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QIAGEN Notification Memo —
Investigator 24plex QS Kits, June 2021

• Final update regarding changes to 24plex kit to alleviate minus A

• Increased final extension time

• Increased concentration of dATP and Magnesium in reaction mix

• The Institute of Environmental Science & Research (ESR) recommended current 24plex 
QS/STRmix™ users to perform a performance check



Minus A in Original Formulation



Performance Check Versus Validation

• Signature Science (SigSci) elected to perform additional validation efforts to 
assess the new formulation with an increase in PCR cycle as well as an additional 
CE injection assay

• Increase from 29 to 30 cycles

• Add an additional lower injection parameter (1.2kV/15 second)



Validation Efforts 

• Kit Validation
• Precision Study 

• Sensitivity and Stochastic Studies

• Accuracy and NIST-traceability Study 

• Mixture Study 

• Concordance/Comparison to Original Procedures

• Contamination Assessment 

• Supplemental STRmix™ Validation
• Two different model makers 

• 1.6kv/33 sec

• 1.2kV/15 sec

• Sensitivity and Specificity 

• Fifty mixtures



Unexpected Stutter Seen in Validation of New Formulation 

• Three mixture samples had multiple locations where STRmix™ gave high 
weightings to what was known to be a stutter peak 

• Increased iterations were utilized to attempt to resolve false 
exclusions/unintuitive likelihood ratios (LRs)

• Aids in allowing other genotype weights to be explored  

• Resolution occurred for two samples

• LR falsely conservative due to low weightings as individuals did not align with 
elevated stutter peak(s)

• Remaining sample had locus with a per locus likelihood ratio of 0 ignored 

• Resolved false exclusion



Original 3-Person Validation Sample for New Formulation 
(10:5:1, K9:K4:K10) 

D22 → K9=15,16/K4=15,16/K10=16,16

Contributor #3

Genotype Weights → 16,16 not there



D22S1045 Back 
Stutter Example 

• D22 uses allele regression as best 
explanatory variable for stutter 

• For a 15 allele, STRmix™ is anticipating 
a 14 stutter peak to be around 6.5% of 
the 15, whereas in the actual sample 
it is 10.4%



K10 Comparison 
Resulted in a LR=0
• D22S1045 was the only locus with a 

per locus LR of 0 

• Most of the other loci resulted in a 
per locus LR greater than 1

• The sample was re-run using 
additional iterations

• Low weighting for 16,16 (0.00%)

• New LR=59.9 thousand

• More intuitive given 
comparison of known to 
electropherogram 



Evaluation of Problematic Samples

• Moved forward with completion of validation 

• Advised by ESR to keep a close eye on casework and possible stutter remodeling may be 
needed in the future 

• Started amplifying casework samples with the new formulation of 24plex in July 2022

• Prepared materials for analysts to go over in depth what was seen during the validation 



QIAGEN Product Notification, July 2022

• Varying levels of stutter formation were discovered between different
lots of 24plex 

• Stutter levels observed were not in line with the stutter model established 
previously for STRmix™ analysis

• A raw material used for production of Fast Reaction Mix 2.0 was found 
to be the cause

• A tighter specification was being made 



QIAGEN Update on Stutter Variation Observed with STRmix™ and 
Investigator® 24plex QS Kits,  August 2022

• Confirmed impurity found in raw material was root cause for issue

• ESR is working on providing guidance about whether laboratory data will be impacted

• The variability was only observed between lots and not within lots 



ESR Impact of Investigator® 24plex QS Lot Variation on Stutter 
Rates and STRmix™ Performance,  August 2022

• Unexpected peak modeling found by Suffolk County 
Crime Lab in June 2022

• Counterintuitive minor component genotype 
weights were seen for samples with minor 
contributors who had peak heights similar in size to 
stutter products

• Recommended to compare current lots of 24plex 
with 24plex manufactured with tighter raw material 
specification, with special attention to the 
D22S1045 locus



Comparison of Stutter Between 30 Cycle SigSci Validation 
Data and 30 Cycle Tighter Specification data

• Comparative data was provided by ESR as 
original 24plex validation done using 29 
cycles 

• While slight differences were observed at 
other loci, D22S1045 had the most 
dramatic difference 

• The differences observed between the 
regression lines for D22S1045 could lead 
to the expected stutter height for some 
peaks being quite different to the 
observed height



Results of Stutter Evaluation 

• Address Minus A issue present in casework samples

• Create new stutter ratio modeling using samples generated with the tighter 
specification of 24plex 

• Re-do Model Maker incorporating the new stutter files followed by a 
performance check of these changes

• Re-evaluated stochastic threshold and stop-at-quant/male screening 
thresholds

• Re-ran problematic samples from validation using new stutter model to see 
if resolution occurred 

• Created new mixtures to evaluate



Minus A Noted in Casework Samples Using New Formulation



Resolution of Minus A

• Advised by QIAGEN to:

• Remove Master Mix components from storage immediately before 
Master Mix is made and returned immediately thereafter

• Utilize a frozen plate block from freezer and place 96-well plate 
onto it for amplification set-up

• Lower than expected peak heights were sometimes still seen at D7 



Comparison of Stutter Allele Regression at D22S1045



Original 3-Person Validation Sample (10:5:1, K9:K4:K10 ) 
Versus Same Sample Re-Run Using New STRmix™ Model  

Contributor #3 Re-run

Genotype Weights → 16,16 top choice

Contributor #3 Original 

Genotype Weights → 16,16 not there



Performance Check Completion 
• Two batches of casework (~90 cases) had to be reamplified using the 

tighter specification of 24plex

• Analysts told to still pay close attention to intuitiveness of the LR 
generated for a person of interest 
• Thorough manual comparison of individual to EPG as well as 

contributor assignment/genotype weights 
• Close evaluation of all per locus LRs with special attention to any per 

locus LR that equals 0 



Current status 

• Casework utilizing 24plex has been successfully re-established using 
the tighter specification of the New Formulation of 24plex

• Minus A issue resolved at D10

• As lower than expected peak heights were sometimes still seen at D7 
during the performance check, analysts were told to ignore the locus 
if issues arise during STRmix™ analysis or perform rework 
• This has not been needed to date



Questions?

Special thanks to QIAGEN and ESR for continued support during 
the transition to the new formulation of 24plex

Samantha Wandzek

swandzek@signaturescience.com 
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