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Background: Checkpoint inhibitor (CPI) monotherapies, including pembrolizumab Rationale for IPD Evaluations in Imprime 1: TNBC Cellular IPD Responses and Association with Clinical Benefit

(KEYTRU DA® pembro), avelumab and atezolizumab have demonstrated modest clinical . Pembroll.zumab has been shown to mcrea-se the actlvatlon.of pre-e)-(lstlng exhaysted T cells in highly |mm-unogen|c
cancers like melanoma (PD1+/HLA-DR+ Ki67+ CD8). TNBC is not as immunogenic as melanoma and there is less pre-

A. Whole Blood Gene Expression Profile of RECIST-R vs IPD-Responders

benefit in chemotherapy-relapsed/refractory TNBC patients (pts) with ~5-10% response rate, existing T Cell immunity 10- Whole Blood —
median overall survival (mOS) of 7-9 months, and 1 year OS ~37-40%. TNBC, although more * In TNBC, the challenge is to inspire T cell immunity. Robust innate immune activation is key to inducing anti-tumor T cell - Bl RECIST-R
immunogenic relative to the other breast cancer subtypes, is also the most heterogenous, responses _ - 1 IPD-R
resulting in substantial variability in immune responses. There is a dire need for Soiatic Rilitation Hisaisnces cbssre I Siomas o B0as ifortonial pelis O 3- I RECIST/IPD-NR
immunotherapeutic agents that could consistently induce anti-cancer immune responses. g o0t T2 O T D N e S S“_J
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Methods: The primary analyses of our Phase 2 study (NCT02981303; collaboration with Merck § 10 é 6- **** -
& Co., Inc.) in 44 (intent-to-treat) chemotherapy-refractory/relapsed TNBC pts treated with § 1 haavtvl:f:;%legal" =2
Imprime PGG (Imprime), a novel yeast derived, Dectin-1 agonist B-glucan PAMP in § o1 13 e
combination with pembro has shown enhanced disease control rate (25%, N=11;1 CR, 6 PR g 0.01 L. ; . %
and 4 SD>24 weeks), 12-month OS rate (57.3%) and increased mOS (16.6 months) vs the Agf L * st sk 3k s ok ok * .
respective endpoints in Keynote086 pts treated with pembro alone. As part of exploratory & @ 2 X * *
translational objectives, peripheral blood from pts receiving the combination in 3-week cycles % N I O O T S mep N I .
were collected at various time points. Results from serum and cellular oA lovels o
immunopharacodynamic (IPD) evaluations from 41 pts are presented. _ _ I I I I I
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Results: Peak levels of serum circulating immune complexes (~3 to 22-fold) and complement
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protein SC5b-9 (~1.4 to 41-fold) in stage 1 pts provided evidence for Imprime-anti beta glucan Pl okines/Chemokines Serum and Cellular

