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8. PowerPlex® 35GY System Summary

Capillary electrophoresis (CE) technology remains the standard in forensic DNA laboratories 
for producing reliable data in a cost-effective and timely manner.  The new Spectrum CE 
System builds on this CE tradition of 4-, 5- and 6-color separation and offers an expanded 
spectral capacity to allow for the separation of 8 color channels.  Promega’s PowerPlex® 35GY 
System uses seven of these eight color channels to simultaneously amplify 35 different loci, 
including the CODIS 20 core loci, three other highly informative autosomal loci, both 
Amelogenin and DYS391 for gender confirmation, and ten additional Y-STR loci.  The inclusion 
of Y-STR loci increases the amount of genetic information obtained in a single amplification 
and can provide valuable data for familial searching or can assist in the analysis of sexual 
assault evidence.   Two Quality Indicators (QIS and QIL) are also included in every 
amplification reaction to assist in determining if a sample is degraded or inhibited.  With the 
two additional colors for detection there are a total of 15 autosomal STR loci smaller than 
250bp, which benefits the analysis of challenging samples.

This poster presents data demonstrating the performance of the PowerPlex® 35GY System on 
the Spectrum CE System including results from a comprehensive concordance study 
performed in collaboration with the National Institute of Standards and Technology (NIST).  
Our results highlight the benefits of this new 8-color multiplex as part of a forensic workflow.  

Concordance testing was performed by NIST.  Amplification results from PowerPlex®

35GY were compared to the NIST final data set of 661 individuals – 657 samples in 
the NIST U.S. population set and 5 samples in the NIST SRM 2391d PCR-Based DNA 
Profiling Standard. Out of 38,999 alleles compared, 10 discordant allele calls were 
observed for a final 99.97% concordance rate.
• One null allele was observed in DYS635
• One discordant allele was observed in D7S820
• One discordant allele was observed in CSF1PO
• Seven discordant alleles were observed in SE33, including Component B of SRM 

2391d – caused by a TTTT or TTG deletion

The PowerPlex® 35GY System is an 8-color STR chemistry
• Designed for 1ng of extracted DNA input
• Includes two Quality Indicators (QIS and QIL) to help with data interpretation

Concordance testing showed 99.97% concordance with the NIST data set
• Only 10 discordant alleles called from 661 individuals tested
• Most discordant alleles were observed in SE33 however the observed genotype with 

PowerPlex® 35GY is concordant with sequencing results

Offers improvements over previous STR chemistries 
• Denatured amplification product is stable for up to 48 hours on the Spectrum CE 

System without loss of signal 
• Amplification of an ~800-year-old bone sample resulted in a significant amount of 

genetic information because of the increase in the number of loci below 250bp
• The SE33 locus in PowerPlex® 35GY is the smallest of any current STR chemistry 

on the market 

A DNA extract from a petrous bone 
sample that is ~800 years old was 
analyzed.  The PowerQuant® System was 
used to determine the amount of human 
DNA in the extract.

The two Quality Indicator peaks (QIS and QIL) in the blue dye channel provide data 
interpretation assistance.  
A. Balanced STR profile with balanced QIS and QIL peaks – successful amplification
B. No STR peaks with balanced QIS and QIL peaks – no template DNA amplified in sample
C. Sloping STR profile with balanced QIS and QIL peaks – degraded DNA in sample
D. Sloping STR profile with low or missing QIL peak – inhibited sample

Extracted DNA was amplified 
using the recommended 
protocol of 29 PCR-cycles with 
1ng of template.  The amplified 
product was then added to 
three columns of a CE plate.  
The plate was loaded into the 
Spectrum CE System drawer 
and the first column was 
injected immediately (0 hours), 
the second column was injected 
24 hours later, and the third 
column was injected after 48 
hours.  All injections were 2kV 
15 seconds with a 13kV run 
voltage. Data were analyzed 
using GeneMarker® HID 
Software for Spectrum CE 
Systems.  Electropherograms 
on the left show no loss in 
signal even after sitting in the 
instrument drawer for 48 hours, 
which exceeds the maximum 
time it would take to inject four 
96-well plates on the Spectrum 
CE System.     
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The four base pair deletion results in one full repeat difference between PowerPlex® 35GY and 
other STR chemistries.  However, PowerPlex® 35GY is concordant with sequencing data and is 
accurate with respect to the actual number of repeats present.  The diagram below shows an 
example of how the relationship of the deletion to the location of the primer binding sites results in 
the discordant allele calls.

