Salmon goes allelotyping: fast search for diagnostic SNPs
in Atlantic salmon - SNP-arrays and DNA pooling
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Introduction
Single nucleotide polymorphisms (SNPs) has become marker of choice ¢Accurate allele frequency estimatesinsmall DNA pools (Fig.5)
for many purposes
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S Y 7K SNP-chib (3928 bi-allelic SNP .k were compared with estimated allele frequencies for three different pool sizes:
) IS¢ s ¢ -chip (3928 bi-allelic SNP markers) a) 35 (r=0.992), b) 50 (r=0.991) and ¢) 70 (r=0.992)
N : ®2-3 technical replicates per pool
fmal T ®Quality control (QC): call rate, array and pool  «Linear QCfilter increases the proportion of non-informative loci

~ . construction variation of theta, cluster «Spherical QCfilterretainslarger proportion of polymorphicloci (Fig. 6)
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Fig. 2. Example of SNP locifailed to pass QC: a) call rate <95%; b) cluster separation

<0.40; and c) "good” SNP locus (call rate 100%, cluster separation =1.00) eAccurate and fast screening of allele frequency variation between

+Array variation (i.e. technical replicates of the same pool allelotyped on POPulations in large number of SNPs allows to identify about 250

different chips) per SNP was 20% higher than pool construction POPulation-informative markers (F;;>0.15)
variation (i.e. technical replicates of the independently constructed, but *|dentified SNPs allowed >98% correct assignments of salmon individuals

identical pools, containing same individuals, allelotyped on the same topopulation oforigininsimulation studies
chip) (Fig. 3, 4)

Fig. 3. | Example .of variation of theta (transformed | ®DNA pooling provides a reliable, efficient and cost-effective means for
normalized intensity of A and B alleles) among technical g @ htaini . lele f Hmat : tiol
pool replicates of the same population. Technical | o @ o alnln.g genome-wl c aliele Trequency estimates Tor multiple
replicates of Varzuga pool (n=70) are presented as - populations of Atlantic salmon
brown circles, Lakselva pool (n=67) - gray circles i ®DNA pool sizes of > 35 individuals are enough to provide relatively
T 9 ° accurate allele frequency estimates
* 7 eQC filter based on spherical cut-off enables to exclude loci with
' ‘ Fig. 4. Box-plot showing estimated array  re|atjvely high error rate compared to the information content (minor
0.06 - ; and pool construction variation of theta allele frequency close to 0)
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- and extreme outliers, respectively various geographical scales; c)parentage determination etc.
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genotyping or 60 assays for DNA pools (i.e. 20 pools x 3 technical
replicates per pool). Therefore, in this case, an application of DNA
pooling approach allows to reduce the costsin~ 23 times

Correlation between allele frequencies derived from individual
genotyping and DNA pools was very high(r=0.991-0.992) (Fig. 5)

Mean error between true and estimated allele frequencies for all 3 pool
sizes was smalland similar (median error 0.023-0.025)
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