Response and clinical benefit assessment of the combination of the Dectin-1 agonist Imprime PGG and anti-PD-1 pembrolizumab in chemotherapy-
resistant metastatic triple negative breast cancer (TNBC)
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with many types of cancer. To date, chemo-refractory, metastatic TNBC pts have realized only limited clinical benefit from ICl *  Histologically or cytologically confirmed diagnosis of metastatic/ stage IV TNBC % (N=58) % (N=94) % (N=170) % (N=44%) IMPRIME 1 Tumor BIOpSY Analyses. Liver Metastasis
monotherapy with ORR of ~5-6%, median overall survival (OS) ~9 months and 1 year OS rates ~37-40%. Such limited benefit > 1 prior li . . .
’ * >1 prior line of chemotherapy after the diagnosis of metastatic TNBC (mTNBC . i .
may reflect a poor underlying immune response with inadequate T cell responses in these pts. Combining ICls with innate P ) S Py g" ( ) Overall Response Rate (ORR) 52 6.4 5.3 15.9 On-Treatment 6 WeekS 3 3 o000 5 1007
immune modulators may provide a promising approach to initiating an immune response in these pts. Imprime PGG * No prior checkpoint inhibitor therapy (CPI-naive) Stable Disease (SD) 26.0 13.0 18 38.6 ' g ; 1000 5 a
(Imprime) is a novel, systemically-delivered Dectin Receptor agonist that, mechanistically, activates the innate immune system * ECOG status 0-1 g 10 8 oo .
to reprogram the immunosuppressive tumor microenvironment to stimulate antigen-specific T cell activation. In preclinical * Irrespective of PD-L1 status Progressive Disease (PD) 65.0 64.0 60.6 40.9 2 100 E 0 2
cancgr models, I.mprime sjgnificantly gnhances the anti-c@ancer efficacy of ICI 'therapy. Accqrdingly, Imprime is c.urrently being R Baseline anti-beta glucan antibody (ABA) levels > 20mcg/ml g 10 é 1 % 40+
studied in combination with pembrolizumab (KEYTRUDA", pembro), a humanized mAb against PD-1, in a Ph2 trial Sinale arm. Combination studv — Each Cvcle = 21 Davs 2 1 = / E 20-
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Methods: An open-label, Simon 2 stage study design was employed (12 pts in Stage 1; 32 pts in Stage 2) with full enrollment *  Pembrolizumab administered by IV infusion 200mg, q3W - CR+PR+SD any time 31.2 194 23.3 54.5 = & & Qi\“g' Q..\ﬁ‘@ q:*é& +(\“° q:*® éﬁ“ q:&e Q*(\‘\ Qﬁ‘ g-_\.®
completed Nov. 2018. Pts received Imprime (4 mg/kg IV days 1, 8, 15 of each 3-week cycle) + pembro 200 mg on D1 of each Clinical Endpoints: - CR+PR+SD = 24 weeks NR 10.0 76 25.0 Q@Q* 009‘* & & & & € € Q€ o~
cycle. CT scans were obtained at baseline and every 6 weeks thereafter until disease progression. Primary endpoints were . 1° endooint - ORR by RECIST v1.1 and safet : Time Point Time Point Time Point
ORR and safety. Secondary endpoints included PFS and OS. Biopsies and blood samples were collected to explore immune - P tarti fty " c ) th y q 6 K il di )
activation in tumor tissue and peripheral blood. ) scans starting a er. Wf’e > Ontherapy and every b Weeks until disease progression Median Overall Survival (mos) 92 73 90 16.4* Breast Patients shown in Pink, Melanoma Patients shown in Black. Myeloid and T cell
» 2°/ exploratory endpoints included OS, PFS and DCR Overall Survival Rate (%) activation indices reflect cell infiltration and activation (CD80/CD206 for myeloid
Results: Data presented here are from a primary ar?aIyS|s when all patlent.s have been enrolled anq through at least 12 weeks Translational Endpoints- Imnmune Activation 0 activation-M1 state, CD3+/Ki67/GranzymeB for T cell activation) as a composite measure.
