SDPD Forensic Science Section — Forensic Biology Unit December 17, 2010

Validation of the AmpF¢STR® Identifiler® Plus PCR Amplification Kit from Applied
Biosystems

Validation Summary

Introduction

The AmpFESTR™ Identifiler® Plus (ID Plus) PCR Amplification Kit from Applied Biosystems is
a multiplex DNA typing kit that amplifies the 13 core CODIS STR loci (D8S1179, D21S11,
D78820, CSF1PO, D3S1358, THO1, D16S539, vWA, TPOX, D18S51, D5S818, and FGA), two
additional STR loci (D2S1338 and D19S433), and a sex determining locus (Amelogenin). These
are the same loci that the AmpFESTR® Identifiler® kit amplifies and the primer sequences are
identical. The ID Plus kit has been optimized in an effort to overcome inhibition, increase
sensitivity, increase efficiency, and reduce artifacts. This is accomplished via optimization of the
master mix formulation, PCR cycling conditions, reduction in amplification time, cleaner
baselines, and improved balance within a locus and between loci.

The following validation experiments were designed to assess the performance of ID Plus:
Baseline, Sensitivity, Stutter, Concordance, Peak Height, Stochastic, Mixture, Challenged
Samples, Increased Injection Time, Contamination Assessment, Reproducibility, and Precision.

Baseline Study

The baseline study established the detection threshold. Blanks and samples containing DNA
were amplified for both 28 and 29 cycles and capillary electrophoresis was performed on all
3130 instruments. The baseline noise was evaluated for each dye channel and for the entire
profile. For all sample types, amplification cycles, 3130 instruments, and dye channels the
baseline mean peak height + 10 standard deviations was less than 30 RFU. Therefore, 30 RFU
was determined to be an appropriate value to use as the detection threshold.

Spectral pull-up was observed when using a 30 RFU detection threshold. If spectral
inadequacies prove continually problematic it may be necessary to slightly increase the detection
threshold.

Sensitivity Study

The sensitivity study determined the limit of detection for complete profiles and optimal DNA
input range. Full DNA profiles were obtained down to ~300 pg. Partial DNA profiles were
observed down to the minimal input tested (~50 pg). The optimal DNA input range is between
1.5 ng and 2.0 ng as profiles in this range demonstrated the most desirable peak heights and peak
height ratios.
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Stutter Study

The levels of n-4 stutter were evaluated for known samples amplified within the optimal DNA
input range. The mean stutter + 3 standard deviations was compared to the GMID-X marker
specific stutter filters. These values were comparable demonstrating that the GMID-X filters are
sufficient for filtering out the vast majority of stutter without being too high.

Stutter peaks may occasionally exceed the GMID-X filters. If this occurs and there is sufficient
indication that the peak truly is stutter the allele call may be manually edited.

Concordance Study
Known samples previously typed with the Identifiler kit were re-analyzed with ID Plus. Twenty
known profiles were 100% concordant between the kits for a total of 584 concordant alleles.

Since the Identifiler and ID Plus kits utilize the same STR loci with the same primer sequences it
is expected that results obtained with both kits are fully concordant.

Peak Height Study

Samples amplified within the optimal DNA input range with ID Plus demonstrated good inter
and intra-locus balance. Robust samples can be expected to routinely generate peak height ratios
of greater than 80% with imbalance occasionally reaching as low as 60%. As expected, samples
amplified with DNA input amounts below this range will begin to show imbalance. As input
amounts approach the stochastic range peak height ratios of less than 30% may be observed.

Peak height balance between loci has been greatly improved with ID Plus compared to
Identifiler.

Stochastic Study

Known samples were amplified with ID Plus using a low level of input DNA in an effort to
generate DNA profiles that straddle the 30 RFU detection threshold. Peak heights as tall as 177
RFU were observed at known heterozygous loci where one peak was detected and the sister
allele dropped below the 30 RFU detection threshold. When a single peak reaches above 200
RFU it can reliably be assumed that this represents a true homozygote. Below 200 RFU drop-
out is a possibility. It is also possible that peaks in this range will have a sister allele that cannot
even be distinguished from the baseline noise, therefore, so-called “blips™ are not always
expected to be visually detectable. Extreme peak height imbalance (observed as low as 21.3%)
is also possible for samples in this range.

Mixture Study
Robust and low level two, three, and four person mixtures were prepared in various ratios. The
goal was to re-create the mixture study previously performed with the Identifiler kit (see
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“Summary of the SDPD Mixture Study™) with the addition of low level mixtures. The 200 RFU
stochastic threshold was verified to be appropriate for use with mixtures. The current guidelines
for Identifiler with regards to determining whether or not a mixture is balanced and for
designating major/minor contributor alleles were shown to be appropriate for robust mixture data
obtained with ID Plus. When the tallest peak at a locus is less than 350 RFU these guidelines no
longer apply as extreme imbalance (less than 33%) can be observed at these levels.

The data also shows that an individual’s percent contribution to a mixture can fluctuate to a small
degree across loci but in general remains fairly consistent throughout the entire profile. Factors
such as stutter, stacking, and peak imbalance can complicate the determination of percent
contribution to a mixture.

Challenged Samples Study

Challenging adjudicated casework and mock casework samples previously analyzed with the
Identifiler and Minifiler kits were re-analyzed with ID Plus. The ID Plus results were typically
equal to or superior than the Identifiler kit with regards to quantity of genetic information
obtained and quality of the DNA profile. At least a partial profile was obtained from all samples
analyzed with ID Plus.

Increased Injection Time Study

Samples in the stochastic range were re-injected with 7 and 10 second injection times in order to
increase the amount of signal detected. The average increases in peak heights were ~1.35 and
1.83 times compared with that of the 5 second injection, respectively. These increases did not
appear to be locus dependent.

Increasing injection time showed that it is necessary to increase the stochastic threshold
proportionally. Stochastic thresholds of 280 and 400 RFU are recommend for 7 and 10 second
injection times respectively. The data from this study shows that the detection threshold of 30
RFU does not need to be adjusted for increased injection times. In all instances peak heights
increased and the number of alleles detected either increased or remained the same (but never
decreased) when injection time was increased.

Contamination Assessment Study

No extraneous DNA was detected in any of the amplification blanks over the course of this
validation. One sample from the Stochastic Study had a single extra DNA peak detected. No
other known samples had extraneous DNA detected. The occurrence of this single peak is
sample specific and not systemic.

Identifiler Plus Validation Summary Page 3



Contamination is not an inherent problem associated with the ID Plus kit. QC of new kits and

amplification controls will serve as ongoing verification that contamination is not an issue with
ID Plus.

Reproducibility Study

The 9947A positive control and many known samples were amplified multiple times over the
course of this validation. The results for these samples were always consistent between
amplifications. Therefore, DNA typing results obtained using ID Plus have proven to be
reproducible.

Precision Study

Precision was assessed by examining the variability of the 250 base pair peak of the GSS500
internal size standard. The standard deviation of this peak for 62 samples was 0.0427 base pairs.
Although precision is more closely associated with the capillary electrophoresis instrument than
the DNA typing kit this data confirms that ID Plus demonstrates acceptable levels of precision.

