ESR Presentation

Christoph Feinauer

03/02/2013

Christoph Feinauer ESR Presentation



Bl Background
m University Education

] Past Research
m Electroporation Pipettes
m Zinc Finger Protein Modeling

K] Current and Future Work
m Protein Residue Contact Inference by Evolutionary
Information
m Future Directions
m Secondments

Christoph Feinauer ESR Presentation



Background
University Education

Bl Background
m University Education

Christoph Feinauer ESR Presentation



Background

University Education

° - - m Country of origin:

(€35 §
Koans. ooty o R el Y Germany

Wiesbaden oF rankfurt Kulmbach
S amiMain Bayreuth
Mainz Bamberg - 05
oDarmstadt . Wiirzburg
63 ] 2 Forchheim
oWorms
© &3 °Manhheim Numberg
o
n Heidelberg Neumarkt
@ 6 | Rotho
Kaitadake . oHeilbronn
b2 1
Ee Plorzheim Ingolstadt
~e o Stuttgart olngolstadt
Baden-Baden
bourgo| Filderstadt (53 NIPO
o
Ulm
Reutiingen 4 AUGSDU  giging. B
Minchen
Imap s
oFreiburg im ] 3
Breisgau Stamberg
Lin Konstanz
Worrach o |
is)e)w\-wmgnnur sam»s@@ —
o
17 { BHLZ0rich 0 b Uster csi/Ga”e" fnsbruck
o
©Google Maps

hristoph Feinauer SR Presentatio



Background

University Education

o 27 m Country of origin:

(73}

Koans. ooty o R el Y Germany
Wiesbaden oFra\nklurt Kulmbach
o am Main < = =
e D songerg S5 m First part of diploma:

oDarmstadt . Wirzburg
o Forchheim

Sorms Technical University of

a

@ © PMahnhein Numberg L ni
n Heidelber Neumarkt M h
! a 9 Roths u c
Kaitadake oHeilbronn
b2 1
fasiss 2 Ingolstadt
Sl Seorheim: o Stutgart oo rgotstadt
bourg| Filderstadt (o3 JPS
o
Reutingen UM AUGSDU  giging. B
) Minchen
Imar
°
Freiburg im =
Breisgau
Lin Konstanz
Worrach o |

is)e)w‘-wwgnhur ” Garms@@yfg{.
- a St Gallen
[ 5 Z0rich© s uster Ve fnnsbruck
3

©Google Maps




Background

University Education

o 27 m Country of origin:

(73}

Koans. ooty o R el Y Germany
Wiesbaden oFra\nklurt Kulmbach
o am Main < = =
e D songerg S5 m First part of diploma:

oDarmstadt . Wirzburg
o Forchheim

Sorms Technical University of

a

Nurnberg
o &° heim o -
0H8$@ L Munich
Kdetule ©oHeilbronn .
P ' m Second part of diploma:
Rasight, Plozheim o st tgart IngolSiact stact . . .
e A @ . University of Heidelberg
Reutingen ~ UIm AUGSDUTY ¢ i B
Marhen
o oFreiburg im = ;
Breisgau Starnberg
e Konstanz
Uorrach [ |

is)e)w‘-wwgnhur ” Garms@@yfg{.
- a St Gallen
[ 5 Z0rich© s uster Ve fnnsbruck
3

©Google Maps




Background

University Education

o 27 m Country of origin:

o Bad Homburg EI Hot G
Koblenz vor der Hohe L6 | @D Coburg ermany
Wiesbaden oF rankfurt Kulmbach
2 am Main = .
{70 Bayreuth d .
M2 oot st m First part of diploma:
53] o Forchheim

Sorms Technical University of

Nurnberg
o  o@hein i .
mm&@ g @ Munich

o Rothe
oHeilbronn

R ‘ m Second part of diploma:

> o
Rastafte  peo i Ingolstad

o g i University of Heidelberg

bourg 9|
Reutingen UM AUGSDU  giging. B . . .
.
e m Main Focus: Biophysics
Imary o
o oFreiburg im = 5
Breisgau Stamberg
e Konstanz
Worrach 0
is)e)WWw\lgnhur % GB,HS@@F;(-
ZUrich© s uster csi/ea”e" Tnnsbruck
3
©Google Maps

istoph Feinauer SR Presentati



Background
University Education

(3 ] °
5 L7 ]
o ad Homburg PRE Hof
Koblenz vor der Hohe. G &3 ) Coburg
Wiesbaden oFrar:\}Adurt Suech
amMain
" D gamperg BaVEUn
ANz - oparmstadt . Wiirzburg S
[63 ] ° Forchheim
SWorms
o o.me’m Nurréberg
[ Heidelberg Neumarkt
[ 65 ] Rothe
tofe oHeilbronn
) 1
Rastaft 5 Ingolstadt
o Plorzheim o yyttgart IS Ingolstadt
Béden-Baden
bourgh F\\deéstzdt Lo TP
Reutingen UM AUGSDUIG £ rgising. €3
Minchen
Imay o
o Freiburg im ] ;
Breisgau Stamberg
43° Konstanz
e clwion e

]

st D - Winterthur » armisch-Partenkicchien~
A SN oSt Gallen B
[ Z0rich© “syster /’ Innsbruck

t3

©Google Maps

m Country of origin:
Germany

m First part of diploma:
Technical University of
Munich

m Second part of diploma:
University of Heidelberg

m Main Focus: Biophysics

m Now: Riccardo
Zecchina’s group,
Optimization and
Inference, Turin
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Electroporation Pipettes

m Olfactory Bulb
m Andreas T. Schaefer
Group, Behavioural
Neurophysiology
m Max Planck Institute for

Medical Resarch,
Heidelberg

m Main contributor:
Daniel Schwarz

______ Fibers of olfactory
tract

Mitral cells

http:/en.wikipedia.org/wiki/File:Gray772.png
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Past Research

m Membrane poration by
transmembrane m Useless for network

potential tracing

<700 mV
M Electroporated Volume

Not Electroporated Volume
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Past Research

m New pipette design

W 200 mV <Vm < 700 mV
Vm <200 mV/
Vm > 700 mV'
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Zinc Finger Proteins

m D.W. Heermann Group,
Statistical Physics and
Theoretical Biophysics,
ITP Heidelberg T

Chromatin folding: from biology to polymer models
and back Mariliis Tark-Dame, Roel van Driel, Dieter
W. Heermann, 2011 J Cell Sci 124, 839-845
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1D Lattice Model for Zinc Finger Protein Binding

m CTCF: 11-Zinc Finger
Protein, Involved in
DNA looping

Figure: MacPherson, M. J., Sadowski, P. D. The
CTCF insulator protein forms an unusual DNA
structure. BMC molecular biology 11, 101 (2010).
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1D Lattice Model for Zinc Finger Protein Binding

m CTCF: 11-Zinc Finger
Protein, Involved in
DNA looping

Figure: MacPherson, M. J., Sadowski, P. D. The
CTCF insulator protein forms an unusual DNA
structure. BMC molecular biology 11, 101 (2010).

m Thesis: The Effect of Flexible Linkers on the Binding
Affinity and the Binding Distribution of Zinc Finger
Proteins
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Zinc Finger Protein Modeling

m Increased non-specific binding affinity through
domains
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m Influence of an increased non-specific binding energy
on binding characterstics
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Zinc Finger Protein Modeling

m Christoph J. Feinauer, Andreas Hofmann, Sebastian
Goldt, Lei Liu, Gabriell Mate, Dieter W. Heerman. Zinc
Finger Proteins and the 3D Organisation of
Chromosomes, Advances in Protein Chemistry and
Structural Biology, accepted 2012
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Protein Residue Contact Inference by Evolutionary
Information

m A mutation in a protein
residue leads to a
changed evolutionary
pressure in protein
residues with which it is
in contact
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Figure: Marks et al. Protein structure prediction from sequence variation. Nature biotechnology 30, (2012).
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Protein Residue Contact Inference by Evolutionary
Information

m A mutation in a protein
residue leads to a
changed evolutionary
pressure in protein

m Sequence data —
predicted residue

. . . - contacts
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Figure: Marks et al. Protein structure prediction from sequence variation. Nature biotechnology 30, (2012).
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m Several approaches exist:
n Mutual Information punn et ai. Mutual information without the influence of

phylogeny or entropy dramatically improves residue contact prediction. Bioinformatics

(2008)
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Future Directions

m Combinations of Methods should be possible
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m La Sapienza
m KTH, Stockholm
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