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CMS4 colorectal cancer (CRC) is highly immunosuppressive and characterized by high
levels of TGF-3 signalling and stromal invasion, leading to a poor prognosis.

Extracellular Vesicles (EVs) promote immunosuppression in the Tumour
Microenvironment by influencing surrounding immune cells [1] [2]. | aim to elucidate their
iImmunosuppressive mechanisms in CMS4 CRC.

Isolation & characterisation of Extracellular Vesicles
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/estigating the role of Extracellular Vesicles in CMS4 colorectal tumour
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Cancer Extracellular Vesicles express immunosuppressive ligands

Cancer cell EVs modulate NK cell immune responses in the CMS4 microenvironment
| CMS4 EVs suppress NK cytotoxicity
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Figure 1. A. HCT116 EV characterisation. i) Transmission Electron Microscopy, image
120000X. ii) EV modal size, 88 nm. iii) Intraluminal marker TSG101 & tetraspanin CD9 &
CD63 expression stained vs relevant unstained EVs (grey). B. HCT116 EVs are positive
for immunomodulatory markers. i) CD24 (Siglec 10 ligand) & PD-L1 expression, ii)
CD155 (NK ligand for CD96/DNAM-1/TIGIT) & Nectin 2 (DNAM-1/TIGIT ligand) expression,
1) Pan Siglec 7, 9 & 10 ligand expression, count normalised to mode.

Siglec 7 ligand (pan)

CMS4 EVs suppress NK activation in a time dependant manner

A.i i iii ; ~ . | . .
1. ) ) = Unstained EVs B3 EVs Secretome suppresses NK activation
1] a0
B ﬂ i : A, CD16*CD56"right CD16-CD56bright 24h
E ~3% - E E » ') DNAM-1 expression CD96 expression DNAM-1 expression CD96 expression CD96 | i) _
£ -l & :
y & ~43 — 2 & 1.5- 2.0- 1.5+ 2.0~ 4
1 E ? = = *
EE TSG101 £ E W . 1.5+ 1.5- © 37
i g | g 2 ~ 1.0~ - _ B 1.0 %. _ g
ﬁ ‘g ‘5 a0 o 1.0 i & 1.0 E 2
; NN R SNV (&) o 0.5- 0.5- °
100nm = LA ‘1£":u:' wo 0 0 m1an ;T we om0 w0 1000 057 Wi &
Size (nm) U
CcD9 0.0- T 0.0- T 0.0~ T 0.0- 0-
B Buffer B TCS [ TCSEV depleted " bright
B. ) _ % i) R i) Buffer TCS TCS EV depleted i) CD16"CD56""'®
‘ 3 g ° s A P = % o = DNAM-1 expression CD96 expression
[ Unstained EVs E Lo = E 2 , ok N .5
frar o E E it
1 Isotype ctrl T 3 3 z -
v L) LI
o ke @ o s 1.0- 1.0- e
— TGF EVs E g E E < z { z E
g (=) E; E = ::, [+'4 [
— EVs = & = = 0 ; 0.5+ 0.5
g : 8 § I L I |
& I ] i S Y 0.0- '_I 0.0- T
] 10 [ II:I:1 1 1w
PD-L1 72h
iii) - o CD16*CD56""eht CD16CD56Pright D. CD16*CD56"rieht
E E .5 DNAM-1 expression CD96 expression DNAM-1 expression CD96 expression DNAM-1 expression CD96 expression
o o ] 1.54 2.5+ * 1.5+ 3 1.5+ 2.0+
o - J i
@ w27 2.09 15
® © Il JI5 A 1 i =]
E E = _ 1.0 e _ 1.0 _ 2 _ 1.0 B } _
H g T E - g z % 104 il |
£ E - 0.5- ' 0.5+ 1- 0.5+
S S -] E 0.5+ 0.5+
o
] o 0 0 0.0- - 0.0- ot 0.0~ e 0- . 0.0- s 0.0~ T
B Buffer B2 TGF-TCS [ TGF-TCSEV depleted s Buffer mm EV

Cytotoxic Uptake il):'
ko™ CD16*CD56"right
-TE # il.-
H#",,!f H;.r:ﬁ:iﬁ
- Cytokine 6
. proﬁgiﬂucing
>4 L “‘HHHH‘ Eg?-pﬂ*“' :gi EE: “.-
¥ ‘:. - o
| B g R
CD16-CD56"right 2-
DNAM-1 expression CD96 expression
1.5+ 1.5~ 0
T T T ii)
15 30 120 240
1.0+ _ 1.0+ = Time (minutes)
= CD16-CD56bright
!!..
0.0- 0.0-
6 -
CD16CD56"right _
. L 4- iii)
DNAM-1 expression CD96 expression o
1.55 1.5+ *
- 2- 2
1.0- I 1.0 % E
0.5- 0.5- 0 J ! ' E
15 30 120 240 5
o : 0.0+ " Time (minutes)
s == TGFBEVs = Buffer mmm EVs mmm TGFR EVs

Cancer cell killing rate  Total killing cancer cells

4

250000

200000+

150000+

100000

n
=]
=
(=
=

Time elapsed (x45 min)

2500004

—

200000+

g
g

Total killing (YM
[ =1
=
=]
[ =]
=

g
g

i

=]

i 1

Cytotoxicity against CAF

EV TFp

. -_.-;-__. F ;EI#"" 1

I Buffer
. /s
Bl TGFB EVs

Green + Red Object Area (pm*/lmage) [©

0.4+

0.3+

0.2+

Rate of killing (k)

0.1+

0.0-

Time elapsed (x45 min)
CAF killing rate

Total killing CAF
300000

200000

Total killing (YM)
g
a

=]
1

Figure 2. A. Tumour Cell Secretome (TCS) treatment decreases activating DNAM-1 and increases inhibitory receptor CD96 expression. i) TCS vs EV-depleted TCS; Relative
Fluorescent Intensity (RFI), n=3; ii) Co-expression of DNAM-1/CD96. B. EV depletion does not restore TGFB-TCS-induced reduction of DNAM-1. TGF-TCS vs EV-dep. TGF-TCS,
RFI, n=3. C. HCT116 EVs downregulate DNAM-1 and upregulate CD96 after 24 h 1) mRNA fold change (2*-AACT), n=3, 2) NK subpopulation gating; iii) protein expression RFl, n=4.
D. TGFB EVs are more suppressive at 72 h. E. TGFB EVs are internalized slower than EVs. CFSE-labelled EV vs TGFB EV uptake, n=1. F. EV treatment increases the NK-cell
killing rate but reduces total killing capacity. i) HCT116 (top, 16 h) and CAF (bottom, 20 h) targets; ii) dead targets over time; iii) killing rate (k) and total killing (Y,,), nonlinear
regression, n=3/4. Stats: Kruskal-Wallis test, p < 0.05 (*), p < 0.001 (**).

Conclusion

* CMS4 cancer cell (HCT116) EVs express immunosuppressive ligands.

Secretome dynamics.

* Immunomodulatory effect of CMS4 TCS partially depends on the presence of EVs

. TGFB changes f\\!}

* CMS4 tumour cell EV treatment suppresses NK cell activation & cytotoxicity in a time sensitive manner
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