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Carrie Sutherland, Senior Forensic Specialist — DNA
Robert O’Brien, Senior Forensic Specialist — DNA
Debbie Figarelli, DNA Technical Manager

Evaluation Summary

The demand for forensic DNA laboratories to employ new methods to meet their system’s needs is a continual
challenge to DNA technical leaders and laboratory management and creates a growing need for relevant
information to aid in making these crucial decisions. The objective of this evaluation is to provide relevant
performance information to the forensic science community through an overview of key performance measures of
Applied Biosystems’ Identifiler® Plus amplification kit compared to Promega’s PowerPlex® 16 HS, Applied
Biosystems’ Identifiler® and Applied Biosystems’ MiniFiler™ Kkits.

There are a number of commercially available short tandem repeat (STR) amplification kits for use in forensic
DNA laboratories. While the responsibility lies with each laboratory system to evaluate and choose the analytical
methods that best suit its needs, it is important that forensic DNA analysts have a general understanding of the
performance of commonly used STR amplification kits.
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To assist forensic laboratories in understanding the general performance of commercially available STR
amplification kits, the National Forensic Science Technology Center (NFSTC) previously evaluated kits: Applied
Biosystems’ AmpFISTR® Profiler Plus ID®, Cofiler®, Identifiler®, MiniFiler™ and Yfiler® kits; and Promega’s
PowerPlex® 16 system, PowerPlex® Y system, PowerPlex® S5 system, and PowerPlex® 16 HS. The kits were
assessed for: sensitivity, peak height ratios at heterozygous loci, baseline noise, stutter ratio and amplification
artifacts. These criteria were evaluated by analysis of single-source human DNA samples and a mixture series.

The current study evaluated a new amplification kit, Applied Biosystems’ AmpFIZSTR® Identifiler® Plus using the
same sample set and performance standards as the previous amplification kit study.

Product Specifications

Product Name(s): Applied Biosystems’ Identifiler® Plus kit

Cost: $3,500 per 200 reactions

Power Requirements: N/A

Weight: N/A

Storage Conditions: -15°C to -25°C prior to initial use; 2°C to 8°C after initial use
Operational Conditions: N/A

Associated Costs: $4,000 (miscellaneous supplies charged partially to this evaluation)

AmpFISTR® ientifiler* Plus
PCR Amplification Kil

Instrument Setup Comments
N/A

Level of Operator Knowledge (Set per Manufacturer)
] Non-Scientist [] Technician [X] Scientist

National Institute of Justice Evaluation of Applied Biosystems’AmpF[STR®
Forensic Technologies Center of Excellence Identifiler® Plus Amplification Kit
Award No. 2008-MU-MU-K003 2
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Procedure

1) Collect standards from two male individuals.
2) Perform organic extraction in conjunction with Millipore Microcon 100 centrifugal filter device.

3) Quantify using Quantifiler Human and Quantifiler Human Y Kits on the AB 7500 RT PCR instrument and
normalized the results with NIST quantitation standards.

4) Combine and dilute samples to generate a large volume of at least 1 ml to obtain the following target
concentrations for amplification.

e Single source dilutions

= 1.0ng

= 0.50ng

= 0.25ng

= 0.125ng

= 0.0625ng

= 0.03125ng
= 0.015625 ng

= 0.0078125ng
e Mixture of two males to include the following ratios:

= 1:20
= 1115
= 1112
= 1110
= 18
= 15

e Quantify after dilutions are prepared using Applied Biosystems’ Quantifiler Human Kit on the
Applied Biosystems’ 7500 Real-Time PCR System and normalize the results with the NIST SRM
2372 quantitation standards.

5) Amplify the appropriate amount of each sample using manufacturers’ recommended amplification
conditions.

e Identifiler® Plus (28 cycles) cycling parameters: 95°C hold (11 min); 28 cycles of 94 °C (20 sec)
and 59 °C (3 min) and a 60°C (10 min) final extension.

e Identifiler® Plus (29 cycles) cycling parameters: 95°C hold (11 min); 28 cycles of 94 °C (20 sec)
and 59 °C (3 min) and a 60°C (10 min) final extension.

e PowerPlex 16 HS (30 cycles) cycling parameters: 95°C hold (11 min); 96°C hold (1 min); 10
cycles ramp 100% to 94°C (30 sec), ramp 29% to 60°C (30 sec) and ramp 23% to 70°C (45 sec);
22 cycles ramp 100% to 90°C (30 sec), ramp 29% to 60°C (30 sec) and ramp 23% to 70°C (45
sec); and a 60°C (30 min) final extension.

