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1. Introduction

This report describes the internal validation of the Promega Corperation Plexor® HY System performed
according to the Quality Assurance Standards of Forensic DNA Testing Laboratories (2011) issued hy the
Federal Bureau of [nvestigation (FBI} and the revised validation guidelines issued by the Scientific
Working Group on DNA Analysis Methods {SWGDAM, 2012).

To verify the performance of the Plexor® HY System, the following studies were performed as part of the
internal validation: Precision, Reproducibility, Accuracy, Sensitivity, Mixture, Contaminaticn and

Standard Curve.
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2. Precision Study

2.1.0bjective

To demonstrate precision, two full plates consisting of an individually prepared standard dilution series
of the Plexor® HY System were run by the same analyst. The averages and standard deviations of the ,
values for each detector (Human, Male, IPC) of each standard were evaluated to determine the range of
variation within a plate and between plates.

2.2.Materials and Methods

Before using the Plexor® HY System, a background calibration was performed as recommended by the
instrument manufacturer. Then, the instrument was calibrated for fluorescein {FL}, CAL Fluor® Orange
560 {CO 560), CAL Fluor® Red 610 (CR 610) and IC5 as recommended by the kit manufacturer. Monthly
instrument maintenance was carried out throughout the validation study, as needed. See Appendix for a
copy of the instrument maintenance log.

Precision A {020614EC)
Plexor HY Quantitation Set-Up !Ygrkshget

Quuad Seatiin Bakch Name: (2611EC

Case Nember: Flome HY Procira 4

TE BafkrEzd 8z,

DNA Standsrd Basch §: SERGLIEC

Fellonieg qautification, 13 catracts b e been rehontd £ (Ten perrioe Laca toak
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Py 20 W i we

Pl HY 2K Mazsr M 105 B3 92

Woakr, T Gsde 74 EL TN

Fiewe HY 20X Pricw EC M L{ 55 T TEy s

il e iawics Y :
ket et 8
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! z ) 3 4 : s : 7 1 11 1z
alsmp STHD | SIHND STND 1 STND 1 sTHD 1 SIHD L STND 1 STND 1 sTHD1 STHD 1 STND 1
3|smina STHD 2 STHD 2 STHD 2 sTHD 2 sTD2 SIND 2 sTND2 sTND 2 STHD2 STED 2 SIND2
‘¢lsmp3 STHD 3 STND 3 STND 3 STHD 3 ST 3 sTND 3 sTND3 STND 3 sTHD3 SIND 3 STND 3
Di{STHD 4 STHD 4 STND 4 STHD Y STHD 4 STD S STND STHD 3 STD 4 STND 4 sTNE 4 STND 4
T{sThDs STND $ STND S STHDS SIHD 5 STHD 5 STND S STND S ECE STED S SIND S STND $
£lsTHDS sTNRG SIND 6 STHDS STND S STND 6 SIND 6 STHDS STHD 6 lsmin s STND G STHD 6
G|STRD? SIND? s 7 STND 7 STND T STND 7 SIND 7 STHD 7 s™ND 7 sThD T STHD 7 STHD T
a|§Te
P xor HY Kit Lat s, 93927 MuserMix LN s941 Prieer °C Mw LK S48
Her HY Kit Esglrutin Date: F2270915 92556 151
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Precision B (033114EC)

Plesor §1Y Quantitation Set-TUp Worksheet
Qazthica om Batch Nawe: 03LLIEC ; Case Niumde: Pewr HY Povera B
Aralyst: FC N Dake: 33120014
Flesee Reaction Mix N
et votal ey el st + 5t
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Watr, e (e I spsp o s2179]
Femr HY DX Frie T Mx 1L §5 B
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! 2 3 . 4 L] : [3 7 3 2 B 1 [ 3]
AJSTRDL STND L STHD L STND | STND 1 STHD L SIND 1 STHD 1 STND § SIND 1 STND 1 STHD 1
B{STRD2 STND 2 STND 2 STHD 2 [STHD 2 STND 2 STND 2 STHD 2 STRD 2 STND 2 STHD 2 STHD 2
C)S3TRD 3 STND 3 STND 3 STND3 SIND 3 STHD 3 STND 2 STHD 3 SIND 3 STND } SIND2 STHD 3
DISTRD 4 SIND 3§ SIND 4 STHD 4 STHD 4 STHD 4 STND 4 STHD4 STRD £ SIND 4 STHND 4 STND 4
E|STRD} 3 STND S STHDH 5 STND S STND 5 3THD § STHD 5 STHD & SIND 5 SIND 5 STHD 5 STHD 3
F|SIKDS STND G STRD & STEDG STHD 6 STND§ STHD 6 STHD § STNDS STND & STHD 6 STHD 6
HSTND 7 SIND 7 STRD ? STND 7 FTHD 7 SIND 7 STRD 7 STHND 7 STND 7 STRD T STND7 STND 7
ny1e
Flexie HY B3t L:!#:. 104535 . Maser b LN 93555 Tricet PC M LN 53512
Fiesor [TV EH Fapinatioe e 071516 : . : DNA szl LN 104243 HG, amp. grade LY FE503 )
TE Baffer Teadi 1022201 ! : :
DN A Stardsrd Batch 8: O33EC !

T Useds; B

Faltrsing -;-misnﬁm, e stracts bave beenretuned fo (TeapersbosAecsiza)

Instrumentation and Software: 7500 Real-Time PCR System and SDS Software Version 1.2.3f2 (Applied
Blosystems) and Plexor® Analysis Software {Promega)

Instrument Serial Number: 275006459

Monthly calibrated

2,3.Experimental Setup

A serial dilution ranging from 50ng/pl to 3.2pg/ 1M of the supplied Plexor® HY System was prepared
according to the manufacturer’s instructions. This dilution series was pipetted in 2pl aliquots as columns
across a 96 well plate {see plate documents shown above). Two plates were run by the same analyst
with two separately prepared dilution series sets.

2.4.Data Analysis

For both plates {020614EC and 033114EC), data was collected with the 7500 SDS software and analyzed
with the Plexor® Analysis Software.

2.5.Results

In order to assess the precision of the Plexor® HY Sytem on the 7500 Real-time PCR instrument, two
plates of standards were run by the same analyst. C, values were evaluated and compared to determine
the precision of the kit and instrument.

Within a plate, the precision of each standard’s quantities is important in establishing a reliable standard
curve with which to determine a sample’s concentration prior to amplification. According to the results
listed below the highest observed standard deviations in Human C, values were in the 0.016 and
0.0032ng/pl standards. The general trend was for standard deviation to increase as standard quantity
decreased. This trend was also observed in the standard deviations associated with the Male C, values.
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The standard deviations observed in the IPC C;'s were below 0.25, with the exception of standard 1 of
033114EC plate which contained an outlier. IPC C, values showed no dependence upon the quantity of

DNA present in the associated sample.

020614EC
Average Cq |StdDev Cq|Average Cq|StdDev Cq| Average Cq [StdDev Cq
STND Human Human 1PC IpC Male Male
STND 1 16.766 0.183 21.497 0.113 18.114 0,125
STND 2 19.286 0.147 20,784 0.146 20.572 0,135
STND 3 21.667 0,180 20.703 0.143 22.935 0.116
STND 4 24.263 0.101 20.740 0.240 25.646 0.061
STND S 26.790 - 0.217 20,831 0.175 28.185 0,112
STND 6 28.875 0.352 20.752 0.138 30.549 0.208
STND 7 31.798 0.514 20.881 0.166 32,746 0.548
033114€C
Average Cq|[StdDev Cq|Average Cq|StdDev Cq|Average Cq|StdDev Cq
STND Human Human IPC IPC Male Male
STND 1 17.044 0.183 21.288 0.536 18.275 0.239
STND 2 19.611 0.119 20.752 0,161 20.563 0.098
STND 3 22.288 0.052 20.743 0.140 23.145 0,095
STND 4 24,983 0.223 20.782 0.215 25.909 0,184
STND5S 27.448 0.208 20.718 0.217 28.519 0.124
STND 6 30.126 0.345 20.565 0.165 30.812 0.271
STND 7 32.373 0.428 20.789 0.175 33.382 0.452
Within a Plate Standard Deviation Within a Plate Standard Deviation Male
Human Cg Cq
06 06 1
E 05 ¢ 2‘ 05
:§ 04 a ¥ E 0.4 4
:‘é 03 . 4 020614EC é 04
§ o2 i L E033114EC 4§02 ¢
& o1 fi Borxl ¢ & g o ]
0.0 . . - 00 b
0 2 4 & 4 ] 2 4 6
Standard Standard

& 0206514EC
B0331142C
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Within a Plate Standard Deviation IPC Cq
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Standard

From plate to plate, the precision of each standard’s quantity is important in maintaining a consistent
standard curve for determining sample concentrations prior to amplification. Higher standard deviation
values were obtained for the 16 and 3.2pg/pl standards and the lowest standard deviation values were

obtained from the 50, 10 and 2ng/pl standards.

Human [PC Male
STND Average C, | StdDev C, | Average C, | StdDev C, | Average C, | StdDev C,
STND 1 16.918 0.228 21.383 0.409 18.202 (.208
STND 2 19.452 0.206 20.766 0.152 20.567 0.114
STND 3 22.005 0.340 20.725 0.139 23.050 0.148
STND 4 24.655 0.406 20.763 0.222 25,790 0.193
STND 5 27.149 0.394 20,770 0.203 28,367 0.206
STND 6 29,557 0.722 20.650 0.177 30.692 0.274
STND 7 32,112 0.543 20.831 0.173 33.093 0.584
Between Plates Standard Deviation
0.800 -
0.700 - ¢
‘2- 0.600 -
¢ StdDev Cq
# 0.500 Human
& 0.400 A ¢ & 8 StdDev Cq
o % Male
§ 03001 B A StdDev Cq
= s 1°C
g 0.200 % 0 % B, A
0.100 -
0.000 T T A
0 4 6 8
Standard
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Average Cq Between Plates

35.000 -

30.000 -

25.000 -
§ 20.000 - # Average
?g" Cq Human
¢ 15.000 - & Average
=Y Cq Male

10.000 | © Average

Cq IPC
5.000 -
0.000 -
Standard

2.6.Conclusions

According to this study, standard deviations of the standards increase as concentration decreases with
values ranging from 0.206 to 0.722. Using the following equation,

Concentration difference = 2°,

a standard deviation of 0.206 in C, value could result in a possible 1.15 fold difference in concentration.
A standard deviation of 0.722 could result in a possible 1.65 fold difference in concentration. Therefore,
a 10 ng/pl sample could quantify as high as 11.5 ng/ul or as low as 8.7 ng/ul. A 16 pg/ul sample could
quantify as high as 26.4 pg/ul or as low as 9.7 pg/ul. The pattern of higher standard deviations in the
lower concentration standards is present in both the Human C, and Male C, standard values. According
to the Plexor® HY System manual, it is expected to see a higher amount of variation in the lower
concentration standards, especially the 3.2pg/pl standard, due to the stochastic effects in the low
concentrations of DNA during PCR.

