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DESCRIPTION

[0001] The present invention s as defined by the claims and relates to anti-hurman OX4DL antibodies, new medical uses and methods. The invention is defined by the claims and any other aspects, configurations or embodiments set forth herein not faling within the scope of the claims are for information

[0002] Any references in the description to methods of treatment refer to the compounds, pharmaceutical compositions and medicaments of the present invention for use in a method for treatment of the human (or aninal) body by therapy (or for diagnosis).

BACKGROUND

[0003] OX4D ligand (OX4DL) is & TNF family member; a 34 kDa type Il transmembrane protein. The crystalized cormplex of hurman OX4D and OX40L is a trimeric configuration of ane OXAOL (iimer) and three OX4D monomers. The human extracellular dormain is 42% homologaus t mouse OX40L.

[0004] OX4DL s not constitutively expressed but can be induced on professional APCs such as Bcells, dendritc cells (DCS) and macrophages. Other celltypes such as Langerhans cels, endothelial cells, smooth muscle cells, mast cells and natural killer (NK) cells can be induced to express OX4OL. T-cells can also
express OX4DL The OXADL receptor, OXAD, is expressed on activated T-cells (CD4 and CDB T-cells, Th2, Thi and Th17 cells) and CD4*Foxy3* cells, even in the absence of activation

[0005] The interaction between OX4D and OX4OL occurs during the T-cell-DC interaction 2 or 3 days after antigen recognition. After leaving DCs, the OX40-expressing T-cell may interact with an OX40L-expressing cell other than a DC and receive an OX40 signal from this cell, which may provide essential signals
for the generation of memory T-cells, the enhancement of T2 response and the prolongation of the inflarmmatory responses. OX4D signals into responder T-cells render them resistant to Treg mediated suppression

[0006] Graft versus host disease is a major cause of mortalty following allogeneic bone marraw treatment. In the acute version of the disease, mature T-cells present in the bone marrow graft recognise the donor tissue as foreign in an environment of damaged tissue, which, via host APC's cause the activation and
prolferation of the donor T-cells, with subsequent T-cell migration into the liver, spleen, gut, skin and lungs, causing tissue damage by the CTL effector response and inflammatory cytokinefchemokine release. Onset for acute disease is usually within the first 100 days post transplantation (Hill-Ferrara, Blood May 1,
2000 vol. 95 no. 8 2754-275, Reddy-Ferrara Blood, Volume 17, Issue 4, December 2003)

[0007] Chronic GyHD usually appears 100 days post transplantation and several factors are thoughtto be involved, including thymic damage caused by prior acute GvHD which results in & reduced clearance of pathogenic T-cells (Zhang et af Septerber 1,2007 vol 179 no. 5 3305-3314), up-regulation of TGF-§,
which causes fibrosis (McCormick et alJ Immuno, Novernber 15, 1999 vol. 163 no. 10 5693-5699), and  B-cel component driven by elevated B Cell activating factor (BAFF) (Sarantopoulos et al, Clin Cancer Res October 15,2007 13;6107) as wel as auto-antibodies against platelet derived growth factor receptor
(Svegliati et l, Blood July 1,2007 vol. 110 no. 1 237-241).

[0008] Clinical studies have shown that OX4D is up-regulated in both acute (Morante et al, Clinical and Experime ntal Immunology.1 45:35-43) and chronic (Kotani et al, Blood November 15,2001 vol 98 no. 10 3162-3164) GvHD. Administration of an antagonistic anti-OX40L enhanced survivalin a lethal acute mouse
model of GvHD, with a 70% survival in the treated group compared to the untreated who all died by day 43 (Tsukada et al, Blood, 1 April 2000, Volume 95, Nurber 7) where as treatment with an agonistic anti-OX4D Ab accelerated the disease and mortality (Blazar et al Blood May 1,2003 vol 101 no. 9 3741-3745)
Blockade of the OX40-OX40L interaction has been shown to be efficacious in several other inflammatory disease, with ant OXADL Ab being used to treat a mouse model of coltis (Totsuka et al, AIP - GI April 1,2003 vol 284 no. 4 G595-G603), and that an anti-OXADL Ab could block the development of diabetes in
NOD rmice (Pakala et al European Journal of Immunology Volurme 34, Issue 11, pages 3033-3045, November 2004)
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WO 2006129879 (F. Hofiman-La Roche) describes anti-OX40L antibodies and, in particular, to anti-OX40L antbodies and variants thereof that contain a Fe part derived from human arigin and do not bind complement factor C1g

SUMMARY OF THE INVENTION

[0010] The inve ntion is defined by the claims and any other aspects, configurations or embadiments set forth herein not falling within the scope of the claims are for information. The invention provides anti-human OX40L (hOX4OL) antibodies and fragments and novel medical appications for treating or preventing
hOX4DL-mediated diseases or conditions in humans To this end, the invention provides:-

In afirst configuration

[0011] An antibody or a fragment thereof that speciically binds to hOXAOL for treating or preventing a hOXADL-mediated disease or condition in @ human in a method wherein the antibody or fragment is administered to said human, wherein the antibody or fragment is for treating or preventing said hOX40L-
mediated disease or condition by decreasing one, more or all of

1. a secretion of a cytokine selected from TNF alpha, IL-2, IL-3, 1L-4, 15, IL-6, IL-8, IL-9L-10, 1L-13,1L-17, RANTES and interferon gamma in the human;
2. b the proliferation of leukocytes of the hurman; and
3. binding of hOX4D receptor expressed by human T-cells with endothelial cell expressed hOX4OL

[0012] An antibody or a fragment thereof, that specifically binds to hOX40L and competes for binding to said hOX4OL with an antibody selected from the group consisting of 02010, 10407, 03HD4 and 13HD1

. —

[0013] Use of an antibody or a fragment thereof, that specifically binds to hOX40L in the manufacture of a me dicament for administration to a human, for treating or preventing a hOX4DL-mediated disease or condition in the human by decreasing ane, more or all of

1. a secretion of a cytokine selected from TNF alpha, IL-2, IL-3, 1L-4, 15, IL-6, IL-8, IL-9L-10, 1L-13,1L-17, RANTES and interferon gamma in the human;
2. b the proliferation of leukocytes of the hurman; and
3. binding of hOX4D receptor expressed by human T-cells with endothelial cell expressed hOX4OL

[0014] A method of treating or preventing a hOX40L-me diated disease or condition in & human by decreasing one, more or all of

1. a secretion of a cytokine selected from TNF alpha, IL-2, IL-3, 1L-4, 15, IL-6, IL-8, IL-9L-10, 1L-13,1L-17, RANTES and interferon gamma in the human;
2. b the proliferation of leukocytes of the hurman; and
3. binding of hOX4D receptor expressed by human T-cels with endothelial cell expressed hOX4OL;

wherein the method comprises administering to said human a therapeutically effective amount of an antibody or fragment that specifically binds to hOX40L.

In a fifth configuration

[0015] An antibody or a fragment thereof, that specifically binds to hOX40L and competes for binding to said hOX4OL with the antibody D2D10, wherein the antibody or fragment comprises a VH domain which cormprises a HCDR3 comprising the matif VRGXYYY, wherein X is any armino acid

. figurati

[0016] An antibody or a fragment thereof, that specifically binds to hOX4OL and cormpetes for binding to said hOX4DL with the antibody 02D10, wherein the antibody of fragment comprises a VH domain which comprises the HCDRS sequence of SEQ ID NO40 or 46 or the HCDR3 sequence of SEQ ID NO:40 or 46
comprising less than 5 amino acid substtutions

In aseventh configuration

[0017] A human antibody or fragment thereof comprising a HCDRS of from 16 to 27 amino acids and defived from the recombination of a human VH gene segment, a human D gene segment and a human JH gene segment, wherein the human JH gene segment is IGHIB, which specifically binds to hOX4DL for
treating or preventing an autoimmune disease selected from an autoimmune disease or condition, a systernic inflammatory disease o condition, or transplant rejection

" figurati

[0018] Use of a hurman antibody or fragment thereof comprising a HCDRS of from 16 to 27 amino acids and derived from the recorbination of a hurman VH gene segment, a human D gene segment and a human JH gene segment, wherein the human JH gene segment is IGHIB, which specifically binds to hOXADL
in the manufacture of a medicament for administration to a human for treating or preventing a hOX40L mediated disease or condition in the human selected from an autoimmune disease or condiion, a systermic inflarmmatory disease or condiion, or transplant rejection

In a ninth configuration

[0019] A method of treating or preventing a hOX4OL mediated disease or condition selected fram an autoimmune disease or condition, a systemic inflarmatory disease o condition, or transplant rejection, comprising adrministering to said human a therapeutically effective amount of a human antibody or fragment
thereof comprising a HCDR3 of from 16 to 27 amino acids and derived from the recombination of a human VH gene segment, a human D gene segment and a human JH gene segment, wherein the human JH gene segment is IGHJB, which specifically bindsto hOX4OL, wherein the hOX4OL mediated disease or
condition is thereby treated or prevented

[0020] The invention also provides pharmaceutical compositions, kits, nucleic acids, vectors and hosts.

BRIEF DESCRIPTION OF THE FIGURES

[0021]

Figure 1: Profilng of fully human recombinant anti-OX40L antibodies in HTRF Li assay Data shown is of three repeat experiments

Figure 2: Determining effect of anti-OX4DL antibodies in allogeneic PEMC/T Mixed Lymphocyte Reaction. Data shown s from three independent donor pairings where it is assumed each donoris a different individual
Figure 3: Expansion of Tscrm cells following allageneic HCT. Plots are gated on CD4+ CDASRA+CCRT+ T-cells
Figure 4: OX40L blockade controls expansion of CD4+Tscrm cells while preserving CD4+T naive cells following allageneic HCT. Absolute numbers of peripheral blood CD4+ Tscr (left) and Tnaive (right) follawing alogeneic HCT in control animal and 2010 19GAPE treated animals.

Figure 5: OX40 expression on naive CD4+ T and memory stem T-cells in a representative animal following allogeneic HCT. Left and middle FACS plots were gated on CD3+CDA4+CD4SRACCR7 + The histogram on the right shows OX40 expression in different T-cell subsets of CD4+ T-cells: Naive
(CD45RACCR7 +CDI5-), memory stem (SCM: CDAERACCRY +CDI5), central mermory (CM: CDAERA CCR7 ), effector memory (EM: CD4SRA CCRY-) and terminally differentiated effector-memary cells re-expressing CDASRA (TEMRA; CDAERA+CCRY-).

Figure 6a: Effects of OX40L blockade on SCM CD4+T-cells. Datapoints for 02010 Ig4PE are shown by circles, rapamycin by filed squares and tacrolimus plus methotrexate (Tac/MTX) by open squares.
Figure 6a: Effects of OX40L blockade on SCM CDB+T-cells. Datapoints for 02010 1g4PE are shown by circles, rapamycin by filed squares and Tao/MTX by unfilled squares.

Figure 7: Kaplan-Meier survival curve for thesus monkey recipients of hematopoietic ster cell transplants derived from the peripheral blood of haploidentical half-sibling donors. Results are shown for animals that did not receive posttransplant prophylactic therapy (No-treatment control, median survival time,
MST= 8 days; n=4), and those receiving rapamycin monotherapy (MST= 17 days; n=4), 2010 monotherapy (MST= 13 days; n=4), or rapamycin plus 2010 (MST > 62 days; n=3). Note that animals 2 and 3 indicated on the figure were on-study at the time of drafting; neither showed signs of GVHD at Day 82 or Day
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41 posttransplant, respectively. Asterix * for the no treatment control and raparycin monotherapy groups is data taken from Furlan et al., 2015, Science Translational Medicine, vol 7 (315), 315ra191

[0022] The description provides the following aspects 1 to 113

[0023] The invention is useful, for example, for treating or preventing transplant rejection, e.q., graft versus host disease (GvHD) or allogeneic transplant rejection. The invention is also useful, for example, for treating or preventing an inflammatory bowel disease, e.g., UC or CD, or for treating or preventing an
aivway inflammatory disease or condition. In an example this aspect is useful for treating or preventing asthma. The invention is also useful, for example, for treating or preventing fibrosis. The invention is also useful, for example, for treating or preventing diabetes. The invertion is also useful, for example for
treating or preventing uveitis. The invention is also useful, for example, for treating or preventing pyoderma gangrenosum. The invention is also useful for example, for treating or preventing giant cell arteritis The invention is also useful, for example, for treating or preventing Schnitzler syndrome. The invention is
also useful, for example, for treating or preventing non-infectious scleritis

1.1 An antibody or a fragment thereof that specifically binds to hOXADL for treating or preventing a hOX4DL-mediated disease or condition in a human in a method wherein the antibody or fragment is adrministered to said human, wherein the antibody or fragment is for treating or preventing said hOXADL-
mediated disease or condition by decreasing one, more or all of
1.2 secretion of a cytokine selected from TNF alpha, 1L-2, IL-3, IL-4, IL5, L6, IL-8, IL-8,L-10, IL-13, IL-17, RANTES and interferon gamma in the human;
2.b. the proliferation of leukocytes of the human; and
3.c. binding of hOX40 receptor expressed by human T-cells with endothelial cell expressed hOXADL

[0024] The inventors, thus identified for the first time decreases of (a), (b) and (c) as ways of treating and/or preventing OX40L-mediated disease and conditions in humans and they provide antibodies and antibody fragments for this purpose.
[0025] In an exarnple, the secretion is leukocyte secretion. In an example, (3) is indicated by a significantly elevated level of the cytokine(s) in human blood, plasma or serurm
[0026] In an exarnple, the cytokine is selected from (i) TNF alpha, (i) IL-2 and (ii) interferon garmma. In example, the cytokine TNF alpha. In example, the cytokine is IL-2. In an example, the cytokine is interferan gamma. In an example, the cytokines are () and (i or () and Gii); or (i) and (i); or §)-Gii)

[0027] I an exarnple, the decrease of (a), (b) or (c) or any other decrease disclosed herein is a decrease of at least 10 or 20% compared to the level in a human at risk of or suffering from the hOXADL-mediated disease or condition. In an example, the latter is the human recited in aspect 1 prior to administration of
the antibody or fragment; in another example the latter human is a different human. In an example, said decrease is at least 10, 20,30, 40, 50 or 60%

1) In an example, the antibody or fragment is capable of effecting a decrease of secrefion of the relevant cytokine from leukocytes (eg, human T-cells) in an in vitro assay (as explained further below), and thus adrministration of such antibody or fragment to the human leadsto decrease of (@)

2.(i) In an example, the antibody or fragment is capable of effecting a decrease of the proliferation of leukocytes (g, human PEMCs and/or human T-cell) in an i vitro assay (as explained further below), and thus administration of such antbody o fragment to the human leads to decrease of (b).

3. (i) In an example, the antibody or fragment is capable of effecting a decrease of the binding of hOXAQ receptor expressed by human T-cels with endothelial cell expressed hOX40L in an in vitro assay (as explained further below), and thus administration of such antibody or fragment to the human leads to
decrease of (c).

[0028] In an example, ) and (i); or () and Gii; or (i) and (ii; or ()-(ii) apply

Increased expression of CCL20 in human inflammatory bowel disease’

[0029] Aditionally or ahematively, assessment of said decreases can be performed using samples from the treated human. For example, reference is made to.J. Clin. Immunol., 2004 Jan, 24(1):74-65 Kaser A et af This publication provides
an exarple of a generally-applicable technique of using tissue biopsies and reading out decreased cytokine levels indicative of decreased cytokine secretion after treatment with an antibody in vivo. Similar methods can be used to determine decrease of the secretion of one or more cytokines in a human having
received an antibody of the invention. The skiled person wil be familar with techniques for assessing cytokine levels in patients and patient samples, for example, by use of one or more of tissue biopsy, immunohistochemistry, immunofluorescence, tissue staining, cytokine mRNA quartification (e.g., using PCR,
such as Tagman™ PCR), cytokine protein detection and quantification (e.g., using cytokine-specific tool antibody and quantfication, such as by ELISA o another standard protein quantification technigue). For example, where the disease or condition is one of the Gl tract (e.g., 1BD), one can perform biopsy of
relevant gut tissue from a patient that has received an antibody of the invention, followed by quantification of cytokine MRNA andior cytokine protein (e.g., using quantitative PCR). The result can be compared with a cytokine quantification in biopsied relevant tissue from the same patient prior to antibody
administration or compared to another human patient suffering from the same disease or condition but receving no ant OXADL treatment or no treatment for the disease or condition. In this way, the skiled person can determine that the antibody of the invention decreases secretion of the cytokine in the human
recipient. Instead of assessing gut tissue levels, one can instead use a different tissue or sample from the human patient dependent upon the nature and location of the disease or condition. For example, where the disease or condition is one of the airways (e.g.. lung), it is possible to take a lung or other aiway
tissue sample for cytokine assessment. Altematively, one can use a Bronchoalveolar lavage (BAL) sample, as wil be apparent to the skiled person. In another example, for some disease or condiions one can assess the decrease in cytokine n a blood, serum or plasma sample taken from a human that has
received an antibody of the invention, and then comparing to the level before receiring the antibody or comparing to the level in an untreated human, as discussed above.

[0030] A5 is known in the art, the term "leukocytes” includes, for example, ane or more of lymphocytes, polymorphonuclear leukocyte and monocytes. As is also readily apparent to the skiled person the term "monocytes” includes, for example, peripheral blood mononuclear cells (PBMCs) or monocyte derived cells,
e.9., dendritc cells (DCS). See, for example, Immunobiology, 2013 Nov, 218(1):1392-401. doi: 1010164 imbio 2013 07 0D5. Epub 2013 Jul 25; "Leukoreduction system chambers are an efficient, valid, and economic source of functional monocyte-derived dendritic cells and lymphocytes”, Pfeiffer |4 et af

[0031] The proliferation of leukocytes, e.q., larnina propria lymphocytes (LPLS), can be assessed using tissue biopsy, staining and histology, as will be apparent to the skiled person. Hematoxylin and eosin stain (H&E stain or HE stain) is, for example, commanly used in histology to look for infiltrating lymphocytes a
whole range of hurman tissue and is one of the principal stains in histolagy. It is the most widely used stain in medical diagnosis and is often the gold standard, and as such can be used to assess prolferation of leukocytes as per the invention. For example, Gl tract tissue (.g., gut tissue) from a human that is
suffering from or at risk of & hOX4DL-mediated disease or condition can be obtained, stained and assessed for the extent of infitvation of LPLs. Cormparison can be made between such tissue from a human that has received an antibody of the invention compared to the extent of infilration in tissue obtained from
the same human prior to administration of antibody or from another human that has not received treatment and is at risk of or suffering from the disease or condition. For example, the comparison is between human gut tissues taken from the same (or different) humans suffering from IBD

[0032] One can, for example, determine if the antibody or fragment is capable of decreasing binding of hOXAQ receptor expressed by human T-cells with endothelial cell expressed hOXAOL using standard binding assays are familiar to the skilled person, e.g., using ELISA or SPR

[0033] Inflarnmatory bowel disease (IBD) is a chronic inflammatory disorder affecting the gastrointestinal tract with an apparently ever-increasing incidence and tendency to more severe cnical phenotypes. The disease is characterised by an exaggerated immune response to the luminal flora, suggesting that
deficiencies in barrier function of intestinal flora may be involved, and studies support this notion (Cucchiara et al., 2012; Jostins et al, 2012; Manichanh et al., 2012; Salzman et al., 2007, al cited in Deuring et al., "The cell biology of the intestinal epithelium and s relation to inflammatory bowel disease”, The
International Journal of Biochemistry & Cel Biology 45 (2013) 796-806). 1BD includes two main groups Crohn's disease (CD) and ulcerative coliis (UC). CD patients can have inflammatory lesions in their entire gastrointestinal tract, whereas the inflarmation in UC patients i restricted to the colon. Reference is also
made to Hisamatsu et al. (Immune aspects of the of bowel disease”, gy & Therapeutics 137 (2013) 283-297) and the documents cited the rein

[0034] Granuloma formation is the one of the most important pathological characteristics of human Crohn's disease. Mizoguchi et af demanstrated that F4/80-positive immature CD11c* dendritic cells (DCs) produce IL-23 and contribute to granuloma formation in a murine coltis model (Mizoguchi et al, 2007). A
Thi immune response is predominant in Crohn's disease. Indeed, CD4* T-cells in the LP of Crohn's disease expressed T-bet and produced large amounts of interferon (IFN)-y (Matsuoka et al., 2004). Sakuraba et af demonstrated that DCs in the mesentric lymph nodes of patients with Crohn's disease strongly
promoted a Th1 and Th17 immune response (Sakuraba et af, 2009). Mesentric lymph node DCs contribute to 1BD pathogenesis, particularly that of Crohn's disease

Role of Cytokines in Disease and Conditions.

[0035] Reference is made to Muzes et al, Warld J Gastroenterol 2012 Novermber 7; 18(41): 5848-5851 ISSN 1007-9327 (print) ISSN 2219-2840 (onfine), "Changes of the cytokine profile in inflammatory bowel Diseased.

[0036] Cytokines are indispensable signals of the mucosa-associated immune systern for maintaining normal gut homeostasis. An imbalance of their profile in favour of inflammation intiation may lead to disease states, such asthat is sbserved in inflammatory bowel diseases (IBD), e.g., Crohn's disease (CD) and
ulcerative coltis (UC). The role of pro-inflammatory cytokines such asIL-1a, IL-16, 1L-2,6, -8, -12,-17, -23,IFN-gamma, or TNF alpha in IBD is associated with the iitiation and progression of UC and CD. CD is often described as a prototype of T-helper (Th) 1-mediated diseases because the primary inflammatory
mediators are the Thi cytokines such as interleukin (IL)-12, interferon (FN)-y, and tumour necrosis factor (TNF)-a

[0037] Binding of TNF-like ligands to their receptors triggers intracellular pathways that are directly involved in cell prolferation, differentiation, and survival. Most mermbers of the TNF/TNF-receptor protein superfamilies are expressed on immune cells and play a critical role in muligle components of the immune
response. TNF-t is a master cytokine in the pathogenesis of IED. It exerts its pleiotrapic effects through the expression of adhesion molecules, fibroblast proliferation, procoagulant factors, as well as the initiation of cylotoxic, apoptotic and acute-phase responses. The source of TNF-g in IBD is parlly the innate
imrmune cells, such as macrophages or monocytes, and also differentiated Th1 cells. The serum levels of TNF-o correlate with the clinical activity of UC and CD[31]. It plays an orchestrating role in colonic inflammation in IBD. The role of TNF-a in CD has been widely investigated. Binding TNF-a to serum soluble
TNF receptor 1 and 2 (sTNFR1 and 2) initiates pro-inflammatory signaling. The levels of STNFR1 and 2 are elevated in CD

[0038] Tumour necrosis factor-ike factor (TL14), another member of the TNF farmily, stimulates IFN-y secretion by binding to death receptor 3 (DR3). DR3 is expressed by a high percentage of cells from mucosal biopsies of UC and CD, and an increase of IFN-y level has been observed with disease activty in IED
patients. The TLIADRS syster is invobved in the pathogenesis of CD. The macrophages of the lamina propria are a major producer of TL1A, which expression is markedly enhanced in CD. It has been found that TL1Aand IL-23 synergistically promotes the production of IFN-y by mucosal T-cels. FN-Y: is produced
by TH1 T-cells. Once inflammation s intiated, IFN-y is produced and subsequently acts through various molecules and pathways of the imrmune system to intensify the inflammatory process. There is an overwhelming body of iterature extensively documenting the proinflammatory nature of IFN-y which has led to
the mainstream opinion that IFN-y is a prime proinflammatory cytokine in inflarmmation and autoimrmune disease . Interferon-gamma is causaticely involved in experimental inflammatory bowel disease in mice (Ito et al, Clinical and Experimental Immunology (2006), 146:330-338). The study clearly demonstrated that

IFN-y-+ ice maniested attenuated colifs after stimulation with DSS, in terms of the degree of body weight loss, DAI, histological score and MPO activity. IFN-y was increasingly produced in the colon of DSS-treated WT mice that showed severe IED-like symptoms.
[0039] Interleukin-2 (IL-2) is produced by T-cells and is mostly important for T-cellsto differentiate into effector T-cells. IL-2 is also important for T-cell proliferation. This is important for IBD because effector T-cells are thought to be a major celltype to cause damage in IBD.
[0040] IL-5 (interleukin-8; aka CXCLE) primarily mediates the activation and migration of neutrophils into tissue from peripheral blood and to sites of inflammation. The tissue level of IL-8 has been found to be higher in active UC compared to normal colonic tissue, and its serum concentration has been related to

endoscopic and histological severity of UC. IL-8 is important for inflammatory settings and cancer (see, e.g., "The Chemokine CXCLS in Carcinogenesis and Drug Respanse”, 1SRN Oncol 2013 Oct 9,2013859154; Gales D et al, and Future Oncol, 2010 Jan(1):111-6. doi: 10.2217/fon.09.126; "CXCLB and its
cognate receptors in melanorma progression and metastasis’, Singh S et a1). In cancer particularly, IL-8 is thought to contribute also by supporting angiogenesis.

[0041] In any configuration, aspect, concept or example herein the antibody or fragment antagonises the binding of hOX4DL to an OX4D receptor
[0042] I any configuration, aspect, concept or example herein, the antibody or fragment antagonises the binding of hOX40L to OX40

[0043] In any configuration, aspect, concept or example herein, the OX4DL receptor can be human OXAD.

[0044] In any configuration, aspect, concept or example herein the hurnan is suffering from o at risk of asthma and the antbody or fragment decreases IgE in a human
[0045] In any configuration, aspect, concept or example herein the huran is suffering from o at risk of asthma and the antbody or fragment is for decreasing I9E in a human

[0046] 2. The antibody or fragment of aspect 1, wherein the antibody or fragment decreases the binding of hOX4Q receptor expressed by human T-cells with endothelial cell expressed hOXADL and decreases the prolferation of human T-cells; wherein the antibody or fragment is for treating or preventing said
hOX4DL-mediated disease or condition by decreasing the secretion of a cytokine selected from TNF alpha, IL-2, IL-3, IL-4, IL'5, IL-B, IL-8, 1L-3 JL-10, IL-13, IL-17, RANTES and interferon gamma.

[0047] In an exarnple, the cytokine s selected from () TNF alpha, (i) IL-2 and (i) interferon gamma. In an example, the cytokine is TNF alpha. In an example, the cytokine is 1L-2. In an example, the cytokine is interferon gamma. In an example, the cytokines are ) and (i, or () and (ii); or (i) and (id); or ()-(ii)

[0048] 3. The antibody or fragment of aspect 1, wherein the leukocytes are selected from the group consisting of polymorphonuclear leukocytes, monocytes, peripheral blood mononuclear cells (PBMCS), ymphocytes, T-cells, antigen presenting cells (APCS), dendritic cells (DC cells) and natural kiler cells (NK
cells)

[0049] In one embodiment, the leukocytes are peripheral blood mononuclear cells (PBMCs) and T-cells (e.. PEMCs)
[0050] 4. The antibody o fragment of aspect 3, wherein the leukocytes comprise larmina propria lymphocytes (LPL) and the disease or condition s a disease or condition of the gastrointe stinal tract (G tract)
[0051] 5. The antibody o fragment of any preceding aspect, wherein the epithelial cells comprise cells selected from the group consisting of gastraintestinal cels, colon cells, intestinal cells and airway (e.g.. lung) epithelial cells

[0052] In anather embodiment, the epithelial cells comprise cells selected from the group consisting of gastrointestinal cells, colon cells, intestinal cells, ocular cells and ainway (e.., lung) epithelal cells. In another embodinent, the epithelial cells comprise cells selected from the group consisting of gastrointestinal
cells, colon cells, intestinal cells and ocular cells. In a further embodiment, the epithelial cells comprise ocular cells

[0053] 5. The antibody o fragment of any preceding aspect, for treating or preventing said hOX40L-me diated disease or condition in said human by decreasing the prolferation of T-cells in said human

[0054] In an example, the antibody or fragment is capable of effecting a decrease of the prolferation of T-cells in an in vitro assay (e.g.,in a human DC celfT-cell in vitro assay, for example as explained further below), and thus administration of such antibody or fragment to the human leads to decrease of the
prolferation of T-cells in said human

[0055] 7. The antibody o fragment of any preceding aspect, for treating or preventing said hOX40L-me diated disease or condtion in said human by antagonising the interaction between hOX4DL and leukocytes of the human, wherein the proliferation of leukocytes is decreased

[0056] In an example, the antbody or fragment is capable of effecting  decrease of the proiferation of leukocytes (e.g., manocuclear cells) in an in viro assay (.., in a MLR in vitro assay, for example as explained further below), and thus administration of such antibody or fragment to the human leads to
decrease ofthe proliferation of leukocytes in said human

[0057] 8. The antibody o fragment of any preceding aspect, for treating or preventing said hOX40L-me diated disease or condtion in said human by decreasing the prolferation of leukocytes of the human by antagonising the OX40L/OXAOL receptor interaction mediated by T-cels in said human

[0058] In an example, the antibody or fragment is capable of effecting a decrease of the proliferation of leukocytes (e.g., monocuclear cells) in an in vitro assay wherein the antibody or fragment antagonises OXADL/OXAOL receptor interaction mediated by T-cells in said assay, and thus administration of such
antibody or fragment to the human leads to decrease of the proliferation of leukocytes in said human

[0059] 3. The antibody o fragment of any preceding aspect, for treating or preventing said hOX40L-me diated disease or condition in said human by decreasing the secretion of a cytokine selected from TNF alpha, IL-2 and interferon gamma in the human
[0060] In an exarnple, the antibody o fragment is for treating or preventing said hOX4DL-me diated disease, condition or epithelial cell damage in said human by decreasing the secretion of () 1L-2 and interferon gamma, (i) IL-2 and TNF alpha or (i) interferan gamma and TNF algha in the human

[0061] In an exarnple, the antibody o fragment is capable of effecting  decrease of the secretion of a cytokine selected from IL-2, TNF alpha and interferon gamma in an in viro assay (e g..in a MLR i vitro assay, for example as explained further below), and thus administration of such antibody or fragment to the
human leads to decrease of the secretion of said selected cytokine(s) in said human

[0062] In an example, the antibody or fragment is capable of effecting a decrease of the secretion of IL-8 in an in vitro assay (2.9.,in a MLR in viro assay, for example s explained further below), and thus administration of such antibody or fragment to the human leads to decrease of the secretion of IL-8 in said
human
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[0063] 10. The antibody or fragment of aspect, for treating or preventing said disease or condition by decreasing the secretion of said cytokine mediated by the interaction of dendritc cells (DC cells) with T-cells in the human

[0064] In an example, the antibody or fragment is capable of effecting a decrease of said cytokine(s) secretion in a DC cellT-cell in vitro assay (for example as explained further below), and thus adrministration of such antibody or fragment to the human leads to decrease of the secretion of said cytokine(s) in said
human

[0065] 11. The antibody or fragment of any preceding aspect, wherein gastrointestinal cell, colon cell, intestinal cel or airway (e.g., lung) cell damage is a symptom or cause of said disease or condiion in humans

[0066] In anather embodiment, the epithelial cells comprise cells selected from the group consisting of gastrointestinal cells, colon cells, intestinal cells, ocular cells and ainway (e.., lung) epithelal cells. In another embodinent, the epithelial cells comprise cells selected from the group consisting of gastrointestinal
cells, colon cells, intestinal cells and ocular cells. In a further embodiment, the epithelial cells comprise ocular cells

[0067] 12. The antibody or fragment of any preceding aspect, wherein the hurman is suffering from or at risk of an inflammatory bowel disease (1BD), allogeneic transplant rejection, graft-versushost disease (GYHD), diabetes or airway inflammation and said method treats or prevents 18D, alogeneic transplant
rejection, GYHD, diabetes or airway inflammation in the human

[0068] 12a. The antibody or fragment of any preceding aspect, wherein the human is suffering from or at risk of an inflammatory bowel dissase (IBD), allogeneic transplant rejection, graft-versus-host disease (GvHD), wettis, pyoderma gangrenosum, giant cell arteritis, Schnitzler syndrome, non-infectious sclertis,
diabetes or airway inflammation and said method treats or prevents 1D, allogeneic transplant rejection, GvHD, uvetis, pyoderma gangrenosum, giant cell arteritis, Schnitzler syndrome, norwinfe ctious scleritis, diabetes or airway inflammation in the human

[0069] In an exarnple of any preceding aspect the human is suffering from or at risk of an inflarmmatory or autoimmune disease or condition or has been diagnosed as such
[0070] In an exarnple, the autoimmune disease or condition is selected from the following -
Acute disserinated encephalomyelitis (ADEM)

Addison's disease

Alergic granulomatosis and angitis or Churg-Strauss syndrome (CSS)
Mopecia or Alopecia Areata (A4)

Anklosing spondyltis

Autaimmune chronic active hepatitis (CAH)

Autoimmune hemolytic anemia

Autaimmune pancreatitis (AIF)

Autoimmune retinopathy (AR) see Refinopathy

Autoimmune thrombocytopenic purpura

Autoimmune neutropenia

Autoimmune Inner Ear Disease (AIED)

Antiphospholipid Syndrome (APS)

Autoimmune Lymphoproiferative Syndrome (ALPS)

Beheet's syndrome

Bullus permphigoid

Celiac disease

Churg-Strauss Syndrome (CSS) or Allergic Granulomatosis Angitis
Chronic bullous disease of childhood

Chronic (cioR)

Cictricial permphigoid (CP)
Central Nervous Systern Vascultis

Crohn's Disease

Cryoglobulinernia

Dermatitis herpetiformis (DH)

Discoid lupus erythematosus (DLE)

Encephalomyeltis

Epidermolysis bullosa acquista (EBA)

Giant Cell Arterits see Temporal arteritis
Graft-versushost disease

Graves' Disease

Gullain-Barre syndrome

Hanot Syndrome see Primary biliary Cirthosis
Hashimato's thyroiditis also called autoimmune thyroidiis and chronic lymphocytic thyroiditis Hypersensitivity Vascultis (H) or small vessel vasculitis
Immune-mediated infertilty

Inflammatory bowel disease

Insulin-dependent diabetes melltus

Isolated vascultis of the Central nervous system or CNS Vasculitis
Isaacs' Syndrome: Neuromyotonia

Kawasaki disease (KD)

Lambert-Eaton myasthenic syndrome (LEMS)

Linear lgA disease

Lupus - see Systemic lupus erythematosus

Meniere's Disease

Microscopic Polyangitis (MPA)

Mixed connective fissue disease or MCTD

Manoclonal Gammopathy

Myasthenia Gravis

Multiple Sclerosis

Multifocal motor neuropathy

Neuromyotornia or Isaac's syndrome

Neutropenia see Autoirmmune Neutropernia

Oophoritis

Opsoclonus-myoclanus syndrome

orchitis

Paraneoplastic neurologic disorders

Permphigus vulgaris

Permphigus follaceus PF)

Permphigoid gestationis (PG)

Pernicious anermia

Paraneoplastic permphigus (PNF)

Polyangiis - see Microscopic polyangiitis

Polyarteritis nodosa (PAN)
PolymyostisDermatomyositis

Polymyalgia Rheurmatica

Primary biiary Cirthosis (PBC) also called Hanot Syndrome
Primary sclerosing cholangtis (PSC)

Raynaud's phenomenon

Recoverin-associated retinopathy(RAR) see Retinopathy
Reactive Arthritis formerly known as Reiter's syndrome,
Retinopathy

Rheumatoid arthritis (RA)

Sarcoidosis

Selerosing cholangitis see Primary Sclerosing Cholangitis
Sjogren's syndrome

Systernic necrotizing vascoltides
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SHiff man syndrome or Moersch-Waltmann syndrome
Systernic lupus erythematosus

Systernic sclerosis (scleroderma)

Termporal arteritis or giant cell arteritis (GCV)
Takayasu's arteritis

Thromboangitis obliterans or Buerger's disease
Thyroiditis with hypoth yroidism

Thyroiditis with hyperthyroidism

Type | autoimmune polyglandular syndrome (PAS)
Type Il autoimmune polyglandular syndrome

Vascultis
Wegeners granulomatosis

[0071] In an example of any aspect, configuration, concept or embodiment, the human is suffering from uveitis. For example, the uveltis is nor-infectious and/or autoimmune in nature, ie. is non-infectious uveitis or is autoimmune uveiis. For example, the non-infectiousfautaimmune eitis is caused by and/or is
associated with Behcet disease, Fuchs heterochromic iidocyclitis, granulomatosis with polyangitis, HLA-E27 related uveitis, juvenile idiopathic arthritis, sarcoidosis, spondyloarthriis, sympathetic ophthalmia, tubulointerstitial nephritis or uveitis syndrome. In an example, the uvetis is systermic in nature, ie. is
systernic uveitis. For example, the systernic uveitis is caused by and/or is associated with ankylosing spondyltis, Behget's disease, chronic granulomatous disease, enthesitis, inflammatory bowel disease, juvenile rheumatoid arthritis, Kawasaki's disease, multiple sclerosis, polyarteritis nodosa, psoriatic arthritis,
reactive arthriis, sarcoidosis, systemic lupus erythematosus, Vogt-Koyanagi-Harada syndrome or Whipple's disease

[0072] In an example of any aspect, configuration, concept or embodiment, the human is suffering from pyoderma gangrenosum, giant cell arteriis, Schnitzler syndrome or non-infectious scleritis. In an example, the human is suffering from pyoderma gangrenosum. In an example, the human is suffering from giant
cel arteritis. In an example, the human is suffering from Schnitzler syndrome. In an example, the human is suffering from non-infectious sclerits

[0073] In an example of any aspect, configuration, concept or embodiment, the human is suffering from a hOX4OL me diated disease or condition selected from an autoimrmune disease or condition, a systernic inflammatory disease or condition, or transplant rejection; for example inflammatory bowel disease (IBD),
Crohn’s disease, theurnatoid arthritis, transplant rejection, allogeneic transplant rejection, graft-versus-host disease (GvHD), ulcerative coltis, systernic lupus erythematosus (SLE), diabetes, uveitis, ankylosing spondyiiis, contact hypersensitivity, multiple sclerosis and atherosclerosis, in particular GHD. In another
embodiment, the hurnan is suffering from o is at risk from mutiviscreal organ transplant rejection

13. An antibody o a fragment thereof, that specifically binds to hOXADL and competes for binding to said hOX4OL with an antibody selected from the group consisting of 02010, 10207, 09H04 and 19HD1

[0074] In an example of any aspect, configuration, concept or embodiment, cormpetition is determined by surface plasmon resonance (SPR), such techniques being readily apparent to the skiled person. SPR can be carried out using Biacore™  Proteon™ or another standard SPR technigue. Such competition may
be due, for example, to the antibodies/fragments binding to identical or overlapping epitopes of hOX4L. In an example of any aspect, configuration, concept or embodiment, compettion is determined by ELISA, such techniques being readiy apparent to the skiled person. In an example of any aspect,
configuration, concept or embodiment, competition is determined by homogenous time resolved fluorescence (HTRF), such techniques being readily apparent to the skilled person. In an example of any aspect, configuration, concept or embodiment, competition is determined by fluorescence activated cell sorting
(FACS), such techniques being readily apparent to the skilled person. In one aspect, the HTRF, ELISA andior FACS methods are carried out as described in the Examples hereinbelow.

[0075] 14. The antibody or fragment of aspect 13, wherein the antibody or fragment is according to any one of aspects 1 to 12
[0076] 15. The antibody or fragment of any preceding aspect, comprising larbda light chain variable domains (optionally which are human)

[0077] In an example of any aspect, configuration, concept or embodiment of the present invention, the variable domains of the antibody or fragment are human or humanised. Aditionally, optianally the antibody or fragment further comprises human o humanised constant regions (e.g., human Fe andfor human
CL). In an example of any aspect of the present invention, the variable domains of the antibody or fragment are produced by a transgenic animal (¢.g., a radent, mouse., rat, rabbt, chicken, sheep, Camelid or shark). In an example of any aspect of the present invention, the variable domains of the antibody or
fragment are produced or identifisd by phage display, ribosome display o yeast display.

[0078] In an exarnple of any aspect, configuration, cancept o embodiment of the present invention, the antibody o fragment is recombinant

[0079] In an exarple of any aspect, configuration, concept or embodiment of the present invention, the antibody or fragment is produced by a recorbinant mammalian, bacterial, insect, plant or yeast cell In an example, the mammalian cellis a CHO or HEK293 cell and the antibody or fragment comprises CHO or
HEK293 cell glycosylation

[0080] In an exarnple of any aspect, configuration, cancept o embodiment of the present invention, the antibody o fragment is isolated

[0081] 16. The antibody or fragment of any preceding aspect, comprising a VH domain which comprises a HCDR1 sequence selected frorm the group consisting of the HCDR1 of

1. 2. 02D10, and wherein the antibody or fragment competes with 02D10 for binding to said hOX4DL;
2.b. 10407, and wherein the antibody or fragment competes with 1007 for binding to said hOX4DL;
3. ¢. 09HO4, and wherein the antibody or fragment competes with 09HD4 for binding to said hOXAOL; and
4. d. 19HD1, and wherein the antibody or fragment competes with 19HO 1far binding to said hOX40L.

[0082] 17. The antibody or fragment of any preceding aspect, comprising a VH domain which comprises a HCDR2 sequence selected frorm the group consisting of the HCDR2 of:

1. 2. 02D10, and wherein the antibody or fragment competes with 02D10 for binding to said hOX4DL;
2.b. 10407, and wherein the antibody or fragment competes with 1007 for binding to said hOX4DL;
3. ¢. 09HO4, and wherein the antibody or fragment competes with 09HD4 for binding to said hOXAOL; and
4. d. 19HD1, and wherein the antibody or fragment competes with 19HO 1far binding to said hOX40L.

[0083] 18. The antibody or fragment of any preceding aspect, comprising a VH domain which comprises a HCDR3 sequence selected frorm the group consisting of the HCDRS of

1. 2. 02D10, and wherein the antibody or fragment competes with 02D10 for binding to said hOX4DL;
2.b. 10407, and wherein the antibody or fragment competes with 1007 for binding to said hOX4DL;
3. ¢. 09HO4, and wherein the antibody or fragment competes with 09HD4 for binding to said hOXAOL; and
4. d. 19HD1, and wherein the antibody or fragment competes with 19HO 1far binding to said hOX40L.

[0084] 19. The antibody or fragment of any preceding aspect, comprising a VH domain which comprises () the CDR1 and 2, (i) CDRI and 3, (ii) CDR2 and 3 or (iv) CDR1,2 and 3 sequences

1. a rected in (a) of aspects 16-18, and wherein the antibody or fragment corpetes with 02010 for binding to said hOX40L;
2.b. rected in (b) of aspects 16-18, and wherein the antibody or fragment competes with 10AQ7 for binding to said hOXA4OL;
3. recited in (c) of aspects 16-18, and wherein the antibody o fragment competes with 03HD4 for binding to said hOX40L; or
4.4 rected in (d) of aspects 16-18, and wherein the antibody or fragment competes with 19HD1 for binding to said hOX40L.

[0085] 20. The antibody or fragment of any preceding aspect, comprising a VH domain which comprises an amino acid sequence selected from the group consisting of the VH amino acid sequences in the sequence listing

[0086] In an aspect, the invention provides an anti-hOX4DL antibody or fragment (optionally according to any other aspect recited herein) comprising a VH domain which comprises an amino acid sequence selected from the group consisting of the VH amino acid sequences in the sequence listing. In an aspect, the
VH dormain comprises an amino acid sequence selected from Seq 1D No'2, Seq 1D No:34, Seq 1D No'B5, Seq ID No'94, Seq 1D No122, Seq ID No:124, Seq 1D NO126, Seq ID No:128, Seq 1D No132 or Seq ID No:134

[0087] In anather example of the invention, the antibody o fragment comprises a VH domain amino acid sequence st out in the sequence listing below. Additionally or alternatively, the antibody or fragment comprises a HCDRI domain amino acid sequence set aut in the sequence listing below (i.e. Seq ID Nod,
Seq 1D Nor10, Seq ID No36, Seq 1D Noid2, Seq ID No'B8, Seq 1D No:74, Seq ID No:96 or Seq D No:102, in particular, Seq 1D No:36 or Seq 1D No:d2). Additionally or ahernatively, the antibody or fragment corprises a HCDR2 domain amino acid sequence set outin the sequence listing below (ie. Seq ID No'6, Seq
1D No12, Seq ID No:36, Seq 1D No:d4, Seq 1D No:70, Seq ID No76, Seq ID Nor98 or Seq 1D No:104, in particular Seq ID No:38 or Seq 1D No:44). Additionally or akematively, the antibody or fragment comptises a HCDR3 domain armino acid sequence set outin the sequence lising below (ie. Seq 1D No:8, Seq ID
No:14, Seq ID No:4D, Seq ID Notd6, Seq 1D No:72, Seq 1D No:78, Seq D No:100 or Seq 1D No:108, in particular Seq 1D No:40 or Seq 1D No:4B).

[0088] In an exarnple of the invention, the antibody or fragment comprises a VL domain amino acid sequence set outin the sequence listing below. Additionally or alternatively, the antibody o fragment comptises a LCDR1 domain amino acid sequence set outin the sequence listing below (ie. Seq ID No:18, Seq ID
No:24, Seq ID No:50, Seq 1D No'56, Seq 1D No'82, Seq 1D No:B8, Seq 1D No:110 or Seq ID No:116, in particular Seq 1D No5D or Seq 1D No:56). Addiianally or alternatively, the antibody or fragment comprises a LCDR2 domain amino acid sequence set out in the sequence listing below (i.e. Seq 1D No:20, Seq ID
No:26, Seq ID No:52, Seq 1D No'58, Seq 1D No'84, Seq 1D No:90, Seq 1D No:112 or Seq ID No:118, in particular Seq ID No:52 or Seq 1D No58). Addiionally or alternatively, the antibody or fragment comprises a LCDR3 domain amino acid sequence set out in the sequence listing below (i.e. Seq 1D No:22, Seq ID
No:28, Seq ID No'54, Seq ID NorB0, Seq 1D No:86, Seq 1D No:92, Seq ID No:114 or Seq ID No:120, in particular Seq ID No:54 o Seq 1D No:60)

[0089] In an example of any aspect herein, the antibody or fragment comprises a heavy chain comprising a constant region selected from the group consisting of the heavy chain constant region SEQ ID NOs in the sequence listing (ie. any of Seq ID Nos: 126,126, 132, or 134, in particular the constant region of
Seq ID No: 128); and optionally a VH domain as recited in aspect 19 or 20. In an example, the antibody or fragment comprises two copies of such a heavy chain. In another example, the heavy chain comprise a rodent, rat, mouse, hurman, rabbit, chicken, Camelid, sheep, bovine, non-human primate or shark
constant region (e.g., Fc),in particular & mouse constant region

[0090] In an example of any aspect herein, the antibvody or fragment comprises a heavy chain comprising a gamma (e.g., human gamma) constant region, e.9., a human gammat constant region. In another example of any aspect herein, the antibody of fragment comprises a human gamma 4 constant region. In
another embodiment, the heavy chain constant region does not bind Fo-y receptors, and e.g. comprises a Leu235Glu mutation (ie. where the wild type leucine residue is mutated to a glutamic acid residue). In another embodiment, the heavy chain constant region comprises a Ser228Pro mutation to increase
stability In another embodiment, the heavy chain constant region is lgG4 comptising both the Leu235G1u mutation and the Se1228Pro mutation. This heavy chain constant region is referred to as "IgG4-PE” herein

[0091] I an exarnple of any aspect herein, the antibody o fragment is chimaeric, e.g., t comprises human variable domains and non-human (e.g., rodent, mouse of rat, such as mouse) constant regions.
[0092] 21. The antibody or fragment of any one of aspects 16 to 20, comprising first and second copies of said VH domain

[0093] 22. The antibody or fragment of any preceding aspect, comprising a VL domain which comprises a LCDR1 sequence selected fram the group consisting of the LCDR1 of:

1. 2. 02D10, and wherein the antibody or fragment competes with 02D10 for binding to said hOX4DL;
2.b. 10407, and wherein the antibody or fragment competes with 1007 for binding to said hOX4DL;
3. ¢. 09HO4, and wherein the antibody or fragment competes with 09HD4 for binding to said hOXAOL; and
4. d. 19HD1, and wherein the antibody or fragment competes with 19HO 1far binding to said hOX40L.

[0094] 23. The antibody or fragment of any preceding aspect, comprising a VL domain which comprises a LCDR2 sequence selected fram the group consisting of the LCDR2 of:

1. 2. 02D10, and wherein the antibody or fragment competes with 02D10 for binding to said hOX4DL;
2.b. 10407, and wherein the antibody or fragment competes with 10407 for binding to said hOX40L;
3. ¢. 09HO4, and wherein the antibody or fragment competes with 09HD4 for binding to said hOXAOL; and
4. d. 19HD1, and wherein the antibody or fragment competes with 19HO 1far binding to said hOX40L.

[0095] 24. The antibody or fragment of any preceding aspect, comprising a VL domain which comprises a LCDR3 sequence selected fram the group consisting of the LCDR3 of:

1. 2. 02D10, and wherein the antibody or fragment competes with 02D10 for binding to said hOX4DL;
2.b. 10407, and wherein the antibody or fragment competes with 10407 for binding to said hOX40L;
3. ¢. 09HO4, and wherein the antibody or fragment competes with 09HD4 for binding to said hOXAOL; and
4. d. 19HD1, and wherein the antibody or fragment competes with 19HO 1far binding to said hOX40L.

[0096] 25. The antibody or fragment of any preceding aspect, comprising a VL domain which cormprises () the CDR1 and 2, (i) CDRT and 3, (i) CDR2 and 3 or (iv) CDR1,2 and 3 sequences

1. a rected in (a) of aspects 22-24, and wherein the antibody or fragment corpetes with 02010 for binding to said hOX40L;
2.b. rected in (b) of aspects 22-24, and wherein the antibody or fragment competes with 10AQ7 for binding to said hOXA4OL;
3. rechted in (c) of aspects 22-24, and wherein the antibody o fragment competes with 03HD4 for binding to said hOX40L; or
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4.4 rected in (d) of aspects 22-24, and wherein the antibody or fragment competes with 19HD1 for binding to said hOX40L.

[0097] 26. The antibody or fragment of any preceding aspect, comprising a VL domain which comprises an armino acid sequence selected from the group consisting of the VL armino acid sequences in the sequence liting

[0098] In an aspect of the invention, there is provided an ant-hOXA4DL antibody o fragment (optionally according to any other aspect herein), cormprising a L domain which comprises an armino acid sequence selected from the group consisting of the VL amino acid sequences in the sequence lising (ie. Seq 1D
No:16, Seq ID No:48, Seq ID NorB0 or Seq 1D No: 108, in particular Seq 1D No:48).

[0099] In an example of any aspect herein, the antibody or fragment comptises a light chain (e.g., lambda light chain) comprising a constant region selected from the group consisting of the light chain constant region sequences in the sequence listing .. Seq 1D No: 136, Seq ID No: 138, Seq 1D No: 140, Seq ID
No: 142, Seq ID No: 144, Seq 1D No'145, Seq 1D No: 148, Seq ID No: 152, Seq ID No: 154, Seq 1D No: 156, Seq 1D No: 158, Seq 1D No: 160, Seq 1D No: 162, Seq ID No: 164 or Seq 1D No: 186); and optionally a VL domain (e.g., lambda VL) as recited in aspect 25 or 26. In an example, the antibody or fragment
comprisestwo copies of such a light chain (optionally also two copies of the heavy chain described above). In another example, the light chain comprise a rodent, rat, mouse, hurnan, rabbit, chicken, Carmelid, sheep, bovine, non-human primate o shark constant region

[0100] In an example of any aspect herein, the antibody or fragment comprises a light chain (e 9., kappa light chain) comprising a constant region selected from the group consisting of the light chain constant region sequences in the sequence liting (ie. Seq 1D No: 136, Seq ID No:138, Seq ID No:140, Seq ID
No:142, Seq 1D No:144, Seq ID No:146, Seq ID No:148, Seq ID No: 152, Seq ID No: 154, Seq ID No: 158, Seq 1D No: 158, Seq 1D No: 160, Seq ID No: 162, Seq D No: 164 or Seq ID No: 166); and optionally a VL domain (e.g., kappa VL) as recited in aspect 25 or 26. In an example, the antibody or fragment

comprisestwo copies of such a light chain (optionally also two copies of the heavy chain described above). In another example, the light chain comprise a rodent, rat, mouse, hurnan, rabbit, chicken, Carmelid, sheep, bovine, non-human primate o shark constant region

[0101] In an example, the antibody or fragment cormprises a lambda light chain comprising a constant region selected from the group consisting of the light chain constant region sequences in the sequence listing (ie. Seq ID No:146, Seq 1D Not148, Seq 1D No:152, Seq ID No: 154, Seq 1D No: 156, Seq ID No: 158,
Seq 1D No: 160, Seq 1D Not162, Seq ID No:164 or Seq 1D No: 168); and optionally a lambda VL domain

[0102] In an example, the antibody or fragment comprises a kappa light chain comprising a constant region selected from the group consisting of the light chain constant region sequences in the sequence listing (ie. i.e. Seq ID Noi138, Seq ID No:138, Seq ID No: 140, Seq ID No:142 or Seq ID No:144); and
optionally a kappa VL domain.

[0103] In an exarnple, the VL domains of the antibody or fragment are lambda Light chain variable domains In an example, the VL domains of the antibody or fragment are kappa Light chain variable domains
[0104] 27. The antibody or fragment of any one of aspects 22 to 26, comprising first and second copies of said VL domain
[0105] 28. The antibody or fragment of any preceding aspect, wherein the hOXAOL is human cel surface-expre ssed hOXADL, e.g., on endothelial cells (e.g., an airway or Gl tract endothelial cell)

[0106] In anather embodiment, the epithelial cells comprise cells selected from the group consisting of gastrointestinal cells, colon cells, intestinal cells, ocular cells and airway (e.., lung) epithelial cells. In another embodinent, the epithelial cells comprise cells selected from the group consisting of gastrointestinal
cells, colon cells, intestinal cells and ocular cells. In a further embodiment, the epithelial cells comprise ocular cells

[0107] 29 The antbody or fragment of any preceding aspect, wherein the antibody or fragment decreases the prolferation of human PEMCs or T-cells in the presence of hOX4OLin an i vitro mixed lymphocyte reaction (MLR) assay by at least 20, 30, 40, 50 or 60% compared to the proliferation of human PEMCs
or T-cels in the presence of hOXAOL in an in viro control MLR assay in the absence of an antibody that is specific for hOXAOL. An ilustration of a suitable assay is provided in the examples below.

[0108] 30. The antibody or fragment of aspect 29, wherein the hOXAOL in the assay is surface-expressed on human dendric cells (DC cells)

[0109] An ilustration of a suitable assay is provided in the examples below.

[0110] 31. The antibody or fragment of any preceding aspect, wherein the antibody or fragment decreases NF-«B activity in human HT-1080 cels expressing hOXAD receptor in vitro in the presence of hOXADL

[0111] In an exarmple, the antibody or fragment the decrease in NF-KB activity is determined by detecting a decrease in 1L-8 secretion by HT-1080 cells (ATCC® CCL-121) (optionally transfected with hOXAD Receptor, in the presence of hOXAD) in viro

[0112] 32. The antibody or fragment of any preceding aspect, wherein the antibody or fragment decreases IL-8 secretion from human HT-1080 cells expressing hOXAD receptor in vitro in the presence of hOX4OL.

[0113] 3. The antibody or fragment of aspect 32, wherein the antibody or fragment decreases IL-6 secretion by at least 20,30, 40, 50 or B0% compared to the IL-8 production by HT-1080 cells expressing hOXAD receptor in vitro in the presence of hOXAOL in the absence of an antibody that is specfic for hOX4DL.
[0114] 34. The antibody or fragment of any preceding aspect, wherein the antibody or fragment de creases hOXADL-stimulated human T-cell prolferation in vitro

[0115] 35. The antibody or fragment of any preceding aspect, wherein the antibody or fragment de creases hOXADL-stimulated IL-2 secretion from hurnan T-cells ir vitro,

[0116] 35. The antibody or fragment of any preceding aspect, wherein the antibody or fragment decreases cytokine secretion me diated by the interaction of human dendriic cells (DC cells) with human T-cells, wherein the cytokine is selected from one, two, more or ll of TNF alpha, IL-2, IL-3, IL-4, 1L, IL-6, IL-8,
IL9JL-10, IL-13, IL-17, RANTES and interferon garmma

[0117] This can be assessed, for example, using a MLR i1 vitro assay (e.g., & DC/T-cell MLR in vitro assay). An illustration of a suitable assay is provided in the examples below
[0118] In an example, the DC cells are mismatched to the T-cells, e.g., MHC mis-matched, as is possible for example when the DC cells are from  human that is different from the T-cell human source. In an example, the DC cells are produced by in vitro induction of human monocytes with GMCSF and IL-4.

[0119] 37. The antibody or fragment of any preceding aspect, wherein the antibody or fragment decreases interferon gamma secretion by at least 20,30, 40, 50 orB0% compared to the production of interferan gamma mediated by the interaction of human dendritic cells (DC cels) with hurnan T-cells in the absence
of an antibody that is speciic for hOX40L.

[0120] 38. The antibody or fragment of any preceding aspect, wherein the antibody or fragment decreases TNF alpha secretion by at least 20, 30, 40, 50 or B0% compared to the production of TNF alpha mediated by the interaction of human dendritic cells (DC cells) with human T-cells in the absence of an
antibody that is specific for hOX40L.

[0121] 39. The antibody or fragment of any preceding aspect, wherein the antibody or fragment decreases IL-2 secretion by at least 10,20, 30, 40, 50 or 60% compared to the production of IL-2 mediated by the nteraction of human dendriic cells (DC cells) with human T-cells in the absence of an antibody that is
specific for hOX40L.

[0122] 40. The antibody or fragment of any preceding aspect, wherein the antibody or fragment decreases cytokine secretion (e.g., leukocyte cytokine secretion) in a human peripheral blood mononuclear cell (PBMC) mixed lymphocyte (MLR) assay, wherein the cytokine is selected from one, two, more or all of TNF
alpha, IL-2, IL-4, IL-3, IL-B, IL-8,1L-10, IL- 17, RANTES and interferon gamma

[0123] 41. The antinody or fragment of any preceding aspect, wherein the antibady or fragment decreases interferon gamma secretion by at least 20, 30, 40,50 or B0% compared to the production of interfaron gamma in a human PBMC MLR assay in the absence of an antibody that is specic for hOX40L.

[0124] In one embodiment, the comparisan is to the production of interferon gamma in a human PBMC MLR assay in the absence of antibody.

[0125] 42. The antihody or fragment of any preceding aspect, wherein the antibady or fragment decreases TNF alpha secretion by at least 20, 30, 40, 50 o 60% compared to the production of TNF alpha in a human PBMC MLR assay in the absence of an antibody that is speciic for hOX40L.

[0126] 43. The antibody or fragment of any preceding aspect, wherein the antibady or fragment decreases IL-2 secretion by atleast 10, 20, 30, 40, 50 or B0% compared to the production of IL-2 in a human PEMC MLR assay in the absence of an antibody that s speciic for hOX40L

[0127] 44. The antinody or fragment of any one of aspects 36 to 43, wherein the cells are primary celks.

[0128] A'primary cell’refers to a cell in a human or such a cell that has been taken from the patient for binding to the antibody or fragment of the invention in viro (as may be useful, for example, in a method of diagnosis of OX4OL status or disease/condition status in the humar). Primary cels as used herein are
not cells of human cell lines, which typically have undergone many cultures in vitro. The abilty of the antibody or fragment of the invention to specifically inhibit hOX4OL binding to receptor in this embodiment is advantageous since it provides a direct indication of the utiity for addressing cells in human patients
suffering or at risk of 3 hOX40L-mediated disease o condition.

[0129] 45. The antinody or fragment of any preceding aspect, wherein the antibady or fragment inhibits binding of HOXAOL to @ hOXADL receptor (e.g., hOXAD) with an ICsg of 1x10% or less in a HTRF (hamogenous time resalved fluorescence) assay.

[0130] In an example, the ICay is in the range from 1x10Ft0 1x10" orin the range from 12109t 1x10-10,

[0131] 46. A pharmaceutical composition for treating and/or preventing a OXADL-mediated condition or disease, the composition comprising an antibody or fragment of any preceding aspect and a diluent, excipient or carrier; and optionally further comprising an ant-inflammatory drug

[0132] In an example, the anti-inflammatory drug is independently selected from the group consisting of corticosteraids (2.9. methylprednisalang), ant-IL12AL-23 antibodies (e.. ustekinumab), anti-VLA4 anfibodies (e.9. natalizumab), antiLFA1 antibodies, anti-complement C5 antibodies (e.g. eculizumab), ante
adb7 integrin antibodies (¢.0. vedolizumab), antiILB antibadies (e.g. tocilizumab), antiIL2R antibadies (e.g. basiiumab) or an- TNFa antibodies/TNFa-F & molecules (e.g. etanercept, adalimumab, inflximab, golimumab, certolizumab pego). In an example, the ant-inflammatory drug is independently selected from
the group consisting of corticosteroids (e.g. methylprednisolone) and anti-LFAT antibodies.

[0133] 47. A pharmaceutical compostion or kit for treating and/or preventing a OX4DL-mediated condition or disease, the composition or kit comprising an antibody or fragment of the invention (and optionally an anti-inflammatory drug) optionally in combination with a label or instructions for use to treat and/or
prevent said disease or condition in a human; optionally wherein the label or instructions comprise a marketing authorisation number (e g.. an FDA or EMA authorisation number); optionally wherein the kit comprises an IV or injection device that comprises the antibody o fragment

[0134] 48. A nucleic acid that encodes the HCDRS of an antibody recited in any one of aspects 1 to 45
[0135] In one embodiment, the HCDRs herein are according to Kabat nomenclatue. In another embodiment, the HCDRs herein are according to the IMGT nomenclature
[0136] 49. The nucleic acid of aspect 48 comprising a nucleotide sequence that is at least 80,85, 90,95, 96, 7,98 or 99% identical or is 100% identical to a HCDR3 sequence in the sequence listing

[0137] In an aspect, the invention provides a nucleic acid comprising a nuclectide sequence that encodes a VH domain of an anti-hOXAOL antibody, wherein the nucleotide sequence comprises a HCDR3 sequence that is atleast 80,85,90, 95,96, 97,96 or 99% identical or is 100% identical to a HCDR3 sequence
in the sequence listing. Optionally, the antibody is accarding to any other aspect herein

[0138] In anather embodiment, there is provided the nucleic acid of aspect 48 comprising a nucleotide sequence that is 100% identical to a HCDR3 sequence in the sequence liting, except for 1,2 or 3 nucleotide substitutions, wherein each substtution produces no amino acid change or produces a conserv ative
amino acid change (ie.,the nucleatide substitution is a synonymous substitutior) in the corre sponding protein sequence. The skiled person will be familar with conservative amino acid changes.

[0139] Amino acid substitutions include aherations in which an amino acid is replaced with a different naturally-occurring amino acid residue. Such substitutions may be classfied as "conservative”, in which case an amino acid residue contained in a polype ptide is replaced with another naturally oceurring amino acid
in which an amino acid residue which is present in a peptide is substituted with an armino
acid having different properties, such as naturally-occurring amino acid from a different group (e.g., substituting a charged or hydrophobic amino; acid with alanine), or alternatively, in which a naturally-ccurting amino acid is substituted with a non- conventional armino acid

of similar character either in relation to polarity, side chain functionalty or size. Such conservative substtutions are well known in the art. Substitutions encompassed by the present invention may also be "

[0140] Additionally or ahernatively, there is provided the nucleic acid of aspect 49 comprising a nucleotide sequence that is 100% identical to a HCDRS sequence in the sequence listing, except for 1,2, 3,4,5,6 or 7 synonymous nuclectide substitutions and no, 1,2 or 3 nucleotide substtutions that produce
conservative armino acid changes in the corresponding protein sequence

[0141] 50. A nucleic acid that encodes the HCDR2 of an antibody recited in any one of aspects 1 to 45 optianally wherein the nucleic acid is according to aspect 48 or 49
[0142] 51. The nucleic acid of aspect 50 comprising a nucleotide sequence that is at least 80,85, 90,95, 96, 7,98 or 99% identical or is 100% identical to a HCDR2 sequence in the sequence listing

[0143] In an aspect, the invention provides a nucleic acid comprising a nuclectide sequence that encodes a VH domain of an anti-hOXAOL antibody, wherein the nucleotide sequence comprises a HCDR2 sequence that is atleast 80,85,90, 95,96, 97,96 or 99% identical or is 100% identical to a HCDR2 sequence
in the sequence listing. Optionally, the antibody is accarding to any other aspect herein

[0144] In anather embodiment, there is provided the nucleic acid of aspect 51 comprising a nucleotide sequence that is 100% identical to a HCDR2 sequence in the sequence listing, except for 1,2 or 3 nucleotide substitutions, wherein each substtution produces no amino acid change or produces a conserv ative
amino acid change (ie.,the nucleatide substitution is a synonymous substitutior) in the corre sponding protein sequence. The skiled person will be familar with conservative amino acid changes.

[0145] Additionally or ahernatively, there is provided the nucleic acid of aspect 50 comprising a nucleotide sequence that is 100% identical to a HCDR2 sequence in the sequence listing, except for 1,2, 3,4,5,6 or 7 synonymous nuclectide substitutions and no, 1,2 or 3 nucleotide substtutions that produce
conservative armino acid changes in the corresponding protein sequence

[0146] 52. A nucleic acid that encodes the HCDR1 of an antibody recited in any one of aspects 1 to 45 optisnally wherein the nucleic acid is according to any one of aspects 48 to 51
[0147] 53. The nucleic acid of aspect 52 comprising a nucleotide sequence that is atleast 80,85, 90, 95,96, 97,98 or 89% identicalto or is 100% identical to a HCDR1 sequence in the sequence listing

[0148] In an aspect, the invention provides a nucleic acid comprising a nuclectide sequence that encodes a VH domain of an anti-hOXAOL antibody, wherein the nucleotide sequence comprises a HCDRI sequence that is atleast 80,85,90, 95,96, 97,96 or 99% identical or is 100% identical to a HCDR1 sequence
in the sequence listing. Optionally, the antibody is accarding to any other aspect herein

[0149] In anather embodiment, there is provided the nucleic acid of aspect 52 comprising a nucleotide sequence that is 100% identical to a HCDR1 sequence in the sequence listing, except for 1,2 or 3 nucleatide substitutions, wherein each substtution produces no amino acid change or produces a conserv ative
amino acid change (ie.,the nucleatide substitution is a synonymous substitutior) in the corre sponding protein sequence. The skiled person will be familar with conservative amino acid changes.

[0150] Additionally or ahernatively, there is provided the nucleic acid of aspect 52 comprising a nucleotide sequence that is 100% identical to a HCDR1 sequence in the sequence listing, except for 1,2, 3,4,5,6 or 7 synonymous nuclectide substitutions and no, 1,2 or 3 nucleotide substiutions that produce
conservative armino acid changes in the corresponding protein sequence

[0151] 54. Anucleic acid that encodes a VH domain and/or a VL domain of an antibody recited in any ane of aspects 1 to 45

[0152] 5. The nucleic acid of aspect 54 comprising a nucleotide sequence that is at least 80,85, 90, 95,96, 97,98 or 99% identicalto or is 100% identical to a VH domain nucleotide sequence in the sequence listing
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[0153] In another embodiment, there is provided the nucleic acid of aspect54 comprising a nucleatide sequence that is 100% identical to a VH domain nucleotide sequence in the sequence lising, except for 1,2 or 3 nucleotide substitutions, wherein each substitution produces no amino acid change or produces
conservative armino acid change (ie., the nucleatide substitution is a synonymous substtution) in the corresponding protein sequence. The skilled person willbe fariliar with conservative amino acid changes

[0154] Addtionally or alternatively, there is provided the nucleic acid of aspect 54 comprising a nucleotide sequence that is 100% identical to a VH domain nucleotide sequence in the sequence listing, except for 1,2,3,4,5,6 or 7 synonymous nucleotide substtutions and no, 1,2 or 3 nucleotide substitutions that
produce conservative arino acid changes in the corresponding protein sequence

[0155] 56. The nucleic acid of aspect 54 or 55 comprising a nucleotide sequence that s at least 80,85, 90,95, 96, 57,98 or 39% identical to or is 100% identical to a VL domain nucleotide sequence in the sequence listing

[0156] In another embodiment, there is provided the nucleic acid of aspect 54 or 55 comprising a nucleatide sequence that is 100% identical to a VL domain nuclectide sequence in the sequence listing, except for 1,2 or 3 nucleotide substitutions, wherein each substitution produces no amino acid change or
produces a conservative amino acid change (ie.,the nucleotide substitution is a synonymous substtutior) in the corresponding protein sequence. The skiled person will be familar with conservative amino acid changes.

[0157] Aditionally or alternatively, there is provided the nucleic acid of aspect 54 or 55 comprising a nuclectide sequence that is 100% identical to a VL domain nucleotide sequence in the sequence lising, except for 1,2,3,4,5,6 or7 synonymous nucleatide substitutions and no, 1,2 or 3 nucleotide substtutions
that produce conservative amino acid changes in the corresponding protein sequence

[0158] 57. A nucleic acid that encodes a heavy chain o a light chain of an antibody recited in any one of aspects 1 to 45

[0159] 58. The nucleic acid of aspect 57, comprising 2 nucleotide sequence as recited in any one of aspects 48 to 55

[0160] 59. Avector (e.g., a mammalian expression vector) comprising the nucleic acid of any one of aspects 48 to 58; optionally wherein the vector is a CHO or HEK293 vector. In an example, the vector is a yeast vector, e.q., a Saccharomyces or Pichia vector.
[0161] B0. A host comptising the nucleic acid of any ane of aspects 48 to 58 or the vector of aspect 59 In an example, the hostis a mammalian (e.g., human, e.g., CHO or HEK293) cellline or a yeast or bacterial cellline.

