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. Background . studyDesign

ICOS is a costimulatory molecule upregulated on activated T cells. Vopratelimab (JTX-2011) is an IgG1 ICOS agonist monoclonal antibody that leads to activation and proliferation of primed CD4 T effector : _ : :
cells. In the Phase 1/2 ICONIC trial (NCT02904226), vopratelimab was found to be safe and well tolerated as monotherapy and in combination with nivolumab in subjects with advanced solid tumors (Yap Kev Obiect Figure 5: EMERGE Study Sequences Therapies at Two Different Dose
2018). Emergence of peripheral blood ICOS High (hi) CD4 T effector cells following treatment with vopratelimab +/- nivolumab was associated with improved response rate, PFS, and OS (Figure 1). The ey jectives Levels of Vopratelimab to Maximize ICOS Induction of ICOS hi CD4 T

ICOS hi CD4 T cells from responding subjects have been shown to be Tbet+, cycling, express perforin and granzyme, and show clonal expansion of TCR found in matched archival tumors (Harvey 2019). Primary Objective Effector Cells
Emergence of these ICOS hi cells has not been observed with PD-1/PD-L1 inhibitors (Hanson 2018). Ipilimumab, on the other hand, has been demonstrated to induce ICOS hi CD4 T cells, with sustained « Evaluate the efficacy, as measured by overall response rate

levels associated with improved outcomes (Carthon 2010). (ORR), following treatment with vopratelimab administered in

Ex vivo antigen recall studies (Hanson 2018) showed that soluble vopratelimab stimulated a polyfunctional cytokine response only in CD4 T cells that were ICOS hi, further supporting the hypothesis that sequence with ipilimumab in subjects with NSCLC or urothelial
vopratelimab induces activation and proliferation of CD4 T effector cells only after an initial priming event induces an ICOS hi CD4 T cell phenotype (Figure 2). Additionally, vopratelimab does not cause the cancer Ipi vopratelimab Ipi vopratelimab Ipi vopratelimab Ipi vopratelimab  vopratelimab vopratelimab

depletion of any T cell subsets from subjects (Hanson 2018).

The study drugs in the EMERGE trial are sequenced: ipilimumab is administered first to lower the threshold for priming and induce ICOS hi CD4 T cells, followed by vopratelimab to proliferate, expand and
maintain ICOS hi CD4 T cells. This may lead to an increased clinical benefit by a mechanism independent of PD1-L1 inhibition. « Evaluate the safety and tolerability of vopratelimab in sequence
with ipilimumab

Evaluate the PK of vopratelimab and ipilimumab

St dy Ra-t]gn-;]]@ Evaluate the emergence of anti-drug antibodies and neutralizing
hay antibodies against vopratelimab and ipilimumab ]w]ary
Figure 1: ICONIC Trial: Survival Benefit for Subjects who Figure 3: In Preclinical Models, Continuous Saturation of ICOS Results in Evaluate the efficacy, as measured by tumor reduction in target -

Develop ICOS hi CD4 T Cell Populations* Reduced Activity ESIOmE), EUEnen of MEeponee, ClEeess coniel [Eie, |Enamens « Vopratelimab demonstrated a survival benefit the ICONIC study in subjects
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- Mouse3 vopratelimab dose regimens Vopratelimab leads to activation and proliferation of ICOS hi CD4 T cells
The EMERGE dosing sequence is designed to prime new T cells with up to 4

20+

Secondary Objectives Figure 5: Vopratelimab will be administered in sequence with ipilimumab. Up to 4 doses of ipilimumab
are allowed on study, as tolerated. Ipilimumab is administered on C1D1 to induce ICOS hi CD4 T cells
followed by vopratelimab to bind to, expand, and sustain ICOS hi CD4 T cell

Additionally, administering vopratelimab in a pulsatile manner at a lower dose with longer dosing interval may improve clinical benefit. population(s). Vopratelimab doses and interval are intended to achieve pulsatile dosing.
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0123456789101M1213115161718| | | ﬁ%i:;ﬁ'; 0246 8101214161820 22 24 26 28 30 32 34 Figure 3. A-B) Ability of vopratelimab to induce proliferation of CD4 T cells was assessed in vitro on isolated CD4 T cells from four healthy models (In vitro and In VIVO)

