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> TLR4 TRAF6 is downstream of all TLRs,
IL-1R family and some

TNF familiy members (cp4o and rank)

Endosome TLR3

Cytoplasm

Nucleus Type I IFN



TRAF67/- (deficient for TRAF6 in all cells)

TRAF6-/- die perinatally (max. survival day 15)

TRAF6-/- DCs (derived from complete KO)
- can prime T cells less well to produce IFNy

- do not fully mature upon TLR/IL1R stimulation
(Kobayashi 2003)

Fetal liver-chimeras with TRAF6-/- cells = organ infiltration of Th2 cells
(Chiffoleau, 2003)

- View: TRAF6-deficieny DCs have a maturation defect and therefore have a reduced T
cell-priming capacity

Despite this defective activation phenotype, TRAF67- DC are linked
to an spontaneous development of Th2 inflammation in the
intestine



“DC-specific” delection of TRAF6 = CD11cCreTRAF6f/f

CD11c not only in DCs “Specific deletion was further observed in DCs isolated
Spec|ﬁc|ty not convincingly shown! from other tissues as well (not shown)”

sorted splenocytes, no sorting markers indicated! FACS: In vitro stimulation (PMA/lonomycin of splenocytes)
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* Enteritis

* Thickening of smooth muscle layer
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* Goblet and Paneth cells increase

* Fibrosis



Th2 inflammation is conferred by T cells

Th2-cytokines co-localise with CD3
- Source are T cells
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Antibiotic treatment prevents small intestinal inflammation
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Microbiota-dependent reduction of Tregs in the small intestine, but not the colon in TRAF6ADC

Abx from week 4 of life, for 2 weeks
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In TRAF6DDC mice Abx treament
restores the Treg (FoxP3+ cells) number




Possible mechanism of diminished Tregs counts: Reduces IL-2 producing capacity of TRAF6ADC
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Transferred Tregs can prevent induction of Th2 inflammation

Sorted Tregs from STAT5tg FoxP3-GFP+ tranferred into T6ADC or WT mice
4 weeks post transfer
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MyD88ADC mice do not phenocopy aberrant immune homeostasis of TRAF6ADC mice

Woundn’t we expect that if Abx-treated mice do not show inflammation?
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Possible explanations from discussion: NS N

1. TLRs activate a MyD88-independent, but TRAF6-dependent tolerogenic pathway

2. Microbiota utilise PRR-independent pathways, e.g. ATP (P2X) to act on DCs

3. TLRs stimulate non-DC cells to produce factors that act on DCs in a MyD88-independent, TRAF6-
dependent fashion (e.g. TGF-b, CD40L, RANKL, IL-25)



Summary

Dendritic cell (DC)-expressed TRAFG is critical for small intestine immune tolerance
Spontaneous gut Th2 cell responses develop in the absence of DC-expressed TRAF6
Gut microbiota trigger small intestine autoimmunity absent DC-expressed TRAF6

DC-expressed TRAFG6 controls IL-2-associated iTreg cell induction in small intestine
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Short-chain fatty acids

e are 1-6 carbonsin length

e produced in the colon by bacterial
fermentation of plant-derived
nondigestible polysaccharides, such as
cellulose

Germ-free mice have

* more of the nondigestible plant
oligosaccharide raffinose (bacterial
fermentation substrate)

e diminished concentrations of SCFA

SCFA can...

...activate GPR43 (free fatty acid receptor 2, FFA2)
...inhibit histone deacetylases
...regulate autophagy
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Constraint

All germ-free mice are Balb/c

(or Swiss webster in S.16 and S.23)

All SPF mice are C57BL/6

(exception Figure 4: RAG27- Balb/c)




