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CD38 is a promising, though not widely understood, immune-oncology target. Historically, like PD-1 and CTLA4 before, CD38 has been labelled as an activation marker however it has been highlighted recently for its
more suppressive, and arguably malignant, checkpoint-like activities (7,8,9). CD38 is a glycoprotein commonly expressed on leukocytes. As an ecto-enzyme CD38 catalyses production of suppressive adenosine though
its intracellular regulation of Ca2+ which is possibly what initially led to its overly-narrow labelling as a marker of cellular activation. There is a paucity of meaningful data on the expression of this target in solid tumours. We
have gathered data on the distribution of CD38 in various solid cancers. CD38 expression is high on T-cells that express markers of activation including PD-1 underscoring the coexistence of CD38 with checkpoint like
entities and suggesting an immunomodulatory role for CD38. We suggest that this cryptic role for CD38 is no different to that which may have impeded initial PD-1/CTLA4 research and we propose that high CD38
expression might favour disease progression in some contexts. We are currently performing high-dimensional cytometry and multiplex IHC analyses on multiple tumour types to further characterize the distribution of this
novel target on effector and regulatory cells. Further work looking for more direct, functional evidence of the suppressive functions of CD38 is now required.

Fig1. CD38 mRNA is found in most tumours.

Fig5. CD38 expression varies across tumour types
and leukocytes populations

Fig8. Tumour restricted co-expression of CD38 with
markers of activation, migration and inhibition
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Fig6. CD8 scoring by stain intensity and breadth of
tumour involvement correlates with CD38+ve cell
density
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Fig2. CD38 expression correlates strongly
with PD-1 expression in multiple tumour
types

Fig5. Heat map showing CD38 expression (Z-score) alongside deconvoluted,
known, gene expression signatures for specific subsets of lymphocyte populations.
Both effector and regulator cell types are notably variable in their CD38 expression.
Primary tumor expression of CD38 in glioblastoma multiforme, lung
adenocarcinoma and prostatic cancer may be an alternative reason for the high
levels of CD38 expression seen in these tumor types6.
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Fig1. Results of a search for CD38 RNA expression across 30
tumour samples (TCGA database). Individual dots represent
individual samples scored logarithmically
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Fig8. FACS analysis of CD38 co-expression on T cells
Co-expression of CD38 with markers of homing, activation and suppression (CD103, CD69,
HLA-DR, PD-1) were investigated on T cells in PBMC and multi-region TIL samples from 14
NSCLC patients. Co-expression of CD38 with each marker was visualised via bivariate plot
(8a) and co-expression of all 6 markers was visualised via SPICE analysis (8b).

Fig9. Tumour infiltrating T cells co-express CD38 with
“activation” markers (including PD-1/CTLA4)
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Fig9. FACS Analysis of TILs. Cytometric analysis of tumour infiltrating CD8+,
CD4+FoxP3+ (Treg) and CD4+FoxP3- (CD4eff) T cells from a NSCLC patient reveals
CD38 expression in all T cell populations and co-expression of CD38 with immune
oncology targets PD-1 and CTLA-4
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Fig4. CD38 expression is mostly restricted to
immune cells in NSCLC
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Fig7. CD38 is expressed on
and
leukocytes. PD-1 and CD38 are strongly associated
in a subset of these cells

Fig3. CD38 staining lymphocytes
densely populating peri-tumoral
stroma tissues in established breast
adenocarcinoma.
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Fig3. Breast cancer: CD38 expression is
restricted to stroma in many tumours
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Fig2. A positive correlation is observed between the expression of
CD38 and PD-1 in Breast Invasive Carcinoma (BRCA), Lung
Adenocarcinoma (LUAD), Lung Squamous Cell Carcinoma (LUSC),
Kidney Renal Clear Cell Carcinoma (KIRC), Skin Cutaneous
Melanoma (SKCM) and Bladder Urothelial Carcinoma (BLCA) from
TCGA data (via TIMER5).

Fig6. Immunoscore4 is a validated method for attributing a score to tumours
based upon an integrative assessment of both the degree of immune infiltrate
and also the extent/context of that infiltrate with respect to the invasive margin of
the tumor. High scores are indicative of a high degree of immune involvement in
the tumor margin whilst low scores indicate the opposite. For both lung and
colorectal cancer CD38 cell density was shown to have some degree of
correlation with both CD8 cell density and also with the higher immunoscores.
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Fig10. CD38HI cells observed among TILs
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Fig7a. FACS analysis of CD38 expression in leukocytes populations
T cells (CD3+CD8+ and CD3+CD8-), and CD3- leukocytes (CD3-HLA-DR+, CD3HLA-DR-CD57-, CD3-CD57+) were identified via flow cytometry from 14 NSCLC
patients. Expression of CD38 was measured on each populations in PBMC and
multi-region tumour infiltrating lymphocytes (TIL).
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Fig7c. Statistical analysis of
FACS data. CD38+ Tcell expansion
and CD38 + CD3 - leukocytes
contraction was measured in TIL (cf.
matched PBMC, paired t-test).
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Fig9. CD38HI cells observed in tumour infiltrating leukocytes. A population of
CD38 overexpressing CD3-CD57- cells was enriched in TIL (cf. PBMC, 10a,c).
Density of CD38 expression was significantly higher than that observed on TIL CD8
cells (10b,d).

Conclusions:
•Our work corroborates recent data (7,8,9,10) and suggests that CD38 distribution
mirrors some checkpoint markers and therefore might be a valid therapeutic target
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Fig7b. Sunburst
representation of FACS
gating and CD38
expression Illustration of
the relative expansion of
CD38 expressing CD3+ T
cells and contraction of
CD38 expressing CD3leukocytes
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•In contrast to haematological malignancy CD38 is expressed predominantly on
immune cells
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•Unlike PD-1, CD38 is also expressed on myeloid and lymphoid lineages beyond T
cells where the suppressive, or otherwise, function of CD38 should be further
explored
•There is a notable myeloid population of CD38hi cells that is demonstrably enriched
in tumours and which may correspond to literature reports of CD38 enriched MDSCs
(10).

