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What is it all about? 

• Accreditation generally require proficiency testing 

• Focus on various aspects of kinship testing 

• ESWG currently arranges the test in collaboration with 
OUS (Norway) and RMV (Sweden) 

• Decided each year what happens next 

• Two parts (three parts this year) 

– Wet exercise (paternity/maternity case) 

– Paper challenge (one or more challenging cases, e.g. Siblings, 
mutations etc) 

– SNP exercise (New 2024! – presented separately) 



What is it all about? 

• A few weeks work each year to 
create/dispatch/gather/summarize 

• Result is a report (usually Powerpoint->pdf) 

• A certificate is given if complete the exercise 

• Incorrect data in submissions are handled internally by 
labs 

• Questionnaire summarizing methods/kits used 



Certificates 

• One for each proficiency test 

– Paper challenge (complete a) ) 



Certificates 

• One for each proficiency test 

– Paper challenge (complete a) ) 

– Wet exercise (with/without remarks) 



Certificates 

• One for each proficiency test 

– Paper challenge (complete a) ) 

– Wet exercise (with/without remarks) 

– SNP exercise (given separately) 



Survey 

• Feedback 

• Accreditation – ISO17043 

– No we are not accredited 

– We fulfill the criteria but $$$ 

https://forms.gle/6b7VYNJLB8muAGPYA  

https://forms.gle/6b7VYNJLB8muAGPYA


Summary 

• Summarizing statistics for 2024 

• 58 labs participated (some SNP only) 

• 41 completed paper challenge 

• 48 completed wet exercise 

• 13 signed up for SNP exercise 

 



Summary 

• MPS data (SNP exercise) 

 

FORCE (5 labs), Forenseq Signature (2 labs), Identity SNP 
(Thermo), Microarrays (GSA and custom), Custom 
hybridization capture (1.3M+ SNPs) 

Initial results suggest very high concordance (>99.9%)! 

Struggles 
i. 13 labs -> 13 ways to present genotypes 
ii. rsIDs can change 
iii. hg19 vs hg38 
iv. Forward vs reverse reporting 

 
 



Questionnaire – Markers used 

2022 2023 



Questionnaire – Markers used 

2019 2023 



Questionnaire – Markers used 
2023 



Questionnaire – Sequencing trends 

• 19 labs (36%) performs sequencing. Same number as 
last year 



Questionnaire – Software trends 

Other include DBLR. EuroForMix. STRmix and more 



Questionnaire – Subpopulation effects 

Never includes: 23 (2022: 21) 

Always include: 15 (2022: 15) 

When it is known: 15 (2022: 16) 

Roughly 60% accounts for 
subpopulation effects 



Questionnaire – Linked markers 

Not accounted for:  10 (2021-2022: 10 -> 11) 

Not used: 14 (2021-2022: 14 -> 13) 

Exclude one: 17 (2021-2022: 16 -> 13) 

Accounts for: 14 (2021-2022: 9 -> 13) 

 

Increase in labs that exclude 
one marker 



WET EXERCISE 



Wet exercise - Background 

 

  

 

Same procedure as last years – diluted blood on FTA cards -> works well on 
direct amplication. Some labs have problems with extraction  



Wet exercise - Summary 

 

  

 

 A few discordant typing results 

 Overall very concordant statistical results (despite the use of 
potentially different databases) 

 48 labs participated 

 Consult the Excel summary for details 

 For the wet exercise some labs’ results have been highlighted 
(red or orange) which indicates a result that deviates. Certificates 
will still be issued but with remarks for red results.  

 
  

 



Wet exercise 

 

  

 

 A single alleged father 
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Wet exercise – per marker LR variation 

 

  

 

Results for the most commonly typed STRs 



PAPER CHALLENGE 



Paper challenge - Background 

• Grandparent/grandchild case 

• Autosomal data 

• Y-data 



Paper challenge – Setup  



Paper challenge – Part a) 

  



Paper challenge – Part a) 

LR=101.83 (Reported by almost all labs) 

Some labs accounted for linkage and got a 
slightly different LR  

  

 



Paper challenge – Part b) 
  

 

Three typed individuals 
Challenge: Construct relevant pedigrees 



Demonstration in Familias 



Paper challenge – Part b) 

Four different pedigrees 



Paper challenge – Part b) 

Some different approaches 
i. Pairwise (three pedigrees vs Ped 4) 
ii. Joint (all four pedigrees) 
iii. Only Ped 1 vs Ped 4 (or Ped 1 vs Ped 2) 

 



Paper challenge – Part c) 
  

Challenge: A large number of generations! 



Paper challenge – Part c) 
  

One mutation! 

A variety of LRs presented! 



Demonstration YHRD 



Paper challenge – Part c) 
Manual derivations 

 

  
a) 66 generations (!) 
b) One marker (DYS389II) with possible mutation 
c) 22 STR markers without mutations (DYS385 counted 

twice) 
d) Mutation rate (mu) = 0.001 
e) No mutation = (1-mu) = 0.999 
f) Mutation increase = mu/2 = 0.005 
g) Single step increase = mu/2 * 0.9 = 0.0045 
h) One single step increase mutation in any generation = 

(mu/2 * 0.9)*66*(1-mu)^65=0.0278  
i) No mutation single marker = (1-mu)^66 = 0.936 
j) No mutation 22 markers = ((1-mu)^66)^22 = 0.23 



Paper challenge – Part c) 
Manual derivations 

 

  
a) 66 generations (!) 
b) One marker (DYS389II) with possible mutation 
c) 22 STR markers without mutations (DYS385 counted twice) 
d) Mutation rate (mu) = 0.001 
e) No mutation = (1-mu) = 0.999 
f) Mutation increase = mu/2 = 0.005 
g) Single step increase = mu/2 * 0.9 = 0.0045 
h) One single step increase mutation in any generation = (mu/2 * 