National Institute of Justice Evaluation of Applied Biosystems’AmpF{STR®
Forensic Technologies Center of Excellence Identifiler® Plus Amplification Kit
Award No. 2008-MU-MU-K003 3
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6) Prepare and run samples on the 3130x/ Genetic Analyzer using manufacturer’'s recommended running
conditions.

o Applied Biosystems’ kits: 3 kv, 10 sec injections, 8.7 pyl Form, 0.3 pl GS 500, 1 yl sample
e Promega kits: 3 kv, 10 sec injections, 9.5 pyl Form, 0.5 pl ILS 600, 1 yl sample

7) Analyze data using Applied Biosystems’ GeneMapper® ID v 3.2. Evaluate and tabulate data for a defined
set of criteria, to include: sensitivity, peak height ratios at heterozygous loci, baseline noise, increased
stutter and amplification artifacts.

Standards, Controls and Samples Interrogated During Evaluation
e Standards from two male donors
e NIST SRM 2372 quantitation standards
e Amplification positive control DNA 9947A
e Amplification negative control
o Identifiler® Plus allelic ladder
e GS500-Llz
e PowerPlex® standards

National Institute of Justice Evaluation of Applied Biosystems’AmpF[STR®
Forensic Technologies Center of Excellence Identifiler® Plus Amplification Kit
Award No. 2008-MU-MU-K003 4
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Findings
Sensitivity
Alleles above 75 RFUs

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0% - e

0.0078 0.0156250.03125 0.0625 0.125 0.25 0.5 1

Percent of Alleles

Template Concentration (ng/ul)

OMiniFiler B PowerPlex16 HS(28cycels) BPowerPlex 16 (32cycles)
m PowerPlex16 HS(32cycles) mIdentifiler Plus (28 cycles) Oldentifiler Plus (29 cycles)
B Identifiler 2010 for ID+ OPowerPlex16 HS(30cycles)

Sensitivity

e Concentrations at which alleles fell below 75 RFUs for comparable kits are depicted in the table above.
o 0.03125 ng/pl
= PowerPlex® 16 HS (32 cycles)
= MiniFiler ™
o 0.0625 ng/pl
= PowerPlex® 16 (32 cycles)
=  PowerPlex® 16 HS (30 cycles)
= Identifiler® Plus (28 cycles)
= |dentifiler® Plus (29 cycles)

National Institute of Justice Evaluation of Applied Biosystems’AmpF[STR®
Forensic Technologies Center of Excellence Identifiler® Plus Amplification Kit
Award No. 2008-MU-MU-K003 5
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o 0.125 ng/pl
= PowerPlex® 16 HS (28 cycles)
e Sensitivity Summary:
o PowerPlex® 16 HS (32 cycles) produced the highest RFUs for each of the concentrations in the
dilution series.
o PowerPlex 16 (32 cycles) and MiniFiler™ RFU values were comparable for all concentrations.

o Identifiler® Plus (29 cycles) displayed higher average peak heights than Identifiler® Plus
(28 cycles); however, both kits had alleles fall below 75 RFUs at the same concentration of
0.0625 ng/ul.

o Identifiler® Plus (28 cycles), in general, displayed higher average peak heights than Identifiler® at
all concentrations.

o PowerPlex® 16 HS (30 cycles), in general, displayed slightly higher average peak heights than
Identifiler © Plus (28 cycles). Both kits had alleles fall below 75 RFUs at the same concentration of

0.0625 ng/ul.
National Institute of Justice Evaluation of Applied Biosystems’AmpF[STR®
Forensic Technologies Center of Excellence Identifiler® Plus Amplification Kit
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Percentage of Loci with Heterozygosity Greater than 60%

100%

90%

80%
70%

60%

50%

40%
30%
20%
10%

0%

Percent of Loci

0.0078 0.015625 0.03125 0.0625 0.

