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STATEMENT OF PAULA MICHELLE BRISOTTO

I, Paula Michelle Brisotto, care of Queensland Health Forensic and Scientific Service, Team
Leader Evidence Recovery and Quality Team, Forensic DNA Analysis, do solemnly and

sincerely declare that:

L. I am employed by Queensland Health Forensic and Scientific Service (‘QHFSS").

2. I hold a Bachelor of Science from Griffith University, and a Master of Science in

Forensic Science from Griffith University.
3. This statement is in response to Notice 2022/00338.

In an email from Catliie Allen to Lindon Smallwood of 18 June 2008 (Attachment 1), Ms
Allen advised that ‘either distilled water or 70% ethanol would be a suitable solution to

collect blood"’.

a.  Advise whether the DNA Laboratory had conducted any validation or verification of
using water or 70% ethanol as a solution to collect blood, and if ves, artach those
validations/verifications.

b.  Advise whether there was other evidence or studies relied upon to advise that 70%
ethanol was an appropriate wetting agent, and if ves, attach that evidence / those

studies.

4, In the limited time permitted to respond to Notice 2022/00338, I have not been able
to locate any validation or verification of using water or 70% ethanol as a solution to

collect blood.

5 From information I can locate in the time given and with limited access to where this
information may be held, I believe that the practice of using distilled water and/or
70% ethanol moistened swabs was in place since December 2001, according to
standard operating practice (SOP) 17142 "Examination of Items" (version 1) which

says:
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"15. EXAMINATION OF SUSPECTED BLOODSTAINS

= A swab moistened with 70% EtOH can be used to sample very small or
weak suspected bloodstains from items. This is instead of using a swab
moistened with distilled water.

16. EXAMINATION FOR EPITHELIAL CELLS OR SALIVA

=  Suspected epithelial cells on items can be collected for DNA analysis
by scraping the area with a scalpel blade or by using small pieces of
sticky tape and extracting these tapelifis. A swab moistened with 70%
EtOH may also be used..."

6. A copy of SOP 17412 is exhibited as PB170 to this statement.

7. I commenced employment as a temporary technician with QHFSS in September 2001,

so am not aware of what information was used to inform this process.

8. I cannot locate information prior to SOP 17142 relating to validation or verification

of this practice.

In an email from Allan McNevin to Ly=a-Jane McMen= and David Neville of 26 March 2009
(Attachment 2), Mr McNevin states ‘We have considered the ravon swabs that David brought
out for us suitable for use, we do not consider it necessary to perform any testing, as the rayvon
swab appears to be identical to a product we have used for various processes within the
laboratory with the single exception that the swab head on the medical wire sample appears to

be not as tightly wound as the brand that we use, however this is not a problem."’
a. Advise whether the DNA Laboratory had conducted anv validation or verification on

the use of the rayon swabs referred to above for collecting evidence for DNA testing;

and if ves, attach those validations/verifications.

9. In the limited time permitted to respond to Notice 2022/00338, I have located:

a.  a document titled "Batching Validation Samples Cells" which indicates that

rayon swabs were used in 2007 during what appears to be an automation
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validation project (refer to PB171 to this statement). I do not know what project
this would have been or who wrote these notes but it may have been Cecilia
Iannuzzi, Breanna Gallagher and Generosa Lundie who appear to be the project

officers listed for Project 11;

b.  "Project 11 Report on the Validation of a manual method for Extracting DNA
using the DNA IQ™ System" which appears to have been completed in August
2008 (refer to PB172 to this statement). Project 11 seems to validate a manual
method for DNA extraction of blood and cell stains on forensic samples, which

included using rayon swabs. The recommendations made were:

"Based on the findings of this validation report, we recommend:

1. To enable processing of cell and blood samples using the
validated manual DNA IQ™ protocol, except for samples on
tapelift substrates.

2. To design and verifv an automated protocol of the validated DNA
I0™ method for use on the MultiPROBE® II PLUS HT EX

platforms, for processing blood and cell samples.”

c.  SOP 25874 "Preparation of Quality Controls for Extraction Processes", which
appears to have been drafted in 2008 and then active from February 2009, refers
to rayon swabs being used to create positive extraction controls (refer to PB173

to this statement);

d. a"BSAG Method Instrument details 2019" which indicates a number of other

jurisdictions use rayon swabs (refer to PB174 to this statement);

e. aworking draft document titled "Recognition, recording, recovery and storage
of phvsical material for forensic purposes" (refer to PB17S5 to this statement). [
am not sure who prepared this document. I note that it provides under Appendix
H: Packing Guidelines:

Anv material that requires DNA analysis should not be sealed in
plastic bags for long term storage unless completely dry.
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Objects may be themselves collected or mav be swabbed in the
field with 70% ethanol or distilled water. Tapelifis may be a
suitable alternative to swabs.

10. The "Copan 4N6 swab trial reporr” dated 22 January 2009 compared 4N6 swabs to
Copan rayon swabs. This project commenced in 2008 by Allan McNevin and Chiron
Weber. A copy of this report is exhibited as PB 154 of my statement dated 9 November
2022.

11. I have located a draft version of that report dated May 2008 (refer to PB176 to this

statement) which says:

a. two swab types that are currently in use for the collection of material for
Jorensic DNA testing. The swabs would be compared on two criteria:
i. The ability to extract DNA from each swab type and,
ii. The ability of each swab tvpe to uptake DNA.
b. The two swab types chosen to compare against the 4N6 swab were a spun cotton
swab with a small swab head and paper shaft (Copan, product code 164C) and
a spun ravon swab with a medium sized swab head and plastic shaft (Copan,
product code 155C).”
c. It appears, therefore, that the Ravon swabs were in use prior to May
2008.25874 - V1.0 active Feb 2009 details the preparation of positive extraction

controls using ravon swabs."

12. I also refer to paragraphs 4-14 of my statement dated 9 November 2022 which

references the replacement of 4N6 swabs.

b. Advise whether the DNA Laboratory had conducted any validation or verification on
the use of the rayon swabs referred to above, with 70% ethanol as a wetting agent, for

collecting evidence for DNA testing; and if ves, attach those validations/verifications.
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13. In the limited time permitted to respond to Notice 2022/00338, 1 have not been able
to locate any validation or verification specifically testing rayon swabs with a wetting

agent of 70% ethanol to swab and collect evidence for DNA testing.

14. I have located Management Meeting Minutes dated 7 May 2009 (refer to PB177 to
this statement), which I attended, which state:

QPS rayon QPS wish to move from 4N6 Swabs to Rayon. Example of tubes and size
tubes - swab | of holes in top were shown.

casing.
¢ Agreed that definite decision cannot be made on these as yet. PT to drafta | PT

(PT) response to Dave Neville QPS (will be circulated to Mgt Team for input).
70% ethanol to be used instead of water by SOCOs.

15. I have located a draft document called ‘swab casings’ which I prepared in 2009 and
was last modified on 7 May 2009 (refer to PB178 to this statement), which appears to

be a draft communication to Inspector David Neville. The draft I have located says:

"Hi Dave,

The Management Team has looked at the swab casings for the ravon swabs,
and we are not able to make a definite decision on the most appropriate hole
size. Basically, the green lidded rube is the preferred tube type, however in
regard to the hole size, there are a lot of factors that need to be considered.

The larger hole size may potentially allow more air to get into the casing,
however we would need to conduct experiments to determine if the adhesive
we stick over the hole will provide an appropriate seal during our processes,
given the larger hole size. Also, the tvpe of item in the tube itself would need to
be considered — if the samples are hairs, scrapings or fibres, then these may
potentially escape through the hole.

The above mentioned issues will also apply to the medium size hole, and even
the smaller hole.

Any of the hole sizes may still not be enough to stop mould from forming on
the swabs, especially in humid conditions when the swab is still wet. The best
advice we can give al this time is, regardless of the hole size, is to use 70%
ethanol and dry the swabs completely before placing into the swab casings
and then the envelope. If drying is not possible, immediate freezing (if
practicable) and transportation would be another option.

