Reduction of tumor growth by an antibody to SEMA4D/MAbG67, a murine version of humanized MAb VX15/2503
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Abstract Treatment with anti-SEMA4D MAb 67-2 delays growth of

Semaphorin 4D (SEMA4D; CD100) has been implicated in several key mechanisms of - . - .
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wide array of tumor types and is also produced by inflammatory cells recruited to the tumor

Anti-SEMA4D antibody allows penetration of CD8+ T Anti-SEMA4D antibody Increases

cells and M1 macrophage into areas of actively
proliferating tumor
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microenvironment. SEMA4D binding to plexin-B1 (PLXNB1) on endothelial cells activates - : : :
RhoA and AKT signaling pathways, which promotes formation of new blood vessels and Colon26 Colon26 Time To Endpoint Control Ig Anti- EMA4D MAb 6Z_? A FEEUEAGY O WG B el e MRl ye ANy Scereiing VL
tumor growth in vivo. In addition to its effects on endothelial cells, the interaction of PLXNB1 Mean Tumor Volume 100 A 3 e R NS i @“@f“g, %
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membrane receptor kinases with a direct effect on tumor cell migration and invasive growth. 1200 U -+ 2B8Bablc — g . - SEMA4D { £= 4 rps00te2 0] 00542 2151 * p=0.0450
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We selected a humanized IgG4 antibody, VX15/2503, that blocks SEMA4D interaction with 3 = gE . °0 1 '
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immune cells. The antibody binds with between 1-5 nM affinity to rat, mouse, primate, and E E 20
human recombinant SEMA4D, and with 0.5 nM affinity for native, cell-associated SEMA4D =
on primary human T cells. We demonstrate that antibody-mediated SEMA4D neutralization
delays tumor growth in several in vivo tumor models. In some tumor models this effect is, In Y ' 0 0 10 20 20 40 50 M1 F4/80/ 2B8 67
part, mediated by inhibition of SEMA4D-induced angiogenesis. We demonstrate here that 0 10 20 30 40 M2 CD206/ B.
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alternatively activated macrophage in the tumor and that modulation of the infiltrating TIL + media
immune microenvironment can result in anti-SEMA4D antibody-mediated tumor growth _ L . . . A A . Y \
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tumor. Antibody neutralization of SEMA4D may, therefore, represent a new therapeutic regulat_ed mecharrlsm of a_ctr-on. Ar-rtr-.S.EMA4D- antibody treatment resulted in 2_9% Tumor Growth Delay _(TGD), which was TIL + peptide : "L“-jf ~ 72 A R
strategy for cancer treatment. The humanized antibody, VX15/2503, has successfully _determrned ro be highly statistically srgnrfrcant using Mante! Cox Log Rank Analysis. Group§ of 20 Ballb/c mice were | T J,r' -~<_, @ ik Y N
completed IND-enabling toxicology testing and the dose escalation phase of a Phase | trial rmplant(_ed with _5(_)0,0_00 cells, SCID mice were implanted v_vrth_S0,000 cells. Two'days post implant, mice were t_reated with
in adult patients with advanced solid tumors. Intraperitoneal injections of MAb 67-2 or an irrelevant murine isotype control antibody (50 mg/kg, weekly). Similar results
were observed in 6 other experiments in this model, as well as other syngeneic tumor models. CDS8 C IFNy TNFa
. 2001 * o= 800~ =
Introduction g
_ _ . . E 180+ —— E 700 E
« SEMA4D o o
e Binds PLXNB1 with 1 nM affinity and CD72 with 300 nM affinity T and B CE”S medlate efflcacy Of Aﬂtl SEMA4D antlbody G 160- 3 600-
o Exists in both cellular and soluble forms, both forms are biologically active “Em_ == *Eim_
* |Is expressed abundantly on the surface of resting T cells and less strongly on B ¢ — gyl
cells and APCs; it is upregulated upon cellular activation A 120 : : 400 : :
« Activates B lymphocytes and induces dendritic cell maturation for antigen CD8 Depletion CD4 Depletion CD4 and CD8 depletion B _ - o _ 288 67 288 67
presentation to T lymphocytes 1500~ . 1500~ 1500 Anti-tumorigenic M1 Pro-tumorigenic M2 3 CD8+ T cell Density
« Binding to PLXNB1 transactivates MET promoting angiogenesis and stimulating _ (-)63% TGI™*** 5 (-)62% TGI**** 25- ) 2.0- L4 011
Invasive growth of tumors E 5 . 5 P S i MAb 67-2 treatment increases the frequency of tumor-specific TIL and
e IS overexpressed In a variety of human tumors inCIuding head and neck, prostate, EWI]I]- """"""""""""""""""""""""" 1000+ 1000 - | B 20- E 1.5 0=0.0847 = 31 secretion of pro_inﬂammatory Cytokines_ F0||owing four weeks of in-vivo
colon, and lung 3 _ 30% TGI* 30% TGI* Z 15 < | = : anti-SEMA4D treatment, tumors were dissociated and enriched for CD45+
_ _ _ 2 m— . @ 5] . . .
» A panel of mouse hybridomas producing MAbs specific for human, monkey, and E %001 %001 %001 2 5 " E r:ellsbb¥ rgqgrt'lﬁtrc separatron.dCIIIJ)45+ T”‘]; pooled fr(cj)m > mliet’ Were i
mouse SEMA4D were generated in Sema4D”’ mice. Several antibodies were selected for = 5 5 87% TGl 5 = = 054 S 1- ineubatedin the presence and absence ot immunodominant tumor peptide,
