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H UMANIZED ANTI-CD40 ANTIBODIES AND USES THEREOF 

Cross Reference to Related Application 

5 Thisapplication claims priority to U.S, ProvisionalApplicationNo. 62214,411 filed on 

September 4, 2015, thedisclosureof which is iucorporated herein by refrenceinitsentirety.  

Sequence Listing 

This application contains a Sequence Listing which has been filed electronicallyin ASCII 

0 format and is hereby incorporated by referencein itsentirety. Said A SCII copy,created 

onSeptember1, 2016, is named 1.212-00521.-WOOSLtandis 33,948 bytes in size.  

Field 

[he invention relates to humanized antiCD40 antibodies and uses of such antibodies;for 

15 example, to reduce thekelihoodof or treat, tanspntrejectio, to induceinumosuppression 

or to treat an autoininune disorder.  

Backgroundofthe bvenin 

Suppression of the immune system particularly the humoral immune system, is 

20 beneficialin organ transplantation and treatment of autoinmume disorders Organ 

transplantation has emerged as a preferred method of treatment for many forms of life

threatening diseases that involve organ damage However, transplantation ejection may occur 

when an organism receiving transplanted cells tissue mounts an undesired immune response to 

that tissue. Transplant rejection may be minmized by tissue-type matching, but even matched 

25 tissuecan be rejected by the donor. Thsimmunosuppressiveherapies arenow used for 

virtually all cases of tissuetransplantation 

hmprovedresultsinclinicaltransplantationhave been achieved primarily through the 

development ofincreasingypotent non-specific immunosuppressive drugs to inhibit rejection 

responses While short-erm resltshave povedlon-term outcomes remain inadequate 

30 Life-long immunosuppressive agents may be required to combat chronic rejection of the 
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transplanted organ, and the use ofthese agentsdramatically increasesthe risksofcardiovascular 

disease, infections, and malignancies.  

One potential target for reducing transplantation rejection isthe CD40/CD154 

interaction. CD40 is expressed primarily on the-surface of B lymphocytes and other antgen

5 presenting cells (APCs) suchas dendritic cells andacrophages. CD154isexpressed primarily 

on the surface of T cells. The interaction between these two proteins isassociated with B cell 

activation, which triggers cytokine expressionaswellasexpressionofcellsurfacemarkers 

including CD1123, CDSO, and CDS6. Kehry R M R, CD40-mediated siginalingin B cells.  

Balancing cel survival, growth, and deathS, . Imimnoi, 1996; 156: 235-2348, Blockade of this 

10 interaction using anti-CD154 antibodies has been shown to reduce oreliminaterejection of 

transplanted tissues innon-humianprimates.  

For any type ofimmmiosuppression (e.g. in a transplantation procedure), a balance 

between efficacy and toxicity is a key factor for its clinical acceptance. Thus, thereis aneed for 

therapies that specifically target the inununological pathways involved in, for example, 

15 transplant rejection and autoimmune disorders.  
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Stainnary 

The presentdisclureprides for a humanized anti-CD40 antibody, oranantigen 

binding portion thereof, comprising a heavy chain variable region, wherein the heavy chain 

variable region comprises threeCDRsCDRCDR2andCDR3,havingamino acidsequences 

about 80% to about 100% identical to the aino acidsequencesset forth n SEQ ID NOs 13, 14 

and 15, respectively 

The present disclosure alsoprovidesfor ahumanized anti-CD40 antibody, oran antige

bindingportion thereof,comprising a ghtchain variable region, wherenthe light chain variable 

10 region comprises three CDRsCDR1, CDR2 and CDR3, having amino acid sequences about 

80% to about 100% identicalto the amino acid sequences set forth in SEQ ID NOs 16,17 and 

1$, respectively.  

Also encompassed by the present disclosure isI humanized anti-C)40 antibody, or an 

antigen-binding portion thereof, comprisinga heavy chain variable region and alightchain 

15 variable region, wherein the heavychain variable region comprises threecomplementarty 

determining regions (CDRs), CDR, CDR2 and CDR3, having amino acid sequencesabout 80% 

toabout 100% identical to the amino acid sequences set forth in SEQ ID NOs13, 14 and 1 S, 

respectively,andwherein the light chainvariable region comprisesthree C)Rs, CDR, CDR2 

and CDR3, having aminoacid sequences about. 80% to about 100% identical to the amino acid 

20 sequences set forth in SEQ ID NOs: 16, 17 and 18,respectively.  

The present disclosure provides for a humanized anti-CD40 antibody, or an antigen

binding portion thereof, comprising a heavy chain variable regionand a light chain variable 

region, wherein the heavy chain variable region comprises an amino acid sequence about 80% to 

about 100% identical to any one oftheamino acid sequences set forth in SEQ ID NOs: 11, 19, 

25 20, 21, 24, 25 and 26, 

The present disclosureprovides fr a humanized anti-CD40antibody,or anantigen 

binding portion thereof, comprising a heavy chain variable regionand a light chain variable 

region, wherein the light chain variable region comprises an amino acid sequence about 80% to 

about 100% identicaltoany oneofthe aminoacsequencesset forthin SEQ ID NOs: 125,22, 

30 23,27,28and29, 
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The present disclosure provides fora humanized ant6CD4O antibody orananigen 

binding portion thereof, comprising a heavy chain variable region andalight chain variable 

regionwherein the heavy chain variable region comprises an amino acid sequence about 80% to 

about 100% identical to any one of the amino acid sequences set forth in SEQED NOs:1I 1119, 

5 20 21, 24, 25 and 26 and wherein the light chain variable region comprises an amino acid 

sequence about 80% to about 100% identical to any one of the amino acid sequences set forth in 

SEQID NOs:12, 22, 23,27,28 and 29 

The present disclosureprovides -for a humanized ani-CD40 antibody, or an antigen

binding portion thereof, comprising a heavy chain variableregion and a light chain variable 

10 region, wherein the heavy chain variable region comprises an amino acid sequence about 80% to 

about 100% identical to any one of the amino acid sequences set forth in SEQ ID NOs: 19, 20 

and 21, and wherein the light chainvariable region comprises an amino acid sequenceabout 80% 

to about 100% identical to eitherofthe amino acidsequencesset forth in. SEQ ID NOs: 22 and 

23.  

15 The present disclosureprovides for a humanized anti-CD40 antibody, or an antigen

binding portion thereof, comprisinga heavy chain variable region and a lightchain variable 

region, wherein the heavy chain variable regioncomprises anamino acid sequence about 80% to 

about 100% identical to any one of the amino acid sequencesset forth in SEQ ID NOs: 24, 25 

and 26, andwherein ,the light chain variable region comprises an amino acid sequence about 80% 

20 to about 100% identical to any one of the amino acid sequences set forth in SEQ IDNOs: 27, 28 

and 29.  

The present disclosure provides for a humanized anti-CD40 antibody, or an antigen

binding portion thereof, comprising heavy chain variable region and a light chain variable 

region,wherein the heavy chain variable region comprises an amino acid sequence about 80% to 

25 about 100% identical to the amine acid sequences set forth in SEQ ID NO: 21, and wherein the 

light chain variable region comprises an aminoacidsequence about 80% to about 100% identical 

to the amino acid sequences setforth in SEQ ID NO:23 

The dissociation constant (Kn) of the antibody or antigen-binding portion thereof, may 

be less than about I x 10"' M or less than about I x I VM.  

4
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The present antibody orandger-bindmng potio (a)awhole 

inununog obulin molecule (b) an scFv (c) a Fabfragment; (d) antF(ab')2 andor (e) a disufide 

linked Fv.  

The present antibody or antigen-binding portion thereof may comprise at least one 

constant dom ain selected from a) an Ig constant domain; and (b) anigA constantdomain 

The present anybody or antigen-binding porton thereof may comprise at least one uan 

constant domain 

The present antibody or antigenbinding portion thereof may bind to CD40 extracelhdar 

domain.  

10 The CD40 may be human or rhesus CD40.  

The present antibody or antigen-bindimgportion thereof may blocks Rlymphocyte 

activation by CD154-expressing Jurkat cells i iiro 

The present antibody or antigen-binding portion thereof may ihibit B lymphocyte CD23, 

CD80. or CD86 expression, 

15 Also encompassed by the presem disclosure is a composition compisingthepresent 

antibody or antigen-binding portion thereof, and at least one pharmacutically acceptable carrier.  

The present disclosure providesfr a.polynucotide encoding thepresent antibody or 

antigen-binding portion thereof.The presentdisclosure provides for avector comprising the 

present polynucleotide, and a cell comprising the vector, 

20 The present disclosure provides for an isolated polypeptide comprising the present 

antibody oranigen-bindingportion thereof 

Also encompassed by the present disclosure is a method of producing the present 

antibody or antigen-binding portion thereof The method may comprise the following steps: 

(a) culturing thepresent cells incuuremediumunder conditions wherein the polynucleotide 

25 encoding the present antibody or antigen-binding portion thereofisexpressed, thereby producing 

at leastone polypeptid comprisingthe antibody or antigen-bindingportion thereof; and (b) 

recovering the polypeptide from the cells or culturemedium.  
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The present disclosure also provides foramethod ofsuppressing the immunesystem ina 

subject, comprising the step of administering to the subject an effective amount of the present 

antibody or antigen-binding portion thereof 

The present disclosure provides for a method of treating or treating prophylactically 

5 transplant rejection, or increasing the duration of time before transplant rejection occurs, in a 

subject inneed thereof, the method comprising the stepof administering to the subject an 

effective amomt of the present antibody or antigen-binding portion thereof 

The present disclosure provides for a method of treating or treating prophylactically 

graft-versus-host disease in a subject in need thereof, themethod comprising the step of 

10 administering to the subject an effective amount of the present antibodyorantigen-binding 

portion thereof 

The present disclosure provides for a method of treating or treating prophylactically an 

autoimune disorder in a. subjectineedthereothe ethod comprisng the stej of 

administering to the subject an effective amount of the present antibody or antigen-binding 

15 portion thereof 

The subject mayhave received, or is in need of, an organ transplantation and/or a tissue 

transplantationThe oganmay bea heart, kidney, hugivepcreas intestne, andthymus or 

a portionthereof The tissue maybe onetendon ornea, sinheart valve vein, or bone 

m)atTow.  

2 Thesubject may be a human or a mamal 

The administration may be ommencedportothe transplantation The administrator 

may continueforn atleast one month following the transportation Theadministationmay 

continue for at least six months following the transplantation of the graft, 

The autoinmune disordermaybeassociatedwith or caused by the preenceof an 

25 autoantibody.  

The autoiirmwe disordermay be systemic lpUs eythemtosu (SLE.)CREST 

syndrome (cacinosis,Raynaud'ssyndrome,esophageal dysmotility, sclerodactyl and 

telangiectasia)opsoclontusinflammatoramy mnyopathy (eg., polym1yo11itis, dermatomnyositizS and 

inclusion-body myositis)systemic scleroderma, primary biliary cirrhosis, celiac disease (e.g, 

30 gluten sensitive enteropathy) dermatitis herpetiformis, Miller-Fisher Syndrome, acute motor 
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axonaIneuropatby (AMAN), mulifocal motor neuropathy with conduction block, autonImune 

hepatis, aniphospholipid syndrome, Wegener's granulomatosis, mcroscopic polyanguitis, 

Churg-Strauss syndrome, rheumatoid arthritis, chronic autoimmunehepatitis, scleronyositis, 

myastheniagravis, Lambert-Eatonmyasthenicsyndrome,Hasiimoto's thyroiditis, Graves' 

5 disease, Paraneoplastic cerebellar degeneration, Stiff person syndrome, limbic encephalitis, 

Isaacs Syndrome, Sydenhans chorea, pediatric autommuneneieropsychiatric disease associated 

with Streptococcus (PANDAS), encephalitis, diabetesmellitus type 1, and/or Neuromylitis 

optica.  

The autoimmune disorder may be pernicious anemia, Addison's disease, psoriasis, 

10 inflammatory bowel disease,psoriatic arthitis, Sjogren's syndrome, lipus erythematos'us (e.g., 

discoid lupus erythematosus, dmg-induced lupus erytbematosus, and neonatal lupus 

erythematosus),. mauhiple sclerosis, and/or reactive arthritis.  

The autoimmune disorder may be polynyositis, dermatomyositis, multipleendocrine 

failure, Schmidt's syndrome, autoinimune uveitis, adrenalitis, thyroiditis, autoimmune thyroid 

15 disease, gastric atrophy, chronic hepatitis, lupoid hepatitis, atherosclerosis, presenile dementia, 

demylinating diseases, subacute cutaneous lupus erythematosus, hypoparathyroidism, 

Dresser's syndrome, autoimmunethlrmbocytopeia, idiopathic thrombocytopenic purpura, 

hemolyticanemia,pernphigus vulgaris, pemphigs,alopecia arcata, pemphigoid,sceroderma, 

progressed systemic sclerosis,adult onset diabetes mellitus (e.g, type Idiabetes), male and 

20 femaleautoimmuneinfertility,ankylosingspondolytisulcerativecolitis,Crohn'sdisease, mixed 

connective tissue disease, polyarteritisnedosa,systemic necrotizing vasculitisjuvenile onset 

rheumatoid arthritis, gomeruionephritis,atopic dermatitis, atopic rhnitis,(Goodpasture's 

syndrome, Chagas' disease, sarcoidosis, rheumatic fever, asthma, recurrent abortion, anti

phospholipid syndrome, farmer'slung, erythemamulifonnepost cardiotomsyndrome, 

25 Cushing's syndrome, autoinmmune chronic active hepatitis, bird-fancier's lung, allergicdisease, 

allergicencephalonmyelitis,toxic epidernmalnecrolysis,alopecia, Alport'ssyndrome,alveoiis, 

allergic alveolitis, fibrosing alveolitis, interstitiallung disease, erythema nodosum, pyodernia 

gangrenosum, transfusion eaction,leposymalaria, leishmaniasis,trypanosomasis,Takayasu's 

arteritis,ytemporalarteritis, schistosomiasis, giant cell arteritis, 

30 ascariasis, aspergillosis, Sampter's syndrome, eczema, lymphomatoid granulomatosis, Beheet's 
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disease, Capian's syndrome, Kawasaki's disease, dengue, endocarditis, endomyocardialfibrosis.  

endophthalmitis, erytiema elevatum et diutinum, erythroblastosis fetalis, eosinophilic faciiis, 

Shulman's syndrome, Felty's syndrome, filariasis, cyclitis, chronic cyclitis,heterochronic 

cyclitis, uchs cyclitis, IgA nephropathy, Henoch-Schonlein purpura, graft versus hostdisease, 

5 transplantation rejection,humanimnmunodeficiency virus infection, echovirus infection, 

cardiomyopahy, ALheimer's disease, parvovirus infection, rubella virus infectiopost 

vaccinonsyndromes,congenital rubella infection. Hodgkin's and non-Hodgkin's lymphoma, 

renal cell carcinoma, multiplenmyeloma, EatonLambert syndrome,relapsingpolychondritis, 

malignant melanoma, cryoglobAlinemia, Waldenstrom's macroglobulemia, Epstein-Barr virus 

10 infection, mumps, Evan's syndrome, and/or autoininmunegonada failure.  

The administration may be parenteral. intravenous., subcutaneous, intramscular, 

transdermad, oral, topical., itrathecal, orlocal, 

The present method may further comprise administration ofan inmuosuppressant 

within six months of the administration of the present antibody or antigen-binding portion 

15 thereof 

The immuuosuppressant may be a cakineurin inhibitor tacrolimus, an mTor inhibitor, 

faigolimod, myriocinalemtuumnab ritximabt ananti-CD4 monoclonal amibody an anti-LAI 

monoconal antibody an antiLFA3monoclonal antibod, an anti-CD45 antibody, an anti-Ct9 

antibody, monabatacept belatacpt, indolyl-ASC azathiopine, lymphocyte imniue globulin 

20 and antithymocyte globulin [equine], mycophenolate mofetil, mycophenolate sodium, 

dadizumab, basiliximab cyclophosphamide, prednisone, prednisolone,eflunomideFK778, 

FK779, 15-deoxyspergualin; busulfan fludarabine, methotrexate 6mercaptopurie, 5 

deoxyspergualinLF15-0195, bredinin brequinar and/or muromonab-CD3.Thecalcineurin 

inhibitor may be cyclosponn A or cyclosporne G The mTor inhibitor may besirolinius 

25 temsirolinms, zotaroiniusorevrolimusT or heanti-CD45 antibody may bean antiCD45RB 

antibodya Ioneembodmentheumunosuppressantisbeatacept 

The present antibody or antigenbinding portion thereof and the inmnosuppressant may 

be administered within one mouth or within one week, of eac other, 

30 
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Brief Description of the Drawings 

Figure I shows the variable regions from the heavy chain and the eight chain of the 2C10 

antibody. Thenucleotide sequenceshown forthe heavy chain (SEQ ID NO1 includes a signal 

peptide (nucleotides 1-57; underlined) and the heavy chain variable sequence (nucleotides 58

5 396) The corresponding amino acid sequence is shown below (SEQ ID NO2)where amino 

acids 19 corresponding to thesignal sequence (undeined) and amino acids 20132 correspond 

to the heavy chain variabregion, 

Thenucleotide sequence shown t te light chain (SEQ IDNO3) includeasigna peptide 

(Meleotides 1-66unddined)and the light chain variable sequence (nucleotides 6S34Y The 

10 coresponding amino acid sequence is shown below (SEQ ID NO4) where amino acids 122 

correspond to the signal peptide (undedined)aid anino acids 23128 correspond to the light 

chainvariable region 

Figure 2a is a plot showing flow cytometry data confirming the binding of 2C10 to human and 

15 rhesus CD20+ B cells 

Figure 2b is a plot showing CD40adsorption data fromELISA assaysxith varying 

concenttiraons of 2C1 to onfin the binding of 2C10 to human and besus CD40 as detected 

using gatantmouseligGHRP.  

20 Figure 3 s a graph showing the dose depedent inhibhion of CD154 binin tohumanB cels 

by2C0I B cells were analyzed for CD54 binding byincubaing ithisdineaggedsobe 

CD154 and analyzing for histidine expression Results are representativeof muhperepetitions 

of the experiment.  

25 Figure 4 is a schematic diagram and graphs showing the principle ofthe assay involving rhesus 

or human peripheral blood mononuclear cells PBMCs) and Jkat els.  

Figure 5 is aset of grphshowing CD23 expression in CD20 cellstakenfromco-uturesof 

rhesus PBMs and jurkat els inthe presence ofvadable concentratisof 3AS, 58 or 200 

30 antibodies.  

9
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Figure 6 isa set ofgraphs showing CD86 expression in CD20 cels taken from ccuhures of 

human PBM sand Jurkatcells in thepresence of variable concentratonsof3A8,Sor2CI( 

antibodies.  

Figure 7isaset of graphsshowing D23 expression OD2(Y eels from enher hman or rhesus 

PBMCs culturedwithout Jurkat cells in the presence of either the 3A8 or the 2C10 antibody.  

Figure8is agraph showig pepheralB cell comu ofhesusmaaquestreated wih mouse 

10 rhesus chimeric forms of 2C10 engineered to contain either hesus IgG (2C ORI) or IgG4 

(210R4heavy chain constant regions, and chimeric igGI forms of anti&CD40 3A8 (3A8R1) or 

atiCD40 Ch220 (Chi220).  

Figure 9 is agraph showing T celkdependentantibodyresponses in macaque monkeys treated 

15 with 2COR1, 21R4, or 3A8R Iantibody. All animals wereimmnized with 4hydroxy43~ 

nitrophenylacety-conjugated keyhole limpet hemocyanin (KLH) after the first antibody 

treatment, 

Figure 10 is a diagramshowing the standard mnacaque model of allgenei islettransplantationt 

20 Diabetes was induced in macaque monkeys using streptozotocin. Diabetic monkeys were 

transplanted with allogeneic islets andimmunosppression initiated thbasilimab nd 

s roluns.Experimental animals received 2C10R4 treatment ondays 0 and 7 post

transplantation.  

25 Figure 11a is a plot showing free blood glucose levels (RG) in 4 macaques following islet 

transplantation,backgroundimmunosuppression and treatmentwith210R4. The sold line on 

the plot represents the level of 2C10 in the plasma.  

Figure 1b is a plot showing FBGin macaques that received only background 

immunosuppression.  

30 
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Figure 1.2is a graph showing results ron a competitive blocked assay usinhuman PBMCs 

neubated with increasing concentrations of 2C10, 3A8 or Chi220 antibodies and stained with an 

APC-codjugated210 to assess the ability of each antibody to crssblockW20.  

5 Figures 13a and 13b show sequence alignmentofhumanied 2C10 varab regionsFigure 

13a: niine2(11 Vi sequencewasaligned against human germineV 1-3 and three 

humanized sequences 2C 1 1, 2C10_h2.and 2C10_h3 Figure 13b Murine 2C10 VL sequence 

was signed against human germiline VH311 and two humanized sequences 20101l and 

2CI012.The 2C10 CDRs are bolded Therinne residues in humanized sequences are 

10 underlned, 

Figure 14 shows amino acid changes in framework 3 between 2C0HP and2C10HB as well 

as 201B2 constructs.  

15 Figure 15 shows the sequences of heavy chain and lightchain i ariable regions fbr humanized 

2C10 antibodies, The heavy chain and light chain riale regions include 2C10.2C10HB1, 

2C(10HR2.2C10KP, 2CIOKB L, and 2C0KB2.  

Figure 16 shows binding afinityofhumanized2010 antibodyto CD40-fromdifferent primate 

20 species. Humanized 2(10 antibodies (h2C10)were immobilized to the surface of CM5 chip by 

amine coupling Differetconcentrationsof CD40-MBP fusionsof human. rhesusand baboon 

were analyzed for affiniy on alBIACore 3000. 'e binding affinity was calculated with 

BlAevaluation software version 4 1.1 

25 Figure 17 shows that induction of ai-KLH antibody response (IgM and IgG) was determined 

in monkeys immunized with K LH 3h rs after receiving either saline10 or 25 mg/kg h2C10 All 

control animals exhibited gG or 1gM antibody responses to the KLH antigen.dividual 

rnonkeys treated with 10 mg/kghut no animals treated with 25 mg/kg 2C10 developed either an 

IgG or1gM antibodyresponses to KI Ll 

30 
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Figure 18.Whole blood wasused for phenotypng Band T lymphocyie subsets afterreatment 

with25mg/kg h2C10 (Top row) or 10 mgkg h2CT10 (Middle row), or control animals (Bottom 

Row).Neither doseofh2C10hadany apparenteffect on the lymphoyte populations 

The absence of appreciable B cell depletion was also evident in the ear ier, dose-response 

evaluation of the primate chimeric formthat included a detailed analysis ofmature and immature 

13 cellpopulations 

Figure 19. Da28 Humanized 2C10 fullysatuataed CD40 bhdndgnstes on B cells2Ci0 

administered invivo completely blocked the binding offluorescentlabeled 2C10 binding to.B 

10 cells Data lustrate esults fromhumanized2C10treatedand control monkeys 28 daysaftera 

single dose of 25 ngkg (toprow), 10 mg/kg (middle row) or 0 mgkg (control bottom.row) 

Similar results were obtained onDays 3, 7, 14, and 21 post inusion.  

Figure 20. Mean seum concentrations of h2C10 for up to 28 days after treatment of monkeys 

15 with either 10 or 25 g kg, Concentrations of 2(10 slwy decline over time and levels are 

detected over the entire duration of the study.  

Figures 21a and 21bshow the DNA and amino acid sequences of the humanied210 h2C10) 

inthe stabiedlIG4format. Figure 21ashows the DNA and amino acidsequences ofthe 

20 heavy chainFigure 21b shows the DNA and amino acid sequences of the light chan SEQ ID 

NO: 32: DNsequenceof the heavy cbin;SEQ ID NO:3 amino acid sequenceof the heavy 

chain. SEQ ID NO 34 DNA sequence of the eight chain SEQ ID NO. 35: amino acid sequence 

of the light chain 
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Detailed Description 

The present disclosure relates to anti-CD40 antibodies andantibody fragments (e.g., 

antigenbinding portions of the antibody)that may be used in various therapeutic, prophylactic.  

diagnostic aid other methods. The antibodies can block the ability of CD40 to bind CD154 and 

5 do so without activating the cell expressing CD40 (e.g.a B cell), The present antibodiesor 

fragments thereofnumy be used toreduce comphcanons associated with organ or tissue 

transplantation.  

Tieantibodies, or anigen-binding portions thereof, include, but are not mIted to 

humanized antibodieshuman antibodiermonoclonalantibodies chimenc antibodies polyclona 

10 antibodies, recombinitly expressed antibodies as well as antigen-binding portions of-the 

foregoing An anugen-binding portion of an antibody may include a portion of an antibody that 

specificaly binds to CD40 

'the present disclosure also provides forcompositons and methods fotreducing the 

likelihood oftransplant rejection, treat transplant rejection, inducing immosuppression and/or 

15 treating anatoiminne disorder.The ompositions containanibodies or fragments thereof that 

specifically bind CD40.  

In one embodiment the present discosureproidesf ora method of treating or 

anmelioratinggraft-versus-bost disease and/or transplanted ection in subject comprisig 

administeriug to the mammal a onposiion comprising an antibody of the invention (or is 

20 fragment) in an amount sufficient to decrease one or more ofthe symptoms of graft-versus-host 

diseaseand/or transplanrejecon ithe subject 

In another embodiment, the antibody or antigen-binding fragment is administered to a 

subject having an inflammatory disease or an immune disorder such as an autoimmune disease.  

The inaunatory disease or autoinmune disease may be associatedwith CD40-expressiJng 

25 cells.  

The mention features methods ofrducing thel keNhoodoftransplantrejection treat 

transplant rejection, inducingimmunosppressionandor treating an autoimmune disorder in a 

subjectby administering to the subjectthepresent anybody orantigen-bind ngportion thereof in 

an effect ive amont 

30 Also encompassed by the present disclosure is a method f blocking thefIction of 
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CD40 in mammal comprising administering to the mammal a composition compsingthe 

presentantibodies, or antigen-binding portions thereof inan amount sufficient to blocka CD40

mediated immune response in the mammal.  

Another method of the disclosure relates to inhibiting the growth and/or differentiation of 

5 cells expressing CD40, comprising administering the present antibody or antigen-binding 

fragmento the cells, wherein the binding of the antibody or antigen-binding fragment to C.D40 

nhbits the growth and/or differentiation of the cells, 

The present disclosure provides for a method of treating a subject having a CD40

associated disorder, comprising administering to the subject the present-antibody or antigen

10 binding fragment, wherein the binding of the antibody or antigen-binding fragment to CD40 

inhibits the growth andor differentiation of cells of the CD40-associated disorder.The cells ma 

be, but are not limited to, B lymphoblastoid cells, pancreatic, lung cells breast cells, ovarian 

cells, colon cells, prostate cells, skin cells, head and neck cells, bladder cells, bone cells or 

kidney cells.  

15 The presem method may be used to treat chroniclmphoctic leukemia, urkitts 

lymphoma, multiple myelonia, a T cell lymphoma, Non-Hodgkin's LymphomaHodgkin's 

Disease, Waldenstron'smacroglobulinemiaorKaposi'ssarcoma.  

Additional methods of the present disclosure include inhibiting antibody production by.B 

cells in a subject comprising administeringto the subject an effective amount of an anti-CD40 

20 antibody or its fragment of the present disclosure, In one embodiment, the antibody is 

administered inan amount effective to inhibit B cell difrentiation and antibody isotype 

switching in the subject, In another embodiment, the antibody is administered inan amount 

effective to inhibit cytokine and chemokine production, and/or inhibt up-regulation of adhesion 

in T-cells andniacrophages in the subject Ina third embodiment, the antibody is 

25 adninistered.in an amounteffective to inhibitactivation of dendritic cells inthesubject, 

In addition to the present antibody oritsfragment, the present methods may further 

comprise administering second therapeutic agent such asan immunosuppressant, a tumor 

necrosisfactor antagonist (a TNFamNagonist a CTLA4-antagonist, an anti-IL-6 receptor 

antibody, an anti-CD20antibody, or a combinationthereof 

30 The present antibodies, oramtigen-binding portions thereof, may specifically bind to 
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human(CD40 and/orrhesus(CD40includingrecombinantandnativehuman CD40.  

