Cryoablation in combination with the checkpoint inhibitor anti-CTLA4

iIncreased T cell activation in a murine breast cancer model
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Results
A promising dred of .breast cancer cryo.abllatlon research is its * C(ryoablation completely killed the left tumors for all mice as demonstrated by IVIS analysis.
corrllblnatlonal use with checkpomt 1nh1b1tors. to enhance th.e * Mouse necropsies showed cryoablated tumors undergoing coagulative necrosis.
ant_lturln(.)r response. Lytotoxic T-lymphoc.yte antigen 4 (CTLA-4) is * Tissue analysis for anti-CTLA4 antibody demonstrated systemic distribution with the highest levels detected in peripheral blood.
an inhibitory receptor that acts as a negative regulator to T cells. [1] * Mice treated with both cryoablation and anti-CTLA4 antibody had an increased percentage of CD4 and CD8 T cells expressing ICOSM in peripheral blood and
call spleen compared to cryoablation alone.
L — (il Figure 1_- T .cell. l\{lodulat.l(.)n/ Reactlvatllon.. * Mice treated with combination of cryoablation and anti-CTLA4 antibody had a significant increase in TILs in the cryoablated tumors.
B i Checkpoint inhibitors facilitate T cell activation by * Immunofluorescence analysis revealed significant increase of CD4 and CD8 T cells in the cryoablated tumors compared to the abscopal tumors.
| Elo"ctkmg Cf}fl"e‘:kpomt receptors that signal the T cell * Mice treated with combinational therapy had increased T cells in abscopal tumors with a significant increase in CD4+ T cells compared to cryoablation alone.
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Flgure 2. 5chematic of cryoablation induced abscopal effect. completely frozen. B) In vivo imaging by IVIS before and 24 Hrs post- A 5 ® Cryoablation Alone
Hypothesis: The checkpoint inhibitor, anti-CTLA4, in conjunction cryoablation. C) Necropsy of mice for tissue analysis: cryoablated tumor (left) vs. @ Cryoablation + anti-CTLA4
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¥ i X i ' ! eritumor
activation and the abscopal effect. A e o105 xprassion B. T cells expressing [COS Mok cancerausArea v
4 1155 41 5 Hl Cryoablation Alone , ,
_§ cbst B Cryoablation + a-CTLA4 antibody Invasive Margin
o E ey 5
b Pﬁ. Tumor (%
: : : : z 145 9.8 © = 10+
* Balb/C mice were bilaterally transplanted with luciferase c 3 | o g =
expressing metastatic breast cancer cells (4T1-12b-luc) into 25 gt 2 Stroma  TiLs
= 5 0
mamimary fat pad 5':;; S "155.9 - s ¥ Cryoablated  Abscopal
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Group 1 (n=5) received cryoablation alone. Group 2 (n=5) Figure 6. Comparison of T cell activation 1 week post cryoablation vs. Figure 7. TIL Scores for cryoablated vs. abscopal tumors.
received 100 pg anti-CTLA4 intraperitoneal 24-hrs pre- cryoablation + anti-CTLA4. A) CD4 and CD8 T cell subsets were analyzed for =~ A) Schematic and H&E histopathology demonstrating TILs in each region of the
cryoablation as a T cell prime and post-cryoablation as an activation by ICOSM expression. B) Percentage of ICOSM expressing CD4 and CD8 tumor used to score TILs.[3] B) Quantitative TIL analysis comparing cryoablated
immune boost. For both groups, cryoablation was only performed T cells in peripheral blood (n=5) and spleen (n=5). Student T test with p<0.05 vs cryoablated + anti-CTLA4 treated mice. Student T test with p<0.05 being
on the left tumor, and the right tumor served as proxy for being statistically significant. statistically significant.
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hematoxylin and eosin (H&E) and activated cytotoxic T Figure 8. Tumor analysis for TIL T cell markers by immunofluorescence. Figure 9. Quantitative analysis of immunofluorescence for TIL T cell
lymphocytes (CTLs) markers CD8/ICOS and Tg,, cell markers Tumor tissues were stained for Tp., ..y Cells (CD4/FOXP3) and activated  markers. Immunofluorescence for each marker was quantitated using Fiji-
CD4/FOXP3 by immunofluorescence. cytotoxic T cells (CD8/ICOS). CD4/CD8 = Green; FOXP3/ICOS = Red; Cell nuclei = Image] software.[4] Student T test with p<0.05 being statistically significant.
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