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Combined effects of a betulin derivative and anti-PD-1 anﬁbody in an EG7
T lymphoma subcutaneously inoculated mouse model.
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Summary

We have developed a betulin derivative (derivative A) which shows remarkable anti- tumor
effects in a tumeor-burden mouse model, In this study, we evaluated anti-tumor effects of
derivative A in a EG7 subcutancously inoculated mouse model and combined effects of derivative
A administration and anti-PD-1 therapy. We found that intratumor injection of derivative A
significantly inhibited EG7 growth in the mouse model. In contrast, its inhibitory effect was
cancelled when used CD8*T cell-depleted mice. These results indicated that tumor-specific CD8*T
cells may be involved in the derivative A’ s effect. Therefore, we evaluated combined effects of
derivative A apd anti-PD-1 and found that derivative A significantly increases anti-tumor effects of
anti-PD-1 antibody. Through examination on the mechanism of action underlying the augmentation

by derivative A administration, we found that derivative A inhibits markedly the fn vitro growth
of EG7 and increases expression of PI>-L1 on EG7 cells iz vifro. Induction of PD-L1 expression on
cell surface is demonstrated to be responsible for augmentation of effectiveness of PD-1 therapy.
These results suggest that derivative A potentiates the anti-tumor activity of anti-PD-1 antibody
by both inhibiting growth of and increasing PD-L1 expression on EG7 cells.
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Figure 1 Effects of a derivative A on the growth of EG7 T lymphema in mice.

(A) EGT cells were subcutaneously inoculated inte mice on day C. Derivative A was intratumorally administered once daily until day
16 starting 2 days after tumor incculation. Tumor volume was evaluated 2 or 3 times in a week. Data are expressed as mean * SD. of 6
mice. {B) EGT cells were subcutaneously inoculated into naive or CD8T cell-depleted mice on day 0. Derivative A was administered in
+the same way as in (A). Data are expressed as mean = S.D. of 10 mice of sum of two independent experiments. N.S.: not significant.
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Figure 3 Effects of derivative A on expression of PD-1 on OVA-specific CD8* T cells,

EG7 cells were subcutanecusly inoculated into mice on day 0. Derivative A was intratumorally administered once daily until day
16 starting 2 days after tumor inoculation. On dayl7, tumor nodules were resected and digested with collagenase to prepare tumor
infiltrated lymphocytes. The prepared cells were treated with fluorescence-labeled OVA tetramer, anti-CD8a a Ab and anti-PD-1 Ab,
and then, analyzed with flow cytometer. (A) A representative histogram of PD-1 expression. (B) Mean fluorescent intensity of PD-1 '
expression on OVA-tetramer'CD8 ¢ *PD-1" cells from vehicle- or derivative A-treated mice. Data are expressed as mean * 5D, of 7
or 10 mice.



£000

N.S.

p=:]
=]
=1
=1
u
~
o
o
=2

4000

Mean Fluorescence
Instensity of PD-1

2000

Anti-CD3¢ Ab + anti-CD28 Ab

Vehicle 10 20

Derivative A (LM)

40

Vebhicle 10 20 40

6000
. 0 24h culture
AT} 048h culture
E 4000 M 72h culture
[
=
2000
0 - - . L
Vehicle 10 20 40 126 25 5
Derivative A (M) 5-Fluorouracil (pM)
180
— 224h culture
T ® 48h culture
m‘z 120 W 72h culture
2
k)
]
0
E &0
=
T
Q
0

1.25 25 §

Derivative A (uM)

5-Fluorouracil {pM)

_36._

Figure 4 Effects of derivative A on expression of PD-1 on OVA-
specific CD8" T cells in vifro.

CDB'T cells were prepared from spleen cells of mice and treated
with derivative A In a multiwell plate coated with anti-CD3 ¢ and,
anti-CD28 Abs for 3 days. Then, cells were collected and stained
with fluorescence-labeled anti-PD-1 Ab and analyzed with flow
cytometer. Data are expressed as mean *+ SD. of triplicate wells.
N.S: not significant. g

Figure 5 Effects of derivative A on expression of PD-L1
on EG7 cells in vitro.

EGY cells were treated with derivative A or 5-ffuorouracil
for 24 to 72 h, and then, stained with fluorescence-labeled
anti-PD-L1 Ab and analyzed with flow cytemeter. Data
are expressed as mean *+ SD, of triplicate wells.

Figure 6 Efiects of derivative A on proliferation of EG7
cells in vitro.

EGT cells were treated with derivative A or 5-flucrouracil
for 24 to 72 h. Then, cell were collected and counted with
a hemocytometer. Data are expressed as mean * SD. of
triplicate wells, |
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