Some other avenues that could be considered in the future, all of which will
involve further investigation and experiments to determine if they are
appropriale, are:
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- a desiccant added to either the envelope outside of the swab casing, or in
the lid of the swab casing
- some sort of transport medium

» a swab with similar properties to the FTA card, which would inhibit the
Jormation of mould
- a membrane covering in the lid which would allow the swab to
‘breathe’, without letting any material to escape.

All of the above are just discussion points and require a lot of further
investigation, however if we want to minimise the chance of mould forming on
the swabs, then it might be necessary to look at the alternatives, some of which
are provided above."

16. I do not recall whether the above draft communication was sent to Inspector Neville
and I am unable to confirm this as I do not have access to emails prior to mid-2012.
In the time permitted to respond to Notice 2022/00338, I have not been able to locate

any correspondence related to the draft communication above.

17. On reading the draft communication and the comments in the Management Meeting
Minutes dated 7 May 2009, this appears to be a Management Team discussion
regarding tube hole size rather than the verification or validation of rayon swabs with

a wetting agent of 70% ethanol to swab and collect evidence for DNA testing.

Advise whether, at any time prior to 201 1, the DNA Laboratory had conducted any validation
or verification for using, in combination, ravon swabs with a wetting agent of 70% ethanol, to

swab and collect evidence for DNA testing.

a. If ves, attach those validations/verifications.
If no, explain why not, and attach any other evidence gathered or reports produced

concerning the use of ravon swabs with 70% ethanol.
18. In the limited time permitted to respond to Notice 2022/00338, I have not been able
to locate any validation or verification specifically testing rayon swabs with a wetting

agent of 70% ethanol to swab and collect evidence for DNA testing.

19. As indicated in paragraph 5 above, SOP 17142 (version 1) is the earliest reference I

have been able to locate in the time permitting for the use of 70% ethanol as a standard
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Advise whether, at any time since 1 January 2011, the DNA Laboratory has conducted any
validation or verification for using, in combination, ravon swabs with a wetting agent of 70%
ethanol, to swab and collect evidence for DNA testing. If ves, artach rthose

validations/verifications.

20. In the limited time permitted to respond to Notice 2022/00338, 1 have not been able
to locate any validation or verification specifically testing rayon swabs with a wetting

agent of 70% ethanol to swab and collect evidence for DNA testing.

21. I intend to provide a further statement in response to Notice 2022/00338 once I have
had an opportunity to consider the questions further and/or locate any relevant
documentation. Without further time to search for documents that may be relevant to

the questions given in Notice 00338, I cannot say that they do not exist.

AN
TAKEN AND DECLARED before me at Cairns in the State of Queensland this }_5 day of

November 2022.

Paula Michelle Brisotto ¢ THE PEA \

N
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EXHIBIT INDEX
Exhibit | Document Title Pages
PB170 SOP 17142 "Examination of Items" (version 1) 9-15
PB171 "Batching Validation Samples Cells" 16-17
PB172 "Project 11 Report on the Validation of a manual method for 18-39
Extracting DNA using the DNA IQ™ System"
PB173 SOP 25874 "Preparation of Quality Controls for Extraction 40-48
Processes"
PB174 "BSAG Method Instrument details 2019" 49-50
PB175 Working draft document titled "Recognition, recording, 51-99
recovery and storage of physical material for forensic
purposes"
PB176 | Draft report for "Copan 4N6 swab trial report" dated May 2008 | 100-105
PB177 Management Meeting Minutes dated 7 May 2009 106-118
PB178 Draft document called ‘swab casings’ 119
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PB171
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A CLINICAL AND STATEWIDE SERVICE

Project 11. Report on the Validation of a Manual Method
for Extracting DNA using the DNA IQ™ System

Nurthen, T., Hlinka, V., Muharam, |., Gallagher, B., Lundie, G., lannuzzi, C., lentile, V.
Automation/LIMS Implementation Project, DNA Analysis FSS (August 2008}

1. Abstract

The DNA 1Q™ system was found to be the most suitable kit for extracting cell and blood
samples that are analysed in DNA Analysis FSS (refer to Project 9). This DNA extraction
system, based on magnetic bead technology, was found to generate results that were
comparable or better than the current Chelex®-100 protocol. We have validated a manual
DNA 1Q™ method for extracting DNA from forensic samples, and incorporated studies on
sensitivity and consistency, inhibition, substrate type, substrate size, and mixture studies.
This manual DNA IQ™ method is suitable for verification on the automated MultiPROBE® 1|
PLUS HT EX extraction platforms.

2. Introduction

A previous evaluation of various DNA extraction systems that were designed specifically for
forensic samples was performed in order to select a suitable extraction technology for
extracting various sample types that are processed in DNA Analysis FSS. DNA IQ™ was
identified as a suitable kit for extracting forensic samples, and was found to outperform

both the current Chelex®-100 protocol and also all the other kits evaluated. The results of
the evaluation are reported in Project 9 (Gallagher et al., 2007a).

DNA purification with silica matrices, either in membrane- or bead-form, commonly uses
the affinity of DNA for silica without the need for hazardous organic reagents. However,
these systems tend to require extensive washing to remove the guanidium-based lysis
buffer. The DNA IQ™ system uses a novel paramagnetic resin for DNA isolation (Promega
Corp., 2006). The DNA |IQ™ System’s basic chemistry is similar to other silica-based DNA
isolation technologies, except that the specific nature of the paramagnetic resin, coupled
with the formulation of the lysis buffer, is unique. In the DNA 1Q™ System, negatively-
charged DNA molecules have a high affinity for the positively-charged paramagnetic resin
under high salt conditions supplied by the lysis buffer. Once DNA is bound to the magnetic
resin, and the resin is immobilised by a magnet, the sample can be washed using an
alcohol/aqueous buffer mixture. The high alcohol content of the wash buffer aids to
maintain the DNA-resin complex in low-salt conditions, while the aqueous component
functions to wash away residual lysis buffer and any inhibitors or non-DNA contaminants
such as cellular debris and protein residues. DNA is released from the resin by using a low
ionic strength elution buffer, and the purified DNA can be used directly in downstream
applications such as PCR.

For samples that are in excess (e.g. reference samples), DNA IQ™ resin will only isolate
up to a total of approximately 100ng of DNA due to bead saturation (Huston, 2002).

3. Aim

To validate a manual method for DNA extraction of blood and cell stains on forensic
samples using the DNA IQ™ system (Promega Corp., Madison, WI, USA).
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4. Equipment and Materials

= DNA IQ™ System (Promega Corp., Madison, WI, USA); 100 samples, Cat.#
DC6701), which includes:

o 0.9mL Resin

o 40mL Lysis Buffer

o 30mL 2X Wash Buffer

o 15mL Elution Buffer
= TNE buffer (10mM Tris, 100mM NaCl, 1mM EDTA, pH 8.0)
= MagneSphere® Magnetic Separation Stand, 12-position (Cat.# Z5342) (Promega
Corp., Madison, WI, USA)
DNA Q™ Spin Baskets (Cat.# V1221) (Promega Corp., Madison, WI, USA)
Microtube 1.5mL (Cat.# VV1231) (Promega Corp., Madison, WI, USA)
95-100% ethanol
Isopropyl alcohol
1M DTT (Sigma-Aldrich, St. Louis, MO, USA)
Proteinase K (20mg/mL) (Sigma-Aldrich, St. Louis, MO, USA)
20% SDS (Biorad, Hercules, CA, USA)
0.9% saline solution (Baxter Healthcare, Old Toongabbie, NSW, Australia)
ThermoMixer Comfort (Eppendorf, Hamburg, Germany)
Vortex mixer
Bench top centrifuge
Cytobrush® Plus Cell Collector (Cooper Surgical, Inc., Trumbull, CT, USA)
FTA® Classic Cards (Whatman plc, Maidstone, Kent, UK)
Rayon (155C) and cotton (164C) plain dry swabs (Copan Italia S.p.A., Brescia,
Italy)
» Vacuette® K2EDTA blood collection tubes (Greiner Bio-One GmbH,
Frickenhausen, Germany)
Sticky tape (BDF tesa tape Australia Pty Ltd)
Tannic acid CgHs204¢ FW1701.25 (Selby’s BDH, Lab Reagent >~90%)
Urea NH,CONH, FW60.06 (BDH, Molecular Biology Grade ~99.5%)
Indigo carmine CisHgN2Na,OS; FW466.35 PN 131164-100G (Sigma-Aldrich, St.
Louis, MO, USA)
= Humic acid sodium salt PN H167520-100G (Sigma-Aldrich, St. Louis, MO, USA)
= Used car motor oil, SW20/SAES50 (Caltex)
= Various clothing materials, including:

o Best & Less Pacific Cliff, White cotton shirt, XXL
Big W Classic Denim, Men’s Blue denim jeans, 112
Private Encounters, off-white nylon cami, size 14
Clan Laird, blue 100% wool kilt
Millers Essentials, blue 100% polyester camisole, size 10
Unknown, teal green 100% lycra swimwear
Leather Belt, brown

