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Microbiome and colorectal cancer (CRC)
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Local environments dominate microbial signatures
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Regional variation limits applications of healthy
gut microbiome reference ranges and disease
models

He et al. 2018



Shifting paradigms — sensing commensialism
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Hyperproliferative lesions under metabolic cell stress Tum
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Cell stress as cause or consequence in CRC TUM
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ATF6 In UC-associated cancer risk Tum
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ATF6 as a potential new oncogenic driver TUT

— 100~ —— with alteration ER-UPR (n=141) g 100 — With ATFG alteration (n=39)
s 1 —— no alteration ER-UPR (n=400) 2 1 e
= jall -
£ 80 5 80
7] . « -
@
S 60- £ 60
Y ] b .
2 40- 2 40-
? 1 3 ]
o 20{ ., Q201 «
= 1p=0.0425 = 1p=0.0393
0 | 1 L} ) L} ) L | 0 ¥ ] ¥ 1 L T v 1] ¥ L] ¥ 1 v 1 o ]
0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160
Time (months) Time (months)

E R312H

5 ' !

= . ?

=

H L B - L LN L] L L ]

i
| bZP_1 ATF6
200 300 200 500 800 870 aa

Coleman, ..., Haller 2018 Gastroenterology



Activated ATF6 triggers spontaneous colonic tumors TUM

Rosa26-nATF6-HA locus

CAGGSprom - NATF6-HA-pA
X Villin-Cre t9/wt .
CAGGSprom NATF6-HA-pA
fI/fl tg/wt tg/tg
i age 1y , age ly | age 5wk age 12wk age>12wk
—_ ) 1 r LI 1F 1 I 1
s n=8 : n=8 | n=12 n=14 n=28
c 100 ' |
o [ [
° s ' (|
© 50 0 0
= [ [
o 0
E + - - + - - + - - + - - + - - Colon
- + - -+ - -+ - -+ - -+ . Cecum
+ - - %+ - < %+ - - 4+ - . 4+ smalll

Coleman, ..., Haller 2018 Gastroenterology



Microbiota changes independent of inflammation

after tumor formation
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Bacteria penetrate the mucus barrier TUT

Muc2 EUB DAPI EUB DAPI Muc2 EUB DAPI EUB DAPI
- e i .._:»._’ ."'?' .

fI/fl

tg/tg

o 1001
o B E 75+
‘s 90-
=
5wk 12wk - 25 .
404 = o = o A [ [ [ #mice
E O
s >
-

E
E 8%
2 g & 30 =3 I I
S 3 20 mm tg/tg H20 VIM Hzo ‘”M
<3 tg/wt
g2 10 o 6wk 6wk+4wk
% ma
RS g

DISTAL COLON



TLR related TRIF signaling triggers tumors

MRNA fold change

TNF
2 ] Swk
. No tumor
JuE=¥ ¥
207
15 12wk
107 Tumor
57 N
o——%—_——.._
20 - >20wk
15 ) Tumor and
10 . .
c [ inflammation
0

m
61/6)
wyBy |l

=

tumor incidence [%]

... but

wEk

1

00- 1
751
50-
295-

0-

B Cirl
tg/tg| Ml MyD88 KO
MyD88 TRIF DKO

independent of inflammation



Focal STAT3 activation at very early stages

nATF6 x Vil-CreERT2

10wk 11wk 26wk )
ROy 4-OHT & | 3 100
4d 5
E 50
fl/fl tg/tg 'cE'> 0 5 # of mice
' 2 fiffl tgitg
S
LU A ;
o
I
3 15 EE 1
< — % B x
o E c 24 o = § 10 .“
< €5 o © T g
%)) L 1 o ~ o
< =z E 00 “ E‘E
o & 0 O<= o
L ©
D @
N~
SQ i1 K y .‘ 'é 40 g 25, EE
X 1’;‘_:-?*5“1:":' 5 ax g 201 —
L iRE i 5 30 =
—— o g 15
20 [=%
™ 3 3 P 101
Z : + 10 < 5
U'_) 3 = E 0 g 0
T 9 S
d LERR $ & &




Germ-free mice are proteced depite cell stress
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Transmissive tumor formation T|.|T|

ROC Curve association
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Tranfer of phenotypes via microbiota transplantation

from mouse to mouse or
mouse to human
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Mouse to mouse in IBD and colorectal camcer models V&
v" Schaubeck, ..., Haller 2016 Gut
v' Coleman, ..., Haller 2018 Gastroenterology

Human to mouse in IBD and obesity models
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— Schueppel, ..., Haller (unpublished)
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Summary
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ATF6 is relevant for 10% of CRC
patients

ATF6 activation is conditioning the
tumor niche

Microbial environment triggers tumor
formation independent of tissue
inflammation

Community vs. selective function of
single microbes unclear



... and all depends on the people! TUTI
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