Conclusions

The AmpFESTR" Identifiler” Plus (ID Plus) PCR Amplification Kit from Applied Biosystems
has undergone extensive internal validation studies in accordance with the SWGDAM guidelines
and DAB requirements. The kit has been validated for 28 amplification cycles using manual set
up as well as automated set up on the Qiagen Universal. The kit is therefore approved for use in
DNA casework in the SDPD Forensic Biology Unit.
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SDPD Forensic Science Section — Forensic Biology Unit

Validation of the AmpF¢STR® Identifiler® Plus PCR Amplification Kit from Applied
Biosystems

Baseline Study

Purpose
The goal of this study is to empirically determine the peak amplitude threshold that allows for
reliable interpretation of AmpF(STR® Identifiler® Plus PCR Amplification Kit (ID Plus) data.

Materials and Methods

Sensitivity Study Samples

Two employee reference samples and the 9947A positive control were amplified at variable
input volumes along with corresponding blanks for both 28 and 29 cycles using ID Plus.
Capillary electrophoresis was performed on “3130B” and the resultant data was analyzed in
GMID-X with a detection threshold of 1 RFU. Alleles corresponding to the genotypes of known
contributors and the associated stutter peaks were ignored and the baseline was evaluated.

Instrument Comparison

Three TE amplification blanks were amplified for both 28 and 29 cycles using ID Plus.

Capillary electrophoresis was performed on “3130A”, “3130B”, and “3130C” and the resultant
data was analyzed in GMID-X with a detection threshold of 1 RFU. The baseline was evaluated.

Results and Discussion

Sensitivity Study Samples

Summary statistics were generated for the baseline of only the blanks as well as all samples at
both 28 and 29 cycles (Table 1). The data indicates that blanks have similar baseline levels as
samples containing DNA.

Table 1: Mean peak heights (RFU) and standard deviation separated by dye channel (red, green, yellow, red) and combined (white).

o 28 CYCLES 29 CYCLES
Description | iean (M) | Std. Dev. (SD) | M+3SD | M+10SD | Mean (M) | Std.Dev.(SD) | M+3sD | M+10SD
3.87 197 9.78 | 23.56 4.21 2.15 10.66 | 25.71
Sensitivity
studyBlanks | 88t [l TapFT s [Uaz#s |0 Eds T Tase | rer || a6
(31308) : 9.53 1079 | 23.96

201 1013 | 2419 | 443 | 217 | 1093 | 26.09

Sensitivity
SudyAl  FEEISE | 948 | 740 ) @i ] wen . A | 850 | 1963 |

Samples pdlad] L i o i i = . 0 ) 23
(31308) 5.07 1.76 | 10.36 22.70 5.34 2013 1.7 26.61 |
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Instrument Comparison

Summary statistics were generated for the baseline at both 28 and 29 cycles for each instrument
(Table 2). There is variability in the baseline between capillary electrophoresis instruments. The
baseline for “3130A” is lowest, followed by “3130B”, and “3130C” has the highest baseline.
This trend corresponds to the sensitivity of the instruments as demonstrated in previous studies.

Table 2: Mean peak heights (RFU) and standard deviation separated by dye channel (red, green, yellow, red) and combined (white).

s 28 CYCLES 29 CYCLES
B Mean (M) | Std.Dev.(SD) | M+3SD | M+10SD | Mean (M) | Std.Dev.(SD) | M+3SD | M+105D
315 158 788 | 18.91 332 1.70 842 | 2033
Blanks (3130A)
Blanks (31308)
Blanks (3130C)

The mean baseline does demonstrate differences between dye channels (Figure 1). In all

instances the mean baseline increased down the electropherogram (6-FAM < VIC < NED <

PET).

Figure 1: Baseline of TE amplification blank at 28 cycles on "3130A".
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There does not appear to be a clear trend in baseline differences for samples amplified at 28
cycles versus 29 cycles.

A comparison of the baseline noise from amplification blanks with Identifiler and ID Plus clearly
demonstrates that the ID Plus baseline is cleaner (Figures 2 and 3).
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Figure 2: Identifiler amplification blank. Figure 3: Identifiler Plus amplification blank.

Conclusions

The highest baseline mean peak height + 10 standard deviations observed was 26.61 for the NED
dye channel using all of the “Sensitivity Study” samples amplified for 29 cycles. Based on the
observed means + 10 standard deviations a peak amplitude threshold of 30 RFU is appropriate
for both 28 and 29 cycles and will be utilized in the ID Plus validation experiments.

An issue with this detection threshold was elucidated during analysis of the “Sensitivity Study”
samples at 30 RFU. On occasion the spectral calibration is insufficient to resolve the dyes at this
level resulting in “spectral pull-up” detected above 30 RFU (Figure 4). The occurrence of pull-
up and the level at which it occurs was further examined (Figure 5 and Table 3). Green pulling
up into yellow was the main type of pull-up observed. Pull-up in the other dye channels was
much less common and occurred mainly when samples were overamplified. It is possible that
the pull-up is a result of an inadequate spectral calibration used during validation and may be
reduced with an improved spectral calibration. However, if an improved spectral calibration
does not resolve the issue it may be necessary to raise the detection threshold slightly in order to
compensate for spectral inadequacies.
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Figure 4: Pull-up peak observed in green at 40 RFU from 13 allele at D8.
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Figure 5: The number of times each type of pull-up was observed during validation of ID Plus.
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Table 3: The level at which each type of pull-up occurred during validation of ID Plus
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SDPD Forensic Science Section — Forensic Biology Unit

Validation of the AmpF¢STR" Identifiler® Plus PCR Amplification Kit from Applied
Biosystems

Sensitivity Study

Purpose

The goal of this study is to determine the detection limit and optimal DNA input range of the
AmpF{STR™ Identifiler® Plus PCR Amplification Kit (ID Plus).

Materials and Methods

Two employee reference samples and the 9947A positive control were amplified at variable
input volumes for both 28 and 29 cycles using ID Plus. Capillary electrophoresis was performed
on “3130B” and the resultant data was analyzed in GMID-X with a detection threshold of 30
RFU.

Results and Discussion

At 28 and 29 cycles full DNA profiles were obtained down to ~330 pg for 48-RL and ~340 pg
for 61-KM based on the Quantifiler Human results (Table 1). At 28 cycles a full DNA profile
was obtained down to ~130 pg for 9947A and down to ~60 pg at 29 cycles based on the
Quantifiler Human results.

Table 1: Identifiler Plus sensitivity study data summary. The inputs outlined in red represent the optimal range.