[0162] 51. Use of an antibody or a fragment thereof, that specifically binds to hOX4DL in the manufacture of a medicament for adrinistration to a human, for treating or preventing a hOXAOL-mediated disease or condition in the human by decreasing one, mare or all of

1. a secretion of a cytokine selected from TNF alpha, IL-2, L3, IL-4, 1L, IL-6, IL-
2. b the proliferation of leukocytes of the hurman; and
3. binding of hOX4D receptor expressed by human T-cells with endothelial cell expressed hOX4OL

1L-9JL-10, IL-13, IL-17, RANTES and interferon gamma in the human;

[0163] The features of any of the previous aspects, configurations, concepts, examples or embodiments optionally apply mutatis mutandisto this use
[0164] In an exarnple, the hurnan is suffering from or at risk of astha and the antibody or fragment i for decreasing IGE in the human, thereby treating, preventing or reducing asthma i the human

[0165] 2. A method of treating o preventing a hOXAOL-mediated disease or condition in 3 human by decreasing one, more or al of

1. a secretion of a cytokine selected from TNF alpha, IL-2, IL-3, 1L-4, 15, IL-6, IL-8, IL-9L-10, 1L-13,1L-17, RANTES and interferon gamma in the human;
2. b the proliferation of leukocytes of the hurman; and
3. binding of hOX4D receptor expressed by human T-cels with endothelial cell expressed hOX4OL;

wherein the method comprises administering to said human a therapeutically effective amount of an antibody or fragment that specifically binds to hOX40L.
[0166] The features of any of the previous aspects, examples or embodiments optianally apply mutatis mutandisto this method

[0167] The method of the invention treats or prevents said disease o condition in the human. A therapeutically effective amount” of the antibody or fragment is that amount (administered in one or several doses, which may be spaced in time. e.g., substantially monthly administration) that s effectie to bring about
sai treatment or prevention. This willbe readily apparentto the skiled person and may vary according to the particular human patient and disease or condition being addressed

[0168] In an exarnple, the hurnan is suffering from or at risk of asthma and the antibody or fragment decreases IgE in the human, thereby treating, preventing or reducing astma in the hurman
[0169] 53. The method or use of aspect 61 or 62, for treating or preventing said hOX4DL-me diated disease, condition or epithelial cell damage in said human by decreasing the proliferation of T-cells in said human
[0170] 54. The method or use of any one of aspects B1 to B3, for treating or preventing said hOX4DL-mediated disease, condition or epithelial cell damage in said human by antagonising the interaction between hOX4OL and leukocytes of the human, wherein the prolferation of leukocytes is decreased

[0171] 85. The method or use of any one of aspects B1 to 64, for treating or preventing said hOX40L-mediated disease, condition or epithelial cell damage in said human by decreasing the prolferation of leukocytes of the human by antagonising the OX4OL/OXADL receptor interaction mediated by T-cels in said
human

[0172] 86. The method or use of any one of aspects B1 to B5, for treating or preventing said hOXADL-mediated disease, candition or epithelial cell damage in said human by decreasing the secretion of I cytokine in the human
[0173] 57. The method of aspect 66, for treating or preventing said disease, condition or epithelial cell damage by decreasing the secretion of said I8 mediated by the interaction of dendritic cells (DC cells) with T-cells i the human
[0174] 85. The method or use of any one of aspects B1 to 57, wherein gastrointestinal cell, colon cell, intestinal cell or airway (e.g., lung) cell damage is a symptom or cause of said disease or condition in humans

[0175] In anather embodiment, the epithelial cells comprise cells selected from the group consisting of gastrointestinal cells, colon cells, intestinal cells, ocular cells and ainway (e.., lung) epithelial cells. In another embodinent, the epithelial cells comprise cells slected from the group consisting of gastrointestinal
cells, colon cells, intestinal cells and ocular cells. In a further embodiment, the epithelial cells comprise ocular cells

[0176] 69. The method or use of any one of aspects B1 to 68, wherein the human is suffering from or at risk of an inflammatory bowel disease (IED), allogeneic transplant rejection, graft-versus-host disease (GvHD), diabetes or airway iflammation and said method treats or prevents 1D, alogeneic transplant
rejection, GYHD, diabetes or airway inflammation in the human

[0177] 695 The method or use of any one of aspects 61 to 68, wherein the human is suffering from or at risk of an inflarmatory bowel disease (IBD), allogeneic ransplant rejection, graft-versus-host disease (GvHD), uveitis, pyoderma gangrenosum, giant cell arteriis, Schnitzler syndrome, non-infectious sclertis,
diabetes or airway inflammation and said method treats or prevents 1D, allogeneic transplant rejection, GvHD, uvetis, pyoderma gangrenosum, giant cell arteritis, Schnitzler syndrome, norwinfe ctious scleritis, diabetes or airway inflammation in the human

[0178] In any aspect, configuration, concept or embodiment, the human is suffering from or at risk of a HOX4DL-mediated disease or condition selected from an autoimmune disease or condition, a systemic inflammatary disease or condiion, or transplant rejection; for example inflammatory bowe| disease (BD),
Crohn’s disease, heumatoid arthritis transplant rejection, alogeneic transplant rejection, graft-versus-host disease (GvHD), ulcerative coltis, systermic lupus erythematosus (SLE), diabetes, uvetts, ankylosing spondylitis, contact , multiple sclerosis and .in particular GvHD

[0179] 70. The method or use of any one of aspects 51 to B3a, wherein the antbody or fragment is according to any one of aspects 1 to 45 or any example, configuration, concept, aspect or embodiment described herein
[0180] 71. The antibody, fragment, composition, kit, method or use of any preceding aspect, for treating or preventing an inflammatory or autamimmune disease or condition in a human o for reducing or preventing angiogenesis in a human

[0181] 72. The antibody, fragment, cormposition, kit, method or use of any preceding aspect, wherein the dissase or condiion is selected from the group consisting of an inflammatory bowel disease (1BD), Chrohn's disease, theuratoid arthritis, psoriasis, bronchiolis, gingivitis, transplant rejection, allsgeneic
transplant rejection, graft-versus-host disease (GvHD), asthma, adult respiratory distress syndrome (ARDS), septic shock, ulcerative colitis, Sjorgen's syndrome , aitway inflammation, systemic lupus erythematosus (SLE), diabetes, contact hypersensitivity, mutiple sclerosis and atherosclerosis

[0182] 72a. The antibody, fragment, corposition, kit, method or use of any preceding aspect, wherein the disease or condition is selected from the group consisting of an inflammatory bowel disease (IBD), Chrohn's disease, rheumatoid arthritis, psoriasis, branchiolitis, gingivitis, transplant rejection, allsgeneic
transplant rejection, graft-versus-host disease (GvHD), asthma, adul respiratory distress syndrome (ARDS), septic shock, ulcerative colis, Sjorgen's syndrome., airway inflammation, systemic lupus erythematosus (SLE), uvetis, pyoderma gangrenosum, giant cell artertis, Schnitzler syndrome, non-infectious
scleritis, diabetes, contact . mutiple sclerosis and

[0183] In any aspect, configuration, concept or embodiment, the human is suffering from or at risk of a hOX4DL-mediated disease or condition selected from an autoimmune disease or condition, a systemic inflammatary disease or condiion, or transplant rejection; for example inflammatory bowe| disease (BD),
Crohn's disease, heumatoid arthritis transplant rejection, alogeneic transplant rejection, grafi-versus-host disease (GvHD), ulcerative colts, systermic lupus erythematosus (SLE), diabetes, uvettis, ankylosing spondylitis, contact , multiple sclerosis and .in particular GvHD

[0184] In an exarnple, the disease or condition is an OX40L-mediated disease or condition disclosed in US7812133 or EP1791869

[0185] In an exarnple, the disease or condition is an inflammatory or autoimrmune dissase or candition. In an example, the disease or condition is transplant rejection

[0186] A5 used herein, inflammatory disease or condition refersto pathological states resulting in inflarmmation, for example caused by neutrophil chemotaxis. Exarnples of such disorders include inflammatory skin diseases including psoriasis; responses associated with inflarmatory bowel disease (such as Crohn's
disease and ulcerative coltis); ischemic reperfusion; adult respiratory distress syndrome; dermatitis; meningitis; encephalitis; uetts; autoimmune diseases such as rheumatoid arthritis, Sjorgen’s syndrome, vascultis; diseases ivobving leukocyte diapedesis; central nervous system (CNS) inflammatory disorder,
multiple organ injury syndrome secondary to septicaemia or trauma; alcoholic hepatitis, bacterial pneumonia, antigen-antibody complex mediated diseases; inflammations of the lung, including pleurisy, abvealiis, vascultis, pneumonia, chronic bronchitis, bronchiectasis, and cystic fibrosis; ete. The preferred
indications are bacterial pneumonia and inflammatory bowel disease such as ulcerative coliis. The invention isthus in an example provided for treating or preventing any one or more of such conditions

[0187] In an exarnple, the disease or condition is cancer

[0188] In an exarple, the disease is uveitis, such as systernic uveitis or autaimmune/on- nfectious uveitis

[0189] 73. An antibody o a fragment thereof, that specifically binds to hOX40L and competes for binding to said hOX4DL with the antibody 02010, wherein the antibody or fragment comprises a VH domain which comprises a HCDR3 comprising the motf VRGXYYY, wherein X is any amino acid

[0190] The features ofthe antibodies of any of the aspects, configurations, concepts, examples or embodiments described herein optionally apply mutetis mutandis to these anitbodies, e g the antibody may be a human antibody or chimeric antibody having functional features as described herein. Competition may
be determined as described in any aspect, embodiment, example, concept or configuration described herein, e.q. as determined by SPR, ELISA, HTRF or FACS

[0191] In one embodiment, the antibody or fragment competes with the variable regions of 02010 (e.g. competes with an antibody comprising the heavy chain variable region of SEQ 1D No: 34 and the light chain variable region of SEQ 1D No:48). In another embodiment, the antibody or fragment competes with
02010 1gG4-PE having a heavy chain amino acid sequence of SEQ ID No'B2 and a light chain armino acid sequence of SEQ 1D No:64.

[0192] In another embodiment, the antibody or fragment additionally or alternatively competes with 10A7. In one embodiment, the anibody or fragment competes with the variable regions of 1047 (e.g. competes with an antibody comprising the heavy chain variable region of SEQ ID No: 2 and the light chain
variable region of SEQ ID No:16). In another embodiment, the antibody or fragment corpete s with 02010 1gG4-PE having a heavy chain amino acid sequence of SEQ 1D No:30 and a light chain armino acid sequence of SEQ 1D No32

[0193] In one embodiment, the amino acid is any naturally-occurring armino acid
[0194] 74. The antibody or fragment according to aspect 73, where X is a neutral amino acid, optionally P or G.
[0195] In an embodiment, X is P or G. In an embodiment, X is selected from P, N, Aor G. In another embodiment, X is selected from P, G or N. In another embodiment, X is selected from P, G or A

[0196] 75. An antibody or a fragment thereof, optionally accarding to aspect 73 or 74, that specically binds to hOX40L and competes for binding to said hOXADL with the antibody 02010, wherein the antibody or fragment comprises a VH domain which comprises the HCDR3 sequence of SEQ 1D NO4D or 46 or the
HCDRS sequence of SEQ 1D NO:40 or 46 comprising lessthan 5 amino acid substtutions

[0197] The features ofthe antibodies of any of the aspects, configurations, concepts, examples or embodiments described herein optionally apply mutetis mutandis to these antibodies, e g the antibody may be a human antibody or chimeric antibody having functional features as described herein. Competition may
be determined as described in any aspect, embodiment, concept, example or configuration described herein, e.q. as determined by SPR, ELISA, HTRF or FACS

[0198] In an embodiment, the HCDR3 sequence of SEQ ID NO:4D or 46 comprises less than 4 amino acid substitutions (ie. 3 or fewer). In an embodiment, the HCDRS sequence of SEQ 1D NO'4D or 45 comprises less than 3 amino acid substitutions (ie. 2 or 1 substitutions). In an embodiment, the HCDR3
sequence of SEQ 1D NO:4D or 46 comprises less than 2 amino acid substtutions (ie. one substitution).

[0199] In one embodiment, the antibody or fragment competes with the variable regions of 02010 (e.g. competes with an anibody comprising the heavy chain variable region of SEQ 1D No: 34 and the fight chain variable region of SEQ 1D No:48). In another embodiment, the antibody or fragment competes with
02010 1gG4-PE having a heavy chain amino acid sequence of SEQ ID No'B2 and a light chain armino acid sequence of SEQ 1D No:64.

[0200] In another embodiment, the antibody or fragment additionally or ahternatively competes with 10A7. In one embodiment, the anibody or fragment competes with the variable regions of 1047 (e.g. competes with an antibody comprising the heavy chain variable region of SEQ ID No: 2 and the light chain
variable region of SEQ ID No:16). In another embodiment, the antibody or fragment corpete s with 02010 1gG4-PE having a heavy chain amino acid sequence of SEQ 1D No:30 and a light chain armino acid sequence of SEQ 1D No32

[0201] 76. An antibody or fragment according to any one of aspects 73 to 75, the VH domain comprising a HCDR3 of from 16 to 27 amino acids and which is derived from the recombination of a human VH gene segment, a human D gene segment and a human JH gene segment, wherein the human JH gene
segment is IGHJB (2.9, IGHJE'02)

[0202] In an embodiment, the human JH gene segment is selected from IGHJG'D1, IGHIE*02, IGHJB*03 and IGHIB*04. In another embodiment, the human JH gene segment is selected from IGHJB*01, IGHJB*02 and IGHJB*04. In another embodiment, the JH gene segment s IGHJG02
[0203] In & further ermbodiment, the human VH gene segment is IGHV3-23, for example selected from IGHY-23'D1, IGHV3-23'02, IGHV3-23'03, IGHV3-23'04 or IGHV3-23'05. In another embodiment, the human VH gene segment is IGHV3-23°01 or IGHV3-23*04  in patticular IGHV3-23'04.
[0204] In & further ermbodiment, the human DH gene segment s IGHD3-10, for example selected from IGHD3-10°01 or IGHD3-10°02. In one embodiment, the human DH gene segmentis IGHD3-10°D1. In ane embodiment, the human DH gene segment is IGHD3-1002.

[0205] 7. The antibody or fragment according to any one of aspects 73 to 76, the VH domain comprising the HCDR1 sequence of SEQ 1D NO-35 or 42 or the HCDR1 sequence of SEQ 1D NO:36 or 42 corprising less than 4 amino acid substtutions

[0206] In an embodiment, the HCDR1 sequence of SEQ ID NO:36 o 42 comprises lessthan 3 amino acid substitutions (Le. 2 or 1 substitutions). In an embodiment, the HCDR1 sequence of SEQ 1D NO'36 or 42 comprises less than 2 armino acid substitutions (i.e. ane substitution)

[0207] 78. The antibody or fragment according to any one of aspects 73 to 7, the VH domain comprising the HCDR2 sequence of SEQ 1D NO:38 or 44, or the HCDR2 sequence of SEQ ID NO:38 or 44 comprising less than 5 armino acid substitutions
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[0208] In an embodiment, the HCDR2 sequence of SEQ ID NO:38 or 44 comprises less than 4 amino acid substitutions (ie. 3 or fewer). In an embodiment, the HCDR2 sequence of SEQ 1D NO'38 or 44 comprises less than 3 amino acid substitutions (ie. 2 o 1 substitutions). In an embodiment, the HCDR2
sequence of SEQ 1D NO:38 or 44 comprises less than 2 amino acid substtutions (ie. one substitution).

[0209] 75. The antibody or fragment according to any one of aspects 73 to 78, the VH domain comprising an amino acid sequence of SEQ ID NO: 34, or a heavy chain variable domain amino acid sequence that is at least B0% (e.g. at least 85%) identical to SEQ 1D NO:34.
[0210] In an embodiment, the heavy chain variable domain amino acid sequence is at least 85%, atleast 0%, at least 95%, least 96% at least 97 % at least 98% or at least 99% identical to SEQ ID NO:34.

[0211] 80. The antibody or fragment according to any one of aspects 73 to 79 comprising first and second copies of said VH domain

[0212] 81. The antibody or fragment according to any one of aspects 73 to 80, comptising a VL domain which comprises the LCDR1 sequence of SEQ ID NO:54 or B0, or the LCRD3 sequence of SEQ 1D NO:54 o B0 cormprising less than 5 amino acid substitutions,

[0213] In an embodiment, the LCRD3 sequence of SEQ ID NO:54 ar B0 camprises less than 4 amino aci substitutions (ie. 3 or fewer). In an embodiment, the LCRD3 sequence of SEQ 1D NO:54 or 60 comprises less than 3 amino acid substitutions (e.2 or 1 substitutions). In an embodiment, the LCRD3 sequence
0f SEQ ID NO:54 or 60 comprises less than 2 amino acid substitutions (i.e. ane subsitution)

[0214] 82. The antibody or fragment according to any one of aspects 73 to 81, comptising a or said VL domain, which VL domain comprises the LCDR2 sequence of SEQ ID NO:52 or 56, or the LCRD2 sequence of SEQ 1D NO'52 or 58 comprising less than 2 amino acid substitutions

[0215] 83. The antibody or fragment according to any one of aspects 73 to 82, comptising a or said VL domain, which VL domain comprises the LCDR1 sequence of SEQ ID NO:54 or B0, or the LCRD1 sequence of SEQ 1D NO:54 or 60 corprising less than 4 amino acid substitutions

[0216] In an embodiment, the LCDR1 sequence of SEQ ID NO:54 or B0 comprises less than 3 amino acid substitutions (ie. 2 or 1 substtutions). In an embodiment, the LCDR1 sequence of SEQ 1D NO:54 or B0 comprises less than 2 amino acid substitutions (.. one substtutior)

[0217] 84. The antibody or fragment according to any one of aspects 73 to 83, comprising a or said VL dormain, which VL domain comprises an amino acid sequence of SEQ ID NOs: 48, or a light chain variable domain amino acid sequence thatis at least 80% (2.g. at least85%) identical to SEQ ID NO:48

[0218] In an embodiment, the light chain variable domain armino acid sequence is at least 85%, at least 90%, at least 95%, least 9% at least 87% at least 8% or at least 99% identical to SEQ ID NO:48

[0219] 85. The antibody or fragment according to any one of aspects 81 to 84, comptising first and second copies of said VL domain.

[0220] 86. The antibody or fragment according to any one of aspects 81 to 85, wherein the antibody or fragment comprises a kappa light chain

[0221] In another embodiment, the VL domain is a kappa VL domain. In an embodiment, the kappa VL domain is derived from the recombination of a human VL gene segment, and & human JL gene segment, wherein the human VL gene segment is IGKVID-38. In another embodiment, the L gene segment is
16KVID-39401

[0222] In & further embodiment, the human JL gene segment is IGKI1 or IGKI3. In another embodiment, the JL gene segment is IGKJ1*01. In another embodiment, the JL gene segment is IGKJ3"01

[0223] 87 The antibody or fragment according to any one of aspects 75 o 86 wherein the amino acid substitutions are conservative armino acid substitutions, optionally wherein the conservative substitutions are from one of six groups (each group containing amino acids that are conservative subsitutions for one
another) selected from

1.1) Mlanine (&), Serine (5), Threonine (T);

2.2) Aspartic acid (D), Glutamic acid (E);

3.3) Asparagine (N), Glutarrine (Q);

4.4) Arginine (R), Lysine (K);

5.5) Isoleucine (1), Leucine (L), Methionine (M), Valine (v); and

6.6) Phenylalanine (F), Tyrosine (¥), Tryptophan (W)

[0224] In an embodiment, the conservative amino acid substiutions are as described herein. For example, the substitution may be of Y with F, T with S or K, P with A, Ewith D or Q, N with D or G, R with K, G with N or &, T with S or K, D with N or E, I with L or V, F with ¥, S with T or &, R with K, G with N or A, Kwith
R, Awih S, Kor P.In anather embodiment, the conservative amino acid substitutions may be wherein Y is substituted with F, T with A or 5, | with L or V, Wwith Y, M with L, N with D, G with A, T with Aor S, D with N, | with L or V,F with ¥ or L, S with Aor T and Awith S, G, T or V.

[0225] 85. The antibody or fragment according to any one of aspects 73 to 87, wherein the antibody or fragment comprises a constant region, e.g. an 19G4 constant region, optionally wherein the constant region is IgG4-PE (Seq ID No: 128)

[0226] In another example of any aspect herein, the antibody of fragment comprises a human gamrma 4 constant region. In another erbodiment, the heavy chain constant region does not bind Fe-y receptors, and e.g. comprises a Leu235Glu mutation (i.e. where the wild type leucine residue is mutated to
glutamic acid residue). In another embodiment, the heavy chain constant region comprises a Ser228Pro mutation to increase stabilty

[0227] 89. The antibody according to any one of aspects 73 to 88, wherein the antibody comprises a heavy chain and a light chain, the heavy chain amino acid sequence consisting of the sequence of SEQ 1D No'B2 and the light chain amino acid sequence consisting of the sequence of SEQ ID NoB4.

[0228] 90. An antibody or fragment as defined in any one of aspects 73 to B9, 98, 99, 101 or 102 for use in treating or preventing a hOX4OL-mediated disease o condition selected from an autoimmune disease or condtion, a systemic inflammatory disease or condition, or transplant rejection; for example
inflammatory bowel disease (IBD), Crohn's dissase, theumnatoid arthriis, transplant rejection, allogeneic transplant rejection, graft-versus-host disease (GvHD), ulcerative coltis, systemic lupus erythematosus (SLE), diabetes, uvetis, ankylosing spondylitis, contact hypersenstiviy, muliple sclerosis or
atherosclerosis, in particular GvHD.

[0229] The features ofthe antibodies, and the hOX40L-mediated disease of any of the aspects, configurations, concepts, examples or embodiments as described herein optionally apply mutatis mutandis to this use. Any of the compositions, dosing schedules o modes of administration as described in any aspect,
configuration, concept, example or embodiment herein optionally apply mutatis mutandisto this use.

[0230] 31. Use of an antibody or fragment as defined in any one of aspects 73 to 83, 98,99, 101 or 102 in the manufacture of a medicament for administration to a human for treating or preventing a hOX4OL mediated disease or condition in the human selected from an autoimmune disease or condition, a systernic
inflammatory disease or condition, or transplanthost rejection; for example inflammatory bowel disease (IBD), Crohn's disease, rheumatoid arthriis, transplant rejection, allageneic transplant rejection, graft-versus-host disease (GvHD), ulcerative colits, systemic lupus erythematosus (SLE), diabetes, uveitis,
ankylosing spondylitis, contact hypersensitivity, muliple sclerosis or atherosclerosis, in particular GvHD.

[0231] The features ofthe antibodies, and the hOX40L-mediated disease of any of the aspects, configurations, concepts, examples or embodiments as described herein optionally apply mutatis mutandis to this use. Any of the compositions, dosing schedules o modes of administration as described in any aspect,
configuration, concept, example or embodiment herein optionally apply mutatis mutandisto this use.

[0232] 52. Amethod of treating or preventing a hOXADL me diated disease or condition selected from an autoimmune dissase or condition, a systemic inflammatory disease or condition, or transplant rejection; for example inflammatory bowel disease (1BD), Crohn's disease, rheumatoid arthritis, transplant rejection,
alogeneic transplant rejection, graft-versus-host disease (GvHD), ulcerative coliis, systermic lupus erythematosus (SLE), diabetes, uveitis, ankylosing spondylis, contact hypersensitivity, mukiple sclerosis or atheroselerosis, in particular GvHD in a human, comprising adrministering to said human a therapeuticaly
effective amount of an antibody o fragment as defined in any one of aspects 73 to 89,98,99, 101 or 102, wherein the hOX4DL mediated disease or condition is thereby treated or prevented

[0233] The features of the antibodies, and the hOXAOL-mediated disease of any of the aspects, configurations, concepts, examples or embodiments as described herein optionally apply mutatis mutendis to this method. Any of the compositions, dosing schedules or modes of administration as described in any
aspect, configuration, concept, example or embodiment herein optionally apply mutatis mutandisto this method

[0234] 93. The antibody or fragment according to aspect 90, the use according to aspect 91, or the method according to aspect 92, wherein the hOX40L-mediated disease or condition is GvHD
[0235] In another embodiment, the antibody or fragment is capable of treating of preventing GvHD
[0236] 34. The antibody or fragment, the use o the method according to any one of aspects 90 to 93, wherein the antbody is administered prophylactically.

[0237] In an embodiment, the prophylaxis prevents the onset of the disease or condition or of the symptoms of the disease or condition. In one embodiment, the prophylactic treatment prevents the worsening, or anset, of the disease or condition. In one embodiment, the prophylactic treatment prevents the
worsening of the disease or condition

[0238] In another embodiment, said antibody is administered intravenously. In another embodiment, said antibody is administered at a dose of about 5-10 mafky (e.9. at about 8 my/kg). In another embodiment, said antibody is administered at a dose selected from about 0.1 mg/kg, about 0.5 myfky, about 1 mg/kg,
3 mofky, 5 mykg, about 10 myrky, about 15 my/ky, about 20 mgAky, about 25 mgfky, about 30 myfky, about 40 Mok, about 50 myky, about 60 mgsky, about 70 mafky, about B0 ma/ky about 90 mafky or about 100 myfky, in particular about 1 mgtky, or about 3 mafky

[0239] In ancther embodiment, said antibody is administered 1-4 days before transplant, e.g. 1-3 days before transplant or 1-2 days before transplant. In another embodiment, said antibody is administered weekly, biweeKly or monthly following transplant, e.g. bi-weekly In a further embodiment, said antibody is
administered intravenously prophylactically 1-3 days before transplant at a dose of about 5-10 mg/ky (e.g. about mgAg) and then intravenously, bi-weekly at a dose of about5-10 mafky (2., about 8 mo/ky).

[0240] In anather embodiment, the patient is monitored periodically post-transplant, for the presence of a biomarker predictive for the development of GvHD (e.g. acute GvHD), and the anti-OX4DL antibody of the invention is adrministered once the biomarker levels are such that the patient is determined to be at risk
of developing GvHD (e.. acute GvHD). This strategy would avoid unnecessary dosing of drug and unnecessary suppression of the immune system. Examples of biomarkers which may be useful as predictive biomarkers of actue GvHD may be those identified in Levine et al, "A prognotic score for acute graft-
versus-host disease based on biomarkers: & mulicentre study”, Lancet Haematol 2015; 2:621-29. These biomarkers include, but are not linited to TNFR1, 5T-2, elafin and IL2Ra and Reg3a

[0241] 5. A hurnan antibody or fragment thereof comprising a HCDR3 of from 16 to 27 amino acids and derived from the recombination of a human VH gene segment, a human D gene segment and a human JH gene segment, wherein the human JH gene segment is IGHJB (e g. IGHJB*02), which specifically
binds to hOXAOL for treating or preventing a hOX4DL-mediated disease or condition selected from an autoimrmune disease or condition, a systemic inflammatory disease o condition, or transplant rejection; for example inflammatory bowel disease (IBD), Crohn's disease, theumatoid arthritis, transplant rejection,
alogeneic transplant rejection, graft-versus-host disease (GvHD), ulcerative coltis, systeric lupus erythematosus (SLE), diabetes, uveitis, ankylosing spondyitis, contact hypersensitivty, multiple sclerosis or atherosclerosis, in particular GvHD (e.g. wherein the antibody is for the prevention of GvHD)

[0242] The features of the antibodies, and the hOX40L-mediated disease of any of the aspects, configurations, concepts, examples or embodiments optionally apply mutatis mutandis to this use. Any of the compositions, dosing schedules or modes of administration as described in any aspect, configuration,
concept, example or embodiment herein optionally apply mutatis mutandisto this use

[0243] 96. Use of a human antibody or fragment thereof comprising a HCDR3 of from 16 to 27 amino acids and derived from the recombination of a human VH gene segment, a human D gene segment and a human JH gene segment, wherein the human JH gene segment is IGHIB (¢.g. IGHJB*02), which
specifically binds to hOXADL in the manufacture of a medicarment for administration to a human for treating or preventing a hOX4OL mediated disease or condition in the human selected from an autoimrmune disease or condition, a systemic inflammatory disease or condition, or transplant rejection; for exarmple
inflammatory bowel disease (IBD), Crohn's dissase, theumnatoid arthriis, transplant rejection, allogeneic transplant rejection, graft-versus-host disease (GvHD), ulcerative coltis, systernic lupus erythematosus (SLE), diabetes, uveitis, ankylosing spondylitis, contact hypersenstiviy, muliple sclerosis or
atherosclerosis, in particular GvHD.

[0244] The features of the antibodies, and the hOX40L-mediated disease of any of the aspects, configurations, concepts, examples or embodiments optionally apply mutatis mutandis to this use. Any of the compositions, dosing schedules or modes of administration as described in any aspect, configuration,
concept, example or ermbodiment herein optionally apply mutatis mutandisto this use

[0245] 57. Amethod of treating or preventing a hOXADL me diated disease or condition selected from an autoimmune dissase or condition, a systemic inflammatory disease or condition, or transplant rejection; for example inflammatory bowel disease (1BD), Crohn's disease, rheumatoid arthritis, transplant rejection,
alogeneic transplant rejection, graft-versus-host disease (GvHD), ulcerative coliis, systermic lupus erythematosus (SLE), diabetes, uveitis, ankylosing spondylis, contact hypersensitivity, mukiple sclerosis or atheroselerosis, in particular GvHD in a human, comprising adrministering to said human a therapeuticaly
effective amount of a human antibody or fragment thereof comprising a HCDRS of from 16 to 27 amino acids and derived from the recombination of a human VH gene segment, a human D gene segment and a human JH gene segment, wherein the human JH gene segment is IGHJB (e.g. IGHJB*02), which
specifically binds to hOXAOL, wherein the hOXADL me diated disease or condiion is thereby treated or prevented

[0246] The features of the antibodies, and the HOX40L-mediated disease of any of the aspects, configurations, concepts, examples or embodiments optionally apply mutatis mutandis to this method. Any of the compositions, dosing schedules or modes of administration as described in any aspect, configuration,
concept, example or embodiment herein optionally apply mutatis mutandis to this method

[0247] In an embodiment of any one of aspects 95 to 97, the human JH gene segmentis slected from IGHJG'D1, IGHIB*02, IGHJB'03 and IGHIB'04. In another embodiment of any one of aspects 95 to 97, the human JH gene segment is selected from IGHJB*01, IGHIG'02 and IGHJG*DA. In another embaodimet
of any one of aspects 95 to 97, the JH gene segment is IGHIE*02

[0248] In a further embodiment of any one of aspects 95 to 97, the human VH gene segment is IGHV3-23, for example selected from IGHV3-23°01, IGHV3-23'02, 1GHV3-23'03, IGHV3-23'04 or IGHV3-23°05. In another embodiment of any one of aspects 95 ta 97 the human VH gene segment s IGHV3-23°01 or
IGHY3-2304, in particular IGHV3-23'04.

[0249] In a further embodiment of any one of aspects 95 to 97, the human DH gene segment is IGHD3-10, for example selected from IGHD3-10°01 or IGHD3-10°02. In ane embadiment of any one of aspects 95 to 97, the human DH gene segment is IGHD3-10°D1. In one embodiment of any one of aspects 95 to
97, the human DH gene segment is IGHD3-10°02.

[0250] In an embodiment of any one of aspects 90 to 97, the antibody is capable of treating o preventing GvHD. In another ermbodiment of any one of aspects 90 to 97, the antibody or fragment is used for the treatment or prevention of a disease other than GvD, but the antibody or fragment is capable of treating
o preventing GvHD.

[0251] 8. The antbody or fragment according to aspect 88, or the antibody or fragment according to aspect 95, the use according to aspect 96, o the method according to aspect 87, wherein the antibody or fragment comprises a kappa light chain, e.g. wherein the VL domain of the light chain is derived from the

recombination of a human VL gene segment, and a human JL gene segment, wherein the human VL gene segment is IGKVI D-39 (e.g. 1GKVID-33*01), and optionally the hurman JL gene segmentis IGKJT (e.g. IGKJ1*01) or IGKI3 (e.g. IGKI3'01).

[0252] In another embodiment, the VL domain is a kappa VL domain. In an embodiment, the kappa VL domain is derived from the recombination of a human VL gene segment, and & human JL gene segment, wherein the human VL gene segment is IGKVID-38. In another embodiment, the L gene segment is
1GKVID-39°01

[0253] In & further erbodiment, the human JL gene segment is IGKI1. In another embodiment, the JL gene segment is IGKIT'01. In a futther embodiment, the human JL gene segment is IGKI3. In another embodiment, the JL gene segment is IGKJ3*01

[0254] 9. The antibody o fragment according to any one of aspects 73 to 89, 96, 101 or 102, or the antibody or fragment use or method according to any one of aspects 90 to 96, wherein the antibody or fragment enables greater than 80% stem cell donor chimerism by day 12 in a Rhesus macaque model of
cel optionally wherein the antibody is for the prevention of GvHD.

[0255] In another aspect, there is provided an antibody or fragment, use or method according to any one of aspects 35 to 98, wherein the antibody or fragment is for treating or preventing transplant rejection (e.g. GYHD) in & human by enabling greater than 80% stem cell donor chimerism by day 12 in said human
following danor human hematopoietic stem cel transplantation
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[0256] In another embodiment, there is provided an antibody or fragment according to any one of aspects 73 to 89, 98, 101 or 102, wherein the antibody or fragment enables greater than 80% stem cell donor chimerism by day 12 in a Rhesus macaque model of haploidentical hematopoietic stem cell
transplantation

[0257] In ane embodiment, the chimerism is T cell (CD3*/CD20) chimerism. In another embodiment, the chimerism is peripheral blood chimerism. In another embadiment, the chimerism is peripheral blood or T cel (CD3*/CD207 chimerism.

[0258] In one embodiment, the ster cell donor chimerism (¢.g. the peripheral blood or T cell (CD3*/CD20°) chimerism) is determined using divergent donor- and recipient-specific MHC-linked microsatellte markers, by comparing peak heights of the donor- and recipient-specific amplicons In another embodiment,
stem cell donor chimerism is determined as described in Kean, LS, et al.,"Induction of chimerism in thesus macague s through stem cell transplant and costimulation blockade-based immunosuppression”, Am J Transplant. 2007 Febi7(2):320-35. In another embodiment, stem cell donor chimerism is determined as
described in Exarnple 7

[0259] In one embodiment, the Rhesus macaque model of haploidentical haematopoietic stem cellis performed by the transplant (HSCT) recipient animals undergoing a conditioning procedure together with anti-OXADL antibody adrministration, folowed by infusion of a peripheral blood product isslated from a half-
sibling donor animal, following which animals continue to receive weekly doses of the anti-OX40L antibody of the invention, and blood samples are taken and analysed for chimerism

[0260] In another embodiment, in the HSCT model, recipient animals receive a condioning radiation dose of 1020 cGy in 4 dose fractions over 2 days (experimental Day -2 and Day -1) to ablate the host haematopoietic systerm before intravenous adrministration of an anti-OXADL antibody of the invention (Day
-2with subsequent intravenous doses on Days 5,12, 19, 26, 33, 40, 47) and transplant of white blood cell- and stem cellenriched peripheral blood fom an MHC half-matched (half-sibling) donor animal to reconstiute the recipient's immune systern, together with provision of continuous supportive care, blood
sampling and moritoring for signs of GYHD.

[0261] In one embodiment, the antibody o fragment, use or method is for the prevention of GvHD

[0262] In an embodiment, the anti-hOX4DL antibody of the invention is administered prophylactically. In one embodinent, the prophylactic treatrment prevents the worsening or onset of the disease or condition

[0263] In anather embodiment, said antibody is administered intravenously. In another embodiment, said antibody is administered at a dose of about 510 mgrkg (e g. &t about 8 mg/kg). In another embodiment, said antibody is administered intravenously In another embodiment, said antibody is administered at a
dose of about 510 my/ky (2.9 at about 8 mg/kg). In another embodiment, said antibody is administered at a dose selected from about 0.1 mg/ky, about 0.5 mg/ky, about 1 mfkg, 3 my/ky, 5 mfky, about 10 ma/ky, about 15 mgfkg, about 20 myAky, about 25 mgAkg, about 30 myfky, about 40 my/ky, about 50

myfky, about BO my/ky, about 70 mgAkg, about 80 mgAg about 90 mg/ky or about 100 my/ky, in particular about 1 mykg, or about 3 mofky

[0264] In ancther embodiment, said antibody is administered 1-4 days before transplant, e.g. 1-3 days before transplant o 1-2 days before transplant. In another embodiment, said antibody is administered weekly, biweeKly or monthly following transplant, e.g. bi-weekly In a further embodiment, said antibody is
administered intravenously prophylactically 1-3 days before transplant at a dose of about 5-10 mg/ky (e.g. about mgAg) and then intravenously, bi-weekly at a dose of about5-10 mgfky (2., about 8 mo/ky).

[0265] In anather embodiment, the patient is monitored periodically post-transplant, for the presence of a biomarker predictive for the development of GvHD (e.g. acute GvHD), and the anti-OX4DL antibody of the invention is adrministered once the biomarker levels are such that the patient is determined to be at risk
of developing GvHD (e.g. acute GvHD). This strategy would avoid unnecessary dosing of drug and unnecessary suppression of the immune systern. Examples of biomarkers which may be useful as predictive biomarkers of actue GvHD may be those identiied in Levine et al, *A prognostic score for acute graft

versus-host disease based on biamarkers: a mullicentre study”, Lancet Haematol 2015; 2:621-29. These biomarkers include, butare not lmied to TNFR1, ST-2, elafin and IL2Ra and Reg3a.

[0266] In & further embodiment, the HSCT model is conducted as described in Miller, Weston P., et al. "GVHD after haploidentical transplantation: a novel, MHC-defined rhesus macague model identfies CD26- CDB+T cells as a reservoir of breakthrough T-cell prolferation during costimulation blockade and
sirolimus-based immunosuppression * Blood, 116, 24(2010)5403-5418. In a further embodiment, the HSCT model is carried out s described in Exarmple 7.

[0267] 100. The antibody or fragment, use or method according to any one of aspects 95 to 99, wherein the antibody is as defined in any one of aspects 73 to 83, 96,9, 101 or 102

[0268] 101. The antibody or fragment according to any one of aspects 73 to 83, 98,99 or 102, or the antibody or fragment, use or method according to any one of aspects 90 to 100, wherein the antibody or fragment expresses as a stably transfected pool in Lonza GS-XceedTM at level greater than 1 59/L in a fed
batch overgrow culture using Lonza version 8 feed system with an overgrow period of 14 days

[0269] In one embodiment, the expre ssion level is greater than 1 Dg/L, greater than 1.1g/L, greater than 1.2g/L, greater than 1 3g/L or greater than 1.4g/L

[0270] 102 An antibody or fragment according to any ane of aspects 73 to 83, 98, 99 or 101, or the antibody or fragment, use of method according to any one of aspects 90 to 101, wherein the antibody or fragment maintains a naive population of CD4* T-cells of >20% of total CD4* T cell population at day 12in
del of stem cell

[0271] In another aspect, there is provided an antibody or fragment according to any one of aspects 73 to 69, 98, 99 or 101, or an antibody or fragment, use or method according to any one of aspects 90 to 101, wherein the antibody or fragment is for treating or preventing transplant rejection in a hunan by

maintaining a naive population of donor CD4* T-cells of >20% of total CD4* T cell population 3t day 12 in said human following donor human hematopoietic stem cel transplantation

[0272] In one embodiment, the HSCT model is as described in any embodiment contermplated hereinabove, e g. as described in connection with aspect 99

[0273] In another embodiment, the naive population is measured by evaluating the relative proportion of specific T cell phenotypes using flow cytometry where cell subsets are identified by labelling with fluorescent antibody probes and whereby naive CD4 o CDB T-cells are labelled CD4*/CD28*/CDI5 or
CDB*/CD2B*/CDS5", respectively, central memory CD4 or CDB T-cells are labelled CD4*/CD26*/CDI5* or CDE*/CD28*/CDI5"  respectively, and effector memory CD4 or CDB T-cels are labelled CD4*/CD28/CDI5* or CDE*/CD2E-/CDIS* , respectively.

[0274] 103. The antibody or fragment, use or the method according to any ane of aspects 90 to 102, further comprising adrmiristering to the human a further therapeutic agent, optionaly wherein the further therapeutic agent is independently selected from the group consisting of rapamyein (sirolimus), tacrolimus,

ciclosporin, (e ) ) mofetil, ant-CD28 antibodies, antiIL12/L-23 antibodies (e.g. ustekinumab), anti-CD20 antibodies (e g.rtuximab), ant-CD30 antibodies (e.g. brentuximab), CTLAA-Fe molecules (e.g. abatacept), CCRS receptor antagonists (2.
maravirac), ant-CDAOL antibodies, anti-vLA4 antibodies (e.9. natalizumab), anti-LFA! antibodies, fludarabine, ant-CDS2 antibodies (e.g. alemtuzumab), anti-CD45 antbodies,  antith globulins, pl C5 antibodies (e.g. eculizumab), ant-adb7 integrin antibodies (e.g.
vedolizumab), anttILB antibodies (e.. tocilizumab), anti-IL2R antbodies (e.g. basiixumab), ant-CD25 antibodies (e.g. daclizumab), anti-TNFa / TNFa-Fe molecules (e.g. etanercept, adalimumab, inflicimab, golimumab or certolizumab pegol) and Vorinostat, in particular rapamycin (sirolimus), tacrolimus, ciclosporin,

o) ) ) mofetil, ant-CD26 antibodies, CTLAL-Fe molecules (e.g. abatacept), ant-CDAOL antibodies, anti-LFAT antibodies, anti-CD52 antibodies (e g and anti-th globulins.
[0275] In ane embodiment, the further therapeutic agent is an anti-nflammatory drug. In asther embodiment, the anttinflarmmatory drug is independently selected from the group consisting of corticosteroids (e.g. methylprednisolone), anttIL12AL-23 antibodies (e.g. ustekinumab), ant-vLAd antibodies (e.g
natalizumab), antrLFA1 antibodies, anti-complement C5 antibodies (e.g. eculizumab), anti-adb7 integrin antibodies (e.g. vedolizumab), anti-ILB antibodies (e g. tocilizumab), ant-L2R antibodies (e.g. basiixumab) or anti-TNFa antibodies/TNFa-Fe molecules (e.g. etanercept, adalimumab, infiiimab, goimumab,

certolizumab pegal). In an example, the anti-inflammatary drug is independently selected from the group consisting of corticosteraids (e.g. methylprednisolone) and anti-LFA1 antibodies

[0276] In one embodiment, the combination comprises an anti-OX40L antibody of the invention and further therapeutic agents independently selected from the group consisting of calcineurin inhibitars (e g. tacrolimus, ciclosporin), mTOR inhibitors (e.9. rapamycin (sirolimus)), and antiprolferative agents (e.
ycophenolate mofetil, cyclophospharmide).

[0277] In one embodiment, the combination comprises an anti-OXADL antbody of the invention and further therapeutic agents independently selected from the group consisting of immunosuppressants that modulate 1L-2 signaling (e.g. tacrolimus, ciclasporin, raparmycin (sirolimus), and ant-CD25 antibodies (¢.g
basiixumab, daclizumat)

[0278] In one embodiment, the combination comprises an anti-OX4DL antibody of the invention and rapamycin (sirolimus). In another embodiment, the corbination comprises an anti-OX40L antibody of the invention and tacrolimus. In another embodiment, the combination cormprises an anti-OXADL antibody of the
invention and tacrolimus and methotrexate. In another embodiment, the combination corprises an ant-OX4OL antibody of the invention and ciclosporin. In another embodiment, the combination comprises an ant-OXAOL antibody of the invention and ciclosporin and methotrexate. In another embodiment, the
combination comprises an anti-OX4DL antibody of the invention and cyclophosphamide. In another embodiment, the combination cormprises an anti-OX40L antibody of the invention and mycophenalate mofetil

[0279] 104. The antibody or fragment, use or the method according to aspect 103, wherein the further therapeutic agent is administered sequentially or simukaneously with the anthOX40L antibody or fragment

[0280] 105. A pharmaceutical compostion comprising an antibody of fragment as defined in any one of aspects 73 to 89, 98, 99, 101 or 102 and a pharmace utically acceptable excipient, diuent or carrier and optionally further comprising a further therapeutic agent independently selected from the group consisting

of rapamycin (sirolimus), tacrolimus, ciclospofin, (eg . mofeti, anti-CD28 antibodies, ant-IL12AL-23 antibodies (e.g. ustekinumab), anti-CD20 antibodies (e.q.rituxinab), ant-CD30 antibodies (e.g. brentuximab), CTLAA-Fe molecules (e.g.
abatacep), CCRS receptor antagonists (¢.g. maraviroc), ant-CDAOL antibodies, anti-VLA4 antibodies (e.g. natalizumab), ant-LFAT antibodies, fludarabine, antCD52 antibodies (e.g. alemtuzumab), anti-CD45 antibodies, . anti-th globuiins, Pl C5 antibodies (e.g
eculizumab), antadb7 integrin antibodies (e.g. vedolizumab), antILB antibodies (e.g. tociizumab), antHIL2R antibodies (e.g. basiixumab), anti-CD25 antibodies (e.g. daclizumab), anti-TNFa / TNFa-Fc molecules (¢.g. etanercept, adalimumab, infliximab, golimumab or certolizumab pegol) and Vorinostat, in
particular raparycin (sirolimus), tacrolimus, ciclosporin, (eg ) mofetil, ant-CD28 antibodies, CTLAA-F ¢ molecules (e.g. abatacept), anti-CDA0L antibodies, anti-LFA1 antibodies, ant-CD52 antibodies (e.g. alemtuzumab), cyclophospharide and anti

thymocyte globulins
[0281] The pharmaceutically acceptable excipients, diuents or carriers as described herein apply mutatis mutandisto these compositions

[0282] In one embodiment, the further therapeutic agent is an anti-nflammatory drug. In asther embodiment, the anttinflammatory drug is independently selected from the group consisting of corticosteroids (e.g. methylprednisolone), anttIL12AL-23 antibodies (e.g. ustekinumab), ant-vLAd antibodies (e.g
natalizumab), antrLFA1 antibodies, anti-complement C5 antibodies (e.g. eculizumab), anti-adb7 integrin antibodies (e.g. vedolizumab), anti-ILB antibodies (e g. tocilizumab), ant-IL2R antibodies (e.g. basiixumab) or anti-TNFa antibodies/TNFa-Fe molecules (e.g. etanercept, adalimumab, infiiimab, goimumab,

certolizumab pegal). In an example, the anti-inflammatary drug is independently selected from the group consisting of corticosteraids (e.g. methylprednisolone) and anti-LFA1 antibodies

[0283] In one embodiment, the further therapeutic agent is indepen dently selected from the group consisting of calcineur inhibitors (e.g. tacrofmus, ciclosporin) , mTOR inhibitors (e 9. rapamycin (sirolimus)), and agents (e.g. mofetil,

[0284] In one embodiment, the further therapeutic agent is indepen dently selected from the group consisting of immunosuppressants that modulate IL-2 signaling (e.g. tacrolimus, ciclosporin, rapamycin (solimus), and ant-CD25 antibodies (e.g. basiixumab, daclzumab)

[0285] In one embodiment, the further therapeutic agent is rapamycin (sirlimus). In another embodiment, the further therapeutic agent is tacrolimus. In another embodiment, the further therapeutic agent is a combination of tacrolinus and methotrexate. In another embodiment, the further therapeutic agent is
ciclosporin. In another embodiment, the further therapeutic agent s a combination of ciclosporin and methotrexate. In another embodiment, the further therapeutic agentis cyclophosphamide. In another embodiment, the further therapeutic agent is mycophenolate mofeti

[0286] 106. A pharmaceutical compostion according to aspect 105, or a kit comptising a pharmaceutical composition as defined in aspect 105, wherein the composition is for treating andior preventing a hOXAOL-mediated condition or disease selected fom an autoimmune dissase or condition, a systemic
inflammatory disease or condition, or transplant rejection; for example inflammatory bowel disease (BD), Crohn's disease, theumatoid arthrits, transplant rejection, allogeneic transplant rejection, graft-versus-host disease (GvHD), ulcerative coltis, systernic lupus erythematosus (SLE), diabetes, uveitis, ankylosing
spondylitis, contact hypersensitivty, muliple sclerosis and atherosclerosis, in particular GvHD

[0287] The hOX4DL-mediated diseases of any of the aspects, configurations, cancepts, examples or embodiments described herein optionally apply matatis mutandisto this combination

[0288] 107. A pharmaceutical composition according to aspect 105 or aspect 106 in combination with, or kit according to aspect 106 comprising a label or instructions for use to treat and/or prevent said disease or condition in a human; optionally wherein the label or instructions comprise & marketing authorisation
number (e.., an FDA or EMA authorisation number); optionally wherein the kit comptises an IV or injection device that comprises the antibody or fragment

[0289] The labels, instructions, hOX4DL-mediated diseases and condiutions of any of the aspects, configurations, concepts, example s or embodiments described herein optionally apply mutatis mutandisto this combination
[0290] 108. Anuckeic acid that encodes the HCDRS of an antibody or fragment as defined in any one of aspects 73 to 89,98, 99,101 or 102

[0291] 109. Anucleic acid that encodes a VH domain and/or a VL domain of an antibody o fragment as defined in any one of aspects 73 o 89,98, 99, 101 or 102

[0292] 110. Anucteic acid according to aspect 109 comprising a nuclectide sequence thatis at least 80% identical to the sequence of SEQ 1D NO: 33 and/or SEQ 1D NO: 47

[0293] In an exarple, the nuecleotide sequence is at least 65% identical, at least 90% identical, at least 85% identical, at le ast 5% iderntical, at least 97 % dentical, at least 8% identical or at least 99% identical to the sequence of SEQ 1D NO: 33 and/or SEQ ID NO: 47.

[0294] 111. A nucleic acid that encodes a heavy chain or a light chain of an antibody recited in any one of aspects 73 o 83,98, 9, 101 or 102

[0295] 112. Avector cormprising the nucleic acid of any one of aspects 108 to 111; optionaly wherein the vector is a CHO or HEK293 vector.

[0296] 113. Ahost comprising the nucleic acid of any one of aspects 106 to 111 or the vector of aspect 112

[0297] The present invention furthermore relates to the following concepts:,

Concept 1. Amethod of reducing the proportion of (¢.. of depleting o decreasing the level of) CDASRAYCCR7+CDI5+0X4D0+ memory stem T-cells (Tscrm) comprising combining said cells with an agent (such as an ant-OX4D or an anti-OX40L antibody or fragment thereof) which reduces the proportion of Tscrm
cells (e.g. which depletes or decreases the level of said Tscr cells), and wherebythe proportion of said Tscm cels is reduced (e.g. wherebythe level of said Tscm cels is decreased or depleted)

[0298] CDASRACCRY +CDI5+0X 40+ me mory stem T-cells (Tscrm) are thought to be a newly-defined subset of stem cell mermory T-cells which are long-lived and have the capacty for seff-renewal. Therefore, these cells may be detrimental in various diseases, such as GvHD and autoimmune disorders, because
they are the source of a persistent and multipotent population of potentially sef-reactive effector T-cells. Itis known that T-cells develop through a pathway beginning with naive T-cells (Tn), through stem cell mermary T-cells (Tscr), through central memory T-cells (Term) and effector memory T-cells (Ter), before
developing into short-lived effector T-cells (Teff), as described in Gattinoni and Restifo (2013), Inside Blood, 121(4), 567-568. At these various stages, different markers are expressed on the surface of the T-cells, which reflect the activation status of the T-cells, their tissue localisation and their responsiveness to
various stimuli such as inflammatory cytokines

[0299] Tscr cells as defined herein are characterised as CDASRA+CCR7 +CD95+0X40+ For alternative prior art classfications of different T-cell types, see the figure in Gattinoni and Restifo (2013). Further markers may be present o absent, but Tscm cells must at a minimurn be CDASRA+CCR7 +CDI5+0X40+
The various celksurface markers are, in one embodiment, identified using flow cytometry using methods which are well-known to those of skil in the art.In one embodiment, the Tscrm cells may aduitionally be CDB+ In another embodiment, the Tscr cells may additionally be CDB2L+ Flow cytometry technigues are
wellknown to those skiled in the art. Agents which may be used in flow cytometry techniques are defined in Exarmple 7 below. In one embodiment, the flow cytometry is carried out as described in Example 7 below. In another embodiment, the flow cytometry is carried out as described in Baumgarth & Roederer
(2000), Journal of Immunological Methods, 243,77-67. (see concept 25 hereinbelow).

[0300] In & particular embodiment, the Tscm cells are characterised as being CDA+CDASRA+ CCR7 +CDI5+0XA0+

[0301] Without being bound by theory, itis thought that reducing this Tsem population will have a number of benefts in various diseases, as set aut herein. In one embodiment, the Tscr cells are active Tscrm cells

[0302] Throughout concepts 1 to 83 herein, the proportion o levels of Tscm cells may be reduced in a sample, or indeed in (a sample of) the blood of a subject. The propartion of levels of Tscrm cells may be determined relative to the entire T-cell population in the sarple. In one embodiment, the proportion or level
of Tscr cells is determined relative to other T-cells in the sample. T-cells generally may be identfied as being CD3+, and include Tn cells, Tscr cells, Tom cells, Ter cells and Teff cells. In a particular embodiment, the proportion or level of Tscm cells is determined relative to T cells (as defined hereinbelow) in the
sample. The proportion or level of Tscr cells may be ahered by depletion or by a decrease. In one embodiment, a ratio of T-celltypes may be the same as a proportion of Tsem cells (e.g. as for concept 2 hereinbelow). In another embodiment, a level of T-celltypes may be the same as a proportion of Tscm cells. In

one embodiment, the ratio or proportion of TscrmTn is greater than S0:50. Particular ratios and proportions are as described in conce pts 23 and 24

[0303] A5 used in concepts 1 to B3 herein "depleting” and "depletes” describes an active effect following combination with an agent (such as an antibody) on the desired target to kil or remove the target cells (2., Tscm cells). When the agent is an antibody, this is usually achieved through effector functions, such as
ADC, ADCC or CDC. Alternatively, the target may be kiled or removed by a toxin, which may be conjugated to a drug or targeting moiety (such as an anti-OX40 or an ant OXADL antibody). Such toxins will selectively kill or remove the cellto which they are targeted. Suitable immunoconjugates are described on
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page 90, and on pages 114 to 118, and 134 (in particular pages 114 to 116) herein

[0304] "Decreasing” or "decreases” as used in concepts 1 to 83 herein refers to a mechanism other than depletion, which reduces the absolute nurmber of cells in a given population. This may be achieved indirectly, for example through a blocking or netralising agent (such as an antibody) against a target which
indire ctly resubs in the Killing of a target cel (such as a Tscrm), o prevents the expansion or growth of the target cells, resuting in an apparent decrease in proportions relative to another type of cell (such as Tn cels).

[0305] A5 used in concepts 1 1o 83 herein, a "level” of a T-cell population may refer to the absolute number, o to the relative proportion of a type of T-cell
[0306] Throughout the various concepts 1 to 83 described herein, an agentwhich reduces the proportion of Tscrm cells may be, for example, an antibody or fragment thereof, a short interfering RNA (SIRNA), a zinc finger, a DARPin, an aptamer, a Spiegelmer, an ant-calin, a receptor-F o fusion, a ligand-Fc fusion or
a small molecule. In one embodiment, the agent targets OX40 (e.g. human OX4D), or ligands of OX40. In another embodiment, the agent targets OXADL (e.g. human OX40L), or receptors of OX4OL. In one exarnple, the agent may be an OX4D-Fe fusion protein (e.g. hOXA4D-Fe fusion), or may be an OX40L-Fe
fusion protein (e.g. hOX4OL-Fe fusion), both including functional fragments of OX4D and OXADL. These types of constructs are known to those skiled in the art. In another embodiment, the agent targets OX4D (e g. human OXAD). In another embodiment, the agent targets OX40L (e.g. human OX40L).

[0307] In & particular embodiment, the agent is an antibody or fragment thereof. Formats and structures of antibodies and fragments are described elsewhere herein and may be applied to any of the cencepts disclosed herein. The antibody or fragment may be any of the constructs as described herein (for
example, as in any one of concepts 52 to 64 hereir). In a particular embodiment, the agent is an anti-human OX4D antibody or fragment thereof. In another particular embodiment, the agent is an anti-human OX40L antibody, such as an antibody comprising the armino acid sequence of 02D10 described herein or

an antibody comptising the armino acid sequence of oxelumab

[0308] Concept2. Amethod of altering the ratio of celltypes in a T-cell population in & sample, the method comprising

1. & providing said population, wherein the population comprises a mixture of different T-cell types, wherein the population comprises CDASRA+CCRY +CD95+0X4D+ Tsem cells,
2.b. providing an agent which reduces the proportion of Tscr cells (or providing an anti-OX40 or an anti-OX40L antibody or fragment thereo); and
3. ¢ combining said cell population with an amount of said agent (e.y. antibody or fragment thereof) effective to alter the ratio (e.. o reduce the proportion) of Tsc cels in said population

[0309] Throughout concepts 1 to 83 herein, the ratio of T-cell types may be altered in a sample, for example by increasing the proportion of naive T-cells (Tn, as defined hereinbelow). In another embodiment, the ratio of T-celltypes may be altered by decreasing the proportion of Tscr cells. The ratio of Tsem cells
may be determined relative to the entire sample. In one embodiment, the ratio of T-cells is determined by comparing the proportion of naive T-cells or Tscr cells relative to other T-cells in the sample. T-cells generaly may be identified as being CD3+, and include Tn cells, Tscr cells, Tom cells, Tem cells and Teff
cells. In a particular embodiment, the ratio of T-cells is determined asthe ratio of Tscm cells relative to naive T-cells in the sample. The ratio of T-cells may be altered by depletion o by a decrease of Tscm cells. The ratio of T-cells may be altered by an increase or expansion of naive T-cells

[0310] Concept 3. Amethod according to concept 2, wherein in step a), the population further comprise s CDASRA+CCRT+CDI5- naive T-cells (Tn).

[031] Naive T-cells (Tn) as defined in concepts 1 10 83 herein are characterised as CDASRA+CCR7 +CDI5-. Further markers may be present or absent, but Tn cells must at a minimum be CD4SRA+CCR7+CD95-. In ane embodiment, Tn cells may addtionally be CDB+ or CD4+, in particular CDA+ It is thought that
T are beneficial be cause these represent the entire pool of T-cells from which adaptive T-cellimmune responses can develop to protect an indiviudal when exposed to potentially harmful pathogens and malignant cells

[0312] Concept 4. Amethod according to concept 3 wherein the ratio of Tscm:Tn in the population of step &) is greater than 50:50
[0313] Concept 5. Amethod according to any one of concepts 1 to 4, wherein the method is carried out ex vivo in & sample of blood extracted from a human donor subject
[0314] ConceptB. A method according to concept 5, wherein blaod produced by said method is reintroduced to a recipient human subject

[0315] In one embodiment, the recipient human subject is the same donor human subject from whom the sample was removed. In another embodiment, the recipient human subject s different to the donor human subject. When the recipient is different to the donor, it is preferable that the donor is of the same
gender as the recipient subject. In another embodiment, the donor may be of a similar age and ethniciy asthe recipient subject. In another embodiment, the donor may have the same or simiar allotype markers as the recipient subject

[0316] In another erbodiment, the recipient human donor may receive more than one transfusion of donor blaod, according to the severity of the disease to be treated
[0317] Concept7. A method according to any one of concepts 1 to 4, wherein the method is carried out in vivo in a human subject
[0318] Concept8. Amethod according to concept 7, wherein the subject has or is at risk of a Tserm-me diate d disease or condtion

[0319] As used herein, a subject may be indentiied as being "t risk of a Tscri-mediated disease or condition” when the cellular changes in their T-cell population have begun to take place, but the subject has ot yet presented symptoms or would not be diagnosed as having such a disease by any convertional
method. Thus, the methods and uses disclosed herein may aid in the early identification of patients who will develop such dissases. In one embodiment, the disease is prevented (ie. the treatment is prophylactic)

[0320] In & particular embodiment, the subject is at risk of GvHD or transplant rejection when they are pre-operative for a transplant. Potential transplant therapies are envisaged in concept 78 hereinbelow
[0321] In any of concepts 1 to 83 described herein, a Tscrm-mediated disease may be as defined in any of concepts 71 to 80 hereinbelow

[0322] Concept 3. Amethod of treating or reducing the risk of a Tscrm-mediated disease or condition in a subject, the method comprising combining a population of T-cells with an agent (e.g. an anti-OX40 or an ant-OX40L antbody or fragment thereof) which reduces the proportion of Tscm cells (e g. which
depletes or decreases the level of said Tscm cells), and whereby the proportion of CDASRA+CCR7+CDI540X40+ Tscm cells is reduced in the population (e.9. whereby the level of said Tscm cells is decreased or depleted in said population)

[0323] A5 used in concepts 1 1o 83 herein, the “treatment” of a Tscrm-me diated disease includesthe reduction of one or more symptom(s) of said Tscm-mediated disease. The "prevention” of a Tscr-mediated disease includes the prevention of one or more symptom(s) of said Tscm-mediated disease

[0324] Concept 10. Amethod according to any one of concepts 7 to 9, wherein the agent (e.g. antibody or fragment thereof) is combined by administering said agent (e.g. antibody or fragment) in a therapeutically effective amount to sail subject, whereby said Tscr-mediated disease or condition is treated or the
risk of said Tscr-mediated disease or condition is reduced in said subject

[0325] I one embodiment, the adrministration is prophylactic to reduce the risk of & Tscr-me diated disease

[0326] In any of the concepts described herein, a therapeutically effective or prophylactically effective amount of the antibody or fragment is as described elsewhere (see page 29,73, 105 to 107 for therapy, and pages 72, and 102 to 103 for prophylaxis). In any of the concepts described herein, modes and
compositions for administration may be as described elsewhere (see pages 118 to 142 herein). In one embodiment, the antibody o fragment is administered by bolus injection (e.g. intravenously)

[0327] Concept 1. Amethod of treating or reducing the risk of a Tscri-mediated disease o condition in a subject comprising administering to said subject a therapeutically effective amount of an agent (e.g. an anti-OX4D or an ant-OX4DL antibody or fragment thereof) which reduces the proportion of Tscm cells
(e.9. which depletes or decreases the level of said Tscrm cells), and whereby the proportion of CDASRAYCCR7+4CDS5+0X40+ Tsem cells is reduced (e.g. whereby the level of said Tscm cells is decreased or depleted), wherein the Tscm-mediated disease or condition is thereby treated o the risk of said Tscrm-
mediated disease or condition is reduced

[0328] Concept12a. An agent (e.g. an anti-OX40 or an anti-OXADL antibody or fragment thereof) which reducesthe proportion of Tsem cells (e.g. which depletes or decreasesthe level of said Tscrm cells) for use in treating or reducing the risk of a Tscm-mediated disease or condition in a subject; or concept 12b. An
anti-OX4D or an ant-OX40L antibody o fragment thereof for use in treating or reducing the risk of a Tscr-mediated disease o condiion in a subject

[0329] Concept 13a. Use of an agent (e.g. an ant-OX40 or an antkOXADL antibody or fragment thereof) which reducesthe proportion of Tscr cells (e g. which depletes or decreases the level of said Tserm cells) for the treatment or prevention of a Tscm-mediated disease or condiion in a subject; or concept 13
Use of an anti-OX40 or an anti-OX4DL antibody or fragment thereof for the treatment or prevention of a Tscm-mediated disease or condition in a subject

[0330] Concept 14a. Use of an agent (e.g. an anti-OX4D or an anti-OXADL antibody or fragment thereof) which reduces the proportion of Tscm cells (e g. which depletes or decreases the level of said Tsem cells) in the manufacture of a medicament for the treatment or prevention of a Tscm-mediated disease or
condition in a subject, or concept 14b. The use of an anti-OXAD or an anti-OXADL antibody or fragment there of in the manufacture of a medicament for the treatment or prevention of a Tscm-mediated disease or condition in a subject

[0331] Concept 15a. Acomposition comprising an agent (e g. an anti-OX4D or an anti-OX4DL antibody of fragment thereof) which reduces the proportion of Tscrm cells (e.. which depletes or decreases the level of said Tscm cells) for the treatment o prevention of a Tscri-mediated disease or condition in a subject;
or concept 15b. A compostion comprising an ant-OX40 or an ant-OX40L antibody o fragment thereaof for the treatment or prevention of a Tscr-mediated disease o condiion in a subject

[0332] Concept 16. Amethod of treating a disease or condition in a subject in need thereof, comprising
1. a Performing an assayto measure the level of CDASRA+CCR7 CDS5- Tn cells and the level of CDASRA+CCR7+CDI5+0X4D+ Tsem cells in a sample obtained from the subject; and

2.b. Administering an agent (e.g. an ant-OX4D or an anti-OXADL antibody or fragment thereof) which reduces the proportion of Tscrm cells (e.g. which depletes or decreases the level of said Tscm cells), such as an anttOX40 or an anti-OX4DL antibody or fragment thereof, to the subject when the ratio of
TscmTn cells in the sample is determined in the assay to be greater than 5050

[0333] Concept 172 An agent (e.g. an ant-OX4D or an ant-OX40L antibody or fragment thereof) which reduces the proportion of Tscm cells (e.g. which depletes o decreases the level of said Tsem cells) for use in therapy of a subject, wherein the agent is to be administered to a subject who has, or has been
determined to have, a ratio of CDASRA+CCRY +CD95+0XA0+ Tscm cells:CDASRACCR7+ CDS5- Tn cells of greater than S050; or concept 17b. An anti-OX40 or an anti-OX4DL antibody o fragment thereof for use in therapy of a subject, wherein the antibody or fragment thereof is to be adrministered to a subject
who has, of has been determined to have, a ratio of CDASRA+CCR74CDI5+0X40+ Tscm cells: CDASRA+CCRY +CD95- T cells of greater than 50:50

[0334] Concept 18a. Use of an agent (e.g. an ant-OXAD or an anti-OXADL antibody o fragment thereof) which reduces the proportion of Tscrm cells (e.q. which depletes or decreases the level of said Tscm cells) for therapy of a subject who has, or has been determined to have, a ratio of
CD4ERAYCCR74CDI5+0XA0+ Tscm cells: CDASRACCR7+CD5- Tn cells of greater than S0:50; or concept 18b. Use of an ant-OX4D or an ant-OX40L antibody or fragment thereof for therapy of a subject who has, or has been determined to have, a ratio of CDASRA+CCRY+CDI540XA0+ Teem cels:
CD4ERAYCCR74CDI5- Tn cells of greater than 50:50.

[0335] Concept 19a. Use of an agent (e.g. an ant-OX4D or an anti-OX4DL antibody or fragment thereo) which reduces the proportion of Tscrm cells (e.g. which depletes or decreases the level of said Tscm cells) in the manufacture of a medicament for use in therapy of a subject, wherein the agent is to be
administered to a subject who has, or has been determined to have, a ratio of CDASRA+CCRY 4CDI5+0X40+ Tscm cells CDASRA+CCRT+CDI5- Tn cels of greater than 50:50; or concept 19b. Use of an anti-OXAD or an anti-OXAOL antibody or fragment thereof in the manufacture of a medicament for use in
therapy of a subject, wherein the antibody or fragment thereof is to be adrministered to a subjectwho has, or has been determined to have, a ratio of CDA5RA+CCR7 4CDI5+0X40+ Tscm cells:CD4SRA+ CCR7 4CDS5- Tn cels of greater than 50:50

[0336] In any of concepts 17 to 19, the ratio is determined in a sample, for example, in a sample of blood obtained from said subject

[0337] Concept 20. Amethod according to concept 18a or b, an agent or an antibody or fragment for the use according to cancept 17a or b, o the use according to concept 182 or b or concept 19 a or b, wherein the therapy is the treatment or prevention of a Tscr-mediated disease or condition, preferably
wherein the therapy is the treatment of a Tscm-mediated disease or condition

[0338] In another embadiment, the subject has or is at risk of a Tscm-mediated disease or condition. The Tscm-mediated disease or condition may be as defined in any ane of concepts 71 ta 80 hereinbelow:

[0339] Concept21. Amethod of classifying a subject as having or as being at risk of & Tscr-me diated disease or condiion (e.g. which disease or condition is suitable for treatment with an ant-OX4D or an ant-OX4DL antibody o fragment therenf), comprising:

1. a performing an assay that detects () CDASRA+CCRY +CD3540X 40+ Tscrm cells, and (i) CDASRA+CCRY+CD95- Tn cellsin a sample obtained from said subject; and
2.b. classifying the subject s having, or as being at risk of a Tscri-mediated disease or condition ifthe ratio of Tsem:Tn cells in the sample is greater than 50:50.

[0340] Concept22. Amethod according to concept 21 further comprising the step of:
c. administering to said subject an anti-OX40 or an ant OX40L antibody or fragment thereof which reduces the proportion of said Tscm cells in the blood of said subject, (¢.g. which depletes or decreases the level of said Tscm cells) if said subject has been classified as having or as being at risk of a Tscm-mediated
disease or condition in step b)

[0341] Tscrm-mediated diseases or condiions which may be sutable for treatrment with an ant OXAD or an ant OXADL antibody or fragment thereof are as described in any one of concepts 71 to 80 herein below.

[0342] Concept 23. Amethod according to any one of concepts 4, 16, or 20 to 22, an agent or an antibody or fragment for the use according to concept 17 or 20, or the use according to any one of concepts 18 to 20, wherein the ratio of TscrTn cells is (or is determined or classified to be) greater than B0:40, or is
greater than 70:30, or is greater than 75:25, such as greater than 70:30.

[0343] In another erbodiment, the ratio is (or is determined or classified to be) greater than 55:45. In another embodiment, the ratio is (or is determined or classified to be) greater than 6535

[0344] Concept 24. Armethod, agent or an antibody o fragment for the se, or the use according to concept 23, wherein the ratio of TscriTn cells is (or is determined or classfied to be) greater than 80:20, or is greater than 8515, for example greater than 90:10, e.g. greater than 955

[0345] Concept 25. Amethod according to any one of concepts 4, 16, or 20 to 24, an agent o an antibody or fragment for the use according to any one of concepts 17, 20,23 or 24, or the use according to any one of concepts 18 to 20,23 or 24, wherein the ratio of TscmnTn cells is determined (or s determinable)
by flow cytometry.

