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Genetic markers

¢ GTGCTGTCCTACGCTCTGCTTGTCCTGACACGCATGATCT
CCTCCCCTCGCCTCCCTTCCCTCCCATGTGGGGCCAACTC
ATACACGCAGCCTAAGTGCGATAATGTGACCGTGCCCCCT
CGGGCTGGTGCCGTTTGCCCTTACTTGACACCACTGTCAG

¢ Microsatellites AATTCTGCGGGGTCAGCAACACCACACACCAAAGGACAG
TCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTC
e SNPs TGTCTCTGTCTCTGTCTCTGTCTCTCGCTGTCTCGCCCTCT

ATCTCCCTGTCTCTACAGTATCAAGTGGCTCCCACTCGTT
ACACGTGAGAGAGATATCTGTGAGAGCTACAGTGGTGTA
GCGCACATCTCTCCCACATGCACAGCAATATATGTTGCGG
ACCGGAACTCCCACACACTAGATAACATGCACATGGAAG
CCGCACCCATCCG

. Neutral
. Candidate genes
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Microsatellite markers in cod =y

e 24 microsatellite markers published

e All tested at Prokaria; only 4-6 were | %
acceptable . /

e 118 new microsatellites developed by | ., /
Prokaria a0 /

e Two “Multiplexes” of 10 (20 new) & Vi
microsatellites developed at Prokaria ig .
CodPrint10 and CodPrint10b 0 -

Y Var|ab|||ty in the popu|ati0n 2000 2001 2002 2003 2004 2005 2006 2007 2008

° Variable sizes between 80-500 bp
o Easy to read from the DNA analyzing

machine
o Possible to amplify many in one PCR
reaction
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CodPrint10 and CodPrintl10b 2

o Cooperation project of Matis
and Marine Institute (Iceland)
* 300 samples from 3 regions Wikl flord austur
N-A (511), S-W deep-sea
(931) og S-W off shore (911)

Axis 2 (47.80%)

e Clear separation of groups
observed

sud-vestur fis o
HE S
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e Published 2008 :\\isl:j].!lm): S
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Microsatellite markers are excellent tool =7

for cod juvenile production

e All broodstock genotyped
¢ Phylogenic tree generated
¢ Inserted into a mating software
as well as breeding values.
e Spawning fish selected and
paired
e Pros:
Less labor and equipment
Decrease tagging
Offspring easily traced to
parents
No stripping
Speeds breeding process
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Breeding — conventional vs. fnati
genotyping technique P
A Matis brand
Current breeding scheme With genotyping
i;(())u:::no;l:il;s @ Breeding station Broodstock Breeding station
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Phylogenetic tree of a brood stock of cod
(full- and half sibling groups with 2-6 individuals per line from
approximately 300 individuals)
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Selection of parents

(to maintain genetic variability)

yam
(g

s

¢ Genotype the brood stock

e 600 individuals (10 groups)

¢ Select parent pairing based
on relation (retain genetic
variability)

¢ Mating Software to help
breeders
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Mating software e
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Male tanks

Mating tanks

Male no-
distant Breading
Female no [genotype [coeficiant [Tank no

/3 20032417] 20031205 0,456
20030718] 0,578 11
20030915} 0,801
20030713 0,487
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Candidate genes —
New type of markers

=Quantitative trait loci (QTL)
= Stretches of DNA that are closely linked to
the genes that underlie the trait in
question
= Unknown genetic elements can be found

IGF1

= Candidate genes
= Physiological function of the gen is known Mature Hormone
= Relative high impact and important for a
certain trait Amino Acids
= Knowledge from one species can be used

. o
for another species Protein NH,

COOH

- 5_| ll_}ﬂ_

Mutation Loss of exons 4 and 5

30.09.2008 Sigridur Hidrieifsdottir 12




Candidate genes
Growth and maturity

-Growth is controlled by many genes in relation to the growth hormone
gene GH

-Growth factors
«"Growth Hormone"” (GH) : _
Pituitary gland L Brain_
-Stimulating GH genes K“&k\ .
-"GH- Releasing Hormone"” (GHRH) [S]
Brain @ -
-Receptors for GH in tissue (liver)
*"GH- Receptor” (GHR) ‘

IGF-1

Pil

Liver Liver
Binding of GH —producion of IGF1 in liver
*Growth factor (IGF1)
"ALS

«"Insulin like growth factor” (IGF1) AL
Liver

GH
Prolease
free

-Molecular markers linked to genes that control and regulate
the physiological pathways of energy metabolism, muscle
growth and reproductive development can be used for marker
assisted selection (MAS) to strengthen the breeding I }c-rm-m

programmes and accelerate breeding success
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Candidate genes-work at Prokaria \Z
Growth and maturity

*2 genes are under study (GH and GHR)
*Gene walking (“"Genemining”)

*GH (Growth hormon) 6 exon
*4 exons sequenced + introns
*A number of repeats located
New markers
*Tested on 24 samples
*Variability in individuals in one repeated
sequence

¢ GHR (Growth hormon receptor)
5 exons sequenced + introns
*A number of repeats located
New markers
*Tested on 24 samples
*No variability found yet

e Can be used in MAS (Marker Assisted
Selection) T S oo =
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Traceability =5

¢ The only technique for tracing
food products from farmed or
wild to the consumers fork

o GamoTrace application to EU
for building a traceability tool
for cod.

 Organic cod (higher price) R ).

+ Food fraud “' Where does this cod come

15
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Summary

* Microsatellite markers; useful in juvenile
production

» Software for selecting parents

e Candidate gene approach; useful in Marker
Assisted Selection

e Tracability
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E. Verspoor (The Atlantic Saimon)

e “Why is genetics not accepted the same way as
other aspects of species biology?

* This may be because of the discomfort of dealing
with something which is both complex and in
largely a hidden dimension; it may seem that the
safer option is to ignore it. However, to ignore
genetics is to court failure”.
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Thank you for the attention!

)
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