28 CYCLES
Sample Name | Targetinput [ng) i\ctual. Jopit foa) = || Achie) !f".)m {ng) - Qcies .Nléﬂ_ S amﬁ =
Quantifiler Human Quantifiler Duo Expected N Total REU SR Total RFU
0.05 008 0.5 T 778 g 1700
.10 0.11 0.10 . 1569 8 1438
0.30 0.53 0.29 ] 4385 B 124327
0.80 0.88 0.78 3 17664 o) 31254
48-AL 100 1:10 0.97 29 29 19291 ) 40857
1.50 154 136 18 208158 9 SE7LS
2.00 2.20 184 29 =355 29 JEIBL
3.00 3.30 2.91 3 61710 n/a n/m
5,00 550 3.85 i) 1152‘2? nia n'a
£.05 0.06 o0 ig 895 L] E55
0,10 a o.08 25 2258 = 1766
0.30 034 0.27 = 5211 = B5:C
0,80 081 0.71 23 12784 FE] 25785
B1-KM L0 114 c.88 28 ] 18028 P 35503
1.50 1.6C 1.24 23414 25 53058
2.00 138 178 X 39530 9 659558
— 3.00 342 2.66 588507 nia n/a
= s% R = YT -
s 505 o = 3% , =% 5334
0.10 018 0.25 £ ATED 10204
5% G3s o = Ty : FTra
0.80 1.02 .87 40234 75274
99474 1.00 128 2.46 E I | 37114 6 BSSE3
1,50 182 388 8 51186 88198
Fr 256 =y = 7767 35 =
3.00 384 7.38 26 85843 n/a n'a
Y sA0. 1230 E 108205 a2 v
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Conclusions

The detection limit for full DNA profiles is ~300 pg. Partial DNA profiles were observed down
to the minimal input tested (~50 pg). The optimal input range is between 1.5 ng and 2.0 ng of
total DNA. Profiles in this range demonstrated the most desirable peak heights and peak height
ratios.
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SDPD Forensic Science Section — Forensic Biology Unit

Validation of the AmpFﬂSTR® Identifiler® Plus PCR Amplification Kit from Applied
Biosystems

Stutter Study

Purpose

The goal of this study is to evaluate the levels of n-4 stutter that are observed with the
AmthSTR® Identifiler® Plus PCR Amplification Kit (ID Plus).

Materials and Methods

Twenty employee reference samples were amplified at quantities within the optimal input range
for 28 cycles using ID Plus. Capillary electrophoresis was performed and the resultant data was
analyzed in GMID-X with a detection threshold of 1 RFU and the marker specific stutter ratio
filters turned off. The employee reference samples were chosen in effort to maximize allele
variation.

Results and Discussion

Summary statistics were generated for the experimentally derived stutter percentages (Table 1).
The amount of stutter is marker dependent as well as allele dependent (Figures 1 to 15). Larger
alleles typically exhibit the highest stutter peaks. The only stutter observed above the GMID-X
marker specific stutter ratio filter was for a 16.2 allele at D19S433 (Figure 16).

Table 1: Summary statistics for the Identifiler Plus stutter study.
STUTTER PERCENTAGE
Std. Dev.

=N T

LOCUS

Avg.+35.D. | GMID-X _

== =

: 7. 1.35 43 12.27
THO1 1.07 327 2.14 0.76 4.44 4.08
D13 152 8.46 4.83 1.59 9.59 9.93
D16 2.31 7.78 551 1.37 9.64 10.39

D2 4.09 10.87 7.37 1.30 11.28 12.44
D19 4.58 12.14 6.64 1.62 11.51 11.21
VWA 2.19 10.56 6.70 1.88 12.33 12.45
TPOX 1.56 5.24 3.15 1.02 6.21 6.38
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Figures 1 to 15: Observed allele specific stutter percentages.
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Figure 16: The 15.2 allele is elevated stutter from the 16.2 allele at D19. The stutter is 12.14% and the GMID-X filter is 11.21%.

Conclusions

The GeneMapper ID-X pre-defined marker specific stutter ratios are capable of filtering out the
vast majority of observed n-4 stutter peaks without being excessively high. As expected a stutter
peak may occasionally exceed the filter by a small percentage, however, this occurrence is rare
and these peaks can be manually edited if there is sufficient evidence suggesting that the peak is
truly stutter.

e —
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SDPD Forensic Science Section — Forensic Biology Unit

Validation of the AmpFéSTR® Identifiler” Plus PCR Amplification Kit from Applied
Biosystems

Peak Height Study

Purpose

The goal of this study is to evaluate the inter and intra-locus balance by examining peak heights
and peak height ratios observed with the AmpFéS'I‘R® Identifiler® Plus PCR Amplification Kit
(ID Plus).

Materials and Methods

Optimal Range

Twenty employee reference samples were amplified at quantities within the optimal DNA input
range (~1.5 to 2.0 ng) for 28 cycles using ID Plus. Capillary electrophoresis was performed with
triplicate injections and the resultant data was analyzed in GMID-X.

Sub-Optimal Range

Three employee reference samples were amplified at multiple quantities below the optimal DNA
input range (~200, 400, 600, and 800 pg) for 28 cycles using ID Plus. Capillary electrophoresis
was performed and the resultant data was analyzed in GMID-X.

Results and Discussion

Optimal Range

The total average peak height ratio for samples in the optimal DNA input range was 88.0%
(Figure 1 and Table 1). The average peak height ratio did not vary substantially between loci or
dye channels. The minimum peak height ratio observed was 61.3%, however, more than 84% of
all peak height ratios observed were greater than 80%. Additionally, the number of repeat units
between sister alleles at heterozygous loci did not appear to have much of an impact on the peak
height ratio between those alleles.
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PEAK HEIGHT RATIOS

100%
o —F— 4 ———-J——-—u— = = I}
| |
80%
¥ LI »
i . = E - CE.
i ] ]
85% L o ¥
80%
7%
70%
: 2 5§28 ¥ 8 & F § B 2§ 8 Bog€ gy
: g 8 3 g - & £ g B = & 4 : 4
8 = L " a a a8 a a = L

Figure 1: Average peak height ratios with standard deviation bars for samples amplified within the optimal DNA input range with ID Plus separated by
locus and dye channel,

Table 1: Summary statistics table for peak height ratio/peak height study of samples amplified within the optimal DNA input range with ID Plus.

Marker/Dye | S-FAM D21S11 | DFSBI0| CSFIPO| WMIC |pasizss| THOL |pazssy; p2si33s| MED ©Disssz:
Avg PH Ratio | B7.5% | 87.3% | E5.5: | 56 | 500 | gees | 55t | 5205 | 850% | oo | 85w | sesm  msen
StdDev | B | 7.7% | 9% | 5% | GEe | 73 | 5%% | 45 | Sk | 95% | B2 | BEw  7.0%
Max PH Ratio | 100,08 | 98 7% | 100.0% | 555 | SBEs | 1000 | 57.1% | =o5% | 550 | 1000%| oo%: | 8E% e
Miin PH Ratio | B47% | 54.7% | £5.% | £7.5% | 753% | 657 | 77.0% | Bo5% | 75.0% | &% 5| B13m TAe
# Hetero Loci | 216 5 57 o = 2% 28 = £ = s i 1
) 3 3 & 7 o B ] E 0 & 3 B g
796 | 55h | 109 | 1% | O0m | 6% | 00s | 00 | 00 | 25w | 53% | a3 O0%
70-8086 B 3 2 5 3 5 [+ 3 3 2 2B 5
200 | S | 2L | soe | 16| 9% | 204w | O | 3% | &3% | 211% | 13em  ses
= = ) = E = 58 & o] z = x 2 o)
3io% | sad | pedw | 3iem | Jadw | 3oa% | 3ade | chom | Sew | e | aaim | moenm  mun
oo LB 3 | # [ 2 | S| [ v | | 8| x| 83 =
55% | sas | a1 | 250 | Gevw | 4n.0e | e | veoms | 3vom | Zive | 3iew | man =i
AvEPH | MeE | 1% | A | =7 | @6 | e | w0 | e | e | 0e | & | Bs 7
StdDevPH | 3880 385 | 268 | 248 | = | 3o | 3¢ | == | =y | s | s | 3 get
Max PH EQ | Jea> | 1730 | 151 | 1807 | 230 | 0 | 296 | ooss | ew | mss | e e
MinPH | 385 | 7e> | a5s | Sas | s | 3 | e | e | mes | e | 3= | % 5m EET
[ o (8] 2 3 3 5 3 ] | R e e BE e e o e wE e
Diff{Repeat] | 050 | Gb7 | 100 | 133 | 150 | 200 | 250 | 267 | 300 | 350 | 367 | 400 450 | 500 | 600 | 650 | 700 | &00 | 1000
F Ocaurences | & 3 = 1 T 3 2 g o 2 3 = 2 0 7 1 4 1 L
N i B 34 3 = = 5 = | = 5 7 = € T = 3 = 3 3
AvE PHRatio | SO.Cfs | S175 | E7.7% | S00% | S15% | SO0 | ot | S3.5% | £7.5% | So.0% | 55.0% | E3A% S0.3% | BLE% | 735 | SiEe | 325w | 635w | Snin
StaDer | 23% | 658 | 83w | o | zoe | e | anems| aeme | B | 3ok | ame | 2 17w | ssw | e s | e | 1mw | o
MaxPH Rato | 57.5% | S5.5% | 100.0% | B40% | S64% | S5.8% | 10008 | Sogh | S50 | GGk | G40 | GEU%  G00% | BAGw | 0% | S3.4% | 977w | 647w | SiEw
Min PHRatio | 5265 | 8415 | 6475 | B34 | Gooee | 730 | jece | Srow | 633 | oot | g6 | Eobw ece | eoow | Gete | o | Boses | Giawm | ceen

