Autoimmunity and cancer immunosurveillance in the biliary tree
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|nh‘0dUCfIOn Primary biliary cholangitis (PBC)! and primary sclerosing cholangitis (PSC)? are

two chronic inflammatory diseases of the biliary tract. Chronic inflammation is known to be one of the
main risk factors for cancer onset. In this line, PSC is the first etiology of cholangiocarcinoma (CCA)3 in
Western countries. But surprisingly, patients with PBC close to never develop CCA. Since PBC harbors an
autoimmune component, we hypothesised that PBC-associated autoimmunity could fuel cancer
immunosurveillance and thus prevent CCA appearance.

1. Validation of the murine
models of cholangitis

A Primary biliary cholangitis (PBC)

2. PBC protects against CCA
in a specific & T-cell
dependent manner

® 2-0A-BSA 100ug {i.p.) + a-GalCer 2ug fiv.) B Primary sclerosing cholangitis (PSC)

® 2.04-85A 100ug {I.p.) s DDC 0.1% indiet

e (€2 > Cme >
0 7 14 21 8 35 Q 7 14 21 28 35 A ° Tumor moni itoring = Cholangitis inductio
> Depleting antibodies (once a week, i.p.)
. 35 7 0 74 @ Engraftment of canc Ils (s.c.)
p=0.0074
s p=0.0148 . CCA
§ 00| ~eEEL B ) —can C oo D) — g
— PSC, n=9
- o — _
§ e E 1500 E 1500 E 1500
z 2 & 2
2 73 1000 2 1000 S 1000{ p=0.8258
° . > :
g 0.03 T é ‘g s
= 500 E 500 € 500
e = 2 =
0.02 :I ]
% - : ’ 0 '
0 04
o 0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
0.01 a |1 Day post engraftment Day post engraftment Day post engraftment
~ Control PBC PSC
HCC NSCLC Fibrosarcoma
E 4007 — Control, n=6 F 20007 — control, n=5 G 20007 _ control, n=4
E F p=0 B0&3 G - p=0.0483 — PBC, n=8 T — PBC, n=5 — PBC, n=4
00110 ' ' . pe0.6080 ' | o o
- p=0.0155 3 — ) p=0.0002 : gg. 200007 _ ' §3oo P §1500 §1500
— > : . £ E N
& —E2B 030 g ) - £ | £ £
é S i § T 3 .l 3 200{ p=03592 4 2 1000{ p=0.1376 = 1000{ P=0.9896
_ il - : 1 : z
% 4 . 2 4 = S 5
= ’ E . - g100 £ 500 £ 500
e "
z, o | = . 5, . 2 : :
F - > ™
B 1 §
: 2 § 1 * e T % 10 20 30 40 50 60 70 % 5 10 15 20 25 % 10 20 30 40
:‘ — ‘§‘ oo i % 2 B Day post engraftment Day post engraftment Day post engraftment
3 34 ; . [ee |
1 . o
s ) 5| : A E X —
B e
0 0 0
Control PBC PSC Control PBC PSC § Control PBC PSC H - g T | T —peonmg os o J ) rEeee e
J— + + =
«’g ~ PBC+aCD20, n=9 oSE‘ 6&‘
o . . . . £ S £
= 1000 ! = 1000 = 1000
Figure 1. Experimental schemes of PBC (A) and PSC (B) induction in e g 2
3 =) $$% = )
. . ° . . . (o] o p=0.0004 (o]
immunocompetent C57BI/6 mice. C. Histological sections of liverat = _
o = o o
S / £ £
° [} ° L] . ° *
day 35 stained with hematoxylin, eosin and safran, p: portal vein, 2 A 2 2

0.
0 10 20 30 40 50 60 70
Day post engraftment

0
0 10 20 30 40 50 60 70
Day post eng. wiuiivii

0
0 10 20 30 40 50 60 70
Day post engraftment

bile duct; 1: leukocytic infiltrate, 2: hyperplastic bile duct, 3: onion
skin-like fibrosis, 4: ductular reaction. D. Collagen proportionate
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individual and mean (+ SD) values. P-values were calculated by

means of ANOVA test Tukey’s pairwise multiple comparison. , ,
Figure 2. A. Experimental scheme. Growth of subcutaneous

syngeneic CCA tumors in control, PSC or PBC mice (B-D) or PBC
mice without or with injections of antibodies targeting either
CD4 and/or CD8 or CD20, to deplete CD4* and/or CD8* T or B
cells, respectively (H-M). Growth of subcutaneous syngeneic
tumors of hepatocellular carcinoma (HCC) (E), non-small-cell
lung cancer (NSCLC) (F), and fibroscarcoma (G) in control and
PBC mice. Graphs show mean (+ SEM) (B, E-H, K) and individual
(C-D, I-J, L-M) tumor growth curves. P-values were calculated
by means of a linear mixed-effect model.
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3. PBC protection against CCA relies on type-1/2
iImmune responses
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curves. P-values were calculated by means of a linear
mixed-effect model.
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4. Hepatic and CCA tumor tissues share similar
enriched TCR clonotypes upon PBC
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£ Figure 4. T cell clones infiltrating CCA, hepatic and blood
: tissues of a PBC mouse were characterized by single-cell
;‘ TCR sequencing coupled with single-cell RNA-
E‘” sequencing. A. Venn diagram showing the number of
§ ' o = TCR clonotypes overlapping between tumor, liver and
e W= m% . blood. B. Number of TCR clonotypes enriched (i.e. >0,1%

Clonotype frequency in the tumor (%)

of T cells) only in tumor (n=103), or liver (n=58), or both
tissues (n=25). C. Proportion in the liver versus CCA
tumor of each of the 25 TCR clonotypes enriched and
shared between both tissues. D. Phenotypic clustering
of total T lymphocytes sorted out from CCA and hepatic
tissues of a PBC mouse. E. Phenotypic clustering of the
25 TCR clonotypes enriched in both CCA tumor and liver
upon PBC.
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COHClUSIOh Our data demonstrated that PBC protects against CCA outgrowth

through an active mechanism mainly relying on both CD4* and CD8* T-cells, and in a lesser
extent on B-cells. PBC-associated antitumor activity was specific to CCA. Type-1 and -2
immune responses, relying on the cytokines IFNy and IL4 respectively, were mediating CCA
immunosurveillance upon PBC. Finally, single-cell TCR/RNA-sequencing analyses revealed an
enrichment of T cells with identical TCR in both liver and ectopic CCA tumor of a PBC mice.
Altogether, our data provide mechanistic insights into an overlap between autoimmunity and
cancer immunosurveillance in the biliary tree.
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