- : : ; : z AH-1, at various cell densities. A. IFNy secreting cells were measured by
further analysis. T . u-J-'-'-.l—l;IlﬁIﬁFEﬁ}ns . o+ F—— . 8 ELISPOT; peptide specific response was determined by subtracting average
*In vitro biochemical and functional characterization assays, including included 0 10 20 30 40 0 1 20 30 40 0 ‘20 1 30 40 : 0.0- : Q 0- of wells without peptide. Each sample was tested in replicates of 6 and is
affinity measurement and inhibition of SEMA4D-mediated activities, were Day of Study Day of Study Day of Study Control Ig MADb 67 Control Ig MADb 67 = Control Ig MAb 67 ol iy - - Whi
_ _ - / ! graphed above. Statistical significance was determined with Mann-Whitney
conducted using antlbOdy purlfled from several hybrldomas. =~ Control IgG1 + Control Rat Ig =¥~ Control IgG1 + Control Rat Ig =~ Control IgG1 + Control Rat Ig non-parametric ttest. Anincrease in IFNY secreting cells was observed in
* Based on these dataa I_ead mouse IgG1 antibody was selected (MAb 67-2). Anti-SEMA4D/67 + Control Rat Ig Anti-SEMA4D/67  + Control Rat Ig Anti-SEMA4D/67 + Control Rat Ig lizati ¢ di he lead:i d £ th I : : . : MAb 67-treated mice both in the presence and absence of peptide. CD45+
e A humanrzed _IgG4 YGI’SIOI’] of this MADb V\!&S crea_ted (VX15/?503). Control IgG1 + Anti-CD8/2.43 =8 Control IgG1 + Anti-CD4/GK1.5 -#— Control IgG1 + Anti-CD4 + Anti-CD8 A. NGUtr:a |zat|odn 0 SEMA4D|gra I[]ent att .e eah!ng edge Obt 3 tl::mOI‘ a lOWS mlgratlon O al.nt:l)-tun‘(;O:'j b T|L, especially MHC-I-restricted peptide-specific CD8+ CytOtOXiC T Ce”S,
*Lead antibodies bind the SEMA4D .dlr.nerlzatlon domain of both soluble and 4 . Anti-SEMA4D/67 + Anti-CD8/2.43 4l Anti-SEMA4D/67 + Anti-CD4/GK1.5 @ Anti-SEMA4D/67 +Anti-CD4 + Anti-CD8 macrophage and cytotoxic T lymphocytes into this area. Aband of strongly SEMA4D+ tumor is bounded by M2 represent activated effector cells following treatment with MAb 67-2. B.
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RS N Ri p 1 Tag 2/Rag 1-nu ! |\/|Od el B Colon26 in B cell deficient Jh mice C CD20+ B Cell Density Representative images are shown. B. The entire section from each tumor was scanned and quantitated.
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Anti-angiogenic antibodies reduced the frequency of hemorrhagic lesions and reduced A. CD8+ T cells suppress growth of Colon26, while CD4+ T cells, likely Treg, promote growth of Colon26. CD8+ T E_M controllg Mabs7 3" Controllg Mab67 " Controllg Habst of tun?or stron?a. Antibody blockade of SEMA4D reverses this effect.
tumor growth. Rip1Tag2/Rag1-null mice develop highly vascularized spontaneous cells are required for efficacy of MAb 67-2. Groups of 20 tumor-bearing Balb/c mice each were treated with intraperitoneal : :
parncreatic nerJroerldocrine tumors due to expression of the oncogene SV4O T antigen rnjections g MA.b 67-2'or Ui irelspaht MigReLSlDe contr_ol_ RO SOM N, WECHPRIRIRG S DOSLNDIA] Neither vessel density, vessel #, nor vessel size decreased with anti-SEMA4D MAb 67-2. This is consistent with  These studies, in conjunction with immunohistology, PK/PD, and
driven by the insulin promoter. The Rag-1 background confers deficiency in V(D)J (RGN DCRISUROMIRIRDCIESN contrf)l RaliglMBie oqrRSCiea alhCaye , E s Mt IESOIRCR TG NN, previous reports that Colon26 is resistant to anti-angiogenic (anti-VEGFR) treatment (Fischer et al. 2007. Cell131(3): toxicology studies in rat and cynomolgus monkeys supported a phase
resQulRIRAMIDBOR MBI LOOM ML, T BN CBCRIBIBIESOUNAGMMMLRAC )l NS UAOR QIR BQMIEQURM S ZOA BB, BRSNS R R TICR, b, SN HAOL MAINKZ, 463-475). FFPE tumor sections were stained for CD31 using Cy5 detection. Whole tumor sections were imaged and 1 clinical study to evaluate the safety and tolerability of VX15/2503 in
DMPEHORCROUBS ORI Nl ek NO-(hibe T ale ol et I aMIWIR G AR ADDOLOL QUL lGBlUEDINGNS 18 IDLBRIGYEt A RIEUS AUBIMERISIAILE S SENCIENL INCE, ConNOQUDSI Wi YR S CD31-positive signal was thresholded for vessel detection. Vessel size was determined by filling in autoflourescence of adult patients with advanced solid tumors. This study is ongoing and
T RO I N X BN, DL AW BIDVAT DGR DI RO RN A AT, B BLBdsge B S LAt s als e ROURAIMDC A BB AMPJECH SealioharqlinTas frorn SN erythrocytes in the vessels. The number and size of vessels were enumerated using Imagepro software. Vessel density results of the trial will be reported elsewhere.
50 mg/kg, weekly). There is a statistical difference in all the treatment groups by the stained with anti-CD20 antibody and assessed for B cell infiltration by scanning an entire section (n=10/group). was calchlated by-dividing thie number.of vessels.In total tumor by-{amar-pikel area for. each-section.

Mann-Whitney test (*: p<0.05; **p <-0.01) when compared to control- group. Error bars
Indicate £ SD. This experiment was performed in collaboration with Oriol Casanovas
(Barcelona).
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