000 D 00

5. Methods

51 Cell and blood collection

Buccal cells were collected using a modified Cytobrush® protocol (Mulot et al., 2005; Satia-
Abouta et al., 2002). Four donors were chosen. Each donor was asked to brush the inside
of one cheek for one minute. Then, with another Cytobrush®, the other cheek was also
sampled. The cells collected on the brush where then resuspended in 2mL of 0.9% saline
solution. Multiple collections were taken on different days.
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Whole blood was collected from three donors by a phlebotomist as per standard collection
procedures in EDTA tubes. Blood samples were refrigerated until spotting onto substrate
and cell-counting step.

Table 1 lists the donor sample ID’s.
Table 1. List of donor samples used

for validating a manual DNA [Q™
method.

Donor ID
Cell samples
D1
D2
D3
D4
Blood samples

5.2 Cell counting

Buccal cell suspensions were diluted using 0.9% saline solution to create a 1/10 dilution of
the original sample prior to submitting for cell counting. All counts were performed by the
Cytology Department, RBWH (QIS 15393).

Blood cell counting was performed onaimL aliquot of the original sample also by the
Cytology Department, RBWH (QIS 15393).

5.3 Sensitivity, Reproducibility (Linearity) and Yield

Sensitivity and reproducibility of the DNA IQ™ kit was assessed using dilutions of cell and
blood samples.

For cell samples, dilutions were made using a sample from donor 4, diluted in 0.9% saline
solution. The dilutions used were:

e Neat
- 1f"m

. 1-"'100
L4 /1000

For blood samples, dilutions were made using a sample from donor 2, diluted in 0.9%
saline solution. The dilutions used were:

Neat

:fw

1’100
"f1000

Mock samples were created from rayon and cotton swabs using the above dilutions. The
swab heads were removed from the shaft using sterilised scalpel and tweezers. Swab
heads were then cut into quarters and each quarter was then added to separate sterile
1.5mL tubes. To each quarter swab, 30puL of each neat sample or dilution was added to
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create a total of five replicates. Samples were dried using a ThermoMixer set at 56°C over
2 hours in a Class |l biohazard cabinet.

5.4 Inhibition challenge

Quartered cotton swabs in sterile 1.5mL tubes were spotted with 30uL of neat cell
suspension and were dried after each addition on a ThermoMixer as described previously.
Neat blood samples were also created using the same method.

All the inhibitors except for the motor oil were obtained in powder form. Before making any
liquid solution of the powdered inhibitors, research was conducted to determine the likely
level of each inhibitor normally encountered in the environment (Hlinka et al., 2007). Each
solution was made at concentrations based on the information obtained (Table 2).

Table 2. Concentrations of various inhibitors used in the inhibition study.

Inhibitor Excess/Neat Mass Volume H;0 Final inhibitor
Solution concentration
Tannic acid Excess 600mg 500uL 0.705M
Neat 200mg 500pL 0.235M
Humic acid Excess 19 5mL 20% (w/v)
Neat 0.1g 5mL 2% (wWiv)
Indigo carmine Excess 0.47g 10mL 100mM
Neat 0.047g 10mL 10mM
Urea Excess 0.06g 1mL ™
Neat 0.021g 1mL 0.33M

A total of 30uL of each solution containing specified concentrations of various inhibitors
was applied to the buccal cell and blood swabs prepared above. The only exception was
motor oil, where only 15uL was added to the cell and blood swabs respectively. Each
inhibitor sample was replicated in quadruplicate and left to dry overnight in a Class Il
biohazard cabinet.

To another set of prepared cell and blood swabs, an excess of each inhibitor was applied in
quadruplicate for each inhibitor and allowed to dry overnight. This process was achieved by
applying another solution of inhibitor exceeding the normal level (Hlinka ef al., 2007).

5.5 Substrates

Swabs
Four cotton and four rayon swab quarters in sterile 1.5mL tubes were loaded with 30pL of
neat cell or blood sample and were extracted once the sample had dried on the swab.

Tapelifts

Two donors were sampled using the tape most commonly used within the laboratory (BDF
tesa tape). Strips of tape were firmly applied to the inside of the fore arm and lifted off.
This process was then repeated until the tape was no longer adhesive. The tape was
wrapped around sticky-side-in, forming a cylinder shape, and placed in a sterile 1.5mL
tube. These samples were created in quadruplicate. Tape was not used as a substrate in
the blood validation.

Fabric
The material types tested included:
¢ Denim jeans;
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White 100% cotton shirt;

Blue 100% wool Kilt;

Teal green 100% lycra swimwear;
White 100% nylon camisole;

Blue 100% polyester camisole; and
Brown 100% woven leather belt.

All material types except leather were sampled and ten 2.5cm x 2.5cm pieces were cut
from each material and washed in 10% bleach following an in-house washing method to
remove any contaminating DNA from outside the laboratory (Gallagher et al., 2007b). As
for the leather, one strand of the leather weave was cut from the belt and washed following
the same method. Once dry, the material was then cut into 0.5cm x 0.5¢cm pieces using
sterile techniques, placed in 1.5mL tubes and 30pL of both cell sample and blood was
applied to separate pieces. Each substrate sample was created in quadruplicate and dried
on a ThermoMixer set at 56°C over 2 hours in a Class Il biohazard cabinet.

Gum

Two types of chewing gum were chosen: (1) Wriggley's Extra White (peppermint flavour)
and (2) Wriggley's Extra Green (spearmint flavour). The donor was asked to chew the gum
for 30 minutes and dispose of the gum into a clip-seal plastic bag. The gum was then air
dried in a Falcon tube overnight before it was frozen for roughly an hour before cutting into
3mm x 3mm x 3mm pieces and placed into sterile 1.5mL tubes. Gum substrates were not
assessed for blood samples.

Cigarette butts

Two brands of cigarettes were smoked all the way through and then the butts collected.
The filter paper of the butt was cut into 0.5mm? pieces and placed into sterile 1.5mL tubes.
Cigarette butts were not assessed for blood samples.

FTA® Classic Card punches

Eight sterile 1.5mL tubes, each containing four 3.2mm FTA® Classic Card punches, were
spotted with 30uL of cells or blood before being dried on a ThermoMixer. Four replicates
contained sample from one donor, the other remaining four replicate tubes had a different
donor sample added.

5.6 Mixture studies

Buccal cells and whole blood were obtained from a male and female donor. Dilutions were
made using 0.9% saline solution to ensure that the cell concentration was equal. Dilutions
were then performed on the male sample to obtain the correct ratios.

Mock samples were created using the following ratios of female to male:
1:1;

1:2,

1:10,

1:25,

1:50 and

1:100.

A total of 30uL of the female component was spotted first on to a quarter of a cotton swab
in a sterile 1.5mL tube and dried on a ThermoMixer before adding another 30uL of the male
component. Samples were created in quadruplicate for all ratios, for both cell and blood
samples.
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5.7 Substrate size

Various sizes of material were cut from a white cotton shirt:
e 0.5cm x0.5cm,
e 1cmxicm,
e 2cmx2cm.

Each piece of material was stored in individual, sterile 1.5mL tubes and 30pL of cell sample
was added to the material and allowed to dry on a ThermoMixer. The same process was
followed for blood samples. Five replicates were made for each sample type.

