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Typy genetickych markerd

Single
locus

Codominant

PCR assay

Overall
variability

Alozymy Yes Yes No Low-medium
Mikrosatelity Yes Yes Yes High
SINE (LINE) Yes Yes Yes Low
SNPs (sekvence) Yes Yes Yes Low-high




» RAPD (randomly amplified polymorphic DNA)
» AFLP (amplified fragment length

Multi-locus genetic markers

Mnoho znaki ndhodné rozmisténych v genomu  Pf.: chromozom 1
- celogenomovy scan

minisatellite DNA fingerprinting

polymorphism)

presence vs, absence restrikéniho mista
EAFLP) i mista pro dosednuti primeru
RAPD) = dominantni znaky (neodlisi
he’rg)rozygo’ra - prouzek na gelu bud’ je nebo
neni

neni nutno zndt predem genom studovaného
druhu (1. primery)




Kazdy jedinec ma jedinecny genom

Zaména v restrikénim

Ve
misté¢ = zde ke Stépeni
%-‘3’ nedojde
GTAGAATTCATTCACGCA ’%/
CATCTTAAGTAAGTGCGT
- : o GTAGAATGCATTCACGCA
CATCTTACGTAAGTGCGT

e e

1. Ztrdta nebo nabyti restrikéniho mista



Enzyme Site
Recognition

 Each enzyme digests
(cuts) DNA at a
specific sequence =
restriction site

* Enzymes recognize
4- or 6- base pair,
palindromic
sequences
(eg GAATTC)

N

/

GTAGAATTCATTCACGCA
CATCTTAAGTAAGTGCGT

%.-a
GTAG
CATCTTAA

AATTCATTCACGCA
GTAAGTGCGT



Common
Restriction
Enzymes

%.-o

'GAATTC:
CTTAAGS

%.-o

"CTGCAG:
GACGTC:=

— Eschericha coli
— 5 prime overhang

— Providencia stuartii
— 3 prime overhang




Kazdy jedinec ma jedinecny genom

B B

2. Ztrdta nebo nabyti SINE (napr. Alu sekvence) nebo LINE



Kazdy jedinec ma jedinecny genom

Y i Y I

3. Vysokad mutacni rychlost minisatelitl a mikrosateliti -
rozdily v poCtu repetici, tj. v délce daného lseku




Repetitivni DNA

DNA Typical sequence | Location
length (bp)
Satellites (>106 5-100 Tandem arrays, scattered throughout the

Minisatellites (>103 Tandem arrays up to 5 kb in length,
loci/genome scattered throughout the

Microsatellites (>10*
loci/genome)

Tandem arrays up to a few 100 bp in
length, scattered throughout the genome

andem arrays up to 1kb 1n legt
ends of each chromosome

, at the

SINEs 50-500 (100-300) | Interspersed throughout the genome
(>10°/genome)
LINEs 1-5k Interspersed throughout the genome

(>103/genome)




(Minisatellite) DNA fingerprinting
(Jeffreys et al. 1985)

* prvni celogenomovy screening
*nahodne rozmistene repetice (napr. SINE, LINE)

* riizné dlouhé minisatelity (rtizna délka repetic, 10,754 _
15 bp ,core sequences”)

* restrikCni stepeni kompletni DNA — sekvencne
specifické restrikCni endonukleazy




Minisatellite DNA fingerprinting

_|_
» elektroforéza roz8tépené DNA

« Southern blotting — pfeneseni
DNA na membranu

,,smear*’

= \T=vd|

: membrana
gel

EREEEENEE -

prenosovy pufr (denaturacni)




Minisatellite DNA fingerprinting

* hybridizace se
znacenou sondou
(nejCastéji radioaktivni
znaceni), tj. specifickou
sekvenci odpovidajici
danému minisatelitu
(popf. SINE)

DNA Blot on
Membrane

DNA Separation by

Gel Electrophoresis

Label with Specific

DNA Probe ===

Detect Probe
(on X-Ray film)




Minisatellite DNA fingerprinting
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RAPD (randomly amplified polymorphic DNA)

Kratké nahodné oligonukleotidy
(~ 10 bp) jako primery

U

PCR za malo specifickych podminek



genomic DNA

2) Separation by size
on agarose gel

) PCR




Variabilni DNA detekovana metodou RAPD je
dusledkem ztraty RAPD lokusu v dusledku:

a) Zmena sekvence v misté nasedani primeru
b) Delece mista nasedani primeru

c) Velka inzerce mezi dvema misty nasedani
primeru



RAPD - review

U
U

Detekce PCR produktu elektroforézou

Nizka opakovatelnost v dusledku
mnoha faktoru ovliviujicich PCR -
dnes jiz neni akceptovana jako
metoda napr. pro studium
populaéni struktury

