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Genom

Gen (Johannsen, 1909) - Erbfaktor, der eine einzelne Einheit hereditaren
Materials darstellt

Genom (Winkler, 1920) - gesamtes genetisches Material einer Zelle oder
eines Individuums
(nukleares, mitochondriales,... Genom)
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Was ist das und wozu dient sie?

Strukturanalyse

Teilgebiet der chemischen Analyse zur Aufklarung des raumlichen Baus von
Molekilen (vor allem kompliziert gebauter organischer Verbindungen wie den
Chromosomen)

Funktionsanalyse
Zuordnung von Eigenschaften (Verhalten unter bestimmten Bedingungen) zu
Molekilen und Molekiilteilen (Genotyp bestimmt Phanotyp)
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Talmud:

...wenn 2 Jungen bei der Beschneidung an Blutungen verstorben sind,
brauchen alle weiteren Sohne der Mutter, threr Tochter und ihrer
Schwestern nicht mehr beschnitten zu werden.

= X-chromosomal rezessiver Erbgang einer Hamophilie
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Chromosom
Nucleus

Zelle

Basenpaar ictone > ¥

Doppelstrang

Zellorganellen

DNA-RNA-Protein-
Komplexe

Isolierte Komponenten
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Anzahl und Art der Chromosomen:
Grol3e, Lage des Centromers, Bandenmuster nach Farbung

Aussagen zu
Spezies
Geschlecht
Anomalien (Krankheitsassoziationen)
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Metaphase-Chromosomen: Karyotypisierung
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100Mb 10 Mb 1Mb 100 kb 10 kb 1kb
[ ] (]
Down syndrome a globin
trisomy of chromosome 21 dup(16)(p13.3) or del{16)(p13.3)
| e—— &
Cri du chat syndrome f-defensin repeat unit
del(5){p15.2) or del{5)(p15.3) dup{8)(p23.1)
&
Autism spectrum disorder
de-novo deletions ®
® {?empl'nmpla'gnmt gt!ru!*B
del(x)| or dup(X){
Smith-Magenis syndrome @) @)
del{17){p11.2) ]
M Rhesus blood group”
— del(1)(p34.1,p36)
Potocki-Lupski syndrome
dup(17)(p11.2)
L ]
Di George (velo-cardio-facial)
syndrome
del(22)(g11.2)
L ] [ =
Williams-Beuren syndrome RCCX module of major
del(7)(q11.23) histocompatibility complex
(induding complement C4)
_ - dup(6)(p213)
Charcot-Marie-Tooth disease
neuropathy 1A (CMT1A)
dup(17)(p12)
[ ] L
Hereditary neuropathy with CO3LycoLgl
liability to pressure palsies (HNPP) dup(17){q12)
del(17)(p12)
Salivary amylase FCGR3A/FCGRIB
dup(1)(p21) del(1)(p23) or dup (1)(p23)
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Comparative Genom-Hybridisierung

Test DMNA

Reference DMA

Test DNA

Reference DNA
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Hybridisation to arrays

Spuricus signal from one
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Probe
(target-specific)

Annealing

Ligation

Amplifikation

PCR primer sequence Y’

f PCR primer sequence X

Hybridisation
sequence Hybridisation
sequence
X
5Y ; Stuffer
e sequence
3 TargetA & S\Y
3 TargetB %
genomic DNA
X Separation of amplicons & determination of peak areas
X
5
\Y_/ 58
3 TargetA § a—————————
oo 3 TargetB & RFU
Y X Y X I
5, 31 5! 3)

adapted from Schouten et al., Nucleic Acids Res. 2002 Jun 15;30(12):e57.

N

7z

length [nt]
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MLPA: DNA-Sonden spezifisch fur Autosom und X-Chromosom

Male/Female

RFU 4

length [nt
380 386 gth [nt]

probe A probe B
Chr.22 Chr.X

X
5
\Y—/ 5

3 TargetA &

chr. 22

TargetB &

chr. X

adapted from Schouten et al., Nucleic Acids Res. 2002 Jun 15;30(12):e57.
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» raw data: length of PCR product and respective peak area