Also demonstrated in this study was the reliability of the IPC C, value despite the concentration of DNA
in the sample. The IPC C, value from a sample can be used to indicate the possible presence of inhibitors
in the DNA extract. A high IPC value can be used to determine if a sample may require additional
cleanup, dilution or re-extraction. The average IPC C, was 20.84 with a standard deviation of 0.092.
Using three standard deviations, the normal range of IPC €, values should be between 21.116 and
20.564,

The range of IPC C, values will continue to be evaluated in the subsequent plates of this validation to
determine how the range may change with different sample types and concentrations.
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The information obtained in this study demonstrates that the precision of the quantification is sufficient

for purposes of accurately and reliably adjusting concentrations of DNA in extracts for ampiification.

3. Reproducibility Study

3.1.0bjective

To demonstrate reproducibility, two full plates consisting of an individually prepared standard dilution
series of the Plexor® HY DNA Standard were run by the same analyst. The quantities of each sample
were evaluated by using two columns of samples as standards and the other columns of samples as
unknown quantities. All possible combinations of columns were used to create the standard curves with
which to determine each sample’s quantities, excluding columns 11 and 12 from 020614EC. The
averages and standard deviations of the quantities for each detector (Human, Male and {PC} of each
sample were evaluated to determine the range of variation within a plate and between plates when the
assigned standard columns are in different locations.

3.2. Materials and Methods

Reproducibility A {020614EC)
Plexor HY Quantitation S =-U_ Worksheet

Qauﬁﬁaﬁ:nﬂaﬁ.\'uk;ﬁl\:ﬁum : . Cuse Nomber Fese HY Prckra &

Amiprt IO : Daks___ 26731
 [MeascBesctin Mic :
=ard por P ln:-‘jlu:':‘;n:t kmﬂ anert + 5%
e 20 wd e
Fresa Y 2% Moty MK 104 IR “$923]
Wreg Acpifestea Gnde R L TR
P HY 20X Frosr B Mic 10 85 [
ool By ok 204 :
! artercl s i
Tlak Sctap Type nyer sargl semes inthe spprpriss woll b
1 H 3 : i s § 7 8 : 9 1 it : 12
—
alsming STRO L SiND1 STND | STND L STHD T SRD1 snm 1 STNDL STND 1 SIND 1 ST 1
‘BiSTED2 STND 2 STHD 2 STHD2 STHD?2 SIHD 2 snin 2 STND2 STHD2 STHD2 STHD2 sTND2
‘cfsTHD3 sTHD 3 STND3 sDD3 STND STND 3 STHD 3 SIND 2 STXD 3 STND3 STHD 3 STND 3
TSTRD 4 SIND4 STHD 4 STND 1 STHD 4 STD 4 sTRD4 STRD4 sTND 4 SiHOd STND 4 STRD 4
EfSTND 5 STHD 5 smHDs SIND 5 STRDS STNDS STND 5 STHDS SRD 5 SIND S ST S SIND 5
r[smins SIND § $TND 6 STEDS STHDS STHDS SIND6 snDS STND S STHD & STHR 6 STHD 6
cjsmD? SIHD 7 S0 7 STHDZ STHD T STRD 7 STND 7 STED 7 STND? STHD T sniD7 SIND 7
|NTC
Beser HY B3 Lot 8: 93527 : Maser b LN s34 Prier TC MwLN: sy3e8

Plerze HY KB Dspntea Dates. 1221205 ¢ : DA et UNT G286 RO,erp kLN S8l
TE BufSer Lot#:_ 102203511101 ; ;
DNA Stamdard Bash #: 62613EC (AL-GIDY OZHIHEC (A11-G12)
7589 Useds B :

Foltwring gnification, a1 ¢ Ltrects bate been mbrmed b (Temperatare Lot Soak
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Reproducibility B {033114EC)
Plexor HY Quantitation Set-Up Warksheet

o Eisn Batek Names 033ILLIEC : Case Nunber; Flese HY Prciia B
Analyst EC Dak:_ 332914
P sec Reactio S |
el per o
s IR
Florr Y 3% Master Mix 104 Z .
Wit Arptarra Gade 74 S 62879
TFiesor HY 20X Freate 00 M 1% 35 TED2S
i e 25
s ol resciies 5|
Pk Sewp Typeinycer ssmple mmes Tn P appeypeim wel hostoa
$ H 3 i : 4 6 - 3 5 s 18 L i2
AlsiHDa STND 1 SIND1 IsTRD 1 sIND 1 SIND 1 STHD L SIND 1 STHD L STRD L STND } STHD 1
B|SIND 2 STHD 2 SIND 2 STND 2 STRD 2 STND 2 STHD 2 STND 2 SIND 2 sTHD2 SIND2 SIND 2
c|swD3 STHD 3 SIND 3 STHD 3 lsTiD 3 SIND 3 STHD 3 STRDY STND3 STND 3 STND3 STHD 3
msIND 4 STND 4 STND 4 STND 4 STND 3 STHD 4 STHD 4 ST STND 4 STND4 STND 4 SIND Y
EiSTHD S SIND 5 SIND 5 STHD 5 STND 5 STHD § SINDS STSD $ STND 5 STND 5 STND 3 STND S
¥ [STRDS STND & STND STND 6 STND STHD § STNDS§ STND§ SIND§ SIND § $THD 6 SIND S
GfsTHp 7 STRD 7 STHR 7 STND 7 STHD 7 STND 7 STRD 7 STRD? STND T sTHD 7 sTD T STND ?
B
PleLec HY Bir Lot#: 104325 B Mix LH: 93855 Feraer TC M LN: - 93522
Preaee HY Kt Frploaticm Date o.15°18 | DNA s2alA LK 104243 HO, nzp prade LN 95303 :

TE BuferTee®s T022RLIN0L
D¥AStindrd Bateh 8;, (33 HAEC
7849 Used: B

Fefuwin Mestcthae d 2 (T, e acifoay

Instrumentation and Software: 7500 Real-Time PCR System and SDS Software Version 1.2.3f2 {Applied
Biosystems) and Plexor® Analysis Software (Promega)

Instrument Serial Number: 275006459

Monthly calibrated

3.3.Experimental Setup

A serial dilution ranging from 50 ng/ul to 3.2 pg/ul of the supplied Plexor® HY DNA Standard was
prepared according to the manufacturer’s instructions. This dilution series was pipetted in 2 pl aliquots
as columns across a 96 well plate (see plate document above). Two plates were run by the same analyst
with two separately prepared dilution series sets. '

3.4.Data Analysis

For both plates (020614EC and 033114EC), data was collected with the 7500 SDS software and analyzed
with the Plexor® Analysis Software.

3.5.Results

In order to assess the reproducibility of the Plexor® HY System on the 7500 Real-Time PCR instrument,
two plates of standards were run by the same analyst. Sample quantities were evaluated using different
columns set as standards, excluding columns 11 and 12 from 020614EC. This data was compared to
determine the abiiity of the kit and instrument to reproducibly obtain quantities of different
concentrations of samples.

Within a plate, an average quantity and standard deviation was obtained for each set of samples of the
same concentration. A percent difference was calculated to determine how the actual quantities
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obtained compared to the expected quantities. Within a plate and between plates, up to an
approximate 24% difference was observed in the human quantities and up to 21% difference was
observed in the male quantities. Between plates and in both the male and human detector, these higher
percentages of difference in quantity were observed in standards 6 (16pg/uL) and 7 (3.2pg/uL) and

lower percentages of difference in quantity were observed in standard 1 {(50ng/LiL).

Within a Plate (Human)

(020614EC
% Difference
[Expected] |Average [Observed] |SD from Expected

STD 1 50 50.64 6.30 1.29

STD 2 10 9.816 0.920 -1,84

STD3 2 2.093 0.232 4.64

STD 4 0.4 0.3869 0.0248 |[-3.28

STD5 0.08 0.07546 0,01033 |-5.67

STD6 0.016 0.01978 0.00416 |23.64

STD 7 (0.0032 0.003052 0.000932 [-4.63
033114£C

% Difference
[Expected] |Average [Cbserved] [SD from Expected

STD1 50 52.18 6.00 4.36

STD 2 10 10.62 0.88 6,17

STD 3 2 1.963 0.063 -1.86

STD4 0.4 0.3685 0.0551 |-7.87

STD5 0.08 0.07506 (0.01016 [-1.18

STD 6 0.016 0.01509 0.00325 |-5.66

STD7 0.0032 0.003760 0.060884 {17.49
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Within a Plate {Male)

020614EC _

' : g : % Difference

[Expected] |Average [Observed] |SD . - .- |from Expected
STD1 {50 50.74 R
stD2 |10 10.23 "lo.gg 226
STD3 |2 2,190 0.168 9,48
STD4 0.4 0.3730 lo.0148 .. 1676 .
STD5  -|0.08 0.07129 - 10.005271 [-10.88
STD6 - |0.016 0.01536 |0.002015 |-3.98
STD7  ]0.0032 0,003882 ~ lo.001462 [21.30
033114EC - et

o : T R R s 1o Di_f_fer__é_hce_ .
.. '{Expect”d] Average [Observed] |SD. ... |from Expected
StD1 |50 .- 147.53 ' 1659 1494 o
stD2 |10 11.06 {070 11059
stp3 |2 - {2156 Cloazo ofrye
STD4 |04 10.3761 -l0.0448 o 1|-5.97
sTD5  |0.08 [0.07193 - ’|lo.oose4 |-1009
STD6  |0.016 - -|0.01706 lo.002936 664
sTD7 [0.0032  |0.003432 lo.o00855 |[7.24
Between Plates (Human)
% Difference

[Expected] {Average [Observed] |SD from Expected
STD1 |50 51.56 6.12 3.11
sTD2 |10 10.29 0.89 2.92
STD3 |2 2.015 0131 [0.77
sTD4 0.4 0.3760 0.0428 |-6.01
STD5  |0.08 0.07757 0.01023 |-3.04
STD6  |0.016 0.01700 0.00362 |6.22
STD7  10.0032 0.003476 0.000905 |8.62
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Between Plates {Maie)

% Difference

. {Expected] jAverage [Observed] |SD from Expected
STD1 {50 48.83 5.48 234
STD2 |10 10.72 0.78 7.21
STD 3 2 2.170 10146 |8.48
stD4 |04 0.3748 0.0327 |-6.29
STD5  10.08 0.07164 '|0.00549 |-10.45
STD6  |0.016 0.01637 . |0.00256 [2.33
STD7 - 10.0032 0.003613 10.001103 {12.91

3.6.Conclusions

According to this study, up to approximately 24% difference may be cbserved from an expected human
quantity especially samples with DNA concentrations below 80pg/pl. Up to an approximate 21%
difference may be ohserved from an expected male quantity especially in samples below 16pg/ul. An
average percent difference in expected quantity is 1.80% in the human detector and 1.69% in the male
detector. The data also indicates that the locations of the columns of standards on the plate will not
affect the standard curve generated.

