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Program

Torsdag den 6. april

11.00:

12.00:

13.00:

13.15:

13.45:

14.30:

15.00:

15.30:

16.30:

18.00:

19.00:

20.00:

22.00:

Ankomst og indkvartering
Frokost

Indledning, praesentation af deltagere.
Anders Ringgaard Kristensen, Dinas Forskerskole

Sggning i databaser over DNA- og proteinsekvenser
Kenneth Smith, Applied Bioinformatics Center, Lyngby

Algoritmer for alignment af biosekvenser: hvordan virker de?
Peter Sestoft, Dinas Forskerskole, Institut for Matematisk og Fysik, KVL

Computergvelser

Eftermiddagskaffe

Genkort, koblingsanalyse, quantitative trait loci

Claus Ekstrgm, Biostatistisk Afdeling, Sundhedsvidenskabelige Fakultet, Kgbenhavns
Universitet

Computergvelser

Middag

Fylogeni

Henrik Christensen, Institut for Veteringer Mikrobiologi, KVL;

Henrik Stryhn, Dinas Forskerskole, Statens Veterinzre Serumlaboratorium

Computergvelser

Natmad
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Fredag den 7. april

7.45:
Morgenmad

8.30:
Opfelgning pa gvelser

9.15:
Postersession med plenumprasentation, besigtigelse og kaffe
- Jeppe Emmersen: Protein analysis and identification by mass spectroscopy
and database searching
- Peter H. Nissen: Genetic mapping of Spinal Dysmyelination in cross-bred
American Brown Swiss cattle
- Mads Lundsgaard: High Through-Put Sequencing
- Lotte Dahl: Genetic diversity of the Hemagglutinin (H) Glycoprotein gene of
Canine Distemper Virus infecting Greenlandic sledge dogs and Danish mink
- Runa Ulsge Johansen: Genetic diversity in barley assessed using microsatelli-
te markers
- Bernt Guldbrandtsen: QTL-Mapping in Danish Dairy Cattle

10.30:
Praesentation og diskussion af perspektiver for brug af biosekvensanalyse i
biologisk forskning og anvendelser.
Mogens Lund, IT-koordinator i Dina, Danmarks Jordbrugsforskning;
Gunter Backes, IT-koordinator i Dina, Risg;
Peder Worning, Center for Biological Sequence Analysis, Lyngby.

11.30:
Diskussion, opsummering, evaluering

12.00:

Frokost og afrejse
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Anbefalet lzesning

Deltagende PhD studerende vil fa udleveret Trends Guide to Bioinformatics 1998, Elsevier
Science.

En letleest men informativ introduktion til genetik for ikke-genetikere er Larry Gonick og Mark
Wheelis: The Cartoon Guide to Genetics, HarperPerennial 1991. Kan f.eks. kebes gennem
www.bokus.dk for 120 kroner.

Nyttig forberedelse til Claus Ekstrems foredrag for deltagende ikke-genetikere er Mary Sara
McPeek: An introduction to recombination and linkage analysis, i Genetic Mapping and DNA
Sequencing, redigeret af T. Speed og M.S. Waterman, Springer-Verlag 1996.
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Mundtlige indlaeg
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Sggning i databaser over DNA- og proteinsekvenser

Kenneth Smith

Overblik over de molekular biologiske databaser tilgenglig pa nettet. Derefter en kort
gennemgang af nogle af de vigtigtste databaser sasom Genbank, Swiss-Prot, PDB mm. SRStm
fra Lion Biosciences vil blive brugt som sekvenssggnings program.
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Algoritmer for alignment af biosekvenser: hvordan virker de?

Peter Sestoft

Der findes mange programmer som giver mulighed for alignment af biosekvenser, farst og
fremmest Fasta og Blast. Men hvordan virker programmerne egentlig? Hvordan kan de
effektivt finde det bedste alignment mellem to biosekvenser?

Teknisk set benyttes der sakaldt dynamisk programmering, som lgser et optimeringsproblem
ved at tabellere optimale dellgsninger.

I forelesningen skal vi se hvordan denne teknik udnyttes til at lgse forskellige slags

alignment-problemer:

. Globalt alignment af to sekvenser med simpel lineser gab-omkostnin (Needleman-
Wunsch algoritmen)

. Lokalt alignment af to sekvenser med simpel lineser gab-omkostning (Smith-Waterman
algoritmen)

. Globalt alignment af to sekvenser med affine gab-omkostning (udvidelse af Needle-
man-Wunsch algoritmen)

. Lokalt alignment af to sekvenser med affine gab-omkostninger (udvidelse af
Smith-Waterman algoritmen)

Det meste kan forklares pa det begrebsmaessige plan, men vi skal ogsa se pa dele af en
model-implementation i programmeringssproget Java.