on therapy (2 CT scans/tumor as§essments). In the intent-to-treat population '(N=44; median duration of follow-up of 19.1 «  Tumor biopsies- preTx and 6 weeks on Tx (immunofluorescence) - 6 month NR 60.0 69.7 76.8 Each bar represents a single patient pre- and on-treatment (6 weeks). All quantitation
months as of 11/11/2019), confirmed ORR was 15.9% (1 CR, 6 PRs). Stable disease (SD) >12 wks as best response was . ioheral Blood | le 1 le 2 | 9 th =50 0* 44 0 500 £ d usi he Perkin El vV 30i . Th d h
observed in nearly 40% of pts (17/44). Four of these 17 were stable for=24 wks. OS at 1 year are 57.6% with median OS Peripheral Blood Samples (Pre-cycle 1, Pre-cycle 2, Pre-cycle 6) -9 mon . . . 69.6 performed using the er_ In me.r ectra 3.0 imaging system. These data represent the
currently at 16.4 months by K-M estimation (95% Cl, 11.1 — 23.9 mos). A majority of pts (62.5%) showed target lesion (TL) - 12 month 371 37.0 39.8 57.6 total number of tumor biopsy pairs (pre and on-Tx) collected.
reduction or stabjlization. Treatmept discontinu.ation due to. progression gftgn (22/41, 53.7%) rgsultgd frpm new lesions (NL), ¢ Data presented in this poster are primary data. IMPRIME1 is ongoing. CR = Confirmed Complete Responder, PR = Confirmed Partial Responder, NR = Not Reported, #- ITT population, n = IMPRIME 1 Peri h eral B| 00 d An aI ses
or non-térget lesion (NTL) progression, even while target lesions were shr.mkmg or stéble. Pts Wlt.h thls mixed response pattern & This trial also included a cohort of metastatic melanoma patients post-CPI therapy. 44 patients, 2 not evaluable for response. Latest IMPRIME 1 data from July 9, 2019. * Median follow-up time 19.1 P Y
shc'>wed increased overall surv.lval. Specifically, enhanced OS was evident in pts showing a reduction in 1) any of their target months, **Estimated from reported median OS, 2 Keynote-086 Adams et al., 2018- Merck, ® PCD4989g Emens et al., Overall Survival by Increased CD86 on Monocytes Overall Survival by T Cell Activation in Periphery
lesions (HR 0.33; p=0.015), 2) in total tumor burden >10% at 12 wks (HR 0.14, p=0.001); or, 3) total tumor burden below 2019- Genentech , cJavelin Dirix et al., 2018- Pfizer i 104
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profound infiltration of activated myeloid and T cells into tumor tissue after 6 wks of therapy. Pts at baseline were largely . . 08 mos - 728 days 08 I
devoid of activated T cells. However, a significant fraction of pts (16/44) showed activated T cells as early as 3 wks on therapy 100- T Reason for Discontinuation (N) IM PRI M E 1 Kaplan-Meler Ove ra" SU rV|va| PIOt Lyear 05 - #8.2% 1.3;,(7)2%13.4%
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Conclusion: The combination of Imprime and pembro showed promising response rates and overall survival in chemo- [T} T Target Lesion (13) 1 —
refractory metastatic TNBC. Biopsy analyses consistently revealed activation of both myeloid and T cells with extensive 72) 60~ gigc:i[apg;:‘t’?i‘)'gat"' Decision (3) 0.8 : IR 02 Yo (v225) 02- —
infiltration into tumor tissue. Examination of response patterns and clinical benefit revealed extended OS even in pts not 8 40- + Still On Therapy (3) T :{ncreas;d E[:;S% o I(V:igoocgfsg Comrom el fncreased /:ithivoatze:(TCgI(I)so n g};e/riglhgrggom) . (N-=16)
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/NTLs. These data suggest that clinical benefit from the combination of Imprime and ICI therapy may not be adequately E 20 B BB BB K T s > 0.6 Survival -Median Survival - ' o }