Peak height balance between loci has been greatly improved with the Identifiler Plus kit when
compared to Identifiler (Figures 2 and 3). The blue (6-FAM) and green (VIC) dye channels are
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still somewhat more robust than the yellow (NED) and red (PET) dye channels. Peak heights at
the smaller loci are also somewhat more robust than those at larger loci with the ID Plus kit.
Although the former trend was believed to also be true for the Identifiler kit, Figure 2 suggests
that this is not the case by demonstrating that peak heights were less closely linked to locus size.
The overall average peak height per allele with ID Plus was 1,014 RFU for samples amplified
within the optimal DNA input range.
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Figure 2: Average peak height (RFU) per allele with Identifiler Plus. Figure 3: Average peak height (RFU) per allele with Identifiler.
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Sub-Optimal Range

Samples amplified with quantities below the optimal DNA input range demonstrate more peak
height imbalance than those within the optimal range (Table 2). While the majority of peak
height ratios observed were still greater than 60%, there were a number of ratios observed below
this. The lower the input DNA amount the greater the imbalance became. One heterozygous
locus demonstrated a peak height ratio of as low as 28.8% when only 203 pg of input DNA was

amplified (Figure 4).
Table 2: Summary statistics table for peak height ratios of samples amplified below the optimal DNA input range with 1D Plus,
PH Ratio 200 pg 400 pg 600 pg 800 pg
(%) Count | Percent | Count | Percent | Count | Percent | Count | Percent
0-10 [z} 0.00 0 | 0.00 0 0.00 0 0.00
10-20 0 0.00 o | ooo [ o | 000 | 0 | 000 |
20-30 1 278 0 | o000 0 0.00 0 0.00
30-30 2 5.56 0 0.00 2 5.00 a 0.00
40-50 3 8.33 2 5.00 1 2.50 2 5.00
50-80 3 8.33 8 15.00 1 2.50 2 5.00
80-70 3 833 3 7.50 ¥ i 17.50 5 12.50
70-80 10 27.78 11 27.50 12 30.00 5 12.50
80-90 5 16,67 11 27.50 10 25.00 15 37.50
30-100 8 22.22 7 17.50 7 17.50 11 27.50
Total 36 100.00 40 100.00 40 100.00 40 100.00
Min 28.76 4132 32.92 4737
Max 98.84 98.51 100.00 99.80
Avg 72.50 76.42 76.25 80.64
Std Dev 19.32 14.67 15.55 13.89
= s =
¥ - - -._;m‘_gi:—_'=_ e
2k ne i i 2 i
202 pg L
28.8%
o I _#‘L s B = W
153 |.ﬂ

Figure 4: Electropherogram displaying the effect of decreasing input DNA amount on peak height ratios.
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Conclusions

Samples amplified within the optimal DNA input range with ID Plus demonstrated good inter
and intra-locus balance. Robust samples can be expected to routinely generate peak height ratios
of greater than 80% with imbalance occasionally reaching as low as 60%. The previously
determined optimal DNA input range of ~1.5 to 2.0 ng has been verified to be appropriate since
samples within this range produced peak heights of ~1,000 RFU per allele on average. As
expected, samples amplified with DNA input amounts below this range will begin to show more
imbalance. As input amounts approach the stochastic range peak height ratios of less than 30%
may be observed, therefore, low level samples should be interpreted with caution. Peak height
ratios in these low level samples were further explored by correlating the peak height ratio with
the height of the tallest peak for all single source samples from the ID Plus validation (Table 3
and Figure 5).

Table 3: Peak height ratios separated by the height of the tallest peak for all single source heterozygotes from the ID Plus validation.
Min. Ratio | Max. Ratio | Avg. Ratio | Std. Dev.
100.00 71.94 16.81
100.00 66.97 18.92

99.52 68.89 20.64

3 100 21.5 96.53 73.93 20.11
400-500 ‘ 99.56 83.61 1241

500-600 : 100.00 87.15 10.83
600-700 : 98.23 88.25 8.25
700-800 : 100.00 89.35 8.52
800-900 : 89.77 86.52 9.12
900-1000 . 99.59 86.91 8.04

1000+ ; 99.93 88.10 7.40

e —
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Figure 5: Plot of peak height ratio versus height of tallest allele for all single source heterozygotes from the ID Plus validation. Samples
with peak heights greater than 2000 RFU are not shown.
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SDPD Forensic Science Section — Forensic Biology Unit

Validation of the AmpF¢STR" Identifiler” Plus PCR Amplification Kit from Applied
Biosystems

Concordance Study

Purpose

The goal of this study is to verify that DNA typing results obtained with the AmpF/STR®
Identifiler” Plus PCR Amplification Kit (ID Plus) are concordant with those obtained with the
Identifiler kit.

Materials and Methods

Twenty employee reference samples were amplified at quantities within the optimal input range
for 28 cycles using ID Plus. Capillary electrophoresis was performed and the resultant data was
analyzed in GMID-X. The employee reference samples were previously amplified and typed
using Identifiler. The results of the two kits were compared.

Results and Discussion

The genotypes obtained following ID Plus amplification of twenty employee reference samples
were 100% concordant with the genotypes previously obtained using Identifiler. A total of 584
concordant alleles were observed.

Conclusions

DNA typing results obtained using ID Plus are fully concordant with those obtained using
Identifiler. This confirms the expected results due to the fact that ID Plus uses the same primer
sequences as the earlier generation Identifiler kit.

e
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SDPD Forensic Science Section — Forensic Biology Unit

Validation of the AmpFCSTR® Identifiler™ Plus PCR Amplification Kit from Applied
Biosystems

Stochastic Study

Purpose
The goal of this study is to determine the appropriate stochastic threshold for the AmpF{STR™
Identifiler® Plus PCR Amplification Kit (ID Plus) and evaluate profiles in the stochastic range.