Forelaesningens eksempelprogrammer er tilgengelige fra
http://www.dina.kvl.dk/—sestoft/bsa.html

og kan kares direkte fra en nyere browser
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Genkort, koblingsanalyse, quantitative trait loci

Claus Ekstrgm

Koblingsanalyser danner baggrund for mange af de metoder, der benyttes i genetisk
epidemiologi, og er en af hjgrnestenene i statistiske analyser af genetiske markgrdata. Ved at
benytte koblingsanalyser sammen med ideen bag "allele sharing™, er man i stand til at finde
kromosomale omrader, der med sterst sandsynlighed indeholder kodende regioner for bade
kvalitative og kvantitative traek.

| foreleesningen gennemgas hovedideerne bag koblingsanalyse og hvorledes man ud fra disse
analyser kan konstruere genkort (koblingskort). Ligeledes gennemgas to metoder til single- og
multipointanalyse af kvantitative treek (QTL):

. Haseman-Elston regression
. Normalfordelingsmodeller med varianskomponenter

Begge metoder er baseret pa allele sharing, og kan benyttes til analyser af bade simple designs
(sa som F1, F2 og BC) sa vel som mere komplekse.
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Fylogeni
Henrik Christensen & Henrik Stryhn

Med fylogeni kan forstas to ting: den fylogenetiske mekanisme (1.) og resultatet af denne
mekanisme (2.).

1. Fylogeni er et biologisk koncept. Grundideen er, at alle grupper af organismer er opstaet
ved evolution og udger et beslegtet kontinuum (Lamarchism). Det fylogenetiske konsept
indeholder Darwins udviklingslere (den bedst egnede variant udveelges).

2. Fylogeni kan ogsa veere resultatet af den fylogenetiske proces, hvilket ofte vises som et
"tree™. Treeets "blade™ er artslignende grupper eller hgjere kategorier af organismer, grenene™
er genotypiske linier, forgreningspunkterne (pa engelsk node) udtrykker artsopsplitninger. Hvis
"grenenes™ lengde relateres til tiden og oprindelsen for opsplitningen af arterne, er det et
fylogenetisk tree (fylogram). Hvis grenenes leengde ikke fastseettes er det et kladogram. Der
anvendes kun tveforgreninger, hvilket har en logisk baggrund (Aristoteles) og ikke en
biologisk. Ved hvert forgreningspunkt kan en art enten veere blevet spaltet i to nye arter og selv
veere uddg, eller arten kan have dannet én ny art, men fortsat sin eksistens. | forgreningspunk-
ter med mere end tvegreninger, s&ttes de yderligere grenlaengder til 0. Traeer kan have "rod",
dvs. en gren som ikke udspringer i en art, men har et forgreningspunkt, eller veaere uden rod,
dvs. der ikke findes en sadan gren i treeet. Det samme tra kan visualiseres pa mange mader,
da der er fri rotation om alle forgreningspunkterne.

Den fylogenetiske analyse har til formal at opstille en model for fylogenien (forstaet som 2).
Her kommer bioinformatikken ind. Hvis der arbejdes direkte pa genotypeniveau, hvilket sker
med DNA-sekvensanalyse, vil der vare en klar sammenhang til slegtskabet mellem
organismer. Far disse informationer blev tilgaengelige var den fylogenetiske analyse vanskelig
metodisk og resultatet kunne vere usikkert, idet de feenotypiske (morfologiske) karakterer
kunne veere sveere at relatere (homologisere) mellem forskellige grupper af organismer.
Homologi (udspring i feelles stamform) af DNA er mere entydig, men der kan vare faldgruber
som rekombination og gendublikation.

Den fylogenetiske analyse har to hovedanvendelser: til rene evolutionare studier og som en
hjeelpemetode til taksonomiske undersggelser. Ved de taksonomiske undersggelser er formalet
at afgraense sakaldte monofyletiske grupper, dvs. grupper af organismer som kan pavises at
have en felles stamform. Klassifikation kan ikke alene baseres pa fylogenetisk analyse, da
denne ikke fastleegger graenser for hvor store grupperne skal vere eller om disse er praktisk
anvendelige i taksonomi.

Den fylogenetiske analyse af molekulaere sekvensdata sker ofte i seks trin:

1. DNA- eller aminosyresekvenser af homologe gener "alignes™, dvs. de arrangeres lodret
under hinanden sa de positioner, der mest sandsynligt har haft en felles stamform star under
hinanden. Relevante edbprogrammer er Clustal (frisoftware), Pileup/lineup (GCG), Bestfit
(GCG, bygger pa Smith-Waterman). Se endvidere i PAUP og MacClade.