IFNg GZMA GZMB GZMK CD3D CD3E IL2RA NKG7 CCR5 (CD8&83

antibody immune complex formation. A significant increase in the frequency of HLA-DR+ IPD Evaluations in B. Increased Frequency of Myeloid Cells/Classical Monocytes C. Monocyte Activation Marker CD86
myeloid cells was observed in the overall population (up to 7.4-fold). In pts showing disease — Imprime 1: TNBC ALL Subiects RECIST Resoonce Landrark S 12 month RECIST Response Landmark OS 12 month
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1. Imprime PGG: 1,3-1,6 B-glucan isolated from Saccharomyces 0- MIP-1B Fotaxi Figure 6. Changes in IPD responses are associated RECIST response and enhanced OS. (A) Expression of several innate and adaptive immune
* A “non-self danger” signal TNFE‘M_CSF RANT,;LS'mA response gens were evaluated by QuantiGene technology. RNA was isolated from human whole blood by PAXgene Blood RNA kit. Gene expression
* A Pathogen-Associated Molecular Pattern (PAMP) Figure 2. Imprime and pembrolizumab dosing resulted in several innate and adaptive immune activating pharmacodynamic Values were normalized to the housekeeping genes and show-n here is the max fold-change of ’-che genes with >1.5-fold increas.e above.pre-Cl.
2. Imprime PGG forms an immune complex changes that generally peaked between cycle 1 and cycle 2. We explored peripheral blood changes at pre-dose and end of RECIST-R (N.=7), IPD-R (N=16), IPD-NR (N=24). (B) PBMC were isolated from whole blood of patients at pre-dos? and EOI of v§r|ous dos-mg cycles.
- Anti-B glucan antibodies (ABA) (IgG2a) infusion (EOI) of Cycles 1, 2, 3, 4, 5, 6, and beyond. The peak IPD responses are observed between cycles 1 and 2. (A) Total myeloid cells (HLA-DR+) and classical monocytes (CD14+ CD16-) were measured as percentage of CD45+ immune cells in the peripheral blood
o Iz:f:ttfsrzle:qt;i: (t?iczn;)arker Maximum fold-increase in serum levels of free ABA, CIC, and complement-activation product SC5b-9 measured at cycle 2 EOI by flow cytometry. The average max fQId-change occurring at pre-dos.e C2/C6 over baseline (pre-C1) is plotted. (C) CD86 expression on the different
P g by ELISA, in the first 12 subjects (B) Total complement, as measured by CH50 is increased over after weekly dosing with Monocyte subsets within PBMC, classical monocytes (CD14+ CD16-), mtermedla?te monocytes (CD14+CD16+), ar?d non-cla55|FaI monocytes (CD14-
Monocyte 3. Immune Complex binds Dectin and Co-Receptors Imprime in a representative subject. (C) Fold increase over C1 in cytokine levels measured at cycles 1-2 EOl by Luminex in a CD16+).were measured by flow cytomgtry. The average max fold change occurring at pre-dose C2/C6 over baseline (pre-C1) is plotted. (D) CD86
|\D/|aC;0_Ft>_h Immune complex is “active” drug representative subject (103102) expression on total DC (CD11c+), classical DC (CD1c+), inflammatory or monocyte-derived DC (CD16+) were measured by flow cytometry. The
NZ:tr;" average max fold-change occurring at pre-dose C2/C6 over baseline (pre-C1) is plotted. (E) T cells and frequency of PD1+/HLA-DR+ Ki67+ CD8 T as a
¢ 1. Innate Immune Cell Activation Imprime Binds to Monocytes and Dendritic Cells, Evidence for Ta rget Engagement percentage of total CD8 T cells were analyzed by flow cytometry. The average max fold-change occurring at pre-dose C2/C6 over baseline (pre-C1) is
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IPD Responders vs RECIST Responders
Study Schema Stage 1 = 12 pts 0 o 0. * Robust innate and adaptive immune responses were observed in RECIST responders
ol o a0 a0 o o0 a0 e e * Some of these immunological responses were also observed in subjects who did not have RECIST responses but survived longer
A l Binding: Cross-presenting * In order to delineate the immunological responses that best associated with increased overall survival, the subjects were stratified as ‘IPD
[ patients ] Imprime PGG 4 mg/kg Binding: Classical (CD1c*) DC (CD141+*) DC Dectin-1: Total DC responders (IPD-R)’ and ‘IPD non-responders (IPD-NR)’ based on several of the innate and adaptive immune activation parameters:
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A Increase in CH50 B Cytokine/Chemokine Production
Treatment Promotes a Shift from the ImmunosuPpress“’e M2 State (Pmk) _ > [ SD<24wks+PD ] — Sta/ble Disease Figure 7. Imprime-mediated IPD effects mark patients with enhanced OS and PFS. (A) CH50, measure of activation of the classical complement
toward the M1 State (Green) RECIST D 2o : T ] W Progressive Disease pathway is measured in serum collected at pre-dose and end of infusion (EOI) of various dosing cycles using commercial EIA kits. Analyses of
Pre-Treatment On-Treatment (6 weeks) Response o S 100- . * longitudinal blood samples from patients showed that a subset of patients had elevated CH50 as early as C2 (three weeks of treatment). Data shown
§1-5' go ] represent a 1.3X or greater increase in CH50 vs baseline pre-treatment. (B) CD86 expression on classical monocytes (CD14+ CD16-) was measured by
5. —— 5 ] T flow cytometry. Analyses of longitudinal blood samples from patients showed that a subset of patients had increased CD86 expression as early as C2
(!; % 104 (three weeks of treatment). Data shown represent a 1.25X or greater increase in CD86 expression vs baseline pre-treatment. (C-D) PBMC were
%ms- x ] stained with markers for T cells and frequency of PD1+/HLA-DR+ Ki67+ CD8 T as a percentage of total CD8 T cells were analyzed by flow cytometry.
= . = Analyses of longitudinal blood samples from patients showed that a subset of patients had increased percentage of activated T cells as early as C2
' & N (three weeks of treatment). Data shown in (C) represent a 1.5X or greater increase in PD1+/HLA-DR+ Ki67+ CD8 T vs baseline pre-treatment. Data
© MCP-1 MIP-la MIP-1f RANTES ~ MIG —IP-10 ITAC shown in (D) represent a 2X or greater increase in PD1+/HLA-DR+ Ki67+ CD8 T vs baseline pre-treatment.
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S 051 S 401 * Treatment with Imprime (in combination with pembrolizumab) elicits peripheral innate immune-activating
| . | = S o immunopharmacodynamic changes including complement activity, select chemokine production, increased myeloid
Figure 1. mTNBC patient 109128. The pre-treatment tumor sample shows continuous sheets of tumor cells with T s y i  ual BN cells, and phenotypic activation of monocytes and DC. These activities have been previously evident in pre-clinical
predominant M2 (CD206, pink) myeloid character. On-treatment, the tumor is evident as smaller nests of white R & "TMCP1 MIPle MIP1p RANTES MIG  IP-10  ITAC i del Il as healthv h | d onlv with | :
cells and necrotic tumor cells. Especially evident surrounding the central lesion are infiltrating myeloid cells that efficacy tumor moadels as well as healtny human volunteers treated only with Imprime.

