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Figure 4. Combined IC inhibitors (TIM3, Lag3, PD1, NKG2A, 
TIGIT, CTLA4) increase 25% TILs killing potency when assay 
is performed using a small E-T ratio 1:1 (n=20/22).
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Tumor-infiltrating lymphocytes (TILs) are immune cells that have migrated from the bloodstream 
into a tumor. These lymphocytes play a crucial role in the body's immune response against 
cancer and their behavior and function are influenced by the tumor microenvironment (TME), 
which includes various factors such as cytokines, chemokines, and immune checkpoint (IC) 
molecules. TIL therapy represents a promising avenue in oncology for harnessing the immune 
system to target and eliminate cancer cells, it can be combined with other immunotherapies or 
conventional cancer treatments to enhance its effectiveness. The combination of TIL therapy 
with IC inhibitors represents a promising strategy in cancer immunotherapy, offering the potential 
for enhanced anti-tumor immunity, improved response rates, and broader applicability across 
various cancer types.

Expanded TILs were produced from 8 tumor tissues across 6 different tumor types 
(melanoma, uterine sarcoma, colorectal, lung, ovarian, and renal cell carcinomas) 
according to standard protocols [1]. All patient samples were collected under patient 
consent and approved by local ethical committees. 
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Figure 1. A) TIL CD4/CD8 and memory subtypes changes over 21 days expansion protocol (n=8). B) Final product is composed mainly by TILs, other  T Cell population, as Tregs, represent less than 1-3% of cells (n=6).
C) All tested IC expression increase over 21 days, except PD1 and VISTA (n=8).

T
c
e

ll 
%

Treg cells

B. C.

Effector : Target Ratio

A375 (melanoma) A549 (lung carcinoma) OVCAR-3 (ovarian carcinoma)

ICKP_5 µg/mL

N/A

Anti-PD1_5 µg/mL

Anti-TIM3_5 µg/mL

Tu
m

or
 S

ur
vi

va
l (

Ba
sa

l_
pe

rc
)

Figure 3. Tumor killing activity of TILs alone (blue), was improved when cells were 
combined with anti-PD1 (dark green), anti-TIM3 (purple), or with a mix of IC inhibitors
containing TIM3, Lag3, PD1, NKG2A, TIGIT, CTLA4 (orange).
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Figure 2. Survival curves for 3 tumor cell lines co-incubated with TILs (different colors, n=6). A) A549 lung carcinoma. 
B) A375 melanoma. C) OVCAR3 ovarian carcinoma. TILs were able to kill up to 90% of tumor cells over 24 hours. US: 
uterine sarcoma. NSCLC: non-small cell lung cancer. CRC: colorectal carcinoma. OC: ovarian carcinoma. RCC: renal 
cell carcinoma. MEL: melanoma.
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Figure 5. A) TILs were able to kill 40% of autologous patient-derived ovarian tumor cells in 24h. B) About 75% from patient-derived TILs express the 
IC TIM3. C) Anti-TIM3 enhanced tumor cell killing by autologous TILs in 3D TME-Aligned Model (n=1).

TILs phenotype and IC expression was measured by flow cytometry (FCM) before and after 21 days of 
expansion. The tumor killing potency was evaluated incubating TILs at 8 effector-target (E-T) ratios 
with 3 different solid tumor cell lines (melanoma, A375; lung carcinoma, A549; and ovarian 
carcinoma, OVCAR-3) in presence of IC inhibitors, for 24 hours. Tumor killing potential was 
calculated according to controls without effector cells. Those results were confirmed when TILs were 
incubated with patient-derived autologous tumor cells using Vivia’s 3D TME-Aligned model.

References: [1] Jin et al. J Immunother 2012;35:283–292. 
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• In vitro expanded TILs demonstrated to be a useful tool for the study of new and personalized therapies. 

• The expression of IC increased over TILs expansion, making relevant individual phenotyping to define combinatory therapies.

• Cells obtained from different donors demonstrated different killing potency against tumor cells.

• When incubated with  IC inhibitors, a significant improve of anti-tumor potency was observed. 

• Those assays could also help to better understand the mechanisms of immune response to tumors, identify new tumor antigens, and development of new IO strategies.
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