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Abstract Phase 1 Trial Schema (NCT04902040) Clinical Response to Triple Combination

Background

20 - Systemic abscopal response seen comparing

. - L . . - . < Cycle 1 s = Cycle 2-Cycle N : \
Plinabulin is a selective immunomodulating microtubule-binding agent that exerts direct Eligibility: % . RTstatD1 (350 O & 0 baseline and C3D1 for one patient
anti-cancer activity as a single agent, as well as enhancing the immune response,  Any cancer w/ progression . . 1 - Plinabulin 3-6 hr after * Plinabulin C2D1-CxD1 - —~—
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primarily by inducing dendritic cell (DC) maturation and T-cell activation. Radiation can  on prior SOC anti-PD-1/PD-L1 ¢ i qex lesion nt-FPL-1/FD- = :
liberate local antigen release, and when coupled to dendritic cell maturation, can  29°™ e _ ' 5% oo
potentiate systemic immunity with immune checkpoint blockade, even in the  Must have at least one site to - Plinabulin on day 4 : g;;’;;‘g‘;'?ngéfﬂ;gﬁ')CSD1 o 20 ®
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immunotherapy refractory setting. We set out to test this hypothesis preclinically and b?t;featiﬂ with Ft” tf’-'":d b'fiPSM | T ‘l‘ T . Blood draws D1 odd courses O &£-30 ¢
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clinically in a phase | basket study in immunotherapy refractory cancers. to assess response outside of - i{ | e EE"‘O
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In vitro assays involved combining plinabulin with radiation in different timings before ¢\ p o = W) .| ©OFPD aSDEPR
and after radiation. DC activation was assessed with flow cytometry evaluating open label, single-center

CD80/CD86/MHC-II expression. Using syngeneic TSA breast cancer model, we

irradiated tumors with 8Gy x 3, and treated them with or without plinabulin and/or aPD1.
We initiated an open-label, single-center, phase | study to evaluate the safety of
plinabulin in combination with radiation and immunotherapy in patients with select
advanced malignancies and a majority had progressed on PD-1, PD-L1 and/or CTLA-4
targeted antibodies (NCT04902040).

70
Phase |Ib RT 1 11 16 10 18 30 27 19 29 25

3+3 design, DLT w/in 30 days . _
\l J;/ \.*I"
e )

. )@ . )e
o 1a LDy e

Patient Number

m——fp Blood Draws
—) BiOpsies
gy Plinabulin

Peripheral DC and Monocyte Phenotypic Changes

Results A. i #mDC #m*DC B. %pDC CCR7 %pDC CCR7
In SP37A3 and XS106 DC lines, we found that DC maturation was enhanced by Pri Obiecti o B 05 ...t g0 ¥
combining radiation with plinabulin, particularly when radiation was added 3-6 hours rimary jectives ?,§ 7 g§ ° . 17 !
prior to plinabulin, but not when plinabulin was added first before radiation. In the TSA To assess the safety and tolerability of plinabulin when administered in combination with a gg -10- gg -50- Y S é 2
model, there were minimal anti-tumoral effects with aPD1 alone, plinabulin alone, and radiation/immunotherapy regimen in subjects with select advanced solid malignancies after °8 & 28 — f £ 0 T - t
aPD1+plinabulin. However, ftriple therapy triggered a stronger abscopal effect than progression on anti-PD-1/PD-L1 mAb | 1\ 00 | . | |
irradiation plus aPD1. The percentage of CD8+ T cells and CD86+ DCs in the tumor ° To assess the objective tumor response rate (ORR) (complete response + partial response) C1D1 C1D4 PD PR+SD ciD1  C1D4 PD PR+SD
were significantly increased in the triple combination group that were not seen for the
monotherapy or bimodal therapy groups (p<0.05, Dunnett’s test). In addition, we Secondary Objectives C. #mDC CD40 #mDC CD80 #mDC CD83 #mDC CD86
initiated a phase | trial testing the triple combination approach and have enrolled six o5 02 1 . 02 — N
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received at least 3 cycles with no dose-limiting toxicities. Per RECIST criteria, there ° 10 determine progression-free survival (PFS) &g 021 | ° o01d [ T q0d = l
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were 8 responders and 2 non-responders. In responders, whole blood analyses indicate S8 6 I XS T 04" T
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markers (CD40/CD80/CD83/CD86), increased CCR7 expression on plasmacytoid DC | Exploratqry ijectlves o0 PRisD R e e r PD PR +SD
(pDC), and monocyte shift from classical to inflammatory phenotype. Single-cell ° Immune repertoire TCR sequencing change in peripheral blood
RNAseq analysis of tumor biopsies at pre/post treatment indicates activation of a GEF- ~  \mmune phenotypes in tumor tissue, including DC, T cells, TAMs, pre and post treatment D % Classical Mo % Inflamm Mo % Classical Mo % Inflamm Mo
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H1-dependent immune signature in subtypes of DCs and monocyte-derived . pendritic cell activation in peripheral blood 0 o jg .
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Plinabulin in combination with radiation and immune checkpoint inhibitor (ICl) was able Eligibility ﬁ.§ 05 10- ,
to induce systemic immune response in immunotherapy-refractory tumors, possibly by e 18 y & ad v 0 -=t=---------
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enhancing the coactivation of DCs to generate a systemic immune response. «  Subjects must have one of several like histologically or cytologically confirmed malignant cib1 - c1b4 cib1 - c1b4 PO PR+SD PO PR+SD