0.9)*66*(1-mu)^65=0.0278  
i) No mutation single marker = (1-mu)^66 = 0.936 
j) No mutation 22 markers = ((1-mu)^66)^22 = 0.23 

H1: Elrond is the paternal ancestor of Eldarion 
H2: Elrond and Eldarion are unrelated 



Paper challenge – Part c) 
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a) 66 generations (!) 
b) One marker (DYS389II) with possible mutation 
c) 22 STR markers without mutations (DYS385 counted twice) 
d) Mutation rate (mu) = 0.001 
e) No mutation = (1-mu) = 0.999 
f) Mutation increase = mu/2 = 0.005 
g) Single step increase = mu/2 * 0.9 = 0.0045 
h) One single step increase mutation in any generation = (mu/2 * 

0.9)*66*(1-mu)^65=0.0278  
i) No mutation single marker = (1-mu)^66 = 0.936 
j) No mutation 22 markers = ((1-mu)^66)^22 = 0.23 

H1: Elrond is the paternal ancestor of Eldarion 
H2: Elrond and Eldarion are unrelated 

L (H2) = H_Elr * H_Eld 



Paper challenge – Part c) 
Manual derivations 

 

  
a) 66 generations (!) 
b) One marker (DYS389II) with possible mutation 
c) 22 STR markers without mutations (DYS385 counted twice) 
d) Mutation rate (mu) = 0.001 
e) No mutation = (1-mu) = 0.999 
f) Mutation increase = mu/2 = 0.005 
g) Single step increase = mu/2 * 0.9 = 0.0045 
h) One single step increase mutation in any generation = (mu/2 * 

0.9)*66*(1-mu)^65=0.0278  
i) No mutation single marker = (1-mu)^66 = 0.936 
j) No mutation 22 markers = ((1-mu)^66)^22 = 0.23 

H1: Elrond is the paternal ancestor of Eldarion 
H2: Elrond and Eldarion are unrelated 

L (H1) = H_Elr * [no mutations in 22 markers over 66 generations… 
  a single mutation in 1 marker over 66 generations..] 



Paper challenge – Part c) 
Manual derivations 

 

  
a) 66 generations (!) 
b) One marker (DYS389II) with possible mutation 
c) 22 STR markers without mutations (DYS385 counted twice) 
d) Mutation rate (mu) = 0.001 
e) No mutation = (1-mu) = 0.999 
f) Mutation increase = mu/2 = 0.005 
g) Single step increase = mu/2 * 0.9 = 0.0045 
h) One single step increase mutation in any generation = (mu/2 * 

0.9)*66*(1-mu)^65=0.0278  
i) No mutation single marker = (1-mu)^66 = 0.936 
j) No mutation 22 markers = ((1-mu)^66)^22 = 0.23 

H1: Elrond is the paternal ancestor of Eldarion 
H2: Elrond and Eldarion are unrelated 

L (H1) = H_Elr * [(1-mu)^66]^22 * (mu/2 * 0.9) * 66 * (1-mu)^65 



Paper challenge – Part c) 
Manual derivations 

 

  
a) 66 generations (!) 
b) One marker (DYS389II) with possible mutation 
c) 22 STR markers without mutations (DYS385 counted twice) 
d) Mutation rate (mu) = 0.001 
e) No mutation = (1-mu) = 0.999 
f) Mutation increase = mu/2 = 0.005 
g) Single step increase = mu/2 * 0.9 = 0.0045 
h) One single step increase mutation in any generation = (mu/2 * 

0.9)*66*(1-mu)^65=0.0278  
i) No mutation single marker = (1-mu)^66 = 0.936 
j) No mutation 22 markers = ((1-mu)^66)^22 = 0.23 

H1: Elrond is the paternal ancestor of Eldarion 
H2: Elrond and Eldarion are unrelated 

LR = L(H1)/L(H2) = [H_Elr*[(1-mu)^66]^22*(mu/2 * 0.9)*66*(1-mu)^65]/[H_Elr*H_Eld] 



Paper challenge – Part c) 
Manual derivations 

 

  
a) 66 generations (!) 
b) One marker (DYS389II) with possible mutation 
c) 22 STR markers without mutations (DYS385 counted twice) 
d) Mutation rate (mu) = 0.001 
e) No mutation = (1-mu) = 0.999 
f) Mutation increase = mu/2 = 0.005 
g) Single step increase = mu/2 * 0.9 = 0.0045 
h) One single step increase mutation in any generation = (mu/2 * 

0.9)*66*(1-mu)^65=0.0278  
i) No mutation single marker = (1-mu)^66 = 0.936 
j) No mutation 22 markers = ((1-mu)^66)^22 = 0.23 

H1: Elrond is the paternal ancestor of Eldarion 
H2: Elrond and Eldarion are unrelated 

LR = L(H1)/L(H2) = [0.23*0.0278]/H_Eld 



Paper challenge – Part c) 
Results 

 

  

Where mu=0.001, mu2=Product of YHRD (1-mutation rates) and mu3 is the 
mutation rate for DYS389II 



Paper challenge – Part c) 
Reported LR 

 

1. YHRD -> LR=131 (with Worldwide population haplotypes and  H_Eld=1 / 103,280), 
which can be adjusted for the size given in the exercise such that the LR= 
(LR/103,280)*289,406 = 367 

2. Manual formulas -> Ranging from 100 to 10000, as is expected for Y where YHRD use 
locus-specific mutation rates.  

 

 

  



Paper challenge – Summary 

 

  

 

 Video will be available through https://familias.name/ESWG/ 

 SNP test presented separately 

 

 
 

  

 

https://familias.name/ESWG/
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