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Identification of tumor infiltrating lymphocyte subsets
using the CT26WT tumor-bearing mouse model
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Immune checkpoint inhibitors such as anti-PD-1 antibody and \ L AR |- SAT \ \ \ W A 7S == 52 \
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method for their inhibitors. - -
In this study, we examined an evaluation method for mouse tumor fcTeDs, FEETAEREF TV IHRAY H‘E.:.% sHiiRE LTEREZALNS.

infiltrating lymphocytes (TILs) subsets (regulatory T cells, CD8+T cells,
dendritic cells, bone marrow-derived suppressor cells), which is one of

the evaluation items of immune checkpoint inhibitors, using syngeneic m
mouse model.

Tumor growth treated with anti-PD-1 antibody and/or anti-CTLA-4 antibody

Materials and Methods

[Animal] Control
Mice, BALB/cAnNCrICrlj, ¥, 7w (At inoculation of cells) PD-1
[Cell Line)

CT26WT (ATCC, mouse colon carcinoma)

The cell suspension (12X 10° cells) was injected subcutaneously into the
right abdominal region of each animal.

CTLA-4
PD-1 + CTLA-4

Tumor volume (mm?3)

In antitumor test,

Experiment Schedule 1 (Anti-tumor study) T T T — an antitumor effect was observed
T S in the CTLA-4 group and the PD-1+CTLA-4 group.

V :The points of administration (i.p.) Days

V :The points of tumor diameter measurement Points, mean and S.E for 6 animals; vertical bars, S.E.
*. p<0.05, **: p<0.01; Significant difference from control group.

i v v i (Student’s t-test)

Day 0 Day 3 Day 7 Day 10 Day 14 Regulatory T cells (Treg : Foxp3+CD25+CD4T cells) in TlLs
Group allocation Dead cells exclusion Doublets exclusion (FSC) Doublets exclusion (SSC) Lymphocytes
1 ] Live 250K i gle Cells 250K Single Cells 250K Lymphocytgsgﬂﬁf};r
¥ P 156 | 867 | 952 | 490
. 3 200K - 200K-: 200K-: S
Experiment Schedule 2 (TILs measurement) o - - < |
V :The po!nts of administration (i.p.) i g L 00k VA 100k - QA 100K-
V :The points of TILs measurement ; FF | e | |
i W o 16 ¢ i 0 0 50K 100K 150K 200K 250K 0 50K 100K 150K 200K 250K 0 50K 100K 150K 200K 250K
ﬁ_4 Antibody Clone Man.ufacturer FVS510 (BV510) ESC-A SSC-A ESC-A
Day 0 Day 8 PD-1 RMP1-14 BioXcell
IgG2a 2A3 BioXcell CD45+CD3+T cells CD25+CD4-T cells Foxp3+CD25+CD4T cells
Group allocation CTLA-4 9D9 BioXcell — 105_ - 105_ CD25+CD4*cells 105_
lgG2b MPC-11 BioXcell LN 1 il j , 1904
Q) LN e | — 17
Group configulation a el < . .. < .
U : s = 3 , > 3
- Q10 - 0 10 -
Anti-tumor study TILs measurement & , I 5| 1 5
Dose  Number of Dose  Number of ~ ;'} N1 1 N 10
Group (ug/body)  animals Group (ug/body)  animals . 1 CD45+CD3+ceIIs e 1 * e .
Control (IgG2a +1gG2b) 200 + 150 6 Control (IgG2a +1gG2b) 200 + 150 3 e 101 - 24.5 10 3 el 10 -
CTLA-4 150 6 CTLA-4 150 3 A B B 0 g T T 0.1 2 '3 4 s
0.1 .2 .3 4 5
PD-1+CTLA4  200+150 6 PD-1+CTLA4  200+150 3 1010 107 10" 10" 10 10100 100 10" 10 10 107107107 1071010
CD3 (FITC) CD4 (PE-Cy7) Foxp3 (AF647)
[Evaluation] The proportion of Treg in tumor decreased with no significant difference in the CTLA-4 group
(1) Measurement of tumor diameter and the PD-1+CTLA-4 group compared to control group.

Tumor diameter was measured using a caliper on Day 0, 3, 7, 10 and 14.

