ATYR2810, a fully humanized monoclonal antibody targeting the VEGF-NRP2 pathway
sensitizes highly aggressive and chemoresistant TNBC subtypes to chemotherapy
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Abstract

INTRODUCTIONIriple negativebreastcancer(TNBCYepresents15% of all breastcancers, and is a notably aggressivesubtypethat is prone to early recurrence
following initial diagnosis with a median survival of only 9 months following recurrence One of the few treatment options for patients with advancedand

metastatic TNBJs platinumbasedchemotherapy However,not all tumors respondand those that do often becomerefractory during the courseof treatments.

The cell surfacereceptor Neuropilin2 (NRR), which acts as a co-receptor for vascularendothelial growth factors (VEGFs)has been shownto be both highly
expressedand associatedvith therapeuticresistancen TNBE. NRP alsoservesasa co-receptorfor semaphorinswhich may play tumor-suppressoifunctionsin

breastcancer We have previouslydemonstratedthat ATYR810, a highly specifichumanizedmonoclonalantibody which effectively blocksNRR/VEGFsignaling
without disrupting NRR2/ Semaphorin3F signaling,down-regulatedcancerstem cell (CSCand epitheliatmesenchymatransition (EMT)genessuchas ZER and
sensitizesSTNBQGo chemotherapyboth in vitro andin vive’.

RESULT3n this study we have further characterizedthe breast cancersubtypesthat are most responsiveto ATYR810 treatment. Usingin vitro 3D colony
formation assays(CFAs)we have interrogated 14 breast cancercell lines coveringluminal, HER+ and TNBC for responsivenesso ATYR810 treatment in
combinationwith chemotherapy The responsivecell lines were associatedwith the more mesenchymallNBCwith enriched NRR2 expression Additionally,we
screenedpatient derived xenografts(PDXspand againfound that the responsivePDXswnere associatedwith the more aggressivelNBC To gaininsightinto the
potential mechanismfor enhancedchemosensitivitypy ATYR810 treatment, we performed RNAsegn the PDXtumors. Interestingly,the chemokinereceptor
CXCR whichis known to promote drug resistanceand metastaticpotential, wasfound to be significantlydownregulatedin responderPDXtumors treated with
ATYR810in combinationwith cisplatinascomparedto those treated with cisplatinalone Further,geneset enrichmentanalysiS(GSEA$howedthat CXCRwas
found in numerousdownregulatedpathwaysenrichedin the PDXrespondertumors treated with ATYR81(Qcisplatin, suggestinghat CXCR may be driving the
responderphenotypeof the PDXsFlow cytometry analysisof TNBCcellstreated with ATYR810 monotherapyin vitro resultedin a reducedfrequencyof cells
expressingCXCR Furthermore ATYR810monotherapyinhibited spontaneousung metastasisn experimentalmodelsof mesenchymal NBC

CONCLUSIONSur data suggestthat ATYR810 enhanceschemosensitivityand reducesmetastasisin highly aggressivel NBC and that this responsemay be
mediatedthroughthe downregulationof genesknownto be associatedvith aggressiveancerstatessuchasCSC/EMgeneslike ZEB and CXCR ATYR810may
therefore serveasa noveltherapeuticagentfor the treatment of advancedand metastaticTNBGnd potentially other aggressive&ancertypes
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Figure 1. ATYR2810 specifically blocks VEGF-NRP2 binding and VEGF-induced NRP2/VEGFR receptor dimerization
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Results

Figure 2. ATYR2810 enhances chemosensitivity of more mesenchymal TNBC cells with enriched NRP2 expression
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Statistical analysis: Fi§. = 09 3 n 5 ttest Figl 2Bo3R, 3¢, 3 By Gvay ANOVA, *p<0.05, **p<0.01, ***p<0.001 significantly different from the respective control.
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Figure 3. ATYR2810 increases chemosensitivity of TNBC patient-derived organoids and down-regulates key CSC/EMT genes
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Figure 4. ATYR2810 enhances chemosensitivity of TNBC patient-derived xenografts (PDX) and
reduces spontaneous lung metastasis in MDA-MB-231 xenograft tumor model
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Figure 5. ATYR2810 downregulates CXCR4 in TNBC PDX model and cells
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Figure 6. ATYR2810 enhances chemosensitivity and reduces metastasis in highly aggressive TNBC
through repressing aggressiveness-related genes
A Bett i W . B VEGF
etter prognosis Orse prognosis T . .
Less aggrgssive More aggressive ATYR2810  ATYR2810 enhanceBemosensitivityn highlyaggressive

and more mesenchymal TNBC based on breast cancer c

: : _ NRP2 NRPD line, TNBC PDO and PDX stughastroandin vivo(A).

Less Mesenchymal More Mesenchymal ] ] ] o
L1500 AUS65 ; : ;  VEGHNRP2 signaling contributes to the acquisition of
MCF7 HCC1569 HCC38 HCC1806 CAL-120 stemnessandchemoresistencen TNBC. ATYR2810
T47D HCC1954 HCC1937 CAL-51 Hs578T . . .
HCC2218 CTG-0437 CTG-0018  MDA-MB-231 specifically blocks VEGBRP2 signaling and down
} : Hs578T Agressiveness-related gene Agressiveness-related genes . . .
CTG-1019 ng);g et @CSC JEMT genes, ZEB1. OXCR D C d CooemT genes, 7281, CXCRD regulates aggressivenesslated genes including

CSC/EMT markers likEEBland CXCR#b enhance the
chemosensitivityandreducemetastasis of TNBG)(

P1-PDO

Cell line CFAs, Xenograft models, PDOs & PDX models F2-FDO

’ ' Acquisition of Stemness Enhanced Chemosensitivity
Responders & Non-Responders in chemo combo therapy e e — & Reduced Metastasis

Conclusions

A fully humanized antNRP2 antibody, ATYR2810, specifically blocks VERIF2 binding and VE&@#ktlucedNRP2/VEGFR dimerization
ATYR2810 enhancetiemosensitivityof more mesenchymal TNBC cells with enriched NR2&ession.

ATYR2810 increases chemosensitivity of TNBC patienitved organoidgPDOs)n vitro and patientderived xenografts (PDXsh vivo.
ATYR281tnonotherapy reducespontaneous lung metastasia the TNBC MDMB-231xenograft tumormodel.

ATYR28l1@nhancesxhemosensitivityand reduces metastasis highly aggressive TNBC subtydmsrepressingaggressivenesselated genes, such as

CSC/EMT pathway genes including the master regulaBB]l and CXCRWhich is associated with drugesistance andnetastatic potential.
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