125 0.25 0.5

Template Concentration (ng/pl)

O Minifiler

BPowerPlex 16 (32 cycles)
@ Identifiler Plus (28cycles)
H |[dentifiler 2010

@B PowerPlex 16 HS(28cycles)
m PowerPlex 16 HS(32cycles)
Oldentifiler Plus (29cycles)

O PowerPLex16 HS (30 cycles)

Heterozygosity

o First concentration where heterozygosity falls below 60% with corresponding ratios and peak heights:
o 0.5ng/pul: PowerPlex® 16 (32 cycles) — one occurrence: D8 at 50% (2974,1497 RFUs)

o 0.25 ng/ul:

= MiniFiler™ — one occurrence: D21 at 58% (3250,1870 RFUs)
*  PowerPlex® 16 HS(28 cycles) — six occurrences:

CSF at 58% (142,243 RFUs)
D18 at 59% (309,182 RFUs)
D18 at 52% (160,306 RFUs)

D3 at 55% (169,306 RFUs)
Penta D at 41% (434,178 RFUs)
Penta E at 44% (299,132 RFUs)

National Institute of Justice

Forensic Technologies Center of Excellence

Award No. 2008-MU-MU-K003

Evaluation of Applied Biosystems’ AmpF[STR®
Identifiler® Plus Amplification Kit
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=  PowerPlex® 16 HS(32 cycles) — two occurences
— D16 at51% (1338,2612 RFUs)
— D3 at43% (2344,5454 RFUs)
=  PowerPlex® 16 HS(30 cycles) — two occurences:
— D3 at 56% (536,963 RFUs)
— D7 at54% (981,533 RFUs)
= |dentifiler® Plus (28 cycles) — three occurences:
— D16 at 59% (902,529 RFUs)
— D18 at 52% (754,396 RFUs)
— D19 at 54% (657,355 RFUs)
= Identifiler® Plus (29 cycles) — one occurrence: D16 at 55% (2011,1104 RFUs)
o 0.125 ng/ul:
= Identifiler® — four occurrences:
— Amelogenin at 56% (146,263 RFUs)
— D13 at56% (273,486)
— D21 at42% (77,185)
— D2 at50% (482,242)

National Institute of Justice Evaluation of Applied Biosystems’AmpF[STR®
Forensic Technologies Center of Excellence Identifiler® Plus Amplification Kit
Award No. 2008-MU-MU-K003 8
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Number of Loci in the Triplicate Data Set with Heterozygosity below 60%

14

12

10

W0.5ng

00.25ng
W0.125ng

d0.0625 ng _

MiniFiler PowerPlex 16 PowerPlex 16 PowerPlex 16 PowerPlex 16 Identifiler Identifiler Plus Identifiler Plus
(32 cycles) HS (28 cycles) HS (30 cycles) HS (32 cycles) (28 cycles) (29 cycles)

Amplification Artifacts

Dye blobs — every kit displayed at least one or more dye artifacts
o Identifiler®: 119 bp (blue), 113 bp (green), 162 bp (yellow), 198 bp (red).

o MiniFiler™: 117 bp and doublet at 127/129 bp (blue); 104 bp and 118-120 bp (green), 77 and 105
bp(yellow).

o PowerPlex® 16: 116 bp (green), 247 bp (yellow).
o PowerPlex® 16 HS: 131 bp (blue), 151 bp (yellow).
o Identifiler® Plus: 119 bp (green).
Minus A
o Minus A was generally not observed for the PowerPlex® 16 HS system.

o PowerPlex® 16 HS and Identifiler® Plus showed minimal minus A, unless the sample was
overloaded due to increased cycle number.

o Identifiler® and PowerPlex® 16 showed more minus A than the enhanced kits.
o No minus A was observed with overloaded samples with MiniFiler™.

National Institute of Justice Evaluation of Applied Biosystems’AmpF[STR’®
Forensic Technologies Center of Excellence Identifiler® Plus Amplification Kit
Award No. 2008-MU-MU-K003 9
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e N-4
o Elevated stutter was observed:

= Identifiler® Plus (28 and 29 cycles) — shows several occurrences (D19 and vVWA) of
elevated, callable N-4 at 0.25 ng/pl and 0.125 ng/ul, respectively.

=  PowerPlex®16 HS (28, 30 and 32 cycles) — shows elevated, callable N-4 at the VWA
locus for 0.5 ng/pul, 0.25 ng/ul and 0.03125 ng/pl, respectively.

NOTE: N-4 at VWA occurs in all Identifiler® and PowerPlex® 16 kits. It is not observed in
Profiler® or Cofiler® kits.

° N+4
o Indications of plus stutter were observed as noted:
= PowerPlex® 16 and Identifiler — no callable plus stutter observed in dilution series.

