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Queensland
Government

Employee Movement Form - Permanent

Person ID Personnel assignment number

e R T T T T T T

Please complete the table below using 24 hour time format (e.g. 07:00 - 15:30) to advise the employee's roster for their initial two week period of employment.

Week one Week two
Meal break® T Mealbreaks
Day Starttime | Endtime | Starttime | Endtime | Total daily Day Starttime | Endtime | Starttime | Endtime | Totaldaily
thhomm) (hh:mm) {hh;mm) (hh:mm) hours {hh:mm) {hh:rmm) (hh:mm) (hh:mm) hours

Monday | 08:00 | 16:06 | 12:00 | 12:30 | 07:36 | |Monday | 08:00 | 16:06 | 12:00 | 12:30 | 07:36
Tuesday | 08:00 | 16:06 | 12:00 | 12:30 | 07:36 | |Tuesday | 08:00| 16:06 | 12:00 | 12:30 | 07:36
Wednesday | 08:00 | 16:06 | 12:00 | 12:30 | 07:36 | [Wednesday| 08:00 | 16:06 | 12:00 | 12:30 | 07:36
Thursday | 08:00 | 16:06 | 12:00 | 12:30 | 07:36 | [Thusday | 08:00 | 16:06 | 12:00 | 12:30 | 07:36
Fidy | 08:00 | 16:06 | 12:00 | 12:30 | 07:36 | |Fidy | 08:00| 16:06 | 12:00 | 12:30 | 07:36

Saturday Saturday

Sunday Sunday

Total weekly hours 38 Total weekly hours 38

*Where a paid meal break applies, please insert N/A for meal break start and end times.

Pre-Employment Checks

Criminal History Check completed* If Criminal History Check not required, please insert reason below
(Please attach a copy of email confirmation)
*In alca?rda;\ce with Queensland Health Criminal Checking policy, no offer of employment can be made uniil completion of a relevant criminal history check {refer Queensland Health policy T2-TTor
exclusions,
Status Expiry date
Blue Card (if applicable) ] [ | [ ]
Please specify Status

Other (if applicable) I:] I —| } J

Qualification Payments

Does the employee possess any approved qualifications that wnII entitle them to addmonal payment(e g.relevant AQF qualifi catnons) under Queensland Health
policy?

No [] Yes [ ] If yes, please provide details here: |

Supervisor Certification

| certify that | have:

« (where the employee has been appointed to a position from anather work unit) successfuily negotiated the release date with the line manager of the
employee's substantive position

« informed this employee of any changes to their FBT Concession Eligibility status as a consequence of this variation to their employment contract

. discussed with this employee the consequences of this change to their position, employment status, terms of employment and/or roster, and

- informed the employee where this change applies to a temporary employee moving between temporary assignments, of any impact (i.e. the ending or
likelihood of extension of their previous contract) as a consequence of accepting appointment to this proposed position.

Supervisor's signature Date Area code Contact number

I I on || ]
Supervisor's full name (please print) Supervisor's position title

[ Refer to Delegate | [ J

Employee Certification

1 accept the appointment to this position and confirm my acceptance of the change in terms of employment contained in this form.
Further, | certify that | have been:
+ informed by my line manager of the consequences of any change to the FBT Concession Eligibility status that may result from this variation to my
employment contract, and
- made aware of the consequences of this change to my position, employment status, terms of employment and/or roster. | also acknowledge that where
rary nature, the contract may be ended by my line manager with two weeks’ notice.

Date

| o2l oz]a |
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5 GENERAL ROLES AND RESPONSIBILITIES

The following particulars outline the general roles and responsibilities
of each party to this MOU.

5.1 The mission of Queensland Health is “Helping people to better
health and wellbeing.”

52 The guiding principles and role of Queensland Health are:
5.2.1 Prevention, health promotion and early intervention.
5.2.2 Evidence-based clinical practice.

5.2.3 Partnership with all health-care providers (including
private sector and non-government bodies).

5.2.4 Managing the public health risks of Queenslanders.

5.3 The mission of the QPS is “To serve the people of Queensland
by protecting life and property, preserving peace and safety,
preventing crime and upholding the law in a manner which has
regard for the public good and the rights of the individual.”

5.4 The guiding principles of the QPS are:

5.4.1 Provide a corruption free policing service to the
Queensland community, based on integrity, fairness,
equity, professionalism and accountability.

5.4.2 In partnership with the Queensland community, as well
as with other law enforcement agencies, provide
responsive policing services to meet the Service’s
statutory responsibility to preserve peace and good order
and to prevent, detect and investigate breaches of the law
by the use of problem solving approaches.

5.4.3 Help create a safe environment for all Queensland
residents and visitors.

Memorandum of Understanding (Final Version) Page 4 19 December 2000
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6.2

6.3
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Each payment to Queensland Health by Queensland Police Now povel
Service will be made prospectively by the commencement of  mealla\, |
each quarter. A

A quarterly acquittal process will be conducted to reconcile the
payments made to the samples processed throughout the period.

7 OPERATIONAL ASPECTS OF MEMORANDUM

%l

7.2

7.3

7.4

7.5

The fiscal years incorporated by this MOU are 2000/2001,
2001/2002, 2002/2003.

The MOU will take effect from the date of execution of the
Memorandum by the last party to sign it, and will continue until
either party withdraws from the memorandum by written notice
to the other party.

Both parties must agree in writing to any alterations to this
MOU. Any proposed alteration shall be raised and addressed
through the Commissioner, QPS and the Director-General,
Queensland Health.

Should either party (the first party) form the view that the other
party (the second party) is not complying in any respect with
any of the provisions of this MOU. The first party shall notify
the second party in writing and request the second party to
attend a meeting to resolve the issue. The second party shall

cooperate with the first party in a genuine attempt to resolve the
dispute.

The parties agree to respect the policy and legislative
requirements of either party and that any joint service provision
will reflect those requirements. Those policy and legislative
requirements include:

7.5.1 Queensland Police Service Code of Conduct.

7.5.2 Queensland Police Service Operational Procedures
Manual.

Memorandum of Understanding (Final Version) Page 6 19 December 2000
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®

%gsgrr:]ﬂ]ae?‘? Pathology & Scientific Services
Queensiand Health Biomedical Technology Services

Validation Acceptance

Validation file title: Extended Internal Retrospective Validation of the ABI Prism®
7000/Quantifiler System (Forensic Biology)

Purpose:
Validation of use of Quantifiler Standards showing limitations with historically-used method
and reasons for the direction of using an alternative standard.

The following are included as part of this validation file:

Validation Plan: NO
Validation Protocol: NO
Validation Summary Report: YES
Raw Data: YES

Comments: Raw data submitted in two folders. Testquant analysis sheets can be found in
Testquant folders.

Refer to Change No. 12 for details of training and documentation update responsibility.

Chief Scientist Approval (signature and date): _ 9-%: O Q’_

Note: This form is to be placed in the front of all validation files as a record that the validation has
been reviewed and approved.

Validation documents filed and Validation Log updated (signature/date) :

Quality Officer

Authorised by V lentile Page 1 of 1 16007R1.doc
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The initial plan endorsed by the members of the Biological Specialist
Advisory Group (BSAG) involved a series of experiments designed to
enable each jurisdiction to choose an appropriate STR amplification kit but
using the same methodology (national approach to STR kit validation)[2].

This plan included:
1. Sensitivity and amplification volume determination
Population studies
Concordance
Mixture studies

S

Baseline determinations, peak balance, stutter thresholds, minimum
reporting threshold and probability of drop in. This last series of
experiments were devised by the Statistics Scientific Working
Group (StatSWG)[3].

The plans created by BSAG and StatSWG are a significant development
with respect to STR validation and interpretation within Australia. In line
with current research, these plans involve the move away from a binary
approach to DNA profile interpretation to a continuous model. To achieve
this, a new DNA profile interpretation software (STRmix™) has been
developed by forensic DNA experts & statisticians from Australia and New
Zealand forensic laboratories. The validation of the STRmix™ software will
be covered in the STRmix™ validation document to be issued subsequent
to this report.

The PowerPlex® 21 system[4] is a new short tandem repeat (STR) kit
made available to the Australian forensic laboratories in early 2012. The
kit has all of the nine loci amplified in AmpF/STR® Profiler Plus®[5] and
the six loci amplified in AmpF£STR® COfiler®[6] and an additional seven
loci. See Table 1 for kit loci.

PowerPlex®21 — Amplification of Extracted DNA Validation Page 8 of 71
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The samples were amplified with the recommended DNA template input of
0.5ng in a 25pL total PCR volume. Three plates were amplified using the
PowerPlex®21 system kit with each plate including a positive amplification
control (2800M DNA) and a negative amplification control (amplification
grade water). The three plates were prepared as per Method 4.11.

Standard amplification cycling conditions, DNA fragment analysis and
profile interpretation was followed as outlined in Methods 4.12, 4.13 and
4.14.

5.1.2 Torres Strait Islander dataset

In this experiment 223 Torres Strait Islander samples were punched
across three 96 well plates as outlined in section 4.4. Each sample had
one spot punched, a total PCR volume of 12.5uL and was directly
amplified at 26 PCR cycles.

Amplification cycling conditions, DNA fragment analysis and profile
interpretation was followed as outlined in Methods 4.12, 4.13 and 4.14.

5.1.3 Caucasian dataset

In this experiment 208 Caucasian samples were punched across three 96
well plates as outlined in section 4.4. Each sample had two spots
punched, a total PCR volume of 25uL and was directly amplified at 25
PCR cycles.

Caucasian samples that did not produce a full PowerPlex®21 profile were
punched again using 2 spots, a total PCR volume of 25uL and was directly
amplified at 26 PCR cycles.

Amplification cycling conditions, DNA fragment analysis and profile
interpretation was followed as outlined in Methods 4.12, 4.13 and 4.14.

51.4 South East Asian dataset

In this experiment 141 South East Asian samples were punched across
two 96 well plates as outlined in section 4.5. Each sample had one spot
punched, a total PCR volume of 12.5uL and was directly amplified at 26
PCR cycles.

South East Asian samples that did not produce a full PowerPlex®21
profile were punched for extraction, extracted, quantified and amplified as
outlined in Methods 4.6, 4.7, 4.8 and 4.10.

