forensic
FOUNDATIONS
INTERNATIONAL"

ISO/IEC 17043

Final Report

(December)

Proficiencytesting@forensicfoundations

Biological Examination & DNA
Y-STR
2023-Bio2

Authorised by Anna Davey, Director
Forensic Foundations International Pty Ltd,

20/12/2023

PO Box 2279, Ringwood North VIC 3134 Office: +61 (0) 3 9018 8919
Australia Mobile: +61 (0) 429 966 012
quality@ffint.com.au ABN 23 839 112 155
www.ffint.com.au ACN 130 236 618

s“'@"’z A\

S s

ilbcwex  NATA

et " 4

Q///;"\\\\F A" 4

l(df-fnln\“\\\

Forensic Foundations International Pty Ltd is accredited for compliance with
ISO/IEC 17043. Accreditation No: 20409

2023-Bio2 Y-STR This document is UNCONTROLLED if printed Page 1 of 17

WEF-03-A-5 Issue 3 Date 4/4/23 Issued by DGP



mailto:quality@ffint.com.au

Table of Contents

] (oo 18 o 1o o IR 3
D1 T | o PR 3
2023-Bi02 Y-STR...coiiiiie ittt e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e nnnnneees 4
Laboratory RESPONSES .........uuiiiiiiiiiiiiiiiiieei ettt s e enneennnnnnnne 5
ANAIYEICAl RESUIS ....eeeee e eaeas 6
Interpretation, Conclusions and Reported Results...........cccooooiiiiiiiiiiiieciieeees 7

AP PENDIX A et e e e e e e e e e e ——————aaaae e e e e nannaaes 9
APPENDIX B ...ttt e e e e e e e e e e e e aaaaeeeeaanns 10
2023-Bi02 Y-STR FEEADACK ......ceieiiiiiiiiieeee ettt e 15
Recommendation for Proficiency Test development...................oeviiiiiiiiiiiiiiiiiiiiiinnns 17
2023-Bio2 Y-STR This document is UNCONTROLLED if printed Page 2 of 17

WEF-03-A-5 Issue 3 Date 4/4/23 Issued by DGP



Introduction

Design

Forensic Foundations International Proficiency Tests are designed to address the following points:
* Relevance to forensic science laboratories
+ Limitation of any potential context information
» The end-to-end forensic process
+ Knowledge of the ‘ground truth’ of samples
* Importance of consistency between tests
+ Cost affordability for the laboratories

In addition to this exercise being a test of laboratory procedures using controlled items, we also
anticipate that it will enable participants to evaluate the quality of their analytical results against
those from other laboratories and observe how other laboratories express their opinions or
advise for their clients. To enable this, we requested that participants submit the following:

e An outline of the methodology used; and

e Their opinion in the format that they would provide to the court.

Forensic Foundations International Proficiency Tests are designed to test the end-to-end forensic
examination process. The AS 5388 and the ISO 21043 series of Standards describe the forensic
examination process from collection to

reporting. This figure' illustrates the Forensic Science Standards
inter-relatedness of all steps in this
process and was used as the basis of
the Australian Standards’ development.

The figure is also used as the basis of o _
the development of Forensic cotectinsnsua [ e een - erorng

Foundations International Proficiency

= Recognition = Continuity = Observation = Format
Tests. _ _ o s VR i N [ W OO 10
Thus, Fprensm Fqgndatlons 2 Ofeke 2 bt o ommuie Lo oo
International Proficiency Tests may P | Eplhmin. ] [t} oauten.

commence with item collection and/or
receipt and include all the subsequent examination / analysis steps, culminating in the reporting of
results, the process therefore reflects actual forensic casework.

Individual laboratory results remain confidential.

The Final Report of this 2023-Bio2 round of Proficiency Tests is publicly available via the Forensic
Foundations International web site. Participating laboratories may use the report as outlined in
their respective laboratory policies. Any request to review and/or appeal the evaluation of a
laboratory’s performance should be made via the agency responsible for the distribution of the test
or directly to Forensic Foundations International.

1James Robertson, Karl Kent & Linzi Wilson-Wilde (2013) The Development of a Core Forensic Standards Framework for Australia, Forensic
Science Policy & Management: An International Journal, 4:3-4, 59-67

2023-Bio2 Y-STR This document is UNCONTROLLED if printed Page 3 of 17
WEF-03-A-5 Issue 3 Date 4/4/23 Issued by DGP



2023-Bio2 Y-STR

The aim of this test was to assess the laboratories’ ability to undertake DNA profiling including Y-
STR analysis and to interpret and report the results from known and unknown biological samples.