= PowerPlex® 16 HS (28 cycles) — no callable plus stutter observed. Below 75 RFUs plus
stutter was observed down to 0.5ng/ul.

= |dentifiler® Plus (28 cycles) — no callable plus stutter observed. Below 75 RFUs plus
stutter was observed down to 0.125ng/pl.

= PowerPlex® 16 HS (30 cycles) — callable plus was stutter observed at 1ng/ul. Below 75
RFUs plus stutter was observed down to 0.25 ng/pl.

= |dentifiler® Plus (29 cycles) — callable plus was stutter observed at 1 ng. Below 75 RFUs
plus stutter was observed down to 0.03125 ng.

*  PowerPle®x16 HS (32 cycles) — callable plus was stutter observed at 0.25 ng/ul. Below
75 RFUs plus stutter was observed down to 0.03125 ng/pl.

= MiniFiler™ — callable plus was stutter observed at 0.5ng/ul. Below 75 RFUs plus stutter
was observed down to 0.25 ng/pl.

National Institute of Justice Evaluation of Applied Biosystems’AmpF{STR®
Forensic Technologies Center of Excellence Identifiler® Plus Amplification Kit
Award No. 2008-MU-MU-K003 10
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o Artifacts displayed in Mixture Series:

1:5 Mixture
PowerPlex 16 HS

30 cycles (1 ng/pl)
D16S539 Elevated
stutter 416
Major 16% \ Major
3786 rfu 2549 rfu
N-4 \
159
N+4
g'és Minor 65
14 rfu
= Bs
1:5 mixture
Identifiler’ Plus
29 cycles (0.5 ng/pl)
0 Elevated stutter
D16S539 302
10.5%
200
N+4
68
100
8"
B Il
National Institute of Justice Evaluation of Applied Biosystems’AmpF[STR®
Forensic Technologies Center of Excellence Identifiler® Plus Amplification Kit
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1:5 Mixture
MiniFiler™
(0.25 ng/pl)

130x1_D03_1-SMIX_S08-08-S0817-3_NF_20-13-50_007_|1-SMIDZ_S08-08-S0E17-3_IF MEniFiler_GS500_vi

Major

wi  [D16S539 2393

Baseline Noise

e Using 8 RFU minimum:

PP16 HS QDL ID+
Profiler® | Cofiler® | MiniFiler™ | Identifiler® | PP16 [EFXSCBM 28cycles | 29cycles

Ave +
3X
std

LOD |dev [ 15.7 15.5 14.3 14.2 13.6 13.5 14.1
Ave
+10X
std

LOQ |dev |[29.6 28.7 25.9 25.5 24.4 23.9 25.5

o All amplification kits displayed background noise with the limit of detection (LOD) between 13 and
15 RFUs.

o The limit of quantitation (LOQ) is between 24 and 29 RFUs.

National Institute of Justice Evaluation of Applied Biosystems’AmpF{STR®
Forensic Technologies Center of Excellence Identifiler® Plus Amplification Kit
Award No. 2008-MU-MU-K003 12
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Stochastic Threshold
e The greater the cycle number the more stochastic effects at higher RFUs are observed.

Stochastic Threshold
PowerPlex 16 HS(28, 30, 32 cycles)
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Average RFU at each locus

e Select Outliers (occurrence with highest RFUs that falls below 60% heterozygosity) depicted in the chart

above:
(@]
(@]

o

PowerPlex® 16 HS (32 cycles): 3899 RFUs, 43% heterozygosity, 0.25 ng/ul
PowerPlex® 16 HS (30 cycles): 757 RFUs, 54% heterozygosity, 0.25 ng /pl
PowerPlex® 16 HS (28 cycles): 306 RFUs, 40% heterozygosity, 0.25 ng /pl
PowerPlex® 16 (32 cycles): 2235 RFUs, 50% heterozygosity, 0.5 ng/ul (not shown in this graph)

National Institute of Justice Evaluation of Applied Biosystems’AmpF[STR®
Forensic Technologies Center of Excellence Identifiler® Plus Amplification Kit
Award No. 2008-MU-MU-K003 13



nistc.