Amplification cycling conditions, DNA fragment analysis and profile
interpretation was followed as outlined in Methods 4.12, 4.13 and 4.14.

PowerPlex®21 — Amplification of Extracted DNA Validation Page 17 of 71
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The average peak height RFU (upk) for each dye channel was calculated
using the AVERAGE function (Arithmetic mean) in Microsoft Excel. The
standard deviation (opx) was calculated using the STDEV function in
Microsoft Excel.

The thresholds were calculated as follows:

The limit of detection (LOD) was calculated from Equation 1[8].
Equation 1

LOD = ppk + 30pk

The limit of reporting (LOR) also known as the analytical threshold (AT)
was calculated from Equation 2[8].

Equation 2
LOR = Mpk + 100pk

5.4 Sensitivity 1

This experiment tested the sensitivity of PowerPlex® 21 system at
amplification volumes of 25uL and 12.5uL for DNA template inputs from
4ng to 1pg.

Two staff (one male and one female) with the most heterozygous DNA
profile processed with AmpF£STR® Profiler Plus® and AmpF{STR
COfiler® kits were selected for testing[9]. Heterozygous loci provide more
information with respect to allele drop out and peak balance.

FTA™ cards were collected, processed, extracted, stock solutions
prepared, quantified and dilution series prepared as outlined in Methods
46,4.7,4.8,4.9 and 4.10.

Each donor had 9 dilutions prepared as outlined in Table 6. These
dilutions were amplified in duplicate with a total amplification volume of
25uL and 12.5uL. Each amplification plate included the kit positive control
(2800M DNA) and a negative control (amplification grade water).

Amplification, amplification cycling conditions, DNA fragment analysis and
profile interpretation was followed as outlined in Methods 4.11, 4.12, 4.13
and 4.14.

Table 6 - Total DNA input for sensitivity 1

DNA Template
Input (ng)
4
2
1
0.5
0.1
0.05
0.01
0.005
0.001

PowerPlex®21 — Amplification of Extracted DNA Validation Page 19 of 71
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Amplification, amplification cycling conditions, DNA fragment analysis and
profile interpretation was followed as outlined in Methods 4.11, 4.12, 4.13
and 4.16.

The stutter ratio (SR) was calculated for each locus as per Equation 3.
Equation 3

SR = Es/Ea
SR = Stutter Ratio, Es = Stutter Height, Ex = Allele Height

The stutter threshold (ST)[4] for each locus was calculated as per
Equation 4.

Equation 4
ST = usp + 3 Osr

ST = Stutter Threshold, usg = average stutter ratio, osg = standard
deviation of stutter ratio.

The stutter results were also processed with a multiple regression analysis
by Jo-Anne Bright for use within the STRmix™ validation and STRmix™
settings[10].

5.8 Peak Balance

The samples from the 10 x10 (section 5.4) were used to calculate peak
height ratios and an allelic imbalance threshold to be used for reference
samples and as a guide for determining the number of contributors to a
mixture.

5.8.1 Peak Height Ratio and Allelic imbalance threshold

Peak height ratios for heterozygote loci (1127 alleles for 12.5uL and 1094
alleles for 25 L total PCR volumes) were determined by dividing the lower
peak height by the higher peak height. Loci where the two main alleles
were one repeat apart or were homozygous were excluded from analysis.

The peak height ratio (PHR) was calculated for each locus as per equation
5 [11].

Equation 5
PHR =LPH/HPH

PHR = Peak Height Ratio, LPH = Lower Peak Height, HPH = Higher Peak
Height

The average peak heights and standard deviation of peak height ratio
were calculated using the Microsoft Excel AVERAGE and STDEV
worksheet functions.
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The allelic imbalance threshold (Al) was calculated as per Equation 6[12,
13]

Equation 6

Al7y = PpHR - 30pHR

Alry = Allelic Imbalance threshold, upnr= overall average PHR, oppyr =
standard deviation of the PHR.

5.8.2 Homozygote threshold

The homozygote threshold is the threshold above which you can be
confident that a heterozygote locus will not be incorrecily called as a
homozygote locus. It was calculated using the following methods

Method 1 — As previously described in the internal validation[14] of peak
heights and allelic imbalance thresholds and illustrated below:

Equation 7

The LOR used for this calculation is from 5.3 and Alyy was determined in
5.8.2.

Method 2 — As described in the Promega Internal validation guidelines[15]
determined from a plot of allelic imbalance versus the lower RFU of a
heterozygote pair. The homozygote threshold is assigned at the point at
which there is a rapid drop off in peak height ratio.

5.9 Drop Out

To aid in determining the default total PCR volume and template DNA
range a series of drop out analyses were performed on the 10 x 10
(section 5.4), sensitivity experiments (sections 5.3 & 5.5) and population
datasets (section 5.2).

591 Dropout1

The samples from the sensitivity 1 experiment (section 5.3) were used to
determine at what RFU the partner of a heterozygote pair drops out. The
data was interpreted as outlined in section 4.13. Homozygote peaks,
excess samples and no size data were excluded from data analysis. Heat
maps were used to summarise the data.

5.9.2 Dropout2

Samples processed at 25uL and 12.5uL were analysed to determine the
threshold when an allele most frequently drops out.

334 DNA profiles amplified at 25uL (from section 5.1.1, 5.3, 5.4 and 5.5)
and 279 DNA profiles amplified at 12.5uL (from section 5.2, 5.3, 5.4 and
5.5) were analysed as outlined in Method 4.13. I ’
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Table 10 - Observed number of allele concordances

Allele Size

8SETSEQ
LTI€SETA
3 eJUag
6€559TA
15581d
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0dT45D
@ ejuag
TOHL
VMA
115120
028520
818550
XOdL
6/11580
€EVS6TA
vo4

w N
NN
N U

17

18]
[y

5
6 44 7
7 32 4 5 75 4 3 4
8 23 22 4 42 b8 b 133 1
9 21 10 44 4 48 50 28 13 34 4
93 69
10 11 25 26 2 69 31 3 80 19 13 11 1

oc
[

11 79 26 83 2 77 45 1 65 91 65 14 6

12 1 8 40 78 37 93 51 26 100 11 37 26

14 41 20 15 2 38 1 1 8 28 3 71 67
15 84 12 42 1 3 43 43 23
16 56 13 48 14 1 63 10 2
17 67 10 36 46 67 1 )

18 36 6 18 19 57 1 4

20 1 10 28 2 39
20.2 2

22 2 2 13 1 56
22.2 3
23 1 20 48
24 13 36
25 22 28
26 8 3 10

27 1 7 4
28 61
29 47 1
29.2 1
29.3 1
30 78
30.2 10
31 18
31.2 22
32 5
32.2 25
33.2 9

35 2 .
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6.3 Baseline Determination

The thresholds determined by the baseline experiments are the limit of
detection (LOD) and limit of reporting (LOR). The use of thresholds for
reporting is essentially a risk assessment[21], if the thresholds are set too
low then labelling of artefacts and noise may occur, if set too high then
real peaks will not be labelled and information will be lost[1, 11].

Type 1 errors are defined as false labelling of noise peaks. LODs
calculated from negative samples may not be optimal for medium-high
template samples, as the baseline will differ between positives and
negative samples[22].

Type 2 errors are defined as false non-labelling of alleles. If the LOD is set
too high, then low level samples may have a heterozygous locus called as
a homozygous locus[1, 22-24].

The LOR is the threshold in which a peak can be confidently distinguished
from the background fluorescence (baseline). Several methods can be
used to determine this threshold.

For the method used here[8] the LOR is derived from the mean baseline
plus ten standard deviations (Equation 2).

The LOD is the lowest signal that can be distinguished from the
background fluorescence (baseline) and may vary between CE
instruments.

Previously in DNA Analysis [14] baseline for the AmpF£STR® Profiler
Plus® kit was determined using the BatchExtract software v0.16. The
LOD was calculated using Equation 1. This approach of using the mean
and three standard deviations would account for 99.73% of baseline
fluorescence.

The files generated by GeneMapper ID-X v1.1.1 are not compatible with
the BatchExtract software without modification. For this validation an
equivalent process for measuring the baseline as described by Promega
was used with some modifications to the types of samples used. For this
validation samples containing DNA were used to determine baseline
fluorescence.

Table 11 shows the results determined from the baseline calculations
when the samples were amplified at 25uL. The highest average peak
height (5.74RFU) and the highest standard deviation (3.21) was in the
TMR (yellow) channel from run 2 on 3130x| A. The TMR (yellow) channel
for run 2 on 3130x| A also yielded the highest LOD (15.37) and highest
LOR (37.84). The LOD was rounded to 16RFU and the LOR was rounded
to 40RFU and is to be used for all dye channels for samples amplified
using a total amplification volume of 25puL.
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Table 13 - Summary of the 2 donors amplified at 25uL
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Donor 1 Template Av No. Av PH Max PH Min PH AV
25uL Alleles (RFU) PHR
Donor1 4ng N/A NAD XS N/A N/A N/A
Donor1 2ng N/A X8 N/A N/A N/A
Donor1 1ng 42 2512.56 4661.00 1456.00 90.47
Donor1 0.5ng 42 1347.65 2492.00 172.00 85.58
Donor1 0.1ng 42 277.47 506.00 119.00 78.78
Donor1 50pg 41 153.39 387.00 48.00 67.09
Donor1 10pg 17 46.86 108.00 20.00 79.08
Donor1 5pg 6.5 39.57 78.00 20.50 0.00
Donor1 1pg 1.5 33.83 43.00 27.00 0.00
Donor 2 Template Av No. Av PH AvMax Av Min AV
25ul Alleles (RFU) PH PH PHR
Donor2 4ng N/A XS N/A N/A N/A
Donor2 2ng N/A XS N/A N/A N/A
Donor2 1ng 42 2790.81 5126.00 1461.00 89.19
Donor2 0.5ng 42 1344.10 2878.00 431.00 86.91
Donor2 0.1ng 42 292.72 698.00 88.00 74.55
Donor2 50pg 41.5 1567.40 479.00 47.00 68.59
Donor2 10pg 245 69.69 171.00 14.25 69.60
Donor2 S5pg 5.5 44 .95 75.00 23.00 96.79
Donor2 1pg 6 33.62 55.00 20.00 94.85

Av = Average, PH = Peak Height, No. = Number, Max = Maximum,

= Peak Height Ratio

Table 14 - Summary of the 2 donors amplified at 12.5pL.