As used herein, a cell that expresses CD40 is any cell characterized by the surface 

expression of CD40, including, but not limitedto, normal and neoplastBcells, interdigitatng 

cells, basal epithelial cells, carcinoma cells, macrophages, endothelial cellsfollicular dendritic 

celIs,ons cells, and bone marrow dervedplasma cells 

Humanized antibodies 

The hmanizedantibodyof the presentdisclosure is anantibody from non-buman 

species wherethe amino acid sequencesin thenon-antigen binding regions (and/orthe antien

10 binding regions) have been altered so that the antibody more closely resembles ahuman 

antibody, and still retains its original binding ability, 

An antibody light or heavy chain variable region consists of three hypervariable regions, 

referred toas complementarity deterniningregions ((DRs). CDRs are supported within the 

variable regions by famework regions (FRs} In one embodiment, the heavy chain variable 

15 region(orlightchainvariableregion) contains three CDRs and fur framework regions (FRs), 

arranged from amino-terminus to carboxyl-terminus in the following order: FRI, CDR FR2, 

CDR2, FR3, CDR3, FR4. Kabat, E.,A e a Sequences of Proteins ofImmunologicalinterest, 

FifhEdiion, LS. DepartmentofHealthandHumanServices, NH Publication No, 91-3242, 

199 1 Chothia, C. et aL, JMol. iot 196:901-917, 1987, 

20 In certain embodiments, bumanized antibodies are antibody molecules from non-human 

species having one, two, three or all CDRs from the non-human species, and one, two, three, four 

or all framework regions froi human iimunogloblin molecule.  

The CDRs of the present antibodies or antigen-binding portions thereof can be from a 

non-human or human source Theframework of the present atibodies orantign-bining 

25 portions thereof can be human, humanized, non-human (e.g. a murine framework modified to 

decrease antigenicityinhumansorasynthetic frameworki(egaconsensussequence) 

In one embodiment, the present antibodies, orantigen-binding portions thereof, contain at least 

one heavy chain variable region and/orat least one light chain variable region, 

The humanizedantibodies of the present disclosure canbe produced by methods known 

30 in theart. For example, a humanized antibody canhaveone or more amino acid residues 
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introduced into it front a source which is non-human Thesenon-humanamino acid residues are 

often referred to as "iinport residues, which are typically taken froman' "import"variable 

domain,.Humanization can be performed following the method of Winter and co-workers (Jones 

et a, Nature 321:522-5, 1986; Riechmann et aL, tPure 332:323-7, 1988; Verhoeyen et at, 

5 Science 239:1534-6, 1988), by substituting hypervariable region sequences for the corresponding 

sequences of a human antibody. Accordingly, insuchhumanizedantibodies,substantiallyless 

than an intact human variable domain has been substituted by the corresponding sequence from a 

non-human species. In certain embodiments, humanized antibodiesare humanantibodiesin 

Which at least some hypervariable region residues as well as other variable region residues are 

10 substituted by residues from analogous sites in nonhuman antibodies.  

The choice ofluman variable domains, both lightand heavy, tobe used in making the 

humanized antibodies, may reduce antienicity. According to the "bestimethod, the 

sequence of the variable doma of a non-human (e.g, rodent such as mouse) antibody is 

screenedagainst the entire library of known human variable domain sequences. The human 

15 sequence which is closest to that of the non-human is then accepted as the human framework for 

the humanized antibody. See, e.g, Sims et at, J Innunol 151:2296-308, 1993; Chothia et atJ.  

MaLiot 196:90- 17, 987. Another method uses a particular frameworkderived from the 

consensus sequence of all human antibodies of a particular subgroup of light or heavy chains, 

The same framework may be used fOr several difTerent humanized antibodiesSee, eg, Carter et 

20 at, Proc. NatA cad M ISA 89:4285-9,1992; Presta et al, iumunoL 151:2623-32, 1993, 

Humanized antibodies can be generated by replacing sequences of the variable region 

that are not directly involved in antigen binding with equivalent sequences from human variable 

regions. Those methods include isolating, manipulating, and expressing the nucleic acid 

sequences that encode all or part of variable regions fi-om at least one of a heavy or light chain.  

25 Sources ofsuch nucleic acid are well known to those skilled in threat and, for example, may be 

obtainedfrom a hybridomna producing an antibody against CD40. The recnibinant DNA 

encoding the humanized antibody, or fragment thereof can then be cloned into an appropriate 

expression vector.  

Inanother example, once non-human.e g.marine)antibodies are obtained, variable 

30 regions can be sequenced and the location of the CDRs and framework residues determined, 
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Kabt. A., a.c /A! 99SequencesofProteins oImunologalnerest FiffbEdition U'S 

Department of Health andHuman ServicesNIH Publication No. 91-3242. ChothiaCet at 

(1987)1Mob.Biol, 196:901917. The lightandheavychainvariable regionscanoptionally, be 

ligated to corresponding constant regions CDR-grafted antibody molecules can be produced by 

5 CDR-grafting or CDR substitution One, two, three orall CDRs of an imnunoglobulin chain can 

be replaced For example al of the CDRs of a particular antibody may be from at least a portion 

of a non-humananimal(e.g mouse such as CDRs shown in Table 1) or only some of the CDRs 

may be replaced.i is only necessary to keep the CDRsrequired for binding of the antibody to a 

predeterminedantigen (e.g. CD40) Morrison, S._L.1985, Science, 229:1202-1207. Oi eta/.  

10 1986, BioTechniques, 4:2141, U.S, Paten Nos 5,585,089;5,225,535,693,761 and 5,693,762 

EP 519596. Jones et al. -986, Nature, 321:552-525. Verhoeyan et at, 1988, Science, 239:1534, 

Beidler et al 1988, Ji nmunol., 141:4053-4060.  

It may be desirable that anibodiesbe humanized withretention of high affinity for the 

antigen and other favorable biological properties. To achieve thisgoal, according to one method, 

15 humanized antibodies pae Prepared by a process of analysis of the parental sequences and various 

conceptual humanized products using three-dimensional models of the parental and humanized 

sequences. Three-dimensional imnmunogobulin models are commionly available and are familiar 

to thoseskilled in the art Computer programs are available which illustrate and display probable 

three-dimensional conformational. structures of selected candidate immunoglobulin sequences.  

20 inspection of these displays permits analysis of the likely role of the residues in.the functioning 

of the candidate immunoglobulin sequence, i.e, the analysis of residues that influence the ability 

of the candidate immunoglobhulin to bind its antigen. In this way, FRresidues can beselected 

and combined from the recipient and import sequences so that the desired antibody 

characteristic, such increased affinityfor the target antigen(s), is achieved.  

25 a someembodiments, a humanized anti-CD40 antibody also includes at least a portion 

of animmunoglobulin constantregion, typically that of a human immunoglobulin. In one 

embodiment, the antibody will contain boththe light chain as well as at least the variable domain 

ofaheavy chain. The antibody also may include one or more of the constant domain CH1, hinge, 

CH2, CH3. and/or C H4 of the heavy chain, as appropriate.  
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. some aspectsofthepreSent disclosure oneormoredominsofthe humanized 

antibodies will be recombinantly expressed. Such recombinant expression may employ one or 

more control sequences, i.epolynucleotide seqtences necessary for expression of an operably 

linked coding sequence in a particidar host organism. The control sequences suitable fr use in 

5 prokaryotic cells include for example, promoter ,operator, and ribosome binding site sequences, 

Eukaryotic controsetquences include, but are not limited to, promoters polyadenylation signals, 

and enhancers These control sequences can be utilized for expression and production of 

humanized anti-CD40antibodyinprokaryotic and eukaryotic host cells 

Aiso encompassed by the present disclosure are antibodies, orantigTinding portions 

10 thereof containing one two, or all CDR.as disclosed herein, with the other regions replaced by 

sequences fromaleast one differentspecies including but notlinited to, humanrabbits, sheep: 

dogscats, cows, horses goats, pigs, monkeys, apes gorillas, chimpanzeesducks geese, 

chickens, amphibians reptiles and other animals 

15 Human antibodies 

Human antibodiesof the disclosure can be onstrted bycombing Fv done variable 

domain sequence(s selected from human-dedved phage display libraries with known human 

constant domainsequences(s) koogenboomeal alMtJot 227:38 -192 Marks etalJ 

MA iT 222:581-97, 1991) Alternatvely human antibodies can be made by the hybridoma 

20 method. Human myeloma and mouse-human heteromyeloma cell lines for the production of 

human monoconal antibodies have been described, for example, by Kozbor ,1mnn.  

13330015, 1984;Bodeur eaMooc/onaAntibOdrocaction iechniques and 

ppctionsm pp. 51 63 (Marcel DekkerInc. New York, 1987); and Boerner et al ,Janmunot 

147 86-95,1991.  

25 It is possible to produce transgenic animals(e gmice that are capable, upon 

imnunizadon ofproducing a full repertoire of humanantibodies in the absence of endogenous 

immunoglobulin production.or example, it has been described that the homozygous deletion of 

the antibody heavy-chainjoining region (JH) gene in chimeTic and germ-ine rutantmice results 

in complete inhibition ofendogenous antibody production transfer of the human germ-line 

30 immunoglobulin gene array in such germ-line mutant mice willresult in the production ofhuman 
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antibodiesuponantigenchallenge. Seee.gakobovits etatProc. NaA Acad Si SA 

90.2551-5 1993 Jakobovis et aNature 362.255-8 1993Brtiggemann et al. Year nrnmunol 

7,33-40 1993, 

Gene shuffling canalso be used to derive humanantibodies from nonhuman, e.g, 

rodent antibodies,-where the human antibody has similar affinitiesand specificitiestothe 

startingnon-hum antibody According to this methodwhich is also called "eptope 

imprinting" either the heavy or light chain variable region of a nonhuman antibody fragment 

obtained by phage display techniques as described hereinis reached with aepertoire ofhuman 

Vdomain genes, creating population of non-human chairman chain scFv or eb chiieras 

10 Selection wihantigen esuts in isolation of anoim-human chain/human chain chimeric scFv Or 

Fab here the human chain restores the antigen indin site destroyedupnremovalofthe 

corresponding non-humanchain in the primary phage display CloneiJe, the pope govens 

(imprints) the choice of the human chain partner.When the process is repeated in order to 

replace the remaining non-human chain, a humanantibody is obtained (see PCT Publication WO 

15 93/06213),Unliketradiionalhumanizatonofnon-humariantibodiesbyCDRrafting this 

technique provides completely human antibodies, which have no FR or CDR residues of non 

human ori.gn 

Chimeric Antibodies 

20 A chimeric antibody is a molecule inwhich different portions are derived fromdiffrent 

animal species.For examplean antibodymayctma variableregion drivedfromanmrine 

antibody and a human immunoglobulin constant region. (himeric antibodies can be produced by 

recombinant DNA techniques. Morrison et at, Proc Nad Acad Sci, 81:68516855 (1984) For 

example, a gene encoding arine (Or other species)monoconal antibody molecule is digested 

25 with restriction enzymes to remove the region ecodingthe murine Feand the equivalent 

portion of a gene encoding a huian Fe constant regions substituted Cheric antibodies can 

also be created by recombinant DNA techniques where DNA encoding urine Vregions can be 

ligatedto DN enco dn t lehuanconstant regions. Better et a,, Science, 1988, 2401041

1043 Liu et al PNAS, 1987 843439-3443 Liu et a, ,Imiuno, 1987, 139:3521-3526 Sun 

30 et alPNAS,1987, 84:214-218 Nishimura et at, Can. Res., 1987, 47:999-1005, Wood et al 
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Nature 1985. 34446-449. Shawet al. JNaP CancerIns 988 80)5531559. Inleationa 

Patent Pubication Nos.WO1987002671 and WO 8601533. European Patent Application Nos.  

184,187; 171,496; 1250123:and 173494U.S. Patent No. 4,816,567.  

5 Variable Regions and CDRs 

Theheavy chainvariableregionslightchainvariableregionsandCDRsofthemurine 

2Ci antibody and certain humanized anti-CD40 antibodies are shown in Table 

Table I SEQ ID Nos. 11 - 31 

Name Chain, Sequence SEQ 

Region lD NO.  

2C10 Heavy chain, QVQLQQSGAELAIKPGASVKMSCIKASGYTFT 11 

(Murine variable region NYWMHWVKQRPGQGLEWIGYINPSNDYTK Y 

antibody) NQKFKDKATLTADKSSNTAYMQ LGSLTSEDS 

AVYYCARQGiFPYWGQGT LVTVSA 

2C10 Light chain, QIV LTQSPAIMSASPGEKVTMTCSASSSVSYM 12 

variable region HWYI4QR.SG1T'SPKRWIY DTSKLASGVPARFSG 

SGSGTSYSLTISSMEAEDAATYYCHOLSDPF 

TFGSGTKLElK 

2C10 Heavy chain, YTFTNYWMH 13 

2C-10 Heavy chain, Y[NPSNDYTKYNQKFKD 14 

CDR2 

2C10 Heavy chain, QGFPY 15 

CDR3 

2(10 Light chain, SASSSVSYMH 16 

CDRI 

2C1O Light chain, DTSKLAS 17 

CDR2 

2C10 {Light chain, HQLSSDPFT 18 
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CDR3 

2C10 hi Heavy chain, QVQLVQSGAEVKKPGASVKVSCKASGYTFT 19 

variable region NYWMHWVRQAPGQRLEWMGYIN PSNDYTK 

YNQKFKDRVTJITRDTSASTAY ME LSSL RSEDT 

AVYYCAR GFPYWGQGTLVTVSS 

2C0 h2 Heavy chain, VQLVQSGAEVKKPGASVKVSCKASG 20 

variable region YTFTNYWM H WVRQAPGQRLEWMG 

YINPSNDYTKYNQKFKD 

RVTITADKSASTAYMELSSLR.SEDTAVYYCA 

R QGFPY'WOQGTLVTVSS 

2C10 i3 Heavy chain, QVQLVQSGAEVKKPGASVKVSKASG 21 

variable region YTFTNYWMH WVRQAPGQR L EWIG 

YINPSNDYTKYNQKFKD 

RATLTADKSANTAYM 

ELSSLR.SEI)TAVYYCAR QGFPY 

WGQGTLVTVSS 

2C1011 Light chain, EIVLTQSPATLSLSPGERATLSC SASSSVS 22 

variable region YMHWYQQKPGQAPRLLIY DTSKLAS 

GIPARFSGSGSGT.DFTLTISSLEPEDFAVYYC 

HOLSSDPFT FGGGTKVEIK 

2C1012 Light chain, EIVLTQSPATLSLSPGERA TLSC 23 

variable region SASSSVSYMH WYQQKPGQAPRRWIY 

DTSKLAS 

GVPARFSGSGSGTDYT LTISSLEPEDFAVYYC 

HQLSSDPFTOFGGGTKVEIK 

2CW10P Heavy chain, QVQLVQSGAEVKKPGASVKVSCKASGYTFT 24 

variable region NYWMH WVPQAPGQRL EWIGYINPSNDYTKY 

NOKFKDRATLTADKSANTAYMELSSL RSEDT 

AVYYCARQGFPYWGQGiLVTVSS 

2C10HB1 Heavy chain, QVQLVQSGAEVKKPOASVKVSCKASGYTFT 25 
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variable region NYW NH WVRQ APGQRL EWIGY1NJPSNDYTKY 

bKEFKD1)R A TLTADTSTNTAYME LSSLRSE'DT 

AVYYCAROGFPYWGQGT LVTVSS 

2C"10.B2 Heavy chain, QVQ LVQSGAEVKKPGSSVKVSCKASGYTFTN 26 

variable region Y W MHWVRQAPGQGLEWIGYINPSNDY TKYN 

QKFKDKATITADESTNTAYMLSSLRSEDTA 

VYYCAROGFPYWGQGTLVTVSS 

2C10KP> Light chain. EVLTQSPATLSLSPGERATLSCSASSSVSY MH 27 

variableregion WYQQKPGQAPRRWIYDTSKL-ASGVPARFSGS 

GSGTDYTL'TISSLEPEDFAVYYCHOLSSDPFTF 

GGGTKVEIK 

2C10KB1 Light chain, DIQMTQSPSTLSASVGDRVTITCSASSSVSYM 28 

variale region HWYQQKPGKAPKLLYDTSK LASGVPARFSG 

SGSGTEFTLTISSLQPDDFATYYCHO)LSSDPFT 

FGQTOKVEVK 

2C10KB2 Light chain, EIVLTQSPATLSLSPGERATLSCSASSSVSYM H 29 

variable region WYQQKPGQAPRLLIYDTSKL ASGIPARFSGSG 

SGTDFTLTISSLEPEDFAVYYCHQ LSSDPFTFG 

QGTKLEIK 

VI 1-3 Heavy chain, QVQLVQSGA EVKKPGASVKVSCKASGYTPTS 30 

variable region YA MH WVRQAPGQRLEW MGWINAGNGNTK 

YSQKFQ(1RVTIT RDTSASTAYMELSSL RSEDT 

AVYYCARWGQGTLVTVSS 

VK3-1I Light chain, EIV LTQSPA TLSLSPGERATLSCRASQSVSSYL 31 

variable region AWYQQKPGQAPR LLLYDASNRATGIPARFSG 

SGSGTDFTLSSLEPEDFAVYY"CFGGGTKVEl 

K 

In certain embodiments the antibodies orantigenbinding portionsthereof inludea 
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heavy chainvaiable region comparing anandno acid sequeneatleastabout 70%atieast about 

75%, atleastabout 80%, atleast about 85 at least about 90%, at least about 95% at least 

about 99%about 70%,about 75%, about 80%, about 81%, about82%. about 83%about 84%, 

about 85% about 86%about 87%, about 88%,about 89, about 90% about 91% about 92%, 

5 about 93% about 94%, about 95%,about 96%, about 97%, about 98%, about 99% or about 

100% identical to a heavy chain vadable regon amino acid sequence as set forth in any ofSEQ 

ID NOs:I19, 20 21, 24, 25 and 26, 

In certain enbodnuents, the antibodies or antigenbding portions thereofinclude a ght 

chain variable region comprisingan amino acid sequence at least about 70%, atleast about75% 

10 at least about 80%at least about 85%, at leasttabout 90%, at least'about 95%, at least about 

99%, about 70%, about 75%, about 80%,about 81 %, about 82% about 83% about 84%, about 

85% about 86% about 87%, about 88%, about 89%, about 90%, about 91 %,about 92%, about 

93%, about 94%, about 95%, about 96% about 97% about 98%, about 99% or about 100% 

identical to a light chain variable regionamino acid sequence as set forth inany of SEQ ID NOs 

15 12, 22, 23, 27, 28 and 29.  

In certain embodiments, the antibodies orantigen-binding portions thereof each include 

both a heavy chain variable region compiling an amino acidsequence at eastabout 70% at 

least about 75% at last about 80 at least about at leastabout 90%atleast about% 

at least about 99%, about 70%, about 75%, about 80%, about 81%, about82%, about 83%, about 

20 84%,about 85%,about 86, about 87%, about 88% about 89% about 90% about 91%.about 

92%,about 93% about 94%, about 95%about 96%,about 97, about 98%, about 9% or 

about 100% identical to a heavy chain variable region anino acid sequence as set ftrth in any of 

SEQ IDNOs: 11, 19,20, 21,24,25 and26,anda light chain variable region including an amino 

acid sequence at least about 70% at least about 75%, at least about 80%, atleast about 85%. at 

25 leastabout 90% ,atleast about 95% at least about 99%about 70% about7S% about80% 

aboutI% ,about 82% about 83%, about 84%, about 85% about 86%,about 87%abota8% 

about 89% about 90%, about 91%, about 92%, about 93%, about 94%, about 95%,about 96% 

about 97% about 98%, about99% or about 100% identical to a variable light chain aminoacid 

sequence as set forth in SEQ ID NOs 12,22 23, 27, 28 and 29.  

30 A heavy chain variable region of the antibodies or antigen-binding portions thereof can 
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comprise one, two, three ror ecompleientatydeterningregions (CDRs) that are ateast 

about 70% at least about 75%, at leastabout 80%, at least about 85%,atfleastabout 90%,at 

least about 95% at leastabout 99%, about 70%, about75%,about80% about81%,about82% 

about 83%. about 84%,about 85% about 86 about 87% about 88% about 89%, about%90% 

5 about 91% about 92%, about 93%, about 94%, about 95%, about 96%, about 97%,about 98%, 

about 99% or about 100% identca to the CDRs of a heavy chain variableregion of the 2C10 

antibody(CDRlCDR2 and CDR3 asset forth in SEQ ID NOs 13, 14, 1 respectively) 

A light chainvariableregion ofhe antibodies or antigenbdingportions thereofcan 

comprise one, two, three or more CURs that are at least about 70%, at least ab.ut 75%at least 

10 about 80%, at least about 85%, atleastabout90%, at leastrabout 95%at leastabout 99%, about 

70%, about 75%,about80 about 81%, about 82%, about 83% about 84%, about 85%, about 

86%, about 87% about 88%about 89% about 90%, about 91%, about 92%, about 93%, about 

94% about 95%,about 96% about 97% about 98% about 99% or about 100% identical to the 

CDRs of a light chain variable region of the 2C10 antibody (CDRl, CDR2 and CDR3 as set 

15 forthinSEQID NOs161718respectiely) 

A heavy chain variable region of the present antibodies or antigenbinding portions 

thercof can comprise one, two,three or mor complementartydeterminingregions(CURs)that 

are at leastabout 70% at leastabout75%ateast about 80%, at east about 85% at least about 

90',at least about 95%7atleast about 99% about 70%, about 75%, about 80%, about 81%, 

20 about 82%, about 83% about 84%, about 85% about 86%, about 87%,about 88%, about 89%, 

abou90%, about 91% about 92%, about 93%, about 94%, about 95%,about 96%, about 97%, 

about 98%, about 99% or about 100% identical to the CDRs of a heavy chain variable region of 

the 210antibody (CR, CDR2 and CDR3 as set forth in SEQ ID NOs: 13,14,15 

respectively), and a light chain variable rgion of the antibodies or angenbindingporions 

25 thereof can comprise one, two three or more CDRs that areat least about70%, atleastabout 

75% at lst about 80%,atlast about 85%, at least about90%atkast about 95%,aleast 

about 99%, about 70%;about 75%, about 80%, about 81%, about 82%, about 83%, about 84% 

about 85%, about 86%,about 87%, about 88%, about 89%,about 90%, about 91%,about 92%, 

about 93%, about 94%, about 95%, about 96%, about 97%,about 98W ,about 99% or about 

30 100% identical to the CDRs of alight chainvariable region of the 2C10 antibody (CDR1, CDR2 
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and ('DR3 assforthin SEQ ID NOs 16,17 18,especve 

A heavy chain variable region of theantibodies orantigen-binding portions thereof can 

include three CDRs that are at leastabout 70%, at least about 75%, atleast about 80%.at least 

about 85%, at least about 90%, at least about 95% at leastabout 99% about 70%, about 75%, 

5 about 80% about 81%, about 82%, about 83%, about 84%, about 85%, about 86%, about 87%, 

about 88%ait8 about 89, 90%, about 91%, about 92% about 93%, about 94%, about 95%, 

about 96%.about 97%, about 98%, about 99% or about 100% identical to the CDRs of a heavy 

chainvariable reionof the210 antibody (CDRI, CDR2 and ('DR3 assetforth in SEQ ID 

NOs13 14,15:,espectively), 

10 Inone embodiment, a light chain vaable region of theantibodies or angen-bnding 

portions thereof includes three CDRs that are at least about 70., atleast about75%, at least 

about Qt.atleastaboit85%ateasabout 90% at least about 95%atleast about 99%, about 

70% about 75% about80% about 81% about 82% about 83%, about 84%, about 85%, about 

86% about 87%, about 88%, about 89% about 90%, about 9 %, about 92%, about 93%, about 

15 94%, about 95%, about 96%,about 97% about 98% about 99% or about 100% identical to the 

CDRs of a light chain variable region of the 2C 10antibody (CDR1, CDR2 and CDR3 as set 

forth in SEQ .D NOs 16, 7, respective 

hI one embodiment a heavy chainvaraberegion of the antibodies orantigenbinding 

portions thereof incudes three CDRs thatare at least about 70., at least about 75% at least 

20 about 80%, at least about 85%atleast about90%, at leastabout95%, at leastabout 99%, about 

70%,about 75%, about 80%,about 81%. about 82%, about 83%about 84%, about85%, about 

86%, about 87% about 88%, about 89%, about 90%, about 91%, about 92% about 93%, about 

94%,about 95%, about 96%, about 97% about 98%, about 99% or about 100% identical to the 

CDRs of a heavy chain variab e region of the 2C10antibody (CDR1, CDR2 and (DR3 as set 

25 fort in SEQID NOs 13,14 15respect Ly) and a light chain variable region of the 

antibodiesorantigen-bindingprtinsthereofinudesthree CDRs thatare at least about 70% at 

least about 75%atleast about 80%,atleast about 85%, at least about 90%, at least about 95% 

at least about 99%, about 70% about 75%, about 80%about 81%, about 82%, about 83%:about 

84%,about 5%about 86%, about 87%, about 88% about 89%, about 90%. about 91 ,about 

30 92%,about 93%, about 94%, about 95%, about 96%, about 97%, about 98% about 99% or 
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about100% idemica to the(DCRs ofa lighthain vaiable region ofthe 2C10 antibody (CDR1 

CDR2 and CDR3 as set forth in SEQ IDNOs16, 17, 18, respectively), 

In certainenbodiments, a heavy chain variable region of the antibodies orantigen 

binding portions thereof includes three CDRs that are identical to CDRs of a heavychai 

variable regionof the210 antibody (CDR ICDR2 and CDR3 as set forth in SEQ ID NOs 13, 

14, 15 respectively) and aightchan variable region of the antibodies or antigen-bindng 

portions thereof includes three CDRs that are identical to CDRs of a light chain variable region 

ofthe2(C10 antibody(DR, CDR2 andCDR3 as setforth in SEQ iDNOs: 16, 17,18 

respctiiveyj, 

10 Encompassed by the present disclosure are antibodies witha heavy chain varibleregion 

anda light chain variable region havingaino acid sequencesat least about70%, at least about 

75% at least about 80%,ateast about 85% at least about'90% at least about 95%, at least 

about99%,about 70%,about 75%, about 80%, about 81%, about 82%, about 83%,about 84% 

about 83% about 86%, about 87%, about 88% about 89%,about 90%, about 91%, about 92%, 

15 atout93% about 94%, about 95%, about 96%, about 97%, about 98%, about 99%, or about 

100%,identical to the heavy chain variable region (SEQ ID NO H) and light chain variable 

regon(SEQID NO 12) ofthe antibody 210, re:pctive y.  

Inrelated embodimentsanti-CD40 antibodies or antigen bindingportionsthereof 

include, ior example, the CDRs of heavy chain variable regions and/or light chain variable 

20 regons of 2C10.  

In one embodiment, the antibody or antigenbinding portion thereof contains a heavy 

chain variable region and a ligh chain variable region identical to a heavy chain variab e region 

and light chain variable region of the 210 antibody (SEQ ID NO- 11 and SEQID NO 12 

respectively).  

