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Accumulating evidences have revealed that the immune 
response in cancer microenvironment plays important roles 
in tumor progression and treatment. Tumor infiltrating 
immune cells include effector T cells subsets (1), regulatory 
T cells (Tregs) (2), antigen presenting cells (APCs) (3) 
and myeloid-derived suppressor cells (MDSCs) (4). The 
interaction between tumor cells and these immune cells 
regulates tumor dissemination, relapse and metastasis (5). 
Tumor cells have developed multiple different mechanisms 
to evade host immune surveillance, including programmed 
cell  death 1 l igand (PD-L1, B7-H1, CD274) and 
programmed cell death receptor 1 (PD-1, CD279) pathway, 
also known as PD pathway. PD-L1 is a functional ligand of 
PD1 on effector T cells, upon engagement, the PD pathway 
can inhibit the function of effector T cells, affect the survival 
and proliferation of activated T cells and lead to T cells 
exhaustion (6,7). PD-L1 is seldom expressed on normal human 
tissues, however, PD-L1 protein is found to be overexpressed 
in many human cancers. The interaction of PD-L1 on tumor 
cells with PD1 suppresses T cells function and help tumor cells 
to escape anti-tumor immune response (8,9). 

Based on the dominant role of PD pathway in regulating 
cancer immune response, blockade therapy targeting 
PD pathway has been developed for cancer treatment. 
Therapeutic antibodies against PD1 or PD-L1 have been 
approved by FDA for advanced cancer treatment (4,10). 
Because of the promising results of anti-PD1 and anti-
PD-L1 immunotherapy, most of researches about PD 
pathway have focused on the role of interaction between 
PD1 and PD-L1 in regulating anti-tumor immunity, 
the intrinsic function of PD-L1 or PD1 remains largely 

unknown. Kleffel and colleagues has demonstrated that 
PD1 expression in melanoma cells promotes tumorigenesis 
in immune deficient mice, indicating that PD pathway has 
intrinsic function in cancer beyond immune suppression (11). 

More recently, Clark and colleagues reported that tumor 
intrinsic PD-L1 function in cell growth and pathogenesis 
of ovarian cancer and melanoma (12). In the study, they 
knocked down PD-L1 expression in murine ovarian cell 
line ID8agg and melanoma cell line B16 using RNAi 
methodology and then evaluated cell proliferation and 
tumor growth. Bothe PD-L1 low ovarian cancer cells 
and melanoma cells showed attenuated proliferation and 
tumor growth in vitro and in vivo. This phenotype was 
observed in both WT mice and NSC mice, indicating that 
PD-L1 function on tumor growth in independent of anti-
tumor immunity. Moreover, anti-PD-L1 antibody retard 
PD-L1 expressing melanoma tumor growth in NSG mice, 
anti-PD-L1 therapy also decreased metastases and improved 
overall survival of tumor challenged NSG mice. These results 
suggested important intrinsic function of PD-L1 signaling on 
tumor progression independent of anti-tumor immunity. 

In addition, Clark et al. explored the mechanism whereby 
PD-L1 could regulate tumor growth and linked PD-L1 
expression to autophagy and mTOR signaling pathway. 
By analyzing RNA-seq results in PDL-L1 low and control 
cells, Clark et al. showed that PD-L1 signaling can regulate 
the expression of genes that are involved in autophagy 
and mTOR pathway. These findings are consistent with 
recent research showing PD-1 and PD-L1 can regulate 
mTOR pathway in tumor cells (13). It’s worth to notice that 
although PD-L1 expression showed similar function in both 
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ovarian cancer cells and melanoma cells in vitro, distinct 
function was observed in vivo, indicating that PD-L1  
function is cell specific and dependents on tissue types.

These results have revealed the important intrinsic 
function of PD-L1 in ovarian cancer and melanoma. 
The regulation of PD-L1 on autophagy and mTOR 
signaling in tumor cells is distinct from its function in 
tumor immunology, indicating that intrinsic function of 
PD-L1 can also be targeted for cancer treatment. These 
findings together with other researches suggest that anti-
PD-L1 therapy may have a dual effect on limiting tumor 
progression, by both suppressing tumor growth and 
boosting anti-tumor immunity. 