assessed using standard RECIST v1.1 and suggest a modified RECIST criteria might better determine clinical benefit of such a e :§ 76.8% -9 Month ~:16.4 months 1 patient.did not have blood avaiiabla for assessment of COB6 on manacytes " patient did not have blood available for assessment of T Cell D
combination. Y 0- = 1 Sgg‘g:)’/a’:_ Peripheral blood from patients on IMPRIME 1 was taken at pre-cycle 2 (week 3) and pre-cycle 6 (week 15). Left panel:
(] I = e CEF Longitudinal blood samples from patients were collected and analyzed for CD86 expression on classical monocytes.
(@) -20- T ok 0.4 — 1 Year -- AR R B - Tumor biopsies were taken from patients pre-treatment and again 6 weeks on treatment. Tumor 8 P P . . y . P . Y
- - I - c reereesesesesesesebesertrtsatatetetebesesesartase sttt et esesesese st sesesesesesesanarsrsesesesesies Kananans . : s val L sambles were assessed by immunofluorescence using the Perkin Elmer Vectra 3.0 svstem for the Data shown represent a 1.25X or greater increase in CD86 expression vs baseline pre-treatment- an Imprime-
I m p rl m e PG G ° a N Ove I n n ate I m m u n e ACtlvatO r © 40_ & A ] UN'Xa T - P ] ) y , g ) i y. mediated Immunopharmacodynamic (IPD) response . Overall survival was evaluated by Kaplan-Meier for those
R - 57.6% A .. : markers shown in the insets. These images were taken from the same liver metastasis. A- L . . : _
0.2 ' pedian Follow-Up 719.7 months 18 Month : Staining for Imprime+ Myeloid cells. B- Staining for M2 (pink, CD206) and M1 (green, CD80) showing increased CD86 on monocytes at either pre-cycle 2 or 6. Sample not available from 1 patient. Note: N = 18
o -60- ; —uD- ; : . i ! ! for those with increased activated T cells.
- I o )| reported median follow-up: Survival : markers. C- Staining for PD-L1 (red) in the tumor bed. D- Activated CD8 (green) and CD4 (red) T . . . . . . .
lgG ABA g Complement opsonin 1. Imprime PGG forms an immune complex 0 0 Keynote-086 = 9.6 months ) 37.4%  CTTTTTTTTTTTTTTTeY lls in th bed after IMPRIME 1 th Note: i< evid ! Right Panel: CD8 T cell activation is associated with benefit from pembrolizumab. Activated CD8 T cells (PD1+/HLA-
Y ) L Q -80- Each bar represents and individual patient. 4 additional patients with non- 0.0 Dotted lines = 95% confidence interval cells In the tumor bed after therapy. Note: on treatment, tumor is evident as sma DR+/KI67+) were assessed on treatment by flow cytometry. Data shown represent > 2X increase in CD8 T cells vs
» Anti-B glucan antibodies (ABA) m I R . At - T T T T T T T T } : . . Y Y Yy p
evaluable target lesions are not shown here. These patients discontinued for tumor cell clusters vs the large tumor sheets pre-treatment. This patient started therapy with 3 . . . N oy .
- . . . . e ero . ) - (0] 200 400 600 800 . . baseline pre-treatment. Sample not available from 1 patient. Note: N = 16 for those with increased activated T cells.
patient selection biomarker, identifies ~50% of patients -100- R Newlesions(2), Clinical PD (1), and Adverse Event (1). Data from 11.12.15. liver metastases, 2 breast metastases and bone metastases. She remained on therapy > 500
X : OS Censor Days . r e ) ; ) Baseline samples showed very limited evidence for activated T cells in these mTNBC patients.
Complement fragment (iC3b) ] days and is now without evidence for any liver metastases.
2. Immune Complex binds Dectin-1 and Co-Receptors Patients At Risk: 44 42 37 36 3129 29 26 22 19 156 10 7 5 4 4 3 3 3

