 
E.coli cells. In one embodiment, the anti-MIF antibody is expressed in a DKFR-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)MlF antibodies can be recovered from the culture medium using standard protein purification 
methods. 
Any anti-(ox)MlF 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 IC50 values. 
The preferred assay format of this invention is a modified Boyden chamber (Transwell®) assay, comprising 
two chambers, which allow cells to migrate and which allow counting the migrated cells 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 multiwei! 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 ceils 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 to be limiting, the following pore sizes are typically selected for an assay of the invention, 
e.g. a Boyden chamber assay: 
Astrocytes 12 Mm 
Lymphocytes 5 jjm 

Cancer ceil lines 8 pm 
Macrophages 5 jjm 

Endothelial cells 8 pm 
Monocytes 5 |jm 

Epithelial ceils 8 
Neutrophils 3 \im 
Fibroblasts 8 Mm 
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Leukocytes 

Slow moving ceils 

3 pm 

12 pm. 
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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: RPM11640 (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: RPMI 
1640 (Gibco, Cat.# 11835) with 10% FBS inactivated, 10 mM Hepes, 1 mM Na-Pyruvat, 4.5 g/L Glucose, 0.05 
mM jJ-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 (ox)MlF. The cells can express 

endogenous (ox)MIF or the (ox)MlF can be genetically engineered into these cells to be expressed by them. 

This in particular achieves the migration of the cells; that is to say, the cells stimulate their own migration by 
expressing (ox)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)M!F antibodies are 
coming into contact with the (ox)MlF of these cells. This contact will happen mostly on the division, e.g. 

membrane with pores, dividing the two chambers. If the antibodies in question have a high potency they will 

slow down the migratory action of the ceils 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 ceils migrated to the lower 
chamber equates a low potency (i.e. low inhibition of migration) while a low number of cells migrated to the 

lower chamber equates a high potency (i.e. high inhibition of migration). 

Cells fulfilling 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 (ox)MIF, e.g. on their cell 

surface, which can be determined e.g. by FACS (fluorescence activated cell sorting), as is well known to 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 ceils 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 to 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 
limit the present scope of the invention which is defined by the claims enclosed herewith. 

EXAMPLES 

Example 1 
Anti-MIF antibody RAM9 Chemokinesis assay; ceil based assay 
Intended Purpose: 
The test was set up to test the functionality of GSycine-buffered anti-MIF RAM9 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 U397 (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 

sxogenously, like cells from disease samples. This principle is based on the earlier 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 line, 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 (ceil line: U937) were seeded into 

porous (5 pm) Transwell® inserts (i.e. "upper chamber") and cell migration towards different concentrations of 

anti-MIF antibody RAM9(= test item in the lower chamber) was measured. The IC50 was determined by a 

nonlinear regression equation (4-parameter logistic) of the number of migrated cells against the 
concentrations of RAM9 (logarithmic scale): 
Y-(Vmax-Ymin)/(1+(X/IC5o)Expstop6+Vmin. 

Details for testing method: 
Materials and equipment 

Transwell® 

Plates: 

Migration 

Medium: 

10% HG-full 

Medium: 

HTS 96 weil-Transwell® Plates, 5 pm Pore Size Polycarbonate Membrane, 

Sterile, Polystyrene, Tissue Culture Treated (Corning, Cat.#: 3387) 

Serum-free 0% RPMl-Medium: RPMI1640 (Gibco, Cat# 11835) with 10 mM 
Hepes, 1 mM Na-Pyruvat, PenStrep, 4.5 g/L Glucose 

10% RPMl-Medium: RPM11640 (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 j3-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 

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

U937-Cells with ceil density of approx. 1 x106 ceils/ml, 

(www.atcc.org/ATCCAdvancedCatalogSearch/Prod uctDetaiis/fabid/452/Default 
aspx?ATCCNum=CRL-1593.2&Template=cellBiology 

Cat.#: CRL-1593.2 (Total passage number from original ATCC vial: < 25) 

Cells: 

Sample 

Dilution 

Plate: sterile 96-U-WeU-Plate e.g. Brand, Cat.#: 701316 
37°C incubator, 5% CO2, >80 % relative humidity (rH), e.g. Heraeus Equipment: 

(CBJNJ7) 
CASY Cell Counting System, Innovatis (CB_SG_38) 

Cellavista™ system, Roche 

Centrifuge for 50 mS tubes; e.g. Heraeus Megafuge 1.0R (CB„ZF_05) 
800 rpm equates 133 g (Rotor: #2704) 

Control antibody (negative control): Synagis®, 100 mg/ml (Charge: 1006/1 0996) (isotype control 

antibody) 

Positive control (p.c.): 10 % HG-fuil 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 p! 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 

reliability (only used for buffer control and positive control). 

Antibodies: RAM9, (GMP grade) 
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b.c. RAM9 RAM9 RAM9 RAM9 RAM9 RAM9 RAM9 Synagis Synagis Synagis p.c. 

30nM 10nM 3,33nM 1,11nM 0,37nM 0,12nM 0,04nM 30nM 10nM 3,33nM 

b.c. RAM9 RAM9 RAM9 RAM9 RAM9 RAM9 RAMS Synagis Synagis Synagis p.c. 

30nM 10nM 3,33nM 1,11nM 0,37nM 0,12nM 0,04nM 30nM 10nM 3,33nM 

b.c. RAMS RAMS RAMS RAMS RAMS RAM9 RAMS Synagis Synagis Synagis p.c. 