In order to minimise contextual bias in the interpretation, the information relating to the ‘offence’
was minimal.

This test provided a mechanism for participating laboratories to review their results and those of
other laboratories to facilitate?43:
e An evaluation and appraisal of their performance including:
o Comparison of a facility’s performance with other facilities
o monitoring of a facility’s long-term performance
e Continuous improvement including:
o staff education, training, and competence monitoring
o evaluation of methods, including the establishment of method precision and
accuracy
o contribution to a facility’s overall risk management process
e Corrective action (where required)
e Confidence building with interested parties (e.g. customers, accreditation bodies,
regulators, specifiers).

This proficiency test was distributed to 4 participants, 1 participant (96150) submitted results
during this round of testing.

The participants were provided with one evidentiary swab and reference swabs from three
suspects and the complainant.

Items were sealed in tamper evident bags and included descriptors for continuity purposes.

Disclaimer:

The data contained in this report and any observations made are based on the material
provided by the participants; however, it is understood that the laboratories may hold
additional material which supported the findings reached.

215017025 (2017) General requirements for the competency of testing and calibration laboratories.
3 NATA (2021) General Accreditation Criteria Proficiency Testing Policy
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Laboratory Responses

Facility 96150 Item 1 Items 2-5
Method used for DNA extraction Differential DNA IQ™ | Manual DNA IQ™
e.g. Chelex, organic, commercial kit (please | (Promega) (Promega)

specify), differential

Method used for DNA quantification
e.g. commercial kit (please specify), gel

Quantifiler™ Trio
(ThermoFisher

Quantifiler™ Trio
(ThermoFisher

electrophoresis, spectroscopy Scientific) Scientific)
Amplification System(s) used GlobalFiler™ GlobalFiler™
e.g. commercial kit (please specify), in- (ThermoFisher (ThermoFisher
house method (please specify) Scientific) Scientific)
Yfiler™ Plus Yfiler™ Plus
(ThermoFisher (ThermoFisher
Scientific) Scientific)
Electrophoresis and detection method ABI 3500xL Genetic ABI 3500xI Genetic
e.g. DNA sequencer & associated software | Analyzer Analyzer

(please specify)

Genemapper™ ID-X

Genemapper™ ID-X

Please indicate the analytical values used by your laboratory

RFU (peak height) value or percentage

Evidentiary samples | Reference samples
Analytical Threshold 50rfu 50rfu

Reporting Threshold (if different) 50rfu 50rfu

Peak height ratio (heterozygotes) NA NA

Other (please specify) NA NA

e |tem 1 (anal swab) was submitted for a differential DNA extraction resulting in a sperm
fraction and an epithelial cell fraction. Both fractions were submitted for autosomal DNA
analysis and Y-STR DNA analysis.

e |tems 2-5 (reference samples) were submitted for autosomal DNA analysis and Y-STR
DNA analysis.

e |tem 5 (victim reference). Y-STR analysis using the Yfiler™ Plus amplification kit did not
amplify an allele at the following loci; DYS576, DYS627, DYS458, DYS570, DY S449 and
DYS481. Repeat analysis confirmed this anomaly. A Y-Chromosome result was also not
obtained for the amelogenin locus when using the GlobalFiler™ amplification kit.
Deletion(s) and/or a primer binding site mutation(s) on the Y-Chromosome would explain
these observations.

Forensic Foundations International’s comments

The analysis was appropriate for these samples. The loci Amelogenin, DYS481, DYS570,
DYS576 and DYS458 are all located at Yp11.2 and the most likely explanation for the absence of
alleles at these loci is that there was a deletion at Yp11.2.

This document is UNCONTROLLED if printed
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Analytical Results

The tables containing the DNA profiles have been removed from this public document. If you
require this information, please contact us.

Forensic Foundations International’s comments

The DNA profiles obtained were concordant with the pretesting results, with the exception of the
epithelial fraction of Item 1.

There are additional alleles in this profile which do not correspond to the alleles in the samples
seeded on the swab. It would appear that there is a third female contributor to this profile.