Min = Minimum, PHR

Donor 1 Template Av No. Av PH MaxPH Min PH AV
12.5pL Alleles (RFU) PHR
Donor1 4ng N/A NAD XS N/A N/A N/A
Donor1 2ng N/A XS N/A N/A N/A
Donor1 1ng N/A XS N/A N/A N/A
Donor1 0.5ng 42 3132.96 6719.00 1590.00 84.41
Donor1 0.1ng 42 780.57 244400 180.00 74.66
Donor1 50pg 42 346.67 931.00 58.00 68.88
Donor1 10pg 27 91.95 406.00 21.00 49.76
Donor1 5pg 12 48.20 91.50 20.00 71.22
Donor1 1pg 45 35.80 51.00 22.00 88.24
Donor 2 Template Av No. Av PH AvMax Av Min AV
12.5uL Alleles (RFU) PH PH PHR
Donor2 4ng N/A XS N/A N/A N/A
Donor2 2ng N/A XS N/A N/A N/A
Donor2 1ng N/A XS N/A N/A N/A
Donor2 0.5ng 42 2878.80 6159.00 1281.00 78.29
Donor2 0.1ng 42 742.73 1612.00  140.00 68.12
Donor2 50pg 42 333.38 892.00 93.00 60.88
Donor2 10pg 25 82.33 249.00 21.00 59.05
Donor2 5pg 13.5 51.47 121.00 21.00 67.89
Donor2 1pg 0 0.00 0.00 0.00 0.00

The amplifications at 25uL total PCR volume with DNA templates of 4ng

and 2ng for both donors gave excess profiles resulting in the profiles being

unable to be interpreted. The results from the excess samples were
excluded from the data analysis. The average number of alleles and the
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A full complement of alleles in the PowerPlex® 21 system was obtained for
both donors at total DNA template inputs of 0.5ng and 0.1ng when amplified
at both total PCR volumes. As expected the average number of alleles
decreased as the DNA template decreased.

For both total PCR volumes, as the total DNA template decreased, the peak
heights also decreased. The 12.5uL amplification gave higher peaks heights
at the 0.5ng, 0.1ng and 50pg DNA template inputs compared with the 25uL
amplification.

The average peak height ratio decreased as the DNA template decreased to
50pg. Below a DNA template of 50pg less heterozygote pairs were observed
(as expected) which resulted in the peak height ratio becoming more variable
and drop out being observed.

The samples from the 10x10 dataset ranged from template inputs of 0.5ng to
0.025ng. The results of these experiments are concordant with the first
sensitivity experiment.

A full complement of alleles in the PowerPlex® 21 system was obtained for
all samples between 0.5ng and 0.132ng DNA template inputs when amplified
at both total PCR volumes.

The second sensitivity experiment was undertaken to enable direct
comparison of the sample concentration when amplified at a total PCR
volume of 25uL and 12.5uL rather than comparing the total DNA template
input.

Figure 3 shows the resuits of low concentration samples amplified at 25uL
and 12.5uL total PCR volumes with the vertical red line highlighting the limit
of detection[29] (quantification) used for the AB 7500 Real Time PCR
system. The numbers of alleles obtained at each concentration were counted
using the LOR thresholds determined in section 6.4.

The DNA profiles exhibited increased allelic imbalance across different loci
when the sample concentration dropped below 0.025ng/uL.

Overall the PowerPlex®21 system is a very sensitive STR amplification kit
capable of detecting DNA amounts below what is generally considered low
copy number (LCN). The data analyses indicate that the risk of type 2 errors
will increase if the DNA template is too low for both total PCR volumes.
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6.6 Stutter

Stutter peaks are Polymerase Chain Reaction (PCR) artefacts commonly
observed in all STR analysis[4, 33]. They are usually observed as a peak
one repeat unit smaller in size than the true allele peak[33]. The stutter
mechanism has been attributed to slippage of the DNA strand during
replication.

Over stutter is observed as a peak one repeat unit more in size than the
true allele. Figure 5 shows an example of stutter and over stutter.

420 . 430

P—

e
12
997 982 52

stutter over stutter

Figure 5 - Example of stutter and over stutter.

Promega supplied a stutter text file (using u + 30[4]) for GeneMapper ID-X
v.1.1.1. We have used the same calculation as it incorporates 99.73% of
the data assuming normal distribution.

The data for the observed stutter ratios (forward and over) for samples
amplified at 25l are listed in table 15 and for 12.5uL are listed in table16.

Over stutter was observed for all loci when amplified at 25puL and therefore
a threshold was able to be calculated for each locus. Over stutter was not
observed for all loci when amplified at 12.5uL and therefore a threshold
was only able to be calculated for those loci at which over stutter was
observed. Over stutter will be continued to be monitored until enough data
is obtained to review the thresholds set in this validation.

Most calculated stutter thresholds were higher than the Promega supplied
stutter filter file both for 25uL and 12.5uL. The exceptions were D6S1043,
D18D51, D2S1338, and Penta D for 25uL and D6S1043, Penta E,
D18D51, D2S1338, and Penta D for 12.5uL.

When comparing the calculated stutter thresholds for the 25uL and 12.5uL
total PCR volumes, they appear to be similar.
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observed in our data, the calculated Al of 31.1% for 12.5uL and 38.6%
for 25ulL reaction volumes are considered low.

Figures 6 and 7 display the data obtained from the 10 x10 experiments for
25uL and 12.5pL total PCR volumes respectively. For both total PCR
volumes, as the amount of DNA input is decreased from the
recommended 0.5ng template DNA, the average peak height ratio (Upnr)
decreases and the standard deviation of the peak height ratio (opHRr)
increases.

When the mean PHR are calculated for each DNA template, between
0.183ng and 0.5ng inputs there is no significant difference between total
PCR volumes although the standard deviation is higher for the 12.5uL total
PCR volume, resulting in a much lower threshold. Refer to table 17.

Figures 10 -19 show observed PHR for different template DNA amounts.
The PHR range is separated into 0.1 increments plotted against number of
allele pairs. Figure 10 is lowest template DNA amount. This shows that at
the low template DNA range, the PHR varies unpredictably for both the
25uL and 12.5uL total PCR volumes. As the template DNA amount
increases, the PHR converges towards the ideal of 1.0.

The pprr 25 at 25pg input was 0.736 and at 0.5ng input was 0.851
compared with the ppur_12.5, at 25pg input was 0.598 and at 0.5ng was
0.832.

The results of our validation are consistent with previous published
findings referring to low template DNA and reduced volume amplifications
[13, 34, 39].

Stochastic effects were obvious in this cxpcriment in data from templates
below 0.132ng. Stochastic effects are the result of random, uneven
amplification of heterozygous allele pairs from low template samples
(SWGDAM 2010 interpretation) which is displayed by low peak heights or
allele/locus dropout. At 0.132ng DNA template is approaching what is
usually defined as low copy number (LCN) (~0.100ng to 0.150ng).

Supportive experimental data is displayed in Figure 20 Aly4 vs input graph,
which displays a rapid drop off the Al after 0.132ng DNA template. The
calculated Alyy drops below 0 for 0.02475ng DNA template because the
standard deviation is so large. The rapid drop off is likely to increase the
number of type 2 errors if Al7y is used calculated from the entire dataset
due to the large standard deviation. Exclusion of data from templates
below 0.132ng increases the ppyr and decreases Opygr.

A multiple regression analysis was performed by Jo-Anne Bright, Duncan
Taylor and John Buckleton to calculate the peak height variance for use in
STRmix™[40].

The peak height ratios calculated here are for use with reference samples
that have been amplified from extracted DNA and as a guideline to help
determine the number of contributors for mixture interpretation as required
for STRmix™ analysis.
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threshold is defined as the point at which peak height ratio drops off
significantly. Figures 21 and 22 display the data, the average Aly
calculated for the range 0.132ng-0.5ng in section 6.7.1 for 25uL and
12.5pL respectively. An RFU that encompasses the majority of the data
that falls below the average Al calculated.

Unlike data reported in other publications[21, 43] there is not a rapid drop
off of peak height ratios observed in the PowerPlex® 21 system, most
likely due to the exclusion of the lower template data that exhibits extreme
allelic imbalance. We have observed that the PowerPlex® 21 system loci
tend to completely drop out completely compared to partially dropping out.

As both methods used give similar results, it is recommended the
homozygote threshold be set at 200RFU for 25uL. and 250RFU for 12.5uL.

These methods are subjective but when considered with the observed
drop out data in Figures 23-32, Thyom of 200RFU would result in no type 2
errors. Additionally the threshold is more than three times the LOR
threshold so Type 1 errors would also be addressed.

The homozygote threshold calculated in this validation will be used for
extracted reference samples as case work samples do not require a
homozygote threshold for STRmix™ analysis.

To ensure all of the thresholds set for this validation are appropriate a post
implementation review of the thresholds will be performed. If the
thresholds are found to be too conservative and have resulted in additional
processing the review will provide an opportunity to re-adjust the
thresholds based on empirical data.
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6.8.2 Dropout3

Analysis for drop out 3 used the data from the baseline (10 x 10) and both
sensitivity experiments at both 25uL and 12.5yL total PCR volume. There
were 215 drop out events observed for the 25uL total PCR volume
compared to198 drop out events observed at 12.5pL total PCR volume.
Figure 29 shows the number of drop out events for a range of peak
heights. This shows the majority of drop out events occur below 150RFU
for 25uL total PCR volume and below 180RFU for 12.5uL total PCR
volume.

Figures 30, 31 and 32 show the peak heights where one of the
heterozygote pairs has dropout at each DNA template. Figure 30 shows
one dropout event occurred at 226RFU for the 12.5uL total PCR volume at
a DNA template of 0.131ng whereas 17 dropout events occurred at 25 uL
total PCR volume at the same DNA template, however these dropout
events occurred under 80RFU. The highest drop out seen for 12.5uL total
PCR volume was at 234RFU at a DNA template of 0.025ng and for 25uL
total PCR volume was at 106RFU. The total number of dropout events
seen for the 10 x10 at 25pL total PCR volume was 88 and 30 at 12.5uL
total PCR volume.