30nM 10nM 3,33nM 1,11nM 0,37nM 0,12nM 0,04nM 30nM 10nM 3,33nM 

b.c. RAMS RAMS RAM9 RAM9 RAM9 RAMS RAMS Synagis Synagis Synagis p.c. 

30nM 10nM 3,33nM 0,37nM 0,12nM 0,04nM 30nM 10nM 3,33nM 

b.c. RAMS RAMS RAM9 RAMS RAM9 RAMS RAM9 Synagis Synagis Synagis p.c. 

30nM 10nM 3,33nM 1,11nM 0,37nM 0,12nM 0,04nM 30nM 10nM 3,33nM 

b.c. RAM9 RAM9 RAM9 RAM9 RAM9 RAM9 RAM9 Synagis Synagis Synagis p.c. 

fittst 
30nM 10nM 3,33nM 1,11nM 0,37nM 

mmsm 
0,12nM 0,04nM 30nM 10nM 

msmM 
3.33nM 

BlliHIl 
p.c. = positive contro (serum) 
b.c. = background control (buffer) 

4) Procedure: 
Day 1: 

a. the U937 cells were counted 
b. a suitable amount of celt suspension was centrifuged at 800 rpm for 5 min at room temperature. 

c. the supernatant was discarded and the celis were re-suspended in pre-warmed migration medium 
(wash). 

d. A further centrifugation step with 800 rpm was carried out for 5 min at room temperature. 
e. the supernatant was discarded. 

f. Thereafter, the ceils were resuspended in pre-warmed migration medium to 1 x 10s cells/ml. 
g. The ceil suspension was incubated for 24 hours in the incubator. 

Day 2: 

a. The Transweil® plates were equilibrated as follows: 

Appiy 235 JJI pre-warmed migration medium to all wells of the plate. 

Put the Transweil® inserts in the plate and add 100 \i\ pre-warmed migration medium into the 

inserts. Incubate for at Seast 1 hour in the cell culture incubator. 
b. The antibody-preparation was done as follows: 

Final concentration of RAM9 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 IgG is calculated with 6,7 nM} 
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The sample volumes were adjusted by adding the same volume of antibody dilution buffer. As it is 

highly recommended to do pre-diiution steps by use of dilution plates and multichannel pipettes so as 

to improve the mixing of the samples, pre-dilution steps were also carried out, as is known to a 

person skilled in the art, 
c. The cell preparation was performed as follows: 

The cells were counted and centrifuged at 800 rpm for 5 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 106 cells/ml. 
d. For the preparation of the plate 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 Flow hood 
with the bottom side up) (Avoid air drying of the membranes) 

e. 220 \j\ pre-warmed migration medium (or 10% HG-fuil medium = positive control) was added. 235 pi 
migration medium was added to unused wells. 

The addition of antibodies was done as follows: 

15 Ml 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! 

f. The addition of the cells was performed as follows: 

The Inserts were carefully attached to the Transwell® plate and 100 pi of the prepared cell 

suspension were added (1 x 106 cells/ml) with a multi-channel pipette to every insert. 
4 Final cell numbers in the inserts: 1 x 105 cells/well. 

The Insert's membrane was not be touched with the pipette tips. 

g. The plates were incubated over night(approx. 16 hours) in the cell culture incubator. 
Day 3: 

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

b. The cells were separated by pipetting up and down several times with the multi-channel pipette. 
c. Air bubbles were removed. 

d. The cells were allowed to sink down in the wells for at least 30 min before measuring. 
e. The cells were counted by use of the Cetlavista system (parameter settings THP-1 AK with operator 

settings for Cell Confluence). 

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

a non-linear regression model with a 4-parameter fit and the following equation: 
Y- (YmaX"Ymin)/(1+{XflC5o)ExpSiope+ Ymin 

Exemplary range of acceptable IC5Q-vaiues for RAM9: > 0.1 nM and < 4 nM 
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"Acceptable" in that regard shall mean if the calculated IC50 of each plate is not within this range, the test has 

to be repeated. If the IC50 of the repeated test is not within this range, the RAM9 antibody did not pass the 

test. 
Notice: 

For the calculation of the IC50 of RAM9 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 nM -10 nM antibody) have been 
used for calculation). 

For this method, no national or international reference material is available. Therefore, an Accuracy: 
in-house reference (anti-MIF working standard Bulk drug substance (lot ORMFUFD09003 
REF); 17.44 mg/ml) was used for determination of the IC50 curves. Consistency of the 
assay was confirmed by use of this reference compound in every test. From the iisted 25 
experiments (=38 plates) a mean IC5Q of 0.8 was calculated. 

In order to determine the ICgo 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 IC50:0.8 ± 0.7 nM). When duplicate 
plates (26 plates from 13 experiments) are used for evaluation, a mean £50 of 0.8 and a 
standard deviation of 0.5 can be calculated (IC5Q: 0.8 ± 0.5 nM). 

Dose dependent migration inhibition of U937 cells by RAM9(!ot ORMFUFD09003 REF) 
Specificity: COuld be shown repeatedly in several experiments. As negative control, three 

concentrations of another fully human IgG 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: 

B RAM9 was diluted in Glycine buffer and minimal pipetting volumes of 5 pi have 
been used. 