The third contributor’s profile does not match either of the scientists at Forensic Foundations
International involved in setting up this test.
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Interpretation, Conclusions and Reported Results

Item 1 (Anal swab)

Examination:
¢ Sperm were observed on a microscope smear prepared from this swab, confirming the presence
of semen.

e Red/brown staining was observed on the swab head. This staining tested positive to a
presumptive test for blood.

¢ Given this item is an anal swab from the victim, the victim was assumed to be a contributor to the
epithelial cell fraction of item 1. Therefore, no statistical weightings have been calculated with
respect to the victim for this sample. This is a procedure followed in our laboratory.

e Autosomal DNA analysis: Statistical analyses were undertaken using STRmix™.

o Y-STR DNA analysis: Statistical analyses were undertaken using an in-house spreadsheet
(population haplotype data accessed from Y-Chromosome STR Haplotype Reference Database
(YHRDR&9).

Autosomal DNA analysis

Sample DNA profile . . Statistical
description description FEIIDT I LT R T ITH T weighting
Item 1: Anal swab
ltem 1 | Sperm Single source GILL H1: GILL is a contributor =100 billion
fraction DMNA profile H2: GILL is not a (in favour of H1)
contributor
WATTS excluded
MARKS excluded
BUSH excluded
Epithelial = Mixed DNA profile | GILL H1: GILL is a contributor = 100 billion
cell . - thre_e H2: GILL is not a (in favour of H1)
fraction contributors tributor
including WATTS con
MARKS excluded
BUSH excluded
Y-STR DNA analysis
Sample DNA profile . . Statistical
description description 2T b T Ve TV weighting
ltem1 Sperm Single source WATTS excluded
fraction DMNA profile
GILL H1: GILL i= a contributor 23000
H2: GILL is not a (in favour of H1)
contributor
MARKS excluded
BUSH excluded
Epithelial | Mixed DNA profile = GILL H1: GILL is a contributor 23000
cell - two contributors _ ; {in favour of H1)
fraction | including WATTS H2: GILL is not a
contributor
MARKS excluded
BUSH excluded

2023-Bio2 Y-STR
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Forensic Foundations International’s comments

The DNA obtained from Item1 was amplified on two occasions.

The results indicated that there were three contributors to the epithelial fraction.. This discrepancy
has not been explained and the source of the third contributor has not been identified.

If the amplification resulting in the profile with three contributors was the second amplification
conducted, there may have been a contamination event between the two amplifications.

Without examining the electropherograms firm conclusions cannot be made, but it is unlikely that
the additional elements are artefacts misread as alleles, due to their distribution.
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APPENDIX A

EXAMINATION REQUEST | EASTHRNA STRA TAN
AND ITEM SUBMISSION .
PAIESHMC

(1]

OFFENCE: Sexual Assault

DATE OF OFFENCE 14™ April 2023

BRIEF STATEMENT OF FACTS

The complainant, Jason Watts, claims he was walking home at night and was sexually
assaulted by two males.

Mr Watts immediately went to the hospital and medical samples were collected.

Three suspects have been subsequently identified and reference samples collected.

ITEM SUBMITTED FOR EXAMINATION

Item 1 — Anal swab collected from Jason Watts on the 14" April 2023.
Iltem 2 — Reference sample — suspect 1 — John Gill

Item 3 — Reference sample — suspect 2 — Gavin Marks

Iltem 4 — Reference sample — suspect 3— Simon Bush

Item 5 — Reference sample — complainant — Jason Watts

EXAMINATION
REQUESTED

A comparison of biological material located on the evidentiary swab with the reference
samples.

An evaluation of the weight which can be assigned to any match, if any match is found
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MANUFACTURER’S INFORMATION
Issued 215t November 2023
Amended 20t December 2023

Introduction

The test was designed to simulate medical swabs and reference samples collected follo
a sexual assault.

Scenario provided to the participants

The complainant, Jason Watts, claims he was walking home at night and was sexually ¢
by two males.

Mr Watts immediately went to the hospital and medical samples were collected.
Three suspects have been subsequently identified and reference samples collected.

Aim

The aim of the program is to assess the laboratories’ ability to competently identify bic
material, assess its significance and then extract / amplify and interpret DNA profiles.

Program design and assessment

The test was designed, coordinated, and assessed by Forensic Foundations Internati

Test production

The tests were produced at Forensic Foundations International’s facilities.
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Samples

e Three sets of matching male blood, saliva and semen were sourced from Cardinal
Bioresearch. The samples were received frozen, on dry ice, and then stored upon
receipt in a temperature monitored freezer and moved to a temperature monitored
refrigerator to thaw prior to use.