Materials and Methods

Six employee reference samples were amplified for 28 cycles using ID Plus at multiple low level
DNA inputs (~50, 90, and 140 pg) in an effort to generate profiles that straddle the 30 RFU
detection threshold. Capillary electrophoresis was performed with triplicate injections and the
resultant data was analyzed in GMID-X using both a 30 RFU and 10 RFU detection threshold.

Results and Discussion

When allelic dropout was observed at known heterozygous loci with a 30 RFU detection
threshold the average height of the single detected peak was ~60 RFU (Table 1).
Approximately 5% of the time the detected peak reached 100 RFU or more. The tallest peak
detected was 177 RFU when there was known to be allelic dropout of the sister peak (Figure 1).

Table 1: Summary of allelic dropout data utilizing both a 30 RFU and 10 RFU detection threshold.

Known heterozygous locl where & single allele peak
was detected above the analysis threshold with
alielic dropout of the sister peak.
T r——
l 30 RFU Threshold | 10 RFU Threshold
I i ] % ' | %
10-20 29 38.16
2030 v T Tue
[ 3040 | s6 [3001 | s | 108
40-50 15 18.87 3 789
so60 [ 15 | 806 | 6 | 785
50-70 2 | 183 1 132
70-80 24 12.90 7 971
B090 | 16 | 860 | 4 | 526 |
%0100 | & 430 | 0 0.00
w0110| 3 161 | 1 132
110120 1 055 |
(120130 ¢ 000 |
130140 © 000
| 140-150 | 1 0.54 n/a
150160 2 108
150170 | 2 1.08
170-180 i 058
Tolal 186 300.00 76 | 10000
SUMMARY
Wir 30 10
Max 77 100
Avg ET] 3538
so | 2781 2398
ufmI 152.78 106.73
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Figure 1: The 7 allele at THO1 with a peak height of 177 RFU was the tallest peak observed for which the known sister allele was below 30 RFU.

The data was also analyzed with a 10 RFU detection threshold because data less than 10 RFU is
not expected to be visually discernible from baseline noise. When this was done there were
multiple instances where a single allele peak would be detected with a peak height greater than
30 RFU and the known sister peak was less than 10 RFU and therefore visually indistinguishable
from the baseline. The tallest peak observed with the sister allele below 10 RFU was 100 RFU
(Figure 2).

5 0281338 i

- 306 318 330 342 354 366

80— :

60—

¥ n

40 [

20- / ‘I
e FLSEETENNE VY | T SN YDt TV T O o : A= e mniha i en A |

100 25 allele is indistinguishable
from baseline noise

Figure 2: The 18 allele at D251338 with a peak height of 100 RFU was the tallest peak observed for which the known sister allele was below 10 RFUL.

Peak height ratios were also calculated for heterozygous loci where both alleles were above the
30 RFU detection threshold in order to further investigate the behavior of samples within the

Identifiler Plus Stochastic Study Page 2



stochastic range (Table 2). Samples at this low level demonstrated peak height ratios of greater
than 60% nearly 70% of the time. A peak height ratio of as low as 21.3% was observed (Figure
3

Table 2: Peak height ratio data from the ID Plus stochastic study.

Summary of peak
height ratio results
from the identifiler

Plus stochastic study

at 30 RFU.
Ratio %
20-30 1.86
30-40 487

40-50 11.14
30-60 13.46
60-70 17.40
70-80 17.87
80-90 22.04
90-100 11.37

Total 100

MIN 21.29
MAX 100.00
AVG 68.90

| sTDDEV | 18.07

= i, N WA

114 126 138 150 62 74

240 -
206~
160~
120;
80 .

40

13 14
2863 58

PH Ratio =21.3%

Figure 3: Peak height ratios as low as 21.3% were observed for samples in the 1D Plus stochastic study.

The DNA profiles generated with the 30 RFU detection threshold were examined for
completeness in order to supplement the previously completed Sensitivity Study (Table 3). Full

e —
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profiles were obtained at ~140 pg in half of the samples. Partial profiles were obtained at ~90 pg
and ~50 pg.

Table 3: Alleles detected are presented for comparison to the expected number of alleles obtained during the ID Plus stochastic study,

Summary of sensitivity results from the identifiler Plus stochastic study et 30 RFU.
| Sample | Target {pg) | QH (ng) | QD (ng) | Expected | Inj. #1 | Inj. 42 | Inj-#3 | In]. 44
50 0.051 £.043 9 4 8 nfa
14 90 0.050 | 0076 29 20 2 | 20 nfa
| [ 190 [ 0139 | o117 26 | 21 | 26 | 26
50 0.048 | 0.032 19 18 17 n/a
al 90 0.030 | 0074 27 23 23 23 nfa
| 140 0.138 | 0113 27 27 27 n/a
50 0.050 | 0.044 | 17 14 13 n/a
a8 90 0.080 | 0.079 28 27 27 25 nfa
140 0143 | 0.126 24 25 23 nfa
50 0.050 | 0.055 18 16 18 nfa
52 a0 0.087 | 0.097 29 19 19 20 nfa
140 0.141 | 0.156 29 29 29 n/a
50 0.051 | ©0.051 B 8 8 nfa
67 90 0.089 | 0.090 27 | 17 16 14 n/a
140 0.140 | 0.141 25 24 24 | nfa
| 50 0.049 | 0.078 19 19 19 nfa
80 | 90 0.0%0 | 0.144 26 24 24 24 n/a
| 140 0139 | 0222 26 26 26 nfa

Conclusions

A stochastic threshold of 200 RFU is suitable for use with ID Plus. A single allele detected
above 200 RFU in an apparent single source profile can reliably be considered a homozygote. If
a single allele is detected between 30 and 200 RFU then it is possible the sister allele of a
heterozygote has dropped below the detection threshold.

The absence of visual evidence of an allele peak below the 30 RFU threshold (so-called “blips™)
is not sufficient to assume that no data is missing. Analysts should not attempt to look below the
detection threshold due to the unreliability of this low level data.

Conclusions from the previously completed Peak Height and Sensitivity Studies are upheld by
the data generated in this Stochastic Study.
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SDPD Forensic Science Section — Forensic Biology Unit

Validation of the AmpFi (STR® Identifiler® Plus PCR Amplification Kit from Applied

Biosystems

Mixture Study

Purpose

The goal of this study is to evaluate simple and complex DNA mixtures in order to determine the

appropriate garameters for interpreting mixtures resulting from amplification with the
Identifiler” Plus PCR Amplification Kit (ID Plus).

AmpF{STR

Materials and Methods

Two, three, and four person DNA mixtures were created by combining employee reference
samples in various ratios (Table 1). Robust mixtures as well as low level mixtures were created.
The mixtures were amplified for 28 cycles using ID Plus followed by capillary electrophoresis
and the resultant data was analyzed in GMID-X.

Table 1: Description of samples used in the ID Plus mixture study.