[0346] Flow cytometry techniques are welkknown to those skilld in the art, as discussed above. Agents which may be used in flow cytometry techniques are defined in Example 7 below. In one embodiment, the flaw cytometry is carried out as described in Example 7 below. In another embodiment, the flow
Cytometry is carried out as described in Baumgarth & Roederer (2000)

[0347] Concept 26. Amethod for treating o reducing the risk of a Tscrm-mediated disease or condition with an agent (e.g. an ant-OX40 or an ant-OX4DL antibody of fragment thereof) which reduces the proportion of Tsem cells (e.9. which depletes o decreases the level of said Tscrm cells), or with an anti-OXAD or
an ant-OX40L antibody or fragment thereof, comprising the steps of

1. a determining whether the subject is a candidate for treatment by detecting the presence of OXA0 on the surface of CDASRA+CCR7+CD95+ Tscrm cells obtained from a sample from the subject; and
2.b. adrministering said agent, such as said antibody or fragment, to the subject if the subject is identfied s a candidate for treatment

[0348] Concept 27. A method according to concept 26, wherein the presence of OX40 on the surface of the Tscm cells is determined using flow cytometry

[0349] In ane embodiment, the subject is a human and the OX40 is human OX40

[0350] Concept 26, A method, comprising
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1. a obtaining at least two T-cel samples derived from a subject who has o is at risk of a Tscri-mediated disease or condition, wherein said at least two samples comprise a first sample and a second sample,

2.b. determining levels of CDASRA+CCR7+CDI5+0X40+ Tsem cells in said first and second samples;

3. ¢ treating said subject to reduce the proportion of CDASRA+CCR7+CDI540X40+ Tsem cels (e.g. to deplete or decrease the level of Tscm cells) by administering an agent which reduces the proportion of Tscrm cells (¢.g. which depletes or decreases the level of said Tscm cells), or by adrministering an anti
OX4D or an ant-OX40L antibody o fragment thereof, i the levels of Tsom cells in said second sample are elevated as compared to said first sample, in orderto treat of reduce the risk of said Tscm-mediated disease or condition

[0351] The levels of Tscrm in said first and second samples in step b. may be either the absolute number of Tscm cells, o may be the relative proportions of Tscm (e.g. the ratio of TscmTn, or Tacr total T-cell count). The levels of Tscm cells may be elevated in the second sample if they are statistically significantly
higher than the levels in the first sample

[0352] Concept 29. Amethod according to concept 28, wherein said first sample is collected

1. i. before the onset of said disease or condiion; or
2.1, after the onset of said disease or condition; and

optionally wherein said second sample is collected no langer than one month, e.g. no langer than one week after the first sample.

[0353] A5 used in the concepts herein, a subject may be determined to be "before the onset of a Tscrm-mediated disease or condition” ifthe subject is presenting no symptoms which would conventionally be associated with said disease or condiion or ifthe subject would not be diagnosed as having such a disease
or condition by any conventional method. For example, the presence of signs and symtpoms of acute GyHD may be staged and graded according to  standardised scale such as described in Przepiorka et al. (1995), 1994 Consensus Conference on Acute GvHD Grading Bone Marrow Transplant 1995; 15, 825-
628, Similar disease grading scales are also in routine clinical use for other relevant diseases, such as rheumatoid arthritis and inflammatory bowel diseases

[0354] Concept30. Amethod according to concept 28 or concept 29, wherein the Tscri-mediated disease or condition is a transplant, and wherein in step c) the treatment is in order to reduce the risk of transplant rejection, optionally wherein the first sample is taken before the transplant, and the second sample is
taken after the transplant

[0355] The first sample may be taken pre-operatively, e.g. after the subject has been identified as a candidate for treatment. The second sample is taken after the transplant and may be used by physicians as a method of moritoring the acceptance of the transplant. Thus, it may be that the physician may take
more than one sample after the transplant, e.g. a daily blood sample to monitor the subject for changes in the proportion of TserTn or the levels of Tscrm i the sample. The samples may be taken every other day, weekly, monthly or langer (including yearly) according to the likelhood of ransplant rejection. For
example, if the transplant is autolagous, then the likelihood of transplant rejection may be reduced as compared to an allogeneic transplant, and therefore the time period between sample collections post-transplant may be longer than with an allogeneic transplant, where the risk of rejection is higher.

[0356] Concept31. Amethod according to concept 30, wherein in step &), the first sample is collected no longer than a week, e.g. no longer than 6 days, no longerthan 5 days, no longer than 4 days, or no langer than 3 days, such as no longer than 2 days before said transplant

[0357] Concept32. Amethod according to any one of concepts 26 to 31, wherein the second sample is collected no longer than & days, no langer than 5 days, no longer than 4 days, or no longer than 3 days, such as no longer than 2 days after the first sample or after said transplant

[0358] Concept 33. Amethod according to any one of concepts 28 to 32, wherein in step c), the levels of Tscm cells in said second sample are greater than double the levels as compared to said first sample, for example are greater than three times the level, or preferably are greater than 4 times the levels as
compared to said first sample.

[0359] I one embodiment, in step c), the levels of Tscrm cells in said second sample are greater than 4 times (e.g. greater than 4.5 times) the levels as compared to said first sample. In another embodiment, in step c), the levels of Tscrm cells in said second sample are greater than 5 times the levels as compared to
sai first sample

[0360] Concept34. Amethod according to any one of concepts 30 to 33, wherein the subject is given a prophylactic dose of an agent which reducesthe proportion of Tscm cells (2., which depletes or decreases the level of said Tscm cells), or is given a prophylactic dose of an anti-OX40 or an anti-OX40L antibody
o fragment thereaf, before said transplant, and the first sample is taken before administration of said agent, or antibody or fragment thereof, and wherein the second sample is taken after the transplant or after administration of the agent, o the antibody or fragment thereof (preferably, where in the second sample
is taken after the transplant)

[0361] In one embodiment, the prophylactic dose is an effective prophylactic dose. By "effective”, it is meant that the dose is effective to reduce the proportion or level of Tscm as described herein, or effective to prevent or reduce the risk of & Tscm-mediated disease or condition

[0362] The methods as described herein may be used to correct an akeady-abberent level of Tscm cells, by administration of an agent which reduces the proportion of Tscm cells (2., which depletes or decreases the level of said Tscm cells), or by administration of an anti-OX4D or an anti-OX40L antibody or
fragment thereof, before a transplant, in order to reduce the risk of transplant rejection after the transplant. Therefore, multiple samples may be taken after administration of the agent (or of the anti-OX40 or an ant OXADL antibody o fragment thereof), but before the transplant Comparisan may be made between

the collected samples and a sample obtained from a heathy donor.

[0363] Concept 35. Amethod according to any ane of concepts 30 to 33, wherein the subject is given a therapeutic dose of an agent which reducesthe proportion of Tscm cells (e.g. which depletes or decreases the level of said Tscm cells), or is given a therapeutic dose of an anti-OX4D or an anti-OX40L antibody
o fragrment thereof, after the transplant, and wherein the first sample is taken before said transplant, and the second sample istaken after the transplant

itis meant that the dose is efiective to reduce the proportion o level of Tecm as described herein, or efiective to treat a Tsem-mediated disease or condition

[0364] In one embodiment, the therape utic dose is an effective therapeutic dose. By "effectiv
[0365] I one embodiment, the second sample istaken after the administration of the agent, or antibody or fragment thereof. This would enable a physician to check that the levels or proportion of Tscrm cells remain *normal”, ie. as cormpared to the first sample, or to a sample obtained from a healthy donor.

[0366] Concept 36. Amethod according to any ane of concepts 30 to 33, wherein the subject is given a therapeutic dose of an agent which reducesthe proportion of Tscm cells (e.g. which depletes or decreases the level of said Tscm cells), or is given a therapeutic dose of an anti-OX4D or an anti-OX40L antibody
or fragrment thereaf, after the transplant, and wherein the first sample is taken before said ransplant, and the second sample istaken after the adrministration of said agent, or of said antibody o fragment thereof

[0367] Concept37. Amethod according to any one of concepts 34 to 36, further comprising the steps of:
d. obtaining a third sample derived from said subject;
e. determining the levels of CDASRA+CCR7+CDI540X40+ Tsem cells in said third sample;

1 treating said subject to reduce the proportion of CDASRACCR? +CDI540X40+ Tscm cells (e.g. to deplete or decrease the level) of Tscm cells by administering an agent which reduces the proportion of Tscm cells (e.g. which depletes or decreases the level of said Tsem cells), or by adrministering an anti-OX40 or
an ant-OX40L antibody or fragment thereof, i the levels of Tscm cells in said third sample are elevated as compared to said second or said first sample

[0368] The levels are considered to be "slevated” as described hereinabove (e.g. as for concept 28 or 33)

[0369] Concept36. A method according to concept 37, wherein steps d) to f) are repeated as necessary until the levels of Tscm cells remain at & Lorata levels, e.g. ata substantially constant level in said subject

[0370] As used in the concepts herein, a "substantially constant level” may be described as within 30% variance between samples. In one embodiment, a substantially constant level is within 20% variance between samples. In another embodiment, a substantially constant level is within 15% variance between
sarmples, such as within 10% variance between samples, e.g. within 5% variance between samples.

[0371] Concept 39, Amethod according to any one of concepts 26 to 38, wherein the second sample istaken no longer than one month after the first sample, such as no longer than one week, no longer than B days, no langer than 5 days, no longer than 4 days, or no langer than 3 days, e.g. no longer than 2 days
afterthe first sample, and optionally wherein the third sample istaken no longer than one month after the second sample, such as no longer than one week, no longer than & days, no longer than 5 days, no longer than 4 days, of no longer than 3 days, e.g. no longer than 2 days after the second sample.

[0372] Timepoints for taking any of the samples described in these concepts will depend on a number of factors, such as the likelihood of the subject having or being at risk of a Tscrr-mediated disease (e g. GvHD or transplant rejection), the level determined in the previous sample, the type of transplant, etc. A
person skilled in the art will be able to determine appropriate time points as necessary or desied. The timepoints may be monthly, every other month, quarterly, haf-yearly or yearly, if desired

[0373] Concept 40. in vitro use of CDASRA4CCRY +CD95+0X4D+ Tsom cells, as a diagnostic for a Tscm-mediated disease or condition in a subject (for exarple, which disease or condiion can be treated or prevented with an agent which reduces the proportion of Tscm cells (¢.g. which depletes or decreases the
level of said Tsem cells), or with an anth-OX40 or an anth-OX40L antbody or fragment thereof in the subject)

[0374] In ane embodiment, there is pravided biomarker of an autoimmune disease, HIV-1, and a T-cell malignancy, wherein the biomarker is 3 CD4SRA+CCR +CD95+0X40+ Tsem cell. In another embodiment, the biomarker is of any of the diseases descrived in concepts 71 to 80 hereinbelow. In another
embadiment, the Tscm cell is a CD4+CD4SRASC CR7+CD5 +0X40+ Tsem cell

[0375] Concept 41. Use of a biomarker of a Tscrm-mediated disease or condition, wherein the biomarker is CDASRA+CCR7+CDI5+0XA0+ Tscm cells, i vitro as a diagnostic for a Tscm-me diated disease or condition (e.g. which disease or condtion can be treated or prevented with an an agent which reduces the
proportion of Tsc cels (e.g. which depletes or decreases the level of said Tscr cells), or with an antt OX40 or an ant OX40L antibody or fragment thereof in the subject)

[0376] In ane embodiment, the Tscm-mediated diseases are any of those described in concepts 71 to 80 hereinbelow,

[0377] Concept 42. Amethod of maintaining CDA5RA+CCR7 +CD95- Tn cells, whilst decreasing CDASRA+CCR7+CDI540X40+ Tscm cells in a population of T-cells in a sample, said method comprising contacting said sample with an effective amount of an agent which reduces the proportion of Tscm cels (e.g
which depletes or decreases the level of said Tsem cells), or with an anti-OX40 or an anti-OXADL antibody or fragrment there of

[0378] As used in concepts 1 to 83 herein, "maintains” or "maintaining” with respect to a level or a proportion may be described as substantially constant A substantially constant level may be within 30%variance between samples. In one embodiment, a substantially constant level is within 20% variance between
samples. In one embodiment, a substantially constant levelis within 15% variance between samples, such as within 10% variance between samples, e.g. within 5% variance between samples. In another embodiment, a substantially constant level is one which does not show a statistically significant change in level
In one embodiment, a substantially constant level is one which reaches the 85% confidence level (e.g greater than 97 % or greater than 99%). "Statistcally significant” may be as defined above in concept 28 herein

[0379] Concept 43. Amethod according to concept 42, wherein the level of said Tn cels are at least maintained, whilst the levels of said Tscm cells are decreased in said sample, optionally wherein the sample is from a subject

[0380] Concept 44. A method according to any one of concepts 2 to 8, 10, 16,20, 21,23 to 39, 42 or 43, an agent or an antibody o fragment thereof for the use according to any one of concepts 12, 17,20, 21 o123 to 25, the use according to any one of concepts 13,14, 18 to 20 or 23 to 25, or the composition
according to concept 15, wherein agent (e.g. the antibody o fragment thereaf) reducesthe proportion of CDASRA+CCR7-+CDI5+0XA0+ Tscm cells (e g.depletes or decreasesthe level of Tsem cells).

[0381] Concept 45. Amethod o fragment thereof according to any one of concepts 1108, 10,16, 20,21,23 to 38 or 42 to 44, an agent or an antibody or fragment thereaf for the use according to any one of concepts 12,17, 20,21,23 10 25, or 44, the use according to any one of concepts 13, 14,18 t0 20 0123 10
25 01 44, or the compostion according to concept 15 or concept 44, wherein the agent (e.g. the antibody or fragment thereof) maintains CDASRA+CCR7+CD95- T cells

[0382] Concept 46. Amethod according to cancept 42 or 45, an agent or an antibody or fragment thereof for the use according to cancept 45, the use according to concept 45, or the compositian according to concept 45, wherein the Tn cells are maintained at a level of not below 50% of the level of said Tn cells in
a sample from a heakhy donor of from said subject before the onset of disease

[0383] The healthy donor is preferably of the same species atthe subject, for example, wherein the subject is a human, the donor is most preferably also a human. The donor is also preferably of the same gender asthe subject The donor is preferably of a similar age and ethnicity as the subject
[0384] Concept47. Amethod, an agent or an antibody or fragment for the use, a use or a compostion according to concept 48, wherein the Tn cells are maintained at  level of not below 55% (such s not below B0 %, for example not below 65%, e.g. not below 70%).
[0385] Concept 46, Amethod, an agent or an antibody or fragment for the use, a use or a compostion according to concept 47, wherein the Tn cells are maintained at  level of not below 75% (such s not below B0%, for example not below 85%, e.g. not below 90%)

[0386] Concept 49. Amethod according to any one of concepts 1 to 8, or 42 to 48, an agent or an antibody o fragment thereaf for the use according to any ane of concepts 44 to 48, the use according to any ane of concepts 33 to 41, or the compostion according to any one of concepts 44 to 48, wherein the Tscm
cells are depleted or decreased to a level of less than 50% of the level of said Tscm cells in a sample from a healthy donor or from said subject before the onset of disease.

[0387] Concept50. Armethod, an antibody or fragment for the use, a use or a composition accarding to concept 43, wherein the Tscr cells are depleted or decreased to 4 level of less than 45% (such as less than 40%, for example less than 35%, e g. less than 30 % or less than 25%)
[0388] Concept51. Amethod, an antibody or fragment for the use, a use or a composition according to concept 50, wherein the Tscr cells are depleted or decreased to a level of less than 20% (such as less than 15%, for example less than 10%

[0389] Concept 52. Amethod, an antibody or fragment for the use, a use or a composition according to any preceding concept, wherein the antibody or fragment is a depleting antibody or fragment that specifically binds OX40 n particular human OX40), optionally wherein the antibody is engineered for enhanced
ADC, ADCC and/or CDC.

[0390] The potency of Fe-mediated effects may be enhanced by engineering the Fc domain by various established techniques. Such methods increase the affinity for certain F o-receptors, thus creating potential diverse profies of activation enhancement. This can achieved by modiication of one or several arming
acid residues (e.q. as described in Lazar etal, 2006, Proc. Natl. Acad. Sci. USA Mar 14; 103(11)-4005-10) or by ahering the natural glycosylation profile of the F domain by, for example, generating under fucosylated or de-fucosylated variants (as described in Natsume etal., 2009, Drug Des Devel Ther. 3:7-16).
For example, to increase ADCC, residues in the hinge region can be ahtered to increase binding to Fe-gamma RIll (see, for example, Shields etal, 2001, J Biol Chem., Mar 2; 276(3) 6591-604)

[0391] Equally, the enhancement of CDC may be achieved by amino acid changes that increase affinity for C14, the first component of the classic complement activation cascade (see Idusogie et al, J. Immunol., 2001;166:2571-2575). Another approach is to create a chimeric Fc domain created from human IgG1
and human 19G3 segments that exploit the higher affinty if 1963 for C1y (Natsume et al, 2008, Cancer Res. B8: 3863-3872)

[0392] The antibody may be a targeting antibody (such as an anti-OXAD or an anti-OXADL antibody) which exhibits its effects through a toxin, to which the antibody may be conjugated. Such toxins wil selectively kil or remove the cell to which they are targeted. Sutable immunoconjugates are described on page 90,
and on pages 114to 118, and 134 (in particular pages 114 to 116) herein

[0393] Thus, in one embodiment, the antibody o fragment thereof is de-fucosylated. In another embodiment, the antibody or fragment the reof contains one of more mutatians in the hinge or F ¢ region which enhances the ADCC andfor the CDC functionalty.
[0394] Methods for determining depletion and/or ADCC andfor CDC functionality may be as described herein, or as welk-known by those skilled in the art

[0395] The OX40 antibodies may be as described in WO2014/148895 (Biocerox Products & Janssen Pharmaceuticals; see claims on pages 138 to 139 for specific sequences), WO2013/188563 (Biocerox Products & Janssen Pharmaceuticals; see dlaims on pages 138 to 139 for specific sequences),
WO2013/130102 and WO2013/118202 (Providence Health & Services - Oregon, see mAb 9812 as described in Weinberg, AD., et al., ). Immunother, 29, 575-585 (2006), and fusions with 1L-2), WO2013/038191 (Bioceros BV: see dlaims 4 to 11 for specific antibody sequences), WO2013/128231 (Board of
Regents, the University of Texas System; see claims 1 to 12 for specific antibody sequences), WO2013/008171 (Glenmark Pharmaceuticals SA; see claims 1,2,5 o 12, 16 to 21 and 28 to 29 for specific antibody sequences), WO2012027328 (Board of Regents, the Universty of Texas System; see claims 1 to 11
for specfic antibody sequences), WO2010098418 (UCE Pharma SA.; see claims 1 to 9 and 11 to 14 for specific antibody sequences), WO2009/079335 (Medarex, Inc & Pfizer, Inc; see claims 1 10 8 and 14 to 17 for specific antibody sequences), WO2008/106116 (Genentech, Inc; see claims 1 to 12 for specific
antibody sequences), WO2007/062245 (Kirin Beer Kabushiki Kaisha & La Jola Institute for Allergy and Immunology; see clain 12 for specific antibody deposit numbers, and claim 16 for specific antibody sequences) WOD3/106438 (Crucell Holland B.V: see claims 3 and 4 for specific antibody sequences)

[0396] More generally ant OX40 anitbodies are described in WO99/42585, WO95/21251, WO95/21915 and WOI5/1 2673
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[0397] Concept53. Amethod, an antibody or fragment for the use, a use or a composition according to any preceding concept, wherein the antibody is an antaganistic or blacking antibody.
[0398] Methods for determining antagonism or blocking functionalty may be as described herein, or as welkknown by those skilled in the art. For example, in vitro techniques include SPR andior ELISA, which are described elsewhere herein
[0399] Concept54. Amethod, an antibody or fragment for the use, a use or a composition accarding to concept 53, wherein the antibody specifically binds to OX40L n particular human OX40L).

[0400] The OX40L antbodies may be any antibody or fragment as described herein. In one embodiment, the OX40L antibody is the antagonist anti-human OXAOL (gp34) antibody ik-1 described by Matsumura et al.,J Immunol. (1999),163:3007
[0401] Concept55. Amethod, an antibody or fragment for the use, a use or a composition according to concept 56, wherein the antbody antagonises speciic binding of OX40 to OX40L, e . as determined using SPR or ELISA

[0402] SPR and ELISA methods may be as described elsewhere herein

[0403] Concept 56. Armethod, an antibody or fragment for the use, a use of a composition according to any preceding concept, wherein the antibody is a humanized, human or fully human antibody.

[0404] Other antibody constructs may be as described herein

[0405] Concept 57. Armethod, an antibody or fragment for the use, a use or a composition according to any preceding concept, wherein the antibody is a fragment of an antibody selected from the list of multispecific antibodies (eg. bi-specific antibodies), intrabodies, single-chain Fy antibodies (scFv), camelized
antibodies, Fab fragments, F (ab) fragments, disulfide-linked Fvs (sdFv), anthidiotypic (anti1d) antibodies, and epitope-binding fragments thereof.

[0406] Concept56. Amethod, an antibody or fragment for the use, a use or a composition according to any preceding concept, wherein the antibody or fragment enables greater than 80% stem cell donor chimerisrn by day 12 in a Rhesus macague model of stem cell

[0407] Concept 53. Amethod, an antibody or fragment for the use, a use or a composition according to any preceding concept, wherein the anibody or fragment expresses as a stably transfected pool in Lonza GS-XceedTM at level greater than 1.5¢/L in a fed batch overgrow culture using Lonza version 8 feed
systerm with an overgrow period of 14 days.

[0408] ConceptB0. Amethod, an antibody or fragment for the use, a use or a composition according to any preceding concept, wherein the antibody or fragment thereof comprises a HCDR3 of from 16 to 27 amino acids and derived from the recombination of a human VH gene segment,a human D gene segment

and a human JH gene segment, wherein the human JH gene segment is IGHIB (e.g. 1GHJG*02)

[0409] ConceptB1. Amethod, an antibody or fragment for the use, a use or a composition accarding to any preceding concept, wherein the antibody or fragment thereof comprises a HCDR3 selected from

& the HCDR3 of antibody 2D10 (Seq 1D No4D o Seq 1D No:6);
b. the HCDR3 of antibody 1047 (Seq 1D No'B or SEQ 1D No:14);

. the HCDR3 of antibody 09H4 (Seq 1D No:72 or Seq 1D No78);

d. the HCDR3 of antibody 19HDT (Seq 1D No:100 or Seq ID Nor106);

&3 CDR3 of any of the nanobaodies disclosed in WO2011/073180 (Ablynx, Seq ID Nos: 161 to 167 therein);

1 an HCDRS of any of the antibo dies disclosed in WO2006/029873 (Roche/Genente ch, Seq ID Nos: 33 to 38 therein); or
g an HCDRS of any of the antibodies disclosed in US7 812,133 (Genentech, Seq ID Nos: 11 or 12 therein).

[0410] Concept62. Amethod, an antibody or fragment for the use, a use or a composition according to any preceding concept, wherein the antibody or fragment thereof comprises:

the CDRs of antibody 2D10 (Seq 1D No:40 or Seq 1D No:48 for CDRH3, SEQ ID No:38 or SEQ ID No:44 for CDRH2, SEQ ID No:36 or SEQ D No:42 for CDRHI, SEQ 1D No:5D or SEQ 1D No:56 for CORL1, SEQ ID Not52 or SEQ ID NoS8 for CDRL2 and SEQ 1D No54 or SEQ 1D NotB0 for CDRL3);
the CDRs of antibody 1047 (Seq ID No'8 or SEQ 1D No:14 for CDRH3, SEQ 1D N6 or SEQ ID No:12 for CDRH2, SEQ ID No:4 or SEQ ID Nor10 for CDRH1, SEQ ID No:18 or SEQ D No:24 for CDRL1, SEQ 1D No:20 or SEQ 1D No:26 for CDRL2 and SEQ 1D No:22 or SEQ 1D No:28 for CDRL3);

the CDRs of antibody 09HD4 (Seq 1D No72 or Seq 1D No:78 for CDRH3, SEQ ID No 70 or SEQ ID No:76 for CDRH2, SEQ 1D No:68 or SEQ ID No74 for CDRH1, SEQ ID No:B2 or SEQ 1D No88 for CDRL1, SEQ D No'64 or SEQ 1D No'90 for CDRL2 and SEQ ID No 86 or SEQ ID No'92 for CDRL3);

the CDRs of antibody 19HD1 (Seq ID No:100 or Seq ID No:106 for CORH3, SEQ ID No:98 or SEQ ID No:104 for CDRH2, SEQ ID No96 or SEQ ID Nor102 for CDRH1, SEQ ID No110 or SEQ ID No:116 for CDRL1, SEQ 1D No:112 or SEQ ID No118 for CDRL and SEQ ID No:114 or SEQ ID No:120 for
CDRL3);

€. the CDRs of any of the nanobodies disclosed in WO2011/073180 (Ablynx: Seq 1D Nos: 161 to 167 therein for CDR3; Seq 1D Nos: 147 to 153 therein for CDR2; and Seq 1D Nos: 133 to 139 therein for CDR1);

.the CDRs of any of the antibodies disclosed in WO2006/029879 (Roche/Genentech: Seq ID Nos: 33 to 38 therein for CDRH3; Seq ID Nos: 21 to 25 therein for CORH1 and Seq 1D Nos: 26 to 32 therein for CORH2; SEQ 1D NOs: 39 to 44 therein for CDRL1; SEQ ID NOs: 45 to 50 therein for CDRL2; and SEQ
ID NOs: 51 to 57 therein for CDRL3); o

4. the CDRs of any of the anﬂhnd\esd\s:\nsed in US7,812,133 (Genentech: Seq ID Nos: 11 or 12 therein for CORH3; Seq ID Nos: 7 or 8 therein for CORH1 and Seq ID Nos: 9 or 10 therein for CORH2; SEQ D NOs: 1 or 2 therein for CDRL1; SEQ ID NOs: 3 or 4 therein for CDRLZ; and SEQ ID NOs: 5 or 6
therein for CDRL3)

a
b
c
d

[0411] ConceptB3. Amethad, an antibody or fragment for the use, a use or a composition according to any preceding concept, wherein the antibody or fragment thereof comprises the VH andfor VL domains selected from the following

1. a. the VH and/or VL domains of antibody 2010 (Seq 1D No:34 for VH andior Seq ID No:48 for VL);
2. b. the VH and/or VL domains of antibady 1047 (Seq 1D No:2 for VH andfar Seq 1D Na:18 for VL)

3. c. the VH andfor VL domains of antibody 09HO4 (Seq 1D No:6B for VH and/or Seq 1D No:80 for VL);

4. d. the VH and/or VL domains of antibady 19H01 (Seq ID No:94 for VH and/or Seq ID No: 108 for VL),

5. e. a VH domains of any of the nanobodies disclosed in WO2011/073180 (Ablynx, Seq ID Nos: 177 to 185, 199 to 226 therein [reproduced herein as Seq 1D Nos: 177 o 213]);

6.{ the VH and/or VL domains of any of the antibadies disclosed in WO2006/129879 (Roche/Genentech, Seq ID Nos: 2,4,6,8,10,12,17,19 and 20 therein for VH domains; and Seq ID Nos: 1,3,5,7,9, 11, 16 and 18 therein for VL domains [reproduced herein as Seq ID Nos: 214 to 230]); or
7. g. the VH and/or VL domains of any of the antibodies disclosed in US7 812,133 (Genentech, Seq ID Nos: 15 and 16 therein for VH domains; and Seq ID Nos: 13 and 14 therein far VL domains [repraduced herein as Seq ID Nos: 231 to 234])

[0412] ConceptB4. Amethod, an antibody or fragment for the use,  use or a composition according to any preceding concept, wherein the antibody is oxelumab
[0413] ConceptB5. Amethod, an agent or an antibody o fragment for the use, a use or a compostion accarding to any preceding concept, where in the Tscm cells andfor the Tn cells are CDA+

[0414] In another erbodiment, the Tsc cells andfor the Tn cells are CDB+

[0415] ConceptB6. A method, an agent or an antibody o fragment for the use, a use or a compostion according to conceptB4, wherein the Tscm cells andor the Tn cells are circulating T-cells

[0416] Concept67. Amethod, an agent or an antibody or fragment for the use, a use or a compostion according to concept 85, wherein the Tsem cells andior the Tn cells are in a sample of blood , e.g. peripheral blood.

[0417] Whereas T-cells present in blood are relatively straightforward to isolate and characterise, T-cells which are present in the fissues of a subject are generally more difficul to isolate. That said, it may be possible to isolate T-cells from various tissues (such as skin, tissues of the Gl tract, e.g. bowel, and from
inflamed joints, e.g. synovium)

[0418] Concept 68. Amethod according to any ane of concepts 8 to 11, 16,20 to 39 or 43 to 67, an agent or an antibody or fragment for the use according to any one of concepts 12,17,20,21, 23 o 25 or 44 10 57, a use according to any one of concepts 13,14, 18 to 20 or 23 to 25 or 44 to 67, or a composition
according to any ane of concepts 15 or 44 to 67, wherein the subjectis a human patient

[0419] ConceptB9. A method, an agent or an antibody o fragment for the use, a use or a compostion according to conceptB8, wherein the subject s at risk of a Tscr-me diated disease or condition
[0420] Concept70. Armethod, an agent or an antibody or fragment for the use, a use or a compostion according to concept B8, wherein the subject has a Tscm-mediated disease or condition
[0421] Concept71. Amethod, an agent or an antibody o fragment for the use, a use or a compostion according to any preceding concept, wherein the Tserm-mediated disease or condition is mediated by CDASRAYCCR74CDI5+0X40+ Tcrm cells.

[0422] Concept 72. Amethod, an agent or an antibody or fragment for the use, a use or a composition according to any one of concept 68 to 70, wherein the Tscr-mediated disease or condition is characterised by having a ratio of CDASRA+CCRY +CDI5+0XA0+ Tscm cells: CDASRAYCCRY +CD95- Tn cells of
greater than 50:50.

[0423] In another erbodiment, the disease or condition is characterised by having a ratio of Tscm cellsTn cells as set outin any of concepts 23 to 25

[0424] Concept 73. Amethod, an agent or an antibody or fragment for the use, a use or a composition according to concept 72, wherein the Tscrm-mediated disease or condition is characterised by having a ratio of Tsem T of greater than 6040, or greater than 70:30, or greater than 75:25, such as greater than
7030

[0425] Concept 74. Amethod, an agent or an antibody or fragment for the use, a use or a compostion according to concept 73, wherein the Tscm-mediated disease or condition is characterised by having a ratio of TscriTn of greater than 80:20, or greater than B5:15, for example greater than 90:10, e.g. greater
than

[0426] Concept75. Amethod, an agent or an antibody or fragment for the use, a use or a compostion according to any preceding concept, wherein the Tscrm-mediated disease or condition is selected from an autoimmune disease, HIv:1, and a T-cell malignancy.

[0427] Concept 76. Armethod, an agent or an antibody or fragment for the use, a use or a composition according to concept 75, wherein the Tscm-mediated disease or condition is selected from GHD, transplant rejection, psoriasis, theumatoid arthritis, systermic lupus erythematosus, muliple sclerosis, juverile
dermatomyositis, T-cell lymphoma and T-cel leukernia

[0428] Concept77. Amethod, an agent or an antibody or fragment for the use, a use or a compostion according to concept 76, wherein the Tsem-mediated disease or condition is GvHD or transplant rejection

[0429] Concept 78. Amethod, an agent or an antibody or fragment for the use, a use or a composition according to concept 76, wherein the transplant is a cell, tissue or organ transplant (e.g. ver, lung, heart, kidney or bowel), or a blaod transplant (e.g. autologous or allogeneic), for example where the blood is
bone marrow-derived, is cord-blood derived (umbilical), or is peripherakblood derived

[0430] In one embodiment, the transplant is a CAR T-celltransplant (chimeric antigen receptor)

[0431] Concept 79. Amethod, an agent or an antibody or fragment for the use, a use or a composition according to concept 76, wherein the Tscm-mediated disease or condition is a T-cell lymphoma selected from T-cell nor-Hodgkin's lymphoma, peripheral T-cell lymphorma (FTCL), anaplastic large cell lymphoma
(ALCL), angioimmunablastic lymphoma, cutaneous T-cell lymphorna, adult T-cell leukemiaflymphorma, blastic Nk cell lymphorna, pathy-type T-cell lymphoma, delta T-cell lymphorma, lymphorma (T-LBL) and nasal NKIT-cell lymphoma.

[0432] Concept B0. A method, an agent or an antibody or fragment for the use, a use or & composition according to concept 76, wherein the Tscrm-me diated disease or condition is a T-cell leukeria selected from large granular lymphocytic leukemia (LGLL), T-cell prolymphocytic leukermia (T-PLL), T-cell acute
Iymphoblastic leukemia (T-ALL) and Sezary syndrome

[0433] Concept81. Amethod, an agent or an antibody or fragment for the use, a use or a composition according to any preceding concept, further comprising adrministering to the human a further therapeutic agent, optionally wherein the further therapeutic agent is independently selected from the group consisting

of rapamycin (sirolimus), tacrolimus, ciclosporin, (eg . mofeti, anti-CD28 antibodies, ant-IL12AL-23 antibodies (e.g. ustekinumab), anti-CD20 antibodies (e.g.rituxinab), ant-CD30 antbodies (e.g. brentuximab), CTLAA-Fe molecules (e.g.
abatacep), CCRS receptor antagonists (¢.g. maraviroc), ant-CDAOL antibodies, anti-VLA4 antibodies (e.g. natalizumab), ant-LFAT antibodies, fludarabine, antCD52 antibodies (e.g. alemtuzumab), anti-CD45 antibodies, . anti-th globuiins, Pl C5 antibodies (e.g
cculizumak), ants adb7 tegri antibadies (e, vedolizumab), antHILS aniibodies (e.g. tocizumab), antHIL2R antbodies (¢ 3. basxumab), an CD25 antbodies (a6 daclizumab), ant-TNFa / TNFa-Fe molecules (o.g. etanércept, adalimumab, nfiximab, golimumab or certoizumab pegal) and Vorinosat, in
particular raparycin (sirolimus), tacrolimus, ciclosporin, (eg ) mofetil, ant-CD28 antibodies, CTLAA-F ¢ molecules (e.g. abatacept), anti-CDA0L antibodies, anti-LFA1 antibodies, ant-CD52 antibodies (e.g. alemtuzumab), cyclophospharide and anti

thymocyte globulins

[0434] In one embodiment, the further therapeutic agent is indepen dently selected from the group consisting of calcineurn inhibitors (e.g. tacrofmus, ciclosporin) , mTOR inhibitors (e 9. rapamycin (sirolimus)), and agents (e.g. mofetil,
[0435] In one embodiment, the further therapeutic agent is indepen dently selected from the group consisting of immunosuppressants that modulate IL-2 signaling (e.g. tacrolimus, ciclosporin, rapamycin (solimus), and ant-CD25 antibodies (e.g. basiixumab, daclzumab)

[0436] In one embodiment, the further therapeutic agent is rapamycin (sirlimus). In another embodiment, the further therapeutic agent is tacrolimus. In another embodiment, the futther therapeutic agent is a combination of tacrolinus and methotrexate. In another embodiment, the further therapeutic agent is
ciclosporin. In another embodiment, the further therapeutic agent s a combination of ciclosporin and methotrexate. In another embodiment, the further therapeutic agentis cyclophosphamide. In another embodiment, the further therapeutic agent is mycophenolate mofeti

[0437] Concept82. Amethod, an agent or an antibody o fragment for the use, a use or a compostion according to any preceding concept, further comprising adrministering to the human a therapeutically effective amount of rapamycin

[0438] Concept83. Amethod, an agent or an antibody o fragment for the use, a use or a compostion accarding to any preceding concept, further comprising adrministering to the human a therapeutically effective amount of tacrolimus

[0439] The inventors have surprisingly found that an antt OX40L antibody may provide synergistic effects when administered as part of a combination therapy with a further therapeutic agent. To that end, further concepts are provided below

Concept 101. An ant OXADL antibody or fragment the reof for use in treating or reducing the risk of an OX4OL-mediated disease or condition in a subject in combination with a further therapeutic agent independently selected from the group consisting of rapamycin (sirolimus), tacrolimus, ciclosporin, corticosteraids
(ey mofetil, anti-CD28 antibodies, antiIL121L-23 antibodies (e.g. ustekinumab), anti-CD20 antibodies (e.g rituximab), ant-CD30 antibodies (e.g. brentuximab), CTLAA-Fe molecules (e.g. abatacept), CCRS receptor antagonists (e g. maraviroc), anti-CDADL
antibodies, ant-VLA antbodies (e.g. natalizumab), antkLFAT antibodies, fldarabine, antCD52 antbodiss (e.g. alemiuzumab), anti-CDA5 antibodies, . anti-th globulins, pl C5 antibodies (e.g. eculizumat), ant-adb7 integrin antibodies (e g. vedolizumab), antHIL6
antiodiss (e g tociizumab), antrIL2R anibodis (e g, basibxumab), ant CD25 antiolis (e g dacizumat), ant-TNFa /TNFa-Fe molecules (o.. tanercspt, atalmumab, nfiimab, golimumab o certoizumab pegol) and vrinosiat

Concept 102. Use of an anti-OX40L antibody or fragment thereof for the treatment or prevention of an OX40L-mediated disease or condition in a subject in combination with a further therapeutic agent independently selected from the group consisting of rapamycin (sirolimus), tacrolimus, ciclosporin, corticosteroids
(ey ) mofetil, anti-CD28 antibodies, antiIL12AL-23 antibodies (e.g. ustekinumab), anti-CD20 antibodies (e.g rituximab), ant-CD30 antibodies (e.g. brentuximab), CTLAA-Fe molecules (e.g. abatacept), CCRS receptor antagonists (e g. maraviroc), anti-CDADL
antibodies, anti-VLA4 antibodies (eg. natalizumab), anti-LFAT antibodies, fludarabine, ant-CD52 antibodies (e.g. alemtuzumab), anti-CD45 antibodies, . anti-th globulins, pl C5 antibodies (e.g. eculizumat), ant-adb7 integrin antibodies (e g. vedolizumab), antHIL6
antibodies (e.g. tocilizumab), anti-IL2R antibodies (e.g. basiixumab), ant-CD25 antibodies (e g. daciizumab), anti-TNFa / TNFa-Fe molecules (e.g. etanercept, adalimumab, infliimab, golimumab or certalizumab pegol) and Vorinostat

Concept 103. Use of an ant-OX40L antibody or fragment thereof in the manufacture of a medicament for the treatment or prevention of an OX4OL-mediated disease or condition in a subject in combination with a further therapeutic agent independently selected from the group consisting of rapamycin (sirolimus),
tacrolimus, ciclosporin, o) . . mofetil, anti-CD28 antibodies, ant-IL12AL-23 antibodies (e.g. ustekinumab), ant-CD20 antibodies (e.g rituximab), anti-CD30 antibodies (e.g. brentuximab), CTLA4-Fc molecules (e.q. abatacept), CCRS receptor
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antagonists (e.g. maraviroc), ant-CDADL antibodies, antiVLA4 antibodies (e.g. natalizuma), anti-LFAT antibodies, fludarabine, anti-CD52 antibodies (e.g. alemtuzumab), anti-CD45 antibodies, h globulins, pl C5 antibodies (e.g. eculizumat, anti-adb7 integrin
antbodies (g vedlizumat), antL6 antibodies (e . tocizumab), anttL2R antibociies (o, basiiumab), ant} CD26 antiodies (o . daciaumab), ant TNFa /TNFa Fe molecules (o efanercept, adalmumab, fisimab, golmumab or certlizumab pego) and Vorinostat

Concept 104. A compostion comprising an an anti-OXADL antibody or fragment thereof for the treatment or prevention of an OX40L-mediated disease or condiion in a subject in combination with a further therapeutic agent independently selected from the group consisting of rapamycin (sirolimus), tacrolimus,
ciclosporin, (e ) ) mofetil, ant-CD28 antibodies, antiIL12/L-23 antibodies (e.g. ustekinumab), anti-CD20 antibodies (e g.rtuximab), ant-CD30 antibodies (e.g. brentuximab), CTLAA-Fe molecules (e.g. abatacept), CCRS receptor antagonists (2.
maravirac), ant-CDAOL antibodies, anti-vLA4 antibodies (e.9. natalizumab), anti-LFA! antibodies, fludarabine, ant-CDS2 antibodies (e.g. alemtuzumab), anti-CD45 antbodies, . antith globulins, pl C5 antibodies (e.g. eculizumab), ant-adb7 integrin antibodies (e g.
vedlizumat), antHL5 antbodies (e g tocilzumab), antL2R antsolies (o ¢ basilumat), ant-CD25 antibotio (e, dacizumat), ani-TNFa / TNFa-Fe mlecules (.. tanercept, adalmumab, nlimab, goimumab o certlizumab pegol) and Vorinostat

Concept 105. Amethod of treating or preventing an OX40L-mediated disease or condition in a subject comprising administering to said human a therapeutically eflective amount of an anti-OX40L antibody or fragment thereof in combination with a further therapeutic agent independently selected from the group
consisting of rapamycin (sirolimus), tacrolimus, ciclosporin, (ey ) mofeti, anti-CD26 antibodies, anttIL12L-23 antibodies (e.. ustekinuma), anti-CD20 antibodies (e g rituximab), anti-CD30 antibodies (e g. brentuximab), CTLA-Fc molecules (e.g.
abatacep), CCRS receptor antagonists (¢.g. maraviroc), ant-CDAOL antibodies, anti-VLA4 antibodies (e.g. natalizumab), ant-LFAT antibodies, fludarabine, antCD52 antbodies (e.g. alemtuzumab), anti-CD45 antibodies, h globuiins, Pl C5 antibodies (e.g
coulizumat), ant-a4b7 ntogin antibodies (.. vedlizumat), ani-1LB anibodics (o.5. ociizumab), antIL2R antiotis (e g basiixumab) , ant. CD25 antibodics (o 6. dacizumab), anthTNFa / TNFa-FE molecul (e 6. etanorcept, adalmumab, nffximab, golimumab or crtalzumab pego) and Vornostat wherein
the OX4DL-mediated disease or condiion is thereby treated or prevented

[0440] I any of the concepts herein, the combination may be used in the prevention of an OX40L-mediated disease. In any of the concepts, the combination may be used to reduce the risk of an OXADL-mediated disease. In any of the concepts, the combination may be used in the treatment of an OX4DL-mediated
disease

[0441] A "combination” as described here may be as defined elsewhere herein, for example on page 100, on pages 105 to 107, and on pages 119 to 120, In one embodiment, the disease is theumatoid arthritis o psoriasis, and the further therapeutic agent is an ant-IL-17 antibody (such as brodalumab,
secukinumab and ixekizumab). Combinations may be admiistered concoritantly or sequentially Administration may be via any of the methods disclosed herein, for example, as discussed in the section entitled "Methods of Administration and Dosing” beginning on page 130 herein

[0442] A5 used in any of the concepts herein, the “treatment” of an OX4DL-mediated disease includes the reduction of one or more symptom(s) of said OXADL-mediated disease. Treatment may be interpreted as described elsewhere herein, for example on page 107, and in the section entiled *Kits" (beginning on
page 149, in particular page 152)

[0443] Immunosuppressive drug intervention in the management of GvHD assaciated with hematopoietic stem cell transplant (HSCT) may be administered to treat patients with confirmed disease. GvHD grading may be determined as described below

[0444] In one embodiment, the administration is prophylactic to reduce the risk of an OX40L-mediated disease. As used in the concepts herein, “prevention” (or “prevent” or "preventing” and the like) of an OX4DL-mediated disease includes the prevention of one or more symptom(s) of said OX4DL-mediated
disease. Preventing may refer to the total or partial inhibition of the development, recurrence, onset or spread of an OX40L-me diated disease and/or symptom related thereto, resulting from the administration combination of therapies provided herein (e.9., 3 combination of prophylactic and/or therapeutic agents)
Preventing may be interpreted as disclosed elsewhere herein

[0445] Immunosuppressive drug intervention in the management of GvHD associated with hematopoietic stem cell transplant (HSCT) may be administered to prevent disease in patients known to be at risk

[0446] Thus, in one embodiment, a prophylactically-effective dose is administered before the onset of an OX40L-me diated disease or condtion. As used in the concepts herein, a subject may be determined to be "before the onset of an OX4DL-mediated disease or condition” ifthe subjectis presenting no symptorms
which would conventionally be associated with said disease or condiion or if the subject would not be diagnosed as having such a disease or condition by any conventional method. In another embodiment, administration which is before the onert of disease may be termed "pre-emptive treatment’, which refers to
the use of further therapeutic agents (such as immunosuppressant agents) and/or an antk OX4OL antibody of the invention in individuals at risk of developing disease and where there may be early signs that emergence of dlinically-relevant GvHD is imminent. For example, an experimental of predictive serum or
cellular biomarker may indicate the optimal time for initiation of pre-emptive GvHD treatmert

[0447] For example, the presence of signs and symtpoms of acute GvHD in a human may be staged and graded according to a standardised scale such as described in Przepiorka et af In a primate, such as a rhesus macague monkey, the presence of signs and syrmtpoms of acute GYHD may be staged and
graded according to a standardised scale such as described herein in Example 7. Similar disease grading scales are also in routine clinical use for other relevant diseases, such as theumatoid arthritis and inflammatory bowe| diseases

[0448] "Prevention” or "prophylaxis” may be as described in aspect 94 herein, with dosages and timings of administration of the ant-OX40L antibody as described. A prophylactic agent may be used in any of the methods described on page 102 to 103

[0449] The OX4DL-mediated diseases or conditions may be any of the dissases or conditions mentioned herein, including those which are defined elsewhere herein as Tscm-mediated diseases o conditions (see concepts 75 to 80 hereinabove). In one embodiment, the OX40L-me diated diseases o conditions are
as described in any of aspects 12,124, 69,693, 71,72,72a,90 0 93 as described herein. In one embodiment, the OX40L-me diated disease s or condiions are as described in any of aspects 12, 12a, 59,694, 71,72,72a, 90 to 93 as described herein. In one embodiment, the OXADL-mediated disease or condition
is & hOX4DL-mediated disease or condition as described herein, for example on pages 103 to 104, or on page 131. In another ermbodiment, the OX40L-mediated dissases or conditions are as desceibed in the section entitled "Methods of Administration and Dosing” beginning on page 130 herein. In a preferred
embodiment, the disease or condition is GvHD or transplant rejection, in particular, GyHD. In another embodiment, the OX4DL-mediated disease of condition is Chron's disease. In another embodiment, the OX4DL-mediated disease of condition is inflammatory bowel disease (IBD). In another embodiment, the
OX40L-mediated disease of condition is ulcerative colitis. In another embodiment, the OX4DL-mediated disease of condition is psoriasis

[0450] In any of concepts described herein, the antiOX4OL antibody andior the further therapeutic agent are administered to the subject. Administration may be by any method described herein, for example as described on page 93, or in the sections entitied "Pharmaceutical compostions” and "Methods of
Adrministration” beginning on pages 118 and 130 respecticely. In one embodinent, the anti-OX4OL antibody of the invention is adrministered intravenously. In one erbodiment, the anttOXADL antibody of the invention is administered subcutaneously

[0451] In one embodiment, the further therapeutic agent is rapamycin (sirolimus) and is administered orally In one embodiment, the further therapeutic agent is tacrolimus and is administered orally. In one erbodiment, the further therapeutic agentis andis orally andfor In
one embodiment, the further therapeutic agent is ciclasporin and is administered intravenously andior orally. In one embodiment, the futther therapeutic agent is and is andor orally. In one embodiment, the futther therapeutic agent is methyl prednisolone and is
administered orally andior intravenously.

[0452] Concept 105 Amethod, an antibody or fragment for the use, a composition for the use, or the use according to any one of concepts 101 to 105, wherein the subject has a post-reatment or post prophylaxis survival time of at least 14 days, or at least 21 days, or at least 28 days, or at least 40 days, or at
least50 days, or at least B0 days

[0453] Concept 107. Amethod, an antibody or fragment for the use, a composition for the use, or the use according to any ane of concepts 101 to 105, wherein post-prophylaxis, the subject has at least 7 days, or at least 14 days, or at least21 days, or at least 28 days, or at least 40 days, or at least 50 days, or at
leastB0 days disease-free.

[0454] Concept 108. Amethod, an antibody or fragment for the use, a composition for the use, or the use according to any one of concepts 101 to 105, wherein post-treatment, the subject has at least 7 days, or at least 14 days, or at least 21 days, or at least 28 days, or at least 40 days, or at least50 days, or at
least 0 days disease progression-free

[0455] Concept 105, Amethod, an antibody or fragment for the use, a composition for the use, or the use according to any one of concepts 106 to 108, wherein the number of days of survival, the number of disease free days, or the number of disease-progression free days is at least 2 months, or at least 3
months, or at least 4 months, e.g. at least 5 months, such as atleast 6 months

[0456] Concept 110. A method, an antibody or fragment for the use, a compasition for the se, of the use according to concept 109, wherein the number of days of survival, the nurber of disease free days, or the number of disease-progression free days is at least  months, or at least one year.

[0457] Concept 111. Amethod of preventing the onset of an OX4DL-mediated disease or condition in a subject by administering a prophylactically-effective amount of an anti-OX4DL antibody and adrministering a prophylactically-effective amount of a further therapeutic agent independently selected from the group
consisting of rapamycin (sirolimus), tacrolimus, ciclosporin, (ey ) mofeti, anti-CD26 antibodies, anthIL12L-23 antibodies (e.. ustekinuma), anti-CD20 antibodies (e g rituximab), anti-CD30 antibodies (e 9. brentuximab), CTLA-Fe molecules (e.g.
abatacep), CCRS receptor antagonists (¢.g. maraviroc), ant-CDAOL antibodies, anti-VLA4 antibodies (e.g. natalizumab), ant-LFAT antibodies, fludarabine, antCD52 antbodies (e.g. alemtuzumab), anti-CD45 antibodies, h globuiins, Pl C5 antibodies (e.g
cculizumak), antadb7 itegrin antibodies (e 6. vedalizumab), antIL6 antibadies (e g tociizumab), ant-IL2R antbodies (.. basiixumab), antCD25 antibotios (e g, daclzumab), anthTNFa / TNFa-Fe molecules (e elanercopt, adalmumab. inflimab, golimumab or corolzumab pego) and Vornosta, wherei
the onset of the OXA4DL-mediated disease o condition is prevented

[0458] By "prophylactically-effective”. it is meant that the dose is effective to prevent o reduce the risk of an OXADL-mediated disease or condition

[0459] In one embodiment, the combination may be used to reduce the risk of an OXADL-mediated disease or condition. In concept 111, the ant-OX40L antibody of the invention and the futther therapeutic agent may be administered to the patient prophylactically, which administration may be sequential or
simultaneous. The dosing regimens and modes of administration may be those which are normal or traditionally adrministered by physicians for the futther therapeutic agent. The dosing regimens and modes of administration may be those which are normal or traditionally administered by physicians for the anti-
OX40L antibody of the invention. However, the concurrent use of both agents s expe cted to result in an improved prophylais as compared to ether agent alone

[0460] Concept 112. Amethod of treating an OXADL-mediated disease o condiion in a subject by adrministering a prophylacticall-effective amount of an anti-OXADL antibody and administering a therapeutically-effective amount of a further therapeutic agent independently selected from the group consisting of
rapamycin (sirolimus)  tacrolimus, ciclosporin, o) mofetil, ant-CD28 antibodies, antiL12/IL-23 antibodies (e.g. ustekinumab), anti-CD20 antibodies (e.g rituximab), ant CD30 antibodies (e.. brentuximab), CTLAA-F ¢ molecules (e.g. abatacepy),
CCR receptor antagonists e.g. maraviroc), ant-CDAOL antibodies, ant-VLAd antibatlies (s.g. natalizumab), ant-LFAY antbocies, fidarabine, ant CD52 antboies (.. alemiuzumat), antsCD45 antistlies, h globulins, Pl C5 antibodies (e.g. eculizumab), anti-adb7
integrin anibodios (e g vedolizumab), ants L6 antibotliss (e. fociizumab), antHL2R anfivodies (e g basilxumat), antCD25 antbodies e.g. daclizamab), anthTNFa / TN a-Fe molectles e g tanercopt, adalimumab, infisimab, golmumab or cerolizumab pego) and Vornostat, wheren the anset ofthe OX40L
mediated disease or condition is treated

[0461] By "therapeutically effective”, t is meant that the dose is effective to treat an OX40L-mediated disease or condition. Effective may be as defined on pages 96 to 97, or pn page 152 herein, and may provide serum concentrations as described in the section entitled "Parmacetical Compositions” starting on page
118 herein

[0462] In concept 112, the anti-OXADL antibody of the invention may be adrministered to the patient, but despie prophylaxis, the onset of the OX40L-me diated disease or condition occurs (the onset may be delayed by a number of days or weeks, as compared with a patientwho had not been receiving the antibody
of the invention). In this case, a therapeuticaly-effective amount of a further therapeutic agent may be administered to treat the disease or condition

[0463] Concept 113. Amethod of treating an OXADL-mediated disease o condiion in a subject by adrministering a therapeutically-effective amount of an anti-OX4DL antibody and administering a prophylactically-effective amount of a further therapeutic agent independently selected from the group consisting of
rapamycin (sirolimus)  tacrolimus, ciclosporin, o) mofetil, ant-CD28 antibodies, antiL12/IL-23 antibodies (e.g. ustekinumab), anti-CD20 antibodies (e.g rituximab), ant CD30 antibodies (e.. brentuximab), CTLAA-F ¢ molecules (e.g. abatacepy),
CCR receptor antagonists e.g. maraviroc), ant-CDAOL antibodies, ant-VLAd antibatlies (s.g. natalizumab), ant-LFAY antbocies, fidarabine, ant CD52 antboies (.. alemiuzumat), antsCD45 antistlies, h globulins, Pl C5 antibodies (e.g. eculizumab), anti-adb7
integrin antibodiss (e.g. vedoizurmab), anthIL5 antibodies (2. oclizumab), anthIL2R antibodies (s.g. basixumab), ant-CD25 antbolies (e.g. daclizumab), anthTNFa / TNFa-Fc moleciles (.5, etanercpt, adalimurab, inflximab, golimurnab o certolizumab pegol) and Vorinostat, herein the onset of the OXAOL-
mediated disease or condition is treated

[0464] In concept 113, the further therape utic agent may be administered to the patient, but despite prophylaxis, the onset of the OX40L-mediated disease or condition occurs (the onset may be delayed by a number of days o weeks, as compared with a patient who had not been receiving the further therapeutic
agent). In this case, a therapeutically-effective amount of an ant-OX40L antibody of the invention may be administered to treat the disease or condition

[0465] Concept 114. A method of treating an OXAOL-mediated disease or condition in a subject by administering a therapeutically-effective amount of an anti-OX40L antibody and administering a therapeutically-effective amount of a further therapeutic agent independently selected from the group consisting of
rapamycin (sirolimus)  tacrolimus, ciclosporin, o) el anfCO28 antbodies, arhILi2/L-23 antiboses (.. usekinumat), an-COZ0 antbodies (e.g.rfuxima), an; CDD antiodies (2., remtusinat), CTLALFe molecule (2. abatacer),
CCR receptor antagonists e.g. maraviroc), ant-CDAOL antibodies, ant-VLAd antibatlies (s.g. natalizumab), ant-LFAY antbocies, fidarabine, ant CD52 antboies (.. alemiuzumat), antsCD45 antistlies, globulins, Pl C5 antibodies (e.g. eculizumab), anti-adb7
integrin anibodios (e g vedolizumab), ants L6 antibotliss (e. fociizumab), antHL2R anfivodies (e g basilxumat), antCD25 antbodies e.g. daclizamab), anthTNFa / TN a-Fe molectles e g tanercopt, adalimumab, infisimab, golmumab or cerolizumab pego) and Vornostat, wheren the anset ofthe OX40L
mediated disease or condition is treated

[0466] In concept 114, both the anti-OXADL antibody of the invention and the further therapeutic agent are not admininstered untilthere are clinical signs of the OX4DL-mediated disease or condiion. The combination treatment of both agents may provide further benefits as cormpared to ether agent alone
[0467] Concept 115 A method according to concept 111 or concept 113, wherein the further therapeutic agent is independently selected from rapamycin (sirolimus), tacrolimus, a combination of tacrolimus and methotrexate., cyclophospharide, cidlosporin, and a combination of ciclasporin and methotrexate

[0468] In one embodiment, the OX4DL-mediated disease or condition is GyHD or transplant rejection, particularly GYHD. In one embodiment, the OX40L-me diated disease or condition is GvHD or transplant rejection, particularly GyHD, and the further therapeutic agent is rapamycin (sirolimus). In one embodiment,
the OXADL-mediated disease or condition is GYHD or transplant rejection, particularly GvHD, and the further therapeutic agent is tacrolimus. In one embodiment, the OX40L-mediated disease or condition is GvHD or transplant rejection, particularly GvHD, and the further therapeutic agent is a combination of
tacrolimus and methotrexate. In one embodiment, the OX40L-mediated disease or condition is GYHD or transplant rejection, particularly GvHD, and the further therapeutic agent is cyclophosphamide. In one embodiment, the OX4DL-mediated disease or condition is GvHD or transplant rejection, particularly GYHD,
and the further therapeutic agent is ciclosporin. In ane embodiment, the OX4DL-mediated disease or condition is GYHD or transplant rejection, particularly GvHD, and the further therapeutic agent is a combination of ciclasporin and methotrexate. In one embodiment, the OX40L-mediated disease or condition is
GvHD o transplant rejection, particularly GYHD, and the further therapeutic agent is mycophenalate mofetil

[0469] In one embodiment, the anti-OX4DL antibody is administered to & patient who is already receving rapamycin (sirolimus). In another embodiment, embodiment, the anti-OX40L antbody is administered to a patient who is already receving tacrolimus. In another embodiment, the anti-OX40L antibody is
administered to a patient who is already receving a combination of tacrolimus and methotrexate. In another embodiment, the anti-OX40L antibody is administered to a patient who is already receving a combination of ciclosporin and methotrexate. In another ermbodiment, the anti-OX4DL antibody is administered to
& patient who is already receving ciclosporin. In another embodiment, the anti-OXADL antibody is administered to a patient who is already receving cyclophopharride. In another embodiment, the anti-OX4DL antibody is administered to a patient who is already receving mycophenolate mofetil

[0470] These further therapeutic agents may be used prophylacticaly in the treatment of OX4DL-mediated diseases or conditions. For example, in GvHD, preventive therapy (prophylaxis) is typically administered around the time of HSCT and is continued for a period of time follawing transplant to maintain
imrmunosuppression during the period of greatest risk of developing acute GvHD. Specific drug regimens difer between transplant centres, but as an example prophylaxis with calcineurin inibitors such as ciclosporin or tacrolimus, or with rapamyein (siroimus) may be intiated within the 7 day period preceding
transplant (such as Day -3, or Day -1 pre-HSCT), or immediately following the HSCT procedure (e.g. on DayD, or Day +1 after transplant). Prophylaxis with mycophenolate mofetilis typically dosed following HSCT, for example starting between Day +1 to Day 45 post-transplant. Prophylasis with these agents may be
continued, for example, between 26 to 180 days or longer following transplant, with daily dosages calculated to maintain serum levels in the range to achieve effective immunosuppression wihout fimiting side effects. In addition to calcineurin inhibitors, methotrexate is often used as an adjunct to_prophylasis,
typically being administered on Days+ 43, 46, and +11 post-transplant

[0471] An ant-OX40L antibody of the invention may be used as prophylais in combination with tacrolimus, ciclosporin, a combination of tacrolimus and methotrexate, a combination of ciclasporin and methotrexate, cyclophosphamide, mycophenolate mofetl or raparmyein, where prophylaxis with any of these agents
is started before o around the time of HSCT, or immediately following the transplant procedure for example within the period 7 days before, to 7 days after transplant. Tacrolimus, or ciclosporin, o rapamycin may then be administered at therapeutically efective dose and frequency, for example daly, for up to 180
days following the transplart. An ant-OX40L antibody of the invention may be administered concurrently, starting before or around the tine of HSCT, or immediately following the transplant procedure, for example within the period 7 days before, to 7 days after transplant. The ant-OX40L antibody may then be
dosed at a therapeutically effective dose and frequency, for example biweekly or monthly, for up to 180 days folowing the transplant. Under these circumstances the combined activity of the ant-OX40L antibody and the addtional prophylactic agent would be expected to display a synergistic effect in preventing the
onset and / or severity of GvHD.

[0472] Concept 116. A method according to concept 112 or concept 114, wherein the further therapeutic agent is a corticosteraid (e.g. methylprednisolone).
[0473] In one embodiment, the OX40L-mediated disease or condition is GvHD or transplant rejection, in particular GvHD. In one embodiment, the OXADL-mediated disease or condition is GvHD or transplant rejection, in particular GvHD, and the further therapeutic agent is methylprednisolone.

[0474] In cases where breakthrough GYHD occurs (for exarmple, even despite prophylaxis), treatment may be iniiated immediately upon confirmation of Grade Il or higher GvHD disease. Systermic corticosteroids such as methylprednisolone are the first-line treatment of choice, administered concurrently with
ongaing prophylasis with, for example, a calcineurin infibitor such as ciclosporin or tacrolimus.

[0475] Where first-line treatment or prophylaxis fails to contral GvHD, "salvage therapy” may be attempted in which case additional previously unused immunosuppressants such as rapamycin or mycophenolate mofetil may be administered. Thus, in one embodiment, a therapeutically effective amount of an anti-
OX40L antibody of the invention is administered to a patient wha is refractory to prophylaxis or treatment with any of rapamycin, tacrolimus, tacrolimus in combination with methotrexate, cyclophospharide, ciclosporin, ciclosporin in combination wih or In

g
another embodiment, a therapeuically ffective amount of an antOXADL anbody of the invention s admiistered to a patient who is refractory o prophyaxis o treatment wih any of the further therapeutic agents mentioned herein. In another smbodiment, an ant-OX4OL antbody of the invention s admiristered
asa salvage therapy
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[0476] Concept 117. A method of prolanging survival in a subect having or at risk of an OX40L-me diated disease or condition by administering a therapeutic or prophylactic combination of an anti-OX4DL antibody and a further therapeutic agent independently selected from the group consisting of rapamycin
(sirolimus), tacrolimus, ciclosporin, . . mofetil, ant-CD28 antibodies, ant-IL12/1L-23 antbodies (e g. ustekinumab), anti-CD20 antibodies (e.g.rtuximab), ant-CD30 antibodies (e.g. brentuximab), CTLAG-Fc molecules (e.g. abatacept), CCRS
receptor antagonists (e.g. maraviroc), ant-CDAOL antibodies, anti-VLAG antibodies (¢.9. natalizumab), antiLFAT antibodies, fludarabine, anti-CD52 antibodies (e.g. alertuzumab), anti-CD45 antibodies, . antith globulins, pl C5 antibodies (e.g. eculizumat), anti-adt7
integrin antibodies (e.g. vedolizumab), antILB antibodies (e.g. tociizumab), ant1L2R antibodies (e.. basilixumab), anti-CD25 antibodies (e.g. daclizumab), anti TNFa / TNFa-Fe molecules (¢.. etanercept, adalimumab, infliximab, golimumab or certolizumab pegol) and Vorinostat

[0477] In one embodiment, then OX4DL-me diated disease or condition is GYHD or transplant rejection, in particular GvHD. Anumber of factors affect the severity and disease progression in GYHD, such as the pre-transplant conditioning regimen (e g. myeoablation by irradiation, preparative chemotherapy), degree
of donor-recipient tissue matching (HLA matching, andfor relationship of donor-recipient), and therap eutic or prophylactic treatment regimens

[0478] In general, however, in primates, such as hesus macague that have received haploidential stem cell transplants, the mean survivial time (MST) post-transplant and in the absence of therapy isB days
[0479] Concept 118. A method according to concept 117, wherein survival is increased by at least 7 days, or by at least 14 days, or by at least 20 days, or by atleast 30 days or by atleast 40 days, o by atleast 50 days, or by at least B0 days, or by at least 70 days.

[0480] Concept 113. Amethod of increasing the number of disease-free, or dissase-progression free, daysin a a subject having o at risk of an OX40L-mediated disease or condtion by administering a therape utic or prophylactic combination of an ant-OX40L antibody and a further therapeutic agent independently
selected from the group consisting of rapamycin (sirolimus), tacroimus, cicosporin, (ey . ) mofetil, ant-CD28 antibodies, antiIL124L-23 antibodies (e.g. ustekinumab), anti-CD20 antibodies (.g rituximab), ant-CD30 antibodies (e.g. brentuximat),
CTLAG-F e molecules (e.g. abatacept), CCRS receptor antagonists (e.g. maraviroc), anti-CDAOL antibodies, ant-VLA4 antibodies (e.g. natalizumab), anti-LFAT antibodies, fludarabine, anti-CD52 antibodies (e.g. anti-CD45 antbodies,  anti-th globulins, pl 3
antibodies (e.g. eculizumab), anti-adb7 integrin antibodies (e.g. vedolizumab), anttILB antibodies (e.. tociizumab), ant-IL2R antibodies (e.g. basiixumab), ant-CD25 antibodies (e g. daclizumab), anti-TNFa / TNFa-Fe molecules (e.g. etanercept, adalimumab, infliimab, golimumab or certolizumab pego) and
Vorinostat

[0481] In one embodiment, then OX40L-mediated disease or condition is GvHD or transplant rejection, in particular GvHD. In humans, the presence of signs and symiporms of acute GYHD may be staged and graded according to a standardised scale such as described in Przepiorka et &l In primates, such as
the sus macaques, the presence of signs and symtporms of acute GYHD may be staged and graded according to a standardised scale such as described herein in Example 7.

[0482] Thus, the number of disease free days may be measured by absence of clinical grading symptoms. The number of disease-progression free days may be measures s the number of days where the dinical grading score does not change
[0483] Concept 120. A method according to concept 119, wherein the nurber of disease-free, or disease-progression free, daysis at least 7 days, or atleast 14 days, or at least 21 days, or at least 26 or at least 40 days, or at least 50 days, or by at least 60 days, or at least 70 days
[0484] Concept 121, A method according to concept 120, wherein the number of disease free, or disease-progression free, days is at least S0 days, at least 180 days or at least 365 days.

[0485] Concept 122. A method of treating or reducing the risk of transplant rejection or GvHD in a subject by administering a therapeutic or prophylactic combination of an ant-OX40L antibody and a further therapeutic agent independently selected from the group consisting of rapamycin (sirolinus), tacrolimus,

ciclosporin, (e ) ) mofetil, ant-CD28 antibodies, antiIL12/L-23 antibodies (e.g. ustekinumab), anti-CD20 antibodies (e g.rtuximab), ant-CD30 antibodies (e.g. brentuximab), CTLAM-Fe molecules (e.g. abatacept), CCRS receptor antagonists (2.
maravirac), ant-CDAOL antibodies, anti-vLA4 antibodies (e.9. natalizumab), anti-LFA! antibodies, fludarabine, ant-CDS2 antibodies (e.g. alemtuzumab), anti-CD45 antbodies,  antith globulins, pl C5 antibodies (e.g. eculizumab), ant-adb7 integrin antibodies (e.g.
vedolizumat), ant-IL6 antibodies (e.g. toclizumab), antiIL2R antbodies (e.g. basiixumab), anti-CD25 antibodies (¢.g. daclizumab), anti TNFa / TNFa-F ¢ molecules (e.. etanercept, adalimumab, inflicinab, golimumab or certolizumab pegol) and Varinostat, wherein the combination resuhs in an increased survival
ina model of stem cell as compared to either the antibody or the further therapeutic agent as a monotherapy

[0486] I one embodiment, the method is a method of preventing an OX4DL-mediated disease or condition

[0487] In one embodiment, the OX40L-mediated disease or condition is GvHD or transplant rejection, in particular GvHD. In one embodiment, the OXADL-mediated disease or condition is GyHD or transplant rejection, in particular GYHD, and the further therapeutic agent is  rapamycin (sirolimus). In one
embodiment, the OX4DL-mediated disease or condition is GYHD or transplant rejection, in particular GvHD, and the further therapeutic agent is tacrolimus. In one embodiment, the OX40L-mediated disease or condition is GYHD o transplant rejection, in particular GvHD, and the further therapeutic agent is a
combination of tacrolimus and methotrexate. In one embodiment, the OX40L-me diated disease or condition is GvHD o transplant rejection, in particular GyHD, and the further therapeutic agent is cyclophosphamide. In one embodiment, the OX4DL-mediated disease or condition is GHD or transplant rejection, in
particular GvHD, and the further therapeutic agent is ciclosporin. In one embodiment, the OX40L-mediated disease or condition is GYHD or transplant rejection, in particular GYHD, and the further therapeutic agent is a combination of ciclosporin and methotrexate. In one embodiment, the OX4DL-mediated disease
or condition is GvHD or transplant rejection, in particular GyHD, and the further therapeutic agent is mycophenolate mofeti

[0488] The Rhesus macaque model of stem cell may be as described in aspect 99 herein

[0489] Concept 123. Amethod according to any one of concepts 108, 108, 110, 117,119, or 122, wherein the survival s increased by at least7 days, or by at least 14 days, or by at least 21 days, or by atleast 28 days, or by at least 40 days, or by at least 50 days, or by at least 60 days, or by at least 70 days as
compared to either the antibody or the further therape utic agent as a monotherapy.

[0490] Concept 124. A method according to any one of concepts 106,109, 110, 117,119, or 122, wherein survival is at least doubled, e.g tripled, as compared to either the antibody or the further therapeutic agent as a monotherapy.
[0491] Concept125. A method, an antibody o fragment for the use, a composition for the use, or the use according to any preceeding concept, wherein the antibody specfically binds to human OX40L (hOX40L)

[0492] The hOX4DL may be as described in aspect 28 or aspect 30 described herein

[0493] In any of the concepts provided herein, the anti-OX4DL antibody may be as described elsewhere herein. In one embodiment, the anti-OXA0L antibody is as described in any of aspects 1 to 11, 1310 27, 29,31 to 43 or 45 described herein. In another embodiment, the anti-OX40L antibody is as described in
aspects 73 to 83, or as in any of aspects 95 to 102 deseribed herein. In another ermbodiment, the ant OX40L antibody is as described in any of concepts 53 o 64 hereinabove. Other properties of ant-OX40L antibodies are described on pages B6 to B3, in the section entiled "bispecifics” beginning on page 90
herein, in the section entited "Antibodies” beginning on page 108 herein and in the section entiled "Methods of Administration and Dosing” beginning on page 130 herein

[0494] Concept 126. A method, an antibody o fragment for the use, a composition for the use, or the use according to concept 125, which competes for binding to said hOX40L with an antibody selected from the group consisting of 02D10, 10407,09HO4 and 19HO1

[0495] Compettion between antibodies may be determined as described in aspect 13 or aspect 73, for example as determined by SPR, ELISA, HTRF or FACS. Method s related to the measurement methods are disclosed herein, including in the Examples

[0496] Concept 127. Amethod, an antibody or fragment for the use, a composition for the use, or the use according to concept 126, which competes for binding to said hOX4DL with the antibody D2D10, wherein the antibody or fragment comprises a VH domain which comprises a HCDR3 comprising the motf
VRGXYYY, wherein X is any amino acid

[0497] Concept 126, A method, an antibody o fragment for the use, a composition for the use, or the use according to any preceeding concept, wherein the antibody antagonises specific binding of OX40 to OX4OL, e.g. as determined using SPR or ELISA
[0498] Antagonism and infibition may be carried out as defined on page 94 to 95
[0499] Concept 128, A method, an antibody o fragment for the use, a composition for the use, or the use according to any preceding cancept, wherein the antibody is a humanized, human or fully human antibody.