5.8 Extraction using the DNA IQ™ System (Promega Corp.)

The manual DNA 1Q™ method used was based on an automated protocol developed
by the Centre of Forensic Sciences (CFS) in Toronto, Ontario (PerkinElmer, 2004). A
Proteinase K — SDS Extraction Buffer was made as per the recommended protocol.
The 1x Extraction Buffer for one sample consisted of:

277.5uL TNE buffer
15uL Proteinase K (20mg/mL)
7.5uL 20% SDS

The TNE buffer consisted of:

1.211g Tris (10mM Tris)
2mL 0.5M EDTA (1mM EDTA)
5.844g NaCl (100mM NaCl)

The adapted manual DNA IQ™ protocol is described below:
1. Set one ThermoMixer at 37°C and another at 65°C.

2. Ensure that appropriately sized samples are contained in a sterile 1.5mL
tube. For every sample, prepare three set of labelled tubes: spin baskets
(for every tube except the extraction control), 2mL SSI tubes and Nunc™
tubes.

3. Prepare Extraction Buffer and add 300uL to each tube. Close the lid and
vortex before incubating the tubes at 37°C on the ThermoMixer at
1000rpm for 45 minutes.

4. Remove the tubes from the ThermoMixer and transfer the substrate to a
DNA IQ™ Spin Basket seated in a labelled 1.5mL Microtube using
autoclaved twirling sticks. Then transfer the liquid to a labelled 2mL SSI
sterile screw cap tube.

5. Centrifuge the spin basket on a benchtop centrifuge at room temperature
for 2 minutes at its maximum speed. Once completed, remove the spin
basket and collect the remaining solution and pool with the original
extract in the 2mL SSI sterile screw cap tube, then vortex.

6. Add 550 pL of Lysis Buffer to each tube.
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7. Dispense 50uL of DNA 1Q™ Resin — Lysis Buffer solution (7uL Resin in
43uL Lysis Buffer) to each tube. Invert the resin tube regularly to keep
the beads suspended while dispensing to obtain uniform results.

8. Vortex each tube for 3 seconds at high speed then place in a multitube
shaker set at 1200rpm to incubate at room temperature for 5 minutes.

9. Vortex each tube for 2 seconds at high speed before placing the tubes in
the magnetic stand. Separation will occur instantly.

Note: If resin does not form a distinct pellet on the side of the tube, or if
the pellet has accidentally mixed with the solution while in the stand,
vortex the tube and quickly place back in the stand.

10. Carefully remove and discard all of the solution without disturbing the
resin pellet on the side of the tube. If some resin is drawn up in tip, gently
expel resin back into tube to allow re-separation.

11. Remove the tube from the magnetic stand; add 125puL of prepared Lysis
Buffer and vortex for 2 seconds at high speed.

12. Return tube to the magnetic stand, allow for separation and then remove
and discard the Lysis Buffer.

13. Remove tube from the magnetic stand; add 100uL of prepared 1X Wash
Buffer and vortex for 2 seconds at high speed.

14. Return tube to the magnetic stand, allow for separation and then remove
and discard all Wash Buffer.

15. Repeat Steps 13 to 14 two more times for a total of three washes. Be
sure that all of the solution has been removed after the last wash,

16. In a biohazard cabinet, place the lids of the tubes upside down on a
Kimwipe, in their respective order, and the tubes into a plastic rack, and
air-dry the resin for 5-15 minutes at room temperature. Do not dry for
more than 20 minutes, as this may inhibit removal of DNA. Once dry,
screw on the lids.

17. To each samples then add 50pL of Elution Buffer very gently on the top
of the magnetic pellet. Do not mix.

18. Close the lid and then incubate the tubes in the ThermoMixer at 65°C for
3 minutes with no shaking and another 3 minutes shaking at 1100 rpm.

19. Remove the tubes and vortex for 2 seconds at high speed. Immediately
place the tube in the magnetic stand. Tubes must remain hot until placed
in the magnetic stand or yield will decrease.

20. Carefully transfer the supernatant containing the DNA to the respective
labelled Nunc™ tubes.

Queensland Government
Queensland Health

Page 7 of 21

25



WIT.0014.0167.0026

CaSS | Forensic and Scientific Services

A CLINICAL AND STATEWIDE SERVICE

21. Repeat step 17 to 20, transferring the supernatant to the appropriate
Nunc™ tube. The final volume after the second elution should be
approximately 95uL.

Note: DNA can be stored at 4°C for short-term storage or at -20 or-70°C
for long-term storage.

5.9 DNA quantitation

All DNA extracts were quantified using the Quantifiler™ Human DNA Quantitation kit
(Applied Biosystems, Foster City, CA, USA) as per QIS 19977. Reaction setup was
performed on the MultiPROBE® II PLUS HT Ex (PerkinElmer) pre-PCR platform.

5.10 PCR ampilification

DNA extracts were amplified using the ArontSTR® Profiler Plus® kit (Applied Biosystems,
Foster City, CA, USA) as per QIS 19976. Reaction setup was performed on the
MultiPROBE® Il PLUS HT EX (PerkinElmer) pre-PCR platform.

5.11 Capillary electrophoresis and fragment analysis

PCR product was prepared for capillary electrophoresis using the manual 9+1 protocol
(refer to Project 15 and QIS 19978). Capillary electrophoresis was performed on an ABI
Prism® 3100 Genetic Analyzer (Applied Biosystems, Foster City, CA, USA) under the
following conditions: 3kV injection voltage, 10 sec injection time, 15kV run voltage, 100pA
run current, and 45min run time. Data Collection Software version 1.1 was used to collect
raw data from the ABI Prism® 3100 Genetic Analyzer. Fragment size analysis was
performed using GeneScan 3.7.1. Allele designation was performed using Genotyper 3.7,
with thresholds for heterozygous and homozygous peaks at 150 and 300 RFU respectively.
The allelic imbalance threshold is 70%.
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6. Results and Discussion

6.1 Donor sample cell counts

Aliquots of buccal cell samples were counted at Cytology Department (RBWH) to
determine the concentration of viable cells, in order to better estimate the number of cells at
any particular dilution. A white cell count was not performed on all the blood samples, and
therefore an estimate on the number of nucleated cells could not be determined.

6.2 Sensitivity, consistency and yield

To ensure the reliability and integrity of results for samples containing small amounts of
DNA, a sensitivity study was conducted to determine the lowest concentration of DNA that
provides reliable results. A consistency study was combined into the sensitivity experiment
to determine the maximum acceptable difference between the results obtained. All
samples were extracted in identical conditions by the same operator at the same time to
minimise variability.

The cell sample used for the experiments was from donor sample 4A, which was counted
to be around 3,680 nucleated cells (x 1 OSIL). The blood sample used was from donor 6A,
which was counted to be around 2,540 nucleated cells (x 10°/L). The estimated amount of
DNA present in each dilution is outlined in Table 3.

Table 3. Amount of DNA in each dilution, as calculated from the cell count.

Sample type Dilution Number of cells gDNA Theoretical total
factor (/L) (ng/pL) DNA on swab (n

Neat 3680 23.552 706.56000

Cells 1710 368 2.3552 70.65600
1100 36.8 0.23552 7.06560
1/1000 3.68 0.023552 0.07656
Neat 2540 16.256 487.68000

Blood 110 254 1.6256 48.76800
1/100 25.4 0.16256 487680
1/1000 2.54 0.016256 0.48768

The DNA vyields resulted from extracting the above cell dilutions using the DNA IQ™
System is outlined in Table 4. Blood samples produced higher yields compared to cell
samples. On average, blood samples on cotton swabs generated the highest yields. Cell
samples on rayon and cotton swabs generated similar yields. All blood dilutions down to
1/1000 produced quantitation results, but cell samples only produced reliable quantitation
results down to 1/100 dilution, possibly due to the effects of cell clumping.
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Table 4. DNA quantitation data for diluted cell and blood samples on rayon and cotton substrates.

