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Global Analysis of 
Crucial Host Cell Determinants

Pathogen Replication

Signaling

Goals of projects: 

ÅUnderstanding the role of host cells in infection

ÅDiscovery of novel therapeutic targets

Global analysis of crucial host cell

determinants via loss-of-function screens

using siRNA.



Development Screen Follow Up

Infrastructure

Timeline

Assay Development

Sample Preparation

Image Acquisition Image Storage

Image Analysis

Data Analysis

Data Mining



HTS Workflow
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HTS Workflow



RunningProjects

Host 
cell

Helicobacter

Influenza

Plasmodium

Toxoplasma

Neisseria

Chikungunya

Chlamydia



High Content? Tylingup art? 



Tyling up art? High content?

Image Forms

«Die Idee ist einfach. Einfach genial.» (RTL)

«A brilliant Art book ïit will change the way 

you look at pictures!» (Newsday New York)

Keith Haring / bzw. Keith Haring aufgeräumt



Tyling up cells?  High content?

Microscope Cells



Limited view?

Screening..

Å givesus a snapshotof a certain
cellular condition, normally for
oneparameter,onetimepoint.

e.g. pathogensurvival, activation
of oneparameter.

..with highcontent.

Hit Screening

> Multiple inducers.

> Multiple pararmeters.

> Populationdiversity.

Hit Analysis

> Epistasisanalysis

> Nested Effect models



From : Nature Review, Cesare Montecucco& Rino Rappuoli

ïgram-negative, spiral 
shapedbacterium

ïcolonisesthe human 
gastricmucosa

ï rate of infection
worldwide: 50 %

ï iscloselyassociated
with pepticulcersand
gastriccancers

ï isdividedinto Type I 
andType II strains

Helicobacterpylori

From : MPIIB, Volker Brinkmann



Helicobacterpylori

NFKB Signaling ERK signaling

From : http:// upload.wikimedia.org/wikipedia/commons/5
/5e/NFKB_mechanism_of_action.png

http://upload.wikimedia.org/wikipedia/commons/5
http://upload.wikimedia.org/wikipedia/commons/5


High Content Screen SetUp:
Multiple Readoutsand Inducers
Day    1               2                                             5

Seeding      Transfection Activation and fixation        Microscopy   

Screen 45 min post infection\ H.pylori
Hit Validation timecourse\ 3inducers 

TNFalpha Il-1beta H. pylori

(A1) (A2)                    (A3)

(B1) (B2)                    (B3)

(A4)



NFˁ B Screen SetUp

From: SinaBartfeld, MPIIB



ERK Screen SetUp

Total ERK; phospho ERK Signal and Compartment



Image analysis
with Olympus Scan^R

ÅGated

Population 

Analysis:

(20 Gates)

4 Ratios for ERK

1 Ratio for NfkB

ÅCounts

Cell Number



ERK Screen Controls A+B

LeftA, RightB

Samples black.

Neutral control blue.

Inhibitor control green/yellow



Screen Quality Analysis 
with GenedataScrenner

Qualtiy Control Data diversity



NF-ˁ.Primary ScreeningResults



NF-ˁ.Network Analysis

STRING-NETWORK