[0500] Concept 130, Amethod, an antibody or fragment for the use, a compasition for the use, or the use according to any preceding concept, wherein the antibody is a fragment of an antibody selected from the list of multispeciic antibodies (eq. bi-specific antibodies), intrabodies, single-chain F antibodies (scFv),
camelized antibodies, Fab fragments, F(ab) fragments, disulfide-inked Fys (sdFv), antridiotypic (antild) antibodies, and epitope-binding fragments thereof.

[0501] Concept 131. Armethod, an antibody or fragment for the use, a cormposition for the use, or the use according to any preceding concept, wherein the antibody or fragment enables greater than 80% stem cell donor chimerism by day 12 in a Rhe sus macague model of haploidentical hematopoietic stem cell
transplantation

[0502] Concept 132 Amethod, an antibody or fragment for the use, a composition for the use, or the use according to any preceding concept, wherein the antibody o fragment expresses s a stably transfected pool in Lonza GS-XceedTM at level greater than 15¢/L in a fed batch overgrow culture using Lonza
wersion 8 feed system with an overgrow period of 14 days.

[0503] Concept 133. Amethod, an antibody or fragment for the use, a compostion for the use, or the use according to any preceding concept, wherein the antibody o fragment thereof comprises a HCDRS of from 16 to 27 amino acids and derived from the recombination of a hurman VH gene segment,a human D

gene segment and a human JH gene segment, wherein the human JH gene segment i IGHJG (e.g. IGHIB'D2)

[0504] Concept 134. A method, an antibody o fragment for the use, a composition for the use, or the use according to any preceding concept, wherein the antibody or fragment thereof comprises a CDR selected frorm

& the HCDR3 of antibody 2D10 (Seq 1D No4D o Seq 1D No:6);

b. the HCDR3 of antibody 1047 (Seq 1D No'B or SEQ 1D No:14);

. the HCDR3 of antibody 09H4 (Seq 1D No:72 or Seq 1D No78);

d. the HCDR3 of antibody 19HDT (Seq 1D No-100 or Seq ID Nor106);

&3 CDR3 of any of the nanobadies having the variable region amino acid sequence of Seq ID Nos: 177 t0 213;

1. an HCDRS of any of the antibodies having the variable region amino acid sequence of Seq ID Nos: 215,217, 219,221, 223,225, 227,229 01 230; or
g an HCDRS of any of the antibodies having the variable region amino acid sequence of Seq ID Nos: 232 or 234

[0505] Concept 135. A method, an antibody o fragment for the use, a composition for the use, or the use according to any preceding concept, wherein the antibody or fragment thereof comprises:

the CDRs of antibody 2D10 (Seq 1D No:40 o Seq 1D No:48 for CDRH3, SEQ ID No:38 or SEQ ID No:44 for CDRH2, SEQ ID No:36 or SEQ ID No:42 for CDRH1, SEQ 1D No:5D or SEQ 1D No:56 for CORL1, SEQ 1D No52 or SEQ 1D NS5 for CORL2 and SEQ 1D No54 or SEQ 1D No'B0 for CDRL3);
the CDRs of antibody 1047 (Seq ID No'8 or SEQ 1D No:14 for CDRH3, SEQ ID N6 or SEQ ID No:12 for CDRH2, SEQ ID No'4 or SEQ ID Nor10 for CDRH1, SEQ ID No:18 or SEQ ID No24 for CDRL1, SEQ 1D No:20 or SEQ 1D No:26 for CDRL and SEQ 1D No:22 or SEQ 1D No:26 for CDRL3);

the CDRs of antibody 09HD4 (Seq 1D No72 or Seq 1D No:78 for CDRH3, SEQ ID No 70 or SEQ ID No:76 for CDRH2, SEQ 1D No:68 or SEQ ID No74 for CDRH1, SEQ 1D No:B2 or SEQ 1D No:88 for CDRL1, SEQ D No'64 or SEQ D No'90 for CDRL2 and SEQ ID No'86 or SEQ ID No'92 for CDRL3);

the CDRs of antibody 19HO1 (Seq ID No:100 or Seq ID No:10 for CDRH3, SEQ 1D No:98 or SEQ ID Nor104 for CDRH2, SEQ ID No'96 or SEQ ID No:102 for CDRH1, SEQ 1D No:110 or SEQ ID No: 116 for CDRL1, SEQ ID No: 112 or SEQ ID No: 118 for CDRL2 and SEQ 1D No: 114 or SEQ 1D No:120 for
CDRL3);

e. the CDRs of any of the nanobodies having the variable region amino acid sequence of Seq ID Nos: 177 to 213;

.the heavy chain CDRs of any of the antibodies having the heavy chain variable region amino acid sequence of Seq ID Nos: 215,217, 219,221,223, 225,227, 229 or 230, and the light chain CDRs of any of the antibodies having the light chain variable region amino acid sequence of Seq ID Nos 214, 216,
218,220,222,224,226 or 228; o1

7. 9. the heavy chain CDRs of any of the antibodies having the heavy chain variable region amino acid sequence of Seq 1D Nos: 232 or 234, and the light chain CDRs of any of the antibodies having the light chain variable region amino acid sequence of Seq ID Nos:231 or 233

a
b
c
d

[0506] Concept 136. A method, an antibody or fragment for the use, a composition for the use, or the use according to any preceding concept, wherein the antibody or fragment thereof comprises the VH andior VL domains selected from the following

& the VH and/or VL domains of antibody 2010 (Seq 1D No:34 for VH andior Seq 1D No:48 for VL;
b. the VH and/or VL domains of antibody 1047 (Seq ID No:2 for VH and/or Seq 1D No:16 for VL),

. the VH andfor VL domains of antibody 03HO4 (Seq ID NotB6 for VH and/or Seq 1D No:D for VL),

d. the VH and/or VL domains of antibody 19HD1 (Seq 1D No:94 for VH and/or Seq ID Nor108 for VL);

&2 VH domain of any of the nanobodies having the variable region amino acid sequence of Seq 1D Nos: 177 to 213;

1.a VH domain of any of the antibodies having the heavy chain variable region amino acid sequence of Seq ID Nos: 215, 217,219,221, 223,225,227, 229 or 230, and a VL domain of any of the antibodies having the light chain variable region amino acid sequence of Seq ID Nos: 214,218,218, 220,222,
224,226 01 226; or

7.9 aVH domain of any of the antibodies having the heavy chain variable region amino acid sequence of Seq ID Nos: 232 0r 234, and a VL domain of any of the antibodies having the light chain variable region amino acid sequence of Seq ID Nos:231 0r 233

[0507] Concept 137, A method, an antibody or fragment for the use, a composition for the use, or the use according to any preceding concept, wherein the antibody is oxelumab
[0508] Concept 136, A method, an antibody o fragment for the use, a composition for the use, or the use according to any preceding concept, wherein the subjectis a primate.

[0509] The term "subject” may be other subjects as described herein, for example as described on page 104. In one embodiment, the primate is a rhesus macague monkey.

[0510] Concept 138, A method, an antibody o fragment for the use, a composition for the use, or the use according to any preceding concept, wherein the subjectis a human

[0511] In one embodiment, the subject s a human patient

[0512] Concept 140. A method, an antibody o fragment for the use, a composition for the use, or the use according to any preceding concept, wherein the subject s at risk of an OX4DL-mediated disease or condition

[0513] In one embodiment, a subject may be indentiied as being "at risk of an OX40L-mediated disease or condition” if the subject has been previously identified as having an increased risk, e.9. by genotyping and/or phenotyping, but the subject has not yet presented symptoms or would not be diagnosed as
having such a disease or condition by any conventional method. Thus, the methods and uses disclosed herein may aid in the early identification of patients who will develop such dissases or conditions In one embodiment, the disease or condition is prevented (ie. the treatment is prophylactic)

[0514] In one embodiment, the OX40L-mediated disease or condition is GvHD or transplant rejection, in particular GvHD. In a particular embodiment, the subject is at risk of GvHD or transplant rejection when they are pre-operative for a transplant. In particular, a subject is at risk of GvHD or tansplant rejection
when they have commenced a pre-transplant condiioning regimen (e.9. myeoablation by iradiation, preparative chemotherapy), and when degree of donor-recipient tissue matching (HLA matching, and/or relationship of donor-recipient) is not 100%. Potential transplant therapies are envisaged in concept 78
hereinabove

[0515] Concept 141, A method, an antibody or fragment for the use, a composition for the use, or the use according to concept 40, wherein the method, antibody or fragment for the use, the use or the composition is for the prevention of the OX40L-mediated disease or condtion

[0516] Concept 142, A method, an antibody o fragment for the use, a composition for the use, or the use according to any one of concepts 101 to 139, wherein the subject has an OX40L-mediated disease or condition

[0517] A subject has an OXAOL-mediated disease or condition if the subject is presenting symptoms which would conventionally be associated with said disease or condiion or if the subject would be diagnosed as having such a disease or condition by any conventional method. In one embodiment, the OX40L-
mediated disease or condition is GyHD or transplant rejection, particularly GyHD, and a subject may be determined to have the disease by any of the methods mentianed in concepts 101 to 105 and 119 hereinabove

[0518] Concept 143. A method, an antibody or fragment for the use, a composition for the use, or the use according to concept 142, wherein the method, antibody or fragment for the use, the compostion for the use, or the use is for the treatment of the OXADL-mediated disease or condition
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[0519] In one embodiment, treatment is commenced when the OX4DL-mediated disease or condition has been diagnosed as a confirmed disease or condtion
[0520] In one embodiment, the OX40L-mediated disease or condition is GvHD or transplant rejection, in particular GvHD. GvHD grading may be determined as described herein (see concepts 101 to 105 and 119 hereinabove). In one embodinent, the subject is a hurman having Grade I clinical symptors of GvHD.

[0521] Concept 144. Amethod, an antibody or fragment for the use, a composition for the use, or the use according to any preceding concept, wherein the OXADL-mediated disease or condition is selected from an autaimmune disease or condition, a systemic inflammatory disease or condition, or transplant
rejection

[0522] Concept145. Amethod, an antibody or fragment for the use, a composition for the use, or the use according to concept 144, wherein the OX40L-me diated disease or condition is selected from inflammatory bowel disease (IBD), Crohn's disease, rheumatoid arthiitis, transplant rejection, allogeneic transplant
rejection, graft-versus host disease (GvHD), ulcerative colits, systernic lupus erythematosus (SLE), diabetes, uveitis, ankylosing spondylitis, contact hypersensitivity, muiple sclerosis and atherosclerosis.

[0523] Concept 146. A method, an antibody o fragment for the use, a composition for the use, or the use according to concept 145, wherein the OX4DL-mediated disease or condition is GYHD or transplant rejection
[0524] Concept 147, A method, an antibody or fragment for the use, a composition for the use, or the use according to concept 145, wherein the OX4DL-mediated disease or condition is GvHD.

[0525] Concept 148. Amethod, an antibody o fragment for the use, a composition for the use, or the use according to concept 148, wherein the transplant is a cell, tissue or organ transplant (e.g. liver, lung, heart, kidney o bowel), or a blood transplant (e.g. autologous or allogeneic), for example where the blood
is bone marrow-derived, is cord-blood derived (umbilical), or is peripherakblood derived

[0526] Concept 143, A method, an antibody o fragment for the use, a composition for the use, or the use according to any one of concepts 146 to 148, wherein the ant-OX4DL antibody o fragment thereof is administered before transplant

[0527] Concept 150. A method, an antibody o fragment for the use, a composition for the use, or the use according to any one of concepts 146 to 148, wherein the ant-OX40L antibody or fragment thereaf is administered after transplant

[0528] Concept 151, A method, an antibody o fragment for the use, a composition for the use, or the use according to concept 149 or concept 150, wherein the further therapeutic agent is administered after transplant

[0529] In one embodiment, the further therapeutic agent is rapamycin (sirolimus). In one embodiment, the further therapeutic agent is tacrolinus. In one embodiment, the further therapetic agent is a combination of tacrolimus and methotrexate. In one embodiment, the further therapeutic agent is
cyclophospharnide. In one embodiment, the further therapeutic agent is ciclosporin. In one embodiment, the further therapeutic agent is a corbination of ciclosporin and methotrexate. In one embodiment, the further therapeutic agent is mycophenolate mofetil In one embodiment, the further therapeutic agent is
methyl predinsolanel

[0530] Concept 152. A method, an antibody o fragment for the use, a composition for the use, or the use according to concept 149 or concept 150, wherein the futher therapeutic agent is administered before transplant

[0531] In one embodiment, the further therapeutic agent is rapamycin (sirolimus). In one embodiment, the further therapeutic agent is tacrolinus. In one embodiment, the further therapeutic agent is a combination of tacrolimus and methotrexate. In one embodiment, the further therapeutic agent is
cyclophospharnide. In one embodiment, the further therapeutic agent is cidlosporin. In one embodiment, the further therapeutic agent is a combination of ciclosporin and methotrexate. In one embodiment, the further therapeutic agent is mycophenolate mofeti

[0532] Concept 153. A pharmaceutical compostion comprising an anti-OX4DL antibody or fragment thereof and a pharmaceutically acceptable excipient, diluent or carrier and further comprising a futher therapeutic agent independently selected from the group consisting of rapamycin (sirolimus), tacrolimus,
ciclosporin, (e ) ) mofetil, ant-CD28 antibodies, anti-IL12/L-23 antibodies (e.g. ustekinumab), anti-CD20 antibodies (e g.rtuximab), ant-CD30 antibodies (e.g. brentuximab), CTLAL-Fe molecules (e.g. abatacept), CCRS receptor antagonists (2.
maravirac), ant-CDAOL antibodies, anti-vLA4 antibodies (e.9. natalizumab), anti-LFA! antibodies, fludarabine, ant-CDS2 antibodies (e.g. alemtuzumab), anti-CD45 antbodies,  antith globulins, 11 C5 antibodies (e.g. eculizumab), ant-adb7 integrin antibodies (e.g.
vedolizumat), anttILB antibodies (e.. tocilizumab), anti-IL2R antbodies (e.g. basiixumab), ant-CD25 antibodies (e.g. daclizumab), anti-TNFa / TNFa-Fe molecules (e.g. etanercept, adalimumab, inflicimab, golimumab or certolizumab pegol) and Vorinostat

[0533] In one embodiment, there is provided a composition or kit for treating and/or preventing a OX40L-mediated condition or disease, the composition or kit comprising an antiody or fragment of the invention in corbination with a further therapeutic agent optionally in combination with a label or instructions for
use 1o treat andior prevent said disease or condition in a human; optionally wherein the label or instructions comprise a marketing authorisation number (e g.. an FDA or EMA authorisation nurnber); optionally wherein the kit comprises an IV or injection device that comprises the antibody or fragment

[0534] The composition may be as described in aspect 105, 106 or 107 herein. Excipients for use in pharmaceutical formulations are well-known to the skilled person and may be as defined on page 97 herein, or in the section entitled "Pharmaceutical Cormpositions” beginning on page 118 herein, or in the section
entitled "Methods of Administration and Dosing” beginning on page 130 herein

[0535] Concept 154. Amethod, an antibody o fragment for the use, a composition for the use, the use or the composition according to any preceding concept, wherein the further therapeutic agent is independently selected fram the group consisting of rapamycin (sirolimus), tacrolimus, ciclospofin, corticosteroids
(ey . . mofetil, anti-CD28 antibodies, CTLAI-Fe molecules (e.g. abatacepy), anti-CDAL antibodies, ant-LFA1 antibodies, ant-CDS2 antibodies (e.g. and antith, globulins.

[0536] Other combinations may be with the anti-inflammatory drugs described in aspect 46 herein, or as described in aspect 103. Other combinations are as described in concepts 81 to 83 hereinabove, or in any of concepts 101 to 153 hereinabove

[0537] Concept 155, Amethod, an antbody or fragment for the use, a composition for the use, the use or the compostion according to any preceding concept, futher comprising to the human a effective amount, or a effective amount of a further therapeutic agent
independently selected from the group consisting of raparmycin, tacrolimus, ciclosporin, . (ey . or mofeti, anti-CD26 antibodie s, CTLA-Fc molecules (e.g. abatacept) and anti-thymocyte globuling

[0538] Concept 156. Amethod, an antibody or fragment for the use, a composition for the use, the use or the compostion according to any preceding concept, futher comprising to the human a effective amount, or a effective amount of a further therapeutic agent
independently selected from the group consisting of raparmycin, tacrolimus, ciclosporin, . (ey . and mofetil

[0539] Concept 157. Amethod, an antibody or fragment for the use, a composition for the use, the use or the compostion according to any preceding concept, futher comprising to the human a effective amount, or a effective amount of a further therapeutic agent

independently selected from the group consisting of an immunosuppressant that modulate IL-2 signaling (e.g. tacrolimus, ciclasporin, rapamycin (siralimus)), and antk CD25 antibodies (e.g. basilxumab, daclizumab)

[0540] Concept 158 Amethod, an antibody or fragment for the use, a composition for the use, the use or the composition according according to any preceding concept, further comprising administering to the human a therapeutically effective amount, or a prophylactically effective amount of a futther therapeutic
agent independently selected from the group consisting of calcineurin inhibitors (2.9, tacrolinus, ciclosporin), mTOR inhibitors (e.g. rapamycin (sirolimus)), and agents (e.g. mofeti,

[0541] Concept 153, A method, an antibody o fragment for the use, a composition for the use, the use or the compostion according to any preceding concept, further comprising adrministering to the human a therapeuticaly effective amount, or a prophylactically effective amount of rapamycin
[0542] Concept 160. A method, an antibody o fragment for the use, a composition for the use, the use or the compostion according to any preceding concept, further comprising adrministering to the human a therapeuticaly effective amount, or a prophylactically effective amount of tacrolimus.
[0543] Concept 161. A method, an antibody o fragment for the use, a composition for the use, the use or the compostion according to any preceding concept, further comprising adrministering to the human a therapeuticaly effective amount, or a prophylactically effective amount of tacralimus and methotrexte.
[0544] Concept 162. A method, an antibody o fragment for the use, a composition for the use, the use or the compostion according to any preceding concept, further comprising adrministering to the human a therapeuticaly effective amount, or a prophylactically effective amount of ciclosporin

[0545] Concept 163. A method, an antibody o fragment for the use, a composition for the use, the use or the compostion according to any preceding concept, further cormprising adrministering to the human a therapeuticaly effective amount, or a prophylactically effective amount of ciclosporin and methotrexte.

[0546] Concept 164. A method, an antibody o fragment for the use, a composition for the use, the s or the compostion accarding to any preceding concept, further comprising adrministering to the human a therapeutically effective amount, or a effective amount of
[0547] Concept 165. A method, an antibody o fragment for the use, a composition for the use, the use or the compostion accarding to any preceding concept, further comprising adrministering to the human a therapeutically effective amount, or a effective amount of mofeti
[0548] Concept 186, A method, an antibody or fragment for the use, a composition for the use, the use or the composition according to any preceding concept, further comprising to the human a effective amount, or & effective amount of a corticosteraid (e.g. methyl

prednisolone)
[0549] Concept 167. A method, an antibody o fragment for the use, a composition for the use, the use or the compostion according to any preceding concept, wherein the further therapeutic agent is administered sequentially or simultaneously with the ant-hOXADL antibody or fragmert

[0550] A5 explained in the examples, the inventors devised  set of criteria that is particularly useful for identifying antibodies and fragments of the invention, these criteria being:-

1. (a) The abilty of the antibody or fragment to bind cell-surface hOX40L an CHO-5 cells (optionally transfected with full length human OX40L) and/or bind recombinant hOX40L in a HTRF assay;
2. 6) The abilty of the antibody or fragment to neutralise hurman OX40 (e.g. neutralise human OX4OL binding to human OX4D Receptor) in a receptor neutralisation HTRF assay andfor a flow cytometry receptor neutralisation assay; and
3. () The abilty of the antibody or fragment to specifically bind both human and rhesus monkey OX4DL (useful so that the P, PD, efficacy and other pararmeters of the antibody or fragment can be assessed in the thesus model as a surrogate for humans)

[0551] Thus, in an example of the invention the antibody o fragment meets criteria (a), (b) and (c).

[0552] In an exarple, criterion (z) is st so that the antibody or fragment shows <70% receptor binding by FACS to hOX4OL expressed by CHO-S cells

[0553] I an exarple, criterion (a) is st so that the antibody o fragment shows <30% of receptor binding to OX40L in the HTRF assay.

[0554] In an exarnple, criterion (a) is set so that the antibody or fragment shows atleast a 20% effect in the HTRF assay.

[0555] In an exarnple, OX4D is used in criterion (b).

[0556] In an embodiment, assaying or testing of an antibody or fragment of the invention is carried out at or substantially at pH7 (e..,for i vitro tests and assays) and at or substantially at rtp.

[0557] Optionally, the antibody or fragment specifically binds hOX4OL with an affinty (apparent affinty, Kd) of lessthan 1 microM, 1000 nM to 100 M, 100 M to 10 M, 10 M to 1 nh, 1000 M to 500 pM, 500 pM to 200 pM, less than 200 pM, 200 pM to 150 pM, 200 pM to 100 pM, 100 pM to 10 pM, 10 phto 1

pM. e.g.,in the range of 1mM to 1pM (e.g., 1mM to 100pM; 10nM to 100pM; 1nM to 10pM; or 100pM to 1pM) as determined by SPR, e.g., under SPR condtions disclosed herein). Additionaly or atermatively, the antibody or fragment speciically binds rhesus monkey OX40L with an affinity (apparent affinty, Kd) of
less than 1 microM, 1000 nM to 100 nM, 100 i to 10 M, 10 b to 1 n, 1000 ph to 500 pM, 500 pM to 200 M, less than 200 M, 200 pM to 150 pM, 200 ph to 100 pM, 100 pM to 10 pM, 10 pM to 1 pM, e.g., in the range of 1M to 1pM (e.g., Tmb to 100pM; 10nM to 100pM; TnM to 10pM; or 100pM to 1pM)

asdetermined by SPR, e.g., under SPR conditions disclosed herein). Such binding measurements can be made using a variety of binding assays known in the art, e.q., using surface plasmon resonance (SPR), such as by Biacore™ or using the ProteOn XPR36™ (Bio-Rad®), using KinExA® (Sapidyne Instruments,
Inc), or using ForteBia Octet (Pall Forteio Corp )

[0558] OX4DL binding abilty, speciicty and afinity (K, Kog and/or Kor) can be determined by any routine method in the art, e.q., by surface plasmon resonance (SPR). The term "Kd", as used herein, is intended to refer to the equiliborium dissociation constant of a particular antibody-atigen interaction
[0559] In one embodiment, the surface plasmon resonance (SPR) is carried out at 25°C. In another embodiment, the SPR is carried out at 37°C.
[0560] In one embodiment, the SPR is carried out at physiological pH, such as about pH7 or at pH7.6 (e g., using Hepes buffered saline at pH7 6 (also referred to as HES-EF)

[0561] In one embodiment, the SPR is carried out at a physiolagical sat level, e.g., 150rmM NaCL
[0562] In one embodiment, the SPR is carried out at a detergent level of no greater than 0.05% by volume, e ., in the presence of F20 (polysorbate 20; e g., Tween-20™) at 0.05% and EDTA at 3mM.

[0563] In one example, the SPR is carried out at 25°C ar 37°C in a buffer at pH7 .6, 150mM NaCl, 0.05% detergent (e.g., P20) and 3mM EDTA. The buffer can contain 10mM Hepes. In one example, the SPR is carried out at 25°C or 37°C in HES-EP. HBS-EP is available from Teknova Inc (California; catalogue
number HE022),

[0564] In an exarnple, the affinty of the antibody or fragment is determined using SPR by

1.1. Coupling anti-mouse (or other relevant human, rat or non-human vertebrate antibody constant region species-matched) IG (e.g., Biacore™ BR-1008-38) to a biosensor chip (e.q., GLM chip) such as by primary amine coupling;

2.2, Exposing the antimouse Ig6G (or other matched species antibody) to a test 19G antibody to capture test antibody on the chip;

3.3 Passing the test antigen over the chip's capture surface at 1024nM, 258nM, 64nM, 1BnM, 4nM with a DnM (i.e. buffer alone); and

4.4 And determining the affinity of binding of test antibady to test antigen using surface plasmon resonance, e.g., under an SPR condition discussed above (e.0., at 25°C in physiological buffer). SPR can be carried out using any standard SPR apparatus, such as by Biacore™ or using the ProteOn XPRIE™
(Bio-Rad®)

[0565] Regeneration of the capture surface can be carried out with 10mM glycine at pH1 7. This remaves the captured antibody and allows the surface to be used for another interaction. The binding data can be fited to 1:1 model inherent using standard techniques, e.g., using a model inherent to the ProteOn
XPR3E™ analysis software.

[0566] In an example, the antibody or fragment of the invention is contained in a medical container, e.g., a vial, syringe, IV container or an injection device (e.q., an intraocular or intravitreal injection device). In an example, the antibody or fragment is in vitro, e.g., in 4 sterile container. In an example, the invention
provides a kit comprising the antibody or fragment of the invention, packaging and instructions for use i treating or preventing or diagnosing in a human a disease or condition mediated by the OX4DL. In an example. the instructions indicate that the human should be genotyped for an OXADL variant sequence of
the invention before administering the antibody or fragment to the human. In an example, the instructions indicate that the hurman should be phenotyped for an OXADL variant of the invention before administering the antibody or fragment to the human. In an example, the human is of Chinese (e.g., Han or CHS)
ethnicity and the instructions are in Chinese (e.g., Mandarin).

[0567] In an example the binding ste(s) of the antibady or fragment are selected from a pluralty (e.q., lbrary) of binding sites. For example, the pluraliy of binding sites comprises or consists of a pluralty of 4-chain antibodies or fragments thereof, e.g., dAbs, Fabs or scFvs. Sutable methods for producing
pluralities of binding sites for screening include phage display (producing a phage display library of antbody binding sites), ribosome display (producing a ribosome display ibrary of antibody binding sites), yeast display (producing a yeast display library of antibody binding stes), or immunisation of a non-human
vertebrate (e.q., a rodent, e.g., a mouse o rat, e.q., a Velocimouse™, Kymouse™, Xenomouse™ , Aliva Mouse™ , HuMab Mouse™, Omnimouse™, Omnirat™ or MeMo Mouse™) with hOX40L or a hOX40L epitope and isolation of a repertoire of antibody-producing cells (e.g., a B-cell, plasma cell or plasmablast
repertaire) andior a repertaire of isolated antibodies, fragments or binding sites.

[0568] The term "epitope” is a region of an antigen that is bound by an antibody or fragment Epitopes may be defined as structural or functional. Functional epiopes are generally a subset of the structural epitapes and have those residues that directly contribute to the affinity of the interaction. Epitopes may also
be conformational, that is, composed of non-linear amino acids. In certain embodiments, epitopes may include determinants that are chemically active surface groupings of molecules such as amino acids, sugar side chains, phosphoryl groups, or sulfanyl groups, and, in certain embodiments, may have specific

three-dimensional structural characteristics, andior specific charge characteristics

[0569] The term "isolated” with reference to any aspect of the invention, e.g., an antibody or fragment, means that a subject antibody or fragment etc. (1) is free of at least some other proteins with which t would normally be found, (2) is essentially free of other proteins from the same soutce, e.g., from the same
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species, (3) is expressed by a cell from a different species, (4) has been separated from atleast about 50 percent of ,lipids, or ather which itis associated in nature, (5) is operably associated (by covalent or noncovalent interaction) with a polypeptide with which itis not
associated in nature, or (B) does not occur n nature. Typically, an "isolated” antibody, fragment, etc. constitutes at least about 5%, at least about 10%, at least about 25%, or at least about 50%,50%, 70%,80%,85%, 90%, 92%, 95%, 37%, 98%, 98% or >39% of a given sample. Genornic DNA, cDNA, mRNA or other
RNA, of synthetic origin, or any combination thereof can encode such an isolated antibody, fragment, etc. Preferably, the isolated antibody, fragment, etc. is substantially free from proteins or polypeptides or other contaminants that are found in its natural environment that would interfere wih its therapeutic,
diagnostic, prophylactic, research or other use

[0570] For example, an “isolated” antibody is one that has been identified  separated andor recovered from a component of its production enviranment (e.g., naturally or recombinantly). Preferably, the isolated polypeptide is free of association with all other companents from s production environment, e.g., 5o that
the antibody has been isolated to an FDA-approvable or approved standard. Contarinant components of ts production environment, such asthat resulting from recombinant transfe cted cells, are materials that would typically interfere with research, diagnostic or therapeutic uses for the antibody, and may include
enzymes, hormones, and other proteinaceous or non-proteinaceous solutes. In preferred embodiments, the polypeptide will be purified: (1) to greater than 95% by weight of antibody as determined by, for example, the Lowry method, and in some embodiments, to greater than 99% by weight; (2) to a degree
sufficient to obtain at least 15 residues of N-terminal or intemal amino acid sequence by use of a spinning cup sequenator, or (3) to homogeneity by SDS-PAGE under non-reducing or reducing conditions using Coomassie blue or, preferably, siver stain. lsolated antibody includes the antibody in situ within
recombinant cells since at least one component of the antibody's natural environment wil not be present. Ordinarily, however, an isolated polypeptide or antibody will be prepared by atleast one purfication step

Immunoconjugates

[0571] The invention encompasses the antibody or fragment conjugated to a therapeutic moiety ("mmunoconjugate”), such as  cytotoxin, a chematherapeutic drug, an immunosuppressant or a radioisotope. Cytotoxin agents include any agent that is detrimentalto cells. Examples of suitable cytatoxin agents and
chematherapeutic agents for forming immunoconjugates are known in the art, see for example, WO 05/103081

[0572] The antbodies and fragments of the present invention may be monospecific, bispeciic, or mulispectic. Mutispe ciic mAbs may be specific for different epitapes of one target polypeptide or may contain antigen-binding domains specific for more than one target polypeptide. See, e.g., Tutt et al, (1991) J
Immunol. 147:60-89. The human anti-hOX40L antibodies or fragments can be linked to or co-expressed with another functional molecule, e g., another peptide or protein. For example, an antibody or fragment thereof can be functionally linked (e.g., by chemical coupling, genetic fusion, noncavalent association or
otherwise) to ane or more other molecular entiies, such as another antibody or antibody fragment, to produce a bispecific or a multispecific antibody with a second binding specificity.

[0573] An exemplary bi-specific antibody format that can be used in the context of the present invention involves the use of a first immunoglobulin (1g) CH3 domain and a second Ig CH3 domain, wherein the first and second g CH3 domains difer from one another by at least one amino acid, and wherein at least
one amino acid difference reduces binding of the bispecific antbody to Protein Aas compared to a bi-speciic antibody lacking the amino acid difference. In one embodiment, the first Ig CH3 domain binds Protein Aand the second Iy CH3 domain contains a mutation that reduces or abolishes Protein Abinding such
as an HI5R modfication (by IMGT exon numbering; HA35R by EU numbering). The second CH3 may further comprise a YSBF modification (by IMGT; YA36F by EU). Further modifications that may be found within the second CH3 include: D1GE, L18M, N44S, K52N, V57M, and V821 (by IMGT; D35BE, L356M,
N3B45, K392N, V3S7M, and V4221 by EU) in the case of IgG1 antibodies; NA4S, KB2N, and V21 (IMGT; N3B4S, K392N, and V4221 by EU) in the case of IgG2 antibodies; and Q15R, N44S, k62N, V7M, RB9K, E79Q, and VB2I (by IMGT; Q355R, N3B45, KG92N, V397M , RAD9K, E419Q., and V4221 by EU) i the case
of IgG4 antibodies Variations on the bi-specific antibody format described above are contemplated within the scope of the present inverntion

[0574] In certain embodiments, the antibody or OX40L binding fragment thereof comprises less than six CDRs. In some embodiments, the antibody or antigen binding fragment thereof comprises or consists of one, two, three, four, or five CDRs selected from the group consisting of HCDR1, HCDR2, HCDR3,
LCDR1, LCDR2, and LCDR3. In specfic embodiments, the antibody or antigen binding fragment thereof comprises or cansists of one, two, three, four, or five CDR's selected from the group consisting of the HCDR1, HCDR2, HCDR3, LCDR1, LCDR2, and LCDR3 sequences in the sequence listing (.e. Seq 1D Nod,
Seq D No:10, Seq ID Noi36, Seq 1D Notd2, Seq ID No:B3, Seq ID No:74, Seq ID No:96 or Seq ID No102, in particular, Seq ID No36 or Seq 1D No:42 for HCDR1; Seq 1D No'6, Seq 1D Nor12, Seq 1D No:38, Seq 1D No:44, Seq 1D No70, Seq ID No76, Seq 1D No:98 or Seq 1D No:104, in particular Seq 1D No:38 or
Seq 1D No:44 for HCDR2; Seq ID No®, Seq 1D No:14, Seq ID No40, Seq 1D No:4B, Seq 1D No:72, Seq 1D No:78, Seq ID No:100 or Seq 1D No:108,in particular Seq 1D No40 or Seq ID No:46 for HCDR3; Seq 1D No:18, Seq ID No:24, Seq ID N80, Seq ID No:56, Seq ID No'82, Seq 1D No:88, Seq 1D No:110 or Seq
1D No: 116, in particular Seq ID No50 or Seq ID NotS6 for LCDRI; Seq ID No20, Seq 1D No:28, Seq 1D No'52, Seq 1D No:58, Seq D NoB4, Seq 1D No:90, Seq ID No:112 or Seq ID No:118, in particular Seq 1D No:52 or Seq ID No'58 for LCDR2; and Seq 1D No:22, Seq 1D No:28, Seq ID No54, Seq 1D No'B0, Seq ID
No:86, Seq 1D No:92, Seq ID Nor114 or Seq 1D No:120, in particular Seq ID No'54 or Seq 1D NoB0 for LCDRS).

[0575] In specific embodiments, an antibody of the invention is  fully human antibody, a monoclonal antibody, a recombinant antibody, an antagonist antibody, a hOX4OL-neutralising antbody or any combination thereof or the invention provides a hOX4OL binding fragment thereof. In an example, the antibody is &
chimaeric antibody comprising human variable domains and non-hurman (e.g., mouse of rat of rabbit) constant domains. In particular embodiments, the antibody is a fully human antibody, such as a fully human monoclonal antibady, or antigen binding fragment thereof that speciically binds to hOX4OL. In preferred
embodiments, the antibody is an antagonist antibody. In preferred embodinents, the antibody is a neutralising artibody.

[0576] In an exarnple, the antibody o fragment is a lambda-type antibody or fragment (ie., whose variable domains are larbda variable domains). Optionally, the antibody or fragment also comprises lamba constant domains.
[0577] In certain embodiments, the antibody competes (e.g., in a dose dependent manner) with OX40 or a fusion protein thereof (¢.g., Fc:OX40), for binding to hOXAOL, such as a cell surface-expressed hOX40L o soluble hOXADL. Exemplary competitive blocking tests are provided in the Examples herein

[0578] In another aspect, provided herein are isolated nucleic acids encoding antibodies that specifically bind to a HOXADL polypeptide (e.q., a cell surface-expressed or soluble hOXADL), a hOX4OL polypeptide fragment, or a hOX4DL epttope. In certain embodiments, the nucleic acid encodes a VH chain, VL chain,
H dormain, VL domain, HCDR1, HCDR2, HCDR3, LCDR1, LCDR2, and LCDR3 as disclosed in the sequence liting (i.e. Seq ID No30 or Seq 1D No:62 for VH chains; Seq ID No32 or Seq 1D No'64 for VL chains; Seq ID No: Seq 1D No:2, Seq 1D No:34, Seq 1D No'66 or Seq ID No'94, in particular Seq ID No:34 for
VH domains; Seq 1D No:16, Seq 1D No:48, Seq ID NorB0, or Seq 1D No:108,in particular Seq 1D No:d8 for VL domains; Seq 1D No4, Seq ID Nor10, Seq 1D No:38, Seq ID No:42, Seq ID No'68, Seq 1D No:74, Seq ID No:96 or Seq ID No:102, in particular, Seq 1D No:35 or Seq 1D No:42 for HCDR; Seq ID NoB, Seq
1D No:12, Seq ID No:38, Seq ID No:44, Seq 1D No:70, Seq 1D No:76, Seq 1D No:98 or Seq ID Nov104, in particular Seq ID No38 or Seq 1D No44 for HCDRZ; Seq 1D NoB, Seq ID Nor14, Seq 1D No:4D, Seq 1D No:dB, Seq D No72, Seq 1D No:78, Seq ID Nor100 or Seq 1D No:108, in particular Seq 1D No40 or Seq ID
No:46 for HCDR3; Seq 1D No:18, Seq ID No:24, Seq 1D No:5D, Seq 1D No-58, Seq 1D No:B2, Seq 1D No:83, Seq 1D Nor110 or Seq 1D No 116, in particular Seq ID No:50 or Seq 1D No'56 for LCDR1; Seq ID No:20, Seq ID No26, Seq ID No52, Seq ID No56, Seq ID No64, Seq ID No90, Seq ID No:112 or Seq ID
No:118, in particular Seq ID No'52 or Seq 1D No:58 for LCDR2; and Seq ID No22, Seq ID No:28, Seq 1D No:54, Seq ID No'60, Seq 1D No®B6, Seq 1D No:92, Seq ID Nort14 or Seq 1D No:120, in particular Seq 1D No'54 or Seq ID No60 for LCDRS)

[0579] In another aspect, provided herein are vectors and host-cells comprising nucleic acids encoding antbodies or fragments of the invention
[0580] In certain embodiments, the antibody specifically binds to ane or more single nucleotide polymorphism (SNF) variants of hOXAOL. In an example of any aspect of the invention, the hOX4OL is a trimer of monormers,

[0581] In an aspect, provided herein is a method for decreasing (e.g., by atleast 20,30, 40 50 or 60%, or 70%, 80%, 50%, 95% or >80%) or corpletely inhibiting binding of hOX40L to OX4D in & subject (e g.. a human subject), comprising administering to the subject an effective amount of an antibody or fragment
thereof of the invention that specifically binds to hOX4OL (e.g.,a cell surface-expressed or soluble hOX4OL).

[0582] I an aspect, provided herein is a method of treating or preventing a hOX40L-mediated disease or condition in a subject (¢.., a human subject), the method comprising adrministering to the subject an effective amount of an antibody or fragment thereof of the invention that specifically binds to hOXAOL (e.g.,
& cell surface-expressed or soluble HOX4DL), wherein the disease or condition is treated or prevented by the antibody or fragment. In an example, the method comprises decreasing or inhibiting a hOXADL biological activity, such as secretion of ane, more or all of IL-2, I8, TNF alpha and interferon gamma, in the
subject. In an example, the bislogical activity is selected from the secrefion of ane, more or allof IL-2, TNF alpha and interferan gamma. In an example, the biolagical activity is selected from the secretion of one, more or all of I8, CCL2D and RANTES,

[0583] In an aspect, provided herein is a method of decreasing or inhibiting a hOXA4OL biological activity, such as secretion of ane, more or all of IL-2, IL-8, TNF alpha and interferon gamma, in a subject (e g.. a human subject), the method comprising administering to the subject an effective amount of an antibody
or fragment thereof of the invention that specifically binds to hOX4DL (e.g., a cell surface-expressed or soluble hOXADL), wherein hOXAOL biological activity is decreased by the antbody or fragment. In an example, the biolagical activity is selected from the secretion of ane, more or al of IL-2, TNF alpha and
interferon gamma. In an example, the biolagical activity is selected from the secretion of one, more or all of L8, CCL2D and RANTES.

[0584] The term "about’ or * 3 20%,p 10%, and more p 5% (o 4%, or 3% 01 2%, or, in an example, 1% or less) of a given value or range.

[0585] A5 used herein, "administer” or "administration” refers to the act of injecting or otherwise physically delivering a substance as it exists outside the body (e.g., an anti-hOX4OL antibody provided herein) into a patient, such as by mucosal, intradermal, intravenous, intramuscular delivery andfor any other method
of physical delivery described herein or known in the art. When a dissase, or a symptom thereof, is being treated, administration of the substance typically occurs after the onset of the disease or symptoms thereof. When a disease, or symptoms thereof, are being prevented, adrministration of the substance typically
occurs before the onset of the disease or symptoms thereof

[0586] To determine the percent dentty of two amino acid sequences or of two nucleic acid sequences, the sequences are aligned for optimal comparison purposes (e.., gaps can be introduced in the sequence of a first amino acid or nucleic acid sequence for optimal alignment with a second amino acid o nucleic
acid sequence). The armino acid residues or nucleotides at corresponding amino acid positions or nucleatide postions are then compared. When a postion in the first sequence is occupied by the same amino acid residue or nucleotide as the correspanding postion in the second sequence, then the molecules are
identical at that position. The percent identity between the two sequences is  function of the number of identical positions shared by the sequences (i.e., % identity=number of identical overlapping positionsitotal number of positions<100%). In one embodiment, the two sequences are the same length

[0587] The determination of percent identty between two sequences (e.g., amino acid sequences or nucleic acid sequences) can also be accomplished using a mathematical algorthm. A preferred, non-fmting example of a mathematical algorithm utiized for the comparison of two sequences is the algorithm of
Karlin and Altschul, 1990, Proc. Natl Acad. Sci. U.S.A 67:2264 2288 , modified as in Karlin and Atschul, 1993, Proc. Natl Acad. Sci. U.S.A 90:5873 5677 Such an algorith is incorporated into the NBLAST and XBLAST programs of Altschul et al,, 1990, J. Mol. Biol. 215:403. BLAST nucleotide searches can be
performed with the NBLAST nucleotide program parameters set, e g., for score=100, wordlength=12 to obtain nucleotide sequences homolagous to & nucleic acid molecules of the present invention. BLAST protein searches can be performed with the XBLAST program parameters set, e.g., to score 50,
wordlength=3 to obtain amino acid sequences homolagous to a protein molecule of the present invention. To obtain gapped alignments for comparisan purposes, Gapped BLAST can be utlized as described in Altschul et al, 1997, Nudleic Acids Res. 25:3389 3402, Alternatively, PSI BLAST can be used to perform
an terated search which detects distant relationships between molecules (Id.). When utiizing BLAST, Gapped BLAST, and PS| Blast programs, the default parameters of the respective programs (e.g., of XBLAST and NBLAST) can be used (see, e.g., National Center for Bistechnology Information (NCBI) on the
worldwide web, nchi.nlm nih. gov). Another preferred, non-limiting example of & mathematical algorithm utiized for the comparison of sequences s the algorithm of Myers and Miller, 1968, CABIOS 4:11 17. Such an algorithm is incorporated in the ALIGN program (version 2.0) which is part of the GCG sequence
algnment software package. When utlizing the ALIGN program for comparing amino acid sequences, a PAM120 weight residue table, a gap length penalty of 12, and a gap penalty of 4 can be used

[0588] The percent identity between two sequences can be determined using techniques similar to those described above, with or without alowing gaps. In calculating percent identity, typically only exact matches are counted

[0589] A5 used herein, an “antagonist” or "inhibitor” of NOX4DL refers to a ligand (e.g., antibody or fragment) that is capable of inhibiting or otherwise decreasing one or more of the biological activiies of hOXAOL, such as in a cell expressing hOXAOL or in a cell expressing a hOXADL ligand. For example, in certain
embodiments, antibodies of the invention are antagonist antibodies that inhib or otherwise decrease secretion of CCL20, I8 and/or RANTES from a cell having a cell surface-expressed OX4D when said antibody is contacted with said cell. In some embodiments, an antagonist of hOX4OL (e.g., an antagonistic
antibody of the inventior) may, for example, act by infibiting or otherwise decreasing the activation andior cell signaling pathways of the cell expressing OXAOL, thereby inhibiting a hOXADL-mediated biological activity of the cell the relative to the hOXADL-mediated biological activity in the absence of antagonist. In
certain embodiments, the antibodies provided herein are fully human, antagonistic anti-hOX40L antibodies, preferably fully human, monoclonal, antagonistic antkhOX40L antibodies.

[0590] The term "antibody” and “immunoglobulin® o "lg” may be used interchangeably herein. An antibody or a fragment thereof that specifically bindsto a hOXADL antigen may be cross-reactive with related antigens Preferably, an antibody or a fragment thereof that specifically binds to & hOXADL antigen does ot

cross-react with other antigens (but may optianally cross-react with OXAOL of a different species, e.g., thesus, or murine). An antibody or a fragment thereof that specifically binds to a hOX40L antigen can be identified, for example, by immunoassays, Blacore ™, or other technigues known to those of skill in the art
An antibody o & fragment thereof binds specifically to a hOX4OL antigen when it binds to a hOXAOL antigen with higher affinity than to any cross-reactive antigen as determined using experimental techniques, such as (RIA) and linked assays (ELISAS). Typically 3
specific or selective reaction will be at least twice background signal or noise and more typically more than 10 times background. See, e.g., Paul, ed., 1989, Fundamental Immunology Second Edition, Raven Press, New York at pages 332-336 for a discussion regarding antibody specicity

[0591] Antibodies of the invention include, but are not imited to, synthetic antibodies, monoclonal antibodies, recombinantly produced antibodies, mutispe cific antibodies (including bi-specific antibodies), human antibodies, humanized antibodies, chimeric antibodies, intrabodies, single-chain Fys (scFv) (9.,
including mono specific, bispecific, etc.), camelized antibodies, Fab fragments, F(ab’) fragments, disuffide-linked Fvs (sdFy), antidiotypic (ant-Id) antibodies, and epitope-binding fragments of any of the above. In particular, antibodies of the present invention include imrmunoglobulin mole cules and immunolagically
active portions of immunoglobulin molecules, ie., antigen binding domains or mole cules that contain an antigen-binding site that specifically binds to a hOX4DL antigen (e.g., ane or more cormplementarity determining regions (CDRs) of an antrhOX40L antibody). The antibodies of the invention can be of any type
(e.9..19G. IGE, 1gM, 1D, 1gA and IgY), any class (e.q., 1961, 1962, 1963, 1964, 1gAT and 1gA2, in particular 1gG4), or any subclass (¢.., 1gG2a and 1§G2b) of inmunoglobulin molecule. In preferred embodiments, the hOXADL antibodies are fully human, such as fully human monoclonal hOXADL antibodies. In certain
embodiments, antibodies of the invention are IgG antibodies, or a class (e.q., human 161 or 1gG4) or subclass thereof. In certain embodiments, the antibodies of the invention comprise a human gamma 4 constant region. In another embodiment, the heavy chain constant region does not bind Fe-y receptors, and
e.9. comprises a Leu235GIu mutation. In another embodinent, the heavy chain constant region comprises a Ser228Pro mutation to increase stabilty. In another embodiment, the heavy chain constant region is 19G4-PE

[0592] The term "antigen binding domain ™antigen binding region,” "antigen binding fragment * and similar terms refer to that portion of an antibody which comprises the amino acid residues that interact with an antigen and confer on the binding agent its speciicity and affinty for the antigen (e.g., the
complementariy determining regions (CDRs)). The antigen binding region can be derived from any animal species, such as rodents (¢ ., rabbt, rat o hamster) and humans. Preferably, the antigen binding region willbe of human origin

[0593] As used herein, the term "compostion” is intended to encompass a product containing the specified ingredients (e.g., an antibody of the invention) in, optianally, the specified amounts, as well as any product which resuls, directly or indirectly, from combination of the specified ingredients in, optionally, the
specfied amounts

[0594] In the context of a polypeptide, the term "derivative” as used herein refers to a polypeptide that comprises an amino acid sequence of a hOXAOL polypeptide, a fragment of a hOXADL polypeptide, or an antibody that speciically binds to a hOXADL polypeptide which has been altered by the introduction of
amino acid residue substtutions, deletions or additions. The term "derivative” as used herein also refers to a hOX4OL polypeptide, a fragment of a hOX4DL polypeptide, or an antibody that specifically binds to a hOX4DL polypeptide which has been chemically modified, e.g., by the covalent attachment of any type of
molecule to the polypeptide. For example, but not by way of limitation, a hOX40L polypeptide, a fragment of a hOX4DL polypeptide, or a hOXADL antibody may be chermically modified, e.q., by glycosylation, acetylation, pegylation, phosp . amidation, by known aroups,
proteolytic cleavage, linkage to a cellular ligand or other protein, etc. The derivatives are modiied in a manner that is different from naturally occurring or statting peptide or polypeptides, either in the type or lacation of the mole cules attached . Derivatives further include deletion of one or more chernical groups which
are naturally present on the peptide or polypeptide. A derivative of a hOX4DL polypeptide, a fragment of a hOXADL polypeptide, or a hOXAOL antibody may be chermically modified by chermical modifications using techniques known to those of skill in the art, including, but not linited to specific chemical cleavage,
acetylation, formulation, metabolic synthesis of tunicamycin, etc. Futther, a derivative of a hOX4DL polypeptide, a fragment of a hOXAOL polypeptide, or a hOX4DL antibody may contain one or more non-classical armino acids. A polypeptide derivative possesses a similar or identical function as a hOX4OL
polypeptide, a fragment of a hOX4OL polypeptide, or  hOX4DL antibody de scribed herein

[0595] The term "effective amount” as used herein refers to the amount of a therapy (e.g., an antibody or pharmaceutical composition provided herein) which is sufficient to reduce and/or ameliorate the severty andor duration of a given disease andfor a symptom related thereto. This term also encompasses an
amount necessary for the reduction o amelioration of the advancement or progression of a given disease, reduction or amelioration of the recurrence, development or onset of a given disease, andforto improve or enhance the prophylactic or therapeutic effect(s) of another therapy (e.q..a therapy other than anti-
hOX4DL antibody provided herein). In some embodiments, the effective amount of an antibody of the ivention is from about 0.1 mg/ky (mg of antibody per ky weight of the subject) to about 100 mgfkg. In certain embodiments, an effective amount of an antibody provided therein is about 0.1 mgfkg, about 05
mytky, about 1 mgfky, 3 mosky, 5 matkg, about 10 ma/ky, about 15 mghky, about 20 moskg, about 25 mg/kg, about 30 myky, about 35 morky, about 40 my/ky, about 45 mofky, about 50 mgAkg, about B0 mafky, about 70 mg/ky, about 80 myky about 90 my/kg or about 100 myky (or a range therein). In some
embodiments, "effective amount” as used herein also refersto the amount of an antibody of the invention to achieve a specified result (e.g., inhibition of a hOXADL bilagical activity of a cel, such as inhibition of secretion of CCL20, IL-8 or RANTES, of INF-y, TNF-a or IL-2, in particular INF-y from the cell)

[0596] The term "epitope” as used herein refers to a localized region on the surface of an antigen, such as hOX4OL polypeptide or NOX4DL polypeptide fragment, that is capable of being bound to one or more antigen binding regions of an antibody, and that has antigenic or mmunogenic activity in an animal,
preferably a mammal, and most preferably in a human, thatis capable of eliiting an inmune response. An eptope having immunogenic activity is a portion of a polypeptide that eliits an antibody response in an animal. An epitope having antigenic activiy is a portion of a polypeptide to which an antibody speciiically
binds as determined by any method well known in the art, for example, by the immunoassays described herein Antigenic epitopes need not necessarily be immunogenic. Eptopes usually consist of chernically active surface groupings of molecules such as amino acids or sugar side chains and have specific three
dimensional structural characteristics as well as specific charge characteristics. A region of  polypeptide contributing to an epitope may be contiguous armino acids of the polypeptide o the epitope may come together from two or more non-cortiguous regions of the polypeptide. The epitope may or may not be &
three-dimensional surface feature of the antigen. In certain embodiments, a hOXADL epitope is a three-dimensional surface feature of a hOXAOL polypeptide (e.., in @ timeric form of a hOXADL polypeptide). In other embodiments, a hOX4OL epitope is linear feature of a hOXAOL polypeptide (e.g., in @ timeric form
or monomeric form of the hOX40L polypeptide). Antibodies provided herein may speciically bind to an eptope of the monomeric (denatured) form of hOXAOL, an eptope of the trimeric (native) form of hOX4OL, or both the monomeric (denatured) form and the trimeric (native) form of hOX4OL. In specic
embodiments, the antibodies provided herein specifically bind to an epitope of the trimeric form of hOXADL but do not specifically bind the monomeric form of hOX4OL.

[0597] The term "excipients” as used herein refers to inert substances which are commonly used as a diluent, vehicle, preservatives, binders, or stabilizing agent for drugs and includes, but not fmted to, proteins (e.g., serurm alburnin, etc), amino acids (e.., aspartic acid, glutamic acid, lysine, arginine, glycine,
histidine, etc.), fatty acids and phospholipids (e.g., alkyl sulfonates, caprylate, ete.), surfactants (e.g., SDS, polysorbate, nonionic surfactant, etc), saccharides (e.g.. sucrose, maltose, trehalose , etc.) and polyols (e.q., mannitol, sorbitol, ete.). See, also, Remington's Pharmaceutical Sciences (1990) Mack Publishing
Co., Easton, Pa

[0598] In the contest of a peptide or polypeptide, the term "fragment” as used herein refers to a peptide or polypeptide that comprises less than the full length amino acid sequence. Such a fragment may arise, for example, from a truncation at the amino terminus, a runcation at the carboxy terminus, and/or an
intemal deletion of a residue(s) from the amino acid sequence. Fragments may, for example, resul from atermative RNA splicing or from in vivo protease activity. In certain embodiments, hOX40L fragments include polypeptides comprising an amino acid sequence of at least 5 contiguous amino acid residues, at
least 10 contiguous amino acid residues, at least 15 contiguous amino acid residues, at least 20 contiguous amino acid residues, at least 25 contiguous amino acid residues, t least 40 contiguous amino acid residues, at least 50 contiguous armino acid residues, at least BO contiguous amino residues, at least 70
contiguous armino acid residues, at leastBO contiguous amino acid residues, at least 80 contiguous amino acid residues, at least contiguous 100 amino acid residues, at least 125 contiguous amino acid residues, at least 150 contiguous amino acid residues, at least 175 contiguous amino acid residues, at least 200
contiguous armino acid residues, or at least 250 contiguous amino acid residues of the amino acid sequence of a hOXA0L polypeptide o an antibody that specifically binds to a hOXADL polypeptide. In a specific embodiment, a fragment of a hOXAOL polypeptide or an antibody that specifically binds to a hOX4OL
antigen retains atleast 1, at least 2, or at least 3 functions of the polypeptide or antibody.

[0599] The terms "fully human antibody” or "human antibody” are used interchangeably herein and refer to an antibody that comprises a human variable region and, most preferably a human constant region. In specific ermbodiments, the terms refer to an antibody that comprises a variable region and constant
region of hurnan origin. "Fully human” anti-hOX40L antbodies, in certain embodiments, can also encompass antibodies which bind hOX40L polypeptides and are encoded by nucleic acid sequences which are naturally occurring somatic variants of human germiine immunoglobulin nucleic acid sequence. In a
specific embodiment, the anti-hOX40L antibodies provided herein are fully human antibodies. The term "fully human antibody” includes antibodies having variable and constant regions corresponding to human germiine immunoglobulin sequences as described by Kabat et al. (See Kabat et al. (1991) Sequences of
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Proteins of Immunolagical Interest, Fifth Edition, U.S. Department of Health and Human Services, NIH Publication No. 91-3242). Exemplary methods of producing fully human antibodies are provided, e.g., in the Examples herein, but any method known in the art may be used

[0600] The phrase "recombinant human antibody” includes huran antibodies that are prepared, expressed, created or isolated by recombinant means, such as antibodies expressed using a recombinant expression vector ransfected into a host cel, antibodies isolated from a recombinant, cormbinatarial human
antibody library, antibodies isolated from an animal (e.g., @ mouse or cow) that is ransgenic andfor transchromosormal for human immunoglobulin genes (see e.g., Taylor, L. D. et al. (1992) Nucl. Acids Res 20:6287-5295) or antibodies prepared, expressed, created or isolated by any other means that ivolves
splicing of human immunoglobulin gene sequences to other DNA sequences. Such recorbinant human antibodies can have variable and constant regions derived from human germiine immunoglobulin sequences (See Kabat, E A et al (1991) Sequences of Proteins of Immunological Interest, Fifth Edition, U5
Department of Health and Human Services, NIH Publication No. §1-3242). In certain embodiments, however, such recombinant human antibodies are subjected to i vitro mutagenesis (or, when an animal transgenic for human lg sequences is used, in vivo somatic mutagenesis) and thusthe armino acid sequences
ofthe VH and VL regions of the recombinant antibodies are sequencesthat, while derived from and related to human germline VH and VL sequences, may not naturally exist within the human antibody germline repertoire in vivo.

[0601] The term "fusion protein” as used herein refers to a polypeptide that comprises an amino acid sequence of an antibody and an amino acid sequence of a heterologous polypeptide or protein (ie., a polypeptide or protein not normally a part of the antibody (e.., a non-anti-hOX40L antigen antibody). The
term “fusion” when used in relation to hOX40L or to an anti-hOX40L antibody refers to the joining of & peptide or polypeptide, or fragment, variant andior derivative thereof, with a heterologous peptide or polypeptide. Preferably, the fusion protein retains the biological activity of the HOXA4OL or anti-hOXADL antibody.
In certain embodiments, the fusion protein comprises a hOXAOL antibody VH domain, VL domain, H CDR (one, two or three VH CDRS), andfor VL CDR (sne, two or three YL CDRs), wherein the fusion protein specifically binds to a hOXADL epitope

[0602] The term "heavy chain® when used in reference to an antibody refers to five distinct types, called alpha (x), delta (), epsion (&), gamma (y) and mu (1), based on the amino acid sequence of the heavy chain constant domain. These distinct types of heavy chains are well known and give rise to five classes of
antibodies, lgA, 19D, 1GE. 196 and IgM, respectively, including four subclasses of IgG, namely 1961, 1gG1, 1953 and 1gG4. Preferably the heavy chain is a human heavy chain. In one exarple, the heavy chain is a disabled 19G isotype, e.9. a disabled IgG4. In certain embodiments, the antibodies of the invention
comprise a human gamma 4 constant region. In another embodiment, the heavy chain constant region does not bind Fe-y receptors, and e.g. comprises a Leu235Glu mutation. In another embodiment, the heavy chain constant region comprises a Ser228Pro mutation to increase stabilty. In another embodiment,
the heavy chain constant region is 1gG4-PE

[0603] The term "host" as used herein refers to an animal, preferably a mammal, and most preferably a human

[0604] The term "host cell as used herein refers to the particular subject cell ransfected with a nucleic acid molecule and the progeny or potential progeny of such a cell Progeny of such a cell may not be identical to the parent cel transfected with the nucleic acid molecule due to mutations or environmental
influences that may occur in succeeding generations or integration of the nucleic acid molecule into the host cell genome

[0605] The term ‘imrmunomodulatory agent” and variations thereof including, but not limited to, immunomodulatory agents, as used herein refer to an agent that modulates a host's immune system. In certain agentis an agent. In certain other
an agent is an agett. In accordancs with the invention, an immunomodulatory agent used in the combination therapies of the invention does ot include an ant-hOX4OL antbody o anugen binding fragment, Immunomodulatory agents include, but are not imited to, small
molecules, peptides, polypeptides, proteins, fusion proteins, antibodies, inorganic molecules, mimetic agents, and organic molecules

[0606] As used herein, the term "in combination” in the context of the administration of other therapies refers to the use of more than one therapy. The use of the term "in combination” does not restrict the order in which therapies are administered to a subject with a disease. A first therapy can be administered
before (e.g.,1 minute, 45 minutes, 30 minutes, 45 minutes, 1 hour,2 hours, 4 hours, & hours, 12 hours, 24 hours, 48 hours, 72 hours, 96 hours, 1 week, 2 weeks,3 weeks, 4 weeks, 5 weeks, 6 weeks, B weeks, or 12 weeks), concurrently, or after (e.g., 1 minute, 45 minutes, 30 minutes, 45 minutes, 1 hour,2 hours,
4hours,6 hours, 12 hours, 24 hours, 48 hours, 72 hours, 96 hours, 1 week, 2 weeks, 3 weeks, 4 weeks, 5 weeks, 6 weeks, B weeks, or 12 weeks) the adrministration of a second therapy to a subject which had, has, o is susceptible to a hOX4DL-mediated disease. Any addtionaltherapy can be administered in any
order with the other additional therapies. In certain embodiments, the antibodies of the invention can be adrministered in combination with ane or more therapies (e.g., therapies that are not the antibodies of the invention that are currently administered to prevent, treat, manage, andior ameliorate a hOX4DL-
mediated disease. Non-limiting examples of therapies that can be administered in combination with an antibody of the invention include analgesic agents, anesthetic agents, antibiotics, o immunomodulatory agents or any other agent listed in the U.S. Pharmacopoeia and/or Physician's Desk Reference

[0607] An “isolated” o "purfied” antibody is for example substantally free of cellular material o other contaminating proteins from the cell or tissue source from which the antibody is derived, or substantially free of chemical precursors or other chemicals when chemically synthesized. The language "substantially
free of cellular material” includes preparations of an antibody in which the antibody is separated from cellular components of the cells from which it is isolated or recombinantly produced. Thus, an antibody that is substantially free of cellular material includes preparations of antibody having less than about 30%,
20%, 10%, or 5% (by dry weight) of heterologous protein (also referred to herein as a "contaminating protein’). When the antibody is recombinantly produced, itis also preferably substantially free of culture mediurn, i.e., culture medium repre sents less than about 20%, 10%, or 5% of the volume of the protein
preparation. When the antibody is produced by chemical synthesis, it is preferably substantially free of chermical precursors or other chemicals, i.e., it is separated from chermical precursors or other chemicals which are invalved in the synthesis of the protein. Accordingly such preparations of the antibody have less
than about 30%, 20%, 10%, 5% (by dry weight) of chermical precursors or compounds other than the antibody of interest. In a preferred embodiment, antibodies of the invention are isolated o purified

[0608] 2n “isolated” nucleic acid molecule is one which is separated from other nucleic acid molecules which are presentin the natural source of the nucleic acid molecule. Moreaver, an ‘isolated” nucleic acid molecule, such as a cDNA molecule, can be substantially free of other cellular material, or culture medium
when produced by recombinant techriques, or substantially free of chemical precursors or other chermicals when chermically synthesized. In a specific embodiment, a nucleic acid molecule(s) encoding an antibody of the invention is isolated o purified.

[0609] The term “human OX4OL." "hOX40L" or "hOXADL polypeptide” and simiar terms refers to the polypeptides (‘polypeptides.” “peptides” and "proteins” are used interchangeably herein) comprising the amino acid sequence in the sequence lising and related polypeptides, incliding SNP variants thereof.
Related polypeptides include allelic variants (e.., SNPvariants); splice variants; fragments; derivatives; substitution, deletion, and insertion variants; fusion polypeptides; and interspecies homologs, preferably, which retain hOX4OL activity and/or are sufficient to generate an ant-hOX4OL immune response. Also
encompassed are soluble forms of HOX4OL which are sufficient to generate an ant-hOX4OL immunological response. As those skiled in the art wil appreciate, an anti-hOX4OL antibody of the invention can bind to a hOX4DL polypeptide, polypeptide fragment, antigen, andior epitope, as an epitope s part of the
larger antigen, which is part of the larger polypeptide fragment, which, in turn, is part of the larger polypeptide hOXADL can exist in a trimeric (native) or monomeric (denatured) form

[0610] The terms "Kabat nurnbering,” and lie terms are recognized in the art and refer to a system of numbering amino acid residues which are more variable (ie. hypervariable) than other arino acid residues in the heavy chain variable regions of an antibody, or an antigen binding portion thereof (Kabat et al
(1971) Ann. NY Acad. Sci. 190:382-391 and, Kabat et al (1991) Sequences of Proteins of Immunological Interest, Fifth Edition, U.S. Department of Health and Human Services, NIH Publication No. 91-3242). For the heavy chain variable region, the hypervariable region typically ranges from amino acid positions 31
1035 for CDR1, armino acid positions 50 to 85 for CDR2, and armino acid postions 95 to 102 for CDR3

[0611] The term "monoclonal antbody” refers to an antibody obtained from a population of homogenous or substantially homogenesus antibodies, and each monoclonal antibody will typically recognize a single epitope on the antigen. In preferred embodiments, a "monoclonal antibody,” as used herein, is an
antibody produced by a single hybridoma or other cell, wherein the antibody specifically binds to only a hOX4DL epitope as determined, e.g., by ELISA or other antigen-binding or competitive binding assay known in the art or in the Examples provided herein. The term "monoclonal” is not limited to any particular
method for making the antibody. For example, monoclonal antibodies of the invention may be made by the hybridoma method as described in Kohler et al; Nature, 256:495 (1975) or may be islated from phage libraries using the techniques as described herein, for exarmple. Other methods for the preparation of
clonal celllines and of monoclonal antibodies expressed thereby are well known in the art (see, for example, Chapter 11 i Short Protocols in Molecular Biology, (2002) 5th Ed. Ausubel etal., eds. . John Wiley and Sons, New York). Other exemplary methods of producing other monoclonal antibodies are provided in
the Exarples herein

[0612] The term "naturally accurring” or "native” when used in conne ction with biological materials such as nucleic acid molecules, polypeptides, host cells, and the like, refers to those which are found in nature and not manipulated by a human being
[0613] The term "pharmaceutically acceptable” as used herein means being approved by a regulatory agency of the Federal or a state government, or listed in the U.S. Pharmacopeia, European Pharmacapeia or other generally recognized Pharmacopeia for use in animals, and more particularly in humans

[0614] *Polyclonal antibodies” as used herein refers to an antibody population generated in an mmunogenic response to a protein having many eptopes and thus includes a variety of diferent antibodies directed to the same and to different epitopes within the protein. Methods for producing polyclonal antibodies
are known in the art (See, e.g., see, for example, Chapter 11 in: Short Frotocols in Molecular Biology, (2002) Sth Ed ., Ausubel et al., eds., John Wiy and Sons, New York)

[0615] As used herein, the term "polynucleatide,” "nucleotide,” nucleic acid” nucleic acid moleculs” and other similar terms are used interchangeable and include DNA, RNA, mRNA and the like.

[0616] A5 used herein, the terms "prevent,” preventing " and "prevention” refer to the total or partial inhibition of the development, recurrence, onset or spread of a hOX40L-me diated disease and/or symptom related thereto, resulting from the administration of a therapy or combination of therapies provided herein
(e.9., a combination of prophylactic o therapeutic agents, such as an antibody of the inventior)

[0617] As used herein, the term "prophylactic agent® refers to any agent that can totally or partially inhibit the development, recurrence, onset or spread of a hOX40L-mediated disease andfor symptom related thereto in a subject. In certain embodiments, the term "prophylactic agent” refers to an antibody of the
invention. In certain other embodiments, the term "prophylactic agent” refers to an agent other than an antibody of the invention. Preferably, a prophylactic agent is an agent which is known to be useful to or has been or is currently being used to prevent a hOX4OL-mediated disease andfor a symptom related
thereto or impede the onset, development, progression and/or severity of a hOXAOL-mediated disease and/or a symptor related thereto. In specific embodiments, the prophylactic agentis a fully human ant-hOXADL antibody, such as a fully human ant-hOX40L monoclonal antibody.

[0618] In an embodiment, the prophylaxis prevents the onset of the disease or condition or of the symptoms of the disease or condition. In one embodiment, the prophylactic treatment prevents the worsening, or anset, of the disease or condition. In one embodiment, the prophylactic treatment prevents the
worsening of the disease or condition

[0619] I another erbodiment, an ant- OX40L antibody of the invention is (e.. before or atransplant, e g. blood or organ transplant). In another embodiment, said antibody is administered at a dose of about5-10 mrky (2.9 at about® mghkg). In another embodiment,
said antibody is administered at a dose selected from about 0.1 mg/kg, about 0.5 mgkg, about 1 my/ky, 3 mofky, 5 mgAkg, about 10 ma/ky, about 15 mgfky, about 20 ma/ky, about 25 mgfkg, about 30 mgAy, about 40 mofky, about 50 mgkg, about 60 mg/kg, about 70 mofky, about 60 mg/ky about 90 mafky of
about 100 mg/kg., in particular about 1 mg/kg, or about3 moky

[0620] In another embodiment, said antibody is administered 1-4 days before transplant (e.g. of blood or organs), e.g. 1-3 days before transplant or 1-2 days before transplant. In ancther embodiment, said antbody is administered weeMy, bi-weekly or monthly following transplant, e.g. biweekly. In a further
embodiment, said antibody is administered intravenously prophylactically 1-3 days before transplant at a dose of about 5-10 mtkg (e.g. about & mg/ky) and then intravenously, bi-weekly at a dose of about5-10 mo/ky (e.g. about B ma/ky)

[0621] In another embodiment, the patient is montored periodically post-transplant, for the presence of a biomarker predictive for the development of transplant rejection or of GvHD (e.g. acute GvHD), and the ant-OX4DL antibody of the invention is adrministered once the biomarker levels are such that the patient
is determined to be at risk of developing transplant rejection or of GYHD (e.g. acute GvHD). This strategy would avoid unnecessary dosing of drug and unnecessary suppression of the immune system. Examples of biomarkers which may be useful as predictive biomarkers of actue GvHD may be those identfied in
Levine etal ,"Aprognostic score for acute graft-versus-host disease based on biomarkers: a mulicentre study’, Lancet Haematol 2015; 2:21-29. These biomarkers include, but are not limited to TNFR1, ST-2, elafin and IL2Ra and Reg3a

[0622] A region of a hOXADL contributing to an epitape may be contiguous amino acids of the polypeptide or the epitope may come tagether from two or mare non-contiguous regions of the polypeptide. The epitope may o may not be a three-dimensional surface feature of the antigen. A localized region on the
surface of a hOXAOL antigen that is capable of eliciing an immune response is a hOXAOL epitope. The epitope may of may not be a three-dimensional surface feature of the antigen

[0623] A"hOX40L-mediated disease” and *hOX4OL-mediated condition” are used interchangeably and refer to any disease or condition that is completely or partially caused by or is the result of hOXAOL. In certain embodiments, hOX4OL is aberrantly (e.g.. highly) expressed on the surface of a cell In some
embodiments, hOXADL may be aberrantly upregulated on a particular celltype. In other embodiments, normal, aberrant or excessive cell signaling is caused by binding of hOX4DL to a hOXADL ligand. In certain embodiments, the hOXADL ligand is OX40, for example, that is expressed on the surface of a cell, such
as a colonic epithelial cell. In certain embodiments, the hOX4DL-mediated disease is an inflammatory bowel disease (IBD), such as Crohn's disease (CD) or ulcerative coltis (UC). In other embodiments, the hOX4OL-mediated disease is graft-versus-host disease (GVHD). In other embodiments, the hOX4DL-
mediated disease is selected from pyoderma gangrenosum, giant cell arteritis, Schnitzler syndrome, norv-infectious scleritis and uveitis (nor-infectious/autoimmune andfor systermic). In other embodiments, a hOX4DL mediated disease o condition selected from an autoimmune disease or condition, a systernic
inflammatory disease or condition, or transplant rejection; for example inflammatory bowel disease (BD), Crohn's disease, theumatoid arthrits, transplant rejection, allogeneic transplant rejection, graft-versus-host disease (GvHD), ulcerative coltis, systernic lupus erythematosus (SLE), diabetes, uveitis, ankylosing
spondylits, contact hypersensitivty, muliple sclerosis and atherosclerosis, in particular GvHD

[0624] The terms "hOXA4DL receptor” or *hOX4OL binding receptor” are used interchangeably herein and refer to a receptor polypeptide that binds to hOXAOL. In specific embodiments, the hOX4DL receptor is HoxdD. In some embodiments, the hOXADL receptor is expressed on the surface of a cel, such as a
colonic epithelial cell; or on graft or transplant tissue or on host tissue,

[0625] As used herein, the terms "subject’ and "patient” are used interchangeably. As used herein, a subject is preferably a mammal such as a non-primate (e.g., cows, pigs, horses, cats, dogs, rats, etc) or a primate (e g., monkey and human), most preferably a human. In one embodiment, the subject is &
marmal, preferably a human, having a hOXADL-mediated disease. In another embodiment, the subject is a mammal, preferably a human, at risk of developing a hOXAOL-mediated disease

[0626] As used herein “substantially all refers to refers to at least about 60%, at least about 70%, at least about 75%, at least about 80%, at least about 85%, at least about 90%, at least about 95%, at least about 98%, at least about 99%, or about 100%

[0627] The term "substantially free of surfactant” as used herein refers to a farmulation of an antibady that specically binds to a hOX4OL antigen, said formulation containing less than 0.0005%, less than 0.0003%, or less than 0.0001% of surfactants and/or less than 0.0005%, less than 0.0003%, or less than
0.0001% of surfactants.