1 2 3 4 5 6 7 _




AFLP (amplified fragments length
polymorphism)

levna, jednoducha, rychla a spolehliva metoda na
generovani stovek informativnich genetickych markeru

souCasny screening mnoha ruznych DNA oblasti
distribuovanych nahodne v genomu

lépe reprodukovatelna nez RAPD — obsahuje krok se
specifickou PCR

,genome scan” — hledani asociaci s fenotypovymi znaky



Princip AFLP metody
(.generating AFLP markers")

W=el adapior
T T T T T 11

ia) AFLP template preparation

Whale genomic DMNA
L 11 1

EcoRl adaptor

Restriction enzymes
iMsel and EcoRl) + T
and A A

DMA ligass -
i1l

-
L=

(&) Restriction and ligation

Msal cut

Mzel adaptor
T




Generating AFLP markers

{g] Selective amplificatia

Msel primer 1
T 1 T 1T 1T 1

{ane of many primer combinations shown)

- T T T rrrr rrr rr rrr v /v r 7 rr 17 r7v 17 1 1 1T T T T7TTT°7
G T A ACAT C GAGAATTG
CATTGTA G C T CTTAALC
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multi-locus T
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,capillary version®



. Automatizované ¢teni elektroforetogramu podle
X.. g P
Combination zadanych kritérii (napr. pozice a minimdlni vyska piku)

MseI + EcoRI

112 251 [ E AN

"Bpsd Sggd S ud  Pewd  Sgsd  fged  faq | |

([ TN 10 Yeliw ¥




Budoucnost genetickych metod
v ekologickém vyzkumu

. Nové postupy pri sekvenovani
DNA (..genomics")

Molecular Ecology Resources (2008) 8, 3-17 doi: 10.1111 /5.1471-8286.2007.02019.x

TECHNICAL REVIEW

Sequencing breakthroughs for genomic ecology and
evolutionary biology

MATTHEW E. HUDSON
Department of Crop Sciences, University of lllinois, Urbana, 334 NSRC, 1101 W. Peabody Blvd., IL 61801, USA



4-kapilarni sekvenator

96 x 500 bp/12 hodin

cca 100 000 bp/den

S~—_ — ‘




.Next generation sequencing"

N\
\
1) Randomly fragment many ‘\ “\ \
molecules of target DNA . b %
N\

,,polonies*
(polymerase colonies)

2) Immoblize individual DNA
molecules on solid support

3) Amplify DNA in clonal
‘polymerase colony’

4) Sequence DNA by adding liquid
reagents to immoblized DNA colonies

5) Interrogate sequence incorporation in situ
after each cycle using fluorescence scanning
or chemiluminescence

... commercially available since August 2007



454 pyrosequencing

emulzni techniky amplifikace

pikolitrové objemy

simultdnni sekvenovani

na desti¢ce z optickych vidken
detekce pyrofosfdtu uvolfiovanych pri

inkorporaci bazi

Prvni generace 6520
— 200 000 reakci najednou
(zhruba 20 miliont bg

dnes FLX — 400 00

)
- reakci najednou
eukaryotni genom za tydenl!!

Délka jednotlivych sekvenci 100 - 400

DNA polymerase
TGCACCTT TGGCCG--- oy
CGGC—-- .
dNTP PPi -
ATP-sulfurvlase » :

(

Next base

Luciferase ’ o
k Apyrase u

ATP %“‘”

<~

(wash)

Molecular Ecology (2008) 17, 1629-1635

NEWS AND VIEWS

PERSPECTIVE

Sequencing goes 454 and takes large-scale
genomics into the wild

HANS ELLEGREN
Department of Evolutionary Biology, Uppsala University,
Norbyviigen 18D, SE-75236 Uppsala, Stweden

1 600 000 well plate




DNA Library Preparation

1. DNA Fragmentation [Webulization)

2 DNA Fragmeant Size Ssaction

1 DNA Samps Quality Assesament (Mebulized or LVAY DA Sampls)
4 Fragment End Podishing

i Adapir Ligation

i Small Fragment Remaval

7 Library Immobili zation

4 FIHnReaction

a

Single-Sranded DNA Library lsolation
10. DNA Library Qluslity Assassment and Cantitation | TNime:11-72h |