Acknowledgments

Funding: None.

Footnote

Provenance and Peer Review: This article was commissioned 
and reviewed by the Section Editor Da Li (Department of 
Obstetrics and Gynecology, Shengjing Hospital of China 
Medical University, Shenyang, China).

Conflicts of Interest: Both authors have completed the 
ICMJE uniform disclosure form (available at http://dx.doi.
org/10.21037/tcr.2017.02.29). The authors have no conflicts 
of interest to declare.

Ethical Statement: The authors are accountable for all 
aspects of the work in ensuring that questions related 
to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article 
distributed in accordance with the Creative Commons 
Attribution-NonCommercial-NoDerivs 4.0 International 
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with 
the strict proviso that no changes or edits are made and the 
original work is properly cited (including links to both the 
formal publication through the relevant DOI and the license). 
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1.	 Pagès F, Berger A, Camus M, et al. Effector memory T 

cells, early metastasis, and survival in colorectal cancer. N 
Engl J Med 2005;353:2654-66.

2.	 Curiel TJ, Coukos G, Zou L, et al. Specific recruitment 
of regulatory T cells in ovarian carcinoma fosters 
immune privilege and predicts reduced survival. Nat Med 
2004;10:942-9.

3.	 Curiel TJ, Wei S, Dong H, et al. Blockade of B7-H1 
improves myeloid dendritic cell-mediated antitumor 
immunity. Nat Med 2003;9:562-7.

4.	 Zou W, Wolchok JD, Chen L. PD-L1 (B7-H1) and 
PD-1 pathway blockade for cancer therapy: Mechanisms, 
response biomarkers, and combinations. Sci Transl Med 
2016;8:328rv4. 

5.	 Zou W. Immunosuppressive networks in the tumour 
environment and their therapeutic relevance. Nat Rev 
Cancer 2005;5:263-74. 

6.	 Chen L, Han X. Anti-PD-1/PD-L1 therapy of 
human cancer: past, present, and future. J Clin Invest 
2015;125:3384-91. 

7.	 Chinai JM, Janakiram M, Chen F, et al. New 
immunotherapies targeting the PD-1 pathway. Trends 
Pharmacol Sci 2015;36:587-95. 

8.	 Freeman GJ, Long AJ, Iwai Y, et al. Engagement of the 
PD-1 immunoinhibitory receptor by a novel B7 family 
member leads to negative regulation of lymphocyte 
activation. J Exp Med 2000;192:1027-34.

9.	 Zou W, Chen L. Inhibitory B7-family molecules in 
the tumour microenvironment. Nat Rev Immunol 
2008;8:467-77. 

10.	 Pardoll DM. The blockade of immune checkpoints in 
cancer immunotherapy. Nat Rev Cancer 2012;12:252-64. 

11.	 Kleffel S, Posch C, Barthel SR, et al. Melanoma Cell-
Intrinsic PD-1 Receptor Functions Promote Tumor 
Growth. Cell 2015;162:1242-56. 

12.	 Clark CA, Gupta HB, Sareddy G, et al. Tumor-Intrinsic 
PD-L1 Signals Regulate Cell Growth, Pathogenesis, and 
Autophagy in Ovarian Cancer and Melanoma. Cancer Res 
2016;76:6964-74.

13.	 Chang CH, Qiu J, O'Sullivan D, et al. Metabolic 
Competition in the Tumor Microenvironment Is a Driver 
of Cancer Progression. Cell 2015;162:1229-41. 

Cite this article as: Zhu H, Zhang R. Beyond immune 
suppression: the intrinsic function of PD-L1 in ovarian cancer 
and melanoma. Transl Cancer Res 2017;6(Suppl 1):S102-S103. 
doi: 10.21037/tcr.2017.02.29

http://dx.doi.org/10.21037/tcr.2017.02.29
http://dx.doi.org/10.21037/tcr.2017.02.29