Figure 31 (Sensitivity 1) shows the highest drop out for 12.5L total PCR
volume was seen at 399RFU at a DNA template of 0.01ng and 160RFU at
DNA template 0.01ng for the 25uL total PCR volume. The total number of
dropout events seen for the sensitivity 1 experiment at 25uL total PCR
volume was 58 and 66 at 12.5pL total PCR volume.

Figure 32 (Sensitivity 2) shows the highest drop out for 12.5uL total PCR
volume was seen at 246RFU at a DNA template of 0.0094ng and 249RFU
at a DNA template of 0.0375ng for the 25uL total PCR volume. The total
number of dropout events seen for the sensitivity 2 experiment at 25uL
total PCR volume was 89 and 102 at 12.5uL total PCR volume.
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Table 18 - 12.5uL total PCR volume mixture studies

Mixture Ratio of Total Input Template  Approximate Mixture
Sample (ng) Ratio of Profile
2 Person Mixtures
1:1 0.500 1.2:11
2:1 0.500 2.2:1
0.060 2.9:1
5:1 0.500 6.1:1
0.125 6.1:1
10:1 0.500 12:1
0.125 11:1
20:1 0.500 24:1
0.250 16:1
0.125 19:1
30:1 0.500 21:
50:1 0.500 35:1
0.250 49:1
0.125 Unable to calculate
3 Person Mixtures
5:2:1 0.500 4.2:1.31
0.125 Unable to calculate
10:5:1 0.500 13:9.1:1
20:10:1 0.500 10:5.7:1
0.125 Unable to calculate
4 Person Mixtures
5:3:2:1 0.500 Unable to calculate
0.125 Unable to calculate

Table 19 - 25pL total PCR mixture studies

Mixture Ratio of Total Input Template  Approximate Mixture
Sample (ng) Ratio of Profile
2 Person Mixtures
1:1 0.500 1.2:1
2:1 0.500 1.8:1
0.080 1.7:1
51 0.500 411
0.125 4.8:1
10:1 0.500 8.5:1
0.125 6.3:1
20:1 0.500 22:1
0.250 17:1
0.125 10:1
30:1 0.500 15:1
50:1 0.500 26:1
0.250 9.2:1
0.125 6.7:1
3 Person Mixtures
5:2:1 0.500 2.9:1.51
0.125 2.7:1.11
10:5:1 0.500 7.4:5.4:1
20:10:1 0.500 10:6.4:1
0.125 10:4.7:1
4 Person Mixtures
5:3:2:1 0.500 Unable to calculate
0.125 Unable to calculate
el |
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7 Conclusion

The results from this validation support that Promega’s PowerPlex®21
System is suitable for analysis of STRs.

Despite slight differences observed between the two 3130x| analysers, the
use of single LOD and LOR of 16RFU and 40RFU is more practical for
use in DNA Analysis.

The PowerPlex21® System displays full concordance with all alleles
observed in testing being concordant.

The three national population datasets (Caucasian, Aboriginal and SE
Asian) created collaboratively within Australia, have been externally
validated and will be implemented in conjunction with STRmix™ for
statistical interpretation.

12.5pL total PCR volumes gave higher peak heights than their 25uL
counterparts at the same DNA template.

The PowerPlex®21 system is a very sensitive amplification kit when used
at either the standard amplification volume (25uL) or reduced volume
amplification (12.5uL); however the increased sensitivity does not
necessarily result in more reliable information.

The two sensitivity experiments explored the range on DNA template
inputs from very large inputs (4ng) to very small inputs (0.00059ng). Within
this validation complete PowerPlex® 21 DNA profiles were obtained with
as little as 0.01875ng of template DNA. However, the PHR data indicate
that as the amount of template DNA decreases the pppr decreases and
OpHr increases. The risk of type 2 errors is greatly increased from
template DNA amounts of less than 0.132ng for both 25uL and 12.5uL
total PCR volumes, which is supported by the experimental drop out data.

The data presented within this report indicates that input templates less
than 0.132ng total DNA (concentrations 0.0176ng/uL if using 12.5uL total
PCR volume or 0.0088ng/uL for 25uL total PCR volume) may result in
increased stochastic effects.

As previously documented in DNA Analysis[45, 46], the Quantifiler™
Human DNA Quantification kit gives an estimate of the DNA
concentration. Careful consideration of the DNA profile is required before
reporting because the precision within a quantification method and
between different quantification methods may vary.

For the range of DNA templates specified above, significant differences
between 12.5uL and 25pL total PCR volumes was not observed. The use
of 12.5uL total amplification volume as the default protocol with DNA
Analysis is indicated. The disadvantage of the 12.5pL total PCR volume
are the physical constraints of the process i.e. a maximum of 7.5pL of
sample can be used compared with 15uL for the 25uL total PCR volume.
However, higher peak heights and the cost savings associated with
reduced volume amplifications even with additional processes to increase
the sample concentration, mitigate the disadvantage.
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9. Adoption of the national Caucasian, Asian and Aboriginal sub-
population datasets that DNA Analysis contributed to as part of this
validation for use within statistical calculations.

10.Adoption of the locus specific stutter filter as per results section.

11.Thresholds listed in 7 and 8 are to be used as a guidelines when
assessing the number of contributors in a mixture.

12.A post implementation review should be performed to review the
appropriateness of points 3 — 8. The review will at minimum
examine the outcomes of samples amplified within 0.0176ng/uL
and 0.0244ng/uL concentration range. Similarly, all of the extracted
reference samples will be reviewed with regards to the Al and
homozygote threshold.
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e pipette tips (VWR International LLC Radnor, PA, US and Molecular Bioproducts
Inc.,San Diego, CA, US)

e 96-well PCR plates(Axygen Inc. Union City, CA, US)

e 2.0mL sterile screw-cap tubes (Axygen Inc. Union City, CA, US)

e plate septas (Axygen Inc. Union City, CA, US)

e adhesive film (QIAGEN, Hilden, DE)

o FTA® collection kits (Whatman™ GE Healthcare, Buckinghamshire, GB)
e Reference positive controls (DNA Analysis, Brisbane, QLD, AU)

e TNE (DNA Analysis, Brisbane, QLD, AU)

e Proteinase K (20mg/mL) (Sigma-Aldrich® Corporation, St Louis, MO, US)
 Dithiothreitol (Sigma-Aldrich® Corporation, St Louis, MO, US)

e Trigene (Medichem International, Kent, GB)

e Ethanol (Recochem Incorporated, Wynnum, QLD,AU)

e Bleach (lonics Australasia Pty Ltd., Lytton, QLD, AU)

e Amphyl (Rickitt Benckiser Inc. Parsippany, NJ, US)

e Sarcosyl (Sigma-Aldrich® Corporation, St Louis, MO, US)

e Nanopure water (DNA Analysis, Brisbane, QLD, AU)

e Quantifiler™ Human DNA Quantification kits (Life Technologies Applied Biosystems,
Foster City, CA, US)

e AB 7500 Real Time PCR System (Life Technologies Applied Biosystems, Foster City,

CA, US)

¢ GeneAmp PCR system 9700 (Life Technologies Applied Bicsystems, Foster City, CA,
us)

e ABI 3130xl Genetic Analyzer (Life Technologies Applied Biosystems, Foster City, CA,
us)

¢ Hi-Di™ Formamide (Life Technologies Applied Biosystems, Foster City, CA, US)

e 3130 POP-4™ Polymer (Life Technologies Applied Biosystems, Foster City, CA, US)
e Running Buffer (Life Technologies Applied Biosystems, Foster City, CA, US)

e DNA IQ™ Casework Pro Kit for Maxwell® 16 (Promega Corp., Madison, WI, US)

e Promega PowerPlex® 21 system (Promega Corp., Madison, WI, US)

e Promega CC5 Internal Lane Standard 500 (Promega Corp., Madison, Wi, US)

e Promega PowerPlex 5 Dye Matrix Standard (Promega Corp., Madison, WI, US)

e Promega PowerPlex® 21 Allelic Ladder Mix (Promega Corp., Madison, WI, US)

e 2800M Control DNA, 10ng/ul (Promega Corp., Madison, WI, US)

e \Water amplification grade (Promega Corp., Madison, WI, US)
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Table 6 Direct amplification mix for FTA® optimisation at 12.5uL

Components Vol/rxn X Nofrxns =  Final
Master Mix 2.5puL X 45 = 112.5pL
Primer Pair 2.5uL X 45 = 112.5uL
Total 12.5pL X 45 = 225pL
6.5. Drop out

This experiment was designed to repllcate real conditions that would ne encountered when
performing direct amplification on FTA® cards; i.e. potential inhibition from the FTA® card. A
dilution series of the Promega Positive control (2800M DNA) was created (see table 7) with

each
ampl

dilution added to a well containing a blank FTA® card. Three plates were created and
ified at 25, 26 and 27 cycles, respectively, to assess the number of drop out

events. The 2800M DNA was used as its profile was known and it is heterozygous at all
PowerPlex® 21 Loci except CSF1P0, D5S818 and TPOX loci (2)

The plate was prepared as in Method 5.7.

1. Figure 5 shows the FTA® platemap for this experiment.
2. Table 7 outlines the dilution series of the positive amplification control 2800M DNA.
3. 12.5pL total PCR volume was used
4. Table 8 outlines the volumes required for each reagent, extra reactions were included
to account for wastage.
5. Each well containing the diluted positive control had a one 1.2mm spot blank FTA® card
added using the BSD Duet 600 Series |I.
6. 1 uL of each of these dilutions was added to the PCR plate
7. 1uL of 2800M control DNA was added to the Positive control well.
8. Negative control was amplification grade water.
9. The Plate was amplified using 25, 26 and 27 PCR cycles.
Amplification cycling conditions, DNA fragment analysis and profile interpretation was followed as
outlined in Methods 5.8, 5.9 & 5.10.
1 2
A Pos Ladder 1
B Neg 0.2ng
Cc 10ng 0.2ng
D 10ng | 0.1ng
E 5ng 0.1ng
F 5ng 0.05ng
G 1ng 0.05ng
H 1ng BLANK

Figure 5 Drop out plate map

Table 7 Dilution series of 2800M DNA

Total DNA (ng)

10

5

1

0.2

0.1
1 0.05
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Equation 3

PHR = LPH/HPH

PHR = peak height ratio, LPH = lower peak height, HPH = higher peak height

Equation 4

Alry = Upyr — 30pyr

Al = Allelic imbalance threshold, psyr = overall average PHR & opg = standard deviation of the
PHR.