orensic Science Technology Center
SCIENCE SERVING JUSTICE

Stochastic Threshold
PowerPlex 16 HS (28 cycles) — zoomed in
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Stochastic Threshold
PowerPlex 16 HS (32 cycles) — zoomed in
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Average RFU at each locus

o Each of the graphs above demonstrate the need for different stochastic thresholds for different cycling

parameters for the same amplification kit

National Institute of Justice
Forensic Technologies Center of Excellence
Award No. 2008-MU-MU-K003

Evaluation of Applied Biosystems’ AmpF{STR®

Identifiler® Plus Amplification Kit
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Stochastic Threshold
Identifiler’ and Identifiler’ Plus (28 and 29 cycles)
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Average Peak Height at each locus

o Select Outliers (occurrence with highest average RFUs that falls below 60% heterozygosity) depicted in
the chart above:

o

o

o

o

Identifiler® Plus (29 cycles): 1557 RFUs, 55% heterozygosity, 0.25 ng/ul
Identifiler® Plus (28 cycles): 715 RFUs, 59% heterozygosity, 0.25 ng /ul
Identifiler® : 350 RFUs, 57% heterozygosity, 0.125 ng/ul

MiniFiler™: 2500 RFUS, 57% heterozygosity, 0.5 ng/ul (not shown in this graph)

e This graph supports that increased cycle number increases stochastic effects.

National Institute of Justice Evaluation of Applied Biosystems’AmpF[STR®
Forensic Technologies Center of Excellence Identifiler® Plus Amplification Kit
Award No. 2008-MU-MU-K003 16
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Heterozygosity versus RFU values
Identifiler® Plus (29 cycles), MiniFiler™ (30 cycles), PowerPlex® 16 HS (32 cycles)
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e PowerPlex® 16 HS (32 cycles) shows more occurrences of stochastic effects at greater RFU values than
MiniFiler™ and Identifiler® Plus (29 cycles).

o PowerPlex® 16 HS (32 cycles) has 17 occurrences of heterozygosity less than 60% at RFU
values greater than or equal to 600 RFUs.

o MiniFiler™ has seven occurrences of heterozygosity less than 60% at RFU values greater than or
equal to 600 RFUs.

o Identifiler® Plus (29 cycles) has six occurrences of heterozygosity less than 60% at RFU values
greater than or equal to 600 RFUs.

National Institute of Justice Evaluation of Applied Biosystems’AmpF{STR®
Forensic Technologies Center of Excellence Identifiler® Plus Amplification Kit
Award No. 2008-MU-MU-K003 17



nistc.

National Forensic Science Technology Center

SCIENCE SERVING JUSTICE

Heterozygosity vs. Concentration
Identifiler® Plus (29 cycles), MiniFiler™ (30 cycles), PowerPlex® 16 HS (32 cycles)
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e All three of these kits show that heterozygosity below 60% occurs at 0.25 ng/ul.

Heterozygosity vs. RFU values
Identifiler® Plus (28 cycles), PowerPlex® 16 HS (30 cycles)
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National Institute of Justice Evaluation of Applied Biosystems’AmpF[STR®
Forensic Technologies Center of Excellence Identifiler® Plus Amplification Kit
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Heterozygosity vs. Concentration
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e These graphs support that |dentifiler® Plus (28 cycles) is similar to PowerPlex® 16 HS (30 cycles).

o Both show similar stochasm with equal number of occurrences of data falling below 60%
heterozygosity with RFU values at 600 or above.

o Both kits have data points that fall below 60% heterozygosity at 0.25 ng/pl.

National Institute of Justice Evaluation of Applied Biosystems’AmpF[STR’®
Forensic Technologies Center of Excellence Identifiler® Plus Amplification Kit
Award No. 2008-MU-MU-K003 19
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e Examples of stochastic effects:

|dentifiler Plus (28 cycles) |dentifiler Plus (29 cycles)
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Mixtures
PP16HS [PP16 HS |ID+ ID+

MiniFiler  |ldentifiler [PP16 28 cycles (30 cycles |28 cycles (29 cycles
target (ng) | 0.25ng 1ng 0.5ng 1ng 1ng 1ng 0.5ng
1:5 mix 100% 100%| 100% 100% 100% 100%
1:8 mix 75% 94%| 88% 89% 91% 96%
1:10 mix 73% 85%| T1% 84% 89% 87%
1:12 mix 73% 76%| 79% 75% 85% 81%
1:15 mix 48% 63%| 73% 49% 67% 72%

Note: percent of minor donor alleles 75 RFUs and greater (excludes peaks that fall in stutter position that are filtered out by
GeneMapper®)

