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PowerPlex® Fusion 6C is still in development. 

 

 

It is possible that small changes (to protocol, etc.) occur between now 
and product launch. 

Disclaimer 
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Expansion of Databases -> Expansion of STR Multiplex 

CODIS core loci expansion : 

• Minimize adventitious matches 

• Improve international data sharing 

• Increase discrimination power to aid 
missing persons cases 
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23 Autosomal STR + 3 Y-STR + Amelogenin 
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More Loci -> Higher Power of Discrimination 

STR Kit  
Number of 

Loci 
PI 

(N = 1036) 

How Much 
Better than 
CODIS 13? 

CODIS Core 13 13 5.02 x 10-16 - 

ESS 12 12 3.04 x 10-16 - 

CODIS Core 20 20 9.35 x 10-24 108 

GlobalFiler™ STR Kit 23 7.73 x 10-28 1012 

Investigator 24plex Kit 23 7.73 x 10-28 1012 

PowerPlex® Fusion System 24 6.58 x 10-29 1013 

PowerPlex® Fusion 6C System 27 1.80 x 10-32 1017 

• Butler, J.M., Hill, C.R. and Coble, M.D. (2012) Variability of New STR Loci and Kits in 

US Population Groups. Profiles in DNA 

• PI values do not include Amelogenin or Y-indel 
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PowerPlex® Fusion 6C System Performance 

Balanced Sensitive Informative in 
Mixtures 

Robust Fast Cycling Direct Amp 
Compatible 
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System Components 

Pre-Amplification: 

Amplification Grade Water 

PowerPlex® Fusion 6C 5X Master Mix 

PowerPlex® Fusion 6C 5X Primer Pair Mix 

2800M DNA 

Post-Amplification: 

WEN-ILS 500 

 PowerPlex® Fusion 6C Allelic Ladder Mix 

Accessory Products: 

PowerPlex® 6C Matrix Standard 

PunchSolution™ Kit 

SwabSolution™ Kit 

5X AmpSolution™ Reagent 
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Compatibility Fusion Fusion 6C 

Thermal cycler GeneAmp® PCR System 9700 GeneAmp® PCR System 9700 
Veriti® 96-well Thermal Cycler 

CE instrument 5-dye: 31XX and 3500  6-dye: 3500 and upgraded 3130 

Data collection 
software 

• 3500: Data Collection v1 or v2 
• 31XX: Data Collection v3.0 
• 3100: Data Collection v2.0 

• 3500: Data Collection v1 or v2 
• 3130: Data Collection v4 + 6 

Dye Module License 

Fragment analysis 
software 

• GeneMapper® ID 
• GeneMapper® ID-X v1.3  

(female samples will be flagged 
for the Y-STR) 

• GeneMapper® ID-X v1.4 

• GeneMapper® ID-X v1.3 
(female samples will be flagged 
for the Y-STR) 

• GeneMapper® ID-X v1.4 

System Compatibility 
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GeneMapper® ID-X version 1.4: Y-Marker Check Box 
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Balanced with 1ng 2800M x 29 Cycles on a 3500 



Promega Corporation 

GeneMarker® HID Analysis 1ng 2800M  
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Sensitivity: Peak Height and Alleles Called  
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PowerPlex® Fusion 6C System

GlobalFiler™ STR Kit 
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F6C: 47 alleles 
GF: 42 alleles 

F6C: 23 alleles 
GF: 18 alleles 

• 29 cycles 
• 3500 (1.2kV, 15 second injection) 
• 175RFU threshold 
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Sensitivity: Peak Height Ratio 

Fusion 6C 
1ng DNA 

N=270 

Fusion 6C 
0.1ng DNA 

N=239 

GlobalFiler 
1ng DNA 

N=228 

GlobalFiler 
0.1ng DNA 

N=218 
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1 : 1 : 20 (Male 1 : Male 2 : Female) Mixture 



Promega Corporation 

Robust against Inhibitors 
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Multiple Sample Types for Direct Amplification 



Promega Corporation 

Sample Compatibility 

*Conditions optimized at Promega, labs will need to perform internal validation based on desired sample types. 