Two Person Mixtures
Ratio Target Low-Level
81 1.6ng:200pg 40005008
5:1 1.5ng:300p8 300pg:60p8
21 1.2ng:6000g 200pg:100p8
: 52 § 900pg:900pg 100pg:100p8
12 500pg:1.2ng 100pg:200p8
13 300pg:1.5ng 60pg:3000g
1:8 200pg:1.6ng 50pgA0008
Three Person Mixtures
Ratio (%) Target Low-Level
23.3:33.3:3232 600pe-50002-600p8 100pg-100pg-100pg
70:20:10 1Ang-400pe-200pg 350pg-100pg-30pg
60:30:10 12ng-600pg-200pg 300pg-150pg-5008
50:40:10 1.0ng-800pg-200pg 250pg-200pg-50pg
50:30:20 1.0ng-600pg-400pg 250pg-150pg-100pg
45:45:10 300 pg-900pg-20008 225pg-225pg-50pg
40:40:20 800pg-800pg-400pg 100pg-100pg-S0pg
35:35:30 700pg-700p2-5000g 70pg-70pg-5008
§0:20:20 1.2ng-400pg-400pg 300pe-100p2-100p2
50:25:25 1.0ng-500p2-500p2 100pg-50pa-50pg
40:30:30 800pg-600p-600pg 200pg-150pg-15008
Four Person Mixtures
Ratio (%) Target Low-Level
25:25:25:25 | 500pg-5000g-500ps-5000g | 100pg-100pg-1000§-1000
60:20:10:10 | 1.2ng-300pg-200pg-200pg | 300pg-100pg-50pg-50pg
50:20:20:10 | 1.0ng-400pg-400pg-200pg | 250pg-100pg-100p8-50p8
70:10:10:10 | 1.4ng-200pe-200pg-200pg |  350pg-50pg-50pg-500g
40:20:20:20 | 800pg-4000g-400ps-2000g | 200ps-100pg-100p2-10008
40:40:15:5 | 800pg-800pg-300pe-1000s | 400pe-200pg-150p8-5008
35:35:20:10 | 700pg-700pg-400pg-200pg | 350p-350pg-200pg-100
40:4C:310:0 | S500pg-800pg-20008-20008 | 2009§-200pg-5008-5008
35:35:25:5 | 700pg-700p0g-500pg-100pg | 350pe-350pg-25008-300¢
30:30:20:20 | 600pg-60002200pe400pe | 150pg-150pg-10008-1000¢
30:30:30:10 | 600pg-6500pe-60002-20008 | 150pe-1500g-1500¢-500¢

Identifiler Plus Mixture Study
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Results and Discussion

The previously determined stochastic threshold of 200 RFU (see “Stochastic Study™) was
evaluated to determine if any unique (without stacking) detected alleles at known heterozygous
loci in mixtures ever exceeded this threshold. The tallest such peak was determined to be 192
RFU (Figure 1). The mixture data was also evaluated to determine the height of the tallest
unique peak for which the sister allele is indistinguishable from the baseline (Figure 2).

8,11
a{ 1
[ 8

B 192 RFU
Figure 1: The 12 allele is 192 RFU and the sister 9 allele has dropped below the detection threshold.

Maximum pure” cosaned for
- e T alise 0t T was 3N

Bl .
77 RFU— 3, 8
Figure 2: The 6 allele is 77 RFU and the sister 9.3 allele is indistinguishable from the baseline.

B
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The mixture guidelines currently in place with respect to designating minor alleles were assessed
for applicability to the ID Plus mixture data. The rules for determining balance (one locus with 5
alleles above 33.3% of the tallest peak and/or 3 loci with 4 alleles within 50% of the tallest peak
denote balance in the mixture between at least two contributors) and for designating minor
alleles (less than 1/3 the height of the tallest peak at a locus for unbalanced mixtures and less
than 10% of the total RFU at a locus for balanced mixtures) proved to be applicable to mixture
data from ID Plus. However, these guidelines breakdown for low level samples. This is
demonstrated by the fact that for low level single source samples peak height ratios can be less
than 33% (Figure 3); therefore, the 1/3 method loses interpretational significance for these
samples. A peak height ratio of less than 33% was observed when peak heights reached as high
as 307 RFU.

PEAK HEIGHT RATIO vs. PEAK HEIGHT OF TALLEST ALLELE

100.00 - L
—.  80.00 : :
2
8 60.00
v |
w® |
2 40,00 T en—
E 3133 . :
20.00 . ST S—
; 0.00 e - S - — AT D

0 300 600 900 1200 1500 1800

Peak Height of Tallest Allele (RFU)

Figure 3: Peak height ratio versus height of tallest allele for all single source heterozygotes from the ID Plus validation. Samples with
peak heights greater than 2000 RFU are not shown.

The mixtures were evaluated to determine if percent contribution remains constant across a
profile for individual contributors. In general it was shown that percent contribution does remain
fairly constant across a profile (see figures labeled 2-1 thru 3-11 at the end of this document).
There is some deviation as expected, however, it is never so extreme as to have an individual
appear to be a minor contributor at some loci and switch to a major contributor at others.
Because of the complicating factors inherent in DNA mixtures (stutter, stacking, peak height
imbalance, etc.) it is difficult to assess percent contribution at all markers. Percent contribution
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can only be assessed where unique alleles are present and sometimes there are complications
even here. This type of analysis requires assumptions with respect to peak height ratios which
can be impossible to achieve (Figure 4).

200

Fa)
13

Figure 4: Electropherogram of the D8S1179 locus of a three person mixture where the known contributor genotypes are displayed in the
upper left corner. The 14 allele is not tall enough to satisfy the necessary assumptions about peak height balance.

Conclusions

Following the release of the SWGDAM guidelines in 2009 a mixture study was performed at the
SDPD using the Identifiler kit (see “Summary of the SDPD Mixture Study™). The ID Plus
mixture study sought to recreate this work with the addition of low level mixtures. For robust
mixtures the findings and conclusions of the Identifiler mixture study have proven to also apply
to mixture data generated using ID Plus. As the Identifiler mixture guidelines largely rely on
peak height ratios within a locus it is not surprising that these guidelines also hold for ID Plus as
both kits have demonstrated similar levels of balance within a locus.

The addition of low level mixtures elucidated the fact that minor alleles cannot be reliably
predicted for such samples. Single source samples had peak height ratios of less than 33% when
the tallest peak was as high as 307 RFU. Therefore, a threshold of 350 RFU will be set below

which minor alleles will not be designated.

The mixture study also shows that an individual’s percent contribution to a mixture will tend to
remain fairly consistent throughout the entire profile. However, there will be some minor

Identifiler Plus Mixture Study Page 4



variation even for robust and pristine mixtures. This variation may be effected by the nature of
evidentiary profiles which often display degradation that may have a greater impact on some
contributors than others. Confounding factors such as stutter, stacking, and assumptions about
peak height ratios can make it difficult to assess an individual’s percent contribution at certain
markers. However, in general one can expect percent contribution to remain fairly constant
thereby supporting the validity of the theory behind the “Total RFU™ model for evaluating the
possibility of allelic drop out for a given contributor (i.e. the loci where the total RFU is higher
than the total RFU of the strongest locus where the individual drops out can be relied upon for
statistical purposes).