2. Fylogenetisk analyse efter maksimum likelihood princippet, bygger groft sagt pa at veelge
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et tree inden for en klasse af statistiske modeller af traeer, saledes at de observerede sekvenser
far sterst mulig sandsynlighed. | modellerne indgar bade treaeets struktur og grenlengder. Da
sggningen efter maksimumsvardien er iterativ ud fra et "starttree", kares den flere gange for
at kontrollere treeet med den hgjeste likelihoodveerdi. Relevante programmer er fastDNAmI
(frisoftware) og DNAML (phylip-pakken).

3. Fylogenetisk analyse efter “Neighbour Joining™ sker i to trin. Ferst opbygges en
similaritetsmatrice (DNADIST, PROTDIST i phylip-pakken), derefter dannes et trae efter en
clustering-algoritme der successivt forbinder sekvenserne med den mindste indbyrdes afstand
som naboer (NEIGHBOR i phylip-pakken). Der findes beslegtede programmer der ogsa
opstiller traeer pa grundlag af en similaritetsmatrice.

4. Fylogenetisk analyse efter parsimonianalyse. Det tree findes som har feerrest trin, dvs.
feerrest substitutioner mellem nukleinsyre eller aminosyrer. Grenlaengder estimeres ikke og
treeet er derfor et kladogram. PAUP-pakken er "fgdt" til denne metode, men analysen kan ogsa
ske med DNAPARS+CONSENSE og andre programmer i phylip pakken.

5. Bootstrapanalyse foretages for at dokumentere monofyletiske grupper. Kolonner i alignment
byttes om ved tilfeeldig udtagning med tilbagelaegning. Et stort antal (fx 100) sadanne tilfeldige
alignments analyseres med maksimum likelihood (eller et af de andre fylogenimetoder). Med
CONSENSE i phylip-pakken bestemmes hvor mange gange et givet forgreningspunkt
forekommer ud af 100 treeer. Jo hgjere tal, desto sterre sandsynlighed er der for at gruppen er
monofyletisk. Proceduren er glimrende forklaret i "Trends Guide ..".

6. Pa grundlag af informationer i punkt 2. - 5. opstilles det bedste fylogenetiske trae. Treaeet kan
tegnes manuelt, men genereres og manipuleres bedst med programmer i MacClade-pakken.

Ved meget store dataseet eller hvor mindre akkurathed kraeves, kan analysen reduceres til et
eller flere af trinene 2. - 3.
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Posters
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Protein analysis and identification by mass spectroscopy and database
searching

Jeppe Emmersen

Dept. of Life Science, Aalborg University, Sohngaardsholmsvej 49, 9000 Aalborg (+45)
96358461 i5je@civil.auc.dk

As the information gained by sequencing of DNA has increased to an amount unthinkable
10 years ago, the need ( and ability) to correlate this information with knowledge about
protein structure and function has become more important.

Such information can be obtained quickly from a purified protein by mass spectroscopy
performed on proteolytic digests by for example trypsin, which cleaves a protein specifical-
ly at arginine and lysine, thus giving well defined peptides. The peptides are then separated
by RP-HPLC and detected both by UV and Electrospray lonization Mass Spectroscopy
(ESI-MS).

This information can then be used to search databases to obtain identification.
De Novo sequence information is also possible with ESI-MS, as the instrument is able to

fragment peptides by MS\MS and perhaps give 2-4 aminoacids of sequence per peptide per
digest.
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Genetic mapping of Spinal Dysmyelination in cross-bred American
Brown Swiss cattle

Peter H. Nissenl.2, Naseer M. Shukril, Jgrgen S. Agerholm3, Merete Fredholm?2 and
Christian Bendixen?

1Danish Institute of Agricultural Science, Department of Animal Breeding and Genetics,
Tjele, Denmark; 2Royal Veterinary and Agricultural University, Department of Animal
Genetics and Breeding, Copenhagen, Denmark and 3Danish Veterinary Laboratory,
Department of Pathology and Epidemiology, Copenhagen, Denmark

The congenital neurological disorder spinal dysmyelination has been diagnosed in several
national cattle breeds upgraded with American Brown Swiss (ABS). This is also the case in the
Red Danish Dairy breed where all diagnosed cases of spinal dysmyelination have been
genetically related to one single ABS bull. The disease is characterised by congenital
recumbency, opisthotonus and extension of the limbs. Recently spinal dysmyelination have
been shown to be inherited as an autosomal recessive disease. From an experiment where a
number of cows descending from a known carrier were inseminated with semen from a known
carrier bull, all having the same grand-grand sire (Agerholm & Andersen 1995, J. Vet. Med.
A, 42, 9-12), we used thirteen affected calves and their mothers to conduct a full genomes can
with approximately 200 microsatellite markers. Based on this investigation we were able to
locate the spinal dysmyelination locus to a 17 cM interval. Assuming that the imported
American Brown Swiss bull serves as single founder for the disease in the Danish population,
the Spinal Dysmyelination gene must be located in a chromosomal region of homozygosity.
Using newly found cases of spinal dysmyelination from the general population we can limit the
most likely region to an interval of approximately 5 cM. Currently we are evaluating a
comparative candidate gene picked from a region of conserved synteny in the human genome.
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High Through-Put Sequencing

Mads Lundsgaard, Karen G. Welinder and Kare Lehmann Nielsen
Department of Life Science at Aalborg University

Aalborg University has recently purchased the hardware needed to conduct high throughput
sequencing, for the purpose of building Expressed Sequence Tag (EST) databases. The work
presented here has mainly been addressing the setting up of the hardware and establishment of
procedures. This have been done giving special attention to efficiency both regarding hands-on
time and money, producing an affordable high through-put sequencing facility. These demands
have called for an alternative method of sample preparation. The system has therefore been
set-up to sequence PCR products instead of the traditional plasmid DNA preparations.

A sequencing facility of this capacity, however, presents a serious work load in terms of data
processing. The procedures for sequence evaluation and homology searches have not yet been
automated, and we are currently investigating different software tools for this purpose.
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Genetic diversity of the Hemagglutinin (H) Glycoprotein gene of Canine
Distemper Virus infecting Greenlandic sledge dogs and Danish mink

Lotte Dahl, B. Bolt, L. Nielsen, E. Gottschalck, N.L. Jansen & M. Blixenkrone-Mgller

Laboratory of Virology and Immunology, Department for Veterinary Microbiology, The Royal
Veterinary and Agricultural University, Bilowsvej 13, DK-1870 Frederiksberg, Denmark.

The introduction of live attenuated canine distemper virus (CDV) vaccines in the 1950°s has
drastically reduced the incidence of CDV in dogs. However outbreaks, in which previously
immunised dogs become infected have been observed. This raises the questions of whether the
vaccines currently used efficiently protect against present-day circulating wild-types.

In 1998-1999 we experienced distemper outbreaks among Danish farmed mink. In contrast to
earlier observations, these new outbreaks had protracted clinical and epidemiological course
despite the claimed use of distemper vaccination.

To study the molecular biological characteristics, we sequenced the H genes of these viruses
and of viruses involved in outbreaks among partly vaccinated sledge dogs in arctic Greenland.
These sequences were compared to previously determined H gene sequences from earlier
outbreaks in Europe, Greenland and North America. Phylogenetic analyses revealed that the
viruses involved in the recent outbreaks in Danish mink had the characteristics of American
field isolates. It appears that these viruses where introduced in Denmark by import of
subclinically infected mink. The recent arctic viruses were very closely related to CDV from
a serious outbreak among Greenlandic sledge dogs in 1988. Thus, the genotype appear to be
remarkably conserved for more than 10 years, probably persisting among dogs and wildlife
carnivores in this remote arctic region. We have found CDV in polar foxes. The new wild-type
viruses exhibited a substantial genetic distance from the vaccine strains, as shown for other
field isolates.

Studies on the pathogenesis and immunogenicity of the new wild-types are in progress.
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Genetic diversity in barley assessed using microsatellite markers

Runa Ulsge Johansen
Introduction

To be able to breed for durable disease resistance it is important to use genetically diverse
resistance sources. As a prerequisite to select suitable parents for crosses, it is necessary to
evaluate and analyse the available germplasm. The aim of the present study is to: 1) Investigate
how the diversity within barley (Hordeum) is structured, and how big a part of the diversity
is included in Hordeum vulgare, for instance modern varieties, landraces or exotic varieties,
versus Hordeum bulbosum and wild barley species. 2) Elucidate the phylogeny of barley using
microsatellite DNA fingerprints; does it correlate with traditional phylogeny and/or with
pedigree information? 3) Study the frequency of different microsatellite alleles in barley.

Materials and Methods

Three sets of materials comprising approximately 180 different barley lines from various barley
growing regions will be analysed. Wild species have been provided by the nordic gene bank,
H.bulbosum were provided by The Abed Foundation, and some modern European and exotic
varieties is included as well to give a reasonable coverage of the whole genus.

Genomic DNA is extracted from green leaves using the CTAB method, and used as template
in a PCR to amplify selected microsatellites. Microsatellites are thus used as molecular markers
to produce a DNA fingerprint for each accession. A number of published microsatellite primers
have been tested and the most polymorphic chosen to give a unique fingerprint for each
accession. Following the PCR the product is run on a polyacrylamide gel, and the DNA is
visualized by silverstaining, or by using a labeled primer in the PCR and following running the
gel in an ABI sequencer where the DNA is detected through fluorescence.

Data is analysed using "Statistica™, "Sigma Plot" and "microsat".
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QTL-Mapping in Danish Dairy Cattle

Bernt Guldbrandtsen
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