Genetik fur Bioinformatiker

Vorlesung 18.05.04

(Reinhard Ullmann, MPI Berlin)



Hybridisieren

i ; sédéé
Target DNA | Probe DNA |
(Mixture of different (Usually homogeneous
DNA fragments) and labeled)
Denature
P TR
) .
St Mix and
sl allow to
reanneal PP PN
v v v

i 7YY 2222

2112 YY)

Key:

Reannealed target Probe-target Reannealed probe ? Label

DNA heteroduplexes DNA

Strachan&Read: Human Molecular Genetics 3 (2004)



(A) DNasel

PApGpCpTpApCpGpApCpGpCpTpApTPT ........ 5
pTpCpGpApTpGpCpTpGpCpGpApPTPAPA . ....... 5

Pancreatic

. . o DNase I
Nick Translation Assay S o

RN
pApG CpTpApCpGpApCpGpCpTpApTPT ........ :
pTpCpGpApTpGpCpTpGpCpGpApPTPAPA . ....... s

1. 5’-3’ exonuclease | E. coli DNA
2. 5’-3’ polymerase J polymerase |

+ JATP, dCTP -
dGTP, dTTP

? ? gy O L
PApGpCpTpApCpGpApCpGpCpPT ApTpT ........ :
pTpCpGpApTpGpCpTpGpCpGpAPTPAPA . ....... :

(B) LOLLLLUULL LTV LT

Denature and anneal in presence of
mixture of random hexanucleotides

5 3
gl s :
ATk

Klenow subunit of DNA polymerase
+

5

Random Priming

dATP, dCTP -
dGTP, dTTP Key:

5 3 ? Labeled
T D 5 nucleotide
sabie bl O ) B8 P o v b i 86 K6 5 B ’

3 5IIIITIHHIIIIIIIIIIIIIIIII>35tI'ITI'IIIIII|III ITIT] >3

Strachan&Read: Human Molecular Genetics 3 (2004)




Southern blot
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Stringenz

+ Fragmentlange

+ Basenzusammensetzung (GC-Gehalt)

+ Ionenstirke (z.B Natriumionen)

+ Formamid (senkt Schmelzpunkt der DNA; Tm)

+ Temperatur



orthern Blot in situ Hybridisierung

SKELETAL MUSCLE

PLACENTA
KIDNEY
PANCREAS

l—

+
w o
I m

4.4 —>

14 —»

Strachan&Read: Human Molecular Genetics 3 (2004)



(A

o
..... I Spacer o
H__C_ Il
Il\l ('T‘—CH=CH*CH2~NH—C
oéc\N/CH
®®E—CH;
I =
L
o
OH

Amino methyl NH, 0o
coumarin J e
L

CH,

(B)

Excitation filter

Light source
e.g. mercury
vapour lamp

Strachan&Read: Human Molecular Genetics 3 (2004)

2
— (CH)s—NH—C

Barrier filter

Dichroic mirror

Objective

Labeled sample on slide

Prinzip der Fluoreszenz

Stokes Shift

Excitation

Emission

X\ increases ——»




STANDARD FISH or CHROMOSOME
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Fluoreszenz in situ Hybridisierung FISH mit whole chromosome probes
(FISH) mit Bacterial artificial
chromosome clone (BAC)
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Multicolor-FISH

Markierungsschema
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Comparative Genomische Hybridisierung (CGH)

Cot-DNA

T1||1101--DI;;A s Normal-DNA

Metaphase-spread




*Segmentierung
*Normalisierung
*Sortieren

Ratio

Auswertung







Gridded clone hybridization filters
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Umgekehrt zu Northern
und Southern Blot:

Sonden sind gespottet und die zu
untersuchende DNA ist in der
Hybridisierungslosung!



Arrayer fur die Produktion von DNA arrays

Zwei Prinzipien
+ Kontaktspotten: Nadel hat Kontakt zum Objekttrager
+ Ink-jetting: wie bei Farbdruckern



Oligonucleotide Array
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Test DINA Control DNA Preparation: BAC/PAC clones

l Alkaline L yses

| «—
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- BAC/PAC-DNA
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(A) Spotted DNA microarray
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( .} DNA
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High-density oligonucleotide array
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ArrayCGH

Mainnlich/Weiblich Hybridisierung
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isierung

Problem der Normal




Arra'fNurm il

File Expetiment  Ploks Fesulf Tables  Display  Window  Help

e K=1Y-djA - (el _I\ = \@Hiﬂﬁl\ﬁl\

EI—_1 Navigation Tree

%Eerrlment First e i : p0_MC_391_392_Cy3_P.

pl_MC_331_ Scatterplot log2(R) vs.log2(G
o dilEEe p g2(R) g2(G) Scatterplot log2(R) vs.log2(G)

~_1All Plots
LHT Scatterplot:: pO_h
7 Scatterplot:: p0_M

-
k2

-
b3

=y
-

=y
-

log2[ 5] intensity
log2[G]intensity

11 12
log2(R]irtensity

Chooze a method:
Slide Scatterplot: p0 MC 391 392 Cy3 P Cyf it 391 392 Cy3 P Cy5 291 §
ik Globhedian
Globhean=ubgrid
GlobMedianSubgrid
LowwessRegression
LowessRegressionSubgrid
LzelyveswapPairs
LIzeControl=pots




ArrayNorm

File Experiment Plots Fesult Tables

Display | Windaw  Help

clelelym

D—_1 Navigation Tree

--_4 Class ¢0
~ @

@ All Results
~_1 All Plots

Le% Boxplot: pd_MC_
b Boxplot: p0_MC

Experiment First

| 5| o] 6| 8] 8] al o] §] 2

Roonpion: p0 V39 T2 YL

Boxplot, single subgrids

g e e

1 il 3 13 17 21 25 9 33 3T oM 45 439
Index of subgrids

Slide Boxplot: p0_MC 391 392 Cy3 P_Cy5_291 S4_290304.gpr ()

:

=100 %]

log2(RAG)

=
-

2
I

=2
b

)
i

=
=]

=]
o

=
b

0.3

04

Boxplok: p0_MC_391_392 Cy3 P_Cy5 29 I ] 4
Boxplot, single subgrids
TR H T & M TR T T
IIIIIIII El I I1I3I I I1I'."I : I2I1I I I2I5I I I2I9I I ISISI I ISI'."I I I4I1I I I4I5I I Iﬂ.IEI

Index of subgrids

Slide Boxplot: p0_MC 391 392 Cy3 P_Cy5 291 54 230304.gpr (GlobMe




Proteinarrays
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Haab BB et al., Genome Biology 2001
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Polymerase Chain Reaction (PCR)

A g =
H @ ‘ D by heating
i =
)] 1 Allow primers to anneal
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(A) Primary screening

PCR screening strategy for the ICI-YAC library.The 35000
clones are individually grown in 360 microtiter dishes.
Cultures from nine dishes (864 YACs) are combined and
used to make one master pool DNA sample for screening
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Mixture of 864 YAC DNAs = 1 master pool

DNA sample analyzed by PCR
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(B) Secondary screening
Three-dimensional screening is
achieved by analysis of DNAs prepared
for plate, row and column pools

One of eight
row pools

- (this pool has
A1-A12

for nine plates)

One of nine
plate pools
(i.e. all YACs
on one plate)

—IOMMUOm>

\_V_',
One of 12 column pools
(this pool has A1-H1 for nine plates)

DNA samples analyzed by PCR
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RNA Interference
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