• 24h Serum starvation of U937 monocytes. 
8 Equilibration of Transweil® plates in migration medium. 
* Pre-dilution of antibody in Glycine buffer in 96 well plates (equtvolume 

mixtures) 
8 Preparation of 1 x 105 cells/ml in fresh migration medium 
8 Addition of migration medium and diluted antibodies into the lower chamber of 

the 96 well plates. 
8 Addition of cell suspension (suspension in migration medium) into upper 

chamber (Transwell® insert). 
a Overnight incubation of the plates (16 h, ceil culture incubator). 
* Removal of Transwell® inserts and counting of cells in the lower chamber 

(read out = cell numbers). 
8 Calculation of IC50 by use of the excel solver function (non-linear regression, 

4-Parameter fit) 
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iCso-Range: > 0.1 nM and s 4 riM 

According to a preferred embodiment of this invention, freeze-thaw cycles of the test items 
Robustness: (Glycine buffered preparations of anti-MSF antibody RAM9) are avoided, After Lot-changes j 

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 shouid 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 (ICso values should not be taken) Thereby, it can be avoided that the 
number of cells is too small to carry out a meaningful statistic analysis or that there is no 
sufficient cell-celi-communication, and it is avoided that the number is too big, which could 
result in practice in a too pronounced cell-celi-communication. 

Equipment Testing was performed on the following devices: 
Qualification: 37°C incubator (5%CC>2, >80%rH), Heraeus 

CASY Ceil Counting System, Innovatis 
Cellavista, Innovatis 
Centrifuge Heraeus Megafuge 1 .OR 
This equipment is evaluated as acceptable due to design of the test. 

5) Conclusion: The method is qualified for its intended purpose, i.e. 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 + II 
material. 

Example 2 
In principle, the same assay method was used to determine whether the antibodies could be provided 
together with the cells in the upper chamber. 
Short summary: 
Cell Migration Assay: HTS Transwell plates (Corning): 5|um 

* cells: U937 (10!h passage), overnight starving 
* RAM9 antibody: 30nM - 0,04 nM, pipetted into inserts 
* Synagis® in Glycine: 30 nM; 10 nM; 3,3 nM pipetted into inserts 
* Neg. control: Glycine; Pos. control: FBS (fetal bovine serum) 
* incubation: 2 plates, 16 h 
* Cellavista® used for calculation of results 

Results: 
Plate 1 
Cone. Antibody (nM) measured fit 

0 1997,6 
0,04 2452,7 2498,3 
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0,12 2490,8 2388,4 
0,37 2019,2 2106,0 
1,1 1642,0 1621,2 
3,3 1179,6 1115,5 
10 688,0 810,8 
30 753,7 685,7 

Max =A 2555 
Slope =B 1,0 
IC 50 =C 1,2 
Min =D 620 

sumxmy2 44358 
Fit: {%=(A-D)/(1 +(X/C)ExpB + D (^sigmoid curve) 
Plate 2 
CKonc. Antibody (nM) measured fit 

0 2183,1 
0,04 2562,8 2646,5 
0,12 2685,2 2575,9 
0,37 2354,2 2357,3 
1,1 1872f5 1939,5 
3,3 1621,2 1527,4 
10 - 1263,3 1323,0 
30 1266,7 1256,2 

Max =A 2674 
Slope =B 1,2 
IC 50 =C 1,1 
Min =D 1230 

sumxmy2 35893 
Fit: l%=(A-D)/(1 +(X/C)ExpB + D (^sigmoid curve) 
Conclusion: 
The assay method is again suitabiefor its intended purpose. 
The present assay sets a new (industrial) standard with respect to assay robustness and precision that wiii 
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 III. 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 to assess the in vitro potency of anti-MIF antibodies/drugs in other indications (e.g. cancer). 
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BUDAPEST TREATY ON THE INTERNATIONAL 
RECOGNITION OF THE DEPOSIT OF MICROORGANISMS 

FOR THE PURPOSES OF PATENT PROCEDURE 

INTERNATIONAL FORM 

DSMZ 
&ommHinQ von 
M »k r<w0oArtm j» t 
und Z^IJVaUyfen GmbH 

Baxter Healthcare S.A.. 
Thurgauerstr. 130 

8152 Giattpark. (Opflkon), Switzerland 
Baxter International inc. 
One Baxter Parkway 
Deerfieid, Illinois 60015, USA 

RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT 
issued pursuant to Rule7,! bytho 
OJTERNATfONALDEPOSrTARY AUTHORITY 
identified at toe bottom of this page 

i, IDENTIFICATION OF THE MICROOROAN?SM 

Wmifjosiiosiieference given by Ihe DEPOSITOR-. 
OA.643-22.pRAB4lc 

Accession number gSvcn fay toe 
INTERNATIONAL DEPOSITARY AUTHORITY;. 

DSM 25110 

n. SCtaniFJC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION 

The microorganism identified under 1, above, was accompanied by: 

(ji) a sotcndfio descriptor) 
{ c proposed taxonomic designation 

(Marie with t cross when applicsbie). 

HI. RECEIPT AN'D ACCEPTANCE 

This Snicmstlona) Depositary Authority acccpts the microorganism identified under i. above, which was received by HOT 2011-08-31 
(Date ofthe original deposif)1-

IV; RECEIPT OF REQUEST FOR CONVERSION 

The microorganism identified under Iabove was received by this IniemMiona! Deposiisiy Authority on 
and a nwucH to convert the original deposit to s deposit under the Budapest Treaty was reserved by it on 
for conversion). 

