Characterisation of innate
lymphoid cell subsets
infiltrating colorectal carcinoma

We read with great interest the paper by
de Vries et al' which provides an inter-
esting and unbiased characterisation of the
immune contexture of colorectal cancer
(CRC), the third most common cancer
worldwide.” By mass cytometric analysis
together with single cell RNA sequencing,
the authors identified several clusters of
immune cells infiltrating CRC. They show
that natural killer (NK) cells (identified as
CD1277CD56*CD4SRO") are the prev-
alent innate lymphoid cell (ILC) popula-
tion. NK cells are cytotoxic cells and can
be distinguished from the non-cytotoxic
CD127" ‘helper’ ILC subsets (hILCs),
which are specialised in the secretion of
different sets of cytokines.> Because of
the low numbers of CD127% hILCs, the
authors did not characterise further hILC
subsets. However, given their capacity to
rapidly respond to environmental signals

and pathogenic challenges, hILCs serve
as important sentinels of mucosal tissue
homeostasis.* Therefore, their possible
role both in CRC pathogenesis and in
antitumour response has yet to be deter-
mined. Data on the ILC subset compo-
sition in CRC may allow improvement
in therapeutic strategies for the control
of this tumour by either suppressing or
harnessing ILC function.

In this context, we analysed ILC subsets
in samples from 33 resected primary CRC
(online supplementary table 1) in compar-
ison with matched normal mucosa (from
the same patient), sampled 10cm distant
from the tumour (see online supplemen-
tary data). Single cell suspensions were
analysed by multiparametric flow cytom-
etry (online supplementary figure 1). No
difference was found in the number of
leukocytes (CD45™ cells) infiltrating the
normal or tumour tissues (figure 1A).
Among lineage (CD34, CD123, CD3,
CD19, CD14) negative cells, we gated
on CD567CD127" cells (NK cells), and
on both CDS6" and CDS6 CD127*
cells (hILCs). While NK cell numbers
were similar in the normal and tumour
tissues (figure 1B), a significant decrease
in the overall number and frequency of
hILCs among the total innate lympho-
cytes was detected (figure 1B-E). In agree-
ment with the conventional classification
of ILCs,” we further gated hILCs into
CD117 " CRTH2"~ (ILCls), CD117"moda-
CRTH2" (ILC2s) and CD117"CRTH2~
(ILC3s). As shown in figure 1D-F, the
hILC subset composition was different
between the normal and tumour samples.
In the normal colon mucosa, ILC3s repre-
sented the most abundant subset, followed
by ILCls and ILC2s (the least repre-
sented subset among hILCs). In tumour
samples, there was a marked reduction
in total hILCs that was mainly reflecting
a loss of interleukin (IL)-22-producing
ILC3s (figure 1D-F). The ILC2 frequency
was also low in tumour tissues, while
the ILC1/ILC3 proportion was altered,
reflecting both the decrease of ILC3s
and the increase of ILC1s (figure 1D,E).
Immunohistochemical analysis of epithe-
lial crypts revealed higher numbers of
infiltrating ILC3s (RORyt*CD37) in the
normal as compared with the tumour
tissues (figure 1G). ILC1s are character-
ised by the secretion of the proinflam-
matory cytokines interferon (IFN)-y and
tumour necrosis factor-o,,” while ILC3s are
thought to play a protective role against
cancer as suggested by different studies.®”
Thus, their sharp reduction, together with
the increase of ILC1s (which may favour
chronic intestinal inflammation), could
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hILCs infiltrate CRC. After Percoll, single cell suspensions of normal and tumour colon

biopsies from patients with CRC were stained and analysed by flow cytometry. (A, B) Absolute
number of CD45* cells (n=10), NK cells and hILC (CD127*) (n=8) per gram. (C, D) Proportion of NK
cells (purple) and hILC (black) among live CD45™ cells and proportion of ILC1 (blue), ILC2 (green)
and ILC3 (red) among hILCs (n=13). (E) Frequency of ILC1, ILC2 and ILC3 among live/CD45*/

lin™ (CD3, CD19, CD14, CD34, CD123) CD127* cells (n=13). (F) Absolute number of ILC1, ILC2 and
ILC3 (n=7) per gram. (G) Immunohistochemical analysis of normal and tumorous specimens from
a patient with CRC using RORyt (brown) and CD3 (red). The arrows indicate RORyt*CD3™ ILC3.
Scale bars: 50 mm. (H) Absolute number of ielLC1 per gram (n=>5) and (1) representative dot plots
showing ielLC1s gated as live/CD45*/lin™ (CD3, CD19, CD14) NKp44*CD103* cells. CRC, colorectal
cancer; hILC, helper ILG; ielLC1, intraepithelial ILC1; ILC, innate lymphoid cell; NK, natural killer;
RORYt, RAR-related orphan receptor gamma. * p<0.05, ** p<0.01, *** p<0.001.

play a role in malignant transformation/
tumour progression. Notably, the altered
ILC1/ILC3 balance may be, at least in
part, dependent on the plasticity of ILC3s
driven by the CRC microenvironment in
which cytokines such as IL-1B, IL-15 and
IL-12 may convert ILC3s into IFN-y-pro-
ducing ILC1-like cells.’ ® In addition,
another subset of IFN-y-producing ILC1
(NKp44*CD103*CD127"), called

intraepithelial ILC1 and previously identi-
fied in intestinal lamina propria,” was also
enriched in the tumour as compared with
the normal tissues (figure 1H,I).

In conclusion, our data complement
the study by de Vries et al,' providing
information on the hILC populations
present in CRC tissues. Our data may
offer a clue for therapeutic strategies,
for example, harnessing ILC3s and/or

targeting ILC1s. It will also be important
to define whether altered ILC1/ILC3
proportions in CRC samples may have a
prognostic value.
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