This study used the Plexor® HY System standard to assess reproducibility, This standard is generated
from pooled human male genomic DNA. The reproducibility of the Plexor® HY System on the 7500 Real-
Time PCR instrument will be further evaluated with mock samples and various dilutions of single source

samples in the sensitivity study to determine if similar vaiues are obtained.
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4. Accuracy Study

4.1, Objective

To demonstrate accuracy, two plates consisting of two columns of a serial dilution of the Plexor® HY
System DNA Standard, samples previously quantified with Quantifiler Duo, and NIST’s 2372 Quantitation
Standards (NIST A, B, and C} were prepared. The average concentrations and standard deviations
obtained were compared to their expected values to determine the accuracy of the Plexor® HY System.

4.2, Materials and Methods

Accuracy A (022014EC)

Plexor HY Quantitation Set-Up YWorksheet

Quaphication Babch Name: 0201FC

Case Number: Finrr HY Acrag A

Ambst IC Dite: 2202014
Flexce Reattiry Mix
- ey por v |ictaf ot o] st + 5%
Pty 0 2 ™
Fooe HY X boestor M 100 &1 -85y
W, AryHie=a Grade it LT I 5%
Faoor BY 20X Fricen TC M 10 31 £305
Sl eaction wod e 200
nrber of padtes &1
Plage Setep Typeinyenr sk s bt sppoprive wel bestia
. H : 3 3 4 s 5 ? 3 ) 13 i i
Al STND2 SIND2 Qn Q13 Q13 Q1 NBSTA NIST_B ¥EIL.C
B SIND1 SR QI Q13 Q19 Q28 NIST_ A WET R NIST.C §mM2 §TD2
€ SIND 3 ST¥D3 QI Q13 Q18 Q13 KRBT A KEI B KRIST.C S§ID3 5ID3
o SIND4 SIKD 3 Q12 Q4 Q3 Q31 NBT A1 K51B 150 WITC 150 §iD4 S$iD4
¥ STHDS SIND 5 Q12 Qi Q13 Q31 NET A 15 HIST B 130 FET_C 1) SIDS SID5
¥ STWDE SIND 6 Q2 Ql4 Q23 Q31 NETLA 15 HIST_B 130 FEIC 1) SID6 D6
[e STHD? SINGB? STD2 SID3 S1D4 SID5 STDE ST S1D7 SIDT
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Accuracy B (040114EC1)
: Plexor HY Ouantitation Set-Up YWarksheet
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T Bsed: B

Foltosrtag g paficn s, o8l extracts kuve beea retumed b3 (Fe mpenyture/ogathn):

Instrumentation and Software: 7500 Real-Time PCR System and SDS Software Version 1.2.3f2 (Applied
Biosystems) and Plexor® Analysis Software {Promega)

Instrument Serial Number; 275006459

Monthly calibrated

4.3, Experimental Setup

A serial dilution ranging from 50ng/p to 3.2pg/l of the Plexor® HY System DNA Standard was prepared
according to the manufacturer’s instructions. NIST A, B and C were diluted to obtain a 1:50 ratio {1.14,
1.22, and 1.18ng/ul respectively). Q11, Q12, Q13, 14, Q19, Q23, 028, and Q31 are non-probative
samples from previously analyzed proficiency tests, extracted using organic extraction or the EZ1
Advanced XL instrument. All samples were pipetted in 2pt aliquots in 18uL Master Mix (see plate
documents shown above). The NIST samples and previously quantified samples were tested in triplicate.
Two plates were run by the same analyst with two separately prepared dilution series sets for each
standard.

4.4,Data Analysis

For both plates (022014EC and 040114EC1), data was collected with the 7500 SDS software and
analyzed with the Plexor® Analysis Software.

4.5.Results

[n order to evaluate the accuracy of the Plexor® HY System on the 7500 Real-Time PCR instrument, two
plates were run with serial dilutions of the Plexor Human DNA standard, NIST A, B, C, their respective
1:50 dilutions and 8 non-probative samples. Results were analyzed using the two columns of the Plexor®
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HY System dilution series as standards to compare the concentrations obtained to the concentrations

expected.

Shown below are tables representing the observed and expected guantities for the NIST and 8 non-
probative samples and their observed/expected ratios,

Human {022014£C)

sample Average Observed| Expected |Observed/

Concentration |Concentration| Expected

NISTA 28.70 57.00 0.50
NISTA 1:50 0.63 1.14 0.55
NISTB 54.43 61.00 0.89
NIST B 1:50 1.23 1.22 1.01
NISTC 35.16 59.00 0.60
NIST C 1:50 0.74 1.18 0.63
Q11 1.76 4.00 0.44
Q12 1.33 2.58 {.52
Q13 4,26 2.83 1.51
Q14 1.74 3.07 0.57
Q19 2.26 3.41 0.66
Q23 1.57 219 0.72
Q28 391 3.88 1.01
Q31 811 4.03 2.01
Human (040114EC1)

sample Average Observed| Expected |Observed/

Concentration | Concentration| Expected

NISTA 36.73 57.00 0.64
NIST A 1:50 0.68 1,14 0.60
NISTB 67.60 61.00 1.11
NIST B 1:50 1.43 1.22 1.17
NISTC 44.18 58.00 0.75
NIST C 1:50 0.80 1.18 0.68
Qll 2,02 4.00] 0.50
Qiz2 1.68 2.58 0.65
Qi3 531 2.83 1.88
Qi4 2.04 3.07 (.67
Q19 2.81 3.41 0.82
Q23 1.67 2.19| 0.76
Q28 4,83 3.88 1.25
031 8.46 4.03 2.10
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Shown below are bar graphs of the observed and expected concentrations for the NIST and non-
probative samples. The ohserved values were significantly lower than the expected values for NIST A
and C, which is also seen in their 1:50 dilutions. NIST B quantitated closer to its expected value in both
undiluted and diluted samples. The observed values of 5 out of 8 non-probative samples were
significantly lower than the expected quantities. Two samples were significantly higher and one sample
was close to its expected values. Overall, there was minimum variability between replicates across the

plate.

Concentration (ng/ful)

80 -

NIST2372 Observed vs. Expected

& [Avg. Observed
022014EC}

& [Avg. Observed
040114EC1]

7 [Expected]

P
LS I =

Concentration {ng/ul)
O o o o
[ TR S BN v B <]

-
.

& {Avg. Observed
022014EC)

® [Avg. Observed
040114EC1]

@ [Expected]

NIST A 1:50 NIST B 1:50 NIST C 1:50
Sample
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Non-probative samples Observed vs. Expected

& [Avg. Observed
022014EC]

& [Avg. Observed
040114EC1]

i [Expected]

Concentration (ng/uL}
Lo B S B TS R 5 B R T =)

i n

T

Qi1 Q12 Q13 Q14 Q19 Q23 Q28 Q31

Sample

4.,6.Conclusions

According to this study, although it appears that the concentrations obtained were significantly different
than the expected values, an average difference of 0.76 in the NIST samples and 1.00 in the non-
probative samples were observed. These values are within the calculated possible difference between
plates observed in the precision study. Also, minimal variability was observed between replicates within
a plate and between plates, which is consistent with the resuits obtained in the reproducibility study.
For the majority of the non-probative samples, concentrations were lower than the expected values,
which were obtained using Quantifiler® Duo. This underestimation could result in overamplification at
the current amplification target range of 0.5-1.0ng. A decrease in the amplification target range may
need to be considered.
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5. Sensitivity and Reproducibility Study

5.1.0bjective

For sensitivity, serial dilutions of four samples {ranging from 1.0 to 0.001ng/ul) were prepared and used
to assess the ability of the Plexor® HY System to accurately quantify samples, with particular
consideration to low level DNA samples.

For Reproducibility, serial difutions of two samples (ranging from 1.0 to 0.001ng/pl) were prepared and
used to assess the ability of the Plexor® HY System to reliably reproduce quantitation values over a
range of human DNA concentrations within a plate and between plates.

5.2.Materials and Methods

Diiution Setup Worksheet

Sensktivity (female samples) Sensitivity {male samples)

Tube Name | Concentrations (ng/ul} | Q32 (50.02ng/ut) | TE buffer (ut}] Tube Mame| Concentrations {ng/ul) | Q37 (21.04ng/ul} | TE buffer (ul)
Q32.A 1 2uLofQ32 98 037.A i 4.75ulof Q37 95.25
Q32.B Q.5 A0ul of A 40 037.8 0.5 40ulof A 40
Q32.C 0.25 40ulLof B 40 Q37.C 0.25 40ulof B 40
Q32.0 0.125 A0ulof C 40 Q37.D 0.125 40ulof C 40
Q32.E 0.0625 4%uLof D 40 Q37.E 0.0625 40ul.of D 40
Q32.F 0.03215 40uLofE 40 Q37.F 0.03215 40ul.of E 40
Q32.G 0.015625 A0ulof F 40 Q37.G6 0.015625 40ul.of F 40
Q32.H 0.0078125 40ulLof G 40 Q37.H 0.0078125 40ulof G 40
Q321 0.00390625 40ulofH 40 Q37.1 0.00390625 A0uLof H 40
032.) 0.001953125 40ulof| 40 Q37.) 0.001853125 40uLof | 40
Q32.K 00009765625 40ul of ) 40 Q37.K 0.0009765625 ADul of } 40

Ditutions | Concentrations (ng/ul) | Q15 (30.71ng/ul} | TE buffer {ul) | Tube Name| Concentrations {ng/ul} | G35 (39.00ng/ul} | TE buffer {ul)
Q154 1 3.25ul of Q15 96.75 Q35.A 1 2.56ulof Q35 97.44
Q15.8 0.5 40ulofA 40 Q35.B 0.5 40uLof A 40
Q15.C 0.25 40ulLof B 40 Q3s5.C 0.25 40ulof B 40
Q15.D 0.125 40ulofC 40 Q35.D 0.125 40uLof C 40
Q15.E 0.0625 40ulofD 40 Q35.E 0.0625 40ulLofD 40
Q15.F 0.03215 A0uLof E 40 Q35.F 0.03215 A0ul.of E 40
Q15.G 0.015625 40ulof F 40 Q35.G 0.015625 40ul.of F 40
Q15.H 0.0078125 40uLof G 40 Q35.H 0.0078125 A0ulofG 40
Qi15.| 0.00390625 40uL.of H 40 Q35.1 0.00390625 40ulofH 40
Q15.] 0.001953125 40ulof I 40 Q35.) 0.001953125 40ul of ! 40
Q15.K 0.0008765625 40ulofJ 40 Q35K 0.0009765625 40ul of 40
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Sensitivity A (020714EC)
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Sensitivity C (040214EC)
Plexor HY (uoantitation Set-Up Worksheet
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Instrumentation and Software: 7500 Real-Time PCR System and SDS Software Version 1.2.3f2 {(Applied
Biosystems) and Plexor® Analysis Software {Promega)

Instrument Serial Number: 275006459

Monthly calibrated

5.3.Experimental Setup

A serial dilution ranging from 50ng/ul to 3.2pg/pl of the DNA standard from Plexor® HY System was
prepared according to the manufacturer’s instructions. Four DNA samples in serial dilutions ranging
from 1.0 to 0.001ng/pl were prepared based on an initial quantitation using Quantifiler Duo and
quantitated in replicates of 3. All samples were pipetted in 2L aliquots in 18uL of master mix. The two
female samples were quantitated by separate analysts on 2 quantitation plates, 020714EC and
021114J51 {for a total of 6 replicates of each sample). The two male samples were quantitated on one
plate {040214EC) for a total of 3 replicates of each dilution.

