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STR validator 

https://sites.google.com/site/forensicapps/strvalidator 

https://github.com/OskarHansson/strvalidator 

http://cran.r-project.org/web/packages/strvalidator/index.html 

https://www.facebook.com/pages/STR-validator/240891279451450?ref=tn_tnmn 

• R-package developed by 

Oskar Hansson at the 

Norwegian Institute of Public 

Health (NIPH) 

 

• Validation of forensic STR 

DNA typing kits 

 

• Process control 

 

• Compare methods and 

instrumentation 
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Process control 
monitor the level of contamination 
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Open the STR validator GUI 
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Data exported from GeneMapper 

• Genotypes table exported for all batches/samples 

 

• Plain tab separated text files 

 

• Name consist of batch number and year 
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Import data 

Import multiple files 

Import results 

from 2013 

Import TA files 

STR validator \\ Tab: Workspace \\ Button: Import 
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Project workspace 

The dataset is now available 

in the project workspace 
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View dataset 

• 352 unique entries 

in ‘Sample.Name’ 

column 

 

• 17 columns 

 

• 6681 rows 

 

• Recommended to 

export ‘Size’ as well 

 

STR validator \\ Tab: Workspace \\ Button: View 
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Trim dataset 

STR validator \\ Tab: Edit \\ Button: Trim 

• PCR negative control: 

Neg.ktr. 

 

• Extraction negative control: 

NKYY#### 

 

 

 

• Keep all negative controls 

i.e. sample names that 

contain ‘neg’ or ‘nk’ 

 

• NB! The ‘File’ column is 

needed for this analysis 
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View dataset 

• Unwanted samples and columns 

have been removed 

 

• From the number of allele columns 

the maximum number of alleles in 

any sample can be deduced (i.e. 2) 

because we removed NA columns 

while trimming: 

 

 

 

 

 

 

 

 

• NB! number of samples are not 

correct because our PCR negative 

controls have identical names (and 

hence are not unique) 

 

 

STR validator \\ Button: Edit 
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Slim dataset 

Keep rows even if no 

data i.e. all samples will 

be in the resulting 

dataset 
 

STR validator \\ Tab: Edit \\ Button: Slim 

Columns are 

automatically suggested 

Change name 
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View dataset 

• ‘Allele.1’ and ‘Allele.2’ is now 

combined into one column 

 

• ‘Height.1’ and ‘Height.2’ is now 

combined into one column 

 

 

STR validator \\ Button: Edit 
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Calculate peaks 

STR validator \\ Tab: Result \\ Group: Number of peaks \\ Button: Calculate 

We define drop-in as one 

or two peaks called as 

alleles 
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Plot peaks data 

STR validator \\ Tab: Result \\ Group: Number of peaks \\ Button: Plot 
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Estimate the probability of 

drop-in, Pr(C) 
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Slim dataset 

Discard rows if no data 

i.e. only samples with 

peaks will be in the 

resulting dataset 

STR validator \\ Tab: Edit \\ Button: Slim 
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View dataset 

• Only contaminated controls are in 

the new dataset 

 

 

• It is easy to find the batch/file 

where the contamination occurred 

STR validator \\ Button: Edit 
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Calculate peaks 

STR validator \\ Tab: Result \\ Group: Number of peaks \\ Button: Calculate 

We define drop-in as one or 

two peaks called as alleles 
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Calculate probability of drop-in 

• Right click on a column 

name brings up a menu 

 

 

• Copy to clipboard 

 

STR validator \\ Button: Edit 
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Pr(C) = 9 / 38 = 0.237 

If x spurious alleles are observed in n controls, Pr(C)=x/n  

Calculate probability of drop-in 

Paste into a spread-sheet software, add filter and select to show drop-in 
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Distribution of height/size for 

drop-in events 
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Plot distribution of peak heights 

STR validator \\ Tab: Result \\ Group: Distributions \\ Button: Plot 

The upper and lower ‘hinges’ of the boxplot 

correspond to the 25th and 75th percentiles. The 

whisker extends from the hinge to the highest/lowest 

value that is within 1.5 * the inter-quartile range 

(IQR) of the hinge. Data beyond the end of the 

whiskers are outliers and plotted as points. 
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Plot distribution of peak heights 

Increase the bandwidth to get a 

smoother distribution 

NB! Can bias the distribution STR validator \\ Tab: Result \\ Group: Distributions \\ Button: Plot 



EUROFORGEN-NoE is funded by the European Commission 

within the 7th Framework Programme 

Add peak size 

• Ideally ‘Size’ is exported from 

GeneMapper, if not this function can 

estimate the peak size 

 

• Important to select the correct kit 

 

• Get size from bins file 

STR validator \\ Tab: Edit \\ Button: Add Size 
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View dataset 

