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Summary 

• Summarizing statistics for 2022 

• 51 labs participated 

• 37 completed paper challenge 

• 47 completed wet exercise 

 



Questionnaire – Markers used 

2021 2022 



Questionnaire – Sequencing trends 

• 19 labs (37%) performs sequencing 



Questionnaire – Software trends 

Other include DBLR. EuroForMix. STRmix and more 



Questionnaire – Subpopulation effects 

Never includes: 21 

Always include: 15 

When it is known: 16 

Roughly 60% accounts for 
subpopulation effects 



Questionnaire – Linked markers 

Not accounted for: 10 -> 11 

Not used: 14 -> 13 

Exclude one: 16 -> 13 

Accounts for: 9 -> 13 

 

Slight increase in labs 
accouting for linkage 



WET EXERCISE 



Wet exercise - Background 

 

  

 



Wet exercise - Summary 

 

  

 

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

 47 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.  

 
  

 



Wet exercise 

 

  

 

 A single alleged father 

 No labs reported SNP markers this year 
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Wet exercise – per marker LR variation 

 

  

 

Two markers with large variation 



PAPER CHALLENGE 



Paper challenge - Background 

• Grandparent/grandchild case 

• Autosomal data 

• Y-data 

• SNP data 



Paper challenge – Setup  



Paper challenge – Part a) 

Compute the pairwise LRs between the individuals. include half and 
full siblings. Disregard pedigree! 

  



Paper challenge – Part a) 

Compute the pairwise LRs between the individuals. include half and 
full siblings. Disregard pedigree! 

  

Individual 1 Individual 2 LR full sibs LR half sibs 
 

Luke Leia 23 394 

Thef Orce Luke 0.96 118 

Thef Orce Leia 1734 608 



Paper challenge – Part b) 
• Compute the LR comparing the pedigree in the illustration above 

with the alternative hypothesis where Luke and Leia are unrelated 
to Thef Orce [in the pedigree]. 

  

 



Demonstration in Familias 



Paper challenge – Part b) 
Use a software or manual calculations to compute LR comparing full 

siblings and half siblings with unrelated. Two LRs per comparison 

  CSF1PO 1.12 

D13S317 1.29 

D16S539 1.74 

D18S51 15.08 

D19S433 5.98 

D21S11 2.06 

D2S1338 1.25 

D3S1358 2.30 

D5S818 1.75 

D7S820 0.45 

D8S1179 1.21 

FGA 2.20 

TH01 1.23 

TPOX 1.43 

D10S1248 0.63 

D12S391 15.50 

D1S1656 1.29 

D22S1045 1.28 

D2S441 1.81 

SE33 2.09 

Total autosomal LR 308623 

i. All labs reached the same conclusion (in favor) 
ii. Most reported LR=308623 
iii. Some reported other LRs 

a) Inhouse databases 
b) Exclude linked markers 



Paper challenge – Part c) 
  



Demonstration YHRD 



Paper challenge – Part c) 
Manual derivations 

 

  
a) 4 generations (meiosis) 
b) One marker (DYS389) with a single 

step mutation 
c) 21 STR markers without mutations 
d) Mutation rate (mu) = 0.001 
e) No mutation = (1-mu) = 0.999 



Paper challenge – Part c) 
Manual derivations 

 

  
a) 4 generations (meiosis) 
b) One marker (DYS389) with a single 

step mutation 
c) 21 STR markers without mutations 
d) Mutation rate (mu) = 0.001 
e) No mutation = (1-mu) = 0.999 

H1: M. Chlorian is the paternal ancestor of Luke 
H2: M. Chlorian and Luke are unrelated 



Paper challenge – Part c) 
Manual derivations 

 

  
a) 4 generations (meiosis) 
b) One marker (DYS389) with a single 

step mutation 
c) 21 STR markers without mutations 
d) Mutation rate (mu) = 0.001 
e) No mutation = (1-mu) = 0.999 

H1: M. Chlorian is the paternal ancestor of Luke 
H2: M. Chlorian and Luke are unrelated 

L (H2) = H_mc * H_l 



Paper challenge – Part c) 
Manual derivations 

 

  
a) 4 generations (meiosis) 
b) One marker (DYS389) with a single 

step mutation 
c) 21 STR markers without mutations 
d) Mutation rate (mu) = 0.001 
e) No mutation = (1-mu) = 0.999 

H1: M. Chlorian is the paternal ancestor of Luke 
H2: M. Chlorian and Luke are unrelated 

L (H1) = H_mc * [no mutations in 21 markers over 4 generations… 
  a single mutation in 1 marker over 4 generations..] 



Paper challenge – Part c) 
Manual derivations 

 

  
a) 4 generations (meiosis) 
b) One marker (DYS389) with a single 

step mutation 
c) 21 STR markers without mutations 
d) Mutation rate (mu) = 0.001 
e) No mutation = (1-mu) = 0.999 

H1: M. Chlorian is the paternal ancestor of Luke 
H2: M. Chlorian and Luke are unrelated 

L (H1) = H_mc * [ (1-mu)4*21 *  
                                4*0.9*mu/2* (1-mu)3 ] 

Single step 



Paper challenge – Part c) 
Manual derivations 

 

  
a) 4 generations (meiosis) 
b) One marker (DYS389) with a single 

step mutation 
c) 21 STR markers without mutations 
d) Mutation rate (mu) = 0.001 
e) No mutation = (1-mu) = 0.999 

H1: M. Chlorian is the paternal ancestor of Luke 
H2: M. Chlorian and Luke are unrelated 

LR = L(H1)/L(H2) =  [ (1-mu)4*21 * 4*0.9*mu/2* (1-mu)3 ] / H_l 



Paper challenge – Part c) 
Manual derivations 

 

  
a) 4 generations (meiosis) 
b) One marker (DYS389) with a single 

step mutation 
c) 21 STR markers without mutations 
d) Mutation rate (mu) = 0.001 
e) No mutation = (1-mu) = 0.999 

H1: M. Chlorian is the paternal ancestor of Luke 
H2: M. Chlorian and Luke are unrelated 

LR = [ (1-mu)4*21 * 4*0.9*mu/2* (1-mu)3 ] / H_l = [0.91 * 0.00179 / H_l 



Paper challenge – Part c) 
Manual derivations 

 

  
a) 4 generations (meiosis) 
b) One marker (DYS389) with a single 

step mutation 
c) 21 STR markers without mutations 
d) Mutation rate (mu) = 0.001 
e) No mutation = (1-mu) = 0.999 

H1: M. Chlorian is the paternal ancestor of Luke 
H2: M. Chlorian and Luke are unrelated 

LR = [ (1-mu)4*21 * 4*0.9*mu/2* (1-mu)3 ] / H_l = [0.91 * 0.00179] / H_l 
 

Simplified LR = [4*0.9*mu/2] / H_l = 0.0018 / H_l 



Paper challenge – Part c) 
Results 

 

  



Paper challenge – Part c) 
Reported LR 

 

1. YHRD -> LR=375 (with Worldwide population haplotypes and  H_l=1 / 103281) 

2. Manual formulas -> A large range, some reporting two mutations (LR<1) while the 
majority reported a single mutation (LR ranging from 36 up to >1000) 

 

 

  



Paper challenge – Part d) 



Demonstration FamLink2 



Paper challenge – Part d) 

Results 

  

LR (linkage) = 303 (or slightly greater) 
LR (no linkage) = 1.3 
 
Not accounting for linkage greatly  
underestimate the LR! 



Paper challenge – Summary 

 

  

 

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

 We will arrange the tests next year unless another lab(s) is 
willing to take the reins!? 

 SNP test next year? 
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