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Introduction

B Cancerimaging assays typically use external labels,
such as dyes, to assess treatment induced cytotoxicity
B Although dyes work well with tumor cell line
monolayers and spheroids, they often fail to
prove adequate for primary tumor tissues, where
the native tumor microenvironment and architecture
are maintained

B Dynamic optical coherence microscopy (dOCM), an
emerging noninvasive, label-free imaging modality,
analyzes temporal signals for fluctuations due to
metabolic processes and cellular motions

®  dOCM allows for longitudinal and nondestructive
assessment of cell viability deep in intact tissue,
removing the need for dyes

B Here we use dOCM to detect cytotoxic changes in
tumor tissue in response to immune checkpoint
inhibitor (ICl) treatment, and assess its alignment with
the ground truth dye propidium iodide (PI)
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Label-free dynamic optical coherence microscopy assesses cytotoxicity in
response to immune checkpoint inhibitors in ex vivo live tumor tissue
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1 dOCM detects chemically-induced cytotoxicity
in syngeneic tumor tissue

Use of dOCM to assess cell viability in CT26 tumor fragments
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Imaging: A customized muttimodal imaging system (Elephas) was used to
obtain dOCM and mumphawn microscopy (MPM) imaging data vith
through
dOCM imaging ofcytmmny Images were acquired using Elephas
custom Time resolved, M data were
obtained to extract structural and viability data. To observe ICl-mediated
cytotoxicity, fragments were imaged every 12 hours, except for during the
addition of treatment. Baseline data were collected during the first 12 hours
(-24t0 12 hours) of the experiment. Treatments (1gG, aPD-1, aPD-1 + aLAG3)
were added at the 0 hour time paint.
MPM imaging of cytotoxicity: A titanium-sapphire laser (Coherent) was
tuned to 740 nm to excite nicotinamide adenine dinucleotide (phosphate)
(NAD(PJH) and P! (1 pg/mL, Invitrogen). Pl was added to the culture media 4
hours prior to imaging. The fragments were imaged at 0, 24 and 48 hours.
after treatment.
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The upper right corner of the fragment contains numerous live cells, whereas the rest of the tissue.
contains scattered live cells. Scale bars =100 pm. (D) Multimodal imaging protocol. Local death in the
center of CT26 fragments i introduced by microinjection of 3% Hz0:. Volumetric data of the fragment is
collected by dOCM first and then by MPM after the fragment s flipped. (E) Registered Pl (magenta) and
dOCM (green) images of the same fragment. The images show the average intensity projection of

100 pm over depth. Scale bar = 100 . (F) Receiver Operating Characteristic (ROC) curve of GOCM
contrast for live/dead status when Pl is used as ground truth.
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3 dOCM detects ICI-mediated cytotoxicity in CT26 tumor
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ICI-mediated CT26 tumor growth inhibition in
4 vivo aligns with dOCM observations ex vivo
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hours. (4] Images were collected prior to treatment (left) and after 10 hours of treatrment (right)
Scale bar =100 m. A qualitative reduction in dOCM contrast can be seen following treatment which s

excised tumors and cut into 300 um thick s h
66, aPD-1or aPD-1 + aLAGS antibodies for 20 hours. Conditioned media was
collected for IFNy analysis by ELISA after 20 hours of treatment.
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(A) Representative MPM images showing IgG- or aPD-1 + aL AG3-treated tumor fragments at 24 hrs of
treatment compared to 48 hrs of treatment. (8) Bar graphs report the difference in dead
cellcountim? at 48 hoursof treatment verss 24 ours oftreatmen, The ciference in dead
unt/mm? was calculated by dividing the number of PI-positive cells by the NAD(PJH total area
per group across 2 tumors per frag Error bars
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48 hrs after treatment. Scale bar =100 pm. (C) Time course dOCM imaging analysis of CT26 tumor fragments treated with I9G, aPD-1 or
SPD1aLAGS (N = 4 mors wiha fange of 12 fagments per te point and eatment. Reative e vorls (1) was calculaicd by
dividing the number of ive voxels by the total number of tructural voxels over time relative 1o time point 24 hrs. A two-way ANOVA
revealed a significant interaction between day and treatment (F(10,119) = 3.430, P = 0.0006). Tukey's mu\lp\eccmpamsnusana\yvsshcwed a
significant difference in the aPD-] treated group between -24 hrs and 48 hrs (P=0.009). Error bars represent SEM. *P<0.05, *

255001 (0) epresamiatve MU mTUnCTuorescencs Images or 8 orange) and C4 (yreen] Stamig show Tl are
maintained in fragments from al treatrment roups. Scale bar = 50 um, (E) Graph showing the fold change from IgG in IFNy cytokine
concentrations for aPD-1 (50 pg/iL) or aPD-1 (50 g/uL) + aLAG3 (S0 kighuL) following 20 hrs of treatment. N = 6 and 7 tumors for aPD-1and
D1+ aLAG3 groups, respectively. Error bars represent

n=6frag
represent SEM.
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Conclusions
®m dOCM, a non-destructive, label-free
imaging technique, can be used to
measure ICl-mediated cytotoxicity in tumor
tissue

B Exvivo assessment of ICI-mediated
cytotoxicity with dOCM reveals efficacy that
is aligned with in vivo tumor growth
inhibition in the murine syngeneic tumor
model CT26

B dOCM and the ground truth dye propidium
iodide correspond in their assessment of
ICl-mediated cytotoxicity ex vivo

B These data support the use of dOCM to
assess the efficacy of immunotherapy in
tumor tissue ex vivo
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