(date of original deposit) 
(dots of receipt of request 

V. INTERNATIONAL DEPOSITARY AUTHORITY 

j "Name: DSMZrDEUTSCHS S AMMLUNG VON 
MIKROOROANISMEN UND ZELLKULTUREK GmbH 

Address: Inhoffenstr, 7 B 
D-38124 Braunschweig 

Signatures) of pefson(s) hsvirig the power to reprejen! the 
international Depositary Authority or of authorized &fTscml(s): 

Cteic: 2011-09-02 

' Where Rule 6.4(d) applies; such dsicisitiedateon which the saws of imcroacionat depositary aatherity was acquired. 
Form DSMZ-BF/4<sob page) 08/2006 
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BUDAPEST TREATY DN THE INTERNATIONAL 
RECOGNITION OPTHE DEPOSIT OF MICROORGANISMS 

FOR THE PURPOSES OF PATENT PROCEDURE 

INTERNATIONAL FORM 

Deoi«f>» ^1 J 
Softimteng von £9» / 
Mfkroor^ant4m©n 
und Zaffkut(u«n Gretfl 

Baxter Healthcare S A, 
Thurgauerstr. 130 
$152 Glartpark (Oprtkon), Switzerland 
Baxter International Inc. 
Cms Baxter Parkway 
Deerfield, Illinois 60015, USA 

RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT 
issued pursuant u> Rule "Li byihc 
INTERNATIONAL DEPOSITARY AUTHORITY 
identified st the bottom of this page 

I. IDENTIFICATION OFTHE MICROORGANISM 

Identification reference given by the DEPOSITOR: 

GA.66 2-01 ,pRAB91c 
Accession number given by the 
INTERNATIONAL DEPOSITARY AUTHORITY: 

DSM 25111 

1J. SCIENTIFIC DESCRIPTION AMD/OR PROPOSED TAXONOMIC DESIGNATION 

fiie microorganism idc/uificci under I. above was accompanied by. 

{ ^> e scientific description 
( x) a proposed tazonomic dcsigntiiori 

(Motk with a cross where applicable). 

JJL RECEIPT AND ACCEPTANCE 

T*us international Depositary Authority accepts the microorganism identified under E. above, wh?eh was received by it on 2011-08-3 i 
{pate of die original deposit^'. 

IV. RECEIPT OF REQUEST FOR CONVERSION 

The microorganism Identified under I above was rcccivcd by this international Depositary Authority on (date of original deposit) 
aiid s request to convcrt lbs origins! deposit to a depoiiiunder the Budapest Treaty was received by it on (fiats of reewpt of request 
for conversion). 

V- INTERNATIONAL DEPOSITARY AUTHORITY 

ftiiirc: DSMZ-DEUTSCHE SAMMLUNG VON 
MKROOROANISMEN UKD ZELLKULTUREN GmbH 

Aodress: InhofFenstr. 7 B 
D-38I24 Braunsebwaig 

Sigmiturc(s) of person(s) having the power to represent the 
international Depositary Authority or of authorized officially. 

Date: 20 i 1-09-02 

1 Ware flute 6.<i (d) applies, such dais is the date on which the status of international depositary authority was acquired. 

Form DSMZ-B P/4 (sole page) 08/20 OS 
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BUDAPEST TREATY ON THE INTERNATIONAL 
RECOGNITION OF THE &BPOSITOFMICROORGANISMS DSMZ FOR. THE PURPOSES OF PATENT PROCEDURE DEUlreh„ - " ^ 

MiliroofgemiFMn •y Somralonpron SB, 
MiliroofgemiFMn ^ 
uf»d 2o|fkijfluren GmbH 

INTERNATIONAL FORM 

Baxter Healthcare S.A. 
Thurgauerstr. i 30 
SI52 ulattpark (Opfskon), Switzerland 
Baxter International Inc. 
One Baxter Parkway 
Deerfield, Illinois 60015, USA 

RECEIPT IN THE CASE OF AN ORIQIN AL DEPQS5T 
issued pursuant 10 ftuie 7,1 by the. 
OsTSRNATtOMAL DEPOSCTAR V AUTHOKVCY 
itktilificd at the bottom of this p»ge 

J. IDENTIFICATION OF THE MICROORGANISM 

Identification reference given by the DEPOSITOR; 

G A.736-12,pRAB4 G4hc 
Accession number given by the 
INTERNATIONAL DEPOSITARY AUTHORITY: 

DSM 2SU2 

11, SCtElsTTlPIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION 

The microorganism identified under 1. above was accompanied by: 

( X S a Bcicntiflc deseripuon 
{ 8 proposed tuxonoreie dajignsiion 

(Mark with B cross where appiicabiel. 

HI. RECEIPT AWD ACCEPTANCE 

This LaicrnalionslDcpftsiiarv Authority sccopts the reiteraorgsBSsm identified under 5. above, which was rcwived by it on 2011-08-31 
(£>ot« of the original deposit1, 

IV. RECEIPT OF REQUEST FOR CONVERSION 

The microorganism Jdcflts/ied under I above was received feythis Lniemationa! Dcnosiory Amhorrty on (d«ic> of original deposit) 
and s request to corivcrt the original deposit tcj a deposit under £hc Budepest Treaty was received by ic on (dale of reccipt of request 
for conversion). 