Sample Dilution Theoretical Rayon swab Alleles Cotton swab Alleles Rayon average Rayon Recovery Rayon Cotton average Cotton Recovery Cotton
type factor Input DNA (ng) yield {ng) yield {ng) yield (ng) Std Dev {%) yield (ng) Std Dev (%)
110.0000 18 117.0000 18
130.0000 18 124.0000 18
Neat 708.56000 160.0000 18 46.8000 18 134.5400 41.30 19.04 95.2800 32,69 13.48
83.7000 7 76.6000 18
189.0000 17 112.0000 18
10.1000 18 12.8000 18
12.7000 18 6.3100 18
1/10 70.65600 9.5500 18 11.5000 18 10.4520 1.44 14.79 10.4820 2.52 14.84
9.0100 18 10.1000 18
10.8000 18 11.7000 18
Sk 06350 0 0.0000 0
0.4930 o 0.0000 0
1/100 7.08560 1.4000 5 0.2770 0 0.9254 0.64 13.10 0.1270 0.18 1.80
1.7900 14 0.3580 0
0.3080 o 0.0000 0
0.0000 o 0.3630 0
0.0000 o 0.0000 0
1/1000 0.7656 0.0000 o 0.0000 0 0.0166 0.04 217 0.0726 0.16 9.48
0.0831 o 0.0000 0
0.0000 ] 0.0000 0
216.0000 18 718.0000 18
447.0000 18 287.0000 18
Neat 487 68000 215.0000 18 585.0000 18 317.0000 102.36 65.00 447.0000 196.46 91.66
383.0000 7 326.0000 18
324.0000 18 289.0000 18
113.0000 18 126.0000 18
107.0000 18 91.9000 18
110 48.76800 145.0000 18 75.4000 18 124.7800 28.10 255.86 87.6600 21.66 200.25
95.9000 18 81.0000 18
163.0000 18 114.0000 18
Blood 14.3000 18 15.9000 18
12.5000 13 12.1000 18
1/100 487680 13.2000 18 20.8000 18 12.4800 162 255,91 16.7600 469 343 67
9.9000 18 22.4000 18
12.5000 18 12.6000 18
0.7300 18 2.3700 18
0.6980 18 3.1300 18
1/1000 0.48768 1.1800 18 3.6300 18 0.8804 0.20 182.37 3.0200 0.85 619.26
0.8670 18 1.9700 18
0.9710 18 4.0000 18
Page 10 of 21
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The average yield observed within cell and blood samples on either rayon or cotton swabs
were comparable (Figure 1). Some inconsistencies were present in cell samples at the
lower dilutions of 1/100 and 1/1000 due to unreliable quantitation data at these low
dilutions. Blood samples were found to generate higher average yields than cell samples
and gave unexpectedly higher recovery values, despite the fact that the input DNA amount
was 2-fold higher for cells compared to blood samples (Table 4). This discrepancy may
have arisen from inconsistencies in cell suspension uniformity during dilutions of the
original cell or blood sample, resulting in inaccurate estimates for average cell
concentrations.

Average yields for diluted cell and blood samples
on rayon and cotton swab substrates

1000.0000

© Cell Rayon
=i~ Cell Cotton
100.0000 2 Blood Rayon —
10.0000
g \

"~ Blood Cotton
. \_‘

0.1000

0.0%00
Meat 110 1100 111000

Sample dilution

Figure 1. Average yields as observed in the sensitivity study. The yields for cell and blood samples,
on two different swab types, were comparable as indicated by overlapping lines on the graph.

The dilution factor was, however, accurately reflected in the average yield for the various
dilutions as displayed in Table 4 and Figure 2. An exception to this was the average yields
for the neat dilutions (Figure 2). DNA |IQ™ isolates a maximum of 100ng DNA as the resin
is present in excess, and the system becomes more efficient with samples containing less
than 50ng of DNA. Because the amount of DNA was in excess in neat samples, the
observed yields varied from sample-to-sample. According to the manufacturer, the DNA
IQ™ Database Protocol should be used for samples containing more than 100ng DNA to
result in more consistent concentrations between the samples (Huston, 2002).

All five replicates for each neat dilution displayed the highest yields for each dilution series,
as expected (Figure 2). For blood samples on rayon and cotton swabs, yields were still
around 1ng for samples at the 1/1000 dilution (Figure 3).
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Sensitivity results for cell and blood samples (DNA yield)
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Figure 2. DNA yields (ng) observed for the sensitivity study. As expected, neat samples provided the
highest yields. Yields were obtained down to 1/1000 for blood samples and 1/100 for cell samples.

Sensitivity results for cell and blood samples (DNA yield)
for 1/1000 dilutions
DE&iood Rayon Swabs
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Figure 3. DNA yields (ng) observed for the sensitivity study, at the 1/1000 dilution.
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When amplified using a 9-locus STR system, all neat samples produced the expected full
DNA profile (18/18 alleles), although one outlier was encountered for a cell rayon sample
which produced a 7/18 partial profile (Table 4). For cell samples, full profiles could be
obtained for samples that were diluted down to 1/10, with partial profiles generated from
samples diluted to 1/100. For blood samples, full profiles were generally obtained from all
dilutions down to 1/1000. Although two partial profiles were encountered in blood samples
on rayon swabs, all blood cotton swabs produced full profiles at all dilutions.

The apparent discrepancy between the results for cell and blood samples can be attributed
to inaccurate cell counts or non-uniform sample suspensions when creating the dilutions,
as caused by cell clumping or cellular breakdown and precipitation.

For five replicates of each dilution, consistency was observed to vary depending on the
dilution (Figure 4). Consistency, as an indication of reproducibility, was calculated as the
percentage of the yield standard deviation over five replicates divided by the mean yield of
all five replicates (%[SD,.. / mean,..]). A value closer to 0% indicates minimal sample-to-
sample variation and therefore the results are highly consistent. The mean combined
reproducibility for all neat, 1/10, 1/100 and 1/1000 dilutions were 35.31%, 20.63%, 62.14%
and 124.32% respectively (Figure 4), indicating that there was high reproducibility between
the neat and 1/10 dilutions across the four sample types, and reduced reproducibility at the
lower 1/100 and 1/1000 dilutions. Overall, the blood samples on rayon and cotton both
exhibited high reproducibility across all dilutions at an average of 30.54% and 22.45%
respectively (Figure 5). The cell rayon and cotton samples were more variable across all
dilutions, producing lower reproducibility at an average of 84.23% and 105.19%
respectively (Figure 5). The poor performance of the cell samples can be attributed to
inconsistencies in quantitation data observed at the lower 1/100 and 1/1000 dilutions.

Percentage of SD,,,, / Mean ,,, to deduce consistency

250.00%

~ - cell Rayon
. : : =&~ Cell Cotton
Mean combined consistency : Blood Rayon
m‘;{_‘;:g;;}: mean: 105,19% —s—Blood Cotton
200.00% +—— 1?‘;I:'tll:_l:' 62.14% 7
1/1000: 124 32%

mean: 84.23%

150.00%

S/
i

-0/ mean: 22.45%

0.00%

Neat 110 11100 141000

Sample dilution

Figure 4. Reproducibility between replicates for cell and blood samples diluted down to 1/1000.
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CasS

6.3 Inhibition

Forensic samples that are commonly submitted for DNA analysis often contain inhibitors.
These inhibitors may inhibit or significantly reduce the efficiency of a DNA extraction
system, either by interfering with cell lysis or interfering by nucleic acid degradation or
capture, therefore manifesting as extraction inhibitors (Butler, 2005). Inhibitors can also co-
extract with the DNA and inhibit downstream PCR amplification processes, therefore acting
as PCR inhibitors (Butler, 2005). For example, inhibitors such as hemoglobin and indigo
dye likely bind in the active site of the Tag DNA polymerase and prevent its proper
functioning during PCR amplification.

For the inhibition study, five substances were chosen for their known ability to inhibit PCR
and their likelihood of appearing in routine casework samples:
» Indigo carmine: a component of the blue-dye encountered in denim jeans (Shutler,
etal., 1999).
» Tannic acid: a chemical used in the leather tanning process.
= Urea: a component of urine (Mahony et al., 1998).
» Humic acid: a component found in soil and soil products (Tsai and Olson, 1992).
»  Motor oil: contains various hydrocarbons and ethanolic compounds that can inhibit
PCR.

IPC CT/ Number of alleles called

The effects of inhibition on quant value, IPC CT and number of alleles called
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Figure 5. Effects of various inhibitors on quant value, IPC CT and number of resolved alleles.
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The observed effects of these inhibitors at neat and excess concentrations on the ability to
extract, quantify and amplify various DNA samples are graphed in Figure 5. Samples were
quantified using the Quantifiler™ Human DNA Quantitation Kit (Applied Biosystems) as this
kit includes a built-in inhibition detector. Reaction efficiency and the presence of inhibitors
can be assessed based on the performance of the internal positive control (IPC), which is
known to be detected in this laboratory at around 28 cycles.