Additionally, this study confirms that the previously determined 200 RFU stochastic threshold is
also applicable to DNA mixtures.

e —"
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SDPD Forensic Science Section — Forensic Biology Unit

Validation of the AmpF¢STR® Identifiler® Plus PCR Amplification Kit from Applied
Biosystems

Increased Injection Time Study

Purpose :

The goal of this study is to evaluate the use of extended injection times during capillary
electrophoresis of samples amplified with the AmpF£STR® Identifiler® Plus PCR Amplification
Kit (ID Plus) and to determine the appropriate analysis parameters to use for these samples.

Materials and Methods
One amplification blank containing only TE buffer was amplified for 28 cycles using ID Plus.

Capillary electrophoresis was performed using 5, 7, and 10 second injection times. The resultant
data was analyzed in GMID-X with a 1 RFU detection threshold.

Three employee reference samples were amplified for 28 cycles using ID Plus at two low level
DNA inputs (~50 and 90 pg) in an effort to generate profiles that straddle the 30 RFU detection
threshold. Capillary electrophoresis was performed using 5, 7, and 10 second injection times.

Eight samples previously amplified for 28 cycles using ID Plus as part of the Stochastic Study
were re-prepared for capillary electrophoresis. Capillary electrophoresis was performed with
duplicate injections using 5, 7, and 10 second injection times.

Two samples from the Challenged Samples Study (84b and (3-1)) were amplified for 28 cycles
using ID Plus. Capillary electrophoresis was performed using 5 and 10 second injection times.

Results and Discussion
The baseline noise for the amplification blank was evaluated for the 5, 7, and 10 second injection
(Figure 1). In all instances the average plus 10 standard deviations was less than 30 RFU (Table

1).

Identifiler Plus Increased Injection Time Study Page 1
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Figure 1: Electropherograms for amplification blank injected for 5, 7, and 10 seconds respectively.

Table 1: Baseline levels for amplification blank at three different injection times.

In.]ection Average Staljlda.rd Avg + 35D Avg + 10SD
Time (s) (RFU) Deviation
5 5.30 1.94 11.12 24.72
7 5.42 1.99 11.41 25.37
10 5.52 2.24 12.25 27.94

The increase in signal intensity for all samples containing DNA was examined by comparing the
peak heights of alleles which were detected at all three injection times (Table 2 and Figure 2).
This data was further evaluated to determine whether or not the increase in peak heights is
marker specific (Figures 3 and 4).

Table 2: Fold increase in peak height for samples injected for 7 and 10 seconds versus the standard 5 second injection time. In a perfect
system the fold increase for the 7 second injection versus the 5 second injection would be 1.4 and for the 10 second injection would be 2.0.

Peak Height Increase

Injection Time (s) S—— — .
Average | Standard Deviation | Minimum | Maximum

7 1.349 0.111 1.086 | 1604
10 1.833 0.164 1129 | 2.206
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Figure 2: Electropherograms showing the green (VIC) dye channel of the same sample injected for 5, 7, and 10 seconds respectively.

Peak Height Increase (5s to 7s) vs. Locus
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Figure 3: Peak height increase at each locus when going from a 5 to 7 second injection.
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Peak Height Increase (5s to 10s) vs. Locus
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Figure 4: Peak height increase at each locus when going from a 5 to 10 second injection.

In all instances the number of alleles detected either increased or remained the same as injection
time increased (Table 3).

Table 3: Comparison of alleles detected at three different injection times.

Input Number of Alleles
ID | DNA Injection Time (s)

~ Expected

(“pg) 5 7 10
14-15 | 50 29 2 3 8
14-35 | 90 29 3 - 8
48-RL| 140 28 25|25]27] 26| 28] 28
52-KK| 50 29 19 17| 19] 10|21 21
67-FH| 50 27 9| 8|14f12]19]18
67-FH| 50 27 2 5 10
67-FH| 90 27 18]15]20]21] 23] 23
67-FH| 90 27 10 17 20
67-FH | 140 27 2525|2626 ] 26| 26
80-DT| 50 26 18| 17|20|19] 22 24
80-DT| 50 26 21 22 23
80-DT| 90 26 |2s5[24]25]25]25] 26
80-DT| 90 26 25 26 26
80-DT| 140 26 26| 26| 26] 26 | 26 | 26
(3-1) [ 3000] n/a 15 - 18
84b | 1400| n/a 18 S 20
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The tallest single peak detected when there was known to be allelic dropout of the sister peak

was 172,227, and 315 RFU using 5, 7, and 10 second injection times respectively (Table 4 and

Figure 5).
Table 4: Peak heights of the single detected allele of a known heterozygote when the sister allele has dropped out.
Injection Peak Height (rfu)
Time (s) | Minimum | Maximum || Average | Standard Deviation | Avg. +35.D.
5 30 172 59.95 2847 145,37
7 30 227 66.22 40.83 188.72
10 30 315 80.06 60.56 261.74
Samge Rie Samgplc Namo SQS_ 5Q SS’I(_ PeliX = m_ [=cls]
|of1s O &7 F 1alng b A7-FH 1d0ng 1 =] [ 7] [ ]
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27
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315

Figure 5: Electropherograms displaying the tallest peak detected when there was known to be allelic dropout of the sister peak (7 allele)
at 5,7, and 10 second injection times respectively.

One sample displayed a single extra peak that was not detected when injected for only 5 seconds
during the Stochastic Study (Figure 6). This extra peak was called in one of the 7 second
injections and both of the 10 second injections. The peak was visible but not called in the 5
second injections. The peak does not appear to be an artifact. There are no other extra peaks
called in the sample. The extra peak corresponds to a known allele for all of the other samples in
this run; therefore, sample to sample contamination is a possibility.

E_—_———— s s e e e
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Figure 6: An extra peak (33.2 allele at D21511) was detected in one of the samples (67-FH_90pg).

Conclusions
Evaluation of the baseline noise levels from the amplification blank verifies that the 30 RFU
detection threshold is suitable for use with 5, 7, and 10 second injection times.

In theory, peak heights should double when the injection time is increased from 5 seconds to 10
seconds and should increase 1.4 times for samples injected for 7 seconds. In this study the actual
average increases were ~1.83 and 1.35 times respectively. These increases did not appear to be
locus dependent. The tallest peaks detected when there was known to be allelic dropout of the
sister peak were close to the average increases with peaks of 172, 227, and 315 RFU for the 5, 7,
and 10 second injection times respectively. For increased injection times it is necessary to
elevate the stochastic threshold in order to account for this increase in peak heights. The
conservative approach is to apply the theoretical signal increases. Therefore, stochastic
thresholds of 280 and 400 RFU are recommended for 7 and 10 second injection times
respectively.

Increased injection times are expected to result in an increase in the number of alleles detected
for a sample and the data from this study supports this.

A single extraneous peak was observed with increased injection time of one sample in this study.
Upon further inspection of the 5 second injections this peak was visible but not detected. This
contamination event appears to be sample specific and not a systematic problem. This
observation re-iterates the idea that the data from the 5 second injection should be closely
evaluated for apparent single source samples prior to injecting for a longer duration.

e e ——
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SDPD Forensic Science Section — Forensic Biology Unit

Validation of the AmpF¢STR® Identifiler® Plus PCR Amplification Kit from Applied
Biosystems

Challenged Samples Study

Purpose
The goal of this study is to demonstrate the utility of the AmpF{STR® Identifiler® Plus PCR
Amplification Kit (ID Plus) on challenging adjudicated casework and mock casework samples.