V. INTERNATIONAL DEPOSITARY AUTHORITY 

Name: DSMZ-DEUTSCttE SAMMLlJbiG VOW 
MIKROOftGANISMENUND ZEUXULTUREN GmbH 

Address: Inhoffermr. 7 B 
£>*38124 Braunschweig 

Signatures) ofpe«ott(sj having the powweo represent fhe 
bitematicma! Depositary Authority or of authorized officials): 

^ Cjer/C, 
DaK 2011-09-02 

' Where Rule 6.4 (d)oppfies, such date is the data BC which the status of intcmetionaf depositary fluihomj' was acquired. 

Form DSMZ-BP/4 (sole page) 08/2006 
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BUDAPEST TREATY ON THE INTERS A.TIONAL 
RECOGNITION OF THE DEPOSIT OF MICROORGANISMS 

FOR THE PURPOSES OF PATENT PROCEDURE Doutschs -
Sommlung n>n BK . 
Mikwotponmner 
vntae!!M>uienGmbH ' 

INTERNATIONAL FORM 

Baxtsr Healthcare SA. 
Thurgauerstr. 130 

8152 Glattpark (Opftkon), Switzerland 
Baxter International Inc. 
One Baxter Parkway 
Desrfifeld, Illinois 60015, USA 

RECEIPT IN THE CASE OF AN ORIGINAL DSPQSrr 
issued pursuant to Rule 7.1 by the 
INTERNATIONAL DEPOSITARY AUTHORITY 
identified at the bottom of this psgc 

I. JDSWnFICATIDN OF THE MICROORGANISM 

!dcnltficauon reference given fey the DEPOSITOR: 

G A..757-03 .pRAB9G4hc 
Accession number given by the 
INTERNATIONAL DEPOSITARY AUTHORITY: 

DSM 251 13 

ft. SCIENTIFIC DESCRIPTION ANM3R PROPOSED TAXONOMIC DESIGNATION 

Tte microorganism identified under I. above was aeeompanicd by. 

(. X) a scientific description 
{ £) a proposed tw.onomio designation 

(Mark with a cross where applicable). 

m. RECEIPT AND ACCEPTANCE 

Tbts International Depositary Authority acccpts she microorganism identified under 1 above, which wns received by it OE 2011-08-31 
(Date of she original tieposil)1. 

IV. RECEIPT OF REQUEST FOR CONVERSION 

The microorgsnism identified under 1 above was received by this Imemaiiona! Depositary Authority on 
and a request to convert the original deposit la a deposit under the Budapest Treaty was received by iron 
for conversion). 

(date of original deposit) 
(data of receipt of request 

V. fNTERNATIONAL DEPOSITARY AUTHORITY 

Name: DSMZ-DEUTSCHE SAMMLUNG VON 
MOCROOROANtSMEN UNO ZELUCULTUREN GmbH 

Add«as: inhofTenstr. 7 B 
D-38I24 Breunsshwcig 

SignBfflnKs) of pereon(s) having the power to represent ttte 
International Depositary Authority or af authorised officials): 

Date; 20 U -09-02 

' Where Rule 6,4 (d) appiies, tuch tJeieir the date ort which the status of international depositary authority was acquired. 

Form DSMZ-BP/4 {sole page) 58/2006 
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BUDAPEST TREATY OH THE INTERNATIONAL 
RECOGNITION OF THE DEPOSIT OFM1CROORGANISMS 

FOR THE PURPOSES OF PATENT PROCEDURE 

INTERNATIONAL FORM 

Baxter Healthcare S.A. 
Thurgauerstr, 130 

8152 Giattpark. (Oprikon), Switzerland 
Baxter Internationa! inc. 
One Baxter Paricway 
Daerfieid, Illinois 60015, USA 

RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT 
issued pursuant to Rule 7-i by the 
INTERNATIONAL DEPOSITARY AUTHORITY 
identified jst (he bottom of ibis pegi 

I IDENTIFICATION OFTHE MICROORGANISM 

Mollification reference given fay the DEPOSITOR: 

GA.782-06.pRAB0lc 
Accession number given by die 
INTERNATIONAL DEPOSITARY AUTHORITY: 

DSM 25114 

a SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION 

The microorganism identified under J. above was accompanied by: 

( x) aseientifjsdescription 
{ s proposed uxonDmicdesignation 

{Mark with a cross whore eppficabSe). 

HI. RECEIPT AND ACCEPTANCE 

Tnis International Depositary Authority accepts the microorganism Identified under I. above, which was rcccivcd by it on 2011-08-31 
fDase of the original deposit)'. 

IV. RECEIPT OFREQUESTFOK CONVERSION 

Tisc microorganism identified under! above was recci ved by this International Depositary Authority on 
end «rctjuan to eonvcrt the origjnsi deposition deposit under the Budapest Treaty was received ty a on 
for conversion). 

Wats of original deposit) 
(date of receipt of request 

V, INTERNATIONAL DEPOSITARY AUTHORITY 

Nam:: DSMZ-DEUTSCHE SAMMLUNG VON 
MDCROORQANISMEN UND ZELLKULTUREN OmbH 

Address: inhofTenstr. 7 B 
D-38I24 Braunschweig 

Signatures) of person(s) having the power to represent the 
bitemational Depositary Authority or of authorized officials): 

tatc; 2011 -09-02 

1 Where Rub 6.4 (d) applies, such bate is the date on which the itatus of international depositary authority was acquired. 