The observations that were made include:

= Samples that were spiked with motor oil, urea and indigo carmine dye did not show
inhibition as determined by the IPC, and resulted in quantifiable DNA templates
after extraction using DNA IQ™. The average DNA concentration observed for all
samples was around 1ng/pL. The majority of samples yielded full DNA profiles,
with the exception of several cell samples that were treated with urea (both at
excess and neat concentrations).

= Blood and cell samples that were spiked with tannic acid did not show inhibition in
Quantifiler™, as the IPC performed as expected. However, almost no amplifiable
template DNA could be quantified and the majority of samples did not produce
DNA profiles. This suggests that the original template DNA was degraded by
application of tannic acid to the sample. It should be mentioned at this point that
the tannic acid used was in the form of a yellow-brown paste substance that was
applied directly to the sample swabs. The tannic acid paste, even at the neat
concentration, may have been strong enough to severely fragment DNA to result in
non-amplifiable templates. It was observed that three blood samples (1 with tannic
acid in excess and 2 with tannic acid at neat concentration) yielded partial profiles
(between 4-16 reportable alleles), and none of the cell samples produced
reportable alleles. This may be caused by: (1) the concentration of viable cells in
the buccal cell samples was lower than blood samples; (2) the drying of the blood
stain on the substrate may have created a better barrier to protect the blood
components from the degradative effects of the tannic acid.

= Blood and cell samples that were treated with humic acid in excess appeared to
retain inhibition after extraction using DNA |Q™, However, at neat concentration,
the effect of the humic acid inhibitor was overcome and amplifiable DNA template
was purified as demonstrated by high DNA concentration yields. Residual inhibition
was still present at neat concentration, as evidenced by higher CT values for the
IPC (closer to 30), but full profiles were still produced. For some cell samples with
humic acid in excess, the Quantifiler™ data suggested full inhibition (undetermined
IPC CT and quantitation results), but two samples resulted in full DNA profiles.

= All reagent blanks were undetermined, indicating the absence of contamination in
the results.

The results show that the DNA 1Q™ system could be used to extract blood or cell samples
that were spiked with motor oil, urea and indigo carmine at both excess and neat
concentrations. Blood samples that contained humic acid in excess did not yield amplifiable
template DNA, but 2 out of 4 cell samples with humic acid in excess appeared to produce
full profiles. Samples that were exposed to tannic acid, at both neat and excess
concentrations, resulted in non-amplifiable DNA, but the inhibitor was effectively washed
out of the extract by DNA IQ™ as evidenced by the amplification of the IPC at the expected
CT. Based on these results, we conclude that the DNA IQ™ system effectively removes
inhibitors that are present in the original sample, resulting in a DNA extract that is of
sufficient quality and is suitable for PCR amplification.
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6.4 Substrates

The substrate types examined included: swabs (cotton and rayon), tapelifts, fabric (denim,
cotton, wool, lycra, nylon, polyester, leather), gum, cigarette butts, and FTA® paper. Cell
and blood materials were spotted on to the substrates and extracted using DNA IQ™. The
results for the two different sample types are presented in Figures 6 and 7 below.
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Figure 6. Number of reportable alleles and quantitation results for different substrate types containing
cellular material.
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Substrate Type (Blood) Results
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Figure 7. Number of reportable alleles and quantitation results for different substrate types containing
blood material.

For cell samples:

= Full DNA profiles (18/18 alleles) were obtained from samples on cotton and rayon
swabs, gum, cigarette butts and FTA® paper.

= The quantitation results for most of these samples were less than 0.5ng/uL. For
gum samples, the average quantitation result was 0.072ng/uL, and therefore a
PCR amplification at maximum volume (20uL) resulted in a total input DNA amount
of 1.44ng which is sufficient to result in a full DNA profile.

= Tapelift samples gave an average quantitation result of 0.006ng/uL (just
0.002ng/uL higher than the observed background), and yielded no reportable
alleles at all.

» The performance of clothing substrates was variable.

o Cells on denim yielded quantitation results less than 0.5ng/uL but only
partial profiles (maximum 5 reportable alleles), although Quantifiler™
results did not indicate any inhibition of the IPC. The poor performance of
these samples may have been a result of sample preparation due to cell
clumping.

o Cells on cotton, wool and nylon resulted in higher quantitation values than
lycra, but all substrates generated a similar number of reportable alleles
(mean = 14 alleles). Only 25% of samples generated full DNA profiles.

o Three out of four samples on polyester produced high quantitation results
(~2ng/uL) but all samples resulted in a full profile.

o Cells on leather displayed an average quantitation result of 1.3ng/uL and
generated more than 15 reportable alleles.
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For blood samples:

= All substrate types generated full DNA profiles.

= On average, the DNA guantitation results for all blood samples was greater than
those resulted from cell samples. This is as per expected and was observed
previously (see Project 9 report), because the concentration of nucleated cells in
the blood samples were hypothesised to be higher than the concentration of buccal
cell samples.

= Because of processing error, data was not available for the following samples:
Cotton Swab 4, FTA Donor B 1 and FTA Donor B 2.

The results above are initial amplification results that do not take into account any
reworking options.

We found that samples on tapelift substrates performed the worst; however this was
probably due to the sampling method devised for this experiment, which did not adequately
sample a sufficient number of cells.

6.5 Mixture studies

A mixture study was performed as part of the validation, however the resuits are not
presented in this document because the mixture ratio was found to be inaccurate because
cell counts were not performed on the saliva samples. Therefore, little information could be
deduced from these results.

6.6 Substrate size

Blood on cotton swabs produced full DNA profiles for all sample sizes, ranging from 0.5 x
0.5cm to 2.0 x 2.0cm (Figure 8). Cells on cotton swabs did not perform as well (Figure 8),
possibly due to the nature of the cells and difficulties in obtaining full DNA profiles from cell
samples as observed in previous experiments.

Although the same starting amount of sample was used, it was observed that the 0.5 x
0.5cm samples generated higher quantitation results (therefore, also higher yields)
compared to the 2.0 x 2.0cm samples (Figure 8). It appears that extraction efficiency
decreases as the substrate surface area increases. This may be due to insufficient mixing
and distribution of the lysis buffer over a larger substrate surface area, causing insufficient
lysis of cellular material. This observation is in line with other reports that the DNA IQ™
system works more efficiently with smaller samples (Promega, 2006). The resulting IPC CT
fell within the narrow range of 27.91 — 28.43 (mean = 28.10), indicating that both small and
larger samples resulted in DNA extracts of similar quality, but the overall yield was lower for
larger substrates (Figure 8 & 9).
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Figure 8. Results for blood and cell samples on cotton substrates of various sizes. All blood
samples generated full profiles, but cell samples were more variable. The quantitation results for
0.5 x 0.5cm samples were higher than those for 2.0 x 2.0cm samples (blood r? = 0.9543* cell r* =
0.9982; *Note: an outlier was removed from the calculation).

IPC Performance for Substrate Size Samples
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Figure 9. Various sample sizes resulted in similar CT values for the IPC, indicating that IPC
performance is not affected by sample size, and that one sample size does not display a level of
inhibition that is different to another sample size.
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7. Summary and Recommendations
Based on the findings of this validation report, we recommend:

1. To enable processing of cell and blood samples using the validated manual DNA
IQ™ protocol, except for samples on tapelift substrates.

2. To design and verify an automated protocol of the validated DNA |IQ™ method for
use on the MultiPROBE® || PLUS HT Ex platforms, for processing blood and cell
samples.
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PB173

Preparation of Extraction Quality Controls

1 PURPOSE AND SCOPE

This document describes the methods required to prepare Extraction Quality Controls for
processes performed within the Analytical Section of DNA Analysis. The document applies
to all DNA Analysis staff members required to prepare Quality Control samples.

