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Melanoma responds to T cell infiltration by expressing PD-L1
(adaptive immune resistance)



Patient Characteristics of the UCLA Study Cohort
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Evolution of CD8+ T-cells, According to Treatment Outcome
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Baseline Day +27 Day +92 Day +130

Response to PD-1 blockade after transient progression



Usage of TCR sequences to analyze T cell 
clonal distribution at baseline

Melanoma cell

Interferons

Deep sequencing of 
TCR Vb CDR3s
by ImmunoSeq
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Intratumoral T cell replication upon 
PD-1 blockade
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Intratumoral T cell replication upon 
PD-1 blockade
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Usage of TCR sequences to analyze T cell 
clonal expansion after PD-1 blockade
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Baseline density and location of CD8+, PD-1+, PD-L1+, and CD4+ cells by IHC, 
according to treatment outcome 

Patients with response to PD-1 blockade have higher initial 
intratumoral and in the invasive margin CD8, PD-1 and PD-L1 
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PD-1 and PD-L1 expression in response to CD8 infiltration and 
adaptive immune resistance 
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A Logistic Regression Model Analysis: Predicting Response 

David A. Elashoff



Predicting responses in a validation set from Gustave Roussy

Paul C. Tumeh, UCLA, 
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Conclusions
• PD-1 blockade induces responses by inhibiting adaptive 

immune resistance

• PD-1+ expressing CD8+ T cells co-localize with PD-L1 
expressing tumor cells at the invasive margin in responding 
patients

• PD-L1 alone cannot be used as a biomarker for response to 
PD-1 blockade, as it requires having information about CD8 T 
cell infiltration

• Patients with a tumor response to PD-1 blockade have a higher 
frequency of clonal TCRs at baseline

• Blockade of PD-1 results in CD8 T cell proliferation inside 
tumors, expansion of TCR clones and increased effector 
functions (granzyme B)

• The presence of CD8s in the tumor margin can be used to 
predict likelihood of response to PD-1 blockade
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