) ] neoplasms (non-small cell lung cancer, small cell lung cancer, renal cell cancer, bladder cancer,
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Halimeda copiosa

progressed on previous anti-PD-1/PD-L1 mADb treatment +/- chemotherapy or anti-CTLA4 requiring
further treatment.
« Atleast one lesion is amenable to radiation
« At least one additional non-contiguous lesion that has not been irradiated amenable to
radiographic evaluation
- F’@%\ e  Have measurable disease based on immune-related response criteria (irRECIST).
/ o / « Tissue must be newly obtained as a core needle biopsy (not FNA) of the lesion being evaluated
BST:y: 4 « Adequate liver (AST, ALT, Alk Phos, and Tbili <2 fold upper limit) and kidney function (Cr < 2.5 limit
pmmng)% of normal and Cr clearance >30)
« ECOGO0-2
) ,am) B / BT7 /3g0  No history of clinically significant autoimmune disease, Crohn's disease, ulcerative colitis, or
g usmf Ll & inflammatory disease.
* No prior diagnosis of hepatitis B or C
No grade 4 toxicities during chemoradiation not resolved to grade <

Tubulin Binding
Sites

Vinca alkaloids

Plinabulin Binds to
B-Tubulin,
Near the Colchicine Site1

NH N\ Combinatorial effect of plinabulin with radiation and immune checkpoint blockade on

early immune activation and dendritic cell maturation in peripheral blood. Fresh whole
blood samples were evaluated by flow cytometry at baseline and C1D4. A, Changes (left, all
patient) and percent changes (right, PD vs. PR+SD) in #mDC per microliter. B, Changes in
%pDC expressing CCR7. C, Changes in #mDC that express costimulatory molecules CDA40,
CD80, CD83 and CD86. D, Changes in %blood monocytes (CD14+HLA-DR+) shifting from
classical (CD14+CD16-) to inflammatory (CD14dimCD16bright) phenotypes. Box plots showing
different cancer types for the 14 evaluable patients. *P <0.05; **P <0.01 determined by Wilcoxon
tests in two group comparisons.

Plinabulin (NPI-2358)

Plinabulin is derived from the natural marine
product Halimide, a fungal metabolite on green
algae Halimeda copiosa.

Taxanes

Screening of anti-cancer effects discovers e _aTp
Plinabulin, a small molecule that had single

. . . . Colchicine
agent activity against various cancer cell lines.

Tumor scRNA Sequencing Analysis

Plinabulin was found to bind to tubulin, at a
Distinct site on beta-tubulin that is distinct from
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