[0628] The term "substantially free of salt” as used herein refers to  formulation of an antibody that specifically binds to  hOX4OL antigen, said formulation containing less than 0.0005%, less than 0.0003%, or less than 0.0001% of inarganic salts.

[0629] The term "surfactant’ as used herein refers to organic substances having amphipathic structures; namely, they are composed of groups of opposing solubilty tendencies, typically an oi-soluble hydrocarbon chain and a water-soluble ionic group. Surfactants can be classified, depending on the charge of the
surface-active moiety, into aniornic, cationic, and nonionic surfactants. Surfactants are often used as wetting, emulsifying, solubllizing, and dispersing agents for various pharmaceutical compositions and preparations of biological materials.

[0630] As used herein, the term "tag” refers to any type of moiety that is attached to, e.g., a polypeptide and/or a polynucleotide that encodes a hOX4DL or hOX4OL antibody or antigen binding fragment thereof. For example, a polynucleatide that encodes a hOX4DL, hOX40L antibody or antigen binding fragment
thereo can contain one or more additional tag-encoding nucleotide sequences that encode a, e.g., 3 detectable moiety or a moisty that aids in affinity purfication. When translated, the tag and the antibody can be in the form of a fusion protein. The term "etectable” or “detection” with reference to a tag refers to
anytag thatis capable of being visualized or wherein the presence of the tag is otherwise able to be determined and/or measured (e.., by quantitation). Anon-imiing exarple of a detectable tag is a fluorescent tag

[0631] As used herein, the term therapeutic agent” refers to any agent that can be used in the treatrment, management or amelioration of a hOX4OL-mediated disease and/or a symptom related thereto. In certain embodinents, the term therapeutic agent” refers to an antibody of the invention. In certain other
embodiments, the term "therapeutic agent” refers to an agent other than an antibody of the invention. Preferably, a therapeutic agent is an agent which is known to be useful for, or has been or is currently being used for the treatment, management or amelioration of a hOXAOL-mediated disease o one or more
symptoms related thereto. In specifc embodiments, the therapeutic agent s a fully human anti-hOX4OL antibody, such as a fully human ant-hOX40L monoclonal antibo dy.

[0632] The combination of therapies (e.g., use of prophylactic o therapeutic agents) which is more effective than the additive effects of any two or more single therapy. For example, a synergistic effect of a combination of prophylactic and/or therapeutic agents permits the use of lower dosages of one or more of the
agents andfor less frequent administration of said agents to a subject with a hOX40L-me diated disease. The ability to utilize lower dosages of prophylactic or therape utic therapies and/or to administer said therapies less frequently reduce s the toxicity associated with the administration of said therapies to a subject
without reducing the efficacy of said therapies in the prevention, management, treatment or amelioration of a hOX40L-me diated disease. In addiion, a synergistic effect can result in improved efficacy of therapies in the prevention, or in the management, treatment or amelioration of a hOX40L-mediated disease,
Finally, synergistic effect of a combination of therapies (e.., prophylactic or therapeutic agents) may avoid or reduce adverse or unwanted side effects associated with the use of any single therapy

[0633] In ane embodiment, the combination comprises an anti-OX4DL antibody of the invention and a further therapeutic agents independently selected from the group consisting of rapamyein (sirolimus), tacrolimus, ciclosporin, (ey mofetil, anti-
€028 antibodies, antL121L-23 antibodies (e.g. ustekinumab), ants-CD20 antibodies (e.g rtuximab), ant-CD0 antbodies (e.g. brentuximab), CTLAA-FC molecules (e.. abatacept), CCRS raceptor antagonists (e.g. maraviroc), ant CDAGL antibodies, ant-VLAA antibodies (e.g. natalzumab), ants LFAT antibodies,
fludarabine, ant-CD52 antbodies (e.g. alertuzumab), anti-CD45 antibodies, h globulins, pl C5 antibodies (e.g. eculizumab), anti-a4b7 integrin antibodies (e.g. vedolizumab), antiIL6 antibodies (e.g. tocilizumat), ant1L2R antibodies (e g. basiixumab), anti-CD25
antibodies (s.g. daclzumat), anti-TNFa / TNFa-Fe molecules (s.. etanetcept, adaimumab, nflximab, golimumab or cerolizumab pegal and Vbrinostat. In another embodiment the combination comprises an ant-OXAGL antibody of the invention and a urther therapeutic agents indspendentl selected from the
group consisting of rapamycin (sirolimus), tacrolimus, ciclosporin, (ey . . mofetil, anti-CD28 antibodies, CTLAA-Fe molecules (e.g. abatacept), anti-CDADL antibodies, ant-LFAT antibodies, anti-CD52 antibodies (e.9. alemtuzumab), cyclophosphamide
and anti-thymocyte globulins.

[0634] In some embodiments the combination comprises an ant-OX40L antibody of the invention and further therapeutic agents independently selected from the group consisting of calcineurin inhibitors (e.g. tacrolimus, ciclosporin), mT OR inhibitors (e.g. raparmycin (sirolimus)), and antiprolferative agents (e.g
mycophenolate mofetil, cyclophospharmide).

[0635] In further embodinents the corbination comprises an anti-OX4DL antibody of the invention and further therapeutic agents independently selected from the group consisting of mmunosuppressants that modulate IL-2 signaling (e.g. tacrolimus, ciclosporin, rapamyein (sirolimus), and anti-CD25 antibodies
(e.9. basiixumab, daclizumak)

[0636] Without being bound by theary, it is thought that the mechanism of action of an anti-OXADL antibody of the invention is cormplementary to further therape utic agents which modulate immune function. In particular, agents that modulate 1L-2 signaling or that inhibit IL-2/IL-2R-mediated T cell profferation may
synergistically combine with an ant-OX40L antibody resulting in greater immune modulation than would be observed with either agent alone. As shown in Examples 7 and @ hereinbelow, both tacrolimus and rapamycin display inmune modulating actiity Tacrolimus and rapamycin are both agents which are known
to modulate IL-2 signalling. In particular, rapamycin is known to actas an mTOR inhibitor, which reduces IL-2 and IL2R transeription, and inhibits cel cycle progression evoked by IL2R activation, but there may be other me chanisms on prolferation of T cells by which mTOR inhibitors may function (Thormson et al,
Nat. Rev. Imrmunol., 2009, 9(5), 324-337; Scheffert & Raza,J. Thorac. Dis., 2014, 6(8), 1039-1053). Figure 6 herein shows that the mechanism of an anti-OX40L antibody is different with regards to Tscrm population to both these agents, and Figure 7 shows a synergistic effect on survival of an ant-OX4DL antibody
of the invention in combination with rapamycin. Itis therefore thought that other agents having a similar me chanism of action to rapamycin and/or tacrolimus will also result in a synergistic effect when used in combination with the ant-OX40L antibodies of the invention

[0637] In one embodiment, the combination comprises an ant-OX40L antibody of the invention and rapam yein (sirolimus)
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[0638] In one embodiment, the combination comprises an anti-OXADL antibody of the invention and tacrolimus In one embodiment, the combination comprises an ant-OX4OL antibody of the invention and a combination of tacrolimus and methotrexate. In another embodiment, the combination comptises an anti
OX40L antibody of the invention and ciclosporin. In another embodiment, the combination comprises an ant-OX40L antibody of the invention and ciclosporin and methotrexate. In another embodiment, the corbination comprises an anti-OX40L antibody of the invention and cyclophospharmide. In another
embodiment, the combination comprises an ant-OX40L antibody of the invention and mycophenolate mofeti

[0639] As used herein, the term "therapy” refers to any protocol, method andior agent that can be used in the prevention, managerment, reatment andfor amelioration of a hOX4DL-mediated dissase (e.g., IBD or GVHD). In certain embodiments, the terms "therapies® and "therapy” refer to a biological therapy,
supportive therapy, andior other therapies useful in the prevention, managerment, treatment andfor amelioration of a hOXADL-mediated disease known to one of skil in the art such as medical personnel

[0640] A5 used herein, the terms "treat” "reatrment” and "treating” refer to the reduction or amelioration of the progression, severity, andior duration of a hOXADL-mediated disease (e.g., IBD or GVHD) resulting from the administration of one or more therapies (including, but not imited to, the administration of ane
or more prophylactic or therapeutic agents, such as an antbody of the invention). In specific embodiments, such terms refer to the reduction or inhibitian of the binding of hOX4DL to OX40, the reduction or inhibition of the production or secretion of CCL20 from a cell expressing HOX4D or hOX40L, the reduction or
inhibition of the production or secretion of IL6 from a cell expressing HOX4D or hOX4DL, the reduction or inhibition of the production or secretion of RANTES from a cell expressing hOX4D or hOX4DL., and/or the infibition or reduction of one or more symptoms associated with a HOX40L-mediated disease, such as
an 18D or GVHD. In specific embodinents, such terms refer to the reduction or inhibition of the binding of hOX4OL to OXAD, the reduction o infibition of the production or secretion of INF-y from a cell expressing hOX4Q or hOXADL, the reduction or inhibition of the production or secretion of TNF-a from a cell
expressing hOX4D or hOX40L, the reduction or inhibition of the production or secretion of IL-2 from a cell expressing hOX4D or hOX4OL, and/or the inhibition or reduction of one or more symptoms associated with a hOX40L-me diated disease, such s an 1BD or GVHD (in particular GvHD). In an example, the cellis
& human cell. In specific embodiments, a prophylactic agentis a fully human anti-hOX40L antibody, such as a fully human anti-hOX4DL monoclonal antibody.

[0641] The term "variable region” or *variable domain” refers to a portion of the OXADL and heavy chains, typically about the amino-terminal 120 to 130 armino acids in the heavy chain and about 100 to 110 amino acids in the light chain, which differ extensively in sequence amang antibodies and are used in the
binding and specificity of each particular antibody for its particular antigen. The variability in sequence is concentrated in those regions called complime ntarily determining regions (CDRs) whie the more highly conserved regions in the variable domain are called framework regions (FR). The CDRs of the OX40L and
heavy chains are primarily responsible for the interaction of the antibody with antigen. Numbering of amino acid positions used herein is according to the EU Index, as in Kabat et al. (1991) Sequences of proteins of immunological interest. (U.S. Department of Health and Human Services, Washington, D.C.) Sth ed
('Kabat etal”). In preferred embodiments, the variable region is a human variable region

Antibodies

[0642] Antibodies of the invention include, but are not imited to, synthetic antibodies, monoclonal antibodies, recombinantly produced antibodies, mutispe cific antibodies (including bi-specific antibodies), human antibodies, humanized antibodies, chimeric antibodies, intrabodies, single-chain Fys (scFv) (9.,
including monospecific, bispecific, etc.), camelized antibodies, Fab fragments, F(ab) fragments, disulfide-linked Fvs (sdFy), anti-idiotypic (ant1d) antibodies, and epitope-binding fragments of any of the above

[0643] In particular, antibodies provided herein include molecules and active portions of molecules, i.e., molecules that contain an antigen binding site that specifically binds to & hOX4OL antigen. The immunoglobulin molecules provided herein can be of any type
(2.9, 195, I9E. IgM, gD, IgAand Ig¥), class (2.., 1961, 1962, 1963, 1964, IgAl and 1gA2) or subdlass of immunoglobulin molecule. In a specific embodiment, an antibody provided herein is an 1gG antibody, preferably an 1gG1 or lyG4. In certain embodinents, the antibodies of the invention comprise a human
gamma 4 constant region. In another embodiment, the heavy chain constant region does not bind Fe-y receptors, and e.g. comprises & Leu235GIu mutation. In another embodiment, the heavy chain constant region comprises a Ser228Pro mutation to increase stability. In another embodiment, the heavy chain
constant region is 1§G4-PE

[0644] Variarts and derivatives of antibodies include antibody fragments that retain the abilty to speciically bind to an epitope. Preferred fragments include Fab fragments; Fab’ (an antibody fragment containing a single anti-binding domain comprising an Fab and an additional portion of the heavy chain through the
hinge region); F(ab’)2 (two Fab’ molecules joined by interchain disuffide bonds in the hinge regions of the heavy chains; the Fab’ molecules may be directed toward the same or different epitopes); a bispecific Fab (a Fab molecule having two antigen binding domains, each of which may be directed to a different
epitope): a single chain Fab chain comprising a variable region, also known as, a Fv; & disuffide-linked Fy, or dsFy; a camelized VH (the variable, antigen-binding determinative region of a single heavy chain of an antibody in which some amino acids at the VH interface are those found in the heavy chain of
naturally occurring camel antibodies):; a bispecific sFv (a sFy or a dsFv molecule having two antigen-binding domains, each of which may be directed to a different epitope); a diabody (a dimerized sFy formed when the VH domain of a first sy assembles with the VL domain of a second sFy and the VL domain of
the first sFv assembles with the VH domain of the second sFy; the two antigen-binding regions of the diabody may be directed towards the same or different epitopes); and a triabody (a trimerized sFv, formed in a manner similar to a diabody, but in which three antigen-binding domains are created in a single
complex; the three antigen binding domains may be directed towards the same or diferent epitopes). Derivatives of antibodies also include one or more CDR sequences of an antibody combining ste. The CDR sequences may be linked together on a scaffold when two or more CDR sequences are present. In
certain embodiments, the antibody to be used with the invention comprises a single-chain Fy ("scFv"). scFys are antibody fragments comprising the VH and VL domains of an antibody, wherein these domains are presentin a single polypeptide chain. Generally, the scFv polypeptide further comprises a polypeptide
linker betwe en the VH and VL domains which enables the scFy to form the desired structure for antigen binding. For a review of scFvs see Pluckthun in The Pharmacalagy of Monoclonal Antibodies, vol. 113, Rosenburg and Moore eds. Springer-Verlag, New York, pp. 269-315 (1994)

[0645] The antibodies of the invention may be from any animal origin including birds and mammals (e.g., human, murine, donkey, sheep, rabbi, goat, guinea pig, camel, horse, o chicken). In certain embodiments, the antibodies of the invention are hurman or humanized monoclnal antibodies. As used herein,
"human" antibodies include antibodies having the amino acid sequence of a human immunoglobulin and include antibodies isolated fram human immunoglobulin liraries or from mice that express antibodies fram human genes.

[0646] In preferred erbodiments, the antibodies of the invention are fully hurman antibodies, such as fully human antibodies that specifically bind a hOXAOL polypeptide, a hOXADL polypeptide fragment, or a HOXAOL epitope. Such fully human antibodies would be advantageous over fully mouse (or other full or
partial non-hurman species antibodies), humanized antibodies, or chimeric antibodies to minimize the development of unwanted o unneeded side effects, such as immune responses directed toward non-fully human antibodies (e.g., ant-hOX4DL antibodies derived from other species) when administered to the
subject

[0647] The antibodies of the present invention may be monospecific, bispecific, tispeciic or of greater mulispeciicity. Mukispeciic antbodies may be specific for different epitopes of a hOXA4OL polypeptide or may be specific for both a hOXADL polypeptide as well as for & heterologous epitope, such as &
heterologous polypeptide or solid support material. In preferred erbodiments, the antibodies provided herein are monospeciic for a given epitope of a hOXAOL polypeptide and do not specifically bind to other epitopes

[0648] Also provided herein is a B-cell (e g.. an immortalised B-cel) or a hybridoma that produces an antrhOX40L antibody or fragment described herein

[0649] I certain erbodiments, an isolated antibody is provided herein that specifically binds to a hOXADL epitape wherein the binding to the hOX4DL eptope by the antibody is compettively blacked (e.g., in a dose-dependent manner) by an antibody or fragment of the invention. The antibody may of may not be &
fully human antibody. In preferred embodiments, the antibody is a fully human monoclonal ant-hOXADL antbody, and even more preferably a fully human, monoclanal, antagonist antrhOX40L antibody. Exemplary competitive blocking tests that can be used are provided in the Examples herein

[0650] In some embodinents, the antibody or fragment of the invention competes (e.g., in a dose-dependent manner) with OX4D Receptor (or a fusion protein thereof) for binding to cell pressed hOXADL. In other . the antibody or fragment of the invention competes (e.g., in a dose-
dependent manner) with OX40 Receptor (or a fusion protein thereof) for binding to soluble hOX4OL. Exermplary competitive binding assays that can be used are provided in the Examples herein. In one ermbodiment, the antibody o fragment partially or completely inhibits binding of hOXAD to cell surface-expre ssed
OX4OL, such as hOXA4DL. In another embodiment, the antibody partially or completely inhibits binding of hOX40 to soluble hOXADL. In some embodiments, the antibody or fragment partally or completely inhibis the secretion of CCL20, I8, and/or RANTES, o INF-y, TNF-a or IL-2, in particular INF-y from a cell
having cell surface-expressed OX4D. In certain embodiments, the cell expressing the OX4D is a colonic epithelial cell

[0651] Preferably, the antibodies of the invention are fully human, monoclonal antibodies, such as fully human, monoclonal antagonist antibodies, that specifically bind to hOX4OL.

[0652] In some embodiments, the antibody or fragment provided herein binds to a hOX4OL epitope that is a three-dimensional surface feature of a hOXADL polypeptide (e.g..in a trimeric form of a hOX4OL polypeptide). A region of a hOXAOL polypeptide contributing to an eptope may be contiguous armino acids of
the polypeptide or the eptope may come together fram two or more non-contiguous regions of the polypeptide AhOXAOL epitope may be present in (s) the trimeric form ("a trimeric hOX4DL epitope”) of HOX4OL, (b) the monomeric form (s monomeric hOXADL epitope”) of hOXADL, (¢) both the trimeric and
monomeric form of hOXAOL, (d) the trimeric form, but not the monomeric form of HOXAOL, or (<) the monomeric farm, but not the trimeric form of HOXADL.

[0653] For example, in some embodiments, the epitope is only present or available for binding in the trimeric (native) form, but is not present or available for binding in the monomeric (denatured) form by an ant-hOX4DL antibody. In other embodiments, the hOXAOL epitope is linear feature of the HOX4OL
polypeptide (e.g.,in  imeric form or monomeric form of the hOXAOL polypeptide). Antibodies provided herein may specifically bind to (z) an epitope of the monomeric form of hOXAOL, (6) an epitape of the trimeric form of hOX4OL, (c) an epitope of the monomeric but not the trimeric form of hOX4OL, (d) an
epitope of the trimeric but not the monomeric form of HOXAOL, or (e) both the monormeric form and the trimeric form of HOXADL. In preferred embodiments, the antibodies provided herein specifically bind to an epitope of the trimeric farm of hOX4L but do not specfically bind to an epitope the monomeric form of
hOX4DL

[0654] The present invention also provides antibodies that specifically bind to a hOX4DL epitope, the antibodies comprising derivatives of the VH domains, VH CDRs, VL domains, and VL CDRs described herein that specifically bind to a hOX4OL antigen. The present invention also provides antibodies comprising
derivatives of antibodies disclosed in the Examples, wherein said antibodies speclically bind to a hOXADL epitope. Standard techriques known to those of skil in the art can be used to introduce mutations in the nucleotide sequence encoding a molecule of the invention, including, for exarmple, ste-directed
mutagenesis and PCR-me diated mutagenesis which results in amino acid substitutions. Preferably, the derivatives include less than 25 amino acid substitutions, less than 20 amino acid substtutions, less than 15 amino acid substitutions, less than 10 amino acid substtutions, less than & amino acid substitutions,
less than 4 armino acid substtutions, less than 3 amino acid substitutions, or less than 2 amino acid substitutions relative to the original molecule. In ancther embodiment, the derivatives have conservative amino acid substtutions. In a preferred embodiment, the derivatives have conservative amino acid
substtutions are made at one or more predicted non-gssential amino acid residues. Alternatively, mutations can be introduced randornly along all or part of the coding sequence, such as by saturation mutagenesis, and the resultant mutants can be screened for biological activity to identify mutants that retain
activity. Following mutagenesis, the encoded protein can be expressed and the activity of the protein can be determined

[0655] In anather embodiment, an antibody that specifically binds to a hOX4DL epitope comprises a variable domain amino acid sequence that is at least 35%, at least 40%, at least 45%, at least 50%, at least 5%, at least 60%, at least B5%, at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at
least 85%, or at least 99% identical to a variable domain amino acid sequence of the sequence listing

[0656] In specific embodiments, the antibody is a fully human anti-human antibody, such as a fully human monoclonal antibody. Fully human antibodies may be produced by any method known in the art. Exernplary methods include immunization with a hOX40L antigen (any hOXADL polypeptide capable of eliciting
an immune response, and optionally conjugated to a carrier) of ransgenic animals (e g., mice) that are capable of producing & repertoire of human antibodies in the absence of endogenous immunoglobulin production; see, e.g., Jakobovits et al, (1993) Proc. Natl. Asad. Sci., 902551; Jakobovits et al., (1993)
Nature,362:255 258 (1993); Bruggermann et al., (1993) Year in Immunol, 7:33. Other methods of producing fully human ant-hOX40L antibodies can be found in the Examples provided herein

[0657] Alternatively, fully human antibodies may be generated through the in vitro screening of phage display antibody libraries; see e.g., Hoogenboom et al, J. Mol. Biol,, 227381 (1991); Marks et al.,J. Mol. Biol, 222581 (1991). Various antibody-containing phage display libraries have been described and may be
readily prepared by one skiled in the art. Libraries may contain a diversity of human antibody sequences, such as human Fab, Fy, and scFv fragments, that may be screened against an appropriate target

[0658] The antibodies and fragments of the invention include antibodies and fragments that are chemically modiied, i.e., by the covalent attachment of any type of molecule to the antibody For example, but not by way of limitation, the antibody derivatives include antibodie s that have been chemically modified. e.g.,
by glycosylation, acetylation, pegylation, phosp . amidation, by known aroups, proteolytic cleavage, linkage to a cellular ligand o other protein, etc. Any of numerous chermical modfications may be carried out by known techniques, including, but not limited to specific
chernical cleavage, acetylation, formulation, metabolic synthesis of tunicamycin, etc. Aditionally, the antibody may contain one or more non-classical amino acids

[0659] The present invention also provides antibodies that specifically bind to a hOXADL antigen which comprise a framework region known to those of skil in the art (e.9., a human or non-human fragment). The framework region may, for exarmple, be naturally occurring or consensus framework regions. Most
preferably, the framework region of an antibody of the invention is human (see, e.g., Chothia et al., 1998, J. Mol. Biol. 278:457-473 for a listing of human ramework regions). See also Kabat etal. (1991) Sequences of Proteins of Immunological Interest (U.S. Department of Health and Human Services, Washington,
C)sthed

[0660] In a specific embodiment, the present invention provides for antibodies that specifically bind to a hOX40L antigen, said antibodies comprising the amino acid sequence of one or more of the CDRs in the sequence liting (ie. Seq 1D Notd, Seq 1D Nor10, Seq ID No:36, Seq ID Nord2, Seq ID No68, Seq ID
No:74, Seq ID Nor96 or Seq ID No:102, in particular, Seq ID Noi36 or Seq 1D No:42 for HCDR1; Seq 1D NoB, Seq ID No:12, Seq 1D No:33, Seq ID Nod4, Seq 1D No:7D, Seq ID Noi76, Seq 1D No:98 or Seq 1D No:104, in particular Seq ID No:38 or Seq ID Notd4 for HCDRZ; Seq ID No8, Seq 1D No:14, Seq 1D No:dd,
Seq 1D No:dB, Seq ID No72, Seq 1D Noi78, Seq ID No:100 or Seq ID No:108, in particular Seq ID No:4D or Seq ID No'45 for HCDR3; Seq ID No:18, Seq ID Noi24, Seq 1D No:5D, Seq 1D NotS6, Seq 1D No'62, Seq 1D o883, Seq ID No:110 or Seq ID Nor116, in particular Seq 1D No:5D or Seq ID No'56 for LCDRI; Seq
1D No:20, Seq 1D No:26, Seq 1D No52, Seq ID No'S8, Seq 1D NotB4, Seq ID No:30, Seq ID No:112 or Seq 1D No:118, in particular Seq 1D No'52 or Seq 1D No'58 for LCDRZ; and Seq 1D No:22, Seq 1D No:28, Seq 1D No54, Seq ID Nor60, Seq 1D No:BB, Seq ID No:82, Seq ID No:114 or Seq 1D No120,in particular
Seq ID No54 or Seq 1D NotB0 for LCDRS) and human framework regions with one or mare armino acid substitutions at one, two, three or more of the folowing residues: (a) rare framework residues that differ between the murine antibody framework (ie., donor antibody framework) and the human antibody
framework (., acceptor antibody framework); (b) Vernier zone residues when differing between donor antibody framework and acceptor antibody framework; (c) interchain packing residues at the VHAVL interface that differ between the donor antibody framework and the acceptor antibody framework; (d) canonical
residues which differ between the donor antibody framework and the acceptor antibody framework sequences, particularly the framework regions crucial for the definition of the canonical class of the murine antibody CDR loops; (¢) residues that are adjacent to a CDR; (g) residues capable of interacting with the
antigen; (h) residues capable of interacting with the CDR; and (i) contact residues between the VH domain and the VL domain. In certain embodiments, antibodies that speciiically bind to a hOXADL antigen comprising the human framework regions with one or more amino acid substiutions at one, two, three or
more of the above-identified residues are antagonistic hOXAOL antibodies

[0661] The present invention encorpasses antibodies that speciicaly bind o a hOXAOL antigen, said antibodies comprising the amino acid sequence of the VH domain and/or VL domain in the sequence listing (ie. Seq ID No'2, Seq ID No34, Seq 1D No'B5 or Seq 1D No:94, in particular Seq ID No34 for VH
domains; Seq 1D No:1B, Seq ID No:48, Seq 1D No:80, or Seq 1D No:108, in particular Seq 1D No'48 for VL domains) but having mutatians (e g.. one or more amino acid substitutions) in the framewark regions. In certain embodiments, antibodies that specfically bind to a hOX4DL antigen comprise the armino acid
sequence ofthe VM domain and/or VL domain or an antiger-binding fragment thereof of an antibody disclosed in the Examples with ane or more amino acid residue substitutions in the framework regions of the VH and/or VL domains.

[0662] In some ernbodiments, antibodies provided herein decrease or inhibit binding of hHOX4DL hOX4D, and/or decrease or inhibit 3 hOX4DL biolagical activity, such as secretion of CCL20, ILS andfor RANTES , of INF-y, TNF- or IL-2, in particular INF-y, in subject (¢.9., a human subject). In certain embodiments,
antibodies provided herein, such as a human monoclonal ant-hOX4OL antibody, decreases or inhibits binding of a soluble or celksurface expressed hOX4DL to hOX40, and/or decreases or inhibits secretion of CCL2D and/or RANTES, or INF-y, TNF-a or IL-2, in particular INF-y after contact with  soluble or celk
surface expressed hOXAOL, in a subject Blocking actiity of an antibody provided herein of hOXADL binding to hOXAD can be detected using an assay as described in the Examples. Inhibition of biological activity of cells expressing OXAD by & hOXAOL antibody provided herein can be detected using an assay as
described in the Examples

[0663] The present invention also provides for fusion proteins comprising an antibody provided herein that specfically bindsto a hOX40L antigen and a heterologous polypeptide. In some embodiments, the heterologous polypeptide to which the antibody is fused is useful for targeting the antibody to cells having cell
surface-expressed hOX4OL.

Antibody Conjugates and Fusion Proteins

[0664] The following discussion an conjugates and fusion proteins also applies to fragments so that disclosure mentioning antibodies can also apply mutatis mutandisto fragments of the invention

[0665] In sorme embodiments, antibodies of the invention are conjugated of recombinantly fused to a diagnostic, detectable o therapeutic agent or any other molecule. The corjugated or recombinantly fused antibodies can be useful, e.q., for moritoring or prognosing the onset, development, progression and/or
severity of a hOX40L-me diated disease s part of a clinical testing proce dure, such as determining the efiicacy of a particular therapy.

[0666] Such diagnosis and detection can be accomplished, for example, by coupling the antibody to detectable substances including, but not limited to, various enzymes, such as, but not limited to, horseradish peroxidase, alkaline b o ; prosthetic groups, such
as, but not imited to, streptavidinfbiotin and avidin/biotin; fluorescent materials, such as, but not limited to, umbellferane, fluorescein, fuorescein isothiocynate, rhadamine, dichlorotriazinylamine fluorescein, dansyl chloride or phycoerythrin; luminescent materials, such as, but not limited to, luminol, biolurminescent
materials, such as but not imited to, lucferase, luciferin, and agquorin; radioactive materials, such as, but not imited to, iodine (131, 1251, 131, and 1211, carbon (14C), sulfur (355), trfum @H), indium (V1n, ¥131n, 112In, and 11n), technetium (%8Tc), thallum (21T), gallum (9Ga, Ga), palladium (1Pd), molybdenum
(®Mo), xenon (3e), fluorine (18F), 1535m, 1771y, 18Gd, 149pm, 14015, 175yy, 1881, S0y 475 186Re 188Re 142py 105pp, 7Ry, B8Ge, 7o, B7n, 855, 2p, 159Gy, 189y, S1Cr, 4Mn, ™Se, 38n, and 1"7Sn; and positran emitting metals using various positron emission tomographies, and non-radioactive
paramagnetic metal ions.

[0667] The present invention further encompasses uses of the antibodies of the invention conjugated or recombinantly fused to a therapeutic moiety (or one or more therapeutic moieties). The antibody may be conjugated or recombinantly fused to a therapeutic moiety, such as a cytotoxin, e.g., a cytostatic or
cytocidal agent,  therapeutic agent or a radioactive metal ion, e.q., alpha-emitters. A cytatoxin or cytotoxic agent includes any agent that is detrimental to cells. Therapeutic moieties include, but are not limited to, (0. .  6-th . cytarabine, i
decarbazine); alkylating agents (e.g., mechloretharnine , thioepa chlorambuci, melphalan, carmustine (BCNU) and lomustine (CCNU), . busulfan, mitomycin C, and platinum (1) (DDP), and cisplatin); anthracyclines (e.g., daunorubicin (formerly
daunomycin) and doxorubicin); antibiotics (e g.. d actinomycin (formerly actinoryein), bleomycin, mithramycin, and anthramycin (AMC)); Auristatin molecules (e g., auristatin PHE, bryostatin 1, and solastatin 10; see Woyke et al., Antiricrob. Agents Chemother. 45:3802-8 (2002), Woyke et al., Antimicrob. Agents
Chemother. 45:3530-4 (2001), Mohammad et al., Anticancer Drugs 12:735-40 (2001), Wall et al, Biochern. Biophys. Res. Cornmun 26576-60 (1999), Mohammad et al., Int. J. Oncol. 15:367-72 (1999)); hormanes (e.q., glucocorticoids, progestins, androgens, and estrogens), DNA-repair enzyme inhibitors (e.g.,
etoposide or topotecan), kinase inhibitors (e.q., compound ST1571, imatinib mesylate (Kantatjian et al, Clin Cancer Res. 8(7):2167-76 (2002); cytotoxic agents (e.g., pacitaxel, cytochalasin B, grarmicidin D, ethidium bromide, emetine, mitomycin, etoposide, tenopaside, vincristine, vinblastine, colchicin, doxorubicin,
daunorubicin, dihydroxy anthracin dione , mitoxantrane , mithrarmycin, actinomycin D, 1-dehydrote stosterone, glucorticoids, procaine, tetracaine, lidocaine, propranolol, and purormycin and analogues or homologs thereof and those compounds disclosed in U.S. Pat. Nos 6,245,759, 6,399,633, 6 383,790, 6335156,
6271242, 6,242,195, 6,218 410, 6,218 372,6,057 300, 6 034,053, 5 985 577, 5 958 769, 5925 376, 592244, 5911995, 5 572,223, 563 904, 5640745, 5728 68, 5,648,239, 5,587 459); famesyl ransferase inhibitors (e.g., R115777, BMS-214662, and those disclosed by, for example, US. Pat. Nos
6.458,935, 6451 812, B.440 974, 6 436,960, 6,432,959, 6,420,387, 6,414,145, 6410541, 6 410539, B 403581, 6399 615, 6,367 905, ,372747, 5369034, 6,362,188, 6 342,765, 6,342 487, 6,300 501, 6,268,363, 6 265,422, 6 248,756, 6,239,140, 6,232 336, 6,226 565, 6,226 856, 6 225,322, 6 218 406,
621,193, 6,167,786, 6,163 096, 6,159 984, 6143766, 6,133,303, 6,127 366, 6.124 465, 6,124 295, 6,103 723, 6,093 737, 6,090,948, 6 080,670, 6077 853, 6,071,935, 6066738, 6,063 930, 6 054 466, 6051 532, 6,051 574, and 6040,305); topoisomerase inhibitors (e.., camptothecing irinotecan; SN-38;
topotecan; 9-aminocamptothecin; GG-211 (GI 147211); DX-B9511, IST-622; rubitecan; pyrazolacridine; XR-5000; saintopin; UCES; UCE1022; TAN-1518A; TAN 15188, KTG00B; KT6528; ED-110; NB-506; ED-110; NB-506; and rebeccamycin); bulgarein; DNAminor groove binders such as Hoescht dye 33342 and
Hoechst dye 33258; niidine; fagaronine; epiberberine; coralyne; beta-lapachone; BC-4-1; bisphosphonates (e.g., alendronate, cimadronte, clodronate, tiudronate, etidronate, ibandronate, neridronate, olpandronate, risedranate, piridronate, pamidronate, zolendronate) HMG-CoA reductase inhibitors, (e.g.,
lovastatin, sirmvastatin, atorvastatin, pravastatin, fluvastatin, statin, cerivastatin, lescol, lupitor, rosuvastatin and atorvastatin), antisense oligonuclectides (e.g., those disclosed in the U.S. Pat Nos. 6,277 32, 5.998,596, 5 835,834, 5 734,033, and 5 518.709); adenosine deaminase inhibitors (e.g., Fludarabine

phosphate and 2-Chlorodeoxyadenosing); ibriturnormab tiuxetan (Zevalin®); tostumormab (Bexxar®) and pharmaceutically acceptable salts, solvates, clathrates, and prodrugs thereof
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[0668] Further, an antibody of the invention may be conjugated or recombinantly fused to a therapeutic moiety o drug moiety that modiies a given biological response. Therapeutic moieties or drug moieties are not to be construed as limited to classical cherical therap eutic agents. For example, the drug moiety
may be a protein, peptide, or polypeptide possessing a desired biological activity. Such proteins may include., for example, a toxin such as abrin, ricin A, pseudomanas exotoxin, cholera toxin, or diphtheria toxin; a protein such as tumor necrosis factor, y-interferon, c-interferon, nerve growth factor, platelet derived
growth factor, tissue plasminogen activator, an apoptotic agent, e.g., TNF-y, AIM | (see, International Publication No. WO 57/33893), AIM Il (see International Publication No. WO 97/34911), Fas Ligand (Takahashi et al., 1934, J. Immunol., 6:1567-1574), and VEGF (see, International Publication No. WO 98/23105),
an anangiogeni agett, o.g. angiostatin, endostatin Of a cofmponent of the ooagultion pattway (2. tissus facton); or, a bilogical response modifer such as, for example, a ymphokine (e..,nteferon gamma, interleukin1 (‘L-1%),itereukin-2 (11:2°), tereuldn 5 (15'), intereukined (1L6°), nterleukin-7
L7, interleukin 8 ("1L-9°), interleukin-10 ("IL-10°, interleukin-12 ('IL-12°), interleukin-15 (1L-15", interleukin-23 (IL-23"), granulocyte macrophage colony stimulating factor ("GM-CSF"), and granulocyte colony stimulating factor ("G-CSF")), or a growth factor (e.g., growth hormone ('GH?), or a coagulation agent
(e.., calium, vitamin K, tissue factors, such s but not limited to, Hageman factor (factor XII), high-molecular-weight kininogen (HMW, prekalikrein (PK), coagulation proteins-factors Il (prothrombin), factor V,Xlla, VIl Xilla, X1, Xa, I, IXa, X, phospholipid, and fibrin monomer)

[0669] The present invention encompasses antibodies of the invention recombinantly fused or chemically conjugated (covalent or non-covalent conjugations) to a heterologous protein or polypeptide (or fragment thereof, preferably to a polypeptide of about 10, about 20, about 30, about 40, about 50, about 60,
about 70, about B0, about 50 or about 100 amino acids) to generate fusion proteins In particular, the invention provides fusion proteins cormprising an antigen-binding fragment of an antibody of the invention (e.9., a Fab fragment, Fd fragment, Fv fragment, F(ab)2 fragment, a VH domain, a VH CDR, a VL domain
ora VL CDR) and & heterologous protein, polypeptide, of peptide. In one embodiment, the heterologous protein, polypeptide., o peptide that the antibody is fused to is useful for targeting the antibody to a particular cell type, such as a cell that expresses hOX4OL or an hOXADL receptor. For example, an antibody
that specifically binds to a cell surface receptor expressed by a particular celltype (e.g., an immune cel) may be fused or conjugated to a modified antibody of the invention

[0670] A conjugated or fusion protein of the invention comprises any antibody of the invention described herein and a heterologous polypeptide. In one erbodiment, a conjugated or fusion protein of the invention comprises the variable domains of an antibody disclosed in the Examples and a heterologous
polypeptide

[0671] In addition, an antibody of the invention can be conjugated to therapeutic moieties such as a radioactive metal ion, such as alpha-emitters such as 2138i or macrocyclic chelators useful for conjugating radiometal ions, including but nat limited to, ¥1n, 131Ly, 131y, 131 Hg 1315m, to polypeptides. In certain
embodiments, the macrocyclic chelator s 1 4 7,10-tetraazacyclododecane-N N tetraacetic acid (DOTA) which can be attached to the antibody via a linker molecule. Such linker molecules are commanly known in the art and described in Denardo et al, 1998, Ciin Cancer Res. 4(10):2483-90; Peterson et al.,
1999, Bioconjug. Chem. 10(4):553-7; and Zimmerman etal, 1939, Nucl. Med. Biol, 26(3):943-50

[0672] Moreover, antibodies of the invention can be fused to marker sequences, such as a peptide to faciitate purification. In preferred embodiments, the marker amino acid sequence is a hexa-histidine peptide, such as the tag provided in a pQE vector (QIAGEN, Inc.), among others, many of which are
commercially available. As described in Gentz et al, 1989, Proc. Natl Acad. Sci USABB:821-824, for instance, hexa-histidine provides for convenient purification of the fusion protein. Other peptide tags useful for purification include, but are not fimited to, the hemagglutinin ("HA") tag, which corresponds to an
epitope derived from the influenza hemagglutinin protein (Wilson et ., 1984, Cell 37767), and the "FLAG" tag

[0673] Methods for fusing or conjugating therap eutic moieties (including polypeptides) to antibodies are well known, see. e.g., Amon et al.,"Monoclonal Antibodies For Immunotargeting Of Drugs In Cancer Therapy”, in Monoclonal Antibodies And Cancer Therapy, Reisfeld et al. (eds.), pp. 243-56 (Alan R. Liss, Inc
1985); Hellstrom et al, "Antibodies For Drug Delivery”, in Controlled Drug Delivery (2nd Ed ), Robinson et al. (eds.), pp. 623-53 (Marcel Dekker, Inc. 1987); Thorpe, "Antibody Carriers Of Cytotoxic Agents In Cancer Therapy: A Review". in Monoclonal Antibodies 84 Biolagical And Clinical Applications, Finchera et al
(eds)., pp. 475-506 (1985); "Analysis, Results, And Future Prospective Of The Therapeutic Use Of Radiolabeled Anibody In Cancer Therapy’, in Monoclonal Antibo dies For Cancer Detection And Therapy, Baldwin et al. (eds), pp. 303-16 (Academic Press 1985 ), Thorpe et al., 1982, Immunol. Rev. 52:119-53; U.S.
Pat. Nos. 5 336 503,5,622 929, 5,359 046, 5,349,053, 5 447 851,5 723,125, 5 783 181, 5,908 526, 5,844 095, and 5.112,345; EP 307 434; EP 367 186; EP 394 827 PCT publications WO 91/06570, WO 95404338, WO 96/22024, WO 97/34631, and WO 99/14813; Ashkenazi et al, Proc. Natl. Acad. Sci. USA, B8
10535-10539, 1991; Traunecker et al., Nature, 331:84-86, 1988; Zheng et al.,J. Immunol., 154:5530-5600, 1995; Vil et al., Proc. Natl Acad. Sci. USA, 69:11337-11341, 1992

[0674] Fusion proteins may be generated, for example, through the techniques of huff andfor codon-shuffing (collectively referred to as "DNA shuffling”). DNA shuffling may be employed to alter the activiies of antibodies of the invention (e.g., antibodies with higher affinities
and lower dissociaton rates). Ses, gensrally, US. Pat Nos. 5505793, 511,238, 5 630721, 5§34 252, and 5 837 458; Patten et al 1997, Cur. Opinion Biotechnol. 724-3, Harayama, 1998, Trends Hotechnol. 16(2)76-62; Hansson etal 1999, J. Mol. Bil. 287 285.76; and Lorenzo and Hlasco, 1998,
Biotechniques 24(2):306-313. Antibadies, or the encoded antibodies, may be ahered by being subjected to randorm mutagenesis by error-prone PCR, random nucleotide insertion or other methods prior to recombination. A polynuclectide encoding an antibody of the invention may be recombined with one or more
components, motifs, sections, parts, domains, fragments, ete. of one or more heteralogous molecules.

[0675] n antibody of the invention can also be conjugated to a second antibody to form an antibody heteroconjugate as described in U.S. Pat. No. 4 676,980

[0676] The therapeutic moisty or drug conjugated of recombinantly fused to an antibody of the invention that speciically binds to a hOX4OL antigen should be chosen to achieve the desired prophylactic or therapeutic effect(s). In certain embodiments, the antibody is a modified antibody. A dinician or other medical
personnel should consider the following when deciding on which therape utic moiety or drug to conjugate of recorbinantly fuse to an antibody of the invention: the nature of the disease, the severity of the disease, and the condition of the subject

[0677] Antibodies of the inve ntion may also be atiached to solid supports, which are particularly useful for immunoassays or purification of the target antigen. Such solid supports include, but are not limited to, glass, cellulose, polyacrylamide, nylon, polystyrene, polyvinyl chloride o polypropylene

Phamaceutical Compositions

[0678] The following discussion an compositions also applies to fragments so that disclosure mentioning antibodies can also apply mutatis mutandis to fragments of the invention

[0679] Therapeutic formulations containing one or more antibodies of the invention provided herein can be prepared for storage by mixing the antibody having the desired degree of purity with optional physiologically acceptable carriers, excipients or stabilizers (Remington's Pharmaceutical Sciences (1990) Mack
Publishing Co., Eastan, Pa), in the form of lyophilized formulations or aquesus solutions. Acceptable carriers, excipients, o stabilizers are nontoxic to recipients at the dosages and concentrations employed, and nclude buffers such as phosphate, cirate, and other organic acids; antioxidants including ascorbic acid
and methionine; preservatives (such as octadecyldimethybenzyl ammonium chioride; chioride; chloride, chioride; phenol, butyl or benzyl alcohol akyl parabens such as methyl or propyl paraben; catechol; resorcinol; cyclohexanol; 3-pentanol; and m-creso); low
molecular weight (iess than about 10 residues) polypeptides; proteins, such as serum alburin, gelatin, or immunoglabulins; hydrophilic polymers such as polyvinylpyrrolidone; amino acids such as glycine, glutamine, asparagine, histidine, arginine, or lysine; . . and other

including glucose, mannose, or dextrins; chelating agents such as EDTA sugars such as sucrose, mannitol, trehalose or sorbitol; sak-forming counter-ions such as sodium; metal complexes (e.g., Zn-protein complexes); and/or nor-ionic surfactants such as TWEEN™ , PLURONICS™ or polyethylene glycol (PEG)

[0680] The antibodies of the invention provided herein can also, for example, be formulated in lippsomes. Liposomes containing the molecule of interest are prepared by methods known in the art, such as described in Epstein et al. (1985) Proc. Natl. Acad. Sci. USAB2:3686; Hwang et al. (1960) Proc. Natl. Acad
Sei. USA77:4030; and U.S Pat Nos. 4485045 and 4544 545. Liposomes with enhanced circulation time are disclosed in U.S. Pat. No. 5,013 556

[0681] Particularly useful immunaliposomes can be generated by the reverse phase evaporation method with a lipid compostion containing . cholesterol and PEG-d d (PEG-PE). Liposormes are extruded through fiters of defined pore size to yield liposomes with
the desired diameter. Fab’ fragments of an antibody provided herein can be conjugated to the liposomes as described in Martin et al. (1982) J. Biol. Chem. 257:286-268 via a disulfide interchange reaction. A chermotherapeutic agent (such as Doxorubicin) is optianally contained within the liposome; See Gabizon et
al, (1989) J. National Cancer Inst. 81(19): 1484

[0682] Formulations, such as those described herein, can also contain more than one active compound as necessary for the particular indication being treated. In certain embodiments, formulatians comprise an antibody of the invention and one or more active compounds with complementary activties that do not
adversely affect each other. Such molecules are suitably present in combination in amounts that are effectice for the purpose intended. For example, an antibody of the invention can be combined with ane or more other therapeutic agents. Such combined therapy can be administered to the patient serially or
simultaneously or in sequence.

[0683] In ane embodiment, the combination comprises an anti-OX4DL antibody of the invention and a further therapeutic agents independently selected from the group consisting of rapamyein (sirolimus), tacrolimus, ciclasporin, (ey mofetil, anti-
€028 antibodies, antL121L-23 antibodies (e.g. ustekinumab), ants-CD20 antibodies (e.g rtuximab), ant-CD0 antibodies (e.g. brentuimb), CTLAA-FC molecules (e.. abatacept), CCR raceptor antagonists (e.g. maravioc), ant CDAGL antibodies, ant-VLAA antibodies (e.g. natalzumab), ants LFAT antibodies,
fludarabine, anti-CD52 antbodies (e.g. alertuzumab), anti-CD45 antibodies, h globulins, pl C5 antibodies (e.g. eculizumab), anti-a4b7 integrin antibodies (e.g. vedolizumab), antiIL6 antibodies (e.g. tocilizumat), ant1L2R antibodies (e g. basiixumab), anti-CD25
antiotie s . daclumab), s TNF / TNFa-Fe molecules (e g.ctanrcept, adalmumab, nfsimab, golmumab or corolizumab pegol) and Verinostat In another embodiment the combination comprises an ant- OXADL antbody of the invertion and  further therapeutc agents indspendentl selecied fiom the
group consisting of rapamycin (sirolimus), tacrolimus, ciclosporin, (ey . . mofetil, anti-CD28 antibodies, CTLAA-Fe molecules (e.g. abatacept), anti-CDADL antibodies, ant-LFAT antibodies, anti-CD52 antibodies (e.9. alemtuzumab), cyclophosphamide
and anti-thymocyte globulins.

[0684] In some embodiments the combination comprises an ant-OX40L antibody of the invention and further therapeutic agents independently selected from the group consisting of calcineurin inhibitors (e.g. tacrolimus, ciclosporin), mT OR inhibitors (e.g. raparmycin (sirolimus)), and antiprolferative agents (e.g
mycophenolate mofetil, cyclophospharmide).

[0685] In further embodinents the combination comprises an anti-OX4DL antibody of the invention and further therapeutic agents independently selected from the group consisting of mmunosuppressants that modulate IL-2 signaling (e.g. tacrolimus, ciclosporin, rapamyein (sirolimus), and anti-CD25 antibodies
(e.. basiixumab, daclizumab)

[0686] In one embodiment, the combination comprises an anth-OX4DL antibody of the invention and rapamycin (sirolimus). In one embodiment, the corbination comprises an antOXADL antibody of the invention and tacroiimus. In one embodiment, the combination comprises an anti-OX40L antibody of the
invention and a combination of tacroimus and methotrexate. In anather embodiment, the corbination comprises an anti-OX40L antibody of the invention and ciclosporin. In another embodiment, the combination comprises an ant-OX40L antibody of the invention and ciclosporin and methotrexate. In another
embodiment, the combination comprises an ant-OX40L antibody of the invention and cyclophosphamide. In another embodiment, the combination comprises an anti-OXADL antbody of the invention and mycophenolate mofetil

10GB7] 2n antbody of the invertion can slo b enfragped i microcapsule prepared, for example, by coscervaon techrigues or by nferfacal for exarmple, or gel and pol . respectively, in colloidal drug delivery systerms (for
example, liposomes, alburnin . . nano-p and orin Such techniques are disclosed in Remingtan's Pharmace utical Sciences (1990) Mack Publishing Co., Easton, Pa

[0688] The formulations to be used for i vivo administration can be sterile. This is readily accomplished by fitration through, e.g., sterile fitration membranes

[0689] Sustained-release preparations can also be prepared. Sutable examples of sustained-release preparations include semipermeable matrices of solid hydrophobic polymers containing the antagonist, which matrices are in the form of shaped articles, e.g., fims, or microcapsule. Examples of sustained-release
matrices include polyesters, hydrogels (for example, poly(2-hydroxyethyk te), or polylactides (U.S. Pat. No. 3773,919), copolymers of L-glutamic acid and ethyl-L-glutamate, non-degradable ethylene-vinyl acetate, degradable lactic acid-glycolic acid copolymers such as the LUPRON

DEPOT™ (injectable microspheres composed of lactic acid-glycolic acid copolymer and leuprolide acetate), and poly-D-()-3-hydroxybutyric acid. While polymers such as ethylene-vinyl acetate and lactic acid-glycolic acid enable release of molecules for over 100 days, certain hydrogels release proteins for shorter
time periods. When encapsulated antibodies remain in the body for a long time., they may denature or agaregate s a result of exposure to moisture at 37° C., resulting in a loss of biological activity and possible changes in immunogenicity. Rational strategies can be devised for stabilization depending on the
mechanism involved. For example, i the aggregation mechanisrm is discovered to be ntermolecular 56 bond formation through thio-disuffide interchange, stabilization may be achieved by modifying sulfhydryl residues, lyophilizing from acidic solutions, controlling moisture content, using appropriate additives, and
developing specific polymer matrix compostions

[0690] The pharmaceutical compositions provided herein contain therapeutically effective amounts of one or more ofthe antibodies of the invention provided herein, and optionally one or more aditional prophylactic of therapeutic agents, in a pharmaceutically acceptable carrier. Such pharmaceutical compostions
ate usefulin the prevention, reatment, managerment o amelioration of a HOX4DL-mediated disease, such as an inflammatory bowl disease, transplant rejection, GvHD or one of more of the symptoms thereaf

[0691] Pharmaceutical cariers suitable for administration of the compounds provided herein include any such carriers known to those skilled in the art to be suitable for the particular mode of administration
[0692] In addition, the antibodies of the invention may be formulated asthe sole pharmaceutically active ingredient in the composition or may be combined with other active ingredients (such as one or more other prophylactic or therapeutic agents).

[0693] The compositions can contain ane or more antbodies of the invention. In one embodiment, the antibodies are formulated into suitable pharmaceutical preparations, such as solutions, suspensions, tablets, dispersible tablets, pills, capsules, powders, sustained release formulations or eliirs, for oral
administration or in sterle solutions or suspensions for parenteral administration, as well as transdermal patch preparation and dry powder inhalers. In one embodiment, the antibodies described above are formulated into pharmaceutical compositions using techniques and procedures well known in the art (see,

e.9., Ansel (1985) Introduction to Pharmaceutical Dosage Forms, 4th Ed.. p. 126)

[0694] In the compositions, effective concentrations of one or more antibodies or derivatives thereof is (are) mixed with a suitable pharmaceutical carrier. The concentrations of the compounds in the compostions are effective for delivery of an amount, upon administration, that treats, prevents, or ameliorates a
hOX4DL-mediated disease or symptom thereof.

[0695] In ane embodiment, the compositions are formulated for single dosage adrministration. To formulate a composition, the weight fraction of compound is dissobv ed, suspended, dispersed or otherwise mixed in a selected carrier at an effective concentration such that the treated condition is refieved, prevented,
or one or more symptorms are ameliorated

[0696] An antibody of the invention is included in the pharmace utically acceptable carrier in an effective amount sufficient to exert a therape utically useful effect in the absence of undesirable side effects on the patient treated. The therapeutically effective concentration can be determined empirically by testing the
compounds in in vitro and in vivo systems using routine methods and then extrapolated therefrom for dosages for humans

[0697] The concentration of antibody in the pharmaceutical composition will depend on, e.g., the physicochemical characteristics of the antibody, the dosage schedule, and amount administered as well as other factors known to those of skil i the art

[0698] In one embodiment, a therapeutically effective dosage produces a serum concentration of antibody of from about 0.1 g/l to about 50-100 pg/ml. The pharmaceutical composiions, in another embodiment, provide a dosage of from about 0.001 mg to about 2000 my of antibody per Kiogram of body weight
per day Pharmaceutical dosage unit forms can be prepared to provide from about 001 mg, 0.1 mg or 1 mg to about 500 g, 1000 mg or 2000 mg, and in one embodiment from about 10 mg to about 500 mg of the antibody andfor a combination of other optional essentialingredients per dosage unit form

[0699] The antibody can be administered at once, or may be divided into a number of smaller doses to be administered at intervals of time. It is understood that the precise dosage and duration of treatment is a function of the disease being treated and can be determined empirically using known testing protocols or
by extrapolation from in vivo or in vitro test data. It is to be noted that concentrations and dosage values can also vary with the severity of the condition to be alleviated. It is to be further understood that for any particular subject, specific dosage regimens can be adjusted over time according to the individual need
and the professional judgment of the person or supervising the of the . and thatthe ranges set forth herein are exemplary only and are not intended to limit the scope or practice ofthe claimed compositions

[0700] Upon mixing or addition of the antibody, the resulting mixture can be a solution, suspension, emulsion or the like. The form of the resulting mixture depends upon a number of factors, including the intended mode of administration and the solubility of the compound in the selected carrier or vehicle. The
effective concentration is sufficient for ameliorating the symptoms of the disease, disorder or condition treated and may be empirically determined

[0701] The ate provided for to humans and animals in unit dosage forms, such as tablets, capsules, pills, powders, granules, sterile parenteral solutions or suspensions, and oral solutions or suspensions, and oikwater emulsions containing suitable quantities of the
compounds or pharmaceutically acceptable derivatives thereof. The antibody is, in one embodiment, formulated and administered in unit-dosage forms of muliple-dosage forms. Unit-dose forms as used herein refers to physically discrete units suitable for human and animal subjects and packaged individually as is
known in the art. Each unit-dose contains a predetermined quantity of the antbody suffiient to produce the desired therapeutic effect, in association with the required pharmaceutical carrier, vehicle o diluent. Examples of unit-dose forms include ampoules and syringes and individually packaged tablets or capsules
Unit-dose forms can be administered in fractions of muliples thereof. A multple-dose form is a plurality of identical unit-dosage forms packaged in  single container to be administered in segregated unit-dose form. Examples of muliple-dose forms include vials, bottles of tablets or capsules or bottles of pints or
gallons. Hence, multiple dose form is a multiple of unit-doses which are not segregated in packaging

[0702] In preferred erbodiments, ane o more anti-hOX40L antibodies of the invention are in a iquid pharmaceutical formulation. Liquid pharmaceutically administrable compositions can, for example, be prepared by dissolving, dispersing, or otherwise mixing an active compound as defined above and optional
pharmaceutical adjuvants in a carrier, such as, for example, water, saline, aqueous dextrose, glycerol, glycols, ethanol, and the lie, to thereby form a solution or suspension. If desired, the pharmaceutical composition to be administered can also contain minor amounts of nontoxic auxiliary substances such as
wetling agents, emulsifying agents, solubilizing agents, pH buffering agents and the lie, for example, acetate, sadium citrate, cyclodextrine derivatives, sorbitan monolaurate, trethanolamine sodium acetate, tristhanolamine oleate, and other such agents

[0703] Actual methods of preparing such dosage forms are known, or will be apparent, to those skilled in this art; for example, see Remington's Pharmaceutical Sciences (1990) Mack Publishing Co., Easton, Pa.

[0704] Dosage forms or compositions containing artibody in the range of 0.005% to 100%with the balance made up from non-toxic carrier can be prepared. Methods for preparation of these compostions are known to those skiled in the art

[0705] Oral pharmaceutical dosage forms are either solid, gel or liguid. The solid dosage forms are tablets, capsules, granules, and bulk powders. Types of oral tablets include compressed, chewable lozenges and tablets which may be enteric-coated, sugar-coated or film-coated. Capsules can be hard or soft
gelatin capsules, while granules and powders can be provided in non-effervescent or effervescent form with the combination of other ingredients known to those skiled in the art

[0706] In certain erbodiments, the formulations are solid dosage forms. In certain embodiments, the formulations are capsules or tablets. The tablets, pils, capsules, troches and the like can contain one or more of the following ingredients, or compounds of a similar nature: a binder; a lubricant; a diluent; a gldant;
& disinte grating agent; a colouring agent; a sweetening agent; a flavouring agent; a wetting agent; an emetic coating; and a fim coating. Exarples of binders include microcrystaline cellulose, gum tragacanth, glucose solution, acacia mucilage, gelatin solution, molasses, polyinylpyrrolidine, povidone, crospovidones,
sucrose and starch paste. Lubticants include tale, starch, magnesium o calcium stearate, lycopodium and stearic acid. Diluents include, for example, lactose, sucrose, starch, kaolin, salt, mannitol and dicalcium phosphate. Glidants include, but are not imited to, colloidal siicon dioxide. Disinte grating agents include
crosscarmellose sodium, sodium starch glycolate, alginic acid, com starch, potato starch, bentonite, methylcellulose, agar and carboxymethylcelulose. Colouring agents include, for example, any of the approved certfied water soluble FD and C dyes, mixtures thereof; and water insoluble FD and C dyes suspended
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on alumina hydrate. Sweetening agents include sucrose, lactose, mannitol and arificial sweetening agents such as saccharin, and any number of spray dried flavours. Flavouring agents include natural flavours extracted from plants such as fruits and synthetic blends of compounds which produce a pleasant
sensation, such as, but not limited to peppermint and methyl salicylate. Wetting agents include propylene glycol monostearate, sorbitan monooleate, diethylene glycol monolaurate and polyoxyethylene laural ether. Emetic-coatings include fatty acids, fats, waxes, shellac, ammoniated shellac and cellulose acetate
phthalates. Film coatings include sodium . polyethylene glycol 4000 and cellulose acetate phthalate

[0707] The antibodies of the invention can be provided in a composition that protects itthem from the acidic enviranment of the stomach. For example, the composition can be formulated in an enteric coating that maintains its integrity in the stomach and releases the active compound in the intestine. The
composition can also be formulated in combination with an antacid or other such ingredient

[0708] When the dosage unit form is & capsule, it can contain, in addition to material of the above type. a liquid carrier such as a fatty oil. In adition, dosage unit forms can contain various other materials which modify the physical form ofthe dosage unit, for example, coatings of sugar and other enteric agents. The
compounds can also be administered as a component of an elcir, suspension, syrup, wafer, sprinkle, chewing gur or the like. A syrup may contain, in addition to the active cormpounds, sucrose as a sweetening agent and certain preservatives, dyes and colourings and flavours.

[0709] The antibody can also be mixed with other active materials which do not impair the desired action, or with materials that supplement the desired action, such as antacids, H2 blockers, and diuretics. The active ingredient is an antibody o pharmaceutically acceptable derivative thereof as described herein
Higher concentrations, up to about 38% by weight of the actve ingredient may be included

[0710] In all embodiments, tablets and capsules formulations can be coated as known by those of skil in the art in order to modify or sustain dissolution of the active ingredient. Thus, for example, they may be coated with a conventional enterically digestible coating, such as phenylsalicylate, waxes and cellulose
acetate phthalate

[071] In preferred embodiments, the formulations are liquid dosage forms. Liguid oral dosage forms include agueous solutions, emulsions, suspensions, solutions andfor suspensions reconstiuted from non-effervescent granules and effervescent preparations reconstituted from effervescent granules. Agueous
solutions include, for example, elixirs and syrups. Emulsions are either oikin-water o water-in-oil

[0712] Elsirs are clear, sweetened, hydroalcoholic preparations. Pharmaceutically acceptable carriers used in elixirs include solvents. Syrups are concentrated agueous solutions of a sugar, for example, sucrose, and may contain a preservative. An emulsion is a two-phase system in which one liquid is dispersed in
the form of small globules throughout another liquid. Pharmaceutically acceptable carriers used in emulsions are nor-aqueous liquids, emulsfying agents and preservatives. Suspensions use pharmace utically acceptable suspending agents and preservatives

[0713] Pharmaceutically acceptable substances used in non-effervescent granules, to be reconstituted into a liquid oral dosage form, include diluents, sweeteners and wetting agents. Pharmaceutically acceptable substances used in effervescent granules, to be reconstituted into a liquid oral dosage form, include
organic acids and a source of carbon dioxide. Colouring and flavouring agents are used in all of the above dosage forms

[0714] Sobvents include glycerin, sorbitol, ethyl alcohol and syrup. Exarmples of preservatives include glycerin, methyl and propylparaben, benzoic acid, sodium benzoate and alcohol. Examples of non-agueous liquids utiized in emulsions include mineral ol and cottonseed oil. Examples of emulsifying agents include
gelatin, acacia, tragacanth, bentonite, and sufactants such as polyoxyethylene sorbitan monooleate. Suspending agents include sodium carboxymethylcelulose, pectin, tragacanth, Veegurn and acacia. Swestening agents include sucrose, syups, glycerin and artficial sweetening agents such as saccharin, Wetting
agents include propylene glycol monostearate, sorbtan monooleate, diethylene glycol monolaurate and polyoxyethylene lauryl ether. Organic acids include citric and tartaric acid. Sources of carbon dioxide include sodium bicarbonate and sodium carbonate. Colouring agents include any of the approved certified
water soluble FD and C dyes, and mixtures thereof. Flavouring agents include natural flavours extracted from plants such fruits, and synthetic blends of compounds which produce a pleasant taste sensation

[0715] For a solid dosage form, the solution or suspension, in for example propylene carbonate, vegetable oils or triglycerides, is, in one embodiment, encapsulated in a gelatin capsule. Such solutions, and the preparation and encapsulation thereof, are disclosed in U.S. Pat. Nos. 4,326 245; 4,408 239; and
4410545, For a liquid dosage form, the solution, e.g.,for example, in a polyethylene glycol, can be diuted with a sufficient quantty of a pharmaceutically acceptable liquid carrier, e.g., water, to be easily measured for administration

[0716] Alternaticely, liquid or sermi-solid oral formulations can be prepared by dissolving or dispersing the active compound or salt in vegetable ois, glycols, riglycerides, propylene glycol esters (e.g., propylene carbonate) and other such carriers, and encapsulating these solutions o suspensions in hard or soft
gelatin capsule shells. Other useful formulations include those set forth in US. Patent Nos RE2B.819 and 4,358 503. Briefly, such formulations include, but are not limited to, those containing a compound provided herein, a dialkylated mono- or poly-alkylene glycol, including, but not limited to, 12+
dimethoxymethane, diglyme, triglyme, tetraglyme, polyethylene glycol-350-dimethyl ether, polyethylene glycob550-dimethyl ether, polyethylene glyco750-dimethyl ether wherein 350, 550 and 750 refer to the approximate average molecular weight of the polyethylene glycol, and one or more antioxidants, such as
butylated hydroxytoluene (BHT), butylated hydroxyanissle (BHA)., propyl gallate, vitamin E, hydroguinone, hydroxycourarins, ethanolamine, lecthin, cephalin, ascorbic acid, malic acid, sorbitol, phosphoric acid, thiodipropionic acid and its esters, and dithiocarbamates

[0717] Other formulations include, but are not imted to, aquesus alcoholc solutions including a pharmaceutically acceptable acetal. Alcohals used in these formulations are any pharmaceutically acceptable water-miscible solvents having one or more hydroxyl groups, including, but not limited to, propylene glycol
and ethanol. Acetals include, but are not limited to, diflower alky) acetals of lower alkyl aldehydes such as acetaldehyde diethyl acetal

[0718] Parenteral adrministration, in one embodiment, is characterized by injection, either or is also herein. Injectables can be prepared in conventional forms, either as liquid solutions or suspensions, solid forms suitable for solution or suspension in liquid
priorto infstion, or as emulsions. The injectables, soltions an emulsions also contain ons or more excipients. Sutable excipients are, for example, water, saline, dextrose, lycerol or sthanol. In additon, i desired, the pharmaceutical composiions to be admbstered can also contain minor amounts of non-oxic
auxilary substances such as wetting or emulsifying agents, pH buffering agents, stabilizers, solubilty enhancers, and other such agents, such as for exarple, sodiu acetate, sorbitan monolaurate, tiethanolamine oleate and cyclodextrins.

[0719] Implantation of a slow-release or sustaine d-release system, such that & constant level of dosage is maintained (see, e.g., US. Pat. No. 3,710795) is also contemplated herein. Briefly, a compound provided herein is dispersed in a solid inner matrix, e.g., polymethyimethacrylate, polybutylmethacrylate,

plasticized or unplasticized polyvinyichloride, plasticized nylon, plasticized polyethyleneterephthalate , natural rubber, polyisoprene, . polyethylene, ethyl I copolymers, siicone rubbers, polydimethylsioxanes, siicone carbonate copolymers, hydrophilc polymers such as
hydrogels of esters of acrylic and methacryic acid, collagen, cross-inker! palyvinylalcohol and crossinked parially hydiolyzed polyvinyl acstate, that is surrounded by an outer polymeric membrane, o.4., polyethylens, copolymers, acrylate copolymers,
ethylaneAinylacetate copolymers, sicane rubbers, polydimethyl sloxanes, neoprene rubber, chiornated polyethylens, polinylchiords, vinychiorde copolymsrs with viny acetate, vinyidene chlorde, ethylane an propylen, onomer polyethyiene . butyl rubber rubbers,

alcohol copolyrmer, ethylenefvinyl acetatesvinyl alcohol terpolymer, and ethylenefvinyloxyethanal copolymer, that is insoluble in body fluids. The antibody diffuses through the outer polymeric membrane in a release rate controlling step. The amount of antibody contained in such parenteral cormpositions is highly
dependent on the specific nature thereof, as well as the activity of the compound and the needs of the subject

[0720] Preparations for parenteral administration include sterile solutions ready for injection, sterile dry soluble products, such as lyophilized powders, ready to be combined with a solvent just prior to use, including hypodermic tablets, sterile suspensions ready for injection, sterile dry insoluble products ready to be
combined with  vehicle just prior to use and sterile emulsions. The solutions may be either agueous or nonague ous.

[0721] If adrministered intravenously, suitable carriers include physiological saline or phosphate buffered saline (FBS), and solutions containing thickening and solubilizing agents, such as glucose, polyethylene glycol, and polypropylene glycol and mixtures thereof.

[0722] Pharmaceutically acceptable carriers used in parenteral preparations include agueous vehicles, nonagueous vehicles, antimicrobial agents, isotonic agents, buffers, antioxidants, local anae sthetics, suspending and dispersing agents, emulsifying agents, sequestering or chelating agents and other
pharmaceutically acceptable substances

[0723] Examp\es of aquenus vehicles include Sodium Chioride \me:ﬂnn‘ Ringers Injection, Isotonic Dextrose Injection, Sterile Water Injection, Dextrose and Lactated Ringers Injection. Nonagueous parenteral vehicles include fixed oils of vegetable origin, cottonseed o, corn oil, sesame oil and peanut oil

ents in or fungistatic n be added to parenteral preparations packaged in multiple-dose containers which include phenols or cresols, mercurials, benzyl alcohol, , methyl and propyl p- acid esters, thimerosal, benzalkonium chloride and
henzethnmum chloride. Isotonic agents include sodium chioride and munse Buffers include phosphate and citrate. Antioxidants include sodium bisulfate. Local anesthetics include procaine hydrochloride. Suspending and dispersing agents include sodium and

polyvinylpyrrolidone. Emulsfying agents include Polysorbate 80 (TWEEN®B0). A sequestering or chelating agent of metal ions includes EDTA Pharmaceutical carriers also include ethyl alcohol, polyethylene glycol and propylene glycol for water miscible vehicles; and sodiurm hydmx\de hydrochloric acid, citrc acid
ot lactic acid for pH adjustment

[0724] The concentration of the pharmaceutically active compound is adjusted so that an injection provides an effective amount to produce the desired pharmacological effect. The exact dose depends on the age, weight and condition of the patient or animal as is known in the art
[0725] The unit-dose parenteral preparations can be packaged in an ampoule, a vial or a syringe with a needle. All preparations for parenteral adrministration can be sterile, as is known and practiced in the art

[0726] Ilustratively, intravenous or intraarterial infusion of  sterle aqueous solution containing an active compound is an effective mode of administration. Another embodiment is a sterile aqueous or oily solution or suspension containing an active material injected s necessary to produce the desired
pharmacological effect

[0727] Injectables are designed for local and systernic administration. In one embodiment, a therapeutically effective dosage is formulated to contain a concentration of at least about 0.1% whw up to about 80% whw or more, in certain embodiments more than 1% whw of the active compound to the treated tissue(s).