5.4.Data Analysis

For all the plates (020714EC, 021114JS1, and 040214EC), data was collected with the 7500 SDS software
1.2.3f2 and analyzed with the Plexor® Analysis Software.

5.5.Results

Sensitivity

To assess the sensitivity of the Plexor® HY System, serial dilutions of four DNA samples were quantitated
at the following approximate concentrations: 1.0(A), 0.5(B), 0.25(C), 0.125(D}, 0.063(E), 0.032(F},
0.016(G), 0.008(H), 0.004{1), 0.002(J), and 0.001{K)ng/ul. Quantities (ng/l1l ) were evaluated to
determine the sensitivity of the Plexor®HY System chemistry.
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The average quantities (ng/ul), standard deviations and variability coefficients are displayed in the tables

below. The variability coefficient was calculated by dividing the standard deviation by the quantity,
which means greater variability between replicates will result in higher variability coefficient. The
highest variability coefficients were observed in samples ranging from 0.008 to 0.001 ng/ul, the lowest
quantities tested, and the lowest values were observed in 1.0, 0.5 and 0.25ng/pl samples. The general
trend was for the variability coefficient to increase as sample quantity decreased for both human and
male detectors.

020714EC {Sensitivity A) 021114)51 {Sensitivity B}

Sample | Avg. Human|Human Qty| Variability Sample|Avg. Human | Human Qty| Variability
Name Qty Std.Dev. | Coefficient Name Qty Std.Dev. ! Coefficient
Qi5A 0.516 0.0213 0.041 Q15A 0.524 (.0386 0.074
Q15B (.161 0.00822 0.051 Qi5B8 0.181 0.00266 0.015
Q15C 0.0854 0.0120 0.141 Q15C 0.0815 0.00381 0.047
Q15D 0.0352 0.00230 0.065 Q15D 0.0324 (.00230 0.071
Q15E 0.0169 0.00255 0.151] |Qi5E 0.0160] 0.000881 0,055
QI5F 0.00702 0.00150 0.213 Q15F 0.00523 0.00144 0.275
Q15G 0.00219] 0.000387 0.177 Q15G 0.00249] 0.000597 0.239
Qi5H 0.00168{ 0.000336 0.200 Q15H 0.00142] 0.000353 0.248
15} 0.00141] 0.000444 0.315] |Qisl 0.00113| 0.000544 0.483
Q15) 0.000248{ 0.000305 1.228] [Qi15]) 0.0003598( 0.0000851 0.214
Q15K 0.000408| 0.000216 0.530( |Qi5K 0.000140| 0.000121 0.869
Q32A 0.379 0.0357 0.094 Q32A 0.426 0.0190 0.045
(328 0.0959 0.00597 0.062] ]Q32B 0.0738 0.00452 0.061
Q32C 0.0654 0.00105 0.016] (Q32C 0.0534 0.00366 0.069
Q320 0.0286 0.00301 0.105 Q32D 0.0283 (.00258 0.091
Q32E 0.0127 0.00159 0,126 Q32E 0.00954 0.00113 0.119
Q32F 0.00544]  0.000962 0.177} |Q32F 0.00383] 0.000329 0.086
Q32G 0.00297]  0.000573 0.193] 1Q32G 0.00181] 0.0000229 0.013
Q32H 0.00111] 0.600777 0.699 Q32H 0.000506] 0.000225 0.444
Q321 0.00112] 0.000520 0.463 Q321 0.000837] 0.000373 0.446
Q32) 0.000566] 0.000453 0.801 Q32) 0.0000457| 0.0000809 1.732
Q32K 0.000088| 0.0000812 0.927] Q32K 0.000130 0.000224 1.732
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040214EC (Sensitivity C)

Sample | Avg. Human|Human Qty| Variability | Avg. Male | Male Qty | Variability
Name Qty Std.Dev. | Coefficient Qty Std.Pev. |Coefficient
Q35A 0.591 0.0814 0.138 0.716 0,0580 0.081
Q35B 0.194 0.00747 0.038 0.214 0.00252 (0.012
Q35C 0.0697 0.00565 0.081 0.0846 (.00528 0.062
Q35D 0.0243 0.00454 0.187 0.0264] 0.000896 0.034
Q35E 0.00893| 0.000598 0.067 0.0106 0.00112 0.106
Q35F 0.00380] 0.000385 0.101 (.00430[ 0.000841 0.196
Q35G 0.000508| 0.000327 (.644 0.00182] 0.000649 0.357
Q35H 0.000546] 0.000111 0.204] 0.000938] 0.000743 0.793
(351 0.000321] 0.000286 0.850[ 0.000590] 0.000906 1.536
Q35) 0.0000747]  0.000129 1.732 0 Q 0
Q35K 0.000108] 0.000131 1.21i] 0.000190 0.000204 1.074
Q37A 1.07 0.211 0.197 (.592 0.0358 0.061
Q378 0.392 0.0420 0.107 0.223 0.0286 0.128
Q37C 0.154 0.0247 0.160 0.0792 0.00554 0.070
Q37D 0.0531 0.00251 0.047 0.0263 0.00077 0.029
Q37E 0.0217 0.00280 0.129 0.0123 0.00158 0.129
Q37F 0.00905] 0.000762 0.084 0.00520 0.00153 0.294
Q37G (0.00213] 0.000374 0.176 0.00135] 0.000607 0.448
Q37H 0.00127] 0.000337 0.265| 0.000739] 0.000400 0.542
Q37 0.000373] 0.000381 1.024] 06.0000743] 0.000129 1.732
Q37) 0.000324] 0.000229 0.706 0 0 0
Q37K 0.000417] 0.000493 1.184 0 0 o

As seen In the table below, the greatest variability in average quantities between all six replicates tested
for samples Q15 and Q32 was seen at the lower concentrations. The variability coefficient is inversely
proportionai to the concentration. Loss of detection of the sample by Plexor® HY System was observed
at both 0.002(J} and 0.001(K) ng/pl levels. It is important to note that both of these quantities fall
outside of the Plexor® HY System standard curve range (<0.0032ng/pl).
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Sensitivity A and B Average

Sample|Avg, Human| Human Qty| Variability
Name Qty Std.Dev. | Coefficient
Q15A 0,520 0.0282 (.054
Qise g3 e343[ins 920mGTIE 6586
015C 0.0834 0.00828 0.099
Q150 0.0338 0.00257 0.076
Q15E 0.0164 0.00176 0.107
Q15F 0.00613 0.00164 0,268
Q155G 0.00234] 0.000480 0.205
Q15H 0.00155!  0.000338 0.218
Q15! 0.00127] 0.000470 0.371
Qi5l 0.000323] 0.000216 0.669
QisK 0.000274] 0.000215 0.785
Q32A 0.402 0.0363 0.090
326 0.0848 0,0130 0.153
Q32C 0.0594 0.00702 0,118
Q320 0.0284 0.00251 0.088
Q32E 0.0111 0.00212 0.191
Q32 0.00463 0.00109 0.235
Q324G 0,00239]  0.000730 0.306
(32H 0.000809]  0.000603 0.754
G321 0.000979] 0.000433 0.443
Q32 0.000306]  0.000407 1.329,
Q32K 0.000109]  0.000153 1.406)

Reproducibility

To assess the ability of the Plexor® HY System to accurately and reliably obtain reproducible results both
within and across plates, serial dilutions of two female DNA samples (1.0(A), 0.5(8), 0.25(C), 0.125(D),
0.063(E), 0.032(F), 0.016{G), 0.008(H), 0.004(1}, 0.002()), and 0.001(K}ng/ul) were quantitated on two
plates by two different analysts. The replicates of each sample were evaluated within a plate and
between plates to determine if the results were reproducible.

Sample Q15 generated quantitative values for all six replicates of concentrations from 1.0 to 0.004ng/pl.
One replicate of the 0.002 and 0.001ng/pi dilutions yielded no quantitation data. Sample Q32 also
showed results at all six replicates for concentrations 1.0 to 0.004ng/pl. Two replicates of the 0.002ng/pl
dilution and three replicates of the 0.001ng/ul dilution yielded no quantitative data. The 1.0, 0.5, 0.25,
0.125, 0.063, 0.032, 0.016, 0.008, 0.004, 0.002, and 0.001ng/pl replicates are displayed in Graphs 1,2,3,4
and 5. The higher DNA concentrations showed the greatest amount of reproducibility between
replicates, both within a plate and between plates. The lower DNA concentrations, in addition to seeing
a loss of data, showed greater variation in the Plexor® HY System. Significant variahility between
replicates and between plates appears at around 2 pg/uL, which corresponds to the 16 pg/ul (G} sample,
indicating that the system works best and produces reliable results for concentrations above 2pg/ul.
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Reproducibility of 1.0ng and 0.5ng Samples {Human)
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Graph 1. Replicates of 1.0 and 0.5ng/pl dilutions

Graph 2. Replicates of 0.25 and 0.125ng/pi dilutions
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Graph 4. Replicates of 0.016 and 0.008ng/pl ditutions
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Reproducitility of 0.004ng, 0.002ng and 0.001ng Samples {Human)
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Graph 5. Replicates of 0.004, 0.002 and 0.001ng/ul dilutions

5.6, Conclusions

Sensitivity

in this study, the ability of Plexor® HY to detect and accurately assess the quantity of DNA in a sample,
with particular attention paid to low level DNA samples, was evaluated. The greatest variability in C,
values between replicates was seen at lower concentrations. The variability coefficient was noted to be
inversely proportional to the concentration. Loss of detection of the sample by Plexor® HY was observed
in both 1{K) and 2{J) pg samples. 1t is important to note that these quantities fall outside the Plexor® HY
standard curve range. The human and male detectors follow the expected results pattern, with an
increase in the variability coefficient as the sample concentration decreases.

Based on this study, it is seen that Plexor® HY is able to detect low level DNA samples, as low as 0.865
pe/pL, which corresponds to the 4pg/uL{l) sample. However, the results are more variable than samples
of higher concentration. With this in mind, resuits from low level DNA samples, particularly those that
fall outside of the standard curve values {<3,2pg/ul) should be interpreted with caution.

In general, Plexor® HY obtained much lower values than the targeted concentrations obtained from
Quantifiler® Duo. Therefore, this underestimation in the DNA concentration could result in a decrease in
the established amplification target range.

Reproducibility

In this study, the ability of Plexor® HY to yield reproducible values across multiple replicates and
multiple plates was evaluated. The greatest variability is seen at the lower level concentrations. Based
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on this study, Plexor® HY is capable of yielding reproducible results both within and between plates.

However, as the sample concentration decreases the variability of the guantitation results increases.
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6. Mixture Study

6.1.Obhjective

In order to demonstrate the ability of Plexor® HY System with the 7500 Real-Time PCR instrument to
estimate the ratio of human to male DNA present in mixed samples, two mixture sets were prepared,
quantified and run in triplicate. The ratio of male to female DNA was calculated from the data obtained
from the quantitation step.