The concentration of SCFA depends on the colonisation status

Table S1. SCFA levels

Cecal or Sl contents [ spPF | AsF ] GF [ GF+B | GF+Mix | SPF+P | SPF+A | SPF+B [SPF+Vanco| SPFSI | SPFSI+P
mmol/g luminal contents
i [21.90+0.122] 18.83 272 | 1.46 +0.162 [ - [ 11.78 + 6.38 [43.33 £ 12.17] - [ - [1.851+1.41[269+0.24 | 12.08+3.69
Acetate [ 40. [ 28.69 +8.32 | 2.82 + 0.534 [ - [ 20.83 +0.47 | - [53.95+1.91] - [ 863+1.73 [15.19+9.2 15.46 +3.69
[18.52+4.92 | 16.89 +1.46 | 2.13 +0.598 [ 11.46+1.46 | 20.6+3.96 | - [ - [29.78 +6.202] 1.04 +0.903 [7.183 +2.39]  6.45 + 2.11
Select bacterial species ASF 356 (XIV)[ ASF 492 (XIV)] Cl (XVII)[ Clostridium bifer (XI)] Bacteroides fragilis
mmol/10A5 CFU
Propi 62.39+0.22 [ 22.93 +0.109 | 14.74 + 0.526 [ 1.147 +0.008 [ 0.0517 +0.001
Acetate [220.0£0.435] 1232 £0.272 118.4 + 0.526 [ 1.973 + 0.001 [ 0.137 +0.001
[ ND [ ND [ ND [ ND [ ND
SCFA mix in mouse water bottle over time | Input (Day 0) [ Day 1 [ Day 4 [ Day 7 [ Day 10 [ Day 14 [ Day 90
mM
Propionate 200 [ 200 [ 199.6 [ 201.24 [ 202.9 [ 2032 ] 419
Acetate [ 200 [ 195 [ 220.1 [ 192.2 [ 196.3 [ 2025 | 56.1
[ 200 [ 20309 ] 202.85 [ 202.27 [ 202.69 [ 20219 ] 38

Cecal or Sl contents

SPF

ASF

GF

mmol/g luminal contents

Propionate

21.90 £0.122

18.83 £2.72

1.46 +0.162

Acetate

40.66 + 5.86

28.69 + 8.32

2.82 +0.534

Butyrate

18.52 +4.92

16.89 £ 1.46

2.13 £ 0.598




GF SCFA restore colonic Treg populations and fuction in germ-free mice

Spleen
Mice were treated for 21 days with either s .
sodium acetate (150mM), £ 1, er Ch
sodium propionate (150mM), e Tet N A
sodium butyrate (100mM) or a g s
SCFA mix (67.5mM acetate, 40mM Butyrate, 25.9mM Propionate) £ )
in the drinking water and water solutions were prepared and changed weekly. 5 150
Controls: mice received pH and sodium-matched water 2 * . .j_
Fcion My ef. P A
A cLP S 140 ; - >~
SPF  Germ-free E 120{ ™ e . £
SCFA - - ) P — A . 8 gn‘lOO . ™ ° o SPF Geérnr-lras -
i al 8% 80| ¢ e MLN S
) =i G 1 % & % 60 %- % I
o | - | § = ®e® . oo e ° b :
3 1 2 k1 ’ ’ 1 L 40 . oo . F o
L 1571% 7.14% = [16.89% (23.03% |14.6% Q20 o * POA BN woe
221 02 k46 153 Jx3 ST — I
SCFA . - P A B  Mix £ g
B C T S00
_ f - -
‘CE)“'-ISO P=0.009 250+ P=0.006 5 30. P=0.011 5100 ns E;'mm v :: ..o,
2 % 5200 3 ' 880 ¥ e . W T
) —— B %@@L @ @ 80 | . g weet . B .
o 100 8 150 382 R 8go| e T | F s
Q = o S Pl O 0 —
Sw 00 = 9-100 o Suw . E'—U40 . P SPF  Gerrielre -
€ o 50 oy Lo 10 - Fo ] e - - e A
T 0 T 0 o 0 0 : Y.
T . P o - P T - P < - P Ea . .
T | EIC I S
1 ] 3 * .
§ %0 p_ootsr =800 P=0.024 g ! . .
& —— | —— £,
E %‘IOO' ) 200
vl 'i . -
=l g 50. ;-_,-_ 150 . . .1 >
E _é-'r_;ﬁll.'.' " . Yas 0 .'
& 0 i so "
sorted cLP CD4+CD127+CD25+ - i SFF Germ-fres -

SCFE - - P A B



SPF

SCFA augment colonic Treg population size and function in SPF mice
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SCFA

Inhibition of Histone-deacetylases contributes to
SCFA effect on Tregs

i ; HDACs
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HDAC6/9 can downregulate nTregs

/ (Beier U.H., 2012)
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SCFA exposure ameliorates T cell transfer colitis
(Treg-intrinsic, GPR43-dependent)

A-C: Balb/c SPF
D-F: C57BL/6 SPF
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