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Background

* Targeted sets of SNP
markers — 10s to100s

* Reproducible

* Cost-effective for high
sample volume

* Suitable for low-quality or
low-quantity DNA samples




Purpose

SNP panels can be used to address either
specific questions or to span multiple
conservation genetic applications

* Population assighment

Parentage or relatedness
Individual ID
Hybridisation

Additional metrics | 2R <
.+ Sex-linked SNPs
* Candidate adaptive markers
* Diagnostic SNPs for population ID
* Phenotypic markers




Example - Hybridisation

* 192 SNP genotypes

* Differentiate 5 canid species.
* Jackals (J), dogs (D), Dinaric wolves (WDIN), Iberian wolves (WIB) b
. Stronen et al., 2022
and ltalian wolves (WIT)

* |dentify hybrids
* First-generation (F1) hybrid and first-generation backcross (BC1) genotypes

* Included 3x phenotypic markers relating to coat colour, nail colour
and dewclaw presence (absent in wild canids)
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Relationship
Parent-offspring Full-sibling
Mean: 0.50 N:40 Mean: 0.53
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Requirements:

* Existing genome-wide SNP data
* Good geographic coverage




When to use SNP Panels

Use SNP panels when:
* monitoring large numbers of individuals,
* long-term surveillance,
* DNA samples are low quality or degraded (e.g., scats, feathers, eDNA)

Avoid SNP panels when:

* sample sizes are small,

* genome-wide resolution is required (e.g., adaptation studies)
* genetically distant populations will be targeted
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Key metrics for SNP selection

Population structure, population assignment

* dapc: Select loci contributing most to discrimination between populations using DAPC
(Discriminant Analysis of Principal Components).

* pahigh: Select loci with private alleles having high frequency i.e., diagnostic
* monopop: Select monomorphic loci within populations i.e., fixed

Individual-level resolution e.g., individual IDs, parentage, relatedness
* PIC. Select loci with high Polymorphic Information Content i.e., high minor allele frequency.
* PICdart. Similar to PIC but based on allele presence/absence rather than frequencies.

Heterozygosity estimates e.g., diversity, inbreeding

* hafall: Select loci with the highest minor allele frequencies across all populations. These are
likely to be more polymorphic and informative across all populations.

* hafpop: Select loci with the highest minor allele frequencies within each population.
Increases within-population informativeness e.g., within-population diversity

Genome-wide diversity
* random: Randomly select loci. Provides an unbiased snapshot of diversity across the
genome

» stratified: Stratified sampling of loci based on allele frequencies. Similar to random but
ensures broad coverage of genetic variation
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Genome-wide SNP estimate
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Genomic Services @ DArT

Next
Generation Sequencing (NGS) supported by DArTdb/LIMS
application
rTseq - leading genotyping by sequencing technology

Targeted Genotyping - amplicon sequencing
* DArTag

« DArTcap
 DArTmp
DArTsegMet -

DArTreseq and WG sequencing -
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Adopted padlock molecule concept to o mem

Taget
Camplementary Primer 1 release Primwr 2 (for Meridization. suleass  Complementory
bused dutection]  clevage regon 2

capture target region
Three step process:

Dramatically simplified previous attempts
at utilising padlocks in genotyping (MIPs)




DArTag Panel Sizes

Conversion rate ~97% even

Technology works well from a few markers to over
10,000

(potato, blueberry, alfalfa...)
Typical call rate:
Calling reproducibility:

1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

Distribution of counts in discomic species

number of markers
sequencing depth: ----- > application!

monitoring/Close Kin
Mark Recapture applications




Step1/6: PanelDesign

c Fully automated panel design process MVOLVED TASK S‘eplléz Baasni Assigrer.  lasooCadting Ous Noduecate Panof process: TG Woekfow - November 204 2021

No pecpie voived NO proups invaived No content e No comments No checkist

LHOW DETANLS

L SAVE

https://www.diversityarrays.com/services/targeted-genotyping/ : Total svioee of masherseaquioed

&

 Over 250 panels established

Nurriber of candidate markers provided in subimission file *

5 7 7 Nussber of DWW TSeq condidate markers provicled *

1640
Reference genome marker data quality

8

Select the refernnce nrwm.rn- folder for mipgen step

Select the file extension for the reference pename

Choown ane

medium-to-large scale et th reerer gome e o

Macker selection requicereents *

service —_———————
volume I—J

$5-$15 for 20 K - 2 M assays el e T
“per plate”

| Crooseone.

Automated pipeline for panel design
consisting of 6 plugins, with dedicated
application (TagGen) for oligonucleotides
(padlocks) developed @DArT
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Example - Redfin blue eye

Australian Research Council

SNP panel development required for species monitoring
from non-destructive, trace DNA samples
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