Sample Type Reaction Volume Number of Cycles Final Extension PunchSolution™ SwabSolution™ AmpSolution™ Amplification Time

Purified DNA 25µL 29 5:00 - - - 61 minutes

Blood FTA
®                               

(1X1.2mm)          
25µL 26* 10:00 - - - 60 minutes

Blood FTA
®                               

(1X1.2mm) 
12.5µL 25* 10:00 - - Yes 58 minutes

Buccal FTA
®                               

(2X1.2mm) 
25µL 26* 10:00 - - - 60 minutes

Buccal FTA
®                               

(2X1.2mm) 
12.5µL 25* 10:00 - - Yes 58 minutes

Blood nonFTA               
(1X1.2mm)

25µL 26* 10:00 Yes - - 60 minutes

Blood nonFTA 
(1X1.2mm)

12.5µL 24* 10:00 Yes - Yes 56 minutes

Buccal nonFTA 
(1X1.2mm)

25µL 25* 10:00 Yes - - 58 minutes

Buccal nonFTA 
(1X1.2mm)

12.5µL 24* 10:00 Yes - Yes 56 minutes

Buccal Swab 

Extracts
25µL 26* 10:00 - Yes - 60 minutes

Buccal Swab 

Extracts
12.5µL 25* 10:00 - Yes - 58 minutes
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FTA® Punches, 12.5µl Reaction Volume, 25 cycles 

Blood 
1 x 1.2mm 

Buccal 
2 x 1.2mm 
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NonFTA Punches, 12.5µl Reaction Volume, 24 cycles 

Blood 
1 x 1.2mm 

Buccal 
1 x 1.2mm 
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Buccal Swab, 12.5µl Reaction Volume, 25 cycles 

Buccal cells in 2µl SwabSolution™ extract 
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• Collaboration with NIST 

• Data from 658 unrelated samples 

• NIST US population set (652 samples) 

• SRM 2391c (6 samples) 

• Results 

• PowerPlex® Fusion 6C is fully concordant with NIST SRM 2391c certified values 

• Out of 33,558 alleles compared, 2 discordant calls were observed 

• 0.006% discordance 

• 99.994% concordance between PowerPlex® Fusion 6C and NIST final data set 

 

Concordance Summary 
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Stutter Values (From NIST Population Samples) 
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Stutter:  NIST Summary 

Median stutter = 7.06% 

Median D22 stutter (in red) = 8.03% 
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Plus Stutter:  NIST Summary 

Median stutter = 1.04% 

Median D22 stutter (in red) = 4.57% 
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NIST Peak Height Ratio 

Median PHR = 89.5% 
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PowerPlex® Fusion 6C System 
Kit Components and Sizes 

Component 
50 reaction kit 

DC2705 
200 reaction kit 

DC2720 

PowerPlex® Fusion 6C 5X Primer Pair Mix 1 x 250μl 4 x 250μl 

PowerPlex® Fusion 6C 5X Master Mix 1 x 250μl 4 x 250μl 

PowerPlex® Fusion 6C Allelic Ladder Mix 1 x 25μl 4 x 25μl 

WEN Internal Lane Standard 500 1 x 200μl 2 x 200μl 

2800M Control DNA 1 x 25μl 1 x 25μl 

Water, Amplification Grade 1 x 1,250μl 5 x 1,250μl 

Component 
PowerPlex® 6C Matrix Standards 

DG4900 

6C Matrix Mix 1 x 150μl 

6C Matrix Dilution Buffer 5 x 200μl 
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WEN ILS 500 
Freeze-Thaw Study; 0FT, 3FT & 10FT 

Day 0; Clear Tubes; +light 

0FT; Day0; Clear Tube; + light 

3FT; Day0; Clear Tube; + light 

10FT; Day0; Clear Tube; + light 

4,000rfu 

Same fragments, new orange dye 

WEN ILS 500 
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PowerPlex® 6C Matrix Standards: All Fragments in One Tube 
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434 Allelic Ladder Fragments 
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GeneMarker® HID Allelic Ladder 
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Wider Panel Ranges Reduce OL and OMR Calls 

Frequencies of alleles at the edge of panel ranges are 
very low, but there when you need them 

4 5 6 7 8 9 10 11 12 13 14 15 16

14 15 16 17 18 19 20 21 22 23 24 25 26 27

7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
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Enhanced Allelic Ladder  
More Accurate Allele Calls 
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Fusion 6C Allele Fragments Fusion 6C Virtual Bins 

GF Allele Fragments GF Virtual Bins 
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Is PowerPlex® Fusion 6C System for You? 

One Kit for 
Both 

Casework and 
Database 

You have a 
6-color CE 

You want 
the CODIS 
20 loci and 

SE33 

You want 
easier 

mixture 
deconvo-

lution 
You want a 
short PCR 

time 

You want a 
kit that’s 

resistant to 
inhibitors 

You want 
support for 
½ volume 
database 
reactions 
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Summary 

• 6-dye STR amplification system designed to meet new CODIS guidelines 

• Contains 27 loci including SE33 and 3 Y-STR loci 

• Improved mixture interpretation 

• One kit for both casework and database use 

• Short PCR cycling time (around 1 hour) 

 

• Launch date:  Early 2015 

• Seeking collaborators for developmental validation effort 
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More Information Available 

Search “Fusion 6C” on Promega.com… 