Farm DSMZ-BP/4 (sole page) 06/2006 
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BUDAPEST TREATY ON THE INTERNATIONAL 
RECOGNITION OF THE DEPOSIT OF MICROORGANISMS 

FOR THE PURPOSES OF PATENT PROCEDURE 

INTERNATIONAL FORM 

DSM1 
Devitthc ati 
S<imm>uftQ tan §Bb *gr 
MiWoo»gor>isftien y* 
urci XelltaiMcen GmbH 

Baxter Healthcare S.A. 
Thurgauerstr. 130 

gl52 Giattpark (Opfikon), Switzerland 
Baxter Internationa! Inc. 
One Baxter Parkway 
Deerfteld, Illinois 60015, USA 

RECEIPT IN THE CASS OF AN ORIGINAL DEPOSIT 
issued pursuant to Rule 7.1 by the 
INTERNATIONAL DEPOSITARY AUTHORITY 
identified at the bottom of this page 

I. IDENTIFICATION OF THE MICROORGANISM 

Identification reference given by the DEPOSITOR: 
GA.783-34.pRABOG4hc 

Accession number given by the 
INTERNATIONAL DEPOSITARY AUTHORITY: 

DSM 25115 

IL SCIENTIFIC DESCRIPTION ANWOR PROPOSED TAXONOMIC DESIGNATION 

Th® microorganism identified under I. a'oovt was- accompanied by: 

( X 5 s scicnti 5e description 
( jf) s proposed tsxonoroic designation 

(f»iark with a erase where applicable). 

Ifl. RECEIPT AND ACCEPTANCE 

This international Depositary Authority accepts the microorganism Identified under 2, sbovc, which was rcccivcd by it on 2015"08-33 
(Dole of the original deposit}'. 

JV. RECEIPTOF REQUEST FOR CONVERSION 

The microorganism identified under i above was received by this international Depositary Authority on 
and & request to convert the origins! deposit to a deposit under the Budapest Treaty wu rcccivcd by it on 
for conversion). 

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

V. (NTERNATIONALDEPOSITARY AUTHORITY 

Name: DSMZ-DEUTSCHE SAMMLUNG VON 
M EKLROORG ANBM EN UND ZELLKULTUREN OmbH 

Address: InhofTenstr, 7 B 
D*38!24 Braunschweig 

Signatures) cfperaon(s) having the power to represent the 
International Depositary Authority or of authorized ofTicial(s): 

Date: 2011-09*02 

' V/herc Ruls 6.4 (d) applies, such date is the date on which the status of iniemsSionel depositary authority was acquired, 
Form.DSMZ.BPJ4 <soic page) 0832006 
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BUDAPEST TREATY OK THE INTERNATIONAL 
RECOGNITION OF THE DEPOSIT OF MICROORGANISMS 

FOR THE PURPOSES OF PATENT PROCEDURE 

INTERNATIONAL FORM 

Baxter Healthcare S.A. 
Thurgauerstr. 130, 8152 Glattpark 

(Opfikon), Switzerland 
Baxter International Inc. 
One Baxter Parkway 
Deerfield. Illinois 60015, USA 

RECEIPT IN THE CASE OF AN ORIGIN AL DEPOSIT 
issued pursuant to Rule 7.! by the 
INTERNATIONAL DEPOSITARY AUTHORITY 
identified at the bottom of this page 

L IDENTIFICATION OF THE MICROORGANISM 

Identification reference given by the DEPOSITOR: 
GA.661-01.pRAM9ic 

Accession number given by Iht 
INTERNATIONAL DEPOSITARY AUTHORITY. 

DSM .25859 

IL SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION 

The microorganism identified under I. above was accompanied by; 

( X) a scientific description 
( ) a proposed taxonomic designation 

(Mark with a cross where applicable). 

m. RECEIPT AND ACCEPTANCE 

This International Dsposttan1 Authority accepts the microorganism identified under I. above, which was received by it on 2012-04-12 
{Date of the original deposit)1. 

IV. RECEIPT OF REQUEST FOR CONVERSION 

The microorganism identified under I above was received by thts International Depositary Authority on 
and a rcauest to convert the original deposit to a deposit under the Budapest Treaty was received by it on 
for conversion). 

.{data of original deposit) 
(dote of receipt of request 

V. FNTERN ATION AL DEPOSITARY AUTHORITY 

Name: Leibniz Institute DSMZ-German Collection of 
Microorganisms and Coll Cultures 

Address: InhofTenstr. 7 B 
D-38I24 Braunschweig 

Signature(s) of person(s) having fee power to represent the 
International Depositary Authority or of authorized officiai(s): 

<? 

Date: 2012-04-23 

' Where Rule 6.4 (d) applies, such date is the date on which thestatus of intemmional depositary authority was acquired. 

Form DSMZ-BP/4 (sole page) 02/2012 
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BUDAPEST TREATY OK THE INTERNATIONAL 
RECOGNITION OF THE DEPOSIT OF MICROORGANISMS 

FOR THE PURPOSES OF PATENT PROCEDURE 

PCT/EP2013/075643 
S \ 

V 

INTERNATIONAL FORM 

Baxter Healthcare S.A. 
Thurgauerstr. 130, 8152 Giattpark 

(OpflKon), Switzerland 
Baxter International Inc. 
One Baxter Parkway 
Deerfteld, Illinois 60015, USA 

RECEIPT1 IN THE CASE OF AN ORIGINAL DEPOSIT 
issued pursuant to Rule 7. J by the 
INTERNATIONAL DEPOSITARY AUTHORITY 
identified at the bottom of this page 

I. IDENTIFICATION OF THE MICROORGANISM 

Identification reference given by the DEPOSITOR; 

GA.662-01 .pRAM9hc 
Accession number given bv the 
INTERNATIONAL DEPOSITARY AUTHORITY: 

DSM 25860 

n. SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION 

The microorganism identified under I. above was accompanied by; 

( X ) a scicntific description 
( a proposed taxonomic designation 

(Mart: wife a cross where applicable). 

