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Innate immunity

e Primitive, less efficient
defense system

e® Barrier function

® Nonspecificity




Innate immunity

e Primitive less efficient .
defense system neutrophils, complement

defensins, ....

e Barrier function epithelial surfaces
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INNATE IMMUNITY = SENSOR for DANGER

e EPITHELIAL CELLS

e DENDRITIC CELLS

e MACROPHAGES

* PAMS = PATTERN ASSOCIATED

MOLECULAR PATTERNS

* DAMS = DAMAGE ASSOCIATED
MOLECULAR PATTERNS
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Innate immune recognition by
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Bacterial proteoglycans can be recognized
by TLRs at the cell’s surface or by NOD
proteins in the cytosol. Both lead to the
activation of the transcription factor
NFkB and the expression
of pro-inflammatory genes
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PAMP and DAMP
ACTIVATE INNATE IMMUNE CELLS

e CYTOKINE SECRETION

e CHEMOKINE SECRETION

e UPREGULATION of SURFACE MOLECULES
eg ADHESION MOLECULES

e MIGRATION

e PHAGOCYTOSIS and KILLING
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Activated macrophages secrete
a range of cytokines
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IL-1B/IL-6/TNF-a
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Bacteria induce macrophages to produce
IL-6, which acts on hepatocytes to induce
synthesis of acute-phase proteins
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The mucosal immune system
consists of two distinct
compartments, the epithelium
and lamina propria

The immune cells of the
lamina propria

The immune cells of the
epithelial layer

& plasma cell

Figure 11-10 Immunobiology, 7ed. (© Garland Science 2008)




Dendritic cells can extend processes across the epithelial layer
to capture antigen from the lumen of the gut

Figure 11-9 Immunobiology, 7ed. (© Garland Science 2008)
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Dendritic cells in peripheral tissues
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In the presence of commensal
bacteria, production of PGE,,
TGF-B, and TSLP inhibits
dendritic cell maturation
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INFLAMMATORY DESEASES
of THE MUCOSAL SYSTEM

e INFLAMMATORY BOWEL DISEASES

% Crohn’s disease
% Ulcerative colitis

e CHRONIC AIRWAY DISEASES

% Rhinosinusitis
* Asthma
* COPD
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Etiopathogenesis of IBD: Present
Hypothesis

IBD is caused by a loss of tolerance of the
mucosal immune system to the commensal
flora in the susceptible host triggered by as
yet unknown environmental factors.




In the presence of commensal
bacteria, production of PGE,,
TGF-B, and TSLP inhibits
dendritic cell maturation

Invasive microorganisms
__penetrate epithelium
to activate dendritic cells

Mucosa Mucosa
«w o
-
mwwmnnnnfwwuwuwmmm PV RNV

©]10 |0

A

'
O | O

mucosal
ng, dendritic cell \
@ v mucosal
PGE, TGF-B dendritic cell
= = = =
N N
Mesenteric lymph node Mesenteric lymph node

B7/CD28

receptor

Immature dendritic cells give weak
co-stimulatory signals and induce
CD4 T cells to differentiate into

regulatory T;;3 or T, cells

Activated dendritic cells express
strong co-stimulatory ligands and
induce CD4 T cells to differentiate

into effector T,;1 and T2 cells

Figure 11-24 Immunobiology, 7ed. (© Garland Science 2008)



™

—— Ant-CLU4U —=— Control
110

100

90—

o
L]
|

T (N RS G DR |
0 1 2 3 4 5 6 7
Days after injection

Percentage of initial weight

Uhlig et al 2006

Froximal colon
control Ant-FCD40

Intermedate colon
control Anti-CD40



A Cecum Colon

P<0.01 P=0.01
000
. P=0.001 8+ _P=0.0001
3 . o*
§ | et :
T T T TR P=0.01 o B+ _.._
c . e o
g 2 o =]
5 o s 8 g : P<0.01
—oTT—
g 14 =] E 2] oo
E o . E —pao—
Ty m o P
G T T T U T T T
Hh Hh + anti-p19  Caontral Hh Hh + anti-p19  Contral

Cecum Colon Liver

Hh

Hh
+

anti-p19

Control

S. Hue et al — J Exp Med 2006



Cecum Colon
1005 —JCTRL 1003 —CcTRL
. . Hin P<0.0001 . 1EEHh P<0.01
o p— =] 1
g 2 ]
§ 0% p<0.001 8 193 peouz
3 £ 3
o o 1 1 .
e 2 ' :
E o= T R =
4 ‘ ¢ ’7
1 L D_-I i ! 1 1 L
IL-23p18 IL-12p35 IL-12p40 IL-23p18 IL-12p35 IL-12p40
Spleen
100003 [ CTRL MLN 1003 —CTRL P<0.05
1 - Hh - I mmHh
émoo—: 2 ]
g ] 8 103
1 £
& 1004 51
£ 2
5 104 8 3
& E ‘ I ¢
M A |
IL-23p19  IL-12p35  IL-12p40 IL-23p19  IL-12p35  IL-12p40
100s IL-17 4009 —CcTRL P<0.001
P<0.005 CCTRL . Hh
§ 104 . Hh E 300
g 3 Y
[=% =4 200_
E 14 i
o S P<0.05
2z s —
E01. O’ 100
) - - -
0.01 0
Cecum Spleen IL-12 IL-23 IL-17
1.cD11b-Gr1- Lami
2.CD11b+Gr1- EIITIIr!EI
10°4 Propria
o 3.Gr1+CD11b+
E it Monos -:0_01 -
Granulos ]
Q- Spleen
107 4 DC|=0.01
MK
0 - [ T TR T T T
0 0.01 0.1 1 10 100