6.2. Materials and Methods

Dilution Setup Worksheet

Dilutions
Samptla Tuba Name I"m:)ssﬁz"c'] F‘n?:sf,ic:‘c'] Vol.sample (ul) TE(‘::;fer Tot (z«:l}ume
Q37 Q374 21,03 1.0 2.1 42,9 45
Q37.2 21.03 0.2 1.1 11589 120
Q34 Q34,1 20,49 1.0 6.8 133.2 140
Q34,2 20.49 2.0 6.5 63.2 70
Q35 Q35.1 39.00 i.c 1.3 48.7 8¢
Q35.2 39.00 0.2 1.0 19%.0 200
Q32 Q32.1 50.02 1.0 3.6 176.4 180
Q32.2 50.02 2.0 2.0 48.0 £Q
Mixtures
Tubes Ratos (MiF) midal (M) Final [M) Q37,1 (M) (ul} [ Initdal {F) Final [F) Q34.1 {F] (uL) TE buffer | Towl Volume
M1A i1 1.0 0.5 20.00 1.0 0.8 20.0 Q.0 40
M1.E 15 1.0 0.2 .00 1.0 0.8 32.0 0.0 40
M1.C 1:10Q 1.0 0.1 +.90 1.0 0.9 35,0 0.0 <40
M1.D 1:20 1.0 0.05 2.00 1.0 095 38,0 0.0 +0
Tubes Ratos {MiF} Initial [M] Final {3§] Q37.2 (M) (ul) Initial [F) Final {F] Q3.2 {F] (uL} TEbuffer { Total Volume
M1E pE) 0.2 0.0285 5.40 2.0 0,975 19.5 15.5 40
MLF 1:20 0.2 0.0125 2.50 2.0 0.9275 19.8 17.8 40
M1,G 1:160 0.2 0.006285 i.285 2.0 0.99375 19.9 18.9 40
Tubes Rados (MiF) Inital [M) Final {3] Q35,1 [A] {uL) | Inidal [F] Final [F} Q32.4 [F] (uL) | TEbuffer | Toml Volume
M2.A 111 1.0 0.5 20.00 1.0 0.5 20.0 0.0 +0
M2.B 1:5 1.0 0.2 8.00 1.0 0.8 32.0 0.0 40
M2.C 1:1Q 1.0 0.1 4.00 i.0 .9 36.0 0.0 +0
M2.D 120 1.0 0.08 2.00 1.0 085 38.0 0.0 40
M2.E 140 1.0 0.025 100 1.0 0.975 39.0 0.0 410
Tubes Ratios (MIF) Inital [} Final [21] Q35.2 [M] (uL) | Enital [F] Final [F] Q32,2 [F} (uL) TE buffer | Total Volume
M2.F 1:20 0.2 0.0125 2,50 2.0 0.9875 15.82 17.8 40
M2.0 1:160 0.2 0.00625 1.28 2.0 0.99375 19.9 18.9 40
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Mixtures A (022414EC)

Plexor HY Quantitation Set-Up Worksheet

Qus ifica tia Bash Narw: (2HI4EC . Case Neoter Boor HY AGtrss &
Awlpst EC Dak:_ 2247013
PRror Rescion Mit . .
= paroa [Retkins=r1 el eroond 5%
=23 24 ny - [’
Foor HY 2X Masir bix 10 216 8304
Weter, Acplcata Goade 74 357 89335
Fenee HY 208 PricacTHC bk 10 81 §5.05]
tslreactimselme 204 :
nober of mactes 31
. Mg Sehe Tipe by gk s e gpproprizie wel bosica
H z : 3 4 3 $ T & Ed 1] 1 11
A|STHD § STHDH M1LA M1.C MIE 1.6 LD R D MIF SIDZ SID2
B|STHD 2 STND 1 MIA ML.C MIE MG A2 B A2 D AD ¥ 51D 3 51D 3
[§ Extsivh] STND 3 1A MLC M1E .G A\ZB ihrdn} AOF Sib4 S04
DISIND 4 SIND 4 M1B 1D PMEF pZA MO MLE MG 5103 $ID 3
E{SINDS SIND § 2 1LB L1 D MiF MIA M2 MAE MO G 5TD& STDE
FISTHDS STND & B M1D MIF MEA AR C LMD E AMLG STD7 5T 7
SISTND 7 SIND 7 SIS0 2 SIND 3 STHD 4 SIND § STRD 6 ISTHD 7
H|NIC ISTHD 2 STvD3 STRD 4 SIND 5 SIND 6 STND 7
Py HY Bit Lea i 537712 ’ T Mt MR LA 93538 | Bricer1FC M LN 932
Fiesor BY K Expiratia Date: OBIFRI6 . DNA st A LAY £525) HO, op grle [ G .
TE Baffer Lt #:__TOINZELIO0L
DNA Stardind Babch# 022414EC (A1-G2), 072014FC (ALE-F12), 0211 14051 (G3-H3)
THUsek B
TFeBeing qmandifiaton, ale st kuve beearetmwbed by (Temge Abn/Loca oy
Mixtures B (040114EC2)
Plexor HY Quantitation Set-Up Worlisheet
Qaandficada Batch Name: (4)LI4FC2 Case Numberz Flsor HY Mestaes B
Amlpat B : ke 12014
" [Peror Reaction Mix : ;
=ratporna to'od =mrert vistaneat+ 5k
sapk 24 réy g o'y
Pooe HY 23X Mty bis 104 SH] oo SRR
Wey, Armphivetia Gomle EiL 3y - L4186
Heor HY X PriesiPC M 14 51 T 38
e racra wire 221
bt ef Ractces 53
Bax Stmp Tt:enwxmkmsn&m:x\azﬁhm
] 3 3 4 : £ [3 1 8 2 : 13 . 3] : 12
A[SIND | STND | IMIA MIC ME ALG M2 B 2D pSeky
E|SINDZ STVD 2 MIA MI.C MIE ALl G MLB 2D 52 T
C|SIND 3 STND 3 MIA MIC MIE MG MrB A2 D oty
DJ|sTRD 4 STHD 4 kL igi] MID MIT M2A pheie) M2E MG
E[STKD 5 STRD § M1LB LMID MIF LA pOC MLE MG
F[STHD 6 STRD 6 ML B MLD MIF MLA pDC N2 E MG
GSD 7 2l b
HNTC
Praco HV KR Lot #: 14525 ! dasa MR L'.\'t. 93535 PricaIPC M LA 23502

Peror MV KR Expintia Dt 0546 | DNASmt=ALN____ lond RO, amp gade N 9350 :
TE Bieffer Lot TORNBLLLOL ; — ——
DNASEpUR Bakh#:_ ORILEC
7500 Usod:, B

Mngqmm&aﬁo-z. aYextmch kave }eﬂ stbood to (Tewpeas e Locativ:

Instrumentation and Software: 7500 Real-Time PCR System and sDS Software Version 1.2.3f2 (App[[ed
Biosystems) and Plexor® Analysis Software {Promega)

Instrument Serial Number: 275006459

Monthly calibrated

6.3.Experimental Setup

Two mixture sets including the ratios listed in the worksheets above were created using samples
previously quantified on the 7500 Real-Time PCR instrument with Quantifiler® Duo. These samples were
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not quantified in multiples; therefore the mixtures created are approximate. The mixtures were
pipetted in 2plL aliquots in 18uL Master Mix as columns across two 96 well plates (022414EC and

040114£C2) and run in replicates of 3 using the Plexor® HY System on the 7500 Real-Time PCR

instrument.

6.4.Data Analysis

For both plates (022414EC and 040114EC2), data was collected with the 7500 SDS software 1.2.3f2 and
analyzed with the Plexor® Analysis Software.

6.5.Results

The results listed below contain the average values of observed human to male ratios obtained from the
Plexor® HY System and the expected human to male ratios calculated from the Quantifiler® Duo.

022414EC (Mixture 1)

Samples} {Auto] ¥l Observed [Auto)/[Y] | Average Observed [Autod/[Y] | Observed [Auto]/[¥] SD Expected [Auto)/[Y]
MLA 0.977 0.083060 1110
BALA 0905 | 0.051150 9.979 10.36 0.6440 1
MILA 0.899 | 0.08%10 10.05
Mi.B 0.851 | 0.021150 40.23
MLB 0964 | 0.022800 42.26 43.25 3.624 5
M1.3 1.260 | 0.026650 47.27
MLC | 0644 | 0.003260 69.58
#i.C 0819 | 0.008146 100.5 83.51 15.69 10
M1.C 0.760 | 0.00%49 80.44
MLD 0.823 | 0.005588 147.2
M1.D 0.880 | 0.003498 1585.6 172.0 24,22 20
Mi.o 0.708 | 0.001091 173.1
MIE 0.728 0.001592 457.1
MLE 0.653 | 0.002199 296.7 3348 1084 40
MLE 0616 | 0.002457 250.7
MILF 0.683 | 0.002918 2341
MLF 0.66% | 0.002740 244.0 280.7 7231 80
MLF 0.851 0.002339 364.0
MLG 0.817 | 0.000694 1177
MILG 0.843 | 0000524 1351 1016 439.1 160
MG 0.733 | 0.001414 518.6

030114EC2 {Mixture 1)

Samples| [Auto] ¥) Observed [Auto]/[Y] | Average Observed [Auta)/[v] | Observed [Auto}/iY] SD Expected [Auto]/[¥]
MLA 0.977 | 0.092642 10.54444055
MLA 0.720 | 0.092289 7.802227571 9.57 153 1
M1LA 0.893 | 0.085223 10.36244455
MlB 0.799 | 0.023579 33.88693093
M1LB 0927 | 0026125 35.48748885 37 4 5
M1.B 1162 | 0.02751% 4222354803
Mi.C 1.059 | 0.011419 93.5785509
M1.C 0.924 | 0011403 81.0106632 & 14 10
M1.C 0.747 | 0.011295 66.10738786
ML 0.993 0.006733 147.5234049
MLD 1.059 0.005796 182.7610061 179 2 20
M1.D 0.997 | 0.004851 2056282054
tA1E 1.091 | 0.003770 289.3209223
Mi.E 1.142 | 0.002932 389.4473067 313.48 67.22 40
M1.E 1,110 | 0.004240 261.6800149
MLF 0.841 | 0.002571 327.2412798
M1¥ 0.757 | 0001791 4345644677 354,07 58.36 80
fil.F 0,784 0.001867 420.0055297
M1LG 1074 | 0001127 9529518655
MG 1.240 [ 0.000269 5921097689 2691.44 2799.70 160
h1.G 1.090 | 0.000908 1200.261784
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0224 14EC {Mixture 2)