HI. RECEIPT AND ACCEPTANCE 

This International Depositary Authority accepts the microorganism identified under'!, above, which was received by it on 2012-04-12 
(Date of the original deposil)'. 

IV. RECEIPT OF REQUEST FOR CONVERSION 

The microorganism identified under I above was received by this International Depositary Authority an 
end a request to convert the original deposit to a deposit under the Budapest Treaty was rcccivcd by item 
for conversion). 

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

V. INTERNATIONAL DEPOSITARY AUTHORITY 

Name; Leibniz Institute DSMZ-Germsn Collection of 
Microorganisms and Cell Cultures 

Address: Inhoffenstr. 7 B 
D-38I24 Braunschweig 

Signature's) of personfs) having the power to represent the 
International Depositary Authority or of authorized official(s): 

(SI Cz/e.'~^L 
Date: 2012-04-23 

' Where Rule 6.4 (d) applies, such date is the date on which the status of international depositary authority was acquired. 

Form DSMZ-BP/4 (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. 
Thurgauerstr. 130, 8152 Giattpark 

(Opfikon), Switzerland 
Baxter Internationa! Inc. 

RECEIPT IN THE CASE OF AN ORIGINALDEPOSIT 
issued pursuant to Rule 1.1 by the 
INTERNATIONAL DEPOSITARY AUTHORITY 
identified at the bottom of this page 

One Baxter Parkway 
Deeifield, Ilfinois'60015, USA 

1. IDENTIFICATION OF THE MICROORGANISM 

Identification reference given by the DEPOSITOR: 

GA.906-04.pRAM41c 
Accession number given by the 
INTERNATIONAL DEPOSITARY AUTHORITY: 

DSM 25861 

II. SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION 

The microorganism identified under I. above was accompanied by: 

( X ) a scientific description 
( x) & proposed taxonomic designation 

(Matf; v/iife a cross where applicable). 

01, RECEIPT AND ACCEPTANCE 

This International Depositary Authority accepts the microorganism identified under I. above, which was received byitoo 2012-04-12 
(Date of the original deposit)1. 

rv. RECEIPT OF REQUEST FOR CONVERSION 

The microorganism identified under I above was received by this International Depositary Authority on (date of original deposit) 
and & request to convert the original deposit to a deposit under the Budapest Treaty was received by it on (date of receipt of request 
for conversion). 

V, INTERNATIONAL DEPOSITARY AUTHORITY 

Nome: Leibniz Institute DSMZ-Gcrman Collection of 
Microorganisms and Cell Cultures 

Sigiuiturc(s) of pcrson(s) having the power to represent the 
International Depositary Authority or of authorized ofScial(s): 

Address: Inhoffenstr. 7 B • 
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 authority was acquired. 
Form DSMZ-BP/4 (soke page) 02/2012 



BUDAPEST TREATY OK TKEINTERNATIONAL 
RECOGNITION OF THE DEPOSIT OF MICROORGANISMS 

FOR THE PURPOSES OF PATENT PROCEDURE 

1NTERNATIONALF0RM 

Baxter Healthcare S.A. 
Thurgauerstr. 130, 8152 Giattpark 

(Opflkon), Switzerland 
Baxter International Inc. 
One Baxter Parkway 
Deerfield, Illinois 60015, USA 

RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT 
issued pursuant to Rule 7.1 by the 
INTERNATIONAL DEPOSITARY AUTHORITY 
identified at the bottom of this page 

L IDENTIFICATION OF THE MICROORGANISM 

Identification reference given by the DEPOSITOR^ 

GA.657-02.pRAM4hc 
Accession number given by the 
INTERNATIONAL DEPOSITARY AUTHORITY: 

DSM 25862 

II. SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION 

The microorganism identified under L above was accompanied by: 

(X) a scientific description 
( JJ) gproposed taxonomic designation 

(Marc with a cross where applicable). 

m. RECEIPT AND ACCEPTANCE 

This International Depositary Authority accepts the microorganism identified under 1. above, which was received by it an 2012-04-12 
(Date of the original deposit)'. 

IV. RECEIPT OF REQUEST FOR CONVERSION 

The microorganism identified under) above was received by this International Depositary Authority cm 
and a request to convert the original deposit to a deposit under the Budapest Treaty was received by it on 
for con version). 

(dale of origitsai deposit') 
(date of receipt of request 

V, INTERNATIONAL DEPOSITARY AUTHORITY 

Name: Leibniz Institute DSMZ-Oennan Collection of 
Microorganisms and Cell Cultures 

Address: Inhoffenstr. 7 B 
D-38I24 Braunschweig 

Signaturefs') of person(s) having the power 10 represent the 
International Depositary Authority or of authorized ofiici&Ws): 

/ 

Date: 2012-04-23 

1 Where Rule 6.4 (d) applies, such date is the date on which the status of international depository authority was acquired. 