¥

Emulsion-Based Clonal Amplification (emPCR)

Preparation of the Live and Mook Ampdification Mixes

DA Library Caphare

Ampdification

Bead Racovary

DA Library Bead Enrichment ]

Saguencing Primer Annaaling | Time: 11-13 h |

e RSP

V

Sequencing / Genome Sequencer FLX Operation
1. The Pre-\Wash
2 PicoTherPlate Device Preparation
A The Sedqueancing Run | Time: 1.5 h |

¥

Data Processing and Analysis

1. Data Processing

a) Image Prooessng

b)) Signal Processd ng
2 Data Analysiz

a) Azsambly

&) Mapping

c) Amplicon Varant Analysis Time: variable




[1] DNA Fragmentation '5| Adaptor Ligation: Library Immobilization: ssDNA Library Isolation:
(Nebulization):

I

T L
ﬁﬁ%‘: H D e BT 2 SN

T

Adaptor A + Adaptor B

-SlouZi jako vazebné misto primerd pro
ndslednou PCR amplifikaci a sekvenovani

-Slouzi k uchyceni na kuli¢ky (na adaptor
B je pripojen biotin)



(1] DNA Library Capture: (2] Preparation of the 4] emPCR Amplification:

- poméry nastavit tak aby Amplific. Mixes
1kulié¢ka < 1 molekula DNA
(3] Emulsification:

IEISequencing Primer Annealing:




3. Pyrosekvenovani

Signal image

AR "11-;5'5;‘3_
e

pikotitracni desticka
ATP

Lucilerase \-/Y_Iu/mrﬂun

Ligi + ooy luciferin

it

Na jedné desticc¢e 400 000 az Imilién jamek

Sulfurylase




- postupné se priddvaji nukleotidy v definovaném
poradi: napf. TACG TACG TACG

- po pridani kazdého nukleotidu a detekci signdlu se
nukleotid odmyje a prida se dalsi odmyje

DNA sekvence: CTC CG

C T CC G

L B "
; - ": " ;'- ¥ .l' ..

i ..-I bt L : » =

|
} Image Files:
12-15 gigabytes
per run
.

T A CG T A C G

Problém!lll Homoplymery napr. AAAAAAAAAA



High-throughput - paralelni sekvenovdni =

1 béh (run) = 1 desticka:
. 400 000/ 1Imilién jamek (reads)
. v kazdé 240 / 400 bp (read length)
« 7.5/ 10 hod
— 100 Mb / 400 Mb na jednu desticku
— cena??? 150-350 000 K¢ ?2?2??

Il Samozrejmé nestaci mit kazdou bazi
osekvenovanou 1x !l

- Pospojovani (reads assembly) do souvislé sekvence
- Nepresnosti - pokryti (coverage)

® @
—_ ——> ——> ——> —»>

—_— ——> ——> ——> —»>
—_ > ——> ——> —>

—_— ——> ——> ——> ——»>
—_ > ——> ——> —>
—_ > ——> ——> —>




Kapacita desticky 400 Mb:

[

max. 192 vzorku

Mus: 2700 Mb — 7 run 1x coverage
Caenorhabditis: 100 Mb — 1 run 4x coverage
E. coli: 5 Mb — 1 run 80x coverage
mitoch. Mus: 0.016 Mb — 1 run 25000x coverage
HIV: 0.01 Mb — 1 run 40000x coverage
hl_'III] _Eecﬂenﬂlgiﬁnir +-5¢qu¢nclng Read _
Horen - F_'rll::rﬁ H:y n.:Ln Library fragment | PrimerB
A\ _k dispozici 12 odlignych MID
1. ccceeeececece 16 .gaskets"
Akl 2. 666666666 12 MID
(= | ﬁ X
— 1 12.CCCCCAAAG 16 gaskets

(]
[

V kazdém max. 12 vzorka

A BIYTY]
Il“
il
i
i
1
i
i

| ]

] |

(kazdy oznacen svym MID)




Vyuziti

1. Celogenomové sekvenovani de novo

2.Celogenomové resekvenovani

3. Sekvenovani amplikont (PCR produkti)

+ o samé i s RNA (resp. cDNA)



