Promotion of protective anti-
tumour CD8+ T cell immunity -
a new treatment for tumours

Depending on environmental and physiological conditions, the T
cells of the body can identify and remove/destroy cancerous
cells. However, in the majority of cancer patients, T cells
lose function once present within the tumour microenvironment
and within the tumours surrounding environment. Cancer
immunotherapy is focused on reinvigorating T cells so that
they may identify and continue to battle foreign cancer cells.
Research in this field has primarily focused on stimulating T
cells directly. In a recent study by researchers at MIT,
Duong, et al., have identified a potential approach to
indirectly activate T cells, through the recruitment of a
helper immune cells i.e. dendritic cells (Figure 1). They
identified a specific subset of dendritic cells that activate
T cells via a unique mechanism. Through the expression of
tumour proteins on their surface, dendritic cells impersonate
cancer cells and subsequently trigger a strong T cell immune
response.
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Figure 1: Graphical Abstract.
Tumor-infiltrating dendritic
cells (DCs) are central to the
anti-tumor immune response. Duong
et al. reveal an activation state
of CDllb+conventionalDCs (DC2)
characterized by expression of
interferon (IFN)-stimulated genes
(ISG+DCs) and capable of
acquiring and presenting 1intact
tumor-derived peptide-MHC class I
complexes. ISG+DCs can activate
CD8+T cells and promote
protective anti-tumor iImmunity in
the absence of DC1 (Duong, et
al., 2021).

The study was suggestive of a novel method of stimulating this
specific population of dendritic cells which could enhance the
effectiveness of cancer immunotherapy. Promisingly, it was
showing in mice that the stimulation of dendritic cells slowed
the growth of melanoma and colon tumours.

Dendritic cells have been reported to activate tumour-fighting
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T cells, but there exist several varying subtypes of dendritic
cells, and how they affect T cells and their activation states
has not yet been fully elucidated. As they said, “Tumour-
infiltrating dendritic cells (DCs) assume varied functional
states that impact anti-tumour immunity.” The present study
aimed to characterise the function of some of these subtypes.

In order to conduct their investigation and elucidate the
difference between the DC states associated with productive
anti-tumour T cell immunity, they compared spontaneously
regressing and progressing tumours in mice. What they found

was that tumour-reactive CD8" T cell responses in Batf3”™ mice
lacking type 1 DCs (DCls) were lost in progressor tumours but
preserved in regressor tumours (Figure 2).
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Figure 2: The regression of MC57-
SIY tumors is independent of
Batf3-driven DC1. (A)
Representative tumor outgrowth 1in
WT mice (n =3-4 mice/group; three
independent repeats). (B and ()
Representative flow plot (B) and
quantification (C) of (CD103+D(Cls
and CD11b+DC2s (pre-gated on live
CD45+MHC class
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IT+Ly6C[JF4/800CD11c+CD24hi) 1in
tumors at day 7 after tumor
inoculation in WT mice. Data were
pooled from two 1independent
experiments (n = 3-4
mice/group). (D) Representative
tumor outgrowth inRagZ2[]/[Omice(n =
3-5 mice/group; three independent
repeats).(E and F) Representative
flow plot (E) and quantification
(F) of CD103+DC1s and CD11b+D(C2s
in tumors at day 15 after tumor
inoculation 1inRag2[]/0Omice. Data
were pooled from two independent

experiments (n = 3
mice/group).(G) Representative
tumor outgrowth in WT

orBatf3[]/[Omice(n=3-4 mice/group;
three 1independent repeats).(H)
Quantification of SIY-specific
CD8+T cells 1in tumors at day 7
after tumor implantation
inBatf3[]/(Omice. Data were pooled
from two independent experiments
(n = 2-5 mice mice/group).(I)
ELISpot quantification of IFN-g-
producing splenocytes at day 5
after tumor 1inoculation in WT
andBatf3[]/[Imice. Data were pooled
from two independent experiments
(n = 3-4 mice/group).Data are
shown as mean = SEM. *p < 0.05,
**p <0.01, ****p < 0.0001; ns,
not significant: Mann-Whitney U
(MWU) test (C, F, H, and I) or
two-way ANOVA (A, D, and G)
(Duong, et al., 2021).



