






























Figure 6. ADRB blockade by propranolol improves the efficacy of anti-CTLA4, but not anti-PD1 treatment
in the MCA205 tumor model. A, Treatment regimen and experimental setup of immune checkpoint
inhibitor (ICI) tumor studies. B-D, Tumor growth kinetics (B), average tumor sizes per group (C), and
Kaplan-Meier survival curves (D) of C57BL/6 mice inoculated with MCA205 cancer cells, treated with anti-
PD1 and propranolol (PRO). E-G, Tumor growth kinetics (E), average tumor sizes per group (F), and Kaplan-
Meier survival curves (G) of C57BL/6 mice inoculated with MCA205 cancer cells, treated with anti-CTLA4
and propranolol. Each line represents one animal. n=10-15 per group. Shaded areas, included for easy
comparison of the different treatment groups, represent the terminal tumor growth time frame of the
PBS+water control group. Statistical analyses were performed using TumGrowth software. *p<0.05,
**p<0.01, ***p<0.005.
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Figure 7. Propranolol combined with anti CTLA4 increases the number of intratumoral CD8+ T cells,
reduces tumor angiogenesis, and provides long lasting immune memory against MCA205 cancer cells. A
and C, Representative CD8 (A) and CD34 (C) IHC staining of MCA205 tumor tissues; hematoxylin
counterstain; scale bar 100µm (left panels), and 50µm (right panels). B and D, Dot plot showing
quantification of CD8 (B), and CD34 staining (D). Splenocytes from cured mice were re-stimulated ex
vivo with MCA205 cancer cells for 24 hours, and intracellular cytokine expressions were quantified by
flow cytometry. E, Representative flow cytometry dot plots showing the expression of TNFα and IFNγ on
CD4+ T cells (upper panels) or CD8+ T cells (lower panels) with memory phenotype from naïve mice (left
panels) or anti-CTLA4+PRO treated mice that had shown complete tumor regression(right panels). F,
Percentages of tumor reactive T cells (IFNy+ or TNFa+) with memory phenotype (CD44hi) among CD8+
or CD4+ T cells after 24-hour ex vivo re-stimulation. *p<0.05 according to multiple t test with Bonferroni
correction. Mean ± SEM are depicted.
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