*  Thisimmune complex is the “active” drug

3. Innate Immune Cell Activation
* Alleviates immunosuppression
— Promotes shift from immunosuppressive “M2” state

motes i . IMPRIME 1 Subgroup Analyses of Overall Survival IMPRIME 1 Study Summary J

- Activates antigen presenting cells A Overall Survival by Reduction in Any Target Lesions B Overall Survival by Reduction in Tumor Burden of >10% at 12 Weeks € Overall Survival by Tumor Burden Ever Decreased Below Baseline D QS by Discontinuation Reason in Early Progressors 1. Imprime PGG in combination with pembrolizumab shows promising clinical benefit in previously-treated,

Monocyte — Dendritic Cells, M1 APCs 1.0~ No (N=10) . 104 metastatic TNBC patients

Macrop — Increases expression of co-stimulatory CD80, CD86 markers ' No (N=29) : Yes (N=21) 1.0 NL/NTL (N=13) . Across multiole clinical efficacy measures

Dendriti * Increases tumor specific T Cell activation and infiltration Yes (N=30) Yes (N=15) | No (N=19) TL(N=5) p y .

Neutro 0.8 o 0.8 . . Overall Survival, Overall Response and Disease Control Rates

T e 28 186 e, W e e Paatigl mOS — 338 days 2. Cllnlc.al response was e\{ldent as early as 6 weeks on treatment . . |
Evtokikrje Receptor agonist that triggers an integrated anti- 2 06- mOS — 544 days o 06" mOS — 728 days o 064 mOS — 728 days o 06- 1-year 05 - 38.1% 3. A majority of patients discontinued due to appearance of new lesions or increased non-target lesions
ﬁrESTfiﬁ'Zﬁ cancer immune response involving both innate and s 1-year OS - 75.3% = | 1-year OS - 100% 2 1-year OS - 80.0% 2 even while one or more of their target lesions were decreasing or stabilized. Increased overall survival
IFNs adaptive immunity to potentiate the efficacy of @ o @ o mOS - 338 days @ y ’1“3;:;:7 dgssy D o was evident in these patients with “mixed responses” particularly if they had:
int inhibi ' 0S-255d =8 1-year OS — 35.8% 4= - —aa.6% ‘ . . .
checkpoint inhibitor therapy Tvenr S S _ vear H S { mos-120dms | . Reduction in any of their target lesions
o . . 2o ki o . Reduction of tumor burden of 210% at 12 weeks
* Immune checkpoint inhibitor (ICl) monotherapy trials have shown limited clinical | Reduction/Stabilization of any target lesions | Reduction in Total Tumor Burden 210% at 12 weeks | Reduction of Total Tumor Burden below Baseline at any Time . . Reo!uctlor_\ in sum of target Igsuon§ below baseline at any time
benefit in previously treated mTNBC patients (Table 1). 0.0 e5 v5. No HR=0.33 (p=0.015; 95% C1 0.14-0.8) | | 0.0 €5 ¥5. No HR=0.14 (p=0.001; 95% CI 0.04-0.46) | 0| Yesvs:No HR|=0.44(Ip=0.06t|1; 95% C 0.19-[1.05) | | | 0.0 e T 4.  Early progressors who discontinued from new lesions/increased non-target lesions (NL/NTL) showed
. . . . . . 0 200 400 600 800 1000 ' | ‘ | | | ' increased survival compared with those that discontinued from target lesion (TL) increases
* Imprime PGG is a novel, systemically administered DECTIN receptor agonist 0S Censor Days 0 200 40 censor DX 800 1000 0 200 08 Gensor Do 800 1000 OS Censor Days . P ued from target lesion (TL) -
. . . L. . . . y v 5.  Tumor biopsy and peripheral blood analyses showed significant immune infiltration and activation at
° Imprlme PGG'mEdlatEd Innate activation reqU|res Antl'Beta Glucan Ant|b0dy (ABA) *4 patients did not have target lesion assessments while on therapy *4 patients did not have target lesion assessments while on therapy tumor site and in the periphery of IMPRIME-1 patients Patients with peripheral activation of my6|0|d
Imprime PGG reprograms the immunosuppressive tumor microenvironment Kaplan-Meier analyses of overall survival were performed on various subsets of patients. A- Overall survival of patients grouped by whether any of their target lesions showed a reduction from baseline (”Yes”) or not (“No”) at any point since the initiation of therapy. and T cells had significantly greater overall survival compared to those who do not
* Imprime PGG activates antigen presenting cells Note: 4 patients did not receive any CT scans or tumor assessments after initiation of therapy. B- Overall survival of patients grouped by whether their sum of total target lesions (“tumor burden”) was decreased by >10% at 12 weeks (“Yes”) or not (“No”). This analysis
* Imprime PGG elicits increased anti-cancer T cell responses i(;\;:lu]:jz;:t;early p;rcigresscg; (progrfe;sév;ydi;ease, PD,. as be:t;\)verall response REFIST vlzlr)] inlt)ll/e “No” sm;bg;oupc.l Those patileznts wEo(w\?re stiILon the)ralpy athlz week-s putlfiddr}?t show a >.10|°/? dfecreas? iE tur\r{wor bu;den (a ?:ﬁsgtozf theo’;)NlOS”grgtgg, ON;E.;,)chag med”ian These data support the continued development of Imprime PGG with pembrolizumab for previously-treated
.. ] . o ays and 1 year OS rate of 66.7%. A comparison of these patients to patients with >10% tumor burden decrease at 12 weeks (“Yes” subgroup) also shows statistically different survival in favor of the “Yes” subgroup .02, p=0. .05-0.76). C- Overa mTNBC patients and suggest a modified RECIST criteria may be more appropriate for tumor assessment due to

* In precllnlcal tumor models, Imprime PGG enhances the eff'cacy of ICI monOtherapy survival of patients grouped by whether their sum of the target lesions (“tumor burden”) ever decreased below its original baseline at any point since initiation of therapy. Note: 4 patients did not receive any CT scans or tumor assessments after initiation of therapy. D- the “mixed” nature of responses observed.

Overall survival of early progressor patients (PD as best response by RECIST v1.1) grouped by whether they discontinued therapy due to presence of new lesions or increased non-target lesions ("NL/NTL”) or due to increased sum of target lesions (“TL”).