1. Celogenomové sekvenovani de novo

Problém: KRATKY READ LENGTH
- 400bp 454 FLX Roche
- 35-75bp Solexa, Solid

vs 800-1000bp Sanger

® 7Y @ ®
> > s ——> ——> ——> ——>
> —_— ——> ——> ——p ——p

— Usporddadni (assembly) uz neni problém z
hlediska vypocetni kapacity

—_ —> — —_— —> —> — —>
' — T — ' —> —
— — —

Zvlasté komplexni eukaryotické genomy - Useky
souvislych oblasti prerusenych mezerami




1. Celogenomové sekvenovani de novo

+ ziskani kompletni usporddané sekvence celych velkych eukaryotnich
genomi pomoci nhext-generation sequencing de hovo je problém (ale
to je nakonec i u Sangera)

+ viry, prokaryota, mald eukaryota, mitochondrie/plastidy/plasmidy

Genetic Detection and Characterization of Lujo Virus, a
New Hemorrhagic Fever-Associated Arenavirus from
Southern Africa

Thomas Briese'™, Janusz T. Paweska®”, Laura K. McMullan®, Stephen K. Hutchison®, Craig Street’,
Gustavo Palacios’, Marina L. Khristova®, Jacqueline Weyer”, Robert Swanepoel?, Michael Egholm?,
Stuart T. Nichol®, W. lan Lipkin'*

1 Center for Infection and Immunity, Mallman School of Public Health, Columbla University, New York, Mew York, United States of America, 2 Spedal Pathogens Unit,
Matlonal Institute for Communicable Diseases of the Natlonal Health Labaratory Service, Sandringham, South Africa 3 Spedal Pathogens Branch, Division of Viral and
Rickettsal Diseases, Centers for Disease Control and Prevention, Atlanta, Georgla United States of America, 4454 Life Sdences, Branford, Connecticut, United States of
America, 5 Blotechnology Core Fadlity Branch, Centers for Disease Control and Prevention, Atlanta, Georgla, United States of America

Abstract

Lujo wirus (LUIV), a new member of the family Arenaviridae and the first hemorrhagic fever-associated arenavirus from the
Old World discovered in three decades, was isolated in South Africa during an outbreak of human disease characterized by
nosocomial transmission and an unprecedented high case fatality rate of 80% (4/5 cases). Unbiased pyroseguencing of RMA

node of the Old World arenaviruses. The virus G1 ghlycoprotein sequence was highly diverse and almost eguidistant from
that of other Old World and New World arenaviruses, consistent with a potential distinctive receptor tropism. LUJV is a
novel, genetically distinet, highly pathogenic arenavirus.

O
QXD ¢
—



2. Celogenomové resekvenovani

- podobné problémy jako u de novo, ale méné (vétsi strukturdlni
prestavby..)

KOMPARATIVNI GENOMIKA
- viry, prokaryota, mald eukaryota
- mitochondrie/plastidy/plasmidy

ANCIENT (mt) DNA
- rlzné smésné, degradované vzorky, napt. fosilie

A Complete Neandertal Mitochondrnal
Genome Sequence Determined
by High-Throughput Sequencing

Richard E Green,'” Anna-Sapfo Malaspinas,® Johannes Krause,' Adrian W. Briggs,! Philip L.F. Johnson,?

Caroline Uhler,® Matthias Meyer,! Jeffrey M. Good," Tomislay Maricic,” Udo Stenzel Kay Prifer,” Michael Smbauer.‘
Hernan A. Burbano,! Michael Ronan,® Jonathan M. Rothberg, % Michael Egholm,5 Pavao Rudan,” Dejana Brajkovic,?
Zoljko Kuéan,” lvan Guaié,” Marten Wikstrém,? Lilsa Laakkonen,'? Janet Kelso,! Montgomery Slatkin,?

and Svante Piabo?




3.Sekvenovadni amplikonl (PCR produkti)

4 4 Target specific sequence (ca. 25 bp)
SMESNE VZORKY N ’
454 A-primer (19 bp) 454 B-primer (19 bp)
1. Metagenomika/metatranskriptomika - \ oS o~ Sepuenceor
- Celé spole&enstvo pidnich, vodnich N = 1 o e
mikroorganism, strevni mikrofléra bocus specific PCR
200 - 400 bp