‘Size’ column has been added 

STR validator \\ Button: Edit 
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Plot distribution of peak size 
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Explore the probability of 

drop-out, Pr(D) 
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Experimental setup 

• 9 single source crime scene samples 

were selected (labelled S01 – S09) 

 

• Each sample were diluted to give optimal 

concentration in the PCR reaction 

 

• Two-fold serial dilutions were performed in 

9 steps (labelled D1 – D9) 
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Import result 

STR validator \\ Tab: Workspace \\ Button: Import 

Result file: 

DIL30FAST Genotypes Table.txt 
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Trim dataset 

STR validator \\ Tab: Edit \\ Button: Trim 
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Slim dataset 

STR validator \\ Tab: Edit \\ Button: Slim 
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Create a reference dataset 

with known profiles 
 



EUROFORGEN-NoE is funded by the European Commission 

within the 7th Framework Programme 

Create a reference dataset 

Keep only samples with 

optimal amount (i.e. the 

first dilution from each 

source sample) 

STR validator \\ Tab: Edit \\ Button: Trim 
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Guess the correct profile 

Alternatively/ideally profiles can be manually edited in GeneMapper 

to contain only the correct profiles and then imported in STR validator 

STR validator \\ Tab: Edit \\ Button: Guess 
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Replace sample names 

• Replace sample 

names with the source 

sample name 

 

• Click apply 

 

• Repeat for all samples 

 

• Finally change the 

name for result to ‘ref’ 

and click ‘Save’. 

STR validator \\ Tab: Edit \\ Button: Crop 
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View reference dataset 

• The reference dataset now 

contain only the source 

sample names and the 

correct(?) profile 

 

• The ‘Height’ column can be 

removed, but does no harm 

 

• Confirm the profiles manually 

against the EPGs or known 

profiles 
 

STR validator \\ Button: Edit 
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Score drop-out events 

• Check subsetting 

 

 

• Drop-out is scored 

against the LDT 

 

• Four ways to score 

drop-out 
 

Each samples is grouped 

with the correct reference 

STR validator \\ Tab: Dropout \\ Button: Calculate 
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Quality check the result 

outliers 

STR validator \\ Tab: Dropout \\ Button: Plot 
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Quality check the result 

• Sort decreasing in the 

‘Rfu’ column 

 

• All outliers found in 

sample S03D9 
 

 

STR validator \\ Button: Edit 
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Possible errors 
Errors in subsetting 

• Sample paired with wrong reference or several references 

•  Check subsetting 

Errors in reference dataset 
• Stutter called as real allele 

• Allele not called because too imbalanced 

• Off-ladder (OL) allele in reference dataset 

• Contamination 

•  Then several dilutions from one sample would likely be affected 

Errors in sample dataset 
• OL alleles in dataset 

• Sample mix-up 

• Contamination 
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Fix errors 

• The profile in S03D9 did 

not match any reference 

profile 

 

• Compared against D1-D8 

we expect a blank profile 

 

• The profile was a gross 

contamination (matched 

the operator) 

 

• Fixed by removing the 

sample (use ‘Crop’ or 

‘Trim’ function) 

STR validator \\ Tab: Edit \\ Button: Crop 
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Score drop-out events 

• Check subsetting 

 

 

• Drop-out is scored 

against the LDT 

 

• Four ways to score 

drop-out 

 Each samples is grouped 

with the correct reference 

and S03D9 is missing 

STR validator \\ Tab: Dropout \\ Button: Calculate 
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Quality check the result 

All extremes are gone, 

we should continue to 

verify some of the 

highest values against 

the EPGs 
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Model drop-out 
H-L test p < 0.05 indicate poor fit 

between modelled and observed data 

Check for outliers 

STR validator \\ Tab: Dropout \\ Button: Model 
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All models fit well with 

observations (p > 0.05) 

 

 

 

Threshold for 1% risk of 

drop-out 1000–1500 RFU 

 

 

 

NB! The estimated ‘T’ will 

vary between models, 

collected data (LOD), 

scoring threshold (LDT), 

methods, and 

instruments 

 Zoom in 0-2500 RFU 

Calculate T for 1%  
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Different data and 

scoring threshold lead to 

variation in regression  
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Compare with observations 

1% 

Observations support that a 1% risk is in the 1000 RFU range 

(99% of observed single peaks in heterozygote loci have a lower peak height) 

STR validator \\ Tab: Dropout \\ Button: Plot 
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Conclusion 

The risk that a single peak with a height of ‘T’ RFU is a heterozygote with 

drop-out of the partner allele (< LDT RFU) is approximately 1% in a single 

source undegraded sample i.e. it is ‘safe’ to call it a homozygote (if the 

partner allele is not distinguishable above the noise and below the LDT) 
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