25 In various embodiments, the antibodies or antigen-binding portionsthereof specifically 

bind to anepitope that overlapwith or areat leas about 70%atleast about 75/ ,ateast about 

80%, at least about 85%, at least about 90%,at least about 95%, at least about 99%, about 70%; 

about 75% about 80%about 81%, about 82%,about 83%, about 84%, about 85%about 86% 

about 87%, about88%about 89%, about 90%, about 91%, about 92%, about 93%, about 94%, 

30 about 95%, about 96%, about 97%, about 98%,about 99% or about 100% identical to an 
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epitope bound by the 210 an-ody The epitope may bep sent within the sequence of SEQ 

ID NO: 6, or may be presentwithin the sequence ofamino acids 8-40 of SEQID NO 6 

In certain embodiments, CDRs corresponding to theCDRs in Table I have sequence 

variations. Forexample, CDRs, in which 1, 2 3, 4, 5, 6, 7 or 8 residues, or less than 20%, less 

than 30%. or less than about40%, of total residues in the CDR., aresubstituted or deletedcan be 

present in an antibody (or antigen-binding portion thereof) that binds CD40, 

Also within the scope of the disclosure are antibodiesor antigenbindingportionsthereof 

in which specific amino acids have been substituted, deleted oradded.These alternations do not 

10 have a substantial effect on the peptide's biological properties such as binding activity.For 

exaniple, antibodies mayhaveamino acid substitutions in the framework region, such as to 

improve binding to the antigenla Ianother example, a selected, smallnumber of acceptor 

framework residues can be replaced by the corresponding donor amino acids.I The donor 

framework can be a mature or germline human anybody framework sequence or a consensus 

15 sequence. Guidance concerning how to make phenotpicallysilentamino acid substitutions is 

provided in Bowiee a/, Science, 247: 1306-1310 (1990). Cuningham e al., Science., 244: 

1081-1085 (l989). Ausubel (ed),Curen Protocols in MolecularBiology, John Wiley andSons 

Inc.(1994). T. Maniatis, EF. Fritsch and Sambrook, Molecular Cloning: A Laboratory 

Manual, Cold Spring Harbor laboratory, Cold Spring Harbor, N.Y. (1989), Pearson, Methods 

20 Mol. Biol. 243:307-31 (1994), Gonnet ei al, Science 256:1443-45 1992).  

The present pptides may be the functionally active variant of antibodies of antigen

binding portions thereof disclosed herein, e.g, with less than about 30%, about 25%, about 20%, 

about 15%about 10%, about 5% orabout 1% amino acid residues substituted or deleted but 

retain essentially the same immunological properties including, but not limited to, binding to 

25 CD409 

Theantibodies or antigen-binding portions thereofmay alsoncludevaantsanalogs, 

orthologs, homologs and derivatives of peptides; that exhibit abiologicalactivity, e.g,binding 

of an antigen such as CD40 The peptides may contain one ormore analogs of an amino acid 

(including, for example, non-natually occurring amino acids, amino acids which only occur 

30 naturally in an unrelated biological systemnodified arnino acids from mammalian systems 
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et. peptides with ustituted linkages as well as other indications knownin the art.  

The antibody or antigen-binding portionthereoftcanbe derivatized or linkedtoanother 

funetional molecule. For example, an antibody can be nationally linked (by henical coupling, 

genetic fusionnoncovalentinteraction, etc. to one or more other molecular entities suchas 

5 another antibody, a detectable agent, an immunosuppressant, a cytotoxic agent, a pharmaceutical 

agent, a protein or peptide that canmediate association another lecule(such as a 

streptavidincore region ora polyhistidine tag), amino acid linkers signal sequences, 

immunogeniccariners, or ligands usil n protein purIfication, such asglutathione-S-transferase 

histidine tagand staphylococcalproteinA. Cytotoxic agents may include radioactive isotopes, 

10 chemotherapeutic agentsand toxins such as enzymatically active toxins of bacterial, fungal 

plant, or animal origin, andfragments thereof Such cytotoxic agents can be coupled to the 

humanized antibodies of the present disclosure using standard procedures, and used, for 

example to treat a patient indicated for therapywith the antibody.  

One type of derivatized protein is produced by crosslinking two or moreproteins (of the 

15 same type or of different types) Sitable crosslinkers include those that areheteobilenctional, 

hav ing two distinct reactive groups separated by an appropriate spacer(e.g.,im

mialeimidohenzoyl-Nbhvdrxysucmimide ester) or homobifentional (e.g_ disuccinmidyl 

suberate) Useful detectable agents with which a protein can be deri atized (or labeled) include 

fluorescent agents, various enzymes, prosthetic groups luminescent materials, bioluminescent 

20 materials, and radioactive matenals Non-Idimiting, exemplary fluorescent detectable agents 

included iorescein, fluorescein isothiocyanate, rhodamine, and phycoerythrin.-A protein or 

anibody can aso be devatized wth detectable enzymes, such as alkaine phosphatase, 

horseradish peroxidase, beta-galactosidase, acetycholinesterase. glucose oxidase and the like A 

protein ca also be dertivatized with a prosthetic group (e.g, strepta idin/biotinand 

25 avidin/biotin), 

i anotherembodiment the humanized antiCD40 antibody orits fragmentisused 

unlabeled and detectedwith a labeled antibody that binds the humanized anti-CD40antibody or 

its fiamet.  
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Antibody fragment 

The antibodies can be fudl-length or can include fragment (or fragments) oftheantibody 

having a aigen-bportion,in in ut , but not it.bed to, Fab b2, Fab (hb Fv, 

single chain F v(scFv), bivalent scFv (bi-seFv), trivalent sc v (tri-sc v) Fd, dAb fragment (e.g , 

5 WardetalNature. 341:544-546 (1989)), an isolated CDR, diabodies, triabodies, tetrabodies, 

liear aniodies,singlechainantibody molecules, and multispecific antibodies frmed from 

antibody fragments. Singlechain antibodiesproduced byjoining antibody fragments using 

recombinant methods, or a synthetic linker, are also encompassed byThei presentdisclosure.  

Birdet at Sciene, 1988, 242:423-426. HustonetaLProc.NatAcadSi USA1988, 

10 SS&58'79-588i 

Papain digestion of antibodies produces two identical antigen-binding fragments, called 

"Fab" fragments, each with a single aigen-binding site, and a. residual "c" fragment,whose 

name reflects its aili to crystallize readily. Pepsin treatment yields an.F(ab) 2 fraiient that 

has to antigen-combining sitesand is still capable of cross-linking antigen, 

15 Fv is the minimum antibody fragment which contains a complete antigen-binding site. In 

one embodiment, a two-chain Fv species consists of a dimer of one heavy- and one figt-chain 

variable domain in tight, non-covalem associationina single-chainv(scF)speciesone 

heavy- and one light-chain variable domain can be cow alently linked by a exile peptide linker 

such thit the light and heavy chains can associate in a "dimeric" structure analogous to that in a 

20 two-chain Fv species. it is in thisconfiguration that the three CDRs of each variable domain 

interact to define an antigen-binding site on the surface of the V- dimer Collectivelythe six 

CDRs confer antigen-binding specificity to the antibody. However, even a single variable 

domain (or half of an Fv comprising only three CDRs specific for an antigen) has the ability to 

recognizea ndbd antigen,althoughat a lower affinity than the entire binding site.  

25 The Fab fragmentcontains theheavy- and light-chain variable domains and also contains 

th constant domain of the lightchainand the firsconstant domain(CU) ofteheevchain.  

Fab fragments differ from Fab fragments by the addition of a few residesatthe carboxyl 

terminus of the heavy chain CHI domain including One or more cysteines from the antibody 

hingeregion. Fab'-SH is the designaticnfor Fah' in which the cysteine residue(s) of the 

30 constant domainsbear a free thiol group. F(ab') antibody fragments originally were produced as 

29



WO 2017/040932 PCT/US2016/050114 

pairs of Fab fragments which havhingecysinesbetweenthem Othercheial cowlings of 

antibody fragments are alsoknown, 

Single-chain Fv or scFv antibody fragments comprise the Vj and Vi. domainsof 

antibody, where these domains are present in a single polypeptide chain. Generally, the scFv 

5 polypeptide further comprises a polypeptide linker between the Vn and Vt domains which 

enables the scFv to form the desired structure for antigen binding. For a review of sFv, see, 

eg, Pluckthin, in The hrmacologyonoIonal Anbodies. vol.1 13, Rosenburg and 

Moore eds.,(Springer-Verlag, New York, 1994), pp. 269-315.  

Diabodiesare antibodyfragments with two anigen-binding sites, which fragments 

10 comprise heavychain variable domain (V) connected to a light-chain variable domain (Vr) in 

the same polypeptide chain (Vw-V). By using a linker that is too short to allow pairing between 

the two domains on the same chain, the domains are forced to pair with the complementary 

donains of another chain and create two antigen-binding sites. Diabodies may be bivalent or 

bispecific Diabodies are described more fully in, for example, European Patent No. 404,097: 

15 PCT Publication WO 1993/01161; H udson et at, Nat. Med. 9:129-34, 2003; and Hollinger et al 

Pro Nad. Acad. ScI. (SA 90:6444-8, 1993. Triabodies and tetrabodies are also described in 

Hudson et a.,NatMd,9:129-34,2003.  

Antibodyfragmentsmaybe generatedby traditional means,suchas enzymatic digestion, 

or by recombinant techniques, In certaincircumstances there are advantages of using antibody 

20 fragments, rather than whole antibodies. The smaller size of the fragments allows for rapid 

clearance, and may lead to improved access to solid tumors. For a review ofcertan antibody 

fragments, see Hudson et al.NMed,9:129-134, 2003 

Various techniques have been developed fortheproduction of antibody fragments, 

Traditionally, these fragmentswere derived via proteolytic digestion of intact antibodies(see, 

25 eg Morimoto eta!. , BiochemBiophys'.Mefhods24:107-17, 1992; and Brennan et al.  

Science229:81-3,1985However,these fragmentscan now be produceddirectly by 

recombinanthostcells, Fab, F r, id ScFvantibody fragmentscan allbe expressedinand 

secreted from E culi, thus allowing the facileproduction of lareamounts of these fragments.  

Antibody fragments can be isolatedfrom the antibody phage libraries, Altematively., Fab'-SH 

30 fragments can be directly recovered from E coliand chemically coupled to form F(ab'h 
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fragments (Carter et a11uo/Tdmau w o163-99). anotobr approach fb t) 

fragments are isolateddirectly from recombinant hostcellculture. FabandF(ab) fragment 

with increasedin vivo half :fecomprisingsalvage receptorbinding ephope residues are 

describedin U.S. Patent No, 869,046. Other techniquesfor the production of antibody 

5 fragments will be apparent to the skilled practitioner.  

The present antibody orantigen binding portion thereof may comprise atleast one 

constantdomain, such as,(a anigGconstando n; (b)an igA costa domain etc.  

All antibody isotyvpesare encompassed by the present disclosure,includingIg(e,g, 

10 lgG1, 1gG2,1gG3.ligG4) liI gA (IgAl !LgA2), IgD or IThe antibodiesorantigen-binding 

portions thereof may be mammalian (e.".mouse, human) mibodies or anigen-binding portions 

thereof.Thelight chains oftheantibody maybeofkappa or lambda type. An alternative 

bunanized anti-CD40iantibody can comprise sequences from more than oneimmunoglobulin 

class or isotype,and selecting particular constant domains to optimize desired effector functions 

15 is within the ordinaryskillin the art.  

The antibodies or antigen-binding portions thereof of The present disclosure may be 

monospecific,hi-specificor multi-specific. Mhi-specificorbspecific antibodiesorfragments 

thereofmaybespecificfordifferentepitopes ofone target polypeptide (eg CD4)or may 

contain antiaen-binding domainsspecific for more than one target poypeptide (e.g, antigen

20 binding domains specific for CD40 and other antigen relating to transplant rejection or 

autoimmunnedisease).In one embodiment, amultispecifi~cantibody oratigen-binding portion 

thereof comprises atleast two different variable domains, wherein each variable domain is 

capable of specifically binding to a separateantigen or to a different epitopeon the same antigen.  

Tut et al.,1991 J.nmnnol.147:60-69. Kfer et a, 2004, Trends Biotechnol. 22:238-244. The 

25 present antibodies can be linkedto or co-expressed with another functional molecule, eg, 

another peptide or protein For example an antibodyor fragmentthereof can be functionally 

linked (e.g.by chemical coupling, genetic fusion, noneovalent association or otherwise) to one 

ormoreothermolecularentities such as another antibody or antibody fragment to produce a bi

specific ora multispecific antibody with a second binding specificiy. Forexample, the present 

30 disclosure includes bi-specific antibodies wherein one arm of an immunoglobulin is specific for 
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(D40.and the otherarm ftheHmmunogioblin is specific fora secondherapeutic targetoxi 

conjugated to a therapeutic moiety such as an imnosuppressant.  

Production of Antibodies 

5 The present disclosure provides for methodsfor making an antibody or antigen-binding 

portion thereofthat specifically binds to (40.  

For example, a non-human animal is immunized with a composition that includes CD40, 

and then specific antibody is isolated from the animal. The method can further include 

evaluating binding of the antibodytoCD40.  

10 in one embodiment, the presentdisclosure provides fur a method forniaking a hybridoma 

that expresses an antibody that specifically binds to CD40. The method contains the following 

steps: immunizing ananimal with composition. that includes CD40 or its fragment; isolating 

splenocytes from the animal; generatinghybridomas from the splenocytes; and selecting a 

hybridoma that produces an antibody that specifically binds to CD40. Kohler and Milstein, 

15 Nature, 256- 495, 1975. Harlow, E. and Lane, D Antibodies A Laboratory Manual, Cold Spring 

Harbor Laboratry Press, Cold Spring Harbor,N.Y 1988, 

In one embodiment CD40 is used to immnize miceintraperitoneally or ntravenously, 

One or more boosts may or may not be given. The titers of theatibodies in the plasma can be 

monitored by, e.g, SA(enzymelinked immunosorbent assay) or flow cytometry.Mice With 

20 sufficient titers of anti-CD40 antibodies are used for fusions.Mice may or may not be boosted 

with antigen 3 days before sacrifice and removal of the spleen, The mouse splenocytes are 

isolated and fused with PEI to a mouse-myeloma cell line The resuming hybridomas are then 

screened for the production ofantigen-specific antibodies. Cells are plated, and then incubated in 

selective medium. Supernatas from individualwellsarethenscreened by EUSA for human 

25 anti-CD40 monoclinal antibodies The antibody secreting hybridomas are repeated, screened 

again,and ifs11 positivefor anti-C40monoclonal antibodies, can besubloned bylimiting 

dilution.  

Adjuvants that may be used to increase theimungeicityof40includeanyagent 

oragents thatact to increaseanimmuneresponsetopeptidesorcombinationofpeptidesNon

30 limiting examples of adjuvants include alum, aluminum phosphate, aluinum hydroxide, MF59 
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(4.3% w/v squalene, 5%w/v polysorbate 80 (Tween 80), 0.5% w/v sorbitan trioleate (Span 

85)), pG-containingnuclei acid, QS21 (saponinadjuvan), MPL(MonophosphorylLipidA) 

3DMPL (3-0-deacylated MPL), extracts from Aquilla, ISCOMS (see, e.g., Sjolander e! a.  

(1998)J. Leukocyte Biol. 64:713 W090/03184 W096/11711; WOO0/48630; W098/36772; 

5 WOOO41720; W006/134423 and WO7/026190) LT/CT mutants, poly(D,L-Iactide-co

glycolide) (PLG) microparticles, Quil A, interleukins, Freund's,N-acetyl-muramyl-L-threonyl

D-isoglutamine (thr-MDP), N-acetyl-nor-muramyl-L-alanyl-D-isoglutamine(CGP 11637, 

refed to as nor-MDP), Nacetylmurayl--alanyl-D-isogutainyl-Lalanine2-(l 2'~dip

almitoy-sn-glycero-3-hydroxyphosphorylox)-ehylamine (CP 19835A, referred to as MTP

10 PE) and RI, which contains three components extracted from bacteriamonophosphoryllipid 

A, trehalose dimycolate and cell wall skeleton (MPL+TDM+CWS) in a 2% squalene/Tween 80 

emulsion 

'[hem munized animal can be any animal that is capableof producing recoverable 

antibodies when administered an inmunogen, such as, but not limited to, rabbits, mice, rats, 

15 hamstersgoats horses, monkeys., baboons and humans. In one aspect,the host is transgenic and 

produces human antibodies, e.g., a mouse expressing the human immunoglobulin gene segments, 

U.S. Patent No.8236311: 7,625,559 and 5770,429, the disclosure ofeachof which is 

incorporate herein by referencein its entirety. LonbergtNature368(6474) 856-859, 

1994, Lonberg, N., Handbook of Experimental Pharmacology 113:49-101, 1994. Lonberg, N, 

20 and huszar, D).intern.Rev. Immunol, 13: 65-93, 1995. Harding, F. and Lonberg, NAnn. NY, 

Acad Sci, 764:536-546,1995 

The present antibodies or portions thereof can be produced byhost cells transformed with 

DNA encoding light and heavychains (or portions thereof)oa desired antibody.Antibodies(or 

25 portions thereof) can be isolated and purified from these culturesupernatantsand/or cells using 

standard techniques. For example,a host cell may be transformed withDNA encdn the eight 

chaintheheavychain,orboth,ofanantibody.RecombinantDNAtechnologymay alsobeused 

to remove some or all of the DNA encodingat least a portion of either or both of the light and 

heavy chains that is not necessary forbinding, e.g.,theconstantregion, 

30 The invention also encompasses a nucleic acid or polynucleotide encodingat. least one of 
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the present antibody orantigebiding portion thereoftha TspeciteaybindstoCD40The 

nuclei acid maybe expressed in a cll to produce the present antibody or antigenbinding 

portion thereof The isolatednuclic acid or polynucleotide of the present disclosure comprises 

at least one sequence encoding a peptide at least about 70%at least about 75%. at least about 

5 80%, at leastabout 85%, at least about 90%.at least about 95%,at leastabout 99%, about 70%, 

about 75%. about 80%, about 81%, about 82%, about 83%, about 84%, about 85% about 86% 

about 87%, about 88%, about 89%, about 90%, about 91%, about 92%, about 93%, about 94%, 

about 95 about 96%, about 97%,about 98%, about 99% or about 100% identical to any of 

SEQ D N s1- 29, 

10 The invention also features expression vectors including at least one ueic aci d or 

polynucleotide encodingapeptide atleast about0, at leastabout 7%,atleastabout 80% at 

least about 85% at least about 90%, at least about 95% at east about 99%, about 70%'about 

75% about 80% about 81% about 82% about 83% about 84%,about 85%,about 86%, about 

87% about88%, about89%, about 90% about 9 1%, about 92%, about 93%, about 94%, about 

15 95%, about 96%,about 97%,about 98%, about 99% orabout 100% identical to any of SEQ ID 

NOs: I I -29 

Nucleicacid molecules encoding afutitonally active variant of the presentantibodyor 

antigen-binding portion thereare alsoencmpassedby the present disclose hesenucleic 

acid molecules may hybridize ith a nucleic acid encoding any of thepresentantibodyor 

20 antigen-binding portion thereofunder medium stringency, high stringency, or very high 

tringencyconditions. Guidance forperfonming hybridization reactions can be found in Current 

Protocolsin Molecular Biology, John Wiley & SonsNY. 631-6.3.6, 1989, which is 

incorporated herein by referenceSpecific hybridizationconditions referred to hereinare as 

follows ()medum strigency hybridization conditions-6XSSC at about 45C, followed by one 

25 or more washesin 02XSSC, 0,1% s Sat 60°C2)high stringency hybridization conditions 

6XSSC at aboutCfolowed by one ormorewashesin0 2XSSC0,% SDS at6C ;and (3) 

very higb stringency hybridizationconditions: 05 M sodium phosphate, 7% SDS at 65C, 

followed by one ormore washes at 0.2XSS 1% SDS at 65C.  

Anuclei acid or polynucleotide encoding the present antibody orantigen-binding 

30 portion thereof may be introduced into an expossion vector that can be expressed in suitable 
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expression syse followed by isolaionor purifiatonof theexpressedanibodyorantigen 

binding portion thereof. Optionally, a nucleic acid encodingthe present antibodyorantigen 

binding portion thereof ca be translated in a cell-free translation system. U.S Patent No.  

4816,567 (ueen e aL Proc NadAcad SciUSA 86:10029-10033 (1989) 

The present nucleic acids can be expressed in various suitable cells including prokaryotic 

and ekaryoticcells e.g.. bacterial cells (eg. E. col) yeast cells plautcel insect cells, and 

mammalian cels A number of mammalian celllines are known in the art and include 

inmortalizedce lines available fom the AmericanType Culture Collection (ATCC).Non

limiting examplesof the els include all cell lines of mammalian origin or amalan-like 

10 characteristics includingbunot limited to parental cells, derivaivesand/or engineered variants 

of monkey kidney cells ((OSe.g., COS-I, COS-7),1 EK29, baby hamster kidney (B1K, eg 

BHK2 1) Chinese hamster ovary (CHO), NSO, PerC6 BSC-I, buman hepatocellular carcinoma 

ceIs (eg,Hep G2) SP2/0 IeLa, MadinDarby bovine kidney (MDBK), myeloma and 

lymphoma cells The engineered variants include, e. gglycan profile modified and/or site 

15 specific integrationsite derivatives 

The present disclosure also provides for cells comprising the nucleicacids described 

herein. Th cells may bea hybridoma or transfectant.Thepresent antibody or antigen-binding 

portion thereofcan be expressed invarious cells.The types ofthe cells are discussed herein 

When using recombinanttechniques to produce, e,g, the humanized antibody or the 

20 antigen-binding portion thereof, the antibody or its portion can be produced intracellularly, in the 

periplasmic space,or directly secreted into the medium, if theantibody is produced 

intracellularly, the cells may be disrupted to release protein as a first step. Particulate debris, 

either host cells or lysed fragments, can be removed, for example, by centrifugationor 

ultrafltration. Carter et al. 1992, Bio/Technology 10:163-167 describes aprocedure for isolating 

25 antibodies that are secreted to the periplasmic space of E, coli, Briefly, cell paste is thawed in the 

presence of sodimmacetate(p 41 ).EDT A, andphenynethylsulfonylfluoride(PMSF)over 

about 30 minutes. Cell debris can be removed by centrifugation. Where the antibodyis secreted 

into the medium, supernatants from such expression systems may be first concentrated using a 

commercially available protein concentration filter, for exampleanAmicon orMillipore 

30 Pellicon ultrafilration unit. Variety ofmethods canbe used to isolate the antibody from the 
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host cell.  

The antibody or its portion prepared from the cells can be purified using, for example, 

hydroxylapatite chromatography, gel electrophoresis, dialysis, and affinity chromatography, with 

affinity chromatography being typical purification technique. The suitability of protein A as an 

5 affinity ligand depends on the species and isoype of any inunoglobulin Fc domain that is 

present in the antibody. Protein.A can be used to purify antibodies that are based on human.  

gamma1, gamna2, or ganma4 heavy chains (see, e.g. Lindmark et al. 1983 JmmunolMeth 

62:113). Protein G is recommended for all mouse isotypes and for human gammia3 (see, e.g, 

Guss et al- 1986 EMBOM J,5:1561575 A matrix to which anaffinity ligandisattachedismost 

10 often agarose,but other matrices areavailable. Mechanically stable matrices suchas controlled 

pore glass or poly(styrenedivinyl)benzeneallow for faster flow rates and shorter processing 

times than can be achieved with agarose. Where the antibody comprises a Csub.I3 domain, the 

Btakerbond ABINM, resint3 ( T. Baker, Phillipsburg, N.J.) is useful for purification. Other 

techniques for protein purification such as fractionation on an ion-exchange column, ethanol 

15 precipitation, reverse phase HPLC, chromatography on silica, chromatography on heparin 

SEPHAROSETM, chromatography on an anion or cation exchange resin (such as a polyaspartic 

acidcohn),chromatofocusing SDS-PAGE, and ammonium sulfte precipitation are also 

available depending on the antibodyto be recovered.  

Following any preliminary purification step(s) the mixture comprising the antibody of 

20 interest and contaminants may be subjected to low pH hydrophobic interaction chromatography 

usngan eltion buffer at a pH between about 2.5-4.5, typically performed at low salt 

concentrations (e.g., from about 0-0.25M salt) 

Hybridonas or other cells that produce antibodies that bind, preferably with high affinity, 

to CD40 can then be subcloned and further characterized. One clone from each hybridoma or 

25 cell which retains the reactivity of the parent cells (by'ELISA), can then be chosen for makinga 

cell bankand for antibodypuricaton.  

Alternatively, the present antibdy orantigen bidingportionthereof can besynthesize 

bysolid phase procedures wel knownin thearSolid Phase Peptide Synthesis:APractica 

30 Approach by R ATherton and R. C. Sheppard, published byIRL at Oxford UniversityPress 
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(109Methods inMoecur Biology Vol5: Peptide Synthesi Protocos ed.NM 

WYenningtonand B. IM. Dunn), chapter 7. Solid Phase PeptideSynthesis2nd Ed. Pierce 

ChemicalCo., Rockford, IL (1984). G Barany and R. B. MerNifiddThe Peptides Analysis, 

Synthesis, Biology, editors E. Gross and3.Meienhofer, Vol.1 and Vol. 2, Academic Press, New 

5 York.(1980), pp. -254, M BodanskyPrinciples of Peptide Synthesis, Springer-VerlagBerin 

(984) 

Additionalantibodies (e.monoclonaL polyclonal, poly-specific, or mono-specific 

antibodies) against the CD40 epitope recognized by 2C10 can be made,e., using suitable 

10 method for making antibodies. In an example,a coding sequence foran epitope recognized by 

the 2C0 antibody is expressed as a C-terminal fusion with glutatlione S-transferase (GST) 

(Smith et at, Gene 67:31-40, 1988). The fusion protein is purified on gltathione-Sepharose 

beads. ehuted withglutathione, cleavedwiththronbin(atanengineered cleavage site), and 

purified for immunization of rabbits. Primary immunizations are carried outwith Freund's 

15 completeadjuvantandsubsequentimmunizationswithFreund'sincompleteadjuvant Antibody 

titers are monitored by Westem nblot andimmnoprecipitationanalyses using thethrombin

cleaved protein fragmentof theSTfusion protein..Immuneseraareaffinitypurified using 

CNBr-Sepharose-coupledprotein. Antiserumspecificitycan be determined using a panel of 

unrelated GST proteins.  

20 As an alternate oradjunct imnunogen to GSTfusion proteins, peptides corresponding to 

relatively unique immunogenic regions ofapolypeptide of the inventioncanbeneratedand 

coupled to keyhole limpet henocyanin (KlH )through an introduced C-terminal lysine.  

Antiserum to each of these peptides is similarly affinity purified on peptides conjugated to BSA, 

and specificity is tested byELSA or Western blot analysis using peptide conjugates, orby 

25 Western blot or immnoprecipitation using the polypeptide expressed as a GSTfusionprotein.  

Alternatively, monoclonal antibodies that specificallybindtheCD4O0epitoperecognized 

by the 2C10antibody can be prepared using standard hybridoma technology (see,e.g, Kohler et 

at,,Nature256:495-7, 1975; Kohler et al., ur. J muol.6:511-9, 1976; Kohler et al, Eur.J 

6:292-5, 1976; Hammerling et aL., onoelonal Antibodies andTel vbridomas, 

30 Elsevier,NY, 198 1). Once produced, monoclonal antibodies can also be tested for specific 
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recognition by Westen blot orimunoprecipitation analysis.Aeatively, monoclonal 

antibodies can be prepared usingthe polypeptide of the invention described above and a phage 

display library (Vaughan et al, Nt, ioechno/, 14:309-14.1996) 

Epitopic fragments can be generated by standard techniques, e.g, using PCR and cloning 

5 the fragmentinto a pGEX expression vector, Fusion proteins are expressed in E col and 

puriedusinga glutathione agaroseaffinity matrix. Tommimzepotentialproblems of low 

affMnity or specificity of antisera, two or three such fusions are generated for each protein, and 

eachfusion is injectedinto at least two rabbits. Anmiseraareraised bv injectionsin series, and 

can include, for example,at least three boosterinjections, 

10 In order to generate polyclonal antibodies on large scale and at a low cost, an 

appropriate animalspecies can be chosen. Polyclonal antibodies can be isolated from the milk or 

coiostrm of, e.g, immunized cows. Bovine colostrum contains 28 gofIgG per liter, while 

bovinemilk contains 1.5 g of IgG per liter (Omsouka etalIDair Sci. 86:2005-11, 2003).  