The best described type of dendritic cells required for anti-
tumour immunity are DC1l cells, which interact with T cells
that target cancer cells. Interestingly it was reported that
DC1 cells are not essential for tumour regression. Through the
use of scRNAseq, (Figure 3), the authors were able to identify
a previously unknown activation state of DC2 cells, another
subset of dendritic cell, that was driving T cell activation
in the regressing tumours. They found this through
investigating intra-tumoral DCs within regressor tumours
revealing C(CDllb+conventional DCs (DC2s) characterized by
expression of 1interferon (IFN)-stimulated genes (ISGs)
(ISG+DCs) .

Figure 3: Functional assays and
SCRNA-seq identify a DC cluster
characterized by an IFN-I gene
signature in MC57-SIY tumors.(A)
Experimental design for (B) and
(C).(B and C) Percentage of 2C T
cell proliferation after co-
culture with tumor-sorted APCs 1in
WT (B) orBatf3[/[J(C) mice at day
5 after tumor inoculation (n = 5
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mice/experiment; two 1independent
repeats). (D) ELISpot of IFN-g-
producing splenocytes from DT-
treated or PBS-treated It gax-
DTRBMC mice at day 5 after tumor
inoculation. Data were pooled
from two independent experiments
(n = 3 mice/group).(E) Number of
SIY-reactive tumor-infiltrating
lymphocytes (TILs) in tumors from
cDC-depleted (zDC-DTR) or non-
depleted (WT) BMC mice at day 7
after tumor 1inoculation (n = 5
mice/group).(F) (Top) UMAP plot
of cells from MC57-SIY tumors
colored by expression module
score of a DC signature. (Bottom)
UMAP plot of cells contained 1in
the highlighted DC cluster. (G)
Heatmap of top 15 DEGs for each
DC cluster identified in (F).(H)
Tumor outgrowth
(mm2)inWTorIfnarl[]/[Jmice (n = 3—4
mice/group; three 1independent
experiments). (I) Experimental
design for (J).(J) ELISpot of
IFN-g-producing splenocytes
fromItgax-DTR:Ifnarl[]/Omixed BMC
mice (WT hosts,
left;Ifnarl[]/[Jhosts, right) at
day 7 after tumor inoculation.
Data were pooled from two
independent experiments (n = 2-3
mice/group).Data are shown as
mean = SEM. **p < 0.01, ****p <
0.0001: MWU test (B-E and J) or
two-way ANOVA (H) (Duong, et al.,



2021).

These dendritic cells (ISG+DCs), unlike cross-presenting DC1,
acquired and presented intact tumour-derived peptide-major
histocompatibility complex class I (MHC class I) complexes.
This leading to T cells becoming activated towards tumour cell
eradication.

Interferon and its variations have been used to help fight
cancer cells, however widespread side effects may occur when
used chronically. As described in this study, delivering
interferon in a targeted way to tumour cells, or to use a drug
that would provoke tumour cells to produce type I interferon
would be greatly beneficial.

Noting some limitations of the study, the authors wrote:

“While our comparative model of a regressor and a progressor
tumour facilitated the study of stimulatory DC states, it also
has limitations. To broaden our findings, we screened
additional murine tumour lines and found that our observations
could be extended beyond our model system. Moving forward, it
will be critical to assess for ISG+DCs in additional murine
tumour models and, more 1importantly, to establish the
relevance of ISG+DCs in human tumours. Nonetheless, our study
demonstrates that IFN-b can be used to induce ISG+DCs 1in
poorly immunogenic murine tumours, and it will be interesting
to determine whether this therapeutic implication holds true
in the human setting.” (Duong, et al., 2021).

Journal article: Duong, E., et al. 2021. Type I interferon
activates MHC class I-dressed CDllb+ conventional dendritic
cells to promote protective anti-tumor CD8+ T cell
immunity. Immunity.

Summary by Stefan Botha
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