
FORENSIC BIOLOGY PROTOCOLS FOR FORENSIC STR ANALYSIS

Manual Appendix for PowerPlex Fusion
Status:Published Document ID: 8473

DATE EFFECTIVE
11/13/2018

APPROVED BY
Nuclear DNA Technical Leader

PAGE
1 OF 6

Controlled versions of Department of Forensic Biology Manuals only exist in the Forensic Biology Qualtrax 
software.  All printed versions are non-controlled copies.

© NYC OFFICE OF CHIEF MEDICAL EXAMINER

1 PowerPlex® Fusion loci and approximate size range (from the PowerPlex® 
Fusion System Technical Manual TMDO39- Promega Corporation)
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2 Average Peak Heights Obtained during the Powerplex® Fusion validation 
at NYC OCME:

2.1 Average peak heights from both Athena and Newton at 3kV 5s for the sensitivity series from 1ng 
down to 0pg using 29 cycles. The three color heat map was used to represent the lowest peak 
height (red), the average (yellow) and the highest peak height (dark green). The white cells 
represent loci that had complete dropout in all replicates 
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3 Average Peak Height Ratios observed during the Powerplex® Fusion 
validation at NYC OCME:

3.1 The average peak height ratios for both Athena (least sensitive instrument) and Newton (most 
sensitive instrument) at 3kV 5s for the sensitivity series from 1ng down to 0pg single source 
samples using 29 cycles are illustrated below.  The three color heat map was used to represent the 
lowest peak height ratio (red), the average (yellow) and the highest peak height ratio (dark green) .  

1ng 500pg 250pg 150pg 125pg 100pg 75pg 50pg 30pg 25pg 15pg 7.5pg 3.25pg 0pg
AMEL 89% 86% 92% 92% 86% 72% 69% 56% 84% 79% 46% - - -

D3S1358 95% 92% 82% 78% 88% 66% 68% 70% 82% 61% 71% 34% 82% -
D1S1656 86% 80% 87% 75% 88% 82% 80% 77% 84% 82% 78% - - -
D2S441 90% 83% 70% 75% 63% 73% 79% 66% 77% 75% 62% - - -

D10S1248 87% 85% 70% 75% 70% 74% 67% 62% 77% 57% 69% - - -
D13S317 85% 81% 84% 91% 84% 83% 67% 63% 63% 68% 92% 98% - -
Penta E 89% 81% 81% 79% 72% 64% 71% 72% 79% 72% - - - -
D16S539 95% 79% 86% 69% 84% 86% 83% 76% 79% 59% 27% 42% - -
D18S51 89% 87% 75% 71% 66% 69% 72% 74% 69% 58% 67% - - -
D2S1338 93% 90% 81% 69% 85% 76% 61% 58% 62% 91% 98% 43% - -
CSF1PO 86% 87% 84% 61% 59% 74% 53% 66% 85% 74% 78% - - -
Penta D 90% 87% 82% 81% 82% 82% 73% 54% 60% 81% 67% 95% - -

TH01 88% 85% 80% 74% 75% 76% 82% 72% 58% 60% 50% 76% - -
vWA 90% 83% 88% 85% 78% 86% 59% 67% 66% 82% 60% - - -

D21S11 88% 84% 81% 80% 78% 63% 60% 67% 63% 55% 54% 91% - -
D7S820 88% 79% 75% 77% 78% 67% 68% 57% 84% 41% 85% 86% - -
D5S818 94% 83% 87% 76% 69% 81% 74% 67% 54% 66% 76% 40% - -
TPOX 85% 80% 84% 76% 68% 66% 77% 66% 71% 67% - - - -

DYS391
D8S1179 89% 91% 84% 88% 76% 68% 85% 62% 77% 70% 82% 59% 80% -
D12S391 91% 88% 86% 74% 74% 77% 76% 74% 64% 67% - - - -
D19S433 86% 81% 88% 83% 68% 79% 69% 84% 66% 47% 79% - - -

FGA 92% 87% 93% 71% 75% 75% 82% 73% 86% 68% 64% - - -
D22S1045 87% 78% 70% 78% 77% 57% 61% 61% 82% 51% 93% - - -

Average Peak Height Ratios

Note: Under 30pg shows a higher variability due to increased stochastic effects at these 
DNA amounts.
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4 Percent Profile Obtained during the Powerplex® Fusion validation at NYC 
OCME:

4.1 Percent profile obtained for each sensitivity series using a 50 RFU threshold with a 3% minimum 
heterozygote filter and 3% global max filter at a 3kV 5 sec injection parameter. The three color 
heat map was used to represent the lowest peak height (red), the average (yellow) and the highest 
peak height (dark green). 
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5 Powerplex® Fusion stutter filters

5.1 The table below lists the Stutter Filter ratios for the PowerPlex® Fusion System. The stutter filter 
is set as the mean stutter ratio plus three standard deviations.  These are the stutter filters used in 
GeneMarker analysis at NYC OCME.
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6 Additional Possible Artifacts in PowerPlex® Fusion (from the PowerPlex® 
Fusion System Technical Manual TMDO39- Promega Corporation)

6.1 In addition to stutter peaks, other artifact peaks can be observed at some of the PowerPlex® 
Fusion System loci. 

6.2 Low-level products can be seen in the -2bp and +2bp positions at some loci such as D1S1656, 
D13S317, D18S51, D21S11, D7S820, D5S818, D12S391 and D19S433. 

6.3 -1bp peaks are sometimes present at Amelogenin and D2S441.  

6.4 -3bp peaks are sometimes present at D12S391. 

6.5 Artifacts may also be seen in the following dye channels within the listed base pair ranges:

6.5.1 Fluorescein: 62-65 bp*, 63-68 bp, 83-86 bp*

6.5.2 JOE: 68-71 bp*, 79-80 bp

6.5.3 TMR: 58-61 bp, 64-67 bp, 69-72 bp

*artifacts are independent of amplification and may occur in no-template samples
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