[0728] The antibody can be suspended in micronized or other suitable form. The form of the resulting mixture depends upon a number of factors, including the intended mode of administration and the solubility of the compound in the selected carrier or vehicle. The effective concentration is sufficient for
ameliorating the symptoms ofthe condition and may be empirically determined

[0729] In other embodiments, the pharmace utical formulations are lyophilized powders, which can be reconstituted for administration as solutions, emulsions and other mixtures. They may also be reconstituted and formulated as solids or gels.

[0730] The lyophilized powder is prepared by dissolving an antibody provided herein, o a pharmaceutically acceptable derivative thereof, in a suitable solvert. In some erbodiments, the lyophilized powder is sterile. The solvent may contain an excipient which improves the stabilty or other pharmacological
component of the powder or reconstituted solution, prepared from the powder. Excipients that may be used include, but are not limited to, dextrose, sorbital, fructose, corn syrup, xyltol, glycerin, glucose, sucrose or other suitable agent The solvent may also contain a buffer, such as citrate, sodium or potassium
phosphate or other such buffer known to those of skillin the art at, in ane embodiment, about neutral pH. Subsequent sterile fitration of the solution followe d by lyophilization under standard conditions known to those of skil in the art provides the desired formulation. In one embodiment, the resuling solution wil be

apportioned into vials for Iyophilization. Each vialwil contain a single dosage or multiple dosages of the compound. The Iyophilized powder can be stored under appropriate conditions, such as at about 4° C. to room temperature.

[0731] Reconstitution of this lysphiized powder with water for injection provides a formulation for use in parenteral adrministration. For reconstitution, the Iyophilized powder is added to sterile water or other suitable carrier. The precise amount depends upon the selected compound. Such amount can be empirically
determined

[0732] Topical mixtures are prepared as described for the local and systermic administration. The resulting mixture can be a solution, suspension, emulsions or the like and can be formulated as creams, gels, ointments, emulsions, solutions, elixirs, lations, suspensions, tinctures, pastes, foams, aerosols, irigations,
sprays, suppostories, bandages, dermal patches or any other formulations suitable for topical administration

[0733] The antibodies of the invention can be formulated as aerosols for topical application, such as by inhalation (see. e.g., U Pat. Nos. 404,125, 4 414,209, and 4,364 823, which describe aerosols for devery of a steroid useful for treatment of inflammatory diseases, particularly asthma). These formulations
for adrministration to the respiratory tract can be in the form of an aerosol or solution for a nebulizer, or as a microfine powder for insuffations, alane or in combination with an inert carrier such as lactose. In such a case, the particles of the formulation will, in ane embodiment, have diameters of less than 50 microns,

in one embodiment less than 10 microns.

[0734] The compounds can be formulated for local or topical application, such s for topical application to the skin and mucous membranes, such as in the eye, in the form of gels, creams, and lotions and for application to the eye o for intracisternal or intraspinal application. Topical administration is contemplated
for transdermal delivery and also for adrministration to the eyes or mucosa, of for inhalation therapies. Nasal solutions of the active compound alone or in cornbination with other pharmaceutically acceptable excigients can also be administered

[0735] The se solutions, particularly those intended for ophthaimic use, may be formulated as0.01% 10% isotonic solutions, pH about 57, with appropriate salts.

[0736] Other rautes of administration, such as transdermal patches, including and devices, and rectal Jare akso herein

[0737] Transdermal patches, including iotopharetic and electropharetic devices, are well known to those of skilln the art. For example, such patches are disclosed in U.S. Pat. Nos. 6,257 9836 261,595,6,256,533, 6,167,301 ,6 024 975,6 010715 5 985,317 ,5 983,134, 5 948,433, and 5 860,957

[0738] For example, pharmaceutical dosage forms for rectal administration are rectal suppositories, capsules and tablets for systemic effect. Rectal suppositories are used herein mean sold bodies for insertion into the rectum which mekt or soften at body termperature releasing one or more pharmacologically or
therapeutically active ingredients. Pharmaceutically acceptable substances utiized in rectal suppositories are bases or vehicles and agents to raise the meking point. Examples of bases include cocoa butter (theabroma oil), glycerin-gelatin, carbowax (polyoxyethylene glycol) and appropriate mistures of mono-, di
and triglycerides of faty acids. Corbinations of the various bases may be used. Agents to raise the meting point of suppositories include spermaceti and wax. Rectal suppostories may be prepared either by the compressed method or by moulding. The weight of a rectal suppositary, in one embodiment, is about 2
to3gm

[0739] Tablets and capsules for rectal can be using the same acceptable substance and by the same methods as for formulations for oral administration

[0740] The antibodies and other compositions provided herein may also be formulated to be targeted to a particular tissue, receptor, or other area of the body of the subject to be treated. Many such targeting methods are well known to those of skillin the art. Al such targeting methods are contemplated herein for
use in the instant compostions. For non-imting examples of targeting methods, see, e.g., U.S. Pat Nos B 316 B52,6 274 £552,6,271,359, 6,253 872, 6,139 P65, 5,131 570, 6,120 751, 6,071,495 6 060, 082,6 048,736, 6 039 975, 6 104 534, 5 985,307, 5.972 366, 5,900,252, 5 840 674, 5,759 542 and 5709 674
In some embodiments, the anti-hOXADL antibodies of the invention are targeted (or otherwise administered) to the colon, such as in a patient having or at risk of having an IBD. In some erbodiments, the antrhOX40L antibodies of the invention are targeted (or otherwise adrministered) to the eye, such asin &
patient having o at risk of having wveitis

[0741] In one embodinent, liposomal suspensions, including d liposomes, such as d liposomes, may also be suitable as pharmaceutically acceptable carriers. These can be prepared according to methods known to those skiled in the art. For example, liposome formulations can be
prepared as described in U.S Pat. No. 4522 811. Briefly, lposomes such as multilamellar vesicles (MLV's) may be formed by drying down egg phosphatidyl choine and brain phosphatidyl serine (7:3 molar ratio) on the inside of a flask A solution of a compound provided herein in phosphate buffered saline lacking
divalent cations (PBS) is added and the flask shaken untilthe lpid film is dispersed. The resuling vesicles are washed to remove unencapsulated compound, pelleted by centrifugation, and then resuspended in PBS.

Methods of Administration and Dosing.

[0742] The present invention further provides for compositions comprising one or more antibodies or fragments of the invention for use in the prevention, management, treatment and/or amelioration of a hOX4DL-mediated dissase (or symptom thereof). Discussion in respect of antibodies also applies mutatis
rmutandis to fragrments of the invention. In an alternative, the present invention futther provides for compositions comprising one o more antibodies or fragments of the invention for use in the prevention, management, treatment and/or amelioration of an OX40L-mediated disease (or symptom thereof) in a subject,
wherein the OX40L is non-human (e.g., canine, feline, equine, bovine, ovine or porcine) and the subject is respectively a dog, cat, horse, cow, sheep or pig.

[0743] In certain embodiments, provided herein are compostions comprising one or more antibodies of the invention for use in the prevention, management, treatment and/or amelioration of a hOXAOL-mediated disease, such as|BD (e.g., ulcerative coltis or Crohn's disease), or a symptom thereof. 18D symptorms
may range from rmild to severe and generally depend upon the part of the intestinal tract involved. Exernplary symptoms of IBD include abdorminal cramps and pain, bloody diarthoea, severe urgency to have a bowel movement, fever, loss of appetite, weight loss, anaemia, fatigue, andior sores on lower legs, ankles,
calves, thighs, and arms. Exemplary intestinal complications of IBD include profuse bleeding from the ulcers, perforation or rupture of the bowel, strictures and obstruction, fistula (abnormal passage) and perianal disease, toxic megacolon (e.., acute nonobstructice dilation of the colon), and/or malignancy (e.g.,
cancer of the colon or small inte stine). Exemplary extraintestinal complications of IBD include arthrits, skin conditions, inflammation of the eye, liver and kidney disorders, andfor bone loss. Any combination of these symptams may be prevented, managed, treated, andfor ameliorated using the compositions and
methods provided herein

[0744] In certain embodiments, provided herein are compositions cormprising one or more antibodies of the invention for use in the prevention, management, treatment and/or amelioration of an hOX4DL-mediated disease, such as GVHD, or a symptam thereof. GVHD generaly occurs following allogeneic or
matched unrelated bone marrow transplants (BMT)

[0745] In some embodiments, the GYHD is acute GVHD. The symptorns of acute GVHD can happen quickly and can be mild or severe. In certain instances, acute GYHD develops within about three months after transplant, such as when blood counts recover after transplant. It certain instances, the acute GVHD
affectsthe skin, gastrointestinal (G1) tract andior Iver. For example, in some patients, acute skin GVHD begins with a rash, for example, on the palms of the patient's hands, soles of the feet, or shoulders. However, the rash can become widespread, and may be itchy and painful and/or might blister and peel Acute
liver GVHD may affect normal functions of the liver, such s liver enzymes, and may in turn, cause jaundice. Acute liver GVHD may also cause the patient's abdomen to become swollen and painful f the iver becomes enlarged. Finally, symptoms of acute gut GVHD (ar GYHD of the digestive syster) can include
diarthoea, mucus or blood in the stool, cramping or abdorinal pain, indigestion, nausea andor loss of appetite. Other general symptoms of acute GYHD can include anagrria, low grade fever, andior being more prone to infections. Any combination of these symptoms of acute GVHD may be prevented, managed,
treated, and/or ameliorated using the compostions and methods provided herein

[0746] In other embodiments, the GVHD is chronic GYHD. Chronic GYHD can occur from about three monthsto about a year or langer after transplant. Chronic GYHD can be mild or severe, and generally includes symptoms similar to those of acute GYHD. Chronic GYHD can affect the skin and digestive syster,
including the liver but can also involre other argans and the immune systern (e.g., making the patient more prone to infections) and/or connective tissues. Symptorms of chronic skin GYHD include a rash, dry skin, tight skin, itchy skin, darkening of the colour of the skin, thickening of the skin, and/or may affect hair
(e.9., hair loss, tuming grey) or nails (e.g., hard or britle nails). Chronic gut GVHD can affect the digestive system, mouth, oesophagus, iining of the stomach, and/ar lining of the bowel, and symptoms can include diarthoea, dry or sore mouth, painful swallowing, low nutrient absorption by the stomach, bloating,
stomach cramps. Chronic liver GVHD can cause damage and scarring of the liver (cirrhosis). Chronic GVHD of the eyes can affect the glands that make tears, causing eyesto become dry, burning and painful or dificultto tolerate bright ight. Chronic lung GVHD can cause shortness of breath, wheezing, persistent
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cough, andfor being more prone to chest infections. Chronic GVHD afects tendons (e.g., inflammation) that connect muscle to bone causing difficuty straightening or bending your arms and legs. Any corbination of these symptoms of chronic GVHD may be prevented, managed, treated, and/or ameliorated using
the compositions and methods provided herein

[0747] In certain embodiments provided herein are compostions comprising one or more antibodies of the invention for use in the prevention, management, reatment and/or amelioration of a hOX40L-mediated disease, such as uveits, or a symptom thereof.

[0748] In certain embodiments provided herein are compostions comprising one or more antibodies of the invention for use in the prevention, management, treatment and/or amelioration of a hOX4DL-mediated disease, such as pyoderma gangrenosum, giant cell arteritis, Schnitzler syndrome or non-infectious
scleritis

[0749] In certain embodinents provided herein are compositions comprising one or more antibodies of the invention for use in the prevention, management, treatment andfor amelioration of a hOXAOL mediated disease or condiion selected from an autoimmune disease or condition, a systemic inflammatory
disease or condtion, or transplant rejection; for example inflammatory bowel disease (1BD), Crohn's disease, rheumatoid arthritis, transplant rejection, allogeneic transplant rejection, graft-versus-host disease (GvHD), ulcerative coltis, systermic lupus erythematosus (SLE), diabetes, uveitis, ankylosing spondylits,
contact hypersensitivty, multiple sclerosis and atherosclerasis, in particular GvHD

[0750] In & specific embodiment, a composition for use in the prevention, management, treatment and/or amelioration of a hOX4DL-mediated disease corprises the OX40L binding sites of an antibody of the invention, e g.. an antibody disclosed in the Exarnples

[0751] In ancther embodiment, a composition for use in the prevention, management, treatrment andfor amelioration of a hOX4DL-mediated disease comprises one or more antibodies comprising ane or more VH domains having an amino acid sequence of any one of the VH domains in the sequence listing (i.e
Seq 1D No2, Seq ID No:34, Seq 1D N8B or Seq ID Nor94, in particular Seq 1D No:34). In another embodiment, a compasition for use in the prevention, management, treatment and/or amelioration of a hOXADL-mediated disease comprises one or more antibodies comptising one or more VH CDR1s having an
amino acid sequence of any one of the VH CDR1s in the sequence listing (ie. Seq ID No:d, Seq 1D No:10, Seq 1D No'36, Seq ID No42, Seq ID No8, Seq ID No74, Seq 1D No'96 or Seq 1D No-102, in particular, Seq ID No:36 or Seq ID No:d2). In another embodiment, a composition for use in the prevention,
management, treatment andfor amelioration of a hOX40L-me diated disease comprises one or more antibodies comprising ane o more VH CDR2s having an amino acid sequence of any one of the VH CDR2sin the sequence listing (ie. Seq ID No:6, Seq ID No:12, Seq ID No:38, Seq ID No'44, Seq 1D No70, Seq
1D No:76, Seq ID No'98 or Seq 1D Not104, in particular Seq ID No38 or Seq ID Notd4). In a preferred embodiment, a compostion for use in the prevention, management, treatment and/or amelioration of a hOX40L-me diated disease comprises one or more antibodies comprising one or more VH CDR3s having an
amino acid sequence of any one of the VH CDR3s in the sequence listing (i.e. Seq ID No'8, Seq ID Nor14, Seq 1D No:40, Seq 1D No:48, Seq ID No:72, Seq 1D No78, Seq 1D No:100 or Seq ID Nor108, in particular Seq 1D No:d0 or Seq D No:46)

[0752] In another embodiment, a composition for use in the prevention, managerment, treatment andior amelioration of a hOXADL-mediated disease comprises one or more antibodies comprising one or more VL domains having an amino acid sequence of any one of the VL domains in the sequence listing (Le. Seq
1D No:1B, Seq ID No48, Seq ID No:60, or Seq 1D Nor108, in particular Seq ID No:48) (aptionally comprising also the cognate VH domain as set out in the sequence listing (ie. Seq ID No:2/16, Seq ID No:34/48, Seq 1D NoB6/BD or Seq ID No94/108, in particular Seq 1D No:34/48). In another embodiment, a
composition for use in the prevention, management, treatment andior amelioration of a hOXAOL-mediated disease comprises one or more antibodies comprising one or more VL CDRI s having an amino acid sequence of any one of the VL CDR1s in the sequence lising (ie. Seq ID Nor18, Seq ID No:24, Seq ID
No:0, Seq 1D No5B, Seq 1D No:B2, Seq ID No88, Seq 1D No:110 or Seq ID No116, in particular Seq ID No:50 or Seq ID No'56). In another embodiment, a compostion for use in the prevention, management, treatment and/or amelioration of a hOX4OL-mediated disease comprises one or more antibodies
comprising one or more VL CDR2s having an amino acid sequence of any one of the VL CDR2s in the sequence listing (e. Seq ID No:20, Seq ID No26, Seq ID No:52, Seq ID No58, Seq 1D No:B4, Seq ID No:90, Seq 1D No:112 or Seq 1D No:118, in particular Seq 1D No'52 or Seq ID No'58). In a preferred
embodiment, a compostion for use in the prevention, management, treatment and/or amelioration of a hOXADL-mediated disease comprises one or more antibodies comprising one or more VL CDR3s having an amino acid sequence of any one of the VL CDR3s in the sequence listing (ie. Seq ID No22, Seq ID
No:28, Seq ID No'54, Seq ID NorB0, Seq 1D No:86, Seq 1D No:92, Seq ID No:114 or Seq ID No:120, in particular Seq ID No'54 o Seq 1D No:60)

[0753] In ancther embodiment, a composition for use in the prevention, management, treatrment andfor amelioration of a hOX4DL-mediated disease comprises one or more antibodies comprising ane or more VH domains having an amino acid sequence of any one of the VH domains i the sequence listing (i.e
01D No2, Seq 1D No:34, Seq 1D No66 or Seq 1D No'34, in particular Seq 1D No:34), and one or more VL domains having an armino acid sequence of any one of the VL domains in the sequence listing (i Seq D No:18, Seq ID No:48, Seq 1D No:8D, or Seq 1D No:108, in particular Seq 1D No:48)

[0754] In anather embodiment, a composition for use in the prevention, management, treatment and/or amelioration of a hOX4DL-mediated disease comprises one or more antibodies comprising one or more VH CDR1 s having an amino acid sequence of any one of the VH CDR1 s in the sequence listing (i.e. Seq
1D No:4, Seq 1D No:10, Seq ID No:36, Seq 1D No:42, Seq ID NotB8, Seq 1D No74, Seq 1D No:95 or Seq ID No102, in particular, Seq ID No:36 or Seq 1D No:42), and one or more VL CDR1s having an armino acid sequence of any one of the VL CDRIs in the sequence listing (ie. Seq ID No: 18, Seq ID No'24, Seq ID
No:0, Seq 1D No'56, Seq 1D No'B2, Seq ID No:88, Seq ID No:110 or Seq ID No: 116, in particular Seq ID No‘50 or Seq 1D No:55). In another embodiment, a composition for use in the prevention, management, reatment and/or amelioration of a hOX40L-mediated disease comprises one or more antibodies
comprising one or mare VH CDR1s having an amino acid sequence of any one of the VH CDR1s in the sequence listing (i.e. Seq ID No:d, Seq ID No: 10, Seq ID No:36, Seq ID Nor42, Seq ID No'B8, Seq 1D Noi74, Seq 1D No:96 or Seq 1D Nor102, n particular, Seq 1D No:36 or Seq ID No:42), and ane or more VL
CDR2s having an amino acid sequence of any one of the VL CDR2s in the sequence fisting (ie. Seq ID No'20, Seq ID No:2B, Seq ID No'52, Seq 1D N5, Seq ID NoB4, Seq 1D No:90, Seq 1D No: 112 or Seq ID No: 118, in particular Seq ID No:52 or Seq 1D No'58). In another embodiment, a compostion for use in
the prevention, managerment, treatment andior amelioration of a hOXADL-mediated disease comprises one or more antibodies comprising ane or more YH CDR1s having an armino acid sequence of any one of the VH CDR1s in the sequence listing (i.e. Seq ID No:4, Seq ID No: 10, Seq ID No:36, Seq 1D No:42, Seg
1D No:88, Seq ID No:74, Seq 1D No:96 or Seq 1D Not102, in particular, Seq ID No:36 or Seq ID No:42), and one or more VL CDR3s having an amino acid sequence of any one of the VL CDR3s having an amino acid sequence of any one of the VL CDR3s in the sequence listing (i.e. Seq ID No:22, Seq ID No:28, Seq
1D No:54, Seq 1D NoD, Seq ID NorB6, Seq 1D No:92, Seq 1D No:114 or Seq 1D No: 120, in particular Seq ID No'54 o Seq 1D No:60)

[0755] As discussed in more detail elsewhere herein, a composition of the invention may be used either alone of in combination with other compounds or compositions. Moreover, the antibodies may further be recombinantly fused to a heterologous polypeptide at the N- or C-terminus o chemically conjugated
(including covalently and nor-covalently conjugations) to polypeptides or other compositions. For example, antibodies of the present invention may be recombinantly fused or corjugated to molecules useful as labels in detection assays and effector molecules such as heterolagous polypeptides, drugs,
radionucletides, or toxins. See. e.g., PCT publications WO 92008435; WO 91/14438; WO 89/12624; US. Pat. No. 5,314,995 and EP 396 367,

[0756] In some embodiments, provided herein are methods for decreasing or inhibiting binding of hOX40L to an OX4OL receptor or cognate ligand (e.9., OXAD) in & subject (e.g., @ human subject), comprising adrministering 1o the subject an effective amount of an antibody that speciically binds to a HOX4OL
polypeptide (e.g., a cel surface-expressed or soluble hOX4DL). In some embodiments, a hOX40L biological activity, such as secretion of CCL2D, 1L8 and/or RANTES, or INF-y, TNF-a or IL-2, in particular INF-y or another cytokine disclosed herein, is also decreased in the subject, for example decreased by at least
10,20,30, 40, 50 01 0%, 0r 70%, 01 B0%, 0r 90% or 95% or >85%.

[0757] In certain embodiments, provided herein are methods for decreasing or inhibiting a hOX4DL biological activiy, such as secretion of interferon gamma, IL-2, CCL20, ILS and/or RANTES o other cytokine., o INF-y, TNF- or IL-2,in particular INF-y in a subject (e.g..  human subject), comprising administering
to the subject an effective amount of an antibody that specifically bindsto a hOX4DL polypeptide (e.., a cell surface-expressed hOXAOL), wherein hOXA4OL biological activity is decreased by the antibody

[0758] In other embodiments, provided herein are methods for decreasing or inhibiing binding of hOX4OL to an OX4DL receptor or cognate ligand (e.g., OX40) in & cell having cel surface-expressed hOXAOL, contacting the cell with an effective amount of an antibody that specifically binds to a hOX4OL polypeptide
(e.9., a cell surface-expressed or soluble hOX40L), such as a hOX4DL polypeptide, a hOXADL polypeptide fragment, or a hOX4OL epitape. In some embodiments, a hOXADL biological activity, such as secretion of interferon garnma, IL-2, CCL20, IL8 and/or RANTES, o INF-y, TNF-x or IL-2, in particular INF-y or
other cytokine disclosed herein, is also decreased in the cell

[0759] In certain embodinents, provided herein are methods for decreasing or inhibiting a hOXAOL bilagical activity, such as secretion of interferon gamma, IL-2, CCL20, ILB and/or RANTES or other cytokine disclosed herein, in a cell having a cell surface-expressed hOX40L receptor (such as OX40), contacting
the cellwith an effective amount of an antibody that specifically binds to & hOX40L polypeptide (e.g., a cell surface-expressed or soluble hOXADL) wherein hOX40L biological activity is decreased bythe antibody.

[0760] Antibodies of the present invention may be used, for example, to purfy, detect, and target hOXADL antigens, in both in vitro and in vivo diagnostic and therapeutic methods. For example, the modiied antibodies have use in immunoassays for qualitatively and quantitatively measuring levels of hOX40L in
biological samples See, e g., Harlow et al., Antibodies: A Laboratory Manual, (Cold Spring Harbor Laboratory Press, 2nd ed. 1988)

[0761] The invention also provides methods of preventing, managing, treating and/or ameliorating a hOX4DL-mediated disease by administrating to a subject of an effective amount of an antibody, or pharmaceutical composition comprising an antibody of the invention. In one aspect, an antibody is substantially
purfied (ie., substantially free from substances that limit its effect or produce undesired side-effects). In preferred embodiments, the antbody is a fully human monoclonal antibody, such as a fully human monoclonal antagonist antibody. The subject administered a therapy is preferably a mammal such as nor-
primate (e.g., cows, pigs, horses, cats, dogs, rodents, mice or rats) or a primate (e.q., 3 monkey, such s a rhesus or cynomolgous monkey, o a human). In a preferred embodiment, the subject is a human. In another preferred embodiment, the subject is a human infant or a human infant bor prematurely. In
another erbodiment, the subject is a human with a hOX4DL-mediated disease

[0762] Various delivery systems are known and can be used to administer a prophylactic or therapeutic agent (e.q., an antibody of the invention), including, but not imited to, in liposormes, ) . recombinant cells capable of expressing the antibody, receptormediated
endocytosis (see, e.g., Wi and Wu, J. Biol. Chem. 262:4429-4432 (1987)), construction of a nucleic acid as part of a retroviral or other vector, etc. Methods of administering a prophylactic or therapeutic agent (e.g., an antibody of the invention), or pharmaceutical composition include., but are not limited to,
parenteral (.., intradermal, ] , intravenous and . epidural, and mucosal (e.g., intranasal and oral rautes). In a specific embodiment, a prophylactic or therapeutic agent (e.g., an antibody of the present invention), or a pharmaceutical composition is

intranasally, o The prophylactic or therapeutic agents or compostions may be administered by any convenient route, for example by infusion or bolus injection, by absorption through epithelial or mucocutaneous linings (e.9., oral mucosa, intranasal
mucosa, rectal and intestinal mucosa, etc) and may be administered together with other biologically active agents. Administration can be systernic or local. In addition, pulmonary administration can also be employed, e g.. by use of an inhaler or nebulizer, and formulation with an aerosolizing agent See, e.g., US
Pat. Nos. 6 019,968, 5,985 320, 5,985,309, 5,934,272, 5 574,064, 5 $55 913, 5 290 540, and 4 830,078; and PCT Publication Nos. WO 92119244, WO 87/32572, WO 97/44013, WO 98/31346, and WO 99/66903.

[0763] In a specific embodiment, it may be desirable to administer a prophylactic or therapeutic agent, or a pharmaceutical composition of the invention locally to the area in need of treatment. This may be achieved by, for example, and not by way of limitation, local infusion, by topical administration (e.g., by
intranasal spray), by injection, or by means of an implant, said implant being of a porous, non-porous, or gelatinous material, including membranes, such as sialastic membranes, or fibers. Preferably, when administering an antibody of the invention, care must be taken to use materials to which the antibody does
not absorb,

[0764] In anather embodiment, a prophylactic or therape utic agent, or a compostion of the invention can be delivered in a vesicle, in particular a lposome (see Langer, 1990, Science 249:1527-1533; Treat etal, in Liposomes in the Therapy of Infectious Disease and Cancer, Lopez-Berestein and Fidler (eds), Liss,
New York, pp. 353-365 (1989); Lopez Berestein, ibid., pp. 317-327; see generally ibid )

[0765] In another embodiment, a prophylactic or therapeutic agent, or a composition of the invention can be delicered in a controlled release or sustained release system. In one embodiment, a pump may be used to achieve controlled or sustained release (see Langer, supra; Sefton, 1987, CRC Crit. Ref. Biomed
Eng. 14:20; Buchwald et al 1980, Surgery B&:507; Saudek et al,, 1983, N. Engl. J. Med. 321:574). In another embodiment, polymeric materials can be used to achieve controlled or sustained release of a prophylactic or therapeutic agent (e.g., an antibodies of the invention) or a composition of the invention (see
©.9., Medical Applications of Controlled Release, Langer and Wise (eds.), CRC Pres., Boca Raton, Fla. (1974); Controlled Drug Bioavaiability, Drug Product Design and Performance, Smolen and Ball (eds), Wiey, New York (1984); Ranger and Peppas, 1983, J., Macromol. Sci. Rev. Macromol. Chem. 2361; see
also Levy et al., 1985, Science 226:190; During et al, 1989, Ann. Neurol. 25:351; Howard et al., 1989, J. Neurosurg. 7 1:105); US. Pat. No. 5,679,377, US. Pat. No. 5 916,597, US. Pat. No. 5.912,015; US. Pat. No. 5 989.463; U.S. Pat. No. 5,126 326; PCT Publication No. WO 99/15154; and PCT Publication No
WO 99/20253. Examples of polymers used in sustained release formulations include, but are not limited to, poly(2-hydroxy ethyl methacryiate), poly(methyl methacrylate), poly(acrylic acid), | acetate), acid), (PLG). . poly(Nevinyl pyrrolidone),
poly(vinyl alcohol), polyacrylamide, poly(ethylene glyco), pollactides (FLA), poly(actide-co-glycolides) (PLGA), and In a preferred embodiment, the polymer used in a sustained release formulation is inert, free of leachable impurities, stable on storage, sterile, and biodegradable. In yet another
embodiment,a controlled or sustained release system can be placed in proximity of the therapeutic target, i.e., the nasal passages of lungs, thus requiring only a fraction of the systemic dose (see, e.g., Goodson, i Medical Applications of Controlled Release, supra, vol. 2, pp. 115-138 (1984)). Controlled release
systems are discussed in the review by Langer (1990, Science 249:1527-1533). Any technique known to ane of skill in the art can be used to produce sustained release formulations comptising ane or more antbodies of the invention. See, e.q., U.S. Pat. No. 4526 938, PCT publication WO 91108548, PCT
publication WO 96/20898, Ning et al., 1996, "Intratumoral Radioimmunotherapy of a Human Colon Cancer Xenograft Using a Sustained-Release Gel.” Radiotherapy & Oncology 39:173-189, Song et al, 1985, "Antbody Mediated Lung Targeting of Long-Circulating Emulsions.” PDA Journal of Pharmaceutical
Seience & Technology 50:372-397, Cleek et al., 1997, "Biodegradable Polymeric Carriers for a bFGF Antibody for Cardiovascular Application,” Pro. Intl. Symp. Control. Rel. Bioact. Mater. 24:853-854 , and Lam etal., 1997, "Microencapsulation of Recombinant Humanized Mono clanal Antibody for Local Defivery,”
Proc. Intl. Symp. Control Rel. Bioact. Mater. 24759760

[0766] In & specific embodiment, where the compasition of the invention is a nucleic acid encoding a prophylactic or therapeutic agent (e.g., an antibody of the invention), the nucleic acid can be administered in vivo to promote expression of its encoded prophylactic or therapeutic agent, by constructing it as part of
an appropriate nucleic acid expression vectar and administering it so that it becomes intracellular, e.g., by use of 4 retroviral vector (see U.S. Pat. No. 4 980,286), or by direct injection, or by use of microparticle bombardment (e.g., a gene guri; Biolistic, Dupont), or coating with lipids o cell surface receptors or
transfecting agents, or by administering it in linkage to a home oboxlie peptide which is known to enter the nucleus (see, e g., Joliot et al,, 1991, Proc. Natl Acad. Sci. USABS!1864-1868), etc. Alternatively, a nucleic acid can be introduced intracellularly and incorporated within host cell DNA for expression by
homologous recombination

[0767] In a specific embodiment, a composition of the invention cormprises one, two or more antbodies or fragments of the invention. In another embodiment, a compostion of the invention comprises one, two o more antibodies or fragments of the invention and a prophylactic or therapeutic agent other than an
antibody of the invention. Preferably, the agents are known to be useful for or have been or are currently used for the prevention, management, treatment and/or amelioration of a hOX4DL-mediated disease. In addiion to prophylactic or therapeutic agents, the compositions of the invention may also comprise a
carrier.

[0768] The compostions of the invention include bulk drug compostions useful in the manufacture of pharmaceutical compositions (e.g., compostions that are sutable for administration to a subject or patient) that can be used in the preparation of nit dosage forms. In a preferred embodiment, a composition of the
invention is & composition. Such comprise & or effective amount of one or more prophylactic or therapeutic agents (e.g., an antibody of the invention or other prophylactic or therapeutic agent), and a pharmaceutically acceptable carrier. Preferably, the
pharmaceutical compositions are formulated to be suitable for the route of administration to a subject

[0769] In a specific embodiment, the term "carrier” refers to a diuent, adjuvant (e.g., Freund's adjuvant (complete and incomplete)), excigient, or vehicle with which the therapeutic is administered. Such pharmaceutical carriers can be sterile liquids, such as water and ols, including those of petroleum, animal,
vegetable or synthetic origin, such as peanut oil, soybean ol mineral oil, sesame oil and the like. Water is a preferred carrier when the pharmaceutical composition is adrministered intravenously. Saline solutions and aquesus dextrose and glycerol solutions can also be emplayed s liquid cariers, particularly for
injectable solutions. Suitable pharmaceutical excipients include starch, glucose, lactose, sucrose, gelatin, mak, rice, flour, chalk, siica gel, sodium stearate, glycerol monostearate, talc, sodium chioride, dried skim mik, glycerol, propylene, glycol, water, ethanol and the like. The composition, if desired, can also
contain minor amounts of wetting or emulsifying agents, or pH buffering agents. These compositions can take the form of solutians, suspensions, emulsion, tablets, pils, capsules, powders, sustaine d-release formulations and the like. Oral formulation can include standard carriers such as pharmaceutical grades of
mannitol, ctose, starch, magne sium stearate, sodium saccharine, cellulose, magnesium carbonate, etc. Examples of sutable pharmaceutical carriers are described in Remington's Pharmaceutical Sciences (1990) Mack Publishing Co., Easton, Pa. Such will contain & or

effective amount of the antibody, preferably in purified form, together with a sutable amount of carrier so asto provide the form for proper administration to the patient. The formulation should suit the mode of administration

[0770] In & preferred embodiment, the cormposition is formulated in accordance with routine procedures as a pharmaceutical composition adapted for intravenous administration to human beings. Typically, compositions for intravenous administration are solutions in sterile isotonic aqueous buffer. Where necessary,
the composition may also include a solubilizing agent and a local anae sthetic such as lignocamne to ease pain atthe ste of the injection. Such compositions, however, may be administered by a route other than intravenous

[0771] Generally, the ingre dients of compositions of the invention are supplied ether separately or mixed together in urit dosage form, for example, as a dry lyophiized powder or water free concentrate in a hermetically sealed container such as an ampoule or sachette indicating the quantty of active agent Where
the composition is to be adrministered by infusion, & can be dispensed with an infusion bottle containing sterile pharmaceutical grade water or saline. Where the composition is adrministered by injection, an ampoule of sterile water for injection or saline can be provided so that the ingredients may be mixed prior to
administration

[0772] The invention also provides that an antibody of the invention is packaged in a hermetically sealed container such as an ampoule or sachette indicating the quantity of antibody: In ane embodiment, the antibody is supplied as a dry sterilized Iyophiized powder or water free concentrate in a hermetically sealed
container and can be reconstituted, e.g., with water or saline to the appropriate concentration for administration to a subject. Preferably, the antibody is supplied as a dry sterile lyophilized powder in & hermetically sealed container ata unit dosage of at least0.1 my, at least 0.5 my, at least 1 mg, at least 2 my, or at
least 3 mg, and more preferably atleast 5 my, at least 10 my, at least 15 my, at least 25 my, at least 30 my, at least 35 my, at least 45 my, at least 50 mg, at least B0 my, at least 75 my, at least 80 mg, at least 85 mg, at least 90 mg, at least 85 mg, or at least 100 mg. The Iyophilized antibody can be stored at
between 2 and 8° C. in its original container and the antibody can be administered within 12 hours, preferably within 6 hours, within 5 hours, within 3 hours, or within 1 hour after being reconstituted. In an alternative embodiment, an antibody is supplied in liquid form in a hermetically sealed container indicating the
quantity and concentration of the antibody. Preferably, the liquid form of the antibody is supplied in a hermetically sealed container at least 0.1 g/, at least 05 mo/ml, or at least 1 myinl, and more preferably at least 5 mg/nl, at least 10 myiri, at least 15 mgfm, at least 25 mg/ml, at least 30 mg/ml, at least 40
mgil, at least 50 mo/m, at least 60 mg/ml, at least 70 mo/ml, at least 80 moim, at least 90 mgml, or at least 100 my/nl

[0773] The compositions of the invention can be formulated as neutral or salt forms. Pharmaceutically acceptable salts include those formed with anions such as those derived from hydrochloric, phosphoric, acetic, oxalic, tartaric acids, etc., and those formed with cations such as those derived from sodium,
potassiurm, ammonium, calium, ferric hydroxides, isopropylamine, tristhylamine, 2-ethylarmino ethanal, histidine, procaine, etc

[0774] The amount of a prophylactic or therapeutic agent (e.g., an antibody of the invention), or a compostion of the invention that wil be effective in the prevention, management, treatment and/or amelioration of a hOX4DL-mediated disease can be determined by standard clinical technijues

[0775] Accordingly, a dosage of an antibody or a composition that results in a serum titer of from about 0.1 g/l to about 450 pg/ml, and in some ermbodiments at least 0.1 ug/ml, at least 0.2 pg/rml, at least 0.4 pfm, at least 0.5 g/, at least 0.6 pg/rml, at least 0.8 pofm, at least 1 pg/ml, at least 1.5 podnl, and
preferably at least 2 pofnl, at least 5 pgin, at least 10 py/ml, at least 15 pgin, at least 20 pg/ml, at least 25 pg/ml, at least 30 pg/ml, atleast 35 g/, at least 40 pg/ml, atleast 50 pg/m, at least 75 pg/ml, atleast 100 pgfml, at least 125 pyfnl, at least 150 pg/nl, at least 200 ugin, at least 250 pgfim, at least 300
ol at least 350 pg/m, at least 400 pg/imi, or at least 450 pg/mi can be administered to a human for the prevention, management, treatrment and/or amelioration of a hOX4DL-mediated disease. In addition, in vitro assays may optionally be employed to help identfy optimal dosage ranges. The precise dose to be
employed in the formulation will also depend on the route of administration, and the seriousness of a hOX40L-mediated disease, and should be decided according to the judgment of the practitioner and each patient's circumstances.

[0776] Effective doses may be extrapolated from dose-response curves derived from in vitro or animal model test systems
[0777] For the antibodies of the invertion, the dosage administered to a patient is typically 0.1 mu/kg to 100 mgfkg of the patients body weight. In some embodiments, the dosage administered to the patient is about 1 mo/ky to about 75 mgfkg of the patients body weight. Preferably, the dosage administered to

patientis between 1 mfkg and 20 mykg of the patient's body weight, more preferably 1 mg/kg to 5 mo/ky of the patient's body weight. Generally, human antibodies have a langer half-lfe within the human body than antibodies from other species due to the immune response to the foreign polypeptides. Thus, lower
dosages of human antibodies and less frequent administration is often possible. Further, the dosage and frequency of administration of the antibodies of the invention may be reduced by enhancing uptake and tissue penetration of the antibodies by modiications such as, for example, lipidation

[0778] In one embodimert, 100 myfky o less, 75 myky or less, 50 myfky or less, 25 myky or less, 10 mofkg o less, 5 myky or less, 1 mafkg o less, 05 mofky or less, or 01
myfky or less of an antibody of fragment the invention is administered & times, 4 times, 3 times, 2 times or, preferably, 1 time to manage a hOX40L-mediated disease. In some embodiments, an antibody of the invention is administered about 1-12 times, wherein the doses may be administered as necessary, e.g.,
weeKly, biweekly, monthly, bimonthly, trimonthly, etc., as determined by a physician. In some embodiments,  lower dose (e.g., 1-15 mg/ky) can be administered more frequently (e.g., 3- times). In other embodiments, a higher dose (e.g., 25-100 mtkg) can be administered less frequently (e.g., 1-3 times)
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However, as willbe apparent to those in the art, other dosing amounts and schedules are easiy determinable and within the scope of the invention

[0779] In a specific embodiment, 100 mgfky, 75 mafky of less, 50 mgky or less, 25 mgky o less, 10 myfkg or less, kg or less, 1 mgfky o less, 5 myfky or less, approximately 0.1 mg/ky or
less of an antibody or fragment the invention in a sustained release formulation is administered to a subject, preferably a human, to prevent, manage, treat andior ameliorate a hOX40L-mediated disease. In another specific embodiment, an 100 mgfkg, 75 myky or less,

50 mkg or less, approximately 25 my/kg o less, 10 myhkg or less, mafkg of less, 1 mofkg o less, 0.5 mykg orless, or 1 myikg or less bolus of an antibody the invention notin a sustained release formulation is administered to a subject,
preferably a human, to prevent, manage, treat and/or ameliorate a hOX40L-mediated disease, and after a certain period of time, 100 myfkg, 75 mgfky or less, kg or less, 25 miky or less, 10 mgky o less, approximately 5 mafkg or

less, approximately 1 mgfky or less, approximately 0.5 mgfkg or less, or approximately 5 mo/ky or less of an antbody of the invention in a sustained release is administered to said subject (e.g., intranasally o intramuscularly) two, three o four tines (preferably one time). In accordance with this embodiment, a
certain period of time can be 1 to 5 days, a week, two weeks, or a morith

[0780] In some ermbodiments, a single dose of an antibody o fragment of the invention is adrministered to a patient to prevent, manage, treat and/or ameliorate a hOX4DL-mediated disease two, three, four, five, six, seven, eight, nine, ten, eleven, twelve times, thirteen, fourteen fifteen, sixteen, seventeen, eighteen,
nineteen, twenty, twenty-one, twenty-two, twenty-three, twenty-four, twernty five, or twenty six at bi-weeKly (e.g., about 14 day) intervals over the course of a year, wherein the dose is selected from the group consisting of about 0.1 myrky, about 0.5 my/kg, about 1 mgfkg, about 5 mrky, about 10 my/ky, about 15
kg, about 20 mefkg, about 25 morky, about 30 mefkg, about 35 morky, about 40 mafkg, about 45 marky, about 50 mafkg, about 55 matky, about B mafkg, about 65 marky, about 70 mafkg, about 75 ma/ky, about B0 mefky, about 85 ma/ky, about 90 mafky, about 85 my/kg, about 100 m/ky, or a combination
thereof (ie., each dose monthly dose may or may not be identical)

[0781] In another embodiment, a single dose of an antibody of the inve ntion is administered to patient to prevent, manage, treat and/or ameliorate a hOXADL-mediated disease two, three, four, five, six, seven, eight, nine, ten, eleven, or twelve times at about monthly (e.g., about 30 day) intervals over the course of
& year, wherein the dose is selected from the group consisting of about 0.1 mgkg, about 05 morky, about 1 my/ky, about 5 mofky, about 10 mgkg, about 15 Mok, about 20 ma/ky, about 25 my/ky, about 30 myrky, about 35 my/ky, about 40 my/ky, about 45 mgAkg, about 50 mofky, about 55 mgkg, about B
myfky, about B5 my/ky, about 70 mgAky, about 75 mghky, about 80 mykg, about 85 mu/k, about 90 my/ky, about 95 mgrkg, about 100 m/ky, or a combination thereof (ie., each dose monthly dose may or may not be identical)

[0782] In one embodiment, a single dose of an antibody o fragment of the invention is administered to a patient to prevent, manage, treat and/or ameliorate a hOX40L-mediated disease two, three, four, five, or six times at about bi-monthly (e.g., about 60 day) intervals over the course of a year, wherein the dose is
selected from the group consisting of about 0.1 my/ky, about 05 ma/ky, about 1 mgrkg, about 5 marky, about 10 mgkg, about 15 mgrkg, about 20 m/ky, about 25 mgrkg, about 30 mg/ky, about 35 mgAkg, about 40 my/ky, about 45 mg/kg, about 50 my/ky, about 55 mg/ky, about B0 myfky, about B5 mosky, about
70 mgkg, about 75 mykg, about B0 my/ky, about 85 mo/ky, about 90 mgrkg, about 95 mafkg, about 100 mofky, or a combination thereof (ie., each bi-monthly dose may or may not be identica)

[0783] In some embodiments, a single dose of an antibody or fragment of the invention is administered to a patient to prevent, manage, treat and/or ameliorate a hOX40L-mediated disease two, three, or four times at about tri-monthly (e.g., about 120 day) intervals over the course of & year, wherein the dose is
selected from the group consisting of about 0.1 my/ky, about 05 m/ky, about 1 mgtkg, about 5 marky, about 10 mgkg, about 15 mrkg, about 20 m/ky, about 25 mgrkg, about 30 mg/ky, about 35 mgAg, about 40 my/ky, about 45 mg/ky, about 50 my/ky, about 55 mg/ky, about B0 myfky, about B5 mosky, about
70 mgkg, about 75 mykg, about B0 my/ky, about 85 mo/kg, about 90 mgrkg, about 95 mafkg, about 100 my/ky, or a combination thereof (ie., each tri-monthly dose may or may not be identical)

[0784] In certain embodinents, the route of adrministration for a dose of an antibody or fragment of the invention to a patient is intranasal, intramuscular, intravenous, o a combination thereof, but other routes described herein are also acceptable. In certain embodiments, the route of administration is intraocular.
Each dose may or may not be administered by an identical route of administration. In some embodiments, an antibody o fragment of the invention may be administered via mubiple routes of administration simultaneously or subsequently to other doses of the same or a different antibody or fragment of the
invention

[0785] In certain embodiments, antibodies or fragments of the invention are administered prophylactically or therapeutically o a subject. Antibodies of fragments of the invention can be prophylactically or therapeutically adrministered to a subject 50 as to prevent, lessen or ameliorate a hOXADL-mediated disease or
symptom thereof.

Gene Therapy

[0786] In a specfic embodiment, nucleic acids or nucleotide sequences of the invention are administered to prevent, manage, reat and/or ameliorate a hOX40L-mediated disease by way of gene therapy. Gene therapy refers to therapy performed by the administration to a subject of an expressed or expressible
nucleic acid. In an embodiment of the invention, the nucleic acids produce their encoded antibody, and the antibody mediates  prophylactic o therapeutic effect

[0787] Any of the methods for gene therapy avalable in the art can be used according to the present invention

gnostic Use of Antibodies

[0788] Although antibodie s are merntioned in respect of diagnostic uses, this disclosure isto be read as also applying mutatis mutandis to the fragments of the invention

[0789] Labelled antibodies or of the invention and derivatives and analogues thereof, which specifically bind to a hOXAOL antigen can be used for diagnostic purposes to detect, diagnose, or monitor a hOX4DL-mediated dissase. The invention provides methods for the detection of a hOX4DL-mediated disease
comprising: () assaying the expression of a hOXAOL artigen in cells or a tissue sample of & subject using ane or more antibadies of the invention that specfically bind to the hOX4DL antigen; and (b) comparing the level of the hOX4OL antigen with a control level, e.g., levels in normal tissue sarmples (2.g.. from a
patient not having a hOX4OL-mediated disease, or from the same patient before disease onset), whereby an increase in the assayed level of hOX40L antigen compared to the control level of the hOX4OL antigen is indicative of a hOX4DL-mediated disease

[0790] The invention provides a diagnostic assay for diagnosing a hOX40L-mediated disease comprising: (@) assaying for the level of a hOX40L antigen in cells or a tissue sample of an individual using ane or more antibodies of the invention that specifically bind to 3 hOX4DL antigen; and (b) comparing the level of
the hOX4DL antigen with a control level, e.., levels in normal tissue samples, whereby an increase in the assayed hOXAOL antigen level compared to the control level of the hOX4OL antigen is indicative of a hOXAOL-mediated disease. A more definitive diagnosis of a hOX4DL-mediated disease may allow heatth
professionals to employ preventative measures or aggressive treatment earlier thereby preventing the development or further progression of the hOXADL-mediated disease.

[0791] Antibodies of the invention can be used to assay hOXADL antigen levels in a biological sample using classical immunohistological methods as described herein or as known to those of skilin the art (e.g., see Jalkanen etal 1965, J. Cell Biol 101:976-985; and Jalkanen et al, 1967, J. Cell Biol. 1053087
309). Other antibody-based methods useful for detecting protein gene expression include immunoassays, such as the enzyme linked immunosorbent assay (ELISA) and the radioimmunoassay (RIA). Sutable antibody assay labels are known in the art and include enzyme labels, such as, glucose oxidase;

radioisotopes, such as iodine (121,121 carbon (4C), sulfur (358), trtium (H), indium (*2'In), and technetium (9Tc); uminescent labels, such as luminol; and fluorescent labels, such as fluorescein and rhodamine, and biotin

[0792] One aspect of the invention is the detection and diagnosis of a hOX4DL-mediated dissase in & human. In one embodiment, diagnosis comprises: &) administering (for example, parenterally, subcutaneously, of intrapertoneally) to a subject an effective amount of a labelled antibody that specifically binds to
hOXADL antigen; b) waiting for a tine interval follawing the adrministering for permitting the labelled antibody to preferentially concentrate at sites in the subject where the hOXAOL antigen is expressed (and for unbound abelled molecule to be cleared to background level; o) determining background level; and d)
detecting the labelled antibody in the subject, such that detection of labelled antibody above the background level indicates that the subject has & hOX40L-me diated disease. Background level can be determined by various methods including, comparing the amount of labelled molecule detected to a standard value
previously determined for a particular system

[0793] It will be understood in the art that the size of the subject and the imaging system used will determine the quantity of imaging moiety needed to produce diagnostic images. In the case of a radioisotope moiety, for a human subject, the quantity of radioactivity injected will narmaly range from about 5 to 20
rmillicuties of 99Tc. The labelled antibody will then preferentially accumulate at the location of cells which contain the specific protein. In vivo tumour inaging is described in 5. W Burchiel et al, "Immunopharmacokinetics of Radiolabeled Antibodies and Their Fragments.” (Chapter 13 in Tumor Imaging: The
Radiochermical Detection of Cancer, 5. W. Burchiel and B. A Rhodes, eds., Masson Publishing Inc. (1982).

[0794] Depending on several vatiables, including the type of label used and the mode of adrinistration, the tine interval following the adrministration for permiting the labelled antibody to preferentially concentrate at stesin the subject and for unbound labelled antibody to be cleared to background level is B to 48
hours or 6 to 24 hours or 6 to 12 hours. In another embodiment the time interval following adrministration is 5 to 20 days or & to 10 days

[0795] In one embodiment, monitoring of a hOXADL-me diated disease is carried out by repeating the method for diagnosing the a hOXA0L-me diated disease, for exarmple, one month after initial diagnosis, six months after initial diagnosis, one year after inital diagnosis, etc.

[0796] Presence of the labelled molecule can be detected in the subject using methods known in the art for in vivo scanning. These methods depend upon the type of label used. Skiled artisans will be able to determine the appropriate method for detecting a particular label. Methods and devicesthat may be used
in the diagnostic methods of the invention include, but are not limited to, computed tomography (CT), whole body scan such as position emissian tomography (PET), magnetic resonance imaging (MR1), and sonography.

[0797] In a specific embodiment, the molecule is labelled with a radioisotope and is detected in the patient using a radiation responsive surgical instrument (Thurston et al., U.S. Pat No. 5 441,050). In another embodiment, the molecule is labelled with a fluorescent compound and is detected in the patient using
fluorescence responsive scanning instrument. In another embodiment, the molecule is labelled with a positron emting metal and is detected in the patient using positron emission-tamography. In yet another embodiment, the molecule is labelled with a paramagnetic label and is detected in a patient using magnetic
resonance imaging (MRI)

Methods of Producing Antibodies

[0798] Antibodies and fragments of the invention that specificaly bind to an antigen (OX40L) can be produced by any method known in the art for the synthesis of antibodies, in particular, by chermical synthesis or preferably, by recombinant expression techniques. The practice of the invention employs, unless
otherwise indicated, conventional techniques in molecular biology, microbiology, genetic analysis, recombinant DNA, organic chemistry, biochemistry, PCR, oligonucleotide synthesis and modification, nucleic acid hybridization, and related fields within the skill o the art. These techniques are described in the
references cited herein and are fully explained in the lterature. See, e.g., Maniatis et al. (1982) Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Laboratory Press; Sambrook et al. (1989), Molecular Cloning: A Laboratory Manual, Second Edition, Cold Spring Harbor Laboratory Press; Sambrook et al
(2001) Molecular Cloning: ALaboratory Manual, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y ; Ausubel etal., Current Protocols in Molecular Biology, John Wiley & Sons (1987 and annual updates); Current Protocols in Immunology, John Wiley & Sons (1987 and annual updates) Gait (ed.) (1984)
Oligonucleotide Synthesis: A Practical Approach, IRL Press; Eckstein (ed.) (1991) Oligonucleotides and Analogues: A Practical Approach, IRL Press; Birren et al. (eds.) (1998) Genome Analysis: ALaboratory Manual, Cold Spring Harbor Laboratory Press

[0799] Polyclonal antibodies that speciically bind to an antigen can be produced by various procedures well-known in the art. For example, a human antigen can be administered to various host animals including, but not limited to, rabbits, mice, rats, etc. to induce the production of sera containing polyclanal
antibodies specific for the human antigen. Various adjuvants may be used to increase the immunological response, depending on the host species, and include but are not limited to, Freund's (complete and incomplete), mineral gels such as aluminium hydroxide, surface active substances such as lysolecithin,
pluranic polyols, polyanions, peptides, oil emulsions, keyhole limpet hemo cyanins, dintrophenol, and potentially useful human adjuvants such as BCG (bacille Calmette- Guerin) and corynebacterium parvum. Such adjuvants are also well known in the art

[0800] Monoclonal antibodies can be prepared using a wide variety of techniques known in the art including the use of hybridoma, recombinant, and phage display technologies, or a combination thereof. For example, monoclonal antibodies can be produced using hybridorma te chriques including those known in the
art and taught, for example, in Harlow et al., Antbodies: A Laboratory Manual, (Cold Spring Harbor Laboratory Press, 2nd ed. 1968 ); Hammerling et al, in: Monoclonal Antibodies and T-Cell Hybridomas 563 681 (Elsevier, N.Y, 1981). The term "monoclonal antbody” as used herein is not mited to antibodies

produced through hybridoma technology. Other exemplary methods of producing monoclanal antibodies are discussed elsewhere herein, such as e.g., use of the KM Mouse™. Additional exemplary methods of producing monaclonal antibodies are provided in the Examples herein

[0801] Methods for producing and screening for specific antibodies using hybridoma technology are routine and well known in the art. Briefly, mice can be inmunized with a hOXAOL antigen and once an inmune response is detected, e.g., antibodies specific for hOX4OL antigen are detected in the mouse serurn,
the mouse spleen is harvested and splenocytes isolated. The splenocytes are then fused by well known techniques to any suitable myeloma cells, for example cells from cell line SP20 available from the ATCC. Hybridomas are selected and cloned by imted diution

[0802] Addtianally, a RIMMS (repetitive immunization multiple sites) technique can be used to immunize an animal (Kiptrack et al, 1997 Hybridoma 16:381-9). The hybridoma clanes are then assayed by methods known in the art for cells that secrete antibodies capable of binding a polypeptide of the invention
‘Ascites fluid, which generally contains high levels of antibodies, can be generated by immunizing mice with positive hybridoma clones

[0803] Accordingly, the present invention provides methods of generating antibodies by culturing  hybridoma cell secreting a modified antibody of the invention wherein, preferably, the hybridoma is generated by fusing splenocytes isolated from a mouse immunized with a hOXADL antigen with myeloma cels and
then screening the hybridomas resuling from the fusion for hybridoma clones that secrete an antibody able to bind to a hOX4DL antigen

[0804] Antibody fragments which recogrize specfic hOX4OL antigens may be generated by any technigue known to those of skil in the art. For example, Fab and F(ab); fragments of the invention may be produced by proteolytic cleavage of immunoglobulin molecules, using enzymes such as papain (to produce
Fab fragments) or pepsin (to produce F(ab) fragments). F (ab) fragments contain the variable region, the Light chain constant region and the CHI domain of the heavy chain. Further, the antibodies of the presentinvention can also be generated using various phage display methods known in the art

[0805] For example, antibodies can also be generated using various phage display methods. In phage display methods, functional antibody domains are displayed on the surface of phage particles which carry the polynuclectide sequences encoding them. In particular, DNA sequences encoding VH and VL
domains are amplfied from animal cDNAlibraries (e.q., human or murine cONA libraries of affected tissues). The DNA encoding the VH and VL domains are recombined together with an scFv linker by PCR and cloned into a phagermid vector. The vector is electroporated in E. coli and the E. col is infected with
helper phage. Phage used in these methods are typically flamentous phage including fd and M13 and the VH and VL domains are usually recombinantly fused to either the phage gene Ill or gene VIIl. Phage expressing an antigen binding dormain that binds to a particular antigen can be selected or identified with
antigen, e.g., using labelled antigen or antigen bound or captured to a solid surface o bead. Examples of phage display methods that can be used to make the antibodies of the present invention include those disclosed in Brinkman et al., 1995, J. Imrmunol. Methods 182:41-50; Ames et a/, 1995, J. Imrmunol
Methods 184:177-186; Kettleborough et al., 1984, Eur. J. Immunol 24:952-958; Persic et al., 1997, Gene 187:9-18; Burton et al., 1984, Advances in Immunolagy 57:191-280; PCT Application No. PCT/GES1/01134 (published as WO 1992001047); Intermational Publication Nos. WO S002809, WO 81/10737, WO
92/01047 WO 92/18519, WO 93/1 1236, WO 95/15362, WO 95/20401, and WOS7/13844; and US. Pat. Nos. 5,696,426, 5,223,409, 5 403,484, 5 580717 5 427 908 5 750 753, 5 621 047, 5,571 598, 5,427 908, 5 516 37, 5,760 225, 5,656 727, 5,733,743 and 5 969,108,

[0806] A5 describied in the above references, after phage selection, the antibody coding regions from the phage can be isolated and used to generate whole antibodies, including human antibodies, or any other desired antigen binding fragment, and expressed in any desired host, including marmmalian cells, inse ct
cells, plant cells, yeast, and bacteria, e.g., as described below. Techniques to recombinantly produce Fab, Fab’ and F(ab') fragments can also be employed using methods known in the art such as those disclosed in PCT publication No. WO 92022324; Mulinax et al., 1982, BioTechniques 12(5):854-869; Sawai et
al, 1995, AJRI 34:26-34; and Better et al, 1988, Science 240: 1041-1043

[0807] To generate whole antibodies, PCR primers including VH or VL nucleotide sequences, a restriction site, and a flanking sequence to protect the restriction site can be used to amplfy the VH or VL sequences in scFy dones. Utiizing cloning techniques known to those of skil in the art, the PCR amplified VH
domains can be cloned into vectors expressing a VH constant region, e.g., the human gamma 4 constant region, and the PCR amplfied VL domains can be cloned into vectors expressing a VL constant region, e.g., human kappa or lambda constant regions. The VH and VL domains may also cloned into one vector
expressing the necessary constant regions. The heavy chain conversion vectors and light chain conversion vectors are then co-transfected into cell lines to generate stable or transient cell ines that express full-length antibodies, e g.. 196G, using technigues known to those of skillin the art

[0808] For some uses, including in vivo use of antibodies in humans and in vitro detection assays, it may be preferable to use human or chimeric antibodies. Completely huran antibodies are particularly desirable for therapeutic treatment of human subjects. Human antibodies can be made by a variety of methods
known in the art including phage display methods described above using antibody libraries derived from human immunoglobulin sequences. See also U.S Pat. Nos. 4,444 887 and 4716,111; and International Publication Nos. WO 98/48645, WO 98/50433, WO 96/24893, WO 98/16654, WO 96/34095, WO
96/33735, and WO 91/10741

[0809] In preferred ermbodiments, human antibodies are produced. Human antibodies and/or fully human antibodies can be produced using any method known in the art, including the Examples provided herein. For example, transgenic mice which are incapable of expressing functional endogenous
immunoglobulins, but which can express human immunoglobulin genes. For example, the human heavy and light chain immunoglobulin gene complexes may be introduced randomly or by homolagous recombination into mouse embryonic stem cells. Alternatively, the human variable region, constant region, and
diersity region may be introduced into mouse embryonic stem cells in addition 1o the human heavy and light chain genes. The mouse heavy and light chain immunoglobulin genes may be rendered non-functional separately or simultaneously with the introduction of human immunoglobulin loci by homologous
recombination. In particular, homozygous deletion of the JH region prevents endogenous antibady production. The modified embryonic stern cells are expanded and microinjected into blastocysts to produce chimeric mice. The chimeric mice are then bred to produce homozygous offspring which express human
antibodies. The transgenic mice are immunized in the normal fashion with a selected antigen, e.., all or & portion of a polypeptide of the invention. Monoclonal antibodies directed against the antigen can be obtained from the immunized, transgenic mice using conventional hybridoma technology. The human
imrmunoglobulin transgenes harbored by the transgenic mice rearrange during B-cell differentiation, and subsequently undergo class switching and somatic mutation. Thus, using such a technique, itis possible to produce therapeutically useful |G, lgA, IgM and IE antibodies. For an overview of this technology for
producing human antibodies, see Lonberg and Huszar (1995, Int. Rev. Immunol. 13:65-93). For a detailed discussion of this technology for producing human antibodies and human monoclonal antibodies and protocols for producing such antibodies, see, e.., PCT publication Nos. WO 96/24893, WO 96/34096, and
WO 96/33735; and U.S. Pat. Nos 5,413 923, 5525,126, 5,633 425,5,569 825, 5,661,016, 5,545,806, 5 814,318, and 5,939,598, Other methods are detailed in the Exarmples herein. In addition, cormpanies such as Abgenix, Inc/Amgen. (Thousand Oaks, Calif) OMT (Paolo Alto, Calif), Argen-x (Breda, Netherlands),
Ablexis (San Francisco, Calif) or Harbour Antibodies (Cambridge, Mass.) can be engaged to provide human antibo dies directed against a selected antigen using technology simiar to that deseribed above

[0810] Achimeric antibody is a molecule in which diferent portians of the antibady are derived from different immunoglobulin molecules. Methods for producing chimeric antibadies are known in the art. See, e.g., Morrison, 1985, Science 229:1202; Oi etal,, 1986, BioTechniques 4:214; Gilles etal., 1989, J. Immunol.
Methods 125:191-202; and U.S. Pat. Nos. 5,807 715, 4 816 567, 4816 397, and 6,331 415

[0811] A hurnanized antibody is an antibody or its variant or fragment thereof which is capable of binding to & predetermined antigen and which comprises a framework region having substantially the amin acid sequence of a human immunoglobulin and a CDR having substantially the amino acid sequence of &
non-human immunoglobulin. A humanized antibody comprises substantially all of at least one, and typically two, variable domains (Fab, Fab', F(ab)2, Fabe, Fy) in which all or substantially all of the CDR regions correspond to those of & non-human immunoglobulin (.e.. donor antibody) and all or substantially all of
the framework regions are those of & human immunoglobulin consensus sequence. Preferably, a humanized antibody also comprises at least a portion of an immunoglobulin constant region (Fc). typically that of & human immunoglobulin. Ordinariy, the antibody will contain both the light chain s wel as at least the
wariable domain of a heavy chain. The antibody also may include the CH1, hinge, CH2, CH3, and CHA regions of the heavy chain. The humanized antibody can be selected from any dlass of immunoglobulins, including IgM, 196G, 1D, lgA and g€, and any isotype. including IgG1, 1962, 1963 and 1gG4. Usually the
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constant domain is a complement fixing constant domain where it is desired that the humanized antibody exhibit cytotosic activity, and the class is typically IgG1. Where such cytotoxic activity is not desirable, the constant domain may be of the 1962 class. In certain erbodiments, the antibodies of the invention
comprise a human gamma 4 constant region. In another embodiment, the heavy chain constant region does not bind Fe-y receptors, and e.g. comprises a Leu235Glu mutation. In another embodiment, the heavy chain constant region comprises a Ser228Pro mutation to increase stabilty. In another embodiment,
the heavy chain constant region is lgG4-PE. Examples of VL and VH constant domains that can be used in certain embodiments of the invention include, but are not imited to, C-kappa and C-gamma-1 (nG1m) described in Johnson et al. (1997).J. Infect. Dis. 176, 1215-1224 and those described in U.S. Pat. No
5524,307. The humanized antibody may comprise sequences from more than one class o isotype, and selecting particular constant domains to optimize desired effector functions is within the ordinary skilin the art The framework and CDR regions of a humanized antibody need not correspond precisely to the
parental sequences, e.g., the donor CDR or the consensus framework may be mutagenized by substiution, insertion or deletion of at least one residue so that the CDR or framework residue at that ste does not correspond to either the consensus or the import antibody. Such mutations, however, will not be
extensive. Usually, at least 75% of the humanized antibody residues will correspond to those of the parental FR and CDR sequences, more often S0%, and most preferably greater than 95%. Humanized antibodies can be produced using variety of techniques known in the art, including but not limited to, CDR-
grafting (European Patent No. EP 238,400 International publication No. WO 91/09967; and U.S. Pat Nos. 5.225,539,5 530,101, and 5 535089), veneering o resurfacing (European Patent Nos. EP 592,106 and EP 519,596; Padlan, 1981, Molecular Immunology 28(4/5):463-498; Studnicka et al., 1994, Frotein
Engineering 7(5)805-814; and Roguska etal., 1994, PNAS 91:989-573), chain shuffing (U.. Pat. No. 5 565 332), and techniques disclosed in, e.g.,US. Pat No.6.407213,U.5. Pat No. 5,766 886, WO 9317105, Tan etal,J. Immunol. 189:1119 25 (2002), Caldas et al., Protein Eng. 13(5)353-60 (2000), Morea et
al, Methods 20(3):267 79 (2000), Baca et al.,J. Biol. Chem. 272(16)-10678-84 (1997), Roguska et al, Protein Eng. (10895 904 (1995), Couto et al., Cancer Res. 55 (23 Supp) 5973559775 (1995), Couto et al, Cancer Res. 55@): 1717-22 (1995), Sandhu J 5, Gene 150(2):403-10 (1994), and Pedersen et al.,.|
Mol. Biol. 235(3):959-73 (1994). See also U.S. Patent Pub. No. US 20050042664 A1 (Feb. 24, 2005). Often, framework residues in the framework regions will be substtuted with the corresponding residue from the CDR donor antibody to aler, preferably improve, antigen binding. These framework substitutions are
identified by methods well known in the art, e.q., by modeling of the interactions of the CDR and framework residues to identify framework residues important for antigen binding and sequence comparison to identify unusual framework residues at particular positions. (See, e.g., Queen et al, US. Pat. No
5585,089; and Reichmann etal., 1986, Nature 332:323)

[0812] Single domain antibodies, for example, antibodies lacking the light chains, can be produced by methods well-known in the art. See Riechmann et al., 1999, J. Immunol. 231:25-38; Nuttal et al,, 2000, Curr. Pharm. Biotechnol. 1(3):253-263; Muylderman, 2001, J. Biotechnol. 74(4):277302; U.S. Pat. No.
6005 079; and International Publication Nos. WO 94/04678, WO 9425591, and WO 01/44301

[0813] Further, the antibodies that specifically bind to a hOXADL antigen can, in turn, be utlized to generate ant-idiotype antibodies that “mimic” an antigen using techniques well known to those skilled in the art. (See, e.g., Greenspan & Bona, 1968, FASEB J. 7(5)437-444; and Nissinoff, 1991, Immunol.,
147(8)2429-2435)

Kits

[0814] The invention also provides a pharmaceutical or diagnostic pack or kit comprising one or more containers filed with one or more of the ingredients of the pharmaceutical compositions of the invention, such as ane or more antibodies or fragments provided herein. Optionally associated with such container(s)
can be a notice in the form prescribed by a governmental agency regulating the manufacture, use or sale of pharmaceuticals or biological products, which notice reflects approval by the agency of manufacture, use or sale for human adriristration, e g.. an authorisation number.

[0815] The present invention provides kits that can be used in the above methods. In one ermbodiment, a kit comprises an antibody of the invention, preferably a purified antibody, in one or more containers. In a specific embodiment, the kits of the present invention contain a substantially isolated hOX4OL antigen as
& control. Preferably, the kits of the present invention further corprise a control antbody which does not react with the hOX4OL antigen. In another specific embodiment, the kits of the present invention contain a means for detecting the binding of a modfied antibody to a hOXADL antigen (e g., the antibody may be
conjugated to a detectable substrate such as a fluorescent compound, an enzymatic substrate, a radioactive cormpound or a luminescent compound, or a second antibod y which recognizes the first antibody may be conjugated to a detectable substrate). In specific embodiments, the kit may include a recombinantly
produced o chemically synthesized hOXAOL antigen. The hOXAOL antigen provided in the kit may also be attached to  solid support. In a more specific embodiment the detecting means of the above described kit includes a solid support to which hOXAOL antigen s attached. Such kit may also include a non-
attached reporter-labelled anti-human antibody. In this embodiment, binding of the artibody to the hOXADL antigen can be detected by binding of the said reporter-labelled antibody

[0816] "Conservative amino acid substtutions” result from replacing one amino acid with another having similar structural and/or chemical properties, such as the replacement of a leucine with an isoleucine or valine, an aspartate with a glutamate, or a threonine with a serine. Thus, a "conservative substitution” of a
particular amino acid sequence refers to substitution of those amino acids that are not critical for polype ptide activity or substitution of amino acids with other amino acids having similar properties (e.g., acidic, basic, positively o negatively charged, polar or non-polar, etc.) such that the substitution of even critical
amino acids does not reduce the activity of the peptide, (i.e. the abilty of the peptide to penetrate the blood brain barrier (BB)). Conservative substtution tables providing functionally similar amino acids are well known in the art. For example, the following six groups each contain arino acids that are consery ative
subsitutions for one another: 1) Alanine (4), Serine (S), Threonine (T); 2) Aspartic acid (D), Glutamic acid (E); 3) Asparagine (N), Glutamine (G); 4) Arginine (R), Lysine (K); 5) Isoleucine (), Leucine (L), Methionine (M), Valine (¥): and 6) Phenylalanine (F), Tyrosine (¥), Tryptophan (W). (See also Creighton,
Proteins, W. H. Freeman and Company (1984)). In some embodiments, individual substtutions, deletions or additions that alter, add or delete a single amino acid or a small percentage of amino acids can also be considered "conservative substtutions” if the change does not reduce the activity of the peptide
Insertions or deletions are typically in the range of about 1 to 5 amino acids. The choice of conservative armino acids may be selected based on the location of the amino acid to be substiuted n the peptide, for example if the armino acid is on the exterior of the peptide and expose to sokents, or on the interior and
not exposed to sokents.