|

Wl

130 a0 230 270 =0 a0 290 420 470
—
4000
SE00
200
2500
2400
2000
100 I
200 I
200
“ ) ) F \
S . LA Y L
I I - I  — I I I I I I I I I I I I I I I T I I I I I I I
al MSAL L2T] |al DEFEA LAG al FFEL Léd al FEML L0 al LEFAG 211 al LEFA 233|  |al BEFAA 263 |{al GEFRLCY 233 lal LFFAT 119 al LEFBLOY 394 al LEFBLCE 373 al LEFBLCT ACL al MSRA 427 al THES 455 al MFHASL 432
ar 23435 arédl2 ar 13333 ar 20130 ar 20213 ar 12433 ar 6933 ar 323l lar LOCG3 CLEEEE] ar LGT32 lar 3417 ar 366 ar L1733 ar 3433
Frladll sl T2 1 léé 57 113923 r2ll 72 rz 237 32 sx2éc Ll rz 280435 7z 38 57 rT 345 9% rz 37204 5z 399 33 5142523 r1453 28 51479 02
T T T T T T T T T T T
al L L3 [al LEFRL 143 al MSAL LT72 al CSAMDL19G| ol AMGPTE 219 al CSAADL 247 al K24 274 alRBL 323 al FAMCL 355 al BLE 342 [al AT 409 al Sottrolorobz 434 al PPPLRIR 472
ar L7ILC ar 21324 ar 20060 ar L1373 ar LGG73 ar 12931 ar 14433 ar 15334 ar3233 ar L4727 ar L3177 ar L7922 ar 3393
FT 2757 rz 148 33 sTl7LTT rzl95 33 sz 2ldTé 51246 7T 52271 54 sz i2d L2 rr 35345 rz 38097 51404 49 rr435 00 s1A69 Ol
T T T T T
al C5MOL L1346 (ol CSMOL LS| [ol DEFBLCIA L7E| |al DEFELGIA 202 al SPAGLL 229) ol SPAGLL 232 al FF4 3 290 al BEFBLCA 137 al DFF 43T 364 al DEFBLCE 391 al GATA 413 al Coettrol Probe 162
ar L2234 ar 23343 ardl3d ar 07T ar 4343 ar 7lad ar 1363 lar 7333 ar Lag2d ar 14432 ar 4402 ar L2143
szl3qcl s213343 sz L7TT&T 1202 33 s1229 51 sz232 92 128789 52334 49 £1 362 34 51389 44 sz ALT 3L 5243994
T
al cott rolprobe LEG] (ol DEF4d 134
ar L9344 ar 17934
gz 13974 5119390

> to correct for fading for longer PCR amplicons: five nearest single-copy neighbours (5nn) method used

aus Promotion Marco Groth
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A Testlocus  Referenzlocus B Referenzlocus Testlocus
v v
e - Mensch Schimpanse Schimpanse Mensch
o e s i
l PC R - o rey ™ rev&
_— PCR
—
_— -
—_— _— - -
— o — e - - - -
343b 351b . p— - .
P P 265 bp 268 bp 284 bp 288 bp

Kapillar-Sequenziergerat
Kapillar-Sequenziergerat

Referenzlocus Testlocus
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2-13
copies per
diploid genome

Defensin cluster auf 8p23
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Taudien et al. BMC Genomics 5:92 (2004)
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Pseudogene sind im Genom haufig und weisen oft detektierbare.Sequenzunterschiede auf

[ ElEres 4]

sp22 EINER1 ol | | . G2l CEEENYNEER2S . il a2 .Sl | ] | EEEEEE)

DEF a DEF b1 """ DEFb2 }
e R
e £ \
T &R ,éo‘z‘
T N @ ‘
T e - .

Ein oder mehrere Paraloge kbnnen als Referenz verwendet werden.
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Sorgfaltiges Primerdesign erforderlich

chrl?
chrh
chr3
chrd
chri
chrh
chrll
chrl3
chr2l
chrl3
chrh
chrl

ACATEACTIETCC A A ACCTTOACC ACAGC TACTACATCTOARRGTTITECCAGCOGTTCAT
ACATCACTTGTCCCACCARBCTTCAGC ACAACTACTOCATCTEARRGTTITECCAGCCATTCAT
ACATCACTTGTCCCACCAACCTTHRGCATAGC TATCCCATCTEAARGTTITECCAG -~ - -TCAT
GO A TR AT T T e A AT T O A C ACAGC TACTCC AT CTEARAGTTTTACCAGT-GTTCAT
ACATEACTIGTCCCACCAACCTTCACCACAGCTACTCCATCTRALACTTT N -BrocaT
ACATCACTTGTCCCACCARCCTTCAGCACTEC TAC TOCATCTEARRGTTITECCAGRCATACAT
ACATHACEBTGTCCCABERA A CBTTCAGTACAGETATTCCATCTARRAGTTICCCCAGRTEOTCAT
ACATEAC T TET OO CA L AR CTTE A C ACAGC TACTOCATCTEAARAGTITTCCAGCOATTCTA
ACGTRACTTOTCCCACHAACCTTCAGCACAGCTACTCCATCTOAAAGTTTTECCAGCTOTTCAT
ACATCACTTGT“CACCAACCITCAACACGGCTACTCCATCTGAAAGTTTTGCCAGATATTCAT
ACATCACTTGTRACACCAACCTTCAGCACAGC TACTOCATTTTAARGTTITECCA - —— - TTCAT
ACATCABTTTC CCABCAAC CTTCAGC ACAGC TATTOCATCC - AARATTTTACCGGATATTCTT

fw primer

TTATEGTEAGCATTGGCAATTTCAAGAGCAG
TTACEGTEAGCAETGECABTTTCARGAGCAG
TTACABTARGEATTEECAATTTCAA S AGCAG
TTACEGTAAGCATTEEOAATTTCAACACCAG

TTACAGTEAGEATTGECARTTTEARGAGCAG
TTTCECTEAGCATEECCAATTEC ARG EGOAA

TTACEGTEBAGCATTGGCAATITCAAGAGCAG
C

TTATEGTRAGCATTOACAABTTCARBAGCAD
TTACEGTEBAGCATTGGCAATITCAAGATCAG
TTA GTAAGC GGCAATTTCAAGAGCAG
GTATA GGCAATTTCAAGAGTAG
TTTCAGT CATTGGCAATTT.AAG—GTGG

rev primer
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Paralog-Ratio-Test fiir Defensincluster auf Chromosom 8

CN8

) ﬂCNé I Chromosome 8 (DEF cluster)
Chromosome 4 (Referenz)

CN2

i

[
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Patienten mit Psoriasis weisen hohere
Kopienzahlen auf

Morbus Crohn
Prostatakarzinom
Pankreaskarzinom
Arthritis

Defensine sind an der Regulation der
angeborenen Immunantwort beteiligt!



Genomanalyse

NextGen Sequencing und Strukturvarianten

A Sample DNA DNA fragments of specific Circularisation Random Selection of fragments
sheared size selected and adaptors via adaptors cleavage containing linked adaptors
ligated to fragment ends
—
—._..—
S e O O =
e Q—r > o
, o= Q0 [ Gem
End1: AGCTGTCGT.....
sample DNA Adaptor End2: AGTGCATGC.
Ends of fragments sequenced
and computationally mapped
to the reference sequence
B

No variation between reference and sample sequence
(paired ends map within an expected distance)

|

Insertion in sample sequence
(paired ends map closer together than expected)
[—

Deletion in sample sequence
(paired ends map further apart than expected)

1

—_—

Inversion in sample sequence
(paired ends map in unexpected orientation)

+—>r

[ Reference genome
“ Sample DNA with ends sequenced
B Position of deletion in sample sequence
[ Position of insertion in sample sequence
[I1l Mapping between reference and sample
sequence
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AAGAGCCAGTCACACGAGGACTGGCTGTGTCTACCTTGCCCCGCGCCGTGGGCATCCCCAGCACCAAGCATGGTGCCT
GGCATGCAGTGAACCTTCAGTGTCACCTGACCGAGTAAACACAGGACTGAAGGAAGGGAAGGCGAGATGGATGCAAAR
GGCCCAGTGTGCCTCAGTCTTCTTTGGGAGGCAGCGGGGACCAGGGACATTTTTGAGGTGGTTTCCTCTCCAGGGATT
AACCGAGTTTATCCCTCCTCAGTTCTCCCAGGCTATGGGATGGATGCCAAGGGACCTTCCAGACAAACTATTCTGAAG
TCTGGGCCTGTGAGAAGCATCTTGAGAGATCTTTATGCTGCTGTGAGGATTCTAGGACCTGGAGGTCTGTCAGGGCAA
TCAGGAATGCTCCCTGGAGGAAGTGGCAGTGAGGCAGAGCTTTGTGGAGGGGCAGCAGGGGAGAGAGTGCTGTGGCCA
GAGGAAGGGAAAGGGCCATGGCAGGGAAGCAGGCCAGACACTGTTAGGCCTATTAGGAGAGTGTGAAGGGTAATTGGA
TCTGAGTGGGAGGAGCGGCTGTGGTAACTCCTTGTCTCAACGCCTCTGACTAAAGTGGCCAGGCACACCACCCAGGCA
CCTGCCGCCCTTGCCCCAGGGGCTGCTGCAACACCCAACTCGGCTTTAGCCAGAGGGCACTGGGCCAGGCAGATATGG
GGTCCTTCTCCCTGAAAGACAGGGAAGGAAGGTTCCTGCCCCAACCCCAGGCTCTGCCCAGGCTCGTGGAGAAGCCTG
TCCCCGAGGCAGTGGGCGGAACCAGGATGCTCTCAGTCACAGGGCAGCCAAGCGGCTGGGGCGGCAGCTCTTCATCAT
CTTCAGTTGCATTTGACAGCTGTGGCTGACCAGGAGGGGGCAGCTAGGCAGAAGTGTCATCCCGGTCACACCAGTGTC
ACCTGAGGCTCATCAGGGCAGTGACTTGCCCGAGGTCTCCCGGAGCAGCTCAGTAAGGATTGAGCATTTGTTTACTCA
TCTCCATCGCTGACAGCTGAAACTGGATTCATCCTGCCCTGCCCAGGGGGCTGGGAATCAGGGATCGGGGCCAGCTCA
GCTGAGATGTGAGGGTCCCAAATAGTATTTCCACCCCTGACCCCAAAATAGGCCCCAATCCCCTGTCCCAAAGACTTG
ACGTGCCCATTGATGTGTCTGTCGTTCCTGACAGGGTGTCCTCTTGGTTCCTCAGGTCAGAAACCCAAGGGTCATCTC
TGTCCCTGGGCTCTTCCTCACTGCCCACATCCAGTCCATCAGCGAAGTGTGTTAGTTGGCTACCTGCATGCGTCCTGA
ATCCGTCTCCTTCTCCTCCTCCATCTCTCTGCTGGACCACAGCCGTGAACTCATGCCCCAGCTTCCAGGCCTTCCTGG
TCCAGTCCATCTTCCTCTCAAAAGCCCATTGATCTCCAAAACACAAGTCTGAGCAAGGCTCTCCCCTCTTGAAATCCT
TCAATGCCTCCCCGTTACTCTCAGGACGAAGCCCACATTTCTGCCTACTTCTCCAGGCTCAACTTTTTCCTCCAGCTC
CATCACCCACTATATCATTTTGTCCCAGCCACATGGACCTTCTTTCAGTTCCTTGAAAATGCCGGGCCTTTACTGATG
CCCAAGCCTTCGTACAAGCTGTTCTTCCTATCTGGAACATTCTTTCCTGTTCCCCCGTCTCACTTCCTTTCACTCCTA
CTYTTATTTTAGAGTGCAGCTTGAACCCTTACTCCTTCCTTCCTCTATGTCCCCAGAGTTCACTGACTTCCCTCATCT
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67,7%
1985: erste Plane
1998/99:  Start,Produktionsphase”
2000: AbschluB Rohdaten-Erzeugung
2001: Rohfassung des Genoms (akad. Konsortium / Celera)
2003: Finale Fassung (> 99,999%, < 300 Liicken)
22.4%
5,1%
’ 2,0% 1,5%

[JUSA B GB OJapan @ Frankreich B Deutschl B China
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Generated by oxg py
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Contig Editor: 1 AF178930.1
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“‘4 4 - 4330 43410 4350 4360 4370 4380 4330 4400 44110 4420 4430 I
-1061 5. W0 27 CATGCTGT GTT
-168 o404, NOD2r27 GATGCTGTGCAAATGTTATTATTTTAAACATTATGATGTOTGARAACTGETTAATATTTATAGGTCACTTT G TTTTACTGTCTTAAGTTTATACTCTTATAGACAACATGGEL
131 o404 WOD2£23 GATGCTOTGLAAATGTTATTATTTTAAACATTATATCTOTGARAACT GO TTAATATTTATAGGTCACTTT G TTTTACTGTC TTAAGTTTATACTCTTATAGACAACATGGCT
-166 1035, 2. WODZc27 GATGCTGTGCAAATGTTATTATTTTAAACATTATGATGTOTGARAACTGETTAATATTTATAGGTCACTTT G TTTTACTGTCTTAAGTTTATACTCTTATAGACAACATGGEL
127 1035, 2. WODZEZ3 GATGCTGTGCAAATGTTATTATTTTAAACATTATGATGTOTGARAACTGETTAATATTTATAGGTCACTTT G TTTTACTGTCTTAAGTTTATACTCTTATAGACAACATGGEL
-156 169.51. NODZc2T GATGCTGTGLAAATGTTATTATTTTAAACATTATGATGTOTGARAACTGETTAATATTTATAGGTCACTIT G TTITACTTCTTAAGTTTATACTCTTATAGACAACATGGLE
-161 2103.HOD2rZ7 GATGCTOTGLAAATGTTATTATTTTAAACATTATATCTOTGARAACT GO TTAATATTTATAGAT CACTTT G TTTTACTGTCTTAAGTTTATACTCTTATAGACAACATGGLT
118 2103, WOD2£Z3 GATGCTGTGCAAATGTTATTATTTTAAACATTATGATGTOTGARARACTGETTAATATTTATAGATCACTTT G TTTTACTGTCTTAAGTTTATACTCTTATAGACAACATGGCM
-153 o826, NOD2cZ27 GATGCTGTGCAAATGTTATTATTTTAAACATTATGATGTOTGARARACTGETTAATATTTATAGATCACTTT G TTTTACTGTCTTAAGTTTATACTCTTATAGACAACATGGCM
135 o826. NODZ£23 GATGCTGTGLAAATGTTATTATTTTAAACATTATGATGTOTGARARACTGETTAATATTTATAGATCACTTT G TTTTACTTCTTAAGTTTATACTCTTATAGACAACATGGLE
-164 1035. 1. MODZc27 GATGCTETGCARATGTTATTATTTTARACATTATGATSTGTCARRA CTGETTAATATTTATAGSTCACTTT ]
137 10351 WODZE23 GATGCTGTGCAAATGTTATTATTTTAAACATTATGATGTOTGARAACTGETTAATATTTATAGGTCACTTT G TTTTACTGTCTTAAGTTTATACTCTTATAGACAACATGGEL
-160 oT75. WOD2c27 GATGCTGTGCAAATGTTATTATTTTAAACATTATGATGTOTAAASCTGGTTAATAT T TATAGETCACTITGTTITACT G TCTTAAGTTTATACTCTTATAGACAACATG
117 o775, WOD2£23 GATGCTGTGCAARTGTTATTATTTTAMACATTATGATGTOTGARARCTGETTAATATTTATAGGTCACTTT G TTITACTGTCTTAAGTTTATACTCTTATAGACAACATGGGT
-157 138,51 NODZc27 GATGCTETGLAARTGTTATTATTTTAAA CATTATATCTOTGARALCTGETTAATATTTATAGAT CACTTT G TTTTACTGTCTTAAGTTTATACTCTTATAGACAACATGGLL
140 138,51 WODZEZ23 GATGCTGTGCAAATGTTATTATTTTAAACATTATGATGTOTGARAACTGETTAATATTTATAGATCACTTT G TTTTACTGTCTTAAGTTTATACTCTTATAGACAACATGRCC] |~
-152 367. 51 WODZc2T GATGCTGTGCAAATGTTATTATTTTAAACATTATGATGTOTGARAACTGETTAATATTTATAGGTCACTTT G TTTTACTGTCTTAAGTTTATACTCTTATAGACAACATGGEL
123 367.s1. NOD2EZE3 GATGCTGTGCAARTGTTATTATTTTAMACATTATGATGTOTGARARCTGETTAATATTTATAGGTCACTTT G TTITACTGTCTTAAGTTTATACTCTTATAGACAACATGGGT
-145 311. 2. NODZc27 GATGCTGTGLAARTGTTATTATTTTAAA CATTATGATCTOTGARALCTGETTAATATTTATAGGTCACTTT G TTTTACTGTCTTAAGTTTATACTCTTATAGACAACATGLL
126 311,52 WODZEZ3 GATGCTGTGCAAATGTTATTATTTTAAACATTATGATGTOTGARAACTGETTAATATTTATAGGTCACTTT G TTTTACTGTCTTAAGTTTATACTCTTATAGACAACATGGEL
-144 o589 WOD2cZ27 GATGCTGTGCAAATGTTATTATTTTAAACATTATGATGTOTGARAACTGETTAATATTTATAGGTCACTTT G TTTTACTGTCTTAAGTTTATACTCTTATAGACAACATGGEL
119 o589 WODZ£23 GATGCTGTGCAAATGTTATTATTTTAAACATTATGATGTOTGARAACTGETTAATATTTATAGGTCACTTT G TTITACTGTCTTAAGTTTATACTCTTATAGACAACATGGLT
-142 341.51. NODZc27 GATGCTGTGLAARTGTTATTATTTTAAA CATTATGATCTOTGARALCTGETTAATATTTATAGGTCACTTT G TTTTACTGTCTTAAGTTTATACTCTTATAGACAACATGLL
-151 292 52 WODZc27 GATGCTGTGCAAATGTTATTATTTTAAACATTATGATGTOTGARARACTGETTAATATTTATAGATCACTTT G TTTTACTGTCTTAAGTTTATACTCTTATAGACAACATGGCM
122 292, sZ WODZEZ3 GATGCTGTGCAAATGTTATTATTTTAAACATTATGATGTOTGARARACTGETTAATATTTATAGATCACTTT G TTTTACTGTCTTAAGTTTATACTCTTATAGACAACATGGCM
-167 0288, NOD2rZ7 GATGCTGTGCAAATGTTATTATTTTAAACATTATGATGTOTGARAACTGETTAATATTTATAGGTCACTTT G TTITACTGTCTTAAGTTTATACTCTTATAGACAACATGGLT
134 o288 NOD2£23 GATGCTGTGLAARTGTTATTATTTTAAA CATTATGATCTOTGARALCTGETTAATATTTATAGGTCACTTT G TTTTACTGTCTTAAGTTTATACTCTTATAGACAACATGLL
-165 2040, WOD2cZ27 GATGCTGTGCAAATGTTATTATTTTAAACATTATGATGTOTGARAACTGETTAATATTTATAGGTCACTTT G TTTTACTGTCTTAAGTTTATACTCTTATAGACAACATGGEL
130 Z040. WOD2£Z3 GATGCTGTGCAAATGTTATTATTTTAAACATTATGATGTOTGARAACTGETTAATATTTATAGGTCACTTT G TTTTACTGTCTTAAGTTTATACTCTTATAGACAACATGGEL
< ¥ CONSENSUS -+ | GATGOT TG CARAT G TTATTATTT TAAACATTAT AT TG TGAARAC TG TTAATATTTATAGGTCACTTTGTTTTAC TG T CTTAAGTITATACTCTTATAGACARCATGGLC f
Base confidence:10 (Probability 0.300000) Position 4394 |
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Contig Editor: 1 AF178930.1

IH

-1061
-168
1321
-166
127
-156
-161
118
-153
138
-164
137
-160
117
-157
140
-152
123
-145
126
-144
1149
-142
-151
122
-167
134
-165
120
L

5. N0, 27

od04. NODZ2c27
od04. NODZF23
1035, 2. NOD2r 27
1035, 2. NOD2£23
169, 51. HODZ2r 27
2103, HoD2c27
2103 NODZf23
o826, NODZ2r27
of26. NOD2£23
1035. 1. NOD2c 27
1035. 1. NODZ2£E3
o775, HOD2c27
o775 NODZE23
138, 51. HODZ2c =27
138 s1. NOD2£23
367. 51. HODZ2c 27
367, 51, NOD2£23
311. s2. NOD2c 27T
311. s2. NODZ2£E3
o539, HODZ2c27
o589 NODZE23
341. 51. HODZ2c 27
292 5B NOD2r27
202, 52 NODZ2£23
0288 NODZ2r27
o288, NOD2£23
2040, NODZ2c27
2040, NODZE23
CONSENSUS

30 4340 4350 4360 4370 4380 4390 4400 4410 4420 4430 4440
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Reading:2040.HODZr27(#163) Length:409{1394) Vectoriunknown Cloneunknown Chemistry:temminator Primer:forward universal
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Genomsequenzen sind individuell

Trace display

I

TG A AAACTG CTTAATATTTATAG GTC ACT T TTGTTTTACTGT CT TA AGT

G TGA AAACTS GT T ATATTTATAGATCACTT TGTTTTACTGT CT TAAGT

GTGA AAACTG GTTAE ATATTTATAGATCACTTTIGTTTTACTGT CTTA AGT

ol
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Einzelnukleotidvariationen: SNPs

ATTCGACGTATTG
ATTCGATGTATTG
1

SNP
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Millions of Variations

dbSNP rate of growth, all organisms
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AAGAGCCAGTCACACGAGGACTGGCTGTGTCTACCTTGCCCCGCGCCGTGGGCATCCCCAGCACCAAGCATGGTGCCT
GGCATGCAGTGAACCTTCAGTGTCACCTGACCGAGTAAACACAGGACTGAAGGAAGGGAAGGCGAGATGGATGCAAAR
GGCCCAGTGTGCCTCAGTCTTCTTTGGGAGGCAGCGGGGACCAGGGACATTTTTGAGGTGGTTTCCTCTCCAGGGATT
AACCGAGTTTATCCCTCCTCAGTTCTCCCAGGCTATGGGATGGATGCCAAGGGAMCTTCCAGACAAAMTATTCTGAAG
TCTGGGCCTGTGAGAAGCATCTTGAGAGATCTTTATGCTGCTGTGAGGATTCTAGGACCTGGAGGTCTGTCAGGGCAA
TCAGGAATGCTCCCTGGAGGAAGTGGCAGTGAGGCAGAGCTTTGTGGAGGGGCAGCAGGGGAGAGAGTGCTGTGGCCA
RAGGAAGGGAAAGGGCCATGGCAGGGAAGCAGGCCAGACACTGTTAGGCCTATTAGGAGAGTGTGAAGGGTAATTGGA
TCTGAGTGGGAGGAGCGGCTGTGGTAACTCCTTGTCTCAACGCCTCTGACTAAAGTGGCCAGGCACACCACCCAGGCA
CCTGCCGCCCTTGCCCCAGGGGCTGCTGCAACACCCAACTCGGCTTTAGCCAGAGGGCACTGGGCCAGGCAGATATGG
GGTCCTTCTCCCTGAAAGACAGGGAAGGAAGGTTCCTGCCCCAACCCCAGGCTCTGCCCAGGCTCGTGGAGAAGCCTG
TCCCCGAGGCAGTGGGCGGAACCAGGATGCTCTCAGTCACAGGGCAGCCAAGCGGCTGGGGCGGCAGCTCTTCATCAT
CTTCAGTTGCATTTGACAGCTGTGGCTGACCAGGAGGGGGCAGCTAGGCAGAAGTGTCATCCCGGTCACACCAGTGTC
ACCTGAGGCTCATCAGGGCAGTGACTTGCCCGAGGTCTCCCGGAGCAGCTCAGTAAGGATTGAGCATTTGTTTACTCA
TCTCCATCGCTGACAGCTGAAACTGGATTCATCCTGCCCTGCCCAGGGGGCTGGGAATCAGGGATCGGGGCCAGCTCA
GCTGAGATGTGAGGGTCCCAAATAGTATTTCCACMCCTGACCCCAAAATAGGCCCCAATCCCCTGTCCCAAAGACTTG
ACGTGCCCATTGATGTGTCTGTCGTTCCTGACAGGGTGTCCTCTTGGTTCCTCAGGTCAGAAACCCAAGGGTCATCTC
TGTCCCTGGGCTCTTCCTCACTGCCCACATCCAGTCCATCAGCGAAGTGTGTTAGTTGGCTACCTGCATGCGTCCTGA
ATCCGTCTCCTTCTCCTCCTCCATCTCTCTGCTGGACCACAGCCGTGAACTCATGCCCCAGCTTCCAGGCCTTCCTGG
TCCAGTCCATCTTCCTCTCAAAAGCCCATTGATCTCCAAAACACAAGTCTGAGCAAGGCTCTCCCCTCTTGAAATCCT
TCAATGCCTCCCCGTTACTCTCAGGACGAAGCCCACATTTCTGCCTACTTCTCCAGGCTCAACTTTTTCCTCCAGCTC
CATCACCCACTATATCATTTTGTCCCAGCCACATGGACCTTCTTTCAGTTCCTTGAAAATGCCGGGCCTTTACTGATG
CCCAAGCCTTCGTACAAGCTGTTCTTCCTRTCTGGAACATTCTTTCCTGTTCCCCCGTCTCACTTCCTTTCACTCCTA
CTYTTATTTTAGAGTGCAGCTTGAACCCTTACTCCTTCCTTCCTCTATGTCCCCAGAGTTCACTGACTTCCCTCATCT
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AAGAGCCAGTCACACGAGGACTGGCTGTGTCTACCTTGCCCCGCGCCGTGGGCATCCCCAGCACCAAGCATGGTGCCT
GGCATGCAGTGAACCTTCAGTGTCACCTGACCGAGTAAACACAGGACTGAAGGAAGGGAAGGCGAGATGGATGCAAAR
GGCCCAGTGTGCCTCAGTCTTCTTTGGGAGGCAGCGGGGACCAGGGACATTTTTGAGGTGGTTTCCTCTCCAGGGATT
AACCGAGTTTATCCCTCCTCAGTTCTCCCAGGCTATGGGATGGATGCCAL ACAAAMTATTCTGAAG
TCTGGGCCTGTGAGAAGCATCTTGAGAGATC TTTATGCTGCTGTGAGY CTGTCAGGGCAA
TCAGGAATGCTCCCTGGAGGAAGTGGCAGTGAGGCAGAGCTTTG TGCTGTGGCCA
RAGGAAGGGAAAGGGCCATGGCAGGGAAGCAGGCCAGACACTGY GTAATTGGA
TcTeAGTGGGAGGAGCGGCTGTGGTAACTCCTTGTCTCAACGC GAATMTCAAAAAC \Nacccaceea
CCTGCCGCCCTTGCCCCAGGGGCTGCTGCAACACCCAACTCG] AGATATGG
GGTCCTTCTCCCTGAAAGACAGGGAAGGAAGGTTCCTGCCCCA CTTCCAGACAAAG AGAAGCCTG
TcccceAGGeAGTGGGCGGAACCAGGATGeTCTCAGTCACACA GRCGCGTTYCGAA Jorrcatcar
CTTCAGTTGCATTTGACAGCTGTGGCTGACCAGGAGGGGGCAGAH ACCAGTGTC
ACCTGAGGCTCATCAGGGCAGTGACTTGCCCGAGGTCTCCCGGA TGTTTACTCA
TCTCCATCGCTGACAGCTGAAACTGGATTCATCCTGCCCTGCCCAG GGGGCCAGCTCA
GCTGAGATGTGAGGGTCCCAAATAGTATTTCCACMCCTGACCC MRAT™N TGTCCCAAAGACTTG
ACGTGCCCATTGATGTGTCTGTCGTTCCTGACAGGGTGTCC GGTTCCTCAGGTCAGAAACCCAAGGGTCATCTC
TGTCCCTGGGCTCTTCCTCACTGCCCACATCCAGTCCAT AAGTGTGTTAGTTGGCTACCTGCATGCGTCCTGA
ATCCGTCTCCTTCTCCTCCTCCATCTCTCTGCTGGAC CHCCGTGAACTCATGCCCCAGCTTCCAGGCCTTCCTGG
TCCAGTCCATCTTCCTCTCAAAAGCCCATTGATCTC GRACACAAGTCTGAGCAAGGCTCTCCCCTCTTGAAATCCT
TCAATGCCTCCCCGTTACTCTCAGGACGAAGCCCHPT TCTGCCTACTTCTCCAGGCTCAACTTTTTCCTCCAGCTC
CATCACCCACTATATCATTTTGTCCCAGCCAC PN CCTTCTTTCAGTTCCTTGAAAATGCCGGGCCTTTACTGATG
CCCAAGCCTTCGTACAAGCTGTTCTTCCT R IMPGAACATTCTTTCCTGTTCCCCCGTCTCACTTCCTTTCACTCCTA
CTYTTATTTTAGAGTGCAGCTTGAACCC CCTTCCTTCCTCTATGTCCCCAGAGTTCACTGACTTCCCTCATCT

IUB code: M = aMino (A/C); R = puRin (G/A); Y = pYrimidin (C/T); ...
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Typisierung von SNPs in Assoziations- und Kopplungsstudien

Patienten Kontrollen
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SNPs: wertvolle Marker im Genom

Subscribe Register Submit manuscript My account

nature <@ =

genetics N,

EEETRR W this journal

Journal horne = Archive = Article = Full text > Figure 2

Figure 2 - Manhattan plot for the 402,951 SNPs from the stage 1 genome-wide association meta-analysis of
the WTCCC-T2D, DGI, WTCCC-HT, WTCCC-CAD, EPIC-Obesity and WTCCC-UKBS studies.

