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Contacts

Claudia Acquisti: claudia.acquisti@uni-muenster.de
Wojciech Makatowski: wojmak@uni-muenster.de

Robert Fuerst: rfuerst@uni-muenster.de (lab coordinator)

office hours - see the web site

http://www.bioinformatics.uni-muenster.de/teaching/courses-2012/bioinfl/index.hbi
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Computer Lab B, Schlossplatz 2b
p Ml —ilg

*Alignment and BLAST [November 12]

*Gene prediction [November 19]

‘Phylogenetic inference [November 26]

Registration http://www.bioinformatics.unimuenster.de/cgi-bin/teaching/coursereg.cgi
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Understanding the principle of heredity following his
historical development: from Darwin to Crick

1859 1958
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All life on Earth as a common ancestor

Evolution by descent with modification

Charles Darwin

RNAPolymerase.Se-Al

2 O =5 = = = =5 =0 = = = = =
Homo sapiens CGTGATGGTGGCCTGCGTTTTGGAGARAATGGAACGAGATTGTCAGATTGC
Rattus norvegicus CGTGATGGTGGCCTGCGCTTTGGAGARAATGGAGCGAGACTGTCAGATCGC.
Drosophila melanogaster| (CGTGATGGTGGCTTGCGTTTCGGTGAGATGGAGCGTGATTGCCAGATCTC
Neurospora crassa AGAGACGGTGGTCTCCGTTTCGGTGARATGGAACGTGACTGTATGATTGC
Oryza sativa TACGGTGGAGGGATTCGGTTCGGTGAGATGGAGCGAGACGCGCTTCTCGC

Escherichia coli CAGTTCGGTGGTCAGCGTTTCGGGGAGATGGAAGTGTGGGCGCTGGAAGC.
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How does heredity work?

What is the material basis of genetic continuity?

Pangenesis vS. Hard-inheritance
(germline)

Germline separated from soma

‘immortal germline passes genetic
information from one generation to
the next

August Weismann
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Discrete and discontinuous factors
govern heritability: Genes

Gregor Mendel

Fo: pure-bred tall
and short peas

F,: all tall
offspring

S |

>
X gﬂ F,: 3 tall for every 1

WA short offspring
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Central Dogma of Molecular Biology

Reverse transcriptase
Francis Crick can make DNA from

/ RNA

GDNASRNA - protein
/ 1 N\

DNA DNA is RNA is
copies transcribed  translated
itself iInto RNA into protein
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Genes as inherited information
Darwin Weismann [ Mendel } [ Crick }

¥ ¥ L L i
; Genotype specifies g : : Information passes
Descent with Inheritance is particulate
X - I t
[ Sooprr ol ian } [ phenaotype but only } |, NGl } [ rom DMA to RMA to }

genotype s inherited proteins

Evolution Inheritance |/ Genes } [ Ger‘mme}

l

G.DNA - RNA - protein
/ N

Continuity of the germline: |solation of the germline:

hereditary information changes to body cannot be
passed intact from parent coded into hereditary
to offspring

Information
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DNA damage Copying errors

\ S

MUTATIONS: heritable changes to the genome,
essential for evolution.

LARGE Chromosomal rearrangements
SCALE Transposable elements

Gene duplications

SMALL Single nucleotide changes (point mutations)
SCALE
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Chromosomal rearrangements

Loss or duplication of full chromosomes
(e.g., Trisomy 21)

Inversions
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Transposable elements
Jumping genes

Two methods of transposition:

1. Cut-and-paste mechanism




— wm— \N ESTFALISCHE

WiLHELMS-UNIVERSITAT

MUNSTER

|
B
=)

d Ed

BI

(i) Chromosomes
pair along matching
sequences

v

=] |
A B’
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(ii) Chiasma forms,
strands exchanged
between paired
chromosomes
I .
N B
I .
A" B

(iii) Chromosomes have
recombined (exchanged
matching genes)

EvoLuTioNARYFuUNcTIONALGENOMICS

Gene duplications

(i) Tandem
duplicates
pair incorrectly

(il) Chiasma forms,
uneven exchange
between paired
chromosomes

v

]

BI
. -
A A B

(iii) After recombination,
one strand has one copy,
the other has three copies
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Point mutations

Substitutions TAC TGG AAC TGG

Deletions TAC TGG -AC TGG

Insertions TAC TGG TAACTG G
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Substitutions
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UV damage 9@
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Genetic diversity: detecting and analyzing SNPs

Biobanking:Collection of biological samples linked to informations
about individuals (Etical issues!)

DeCODE: shedding light on schizophrenia
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Genetic diversity: detecting and analyzing SNPs

Biobanking:Collection of biological samples linked to informations
about individuals (Etical issues!)

DeCODE: shedding light on schizophrenia
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Mutation creates differences among individuals in a population
POLYMORPHISMS

What has this to due with differences between different species?
SUBSTITUTIONS

Hagfish F&rdfala ande:iﬁt_i_?giﬁgtml uI:-e ‘ Chimp
DS R
ed
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Evolution of taste receptors in vertebrates

(3) Duplication creates
two T1R2 genes in

(4) Duplication creates
W another T1R2 gene in
pufferfish lineage

fish lineage
TIRT . T1AR2a' TIR2b  T1R2c: ‘TIR3
Pufferfish HE B O ] .
(2) Duplication
creates
T1R1 and
il = Fugu N =
genes Iin common
common ancestor
ancestor
= Zebrafish B =
Chicken EE =
Opossum . =
A
Dog B =
* Human |  HE =
Mouse B =
Rat [ . =
TIRY. TIR2 T1R3
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