¢ In general, heterozygosity for major holds for all ratios tested

e Point at which heterozygosity for minor falls below 60%:
1:5 mix: MiniFiler™, PowerPlex® 16 (32 cycles), Identifiler® Plus (29 cycles)
1:8 ratio: PowerPlex® 16HS (28 cycles), Identifiler® Plus (28 cycles)

1:10 mix: Identifiler®, PowerPlex® 16 HS(30 cycles)

Summary of Select Kits

o

o

o

Approx Target (ng) 0.125-05 ]0.5-1.0 05-1.0 0.25-0.5 0.125-0.5
Full profile (RFU {0.0625 ng 0.125ng 0.125ng 0.125ng 0.125 ng
range) (178-1141RFU)  |(77-756 RFU)  |(100-1127 RFU) |(243-2068 RFU) |(115-2773 RFU)
Loss of 60% heterozygosity

(RFU ave for locus of occurrence  0.25 g 0.125ng 0.25ng 0.25ng 0.5 ng

with highest RFU) (2560 RFU) (379 RFU) (575 RFU) (1557RFU) (2235 RFU)
Allelic Dropout (heterozygote  |0.03125ng (216 (0.03125 ng 0.03125 ng 0.03125 ng 0.0625 ng
allele height) RFU) (126 RFU) (59 RFU) (192 RFU) (507 RFU)
Minor Donor alleles below 75

RFUs (click on stutter) 1:10 1:10 1:12 1:10 1:3

Loss of 60% heterozygosity for

minor donor 1:5 1:10 1:3 1:5 1:5

0.25-0.5 |0.06-0.125

0.0625 ng
(81-2603 RFU)

(3899 RFU)
(NESPIT A 0.03125 ng (211
(107RFU)  GED)
-N/A

N/A

National Institute of Justice
Forensic Technologies Center of Excellence
Award No. 2008-MU-MU-K003
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e Comparing Identifiler® and Identifiler® Plus:

o

o

Identifiler® and Identifiler® Plus (28 cycles) similar peak heights.

Identifiler® Plus (29 cycles) yielded higher peak heights than Identifiler® and Identifiler® Plus (28
cycles).

Identifiler® and Identifiler® Plus (28 cycles) are less susceptible to stochastic effects than
Identifiler ®Plus (29 cycles).

Identifiler® Plus (28 cycles) demonstrated fewer loci falling below 60% heterozygosity than
Identifiler® and Identifiler® Plus (29 cycles) at 0.125 ng/ul and 0.0625 ng/ l.

Identifiler® demonstrated fewer loci falling below 60% heterozygosity than Identifiler® Plus (28 and
29 cycles) at 0.25 ng/ul.

e Comparing PowerPlex® 16 and PowerPlex® 16 HS (28, 30, and 32 cycles):

o

o

o

PowerPlex® 16 HS (32 cycles) showed fewer stochastic effects than PowerPlex® 16.
Peak heights for PowerPlex® 16 HS (32 cycles) are greater than PowerPlex® 16.

PowerPlex® 16 HS (28 cycles) is less susceptible to stochastic effects than PowerPlex® 16 and
PowerPlex® 16 HS (30 and 32 cycles).

PowerPlex® 16 HS (30 cycles) demonstrated better heterozygosity for the minor donor in 1:10
mixture series than the PowerPlex® 16 and PowerPlex® 16 HS (28 and 32 cycles).

PowerPlex® 16 HS (30 cycles) demonstrated fewer loci falling below 60% heterozygosity than
Identifiler® Plus (28 cycles) at 0.25 ng/pl.

Identifiler® Plus (28 cycles) demonstrated fewer loci falling below 60% heterozygosity than
PowerPlex® 16 HS (30 cycles) at 0.125 ng/ul and 0.0625 ng/ pl.

e Comparing PowerPlex® 16 HS (30 cycles) to Identifiler Plus (28 cycles):

o

PowerPlex 16 HS (30) displayed slightly higher average peak heights; however it maintained
comparable peak height ranges when compared to the Identifiler® Plus (28 cycles).