Materials and Methods

Seven challenging adjudicated casework and mock casework samples were previously amplified
and analyzed using the Identifiler and Minifiler amplification kits (Table 1). The DNA extracts
were amplified for 28 cycles using ID Plus. Capillary electrophoresis was performed and the
resultant data was analyzed in GMID-X.

Table 1: Description of samples used for the Challenged Samples Study.

Sample Description
AC Known sample spiked with cola (potential PCR inhibitor).
P 1(50) Known sample spiked with Pepsi (PCR inhibitor).
84b Bloodstain from a t-shirt in a 1977 homicide (inhibited and degraded).
27 Reference hair sample from a decomposed homicide victim.
2-1) Bone sample (degraded).
(2-2) Bone sample (degraded).
(3-1) Bone sample from a 1992 helicopter crash (degraded).

Results and Discussion

Table 2 presents the DNA typing results obtained using Minifiler, Identifiler, and ID Plus for
comparison. For five of the seven samples (samples P_1(50), 84b, 27, (2-1), and (2-2)) more
genetic information was obtained with ID Plus when compared to the Identifiler results. In one
of the remaining two (sample (3-1)), ID Plus resulted in three fewer alleles (16) detected than
Identifiler (19). Only five alleles were obtained for sample AC with ID Plus, even though a full
profile was obtained with Identifiler (there was only a small amount of DNA extract remaining
and it was dark brown in color, so it is possible that these results reflect the quality of the
remaining extract as much or more so than the capabilities of ID Plus).
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Table 2: Minifiler (MF), Identifiler (ID), and Identifiler Plus (ID +) DNA typing results for Challenged Samples Study. ND = No DNA types obtained.
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AF |? 19 D 2| p D | L1t 5,12 17,18 D ] ) *® | =2 |x¥y 3D nn
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o |7 1| ipasas ton| s 5 | sss [TH 910,11 17.15 i3 151618 g | 1320 | X | o n»
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D | gn | 18 29,3031 1 11 |1536.18] 693 | 9113 112 D 121314 14,16,17,18 0 ¥ [ XY | 9301213 | 192525
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D | g3 13 XD XD XD | 1518 ] § 3D D XD 12,1514 18 | 3 XY 5,15 XD

BIIS (33051327 1 11 |151618] 693 [SILI213 1011215,18 | 23 PR 23| 14 I5161T18 | 811 | 1535 | XY | 9201215 | 19, 232425
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A comparison of the electropherograms for sample 27 generated from the Identifiler, Minifiler,
and ID Plus analyses demonstrates the superior quality of the ID Plus profile (Figures 1, 2, and
3).
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SDPD Forensic Science Section — Forensic Biology Unit

Validation of the AmpF(STR® Identifiler” Plus PCR Amplification Kit from Applied
Biosystems

Contamination Assessment Study

Purpose

The goal of this study is to verify that contamination is not a concern for samples amplified with
the AmpF£STR® Identifiler® Plus PCR Amplification Kit (ID Plus).

Materials and Methods

Over the course of the validation a total of 191 samples have been amplified for either 28 or 29
cycles using ID Plus. Fourteen of these samples were amplification blanks containing only TE
buffer. The remaining 177 samples were either from known sources (9947A positive control and
employee reference samples) or previously analyzed with the Identifiler kit (adjudicated
casework samples).

Results and Discussion
No DNA types were detected in any of the 14 TE amplification blanks.

One sample had a single extra peak detected during the Increased Injection Time Study. The
peak was not detected when the sample was originally injected for only 5 seconds during the
Stochastic Study. However, the extra peak was called in one of the 7 second injections and both
of the 10 second injections (Figure 1). Upon further inspection of the 5 second injections the
peak was visible but not called. The peak does not appear to be an artifact. There are no other
extra peaks called in the sample. The extra peak corresponds to a known allele for all of the
other samples in this run; therefore, sample to sample contamination is a possibility.

Figure 1: An extra peak (33.2 allele at D21S11) was detected in one of the samples (67-FH_90pg). 5, 7, and 10 second injections shown.
e e ==

Identifiler Plus Contamination Assessment Study Page 1



No extraneous DNA was detected in any of the remaining 176 samples containing amplified
DNA.

Conclusions

A single extraneous peak was observed with increased injection time of one sample in this
validation. Upon further inspection of the 5 second injections this peak was visible but not
detected. This contamination event appears to be sample specific and not a systematic problem.

Contamination is not an inherent problem associated with the ID Plus kit. Each new lot # of ID
Plus kits received into the laboratory will have a quality control (“QC”) run performed prior to
use in casework. This QC and the TE amplification blank included in each amplification will
serve as ongoing verification that the components of the ID Plus kits do not exhibit inherent
contamination.
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SDPD Forensic Science Section — Forensic Biology Unit

Validation of the AmpF(STR” Identifiler” Plus PCR Amplification Kit from Applied
Biosystems

Reproducibility Study

Purpose

The goal of this study is to verify that the results obtained from samples amplified with the
AmpF(STR® Identifiler® Plus PCR Amplification Kit (ID Plus) are reproducible.

Materials and Methods

Over the course of the validation a total of 177 samples containing DNA have been amplified for
either 28 or 29 cycles using ID Plus. Included in each amplification was at least one 9947A
positive control. The same 20 employee reference samples were used throughout the validation,
therefore, many of these samples were amplified multiple times.

Results and Discussion

The results from the 9947A positive control were consistent between each amplification with the
ID Plus kit and were consistent with the known profile published by the manufacturer.
Replicates of the same employee reference sample produced concordant results between multiple
ID Plus amplifications and with previously obtained Identifiler results.

Conclusions
Results obtained with ID Plus are reproducible.
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SDPD Forensic Science Section — Forensic Biology Unit

Validation of the Ampl’*‘ESTR® Identifiler® Plus PCR Amplification Kit from Applied
Biosystems

Precision Study

Purpose
The goal of this study is to evaluate the sizing precision of data generated from samples
amplified with the AmpF(STR” Identifiler® Plus PCR Amplification Kit (ID Plus).

Materials and Methods

The 250 base pair (bp) peak of the GS500 internal size standard shows variability between
samples. To evaluate the extent of this variability the 250 bp peaks from 62 samples and
controls from the Mixture Study were compared.

Results and Discussion

An overlay view of the 250 bp peaks for the 62 samples visually illustrates the small amount of
variability between samples (Figure 1). The very small standard deviation of 0.0427 further
demonstrates the precision of the results (Table 1).

2444 2445 2448 250 zasz 54 256 2a58 20 2852 2s4 185 a8 & h T2 T Fgd 4T 2480 2482 248 4

Figure 1: Electropherogram showing an overlay view of the 250 bp GS500 peaks for 62 samples.
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Table 1: Minimum, maximum, average, and standard deviation size of the 250 bp GS500 peaks for 62 samples.

Description Size (bp)
Minimum 246.11
Maximum 246.32

Average 246.25
Standard Deviation 0.0427

Conclusions

Precision is more closely associated with the capillary electrophoresis instrument than the DNA
typing kit. With this in mind, the results obtained following ID Plus amplification demonstrated
acceptable levels of precision.
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