The samples were labelled:

@)

@)
@)
O

Sample A Blood from set 1

Sample B Semen from set 1
Sample C Saliva from set 2
Sample D Saliva from set 3

One unit of whole blood were sourced from Red Cross Lifeblood, Australia. The blood was
received and stored on frozen blocks in an insulated container during transport. The blood was
stored upon receipt in a temperature monitored freezer and moved to a temperature monitored
refrigerator to thaw prior to use. The Red Cross identification number was recorded and the
sample was labelled: ‘Sample E’.

Pre-testing

Approximately 100ul of each unique sample donor was placed on an FTA card
using a micropipette. Transfers were checked by a second scientist.

The samples were profiled by an independent ISO17025 accredited DNA laboratory.

Test production

Reference samples

Approximately 100ul of each blood and saliva sample was placed onto an FTA card, using an
uncalibrated micropipette. Transfers were checked by a second scientist. The FTA cards were

labelled:

Sample A

Sample C

Sample D

Sample E

2023-Bio2 Y-STR

WEF-03-A-5 Issue 3 Date 4/4/23

Item 2 — Reference
sample from suspect
1 - Gill

Item 3 — Reference
sample from suspect
2 — Marks

Item 4 — Reference
Sample from suspect
3— Bush

Iltem 5 — Reference
Sample from
complainant — Watts
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Iltems of Interest

Item 1 — Anal swab collected from Jason Watts

e ey _
£
2
o
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=
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®©
[
<
Sample B (semen) was agitated thoroughly and 50ul deposited on a swab.
Sample E (Blood) was agitated thoroughly and 100ul deposited on the same swab.
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The major source of error during production included failure to properly disinfect workspace prior
to sample preparation/ examination / analysis and / or sample mix-up

Tests were stored at room temperature prior to distribution. Samples are stable and no use by
date was provided.

Expected results

e Item 1:
o Semen could be detected on the swab
o Blood could be detected on the swab
o A DNA profile should be obtained from the swab. Suspect 1 (Gill) and

complainant (Watts) cannot be excluded as the sources of the biological
material.

The DNA profiles and the subsequent statistics obtained will vary due to the use of

different amplification protocols and frequency databases. However, the final
conclusions should not change.

The major source of error by the participant would be failure to correctly interpret DNA
profiles, failure to properly disinfect workspace prior to sample preparation/
examination / analysis and / or sample mix-up.
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Pretesting results

The tables containing the DNA profiles have been removed from this public document. If you
require this information, please contact us.

END OF DOCUMENT
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2023-Bio2 Y-STR Feedback

Forensic Foundations International prides itself in providing flexible fit-for-purpose forensic
programs. The manufacture, distribution and assessment and reporting of this test has provided
and will provide the basis for continuous improvement for both Forensic Foundations International
and the forensic laboratories. To this end we would appreciate your comments to assist us to
improve the tests.

Please tick the appropriate box and make any relevant comments.
You can also complete this form at www.ffint.com.au/feedback

> (] > O
5 O © o 5 2
2 o o ) 2 5 <
oo > & o z
& < < a e
1. Thgltest was too basic for our B B B B B
facility
2. Th.e samples supplied were 0 0 0 0 0
suitable
3. The. results r.e.qwred were not 0 0 0 0 0
outlined sufficiently
4. Thg final repo.rt provided B B B B B
suitable detail
5. The tests |nvoI_ved should be 0 0 0 0 0
more challenging
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Please comment briefly on the following:

1. Are there additional aspects which could be included in the
test?
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Forensic Foundations International’s Proficiency Tests are required to be fit-for purpose.
To assist us to provide the relevant tests, please use the following form to suggest further
tests for development. You can also complete this form at
https://www.ffint.com.au/proficiency-testing/proficiency-test-development/

Recommendation for Proficiency Test development

Contact Name

Email

Phone

Discipline/ subdiscipline

Specific issues(s) to be addressed*.
Note: The tests can be designed to be
multidisciplinary.

Suggested technical advisor (if known)

Suggested manufacturer (if known)

*  All Proficiency Tests will include the end to end process (receipt & continuity, triage,
description, examination, analysis, data generation, interpretation, reporting) but one
aspect may be of particular interest/focus.

This form can be emailed to quality@ffint.com.au or you can discuss your suggestions
on either 03 9018 8919 or 0429 966 012.
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