Polyclonal antibodies can also be isolated from the yolk of eggs from immunized chickens 

15 (Sarker etl a Pediar, Gasroenterol Atr. 32:19-25, 2001).  

Assays 

Various methods can be used to assay the antibodies or antigen-binding potions thereof 

to confirm their specificity for the anigen ofinterest and/or to study their properties. One 

20 method of conducting such assays is a sera screen assay as described in US. Patent Publication 

No. 2004/0126829. Anti-CD40 antibodies can be characterized for binding to CD40 by a variety 

of known techniques. For example, inan ELISA., microtiter plates are coatedwith CD40 or a 

fragment of CD40 in PBS, and then blockedwith irrelevantproteins such as bovine serum 

albumin (BSA) diluted in PBS. Dilutions of plasma from CD40-immunized mice (or solutions 

25 containing anti-CD4 antibodies) are added to each well and incubated. The plates are washed 

and then icubated with secondaryantibodyconjugatedtoan enzyme (egalkaline 

phosphatase).Afterwashingthe plates are developed with the enzyme'ssubstrate (egABTS) 

and analyzed at a specific OD.In other embodiments, to determine if the selected monoional 

antibodies bind to unique epitopes, the antibody can be biotinylated which can then be detected 

30 with a streptavidin labeled probe, Anti-CD40antibodies can be tested for reactivity with CD40 
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by Westernblottg 

Antibodies, or antigen-binding fragments, variants or derivatives thereof ofthe present 

disclosure can also be described or specifiedin terms of their binding affinitytanantigen.The 

affinity of an antibody for anantigen can be determined experimentally using any suitable 

5 method (see,e.g.Berzofsky ea/,"Antibody-Antigen Interactions," In Fundamental 

immunology, Paul, W E, Ed-Raven Press: New York, N.Y, (1984); Kuby, Jans imnunolov, 

W. H Freeman and Company: New York, N.Y. (1992); and methods described herein), The 

measured affinity of a paicularantibodyantigenieractioncan varyif measured under 

different conditions (eg.salt concentration, .Thus, neasurements of affinity and other 

10 antigen-bindingparameters (eg, Ko, K, K) are preferably made with standardized sohtions of 

antibody and antigen, and standardized buffer 

The present antibodies or antigen-bindingportions thereof specifically bindto CD40 with 

a dissociation constant (K) of less than about 10V4M, less than about 104 M, less than about 10' 

M,-less thanabout10" M, less than about 10" M, less thanabout 104 I, from about 10 M 

15 to about 10^2 M, from about 0 M to about 101 M, from about 10 M to about 10' M, or 

from about I4 M toabout I0 2 M.  

Assaysn ay also be usedtotest theablity ofan antibody (or fragment) to block 

C140 binding oCD54,or inhibit ordecreaseD40-mediatedresponses.  

As used herein, the terms "inhibits binding" and "blocks binding"(e.g, 

20 inhibitionblocking of binding of CD154 to CD40) are used interchangeably and encompass both 

partial and complete inhibition/blocking.Inibition and blocking are also intended to include any 

measurable decreaselin the binding of CD154 to CD40 when in contact with an anti-CD40 

antibody or portions thereofas disclosed hereinas compared to ligand not in contact with an 

anti-CD40 antibody, e.g. tiblockingofCD154 to CD40 by at least about 10%,20%, 30%, 

25 4050%, 60%,6 ,7 80%, 85%, 90%, 91%, 92% 93%, 94%, 95%, 96%, 97%, 

98%,.99%, or 100%.  

In one embodiment, activation of B cells, or inhibition thereof may be determined by 

measuring expression of one of more makes selected from CD23 CD80, CD86, and any 

additional suitable marker on CD20+cells.  

30 The presentantibodies or fragments feremay be characterized by their effects on T 
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edi-niediaed antibody responses.For example.the anibodies orfagmentstheeofmayinhibit 

igM and/or IgG production in a mammal, when the antibody, or an antige-binding portion 

thereof,isadministeredto themammalat dosage ranging from about mg/kgbody weight to 

about0 mg/kgbodyweight, from about 2 mg/kg body weight to about 40 mg/kg body weight, 

S fromabout3mg/kgbodyweighttoabout 30 mg/kg body weight, from about 5 mg/kg body 

weigh toabout20mg/kgbodyweight, fromabout 8 mg/kg body weight toabout 13 mg/kg body 

weight, about 1 mg/kg body weight, about 2 mg/kg body weight, about 5 mg/kg body weight, 

about 10 mg/kg body weight, about 15 mg/kg body weight,about20 mg/kg body weight, about 

25mg/kg body weight, about 30 mg/kg body weight, about 35 mg/kgbody weight, about 40 

10 mg/kg body weight, about 50 mg/kg body weight, about 60 mg/kgbody weight, about 70 mgkg 

body weight, or about 80 mg/kg body weight.  

The present antibodies or fragments thereof may becharacterized by their effects on 

prolonging graft survival post transplantation, The present antibodies orfragments thereof, alone 

or in combination with one or more other immunosuppressants, may prolong graft survival by 

15 about 30%,about40%, about 50%,about60%, about70%,about 80%, abouti90%, about 2 fold, 

about 5 fold, about 10 fold,about 15 fold, about 20 fold, about 25 fold,about 30 fold,about35 

ftld, about 40 fold, about. 45 fold, about50I id about 55 fold, greater than about 40%, greater' 

than about50%, greater than about 60%, greaterthan about 70%, greater than about 80%, or 

greater than about 90%, greater than about 2 fold, greater than about 5 fold, greater than about 10 

20 fold,greater than about 20 fold, greater than about 30 fold, or greater than about 40 fold. For 

examnplethe pesentantibodies or fragmentsthereofmayprolongisletallograftsurvival 

Incertainembodiments,thepresentantibody,or antigen-binding fragment thereof: a) 

may block binding of CD40 to CD154 c) mayblock activation of antigen presenting cells (e.g., 

B cells, dendrit cells macrophages. etc.); d) mayor may notinduce depletion of B cells;c e 

25 may or may not inhibitor decrease cytokine release from antigen presenting cells; f) mayormay 

not indcc uor cell apoprosisg)mayormaynotinhibittumor cellproliferation; )mayor 

may not kills tumor cell; i)may or may not stimulate anti-tumorT cell responses; and/orj).may 

or may not reduce established tumors.,The antibodies described herein may have or induce a 

combination of any one or more of these attributes or activities. Tai, et at, Cancer Res. 2005, 1; 

30 65(13):5898-906; Luqman metal , Blood 112:711-720,2008.'The antibodies or portions thereof 
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descrdbedhereinmayalso be tested for effeson CD40iterna izationi troand in vvo 

efficacy, etc Such assays may be performed using well-established protocols known to the 

skilled person (se eg.,Current Protocols in Molecular Biology (Greene Publ.Assoc, Inc & 

john Wiley &Sons, IncNYNY); Current Protocols in Immunology (Edited by: JohnE.  

5 Coligan, Ada M, Kruisbeek, David H Margulies, Ethan M .Shevach, Warren Strober 2001 John 

Wiley & Sons NYNY orcommerciallyavailable kits.  

Conditions to be treated 

The present antibodies or antigen-binding portion sthereofhavein vtroandinvv 

10 therapeutic, prophylactic,eand/ordignosticutilities,Forxample, cellscan be cultured in vitro 

in culture medium and contacted by the anti-CD)40 anioyor fragmentthereof.The antibodies 

or antigen-binding portions thereof can be administered in subject, as part ofan invino(eg.  

therapeutic or prophylactic) protocol. For In 'Vivo embodUnents. the contacting step is effectedin 

a subject and includes administering an anti-CD40 amibody or portion thereof to the subject 

15 undercondionseffectivetopermitbndingoftheantibody,orportion thereof,to(C1)40in the 

subject. The antibodies or antigen-bindinportions thereof can be administered toreduce the 

likelihood of, orincrease the duration prior to, transplant rejection, inducing 

immunosuppression, or treating an autoimmunedisorder.  

The antibodiesor antibodyfragmentsdescribed herein may be used in any situation in 

20 which immunosuppression is desired (e,g, transplant rejection or autoimmune disorders). These 

antibodies are particularly useful for treating transplant rejection, e.g,, reducing the likelihood 

that a particular transplant is rejected by the bost or increasing the time before rejection takes 

place. The antibodies or antibody fragments described herein can be used in conjunction with 

transplantation of any organ or any tissuethatis suitable for transplantation. Non-imting 

25 exemplary organs include heart,kidney,lung, liver, pancreas, intestine, and thymus; non-limiting 

exemplarytissuesincludebone. tendon, corea,skin, heart valve, vein, and bone marrow.  

Theantibodies andantibody fragments can also be used to treat autoimmune disorders, In one 

enibodient, the utoimmuedisorder maybe associated with orcaused. bythe presenceofan 

autoantibody Autoimmu ne diseases that may be treated with the present antibodies or fragments 

30 thereof include, but are not limited to, systemic lupus erythematosus (SLE), CREST syndrome 

41



WO 2017/040932 PCT/US2016/050114 

(calcinosi&Ravynd's ynomesophageal dsmotlity.sdlerodatyadanctasa) 

opsoelonus, inflammatorynmyopathy (e.g., polymyositis, dermatomyositis, aid inclusion-body 

myositis), systemic scleroderma, primary biliary cirrhosis, celiac disease (e,g. gluten sensitive 

enteropathy), dermatitis herpetiformis, Miiler-Fisher Syndrome, acute motor axonal neuropathy 

S (AMAN), multifocal motor neuropathy with conduction block, autoimmune hepatitis 

antiphospholipid syndrome, Weener's granuloatos5i icroscopic polyangiitis, Churg-Strauss 

syndrome, rheumatoid arthritis, chronic autoimnmune hepatitis, scleronwositis, myasthenia 

gravis..Lambert-Eaton;.myasthenic syndrome, Hashimoto's thyroiditis, Graves' disease, 

Paraneoplastic cerebellardegeneration,Sdffperson syndrome, linbiencephalitis, isaacs 

10 Syndrome, Sydenham's chora,pediatric autoimmune neuropsychiatric disease associated with 

Streptococcus (PANDAS),encephalitis, diabetes mellitus type 1, and Neuromyelitis optica.  

Other autoimmune disorders include penicious anemia, Addison's disease, psoriasis, 

inflammatory boweldisease, psoriai.c arthritis, Sjigren's syndrome, lupus erythemnatosus(e.g.  

discoid lupus erythematosus, drug-induced lupus erythematosus, and neonatal lupIus 

15 erythematosus), multiple sclerosis, and reactive arthritis 

Additional disorders that may be treated using the methods of the present disclosure 

include, for example, polymyositis,dermatomyositis,multiple endocrine failure, Schmidt's 

syndrome,autoimmune uveitis, adealitis thyroiditis autoimmune thyroid disease gastric 

atrophy, chronic hepatitis, 1upoid hepatitis,atherosclerosispreseniledementia, demyelinating 

20 diseases, subacute cutaneous lupus erythematosushypoparathyroidismDressler's syndrome, 

autoimn thrombocytopenia, idiopathic thrombocytopenic purpura, bemolytic anemia, 

pemphigasvulgaris, pemphigus, alopecia arcata, pemphigoid, scleroderma, progressive systemic 

sclerosis, adultonsetdiabetesmellitus(e.g.typeIIdiabetes), male andfemale autoimmune 

infertility, ankylosing spondolytis.ulcerativ colitis,Croh.n's disease, mixed connective tissue 

25 disease,polyarteritisnedosasystemicnecrotizingvasculitis, juvenile onset rheuniatoid arthritis 

glomeruionephritis,atopic dermatitis, atopic rhin1its. Goodpasture's syndrome,Chagas' disease, 

sarcoidosis, rheumaticfever, asthma, recurrentabortion,anti-phospholipidsyndrome,fanner's 

lung, erythema nultiforne, post cardiotomy syndrome, Cushing's syndrome, autoimmune 

chronic active hepatitis, bird-fancier's lung, allergic disease, allergicencephalomyelitis, toxic 

30 epidermal necrolysis, alopecia, Alport's syndrome, alveolitis, allergic alveolitis, fibrosing 

42



WO 2017/040932 PCT/US2016/050114 

alveolitis interstbai kmg disease.erytheai nodosunpyoderma gangrenosumtrnsfusion 

reaction, leprosy, malaria, leishmaniasis,trpanosomiasisTakayasu's arteritis, polymyalgia 

rheumatica, temporal arteritisschistosomiasis,giant cell arteritis, ascariasis, aspergillosis, 

Sampter's syndrome, eczema, lymphomatoid granulomatosis, Beheet's disease, Caplan's 

syndrome, Kawasaki's disease, dengue, endocarditis, endomyocardialfibrosis,endphthamitis 

erythema elevatum et ditinum, ervthroblastosis fetalis osinophilic faciitis Shulmanas 

syndrome, Fety'ssyndrome. filaiasis, cyclitis, chronic cyclitis, heterochronic cyclitis, Fuch's 

cyclitis, IgA nephropathy Henoch-Schonlei purpura, graft versus hostdisease,transplantaon 

rejection, human immunodeficiencyvirusinfectionechovirus infection, cardiomyopathy, 

10 Alzheimer's disease, parvovirus intction, rubella virus infection, post vaccination syndromes, 

congenital rubella infection, Hodgkin's and non-Hodgkin's lymphoma, renal cell carcinoma, 

multiple mycloma, Faton--Lainbert syndrome, relapsingpolychondritis, maignantmelanoma, 

cryoglobulinemia.Waldenstrons mnacroglobulemiaFpstein-Barr virus infectionnvnps, 

Evan's syndromeand autoimmune gonadal failure, 

15 

Inanother embodiment, the present antibody or its fragment can be used in the treatment 

of various disorders associated with the expressonof CD40.  

A disorder maybe any condition that would benefitfrom treatment with the present 

antibody or its fragmet. This includes chronic and acute disordersor diseases including those 

20 pathological conditions that predispose the mammal to thedisorderin question. Non-limiting 

examples of disorders to be treated herein includeautoimmnediseases,immunologic disorders, 

inflammatory disorders, cancer, hematological malignancies, benign and malignant tumors, 

leukemias, lymphoid malignancies, and angiogenic disorders.  

Asusedherein,theterm"CD40associaedndisorder" or "CD40-associated disease" refers 

25 to a condition in whichmodification elimination of cells expressing D)0is indicated These 

include CD40~expressing cells demonstrating abnormal proliferationor CD4- expressingcells 

that are associated with cancerous or malignantgrowth. CD40-assciated disorders include, but 

are not limited to, diseases and disordersof the immune system, such as autoimune disorders 

and inflammatory disorders. Such conditions include, but are not'limited to, rheumatoid arthritis 

30 (RA), systemic lupus erythematosus (SLEhsclerodermaSjogren'ssyndrome, multiplesclerosis, 
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p.oras intatn aor boweldisease (e guCerative colitis and Croh s disease pulmonary 

iflammation, asthma, and idiopathic thrombocytopenicpurara (IP), ore particular examples 

of cancers that demonstrateabnormalexpression of CD40 antigen include B lymphoblastoid 

cels, Burkihtslymphona multiple myieoma., cell lymphomasKaposi's sarcoma.  

osteosarcoma, epidermal andendothel al tumors pancreatic, lung, breastovarian, colon, 

prostate head andneck. kin melanoma), bladder and iddney cancers. Such disorders also 

include, but are not limited to leukemias, lynphomas, including B cell lymphoma and non

Hodgkins lymphoma, uhip emyeloma.Waldestrodnsmacrogulnenmia solidtumors 

including sarcomas such as osteosarcomaFwings sarcoma malignant melanoma 

10 adenocarenoa, including ovaian adenocarcinoma, Kaposissarcond/Kapos T s tumor and 

squamous cell arcinoma, US Patent No 9,090,696, 

CD40expressing cancers that can be treated or prevented by the present antibodies or 

fragments thereof also include, for example, leukemia, such as acute leukemia, acute 

lymphocytic Leukemia, acute myelocytic leukemia (eg nyeloblastic, promvelocytic, 

15 nyelomonocytic, monocytic, or erythroleukenia),chronic leukemia, chronic myelocytic 

(granulocytic) leukemia, orchronic lymphocytic leukemia; Polycythemia vera; Lymphoma (e.g.  

sdgkidsdsease oron Hodgkidsdisease);multipemyloma Wadenstron 

macroglobulnemia;heavychaindisease; slid tumors such sarcomasand carcinomas (egj 

fibrosarcoma myxosarcoma liposarcoIa choadrosarcona, osteogenc sarcoma, osteosarcoma 

20 chordoma, angiosarcoma endotheliosarcomalymphangiosarcoma, 

lyniphangioendotheliosarcoma synovionmasmesotheliomaEwing'stumorIiomyosarcoma 

rhabdomyosarcoma colon carcinoma, colorectal carcinoma pancreatic cancer, breast cancer, 

ovarian cancer, prostate cancersquamous cell carcinoma, basal cel carcinoma, adenocarcinoma 

sweat gland carcinoma sebaceous gland carcinoma, papiarycarcoma,papillary 

25 adenocarcinomas, cystadenocarcinomalnedulay carcinoma bronchogenic carcinomarenal 

cellcarcinoma, hepatoma bile duct carcinoma.choriocarcnoma seminoma embryonal 

carcinoma, Wilms tumor cervical cancer, uterine cancer, testicular tumor,ungcarcinoma,small 

cell lung carcinoma, non-small cell ugcarcinoma, bladder carcinona, epithelial carcinoma, 

glioma, astrocytoma, medufloblastoma, craniopharyngioma, ependymnoma, pinealoma, 
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heniangioblastoma acoustic neuroma oligodendrogloma menangiomameanomal 

neuroblastoma, retinoblastoma nasopharyngeal carcinoma, or esophageal carcinoma).  

Also encompassed are methods of treating disorders of B lymphocytes (eg,systemic 

lupus erythematosus, Goodpasture's syndrome, rheumatoid arthritis, and type I diabetes), of ThI 

5 lymphocytes (e g.rheumatoid arthritis multiple sclerosis, psoriasis, Sjorgren'ssyndrome 

Hashimotos hyroiditisGrave disease prImary blary Cirrhosis. Wegener's granulomatos is 

tuberculosis or graft versus host disease), or of Th2-lymphocytes (e.g., atopic deriatitis, 

systemiclupus erythematosas, atopic asthma. hinoconjuntivitisallergicrhinitisOmenn's 

syndrome, systemic sclerosis, or chronic grft versus host disease).  

10 I some embodiments, the immunological disordeT is a T cell-nediated imiunological 

disorder, such as a T1cell disorderin which activated cels associated with the disorder express 

CD40 Anti-CD40 antibodies or agentscan be administeredto deplete such CD40-expresssig 

activatedI'cells Ina specific embodiment, administration ofanti.-CD40antibodies or agents can 

deplete CD40-expressing activated T ells, while resting T cells are not substantially depleted by 

15 the anti-CD40 or agentinthis context"not substantially depleted" means that less than about 

60%, or less than about 70% or less than about 80% of resting T cells are not depleted.  

CombinationTherapy 

The present antibody or antigen-binding portion thereof can be administered alone or in 

20 combination with one or more other therapeutic agents (e.g..a second therapeutic agent).In 

some embodiments, the pharmaceutical compositions comprising the anti-CD40Oantibody or its 

fragment can further comprise a second therapeutic agent, eitherconjugated or unconjugated to 

the antibody or its fragment, Inone embodiment, the second agent is another monoclonal or 

polyclonal antibody or antigen-binding portion thereof In another embodimentthesecond 

25 aentis aimmnosuppressant. In a third embodiment, the second agentisa cytotoxicor 

cytostatic agent. In a fourth embodiment, the second agentmay target areceptor or receptor 

complex other than. CD40 on the surface of activated lymphocytes, dendritic cells or CD40

expressing cancercells 

Such combination therapy can have an additive or synergistic effect condition 

30 parameters(e.g.,severity of symptom thenumber of symptoms -or frequencyofrelapse) 
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The presem anu-CD40 amibody or s fragmentmay be adnsteredconcurrently with 

the second therapeutic agent. In another specific embodiment. the second therapeutic agent is 

administered prior or subsequent to administration of the anti-CD40 antibody or its fragment, 

Theantibodies andantibody fragments described herein can be formulated or 

.5 administered in combination with an immosuppressantExamples of immunosuppressants 

include but ae not limited to, calcineurin inhibitos (e.g, cyclosporinA (andimmune 

cyclosporine G tacrolimus (Prograf', Protopie")), mTor inhibitors (e.g., sirolimus (Rapamune 

Neoral). temsirolimus (Tonsel, oarolimus. and eeroimus(Certican''),tngolinod 

(Gilenva r),nyriocin, alemtuzumab (Campatht MabCampath ,Campath-1 ", rinximab 

10 (Rituxanm \abThera*, an anti-CD4 monoclonal antibody (e.g, HuMax-CD4) an anti-EFA I 

monoconal antibody (e.g. CDI la), an atiLFA3 monoclonal antibody, an ant-CD45 antibody 

(eg, an anti-CD45RB antibody), an anti-CD1 antibody (see,e.g.,U S Patent Publication 

2006/0280738),monabatacept (Orencia") belatacept, indolyl-ASC (32-indole ether derivatives 

of tacrolimus and ascomycin), azathioprine (Azasanr Imuran' )lymphocyte immune globulin 

15 and anti-thymocyte globuin [equine], Agara mycophenolate mofetil (Cellceptfl.  

mycophenolate sodium (myforic- Ldaclizumab (Zenapax ) basilixinab (Simulect"), 

cyclophosphande'(Endoxan" a Proc toxrsR evimmneTMl preduisone, 

prednisolone lefiunonide (Arava ,.FK7 K77-S 1-deoxyspergualin (D,6 busulfan 

(\Myleran Busulfext fludaraine (Fludara' trmehorexate (Rhbeumatre~x 5 Trexall'', 

20 etanercept (Enbre"), adalimnumab Tumira") 6-mercaptopurine (Purinethol' 15

deoxyspergualin (Gusperiniust LF150195, bredinin, brequinar and muromonab-CD3 

(Orthoclone'I.  

Methods for assessing immunosuppressive activity of an agent are known in the art. For 

example, the length of the survivaltime of the transplanted organ in vivo withand without 

25 pharnacological intervention serves as a quantitative measurefor the suppression of the immune 

response.ivitroassaysmayalsobeusedforexample amixedlymphocytereaction(MLR) 

assay (see, eg, Fathnianetal41.mmn&I 18:1232-8 1977);aCD3 assay(specific activation 

of immune cells via anati-CD3 antibody (cg OKT3)) (see eg. Khanna et a, 

ltanspantaion 67:8829, 199 Khanna et at (1999) Tansplantation 67:S58, and an IL-2R 
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assay (specific activation ofimmune cls with the exogenously added cytokine 1-2) (see, e.gt 

Farrar et aL, J /nimmol, 126:1120-5, 198 1).  

Cyclosporine A (CsA: CAS No. 59865-13-3; U.S. Patent No. 337,433) and its analogs 

may be used as an immunosuppressant. A number of other cyclosporines and their derivatives 

5 andanalogsthat exhibit immunosuppressive activityare known. Cyclosporines and their 

formulations are described, f- example, in 2004 Physicians' Desk Reference(2003) Thomson 

Healthcare, 58th ed, and US, Patent Nos. 5766,629; 5,827,822; 4,220,641: 4,639,434; 

4,289,851; 4,384,996; 5,047,396; 4,388,307; 4,970,076; 4,990,337; 4,822,618; 4,576,284; 

5,120.710; and 4,894,235.  

10 Tacrolimus (FK506) isa macrolide which exerts effects largely similarto CsA, both with 

regard to its molecular mode of action and its clinical efficacy (ti, inwrol TOday 14:290~5, 

1993; Schriber et at, /mmunol.Tod, 13:136-42, 1992); however, theseeffects are exhibited at 

doses that are 20 to 100 times lower than CsA (Peters et a., Drgs 46:746-94, 1993). Tacrohnnus 

and its formulations are described, for example, in2004 Physicians' Desk Reference" (2003) 

15 Thomson Healthcare, 58th ed, and US. Patent Nos. 4,894,366; 4929,61: and 5J64,495

Sirolimus (rapamycin) is an immunosuppressive lactam macrolide produceable, for 

exarmple,byStreptomyceshygroscopcusNumerous derivatives of sirolius and its analogs and 

theirformulations are knownand described, for examplein 2004 Physicians' Desk ReferenceC 

(2003) Thomson Healthcare, 58th ed. European Patent EP 0467606 PCT Publication Nos. WO 

20 94/02136, WO 94/09010, WO 92/05179, WO 93/11130, WO94/02385, WO 95/14023, and WO 

94/02136, and US. Patent Nos. 5,023,262; 53,120,725; 5,120,727; 5,177,203; 5,258,389; 

5,118,677;5,118,678; 5,100,883; 5,151,413; 5,120,842;and 5256,790, 

In some embodiments, the second agent is a cytotoxic agent which may be a conventional 

cheniotherapeutic such as, forexample, doxorubicinpaclitaxel, melphalan, icaalkaloids, 

25 methotrexate, mitomycin CoretoposideInaddition, potenagentssuch asCC065 analogues, 

calicheamicin,maytansine, analogues of dolastatin 10,rhzoxin,and palytoxin can be linkedto 

the anti-CD40 antibodies oragents thereof 

In additional embodiments, the second agent is alhumanized anti-HER2 monoclonal 

antibody; RITIUXAN (rituximab; Genentech, Inc., South San Francisco,Calif )achimeric anti

30 CD20 monoclonal antibody); OVAREX (AltaRex Corporation,MA);PANOREX (Glaxo 
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Wellcome, NC, a murinel gG2a antibody),RBITUX(cetuxinab) (inlone Systems Inc , NY, 

an anti-EGFR IgG chimeric antibody); VTAXN (Medmmtune,Inc. MD) C AMPA TH I/H 

(Leukosite, MA a humanized 'gG1 antibody); SmartM195 (Protein Design LabsInc., CA, a 

humamzed anti-CD33 IgG antibody), LymphoCide (ImmunomedicsI. nc , NJ a humanized anti 

5 CD22 IgG antibody); Smart.ID IO(Protein Design Labs, Inc.CA; ahumanized anti-HLA-DR 

antibody); Oncolyi (Techmicone, ine., CA a radiolabeled muine antiHLA-D10 antibody) 

ALLOMUNE (BioTransplant, CA: a humanized antPCD2mAb): AVASTIN(Genentech, Inc,, 

CA, an anti-VGF humanizedantibody);Epratuzamab (mntunomedis, Inc.N and Amgen, 

CA; ananti-22antibody;andCEAcide:(mmunomedisNJ;ahumanizedantiCA 

10 antibody).  