- PCR genu 16S (185) rRNA O m

A B
1 emPCR & Sequencing

- lze i kvantifikovat

2. SloZeni potravy, trusu ?2??

3. Populacni genetika

4. Studie u kandiddtnich gent

20x . 7
ZDRAVE MYSI ‘
] ) . 1. PCR genu/genii
1. PCR napr. imunitniho genu/genu

2. Sekvenovani

2. Sekvenovani Ly ;T
3. Zjisteni sekvenci variant a

3. Které varianty jsou asociovdny frekvenci variant v kazdé
s chorobou?? populaci (zdleZi na pokryti)



5. Genové duplikace

B

TAP1  TAP2 UAA UBA UCA
[ H Hil l— R
-+ > =4 -+ =4 =4 -+ T

A-adaptor =~ MID  Target specific
—_

454 A-primer (19 bp)

Target specific sequence (ca. 25 bp)

454 B primer (19 bp)

* - - Seguence gf
F-.p - nterest
l Locus specific PCE
200— 400 bp
[ — e |
A B

1 emPCR & Sequencing

b T

Oznaci jedince Amplifikuje
vsechny kopie
MHC gent
Potreba k
emPCR,
sekvenovani..

192 jedinc



http://images.google.cz/imgres?imgurl=http://www.sweb.cz/poutnik2/foto/ptaci/vrubozobi/kachna-divoka-1.jpg&imgrefurl=http://www.sweb.cz/poutnik2/foto/ptaci/vrubozobi/kachna-divoka-1.html&h=455&w=720&sz=70&hl=cs&start=1&um=1&usg=__SVdJCFB47r7R8igRKF0qyQirRDg=&tbnid=kbAR6SMSZQbHTM:&tbnh=88&tbnw=140&prev=/images%3Fq%3Dkachna%26ndsp%3D18%26um%3D1%26hl%3Dcs%26rlz%3D1T4ADBR_enCZ256CZ256%26sa%3DN

Solexa/Illumina 16 SBS ’rechnology

(SBS = sequencing by synthesis)

1 Gb (sestinasobek genomu Drosophily)

Vyrazné€ levnéjsi

Sekvence délky 35 bp

Flourescence, reversibilni
terminatory

SpiS pro resequencing




SOLiD

(sequencing by Oligonucleotide Ligation and

.. a dal$i (kazdého pllroku nova technologie - bourlivy rozvoj Il



DNA support

Amplification

Sequencing
surface

Sequencing
chemistry

Sequence

detection

Read length
and number

454
pyrosequencing

Solexa
SBS sequencing

Agencourt / ABI SOLID
polony sequencing

All methods ligate single, randomly sheared DNA molecules to support

surface of Q
flaw cell ~1 um bead
25-36 um bead [
in situ PCR on
emulsion-phase PCR solid surface emulsion-phase PCR

1 600 000 well plate
one bead per well

8-channel flow cell
clusters of DNA
randomly located

Single slide
imaged in panels
beads random

MNucleotide incorporation

e

l chnage sie
PPi ADP +
w[‘gumwhse nnnnCzziz
ATP ﬁ ; j
\x s nnnnAzz:z
Luciferin __, 4@ Biocking group ﬁ
Luciferase
nannT 222
PR +ACandG
reversible-terminator Ligation of sequence-
pyrosequencing sequencing by synthesis specific labeled oligos
Chemiluminescence Fluorescence Fluorescence
(one channel) {four channel) {four channel)
100-400 bp 35bp 25 bp (paired)

> 2 %10 reads

~4x 10 reads

> 107 reads



Total sequence (billion base pairs)

1000

100 1

10 4

,,Zenomics era‘

Public Domain Sequence

2000 2001 2002 2003 2004

2005

2006

Cost to sequence one base (US$)

01

0.1

0.001

0.0001

1000 000 000

8
g
8

10 000 COQ0 4

Bases per machine per day
g
g

100 000 4

10 €00

Capacity of One DNA Sequencer

2000

Cost of Sequencing

2000 2001 2002 2003

2004 2005

2006

2001

2002

2003

2004

2005

2008




Budoucnost genetickych metod
v ekologickém vyzkumu

2. Analysis of expression by
microarrays (..transcriptomics")

Ranz JM, Machado CA: Uncovering evoutionary patterns of gene
expression using microarrays. TREE, 21(1): 29-37



GUANINE

THYMINE ~ _
t S ST~ GYTOSINE

L ——= e *—f\ ADENINE _
¢DN A e/ MRNA\ === Proteins
Transcriptio anslaticn
Genome Transcriptome Proteome
3 billion bases 20-30,000 ~100,000
genes proteins
Functional Genoryics
Proteomics

Genomics Transcriptomics

(L L LN L}

AFEFREEID
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Microarray analysis of transcriptome
(~ specific DNA hybridization)

*

x* Z&\@F@@Z>
Q

%

*

*

* (i.e. synthesized
(i.e. mix of transcripts in a oligonucleotides complementary
form of cDNA) to particular genes)



How to get a transcription
profile 0

- vZdy srovnani kontroly a ,,treatement*

Co-hybridization
and signal
tificati
quantification (<)

Red (r) channel

|

@

Green (g) channel I
@

E

Output (r+g)

TREMNDS in Ecology & Evolution

Analysis of expression |



Radboud University Nijmegen

ANy
& ﬁ
Licre®

MINE- "b

Case study: Joop Ouborg et al.