The average PHR for each locus was plotted against the locus

6.12 Thresholds
Thresholds were calculated as follows:

The limit of detection (LOD) was calculated from Equation 5.

Equation 5

LOD = ppg + 30pg

The limit of reporting (LOR) (5) also known as the Analytical Threshold (AT) was calculated from
equation 6.

Equation 6

LOR = 125:37¢ + 1OGPK

The homozygote threshold is the threshold above which you can be confident that a heterozygote
locus will not be incorrectly called as a homozygote locus. It was calculated using the following
methods.

Method 1 — As previously described (6) and illustrated below:

Equation 7

1

ThHom = LOR X Alons

X2

The LOR used for this calculation was in 6.9 and the Alq,s was determined in 6.10.
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7.7. Drop out 3
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The results for drop put events 3 are displayed in figures 15 and 186. Figure 15 shows the drop out
events for all FTA samples processed with 1 spot at 25 cycles. Figure 16 shows the drop out
events for all FTA samples processed with 1 spot at 26 cycles.

7.8. Concordance

All samples (number of alleles = 1500) tested were found to be concordant to the CTS reported
DNA profiles. Table 13 displays the number of times a particular allele was seen at each locus.

Table 13 observed number of allele concordances
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cards. This experiment was designed to compare the three PCR cycles and DNA input range to
confirm the optimum conditions.

The variation in DNA distribution on the FTA® cards and the number of times these samples
had been processed greatly affected the ability to obtain a full DNA profile.

The two spot samples used in this experiment exhibited very little amplification (and have been
excluded from the table), most likely due to the lack of DNA input. These FTA® cards have had
many spots removed prior to this experiment. Another possibility is that inhibition from the

FTA" card itself may have prevented amplification (13, 15). Inhibitory substances can cause
problems with direct amplification because there is no washing involved. Similarly, reduction in
total PCR volume effectively concentrates any inhibitor present (12). However, we have already
demonstrated that two 1.2mm spots can produce very good results.

Generally as the PCR cycle was increased the number of alleles called increased. See Table
12. Also as the amount of DNA input increased (that is the type of sample used. For example
No size data vs full DNA profile) the number of alleles called increased. Table 12 also shows
an increase in alleles called when the empirically derived thresholds are used for analysis
instead of the Promega thresholds. The results from this experiment confirm that using 26
PCR cycles is appropriate for the first attempt at DNA profiling. 25 PCR cycles is appropriate
for reworking samples with high DNA loads. 27 PCR cycles is appropriate for reworking
samples with low DNA loads.

8.4. FTA® processing summary
The experiments carried out have compared the following parameters:
¢ Variations in total PCR volume (12.5uL vs 25pL)
e Variations in DNA input (one 1.2mm spot vs two 1.2mm spots)
e Variations in PCR cycle number (25, 26 and 27 PCR cycles)

Methods 5.6 and 5.7 describe two direct amplification methods. The method described in 5.6 is
one of the methods described by Promega in the technical manual for PowerPlex® 21. The
alternative method that was not tested, was to punch the FTA® samples into the 96 well PCR
plate then add the ampilification mix. This method was immediately determined to be a high
cross contamination risk. This assessment was based on the frequent observation of spots
jumping to adjacent wells by electrostatic interactions between the plastic plate and paper card.

The log of reference plate failures kept within the laboratory indicates the most frequent error or
reason for failing a plate is contamination attributed to spot jumping.

The method described in 5.7 is the same method as 5.6 except that the ampilification water that
would otherwise been added to the amplification mix is added to the 96 well PCR plate
separately to the other components. This method represents a compromise between potential
waste of amplification reagents vs the risk of spots jumping. If a plate is abandoned because of
excessive spot jumping, only amplification grade water would be wasted.

While the results show that the addition of two 1.2mm punches can increase the chance of
obtaining a full DNA profile; the presence of two 1.2mm spots per well makes it harder to
identify a spot jumping event when compared to absence of a spot if a single 1.2mm spot is
used.

Results show that 26 PCR cycles, 12.5yL total volume and one 1.2mm FTA® spot is
appropriate and recommended for initial processing of all FTA® samples including blood FTA®
samples. The additional cycle (27 PCR cycles) is recommended for samples that do not obtain
a full DNA profile first time. The 25 PCR cycle process will be used for samples that exhibit
excess DNA profiles first time.
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1 introduction

STRmix™ is a proprietary software solution for the consistent interpretation of DNA
profiles. To meet Queensland legislative requirements and core business needs,
DNA Analysis has performed a verification of STRmix™ for the interpretation of
DNA profiles generated using the PowerPlex® 21 system DNA profiling kit. This
change has been implemented across Australia and New Zealand under the
direction of the Australian & New Zealand Police Advisory Agency (ANZPAA).
STRmix™ was developed by Dr Duncan Taylor from FSSA and Jo-Anne Bright
and Dr John Buckleton from Environmental Science & Research (ESR). It has
been externally validated as a statistical model for DNA interpretation and has
been endorsed by the Biological Specialist Advisory Group (BSAG).

Unlike binary DNA interpretation methods, STRMix™ uses a continuous model
that accounts for drop-out, drop-in, stutter peak heights, peak height imbalance
and possible mixed DNA sources. DNA profiles of between one and four
contributors can be analysed. The software uses a Monte Carlo Markov Chain
(MCMC) algorithm to deconvolute the various possible contributors of a mixed
DNA profile, based on a mathematical mode! developed by Jo-Anne Bright, Dr
Duncan Taylor and Dr John Buckleton (STRmix™ V1.05 User's Manual). This
model provides a probabilistic weighting to indicate the “strengths” of the possible
allelic combinations of a particular locus. These relative strengths are used to
determine the likelihood of a particular DNA profile occurring, had a person of
interest contributed DNA.

2 Aims

ldeally, when introducing a new methodology, a direct comparison between the
existing and the novel method is performed. The current methods for statistical
analysis of DNA profiles in QHFSS DNA Analysis are the Kinship and CODIS
Popstats software packages. These calculate a match probability and a likelihood
ratio respectively, however both are premised on the use of binary analysis
methods using DNA profiles produced by the nine locus AmpFISTR® Profiler
Plus® kit.

STRmix™ has been proposed as a means of analysing DNA profiles produced by
the twenty STR locus Promega PowerPlex® 21 system. The continuous model
employed by STRmix™ for analysing DNA profiles cannot be directly compared
with the binary model of DNA profile analysis previously used by QHFSS DNA
Analysis. As such, the significant differences between the two methodologies
preclude a direct comparison of results. In order to address this issue, the following
studies were performed using the STRmix™ software package in order to assess
the suitability of this system as a reliable and reproducible means of deconvoluting
DNA profiles and providing meaningful statistical weightings. Additional
investigation was performed to determine the operating parameters, specific to the

Verification of STRmix™ using PowerPlex®21 — Proposal #105 Page 5 of 22
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The variance values provided for DNA Analysis by Jo-Anne Bright & Dr. John
Buckleton are detailed in Table 1 helow.

oo variance Constant.
soaPercentile T e T
oo Full volume (| - ‘Half volume
50" 45 8.0
75" 6.7 11.2
90th 9.3 14,7

Table 1. Variance Values Determined by Jo-Anne Bright and
Dr. John Buckleton for Half and Full Volum Amplification

4.1 Saturation Threshold

The 10x10 data described in Section 5.7 of the PowerPlex® 21 - Amplification of
Extracted DNA Samples Validation document and additional data provided by
other jurisdictions were provided to Jo-Anne Bright, Dr. Duncan Taylor and Dr.
John Buckleton. From this data, locus-specific values (intercept and slope) for the
linear relationship between stutter and allelic height were derived. These values
are summarized below in Table 2.

Sood Loeus | Intercept |+ Slope
1 D3S1358 | .0.0532 | 0.00875
2 D151656 0.0155 | 0.004692
3 DB6S1043 0.0378 | 0.00208
4 D138317 -0.063 0.0102
5 Penta E -0.0185 { 0.00388
6 D16S539 | -0.0549 | 0.0108
7 D18S51 -0.0462 | 0.00843
8 D2S1338 -0.013 | 0.00465
9 CSF1PO -0.065 0.0114

10 Fenta D -0.012 | 0.00265
11 THO1 0.00607 | 0.00235
12 vWA -0.136 0.0124
13 D21511 -0.0811 | 0.00534
14 D78820 -0.0606 | 0.0109
15 D55818 -0.0748 | 0.0116
16 TPOX -0.0334 | 0.00657
17 D8S1179 | 0.00787 | 0.00515
18 D12S391 | -0.11 | 0.0104
10 D19S433 | -0.0728 | 0.00997
20 FGA -0.089 0.00707

Table 2. Locus Specific Values for all 20 L.oci used
for Calculation of the Expected Peak Height.
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The observed peak heights and observed stutter heights of between approximately
100 and 450rfu {dependant on locus data) were recorded. This data was used to
calculate the expected peak height from each of the stutter values using the
equation (as per communication with Dr. Duncan Taylor):

E’ = OS / (slope x allele value + intercept)
Where E’ is the expected peak height
OS is the observed stutter height

Slope & Intercept as per Table 2

The observed peak height was plotted against the expected peak height for each
data point.

4.2 Determination of Locus Amplification Variance

The 10x10 data described in Section 5.3 of the PowerPlex® 21 - Amplification of
Extracted DNA Samples Validation document was analysed using the Mode!
Maker module of STRmix™ as per Section 7.1 of the STRmix™ v1.06 User’s
Manual.

4.3 Determination of Variance Setting

Six of the mixed DNA profiles outlined in Section 5.10 of PowerPlex® 21 -
Amplification of Extracted DNA Samples Validation document were used for
determining the variance setting for both full and half volume amplifications (see
Table 3).