From the following article

Genome-wide association analysis identifies 20 loci that influence adult height

Michael M Weedon, Hana Lango, Cecilia M Lindgren, Chris Wallace, David M Evans, Massimo Mangino, Rachel M Freathy, John R B Perry, Suzanne Stevens, Alistair § Hall,
Milezh J Samani, Beverly Shields, Inga Prokopenko, Martin Farrall, Anna Dominiczak, Diabetes Genetics Initiative, The Wellcorne Trust Case Control Consartium, Toby
Johnsan, Sven Bergrmann, Jacques 5 Beckrmann, Peter Vallenweider, Dawn M Waterworth, Vincent Mooszer, Colin M A Palmer, Andrew D Morris, Willern H Quwehand,
Carnbridge GEM Consortiurn, Mark Caulfield, Patricia B Munroe, Andrew T Hattersley, Mark I McCarthy 2 Timothy M Frayling

Mature Geanetics 40, 575 - 583 (2008) Publizhed online: & April 2002

doi:10.1038/ng.121
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Chromosome and position

The red dots represent the SNPs that reached a P < §x 107 7 in a joint analysis of stage 1 and stage 2 samples.
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1000 Genomes

A Deep Catalog of Human Genetic Variation

Home About Data Analysis Participants Contact Browser Wiki FTP search
—
LATEST ANNOUNCEMENTS

WEDNESDAY OCTOBER 12, Z011

October 2011 Integrated Variant Set release #ACHG2011

This QOctaber 2011 release represents an integrated set ofvariant calls and phased genotypes including SMPS, short INDELs and
Deletions based on low coverage and exome sequencing data across 1092 individuals.

Cur FAD contains instructions on how to get smaller subsections of these files
Data access links: EBITNCHBI

Link to additional infarmation:README file

THURSDAY JUNE 23, 2011

June 2011 Data Release

Genotypes for 1094 individuals for the May 2011 snp calls from the 20101123 sequence and alignment release ofthe 1000 genomes
project has now been made. This release is based on the GRCh37 assembly ofthe hurman genome and is released in the format WGF
a0

Cur FAQ containg instructions on how to get smaller subsections ofthese files
Data access links: EBIFNCBI

Link to additional information:README file
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Unveilingsanimal diversity

Join us ‘

To understand how complex animal life evolved through changes in DNA and use this knowledge to ' EI evc.ﬁr;l‘e 3'01 0K affiliate
become better stewards of the planet,

The Genome 10K project aims to assemble a genomic zoo—a collection of DNA sequences
representing the genomes of 10,000 vertebrate species, approximately one for every vertebrate
genus. The trajectory of cost reduction in DNA sequencing suggests that this project will be feasible
within a few years. Capturing the genetic diversity of vertebrate species would create an
unprecedented resource for the life sciences and for worldwide conservation efforts.

Co-directors

David Haussler,
Howard Hughes Medical

TR, Y ATE P WS,

The growing Genome 10K Community of Scientists (G10KCOS), made up of leading scientists Institute Investigator
representing major zoos, museums, research centers, and universities around the waorld, is Professor of Biomolecular
dedicated to coordinating efforts in tissue specimen collection that will lay the groundwork for a Engineering
large-scale sequencing and analysis project. UC Santa Cruz
Accomplishments Oliver A. Ryder
Director of Genetics
» Inspired partly by the Genome 10K project, the iSK initiative to sequence 5,000 insect Kleberg Chair
genomes began in March 2011, San Diego Zoo Institute for

Consetrvation Reasearch [
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Mechanism of DNA methylation

Expert Reviews in Malecular Medicine
©2002 Cambridge University Press

Durch DNA-Methylierung entsteht aus
Cytosin die “flinfte Base”

Methylcytosin
Die Verteilung von Methylcytosin im
Genom ist zell- und gewebespezifisch

und stark umweltabhangig

selbst eineiige Zwillinge sind an ihrem
Methylierungsmuster unterscheidbar
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Methylierung ist sinnvoll

sie dient zur Inaktivierung von Chromosomen (Lyonisation), zur Inaktivierung
von in das Genom integrierten retroviralen Sequenzen und zur Inaktivierung
einzelner Gene (Imprinting).

Methylierung ist fatal

wenn sie z.B. Tumorsupressorgene betrifft. Genau dies passiert in der
Cancerogenese.

Die Kenntnis des Methylierungsmusters eines Genoms (des Methyloms bzw.
Epigenoms) wird immer wichtiger!
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Was nun?

Nach der Strukturanalyse die Funktionsanalyse

Genstrukturen — Genexpression - Genregulation

b4 read Ccoverage 14
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