Figure 5. Increase in complement function measured by CH50 and chemokine/cytokine production associated with both
RECIST response and enhanced overall survival. (A and C) CH50, a marker of classical complement pathway activation, is
measured in serum collected at pre-dose and end of infusion (EOI) of various dosing cycles using commercial enzyme

* Anincrease in activated CD8 T cells was also observed in many patients (n =16). Since TNBC is not as immunogenic as
other cancers like melanoma and there is less pre-existing T Cell immunity, robust innate immune activation may be

are in the desired M1 state (CD80+). The ratio of M1:M2 cells on treatment increased ~40 fold vs pre-treatment
as quantitated using the Perkin Elmer Vectra 3.0 system.

A k I d immunoassay (EIA) kits. Shown here are bars representing the average maximum fold-change (occurring approximately key to In.ducmg.antl-tumo!‘ T cell r_eSponseS' . . . o o .
cKknowie ge me ntS between C2 to C6) over pre-C1 are shown. (B and D) Chemokine/cytokine levels in serum collected at EOI of various dosing * Concomitant with the peripheral immunological responses, the tumor biopsies showed a significant infiltration of
E E cycles are measured using commercial multiplex Luminex assays. Shown here are bars representing the average max fold- activated myeloid and T cells.

change over baseline . The maximum change was typically observed at C2. *P<0.05, **P<0.005.
RECIST: CR + PR + SD>24 wks (N=11); SD<24 wks + PD (N=31)
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* The strong association between the clinical responses and the innate/adaptive immune responses are suggestive of
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interplay between the therapeutic mechanisms of Imprime and pembrolizumab.