Samples] [Auto] [¥] Ohserved [Auto]/[¥] | Average Observed [Auto)/{¥]) | Observed [Auto)/[Y] SD| Expected [Auto]/[Y]
M2.A 0.208 | 0.100200 2.080
LA 0216 | 0110000 1.965 2077 0.1105 3
M2LA 0.219 { 0.100000 2186
M2.B 0.212 | 0.027140 7.826
M2.B 0.187 | 0.025380 7.342 7.030 0.5941 5
MLB 0.176 | 0.029760 5916
M2C 0.110 | 0.01198C 9.2i5
M2.C 0151 | 0.013260 11.38 10.98 1.607 10
M2.C 0.130 | 0.01G510 12,36
M2.D 0188 | 0.006830 27.54
M2.D 0.140 | 0.005106 27.41 28.31 1448 0
M2.0D 0.139 | 0.004630 29.98
M2.E 0.187 | 0.002802 £6.86
M2E 0.189 | 0.002980 £63.26 59,27 10,18 40
M2.E 0.161 | 0.003365 42.70
M2.F 0.114 | 0.001633 £69.83
M2F 0.108 | 0001431 75.67 B88.70 27.78 80
M2.F 0.126 | 0.001048 120.6
M2.G 0.i03 | 0.000616 177.4
M2.6 0,119 | 0.000685 1739 284.6 188.7 160
M2.G 0.130 | 0.000259 502.5

040114EC2 {Mixture 2}

Samples| [Auto] [¥] Observed [Autol/[Y] [ Average Obsarved [Autol/{Y] { Observed Jautolf{Y] SD | Expected [Aute)/[Y]
M2.A 0.232 | 0.093014 2.49478962
M2.A 0.183 | 0.087806 2.0785925038 2 Q 1
M2.A 0.190 | 0.095004 1,998204776
M2.8 0180 | 0.031741 5.677788544
2.8 0.166 | 0.032418 5.108034467 561 0.47 5
M2.B 0.183 | 0.030269 603183657
M2LC 0.155 | 0.012329 1260366588
m2.C 0171 | 000989 17.26325746 15.2% 241 10
M2.C 0.173 | 0.010811 16.00170431,
M2.D 0.127 | 0.003832 33.23167795
M2.D 0.125 | 0.004809 2608724963 6 7 20
M2.D 0.132 | 0.007062 18.63337982
M2.E 0.155 | 0.003835 40.47757122
M2.E 0.150 | 0.002417 £2.05587652 63 23 40
M2E 0.173 | 0.001991 86.69245378
M2F 0,167 | 0.000938 166.911102
w2 F 0.132 | 0.000774 170.6472222 149.04 34.24 80
M2F 0.112 | 0.00K020 109.5546535
M2.G 0.089 | 0.000149 596.8282659
M2.G 0.117 | 0.000675 173.7885063 331.36 231 160
M2.G 0.127 | 0.000569 2234543772

Shown below are graphs representing the observed and expected human to male ratios for mixtures 1
and 2 of both plates. Mixture 1 shows an overall higher ratio than expected which may be attributed to
the accuracy of initial quantity of the samples used to prepare the mixtures. Both mixtures demonstrate
values which are close to the expected values until a ratio of 1:80 where variability increases between
the plates and the expected ratio, however the overall observed values follow the trend of the expected
values. This study demonstrates that Plexor® HY System has the ability to detect mixtures even at low

concentrations.
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Mixture 1 Observed vs. Expected [Auto]/[Y]
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6.6.Conclusions

In this study, Plexor® HY’s ability to detect mixtures at low concentrations was evaiuated. Although the
observed [auto]/[male] ratios were higher than the expected values, it was expected that these ratios
may be different considering the samples were previously quantitated using the Quantifiier® Duo,
However, the general trend was followed for both mixtures in both plates.

Plexor® HY was able to detect male concentrations as low as 0.61 pg/pL in the mixture samples,
obtained by averaging the male concentrations of the six G samples of plate 040114EC2, while it
detected down to 0.84 pg/jL in the male sensitivity samples (see sensitivity study). Therefore, Plexor®
HY can reliably detect male DNA in the presence of a considerably large amount of female DNA as well
as accurately assess the male to female ratio in a mixture sample.
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7. Contamination

7.1.0bhjective

Demonstrated in this study are the laboratory’s procedures to minimize contamination that would
compromise the integrity of resuits. Not only was the instrument calibration run prior to validation, but
procedures have been put in place to maintain the instrument on a monthly, bi-monthly, quarterly, and
yearly basis as recommended by the manufacturer. Each plate also contains a Non-Template Control,
The quantities and C, values of this control in all plates run for this validation will be evaluated in this
study. This will determine appropriate values with which to evaluate each plate to confirm
contamination does not exist and therefore has not affected results,

7.2.Materials and Methods

(Plates previously discussed: 020614EC, 033114EC, 022014EC, 040114EC1, 020714£C, 021114)51,
040214EC, 022414EC, and 040114EC2)

[nstrumentation and Seftware: 7500 Real-Time PCR System and SDS Software Version 1.2.3f2 {Applied
Biosystems) and Plexor® Analysis Software (Promega)

instrument Serial Number: 275006459

Monthly calibrated

7.3.Experimental Setup

A “Non-Template Control” was run on each plate consisting of reaction mix (master mix and primer/I1PC
mix) and 2 pL TE Buffer.

7.4.Data Analysis

For all plates, data was collected with the 7500 SDS software 1.2.3f2 and analyzed with the Plexor®

Analysis Software.

7.5.Results

Non-Template Control Human C, Male C, IPCC,
020614EC Undetermined Undetermined 20.44
033114EC Undetermined Undetermined 20.72
022014EC Undetermined Undetermined 20.13
040114£C1 Undetermined Undetermined 20.50
020714EC Undetermined Undetermined 20,91
021114J51 Undetermined Undetermined 20.51
040214£C Undetermined Undetermined 2113
022414EC Undetermined Undetermined 20.41
040114EC2 Undetermined Undetermined 20.2%
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In all plates, the Non-Template Control (NTC) sample produced Cq values of “N/A” for human and male

detectors and no melt curve was observed. IPC C, values ranged from 20.13 to 21.13.
7.6.Conclusions

The human and male C, values of the Non-Template Controls for the plates run in this validation project
showed no evidence of amplification, indicating an undetectable amount of DNA present. True negative
results have to be confirmed by the absence of melt curve. In this study, no melt curve was observed in

any of the NTC, confirming that no DNA was detected. The I1PC Cq values were consistent with the range
of IPC C, values established by the precision study. This indicates that no inhibition was present,

According to this study, regular instrument calibrations and checks along with a Non-Template Control
per plate can be used to ensure the detection of contamination which may influence quantification
results. The monthly, bi-monthly, quarterly and annual calibrations and checks of the 7500 Real-Time
PCR instrument suggested by Applied Biosystems ensure proper maintenance and control of the
instrument. An NTC has been demonstrated to ensure the detection of possible contamination in the
quantification process. While all results were “N/A” for the NTC in this validation, the Plexor® HY System
Technical Manual states the following:

“There should be no amplification product {i.e., <1.0pg/pl with a 2ul input volume) detected in the NTC
reaction. Amplification of >1.0pg/ul of DNA in the NTC reaction indicates nonspecific amplification or
the presence of contaminating DNA.

Note: The Plexor® HY System is extremely sensitive. The NTC reaction may show amplification products
in the subpicogram range.”

Based on this information, samples can be re-quantitated if a quantity value is given to the NTC,
however it may not be necessary.
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8. Standard Curve

8.1.Objective

To evaluate the range of values for an acceptable standard curve, averages and standard deviations
were calculated for the slopes, y-intercepts and R* values of each plate run for the Plexor®HY System
validation and four plates ran during the amplification cutoff. The IPC C, range was evaluated using the
IPC €, values of all samples run on all the plates for the Plexor® HY System validation. These values were
used to establish an acceptable range of values which should be expected within a lot and between lots
of Plexor® HY System on the 7500 Real-Time PCR instrument. Additional standard curves were run
throughout the validation to assess the quality of the standard curve over a period time and, therefore,
determine how long standards can be used for,

8.2.Materials and Methods

Plates from this validation: 020614EC (L/N 93927), 033114£C (L/N 104625), 022014EC (L/N 98772),
040114EC1 (L/N 104625), 020714EC (L/N 93927), 021114J51 (L/N 93927), 040214EC (L/N 104625),
022414EC {L/N 98772), 040114EC2 (L/N 104625), 042114EC1 (L/N 107091} and 042114EC2 (L/N
107091).

Plates from the amplification cutoff validation: 0226141S {L/N 93927), 042114J5-QT1 {L/N 107091),
042114J5-QT2 {L/N 107091) and 042814)S-QT1 (L/N 107091).

Instrumentation and Software: 7500 Real-Time PCR System and SDS Software Version 1.2.3f2 {Applied
Biosystems) and Plexor® Analysis Software {Promega)

Instrument Serial Number: 275006459

Monthly calibrated

8.3.Experimental Setup

All plates consisted of at least two columns of a serial dilution from the Plexor® HY System standard
supplied in the kit and described in the User’s manual.

8.4.Data Analysis

For all plates, data was collected with the 7500 SDS software 1.2,3f2 and analyzed with the Plexor®
Analysis Software.
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8.5.Results

The tables below represent the human and male standard curve ranges calculated by adding and
subtracting three standard deviations to the average value for the slope, y-intercept and R*value,
respectively.

Hurman Standard Curve -+ Male Standard Curve

Std. Name |Plate Name Slope | Y-Intercept R’|Istd. Name |Plate Name | . 'Slope|Y-Intercept ES
020614EC {020614EC -3.55 22.80 0.996||020614EC |020614EC - /.3.53 24.13 0.997
033114EC [033114EC -3.69 23.37, 0.997|l033114EC {03311498C 364 . 24,35 .0.997
022014EC [022014EC -3.55 22,51 0.9981|022014eC [022014EC - 345 24381 0.999
040114EC |040114EC -3.56 22.87 0.999/10401146C [040124EC1 | © -3.55] 2438  0.99
020714EC_|020714EC -3.54 22.97  0.99N0p0714EC [o20714EC | - 354 . 24.66] - 0.997
040214EC  {040214EC -3.50 22,99 0.999(aap2146C l040214eCc | 344 24_43 0,999
022414EC |022414FEC -3.47 22.39 0.995 022434EC  {022414EC 347 '24_23 0,097
040114EC |040114EC2 -3.47 22,61 0.997|{ga0114eC |0d0114EC2 349 2461 099
042114EC |042114EC1 -3.59 2291 = 0.999H0421146C |042114EC1 | . -3.62] 7 24.28] 0998
042114EC |042114EC2 -3.58 22.62)  0.598lloa2114EC fodz1146c2 . | . 342] 2448|0908
022614)S  1022614)S -3.73 23.69 0.998|022614)5 _[0226143s - | .3.53) - 2478 0.999
042114)S |042114J5-QT1 -3.83 23.09 0.987) 0421141 . {042114i5-QT1] 3660 - 24490 0.995
042114J5  |042114)5-QT2 -3.71 23.28 0.998|1042114i5  joa2114i5-Q72| - -3.58 . T25.32]  0.995
042814EC [042814/S-QT1 -3.51 22.85 0.99811042814EC [04281415-QT1 S347] 24300 0.997

Average -3.59 22.95) 0998 Average .°'f - 3531 2454l 0997

SD 0.1043666] 0.3527740] 0.0011751 o | oo7ro9ss] 0.3515855] 0.0013305

Avg+3SD | -3.2762336| 24.0076555] 1.0011921 Avg +350 | -3.3006703] 25.5934232] 1,0010702

Avg-35D -3.9024330| 21.8910112| 0.9941412 Avg-3SD  |{-3.7686630| 23.4839101] 0.9930631

The table below shows the range of the IPC C, values, including * 3 standard deviations from the
average value.