A B

C D

Electropherogram on the right 
shows the expected PowerPlex® 

35GY STR profile for the 2800M 
Control DNA. The amplification 
was performed using the 
recommended protocol of 29 
PCR-cycles with 1ng of extracted 
DNA template.  The amplified 
sample was separated on the 
Spectrum CE System with a 2kV 
15 second injection and a 13kV 
run voltage.  Data were analyzed 
using GeneMarker® HID 
Software for Spectrum CE 
Systems.

11µl of the DNA extract was added to a 
PowerPlex® 35GY amplification reaction.  
Separation was performed on the 
Spectrum CE System with a 2kV 15 
second injection with a 13kV run voltage.  
A 200rfu threshold was applied using
GeneMarker® HID Software for Spectrum 
CE Systems.  The Quality Indicator peaks 
in the electropherogram confirmed the 
sample was degraded but because of the 
increased number of dye channels we 
obtained complete genetic information 
above threshold from a total of 16 loci plus 
Amelogenin.  

18 28.2 17 28.2
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PowerPlex® 35GY PowerPlex® Fusion 6C

PP35GY

PP35GY

Fusion 6C

Fusion 6C

4bp deletion

SE33

NIST 2391d Component B

The four base pair deletion results in one full repeat difference between PowerPlex® 35GY and 
other STR chemistries.  However, PowerPlex® 35GY is concordant with sequencing data and is 
accurate with respect to the actual number of repeats present.  The diagram below shows an 
example of how the relationship of the deletion to the location of the primer binding sites results in 
the discordant allele calls.

A B

C D

Electropherogram on the right 
shows the expected PowerPlex® 

35GY STR profile for the 2800M 
Control DNA. The amplification 
was performed using the 
recommended protocol of 29 
PCR-cycles with 1ng of extracted 
DNA template.  The amplified 
sample was separated on the 
Spectrum CE System with a 2kV 
15 second injection and a 13kV 
run voltage.  Data were analyzed 
using GeneMarker® HID 
Software for Spectrum CE 
Systems.

11µl of the DNA extract was added to a 
PowerPlex® 35GY amplification reaction.  
Separation was performed on the 
Spectrum CE System with a 2kV 15 
second injection with a 13kV run voltage.  
A 200rfu threshold was applied using
GeneMarker® HID Software for Spectrum 
CE Systems.  The Quality Indicator peaks 
in the electropherogram confirmed the 
sample was degraded but because of the 
increased number of dye channels we 
obtained complete genetic information 
above threshold from a total of 16 loci plus 
Amelogenin.  
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数据分析软件

GeneMarker® HID-Spectrum 分析软件用于 STR 个体识别和法庭科学应用领域，并配备”专家系统”功能。用户可以手动分析数据，
也可以使用全自动化的“专家系统”功能准确计算出 STR 片段的大小和基因分型，数据分析更加快速、准确和人性化，并提供了多

种模块进行改进分析。 

包含 database searching 和 relationship testing 功能

自动核查阳性对照和等位基因 ladder

自动进行数据污染核查

降低对数据的人工干预，缩短至少 25% 的数据分析时间

可分析 Spectrum（.promega）和现有 CE 数据（.fsa）

上图为软件的链接导航 : 只需单击一个峰值或表中突出显示数据详细信息。



订购信息

普洛麦格（北京）生物技术有限公司 

地址：北京市东城区北三环东路 36 号环球贸易中心 B 座 907-909
电话：010-58256268              传真：010-58256160 
网址：www.promega.com  Promega 遗传鉴定公众号

您身边的法庭科学专家

目录号 产品名称 规格
CE1008 Spectrum CE System, 8-Capillary 1 each

CE2001 Spectrum Buffer 2 pairs

CE2002 Spectrum Cathode Septa Mat 2-pack

CE2008 Spectrum Capillary Array, 8-Capillary 1 each

CE2012 Spectrum Buffer and Cathode Septa Mat Bundle (CE2001, CE2002) 2 pairs

CE2048 Spectrum Polymer4, 384 Wells 1 each

CE2040 Spectrum Polymer4, 960 Wells 1 each

CE2099 Spectrum Wash Solution 1 each

CE5004 Spectrum Plate Base & Retainer 4 each

CE2696 Septa Mat, 96-Well 10 each

尺寸 66cm W × 66cm D × 78cm H

重量 104kg

主电源电压 100-240 VAC, 15amps

运行环境 15° C - 30° C

胶的类型 Polymer4

耗材追踪 RFID

毛细管电泳仪

安装和培训装机试剂

计算机工作站和液晶显示器

Spectrum Control Software 

GeneMarker® HID 分析软件

测序仪现场安装和用户培训

订购 Spectrum CE System，您将获得

测序仪规格