The six mixtures were analysed in STRmix™ using variances of 4.5, 6.7 and 9.3
for the full volume amplifications; and variances of 8.0, 11.2 and 14.7 for the half
volume amplifications (see Table 1). The mixture deconvolution results were
recorded and examined to determine whether or not STRmix™ had produced
acceptable allelic pairings based on the known DNA contributions. The likelihood
ratios (calculated using the Australian Caucasian dataset) were recorded and
compared between the three variance settings at both full and half volume
amplifications.
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Mixture Ratio Templa(e {ng} |
50:1 0.250
10:1 0.125
241 0.500
1:1 0.500
20:10:1 0.500
5:2:1 0.500

Table 3. Mixture Ratios and DNA
Template Amounts used for the
Determination of the Variance Values

4.4 Single Source Deconvolution

Section 5.3 of the PowerPlex® 21 - Amplification of Extracted DNA Samples
Validation document details the samples that were generated to determine the
baseline. One set of these samples was used for the single source deconvolution.
To cover the smaller template levels, the 100pg and 50pg samples from Section
5.4 of the PowerPlex® 21 - Amplification of Extracted DNA Samples Validation
were also used. Table 4 lists the samples used for this experiment.

Each sample was analysed in STRmix™ for the full and half volume amplifications
using variances of 9.3 and 14.7 respectively. The deconvoluted files and the
likelihood ratios for each sample (calculated using the Australian Caucasian
dataset) were examined to determine whether the profile was deconvoluted
appropriately and that the correct genotype combinations were considered in the
deconvolution. Additionally, to determine whether the likelihood ratios produced
were intuitively appropriate for the DNA profile concerned.

“-Sample | Total DNA {ng) |
1 0.500
2 0.447
3 0.394
4 0.342
5 0.289
6 0.236
7 0.183
8 0.131
9 0.078
10 0.025
11 0.100
12 0.050

Table 4. DNA Template used for Single-source
Deconvolution.
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4.5 Mixture Deconvolution

Section 5.10 of the PowerPlex® 21 - Amplification of Extracted DNA Samples
Validation document details the mixed DNA profiles that were generated for the
mixture studies and are detailed in Table 5 below. These mixtures were analysed
in STRmix™ using a variance of 9.3 for full volume amplifications and 14.7 for half
volume amplifications. The deconvoluted files and the likelihoed ratios for each
contributor (calculated using the Australian Caucasian dataset) were examined to
determine whether the profile was deconvoluted appropriately; the correct
genotype combinations were considered in the deconvolution; and to determine
whether the likelihood ratios produced were intuitively appropriate for the DNA

profile concerned.

"Nuhh:bjgrfo'f i

Misture | DNA Tempiste
Contrlbutors | Ratio | ()
50:1 0.500 | 0.250 | 0.125

30:1 0.500 - -
201 0.500 | 0.250 | 0.125
2 10:1 0.500 - 0.125
51 0.500 - 0.125
21 0.500 - 0.060

1:1 0.500 - -
20:10:1 | 0.500 0.125

3 10:5:1 | 0.500 - -
5:2:1 0.500 - 0.125
4 5:3:2:1 | 0.500 - 0.125

Table 5. DNA Mixtures used for STRmix™ Validation Studies

4.6 Reproducibility of Results

WIT.0019.0012.1338

The six mixtures used in Experiment 4.3 were also used to determine the
reproducibility of the mixture deconvolution and the likelihood ratio output. These
six mixtures were analysed separately in STRmix™ three times each for the full
and half volume amplifications (Variance = 9.3 & 14.7 respectively). The likelihcod
ratios for each contributor were also calculated using the Australian Caucasian

Verification of STRmix™ using PowerPlex®21 - Proposal #105
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dataset. The likelihood ratios were compared to determine whether the results
were similar between analyses.

5 Results and Discussion

5.1 Saturation Threshold

Table 6 outlines the regression data results of the plots of expected versus
observed peak height for each locus (see Saturation Values Regression Data.xls in
I:\Change Management\Proposal #102\Stutter\ for raw values). There were no loci
at which the linear reiationship between the expected and observed peak heights
failed, however it must be noted that only a few data points extended beyond
7000-8000rfu. In most cases, those that were present did not depart significantly
from the regression gradient in any meaningful or predictable way. At the 7000-
8000rfu heights, the DNA profiles had a tendency to demonstrate the effects of
excess template and often possessed poor baseline integrity. As such, it was
decided that 7000rfu was a suitable value for the saturation threshold.

~Locus | Gradient: |- R% ] iiiLocus i Gradient: [ TRE
D381358° |  1.04 0.97 THot. | 0.7 0.75
D181656 | 1.08 0.92 |vWA ] 095 0.78
DB51043 " 0.97 0.92 D211 0.89 0.94
D13s317 | 095 0.90 D75820 | 1.00 0.89
PentaE | 084 0.75 D5S818 | 1.7 0.86
D16S539 | 0.94 0.98 TPOX .| 086 0.84
D18S51 | o097 0.97 D8s1179 .| 094 0.93
'D281338 1.05 0.97 D125391 0.98 0.98
CSF1PO - 0.96 0.94 'D19S433- 0.92 0.94
PentaD - 0.46 0.46 FOA L -5 0.90 0.94

Table 6. Gradients and R” Values for Lines of Fit
of Expected vs. Ohserved Peak Height

5.2 Determination of Locus Amplification Variance

The values for the locus amplification variance produced from the 10x10 data by
the Model Maker module of STRmix™ are:

¢ Half volume amplification = 0.033
¢ Full volume amplification = 0.030

The similarity in these values shows that the locus amplification variance is
relatively stable between the two amplification volumes.
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combinations considered would increase due to the increased allowable variation
in peak height.

The likelihood ratios for each of the contributors to each of the mixtures at each
variance are detailed in Tables 7 and 8 below.

" Mixture | “Contributor | © LR (Var4.5)| < LR(Var6.7) | LR {Var9.3
1:1 1 3.86E+14 4.15E+14 3.79E+14
2 2.09E+14 2.25E+14 2.06E+14

2:1 1 8.75E+25 1.23E+25 8.46E+23
2 5.63E+25 6.78E+25 3.94E+23

10:1 1 8.45E+27 6.62E+27 4.59E+27
2 1.40E+07 3.93E+07 1.44E+08

50:1 1 1.55E+28 1.55E+28 1.54E+28
2 2.97E+03 2.02E+03 1.97E+03

5:2:1 1 7.09E+25 3.23E+25 8.44E+24
2 2.31E+15 3.58E+14 3.09E+14

3 4.86E+08 4.28E+07 5.24E+07

20:10:1 1 1.83E+26 8.54E+25 1.08E+25
2 1.31E+26 5.19E+25 6.08E+24

3 1.55E+07 1.94E+07 5.96E+06

Table 7. Likelihood Ratios Derived from Full Volume Amplifications

" Mixture | - Contributor.] - ‘LR (Var8) | LR (var11.2) | LR (Var14.7)

151 1 4.24E+13 2.08E+14 3.62E+13
2 8.21E+13 5.92E+14 1.03E+14

2:1 1 1.24E+28 1.08E+28 8.85E+27

2 5.80E+27 4 11E+27 2.34E+27

10:1 1 1.51E+28 1.45E+28 1.35E+28
2 6.96E+08 1.08E+10 6.85E+10

50:1 1 1.55E+28 1.54E+28 1.54E+28
2 1.16E+00 8.90E-01 2 46E+00

5:2:1 1 6.26E+26 4.94E+26 3.71E+26
2 8.41E+15 1.49E+15 1.23E+15

3 4.66E+09 5.61E+08 7.58E+08

20:10:1 1 2.70E+27 2.16E+27 1.33E+27
2 8.94E+26 7.49E+26 3.98E+26

3 2.64E+02 4.45E+01 1.57E+02

Table 8. Likelihood Ratios Derived from Half Volume Amplifications

These tables demonstrate that the different variance vaiues had no apparent
significant effect on the likelihood ratios obtained for the known contributors to the
DNA mixtures. Likelihood ratio values between contributors were representative of
the quality of the DNA profile being analysed. DNA profiles where the “minor”
contributor represented less than approximately one tenth of the “major”
contributor produced significantly lower likelihood ratios than the “major” DNA
profile. This was a reflection of the quality of the DNA profile whereby many of the
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“minor” peaks had either dropped out or were masked by stutter and/or “major”
peaks. The variation in likelihood ratios between the low-template “minor” DNA
profiles (see 50:1, 20:10:1) in the half and full volume amplifications can be
attributed largely to two factors. The first, that there is an observed difference in the
peak heights of the DNA profiles between amplification types whereby half volume
amplifications produce larger peaks than the full volume amplifications. This
phenomenon means that dropout, which is more likely in low-template “minor” DNA
profiles, is often assigned a lower likelihood in half volume amplifications.
Secondly, the variance is larger in the half volume amplifications and accordingly
the probabilities are reduced.

The results of both the likelihood ratios comparison and the analysis of the
genotype probabilities show there are differences as the variance is increased,
however this variation is minimal. The advantage of using a higher variance setting
is that more stochastic variation is allowable within the model used by STRmix™,
From experience, it is known that stochastic effects occur in casework and
therefore need to be considered in routine DNA profile interpretation.

5.4 Single Source Deconvolution

The single source DNA profiles were analysed in STRmix™ with the following
settings:

Half Volume | Full Volume

14.7 9.3

Locus Amplification Variance | 0.033 0.030

Table 9. Final Variance and Locus Amplification Variance Settings

For all of the single source profiles, the correct genotype combination was
considered at all loci. As the template decreased, the stochastic effects (such as
drop-out) of the profiles increased. Where drop-out had occurred, STRmix™ had
listed it as an option, however it was generally not the most likely allelic
combination. There were no instances of potential false exclusion. At loci where
dropout had occurred, an allelic combination representing homozygous peaks was
always given the highest probability. None of the deconvolutions failed to identify
the possibility of drop-out, merely that it was assigned a lower probability.

For both full and half volume amplifications of sample 12, there was one locus
where drop-out was observed. The combination representing a homozygous
genotype was assigned a probability of 209%. This would lead to the incorrect
genotype being loaded to NCIDD. Similarly, in the full volume amplification of
sample 9, the combination at one locus where drop-out was observed, was
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assigned a probability of 96.6% for the homozygous genotype. This is very near
the level at which a genotype can be loaded to NCIDD. These samples would not
be routinely amplified at the template level of 0.078 and 0.050ng according to the
PowerPlex® 21 - Amplification of Exiracted DNA Samples Validation document.

The likelihood ratios calculated for each of these DNA profiles are detailed in Table
10 below. These likelihood ratios are considered to be appropriate for the DNA
profiles obtained.

The likelihood ratio for the full volume amplification of sample 10 is significantly
lower than the likelihood ratios obtained for all of the other single source profiles.
This is due to the high number of drop-out events observed in this sample.