All Samples
Plate Name IPCC,q
Average 20.661
sD 0.382
Avg+3SD 21.808
Avg-35D 19.514

The tables below represent the standard curve values obtained from standards ran over a period of
time.
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Human Standard Curve

Days old [Std. Name |Plate Name Slope Y-intercept R?
2 020414EC |020614EC -3.51 2271  0.994
3 020414EC |020714EC -3.53 22.84]  0.997
4 022014EC |022414EC -3.45 2256 0998
7 020414EC |021114)51 -3.50 23.11]  0.998
9 021114J51 |022014EC -3.80 23.13 0.997
13 021114451 |022414EC -3.62 2292  0.99
14 020614EC  [022014£EC -3.72 2290  0.99
Average -3.59 22.88]  0.997

SD 0.1288410 0.2042408| 0.0013973

Avg +3SD -3.2034770]  23.4941508| 1.0007633

Avg-3SD -3.9765230{  22.2687063! 0.9923796

: ~Male Standard Curve o

Daysold [Std. Name |Plate Name|  * Slope|  Y-intercept R
2 - 1020414EC [020614EC Coo3azl o 24.02] 00,999
3 020414t [020714EC 3,65 2461 0997
4 022014EC |022414EC | - - -3.56 2421 0.998
7 - lo2o414eC |021124i51 [ - 351 24,96 - 0998
g . {021114J51 [022014EC S :370] 2494 0.998
13 |021114IS1 [0224146C 3640 2474 0995
14 - |020614EC |022014EC “3.76 2452 0997
Average o361 2457 0 0997

) S ©0.1041976] - "0.3545151} 0.0012724

Avg+3SD | -3.3002643]  '25.6349739)] 1.0012458

Avg - 3SD -3.9254500{  23.5078833} 0.9936113

8.6.Conclusions

The ranges listed above demonstrate the amount of variation which may be observed in the values
associated with the standard curve (slope, y-intercept, and R%). These ranges should be used as
guidelines when evaluating the standard curve obtained from each plate and the consistency from lot to
lot of kits received. If values outside of these ranges are obtained, the possibility of omitting a point
(especially in standard 7] or re-performing the quantification should be considered. The range obtained
for the human detector is in the range while the range obtained for the male detector is slightly larger
than suggested in the Plexor® HY System User’s Manual. This manual suggests a slope range of-3.2 to -
4.0 for the human detector and -3.0 to -3.6 for the male detector, with an R greater than or equal to
0.990. Even though no range is listed for the y-intercept, it is suggested to establish it during the internal
validation. The range of the y-intercept was determined in order to maintain consistency in the

guantitation values between analysts.

S1 Page 37 of 48




District of Columbia
Department of Forensic Sciences
Forensic Science Laboratory

Forensic Biology Unit
The IPC Cgrange was found to be 19.514 to 21.808. The user’s manual states that “if the IPC value of an

unknown is several cycles higher than that of DNA standards with similar total DNA amounts, inhibition
may have occurred and the quantitation data is in doubt. High levels of total human DNA (210ng/pL) can
also cause a slight delay in the IPC crossing the amplification threshold ( 1-2cycles).” Therefore, inhibition
and high levels of total human DNA can be evaluated by assessing the IPC C, values.

The standard curve values of the standards tested over a period of 14 days indicated that standards can
be used up to 14 days after preparation. Although, there was a slight decrease in the slope values after 9
days, the slope, y-intercept and R? values were well within the ranges observed previocusly, Therefore,
fresh standards should be prepared after 14 days.
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9. Performance Check

9.1.0hjective

This study describes the performance check conducted on the Applied Biosystems 7500 Real-Time PCR
System (7500A}. The purpose is to demonstrate the laboratory’s adherence to guideline 6.2 of the
SWGDAM Validation Guidelines for DNA Analysis Methods (2012} which states the following:

“After an internal validation has been performed on a critical instrument, each additional critical
instrument of the same make and model shall require a performance check. The performance check
should demonstrate that results are reproducible on the new critical instrument and that values from
the internal validation can still be obtained. For example, the performance check of a new critical
instrument should demonstrate that the sensitivity level is consistent with the sensitivity level obtained
from an internal validation, but need not demonstrate whether or not the new critical instrument is
more sensitive.”

For this performance check, to demonstrate the reproducibility and sensitivity level obtained from the
internal validation, six non-probative casework sampies of varying concentrations were prepared and
run on instrument A and B simuttaneously.

9.2, Materials and Methods

Before using instrument A, it was calibrated for fluorescein (FL}, CAL Fluor® Orange 560 {CO 560), CAL
Fluor® Red 610 (CR 610) and IC5 as recommended by the kit manufacturer. Monthly instrument
maintenance was carried out throughout the validation study, as needed. See Appendix for a copy of the
instrument maintenance log.

Performance Check Instrument A {042114EC1)
‘Plexor HY Quantitation Sei-1Up Warkshee

Qmmﬁmlﬁ:«ﬁlkh\'lmmll-{ﬂfl i Caye Noner, Paforerace Chak bndnmart A

Ayt EC R 1 T
P 1or Reactivn Mit :
=owert pet o it arvart zisd avred 4 5%
= R wl o
e HY 2K Mo 3 04} 33| - 3ass
Weter, ArpaSaTaGals 7. 3y 241 55
Fiows HY 20X Fricer TPC M 1.4 33 . k233
bl reactn wime Tt .
nrier efzesdos 33
: Plte Setip Type nyear sarple reces bEe gproprick wel bvatin.
' 1 : H 3 4 s 1 ? ¥ . s t0 i i
A[STND L SIND 1 WWALAI] [a3c 11
BISTND 2 STRD 2 KISTE [QILF Q15
{{5T¥D 3 STND 2 KD.G K32 G Ba:D
DiSTSD 4 SIND 4 KI3TH e [Q1%
EISTND S STND 5 K371 WIS
FlsTvD6 STHD 6 K377 Qa2
{STND T STND 7 JEFAN QK
H{NTC
: Flexer HY Kt Led ¥’ 103 . L MaserMs T 10134 PrnriPC ML | 31

PerorHY KR FifinbaDates, | GR1-16 - ; | DNAsmlsdLKS 10048 1O, sop pade 16, T00890
TE Bstfer Lot #:_ TR TELIIOL ; . !
DNAStindard Bawch ¥ OOILEC
: T e A )

E Boing qursificatios, slextracts bave bien retamed 41 (rmpmtmrl.mma):

Instrumentation and Software: 7500 Real-Time PCR Sysiem and SDS Software Version 1.2.3f2 (Applted
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Biosystems) and Plexor® Analysis Software {Promega)
instrument Serial Number: 275002560

Monthly calibrated.

Performance Check Instrument B {042114EC2)
. ; Plexor HY Quantitation Set-Up Worksheet

Quariifica thia Batch Namez 0421 15FC2 : ' Case Nrabers Pafirrmmce Chak et B

Ambyst FC i Duk: 4212014
. |Perer Reacinn Mix.
et pr oy il ek e vt + 5% -
sogke 21 2 ow
Flowre HY 2X Mo B 105 3R] U 3TAS
Ve, Amp¥simGode 74 | IR DX
Placr HY 20X FrnolfC b, 14 S 3
ol et b gy .
nriu of et 3
Plate Setey Type nycer syl nres e et wel boaia
¢ : 2 : 3 1 : s s 2 s 5 15 i1 12
Alsmm STHD 1 fasrn 20 1
BISTND2 SIND2 [037E Q32 & Qts
C|STND 3 STND 3 [031.G 031G BxD
plsvD4 STND 4 Q37H lonx o
‘E[smDs STND 3 kasza lataa
Flsims STND 6 037J Q321
GTHDT STND 7 [eark QUK
HNIC
Fexor HY BatLet&:” 107091 Mestcr B DA 10130 Fried FCMRIAL . o352
FeorHY Mt EigntaDak: 071596 | DA strecicd LA 104248 HQ, 27, grode LN iRy

TE Buffer Led &; TOXBIINN
DNASDuhnd Bakb# CIRHSEC
: T50) Lned B !

Fefforring quaedificaton, sl extracts bave bt 2 retored £ (Te o rtore/Lecatisn):

Instrumentation and Software: 7500 Real-Time PCR System and SDS Software Version 1.2.3f2 {Applied

Biosystems) and Plexor® Analysis Software (Promega)
Instrument Serial Number: 275006459
Monthly calibrated

9.3.Data Analysis

For both plates (042114EC1 and 042114EC2), data was collected with the 7500 SDS software 1.2.32 and

analyzed with the Plexor® Analysis Software.
9.4.Results

Standard Curve values obtained from 042114EC1;

Human Male

Slope -3.59 -3.62
Y-Intercept| 22.91 24.28
I 0.999 0.998

Standard Curve values obtained from 042114E¢C2;

Human Male
Slope -3.58 -3.42
Y-Intercept| 22.62 24.46
R? 0998 | 0.998
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Standard curve values from both plates are within the acceptable range determined during the standard

curve assessment (see standard curve section). The standard curve values are within two standard
deviations for the male detector and within one standard deviation for the human detector for both
plates.

The tables below summarize the autosomal and male concentrations obtained for each of the samples
tested on both instruments. The acceptable ranges are relative to instrument B concentrations and were
calculated using the maximal average difference of 1.65 found during the precision study. Most of the
samples tested were within the acceptable range, except for the samples of lower concentrations. It is
expected that greater variation Is observed in samples of very low concentration especially those that
fall outside the standard curve range, which is the case for samples G through K. Instrument A was able
to detect samples as low as 0,18 pg/uL, which is well below the 0.865 pg/uL sensitivity found during the
sensitivity study.