[0817] In alternative embodiments, one can select the amino acid which wil substitute an existing amino acid based on the location of the existing armino acid, i.e. its exposure to solvents (ie. if the amino acid is exposed to solvents or is present on the outer surface of the peptide or polypeptide as compared to
intemally localized armino acids not exposed to solvents). Selection of such conservative amino acid substitutions are well known in the art, for example as disclosed in Dordo et al, J. Mol Biol, 1999,217, 721739 and Taylor etal, J. Theor. Biol. 119(1966)205-218 and S French and B Robson, J. Mol. Evol.,
19(1963)171. Accordingly, one can select conservative amino acid substitutions sutable for armino acids on the exterior of a protein or peptide (ie. amino acids exposed to a solvent), for example, but not limited to, the following substitutions can be used: substitution of Y with F, T with S or K, P with A, E with D or Q,
Nwith D or G, R with K, G with N or &, T with S or K, D with N or E, I with LorV, F with Y, S with T or A, R with K, G with N or A, Kwith R, Awith S, K or P

[0818] In ahernative embodiments, one can also select conservative amino acid substitutions encompassed suitable for amino acids on the intefior of a protein or peptide, for example one can use suitable conservative substitutions for amino acids s on the interior of a protein or peptide (.e. the amino acids are not
exposed to a solvent), for example but not limited to, one can use the following conservative substitutions: where Y is substtuted with F,T with A or 5, | with L or . W with Y, M with L, N with D, G with A, T with Aor S, D with N, L with L or V, F with Y or L, Swith Aor T and Awith 5, G, T or V. In some embodiments,
non-conservative amino acid substtutions are also encompassed within the term of variants.

[0819] As used herein an "antibody" refers to 19G. lgM, IgA, 1D or IgE molecules o antigen-speciic antibody fragments thereof (ncluding, but not limited to, a Fab, F(ab), Fv, disulphide linked Fy, scFv, single domain antibody, closed conformation mutispecific antibody, disulphide-linked scfv, diabody), whether
derived from any species that naturally produces an antibody, or created by recombinant DNAtechnology, whether isolated from serum, Bcells, hybridomas, transfectomas, yeast or bacteria. Antibodies can be humanized using routine technology.

[0820] A5 described herein, an "antigen” is a molecule that is bound by a binding site on an antibody agent. Typically, antigens are bound by antibody liyands and are capable of raising an antibody response i vivo. An antigen can be a polypeptide, protein, nucleic acid or other molecule or portion thereof. The term
"antigenic determinant” refersto an epitope on the antigen recognized by an antigen-binding molecule, and more particularly, by the antigen-binding site of said molecule

[0821] A5 used herein, the term "antibody fragment” refersto a polypeptide that includes at least one immunoglobulin variable domain of immunoglobulin variable domain sequence and which specifically binds a given antigen. An antibody fragment can comprise an antibody or a polypeptide comprising an antigen-
binding domain of an antibody In some embodiments, an antibody fragment can comprise a monoclanal antibody o a polypeptide comptising an antigen-binding domain of a monoclanal antibody. For example, an antbody can include a heavy (H) chain variable region (abbreviated herein as VH), and an OX40L (L)
chain variable region (abbreviated herein asVL). In another example, an antibody includes two heavy (H) chain variable regions and two OXADL (L) chain variable regions. The term "antibody fragment” encompasses antigen-binding fragments of antibodies (e.g., single chain antbodies, Fab and sFab fragments,
F(ab)2, Fd fragments, Fv fragments, scFv, and domain antibodies (dAb) fragments (see. e.g. de Widt et al., Eur J. Immunol., 1995; 26(3)529-39)) as wel as complete antibodies. An antibody can have the structural features of IgA, 196,19, 1D, IgM (a5 well as subtypes and combinations thereof). Antibodies can
be from any source, including mouse, rabbit, pig, rat, and primate (human and non-human primate) and primatized antibodies. Antibodies also include midibodies, humanized antibodies, chimeric antibodies, and the like

[0822] A5 used herein, "antbody variable domain” refers to the portions of the OX4DL and heavy chains of antibody molecules that include amino acid sequences of Complementarity Determining Regions (CDRs; i.e., CDRT, CDR2, and CDR3), and Framework Regions (FRs). VH refers to the variable domain of the
heavy chain. VL refers to the variable domain of the Light chain. According to the methods used in this invention, the armino acid positions assigned to CDRs and FRs may be defined according to Kabat (Sequences of Proteins of Immunological Interest (National Institute s of Health, Bethesda, Md., 1987 and 1991)
or according to IMGT nomenclature

[0823] A5 used herein, the term "antibody binding ste” refersto a polypeptide or domain that comprises ane or more CDRs of an antibody and is capable of binding an artigen. For example, the polypeptide comprises a CDR3 (e ., HCDR3). For example the polypeptide comprises CDRs 1 and 2 (e.g., HCDRI and
2) 0r CDRs 1-3 of a variable domain of an antibody (e.g., HCDRs1-3). In an example, the antbvody binding site is provided by a single variable domain (2.g., a VH or VL domair). In another example, the binding site comprises a VHA/L pair or two or more of such pairs

[0824] As used herein,
level As used herein,

"genotyping” refers to  process of determining the specific allelic composition of a cell andfor subject at ane or more position within the genome, e.g. by determining the nucleic acid sequence at that position. Genotyping refers to a nucleic acid analysis and/or analysis at the nucleic acid
henotyping” refers a process of determining the iderntity and/or composition of an expression product of a cell andior subject, e.g. by determining the polypeptide sequence of an expression product. Phenotyping refersto a protein analysis and/or analysis at the protein level.

[0825] A5 used herein, the terms "treat,” treatment " treating * or "amelioration” refer to therapeutic treatments, wherein the object isto reverse. alleviate, ameliorate, inhibit, slow down or stop the progression or severity of a condition associated with a disease or disorder. The term "treating" includes reducing or
alleviating at least one adverse effect or symptom of a condition, disease or disorder. Treatment is generally "effective” if one or more symptoms or clinical markers are reduced. Alternatively, treatment s "effective” if the progression of a disease is reduced or hahed. That is, "treatment’ includes not just the
improverment of symptams of markers, but also a cessation of, or at least slowing of, progress or worsening of symptoms compared to what would be expected in the absence of treatment. Benefiial or desired clinical results include, but are not limited to, alleviation of one o more symptom(s), diminishment of
extent of disease, stabilized (i, not worsening) state of disease, delay or slowing of disease progression, amelioration or paliation of the dissase state, remission (whether partial or total), and/or decreased mortalty, whether detectable or undetectable. The term "treatment® of a disease also includes providing
relief from the symptoms or side-effects ofthe disease (including palliative treatment). For treatment to be effective a complete cure is not contemplated. The method can in certain aspects include cure as wel

[0826] As used herein, the term "pharmaceutical composition” refers to the active agent in combination with & pharmaceutically acceptable carrier e.g. a carrier commonly used in the pharmaceutical industry. The phrase "pharmaceutically acceptable” is employed herein to refer to those compounds, materials,
composiions, andfor dosage forms which are, within the scope of sound medical judgment, suitable for use in contact with the tissues of human beings and animals without excessive toxicity, irrtation , allergic response, o other problem or complication, commensurate with a reasonable benefitisk ratio

[0827] As used herein, the term "administering,” refers to the placement of a compound as disclosed herein into a subject by a method or route which results in at least partial delivery of the agent at a desied site. Pharmace utical compostions comprising the compounds disclosed herein can be administered by
any appropriate raute which results in an effective treatment in the subject

[0828] Multiple compostions can be administered separately or Separate refers to the two being adrministered at different times, e g. at least 10, 20, 30, or 1060 minutes apart, or 1,2,3,4,5,6,7,6,9,10, 12 hours apart. One can also administer compositions at 24
hours apart, or even longer apart. Atematively, two or more compostions can be administered simutaneously, e.g. lessthan 10 or lessthan 5 minutes apart. Compositions administered simultaneously can, in some aspects, be administered as a mixture, with or without similar o different tine release mechanism
for each of the companents

[0829] As used herein, "authorization number® or "marketing authorization number” refers to a number issued by a regulatory agency upon that agency determining that  particular medical product andfor composition may be marketed andfor offered for sale in the area under the agency's jurisdiction. As used
herein “regulatory agency” refersto one of the agencies responsible for evaluating, e g., the safety and efficacy of a medical product and/or composition and controlling the sales/marketing of such products andfor compositions in a given area. The Food and Drug Adminitration (FDA) in the US and the European
Medicines Agency (EPA) in Europe are but two examples of such regulatory agencies. Other non-limiting examples can include SDA, MPA, MHPRA, IMA, ANMAT, Hong Kong Department of Health-Drug Office, CDSCO, Medsafe, and KFDA.

[0830] A5 used herein, "injection device” refers to a device that is designed for carrying out injections, an injection including the steps of terporarily fuidically coupling the injection device to a person's tissue, typically the subcutaneous tissue. An injection further include s administering an amount of liquid drug into
the tissue and decoupling o removing the injection device from the tissue. In some embodiments, an injection device can be an intravenous device or IV device, which is a type of injection device used when the target tissue is the blood within the circulatory system, e.g., the blood in a vein. A comman, but non-
limiting exarmple of an injection device is a needle and syringe

[0831] A5 used herein, a "buffer” refers to a chemical agent that is able to absotb a certain quantity of acid or base without undergoing a strong variation in pH.
[0832] A5 used herein, "packaging” refersto how the components are organized and/or restrained into a unit fit for distribution andfor use. Packaging can include, e.., boxes, bags, syringes, ampoules, vials, tubes, clamshell packaging, bartiers and/or containers to maintain sterilty, labeling, etc.

[0833] As used herein, "instructions” refers to a display of written, printed or graphic matter on the immediate container of an article, for example the written material displayed on a vial containing a pharmaceutically active agent, or details on the composition and use of a product of interest included in a kit
containing a compostion of interest. Instructions set forth the method of the treatment as contemplated to be adrministered or performed

[0834] A5 used herein the term "comprising” or "comprises” is used in reference to antibodies, fragments, uses, compositions, methods, and respective component(s) thereaof, that are essential to the method or composition, yet open to the inclusion of unspecfied elements, whether essential or not

[0835] The term "consisting of”refers to antibodies, fragments, uses, compositions, methods, and respective cormponents thereof as described herein, which are exclusive of any element not recited n that deseription of the embodiment

[0836] A5 used herein the term "consisting essentially of” refers to those elements required for a given embodiment. The term permits the presence of elements that do not materially affect the basic and novel or functional characteristic(s) of that embodiment

[0837] The singular terms "a," "an,” and the" include plural referents unless context clearly indicates otherwise. Similarly, the word “or" is intended to include "and” unless the context clearly indicates otherwise. Athough methods and materials similar or equivalent to those described herein can be used in the
practice or testing of this disclosure, suitable methods and materials are described below. The abbreviation, "e.g."is defived from the Latin exempli gratia, and is used herein to indicate a non-limiting example. Thus, the abbreviation "e.g."is synanymous with the term “for example.”

[0838] Definitions of comman terms in cell bislogy and molecular biology can be found in "The Merck Manual of Diagnosis and Therapy”, 19th Edition, published by Merck Research Laboratories, 2006 (ISBN 0-811910-19-0); Robert 5. Porter et al. (eds), The Encyclopedia of Molecular Biology, published by
Blackwell Science Ltd., 1994 (ISEN 0-632-02182-9); Benjamin Lewin, Genes X, published by Jones & Bartlett Publishing, 2009 (1SBN-10: 0763766321); Kendrew et al. (eds.), Molecular Biology and Biotechnology: a Comprehensive Desk Reference, published by VCH Publishers, Inc., 1995 (ISEN 1-56081-569-6)
and Current Protocols in Protein Sciences 2009, Wiley Intersciences, Coligan etal., eds

[0839] Unless otherwise stated, the present invention was performed using standard procedures, as described for example in Sambrook et al., Molecular Cloning: A Laboratory Manual (4 ed.), Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y,, USA (2012); Davis et al., Basic Methods in Molecular
Biology, Elsevier Science Publishing, Inc., New York, USA (1995); or Methods in Enzymology: Guide to Molecular Cloning Techniques Vol 152, S L Berger and A R. Kimmel Eds., Acadernic Press Inc., San Diego, USA (1987 ); Current Protocols in Protein Science (CPPS) (John E. Coligan, et al, ed., John Wiley and
Sons, Inc.), Current Protocols in Cell Biolagy (CPCE) (Juan . Bonifacing etal. ed., John Wiley and Sons, Inc.), and Culture of Animal Cells: AManual of Basic Technique by R. lan Freshney, Publisher: Wiley-Liss; Sth edition (2005 ), Animal Cell Cuture Methods (Methods in Cel Biology, Vol 57, Jennie P. Mather and
David Bames editors, Academic Press, 1st edition, 1998)
[0840] The use of the word "a" or "an” when used in conjunction with the term "comprising” in the claims and/or the specification may mean "ane.” but it is also consistent with the meaning of "one or more,” "at least ane.” and "one or more than one " The use of the term "or"in the claims is used to mean "and/or"
unless explicitly indicated to refer to akematives only or the alternatives are mutually exclusive, athough the disclosure supports  definition that refers to only akternatives and "andfor.” Throughout this application, the term "about”is used to indicate that a value includes the inherent variation of error for the device,
the method being employed to determine the value, or the variation that exists among the study subjects

[0841] As used in this specfication and claim(s), the words "comprising” (and any form of comprising, such as "comprise” and "comprises”), "having” (and any form of having, such as "have” and "has”), “including” (and any form of including, such as includes and “include") or "containing” (and any form of
containing, such as "contains” and "contain’) are inclusive or apen-ended and do not exclude additional, unrecited elements or method steps.

[0842] Any part of this disclosure may be read in combination with any other part of the disclosure, unless otherwise apparent from the context

EXAMPLES

Example 1

Antigen Preparation, Immunization Procedures. and Hybridoma Generation

[0843] The folowing example provides a detailed description of the generation and identfication of a panel of anti-human OX40L monoclonal antibodies using the KyMouse™ systern (see, e.g., WO2011/04192). To this end, genetically engineered mice containing  large number of human immunoglobulin genes
were immunized with soluble recombinant hurman OX40L (commereial or in-house produced) or surface expressed human OX4OL displayed on mouse embryonic fibroblast (MEF) cells Various immunization regimes, including conventional intraperitoneal injections as well as a rapid immurisation at multiple sites
regime were set up, boosting animals over several weeks. At the end of each regime , secondary lymphoid tissue such as the spleen, and in some cases, the lymph nodes were removed. Tissues were prepared into a single cell suspension and fused with SF2/0 cellsto generate a stable hybridoma cellline.

Materials and Methods
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[0844] cDNA encoding the extracelular domain of human OX4DL was cloned into a pREP4 expression plasmid (Invitrogen) using standard molecular biology techniques. The constructs also contained a FLAG peptide motf to aid purification and an isoleucine zipper motif to aid trimerisation. Constructs were
sequenced to ensure their correct sequence composition

[0845] Rhesus (Macaca mulatts) OXADL was created using the human OX4OL plasmid created above as  template and using site directed mutagenesis to introduce the amino acid changes
[0846] Human OX40L well as Rhesus monkey OX4OL were expressed transiently to produce recombinant protein using Invitrogen's Freestyle™ CHO-S suspension adapted cell line. Plasmids were transfected into the cells using PEI (polyethyleninine MW 40000) and left to avergrow for a period of 13 days before
harvesting the supematant for purification. Cells were fed during the overgrow process with AciCHO™ Feeds A and B from GE Healthcare to help boost productivity and promate longevity of the cells. During the overgrow process samples were taken regularly to moritor cell growth and viabilty.

[0847] FLAG-tagged OX40L proteins were purified in a two-step process; firstly the clarfied tissue cuture supernatants from the CHO-S expression were purified using M2 anti-FLAG affinity chromatography. The eluted fractions containing the OX4OL protein were then subjected to size exclusion chromatography
and assessed for purity by SDS-PAGE analysis and quantified by spectrophotormeter reading at OD260nm

Cloning expression and purification of recombinant human 0X40 receptor

[0848] cDNA encoding the extracelular domain of human OX40 Re ceptor was cloned into a pREP4 expression plasmid (Invitrogen) using standard restriction enzyme digestion and ligation. The construct contained a human Fc portion to aid purification. Constructs were sequenced to ensure their correct sequence
compostion

[0849] Hurnan OX40 Receptor was expressed transiently to produce recombinant protein using Invirogen's Freestyle™ CHO-S suspension adapted cell line. Plasmids were transfected into the cells using PEI (polyethylenirmine MW 40000) and left to overgrow for a period of 13 days before hawvesting the
supernatant for purification. Cells were fed during the overgrow process with ActiCHO™ Feeds Aand B from GE Healthcare to help boost productivity and promote langevity of the cells. During the overgrow process, samples were taken regularly to monitor cell growth and viability.

[0850] The Fc tagged OX4D Receptor protein was purified in a two-step process; firstly the clarfied tissue culture supernatants from the CHO-S expression were purifisd using Protein G afiinty chromatography. The eluted fractions containing the OX40 Receptor protein were then subjected to size exclusion
chromatography and assessed for purity by SDS-PAGE analysis and quantified by spectrophotometer reading at OD280nm

Generation of stably transfected MEF and CHOS cells expressing human 0X40L

[0851] The full human OX4DL sequences were codon optimized (Seq ID No173) for mammalian expression and cloned into an expression vector under the CMY promoter flanked by 3' and 5 piggyBac specific terminal repeat sequences faciitating stable integration into the cell genome (see: "A hyperactive
pigayBac ransposase for mammalian applications”; Yusa K, Zhou L, Li MA, Bradley A, Craig NL. Proc Natl Acad Sci USA 2011 Jan 25). Furthermare. the expression vector contained either a puromycin or neornycin selection cassette to faciltate stable cell ne generation. The hOXADL expression plasmid was co-
transfected with a plasrmid encoding piggyBac transposase into an in-house derived mouse embryonic fibroblast (MEF) cell line (embryos used to generate this line were obtained from a 12855 crossed to C57BLB female mouse) and CHO-S cells using the FreeStyle Maxtransfection reagent (nvitrogen) according to
manufacturer instructions. 24 hours after transfection, the media was supplemented with G418 or neomycin and grown for at least 2 weeks to select a stable cell line, with media being exchanged every 3-4 days. The expression of hOXADL was assessed by flow cytometry using an anti-human OX4DL-PE conjugated
antibody (eBioscience). Complete MEF media was made up of Dulbecco's Modfied Eagle’s Medium (Gibco) supplemented with 10% v/v fetal bovine serum (Gibca). Complete CHO-S media was made up of CD-CHO media supplemented with BmM glutamax (Gibco)

Generation of HT1080 expressing OX40R and NF-Kappa reporter Gene

[0852] The full human OX4D receptor sequence was codon optimized (Seq 1D Not175) for mammalian expression and claned into an expression vector under the CMV promoter flanked by 3' and 5° pigayBac specific terminal repeat sequences facilitating stable integration into the cell genome (see: "Ahyperactive
pigayBac transposase for mammalian applications”; Yusa K, Zhou L, Li MA, Bradley A, Craig NL. Proc Natl Acad Sci USA 2011 Jan 25). Furthermore, the expression vector contained either a puromycin selection cassette to faciltate stable cel line generation. The hOXAQ receptor expression plasmid was co-

transfected with a plasmid encoding piggyBac transposase into HT108D cells (ATCC® CCL-121) using the FreeStyle Max transfection reagent (Invitrogen) according to manufacturer instructions. 24 hours after transfection, the media was supplemented with purormycin and grown for at least 2 weeks to select a
stable cell ine with media being exchanged every 3-4 days. The expression of OX40 receptor was assessed by flow cytometry using an anti-human OX40 receptor -PE conjugated antibody (R&D, clone 443318). Following the generation of a stable cellline expressing the OX4D receptor, cells were transfe cted with
the pNiFty-2-SEAP plasrmid (invivogen) containing 5 repeated NFKB transcription factor binding stes followed by secreted alkaline phosphatase. Stable cells were selected with the addition to zeocin to the media with fresh media being added every 3-4 days. Complete HT1080 media was made up of MEM
supplermented with 10% fetal caf serum

Preparation of MEF cells for mouse i

[0853] Cell culture medium was removed and cells washed once with 1xPBS. Cells were treated for 5 minutes with trypsin to loosen cells from tissue cuure surface. Cells were collected and trypsin neutralized by the addition of complete media containing 10% v/v fetal bovine serum (FCS). Cells were then
centrifuged at 300 xg for 10 minutes and washed with 25 mL of 1xPBS. Cells were counted and resuspended at the appropriate concentration in 1XPBS

Immunization Procedure:

[0854] Transgenic Kymice were immunized with hOXADL in either soluble recombinant form, expressed by CHO-S cells, or membrane bound form, expressed by stably transfected MEF cells.

[0855] When immunizing with cells, the adjuvant was mixed with cells at a 1:1 v/ ratio and gently mixed by pipetting before injecting intraperitoneally. When immunizing with protein, the adjuvant was mixed with protein at a 1:1 v ratio and vortexed repeatedly Al mice were bled before being primed and then
boosted every three weeks. At least 3 serial bleeds spaced apart at lsast 2 weeks were colected and analysed for hOX4OL specific IG titre using an ELISA or flow cytometry based assay

Determination of serum titers by FACS using CHO-S expressed hOX40L

[0856] CHO-S cells expressing hOX4OL or untransfected CHO-S cells, diluted in FACS buffer (PBS +1% wh BSA+0.1% wh Nalg) were distributed to a 96 well V-bottom plate (Greiner) at a density of 1<105 cells per well Cells were washed with 150 pL of PES and centrifuged at 300 =g for 3 min. Supematant was
aspirated and 150 L of PBS added. This wash step was repeated. Attration of mouse serum was prepared. diluting samples in FACS buffer. 50 pLiwell of this titration was then added to the cell plate. To determine the change in actiity level due to immunization, serurn from each animal prior to immunization was
diuted to 1in 100 in FACS buffer and 50 pLiwell added to the cells. A suitable reference antibody (anti-OXADL antibody MAB10541, R8D systerms) o mouse 1961 control antibody (Sigma) were diluted in FACS buffer (between 1-8 pg/mL) and 50 pL added to cells. Cells were incubated at 4 °C for 30 minutes. Cells
were washed twice with 150 L of PBS, centrifuging after each wash step and aspirating supernatant (centrfuged at 300 xg for 3 minutes). To detect antibody binding, APC goat-antt mouse IgG (Jackson ImmunoResearch) was diuted 1 in 500 in FACS buffer and 50 pL was added to the cells. Cells were incubated
30 minutes at 4 °C in dark. Cells were washed twice with 150 L of PES centrifuging after each wash step and aspirating supernatant (centrifuged at 300 xg for 3 minutes). To fix cells 100 L 2% v/ paraformaldehyde was added and cels incubated for 30 minutes at 4°C, cells were pelleted by centrifugation at 300
=g and the plates resuspended in 50 pL of FACS buffer. APC signal intensty (geormean) was measured by flow cytometry using a BD FACS Array instrument

of serum titers by DELFIA i using inant hOX40L

[0857] Titers in mouse serum samples were determined using a reverse OX40L ELISA protocal. Anti-mouse IgG capture antbody (Southern Biotech) (4 pg/mL diluted in PBS, 50 pLiwel) was adsorbed to 96 well low auto-fluorescent, high protein binding plates (Costar) ovemight at 4° C. Excess 1gG was removed
by washing with PES- Tween (0.1% vv) and the wells were blocked with 1% wiv bovine serum albumin (BSA, Sigma) in PBS for 1 hr at R, after which plates were washed as described previously Afitration of mouse serum was prepared, diluting samples in reagent diluent (0.1% wiv BSAPBS). 50 pLiwel of this
titration was then added to ELISA plates. To determine the change in activity level due to immunization, serum from each animal prior to immunization was diluted to 1 in 100 in reagent diuent and 50 pLvell added to the ELISA plate. As a postive control for bitinylated OX4DL binding an ant-OX40L antibody
(MAB1D541, R&D systems) diluted to 1 g/l was added to plates at 50 pL. Mouse 1gG1 isotype control (Sigma) was included as a negative control and was diuted to 1 pg/mL in reagent diluent and 50 pLiwel added to ELISA plate. In some instances serum sample from a mouse immunized wih a non-relevant
antigen was diuted 1 in 1000 and 50 pLAwell was added to the ELISA plate. The plates were incubated at room temperature for at least 1 hour. Following incubation, plates were washed as before to remove unbound proteins. Biotinylated OX40L (100 ng/mL in reagent diuent; 50 Liwell) was then added to the
plates and incubated at RT for 1 hour. Unbound biofinylated OX40L was remaved by washing with PBS-Tween (0.1%vA), while the remaining biotinylated OX40L was detected by streptavidin-Europium3+conjugate (DELFIA® detection, PerkinElmer) diluted in DELFIA® assay buffer (Perkin Elmer) or streptavidin-
HRP diuted in reagent diluent

[0858] In the case of streptavidin- HRP, the plates were washed as described before and 50 L of TMB (Sigma) was added to the plate. Then the reaction was stopped by adding 50 pL of 1M sulfuric acid (Fluka analytica). The OD at 450 nm was measured on an Envision plate reader (PerkinElmer)

[0859] In case of streptavidin-Europium3, the plates were washed with TBS (Tris buffered saline)-Tween (0.1% v#) and 200pLiwell o DELFIA Enhancement solution (Perkin Elmer) was added to the plate. The fime-resolved fluorescence was measured at 615 nm on an Envision plate reader (PerkinElmer)
Fluorescence data was plotted as Europium counts

Muiine tissue isolation and preparation:

[0860] Spleens were excised from immunised mice and washed in 1xPBS and kept on ice until further pracessing. Tissues were prepared in buffer containing 1xPBS (Invitroger) and 3% heat-nactivated FBS (Invitrogen). Splenocytes were dispersed by mashing the tissue through 3 45 pm strainer (BD Falcon) and
tinsing with 30 mL 3%FBS/PES buffer before centrifugation at 700 g for 10 minutes at 4 °C. To remove red blood cells, the pelleted splenocytes were resuspended in 4 mL of Red Blood Cel Lysis Buffer (Sigma). After 4 minutes of incubation, the Iysis reaction was stopped by addtion of 3% FBS/1<PBS buffer. Cell
clurnps were fitered outwith a 45 pm strainer. The remaining splenocytes were pelleted for further proce dures

Hybridoma Fusion

[0861] For the KMDSS experiment, pellsted splenocytes were progressed diectly to fusion without any selection or overnight CpG stimulation. For the KMIAD experiment, B-cells were subjected to a postive selection method using the MACS® Separation system. Cells were resuspended in 60 pL 3% FES/PBS
buffer per 1x107 cels, before adding the antimouse 161 plus antimouse lgG2a+b MicroBeads (Mitenyi Biotec) and incubated for 15 minutes at 4 °C. The cellsMicroBeads mixture was then applied to a pre-wetted LS column placed in a magnetic MACS Separator and washed with 3% FBS/PBS buffer. 196
positive cells were collected in the labelled, colimn-bound fraction in 3% FBS/PES buffer

[0862] For the KOO experiment, enriched B-cels were treated with CpG overight (final concentration 25 ) and the following day washed once in BSA fusion buffer (0.3 D-Sorbitol, 0.1 mM calcium acetate hydrate, 0.5 mM magnesium acetate tetrahydrate and 0.1% BSA (vév), adjusted to pH7.2). For the
K055 experiment, pelleted splenocytes from red blood cel lysis were washed once in BSAfusion buffer on the same day as tissue preparation. Fusion proceeded in the same way for both experiments after this point. Washed cells were resuspended in 200 L of BSAfusion buffer and cell count determined. SF20
cells were treated in the same way, but washed twice with BSAfusion buffer. B-cells were fused at a ratio of 3:1 with SF240 myeloma cells by electrofusion using a BTX ECM 2001 Electro Cell Manipulator (Harvard Apparatus). Each fusion was left avernight in recovery medium (Dulbe ceo's Modified Eagle's Medium -
high glucose (no phenol red, no L-G) containing OP (Sigma), L- Glutamax (Gibco), 20% FBS (Gibco, batch-tested for hybridoma) and 2-mercaptoethana). On the final day, cells were pelleted and resuspended in 1 part recovery medium to 9 parts semislid medium (ClanaCell-HY Hybridoma Selection Medium D,
Stemcell Technologies) and then seeded onto 10 cm petri dishes. Colonies were picked 12 days later into 96-well plates and cultured for another 2-3 days prior to screening

Example?

Hybridoma Supematant Screening

[0863] After generation of hybridoma clones, the hybridoma supematant was assessed in a sequental primary and secondary screen and appropriate hybridoma clones selected based on criteria of antibody binding to CHO expressed hOX4OL and receptor neutralization activity (see details in materials and
methods) (Table 1).

[0864] For the primary screen, the inventors devised the following selection criteria: wells containing hybridoma clones were selected if antibodies present in the supernatant could bind to natively displayed hOX4DL expressed on the cell surface. This assay was setup by plating CHO-S cells expressing hOX40L on
the cell surface, folowed by incubation with hybridoma supematart, followed by a fluorescent detection antibody. The presence of an anti-OX40L antbody in the supermatant was read-out using a plate reader capable of reading the appropriate fluorescence. Furthermore, the inventors assessed hybridoma
supernatant for binding to recombinantly expressed human OXADL using an HTRF (Homogeneous Time Resolved Fluorescence) assay. The inventors also determined whether the hybridoma supematant had the ability to reduce the binding of human recombinant OX4DLto human OX40R Fe. Clanes meeting
certain selection criteria (see further detailed description below), using data from the above mentioned three primary screen assays, were then chery-picked and moved on to a secondary screen where the abiliy of each antibody to neutralize hOX40L binding to its receptors, OX40 Receptor (aka CD134), was
determined. The inventors decided to assessthis using a receptor neutralization HTRF assay and a flow cytometry-based receptor neutralization assay. Lastly, the inventors decided to analyse hybridoma supematant by SPR to evaluate apparent affinity of the antibodies to recombinant trimeric huran OX40L as
well as cross reactivity to Rhesus monkey OX40L.

[0865] Antibodies were defined as a secondary hitwhen antibodies in hybridorma supematant bound to hOXAQL, with high apparent affinity as well as cross-reacted with recombinant Rhesus monkey OXADL. Addtionally, antibodies in the supernatant had to showthe abilty to neutralize OX40L binding to its receptor,
iLe. OX40 Receptor (aka CD134) in either HTRF or flow cytometry based assay.

Materials and Methods

[0866] Supematants collected from hybridoma cells were tested to assess the abilty of secreted antibodies to bind to hOXADL expressed on the surface of CHO-S cells. To determine CHO-5 hOX4OL binding, cells were plated in clear bottom tissue cuture treated 364-well plates (Costar or BRAND) at 2x10*
cellshwell in F12 media (GIBCO) supplemented with 10% v FBS (GIBCO) and cultured overnight. Culture media was removed from 384-well assay plates. At least 40 i of hybridoma supernatant or postive control anti-human OXADL reference antibody (at a final concentration of 1 pgfmL) or isotype lgG1 control
antibody (referred to in some instances as Cm7, Sigma M3283, at a final concentration of 1 pg/mL) diluted in hybridoma maintaining me dia (HMM) were added to each well. Hybridoma maintaining media was made up of, Advanced DMEM (Gibco) supplemented with 1x Glutamax (Gibco), 20%viv FBS (Gibca), 0.05
M p-Mercaptoethanol, 1<HT supplement (Gibco), and 1xpenicilln/streptomycin (Gibco). Plates were incubated for 1 hour at 4 °C. Culture media was aspirated and 50 pL of goat anti-mouse Alexa Fluor 790 (Jackson ImmunoResearch, 115-655-071) at 1000 ng/mL supplemented with 0.2 yM DRAQS (Biostatus)
diuted in FACS Buffer (PBS+1% whv BSA40.1% v NaNlg) were added. Plates were again incubated for 1 hour at 4 °C. Supernatant was aspirated and 25 pL of 4% viv paraformaldehyde added and plates were incubated 15 minutes at room temperature. Plates were washed twice with 100 pL PBS and then the

wash buffer was cormpletely removed. Fluorescence intensity was read by scanning plates using an Odyssey Infrared Imaging System (L-COR®). Anti-mouse binding (800 nm channel) was nommalised to cell number (700 nm channe) according to LI-COR® recommended algorithm. Percent effect was calculated as
detailed below (Equation 1). Total binding was defined using reference antibody at a final assay concentration of 1pg/ml. Non specific binding was defined using mouse IgG1 isotype control (Sigma) at a final assay concentration of 1 pgfmL. Wells were defined as hits where percent effect was greater than or equalto
5%
Equation 1: Calculation of Percentage Effect from Primary Sereen (L1-COR) and HTRF (Using 800% Resp values (L-COR) or BB5/20nm ratio (see Equation 2) (HTRF)

sennple vell - non spacific binding
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Percert effect =
Tolal bincing - non sp=cihc binding

[0867] Non-specific binding = values from wells containing isotype control mouse 1gG1 or HMM or buffer

[0868] Total Binding (Binding HTRF and LICOR) = values from wells containing reference antibody Total binding (OX4DLOXADRF assay) = OX40L and OX4DRFc

: Binding to inant human QX401

[0869] In parallel to screening for binding to CHO-S expressed OX4OL, supernatants collected from hybridoma wells were also tested to assess the ability of secreted antibodies to bind to hOX4DL expressed as a recombinant protein (produced in-house, see details in Example 1). Binding of secreted antibodies to
recombinant hOX40L were identified by HTRF® (Homogeneous Time-Resolved Fluorescence, Cisbio) assay format using biotinylated hOX40L. & L of hybridoma supernatant was transferred to a white 384 well low volume non binding surface polystyrene plate (Greiner). Then SpL of bistinylated hOX4OL (working
concentration 20 n) diluted in HTRF buffer (PBS (Sigma) +0.53 M KF (Sigma) +0.1% wh BSA (Sigma) was added. 5 pL of combined detection reagents Streptavidin D2 (Cisbio) diluted 1:100 in HTRF assay buffer for final dilution 1:400 and goat anti-mouse 196G (Sauthern Biotech) labelled with europium cryptate
(Cisbio) diluted 1:100 in HTRF assay buffer for final dilution 1:400 were added. The concentration of goat antmouse IgG (Sautherm Biotech) labelled with europiurn cryptate was batch dependent and in some cases a dilution of 1:1000 was performed to achieve a final assay concentration of 1:4000. To adjust the
total assay volume to 20 pL, 5 pL of HTRF assay buffer was added to allwells. To define non-specific binding, addition of positive control antibody or hybridoma media was replaced with HTRF assay buffer or HMM. The plate was left to incubate in dark for 3 hours prior to reading time resolved fluorescence at 520
nm and B85 nm emission wavelengths using an Envision plate reader (Perkin Elmer). More detais of the HTRF® assay technology can be found in Mathis (1995) Clinical Chemistry 41(9), 1391-1397. Data were analysed by calculating B65/520 ratio and percent effect for each sample according to Equation 2 and
Equation 1 respectively.
Equetion 2: Caleulation of 6551620 rat
665/520 ratio = (sample 6657620 nm alue) X 10000

[0870] For clones derived from KMDA0-1 and KMDS5-1 a selection criteria of greater than or equalto 20 percent effect was applied by the inventors to define a well as a hit from recombinant hOX4DL binding as described in Table 1

Primary screen: human OX40L/human OX40R Fe binding assay:

[0871] In order to determine whether supernatants collected from hybridoma wells inhibited the binding of OX40L to OXAORF«, secreted antibodies were tested in an OX40L/OXAORFc binding HTRF assay. 5 L of hybridoma supernatant was transferred to a white 384 wel low volume non-binding surface
polystyrene plate (Greiner). Biotinlated OX40L was diluted in HTRF assay buffer to a working concentration of 2.4 n and 5 pL added. OXADRF ¢ was then diuted to working concentration of 48 nM and 5 pL added. Non-specfic binding was defined by replacing OXADRFc with assay buffer or HMM. Streptavidin
cryptate (CISBIO) and anti-human Fe D2 (CISBIO) were diluted in HTRF assay buffer to working concentration of 1:100 and SnM respectively. Plates were covered, protected from ight and incubated at room temperature for 3 hrs prior to reading tine resolved fluorescence at 620 nm and B65 nm emission
wavelengths using an EnVision plate reader (Perkin Emer). Data were analysed by calculating B65/520 ratio and percent efect for each sample according to Equation 2 and Equation 5 respectively

[0872] For clones derived from KMD40-1 and KMDS5-1, a selection criteria of less than or equalto 90 percent of the assay signal of OXAD receptor Fc binding to OX4OL was applied by the inventorsto define a well as a hit as described in Table 1

[0873] To determine whether wells selected using the primary screen selection criteria had the required characteristics set by the inventors, a number of assays were performed. Hybridoma clones selected as hits from primary screening were cultured for 3 days and the supernatants collected from hybridoma cells
were tested to assess whether the secreted antibodies that bind to CHO-S expressed hOX4QL, in some case bind to untransfected CHO-S cells and whether they neutralise recombinant OX4OR F¢ binding to CHO-5 hOX4OL and abilty to neutraise OX4DR binding to recormbinant biotinylated hOX4DL.

Binding to CHO-S expressed hOX40L and receptor neutralisation :

[0874] CHO-S cells expressing hOX4OL or untransfected CHO-5 cells, diluted in FACS buffer (PES +1% wiv BSA-+D.1% wiv NaN) were distributed to a 96 wel \-bottor plate (Greiner) at a densty of 1x10° cells per well. Cells were washed with 150 L of PBS and centrifuged at300 xg for 3 min. Supernatant was
aspirated and 150 pL of PBS added. This wash step was repeated

[0875] 25 L of hybridoma superatant or purified antibody from hybridoma supernatant diluted in FACS buffer was added to the washed cells and incubated for 1015 minutes. Reference Antibody or mouse 1961 control antibody (Sigma) were diluted in FACS buffer to 20 pg/mL and 25 pL added to cells 25 pL of
human OX40R Fc (in-house) diluted to 1000 ngfmL in FACS buffer were then added to wells. Cells were incubated at 4 °C for 30 minutes

[0876] Cells were washed twice with 150 pL of PBS centrifuging after each wash step and aspirating supematant (centrifuged at 300 xg for 3 minutes)
[0877] To detect antibody and receptor binding, 50 pL of Goat ant-human 1gG-PE (Jackson ImmunoResearch) and APC antimouse 196G (Jackson ImmunoResearch) diluted 1 in 500 in FACS buffer was added to the cells. Cells were incubated 30 minutes at 4 °C in the dark
[0878] Cels were washed twice with 150 pL of PBS centrifuging after each wash step and aspirating supematant (centrifuged at 300 xg for 3 minutes)

[0879] To fix cells 100 pL 2% vir paraformaldehyde was added and cells incubated for 30 minutes at 4 °C, cells were pelleted by centrifugation 300 xg and the plates and resuspended in 50 pL of FACS buffer. PE and APC signal intensity (geomean) was measured by flow cytometry using a BD FACS Array
instrumert

[0880] % of control binding was calculated using geomean fluorescence as described in equation 1 where total binding was defined as reference antibody at 10 pg/nL and non-specific binding as mouse IgG1 antibody at 10 g/mL. % receptor binding was calculated using Equation 3

Equation 3: Percentage of receptorbinding (EACS)

[0881] Based on geomean fluorescence
% of Receptor binding  sampl= value - non specific binding 100

fotal hinding - non specific hinding

[0882] Non-specific binding = No antibody, no receptor
“Totel binding — receptar (OX40R) anly binding (o nfibitar) + isatype ontrol at 10 paimL

Secondary Screen - HTRF Li

[0883] To determine whether antibodies identified from primary screen neutralise OX40L binding to OXADRFc an hurman OX4DUhuman OX40R F c binding assay was performed s described for primary screen

[0884] Plate s were left to incubate in dark for 3 hours prior to reading time resolved fluorescence atB20 nrm and 685 nm emission wavelengths using an EnVision plate reader (Perkin Elmer). More details of the HTRF® assay technology can be found in Mathis (1985) Clinical Chermistry 41(9), 1391-1397. Data were
analysed by calculating deka F as described in Equation 4 and percentage of receptor for each sample according to Equation 5
Equgtion & Calcyigtion ot % DetgF

% delc F - {sample 656/620 nm ratio value)- {non-specific cortrol 665/620 i atiovalue) ¥ 100

{Rer-speciic cortrol 6657520 i rato)

Equation 5: inding (HTRE)

[0885] Based on calculation of % dehaF (Equation 4) or BB5/520 ratio (Equation 2)
Sample value - non spacific inding X100

Poof Receptorbinding ——________________
- ol binding _non speciic binding

Non specific binding = HIM or bufer + OX40L (no receptor)

Total binding = receptor (OX40R) and OX40L (no infibitor)

Hit criteria selection from secondary screening:

[0886] A panel of hits were selected based on binding and neutralisation assays His in CHO-S OXADL binding assaywere defined by the inventors as significant binding to CHO-S OX40L cells and no binding to CHO-S cells by FACS. Hits were further defined as having the abilty to significantly reduce OXADRFc
binding to recombinant OX40L (HTRF) and significantly reduce OXADRFe binding to hOXADL expressed on CHO cells. Data is summarised in Table 1. Apparent affinity measurements by SPR were also considered

Example3
Antibody Lead Characterization

[0887] Based on the screening selected wells were expanded and murine/uman chimeric antibodies puriied using a standard Protein G based affinity chromatography purfication (see method below). The antibodies were subjected to various assays to assess their ability to block hOX4OL binding to it receptor
OX4OR, as well asthe abilty of each anibody to bind to human as well as Rhesus monkey OXADL with high apparent affinity To decipher which antibodies were the best, selected clones were tested using OX4DL/OX4DRF ¢ HTRF assay and OX4DL induced IL2 release from primary human T-cells
Table | mAb Lead Sunmary

Antibody FACS Binding HTRF Receptor Neutralisation IG50 nM (+/- SEM) Primary T-cell Assay ICso nM (+- SEM) 1A pparent Affinity hOX40L (nh) Apparent Affinity RhsOX40L (nM)
10AO7 (hybridoma) VES ix g ENROR CNROR
10A07 (human) ND 2T onM (+E0017) LY OEEM (v 12) CNROR CNROR
2D10 (hybridom 3) YES [y ND CNROR CNROR
2D10 (hum an) ND 5+ 0.75nM (+-0.04) +++ 0B 1nM (+ D.08) CNROR CNROR.
5H04 (hybridom 3) YES O ND 53 ND
18H01 (hybridoma) YES i ND 22 ND
CNRORE Cannot resolve off-rate
1Cs0 data represents arithmetic mean +/- standard error of mean (SEM) for three independent experiments or donors

Materials and Methods:

Burification of antibo dies from

[0888] Antibodies were purffied using Protein G affinty chromatography Antibodies were eluted from the Protein G me dia using IgG Elute reagent (Fierce) and the eluted antibodies were buffer swapped into PBS prior to use. Antibody purity was assessed by SDS-PAGE analysis and quantfied by spectrophotometer
reading at OD280 nm

[0889] Binding of antibadies purified from hybridoma superatant was carried out as described herein

HTRF Ligand/Receptor Neutralisation:.

[0890] The following methods were carried out with a titration of inhibitor in order to establish the clone potency as measured by ICag values in the assay Antibody purified from hybridoma was tirated by diluting in HTRF assay buffer and & L of this tiration transferred to a white 364 well low volume nor-binding
surface polystyrene plate (Greiner). Biotinylated OX4OL was diluted in HTRF assay buffer to a working concentration of 2.4 nM and 5 pL added. OX4ORF ¢ was then diluted to working concentration of 4.8 M and 5 pL added. Non-specific binding was defined by replacing OX4ORFc with assay buffer or HMM
Streptavidin cryptate (CISBIO) and anti-human Fc D2 (CISBIO) were diuted in HTRF assay buffer to working concentration of 1:100 and 5 nM respectively. Plates were covered, protected from light and incubated at room temperature for 3 hrs prior to reading time resolved fluorescence at 520 nm and 665 nm
emission wavelengths using an EnVision plate reader (Perkin Elmer). Data were analysed by calculating delta F as described in Equation 4 and percentage of receptor for each sample according to Equation 5 or in some cases Equation B. |Cap values were determined using GraphPad Prism software by curve fitting
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using a four-parameter logistic equation (Equation 7).
Squation 6: Percentzqe o teceptor binding (HTRE)
Based on cakulation of % DeltaF (Equation 8}

% of Recepior binding sample value

il binding o

[0891] Total binding = receptor (OX40R) and OX4DL (no inhibitor)
Equation 7: Four Pararmeter logistic calculation
= Bollorm + (Top-Bollam)i(1+L0(LagicsD-X}FHillope))

X = logarithrn of concentration
Y= specific binding (equation 6)
Top and Battom = Plateus in same units as Y (specific binding)

Log ICs0 in sarme unts asX. Y starts at Bottom and goes to Top with a sigmoid shape. Specific binding decreases as X increases

ing of fully human assay

[0892] In orderto determine whether recombinantly expressed fully human purifid lgG inhibit hurman OX40L binding to OXADRF¢ the following method was carried out. Fully human purified 19G or other inhibitor were tested in order to establish the clone potency as measured by 1Csg values in the assay. Antibodies
recombinantly expressed and purified were tirated by diluting in HTRF assay buffer and 5 L of this fitration transferred to a white 384 well low volume non-binding surface polystyrene plate (Greiner). Biotinylated OX4DL was diuted in HTRF assay buffer to a working concentration of 2.4 nM and 5 pL added
OXA4ORF ¢ directly labelled with AFB47 was then diluted to working concentration of 10 nM and & pL added. Non-specific binding was defined by replacing OXADRFc-AFBA7 with assay buffer or HMM. Streptavidin cryptate (CISBIO) was diluted in HTRF assay buffer to working concentration of 1100 and 5 pL added
to allwells of the plate. Plates were covered, protected from light and incubated at room temperature for 3 hrs prior to reading time resolved fluorescence at 520 nm and 665 nm emission wavelengths using an EnVision plate reader (Perkin Elmer). Data were analysed by calculating delta F as described in Equation
4 and percentage of receptor for each sample according to Equation 5 or in some cases Equation B. |Cap values were determined using GraphPad Prism software by curve fiting sing a four-parameter logistic equation (Equation 7) (Figure 1)

[0893] Recornbinant human OX4OL (in house) was diluted in culture me dia to a concentration of 400 ngfml and 50 pL added to a tissue culture treated 95 wel plate (Costar). Anti-OXADL antibodies or appropriate species isotype control (Sigma of in house) were ttrated in cuure media in a 95 well plate (greiner)
and then 50 L of titration transferred to the 95 well plate containing 50 L OX4OL. The antibod y titration was incubated for 30 minutes at room temperature with the recombinant OX40L before CD3 positive T-cells were added

[0894] PEMCs were isolated from leukoreduction system charmbers (NHSBT) using FicolkPague plus (GE Healthcare) by density gradient centrifugation. CD3 positive cells (T-cells) were isolated from human PEMC by negative selection using magnetic microbeads (Mitenyi Biotech) according to manufacturer’s
recommendations. The isolated cells were centrfuged at 300 xg/5 min, resuspended in culture media (cuhure media was defined as either RPMI (Gibco) +10%v& FBS or RPMI +5%vA human AB serum) and 50 pL of the cell suspension added to the 95 well plate containing the recombinant OX40L and antibody

titration to a achieve final concentration of 2x105 cellsiwel.

[0895] Then 50 pL of PHA 18 py/ml was added to all wells to achieve a final assay concentration of 2 pg/mL. The cells were incubated at 37 °C for 3 days before supernatant were harvested and analysed for IL-2 concentration. Maximal 1L-2 release was defined by OX40L stimulation in the absence of inhibitor.
Minimal IL-2 release was defined by cuhture media only (no OXADL).

[0896] IL-2 levels in supematants were determined using human 1L-2 Duoset ELISAKR (R &D) Systers) according to manufacturer's recommendations. 1L-2 capture antibody (4 pgfmL diluted in PBS, 50 pLAvell) was adsorbed to 95 well low auto-fluorescent, high protein binding plates (Costar) overnight at 4° C.
Excess IyG was remaved by washing with PBS-Tween and the wells were blocked with 1% bovine serum albumin (BSA) in PBS for 1 hour at room temperature, after which plates were washed as described previously. 50 pLwell of conditioned culture media wasthen added IL-2 standards (from 2000 pyfnL, 1:2

dilution) were also added to ELISA plates as an ELISA control and the plates were incubated at room temperature for at least 1 hour.

[0897] Following incubation, plates were washed as before to remove unbound proteins. Biotinylated IL-2 detection Ab (200 ng/mL in reagent diuent (0.1% BSAPBS); 50 pLwell) was then added to the plates and incubated at RT for 1 h. Unbound detection antibody was removed by washing with PBS Tween (0.1%

i), while the remaining biotinylated detected by stre ptavid p jugate (DELFIA® detection, PerkinElmer). Time-resolved fluorescence was measured at 615 nm on an Envision plate reader (PerkinElmer). Fluorescence data was plotted as Europium counts or concentration of IL2 release
calculated from standard curve by finear regression according to manufacturer's recommendations. ICgg values were determined using GraphPad Prism software by curve fiting using a four-parameter logistic e quation (Equation 7).

Surface Plasmon Resonance Analysis:

[0898] SPR analysis was carried out using the ProteOn™ XPR36 Array Syster (BioRad). Antimouse 19G (GE Healthcare BR-1008-38) was immobiised on a GLM biosensor surface using amine coupling, the surface was then blacked using 1 M ethanolarmine. Test antibodies were captured on this surface and
recombinant hOX4OL (human and rhesus) were used at a single concentration of 256 nM, binding sensorgrams were double referenced using a buffer injection (ie. D nM) to remove baseline drift and injection artefacts. Apparent affinties for the OXADL-antibody interaction were determined using the 11 model
inherent to the ProteOn XPR38 analysis software. The assay was run using HBS-EP (Teknova) as running buffer and carried out at 25 °C

Exampled

[0899] After the selection and characterization of lead candidates, their fully human variable domains were recovered using RT-PCR using a mixture of forward and reverse primers. Antibodies were reformatted into a human lgG4 backbone (1gG4-PE) and expressed using a transient expression systern in CHO-5
cells. A summary of all sequences is displayed in the Sequence Listing

BNA isolation from hybridoma cells:

[0900] Total RNA was extracted from hybridoma cells using TRIzo™ Reagent (Invitrogen). The quantity and qualiy of the isolated RNA was analysed spectrophotometrically

domain recovery by RT-PCR:

[0901] Selected clones were used for preparing total RNA, which was used in an RT-PCR reaction to recover the heavy chain \eregions. 1gG specific reverse primers and Ig leader sequence specific forward primer sets or akematively IgG specific reverse primers and Iy 5' untranslated region (UTR) sequence
specific forward primer sets were used for the heavy chains. Kappa constant region specfic reverse primers and kappa leader sequence specic forward primer sets or altematively Kappa constant region specific reverse primers and kappa SUTR sequence specific forward primer sets were used for the kappa
OX40L chains. The RT-PCR products were separated by agarose gel electrophoresis with the DNA of the predicted size being sequenced in the forward and reverse directions. Alternatively, the RT-PCR products were subcloned into a cloring vector and DNA of individual colonies submtted for sequencing

Cloning of recombinant antibodies.

[0902] DNA encoding the heavy chain variable region of mAb 1047 was cloned into a pREP4 expression plasrrid (Invitroger) in frame with the Human 1gG1 constant region and DNA encoding the light chain variable region of mAb 10A7 was cloned into a pREP4 expression plasmid in frame with the Human Kappa
constant region using standard restriction enzyme digestion and ligation

[0903] The heavy chain variable region coding sequences of mAbs 1047 and 2D10 in frame with the Human 1gG4-PE constant region were codon optirized for mammalian expression and claned into a pXC-18.4 expression plasmid (Lonza) and the light chain coding sequences of mAbs 10A7 and 2010 in frame
with the Human Kappa constant region were codon optimized for marmmalian expression and cloned into a pXC-17.4 expression plasmid (Lonza) using standard restriction enzyme digestion and ligation. For the simultaneous expression of the heavy and light chains the vectors a pXC-17 4 and a pXC-18.4 were
fused into one single vector using standard restriction enzyme digestion and ligation

[0904] Al constructs were sequenced to ensure their correct sequence composition

Transient Expression of OX40L Antibodies

[0905] Antibodies were expressed transiently to produce recombinant protein using Invitragen's Freestyle™ CHO-5 suspension adapted cell ne. Plasmids were transfected into the cells using PEI (polyethylerimine MW 40000) and left to overgrow for a period of 13 days before harvesting the supernatant for

purification. Cells were fed during the overgrow process with AiCHO™ Feeds A and B from GE Healthcare to help boost productivity and promote longevity of the cells. During the overgrow process samples were taken regularly to monitor cell growth and viabilty.

Generation of Stable Lonza Pook

[0906] I order to produce the gram amounts required for toxicology studies, 1047 and 2010 OXAOL antibodies were transferred to the Lonza GS Xceed system for stable expression. The HC and LC for each antibody was first codon optimised for expression in CHO cells by Genewiz. The HC cassette (containing
the optimised IgG4PE constant region) wasthen cloned into Lonza's pXC18.4 vector and LC cassette (containing the optimised kappa constant region) cloned into Lonza's pXC17 4 vector using standard restriction enzyme digestion and ligation. A double gene vector (DGY) encoding both the HC and LC sequences
was then created by restriction enzyme digestion and ligation and sequence confirmed before expression

[0907] Prior to stable pool creation; the single gene vectors encoding the HC and LC's separately as well as the DGV containing both, were expressed in the Lonza CHOKISVKO cel line transiently using PEI (polyethylenimine MW 40000). Cells were left to overgrow for a period of 13 days before harvesting the
supernatant for purification. During this period cells were fed with ActiCHO™ Feeds Aand B from GE Healthcare to help boost productivity and promote longevity of the cels. During the overgrow process samples were taken regularly to mornitor cell growth and viability. Once transient expression was confimed and
purified material analysed the antibodies were expressed as stable pools

[0908] Stable pools were generated using Lonza's propristary methods and media. 4 pools were created per antibody and left to recover over a period of 1015 days. After the cells had recovered, pre-seed stocks (PSS) of cells were frozen down for later recovery and creation of MCB. Smal scale (50 mL) shake
flask fed batch overgrows were then set up using Lonza's propristary media. Cells were left to overgrow for a period of 14 days. During this period cells were montored for growth, viabilty and glucose levels. Cells were supplemented accordingly with Lonza's proprietary feed and 400g/L glucose. Samples were also
taken throughout the process for crude sample quantification. At the end of the overgrow process the supematant was harvested for purification

[0909] Stable pools were generated using Lonza's propristary methods and media. 4 pools were created per antibody and left to recover over a period of 1015 days. After the cells had recovered, pre-seed stocks (PSS) of cells were frozen down for later recovery and creation of MCB. Small scale (50 mL) shake
flask fed batch overgrows were then st up using Lonza's proprietary media. Cells were left to overgrow for a period of 14 days. During this period cells were monitored for growth, viabilty and glucose levels. Cels were supplemented accordingly with Lanza’s proprietary feed and 400 /L glucose. Samples were

also taken throughout the process for crude sample quantification. At the end of the overgrow process the supematant was harvested for purification

[0910] Whilt the 2D10 and 1007 were similar in sequence, there expression profiles in the stable Lonza pools were different, 10AD7 expressed to very lowtitres, whereas 2010 expressed at much greater tires (see Table 2) under optimal conditions when using shake flasks in 4 separate generated stable pools

Day 7 Day 8 ;P‘ay E) Day 10 Day 11 Day 12 Day 13 Day 14
%61 492 66 1 993 157 580 540 1575
245 451 665 983 127 1485 2025 1435
37 528 il 7163 T367 785 805 7860
372 677 785 1266 1350 1435 1965 1600
Control Antibody 1 ] 129 757 279 267 357 476 A
Control Antibody 1 66 a5 127 161 208 238 265 A
Control Antibody 1 & 102 33 152 265 324 314 ik
Control Antibody 1 [ 129 165 245 328 410 385 A

[091] After expression, the antibody to be used in the Rhesus Macague GvHD model was purifisd using a two-step purfication process. The antibodies were first purified using MabSelect SuRe (GE Healthcare) affinity chromatography. Antibodies were eluted from the MabSelect SuRe media using g6 Elute
reagent (Pierce) and the eluted antibodies were dialysed in sodium acetate (pH 5.5) buffer prior to the second purification step. Antibodies were then purified by cation exchange and eluted with sodium chloride in sodium acetate buffer. Eluted antibodies were dialysed in PBS. Antibodies were quantified by
spectrophotometer reading at OD280nm and adjusted to the desired concentration (1Dmghn). Antibody purity was assessed by SDS-PAGE analysis and size exclusion chromatography. Endotoxin concentration was measured with Endosafe PTS and LAL Test Cartridges (Charles River Laboratories).
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[0912] PEMCs are isolated from leukoreduction system chambers (NHSET) using Ficol-Pague plus (GE Healthcare) density gradient centrifugation. PEMC are pre-incubated with miomycin C (Sigma) at 10 pg/mL in PBS for ane hour at 37 °C. Cells are then washed 3 times in PBS centrfuging at 300 xg for 3
mintes, aspirating the supernatant after each wash. Allogeneic PEMC (not treated with mitomycin C) are added to a 95-well plate in RPMI supplemented with 10% v/ FES at a concentration of 2<108/l, 50 pLwell Anti-OX40L antibodies are diluted in culture media and added to 95 well plate containing PBMC (not
mitomycin C treated) at 50 uLiwell. Mitoryein C treated PEMC are then added to allogeneic PEMC (not treated with mitomycin C) in 96-well plate at a final cel ratio in range of 1:1 to 4:1 mitomycin C treated to non mitormycin C based on number of cellshwell. The cells are incubated for five days at 37 °C5% CO;
After five days TNF-a, IFN-y, and 1L-2 are measured by duoset ELISA (R&D Systems) according to manufacturer's recormmendations. Proliferation is measured by CFSE diution according to manufacturer's recommendations.

[0913] PBMCs were isolated from leukoreduction syster chambers (NHSET) using Ficol-Pague plus (GE Healthcare) densty gradient centrifugation. PEMC were pre-incubated with mitomycin C (Sigma) at 10 pg/mLin PBS for one hour at 37 °C. Cells were then washed 3 times in PES centrifuging at 300 xgfor 3
minutes, aspirating the supernatant after each wash. T-lymphocytes (T-cell) in some cases CD3 positive and in other cases CD4 and CDB postive were isolated from allogeneic PBMC by negative selection using magnetic microbeads (Mitenyi Biotech) according to manufacturer's recommendations. In some
cases, non-mytornyci C treated PBMC were used instead of T-cells, The isolated cells were centrfuged at 300 xg/5 min, resuspended in culture media (cubure media was defined as ether RPMI (Gibca) +10% viv FBS or RPMI +5% v human AB serum) and 50 i of the cell suspension added to the 96 well plate
containing the recombinant OX4DL and antbody fitration to a achieve final concentration of 2105 cellshwell. Ant-OX4DL antibodies were diluted in cuure me dia to a final assay concentration 100nM of in some cases a titration of antibody was used. The antbodies were added to 96 well plate containing T-cells or
non-mytormycin C treated PBMC at 50 pLwell. Mtomycin C treated PBMC were then added to Teells or non mytomycin C treated PEMC in 96-well plate ata final cell ratio in range of 1:1 to 4:1 mitomycin C treated PBMC to T-cells (or PEMC) based on number of cellswell. The cells were incubated for five days at 37
“CI5% COy. After five days, IFN-y was measured by duoset ELISA (R&D Systems) according to manufacturer's recommendations

[0914] Anti-OX4DL antibodies were defined as inhibitors in allogeneic PEMC/T cell MLR o PEMC/PBMCI MLR when 20% inhibition (see Equation 8) of factor release (IFN-y) or were observed relatire to control wells in the absence of antibody. From four experiments performed, one experiment was a technical
failure, defined as no MLR response (IFN-y release) detected between allogeneic donors, Ofthe three remaining experiments, allthree showed inhibition (>20% inhibition of factor release (IFN-y.) observed relative to control wels in the absence of antibody) with 210, 10407 and positive control 1, however in one
of three experiments, significant inhibition was also observed with the isotype control antibody (Figure 2). For PBMC/PEMC MLR, three experiments were performed. Of three experiments, two were regarded as technical failure as there was no o low IFN-y release. However, in another experiment 10407 inhibited
IFN-y telease when compared to the isotype control

[0915] Based on values from IFN-y or IL2 release (pginL) determined as described
mple valle - 1o stmulus
So ntitition — 100 =P 2P AR 00

e IgG o stmulus

No Stirmulus = wells where only T-cells o non-mytarmycin C treated PEMC are added (no mitornyein C treated PEMC)

No IgG = wells where T-cells or in some cases non-mytornyein C treated PBMC along with mytomycin C treated PEMC are added but no 196

[0916] In orderto determine whether anti-OXADL had the abilty to induce T-cell responses in the absence of OX4DL, the assay below was performed using method adapted from Wang et al., Hybridoma (Larchrnt)., 2009 Aug; 28(4):269-76, in which an agonist anti-OX4DL antibody was described
[0917] A mouse anti-human CD3 antibody (Becton Dickinson) was diluted to 0.5 pgfmL in sterle PBS and 50 uLiwell added to a 96 well high binding sterile plate and incubated overnight at 4 °C.

[0918] Following overnight incubation, the plate was washed three times with 100 L of sterile PES.

[0919] T-cells (CD3 positive) were isolated from PEMC derived from leukoreduction system chambers (NHSBT) as described in Example 3. Following isolation, the cels were added to wells in 100 pL to achieve a final concentration of 1x105 cellsiwell

[0920] Test antibodies were diluted in RPMI+ 10% FBS and 50 pL or 100 pLiwel added to cell plate to achieve a final assay concentration of 10 g/l In some cases, a mouse antthuman CD28 antibody (Becton Dickinson) was also added to wells ata final concentration of 1 g/l

[0921] The assay was incubated for 5 days. After 5 days, harvest superatants and IFN-y levels in supernatant were determined as described in Example 5

[0922] The assay was performed in four independent donors and no effect of adding 10407 or 2D10 in IgG4PE format was observed (IFN-y release) over that observed with human |gG4PE isotype control

Example?

[0923] The effectveness of antibody 2010 1gG4PE as a monotherapy prophylactic for the prevention of GvHD was exarmined in a Rhesus Macague model of stem cell (HSCT) 1 had been previausly descrive hat morkeye undergaing HSCT i this model had o suvval
time of B-6 days (Miller, Weston P, et al. "GVHD after haploidentical transplantation: a novel, MHC-defined rhesus macaque model identfies CD28- CDB+ Teells as a reservoir of breakthrough T cell proliferation during blockade and sirolimus-b " Blood, 116, 24(2010):5403-
5418)

[0924] Al ransplarnts were between half-sibling pairs that are mismatched at one MHC haplotype (*haploidenticaHCTs"). Recipient animals had irradiation based pre-myeloablative pre-transplant conditioning using a linear accelerator. Dose rate: 7cGy/min. Dose 1020 cGy given in 4 fractions. The leukapheresis

donor animal underwent GCSF mobilisation and underwent leukapheresis using a Spectra Optia apheresis machine. The table below gives the dose per kg oftotal nucleated cells (TNC) dose of CD3* cells, and CD34* cells for the four successful experiments

Tabled

{Recipient IDF Animal No. Recipient Bodyweight (kg) TNG (109%kg) CD3 T-sells 10%7kg CD34- cells 106kg
A14079 #2 975 113 143,76 0.51

A14081 i 702 EEE] 389.08 179

A14082 45 76 234 312.95 2,69

A 14087 5 575 344 365 56 5.9

[0925] 2010 1gG4PE was dosed at 10 mg/kg iv. according 1o a planned dosing schedule ta take place on Day -2, Day +5, Day +12, Day +19, Day +26, Day +33, Day +40, Day +47 post-transplant. No serious adverse dosing side effects were seen with any of the animals as a result of administering 2D10 IgG4PE

[0926] Sarmples were taken during the course of the study to monitor donor chimerism (Table 4) and white blood cell counts. The primary end point was based on survival, with a survival to 15 days deemed to be a sign of successful prophylactic therapy (and compared to the documented survival of 58 days with
1o prophylaxis; Miller et al 2010, supra). Though ful pathology and histolagy with GvHD grading scores, markers of T-cell prolferation and activation (such as K-67 and granzyme B) and gene array analysis are planned, they were not available for inclusion at the time of drafting

[0927] Methods for these studies are essentially as described in Miler WP et al, (2010) "GVHD after haploidentical transplantation: a novel, MHC-defined rhesus macaque model identifies CD28- CDB+ T cells as a resewvoir of breakthrough T-cell proliferation during costimulation blockade and siraimus-based
immunosuppression”, Blood 116:5403-6418.

Clinical staging of GvHD

[0928] Scoring of diinical symp based on and clinical chermistry, classified according to the criteria set out in Table 5

opathology

[0929] Tissues, including lung, liver, skin and gastrointestinal tract were collected at necropsy and fixed i formalin and p bedded. Sections were cut, sld d and stained with orwih T cell markers for visualisation of tissue infitration by lymphocytes. Prepared slides are read by a
histopathologist with specific expertise in GvHD using a semiquantitative scoring system

Elow cytometry

[0930] Longitudinal peripheral blood samples were collected before and after haematopoietic ster cell ransplant and at necropsy for flow cytometric analysis of ymphocyte subsets. Lung, liver, colon spleen and lymph node (axilary and inguinal) tissues were collected at necropsy and dissociated or enzymatically
digested as appropriate for subsequent analysis of lymphocyte infiliates by flow cytometry. Samples were analysed by multicolour flow cytometry using a LSRF ortessa cell analyser (8D Biosciences) using the following T lymphocyte marker probes: CD3 (APC-Cy7 label; clone SP34-2, BD Biosciences), CD4 (Bv786
label; clone 1200, BD Biosciences), CDB (BUV395 label; clone RPA-T8, BD Bioscences), CD28 (PE-Cy7 label; clane CD28.2, eBioscience), CD95 (BVDS label; clone DX2, Biolegend). Proliferating cell populations were identified using Ki67 (FITC label, Dako). CD4+ or CDB+ T cell subcormpartments were labelled as
follows: naive T-cells (CD28+/CD95-), central memory T-cells (CD28HCDS5H), effector mermary T-cells (CD28-CD95+)

[0931] Blood was collected into tubes with Sodium EDTA, and then red blood cells were Iysed with lysis buffer containing ammonium chloride. Remaining leukocytes were washed with FACS buffer (PBS with 2% FBS) and stained with antibody cockail (Table 7) for 30 minutes at 4 °C. After staining, cells were
washed and fixed in 1x BD Stabiizing Fixatire. Acquisition of flow data was performed on BD LSR Fortessa cylometer. Data were analyzed using FloJo. T-cells were defined as CD3+CD14/CD20-lymphocytes.
Table 7. List of used antibodies for T cell immunaphenotyping by flow cytometry

Antibody Fiuorochrome Cione Company
o3 APC-CyT SP342 B0 Biosciences
o] 5785 1700 B0 Biosciences
o8 {B0vaEs RPATE B0 Biosciences!
CD14 PerCP-Cyb 6 W5E2 BD Biosciences
T020 PerCP-Cyb & T

C028 FECyl CD282 cBioscionce
CDABRA APC SHALOH 11080 Beckman Coulter
Cho5 Bvels X2 Biolegend
CORT (CDI67) Bvizi G43HT Biolegend
0X40 (CD134) iFE 1108 BD Biosciences

Results:

1: Expansion of memory stem T-cells after

[0932] In & non-human primate model of acute Graft-versus-Host disease (GVHD), alogeneic hematopoietic cell transplantation (HCT) results in early expansion of both CD4 and CDB memory stem T-cells (Tscm: CDASRA+CCRY+CD354) at the expense of reconstitution of bona fide naive T-cells (Tn
CD4ERAYCCR7+CDI5-) (Fig 3). These Teem cells circulate in the blaod, and also reside in both lymphoid (iymph nodes, spleen) and nor-lymphoid organs (ung, liver and color)

2: 2010 1464PF i 00 of T

[0933] Treatrent with the blocking anti-OX40L antibody, 2010 IgG4PE, resuks in prolonged survival of animals after allogeneic HCT and reduces dlinical symptoms of acute GYHD. This delay in GVHD progression was associated with limited CD4+ Tscrn expansion and preservation of CD4+ T cels (Fig 4)

2T Quin ;

[0934] As shown in Figure 5, CD4+ Tscr express OX4D on their surface, but naive T-cells do not. Moreover, the level of OXAD expression was comparable between CD4+ Tscm and central memory cells (Ter). Importantly, OX4D expression was detected on CD4+ Tscm cells broadly. They are detected in naive
monkeys before transplantation (both in the blood and lymphoid organs), as wel as in leukopheresis products. This expression is also seen in allogeneic HCT recipients langitudinally after transplantation

[0935] The proportion of post-HCT Tsem cells evident in the peripheral blood of rhesus monkeys that received 02010 IgGAPE were compared with Tscm from separate groups of animals adrministered either sirofimus (rapamycin) or a combination of tacrolimus plus methotrexate (Tac/MTX). The results for CDA+
Tscm cells are shown in Figure Ba, and the results for CDB+ Tscr cells are shown in Figure Bb. Data indicate that treatrment with anti-OX4DL antibody 02010 IgG4PE resuls in a sustained infibition of the proportion of Tscm cells compared with the sirolimus and Tac/MTX treatment
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Conclusions:

[0936] An OX4D-expressing subset of Tscrm might be sensitive to 2010 IgGAPE-mediated OX4DL-blackade. This blockade may control Tscr expansion and therefore limit the progression of acute GVHD. The OX4Q pathway is a potentially novel mechanism of Tscrm regulation, which can be used in clinical practice
to treat immune-mediated diseases or improve the outcorme of adoptive immunotherapy.

Chimersm

[0937] Peripheral blood or T cell (CD3+CD20-) chimerism was determined using divergent donor- and recipient speciic MHC-linked microsatellte markers, by comparing peak heights of the donor- and recipient-specific amplicons (Penedo MC et al., (2005) "Microsatellte typing of the tesus macague MHC
region”, Imunogenetics 57:196-209)

Stage Skin Liver (Billirubin) ]

0 NG GVHD rash < 4fold increase over baseine No diaithea

i Rash <25% of surface area 4715 B-fold increase Wil diarhea

2 RaSh 75-60% of surface area 5710 0ol norease HWioderate’ diarhea

3 Rash >50% of surface area 20 1o 50-fold increase *Severe' diarhea

4 Generalized eryihroderma with bullous formation > 50-10ld increase “ery severe” diahea

[0938] Atotal of six animals were slected to receive HSCT. Of these B animals, two of the experiments were deemed a technical failure, one animal experienced viral reactivation which may have hampered engraftment and @ was seen that donor chimerism nitially climbed but then dropped, indicating that second
reconsitution was autologous repopulation. A single high (CMY) and Lymphocryp (thLCV) reading was seen at the same time as the drop in chimerism and autologous repopulation. The second technical failure was the resut of failure of the apheresis machine to produce &
suitable product for transplantation. Since the recipient animal had akeady been irradiated. it had to be sacrficed. The four other animals all survived to the primary endpoint of 15 days, exhibiing extended survival compared to both historical and contermporaneous no-prophylasis controls. Table B below outiines the
summary of each animal in this study.