IL-17 expression

S. Hue et al — J Exp Med 2006



g

Spleen weight

1504 P<().005
E’ P<0.00U
= 100 S—
=
=
§ 50 FP=0.05
E e —
[7r]
l].
Hn Hh + anti-plk ontrol
C Granulocytes
P=0, 005
. P<0.0001
L P<0.005
2
E B
=
=
R -
Hn Hh + anli-p19  Contral

S. Hue et al — J Exp Med 2006

cell number

cell number

1085

107

105-

107

10°

Total cells
FP=0.005

F=0. 0001

Hn

F=0.005

—

T
Hh +ano-pl1d Lontro

Monocytes

P<(.005

P N0

H1

P<0.005
——

—

Hh + anti¢1%  Control



A

TNF-u

Caontrol

Hh

Hh+anti-p194 I—{
0 5 10 '
pgimg
IL-6
Control -

Hh

Hh+anti-p194 —|
T T T T 1
0.0 2.5 5.0 s 100
paimg
IL-1p

Control

{h+anti-p19 |-|

]

1000

0 250 500 750
pg/mg
IL-17
Contral
Hh
Hh+art-p 1594 H
0.0 25 50 75
e

100

IFN -y

Control 4

ll_l

Hh+ariti-p194

|

0.0 25 5.0 75 10.0
palmg
MCP-1
Control <

Hh+anti-p194 —|
T T T T 1
4] 10 20 30 40 50
paimg
KC
Cantrol -]
Hh+arti-p19+ }1
0 25 s 75 100 12
pagimg
759

Hh DNA. (ng)

50004
2504
o

Hh Hh + anti-p19

S. Hue et al — J Exp Med 2006



0

Radioactivity {log[counts remaining])

# HC (n=16)
® CD (n=14)
8 UC (n=3)

+ ﬁp-:a.:m-.

04 24 . 48 72

Bacterial clearance after S.C. injection of Hk E. Coli

Smith et Al J Exp Med 2009



a b
pg/mi SEM n=
22177 |3206 |[17| 9 |12[12] TNF-« Hlleal CD
W Colonic CD
34 2 548 |11 IL4 muC
11 2 5/4(8|11] IL5
64 16 200131811 IL13 m
11 2 5(4|8|11] IL-15
2964 131 514|811 ILAT7
545966 | 250666 (15| 9 (10[11| IL-6 e
590 62 20(13[18|11/ IL-12(p70)
11192 | 2221 20(13{18|11] IFN-y
717 76 20(13/118|11| GM-CSF
10621 | 3506 15/ 9 [10111] G-CSF ] p=0.03
Pro-inflammatory
122 38 5|48 |[11] IL-1p cytokines
22407 |8055 [15| 9 [10|11| RANTES -
89345 16444 |15/ 9(15/11| IP-10
7048 1348 15| 7 (10(11] MCP-1
274635 | 35575 |19|7 [14|17| IL-8 Chemokines
7623 1242 201317111 IL-10
Anti-inflammatory
21909 |4182  (20113|17|11| IL1Ra cytokines
0 100 200 300

% Healthy Control

Blood monocyte derived Macrophages from CD patients produce
reduced amounts of pro-inflammatory cytokines

Smith et Al J Exp Med 2009



O

% Healthy control

200+ M HkEc W HKEc + BrefA W HkEc + monensin
1804 *

%
1604 * *

140+
120+
100+
80+
60+
40+
20+

IL-6
IL-8

IL1-ct

=3
O
14
)

MIP-1ct
MIP-1pB
RANTES

Normalisation of intracellular cytokines in macrophages of CD patients after inhibition
of vesicle trafficking or lysomal function

Smith et Al J Exp Med 2009



: Imparec
] .
" o= Y meutroghil
Q"l/ \_E'.' l— i ﬁ'g il
o M-\ -
?

Breach ir
mucosal wall
Oa
™, o7 O Cytoking/
y cramoking
Giohns : o o ‘
macrophage . h“‘-"' /
b Abarrant cylokite //___\__J,/

Figurel. A model of intestinal chronic inflammation caused by inborn errors of macrophages in
patients with CD.

“Casanova and Abel, J] Exp Med 2009~



INFLAMMATORY DESEASES
of THE MUCOSAL SYSTEM

e INFLAMMATORY BOWEL DISEASES

% Crohn’s disease
% Ulcerative colitis

e CHRONIC AIRWAY DISEASES

% Rhinosinusitis
* Asthma
* COPD
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Innate immunity

Old view

e Primitive less efficient
defense system

e® Barrier function

New view

e Highly efficient
defense system

e Sensing of DANGER
directing adaptive immunity



