X4P-001, an Orally Bioavailable CXCR4 Antagonist, Increases Immune GCell Infiltration
and Tumor Inflammatory Status in the Microenvironment of Melanoma
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Background Increased Cytotoxic CD8* T Cells Post-X4P-001 Treatment

X4P-001 Monotherapy Increased the IFN-gamma Signature

& Tumor Inflammation Signature (TIS) in the TME

e The CXCR4/CXCL12 pathway plays a central role in the trafficking of key immune cells in the tumor CTL Signature
microenvironment (TME).! 25— IFN-gamma TIS
e X4P-001 is an oral, selective, allosteric CXCR4 inhibitor. CXCR4 antagonist treatment alone = E% ?3 4.0 - 3.5
demonstrates robust inhibition of murine B16-0VA melanoma growth.?
e \We hypothesize that the disruption of the CXCR4/CXCL12 signaling by X4P-001 will favorably modulate = E% 2,)5 % 354 O E} ?3 % o— E% 5133
the immune cell profile in the TME and increase CD8* T cell infiltration, improving responses to S 204 / o & Pt 15 B 30-
checkpoint inhibitors and other backbone therapies. § Pt 7 S 3.0- EE% = PLIS
e A biomarker-driven Phase 1b clinical study was conducted in melanoma patients to test this 3 Pt 9 g ot g g Pt 8
hypothesis (NCT02823405). = &5 29- ot 2 3
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sequentially with a 6-component immunophenotyping antibody panel, samples from patient #5 using HALO software: Urokinase-type plasminogen activator receptor (4PAR) 0.0034 0.0029
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e > 18 years of age analyzed using HALO image analysis software. ’ Macrophage inflammatory protein 3 beta (MIP-3 beta) 0.0353 0.0807
e Histologically confirmed malignant melanoma Macrophage-Derived Chemokine (MDC) 0.0353 0.0680
* > 2 separate cutaneous or subcutaneous lesions suitable for biopsies (> 3 mm) X4P-001 Monotherapy Increases Intratumor CD8* Cell Density AXL Receptor Tyrosine Knase (AXL) 0.0463 0.0555
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e As of October 3, 2018 16 patients have been enrolled, and biopsies from 13 patients have been
analyzed. Nine had both pre-dose and post-X4P-001 treatment-evaluable biopsies. The biopsy
analyses focused primarily on post-X4P-001 monotherapy comparisons to baseline due to limited
sample availability post-combination treatment.
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e Multiplex immunohistochemistry (IHC) images were acquired on a Perkin ElImer Vectra 3.0 (6-plex Day 1 8024 533 221 91 13.7694 380.0449 — p< 0.0001 — —— P= 0.0004 —]
imalges) or ?tn ApeE:-(I) F|I1_ (Ii-plex;rréages). II\II imFall_ges ;veire )analyzed using Indica Labs HALO™ Week 4 25894 7557 18.36 4.8738 1550.5403 14000 14001
analysis software (High-plex and Cytonuclear FL modules). 12000 - 1200-
. : The number of CD8* T cells at the melanoma tumor interface with normal tissue was quantified using multiplex IHC and HALO . —_
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MAPs and IL15, IFN-gamma, and IL2 by Simoa. monotherapy, the total density of CD8* cells within the boundary area was increased four-fold compared with baseline. .;3_, 6000 - g 600-
e RNA was extracted from formalin-fixed paraffin-embedded (FFPE) slides and analyzed using the Increased CD3 and Decreased VISTA Post Single Agent Treatment of X4P-001 2S5 4000 - % 4001 ¢—
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defined genes (Nanostring Technologies). Raw counts were normalized using the geometric mean Bi | btained at basell
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emographics and baseline Lharacteristics column contains higher magnification views e Treatment with X4P-001 as a single agent and in combination with pembrolizumab
of the boxed regions in the center panel. is well-tolerated

e Mean patient age was 74.6 (+ 9.6 years); the median age was 74.5 (range 53-91 years)
e (f the 16 patients enrolled, 10 (62.5%) were male and 6 (37.5%) were female

e 15 patients (94%) were White and 1 (6%) was Asian

e 9 patients (56%) had a screening ECOG status score of 0 and 7 (44%) had a score of 1

o At study entry, 4 patients (25%) were stage IlIB, 10 patients (62.5%) were stage IlIC, and 2 patients
(12.5%) were stage IV M1A

X4P-001 leads to increased numbers of CD3*
cells within tumor borders and decreased
expression of VISTA, a check point molecule
that inhibits T cell activation and proliferation.

e X4P-001 monotherapy enhances immune cell infiltration and activation in the TME,
as evidenced by:
— Increased IFN-gamma gene expression signature score

— Increased Tumor Inflammation Signature (TIS)
— Increased tumor-infiltrating CD8* T cells and CD8/FoxP3 ratio
CD163 CD206 COX-2 DAPI — Decreased expression of the check point inhibitor VISTA in tumor biopsies

e [ncreases in multiple chemoattractant factors in serum were observed after single agent
treatment with X4P-001. This observation is consistent with increased trafficking of

_ o _ _ Timepoint ROI Cells/mm? CD3/mm? COX-2/mm? CD206/mm? VISTA/mm? B7H3/mm? CD163/mm? immune cells post CXCR4 inhibition.
® X4P-001 was well-lolerated as monotherapy and in combination with pembrolizumab Whole Tissue | 4149.31 308.53 2.87 259.38 1673.17 2998.14 464.86 e Mean serum concentration for CXCL9 and CXCL10 are increased after combination
e Adverse Events (AEs) assessed as related to X4P-001 during monotherapy (> 15%) was diarrhea (31%) Day 1 Tumor 5758.23 239.91 3.40 264.79 2640.08 4826.36 426.51 treatment by 5.2 and 2.8-fold respectively, consistent with immune stimulation?
. AE : . 0 : Non-tumor 2057.63 400.31 2.07 252.20 410.11 615.63 514.86 o .
Es assessed as related to either X4P-001 or pembrolizumab (> 15%) at any time were Whole Tissue YT 238 62 107 182.26 457 53 998884 ¥ e Increased IFN-gamma gene expression signature scores and PD-L1 levels after single agent
diarrhea (44%), fatigue (38%), rash macro-papular (25%), and dry eye (19%) Week 4 Tumor 5297.64 1050.68 2.98 161.25 852.86 3952.27 661.21 X4P-001 treatment support the use of X4P-001 in combination with check point inhibitors
e No X4P-001 related Grade 3 AEs were observed during the monotherapy period Non-tumor 2217.73 494.97 1.22 199.30 144.72 980.49 467.25

o . ) . .
Grade 3 AEs assessed as related to either X4P-001 or pembrollzumab at any time were rash Acknowledgements: The authors would like to thank the patients and their families, investigators, co-investigators, and the study teams at each of the participating centers. Special thanks to Drs. Kam Sprott and Kimberly Smythe for their contributions in IHC assay development and in IHC analysis by HALO™.

maculo-papular (13%), hypertension, acute kidney injury, ALT increased, AST increased, blood Special thanks to Dr. Lauri Aicher for her contribution in NanoString Analysis. Disclosure: Study is sponsored by X4 Pharmaceuticals. The Authors received editorial assistance from Acumen Medical Communications. References: 1) Duda DG, Kozin SV, Kirkpatrick ND, et al. CXCL12 (SDF1a)-CXCR4/CXCR7 Pathway
bilirubin increased, diarrhea, immune-mediated adverse reaction, and stomatitis (6% each) Inhibition: An Emerging Sensitizer for Anticancer Therapies? Clin Cancer Res. 2011;17(8):2074-2080. 2) Feig C, Jones JO, Kramana, et al. Targeting CXCL12 from FAP-expressing carcinoma associated fibroblasts synergizes with anti-PD-L1 immunotherapy in pancreatic cancer. PNAS. 2013;110(50):20212-20217. 3) Righi E,
e Th Grade 4 or Grad AEs at ti durina the stud Kashiwagi S, Yuan J, et al. CXCL12/CXCR4 Blockade Induces Multimodal Antitumor Effects That Prolong Survival in an Immunocompetent Mouse Model of Ovarian Cancer. Cancer Res. 2011; 71(16):5522-5534. 4) Ayers, Lunceford, Nebozhyn et al. IFN-Y-related mRNA profile predicts clinical response to PD-1 blockade.
ere were no Grade 4 or Grade 5 AEs at any time during the study Clin Invest. 2017:127(8):2930-2940. 5) Saxena, Wang and Mier. Efficacy and mechanism of action of CXCR4 inhibition in B16 OVA melanoma model. SITC, Nov 2017.

Presented at The Society for Inmunotherapy of Cancer Annual Meeting - November 7-11, 2018 - Washington, D.C.