Example8

[0939] Rhesus macagues were dosed with 10 mgfkg of 2010 or appropriate non-functional isotype control antibody on DayD. Samples were taken, after +15 miutes, +1 hour, 46 hours, +24-36 hours, +72 hours, 496 hours, +Day 8, +Day 11, +Day 15, +Day 18, +Day 22, +Day 25. On Day 29, animals were dosed
with 3 mo/ky of 2010 or appropriate non-functional isstype control antibody. Sarmples were taken on Day 29 after +15 minutes, +1 hour, 48 hours and then 24-36 hours after Day 28. Samples continued to be taken on +Day 32, +Day 33, +Day 36, +Day 39, +Day 43, +Day 46, +Day 50, +Day 53, +Day 57, +Day 60,
+Day 64, +Day b7 and +Day 71

[0940] To deterrmine the PK, anti-human IgG is diuted to 8 pg/mL in PBS and is adsorbed to 96 well low auto-fluorescent, high protein binding plates (Costar) overnight at 4 °C. Excess IgG is removed by washing with PBS-Tween and wels are blocked with 5% wiv non-fat dried milk (blocking buffer) for 1 hour at
room temperature. Following incubation period, plates are washed. Plasma samples are diluted in blocking buffer (multiple dilutions). A standard curve is also generated using a tiration of postive control anti-OXADL antibody diuted in blocking buffer fom 10 pgfml (1 in 3 dilution). Ether tiration o diluted plasma
sarmple are added to plate and incubated for 1 hr at room temperature. Plates are then washed and biotinylated human OX4DL is diluted to 500 ng#nL in blocking buffer added for 1 hour at raom termperature. Plates are then washed and streptavidin-Europium3 +conjugate (DELFIA® detection, PerkinElmen) diluted
in DELFIA® assay buffer (Perkin Eier) is added. Plates are then washed 3 times in Tris Buffered Saline +0.1% tween. Then, DELFIA Enhancement solution (Perkin Eimer) is added to the plate and time-resolved fluorescence is measured atB15 nm on an Envision plate reader (PerkinEimer). The concentration of
anti-OX40L antbody in the plasma is calculated by extrapolating fluorescence values from sarmple wells to those obtained from the standard curve generated from the titration of the postive control anti-OX40L antibody using a four parameter logistics curve fiting algorithm

Exampled

Rhesus Macaque (GvHD) Model: effect of combined prophylaxis with 2D10 lqG4PE plus rapamycin

[0941] Afurther rhesus macaque GvHD study was conducted to determine the effect of combined post-HSCT prophylaxis with 2D10 IgG4PE and rapamycin. The study was performed as described in Example 7, with dosing s follows: 2010 IgG4PE was administered L. at 10mg/ky on Day -2, Day 45, Day +12, Day
+19, Day 426, Day +33, Day +40, Day 7 and Day +55 post-transplant. Rapamycin was adrministered at a loading dose of 0.1 mgfkg im. on Day -14, followed by daily im. maintenance doses of 0.025 mg/kg until the scheduled termination of the study at Day +100. Rapamycin dosing was adjusted to maintain
serum trough levels within the range 5-15ngfmL

Results:

[0942] PostHSCT administration of 2010 IgG4PE together with rapamycin resuted in extended GvHD-free and absolute survival (median survival time, MST > 82 days; =3) compared to historical control animals that did not receive post-HSCT experimental treatment (MST=B days; n=4; Furlan et al, Science
Translational Medicine, Vol 7 (315); 315a1910). The effect of combined 2D10 19G4PE plus rapamycin dosing appeared also to be greater than the additive effect of each molecule when administered alone (Figure 7: MST for post-HSCT 2010 19G4PE and rapamycin were 19 and 17 days, respectively; both r-4). It
is also noted that Furlan et al discloses a MST for combined prohylaxis with tacrolimus plus methotrexate of 49 days. Itis expected that a combination of tacroimus plus methotrexate and an anti-OX4DL antibody (such as 2D10), orindeed a combination of tacrolimus and an anti-OX4DL antibody (such as 2D10),
would also provide the synergistic results as seen in this Example

labled .
Animal No. Animal D ] Survival Duration Whole Blood Chimerism (%)
Day 0 Day 1 Day 4 Day 5 Day 6 Day 7 Day 8 Dayi1 § Day12 | Day14 } Day16 { Day16 | Day18 | Day20 | Day21 | Day23 { Day26
1) (13189) (24) 0 66 375 G4 B8 87 i
#2 14079 16 0 57 317 6.9 823 882 798
3) (14075) 0
[ 14081 75 229 68.2 629 921 975 984 96.8 987
#5 74082 77 §14 564 956 5.1 ] 6.6
#5 14087 16 65 663 974 995 994
[0943] Data in brackets indicates experimental failure due to infection (animal 1) or technical failure (animal 3).
2510 19G4PE Rhesus GvHD Study
Animal Details
#1 Survival to day 24. Received 4 toses of 2010 IgG4PE. Biphasic hematopoietic reconstitution; peripheral biood chimenism tata indicated inftial donor followed by autalogous cancurrent with evidence of CMV and LCY infection
Viral infection considered possible cause of graft failure . Recorded as Technical Failure
#2 Survival to Day 16, Received 3 doses of 2010 1gG4PE. Peak peripheral blood donor chimerism of B8% at Day 1. No evidence of MV or tLCV infection. Study terminated on veterinary atvice due to wound at catheter site (nat deemed to be treatrment
ar GvHD related). GvHD staging at necropsy. skin 1 (rash < 25%), liver 0 (no bilirubin elevation); GI 0 (no diarrhoea)
# Recorted as Technical Failure . Apheresis equipment failure resulted in drastically suboptimal danor blod product
#4 Survival to Day 28. Received 4 doses of 2D10 19G4PE . Clear hematapaietic reconstitutian with peak peripheral biod donor chimerism of 83% by Day 23. No evidence of MY or tiLCV infection. Study terminated on veterinary advice due to scrotal
oedema. GvHD staging at necrapsy: skin 2 (rash 25-50 %); liver 0 (no bilirubin elevation); GI 0 (no diarhoea). Grass necropsy confirmed no overt visceral GvHD.
#5 Strvival to Day 22. Received 4 doses of 2D10 1gG4PE . Clear hematapoietic reconstitution with peak peripheral blod donor chirmerism of 3% by Day 12. No evidence of CMV or tLCV infection. Study terminated due to persistent low platelet count with
high bleeding risk and developing signs of acute systemic GVHD. GvHD staging at necrapsy: skin 3 (rash 50 %], liver 1 (4-8 x bilirubin elevation); GI 3 (severe diarrhaea)
#5 Sirvival to Day 16. Received 3 doses of 2D10 19G4PE . Clear hematapoietic reconsitutian with peak peripheral bload donor chimerism of 100% an Day 12. No evidence of CMY or rLCY infection. GvHD staging at necropsy: skin 2 (rash 26-50 %}, liver 1
(4-8 x bilirubin elevation); Gl 2 (moderate diarrhoea)
SEQIDNO:Y
1 T0AD7 \H Nucleatide Sequence
s .
TGAGALTCTC TG TECAGCTC TGGATTCACC T TAGCAGTTATATTATGACTT
GAGTCCBCCAGGOTC CTGGAGTGGGTCTCAGGTATTAGTEG
(CTCCATGAAGGECCGETICACCATCT
CCAGAGACARTTCCAAGAACACGCTGTATCTGCAGATARCAGLCTGAGASTC
GAGGACAUGGCCGTATATTACTTGE TAGGTCCGATTACTTT
GOTTCGECECEECTATTACT T AG
GTCACCGTCTCCTCA
2 \H Armino Acid Sequence
eug (QAPGKGLEWUSGISGS
(GGETYYADSMKGRFTISRDNSKNTLYLGMNSLRVEDTAVAYCAKDRLGPITLYR
GGYYYGMDVWIGQGTTYTVSS
3 HCDRI Nudleotide Sequence (IMGT) GGATTCACCTITAGCAG TTATATT
4 HCDRI Arring Acid Sequence (MGT) GFTFSSYI
5 HCDR2 Nudleotide Sequence (MGT) ATTAGT GG TAGTGGTGGTGGTACA
6 HCDR2 Aring Acd Sequence (MGT) [SGSGGGT
7 HCDRA Nudleotide Sequence (MGT)
TCGGTTAGGTCCGATTACTTTGG TTCGGEGGEGCTATTACTACGS
TATGGACGTC
8 HCDR3 Aring Acid Sequence (MGT) AKDRLGPITLVRGG Y 1Y GMDV
g HCDR1 Nudeotide Sequence (KABAT) AGTTATATTATGACT
10 HCDRI Arring Acid Sequence (KABAT) SYIMT
i HCDR2 Nudeotide Sequence (KABAT) GOTATTAGTGGTAGTG61GGTGGTACATACTACGCAGACT CCATGAAGGGL
12 HCDR2 Arring Acid Sequence (KABAT) GISGSGGGT Y YADSMKG
T3 HCDRA Nudeotide Sequence (RABAT)
TCOGTTAGGTCCGATTACTTTGGTTCGGEGE06CTATTACTACGETATSK
cate
4 HCDRA Arring Acid Sequence (KABAT) DRLGFI TLVRGGY 1Y GMDV
15 VL Nucleotide Sequence
GACATCCAGATGACCCAGTCTCCATOCTCCCTGTCTGCATC TG TAGGAGACAS
HGTCACCATCACTTGCCRGECAAGTCAGAGCATTAGCACTAT TAATTGGT
HTCAGCAGMACAGEBAAGCCCCT AAGT TCC TGATCTATGCTGCATCCAGT
TTGCAAGTGGAGTCCCATCAAGETT : GGACAGATIT
CACTCTCACCRTCAGCRG TCTGCACC TGARGATTTTGCAACTTACTACTGT
ACAGAGTTACAGTACOCCTCBGACG TTCG «
"
16 /L Armino Acid Sequence
DIOMTOSPSSLSASYGDRVTITCRASQSISDYLNWYQQKPGKAPKFLIYAASSLO
FTLTVSSLPEDRAT
7 LCDRI1 Nucleotide Sequence (IMGT) CAGAGCATTAGCGACTAT
78 LCDRT Amina Acid Sequence (IMGT) GSISDY
19 | CDR2 Nucleotide Sequence (IMGT) GCTGCATCC
50 LCDRZ Amina Acid Sequence (IMGT) ARS
21 LCDR3 Nucleotide Sequence (IMGT) CAACAGAGTTACAGTACCCCTCGGACG
72 LCDRI Amina Acid Sequence (MGT) GOSYSTPRT
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SEQ ID NO:
73 UCHRT NiciEstioe Seiznte (RAEAT) B ARGTCAGAGCATTACCEACTATTTRART
24 LCDRI Amina Acid Sequence (KABAT) RASQSISDYLN
25 LCDR2 Nucleotide Sequence (KABAT) GCTGCATCCAGT TTOCAAAGT
25 [CDR2 Amina Acid Sequence (KABAT) AASSLOS
27 LCDRA Nucleotide Sequence (KABAT) CAACAGAGTTACAGTACCCCTCGGACG
28 LCDR3 Amina Acid Sequence (KABAT) CQQSYSTPRT
29 Heavy Chain Nucleotide equence
GGG TCCAGL LG TGEAMAGCOGAGAGTECTOGTGCAGCCTGGAGGCAGES
TCAGGCTBTCCTGTGLOSCCTLGRCTTCAX TICAGCAGE TACATCATGACE
cc Tere
CATACTACGC TICACCATE
GGAGGATACCBCCETGTACTACTGLGC! 2 COATTACE
T CTATTACTACGGE CAGRGLACCAC
CTEACAGTGTECAGCB0CAGCACC AAGGBELCTTLG TGTTECOOUTEGCCE
CTIGCAGCAGGAGTACC TCUGARTOCACRGC TEOCC TERGTGTCTGRTGARG
GALTACTT T GAGOCCRTEACC G TRAGC TGGAMAGLGGCGC TCTGACAT
CBBOGTCCACACLTTTCCTACGTCCTGAGTCCTECRRCCTCTACTECCTGT
\GAGCAA
AT T TG BCE R TTCCANGECHACR
TGTTCCTGTTCOCTCC CCCTCATGATCAGCCG
3 CCCTGAGATCC
26TTE r‘ %
CGGGAAGAGCAGTTT g
GCATCAGGACTGRC TAACGGCAAGEAGTACAAGTGCARGGTEAGCATARG
ST A T AT G GGACATETCS) caceees
COROTCGIGTACACECT CAAGACC
TGAGCCT TCTACCCTTCCGACATORCCSTG
= u, N CCAGAAAATTAT cegcreceT
A OATe TC TG TG T G e oG
TTCAGCTGUTOCGIGATGCACGAGRCCT
A TACA AT TG T TR
El Heavy Chain Armino Acid S equence
sSe:
T QMNSLRVEDTAVYYCAKDRLGPITLVR
LikoTFe
NSEALTSGV: TYTCMUDHKP
s«rwwvsmmwcwsfascpsvmwwmmswmwm
TYRY LTVLHODWLNGKE
TSRAKGOPREPQW T LPPREEIT TCLYKGFYP
TRPULDSDGSFALYSRL]
HEALHNHYTOKSLSLSLGK
Ell Light Chain Nucleatide Sequence
GACATCCAGATGACCCABTECCCTTCLTCCCTTCLGCC TCGTGGGAGACAG
G ETGACCATCACCTGCCEGGCCAGCCAGTLCATCAGCGACTACC TGAAC TSGT
T GCOLGGCARGRCE! ScTiceeceeTone:
SCCCAGCAGGTTT
GAGCTACAGCACCOCLAGRACATTT!
CAAGAGGACCGT TGTTTATCTTCOCCCCAGCGRCGAGE
AGCTGAN\TCOGGO\OCECUCXGTGGTCTGC('TGCTGAATMEWCVAECCT
e AN AT TaTeL
TCCACCCTOACACTOTC CAAGEOCGAT TACBAGARGCACAAGETATACGCCTG
3AGETEALCACCABGRACTRTCC TCOCOGTBACCARGTCL TTCAALLGGS
alasarac
32 Light Chain Armino Acid Sequence
DIQMTUSPSSLSASYGDRVTITCRASOSISOYLNW Y QQKPGKAPKFLIYAASSLQ
A QLKSG TASVVCLL
QDSKDSTYSLSSTLTLSKADYEHKVYACEVTHOGLSSPYTKSFIRGEC
33 02010 VH Nutleatide Sequence
GAGGTGCAGT TEATACAGCCTGGGERGTCC
TGAGACTCTCCTGTGCAGCCTC TGOATTCACTTTTAGCAACTATGCCATGAACT
GOTCCROCAGGATEC TTAGCGG
: GACTCOGTGAGGOCIGATTCACCATAT
CCAGAGACAATTCCAGGAACATGETGTATCTGCARATGAACAGCCTGAGAGTC
GGG GGG TACTCTELMGA TS GCTCATTATGECTACGST
GGEACCCTATTACT TGGGECCAAGE T
Reoarereccn
34 \H Armino Acid Sequence
EVQLVESGGGLVQPAGSLRLSC
TKORLIMATYRS
PYYYGMDVWGQGTTVTVSS.
35 HCDRI Nutleotide Sequence (MGT) GGATTCACT I TTAGCAACTATGLC
£ HCDR1 Arring Acid Sequence (MGT) GFTFSNYA
37 HCDR2 Nudleotide Sequence (MGT) AT TAGCGGAAGTGGTGOTGCCACA
38 HCDR2 Arring Acid Sequence (MGT) |SGSGOAT
39 HCDR Nudleotide Sequence (MGT)
TOGGCTCATTATGECTACGGTTCGBGGACCCTATTACTACGE TAT
GGAGGTC
o HCDRE Arring Acid Sequence (MGT) TRDRLIMATVRGPY Y YGM DV
41 HCDR1 Nudieotide Sequence (KABAT) AACTATGCCATGAAC
42 HCDRI Arino Acid Sequence (KABAT) NYANN
43 HCDR2 Nudleotide Sequence (KABAT) ACTATTAGCGGAAGTGGT GOTGCCACAAGGTATGCAGACTCCGTGAAGGGE
43 HCDR2 Aring Acid Sequence (RABAT) TISGSGOATRYADSVKG
45 HCDR3 Nudeotide Sequence (KABAT)
TOGGCTCATTATGACTACGE TTCGGRGACCCTATTACTACY
46 HCDRA Arrino Acid Sequence (KABAT) DRLIMATYRGPYYYGMDV
47 VL Nucieotide Sequence
crreT
Asracmucrrz,cccsscaasrcAcmmcc,xm,xrrmmsm
CTCCTGATCTATGCTGEATECAST
WGCMAGTGGGGT’C(ATU\A GTTCAGTGGCAGTGGATCTGAGACAGATTT
CACTCTCACCATCAGCAGTCTGCAACCTGAAGATTTTGCAACTTACTACTGTCA
TGTCTCATTCACTTT A
w
18 L Arming Acid Sequence
DIQMTQSPSSLSASVGDRYTITCRASOSISSY LN GKAPNLLLYAASSLG
TISSLQPEDFATYYCQY
15 LCDRI Nucleoide Sequence (IMGT) CAGAGCATTAGCAGCTAT
50 LCDRI Amina Acid Sequence (MGT) QSISSY
51 LCDR Nucleotide Sequence (MGT) GCTGCATCT
52 LCDR2 Amina Acid Sequence (IMGT) AAS
53 LCDRA Nucleotide Sequence (MGT) CAACAGAGTCACAGTGTCTCATTCACT.
54 LCDR3 Amina Acid Sequence (IMGT) QQSHSVSFT
55 LCDRI Nucleotite Sequence (KABAT) CGGGUAAGTCAGAGCATTAGCAGLTAT TTARAT
565 LCDRI1 Amina Acid Sequence (KABAT) RASCSISSYLN
57 [COR2 Nuclzotide Sequence (KABAT) GCTGCATCCAGT TTOCARAGT
58 LCDR2 Amina Acid Sequence (KABAT) AASSLOS
59 LCDRI Nuclzotide Sequente (KABAT) CRACAGAGTCACAGTGTCTCATTCACT
60 L CDR3 Amina Acid Sequence (KABAT) QOSHSVSFT
61 Heavy Chain Nucieotide Sequence
GAAGTGCAKCTGGTGGAGT c
TR oA e GG TTCACCTI A AT oCATaRAC
V\ G X (ﬂH CCAT
TTCCGUGACARCTOLCES ca
TGGAGGATACGU0GTATTCTACTGCACCAAGGALAGGCTGATTAT
TACTAC Yol
TETTCCAGGTCC STECALCECTG
CTACTTTCO0GAGCCOBTRACCGTCTCCTGGAAT! TCcs
GCGTGCACACATTTOLCBCOGTGCTGAGARCAG GTATAGCCTBAGE
COTGOACCACAAGLCCTC T 205
TACGGCCCECC T TGO TCE TG TCCTGCCCL TGAGT TCGAGGGAGGACLLT,
CGTGTTCCTGTTTCCCOCARG TGATGATCTCOCGEACACC
CGAGGTEACCTGTGTGETCGTRGACGTAGLC 7
™ GTGGAGETCCACAATE
GGAGGAGCAGTTCAATTCLACCT e
TCAGGAT e G:;rmmmeaa
RCTRCCCACTCL
e MGG
GTaTCCCTEACCTG! ccaT
CAGECCGAGAACMCTACAAMCMCOLTLCOSTEC
AT O T TICTe OGS CA CTIACNGASE
TGTTCTC
TN TAA e FaARGAGLTETCLTOT K TBa A
62 Heavy Chain Armino Acid S equence
VesaeG AL EWVSTISGS
T T QMNSLK ELTAVFY: H\uxuM TVRG
KDYFPER
VT\’SWN:GALTSGVHTFPAVLQSGUSLSSVVT\/P(SSLGTKWTCNVDH(PSN
THUDKRVESKYGPPCPROPAFEFEGGPSVFLFPPIGKCTLMISKTPEVICYWDAS
Q REEQRNSTYRWSVLTVLY
TELVKGRYPSD
IAVEWESNGQPENNYKT TPPYLDSDGSFFLYSRLTVDKSRWQEGIFSCSVIMHE
ALHNHYTOKSLSLSLGK.
83 Light Chain Nucleatide Sequence

GACAT CTOCOCTTCCTCCCTE
GGTGACCATCACCTGCAGEGOCTCCCAMAGCATC TCCTCCTACC TOARCTGGT.
ACCAGEAGARACTOGGCAAGEOLCCCAAOL TGCTGATC TACGCTGCCTCETCD
CTCCAGTCCGGCGTOCCTAGCARGTTTAGCGELT CGACTT
CACCCTGACCATCTECTECET CCAGGACTTCGCCACCTACTACTEECA
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SEQ ID NO:
CCRRTCCCHCABOSIGTCCTTCACCTHGAC
AGGACCGTEGLGCCCCCTCGT TTCATCTTTCCCCS TGAICAG
CTGAAGAGC3GCACCGCTAGCG TGO TR TGCCTACTGAACAACTTCTACCCCAG
GGAGGLCARGGTECH TGCCCTEC
SGRCT GCACLTACAGCTATCCTC
CACCLTGACT THCG CARAGTTACGCLTG
AAGTGACCEAT CAGRGLCTOAGCTCCOOCRTGACCAAS TCTTTAACAGEGEC
GaGTaC
64 Light Chain Armino Acid Sequence
DM TITCE IGPNLLIYAASSLO
TISSLCPEDFATYVCOQS
KsGT QSGSQESVTEQ
RIE: EVTHQGLS
65 J09HO4 \H Nucleatide Sequence
CAGETECAGCTEG TG GAGTCTGGG6CAGECTTOG TCARGECT
TGAGAC TCTCCTGTGAGCTCTCGATTCACCCTCAGTGAC TACTACATGACCT
GGATCOGCCAGGLT TGAGTGRG TTTCATACATTAGT
TCACCATCT
CCAGAGACAACGCCARGAACTCACTRTATCTOCAAATGAACAGCCTGAGAROL
CoGCCaTaTAT TSAGTEGGAGCTACTGGE
TACTACTACGGTATEGACGTC TEG6CCAAGGRACCACB TLACCG TCTCE
k)
66 VH Arming Acd Sequence
QVQLVESGEGLYKPGGSLRLSCRASF PGKGLEVENISSS
T TSRONAKNSLYLQMNSLRAEDTAVYY
YEMDVWIGQGTTVTVSS
67 HCDRI Nutleotide Sequence (MGT) CGATTCACCCTCAG TGACTACTAC
68 HCDR1 Arrina Acid Sequence (MGT) RFTLSDYY
69 HCDR2 Nutleotide Sequence (MGT) AT TAGTAGTAGTGG TAATACCATA
70 HCDR2 Arring Acid Sequence (IMGT) 1SSSGNTI
7 HCDRA Nudleotide Sequence (MG 1) GCGAGAGATCTGAGTOGGAGCTACT GOGACTACTACTACGGTATGBACGTC
72 HCDR3 Aring Acid Sequence (MGT) ARDLSGS YWDYYYGMDV
73 HCDRT Nudentide Sequence (KABAT) GACTACTACATGACC
74 HCDRI Arring Acid Sequence (KABAT) DYVMT
75 HCDR2 Nudleotide Sequence (KABAT) TACATTAGTAGTAGT GG TAATACCATATACTACGCAGACTCTGTGAAGGGC
75 HCDRZ Armino Acid Sequence (KABAT) VISSSONTIV ADSVKO
77 HCDRA Nudeotide Sequence (KABAT) GATCTGAGTGGGAGCTACTGGGACTACTACTACGG TATGGACGTC
78 HCDRE Arrino Acid Sequence (KABAT) DLSGSVWDY VY GMDV
79 VL Nucleotide Sequence
GECATCCAGT T x
AGTCACATOCTTGOCGGCAAGTCAGGGCATTAACATACTTTAGCCTGGT
ATCAGCAGAAACCAGGGARAGCTCCTAAGCTCLTGATCTATGATGCCTCCAGT
T TCAAGGTTCA GATCTGRGACHGATT
TCACTCTCACCATCAGCAGCCTECAGICTGAGATTTTGCARCTTATTACTGTC
AACAGTTTAAT ASTTACCCTCRGACGTTC GRCCAAGRBACCAAGOTGRARATC
i
&0 L Aming Acid Seauence
AIQLTSPSSLITSYGDRTIACRASQGINNALYYQQKPGKAPKLLIYDASSLES
TISSLOPEDFATYYCOUFNSYPRTFGQGTRVEI
81 LCDRI Nucleotide Sequence (IMGT) CAGGGCAT TAACAATGCT
62 LCDRI1 Amina Acid Sequence (IMGT) QGINNA
83 LCDR2 Nucleotide Sequence (IMGT) GATGCCTCC
84 LCDR2 Amina Acid Sequence (MGT) DAS
85 LCDR3 Nucleotide Sequence (MGT) CAACAGTTTAATAGT TACCCTCGOALG
85 LCDR3 Amina Acid Sequence (IMGT) QOFNSYPRT
87 LCDRT Nucleotide Seguence (KABAT) COGGCAAGTCAGGGCAT TAACAATGLTTTAGCL
88 LCDRIT Amina Acid Sequence (KABAT) RASQGINNALA
89 LCDR2 Nucleotide Sequence (KABAT) GATGCCTCCAGTITOGAAAGT
90 LCDR2 Amina Acid Sequence (KABAT) DASSLES
a1 LCDR3 Nucleotide Sequence (KABAT) CAACAGTTTAATAGTIACCCTCGGACG
47 LCDRI Amina Acid Sequence (KABAT) QOFNSYPRT
93 {18H01 VH Nucleatide Sequence
GAGGTECAGCT GG TGGAGTCTREEGAGGCTTGGT
TIAGACTCTCC TCACTTTCAGTAACGECTGRAT
TGEGTCCRCCAGECTC TGGOCGTATT
& TACGCT
STCTCAAGAGATOATT CAAAAACACEL
e TGTATTACTGTACCACAGATTTTCTATEGTTOX
GGAGTTCOCTTTTGACTACTEGS GATCACGTCTCCT
4 Y Ammino Acd Sequence
ev RS onIGRIK
KTEGGTTDYAAPVKGRFTISRODSKNTLYLQUNSLKTEDTAVYYCTTORLIFGE
FPFOYWGOGTLVTVSS
G5 HCDRT Nudlentide Sequence (MG 1) GOATTCACT T TCAGTAACGCCTG0
45 HCDRI Arring Acid Sequence (MGT) GFTFSNAW
57 HCDR2 Nudleotide Sequence (MGT) ATTAAAAG CAAAACTGAAGG TG GGACAACA
98 HCDR2 Arning Acid Sequence (MGT) IKSKTEGGTT
59 HCDRA Nudeotide Sequence (MGT) ACCACAGATTTTCTATGGT TCGOGGAGTTCCCT ITTGACTAC
100 HCDRA Arrino Acid Sequence (MGT) TTDFLWF GEF PFDY
01 HCDRI Nudeotide Sequence (KABAT) AACGCCTOOATGAGE
102 HCDRI Arrino Acid Sequence (KABAT) NAWMS
03 HCDR? Nudeotide Sequence (KABAT)
CaTATTAMAGCARAACTGAAGGTARGACAACASACTACGCTACACTIGTGA
»6EC
104 HCDR2 Arring Acid Sequence (KABAT) RIKSKTEG GT TDVAAPVKG
105 HCDR3 Nudleotide Sequence (KABAT) GATTTTCTATGGTTCGGGGAGTTCCCTTITGACTAC
706 HCDRA AN Acid Sequence (KABAT) DF LF GEF PFDY
07 VL Nucleotide Sequence
AGTCAQCATCACTTGOCGGGCGARTCAGGGCATTAGCARTTATTTAGCCTGGT
TeAG SGAAAATICCT, 2 T
TGCATCAGGGETCCLATCTCGGT GACAGATTTC
ACTCTCACCATCAGCAGCCTGCAGCCTGAAGATG TTGCAACTTATTACTGTCAA
AT ARCAGTBCCCCTCGBACTTCGG
A
DIQMTOSPESLSASVGDRY TITCRASQEISNYLAWYQQKPGKIPKLLIYAASTLQS
QRTNSAP o
108 /L Armino Acid Sequence N
DIQMTRSPSSLSASVGDRYTITCRASQGISNYLAWYQQKPGKIPKLLIYAASTLOS
TISSLQPEDVATYYCQRYNSAPRTFGQGTKVEIK.
103 L CDRIT Nucleofide Sequence (MGT) CAGGGCAT TAGCAATTAT
110 LCDRI Amina Acid Sequence (MGT) QGISNY
i LCDRZ Nucleotide Sequence (IMGT) GCTGCATCC
112 LCDR2 Amina Acid Sequence (IMGT) AAS
713 LCDR3 Nucleotide Sequence (IMGT) CAAAAGTATAACAGTGLCCCTCGBACG
114 LCDR3 Amina Acid Sequence (MGT) QKYNSAPRT
715 LCDRI Nucleotide Sequence (KABAT) CGGGLGAGTCAGGGCAT TAGCAATTAT TTAGCC
116 LCDRI Amina Acid Sequence (KABAT) RASQGISNYLA
717 LCDR2 Nucleotide Sequence (KABAT) GCTGCATCCACTTTOCAATCA
118 [CDR2 Amina Acid Sequence (KABAT) AASTLOS
719 LCDR3 Nucleotide Sequence (KABAT) CAAAAGTATAACAGTGLCCCTCOGACG
120 LCDR3 Amina Acid Sequence (KABAT) QIYNSAPRT
21 {Human Ig64 heavy chain constant region #1 {IGHG 01 Feavy Chain Constart Region Nucleotide
Sequence 0
aaggic
acagaagagectetecctgtetetgagtaaa.
123 He avy Chain Constant Region Arming Acid
Sequence ASTHGPSVFPLAFCSRSTSESTARLGCLUKDYFPER TVSNSGALTSGVHTFPAY
L YTCNVDH PSCPAP
EFLGGPSVFLFPPHPKD IDVSQEDPEVCENYVDGVEVHI
KTKPREEQFNSTYRVYSVLTVLHQDWLNGKEYKCKYSNKGLPSSIEKTISKAKEY
PRERO: ¥ L7 v
LDSDSFFLYSRLTVDKSRIGEGNVFSCSYMHEALHNHY TOKSLSLSLEK
123 {Human Ig54 heavy chain constant regian #2 §IGHG 02 Heavy Chain Constant Region Nucleotide

Sequence
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SEQ ID NO:
ocageegageelelzcaigiclcingglasa
124 Heavy Chain Constant Region Armina Acid
Sequence ASTHGPSVIPLARCSRSTSESTAALGCLYKDYFPEPYTVSIINSGALTSGVHTFPAY
255G T Pscrap
KTKPREEQENS TYRIVSNLTVHQDMLNGKEYKCIVSNKGLPSSIEKTTSGAKG)
PREPQVYTLPPSQEEMTKNQVSLTCLYKGFYPSDIAVEWESNGQPENIKTTPPY
LDSDGSPRLYSRLTVDKERWQEGHVFSCSY MHEALHVHYTQRSLSLELGK.
25 {Human Ig54 heavy chain constant regian #3 fIGHG 03 Heavy Chain Constant Region Nucieotide
Sequence
T
o
[t A .
28 Heavy Chain Constart Region Arming Aoid
Sequence ASTKGPSVFPLAPCSRTSES TSGUHTFPAY
] T PSCPAP
MISRTPEVTCVWDVSQEDFE
KTKPREEQENSTYRVVEVLTVLHOBWLNGKEYKCKVSNKGLPSSIEKTISKAKGQ
PRERQ) T
LDSCGSFFLYSKL TVOKSRIVQEGHVRSCSYMHEALHHYTOKSLELSLGK
127 {igG4 heavy chain constant region Heavy Chain Constant Region Nucleotide
Sequence - Synthetic Version A
[ —
128 {igG4 heavy chain constant region -IgG4-FE Heavy Chain Constant Region Armina Acid
Sequence - Encoded by Synthetic Version A, B § ASTKGPSFPLAPCSRSTSESTAALGCLVKIYFPEPYTVSWINSGALTSGUHTFERY
20 LOSSGLYSLSSYVTVPESSLGTKTYTCHDHKPSNTKYDRRVESKYGRPCPPCPAP
5 MISRTPEVT
AKTKPREEQFNSTYRWSYLTVLHODWLNGKEVK CKVSNKGLPSSIEKTISKAKG:
‘QPREPQYYTLPPSQEEMTKNOVSLTCLY TP
PYLDSGSFFLYSRLTVDKSRQEGHYFSCSYMHEALHNHYTOKSLSLSLGK
729" {igG4 heavy chain canstant region e avy Chain Constant Region Nucieotide
Sequence - Synthetic Version B g
90 0ogtg
o gicca
ccagepgageoleceiploolonycany
130 {igG4 heavy chain constant region Heavy Chain Constart Region Nucleotide
Sequence - Synthetic Version C
aRgUOagageIgCCcEggga3ag
131 {lgG4 heavy chain constant region Heavy Chain Constant Region Nucleotide
Sequence - Synthetic Version D
i
it
CacagaagAgECICrOTIICICIIOataad
132 Feavy Chain Constart Region Arming Acid
Sequence - encorled by Synthetic Version D { &SGRy TSGVHTFPAY
L T PRCPRP
RTPEVTC) :
AKTKPREEQFSTYRVVVLTVLHODWLNGKEYKCKVSNKGLPSSIEKTISKAKS
QPREPQYYTLPPSEENTKICNSLTCLYKGPYPSDIAVEWESNGOPENNYKTTP
PLDSDGSFFLYSALTVDKSRWQEGHNFSCSVMHEALHNHYTQKSLSLSLGK
133 {Human IgG1 heavy chain constart regian Heavy Chain Constant Region Nucleotide
Sequence
ek o
coactacacdagaRgagEEteeCICIecagatan
134 Heavy Chain Constant Region Armina Acid
Sequence ASTKGPSVFPLAS TSGYHTFPA
e gTYIC DTHTCP
PCPAPELK 2
YRUYSILTVL USKALPAPIEKTIS
i Eh
TTPRVLDSDGSFFLYSKLTVDKSRGQGNEFSCSUHHEALHNHYTOKSLSLEPG
3
35" {Human CK constant region 1GKC *01 Cic Light Chain Canstant Regian Nucleotide
Sequence
apugcelgizianecteglgaceaagielicaacenRgOAgIcL
136 Cic Light Chain Canstant Regian Armino Acid
Sequence KSBTASWYCILL
TEQUSKDST
137 {Human CK constant region |GKC *02 Cic Light Chain Canstant Region Nucleotide
Sequence
canggerlgageicacesglcacesagaglicaacauoggasagiol
138 Cic Light Chain Canstant Regian Armino Acid
Sequence LY KDNALOSGNSOES
I LSSPYTKSFNRGE
738 jHuman CK constant region |GKC 03 Cic Light Chain Canstant Region Nucleotide

Sequence

agggceigagekegeeoteatamgagC tiaRCaga0IagaNat
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SEQ ID NO:
147 i g CHain Canstant Regian Arine AL
Sequence RT QLKSGTASVYCLLNNFYPH
ACEVTH
41 {Human CK constant region |GKC *04 Cic Light Chain Canstant Regian Nucleotide
Sequence sty
B T
43 Cic Light Chain Canstant Regian Armino Acid
Sequence RTVARPSVRTFPPSDEQLISGTASVVCLL e
T TLSKADY EKHKLYACE!
143 jHuman CK constant region |GKC *05 Cic Light Chain Canstant Region Nucleotide
Sequence
P
144 Ci Light Chain Canstant Regian Amina Acid
Sequence itFYPY NSQE:
TEQDSKDSTYSLENTL
145 {Human CA constant region |GCA 101 1CA Light Chain Canstant Region Nucleotide
Sequence
agggaycacrylygagaagacaglugeealacagaalgiea
746 Ch Light Chain Canstant Regian Armina Acid
Sequence PRANPTVTLFPPSSEELQANKATLVCLISDFYPGAVTVAWKADGSPYKAGVETTK.
Psi To: THET
147 {Human CA constant region |GCA 1902 }CA Light Chain Canstant Region Nucleotide
Sequence
Q3260030 gAATRCAHIIIRC gDt
148 Ch Light Chain Canstant Regian Amina Acid
Sequence L QANKATLYCLT
TPECHH THEGSTVEKTVAPTECS
149 {Human CA constant region |GCA 201 $Ch Light Chain Canstant Region Nucleotide
Sequence - Version A
geatgaagggageaccgtygagaagacagtggeocctacagaatytica
150 Ch Light Chain Canstant Region Nucleotide,
Sequence - Version B a
uggelreacclngaanagaccglogeleclargaglaelee.
151 Ch Light Chain Canstant Region Nucleotide
Sequence - Version C
[ R
752 Ch Light Chain Canstant Regian Armind Acid
Sequence - Encoded by Version A, B 8C ¢ ATLYCLL
TrEcu THEGSTVEKTAPTECS
153 {Human Ch constant region |GCA 202 1CA Light Chain Canstant Regian Nucleotide
Sequence
calnaA0agACACTYIUANAAQACATLO0CeClanagaalglica
54 C Light Chain Canstant Regian Armino Acid
Sequence ANKATLYCLE
TeECHl THEGSTYEKTVAPTEC
155 {Human CA constant region |GCA 301 $CA Light Chain Canstant Regian Nucleotide
Sequence
gggagcaccatogagRagacagtigecoctacggaaitiva
156 Ch Light Chain Canstant Regian Armino Acid
Sequence PRAAPSVTLFPPSSEELGANKATLYCLISDFYPGAVTVAWKADSSPYIAGVETTTP
TPEQWSHKSYSOV THEGSTVEKTVAPTECS
757 {Human Ch constant region |GCA 302 1CA Light Chain Canstant Regian Nucieotide
Sequence
aigaagypageaceylugagasgacagloucceeciacypaalgliza
158 Ch Light Chain Canstant Regian Armina Acid
Sequence 1
59 {Human Ch constant region |GCA 303 1CA Light Chain Constant Regian Nucleotide
Sequence
calgaagguageaceglngagasyacaglggreeclacagaalglica
T80 C Light Chain Canstant Regian Armino Acid
Sequence LQANKATLYCL
T TRECINKSHE:
61 {Human Ch constant region |GCA 304 1CA Lignt Chain Constant Regian Nucleotide
Sequence o
celppanaatoaceylagagRadacaolnCeoniacagaalglich
763 Ch Light Chain Canstant Regian Armino Acid
Sequence LOANKATLYCLL
i THEGSTVEKTVAPTEC:
163 {Human CA canstant region |GCA 801 {CA Light Chain Canstant Regian Nucleotide
Sequence
catgagggageacCgtogagaagacagtaccLcigcagaatatica
T84 Ch Light Chain Canstant Regian Armino Acid
Sequence ANKATLCLI
o THEGSTVEKTVAPAEC
165 {Human CA constant region |GCA 702 $CA Light Chain Canstant Region Nucleotide
Sequence
e
166 Ch Light Chain Canstant Regian Amino Acid
Sequence GOPKAAPSVTLFPPSSEEL QANKATLVCLYSDFYPGAV TVAWKADGSPYKVGVET
TKPSKQSNNKYAASSYLSLTPEQWKSHRSYSCRVTHEGSTVEKTVAPAECS.
67 {Recombinant Human OX40L (Leader ucleatide Sequence
sequence, Isoleucine Zipper and FLAG TGGGCTGGTCCTGCATCATCCTGTTT:
e quence Included) A GCGA TTACAAGGATGAL GACGATAAGCGTATGAMCASATCGAAGATARAA
TTGAAGAGATC TTGAGCAAAATCTATCATATC GRAACGARATTGCGEGTATC
TGATTG z x
& CCGATACCCCAGGATCCAGTCCATCAAGGTOCAGTTC
STaC TCATOCTGACE TC( eindl
TCARGGTC TCTACC
G CTACT T
CAGAAGGACGAG CTGTTCCAGC] \TT
c ACCTACANGGACANSGTCTACCTGACGTGACE
c CCATCT
GATLCATCAGAACCLOGBCGARTTTTGCGTCC TS
EEG) Arming Acid Sequence

MGWSCILLF 1

Rl
NHSVIINCDGFYLISLKGYFSOEVNISLHYQDEEPLFQLKKVRSVNSLMYASLTY

KDKVYLUVTTONTSLDDPHYNGGELILTHONPGEFCYL.
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206 in WO2011/073180, Table A-2)

SEQID NO:
186 $Recombinant Rhesus OXAOL (Leader Seq Nudeotide Sequence
Lence, FLAG and Isoleucine zipper indluded)
ST TaAS AGACAGATCARCATARA
AT CMATCITCATATC GUARC T CCoTaT:
GcAGcaGmGTCc&nAATAc&EAGGArcoxGTco\TcAAGGrcuGrrc
e e crccamruw o mcf
e ccecor
: CToCTICNGaAC L
acce
A TCOATCAGAACCCCUGCORST TTTGCATCL TS
170 Amino Acid Sequence
HGPSCIL w
RIQSIKVGFTEYKKEEGFILTSQKEDEIMKNVG
LiskTRsEmISL v
KDRUYLITTONTSL DOFHYNGGELILIHGNPGEFCYL
171 iRecombinant Human OX40R (Leader Nudleotide Sequence
Sequence and Hurman F o Sequence included) oGO TG T TG TR CACCaCTocoaTaTac
T T
AsrmsaccrsGAA»ossoxmm»ecmersmccsmccummc
CasGC
SereToeacieoat TEGCACOCHGE
Geragect TOTGCICCTTCCCCTECCOAECAT
CBOCANGUATACACTGAGCC TG ICARCTCCTCOGACGC TATC TGG0AG
TAGCaACOLCCTECCACHCARC! CCTECTEe TGS
CCATCACAGTCERACCE TG0 ACCACATOCCARGACCLTTC
Jeraiemes TGTGLCORTIGARGGTCGT
ToTCCTaC
T TG TEOGE GG TCOTOTIOCTOT CCOC CAAAGECEASS
ACACCCTGATGATCTOCCO0ACCC
Tecc CTGRAGTOAAGTTCAATT CoTaCaRGT
& o 5
Tograrccer T aEACAGEAT G TG AT
CAACARGACECTECC Arcre
GucALGAGcIGA,O(AAGAAco\GGrGchcr(mcchrcrcaTGAAAGGcrrc
TACCCCTCCATATEG SECARKTOAGH
o r GACCACEET CCTGTOCTEAACTCOGACACCTCATI TG TGTAG
CeTETICTCeTs
TGAGCCCCTGA )
72 Amino Acid Sequence
MGWSCVILFLVATATGW1SLHCV[DTVPSNDRCCHE(RPENGM\ISRCSR%
PGFYNDVY SSKPCKPCTWCHLRSGSERKGLCTATODTVCRCRAGTOPLD
NN UTNCTLAGHTL
SLDKTHTCPRCPAPELLGGPSVRLFPPHPYDTLMISRTPEVTCYWVDVSHEDPEUK
T NSTVRWSVLTVLHQDN
LPAPTEKTISKAKGQPREPQUYTLPPSRDELTKNQUSLICL
NagPENYET 5 PHEALHHY
73 iCell Expressed OXAOL (CHOMEF) (Leader INudlectide Sequence
sequence included) CCCTC G GOAGMACBTRGAARCACLGCCAGHLC
GETTCOAGHGGAACARGCTOCTCTAG TG TICCGTATCCARGGACTCGG
TGCTGCTCTGCT c
CCACCGATACCCCAGSATCCAGTCCATCAAGGTCCAG TEACCEAGTACAAAM,
A T TGO GACA I GATATGAAGSTG
TCCGTEATCATCAACTCGALGGCTTETACCTEATEICCCT
camcrreTe e
sccecrer G TocCTGSGTIGCR
crcsAc@\crrc&T”rcwGGcsctsAGCrGArcchAchATcchoc
COOCGAGTITTGGTOC
74 Amino Acid Sequence
MER\QPLEENVGNAARVRF[RNKKLL\IK?/[QG\GLLLCFTV]CLHFSALQ\/SHRV
[QSIKVQFTEYKKEKGFILTSQKEDEIMKVONHSVIINCDGFYLISLKGYFSQEV
Nl>LHVQKDEEPLFQLKK\/PS\/NSLNNAGLTVKDKWLNWDW LDDFHYNGG
175 iCel Expressed OXAO recepior (HT1080) Nucleotide Sequence
o7 TaTECSBCTCTECT
recT T OACGEGGC TCCAC TG TGTCGGAGACAC
T RCCCAGUAREBAC BT TEC A CAGTRCAGEC
GU’W’Y TGETCAGCT \GOCGTGE e T T
ORACAS
marmccscmmrrs»ssmcmaccccmsmcmmsmr,s
eTTeAcTaTeC: TecaescACTTOTe
AT OCAA TOCACT TG TGGGAAGCACACKCTGCH
E sTeTaTS) <
FETCCAGCLCACT
MG(UGGEcoxGnAtCrrnmEGGA«x(T(mc((sGat(GrGEAGGrOD:c
TGGTeCTERCATEE
CCcoATaCoCK CCAGGCAG T GGACECCC
A GA G AL AL CACTLEACCCTCRCLAACATCTE
76 Amino Acid Sequence
HCYGARRLGRGPLAALLLLGLGLSTVTGLH-VGDTYPSNORC CHECRPGHGHYS
RCSRSGNTVCRPCGPGRYNOWSSKPCKPC THCAL RSGSERKQLETATOOTVCR
P (QACKPHTC
SDAICEDRDPPATQPQETQGPPARPITVOP TEAWPRTSQGPS TRPVEVPGGRAY
LGLGLALGLLGHATLLALY "
sTak
77
Amino Acid Sequence of OX40L15B07 (Seq ID § EYOLVESGEELVOAGGSLRLSCARSRSIGRL DF ELVATITGE
040115807 e oaht i oaatad e A ST GRTSEARATV L CH R EDTAY TGRSO
78
Amino Acid Sequence of OX40L01B11 (Seq 1D Y
OX40L01B11 No 180 in WO2011/073180, Table A-1) ?Eﬁﬁmﬁ’gﬁ:ﬂAKMQMNSWED”\’NC""GMEQMDQ
178
EVQLVESGBGLVQAGESLALSC s
P p— Amino Acid Sequence of OX40L01EOT (Seq ID “ RepuasT
No 1811nW02011/073180, Table A-1) Rt
80
OX40LO1ETD Amino Acid Sequence of OX40LO1E10 (Seq ID EVQLVESEGGLVQAGDSMMS?SIEEFAML}\JFRQAPGKEREFVM]SRS
No 182inW02011/073180, Table A-1) R
81
2 CAASRNILSLY RISSI
Amino Acid Sequence of OX40L 18E08 (Seq 1D § rONESEa ORI R ScAERIeL
OX40L18EDS No 183 inW02011/073180, Table A-1) e KPEDTEIYCNL
182
EYOLVESGOOLVOAGGSLAL SCAASGTLODYAN
040119407 Amino Acid Sequence of OXADL1BADT (Seq 1D G i iscon L QUG NAEDT A CACRGSLLFGGH
No 184 1nW02011/073180, Table A-1) EARE Al
83
PGSR qERsrvAsISR
Amino Acid Sequence of OX40L 19008 (Seq ID
OX40L19D08 No 185 inWO2011/073180, Table A-1) POV i
184
Amino Acid Sequence of OX40L075 (Seq 1D No EVQLVESGGGLVQPGGSLRLSCAASGRSFSTYIMGWFRQAPGKER EFVATISRSE.
OX40L075 188 in WO2011/073180, Table A-2 n VeI
in  Table A-2) LYQILGPWDTWGQGTLVTVES
185
EVQLVESGGG LVQPGGSLRLSCAASG RTFSSIYAKGWFROAPG KERE FV
0401024 T e Srduence of OXA0L024 (Seq D No STSVADSKG RFTISRD NAKNTVYLOM NSLRPEDTAVYCAA
in  Table A-2) TR AT
188
EVOLVESGGG LVMGPGGSLRLSCAASG RTFSSIYAKGWFRQAPG KERE FY
OX40L025 Amino Acid Sequence of OXA0L025 (Seq 1D NO § uyqess RerovaDsyKS RFTISRD NSKNTVYLOM NSLRPEDTAWYCaA
201 In WO2011/073180, Table A-2) OB ASEOYCLC TS
187
EVOLVESGOG LUGPBSLALSCARSS ATFSSIYAKGFRQAPE KERE FY
OX40L026 Amino Acid Sequence of OXAOL026 (Seq 1D No 41526 RSTSYADSUKG RFTISRD NAKKTVYLOM NSLRPEDTAVYYCAA
202 In WO2011/073180, Table A-2) sttty
188
565 LUOPGOSLALSC PG KERE
0xa0L027 Amino Acid Sequence of OXADLOT (Seq 1D NO §4,ikac” aareyaderics RFTISHONSKATALOM NELFFEDTAYCih
203 In WO2011/073180, Table A-2) st =i
188
VOPGGSLRLSCAASG R KEREFY
0401028 Amino Acid Sequence of OXA0L028 (Seq 1D NO & 15rss RSTEADSUKG RFTISRD NAKNTVYLOH NSLRPEDTAWWYCik
204 In WO2011/073180, Table A-2) R BT
80
DUQLIESGGG LUQPGGSLRLSCAASG RTFSSIYAKGHFRQAPG KERE FY
OX40L039 Amino Acid Sequence of OXOLO3S (Seq 1D No ke RETEYADSVKG RFTISRD NSKNTVYLOM NSLRPEDTAVYYCAA
205 In WO2011/073180, Table A-2) VGGATIVIASEWDAWGGRTLIIVES
i1
LVESGGGLVOHGGSLAL
0401030 Amino Acid Sequence of OX40L030 (Seq 1D No & ymragesinG b rie RETEDNAITALG N LOTAMEN i

KYVTSROTWGQGTONTVS
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SEQ ID NO:
182 N
Amino Acid Sequence of OX40L040 (Seq ID No § DYOLVESGGELVOPGGSLRL v
OX40L040 ATITGGSSINYG D FUKG RFTISRONSKNTVYLOM NSLRPEDTAVYCN FN
207 in WO2011/073180, Table A-2) Pt
183 -
Amino Acid Sequence of OX40L041 (Seq 1D No § VQLYESGGGLVQPGGSLRL Y
OX40L041 ATITGGESSINYG D FYKG RFTISRONSKNTYYLQM NSLRFECTAVYYCN FN
208 in WO2011/073180, Table A-2) R TeROTYEQET TS
T84
o
Amino Acid Sequence of OX40L042 (Seq 1D No LVESGGGLVQPGGSLRL P
OX40L042 ATITGGSSINYG D FVKG RFTISRONSKNTVYLOM NSLRPEDTAVIYCN FN
209 in WO2011/073180, Table A-2) Pt
185
Amino Acid Sequence of OX40L043 (Seq 1D No § DVQLVESGEGLVQPGGLRLACARS
OX40L043 210 in WO2011/073180, Table A-2) ﬁlgrgi?r{xégg;vm%msmwswwvmm NSLRPEDTAVYYCN FN
EEG)
Amino Acid Sequence of OX40L044 (Seq 1D No § DVQLVESGGELVQPGGSLRLAC i
OX40L044 211 in WO2011/073180, Table A-2) e STISONSKITYLOM NSLEFEDTAVYCN Y
87
Amino Acid Sequence of OX40L045 (Seq 1D No DVQLrVE’EGG LVQPGGSLALSCAASRSIG RLD RMGWYRHATG KPRE LY
OX40L045 1D I W21 11073130, Table A7) ATITSOSSING D G RIS LA NSLATETAVYCH 71
788
Amino Acid Sequence of OX40L046 (Seq 1D No § 2 RLSCAAS "
OX40L046 TS I W21 11073130, Table A7) ATTGGSSINGD P RICHSUTIYLQH NLAFEDTAVHYCN P
EEE)
Amino Acid Sequence of OX40L047 (Seq 1D No § 2 RL
OX40L047 14 I W21 11073130, Table A7) ATTGGSSINGD PG RTISNSUTYYLGH RATEDTAVY YN
200
Armino Acid Sequence of OX40L048 (Seq 1D No § D POGELRLS R
OX40L048 18 I W21 11073130, Table A7) ATTCEESIACH UG TSR0 S QU NS0T Al
201
DVQLYESGGGLYQPGGSLRLSCAASR SIGRLORMGWYRHRTGERRELY
Ox40L04G Amino Acid Sequence of OXA0LD48 (Seq 1D No § Y iESS0a PaeaLCMORSIE QMG e FN
216 in WO2011/073180, Table A-2) TR TORET TS
202
Amino Acid Sequence of OX40L050 (Seq 1D No LVESGGGLVOPGGSLRLECAASREIGRLL
OX40L050 ATITGGSSINYADSVG RETISRD RSKNTVYLQM NELRPEDTAVYYCH Fl
217 in WO2011/073180, Table A-2) PN
203
DVQLVESGGGLVQPGGSLRLSCAASRSIGRLORMGWYRHRTGEPRELY
0401053 L 00 (520 1D N0 & 17055y GOFGHETISIONSKNTVYLQM NSLRFEDTAVYYCH Pk
n Table A-2) YVTS ROTWBQGTLYTVSS
204
Amino Acid Sequence of OX40L054 (Seq 1D No LVESGGGLVQPGGSLRL
OXADL054 ATITGGSSINYG D FVKG RFTISRONAKNTVYLQM NSLRPEDTAVYYCN FN
219 in WO2011/073180, Table A-2) Pt
75
Amino Acid Sequence of OX40L055 (Seq 1D No § DVOLYESGGELVOR RSIGRLL
OX40L055 290 1 W21 1075180, Tatle A2) ATTCSSGOPCATIRONSHITY L W 0T
206
Amino Acid Sequence of OX4DL05E (Seq 1D No § DVOLESGEGLYOPGGELRLSCAASRSIGRLL
OX40L055 221 In WO2011/073180, Table A-2) e TSRO NSKNTVYLQH NSLRFEDTAVYCN i
207
Amino Acid Sequence of OX40L0B8 (Seq 1D No RLSCARSRSIGRL
OX40L089 222 In WO2011/073180, Table A-2) s RIS BHSKTYILGN K
708
Amino Acid Sequence of OX40L070 (Seq 1D No § DYQLVESGOGLVIPGESLALSCAASASIGRLDY .
OX40L070 055 I W21 11073130, Table A2) ATTEGSSINADSMCG FTISEDNSOTWLGH N LABECTAVYCN
pit)
ESGGALIQPOGELALSC
Armino Acid Sequence of OX40L071 (Seq 1D No § Y0 G R
OX40L07 1 054 In W21 11073130, Table A2) ATTGGSSIADSUG RIS SN N N LBEDTAYCN
210 B )
OX40L082 armino Acid Sequence of OX40L082 (Seq 1D N {0 eher
235 in WO2011/073180, Table A-2) TS PTGV
211
PUGSLALICAASRSIGRL
Armino Acid Sequence of OX40L083 (Seq ID No § FrEE o
OX40L083 058 I W21 11073130, Table AD) TGS DGR TSINSTVYLQHISLATEDTRYTEC oK
212 Arming acid sequence of OX40L benchimark
VO2011/073180, Table A-5) KDRLVAPGTFOYVIGQGALVTVSSASTKG PSVFPLAPSSKSTSGGTAMLG
COVKDYFPEPVTVSWINSGALTSGVHTFPAYLSSS LYSLSSWIVPSSSL
GTGTYICHVINH KPSNTKVDKKVEPKSCDKTHTCOPCPAPELLGGPSVFLE
O>40L benchmark antibody heavy chain P PRPKDTLIM IS RTPEVTCVVYDVSH E D P EVKFNWYVDGVEVH NAKTKP
REEQYNSTYRVEVLTYLHGDIWLNG KEYKCKVSN KALPAPI EKTISKAKG
(QPREPQVYTLPPSRDELTKNGYSLTCLVKE FYPSUIAVEWESNGQPE N N
YKTTPPVLDSDGSFFLYSKLTVD KSRWGQQG NYFSCSVM H EALH N HYTQ.
KSLSLSpa
213 Arming acid sequence of OX40L benchmark
A e e e A R SGSCETOFTLTISELGPED PR/
0X40L benchmark antibady light chain VVO2011/073180, Table A-5) QGTKLEKRTVAAPSVFIFPOSD EGLKSGTASWCLLN N FYPREAKVQIRK
VDNALGSG NSQESYTEQDSKDSTYSLSSTLTLSKADYEKH KVYACEVTH
QLSSPVTKSPNRGEC
214 g gt thain variabie region of LC.001 ATTinG acid sequence of kappa iont chain
ariable region of LC 001 (Seq 1D No- 1 in DIONTQSPSSLEASVGORYTITCRASQGISS WLAWYGKPEKAPKSLIYARSSLQ
\WO2006/029872) SGUPSRFSGSGEGTOFTLTISSLQPECFATYYCQUYNSYPYTFGQGTKLEIK
215 iy heavy chan variable region of LC 001 AMMinG acid Sequence of y heavy than variable
region of LC.001 (Seq 1D No: 2in EVQUESGGAL APGKGLEVVSIISGS
\WO2006/020878) GO TYYADSVIGRFTISRONSRTTLYLQMNSLRAEDTAVYYCAKDRLYAPGTFDY
WEOGALVTVSS
216 {x ight chain variabie region of LC.005 Arming acid sequence of kappa fight chain
variahle region of LC.005 (Seq 1D No- 3 in e L TGRSR
\WO2006/029879)
217 iy heavy chain variable region of LC.005 Arming acid sequence of y heavy chain variable
region of LC 005 (Seq 1D No: 4 in QUOLVESGEGYVQPGRELRLECAASGRTFSNFGHHIRGAPGKGLESVAATIY
\W02006/029879) FLO!
DYWGQGTLYTVSS.
218 i light chain variable region of LC.010 Armino acid sequence of kappa light chain
variable region of LC 010 (Seq ID No: & in EIVLTQSPGTLSLSPGERATLSCRASQSVSSSYLAWYQUKPGOAPRILIYGASSRA
\WO2008/029879) TLRLEPEDFAVY
219 iy heavy chain variable region of LC.010 AMminG acid sequence of y heavy chain variable
region of LC.010 (Seq 1D No: 6 in LVESGGEVVQPGRELALSC
\WO2006/029873) \ MNSLRAEDT
DYWGOGTLYTVSS.
220 i light chain variable region of LC.028 Arming acid sequence of kappa light chain
variahle region of LC.028 (Seq 1D No: 7 in LVESGEGVVGPGRELRLEC
WO2006/029879) DX FLQH
DYWGOGTLVTVSS.
3317 iy heavy chain variable region of LC.028 Aming acid sequence of y heavy chain varable
region of LC 029 (Seq 1D No: 8in L VESGGGVVQPGRSLRLSCAASGY PGKALEVVAVIVY
\/02006/029879) DGSNKY YVDSVKGRETISRONSKNTLYLQMNSLRAEDTAVYCARKNWSFOFY
GRGTLTVSS
227 i light chain variable region of LC.019 ArminG acid sequence of kappa ight chain
ariable region of LC 018 (Seq 1D No- 8 in EIVLTQSPATLSLSPGERATLSCRASQGVSRYLAWYQUKFGOAPRLLIYDASNRA
WO2006/029879) & TISSLEPEDFAVE
723 4y heavy chain variable region of LC.018 ArTinG acid Sequence of y heavy than vanable
region of LC019 (Seq ID No: 10in KQLVEFGIGVVQRGRSLRLSCAASGH LEWAVION
\W02006/029879) ¥ LGMNSLRAEDT.
MDVWGQGTTVTVSS
234" s ight chain variabie region of LC.033 AMinG acid sequence of kappa ignt chain

variahle region of LC.033 (Seq 1D No- 11 in
\WO200/029879)

EIVLTOSPATLSLSPGERATLECRASQSVSSY LAWY QQKPGOAPRLLIY DASNRAT
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SEQ ID NO:
vy chaln vanable region of LC.033 AirinG 300 Sequence of y eavy cham variable
region of LC 033 (Seq 1D Ne: 12in EVQUESGGGLGH POGLENVSIISGS
\W02008/028579) TRONSRTTL KORLYAPGTFDY
WGOGALVTVES
338 imutant K hight chain vanable region of LC.033 ArminG acid sequence of mutant kappa ight
chain variable region of LC 033 (Seq ID No: 16§ ENTOSPGTLSLSPGERATLSCRASQSVSSHY LAWY QOKPGQAPRILIYGASSRA
inWO2008/0288 78) yEt
727 {1 heavy chain variable region of LC 056 Amino adid sequence of { heavy chain variable
region of LC 058 (Seq 1D Na: 17in EVOLLESGGOLVOPGOSLRLICAASGFTFSSYAMNIVROAPGKGLENVSIISGS
\WO2008/028579)
WEOGTLVTVSS
228 {xlight chain variable region of LC.060 Amino acid sequence of kappa ight chain
variable region of LC 060 (Seq ID No: 18in AIQLTOSPSSLSASVGDRYTTTCRASQGISSALAYYGRKPGKAPKLLIYDVESLES
\WO2008/028579) T CQUPNSTWTFGQSTIVETK
728§ heavy chain variable region of LC 060 Amino a0d sequence of { heavy chan variable
region of LC 080 (Seq 1D Na: 18in EVOLLESGGOLUQPGSLRLICAASFTFSSYAMSIRQAPGKGLENVSLISGS
\W02008/028879) 5 HDILVTGALDY
GOBTLYTYES
230" {f heavy chain variable region of LC 063 Amino acid sequence of { heavy chain variable
region of LC 083 (Seq 1D Ne: 20in EUQLLESGGGLUQPGGSLAL FesYa
NO2006/029872) YRS/ GRFTISRONEKKTLYLOMERLRAEDTAIYFC GO
WEQGTLVTVSS
231718277 ight chain variable region AminG acid sequence of BE12 fight chain
variable region (Seq 1D No: 13 in US7,812,133) § DILMIGTPLSLPVSLGDQASISCRSQSIVHGNGNTYLEAHLOKPGQSPLLIYR.
TFGGGTKVE
®
232 {817 heavy thain variable region AminG acid sequence of €12 heavy chain
variable region (Seq 1D No: 14 in US7,812,133) § DVMIQTPLSLPVSLEDOASHYCRSSGSPYHSNGNTYLHWYLOKPGOSPKLLTY
EIKR -
233 {1365 ight chain variable region AminG acid sequence of 1965 ight chain
variable region (Seq 1D No: 15 in US7.812,133) § QVOLOCPGAELVRPGASVALSCKASG TFTSYIKLNVIKGRPGOGLENTIMICD
ETHYNQFKCXATLTVDKSBS TAYHOL SSLTSEDSAVYYCIRGR
HAVEYHGGTLLTVSS
234 {1365 heavy chain vaniable region Amino acid sequence of 1965 heavy chain
ariable region (Seq 1D No: 16 in US7,812,133) § QY0LOQPGAELVIGGTSKLSCKASGYSFTSWHHGYRORPGOGLEWIGEIDPS
TVEKSSSTAYIGLESLTSEDSAAYC
AGTILTVES
IMGT indicates that CDR is determined using IMGT nomendature,
KABAT indicates that CDR is determined using Kabat nemenclature
The numbering in the sequence correlation table takes precedence over any inconsistent numbering elsewhere in this text
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Patentkrav

1. Kombination, som omfatter et antistof eller et fragment
deraf, der binder specifikt til hOX40L, hvor antistoffet eller
fragmentet omfatter et Vy—domane, der omfatter en
aminosyresekvens ifglge SEQ ID NO: 34; og et Vi—-domzne, der
omfatter en aminosyresekvens 1ifglge SEQ ID NO:48, Thvor
antistoffet er et IgG4-antistof,

og et yderligere terapeutisk middel, der er valgt uafhangigt fra
gruppen, der bestar af rapamycin (sirolimus), tacrolimus,
ciclosporin, kortikosteroider (f.eks. methylprednisolon),

basilixumab og daclizumab.

2. Kombination ifglge krav 1, hvor antistoffet eller
fragmentet omfatter forste og anden kopier af Vy-domznet,
og/eller hvor antistoffet eller fragmentet omfatter forste og

anden kopier af Vi-dom&net.

3. Kombination ifelge krav 1 eller 2, hvor

(a) antistoffet eller fragmentet omfatter en kappa-let kade;
og/eller

(b) den lette kade omfatter en konstant region fra gnaver, rotte,
mus, menneske, kanin, kylling, kamel, far, okse, ikke-human
primat eller haj; og/eller

(c) antistoffet eller fragmentet vyderligere omfatter humane
eller humaniserede konstante regioner af let kade, f.eks. human
CL; og/eller

(d) antistoffet eller fragmentet omfatter en kappa-let kade, der
omfatter en konstant region valgt fra gruppen, der bestar af
aminosyresekvenserne for konstant region af kappa-let kade
ifglge SEQ ID NO: 136, 138, 140, 142 og 144; og/eller

(e) antistoffet er et fuldstaendigt humant antistof; og/eller
(f) antistoffet omfatter en human gamma 4-konstant region,

eventuelt en konstant region af tung kade ifglge SEQ ID NO: 128.

4. Kombination ifelge et hvilket som helst af ovennavnte krav,
hvor antistoffet eller fragmentet omfatter en tung kade, der

omfatter en aminosyresekvens, der bestar af sekvensen ifglge SEQ
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ID No: 62, og en let kade, der omfatter en aminosyresekvens, der
bestar af sekvensen ifglge SEQ ID NO: 64.

5. Kombination ifelge et hvilket som helst af ovennavnte krav,
der er formuleret til parenteral administration wvalgt blandt

intravengs eller subkutan administration.

o. Kit, som omfatter:

(i) et antistof eller et fragment deraf ifelge et hvilket som
helst af ovennavnte krav; og

(ii) et yderligere terapeutisk middel, der er valgt uafhangigt
fra gruppen, der bestar af rapamycin (sirolimus), tacrolimus,
ciclosporin, kortikosteroider (f.eks. methylprednisolon),

basilixumab og daclizumab.

7. Kit ifelge krav 6, hvor kittet omfatter en etiket eller en
vejledning, hvor etiketten eller vejledningen er til anvendelse
til Dbehandling og/eller forbyggelse af en hOX40L-medieret
tilstand eller sygdom valgt blandt en autoimmunsygdom eller -
tilstand, en systemisk inflammatorionssygdom eller -tilstand
eller transplantatafstedning; for eksempel inflammatorisk

tarmsygdom (IBD), Crohns sygdom, rheumatoid arthritis, allogen

transplantatafstedning, graft-versus-host-sygdom (GvHD) ,
ulcerativ colitis, systemisk lupus erythematosus (SLE),
diabetes, uvelitis, ankyloserende spondylitis,

kontaktoverfglsomhed, multipel sklerose og aterosklerose, 1is&r
GvHD, eventuelt

hvor etiketten eller vejledningen omfatter et
markedsforingstilladelsesnummer (f.eks. et FDA- eller EMA-

tilladelsesnummer) .

3. Kit ifglge et hvilket som helst af kravene 6 eller 7, som
omfatter en 1i.v.- eller injektionsanordning, der omfatter

antistoffet eller fragmentet deraf.

9. Kombination ifelge et hvilket som helst af kravene 1 til 5
til anvendelse til Dbehandling og/eller forebyggelse af en
hOX40L-medieret sygdom valgt blandt en autoimmunsygdom, en
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systemisk inflammationssygdom eller transplantatafstedning.

10. Antistof eller fragment deraf ifglge et hvilket som helst
af kravene 1 til 5 til anvendelse til behandling eller
forebyggelse af en hOX40L-medieret sygdom wvalgt blandt en
autoimmunsygdom, en systemisk inflammationssygdom eller
transplantatafstedning hos et indiwvid,

hvor individet ogsa far administreret et yderligere terapeutisk

middel, der er valgt uafhengigt fra gruppen, der Dbestar af

rapamycin (sirolimus), tacrolimus, ciclosporin,
kortikosteroider (f.eks. methylprednisolon), basilixumab og
daclizumab.

11. Kombination til anvendelse ifglge krav 9 eller antistof
eller fragment til anvendelse i1ifglge krav 10, hvor den hOX40L-

medierede sygdom er valgt blandt inflammatorisk tarmsygdom

(IRD), Crohns sygdom, rheumatoid arthritis, allogen
transplantatafstedning, graft-versus-host-sygdom (GvHD) ,
ulcerativ colitis, systemisk lupus erythematosus (SLE),
diabetes, uvelitis, ankyloserende spondylitis,

kontaktoverfelsomhed, multipel sklerose og aterosklerose.

12. Kombination til anvendelse ifglge krav 9 eller antistof
eller fragment til anvendelse i1ifglge krav 10, hvor den hOX40L-

medierede sygdom er dermatitis.

13. Kombination til anvendelse ifglge et hvilket som helst af
kravene 9, 11 og 12 eller antistof eller fragment til anvendelse
ifeglge et hvilket som helst af kravene 10 til 12, hvor
antistoffet eller fragmentet administreres parenteralt, for

eksempel ved intravenes eller subkutan administration.

14. Kombination ifelge et hvilket som helst af kravene 1 til 5

til anvendelse til terapi.
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Figure 2

Effect of anti-OX40L Antibodies in PBMC/T MLR
Percentage Inhibition Relative to no IgG wells
(Donor pairing 1)

S 100

° T
[ =

S 50'

e

s 0+

s

e

S 50

°

5 -1004

3

£

B\o -150 L] T L] L] L

& $)

6\\ o obﬁ Q"'\Q o"'\\Q
& F &
N <
&8
S

Effect of anti-OX40L Antibodies in PBMC/T MLR
Percentage Inhibition Relative to no IgG wells
{Donor pairing 2)

% 100
2
g 80
[+3
= 60-
K
o)
S
T 401
2
R el
s 20
£
£
= 0
o3
¥,
e
&




DK/EP 3265123 T5

Figure 2 continued

Effect of anti-OX40L. Antibodies in PBMC/T MLR
Percentage Inhibition Relative to no IgG wells
(Donor pairing 3)
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Figure 2 continued

Effect of anti-OX40L Antibodies in PBMC/T MLR
IFN gamma Relative to no IgG wells
{Donor pairing 2)
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Figure 3
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Figure 4
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Figure 6a
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Figure 7
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SEKVENSLISTE

Sekvenslisten er udeladt af skriftet og kan hentes fra det Europeaeiske Patent Register.

The Sequence Listing was omitted from the document and can be downloaded from the European
Patent Register.
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