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Figure 2. Estimation of CD8A+ infiltration levels

C. in HPV- HNSCCs. (A). Cancer types with high
> frequency of mutated HRAS based on TCGA

e mutation data. (B). Log2-fold changes of CD8A+
infiltration level between mutated HRAS and wild
type HRAS tumors in HPV- HNSCC. (C). Violin
plot of CD8A+ immune infiltration distribution
based on XCELL algorithm.

-
N
|

o
—\

T cell CD8+_XCELL

o
o

Figure 1. Overview of HRAS activity and farnesyltransferase inhibition by tipifarnib.
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2. Pan-Cancer TCGA data indicate a cancer type specific
correlation between HRAS mutation status and CD8A+ infiltration.

* Since HRAS mutated HNSCC can be successfully targeted with Tipifarnib,
we sought to analyze the immune and genomic landscape of these tumors to
guide combinatorial strategies. The pan—cancer correlation between the HRAS mutation status and the

transcriptomic data related to signatures of CD8A+ immune cells by TIMER 2.0,

revealed that a statistically significant upregulation of CD8A+ levels 1s

exclusively assigned to the cluster of HPV- HNSCCs among a wide variety of
cancer types. This association was indicated by all different TIMER2.0 algorithms

Materials and Methods

* To characterize the molecular and immune profile of HRAS mutant tumors

in HNSCC, the TCGA mutational and transcriptome data were analyzed (Figure 3)
using the TIMER 2.0 platform for comprehensive analysis of tumor-

infiltrating immune cells34 . 8 T3
* Genomic DNA from baseline biopsies of tumors was purified and subjected % % % % % § % E E i

to targeted sequencing. We identified thirteen patients with HRAS mutant S

tumors. To compare the genomic and immune profiles between HRAS e

mutant and wild type tumors, we included in the analysis 50 patients with oAl

HRAS wild-type tumors. PD-L1 expression in formalin-fixed tumour BRCA (n=1020) 1 ]

samples was assessed using the PD-L1 IHC 22C3 pharmDx assay (Agilent BRCA-Basal (n=177) - - X =

Technologies, Carpinteria, CA, USA) and characterized by the combined BRCALumA (ve516) -

positive score (CPS). Assessment of PD-L1+ cells inside and at periphery of NN =

the tumor was performed. HRAS mutational status was correlated with PD-

L1 status. COAD (n=404) -

HNsc (n=507) | [ H B H B
HNSC-HPV+ (n=03) 1 [X] < X X X X b p>0.05

1. TCGA data indicate that tumors with oncogenic HRAS display LUAD (n=515) - < X X X KX X
higher levels of CD8A+ infiltration in HNSCC. LUSG (nmdss) - LogFe
Gene expression profiling using RNA-seq data has been widely used for T = I_zo,o
immune 1nfiltration estimation. In our study, the TIMER2.0 platform was Pere (=TT -
used 1n order to retrieve the immune infiltration profile from the HNSCC PRAD (n=497) -
TCGA samples and correlate them to HRAS mutation status. TIMER2.0 I Figure 3. Heatmap table of the log-
utilizes the Immunedeconv, an R package which integrates six state-of-the-art N Jold changes of CD8A infiltration
algorithms, including TIMER, xCell, MCP-counter, CIBERSORT, EPIC and . Zggﬂ;ﬁ;ﬁ%ﬂfﬁ:ﬁgﬁiyd
quanTIseq. This analysis revealed that HPV- tumors with oncogenic HRAS different tumor types.
display higher levels of CD8 A-+infiltration. The statistical significance of this e
correlation was tested against all different TIMERZ2.0 algorithms (Figure 2). R (ne3 7 -
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3. The presence of HRAS mutations is associated with higher PD-L1
expression.

-PD-L1 expression levels were assessed by IHC 1n a group of 13 HRAS mutated
HNSCCs and 1n a group of 50 HNSCCs harboring wild type HRAS.

-Assessment of PD-L1+ cells inside and at periphery of the tumor was performed for

all cases independently. Combined positive score (CPS) and tumor proportion score
(TPS) were both evaluated.

-The presence of HRAS mutations was associated with higher TPS PD-L1 scores
(26% vs 40% vs 100% 1 TPS <1%, 1-49% and >50% respectively, p=0.043).
Similar results were obtained for CPS (28% vs 80% in CPS <10% and =>10%,
p=0.047).
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Figure 4. Representative PD-L1 staining images (A,B) from two HRAS mutant tumors with concomitant
high PD-L1 expression..

Conclusions

-HNSCC TCGA transcriptomic data, indicate that HPV- tumors with mutant HRAS
display higher levels of CD8A+ infiltration compared to wild type HRAS tumors.

-The pan-cancer analysis indicate that the association between HRAS oncogenic
mutations and higher CD8A+ infiltration 1s statistically significant only in HPV-
HNSCC among different cancer types.

-Our experimental data indicate that HRAS mutant HNSCCs are associated with high
PD-L1 expression. Combinations of tipifarnib with an anti-PD1 antibody, an anti-
PDL]1 antibody, or an anti-CTLA-4 antibody warrants clinical investigation 1n this rare

subset of HNSCC.
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