T Half | Fal
~ volume | volume

1 1.17E+26 1.10E+26
2 1.14E+26 1.10E+26
3 1.09E+26 1.18E+26
4 1.15E+26 1.10E+26
5 1.09E+26 1.09E+26
6 1.09E+26 1.13E+26
7 1.12E+26 1.12E+26
8 1.12E+26 1.11E+26
9 1.11E+26 5.93E+24

_2.13E+11
 1.35E¥24
- 1.25E424

Table 10. Likelihood Ratios for Single Source Profiles

5.5 Mixture Deconvolution

The results for the mixture deconvolution studies are given in Appendix 1. At
higher levels of template STRmix™ accurately listed the correct allelic
combinations as possible genotypes and the likelihood ratios calculated intuitively
fit with the profile. As the input template decreased, so did the template of the
smaller contributors to the mixtures. In a number of samples where the smaller
contributors had low template levels (especially for the half volume amplifications),
the smaller contributor was excluded by STRmix™, despite them being known
contributors. In at least one situation (5:2:1 at 0.125ng) this occurred because the
relevant peak (10 at D16S539 — 92rfu) had been clicked off during plate-reading as
post-stutter for the 9 peak (995rfu). It is interesting to note that the nearby 13 peak
(2080 rfu) showed no indication of post-stutter.
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It is suggested that the nature of post-stutier in low template samples be
investigated further should these samples be deemed suitable for interpretation in
the future. The failure of STRmix™ to successfully resolve these very low-template
contributions may be a result of STRmix™ having insufficient iterations to fully
explore the sample space. The inability of STRmix™ to list (-1,-1), that is double
drop-out, as a legitimate alternative is suggestive of this. As such it is possible that
these low-template mixtures would benefit from being run at 500K iterations. This
phenomenon was not chserved in the full volume amplification data. Increasing the
number of iterations was not performed as currently QHFSS DNA Analysis will not
be routinely amplifying samples with template fevels this low.

The PowerPlex® 21 - Amplification of Extracted DNA Samples Validation
document discusses the stochastic effects observed with low template samples.
This verification backs up the observation that DNA profiles derived from samples
where the input template reaches the levels often described as ‘low copy number’
(100-150pg) might not be reliably interpreted (especially with respect to mixtures).

The four person mixtures with a total template of 0.5ng failed to deconvolute due to
insufficient memory space of the computer. The four person mixtures with a total
template of 0.125ng were able to be deconvoluted by STRmix™ without memory
issues. However, it was not analysed beyond initial deconvolution. The principal
reason for this is the extreme difficulty in reviewing the resulits. Unless there is a
marked difference in the relative contributions of DNA, there is no way to reliably
and meaningfully assess the probability weightings and allelic combinations. As
such, the STRmix™ analysis has to be accepted at face value without an intuitive
check by a scientist and this is not an acceptable option. In the future, with
increased experience in analysing STRmix™ results, the interpretation of four-
person mixtures can be re-assessed, but at this stage it is not recommended that
four-person mixtures be reported.

5.6 Reproducibility of Results

The results of the reproducibility study are provided in Tables 11 and 12 below for
half and full volume ampilifications respectively. These resuits show little variation
(less than one order of magnitude in all but one case) and indicate that the
weightings obtained for successive STRmix™ deconvolutions are very similar. The
notable exception to this trend is Contributor 2 of the 50:1 mixture in Table 9. In
this case, the likelihood ratio changes from weakly supportive of inclusion to
weakly supportive of exclusion. This is not unexpected in a DNA profile where
there is a very poor fit to the observed profile, due largely to the loss of allelic
information (Contributor 2 donating a theoretical 4pg of DNA to the mixture).
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' Mixture | - Reference CULR1- | LR2 LR3 =
1:1 (0-5ng) Contributor 1 9.14E+13 3.61E+13 2.10E+14
Contributor 2 2.39E+14 1.03E+14 1.31E+14
2:1 (0-5ng) Contributor 1 9.12E+27 8.85E+27 8.90E+27
Contributor 2 2.70E+27 2.34E+27 2.63E+27
5:2:1 (0-5ng) Contributor 1 4.54E+26 3.71E+26 4.44E+26
Contributor 2 1.15E+15 1.23E+15 1.06E+15
Contributor 3 2.28E+08 7.58E+08 4.64E+08
10:1 (0-125ng) Contributor 1 1.37E+28 1.35E+28 1.34E+28
Contributor 2 8.30E+10 6.85E+10 3.16E+10
20:10:1 {0-5ng) | Contributor 1 1.41E+27 1.33E+27 1.08E+27
Contributor 2 4.01E+26 3.98E+26 3.00E+26
Contributor 3 158 187 248
50:1 (0-25ng) Contributor 1 1.54E+28 1.54E+28 1.54E+28
Confributor 2 5.74E-01 2.46 1.97

Table 11. Repeated Likelihood Ratios for DNA Mixtures at Half Volume Amplification

" Mixture . | Reference ' | LR(RMWJE) | LR(VarTest) | = LR (Reprod)

1:1 (0-5ng) Contributor 1 3.43E+14 3.79E+14 3.23E+14

Contributor 2 1.85E+14 2.06E+14 1.76E+14

2:1 (0-5ng) Contributor 1 1.00E+24 8.46E+23 7.869E+23

Contributor 2 4.78E+23 3.94E+23 3.72E+23

5:2:1 {0-5ng) Contributor 1 8.58E+24 8.44E+24 6.86E+24

Contributor 2 1.14E+14 3.09E+14 477E+13

Coniributor 3 4.42E+07 5.24E+07 1.12E+07

10:1 (0-125ng) Contributor 1 4.38E+27 4.59E+27 3.87E+27

Contributor 2 4.41E+07 1.44E+08 4.45E+07

20:10:1 {0-5ng) | Contributor 1 1.22E+25 1.08E+25 2.06E+25

Contributor 2 6.49E+24 6.08E+24 1.10E+25

Contributor 3 1.44E+07 5.96E+06 7.30E+06

50:1 (0-25ng) Contributor 1 1.54E+28 1.54E+28 1.54E+28
Contributor 2 635 1970 701

Table 12. Repeated Likelihood Ratios for DNA Mixtures at Full Volume Amplification
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6 Conclusion

STRmix™ has been demonstrated to be a suitable means of analysing single-source
and mixed DNA profiies. At template levels above approximately 0.125ng STRmix™
consistently identified the correct allelic combination as one of the likely contributions.
These results are repeatable and the likelihood ratios produced were consistent
between runs. Analysis difficulties arise with very low template contributions whereby
the correct allelic combination is not modelied. This is most likely due to the
increased stochastic effects observed with low-template DNA.

7 Recommendations

+« STRmix™ is adopted for DNA profile interpretation and statistical calculations.
e Saturation threshold be set at 7000rfu.

* The maximum stutter be set at 0.3.

¢ The maximum drop-in be set at 40.

o Locus amplification variance and variance to be set according to Table 13

below:
N - oo [ volume

Locus Amplification Variance 0.030 0.033

Variance 9.3 14.7

Table 13. Variance Settings
* Deconvolutions on four-person mixtures are not performed at this time.

¢ The input template is considered before deciding whether a profile will be
suitable for reliable interpretation.

+ Should interpretation of low template samples be considered in the future,
further investigations relating to post stutter and increasing the number of
iterations should be performed.
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8 Appendix 1 — Mixture Study Results