Transcriptional profiling of inbreeding depression and genetic erosion in
Scabiosa columbaria: the balance between genetic drift and selection in the
genetic erosion process.
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Example: inbred

roots mall pop

Scabiosa columbaria
shoots ;—»large pop

outbred

I—» cDN




cDNA library preparation — 454 sequencing




Counts (log) / contig size

100000 -
10000 —
1000 mininininlin=
— BOcounts / contig size
100 HHHHHHHHHH H HE
10 HAHHHHHHHHHHHHH
1 \\\\\\\\\\\\\\\\\\\I_I\\\\\\\\\\\\
O 0O 0O 0000000000000 0000000000000 o 9
IsE-R-l-RslsNellelelellelellele el le e le e e ic e lelicle e e e
-~ AN O IO ONDODAPIO-ANOM®IOWLONDDIO-—AODIWOWONODDO —
T T T T T TS SIS ST A AN N ANNNNNNO®

Total number of reads. 528557 Number of contigs. 403 02



In the next phase:

Annotation of these 40.000" ESTs (,,e

sequence tags®)
Automated programs available, like BLAST2GO ( ):

just feed a file with the ESTs into the program, and turn it on......
1 week later you will have the results, being:
. Homology with known sequences

. Known function

The sequences may also be searched for.

EST-associated SSR markers: MISA ( )
SNP markers: SNP-mining software like PolyBayes

( )

Again by using search software, freeware



http://www.blast2go.de/
http://pgrc.ipk-gatersleben.de/misa/
http://pgrc.ipk-gatersleben.de/misa/
http://pgrc.ipk-gatersleben.de/misa/
http://genome.wustl.edu/tools/software/polybayes.cgi

Example: inbred

roots mall pop

Scabiosa columbaria
shoots ;—»large pop

outbred

I—> cDN

g r
,%2;-, ieatn _ 530.000 sequences in
454 sciences I l t @ I . one run, leading to ~

40.000 ESTs



Two methods of detecting transcri

1. Design of quantitative RealTime-PCR met
EST sequences
2. Design of a Scabiosa specific microarray
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r— Thresheld Cycle Calculation
Threshold
Use Threshel:[ .03 | (£8 paldiney
Mult. # Stddev:-x JOE - E4 22,060 0,001 -~
Omit Threshuld. JOE - ES 22107 0.002 =
Baseline JOE - E6 22043 0.002
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Example: inbred

roots mall pop

Scabiosa columbaria
shoots ;—»large pop
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15k — 30k
60-mer
microarrays

Experiment: transcriptional profiling of inbreeding depression

454 sciences

Agilent eArray

Agilent Technologies




Expected pay-off:

» Ecogenomic approach to conservation gene
effects of genetic erosion on functional gen

- How does genetic erosion affect evolutionary potential?

* What is the balance between genetic drift and natural selection
in effects of habitat fragmentation?

 Are there general inbreeding depression genes, or is inbreeding
depression a random phenomenon?

- Which genes are involved in inbreeding depression in different
life history stages, and can this explain the non-correlation of IBD
between these stages?

* What are the footprints of selection in the genomes of individuals
from small and large populations?

* What is the selective value of variation in gene expression?



Costs/requirements (2008/2009):

Costs are diminishing continuously

454 FLX-cDNA sequencing : 1 month, 15.000 €
(used to be
200.000 € with Sanger technology)

microarray production: 100 € per array
microarray screening: 150 € per array

cheaper options (like SOLEXA technology) are
becoming available, at much lower costs



Relative costs of conservation genomics:

Ecologische hoofdstructuur van Nederland
Het samenhangend natwerk van n (interjnationaal cpaicht balangrke.

Projected costs (but this
1s almost certain a severe
underestimation):

20 billion Euro

That 1s:
20.000.000.000 Euro

] That 1s equivalent to
40.000.000 microarray

We live 1n exciting times !!!