Tur.nor volume was calculated by the following formula. Each CD8*T cells subsets in TILs % .
Estimated tumor volume (mm3) = X2 141 I
1/2 X long diameter (mm) X short diameter (mm) X short diameter (mm) . Activated CD8a"T cells o Exhausted CD8a"T cells éé ](2) 1
(2) Measurement of tumor infiltrating lymphocytes £ 50 | T 1 R8s !
At 8 days after administration, tumors were excised from mice and 5340 | £ I
dispersed using gentleMACS Octo Dissociator (Miltenyi Biotec). 32 30- \ 52 " g 2
Cells were passed through a 70 um cell strainer, centrifuged at 190 X g 52 20- 52 > A " Control  PD1 CTLA4 PDI+CTLA4
and Supernatant was removed. T T : l The columns are the mean and S.E. of 3 animals.
Blocking reagent and CD45 microbeads were added to the cell ° Control  PD1 CTLA4 PD-4CTLA4 ° Control  PD1 CTLA-4 PD-1+CTLA4
suspension and incubated for appropriate time. The columns are the mean and S.E. of 3 animals.
Magnetic cell sorting was performed to isolate CD45 positive cells using *: p<0.01; Significant difference from control group. (Student's t-tesy
QuadroMACS Separator and MACS columns (Miltenyi Biotec). CDA5+CD3T cells CD69+CD8a*T cells PD-1*CD8a"T cells
Cell staining was performed by the antibodies shown in the table below. (Activated CD8a'T cells) _(Exhausted CD8a'T cells)
Samples were measured by a flow cytometer (FACSLyric, BD Biosciences) 10° ' 10770 -
and analyzed using BD FlowJo software (BD Biosciences). . = a4
Panel 1: Treg Panel 2: CD8T cells Panel 3: DC and MDSC E " —_ E ;
Antigen  Fluorochrome Antigen Fluorochrome Antigen Fluorochrome ‘u-; 10° | g :10 E
, < 1w R l
@ e @ A @ A Sot] o Cerel | B &
CD4 PE-Cy7 CD8a APC-H7 o o IR O e 10! - S
CD25 BV421 CD69 BB700 Gr1 APC 1 0152 | 6.52 o1 174
OXpS3 rods b o LLe A= DTS 0 0 102 1 10t 0] 0 0 102 100 10t 10’
Live/Dead FVS510 Live/Dead FVS510 Live/Dead FVS510 10 10 100 100 10 10
CD3 (FITC) CD8a (APC-H7) CD8a (APC-H7)

The proportion of CD69+CD8+T cells (activated CD8+T cells) in tumor significantly increased

in the PD-1+CTLA-4 group compared to control group. On the other hand, the proportion of
PD-1+CD8*T cells (exhausted CD8*T cells) in tumor significantly decreased in the PD-1 group and
the PD-1+CTLA-4 group compared to control group.

Conclusion

(1) In antitumor test, an antitumor effect was observed in the
CTLA-4 group and the PD-1+CTLA-4 group.

(2) Change in distribution of TILs was observed as below. DC (Dendritic cells) and MDSC (Myeloid-derived suppressor cells) in TILs

» The proportion of Treg in tumor decreased with no significant (D45*CD3cells DC (MACI™CDT1c* cells) MDSC (Gr-1"CDT1bcells)
difference in the CTLA-4 group and the PD-1+CTLA-4 group T ¢ eo1 07
compared to control group. g N el

- The proportion of CD69+CD8+T cells (activated CD8+T cells) o —_> 7 S ?f' i
in tumor significantly increased in the PD-1+CTLA-4 antibody . Q- IS -
group compared to control group. On the other hand, the é 2l AR S - = el
proportion of PD-1+CD8*T cells (exhausted CD8T cells) in | P = S I o
tumor significantly decreased in the PD-1 group and the R RIS T " 2 0 4035 0.89
PD-1+CTLA-4 group compared to control group. o R e S ¥ et e

* Nossignificant difference in the proportion of DC and MDSC CD3 (FITC) CD11c (BB700) Gr-1 (APC)
in tumor was found in any of the test groups compared to
control group. . 16 DC 35 MD5C No significant difference

. . T 2 144 = 304 i I

In conclusion, TIlLs subsets in tumor could be detected and the © 8 ] | 2 2 25 :\?‘;22 Iior:(:sz]r;:rovcasz?,ﬁ:g?n -,

changes in the proportion of TILs subsets by immune checkpoint 59 10- \ =95 y

- =2 8- 59 of the test groups compared to

inhibitors could be observed. 29 6 8" 1 : the control group

2 £, £10- o
This evaluation method is considered to be useful to evaluate s 5. :
iImmune ChECkPOInt |nh|b|tor5. 0 Control PD-1 CTLA-4 PD-1+CTLA-4 0 Control PD-1 CTLA-4 PD-1+CTLA-4

The columns are the mean and S.E. of 3 animals.
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