Half cf .- ca| e R
Volume | Template : Ct-tR ] C2AR | C3-LR | C4-LR:
0.5 Insufficient memory space
5:3:2:1
After examining profiles and results it has been decided that at this
0.125 :
stage, 4-person mixtures will not be analysed 2.336+13 | 033F+06 | 1.93E+03 | 1.85E-04
05 Major profile called correcily. Minor called and mini minor low R
‘ probability as expecled. 1.41E+27 } £01E+26 158
20:10:1 B :
0.125 combinations for D18 and D2 nat found in GPD -
6.869E+16 | 9.04E+08 1]
Combination for Penta D ret found in GPD, but present in
10:5:1 0.5 component interp. Input genotypes found in component interps - -
usually highest %, but if not, are close to it. 1.52E+20 | 1.47E+19 | 9.97E+08
05 All correct combinations considered. Variations in welghtings are B
- due to the low template in “minor” 4546426 | 1.158+15 | 2.28E+08
5:2:4 - - -
0.125 Legitimate allelic combinations not listed for fowest contribution at )
) several locl, hence LR=0 1478420 | 1.04E+12 0
Major profile called correctly. Minor profile called, but given very low
0.5 probabilities at some locl. Probably due to tots of drop out and - -
stochastic effects due 1o low template of minor 1.55E+28 215
Major profile called correctly. Minor profile called, but given very low
50:1 0.25 probabilities at some loci. Probably due to lots of drop out and » -
stochastic effects due to low template of minor 1.54E+28 | 5.74E-01
Major profile called correctly. Minor profile called, but given very low
0.125 prebabilities at some loci. Probably due fo lots of drop out and - -
stochastic effects due ta tow template of minor 1.55E+28 29.1
Maijor profile called carrectly. Minor profile called, but given very low
30:1 0.5 probabilities at some loci. Probably due to [ols of drop out and - -
slochastic effects due to low template of minor 1.55E+28 172
05 Drop-out not considered at THO1, therefore correct combination not _ R
- considered 1.55E+28 0
2001 0.256 Drop-out given low probability % -
1.54E+28 [ 2.83E+04
0.125 Correct combinations considered. Low weightings where drop-out B .
occurred 1.51E+428 168
Major profile called carrectly. Minor profile called correctly but one
0.5 locus gave very low probability such that it may not be duplicated. - -
Probably due to stochastic effects due to low lemplate of minor 1.55E+28 | 2.43E+18
10:1 Major profile cafled correctly. Minor profile called, but given very low
0.125 probabilities at some loci. Probabty due to lots of drop out and N _
. stochastic effects due to low template of miner. Drop-out at 392ifu
considered correctly in minor 1.37E+28 | 8.30E+10
Combinations found except for D12 where the only GPD
05 combinaticn does not inciude the second contributor. This meant ) R
' the component interp. does not include the genotype for the second
51 ref sample. 1.55E428 0
0.425 Combinations found. Major aimost 100% at all faci, minor not always _ B}
) highest % but this is expected due to lower input template. 2018427 | 1.50E+20
05 Profile correctly deconvoluted. Highest weightings assigned to . R
) correct combinations 9.126+27 | 2.70E+27
2 Ali correct combinations considered. Profile has drop-out al 562 du,
0.06 Correct genotype considered but weightings so low may not be - -
duplicated on second run. Very low template sample. 2.13E+23 | 3.29E+16
11 0.5 All correct combinations considered with good weightings - -
9.14E+13 | 2.39E+1i4
Table A1: Half Volume Amplification Results for Intuitive Checking
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Volume ' Template - < Issues identified oot ‘C1-LR | -C2-LR ] C3-1R '} C4iR -
Jhmies : : 4 ek : M ¥
0.5 Insufficient memory space . - - -
32 0.125 After examining profiles and results it has been decided that at this
' stage, 4-person mixtures will not be analysed 9.19E+30 | 2.98E+06 | 3.248+04 | 4.91E05
05 All correct combinations considered. Variaticns in weighlings are R
20:10:1 i due to the low template in “minor” 1.22E+25 | 6.49E+24 | 1.44E407
0.125 Profile considered by STRmix as 1:1:1 therefore low weightings )
i assigned to correct combinations 6.61E+15 | 1.76E+09 | 3.68E-06
All correct combinations considered. Most loci had highest
weightings assigned to the correct genctypes, or were reasonably
close to this. Correct genotypes had lower weightings towards the
10:5:1 0.5 higher MW loci due o the differences in degradation slope .
considered by STRmix. There didn't seem fo be as large a
difference In ratio between contributors 1 and 2 as might be
expecled. 1.49E+18 { 6.21E+17 | 9.44E+10
05 All correct combinations considered. Variations in weightings are N
5:2:1 i due to the low template in “minoc” B858E+24 | 1.14E+14 | 4.42E+07
- 0125 Mix considered as 1:1:1 therefore correct combinations given low B
i weighlings at some loci. 9.22E+14 | 4 56E+03 33.4
0.5 All correct combinations considered. Varations in weighlings are . _
) due to the low template in “minor” 1.55E+28 | 5.39E+04
50:1 0.25 All correct combinations considered, Variations in weightings are ; .
! i due to the law template In “minor” 1.54E+28 | 6.34E+02
0.125 All correct combinations considered. Variations in weightings are . _
. due fo the low template in *minor” 1.08E+28 | 5.39E+04
20:1 0.5 All correct combinations considered. Variations in weightings are N _
) i} due to the low template in “minor” 1.54E+28 | 1.41E+11
05 Alf correct combinations considered. Variations in weightings are B .
’ due {0 the low templale in “minor” 1.556+28 | 1.48E+08
20:1 0.95 All correct combinations considered. Variations in weightings are R R
: i dug to the fow template in *minor® 1.54E+28 | 2.22E+05
0125 All correct combinations considered. Variations in weightings are R _
i due to the low template in “minor” 1.24E+28 3.25
05 All correct combinations considered. Variations in weightings are _ :
10:1 - due to the low template in “minor”. 1.55E+28 | 8.06E+14
’ 0.175 All correct combinations considered. Variaticns in weightings are . _
. due 1o the low template in *minor” 4.38E+27 | 4.41E+07
05 All correct combinations considered. All but one combination given _ }
i the highest weighting 1.52E+28 | 8.00E+25
5:4 All correcl combinations considered. Moslly the highest weightings
0.125 were assigned to the correct genotypes. Where correct genolypes } .
: had lower weightings there was drop-oul related to the low template
of the minor coniributor. 3.15E+27 | 1.59E+20
o1 a5 All correct combinations considered with high weightings 100E+24 | 4.78E423 -
' 0.06 Alf the correct combinations were considered with good weightings. B B
) Variations in weightings are due o the low femplate. 2.37E+15 | 5.24E+08
11 05 All correct combinations considered with good weightings 3436414 | 1.85E+14 - .

Table A2: Full Volume Amplification Results for Intuitive Checking
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9 Appendix 2 - Settings
9.1 Stutter

As described in Section 5.7 of the PowerPlex® 21 - Amplification of Extracted DNA
Samples validation document samples were selected for stutter analysis. This data
was supplied to Jo-Anne Bright of ESR for analysis. There was no significant
difference in stutter values between laboratories across Australia (Variability In
Powerplex® 21 Stutter Ratios Across Australian Laboratories, Jo-Anne Bright,
August 2012). Therefore the stutier data from the each of the laboratories was
combined and a single stutter file created for use with STRmix™. DNA Analysis data
(see Section 6.6 of the PowerPlex® 21 - Amplification of Extracted DNA Samples
validation document) shows that there appears to be no significant difference
between the stutter values for fuli and half volume amplifications and therefore we
propose the use of the same stutter file.

For the stutter setting, Jo-Anne Bright calculated that the maximum stutter observed
in the data was 0.26. We propose a value of 0.3 for the stutter setting.

9.2 Drop-in

The drop-in parameters are discussed in Section 6.5 of the PowerPlex® 21 -
Ampilification of Extracted DNA Samples validation document and will be set at
a=b=0.393 The maximum observed drop-in at a locus was 21rfu, therefore we
propose a value of 40rfu (equal to the detection threshold) for the drop-in setting.
These vaiues are based on the drop-in events observed for the full volume
amplifications. Since no drop-in events were observed for the half volume
amplifications, we propose the use of the same setting for both full and half volume
amplifications.

9.3 MCMC accepts

The values for the MCMC accepts and Burnin accepts will be set at 50000 and
10000 respectively as recommended by Dr Duncan Taylor. These values can be
increased to 500000 and 100000 respectively for more complex DNA profile analysis.
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Emma Caunt - Re: STRmix verification report

From: Cathie Alien

To: Emma Caunt

Date: 11/12/2012 5:02 PM
Subject: Re: STRmix verification report
CC: Justin Howes

Attachments: Cathie Allen.vcf

Hi Emma
Thanks for the update.

1 provide my sign off for the STRmix validation report by way of this email (as I will be away from work for
the next few days). Upon my return on Monday, 17th of Dec, I will sign the hardcopy validation report.

Cheers
Cathie

Cathie Allen
Managing Scientist, DNA Analysis,
Forensic and Sclentific Services

Health Sorvices Suppoer? Agency| Queensland Health

FG Box 594

ARCI-IERFIEiili iiueenslami 4108
Phi

vob

Fax:
Ematk:
Web: www.health.qld.gov.au/fss/

i3 Think before you print

>>> Emma Caunt 11/12/2012 4:00 pm >>>
Hi Cathie

The following paragraph has been added to the report to cover the 4 person mixtures:

The four person mixtures with a total template of 0.5ng failed to deconvolute due to
insufficient memory space of the computer. The four person mixtures with a total
template of 0.125ng were able to be deconvoluted by STRmix™ without memory
issues. However, it was not analysed beyond initial deconvolution. The principal reason
for this is the extreme difficulty in reviewing the results. Unless there is a marked
difference in the relative contributions of DNA, there is no way to reliably and
meaningfully assess the probability weightings and allelic combinations. As such, the
STRmix™ analysis has to be accepted at face value without an intuitive check by a
scientist and this is not an acceptable option. In the future, with increased experience in
analysing STRmix™ results, the interpretation of four-person mixtures can be re-
assessed, but at this stage it is not recommended that four-person mixtures be reported.

file://DAUSERDATA\CauntE\Temp\XPgrpwise\50C767 1 IQHSSScientific-Servicesl... 14/12/2012






























































































































































































































































































































































































Appendix A - Index te Supplementary data

The summary of expetiment is documented in: PowerPlex 21 summary of experiments v2.0.xls

Reference | Description Project | Version1 Version 2
'5.1.1 _
Aboriginal &
Torres Strait Islander Aboriginal-Torres Straits Results.xis
) dataset
5.1.2
5.1.3 Caucasian da G i its.
i taset 101 aucasian results.xls Project 107 - 5.1 v2.0.xls
South East Asian i . .
5.1.4 dataset PP21_SEAsian_Population data.xls
59 CoReaidErse 104 PowerPlex_21 to CTS manufacturer resuits cemparison.xis
Powerplex21_Concordance_Allele Table PowerPlex 21 1DX _vi.0.xis Praject 107 - 5.2 v2.0.xls
Baseiine_3130xlA-original.xlsx
Baseline_3130xIA xlsx R
Baseline 3130x| A_rerun.xis
. _ Baseline_3130xIB - original.xIsx s
5.3 Baseline determination 102 Baseline 3130xB.xex Project 107 - 5.3 v2.0.xIs
Baseling 3130 B_rerun.xls
Baseline 3130x A Half.xls
Baseline 3130x| B Half.xls
54 Sensitivity 1 DA for PowerPlex21_Exp1_Exp3_40RFUs Project 107 - 5.4 v2.0.xls
100
55 Sensitivity 2 Low quant values.xls Project 107 - 5.5 v2.0.xls
Baseline_3130x1A-originalxlsx
Baseline_3130xIA.xlsx
Baseline 3130x] A_rerun.xls
; Baseline_3130xIB - original.xisx ;
58 Drop in 105 Bassline 3130xIB xisx Project 107 - 5.6 v2.0.xls
Baseline 3130x( B_rerun.xis
Baseline 3130x| A Half.xds
Baseline 3130x| B Half.xls
57 Stutter 102 [ADIOCW data full yolume - stutter dara Project 107 - 5.7 v2.0.xis
12.5uL n1_n+1 Summary
L 5.8 Peak Balance 102 Alth_Homoth_summary.xls Project 107 « 5.8 v2.0.xis
N
N — —
o PowerPlex®21 — Amplification of Extracted DNA Validation v2.0 Page 87 of 89
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Pk balance_both_final.xis

Alf_Homozygete_b_20130718.xls

PP21_10x10_half_B,_20130722_Results
Table PowerPlex 21 IDX_v1.1.1.xlsx

14014°

581 Drop out 1 102 Dropouti_heat maps.xls
Alletic drop out_full20130718.xIs
592 Drop out 2 102
Alletic drop out_hali20130717.xls Preject1ar - 53 valxs
583 Drop cut 3 102 Drop out20130718.xis
5.10 Mixture studies . 103 Mixtures_val_2012.xls Project 107 - 5.10 v2.0.xls
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