2 DEFINITIONS
QC Quality Control

3 PRINCIPLE

QC (Quality Control) samples are included in processes to ensure and monitor the quality
and integrity of the process. Positive controls are created with a known donor sample to
produce an expected outcome. Negative controls should yield negative (i.e. no DNA
detected) results. If the control does not produce the expected outcome, then there is
evidence that the process has been compromised and this must be recorded and taken into
account if reporting results, dependant actual QC result.

4 EQUIPMENT
4.1 Reagents

Table 1. Reagent storage locations.

Reagent Device Storage Location
10% v/v bleach Bench 6120,6121, 6122
70% viv ethanol Bench 6120,6121, 6122
100% ethanol Bench 6120,6121, 6122

42 Equipment

Table 2. Equipment used and location.

Equipment Asset No.  Location

Rayon Swabs N/A 6115, 6122
Scalpel N/A 6120, 6121, 6122
Scalpel Blades N/A 6120, 6121, 6122
QlickSmart scalpel blade remover ~ N/A 6120, 6121, 6122
Forceps N/A 6120, 6121, 6122
Petrie dishes N/A 6120, 6121, 6122
Bunsen Burner N/A 6120, 6121, 6122
Metal Racks N/A 6120, 6121, 6122
1.5mL non tethered tubes N/A 6120, 6121, 6122
5mL tubes N/A 6120, 6121, 6122

Ratek Dry Block Heater 40 position 30414940 6120

Ratek Dry Block Heater 60 position 508017195 6120

Ratek Dry Block Heater 60 position 508017201 6120

Whatman FTA Cards N/A 6122, Blue cupboard, Analytical hallway
Foam swabs N/A Blue cupboard, Analytical hallway
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5 SAFETY

As per the procedures in the QIS document “Operational Practices in the DNA Dedicated
Laboratories” (QIS 17120), PPE is to be worn by all staff when performing this procedure.

FTA cards must be cut with sterile scissors. To sterilize, dip the scissors into 10% (v/v)
bleach, followed by 100% ethanol, then flame over a Bunsen burner. Allow the scissors to
cool on a metal rack before cutting the FTA cards.

Blood tubes should be checked to ensure there is no damage or leakages. Glass stem
pipettes are not to be used for the transfer of blood.

The Class Il Biohazard cabinets are to be cleaned with 10% (v/v) bleach and 70% ethanol
before and after use.

5.1 For large spills (approximately greater than or equal to 5x5cm in area)

1 Leaking samples shall be discarded into an appropriate waste container and a signed
and dated notation made on the associated paperwork as to the reason for the action.
The client should be asked to collect the sample again.

Cover the spill completely with Presept granules.

Leave for at least 2 minutes.

Remove granules with Rediwipe and dispose in Biohazard bin.

Wipe surface with damp Rediwipe.

Clean surface with 5% Decon 90 solution, followed by 10% (v/v) bleach and 70%
ethanol.

D wmnN

5.2  For small spills (approximately less than 5x5cm in area)

1 Pour 10% (v/v) bleach solution over spill.

2 Use Rediwipe to soak up spill.

3 Dispose in Biohazard bin.

4 Clean surface with 5% Decon 90 solution, followed by 10% (v/v) bleach and 70%
ethanol.

SAMPLING AND SAMPLE PREPARATION

6.1 Blood
Blood is to be obtained from a consenting volunteer who has previously been profiled and
who does not routinely perform Analytical Duties.

1 Two EDTA tubes are to be used when collecting blood and are to be clearly labeled
with collection time and date, name of the volunteer, Date of Birth and the name of
collector.

2 Once blood has been collected, each tube is to be given a barcode and registered in
AUSLAB using the “FBOT” UR number assigned for blood positive controls for the
given year and is not to be given a test code.

3 The blood tubes are to be stored at 4°C in the Walk in Freezer, separated from
Reference and Casework samples. Blood should be kept no longer than 6 months.

6.2 Semen

Semen is to be obtained from a consenting volunteer who has previously been profiled and
who does not routinely perform Analytical Duties.
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1 Containers used when collecting semen and are to be clearly labeled with collection
time and date, name of the volunteer and Date of Birth.

2 Once the semen has been received, each container is to be given a barcode and
registered in AUSLAB using the “FBOT” UR number assigned for semen positive
controls for the given year and is not to be given a test code.

3 The containers are to be stored at 4°C in the Walk in Freezer, separated from
Reference and Casework samples. Semen should be kept no longer than 6 months.

6.3 Cells

Cells are to be obtained from a consenting volunteer who has previously been profiled and
who does not routinely perform Analytical Duties.

If multiple collections are needed, perform only one collection per day in ensure maximum
cell recovery.

1 A sterile 2mL tube containing 500puL of 0.9% saline are to be used when collecting the
cells and are to be clearly labeled with collection time and date, name of the volunteer,
Date of Birth and the name of collector.

2 Using a cytobrush, the volunteer is to brush the inside of one cheek for 1 minute. Once
done, the cytobrush is washed by swirling the brush in the 500ul saline solution to
remove the cells from the brush. Two cytobrushes are used for each cheek.

3 Once the cells have been collected, each 2mL tube is to be given a barcode and
registered in AUSLAB using the “FBOT” UR number assigned for cell positive controls
for the given year and is not to be given a test code.

4  The cells tubes are to be stored at 4°C in the Walk in Freezer, separated from
Reference and Casework samples. The cells should be kept no longer than 6 months.
6.4  Hair
Hair is to be obtained from a consenting volunteer who has previously been profiled and
who does nat routinely perform Analytical Duties.
6.5 FTA controls

The blood and cells used to prepare FTA controls are to be obtained from a consenting
volunteer who has previously been profiled and who does not routinely perform Analytical
Duties.
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PROCEDURE
7.1 Preparation of Rayon Swabs for Blood, Cell and Differential Lysis Controls

The Rayon swabs used to create QC samples can be made ahead of time using the
following procedure:

1 Set up a bench with the following equipment:
1 Coplin jar of 10% v/v bleach

1 Coplin jar of 100% ethanol

Bunsen burner

Forceps

Scalpel and scalpel blades

Box of Rayon (white lid) swabs

Petri dishes

Stainless steel rack

1.5mL or 2mL screw-cap DNA free tubes

2 Dip the forceps and handle into the 10% v/v bleach, followed by 100% ethanol then
briefly place into flame of Bunsen to burn off the ethanol. Place on a rack to cool.

3 In aclean Petri dish, use the scalpel to remove the swab bulb from the stem by cutting
5mm up the stem of the swab then discard the swab stem. Continue cutting and
regularly change scalpel blade and Petri dish until all swabs are cut.

4 In aclean Class |l Biohazard cabinet, transfer the swab bulbs from the Petrie dish into
sterile 1.5mL or 2mL tubes. Once all bulbs have been placed into a tube, store in
either room 6120, 6121 or 6122.

7.2  Preparation of Blood Extraction Controls

1 Locate an appropriate blood tube in the walk in freezer, ensure that the blood is within
expiry date and all required details are on the tube. Allow the tube to come to room
temperature and mix by inversion and low rpm vortex before use.

2 Wipe down a Ratek dry block heater (or other appropriate heating block/device) with
ethanol before placing inside a clean Class |l Biohazard cabinet. Set the dry block
heater to 56 degrees.

3 Hand-label two clean 2mL tubes with the blood details and, within the Class I
Biohazard cabinet, aliquot blood into the tubes, the volumes depending on the number
of QCs to be made.

4 In the Class Il Biohazard cabinet, slowly pipette 15uL of blood directly to the swab
head, being careful of not pipetting blood to the side of the tube. Place tube lid up-side
down onto a clean rediwipe.

5 Place the tube directly into the dry block heater and allow the blood to be absorbed by
the swab while spotting the other swab heads. If a small batch of controls is being
made, allow 2 minutes for the blood to absorb.

6 Remove each tube in turn from the dry block heater and repeat the previous two steps.
(Therefore a total of 30uL of blood will have been added to each control).
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7 Allow the tubes to dry for between 2 and 4 hours (but no longer).

8 Whilst the tubes are drying, prepare 5ml tubes with QC-Blood labels. Using the B1-Lite
program, create the labels using the QC-Blood label format shown in figure 1 below,
where 123456789 is the barcode of the original blood tube.

QC-Blood Swab:

123456789
Lot No:BG20080418__ O1

Figure 1. Example of Blood swab QC label.

