Characterization of PD-1, CTLA-4, and LAG-3 as mono and combination therapy In
live tumor fragments using an ex vivo cytokine pro ling platform
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Introduction

. Immune checkpoint inhibitors (ICIs) provide durable clinical
bene t in a subset of patients, but current biomarkers to predict
response to ICls lack accuracy

, EXvivo cytokine pro ling has shown promise for improved
accuracy but has been mostly limited to ICls targeting PD-1
posing the guestion of whether ICls beyond PD-1 - such as
CTLA-4 blockade, which has been reported to act within the
draining lymph node - would be amenable to similar approaches

, The Elephas platform characterizes response to various mono and
combination ICI| treatments In live tumor fragments (LTFs) from
core needle biopsies (CNBs) and resections using longitudinal
cytokine proling  °?

Methods

Resections and biopsies (CNBs, 12-22
gauge, 3 mm in length) from patients
suspected to have cancer and eligible for
IC| treatment were collected through 3
ongoing clinical trials (NCT05478538,
NCT05520099, and NCT06349642) and a
biobank collection study.

Resections or CNBs were cut into LTFs
with a thickness of ~300 m using an
automated cutting device. LTFs were
seeded In a 24-well plate and
encapsulated in a proprietary hydrogel.

Following encapsulation, LTFs were
treated using a sequential treatment
strategy In which IgG control followed by
ICl (mono or combination treatment)
was added to the same tissue In a single
well. Concentrations of 46 cytokines
were measured longitudinally at
indicated time points using Luminex
multiplex assays. An increase In the
slope of cytokine production from the
treatment compared to the control
phase indicated response.

A cytokine-based classi er trained on

data from 130 specimens (treated mainly
with PD-1 or PD-1 +CTLA-4) was used to
generate scores measuring LTF cytokine
response, with platform scores >30
Indicating response to ICl and scores 30
Indicating no response to ICI. Quality
control metrics were developed to

assess specimen and assay quality.
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Results

EX vivo cytokine responses to ICls beyond PD-1 are
observed on the platform

Responders are observed across all treatments, with
Specimen response scores varying across treatments
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Figure 1. A) LTFs from individual tumor resections were divided across 5 wells and treated with 5 different ICI regimens
using a sequential treatment strategy. Changes in cytokine production rate in the treatment phase compared to the IgG con-
trol phase were used to determine response status and score. If a speicmen provided enough tissue for more than 5 wells,
replicate wells were included. B) Cytokine responses in 2 specimens that were platform responders show varying upregula-
WLRQ LQ ,)1 DQG &;&/

Figure 2. A) 'LVWULEXWLRQ RI SODWIRUP UHVSRQVHV VFRUH ! UHVSRQE)HU
SODWIRUP VFRUH YDULDWLRQ IRU HDFK VSHFLPHQ ORPH VSHFLPHQV UHVS
&,V OHIW ))RU VSHFLPHQV ZLWK UHSOLFDWH VDPSOHV IRU D JLYHQ WU

line indicates platform responder threshold of 30.
F\WRNLOQHYVY NQRZQ IRU WKHLU UROH LQ 7 FHOO DFWLYDWLRQ DFURVVY WUHDWPHQW FRQGLWLRQV

Cytokine responses to mono and combination ICI therapy
INn LTFs from core needle biopsies

Clustering of cytokine pro ling data shows unique cytokine
signatures across specimens
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Figure4. A) /7)V ITURP &81%V WUHDWHG H[ YLYR ZLWK .3° NLGQH\ RU .3"/ O
VKRZ VLPLODU SODWIRUP VFRUHV IRU ERWK WUHDWPHQWYV GDV KB} lBcréaseé)
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phase. The replicate with the highest platform score was selected for each treatment condition. B) Distribution of response changes in cytokine secretion for mono and combination treatment. D) /7)V TURP SDWLHQW WUHDWH

Figure 3. A) Heatmap of changes in cytokine secretion in all 13 specimens for each treatment condition displayed as modi-
fled Z scores reveals specimen-specific cytokine signatures. T-cell stimulation was assessed via a third, terminal phase of
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Conclusions

, The Elephas platform identi es cytokine
responders and non-responders to ICI mono
and combination therapies beyond PD-1

, While no clear differences In cytokine
response signatures were observed across
treatments, specimens displayed unigue
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, EX VvIvo cytokine pro ling Is feasible In
resections and clinically relevant CNBs, and
preliminary data suggests responses on the
platform correlate with clinical response
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