Form DSMZ-BP/4 (sole page) 02/2012 
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BUDAPEST TREATY ON THE INTER* ATIONAL 
RECOGNITION OF THE DEPOSIT OF MICROORGANISMS 

FOR THE PURPOSES OF PATENT PROCEDURE 

INTERNATIONAL FORM 

"N, s 

Baxter Healthcare S.A. 
Thurgauerstr, 130, 8152 Giattpark 
(OpfUcon), Switzerland 
Baxter International Inc. 
One Baxter Parkway 
Deerfieid, Illinois 60015, USA 

RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT 
issued pursuant to Rule 7,1 by the 
INTERNATIONAL DEPOSITARY AUTHORITY 
identified at the bottom of this page 

1. IDENTIFICATION OF TOE MICROORGANISM 

Identification reference given by the DEPOSITOR: 

GA.906-Gl.pRAM01c 
Accession, number given by the 
INTERNATIONAL DEPOSITARY AUTHORITY; 

DSM 25863 

n. SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION 

The microorganism identified under I. above was accompanied by: 

( X) a scientific description 
(j{) a proposed taxonomic designation 

(Mark with a cross where applicable). 

Ill, RECEIPT AND ACCEPTANCE 

This International Depositary Authority accepts the microorganism identified under 1. above, which was rcccivcd by it on 2012-04-1' 
(Date of.the original deposit)'. 

IV, RECEIPT O? REQUEST FOR CONVERSION 

Hie microorganism identified under I above was rcccivcd by this International Depositary Authority em 
and a request to convert the original deposit to a deposit under die Budapest Treaty was received by it on 
for conversion). 

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

V. INTERNATIONAL DEPOSITARY AUTHORITY 

Name: Leibniz institute DSMZ-Gerraan Collection of 
Microorganisms and Cell Cultures 

Address; Inhoffenstr. 7 B 
D-38124 Braunschweig 

Signature(s) of person(s) having the power to represent toe 
InTcmation&l Depositary Authority or of authorized official's): 

' 

Dat* 2012-04-23 

1 Where Rule 6.4 (d) applies, such date is the date on which the status of international depositary authority was acquired. 

Form DSMZ-BJV4 (sole page) 02/2012 
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BUDAPESTTREATY ON THE INTERNATIONAL 
RECOGNITION OF THE DEPOSIT OFMICROORGANISMS 

FOR THE PURPOSES OF PATENT PROCEDURE 

DSMZ 

INTERNATIONAL FORM 

Baxter Healthcare S.A. 
Thurgauerstr. 130, 8152 Giattpark 
(Opfikon), Switzerland 
Baxter Internationa! Inc. 
One Baxter Parkway 
Deerfieid, Illinois 60015, USA 

RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT 
issued pursuant to "Rule 7.3 by the 
INTERNATIONAL DEPOSITARY AUTHORITY 
identified at the bottom of this page 

I. IDENTIFICATION OF THE MICROORGANISM 

Identification reference given by the DEPOSITOR; 

GA.784-01 .pRAMOhc 
Accession number given by the 
INTERNATIONAL DEPOSITARY AUTHORITY: 

DSM 25864 

n. SCIENTIFIC DESCRIPTION AND,'OR PROPOSED TAXONOMIC DESIGNATION 

"Die microorganism identified under I. above was accompanied by: 

( X) o scientific description 
{ ^) a proposed taxonomic designation 

(Mark with a cross where applicable). 

HI. RECEIPT AND ACCEPTANCE 

This International Depositary Authority accepts the microorganism identified under L above, which was received by it on 2012-04-12 
(Date of the original deposit)'. 

IV. RECEIPT OF REQUEST FOR CONVERSION 

The microorganism identified under I above was received by this Internationa! Depositary Authority on 
and a request to convcrt the original deposit to a deposit under the Budapest Treaty was received fay it on 
for conversion), 

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

V. INTERNATIONAL DEPOSITARY AUTHORITY 

Name: Letbniz Institute DSMZ-Germsn Collection of 
Microorganisms and Cell Cultures 

Address: Inhoffenstr. 7 B 
D-38124 Braunschweig 

Signarurefs) of peraon(s) having the power to represent the 
International Depositary Authority or of authorized ofnciai(s): 

Date; 2012-04-23 

1 Where Rale 6 A (d) applies, such date is the date on which the status of international depositary authority was acquired. 

Form DSMZ-BP/4 (sole page) 02/2012 
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CLAIMS 
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 comprise MIF, 
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 aiiows eel! migration and diffusion, and 

calculating inhibition of migration , and 
wherein no (ox) MIF is added to the device. 

2. Assay method according 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), RA84 (as identified by SEQ ID NOs:2 and 6), RAB9 (as 

identified by SEQ ID NOs:1 and 5), RAMO (as identified by SEQ ID NOs:9 and 10), RAM4 (as identified by SEQ !D 
NOs:13 and 14) and RAM9 (as identified by SEQ ID NOs:11 and 12), very preferred RAM9. 

3. Assay method according to claim 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 chamber ceil migration assay 
(modified Boyden chamber assay), more preferably a Transweil cell migration assay device. 

4. Assay method according to any one of the preceding claims, 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 ceils, 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 to any one of the preceding claims, wherein the cells are provided as a cell suspension in a 
suitable migration medium to allow migration. 

6. Assay method according to claim 5, wherein the migration medium does not comprise proteins. 
7. 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, to the second part, e.g. lower chamber, of e.g. the Transwell® chamber. 

8. 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 

9. 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 (jm. 

10. Assay method according to any one of the preceding claims, wherein the migrated cells 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 haif-maximal 
inhibiting antibody concentration (ICgQ-value). 

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

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


