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Some Questions:

Do they elicit an immune alert?

. . - - Are they recognized by the adequate receptors?
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Mastitis induces changes Infection recruits immune cells

MEC, Granulocytes...
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bl <30% of secretion .
50 | milk / d noimilk) MEC outnumber by far any other cell in the healthy milk parenchym!
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EADGENE MEC is a sentinel and effector cell EAD! The phenomenon:
: of Innate Immunity ~ Pathogen-specific modulation of the immune
control 24 h infected response in the udder
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EADGENE  Cytokine-Induction in vivo in the udder: EADGENE

E I ind s il Mounting the Immune Defence, our concept:
. coliinduces, S. aureus ~not!

Pathogen-dependent signal transduction in MEC

4 cows, infected with 500 CFU E. coli or 10 000 CFU S. aureus
qRT-PCR TLRs
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TF
Transcription-
factor

Which TFs activate sentinel- and effector genes of
I" ’ the immune defence in MEC?

eADgiNe  Reconstitution of TLR-mediated EADGENE ) )
signal transduction in HEK293 E. coli and S. aureus activate TLRs

»Co-transfect into HEK293 a NF-kB reporter together with expression

constructs of bovine TLRS TLR expression in HEK293, stimulation with heat killed bacteria or PAMPs

»stimulate (pathogen or PAMP),
>Verify TLR signalling by blocking with DN-MyD88 or dual DN-MyD88-DN-TRIF
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bTLR2-GFP

HEK, Human Embryonic
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S.a. 1027,
293 cells: no own TLRs!
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Open: 10x DN-dual Bovine-pathogenic S. aureus is recognized
Will both pathogens activate the immune response in MEC?

NF-kB [fold induction]
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EADGENEE coli elicits a much stronger cytokine encene,  MEC recognize the presence of
response in MEC than S. aureus S. aureus, as quickly as E. coli

Challenge of pbMEC, 107/ml heat killed E. coli, 05 or S. aureus, o, Previous data, but maximum mRNA abundance set as 100%

gRT-PCR, three biological replica
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S. aureus elicits a significant response, but in magnitude only 2% of
the E. coli output.
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Does the MEC perceive the S. aureus presence at all?
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EADGENE

S. aureus fai|S to aCtiVate NF-xB in MEC EQDGENE- LAP' Lingua| Antibacterial Eept|de
Effector gene of immune defence

Transfect NF-kB reporter into ppMEC, stimulate o/n

E. coli: Ep—————————— - — = — = - — = = S. aureus
>20 Isolates 6 Isolates
checked 4 checked
including
~10 strains
from
persistent
mastitis

ATTENTION
S. aureus
activates

NF-B [fold induction]

NF-xB

1 Mio 1 Mio 10 Mio 1ng 10pg  [ml]

in ®Mo,
PBMC!

Failure to activate NF-xB in MEC is a severe impairment to

mounting an immune response in the udder. ot . .
Niastiis Worksnop: BIoogy and Meta-anaysis - LAP kills bacteria!
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EADGENE  Activating the defence: NF-«B is EADGENE,  NF-xB: Ubiquitous regulator of
the key-factor immune gene expression

Method: Analyse LAP promoter function in reporter gene assays; = NF-xB activates >>600 immune relevant genes
Delete or mutate 1 (!) base from a relevant site = Consists of five different factors,

= Inactive in the resting cell, blocked by IxB

Promoter map relative activity induction Alternate composition of NF-kB:
14
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EADGENE, NF-xBp65, but not NF-xBp50 is selectively EADGENE Differential effects of NF-kB factors on
recruited to stimulate LAP-expression LAP-promoter activity

CMV-expression constructs of bovine p50, p65; HC-11 cells; LAP-reporter
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- o — — — NI 1 NF-xBp50
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NF-kBp65 triggers LAP expression! NF-kBp50 represses LAP!

Is this true? What controls NF-kBp65 recruitment onto the LAP-promoter?

This principal pulls the trigger!

15th October 2009, Muséum National d'Histoire Naturelle, Paris, France

Mastitis Workshop: Biology and Meta-analysis

(' ' 15th October 2009, Muséum National d'Histoire Naturelle, Paris, France

Mastitis Workshop: Biology and Meta-analysis, 15th October 2009, Muséum National d'Histoire Naturelle, Paris, France
This presentation is the property of the author(s) should not be reproduced without their permission.



Dissection of pathogen-specific signal transduction in Mammary Epithelial Cells
Juliane Ginther & Hans-Martin Seyfert , RIBFA

EADGENE . .
S Will NF-xB p65 also drive the expression of

“Immediate-Early” sentinel genes?
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IL8 promoter

Does NF-xB p65 block IL-8-expression in quiescent MEC?
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EADGENE . .
»%4 NF-xB blocks expression of IL8 in MEC,

but not in HEK293
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Also true in vivo?
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EADGENE,  NF-xB inhibitor(s) enhance IL8 expression

pbMEC, PDTC: from -1 h to 6h stimulation with 10 ’E. coli/ ml

Stimulation
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NF-kB blockage causes overshooting IL-8 induction!
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EADGENE
Essence 1:

All these defense mechanisms are regulated in a
cell-type specific fashion.

Hence, immune defense is always also

Patho- & Gene-specific!
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EADGENE Essence 2:
Activation of the Immune Defense in the Udder

NF-kBp65 Also :
iNOS

LA P SAA

Haptoglobin...

Chromatin remodeling
at the LAP-promoter!?!
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EADGENE Essence 3:

Pathogen-specific modulation of the response

S. aureus
[chronic mastitis]

E. coli
[Acute mastitis]

V4

Blocks or fails to activate

Cytokine respose

NF-kB in MEC
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EADGENE | fADGENE  DBasis for sys?ematic analysgs_:
Thanks! Experimental Mastitis

Example: Infect healthy heifers (4th month into lactation) with pathogens,
E.co . aureus,g,;
keep 1 quarter for control, infect ers consecutively

ake aslo

samples
from:

Shuzhen Liu Angelika Deike,
WWEIRETT] Anne Berndt,

Kathrin Esch Barbel Pletz,

Isabell Bauer Martina Kunze

EADGENE network Lymphknodes,

Deutsche Forschungsgemeinschaft B0 s
Pfizer
MORST (New Zealand) for the Julius-von-Haast fellowship
Control 24 h
Thanks for your attention
Masnn@wllrksnop Biology anu meta-analysis 12h
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