[Auto]

Sample Name |Instrument A {Instrument B Acceptable Range

BucD 1.175E+01 1.411E4+01 2.328E+01 8.552E+00|Yes
Qi1 1.857E400 1.839E+00 3.034E+00 1.115E+00|Yes
Q15 2.293E+01 2.463E+01 4,064E401 1.493E+01|Yes
Q19 2.341E+00 2.201E+00 3.632E4+00 1.334E+00|Yes
Q32.C 2.785E-02 2.233E-02 3.684E-02 1.353E-02|Yes
Q32.E 4.357E-03 5.422E-03 8.946E-03 3.286E-03|Yes
Q32.G 1,441E-03 1.457E-03 2.404E-03 8.830E-04{Yes
Q32.H 6.976E-04 4,046E-04 6.676E-04 2.452E-04|No
Q32.1 1.816E-04 9.397E-04 1.551€-03 5.695E-04{No
Q32.] 0.000E+00]  0.000E+00 0.000E+00 0.000E+00|N/A
Q32.K 0.000E+00 0.000E+00 0.000E+00 0.000F+00|N/A
Q37.B 3.085E-01 3.661E-01 6.041E-01 2.219E-01|Yes
Q37.E 1.888E-02 1.973E-02 3.255E-02 1.196E-02}Yes
Q37.G 1.482E-03 1.705E-03 2.813E-03 1.033E-03)Yes
Q37.H 1.239E-03 7.226E-04 1.192E-03 4.379E-04|No
Q37.1 1.938E-04 4.750E-04 7.838E-04 2.879E-04|No
Q37.] 1.785E-04 4.863E-04 8.024E-04 2.947E-04|No
Q37.K 4,455E-04]  0.000E+00 0.000E+00;  0.000E+00[N/A
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[Male]

Sample Name |Instrument A|Instrument B Acceptable Range

BucD 0.000E+00]  O0.000E+00{  0.000E+00{  0.000E+00|N/A
Ql1 2.211E+00 2. 7556400 4,546E+00 1.670E+00|Yes
Q15 3.653E-04 3.375E-04 5.569E-04 2.045E-04}Yes
Qi9g 1.531E+00 1.718E+00 2.835E+00 1.041E+00|Yes
Q32.C 1,717E-04 0.000E+00 0.000E+00 0.GO0E+00|N/A
Q32.E 0.000E+00 0,000E+00 0,000E+00 0.000E+00|N/A
Q32.G {.000E400 0.000E+00 0.000E+00 0.000E+00{N/A
Q32.H 0.000E+00 0.000E+00 0.000E+00 0.000E+00|N/A
Q32.1 0.000E+00 0.C00E+Q0 0.000E+00 0.000E+00|N/A
(032.) 0.000E+00 0.000E+00 0.000E+00 0.000E+00|N/A
Q32.K 0.000E+00 0.000E+00 (.000E+00 0.000E+00IN/A
Q37.8 1.700E-01 1.655E-01 2.731E-01 1.003E-01}Yes
Q37.E 1.003E-02 5.258E-03 8.676E-03 3.187E-03|No
037.G 1.873E-03 1.167E-03 1.926E-03 7.073E-04]Yes
Q37.H 6.310E-04 4.134E-04 6.821E-04 2.505E-04]Yes
Q37.1 2.094E-04 3.934E-04 6.491E-04 2.384E-04{No
Q37.1 Q.000E+00 0,000E+00 0.000E+00 0.000E+00|N/A
Q37.K 0.000E+00 1.806E-04 2.980E-04 1.095E-04|N/A

9.5.Conclusions

This study demonstrates that Instrument A can obtain reproducible results that are in concordance with
the results obtained during this internal validation. Also, the sensitivity level of instrument A is

consistent with the sensitivity obtained in the sensitivity study.
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10. Amplification Calculation

10.1. Objective

To evaluate the accuracy of the amplification calculations performed by the Plexor® Analysis Software,
manual calculations were performed to determine if the same results were obtained.

10.2. Materials and Methods

Samples 1-6, 2-10, 5-37, BUCCALB-6, BUCCALD-5, Q11, Q15, and Q16 from plate 022614JS1 quantitated
during the amplification cutoff validation, and samples Q15A, Q15B, Q15C, 015D, Q15E, Q15F, Q32A,
Q32B, Q32C, 032D, Q32E, and Q32F from plate 020714EC quantitated during the sensitivity study were
evaluated.

10.3. Data Analysis

For both plates {022614J51 and 020714£C), data was collected with the 7500 SDS software 1.2.3f2 and
analyzed with the Plexor® Analysis Software.

10.4. Results

The table below represents the calculations performed manually to determine if the analysis software
can reliably calculate a target concentration for amplification. All the calculations manually performed
rounded to 0.07ng/pL, which was the targeted concentration entered in the analysis software.
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Auto STR Auto STR [Targeted]
L Calculation
sample name| [Auto] ne/u Volume {pl) | Dilution Factor ng/pL
1-6 29.25 - 420 20.25ng/ULXIPL 4 ocagng/pl]  0.07
420 pl.
2-10 9.294 - 130 9.294ng/MLX TRl _ g onengrul  0.07
130 pL
5-37 30.03 - 430 30.03ng/ULXx TPl _ 4 neoang/ul|  0.07
430 pL
BUCCALB-6 58.23 - 830 S8.23ng/Wx Iyl 4 705 ngu| 007
830 pL
BUCCALD-5 17.83 . 250 17.83ng/uLx 1Pl _ o, oz93ng/u|  0.07
250 L
Qi1 2,511 - 36 250 ng/ilX1pl o ogoang/ut|  0.07
36 L
ais 26.98 . 390 26.98ng/ulLx AWl _ 05op ng/p|  0.07
390 uL
Q16 25.24 - 360 25.24ng/pdx Ayl _ ¢ 901 ng/a|  0.07
360 pl
QisA 0.5143 1.4 - 0.5143 ng/PLx 1ApL 6 noon nerut|  0.07
104
Q158 0.1518 4.6 - 0.1518 ”fg ”‘l*_" 460 _gosesng/pl| 007
L
Qisc 0.07208 9.7 - 0.07208ng/pLx 9.7 8L__ 4 gegong/uL|  0.07
10 pL
Q15D 0.03335 10 - - -
Q1SE 0.01550 10 . - -
Q15F 0.00727 10 - - -
Q32A 0.3385 2.4 - 0.3385 ng/ULx 2.1 _ 5 4741 ng/u|  0.07
10 pL
Q328 0.09839 7.4 - 0.09839 ng/pb X 7.1 ML, heag g/ 0.07
10 pl
Q32c 0.06492 10 - - -
Q32D 0.03017 10 - - -
Q32E 0.01418 10 - . -
Q32F 0.006237 10 - - -

10.5. Conclusions

In this study, the Plexor® Analysis Software was shown to reliably calculate amplification dilutions based
on a specific target concentration, as all the calculations performed manually resulted in 0.07ng/pL
which was the targeted concentration set by the analyst.
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11. Final Conclusions

Based on the studies and tests performed in this validation, the following conclusions regarding the use
of the Plexor® HY System and 7500 instrument on casework can be made:

s The precision of the instrument is sufficient for the purposes of accurately and reliably
quantifying DNA extracts.

* The values of the IPC can be used to detect possible inhibitors in an extract.

+ The location of the standards on the plate does not influence the results of the samples being
guantified.

+ The most variahility was ohserved in concentrations below the standard curve range.

¢ The kit can detect samples as low as 0.865 pg/|iL, although reproducibility within a plate and
between plates decreases considerably below 2pg/uL,

¢ Using an NTC (Non-Template Control} sample is a reliable way to detect contamination in the
quantification step.

¢ The reliability of the standard curve to accurately quantify samples should he evaluated using
the following ranges:

Human Male
Slope -3.90t0-3.28| -3.77t0-3.30
Y-intercept|21.89t0 24.01| 23.48t0 25.59
R 20,994 20.993

e Prepared standards should be stored 2°C to 8°C and should expire after no more than two
weeks.

»  Male DNA quantity can be detected to a level of 0.84 pg despite male to female ratio.

¢ The Plexor® HY Analysis Software can reliably calculate amplification dilutions using a specific
target concentration set by the analyst

* Overall, Plexor® HY System obtained lower guantitation values compare to Quantifiler® Duo,
which may result in a lower amplification target.

* Based on this validation, Plexor® HY is capable of reliably detecting samples of 0.0125 ng or
lower, which is the amplification target at which dropout {0.125ng) was observed in the 1D Plus
validation.

51 Page 45 of 48




District of Columbia

Department of Forensic Sciences
Forensic Science Laboratory
Forensic Biology Unit

12. References

Plexor® HY System Technical Manual. Promega Corporation, 2013.

Scientific Working Group on DNA Analysis Methods (SWGDAM), Validation Guidelines for DNA Analysis

Methods. 2012,

S 1 Page 46 of 48




Department of Forensic Sciences
Forensic Science Laboratory
Forensic Biology Unit

District of Columbia
13. Appendix

a7
I QLNIYS N3HA CITIOHLNODNN

| We 6ETSZT ETOZ/L/TT 191e onssy ¥ ruoShaY

almdey J2Ydoisuys tAg pascuddy BOtrL SISGUnN [OIN07 1UBLINIe(

{1401 296y 207 SduBUSILRK JUFLINISU| Q0SS

S 1 Page 47 of 48

(AFUTINY DMAIDS
GV AL PRI 3G 00} [112.d358g JEIUT e

[ {ie.3,558] [y e

S5E) gmn hiaplgld

B T T e 1Y)

T oA T AR

)

Sk AT aE

s MO RGIEDY. T -

Wl ive

Frr DN RS JUIMERAISU L WEI|Y:

- ANBAWO O30 |

[ g

T R e L T U Ty T T

e

ey

[ [eATuT iR

T TSR y dRUSSD) NG uay |

E T STUS R geeeg TR G

AT w L ONEAITED PENOSEING, IO g

[ergu] “me(y
Ay L G [ m..r._&..u.ua«.mmmmﬁwnu._uu.nu‘.

330} AON| 100 a5 | DAV | AAF | NAF | AV e 310 S|

7 BoS[] G0SL

507 IUBUINUIBIA JUIWRLSH] (OSL

RIQUAIG NSUNI0L [0 NAnan i DIusmgey [ 1oy




District of Columbia

Department of Forensic Sciences
Forensic Science Laboratory

Forensic Biology Unit

Wd BB TSZT ETOZ/L/ETL sr] anss|
axndely Joydoisun :Ag poacuddy

1301 afed

Q31NHd NIHM CITIOELNOIND

& IUISIADY
SGET LPGUNN FOLIUED IWBWNICY
o 20UBUBIMIEIY JUDLLNIISY] DOSL

T

feaiunOsen G - B8 S5%4 RWOZD - %

(DU DBUTE SBLAIHG
¥ AR pawLIogad g o) i wseg TEHLU] TI0Q

T TN I anf R AT R

IHES

[E3Netd Tens) F1eg

IRRIMIEE 0 e MO QU A

w

R U U AR P

haTiay

R3S T AT

ST ) (eAumey T GGHERGIE D TR0

g R G

L formameg ]

GO 1O

LB L]

gty .._m

3i1ieaf

T RO USR] YES T

S
wiek |3l

W

R "

TFF

03

CEIREE e R0y 0 JAMOT]

A T e

IR weg

A b Agiope: T

S e g RIS ST NI |

ey

IRIHUE e

11,8141 W

L ARIROIA

- WaSeoq Y ARURSH R iy

Erded TR Rg

o

RO [T HONEIGHE) PuROTITE WAGTRY”

5

.pzaﬂ-.t »

FRAlIUE AL

T AR
sl

TR T T TS B R0

240

NP AV

Hdy

34

BT R

[TAdAT] [ ﬁ_\.

F PasO05L

B0 DURTIUITH] JuSWRLSU] O0SL

SIIUMIG HRURIO {0 Sernn ) relacy DGO 6 1148

S 1Page 48 of 48