Other suitable antibodies that may be usedas the secondagent include, butare not 

hmited to, amibodies against the following antigens: CA 125, CA15-3. CAO 0-9, L6,ewis Y, 

Lenis X alpha fetoprotein, CA 242, placentalakaline phosphataseprostatespecificantigen 

prostatic acid phosphatase, epidermal growth factor, MAGE- L MAGE-2, MAGE-3, MAGE-1, 

15 anti-transferin receptor, p97, \UtC -KIl CLA gp100, MARTIProstateSpecificAnagen 

IL-2 receptor, CD20. CD52. CD33, CD22, human chorionic gonadotropin, CD38, mucin,P21, 

MPG and Neu oncogenepodut 

Non-Therapeutic Uses 

20 The anibodies described herein are useful asaffinitypurificationagents Inthis process, 

the antibodies or fragments thereof are immobizedonasolid phase such a Protein A resin, 

using methodswell known in the artThe immobilized antibody or its fragmentis comacted with 

a sample containing the CD40 protein (or fragment thereof) to be purifiedand thereafter the 

suppotiswashedwithasitablesolventthatwillremovesubstantially all thematerial in the 

25 sample except the CD40 protein, which is bound to the inmobilized anibody Finally, the 

supports washed with anothersuitablesoentthatvill release the CD40 protein fromthe 

antibody, 

Thepresert ntiaCD40 antibodies are alsousefulindiagnostic assays to detect and/or 

quantiy CD40 protein, fOr example, detecting CD40 expression in speCifcellstissues or 

30 serum, 

48



WO 2017/040932 PCT/US2016/050114 

The anbodies described hernmaybeenployed inany knonassaymehod such as 

competitive binding assays directandindirect sandwich assays, and inmunoprecipitation 

assays See, eg. Zola, Monoclonal Antibodies A Manual of Techniques, pp 147-158 (CRC 

Press, inc 1987), 

Phaniaeutcacompositions 

The present disclosure provides a composition, eg, a pharmaceutical composition, 

conmaining an antibody or antigen-binding portions) thereof, of The present disclosure, 

formulated together with a pharmaceutically acceptablecarrier In another embodiment, the 

10 composition may contain an isolated nucleic acid encoding the present antibody or antigen

binding portion thereof, and apharmaceutically acceptable carrierI The composition maybe 

effectiveto reduce the likelihoodof, orincreasethedurtionpriorto,transplantrejecion,to 

induce immunosuppression, or to treat an autoirmune disorder in a subject. The present 

composition may be effective in any of the methods described herein 

15 Pharmaceutically acceptablecarriers include any and all suitable solvent, dispersion 

media, coatings, antibacterialand antifungal agents. isotonic andabsorptioi delaying agents, and 

the like hat are physiologicallycompatible.Depending on the route ofadministration,the 

present antibodies (or antigen-binding portion(s) thereof) may be coated in a material to protect 

the antibodies (or antigen-binding portion(s) thereof) from the action ofacids and other natural 

20 conditions that may inactivate the antibodies (or antigen-binding portion(s) thereof) The carrier 

can be a solvent or dispersion medium containing, for example, water, ethanol, polyol (for 

example, glycerol, propylene glycol and liquid polyethylene glycol, and the like), and suitable 

mixtures thereof. The proper fluidity can be maintained, for example, by the use of a coating 

such as lecithin, by the maintenance ofthe required particle sizein the case ofdspersionand by 

25 the use of surfactants, 'in certain embodiments, the present composition may include isotonic 

agents, for example,sugars, polyalcoholssuch as mannitol, sorbitol, or sodiurn chloride in the 

composition. Prolonged absorption of the injectable compositions can be brought about by 

including in the composition an agent that delays absorption, for example monostearatesalts and 

gelatin.  
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Phanac~uticlcoposions ofthe inenonma contains he present antibody oits 

fragment, and the second therapeutic agent as described herein (e.g., one or more 

imnmunosuppressants).  

The composition may be in the form of a solution, a suspension, an emulsion, an infusion 

5 device, oradeliverydevice for implantation, or it may be presentedasasolidform(egadry 

powder) to be reconstituted with water or another suitable vehicle before use. The compositions 

may be in theform of an oil emulsion, water-inoil emulsion, water-in-oil-in-water emulsion, 

site-specific emulsion, long-residence emulsion, stickyemulsion, microemiulsion, nanoemulsion, 

liposome, microparticle, microsphere, nanosphere, nanoparticle and variousnatural or synthetic 

10 polymers, such as nonresorbable impermeable polymers such asethylenevinylacetate 

copolymers and Hytrel@ copolymers, sweilable polymers-such as hydrogels, or resorbable 

polymers such as collagen and certain polyacids or polyesters such as those used to make 

resorbable sutures, that allow for sustained release of the vaccine.  

The composition can be in the form ofa pill, tablet, capsule, liquid, or sustained release 

15 tabletfor oraladministrationor a liquidfor intravenous, intratheca. subcutaneous or parenteral 

administration; or a polymer or other sustained release vehicle for local administration.  

Inone aspect, a solution ofthe composition is dissolved inaphaaceutically acceptable 

carrier, e.g, anaqueouscaierifthecompositioniswater-soluble. Examples of aqueous 

solutions include, e.g water- saline, phosphate buftered saline, Hank'ssolution,Ringer's 

20 solution, dextrose/saline, glucose solutions and the like. The formulations can contain 

pharmaceuticallyacceptableauxiliarysubstances as required toapproximate physiological 

conditions, such as bufftering agents, tonicity adjusting agents, wetting agents, detergents and the 

like, Additives can also include additional active ingredients such asbactericidalagents,or 

stabilizers. For example, the solution can conta in sodium acetate, sodium lactate, sodium 

25 chloride, potassium chloride,calcium chloride, sorbitan monolaurate or triethanolamine oleate.  

Solid formulations can be usedinThepresent disclosure. They can beformulated as, e.g, pills, 

tablets,powders or capsules.,For solid compositions, conventional solid carriers can be used 

which include, e.g, mannitol, lactose, starch, magnesiumstearate, sodiumsaccharin, talcum, 

cellulose, glucose, sucrose, magnesium carbonate, and the like. Suitable phanaceutical 

30 excipients include e.g, starch, cellulose, talc. glucose, lactose, sucrose, gelatin, malt, rice, flour, 
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chalk, silica gel, magnesium stearatesodiumstearategvcerolnmonostearate, sodium chloride 

dried skim milk, glycerol, propylene glycol, water, ethanol 

Methods wellknown in the art for making formulationsare found, for example, in 

"Remington:IThe Scienceand Practice of Pharmacy" (20th ed,, ed. A.R. Gennaro AR., 2000, 

5 Lippincot Williams & Wilkins, Philadelphia, PA).  

Inone aspect, the phanaceutical formulations comprising compositions or nucleic acids 

polypeptides,or antibodies of the invention are incorporated in lipid monolayers or bilayers, e.g, 

liposones. U.S. Patent Nos. 6,110,490;6,096,716; 5283,85 and 5,279,833. Aspects of the 

invention also provide formulationsin which water soluble nucleic acids, peptides or 

10 polypeptides of the invention have been attached to the surface of the monolayer or bilayer, For 

example, peptides can be attached tohydrazide-PE-(distearoylphosphatidy)ethanolamine

containing liposomes (see, e.g, Zalipsky, Bioconjug, Chem 6: 705-708, 1 995). Liposomesor 

any form of hpid membrane, such as planar lipid membranes or the cell membrane of an intact 

cell. e.g, a red blood cell, can be used. Liposomal formulations can be by any means, including 

15 administration intravenously, transdermally (see,c tg, Vutla, J Pharm.Sci. 85: 5-8, 1996), 

transmucosally, or orally. The invention also provides pharmaceutical preparations in which the 

nucleic acid, peptides and/or polypeptides of the invention are incorporated within icelles 

and/or iposomes (see, e,g, Suntres, 3,Pharm,.Pharmacol.46: 23-28, l994;'Voodle, Pharm. Res 

9: 260-265, 1992). Liposomes and liposomal formulations can be prepared according to standard 

20 methods and are also well known in the art. Akimaru, Cytkines Mol. There, 1: 197-210, 1995 

AvingimunoL Rev. 145:5-31, 1995. Szoka,.Ann, Rev, Biophys, Bioeng, 9: 467, 1980. U.S.  

Patent Nos. 4, 235,871; 4,501,728 and 4,837,028.  

In one aspect, the compositions are prepared with carriers that will protect the peptide 

against rapid elimination from the body, such as acontrolled release frnulation, including 

25 implantsand microencapsulateddelivery systems, Biodegradable, biocompatible polymers can 

be used, such as ethylene vinyl acetate, polyanhydrides, polyglycolic acid, collagen, 

polyorthoesters, and polylactic acid. Methods for preparation ofsuchformulatinswill be 

apparent to those skilled in the art, Liposomal suspensions can also be used as pharmnaceutically 

acceptable carriers.US Patent No. 4,522,8 11 
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A composition fThe present disclosure can beadinbistedbyaaety of methods 

known in the art. As will be appreciated by the skilled artisan, theroute and/or mode of 

administration will varydepending upon the desired results. Admnistrationmaybeparenteral 

intravenous, intrathecal, subcutaneous, oral topical, local, intramuscular, intradenal, 

5 transdemials ubdermal, rectal, spinal, or epidermal. Intravenous delivery by continuous infusion 

is one exemplary method for administeringthe present antibodies.  

To administer the present agent by certain routes of administration it may be necessary 

to coat the agent vith, or co-administer the agent with a material to prevent its inactivationFor 

example, the agent may beadministered to a subjectin anappropriate catrier, for example, 

10 hposones or a diluent. Parmaceutica ly acceptable diluents include saline andaqueous bufter 

solutions. Liposomes include water-in-oiin-water CUF emulsions as well as conventional 

liposomes (Strejan aL jN7roi2muno741 1984) 

Parenteral adnistrationcan include modes of administration other than enteraland 

topical administration, usually by injectionandinclude, withoulimitation, intravenous, 

15 intramuscular, intraarterial, intratiecalintracapsular intraorbital, intracardiac, intradermal, 

intraperitoneal, transtracheal, subctaneous, subcuticular, intraarticularsubcapsular, 

subarachnoid, intraspinal epidural and intrastemainjecion and infusion. Examples of suitable 

aqueous and nonaqueous carriers which maybe employed in the pharmaceuticacompositions of 

the invention include water, ethanol polyols(such as gycerol'propylene glycol polyethylene 

20 lycol, and the like) and suitable mixtures thereof vegetable oils, such as olive oil, and 

injectable organic esters, such as ethyl oleate.Proper fltidity can be maintained, for example by 

the use of coating materials, such as lecithin, by the maintenance of the required particle size in 

the case of dispersions and by the use of surfactants 

Methods for preparing parenterally administrable compositions will be knownor 

25 apparetto those skilled in the art and are described in detail Bai, euroimnwno. 80 6575 

1997.Warren J Neuro Sd152 31-38, 1997.TonegawaI Exp. Med,186:507-515 1997, 

Fonnulations for parenteral administrationmay, for example contain excipients, sterile water, 

saline, polyalkylene glycols such as polyethylene glycol oils of vegetable ornig or 

hydrogenated napthalenes Biocompatible, biodegradable lactide polymer, lactideglycolide 

30 copolymer or poyoxyethylenepolyoxypropylenecopolymers may be used to control the release 
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of the present agent. Nanparticulate formulaions(eg biodegradable nanopaticles, solid lipid 

nanoparticles, liposomes) may e used to control the biodistribution of the present agent, Other 

potentially useful delivery systems include ethylene-vinyl acetate copolymer particles, osmotic 

pumps, intrathecal pumpsI",implantable infisionsystems, and liposonies. The concentration of 

5 the agent in the formulation varies depending upon a number of factors, including the dosage of 

the drug to be administered andthe route ofadministration.  

Sterile injectable solutions can be prepared by incorporating the present agent in the 

requiredamoutinanappropriatesolventwithoneoracombitionof ingredientsenumerated 

above, as required, followed bysterlization microfilration. Generally, dispersions are prepared 

10 by incorporating the present agentinto a sterile vehicle that contains a basic dispersion medium 

and the required other ingredients from those enumerated above. In the case of sterile powders 

for the preparation of sterile injectable solutions, the methods of preparation include vacuum 

dryingand freeze-drying(lyophdization) that yield a powder of the'active ingredientplusany 

additional desired ingredient from a previously sterile-filtered solution thereof Dosage regimens 

15 are adjusted to provide the optimum desired response (e.g, a therapeutic response). For 

example, a single bolus may be administered, several divided doses may be administered over 

time or the dosemay be proportionally reducedorincreased indicated bythe exigenciesofthe 

therapeuticsituation For example,the antibodies ofthe inventionmay beadministeredonceor 

twice weekly by subcutaneous injectionoronce or twice monthly by subcutaneous injection, 

20 Parenteral compositions may be formulated in dosage unit form for ease of administration and 

uniformity of dosage. Dosage unit frm as used herein refers to physically discrete units suited 

as unitary dosages for the subjects to be treated; each unit contains a predetermined quantity of 

active agent calculated to produce the desired therapeutic effectinassociation with the required 

pharmaceuticalcarrier.Thespecificationfor the dosage unit formsofthe invention are dictated 

25 byand directly dependent on (a) the unique characteristics of the active agent and the particular 

therapeutic effect tobe achieved, and (b) the limitations inherent in the art of agenting such an 

active agent for the treatment of sensitivity in individuals.  

When administered orally,the presentcompositions may be protected from digestion.  

This can be accomplished either by compexilng the antibody or antigen-binding portion thereof 

30 with a composition to render it resistant to acidicand enzymatic hydrolysis or by packaging the 
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antibody or antigen-binding portion thereof inan. approprelyresistant cartier suchas a 

iposome Means of protecting agents from digestion are well knownin the art. FixPharm Res.  

13- 1760-1764, 1996. Samanen, .Pharm Pharmacol 48: 119-35 1996,US, Patent No 

5,39 77, 

5 For transmucosaior transdermal administratonpenetrantsappropate to the barrier to 

be perneated can be used in the formulation. Such penetrantsare eneraLy knowing tie atand 

include, eg for transmucosal administration, bile salts andfusidic acid derivatives in addition, 

detergents can beusedto facilitate perneation. Tramsinucosal administration canbe throw g h 

nasalsprays or using suppositoies Sayani, Cri RevTher Drug Carrier Sst 13;85-184, 1996 

10 For topical, transdermal administration the agents are fomulated into ointments creams, salves, 

powders and gels. Transdermal delivery systems can also include, e g patches.  

The present cornpositions can. also be administered in sustained delivery or sustained 

release mechanismsFor example, biodegradeabemicrospheres orcapsules or other 

biodegradeable polymer configurations capable of sustained delivery of a peptide can be 

15 included in the hrmnlations of the invention (see, eg. Putney, Nat. Biotelmot 16 153-157, 

1998) 

For inhalation, the present compositionscan be delivered usingany system known in the 

art, including dry powderaerosols,liquidsdelivery sstenmsair jetnebulizers,propellant 

systems, andthe like. Patton, Biotechniques 16: 141-143 1998. Also can be usedinThepresent 

20 disclosure are product and inhalation delivery systems for polypeptide macromolecules by, e.g, 

Dura Pharmaceuticals (San Diego, Calif.), Aradigm (Hayward, Calif) Aerogen (Santa Clara, 

Calif.),InhaleTherapeuticSystems (San Carlos, Calif,), and the like. For example, the 

pharmaceutical formulation can be administered in the form of an aerosol or mist. For aerosol 

administration, the formulation can be supplied ininely divided form along with a surhtant 

25 and propellant, In another aspect, the device for delivering the formulation to respiratory tissue is 

an inhalerin which theforulationvaporizes. Other liquid deliverysystems include, e g airjet 

nebulizers.  

Compositions can be administered in a single dose treatment orin multiple dose 

treatments on a schedule and over time period appropriateto the age 2igt and condition of 

30 the subject, the particular composition used, and the route of administration The frequency of 
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administraion can vary defending onanyofaariety ofOffoeg severtofthesymptom 

degree of immunoprotection desired, whether the composition is used for prophylactic or 

curative purposes .etc.For example in one embodiment, the composition according to the 

invention is administered once per month, twice permonth, three times per month, every other 

5 week (qow) once per week (qw), twice per week (biw), three times per week (tiw)u four times 

per week five times per weeksix times perweek ,every other day (qod), daily(qd), twice aday 

(qid), or three times a day (tid) 

Thedurationofadministrationofapolypeptideaccording to the invention,e.gthe 

period of tieover hichthe composition is administered, can vary, dependingion any of a 

10 varietyoft ctorse.gsubjectresponse,etcroexample, thecomposition can be administered 

over period oftime rangingfroaboutoneday to about one week, from about two weeks to 

about four weeks, from about one month to abouttwo months, from about two months to about 

four months. from about four months to about six months, from about six moths to about eight 

months, from about eight months to about 1 year, from about 1 year to about 2 years, or from 

15 about years to about 4 years, or more.  

it is advantageous to fomulate oral or parenteral compositions in dosage unit form for 

easeof administration and uniformity of dosage. Dosage unit form as used herinreifers to 

physically discrete units suited as unitary dosages for thesubject to be treated: each unit 

containingapredeterminedquantityofactiveagentcalculatedto produce the desired therapeutic 

20 effect in association with the required pharmaceutical carrier.  

Actual dosagelevels of the active ingredients in the pharmaceutical compositions of The 

present disclosure may be varied so as to obtain anamount of the active ingredient which is 

effective to achieve the desired therapeutic response for a particular patient, composition, and 

modeof'administration,without being toxic to the patient. The selected dosagelevel will 

25 depend upon a variety ofpharmacokinetic factors including the activity of the particular 

compositionsofThe present disclosure employed, or theester, salt or amide thereof, the route of 

administration, the time of administration, the rate of excretionof the particular agentbeing 

employed, the duration of the eatmelnt, other drugs, agents and/or materials used in combination 

with the particular compositions employed, the age, sex,weight, condition,general health and 

30 prior medical history of the patient being treated,and like factors well known in the medical arts.  
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Physician or veterinarian havingordinaryskill in the art can readily determine and prescribe 

the eff&iveamount of the pharmaceutical composition required. For example, the physician or 

veterinarian can start doses of the agents of the invention employed inthepharmaceutical 

composition at levels lower thanthat required in order to achieve the desired therapeutic effect 

5 and gradually increase the dosage until the desired effect is achieved, In general, a suitable daily 

dose of a composition ofthe invention will be that amount of the agent which is the lowest dose 

effective to producea therapeutic effect. Such an effective dose will generally depend upon the 

factors described above. If desired, the effective daily dose ofa therapeutic compositionmay be 

administered as two,three, fourfive, six or more sub-dosesadministered separately at 

10 appropriate intervals throughout the day, optionally, in unit dosage forms 

The data obtained from the cell culture assays and animal studies can be used in 

formuiatingarange ofdosage for use in humans, I> one embodiment, the dosage of such agents 

lies within range ofcirculating concentrations that include the ED with little orno toxicity, 

The dosage can vary withinthis range depending upon the dosage form employed and the route 

15 of administration utilized.In another embodiment,the therapeutically effective dose can be 

estimated initially from cell culture assays. A dose can be formulated in animal models to 

achieveacircuatingplasma concentrationrangethatincludes the IC(ie the concentration of 

the test agent which achieves a half-maximal inhibition of symptoms)as determined in cell 

culmre. Sonderstrup, Springer Seh, Imunopathol 25: 35-45, 2003, Nikula et a/, inhal, 

20 Toxicol. 4(12):123-53, 2000.  

An exemplary, non-limitingrangefor a therapeutically or prophylactically effective 

amout ofan antibody or antigen-binding portion of the invention is from about 0.001 to about 

100 mg/kg body weight or more, about 0, to about 100 mg/kg body weight, about 0.01 to about 

80 mg/kg body weight,about 0.001 to about 60 ng/kg body weight, about 0 to about 30 

25 mg/kg body weight, about 0 01 to about 25 mgkgbody weight, about0. to about 25mg/kg 

body weight about 0 toabout 15 mgg body weight, about to about 20 mg/kg body 

weight, about 10 to about 20 mg/kg body weight about075to about10mg/kgbodyweight 

about to about 10 mg/kg body weight,about 2 to about 9 mgikg body weight, about to about 

2 mg/kg body weightabout 3 toabout 8 mg/kgbody weight, about to about 7 mg/kg body 

30 weight about 5 to about 6 mg/kg body weight, about 8 to about 13 mg/kgbody weight, about 83 

56



WO 2017/040932 PCT/US2016/050114 

to about 12.5r mg/kbodyw eight,about 4 to about 6 mg/kg body eight, about 4. 2 to about 63 

mg/kg body weight, about L6 to about 2,5 mg/kg body weight about2 to about 3 mg/kg body 

weight, or about 10 mg/ kg body weight. The dosage administered to a subject may also be about 

oJ my kg to about 50 mg/kg, about I mg/kg to about 30 mg/kg, about] mg/kg to about 20 

5 mg/kg, about I mg/kg to about 15 mg/kg, or about Im/k to about 10 mg/kg of the subject's 

body w eight xemplay dosesinclude, but are not limited to, from In to 100 mg kg In 

some embodiments. a dose is about 0.5 mg/kg. about I mgkg, about 2 mg/kg, about 3 mg/kg.  

about 4 mg/kg, about 5 mg/kg about 6 mgkg about 7 mgkg, about 8 nmgkg, about 9 mg/kg 

about 10 mg/kg, about I I mg/kgabout 12 mg/kg. about 13 mg/kgabout14mg/kg,about 15 

10 mgkgor about16 mgVg of the subject's body w eight. WO 94/04188.  

The composition is formulated to contain an effectiveamount of the present antibody or 

antigen-binding portion thereof, wherein the amount depends on the animal to be treatedand the 

codtOto betreatedhrone embodiment, the pesentatibodyor antigen-bIdIg por tion 

thereof is administered at a dose ranging fromabout 0.01 mg to about 10 g, from about 0,1 tg to 

15 about 9 g from about I mg to about 8 g. from about I mg to about 7 g from about 5 mg to about 

6 g, from about 10 mg to about 5 g, from about 20 mg to about I g, from about 50 mg to about 

00 mg fromabout 100g to About 500n, from about 0,01 ig toabout 10 g,r tom about 005 

gto about 1.5 , from abut 10 pg to about i i protein, from about 30pg toabout500pg 

from about 40 pg to about 300 pg, fiom about 0.1 pg to about 200 mg, from about 0, pg to 

20 about 5 pg, from about S pg to about 10 pg, from about 10pg to about 25 pg, fromabout 25 pg 

to about 50 pg from about 50 pg to about 100pg from about 100 gg to about 500 pg, from 

about 500 pg to about I mu from aboutrimg to about 2 mg. The specific dose level for any 

particular subject depends upon a arietyoffactos including the activity of the specific peptide, 

the agebody weight, general health, sex, diet, tire of administration, route of administration.  

25 and rate of excretion, drug combination and the severity of the particular disease undergoing 

therapy.  

Articles of Manufacture 

in another aspect, anarticle of manufacture containing materials useful for the treatment 

30 of the condiionsor disorders describedherein is inchlded. The article of manufacturecomprises 
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a conmainer and aabe. Suitablecontainersi nchdefo example bottles, vals yriges and test 

tubes. The containers may be formed fronta variety of materials suchas glass or plastic. The 

containerholds a composition that is effective for treating the condition and may have a sterile 

access port. For example, thecontainermaybeanintravenoussolutionbagoravialhavinga 

5 stopper pierceable by a hypodermic injection needle. The active agent in the compositionmaybe 

the humanizedanti-CD4antibody or its fragment, orany otterantibody or ts fragment as 

described herein. The label on or associated with the container indicates that the composition is 

Used for treating the condition of choice. The article of manufacture may further comprise a 

second container comprising apharmaceuticall-acceptabl buffer, suchasphosphate-buffred 

10 saline, Ringer's solution, and dextrose solution., It may further include other materials desirable 

from a commercial and user standpoint, including other buffers, diluents, filters, needles, 

syringes, and package inserts withinstructions for use, 

In one embodiment, the invention provides for a kit containing an anti~CD40 antibody or 

antigen-binding portion thereof Additional components of the kits may include one or more of 

15 the following-instructions for use; other reagents, a therapeutic agent, or an agent useful for 

coupling an antibody to a label or therapeutic agent, or other materials for preparing the antibody 

for administration; pharmaceutically acceptablcarriers:arid devices or other materiatlsfor 

adm station toa subject.  

The kit iay or may not contain the second therapeuticagent as described herein. The 

20 agents can be mixed together, or packaged separately within the kit.  

The kit may or may not contain at least one nucleic acid encoding anti-CD40 antibodies 

ofr agent thereof, and instructions for expressionofthenucleicacids.Otherpossible 

components of the kit include expression vectors and cells.  

The present antibody oritsfragmentcan be used in a diagnostic kit, ie, a packaged 

25 combination of reagents in predetermined amounts with instructions for performing the 

danosticassay.Where the antibodies labeled with an enzyme, the kitmayincludesubstrates 

and cofactors required by the enzyme such asasubstrate precursor that provides the detectable 

chromophore or fluorophore. In addition, other additives may be included such as stabilizers, 

buffers (foexample a blockbufferorlysis buffer), and the like. The relative amounts of the 

30 various reagents may be varied widely to provide for concentrations in solution of the reagents 
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that substantiallyoptiize the sensiiy ofte a he cngets may be provided as dry 

powders, usuallylyophilized includingexcipients that on dissolution willprovide a reagent 

solution having the appropriate concentration.  

5 Epitope mapping 

Methods for identifyingtheparticular pope to wichanantodybinds areknown to 

those skilled in the artStandardtechniquesincludepeptidescanning inwhichoverlapping, 

short peptides (for example I0-40 amino acid, eg.0 in length) derived from the fullength 

protein towhich the antibody binds are individuallytested for the ability to bind the antibody 

10 Prom such experiments the region of the protein to which theantibody binds can then be 

determined.  

Site-directed mutagenesis can also be used to identifythe antigenic regions) ofa 

particular prote.. Inthis approach, point mutations aresystematically introducedinto the target 

polypeptide and the ability of the antibody to bind the peptide with mutations at various positions 

15 is used to determine whether a particular region of that protein contains the epitope to which the 

antibodybinds.  

AntibodepitopecanmalisoheoIdentified usigigh-hroughputniutalgneisehius 

such as Shotgun Mutagenesi integral Molecularn Pc.,Philadelphia, Pa) which can be used to 

generate large numbers of mutations within the targetprotein.Suchmethodologiespermit 

20 efficient identification of epitopes within the protein.  
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To determine various antibodies to CD40 bind similarepitopes, an in vitrocompetitive 

bokadeassaymay be performed. In one embodiment, the antibodies 2C10.3A and Chi220, a 

chimeric IgG il CD40-specific antibody, were used in the assay. 2C10 was conjuatedto 

allophycocyanin (APC) using the Lightning Link antibody labeling kit (Novus Biologics, 

LittletonC). Human PBMCs were incubated with escalating concentrations of 2C10, 3A8, or 

(hi220, and then stained with the APT-conjulgated 2Q10to assess the ability of each antibody to 

cross-block210, Binding ofAPC-conjugated 210 decreased with increasing concentrations 

of 2C10i butnot Chi220 or 3A8 as shown in Figure 12. Theresult indicatesthat 2C10 binds a 

unique epitope distinct from either Chi220 or 3A8, 

CD40 fragments 

The invention also featuresfragments of CD40 that include the epitopethatisspecifically 

bound bythe2C10 antibody. The 210antibodywas raised againstthe extracellularportion of 

theCD40poypepde. The2C10 antibody reactswith aportion ofthis sequence (SEQID 

15 NOs 5 and 6) 

The disclosure therefore features CD40 fragments (e.g., fewer than 150, 120, 100, 80, 70, 

60, 50,40,30.20,S, 15,12, 1 1, 109, , or7) amino acidsin ength thatarespecifically bound 

by the 2Q10 antibody. In certain embodiments, the fragment is 8-10,8-128-15,8-208-308 

40, 8-50, 8-60, 8-70, 8-80, or 8-100 amino acids in lengthIn other embodiments, the fragment 

20 is 7-10, 7-12, 7-15, 7-20, 7-30, 7-40, 7-50, 7-60, 7-70., 7-80, or7-100 in length.  

The2C10antibodybinds toanepitopepresent within the sequence of amino acids 8-10, 8-12, 8

15, 8-20, 8-30, 8-40, 8-50, 8-60, 8-70, 8-80, 8-100, 7-10, 7-12, 7-15, 7-20, 7-30, 7-40, 7-50, 7

60, 7-70. 7-80, or 7-100, of SEQ ID NO: 6.  

The invention also features fusion protein that includes fragment described herein and a 

25 heterologous sequence. In certain embodiments, one ofthe fusion partners is the Feprotein (eg, 

mouseFeor human Fc). The fusion may also be a sequence us l for antibody production, 

amaltose binding protein or YT. In other embodiments, the fusion protein isa purification or 

detection tag, for example, proteins that may be detected directly or indirectly such as green 

fluorescent protein, hemagglutinin, or alkaline phosphatase), DNA binding domains (for 

30 example, GAL or LexA) agne activation domains (for example, GAL4 or VP16), purification 
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tags, or secretionsnaleptides (e.gpreprotrpsinsignalsequence). Inotherembodiments, 

the fusion partner may be a tag, suchas c-mye, poly histidine, or FLAG. Each fusion partner 

may contain one or more domains e.ga preprotrypsin signal sequence and FLAG tag.  

The CD40 fragmentsand fusion proteins described herein may be produced by 

5 transformation of a suitable host cell with a polynucleotide molecule encoding the polypeptide 

fragment or fiusn protein nasuiable expression ehncle.  

Any of a wide variety of expression systems may be used. Exemplary expression 

systems include prokaryotic hosts (e.g.co/i)and eukaryotic hosts (e.gS,ceevisaeinsect 

els,e.g, Sf21 cells, or mammalian cells, e.g. NIH33,HLa, orpreferablyCOScells).Such 

10 cellsare available from aide range of sources (e.gthe American Type CultureCollection, 

Manassas, VA). The method of transfonation or transfection and the choice of expression 

vehicle will depend on the host system selected. Transformation and transfection methods are 

described, e.g.,in Kucherlapati et al (CRCCrit RevL, Biochen, 16:349-379,1982) and in DNA 

Transfer to (Vltured Cells (eds., Ravid and Freshney, Wiley-Liss, 1998);and expression 

15 vehicles may be chosen from thoseprovided, e.g., in etor:Expression Sstems:Kssenial 

TechnIques (ed., Jones, Wiley & Sons Ltd, 1998).  

Once the recombinantC 0 polypeptide fragment orsion protein expressed, itcan 

be solated,e.g, usingaffinity chromatography In one exampleanantibody specific to CD40 

(e.g., an antibody or its fragment as described herein) may be attached to a columnand used to 

20 isolate the polypeptide fragment or fusion protein. Lysis and fractionation of fragment- or fusion 

protein-harboring cells prior to affinity chromatography may be performed by standard iethods 

(see, .eg.Methods in 'nzmology, volume 182, eds., Abelson Simon, and Deutscher, Elsevier, 

1990). Once isolated, the CD40 polypeptide fragment or fusion protein can, if desired, be further 

puified, eg., by high performance liquid chromatography (see e.g, Fisher,Laboratory 

25 TechniquesinLBiochemswyandAMoedar io v, eds. Work andBurdon, Elsevier, 1980;and 

Scopes, Protein Pur fiaion:Princpl and PractIce ThirdEdition, ed, Cantor, Spriner 

1994).  

The CD40 polypeptide fragments or fusionproteins canao bepducedby chemical 

synthesis (e g,by the methods described inSoid PhasePepideSvnessand ed,1984,The 
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Pierce Chemi cCo RIockford;1 and Siddhse Ihs c .APradadGide ed innes 

and Albericio, Marcel Dekker Inc, 2000.  

The present antibodies, antigendbinding portions thereof compositions and methods can 

5 be used in all vertebrates eg mammals and non-mammas incudinghumanmicerats gine 

pgs, hamsters, dogscats ,cows, horsesgoats sheep,pigmonkeys apegodhas 

chimpanzees, rabbits, ducks, geese, chickens, amphibians, reptiles and other animals 

Thefollowing examples of specific aspects forcarrying out the present disclosure are 

10 offered.tr ilustrative purposesonly,andarenotintendedtolimitthescopeofThepresent 

disclosurein any way.  

Example I Production anddentification of Anti-CD40 Marine Antibodies 

Mice (strainAJ) were immunized with a fusion protein consisting of the extracellular 

15 domain of hesusmacaque (Al. n/aa)(CD40 (arnmo acid sequence: 

EPPTACREKQY LINSQCCSLCQPGQKLVSDCI EF I ETECLPC SE LDTWNRETRCHQH 

KYCDPN GLRVQQKGTSETDTICTCFEGLU CNISFSCESC SEQ ID NO:5fised to 

maltose binding protein (CD40MBP The amnoacd sequence in this regionof the rhesus 

macaque CD40 protein difiTrs from human CD40 protein at liv amino acid positions (human 

20 amino acid sequence: 

EPPTACREKQYUi'NSQCCSLCQPGQKLVSDCTFTETECLPCGESEFLDTWNRFTUHCHQ 

KYCDPNLGLRVQQKGTETDTICTCEEGWHCTSEACESCV SEQID NO>6) CD40MBP 

was administered to mice multipletimes vith complete Freund's adjuvant and incomplete 

Freund's adjuvant. Splenocytes from umunized mice wereI used with the mouse myieoma cell 

25 line SP2/0 and hybrids selectedusingstandard-hybridoma technology 

Antibodiesereselectedfor reativity to a second Isionprotein consistingof thesame 

rhesus CD40Odomain fused to glutaminesynthetase (CD4O-GST) Antibodies reactive to CD40

GST by LISA were fuiher tested foir reactivity to native CD40 expressed on rhesus macaque 

blood Bcells, human blood B cells and rhesus macaque B-lymphoblastoid cell lines byflow 

30 cytometry As a fial evel of selection, antibodies were tested in an in vitro assay for their 
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abiltyto inhibit humane rhesusn acaqueB cellactiation after c-cuture C 54-expressing 

Jtrkat D1 cells A stable subclone of anti-CD40 antibody 2C10 was obtained by limiting 

dilution. The antibody is a mouse gGI-kappa.  

Lowe a, A novel monoclonal antibody to CD40 prolongs islet allograft survival, AmI 

5 Transplant (2012) 12(8):2079-47, 

Antibody clooning 

Variable regions ofmonolonalantibodies can be cloned using anymethod known inthe art 

PCR-based methods for obtaining antibody variable region sequences for hvbridoma cells are 

10 described, for example, in Larrick et alNaI.Biosechno/. 7:934-8,,1989 and inOrlandital, 

Proc.Mn/,Acad, c.USA 86:3833-7, 1989. Using these techniques or similar techniques, the 

variable regions of monoclonal antibodies can be cloned andsubject to further manipulation.  

In the present case, the variable sequencesfrom the heavy and light chains of the 2C10 antibody 

were cloned and were sequenced. The DNA representing the immunoglobulin heavy and light 

15 chain variable regions from the 2Q10 hybnidoma were cloned using 5' RA CE PCR employing 

the following DNA primers: 

Mousekappa reverse: 5'- CTA ACA CTC ATT CCT OTT GAA GTCTTGAC (SEQ ID 

NO: 7) 

Mouse kappa forward5'- GCT GAT GCT GCA CCA ACT GTA TCC 3' (SEQ ID NO:S) 

20 Mouse IgGI reverse: 5 GGC AAC GOTGCA G(i COTC GC -3' (SEQ ID NO:9) 

Mouse IgIlforward:5 CTG GAT CTG CTG CCC AAA CTA ACT CC-3'(SEQ D 

NO410) 

PCR products were cloned into a commercial cloning vectorand weresequenced using 

standardsequencing techniques. The resulting sequencesae provided in. Igure.  

25 The immunoglobulin variable region genes were cloned from the hybridonas secreting 

anti-CD40 antibody clone210andfromantihumanCD4 clone3A8(Kwekkeboom et al, 

PIonunogi 79:439-44, 1993) (obtained from the AmericanType Culture Collection, ATCC, 

Vienna, VA) using S' rapid amplification of eDNA ends-polymerasechainreaction. The 

immunog obulin heavy and light chain variable regions were subeloned into expression vectors 

30 containing rhesus IgG Ior rhesus IgG4 heavy chain and rhesus kappa light chain constant region 
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Recombinant heavy and light chainswere subcloned into expression vectors and 

packaged in retroviral vectors used to transduce Chinese hamster ovarycellsusingthePExTM 

expression technology (Catalent Pharma Solutions, Middleton, Wit) A pool of transduced cells 

5 was grown in serum-free mediumand secreted antibody was purified by protein Aaffinity 

chromatography. The purified chimerirheusIgG1 (2C10R, 3A8R) and gG4 (2C0R4) 

antibodies were diafiltered into phosphate buffer; endotoxin levels were confirmed to be less 

than I endotoxiJ unit/ng.  

10 Anibody charateizaion 

210 hud to 1140 and present sNindingt ff M154 

To asess the ability of 2C10 to bind to bothhesus and human CD40, recombinantly 

expressed human or rhesus CD40 w ere adsor bed to ELISA plates and reacted with arying 

concentrationsof210 Binding of 2C10 to CD40 was detected using goat anti-mouse IgG

15 IRPinanFISA. Theresusin iFigure 28show that 210 has similar binding ffinitiesto 

rhesus and human CD4O, which is important for clinical translation of 2C1o. To confirm the 

ability of 2C10 to block binding of its cognateignd, CD154, rhesusand human B cellswere 

ncubatedwith escalatMng concentrations of 2C10 or an isotope controlandthenincubatedith 

histidineagged soluble CD154 (R&D Systems, MinneapolisMN)and analyzed for histidine 

20 expression. 2C10blockedthebinding ofCiD154inma dose-dependent manner i Figure3), 

idicatingthat210 caneffectively block the interaction ofTcell-bound CDW'54 with CD40 on 

B cells aidantigen-pesenting cells.  

Table 2 CD40 Receptor Binding Kinetics of 2(10 

AntI)40 2C10 3A8 5D12 4D11 Chi220 
Anibodies 

K(M7 s 7) 2.73 x 10 (1223 x 16' 1,51 x 10 125 x 103 DA13 x 10' 
Kr (s) 1,86 x 10 4.15 x 10f 154x 10- 1.58 x 10 2,5x 10 
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2C0i boks cellativaon in resWmonkeyandhumaneriperoblood mononuler cells 

Theanti-CD40 antibody 2C10was characterized with respect to its ability to affect B cell 

activationboth using rhesus monkey and human peripheral blood mononuclear cells (PBMCsV 

CD20 expressionwas chosen as beingan indicator ofB cells, and expression of CD23, CD80, 

5 and C186is associated with B cell activation. 2C10 was first assessedfor its ability to bind to 

CD20. Rhesus orhuman PBMCs were incubated with fluorochrome-conjuated2C10 dan 

anti-CD20 antibody, Flow cytometric analysis was used to confirm the binding of 210 to 

human and rhesus CD20-- B cells (Figure2A). In another set of experiments, PBMCs from 

either rhesus monkey or humans were cultured either in the presence orabsence of CD154 

10 Jurkat D!, I cells, an immortalized T lymophocyteccel, line. Activation of Bcells was 

determined by measuring expression of three markers CD23, CD80, and (D86) in CD20+ cells 

present in the PBMCs, The general scheme of this assay isshown in Figure 4, As shown in 

Figure 4, culturing.PB3MCsin the presence of Jurkat cellsresulted in increased expression of all 

three markers, indicating that B cells are activated by the CD154' Jurkat cells.  

15 To testthe ability of antibodies to block B cell activation, PBMCs and Jurkat cells were 

co-cultured in the presence or absence of one of three antibodies: 3A8,5C8, and 2C10 The 3A8 

antibodys amouseanti-human( C40antibody (ATCC Deposit No. HB-I2024), and 5C8 is an 

anti-CD154 antibody(ATCCDositNo. CRL-10915).Each was used asapositiv control 

Co-cultures were conducted over a range of five orders of magnitude of antibody concentration 

20 (0.001 gg to 10 ig)., As shown in Figure 5, 3A8 did not block B cell activation in rhesus 

PINCs, as measured by C123 expression, whereas both 2C10 and 5C8 were able to block 

activaion with similar efficiency. Corresponding changes were also observed within CD80 and 

CD86 expression. These results indicate that 2C10 binds to a different epitope on CD40 than 

3A. These resultalso indicate that 210 actsprimarily as a CD40 antagonist in contrast to 

25 3A8 which has previously been shown to act as partial agonists with weak stimulatory potential 

(Adamsi etal,1 I mninol. 174:542-50, 2005. Badellctal4Am.7-cspant acceptedfbr 

publication, 2011) Whena similar experiment was performed using human, rather than rhesus, 

PBMCs, both 2C10 and5C8 wereagain observed to block B cell activation, as measured by 

CD986expressionwith similarefficiency.Here, the 3A8 antibody, unlike with the rhesus 

30 PBMCs. blocked B cellactivation(Figure 6) 
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The 2( 10and 3A8 antibodes were also tested for their ability to activate Bceels i the 

absence ofJurkat cells using either rhesus monkey orhumanPBMCs.Here.PBMs were 

cultured eitherin the presence or absenc of either 2C10 or 3A8 Expression ofCD23, CD80 

and CD6was then measured in CD20 cel s, As shown in Figure 7, D23 expression inrhesus 

5 cellswasincreased n the presence of the 3A8, but not the 2C10, antibody. By contrast, neither 

3A8 nor 2(10 activated hmanBcells.The differences i1activity observed between te A8 

and 2C10 antibody indicate that the 2C10 antibody binds to an epitope different from that of the 

3A8 antihody 

10 2 0 preventsa T celld ibodyrespotne 

Having established that 2(10 binds to unique epitope on CD40, inhibits Bce 

activation similarly to an anti-CDl54 antibodyand lacks agonistic properties, we then 

characterized the effects of 2C10 in vivo. Recombinantmouse-rhesuschimeric forms of 2C10 

were generated using either rhesusigO (2C0R I)4or Ig4(2C10R)heavy chainandrhesus 

15 kappa light chain constant region sequences. A chimeric rhesus IgG1 fonn of 3 A8 (3A8R I was 

also generated for use as a control.  

Rhesus macaques were immunized once on day zero with 4hydroxy-3

troplenyiacetyl-conjugaedkeyholelimpetbeocyanin(KH, 10 g IMi) antigen (Biosearch 

Technologies, Novato, CA.) Prior to immuniztion and at one week, cohorts of threeanimals 

20 received an intravenous dose (50 mg/kg) of 2(C1OR, 210R4, 3A8R1, or saline, All animals 

were observed for 70 days, and flow cytome was performed weekly. Treatment with either 

recombinant2C10 isotypesresulted inmodestchangeinperipheralBcellcounts(Figure8) 

compared to the previously reported significantand prolonged depletion of peripheral B cells 

occurring in animals receiin either 3A8R1 (Badell et al.,Am. . Transpa 0. 10:214, 2010) or 

25 Chi220 (Adams eta. ImmunatL 174:542-50, 2005).  

T celldependent antibody responses toKLH-NP were tested byELISAPlateswere 

coated with KLH (0,01 mg/ml, Sigma, St. Louis, MO) and blocked with Super Block (Thermo 

Scientific, Woodstock, GA). Pre- and post-treatmentplasma samples were serially diluted, 

platedfor 1 hr., and washed with phosphate-buffered saline/0,05% Tween. Anti-KLH antibodies 

30 were detected by incubating for I hr with monoclonal anti-rhesus IgG-horseradish peroxidase 
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(clone 1 B3, NI Reagent Resource Boston, MA). Plates were then incubated withPexidase 

Substrate Solution (KPL)Stop solution (KPL) was then added, and optical density was read on 

an ELISA plate reader at 450 nm. A sample was considered positive at agiven dilution if the 

optical density reading of the post-treatment plasma exceeded the optical density of the pre

5 treatmentplasma at thesame dilution by 2-fold. Following KLH immunization, control animals 

developed high-titer KL--specific igG(Figure 9). Animals that received 3A8RI also developed 

anti-KLI Hresponses, but titers were approximately 10-fold lower than controls despite significant 

depletion of B c . contrast, flu generation of IgG anti-KiH antibodies was nearly 

completely blocked through day 56 in all animals that received either 2C0Ri or 21OR4.  

10 

2(10 signficamn/yprolongs isetalografsnka inamacaque model oislet 

zransplaniation 

Wefurther tested 2C1OR4, the ('1)4 purifiedchimeric hesisgG4 antibody, in a 

nonhuman primate allogenic islet transplant model (Figure 10). Rhesus macaques weighing 10

15 20 kg underwentdonor pancreatectomy one day prior to transplantation via a midline 

laparotomy. The pancreaswas isolated and placed on iceaftertheanimals were terminally 

exsanguinated. sletisolation was performed usingCoilagenase/Neutraprotease (950Wunsc 

units and 63 units, respectively;Serva, Heidelberg, Germany The digestedpancreas was 

purified on a our layer, discontinuousEuroficoll gradient (MediatechManasasVA) and Cobe 

20 2991 blood cell processor (CaridianBCT, Lakewood, CO). Samples of the finalisletpreparation 

were counted andexpressed as islet equivalents(IEQ)l solated isletswerecultured oveight, 

counted and suspended in Transplant Media (Mediatech).  

Rhesus macaques weighing 3-5 kg were rendered diabetic using streptozotocin (1250 

mg/m 2 IV; Zanosar, Teva Parenteral Medicines, Irvine, CA) four weeks prior to transplantation.  

2 Diabetes was confirmed by itravenous glucose tolerance test (IVOTT) with a 500 mg/kg bolus 

of dextrose and measurement of primate C-peptide. Glucose levels were monitored and C

peptide was measured at baselineand 10, 30, 60 and 90 after injection of dextrose. Diabetes was 

confirmed by measurement of elevated blood glucose levels in the absence of detectable serum 

C-peptide. Diabetic recipients underwent MIHC-nismatched islet alotranspantation.Ameanof 

30 15,745 (+ 4,063).EQ were infused via a small midlinelaparotomy and cannulation of a 
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nmesenterc ve in 

Bloodglucose levelswere measured twice daily by earsckNPH (Novolin; Novo 

ordisk Princeton NJ and glarg neLantusano-Aveis, BridgewaterNJ) insulin were 

administered tonainin fasting blood glucose (FBG) less than 300mg/dtpreranspantand 

5 foowinggrat rejection.VGTT was performed periodically post-transplant to monitor graft 

function, Transpla recipients underwent weekly flow cytometric analysis to monitor T cell 

(CD3 V450, CD4 PerCP-CyS., CD 8Perp; BE Bioscience) and B cell (CD20 PE, BD 

Bioscience) populations. After islet engraftment rejection was defined as FBgreater than 130 

mg/dL ontwo consecutive days. Primary endpoint was rejecton-free islet graft survival 

10 Traspiantrecipientsreceivedeither 210 OR4, basiliximab (SimuectNovartis, Basel, 

Switzerland) and sirolimus, or basiliximab and sirolimus alone. 2C10R4 (50mg/k was 

administered intravenouslyon post-operative day (POD) 0 and 7.Basiliximab (03mgkg)was 

administered intravenously on POD 0 and 3. Sirolimus was administered intranuscularly daily 

to achieve trough levels of 5-15 ng/ml through POD 120, All three animals receiving 

15 basiliximab and siroiinus alone are historic controls (Badell et aL J Clin. Invest. 120:4520-312, 

2010). Two of these historic controls (RQz6and RIb) underwent diabetes induction by 

pancreatecto and received oral sirolimus.  

Treatment withthe regimens described above rested in sinificamy proonged islet 

graft survival (Figurei i A) compared to controls receiving only basiliximab induction and 

20 sirolimus maintenance therapy (Figure 11B), Median rejection-free graft survival time for 

animals receiving 2C10R4 is 280 days compared to 8 days for control animals (p=0.010, Table 

3). Pharmacokietic data predict that plasma 2C10R4 levels would be less than Ipg/mI by POD 

100, Because sirolimus was discontinued at POUD120, the recipient with the longest survival 

(304 days) received no mmunosuppressionforapproximately24 weeks prior to rejection. No 

25 animals treated with2(C10R4 developed clinically relevant infectious complications or weight 

loss These results reflect animals that received the Ig04 isotype of 2C10. Twoadditional 

animals that received the 1gG isotype of 2C10 2(C IOR1) in combination withbasiliximaband 

siroims achievedsimilarly prolonged graft survival of 220 and 162 days. Given the positive 

results with 2C10 sed as induction therapy, thenext step is to assess the effects on graft survival 

30 by administering 2C10 as maintenance therapy 
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Table3 

GrAft 
Recipient Therapy ~ 1EQ/kg Sutvia Comment 

J a, 

DP4A 2C0R4/R4Basiimb/Sirnls1us 2:973 296 Reijectonn 
RAcd3 2C10 R4bas isiximab/SIlu:i 14,38 304 Rejection 
fZq13 2C10R4/8asI01mab/Sirolmh1 15,881 265 Reject", 
RRqi3 2C10R4/BasI Ix mab/Sirol ts 20,596 163 Rejection 

Basiimbdnab/Sirotmus 12,980 8 Rejection 
Ri7ixima/nir1093 Rejecti.n 

RIc11 Baiximab/Sirodus 13,796 10 Rejection 

10 Blockade/ ftheC4/CD /.54 pathi in onjuctio fwiththe C2&B7 pathw ay 

Blockade ofthe CD40/CD I54 pathwaymay provesefinconjunction withother 

costimlaionblockade agents.fBelatacept ahigh afhnity version of'CTLA4-Igdesigned to 

block the CD28/B7 costinmatorypathways, has shown efficacy inunhumanprimate models of 

renal and islet transplantation and in phase I and Ill clinical trials in renal transplantation 

15 (Larsen et a, Trispltaion 90:528-35, 2010, Vincenti et alAmLTranpant 10:535-46, 

2.010Adams et at.,i munal, 174:542-50,2005, Adams eta, abetes5:265-70,2002, 

Larsn et aL Am, I Transplant 5:443-53, 2005, Vincenti et al, N EngLJ Med. 358:770-81 

2005). The BENEFIT trial revealedsuperiorrenal nctininpatients treatedwith belatacept; 

howver thse patients hda hihrincidence and more severegaeo biopsy-proven acute 

20 rejection (Larsen eta ,Tansplanaon 90:1528-35, 2010, Vincenti et at. Aa. Tanspan 

10:535-46,2010), In light of this increasedrateofacute rejection and the synergy between 
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CD40 and E blockade (Lasen etaANwe3814348, 199) we nextwilesttheefdficacy of 

combined 2C10 and belatacept therapy in nonhuman primate kidney transplantation 

Example 2 Humanized Anti-CD4OAntibodies 

5 We havedevelopedand characterized a novel humanized A b to CD40 called h2C10 

(humanized 2(10 antibody) that ws selected as a fillfuctional antagonstofCD40.The 

binding epitopes were carefully designed to confer uniquebinding properties that distinguish it 

fron competitormolecules that either activate or deplete B1 cells or acts as paial agonists. The 

early mouse primate chieric version of the antibody has been investigated in relevant 

10 preclinical initro and invo studies, including multiplestudies in nonhuman primates that 

demonstrate promising efficacy against preventing transplant rejection and prolonging both allo

and xenograft survival, anda favorable nonclinical safety profile, We have also completed the 

humanization of 2(710 (h2C10), whichexhibits excellentcharacterstics.  

To produce the humanized anti-CD40 antibodies, the variable region sequences of the 

15 marine antibody 2(10 were used to search the human antibody database. The VH was found to 

be mostly related to germline antibody sequences V 1-46, VHI-69, and VHI-3 (SEQ ID NO: 

30)> whereas the Vt was mostly elted togermlne antibody sequences VK3-11 (SEQ ID NO: 

31), VK1-39, and VK6-21,The human V 1-3 and VK3- 11 were chosen to be the acceptor 

framework for CDR grafting because of relative high usage in human repertoire and good 

20 conservation at the critical framework positions. 3D models were built with both variable 

regions after grafting the CDRs from the. iine 2C10 antibody into the human acceptor 

frameworks. Six nmurine VH framework. residuesthat are different from the human counterparts 

were identified to be potentially in contact of the CDRs: M48, A67, L69, A71, K73, and N76.  

A fter modelling, three humanized VI sequences2(10h1,2(10hb2.,and2C(10 h3were 

25 designed tocontain 0, 2,and 6 nurine framework residues, respectively (Figure 13a). Similarly, 

five marine VK framework residues were identified to be potentially in contact ofthe CDRs: QI 

R46 W47, V58, and Y71. After modeling, two humanized Vt sequences 2100 11 and 2C10 12 

were designed to contain 0 and 4 marine famework residues, respectively (Figure 13b).  

The parental murine 210 antibody was humanized by CDRgrafting The human 

30 antibody VHI-3 and VK3-11 germline frameworks were chosen to be the acceptor. Three VH 
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and wo V.L sequences were designed and all 6 humanized antibodieswereproduced andtested 

firhuman CD40 binding.  

The 210-heavy-3 (210h3) and 2C10-light-2 (2Q10 12) constructs were found to 

produce the best antibody with CD40 binding afinityof039nM,within2-fold of that of the 

marine 2Q10 (0.22 nM) (Table 2). The humanized variable regions wereusedtoconstruct the 

clinicalcandidatehumanizedantibody as an IgG4 or a stabilized igG4, which was cloned into 

the SwiMR expression system, 

High producing stable CHO cell lines wereisolated by FACS and screened by three 

rounds of ELISA and one round offe-batch culture. Seven clones were isolatedthat produced 

10 more than 0.8 gL of humanized2C10 in a fed-batch culture. The best clne 3C9-16 produced 

-1L2 g/ ner nonoptimiized conditions.  

Construction of antibody expression vectors 

The humanized VH sequences were gene synthesized and cloned into vectorpFUS

15 CHI Ig-hG2a (Invivogen) containing the constant region of hunan igG2 heavy chain to make 

expressionvectorLB300-302. The humanized VK sequences were gene synthesizedand cloned 

to an expressionvector contain the constalt region ofihuman kappalightchainomake 

expressionvectorLB303-304,Theheavyand lightchains were downstream of hman F1 

promoter for strong and constitutive mammalian cell expression.Thechieric 2C10 antibody 

20 was also constructed similarly by using marine V I and VL to make expression vector LB305 

and LB306, respectively. The antibody expression vectors were summarized in Table 4.  

Table 4 Auibody expression vectors 

Plasnid VWVK CH/CK Pronoter Selection 

LB300 2Q10 hI hIgG2QCH hEFiat Zeocin 

Lf3l 2Q10 h2 hIgG2 CH hFIu Zeocin 

11302 2C10 h3 hIgG, CH hEFIa Zeocin 

LB303 2C0 11 hK j hFa Neomycin 

LB304 2C1012 hCK hEFIa Neomycin 
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LB305 [2C10 VI hlg CH hFta Zeocin 

LB306 2C10\VK hCK hEFto Neomycin 

LB308 2C10 h3 hliG C1H hEFIa Zeocin 

LB309 2C10 h3 hlg(jzN hEFIU Zeocin 

(S241P.) 

Each vector in Table 4 contains a heavy chain or light chain expression cassette under the 

5 control of human EFI a promoter Vectors LB300-302 ,LB305 contain the constantregion of 

human gG2 heavy chain.Vectors 1B308-309 contain the constant region of human g04 heavy 

chainVectors LB303-304, LB306contain the constant region of human Kappa light chain, 

Production of the humanized iG4 antibody 

10 in order to rther miunize the potential effector function, the humanized antibody with 

the best bindi ng activity 1 h and 2(0 12) was converted intohuman LgQ4 or staized 

uan Ig4(S241P) The heavy chain variable region2C10 was first coned intovector 

pFUSECHg-h4(nvivogen) containing the constant region of human IgG4 heavy chain, 

before the stabilizing mutation S24 was introduced (Table 4) Te humanized 1gG4 and 

15 IgG4(S241P) were purified from 293F cells after transient insfection.The production yield was 

2535 mgL.2 fold higher than that of theIgG2 antibodies. The IgG4 antibody appeared to have 

smallIamount ofhalf moleculewhich was significantly reduced i the stabilized IgG4 antibody 

TheDNAandaminoacidsequenceofthe stabilizedIPgG4 antibody is shown in Figure 2 

20 Cloning of the humanized 1IG4 (s24 '1) antibody in SwiMR expression vector 

SwiMR expression was developed for facile development of antibody production cell 

lines, utilizing a switchable membrane reporter to faciitate isolation of highly productive cells 

via Fluorescenceactivated cell sorting (FACS). An IRESmediated bicistronic expression 

cassette ofmembraneanchoredGFP waspaced downstream of thegene of interest(GO) The 

2 IRES-GFP cassette was flanked by LoxP sites for later removal from the chromosome. The GFP 

expression levelwas used to mark the expression level of the GO.Highly productive cells were 
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isolated byFAS and thentreated th Cre recombinaseto remove the c PassetteThe 

humanized 210 in the stabilized ig4 formatwvasceloned the SwiMR expression system to 

make vector LB312 The heavy and light chainswere oned in two separateexpresso 

cassettes under control of human EF"a promoters The IRESGFPcassette was placed 

5 downstreamoftheheavy chain sequence and was flanked by two LoxP sites The plasmid carries 

aPuromyci;.resstantgenefor mammalian cell selecion and a ji-actaiasegeneforbactera 

propagation.  

Stable selection of the (PHO cells and isolation ofithe hih producing cells 

10 100 ml of CHS cells x10 ce ls/ Invitroge) were trarnsected with 120 ug of 

312 inearizedbyrestrictiondigestion of Asc I and 120 ul of Freestyle Max regent 

(nitrogen) The cells were selected with 10 20 ug/mi of Puromycinfor2weeks.TheGP 

expression profile of the stable pool was characteedby flow cytometry. The top 1% of the 

cells with the highest GFP signalwas sorted out as Pool i containing 100,000 cellsAfter 

15 cdtuing for 2 weeks, the Pool #1 was analyzed again for GFexpression by flow cytometry 

he top 1% of the ceswith the highest G P signal was sorted out again as Pool #2 containing 

100000 celsAfter culturng for 2(ays the Poo#2wastreatedwith2uMofrecombinant 

membrane permeable DNA recombinase Ce(TA (NL1Cre Excellgen).The iF expression 

profe was analyzed after 1 week of cturing. 10% of the cells completely lostthe GFP 

20 expression indicating successfulremoval of the GFP expression cassette from the chromosome 

The GFP negative cels were sorted outas sing cells in 384-well plates. After,2 weeks, -800 

colonies grew out from 10 x 384w plates.  

Additional humanized antbodies 

25 Humanized antibodies vwere also generated using two CDRgrafted VH and two CDP 

grafted VL sequencesclo.ed into a VHI-9and aVL-9 hunan genlineframework 

We made two heavy (HB I& B2) aid two light (KB1I &KB2) chains in these additional 

experIments. The heavy and light chain sequences HP+ KP serves as the positive control The 

combination of these constructs was transientlyexpressedin HEK293 cells, antibody purified by 

30 protin-A bromatography and tested for hCD40 binding 
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igure14 shos ano acid changes in4Jamework3between 2(.lOIP and2 201B, 

aswe as 2210H82 constructs. Figure15 shows the sequences of heavy chain and light chain 

variable regions for humanized 2C10 antibodies. The heavy chain and light chain variable 

regions include2C0HP, 2CI10HB 2C10112, 2CI0KP, 2C0KB ,and 2C10K2. Therefore, 

5 in certain embodiments, an anti-CD40 antibody nay include any ofthe following 2 1OH-K 

combtinations: 

1 2C10HP + 2010KP 
2. 2C101H1 + 2C10KB 1 
3, 2C10H1 42C10K132 

t0 4, 2C10HB1+2C10KP 
5. 2(110HB2- 2(C10KB2 
6. 2C10HB2±2C10KB1 

.2C10 2210KP 
8, 2CIOHP +2(C10KB 

15 9, 2CI0HP t 2210KB2 

In vitro binding of CD40 with purified antibodies 

Humanized antibodies and thecohimeric antibody were puified afterransient transfectioin 

20 of 100or 200 ml of 293Fcells e antibodies werepurified wah a Protein A columnfrom the 

conditioned media harvested 4 days after transfection, 

Determination of(CD40 binding kinetics 

CD40 binding kinetics wasdetermined on Fone Bio (contracted to Aragen Bioscience) 

25 The purified CD40 was biotinylated and immobilized on Streptavidin biosensors.  

Bionroduct.on for in vivo study 

After transfection ofCHO cells and selection of stably transfected cells, the antibody was 

purified by Protein A column, and followed by buffer exchange (20 mM Sodium Citrate, 50 mM 

30 NaCl 5% MahosepH 60) and 02 m filtration. The Pool #1 was used to setup 25L wave bag 

culture in CD FortiCHO media (Invitrogen). The culture was fed three times on day 3, 5, and 7 

with 10% CD Efficient Feed C (Invitrogen) The final yield of purified antibody was 1.6 g in 

total Tie anibody was characterized by SDS-PAGF and SECHPLCanalysisand as 994% 

pureasmonomeric anybody 
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Cel Ine development 

The single elcolonieswere screened by3 rounds of ELA and I round offedbatch 

productionT he cells were kept in CD FortiCHO media throughout the screening process All 

5 colonies from 384-well plates were picked into 96-well plates. 1.2 of culture media fromeach 

welwere used to screen fr antibody in ELSA plates coated with anti-human Fe antibody The 

top 240 clones were expanded into 10 x 24-well plates. After culturing for 5 days,1 2 pl of 

culture media was screenedagain for antibody lev the top 60 clones weie expanded into 10x 

6-well plates and cultured i shakingincubator After culturingfor 5 days, the6-eeplates were 

10 duplicated by passaging the cells I:10 into a new set of 6-well plates. The cultures in the original 

set of th6-well plates were allowed to grow to extinction, followed by determination of 

antibody level by ELSA. The top 24 ones in the duplicated set of 6-well plates were expanded 

into 30 ml culture In 125 ml shake flasks. The clones were subjected to 30 mfed-batch 

production. The feeding strategy was 75% of Ex-CellAdvanced CHO Feed I (Sigma) on day3, 

15 5, 7 9,and 11 The top clone 3C96exhihhed production titer of -1.2 gp/lA 

hn Vtro Pharmacology ofPrimate Chineric 2C10 and Iumanized .2c1 0 

We idetiedthefollowing important in pharmacological attributes forour lead 

candidate: 

20 *Suppression ofB-ceilactivation induced by CD14&CD40 eng.agemrent 

* No direct acivation of B cels 

SHigh affinity antagonist of CD40 (eg. K is about i0kMor lower, about I&M 

to about0M,or asdescribed herein) 

Through a novelinmunization approachandan extensive in vitroscreeningapproach 

25 we have identified an ant-CD40 antibody that meets these critenaand represents a not

depl eting/non-activating antagonist antibody to human CD40 

nvitro and in vivo studies have confirmed that the humanized form retains excellent 

propert es.  

As described in the previous section, the 2C10 mAb was humanized by CDR grafting 

30 intoahumanheavyandightha'nmeworks.Torainain7the5propertiesoftheoriginal2C 10 
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mAb, thehumanized2C10construtswerescrened by Biacore for afinvtytohuman CD40. All 

three top humanized 2C10 antibodies exhibited only slight reduction in affinity by approximately 

two-fold, relative to the parent2C10mAb (Table 5) Most importantly they all maintainedthe 

exceptional slow off rate of the parent 2C10 mAb,.Among theseantibodies, Clone 2.189.2 which 

5 exhibited the highest affinity at390pM was selected as the lead humanized mAb (h2C10) 

Table 5: D40 Receptor Binding Kinetics of Humanized Versions of 2C10 

mAb Ko M) K({1/Nis) K(1s) Rinax FulX2 FullR^2 

2C10 2 22E0 1.48E+05 6.01 0405 0,3124 0,284838 0993451 

2.189,1 5.11 E-10 1.98E+05 LS5E-04 0 3917 0490659 0.991111 

2.189.2 3.90E10 l79E+05 1.28E04 0.3946 0.401784 0.991697 

2191.1 5,61& 10 1.84E+05 .88E-04 0,3924 0.402934 0.992955 

10 

Comparing the binding kinetics of humanized2C10 to competitors, the overall affinity of 

1210 remains substantially better than the competitors that have affinities in the nanomolar 

range We also comparedbinding affinityofh2C10betweenhumanCD40and CD40 fromthose 

ofnonhuan pimatespecies used in preclinicalevaluation. As showniF gue 16, h2CI0 has 

15 comparable affinity for(7CD40 across thesepimate species 

In Vivo Characterization of Primate Chimeric and Humanized 2(1, 0 

The in vivo pharmacodynamics, phamacokinetics and exploratory safety assessments of 

2 v10 were conducted in rhesus monkeys using the primate chimeic construct of 210 and the 

20 clinicalcandidate humanized h2C10 antibody. After selection of the lead humanized version of 

2C710 nAb 2. 1892h2C0) based on in vilo binding kinetics ,we advanced h2C10 into a 

PK/PD study in rhesus monkeysto characterize its additional properties. The data generated in 

these studieswhichcover a broad range of tical experimental endpoints clearly establish the 

excellent propertiesof h2C1.0.  
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Studies havebeencompletedinr hesumonkeys examtingPD, PK andaty 

endpoints Critical elements of the study designs including keyendpointsandobjectives are 

summarized in Table 6 (Pharacodynamic(PD) Phannacokinetic (PK) and Safety Studes of 

2C10 in Rhesus Monkeys).The key outcomes and relevant comparative assessmentsonthe key 

5 experimental endpoints included 

* Effect on BandTlymphocyte number in blood 

* Effect on humoral immune response to the T cell-dependent antigen Keyhole Limpet 

Henocvanin (KLH) 

* CD40 receptor occupancy on blood B cels (PD 

10 # Phannacokinetics (PK 

hmmunogenicity as assessed by formation of anti-drg antibodies (ADA) 

* Exploratory toxicology include CBC.,serum chemistry and complete necropsy 

15 

Table 6..PD, PK and Safety Studies ofCIO in Rhesus Monkeys 

Expt. Key Test Group Test Doses/ Folow-Up Key Endpoints 

# Objective(s) Versions Size Regimen Period 

I Compare Primate 3 Two Doses; 5( Days CBC 

IgGl and chimeric 50,mk/kg, Ly mphocyte Subsets 

IgG4 forms, 2C10 IV on Days Primary TDAR 

and 0 and 7; (anti-KL H) 

Conpetitor Salne

3A8Coto 

2 Dose- Primate 3 One Dose; 56 Days CBC 

Response chimeric 5, 10, 25, 50 LymphocyteSubsets 

Ev aluation 2C10 mgkg, IV, Detailed B Cell 

IgG4 Irrelevant Subsets 
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IgOControl TDAR(primary and 

recallrespotse to 

KLH) 

3 Safety Primate 2 Two Doses 14 Days CBC 

Assessment Chimeric 25mg/kg. after Serum Chemistry 

Exploratory 2C10 V on Day 0 second Lymphocyte Subsets 

Toxicology IgG4 and 4; dose (28 Necropw 

Historical Dags in Gross & 

Control Total) Microscopic 

Pathology 

4 PK, PD, Humaniz 3 One Dose; 28 Days Receptor Occupancy 

Safety ed 2C0 10 5 CBC 

1gG4 g, IVg Serum Chemistry 

Salin Lymphocyte Subsets 

Control Primary TDAR 

(antiKLH)PK 

ADA 

Thestudy resultsare summarized in the following section b2C10 may be used for 

treatment of conditions in which selective blockade of CD40 receptor activation in theabsence 

of B cell depletion is expected to provide therapeutic benefit, 

Effects on T CdllMediated Immunity 

To prove in vivo that h2C10 blocksaceldependent antibody responses (FDAR) in vivo, 

monkeys were imn nized with KLH 6hoursafter theaddnistration ofih2C10.Antibodytiters 

against KLH were measured weekly thereafter 

0 Doses of 10 and 25 mgkg h2C10 were given to monkeys flowed bya KLHhalenge 

BlothigG and gM antVKLl-titerswere determined weekly out to Day 28 after treatment Figure 

17 shows that the humnanized version of 2C10 achieved complete inhibition of the KLH antibody 
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response at the highesttest dosand inmostcases atthe 10 mg/kg dose level Both IgM and 

igG responses were prevented.  

Non-Depleting effects on B Cells 

5 As goals in the development of an amagonist CD40 antibodyincluded minnmizig the 

depleon of targeted. CD40+ cells, e analyzed effects on lynphocye subpopulatons 

especially the effect on B cells 

The treatment of monkeys with 10 or25 mgkg of the humanized form of 2CI 0(h2C10) 

also had no appreciable depleting effect on B cells even though the CD40 targets fuly saturated 

10 by the antibody at these concentrations (see subsequent Section Receptor Occupancy).  

Despite saturation of27C10 binding sites on B cells lasting until the last day measured 

(Day28), allmonkeys that received either dose ofh2C10 maintained normal B and T 

lymphocytesubsets (Figure 18Theseresulsdemonstratethat injection with a dose as lowas 10 

mg/kg 210 canpersistentlybind CD40 its herapeutic target on B cells (and presumably 

15 monocytes and other antigen presenting cells) without cauingundesired depletion of B cels in 

monkeys.  

Thedemonstration that210 doesnotdeplete B cells suggests a clear advantage over 

competitors addition to 3A8 and hi220 

20 Pharmacodnamies 

CD40 Receptor Occupancy 

CD40 target engagement and occupancy by the primate chimeric and humanized versions 

of2C10 was determined by measuringtheavailable binding sites for2C10 toCD40on CD20+ 

B cellsby flow cvometry usingfluorescently labeled2C10 and a labeled, non-competing anti

25 CD40antibody. Blood samples werecollectedo multiple days from control monkeys and 

monkeys eatedwitheither primat chimeric igG4 or humanized 2(10 and analyzed by FACS.  

The degree of target engagement (% receptor occupancy) was calculated directlyfromthemean 

fluorescentintensity recordings.  

Humanized 2C10 antibodies were administered intravenously at single doses of 10 and 

30 25 mg/kg, Surface CD40 on B cells was completelysaturated by Day 3, and the effect persisted 
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until thelastday measured (Day 28in all monkeys that receivedeither dose of h2C 

Representative data from theflow cytometry analysis of blood collected from monkeys 28 days 

after treatment with humanized 2C10 is shonFigur1 9.  

These results demonstrate that a single injection of h2C0 at a dose as low as 10mg/kg 

5 can fhilysaturate CD40 receptors on B cells for at least 28 days 

Pharmeokinetics and Anti-Drui Antibodv Resuonse 

To establish a clear link betweenthe phannacodynani eects of 2 0 based on (D40 

receptor occupancy and the pharmacokinetics of"2Q10, plasma concentrations of the 2C10 were 

10 measured in plasma from the same blood samples in which receptor occupancy had been 

determined. The plasma concentration analysis also enabled characterization of the 

pharnacokinetic profile of 2XI0, most importantly its persistence in plasma as determined by its 

half-life.This determination provides guidance for the frequency of dosing that will be needed to 

maintain effective therapeutic concentrations.  

15 The mean serum concentrations determined in monkeys treated with either 10 or 25 

mg/kg humanized 2C10 are plotted in Figure 20. These data demonstrate that the animals were 

exposed to 2C10 for the entire durationof thestudy, and that humanized 2C10 has ahalflife in 

monkeys of approximately15days (ranging from9-20 days This half-lifeis in the range of that 

expected for a therapeutic antibody in primates, and should support a relatively infrequent dosing 

20 schedule in clinical investigations (e.g, no more than once every two weeks). Further modeling 

of the complete dataser will enable a robust estimate of the dose and frequency required to 

sustain effective antibody concentrations in initial clinical studies of h2C10.  

Another assessment of humanized 2C10 was the potential development of antibodies 

against h2C10 (ADA). This can occur when biologics of epitopes fto one species is 

25 administered to a different species (eg.Humanizedn Ab to primates) resultingin -rapid clearance 

of the drug from plasma. In this study there was noevidencefrom the time ourseprofile that 

antibodiesagainst h2C10 weregenerated, as no animal exhibitedmeasurable anti-2C10 titers 

during the study, 
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Preliminary Safety Evaluation 

The experimentsdescribed in this section were conductedto determine potentialadverse 

consequencesof h2C10on the immunesystem and for off-target effects, For biological 

5 therapies, theseassessments are amongthe mostcritical for evaluating safetyprior to human 

exposure to'h u tao ne dad developing risk station Plans -for cliical testing.T absence of 

anyunexpected orundesired outcomes on immUne function or pathologyin monkeys is viewed 

favorably for the overall safety assessment of h2C10. In addition, routine tests for alterations in 

hematological parameters, including platelet counts,and serum chemistry parameters inmonkeys 

10 treated with 2C10 were conducted on several days post-dosing, and were unaffected by treatment 

with chimeric and humanized 2010. Two animals that were treated twice with. 25 mg/kg primate 

chineric 210were evaluated for gross and microscopic evidence of treatment related 

pathology;notreatmen-related pathological changes were observed. In addition, to rule out 

thromoboemolic complications, all tissues were examined by special stains for fibrin deposition.  

15 No evidence of subclinical clottingabnormalities was detected, Importntly,relativelyhigh 

doses were tested in the studies that appreciably exceeded the doses required to ful occupy 

CD40 recepors, and therefore approach the dose levels that will be testedin pivotaltoxicology 

studies conducted during the IND-enabling phase.These preliminary safety evaluations show 

absence ofany safety concerns for h2CI0.  

20 These combined data demonstrate in a relevant primte model that h2C10 has die 

desirable pharmacodynaIic, pharmacokinetic and safety attributes fora monoclonalantibody 

intended to treat patients, where specific inhibition of CD40 activation is desired without causing 

unwanted activation or depletion of CD40+ targets cells and without evidence of off-target 

toxicity.  

25 

While specific aspects of theinvention have been described and illustrated, suchaspects 

should be consideredillustrative of the invention onlyand not as limiting the invention as 

30 construed in accordance with the accompanyingclaims. All publications and patent appicatios 

cited in is specification are hereinincorporated by reference in their entirety for allpurposes as 
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if each individual publication or patent application were specifically and individually 

indicated to be incorporated by reference for all purposes. Although the foregoing invention 

has been described in some detail by way of illustration and example for purposes of clarity 

of understanding, it will be readily apparent to one of ordinary skill in the art in light of the 

teachings of this invention that certain changes and modifications can be made thereto 

without departing from the spirit or scope of the appended claims.  

Throughout the description and claims of the specification, the word "comprise" 

and variations of the word, such as "comprising" and "comprises", is not intended to exclude 

other additives, components, integers or steps.  

A reference herein to a patent document or other matter which is given as prior art 

is not to be taken as admission that the document or matter was known or that the information 

it contains was part of the common general knowledge as at the priority date of any of the 

claims.  
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What is claimed is: 

1. A humanized anti-CD40 antibody or antigen-binding fragment thereof comprising a heavy 

chain variable region comprising an amino acid sequence with at least 80% sequence identity 

to the amino acid sequence set forth in any one of SEQ ID NOs: 19, 20, 21, 24, 25, and 26 

and a light chain variable region comprising an amino acid sequence with at least 80% 

sequence identity to the amino acid sequence set forth in any one of SEQ ID NOs: 22, 23, 27, 

28 and 29, wherein the heavy chain variable region comprises a CDR1, CDR2 and CDR3 

with the amino acid sequences set forth in SEQ ID NOs: 13, 14 and 15, respectively, and 

wherein the light chain variable region comprises a CDR1, CDR2 and CDR3 with the amino 

acid sequences set forth in SEQ ID NOs: 16, 17 and 18, respectively.  

2. The antibody or antigen-binding fragment thereof of claim 1, wherein the amino acid 

sequence of the heavy chain variable region has at least 85%, 90%, or 95% sequence identity 

to the amino acid sequence set forth in any one of SEQ ID NOs: 19, 20, 21, 24, 25 and 26, 

and the amino acid sequence of the light chain variable region has at least 85%, 90%, or 95% 

sequence identity to the amino acid sequences set forth in any one of SEQ ID NOs: 22, 23, 

27, 28 and 29.  

3. The antibody or antigen-binding fragment thereof of claim 2, wherein the amino acid 

sequence of the heavy chain variable region comprises the amino acid sequence set forth in 

any one of SEQ ID NOs: 11, 19, 20, 21, 24, 25, and 26, and the amino acid sequence of the 

light chain variable region comprises the amino acid sequence set forth in any one of SEQ ID 

NOs: 12, 22, 23, 27, 28 and 29.  

4. The antibody or antigen-binding fragment thereof of claim 3, wherein the amino acid 

sequence of the heavy chain variable region comprises the amino acid sequence set forth in 

SEQ ID NO: 21, and the amino acid sequence of the light chain variable region comprises 

the amino acid sequence set forth in SEQ ID NO: 23.  

5. The antibody or antigen-binding fragment thereof of any of claims 1-4, wherein: 
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(a) the dissociation constant (KD) of the antibody or antigen-binding fragment thereof is less 

than about 1x10-9 M; 

(b) the antibody or antigen-binding fragment thereof is selected from the group consisting of: 

(a) a whole immunoglobulin molecule; (b) an scFv; (c) a Fab fragment; (d) an F(ab')2.  

and (e) a disulfide linked Fv; 

(c) the antibody or antigen-binding fragment thereof comprises at least one constant domain 

selected from the group consisting of: a) an IgG constant domain; and (b) an IgA constant 

domain; 

(d) the antibody or antigen-binding fragment thereof comprises at least one human constant 

domain; 

(e) the antibody or antigen-binding fragment thereof binds to CD40 extracellular domain; 

(f) the CD40 is human or rhesus CD40; 

(g) the antibody or antigen-binding fragment thereof blocks B lymphocyte activation by 

CD154-expressing Jurkat cells in vitro; and/or 

(h) the antibody or antigen-binding fragment thereof inhibits B lymphocyte CD23, CD80, or 

CD86 expression.  

6. A composition comprising the antibody or antigen-binding fragment thereof of any of claims 

1-5, and a pharmaceutically acceptable carrier.  

7. A polynucleotide encoding the antibody or antigen-binding fragment thereof of any of claims 

1-5.  

8. A vector comprising the polynucleotide of claim 7.  

9. A cell comprising the vector of claim 8.  

10. A method of suppressing the immune system, treating or treating prophylactically transplant 

rejection, or increasing the duration of time before transplant rejection occurs in a subject in 

need thereof, comprising administering to the subject the composition of claim 6.  
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11. The method of claim 10, wherein the subject has received, or is in need of, an organ or tissue 

transplantation.  

12. The method of claim 11, wherein: 

(a) the organ is selected from the group consisting of heart, kidney, lung, liver, pancreas, 

intestine, and thymus, or a portion thereof; or 

(b) the tissue is bone, tendon, comea, skin, heart valve, vein, or bone marrow.  

13. The method of any of claims 10-12, wherein the composition is administered prior to the 

transplantation.  

14. The method of any of claims 10-13, wherein the composition is administered for at least one 

month or six months following the transplantation.  

15. A method of treating or treating prophylactically graft-versus-host disease in a subject in 

need thereof, the method comprising administering to the subject the composition of claim 6.  

16. A method of treating or treating prophylactically an autoimmune disorder in a subject in need 

thereof, the method comprising administering to the subject the composition of claim 6.  

17. The method of claim 16, wherein the autoimmune disorder is associated with or caused by 

the presence of an autoantibody.  

18. The method of claim 16 or 17, wherein the autoimmune disorder is selected from the group 

consisting of CREST syndrome (calcinosis, Raynaud's syndrome, esophageal dysmotility, 

sclerodactyl, and telangiectasia), opsoclonus, inflammatory myopathy (e.g., polymyositis, 

dermatomyositis, and inclusion-body myositis), systemic scleroderma, primary biliary 

cirrhosis, celiac disease, dermatitis herpetiformis, Miller-Fisher Syndrome, acute motor 

axonal neuropathy (AMAN), multifocal motor neuropathy with conduction block, 

autoimmune hepatitis, antiphospholipid syndrome, Wegener's granulomatosis, microscopic 

polyangiitis, Churg-Strauss syndrome, rheumatoid arthritis, chronic autoimmune hepatitis, 
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scleromyositis, myasthenia gravis, Lambert-Eaton myasthenic syndrome, Hashimoto's 

thyroiditis, Graves' disease, Paraneoplastic cerebellar degeneration, Stiff person syndrome, 

limbic encephalitis, Isaacs Syndrome, Sydenham's chorea, pediatric autoimmune 

neuropsychiatric disease associated with Streptococcus (PANDAS), encephalitis, diabetes 

mellitus type 1, Neuromyelitis optica, pernicious anemia, Addison's disease, psoriasis, 

inflammatory bowel disease, psoriatic arthritis, Sj6gren's syndrome, lupus erythematosus, 

multiple sclerosis, reactive arthritis, polymyositis, dermatomyositis, multiple endocrine 

failure, Schmidt's syndrome, autoimmune uveitis, adrenalitis, thyroiditis, auto, immune 

thyroid disease, gastric atrophy, chronic hepatitis, lupoid hepatitis, atherosclerosis, presenile 

dementia, demyelinating diseases, subacute cutaneous lupus erythematosus, 

hypoparathyroidism, Dressler's syndrome, autoimmune thrombocytopenia, idiopathic 

thrombocytopenic purpura, hemolytic anemia, pemphigus vulgaris, pemphigus, alopecia 

arcata, pemphigoid, scleroderma, progressive systemic sclerosis, adult onset diabetes 

mellitus, male and female autoimmune infertility, ankylosing spondylitis, ulcerative colitis, 

Crohn's disease, mixed connective tissue disease, polyarteritis nedosa, systemic necrotizing 

vasculitis, juvenile onset rheumatoid arthritis, glomerulonephritis, atopic dermatitis, atopic 

rhinitis, Goodpasture's syndrome, Chagas'disease, sarcoidosis, rheumatic fever, asthma, 

recurrent abortion, anti-phospholipid syndrome, farmer's lung, erythema multiforme, post 

cardiotomy syndrome, Cushing's syndrome, autoimmune chronic active hepatitis, bird

fancier's lung, allergic disease, allergic encephalomyelitis, toxic epidermal necrolysis, 

alopecia, Alport's syndrome, alveolitis, allergic alveolitis, fibrosing alveolitis, interstitial lung 

disease, erythema nodosum, pyoderma gangrenosum, transfusion reaction, leprosy, malaria, 

leishmaniasis, trypanosomiasis, Takayasu's arteritis, polymyalgia rheumatica, temporal 

arteritis, schistosomiasis, giant cell arteritis, ascariasis, aspergillosis, Sampter's syndrome, 

eczema, lymphomatoid granulomatosis, Beh9et's disease, Caplan's syndrome, Kawasaki's 

disease, dengue, endocarditis, endomyocardial fibrosis, endophthalmitis, erythema elevatum 

et diutinum, erythroblastosis fetalis, eosinophilic fasciitis, Shulman's syndrome, Felty's 

syndrome, filariasis, cyclitis, chronic cyclitis, heterochronic cyclitis, Fuch's cyclitis, IgA 

nephropathy, Henoch-Schonlein purpura, graft versus host disease, transplantation rejection, 

human immunodeficiency virus infection, echovirus infection, cardiomyopathy, Alzheimer's 

disease, parvovirus infection, rubella virus infection, post vaccination syndromes, congenital 
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rubella infection, Hodgkin's and non-,Hodgkin's lymphoma, renal cell carcinoma, multiple 

myeloma, Eaton-Lambert syndrome, relapsing polychondritis, malignant melanoma, 

cryoglobulinemia, Waldenstr6m's macroglobulemia, Epstein-Barr virus infection, mumps, 

Evan's syndrome, and autoimmune gonadal failure.  

19. The method of claim 18, wherein the lupus erythematosus is systemic lupus erythematosus 

(SLE), discoid lupus erythematosus, drug-induced lupus erythematosus, and neonatal lupus 

erythematosus.  

20. The method of any of claims 10-19, wherein the subject is a human.  

21. The method of any of claims 10-20, wherein the composition is administered by parenteral, 

intravenous, subcutaneous, intramuscular, transdermal, oral, topical, intrathecal, or local 

administration.  

22. The method of any of claims 10-21, wherein the method further comprises administration of 

an immunosuppressant within six months of the administration of the composition.  

23. The method of claim 22, wherein the immunosuppressant is selected from the group 

consisting of a calcineurin inhibitor, tacrolimus, an mTor inhibitor, fingolimod, myriocin, 

alemtuzumab, rituximab, an anti-CD4 monoclonal antibody, an anti-LFA1 monoclonal 

antibody, an anti-LFA3 monoclonal antibody, an anti-CD45 antibody, an anti-CD19 

antibody, monabatacept, belatacept, indolyl-ASC; azathioprine, lymphocyte immune 

globulin and anti-thymocyte globulin, mycophenolate mofetil, mycophenolate sodium, 

daclizumab, basiliximab, cyclophosphamide, prednisone, prednisolone, leflunomide, FK778, 

FK779, 15-deoxyspergualin, busulfan, fludarabine, methotrexate, 6-mercaptopurine, 15

deoxyspergualin, LF15-0195, bredinin, brequinar, and muromonab-CD3.  

24. The method of claim 23, wherein: 

(a) the calcineurin inhibitor is cyclosporin A or cyclosporine G; 

(b) the mTor inhibitor is sirolimus, temsirolimus, zotarolimus, or everolimus; 
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(c) the anti-CD45 antibody is an anti-CD45RB antibody; or 

(d) the immunosuppressant is belatacept.  

25. The method of any one of claims 22-24, wherein the composition and the 

immunosuppressant are administered within one month or one week of each other.  

26. An isolated polypeptide comprising the antibody or antigen-binding fragment thereof of any 

of claims 1-5.  

27. A method of producing the antibody or antigen-binding fragment thereof of any of claims 1

5, the method comprising: 

(a) culturing a cell transformed with a polynucleotide encoding the antibody or antigen

binding fragment thereof of any one of claims 1-5 in culture medium under conditions 

wherein the polynucleotide is expressed; and 

(b) recovering the polypeptide from the cells or culture medium.  

28. Use of the antibody or antigen-binding fragment thereof of any of claims 1-5 in the 

manufacture of a medicament for treating or treating prophylactically graft-versus-host disease in 

a subject in need thereof; or for treating or treating prophylactically an autoimmune disorder in a 

subject in need thereof.  
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                               SEQUENCE LISTING

<110> PRIMATOPE THERAPEUTICS INC.
 
<120> HUMANIZED ANTI-CD40 ANTIBODIES AND USES THEREOF

<130> 11212/005211-WO0

<140>
<141>

<150> 62/214,411
<151> 2015-09-04

<160> 35    

<170> PatentIn version 3.5

<210> 1
<211> 396
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      construct

<400> 1
atggaaaggc actggatctt tctcttcctg ttgtcagtaa ctgcaggtgt ccactcccag       60

gtccagctgc aacagtctgg ggctgaactg gcaaaacctg gggcctcagt gaagatgtcc      120

tgtaaggctt ctggctacac ctttactaac tactggatgc actgggtaaa acagaggcct      180

ggacagggtc tggaatggat tggatacatt aatcctagca atgattatac taagtacaat      240

caaaagttca aggacaaggc cacattgact gcagacaaat cctccaacac agcctacatg      300

caactgggta gcctgacatc tgaggactct gcagtctatt attgtgcaag acaggggttt      360

ccttactggg gccaagggac tctggtcact gtctct                                396

<210> 2
<211> 132
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      construct 

<400> 2
Met Glu Arg His Trp Ile Phe Leu Phe Leu Leu Ser Val Thr Ala Gly 
1               5                   10                  15      

Val His Ser Gln Val Gln Leu Gln Gln Ser Gly Ala Glu Leu Ala Lys 
            20                  25                  30          

Pro Gly Ala Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe 
        35                  40                  45              

Thr Asn Tyr Trp Met His Trp Val Lys Gln Arg Pro Gly Gln Gly Leu 
    50                  55                  60                  

Page 1



11212-005211-WO0_SL

Glu Trp Ile Gly Tyr Ile Asn Pro Ser Asn Asp Tyr Thr Lys Tyr Asn 
65                  70                  75                  80  

Gln Lys Phe Lys Asp Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Asn 
                85                  90                  95      

Thr Ala Tyr Met Gln Leu Gly Ser Leu Thr Ser Glu Asp Ser Ala Val 
            100                 105                 110         

Tyr Tyr Cys Ala Arg Gln Gly Phe Pro Tyr Trp Gly Gln Gly Thr Leu 
        115                 120                 125             

Val Thr Val Ser 
    130         

<210> 3
<211> 384
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      construct 

<400> 3
atggattttc aagtgcagat tttcagcttc ctgctaatca gtgcctcagt cataatatcc       60

agaggacaaa ttgttctcac ccagtctcca gcaatcatgt ctgcatctcc aggggagaag      120

gtcaccatga cctgcagtgc cagctcaagt gtaagttaca tgcactggta ccaccagagg      180

tcaggcacct cccccaaaag atggatttat gacacatcca aactggcttc tggagtccct      240

gctcgcttca gtggcagtgg gtctgggacc tcttactctc tcacaatcag cagcatggag      300

gctgaagatg ctgccactta ttactgccac cagttgagta gtgacccatt cacgttcggc      360

tcggggacaa agttggaaat aaaa                                             384

<210> 4
<211> 128
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      construct 

<400> 4
Met Asp Phe Gln Val Gln Ile Phe Ser Phe Leu Leu Ile Ser Ala Ser 
1               5                   10                  15      

Val Ile Ile Ser Arg Gly Gln Ile Val Leu Thr Gln Ser Pro Ala Ile 
            20                  25                  30          

Met Ser Ala Ser Pro Gly Glu Lys Val Thr Met Thr Cys Ser Ala Ser 
        35                  40                  45              
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Ser Ser Val Ser Tyr Met His Trp Tyr His Gln Arg Ser Gly Thr Ser 
    50                  55                  60                  

Pro Lys Arg Trp Ile Tyr Asp Thr Ser Lys Leu Ala Ser Gly Val Pro 
65                  70                  75                  80  

Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Ser Tyr Ser Leu Thr Ile 
                85                  90                  95      

Ser Ser Met Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys His Gln Leu 
            100                 105                 110         

Ser Ser Asp Pro Phe Thr Phe Gly Ser Gly Thr Lys Leu Glu Ile Lys 
        115                 120                 125             

<210> 5
<211> 100
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      construct 

<400> 5
Glu Pro Pro Thr Ala Cys Arg Glu Lys Gln Tyr Leu Ile Asn Ser Gln 
1               5                   10                  15      

Cys Cys Ser Leu Cys Gln Pro Gly Gln Lys Leu Val Ser Asp Cys Thr 
            20                  25                  30          

Glu Phe Thr Glu Thr Glu Cys Leu Pro Cys Ser Glu Ser Glu Phe Leu 
        35                  40                  45              

Asp Thr Trp Asn Arg Glu Thr Arg Cys His Gln His Lys Tyr Cys Asp 
    50                  55                  60                  

Pro Asn Leu Gly Leu Arg Val Gln Gln Lys Gly Thr Ser Glu Thr Asp 
65                  70                  75                  80  

Thr Ile Cys Thr Cys Glu Glu Gly Leu His Cys Met Ser Glu Ser Cys 
                85                  90                  95      

Glu Ser Cys Val 
            100 

<210> 6
<211> 100
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      construct 

<400> 6
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Glu Pro Pro Thr Ala Cys Arg Glu Lys Gln Tyr Leu Ile Asn Ser Gln 
1               5                   10                  15      

Cys Cys Ser Leu Cys Gln Pro Gly Gln Lys Leu Val Ser Asp Cys Thr 
            20                  25                  30          

Glu Phe Thr Glu Thr Glu Cys Leu Pro Cys Gly Glu Ser Glu Phe Leu 
        35                  40                  45              

Asp Thr Trp Asn Arg Glu Thr His Cys His Gln His Lys Tyr Cys Asp 
    50                  55                  60                  

Pro Asn Leu Gly Leu Arg Val Gln Gln Lys Gly Thr Ser Glu Thr Asp 
65                  70                  75                  80  

Thr Ile Cys Thr Cys Glu Glu Gly Trp His Cys Thr Ser Glu Ala Cys 
                85                  90                  95      

Glu Ser Cys Val 
            100 

<210> 7
<211> 30
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      construct 

<400> 7
ctaacactca ttcctgttga agctcttgac                                        30

<210> 8
<211> 24
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      construct 

<400> 8
gctgatgctg caccaactgt atcc                                              24

<210> 9
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      oligonucleotide

<400> 9
ggcaacgttg caggtctcgc                                                   20

<210> 10
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<211> 26
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      construct 

<400> 10
ctggatctgc tgcccaaact aactcc                                            26

<210> 11
<211> 114
<212> PRT
<213> Mus sp.

<400> 11
Gln Val Gln Leu Gln Gln Ser Gly Ala Glu Leu Ala Lys Pro Gly Ala 
1               5                   10                  15      

Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr 
            20                  25                  30          

Trp Met His Trp Val Lys Gln Arg Pro Gly Gln Gly Leu Glu Trp Ile 
        35                  40                  45              

Gly Tyr Ile Asn Pro Ser Asn Asp Tyr Thr Lys Tyr Asn Gln Lys Phe 
    50                  55                  60                  

Lys Asp Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Asn Thr Ala Tyr 
65                  70                  75                  80  

Met Gln Leu Gly Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Arg Gln Gly Phe Pro Tyr Trp Gly Gln Gly Thr Leu Val Thr Val 
            100                 105                 110         

Ser Ala 
        

<210> 12
<211> 106
<212> PRT
<213> Mus sp.

<400> 12
Gln Ile Val Leu Thr Gln Ser Pro Ala Ile Met Ser Ala Ser Pro Gly 
1               5                   10                  15      

Glu Lys Val Thr Met Thr Cys Ser Ala Ser Ser Ser Val Ser Tyr Met 
            20                  25                  30          

His Trp Tyr His Gln Arg Ser Gly Thr Ser Pro Lys Arg Trp Ile Tyr 
        35                  40                  45              
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Asp Thr Ser Lys Leu Ala Ser Gly Val Pro Ala Arg Phe Ser Gly Ser 
    50                  55                  60                  

Gly Ser Gly Thr Ser Tyr Ser Leu Thr Ile Ser Ser Met Glu Ala Glu 
65                  70                  75                  80  

Asp Ala Ala Thr Tyr Tyr Cys His Gln Leu Ser Ser Asp Pro Phe Thr 
                85                  90                  95      

Phe Gly Ser Gly Thr Lys Leu Glu Ile Lys 
            100                 105     

<210> 13
<211> 9
<212> PRT
<213> Mus sp.

<400> 13
Tyr Thr Phe Thr Asn Tyr Trp Met His 
1               5                   

<210> 14
<211> 17
<212> PRT
<213> Mus sp.

<400> 14
Tyr Ile Asn Pro Ser Asn Asp Tyr Thr Lys Tyr Asn Gln Lys Phe Lys 
1               5                   10                  15      

Asp 
    

<210> 15
<211> 5
<212> PRT
<213> Mus sp.

<400> 15
Gln Gly Phe Pro Tyr 
1               5   

<210> 16
<211> 10
<212> PRT
<213> Mus sp.

<400> 16
Ser Ala Ser Ser Ser Val Ser Tyr Met His 
1               5                   10  

<210> 17
<211> 7
<212> PRT
<213> Mus sp.

<400> 17
Asp Thr Ser Lys Leu Ala Ser 
1               5           
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<210> 18
<211> 9
<212> PRT
<213> Mus sp.

<400> 18
His Gln Leu Ser Ser Asp Pro Phe Thr 
1               5                   

<210> 19
<211> 114
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 19
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 
1               5                   10                  15      

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr 
            20                  25                  30          

Trp Met His Trp Val Arg Gln Ala Pro Gly Gln Arg Leu Glu Trp Met 
        35                  40                  45              

Gly Tyr Ile Asn Pro Ser Asn Asp Tyr Thr Lys Tyr Asn Gln Lys Phe 
    50                  55                  60                  

Lys Asp Arg Val Thr Ile Thr Arg Asp Thr Ser Ala Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Arg Gln Gly Phe Pro Tyr Trp Gly Gln Gly Thr Leu Val Thr Val 
            100                 105                 110         

Ser Ser 
        

<210> 20
<211> 114
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 20
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 
1               5                   10                  15      
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Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr 
            20                  25                  30          

Trp Met His Trp Val Arg Gln Ala Pro Gly Gln Arg Leu Glu Trp Met 
        35                  40                  45              

Gly Tyr Ile Asn Pro Ser Asn Asp Tyr Thr Lys Tyr Asn Gln Lys Phe 
    50                  55                  60                  

Lys Asp Arg Val Thr Ile Thr Ala Asp Lys Ser Ala Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Arg Gln Gly Phe Pro Tyr Trp Gly Gln Gly Thr Leu Val Thr Val 
            100                 105                 110         

Ser Ser 
        

<210> 21
<211> 114
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 21
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 
1               5                   10                  15      

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr 
            20                  25                  30          

Trp Met His Trp Val Arg Gln Ala Pro Gly Gln Arg Leu Glu Trp Ile 
        35                  40                  45              

Gly Tyr Ile Asn Pro Ser Asn Asp Tyr Thr Lys Tyr Asn Gln Lys Phe 
    50                  55                  60                  

Lys Asp Arg Ala Thr Leu Thr Ala Asp Lys Ser Ala Asn Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Arg Gln Gly Phe Pro Tyr Trp Gly Gln Gly Thr Leu Val Thr Val 
            100                 105                 110         

Ser Ser 
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<210> 22
<211> 106
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 22
Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly 
1               5                   10                  15      

Glu Arg Ala Thr Leu Ser Cys Ser Ala Ser Ser Ser Val Ser Tyr Met 
            20                  25                  30          

His Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile Tyr 
        35                  40                  45              

Asp Thr Ser Lys Leu Ala Ser Gly Ile Pro Ala Arg Phe Ser Gly Ser 
    50                  55                  60                  

Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro Glu 
65                  70                  75                  80  

Asp Phe Ala Val Tyr Tyr Cys His Gln Leu Ser Ser Asp Pro Phe Thr 
                85                  90                  95      

Phe Gly Gly Gly Thr Lys Val Glu Ile Lys 
            100                 105     

<210> 23
<211> 106
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 23
Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly 
1               5                   10                  15      

Glu Arg Ala Thr Leu Ser Cys Ser Ala Ser Ser Ser Val Ser Tyr Met 
            20                  25                  30          

His Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Arg Trp Ile Tyr 
        35                  40                  45              

Asp Thr Ser Lys Leu Ala Ser Gly Val Pro Ala Arg Phe Ser Gly Ser 
    50                  55                  60                  

Gly Ser Gly Thr Asp Tyr Thr Leu Thr Ile Ser Ser Leu Glu Pro Glu 
65                  70                  75                  80  
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Asp Phe Ala Val Tyr Tyr Cys His Gln Leu Ser Ser Asp Pro Phe Thr 
                85                  90                  95      

Phe Gly Gly Gly Thr Lys Val Glu Ile Lys 
            100                 105     

<210> 24
<211> 114
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 24
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 
1               5                   10                  15      

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr 
            20                  25                  30          

Trp Met His Trp Val Arg Gln Ala Pro Gly Gln Arg Leu Glu Trp Ile 
        35                  40                  45              

Gly Tyr Ile Asn Pro Ser Asn Asp Tyr Thr Lys Tyr Asn Gln Lys Phe 
    50                  55                  60                  

Lys Asp Arg Ala Thr Leu Thr Ala Asp Lys Ser Ala Asn Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Arg Gln Gly Phe Pro Tyr Trp Gly Gln Gly Thr Leu Val Thr Val 
            100                 105                 110         

Ser Ser 
        

<210> 25
<211> 114
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 25
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 
1               5                   10                  15      

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr 
            20                  25                  30          
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Trp Met His Trp Val Arg Gln Ala Pro Gly Gln Arg Leu Glu Trp Ile 
        35                  40                  45              

Gly Tyr Ile Asn Pro Ser Asn Asp Tyr Thr Lys Tyr Asn Gln Lys Phe 
    50                  55                  60                  

Lys Asp Arg Ala Thr Leu Thr Ala Asp Thr Ser Thr Asn Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Arg Gln Gly Phe Pro Tyr Trp Gly Gln Gly Thr Leu Val Thr Val 
            100                 105                 110         

Ser Ser 
        

<210> 26
<211> 114
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 26
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser 
1               5                   10                  15      

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr 
            20                  25                  30          

Trp Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Ile 
        35                  40                  45              

Gly Tyr Ile Asn Pro Ser Asn Asp Tyr Thr Lys Tyr Asn Gln Lys Phe 
    50                  55                  60                  

Lys Asp Lys Ala Thr Ile Thr Ala Asp Glu Ser Thr Asn Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Arg Gln Gly Phe Pro Tyr Trp Gly Gln Gly Thr Leu Val Thr Val 
            100                 105                 110         

Ser Ser 
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<210> 27
<211> 106
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 27
Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly 
1               5                   10                  15      

Glu Arg Ala Thr Leu Ser Cys Ser Ala Ser Ser Ser Val Ser Tyr Met 
            20                  25                  30          

His Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Arg Trp Ile Tyr 
        35                  40                  45              

Asp Thr Ser Lys Leu Ala Ser Gly Val Pro Ala Arg Phe Ser Gly Ser 
    50                  55                  60                  

Gly Ser Gly Thr Asp Tyr Thr Leu Thr Ile Ser Ser Leu Glu Pro Glu 
65                  70                  75                  80  

Asp Phe Ala Val Tyr Tyr Cys His Gln Leu Ser Ser Asp Pro Phe Thr 
                85                  90                  95      

Phe Gly Gly Gly Thr Lys Val Glu Ile Lys 
            100                 105     

<210> 28
<211> 106
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 28
Asp Ile Gln Met Thr Gln Ser Pro Ser Thr Leu Ser Ala Ser Val Gly 
1               5                   10                  15      

Asp Arg Val Thr Ile Thr Cys Ser Ala Ser Ser Ser Val Ser Tyr Met 
            20                  25                  30          

His Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr 
        35                  40                  45              

Asp Thr Ser Lys Leu Ala Ser Gly Val Pro Ala Arg Phe Ser Gly Ser 
    50                  55                  60                  

Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro Asp 
65                  70                  75                  80  
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Asp Phe Ala Thr Tyr Tyr Cys His Gln Leu Ser Ser Asp Pro Phe Thr 
                85                  90                  95      

Phe Gly Gln Gly Thr Lys Val Glu Val Lys 
            100                 105     

<210> 29
<211> 106
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 29
Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly 
1               5                   10                  15      

Glu Arg Ala Thr Leu Ser Cys Ser Ala Ser Ser Ser Val Ser Tyr Met 
            20                  25                  30          

His Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile Tyr 
        35                  40                  45              

Asp Thr Ser Lys Leu Ala Ser Gly Ile Pro Ala Arg Phe Ser Gly Ser 
    50                  55                  60                  

Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro Glu 
65                  70                  75                  80  

Asp Phe Ala Val Tyr Tyr Cys His Gln Leu Ser Ser Asp Pro Phe Thr 
                85                  90                  95      

Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys 
            100                 105     

<210> 30
<211> 109
<212> PRT
<213> Homo sapiens

<400> 30
Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala 
1               5                   10                  15      

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr 
            20                  25                  30          

Ala Met His Trp Val Arg Gln Ala Pro Gly Gln Arg Leu Glu Trp Met 
        35                  40                  45              

Gly Trp Ile Asn Ala Gly Asn Gly Asn Thr Lys Tyr Ser Gln Lys Phe 
    50                  55                  60                  
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Gln Gly Arg Val Thr Ile Thr Arg Asp Thr Ser Ala Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Arg Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser 
            100                 105                 

<210> 31
<211> 98
<212> PRT
<213> Homo sapiens

<400> 31
Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly 
1               5                   10                  15      

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Tyr 
            20                  25                  30          

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile 
        35                  40                  45              

Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro 
65                  70                  75                  80  

Glu Asp Phe Ala Val Tyr Tyr Cys Phe Gly Gly Gly Thr Lys Val Glu 
                85                  90                  95      

Ile Lys 
        

<210> 32
<211> 1383
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polynucleotide

<400> 32
atggactgga cctggaggat tctctttttg gtggcagcag ccacaggtgc ccactcccaa       60

gtgcagcttg tccagtccgg agccgaggtg aaaaagcccg gtgcctcagt aaaggtctcc      120

tgcaaggcct ctggctatac tttcaccaat tattggatgc actgggtgag gcaggctccc      180

ggacagcgcc tcgaatggat cggttatatc aacccatcta acgattacac caaatacaat      240

cagaaattca aggaccgggc cacactgaca gctgataaaa gcgctaacac agcttacatg      300

gaacttagct ctctgcgaag cgaggatacc gctgtatact actgcgcaag gcagggcttt      360
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ccttactggg ggcagggcac tctcgttact gtgagtagtg ctagcaccaa gggcccatcg      420

gtcttccccc tggcgccctg ctccaggagc acctccgaga gcacagccgc cctgggctgc      480

ctggtcaagg actacttccc cgaaccggtg acggtgtcgt ggaactcagg cgccctgacc      540

agcggcgtgc acaccttccc ggctgtccta cagtcctcag gactctactc cctcagcagc      600

gtggtgaccg tgccctccag cagcttgggc acgaagacct acacctgcaa cgtagatcac      660

aagcccagca acaccaaggt ggacaagaga gttgagtcca aatatggtcc cccatgccca      720

ccatgcccag cacctgagtt cctgggggga ccatcagtct tcctgttccc cccaaaaccc      780

aaggacactc tcatgatctc ccggacccct gaggtcacgt gcgtggtggt ggacgtgagc      840

caggaagacc ccgaggtcca gttcaactgg tacgtggatg gcgtggaggt gcataatgcc      900

aagacaaagc cgcgggagga gcagttcaac agcacgtacc gtgtggtcag cgtcctcacc      960

gtcctgcacc aggactggct gaacggcaag gagtacaagt gcaaggtctc caacaaaggc     1020

ctcccgtcct ccatcgagaa aaccatctcc aaagccaaag ggcagccccg agagccacag     1080

gtgtacaccc tgcccccatc ccaggaggag atgaccaaga accaggtcag cctgacctgc     1140

ctggtcaaag gcttctaccc cagcgacatc gccgtggagt gggagagcaa tgggcagccg     1200

gagaacaact acaagaccac gcctcccgtg ctggactccg acggctcctt cttcctctac     1260

agcaggctca ccgtggacaa gagcaggtgg caggagggga atgtcttctc atgctccgtg     1320

atgcatgagg ctctgcacaa ccactacaca cagaagagcc tctccctgtc tccgggtaaa     1380

tga                                                                   1383

<210> 33
<211> 460
<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 33
Met Asp Trp Thr Trp Arg Ile Leu Phe Leu Val Ala Ala Ala Thr Gly 
1               5                   10                  15      

Ala His Ser Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys 
            20                  25                  30          

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe 
        35                  40                  45              

Thr Asn Tyr Trp Met His Trp Val Arg Gln Ala Pro Gly Gln Arg Leu 
    50                  55                  60                  

Glu Trp Ile Gly Tyr Ile Asn Pro Ser Asn Asp Tyr Thr Lys Tyr Asn 
65                  70                  75                  80  

Gln Lys Phe Lys Asp Arg Ala Thr Leu Thr Ala Asp Lys Ser Ala Asn 
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                85                  90                  95      

Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 
            100                 105                 110         

Tyr Tyr Cys Ala Arg Gln Gly Phe Pro Tyr Trp Gly Gln Gly Thr Leu 
        115                 120                 125             

Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu 
    130                 135                 140                 

Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys 
145                 150                 155                 160 

Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser 
                165                 170                 175     

Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu Gln Ser 
            180                 185                 190         

Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser 
        195                 200                 205             

Leu Gly Thr Lys Thr Tyr Thr Cys Asn Val Asp His Lys Pro Ser Asn 
    210                 215                 220                 

Thr Lys Val Asp Lys Arg Val Glu Ser Lys Tyr Gly Pro Pro Cys Pro 
225                 230                 235                 240 

Pro Cys Pro Ala Pro Glu Phe Leu Gly Gly Pro Ser Val Phe Leu Phe 
                245                 250                 255     

Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Val 
            260                 265                 270         

Thr Cys Val Val Val Asp Val Ser Gln Glu Asp Pro Glu Val Gln Phe 
        275                 280                 285             

Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys Pro 
    290                 295                 300                 

Arg Glu Glu Gln Phe Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr 
305                 310                 315                 320 

Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys Val 
                325                 330                 335     

Ser Asn Lys Gly Leu Pro Ser Ser Ile Glu Lys Thr Ile Ser Lys Ala 
            340                 345                 350         

Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Gln 
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        355                 360                 365             

Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val Lys Gly 
    370                 375                 380                 

Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly Gln Pro 
385                 390                 395                 400 

Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser 
                405                 410                 415     

Phe Phe Leu Tyr Ser Arg Leu Thr Val Asp Lys Ser Arg Trp Gln Glu 
            420                 425                 430         

Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn His 
        435                 440                 445             

Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys 
    450                 455                 460 

<210> 34
<211> 702
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
      polynucleotide

<400> 34
atggaagccc cagctcagct tctcttcctc ctgctactct ggctcccaga taccaccgga       60

gagattgtgc tgactcagtc accagcaaca ctgagtctct ctcccggcga gcgtgctaca      120

ctgtcctgtt ccgcaagcag ctcagtgtcc tacatgcact ggtatcagca aaagcccggc      180

caggccccca gacggtggat ctatgacaca tccaagttgg cttccggcgt ccccgcacgg      240

ttttcaggct caggaagcgg tactgattac actttgacca ttagctctct tgaacctgag      300

gacttcgcag tatactactg ccaccagctg agttccgatc cttttacctt tggtggtggt      360

actaaggtcg agatcaaacg tacggtggct gcaccatctg tcttcatctt cccgccatct      420

gatgagcagt tgaaatctgg aactgcctct gttgtgtgcc tgctgaataa cttctatccc      480

agagaggcca aagtacagtg gaaggtggat aacgccctcc aatcgggtaa ctcccaggag      540

agtgtcacag agcaggacag caaggacagc acctacagcc tcagcagcac cctgacgctg      600

agcaaagcag actacgagaa acacaaagtc tacgcctgcg aagtcaccca tcagggcctg      660

agctcgcccg tcacaaagag cttcaacagg ggagagtgtt ag                         702

<210> 35
<211> 233
<212> PRT
<213> Artificial Sequence

<220>
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<223> Description of Artificial Sequence: Synthetic
      polypeptide

<400> 35
Met Glu Ala Pro Ala Gln Leu Leu Phe Leu Leu Leu Leu Trp Leu Pro 
1               5                   10                  15      

Asp Thr Thr Gly Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser 
            20                  25                  30          

Leu Ser Pro Gly Glu Arg Ala Thr Leu Ser Cys Ser Ala Ser Ser Ser 
        35                  40                  45              

Val Ser Tyr Met His Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg 
    50                  55                  60                  

Arg Trp Ile Tyr Asp Thr Ser Lys Leu Ala Ser Gly Val Pro Ala Arg 
65                  70                  75                  80  

Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr Ile Ser Ser 
                85                  90                  95      

Leu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys His Gln Leu Ser Ser 
            100                 105                 110         

Asp Pro Phe Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys Arg Thr 
        115                 120                 125             

Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu 
    130                 135                 140                 

Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro 
145                 150                 155                 160 

Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly 
                165                 170                 175     

Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr 
            180                 185                 190         

Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His 
        195                 200                 205             

Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val 
    210                 215                 220                 

Thr Lys Ser Phe Asn Arg Gly Glu Cys 
225                 230             
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