Both kits displayed partial profiles at 0.125 ng/ul and a loss of heterozygosity at 0.25 ng/l.
PowerPlex® 16 HS (30), maintained heterozygosity for minor donor 1:10 mixture ratio and full
profile for minor for 1:8. Identifiler® Plus (28 cycles) maintained heterozygosity for minor for the
1:8 mixture ratio and full profile for minor for 1:12.

e Comparing Identifiler® Plus (29 cycles) and PowerPlex® 16 HS (32 cycles) to MiniFiler™:

Identifiler® Plus (29 cycles):

(e}
= |dentifiler® Plus (29 cycles) is slightly less sensitive than MiniFiler™.
= Identifiler® Plus (29 cycles) and MiniFiler™ performed similarly as far as detecting the
minor donor in the mixture series.
= |dentifiler® Plus (29 cycles) appears to be less susceptible to stochastic effects than
MiniFiler™.
National Institute of Justice Evaluation of Applied Biosystems’AmpF{STR®
Forensic Technologies Center of Excellence Identifiler® Plus Amplification Kit

Award No. 2008-MU-MU-K003 22
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o PowerPlex® 16 HS(32 cycles):

= PowerPlex® 16 HS (32 cycles) and MiniFiler™ showed alleles below 75 RFUs at the
same concentration of 0.03125 ng/ul; however, PowerPlex® 16 HS (32 cycles) generated
higher RFU values for all concentration in the dilution series.

= PowerPlex® 16 HS (32 cycles) is more susceptible to stochastic effects than MiniFiler ™
however, they both show stochasm at higher RFU values than expected.

Areas for Improvement
e Improved heterozygosity for greater number of cycles.
e All kits display artifacts that, if removed, would be helpful for data interpretation
Limitations
¢ Quantitation system is an estimate and can be inaccurate. This can effect concentration of template
added to the amplification reaction which, can in turn, yield greater stochastic effects.

e The limitations vary with each kit, as discussed in the above text, and are based on the proprietary
chemistry of the kits.

e Laboratories should perform appropriate validation studies in order to establish interpretation guidelines
which should include assessment of LOD, LOQ and stochastic threshold for each amplification kit and
instrument.

Training Requirements

+ No additional training necessary for a trained DNA analyst to use these products.

e Additional training may be necessary to interpret data and apply statistics for Y-STR amplification kits.
Health and Safety Issues

o Normal laboratory practices are required.

This project was supported by Award No. 2008-MU-MU-KO003 for the Forensic Technologies Center of
Excellence, awarded by the National Institute of Justice, Office of Justice Programs, U.S. Department of Justice.
The opinions, findings and conclusions or recommendations expressed in this publication/program/exhibition are
those of the author(s) and do not necessarily reflect those of the National Institute of Justice.

National Institute of Justice Evaluation of Applied Biosystems’AmpF{STR®
Forensic Technologies Center of Excellence Identifiler® Plus Amplification Kit
Award No. 2008-MU-MU-K003 23



	Project Information
	Stakeholder Information
	Manufacturer Information
	Evaluation Team
	Evaluation Summary
	Product Specifications
	Photos
	Instrument Setup Comments
	Level of Operator Knowledge (Set per Manufacturer)

	Procedure
	Standards, Controls and Samples Interrogated During Evaluation

	Findings
	Sensitivity
	Alleles above 75 RFUs
	Percentage of Loci with Heterozygosity Greater than 60%
	/Heterozygosity
	Number of Loci in the Triplicate Data Set with Heterozygosity below 60%
	/

	Amplification Artifacts
	1:5 Mixture PowerPlex® 16 HS 30 cycles (1 ng/µl)
	1:5 mixture Identifiler® Plus 29 cycles (0.5 ng/µl)
	1:5 Mixture MiniFilerTM (0.25 ng/µl)

	/
	Baseline Noise
	Stochastic Threshold PowerPlex® 16 HS(28, 30, 32 cycles)
	Stochastic Threshold PowerPlex® 16 HS (28 cycles) – zoomed in
	Stochastic Threshold PowerPlex® 16 HS (30 cycles) – zoomed in
	Stochastic Threshold PowerPlex® 16 HS (32 cycles) – zoomed in
	Stochastic Threshold  Identifiler® and Identifiler® Plus (28 and 29 cycles)
	Heterozygosity versus RFU values Identifiler® Plus (29 cycles), MiniFilerTM (30 cycles), PowerPlex® 16 HS (32 cycles)

	Mixtures
	Summary of Select Kits

	Conclusions
	Areas for Improvement
	Limitations
	Training Requirements
	Health and Safety Issues



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice





