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Research requires biological samples



The Vetsuisse Biobank



The Vetsuisse Biobank
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> 1 million samples



The Vetsuisse Biobank

VET-GEN-BERN > 100'000 samples



Owner Consent



Bernese Mountain Dog Samples
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Year       New samples

≤ 2012     365

   2013     255

   2014     430

   2015     312

   2016     335

   2017     306

   2018     331

   2019     364

   2020     294

   2021     288

   2022     310

   2023     122

Total samples

      365

      620

    1050

    1362

    1697

    2003

    2334

    2698

    2992

    3280

    3590

    3712



SOD1 Variants: Allele & Genotype Frequencies

243 Swiss BMDs, birth year 2019

      Allele Frequency

N  72.0%

DM1 (SOD1A) 23.3%

DM2 (SOD1B)   4.7%
28.0%

Genotype Frequency

N/N 47.7%

N/DM 48.6%

DM/DM   3.7%

N/N    N/DM    DM/DM   

expected    126        98          19 

observed    116      118            9

Hardy-Weinberg Equilibrium:

PHWE = 0.001

Dogs at risk:

DM1/DM2   6

DM1/DM1   3

Total         9



Genes (Basel) 2023, 14:650



Study Cohort

12 U.S.A.

  7   France

  7   Sweden

  7   Switzerland

33   Total

illumina whole genome sequence data

23x average coverage  (9.38x  …  50.61x)

year of birth:  1991 … 2019



Data Analysis

• raw sequence data

Alignment to

UU_CFam_GSD_1.0 reference genome (2.4 Gb)

Calling of

Sequence variants

12,814,168 variants

Quality control, pruning of variants

6,344,366 high quality, bi-allelic SNVs on autosomes



Population structure



Runs of Homozygosity (ROH)

12,643 ROHs total

 Average   Range

no. of ROH per dog:     383              320 … 451

length of ROH per dog:      878 Mb         705 … 1,164 Mb

length autosomal genome: 2,225 Mb



Runs of Homozygosity (ROH)



Mitochondrial Haplotypes

Haplotype  Dogs

A1b2a1a1     7

A1b3b2   26

→ only 2 mitochondrial haplotypes

Duleba et al., Forensic Sci Int Genet 2015, 19:123-129



Functional Variants

               Genotype Counts

Disease/Trait   Gene Allele Frequency Ref/Ref Ref/Alt Alt/Alt

Degenerative Myelopathy  SOD1

DM1 (SOD1A)            37.9%     10    21      2

DM2 (SOD1B)               1.5%     32      1      -

Height   IGF1            3.0%     31      2      -

Coat Color Black Back (VP2-HCP3) ASIP        100.0%       -      -    33

Hair Length   FGF5        100.0%       -      -    33

39.4%



Questions ?

Bildquelle: https://www.bernersennenhund.ch/
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