Time (months) Time (months) donors (A) or naive B6 mice (B). Isolated CD4 T cells were labeled with CFSE and stimulated with suboptimal anti-CD3 and vopratelimab - Prior treatment with standard of - No prior e therapies Continuous Saturation in SUbjeCtS was Observed throughout the dOSG

for 72 hours. Following the incubation, degree of proliferation was assessed by flow cytometry. Data are mean +/- SD at each ] . )
*Subset of 50 subjects with evaluable blood samples and tumor measurements; central radiology review for PFS, local radiology review for OS; data cut August 19, 2019 concentration tested. A hook effect, Signaling loss of activity at hlgh concentrations was demonstrated. Vertical dashed lines indicate care in the metaStatIC Settlng, W|th|n the t|meframes SpeC|f|ed CyCIe a‘t 0.3 mg/kg dose |eve| and may result In SUbOptlmaI T Ce” aCtIVIty

Figure 1: In an ICONIC subset retrospective analysis of 50 subjects with evaluable blood samples, subjects with concentration range above which target saturation was observed. C) Ability of vopratelimab to induce activation of Jurkat-ICOS reporter including: b6|OW, or Ongoing toxicity from Pulsed dosing W||| a”OW for a period Of receptor satu ration followed by a

emergence of ICOS hi CD4 T cells had improved response, PFS, and OS compared to subjects without cells was assessed. D) Monotherapy dose-respo_nse_ a_sse_ssment of mouse versio_n of vopratelimab was performed in the SA1/N or B16- . a PD-1/PD-L1 inhibitor for at _ .
SIY dels. The f f f d d f 110 : > : . . . . .

tumor models e frequency of tumor free mice is indicated out of a tota mice per group prior therapy Grade 1 perlod Of time in WhICh the receptors beC()me avallable and receptor

either concurrent with a orior to C1D1 occupancy falls below the level of signaling saturation, allowing T cells to

emergence of this pharmacodynamic biomarker.
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100 ggsoetﬂéfa']r:;”’ PR Anti-CTLA-4 or anti-ICOS at a longer dosing interval than was used in the ICONIC study. Two doses
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Figure 3. PBMCs from healthy donors were stimulated to induce an ICOS hi CD4 population using tetanus toxoid as a Complete rest period treated with surgery or radiation monitor), requiring SyStemiC iild\:::jrls:. 2:;:; I\:Ae:tllgaﬁ:z:cé#soiz;;ii oK e Lo S K G oo A Bt S5, ko O £ Rt

model recall antigen (representative plot in inset). Following 24hr of stimulation, cells were washed to remove stimulus and : - - L - - - . . - .-
rest the CD4 Tgcellg Ip:ollowin W&E)shin solu)ble Vo ra?elimab was added, and intracellular cytokine production was Figure 4. Target engagement was measured on peripheral blood CD4 T cells following administration of vopratelimab to subjects at No prior whole brain radiation Immunosuppressive therapy T.Y. Seiwert, K.P. Papadopoulos, E. Hooper, C.J. Harvey, A Hanson, S. Lacey, R. McComb, C. Hart, H. Laken, T. McClure and E. Trehu. Improved

dbv f ' ol 9 6h 9, bation | E  brefeldi ’A H 2018 P three different dose levels given géw. Data shown are mean = SD. Saturation of signaling was determined by assessing the Progression-Free and Overall Survival (PFS/OS) in Patients (pts) with Emergence of JTX-2011 (vopratelimab) Associated Biomarker (ICOS high
assessed by flow cytometry following 6hr incubation in the presence of brefeldin A. (Hanson, ) vopratelimab dose-response relationship with AKT phosphorylation CD4 T cells) on the ICONIC Trial. AACR Meeting Abstract #CT189, 2019.
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Figure 2: Vopratelimab Leads to Activation and Proliferation of Figure 4: Vopratelimab Dosing Is Being Optimized to Result in Pulsed
Induced ICOS hi CD4 T Cells in Vitro Periods of Target Engagement, Which May Enhance Agonist Activity
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