9 Once the swabs are dry, recap the tubes and place into labeled 5mL tubes. Store in
white foam racks in freezer 6117- 5 in the workflow area. Record details into electronic
log (I:\AAA Analytical Section\Analytical Logs\QC Swab results log XXXX.xls — where
XXXX represents the current year).

10 Register freshly made batches of controls for testing. The number of swabs to be
tested is to be no less than 5% of the batch total e.g. 20 total — 1 swab tested, 50 total
— 3 swabs tested, 100 total — 5 swabs tested, etc. Ensure that the swabs chosen for
testing are taken at random from the batch.

11 Register the samples as a regular positive control with a priority of 1. In the “sample
info” field enter batch test and batch ID comment e.g. “QC Batch Test,
BG20080418_01". Enter “QC Batch Test” into the processing comment.

12 Record details into electronic log and follow up with results as well as notify Analytical
HP4.

7.3  Preparation of Cell Extraction Controls

1 Locate an appropriate buccal cell collection in the walk in freezer, ensure that the cell
suspension is within expiry date and all required details are on the tube. Allow the tube
to come to room temperature and mix by inversion and low rpm vortex before use.

2 Wipe down a Ratek dry block heater (or other appropriate heating block/device) with
ethanol before placing inside a clean Class |l Biohazard cabinet. Set the dry block
heater to 56 degrees.

3 Hand-label a clean 2mL tube with the cell suspension details and, within the Class Il
Biohazard cabinet, aliquot sufficient cell suspension into the 2mL tube, the volume
depending on the number of QCs to be made. (This step is not necessary if the whole
cell suspension is to be consumed).

4 In the Class Il Biohazard cabinet, slowly pipette 15uL of cell suspension directly to the
swab head, being careful of not pipetting to the side of the tube. Place tube lid up-side
down onto a clean rediwipe.
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5 Place the tube directly into the dry block heater and allow the cell suspension to be
absorbed by the swab while spotting the other swab heads. If a small batch of controls
is being made, allow 2 minutes for the cell suspension to absorb.

6 Remove each tube in turn from the dry block heater and repeat the previous two steps.
(Therefore a total of 30uL of cell suspension will have been added to each control).

7 Allow the tubes to dry for between 2 and 4 hours (but no longer).

8  Whilst the tubes are drying, prepare 5ml tubes with QC-Cell labels according to the
procedure for preparing QC-Blood labels in procedure above (NOTE: replacing the
words “QC-Blood” with “QC-Cells”).

9 Once the swabs are dry, recap the tubes and place into labeled 5mL tubes. Store in
white foam racks in freezer 6117- 5 in the workflow area. Record details into electronic
log (INAAA Analytical Section\Analytical Logs\QC Swab results log XXXX.xls — where
XXXX represents the current year).

10 Register freshly made batches of controls for testing. The number of swabs to be
tested is to be no less than 5% of the batch total e.g. 20 total — 1 swab tested, 50 total
— 3 swabs tested, 100 total — 5 swabs tested, etc. Ensure that the swabs chosen for
testing are taken at random from the batch.

11 Register the samples as a regular positive control with a priority of 1. In the “sample
info” field enter batch test and batch ID comment e.g. “QC Batch Test,
BG20080418_01". Enter “QC Batch Test” into the processing comment.

12 Record details into electronic log and follow up with results as well as notify Analytical
HP4.

7.4  Preparation of Differential Lysis Extraction Controls

1 Locate the semen and cells in the walk in freezer, making sure that the specimens are
within the expiry date and checking that all the details are on the tubes. Allow the
tubes to come to room temperature and vortex before use.

2 Wipe down a Ratek dry block heater (or other appropriate heating block/device) with
ethanol before placing inside a clean Class |l Biohazard cabinet. Set the dry block
heater to 56 degrees.

3 Within the Class |l Biohazard cabinet, make a “stock solution” of semen and cells by
combining equal volumes of semen and cell samples to an appropriately sized tube.

4 In the Class Il Biohazard cabinet, slowly pipette 15l of the stock solution directly to
the swab head, being careful of not pipetting stock solution to the side of the tube.
Place tube lid up-side down onto a clean rediwipe.

5 Place the tube directly into the dry block heater and allow the stock solution to be
absorbed by the swab while spotting the other swab heads. If a small batch of controls
is being made, allow 2 minutes for the blood to absorb.

6 Remove each tube in turn from the dry block heater and repeat the previous two steps.
(Therefore 30pL of the stock solution in total will have been added to each control)

7 Allow the tubes to dry for between 2 and 4 hours (but no longer).
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8  Whilst the tubes are drying, prepare 5ml tubes with QC-Diff Lysis labels. Using the B1-
Lite program, create the labels using the QC-Diff label format shown in figure 2 below.

QC- Diff Lysis Swab:
S:123456789
E: 987654321
Lot No: BG20080418__ 01

Figure 2. Example of Differential Lysis QC label.

9 Once the swabs are dry, recap the tubes and place into labeled 5mL tubes. Store in
white foam racks in freezer 6117- 5 in the workflow area. Record details into electronic
log (I\AAA Analytical Section\Analytical Logs\QC Swab results log XXXX.xls — where
XXXX represents the current year).

10 Register freshly made QC for testing. The number of swabs to be tested is to be no
less than 5% of the batch total e.g. 30 total — 2 swabs tested, 50 total — 3 swabs tested,
etc. Ensure that the swabs chosen for testing are taken at random from the batch.

11 Register the samples as a regular positive control but with a priority of 1. In the sample
info field enter batch test and batch ID comment e.g. “QC Batch Test,
BG20080418_01". Enter “QC Batch Test” into the processing comment.

12 Record details into electronic log and follow up with results as well as notify Analytical
HP4.

7.5  Hair

1 To 10 sterile 1.5mL tubes add 50uL of nanopure water and provide to volunteer inside
a clip-seal plastic bag.

2 To each tube, the volunteer adds 2 plucked hairs (must contain macroscopically visible
root material). Tubes are returned to the Analytical section as soon as practicable.

3 The 1.5mL tubes are added to 5mL tubes and these are then labeled as follows. The
labels are created using the B1-lite program with the following information where AAA
is the initials of the hair volunteer. (refer figure 3 below)

QC- HAIR - AAA

Lot No:BG20080418 01

Figure 3. Example of a Hair QC label

4  Store the hair controls in a white foam rack in freezer 6117-5 in the workflow area.
Record details into electronic log (I:\AAA Analytical Section\Analytical Logs\QC Swab
results log XXXX.xls — where XXXX represents the current year).
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5 Register one control as a regular positive control but with a priority of 1. In the sample
info field enter batch test and batch ID comment e.g. “QC Batch Test,
BG20080418_01". Enter “QC Batch Test” into the processing comment.

6 Record details into electronic log and follow up with results as well as notify Analytical
HP4.
7.6 FTA controls
7.6.1 FTA Blood Controls

FTA Blood controls are clothed in a similar manner as outlined in QIS Document 17153
Reference Blood Processing. Once dry samples are given an AUSLAB barcode, placed into
individual envelope and kept in room 6127.

7.6.2 FTA Cell Controls

FTA Cell controls are prepared in the following method.
1 Whatman FTA cards are cut in half and are given to volunteer.

2 Using a large “lollypop” foam swab, the volunteer rubs the inside of one cheek with one
side of the swab for 15 seconds followed by the other cheek with the other side for 15
seconds.

3 One side of the foam swab is then pressed against one circle of the FTA card and held
there again for 15 seconds before turning the swab over and pressing the other side
against the 2" circle on the card.

4 The FTA card is then allowed to dry before being given an AUSLAB barcode, placed
into individual envelopes and kept in room 6127.
7.7  Negative Controls

Negative controls are considered as reagent blanks, consisting of only the reagents and the
empty tube or plate well used in each process except for FTA processing where the
negative control consists of blank FTA card punches.

8 QUALITY ASSURANCE/ACCEPTANCE CRITERIA

9 ASSOCIATED DOCUMENTS
16004 AUSLAB Users Manual — Forensic Biology
16028 Method for FTA Purification and Amplification (Blood)
17153 Reference Blood Processing (Blood Clothing)
17165 Receipt, Storage and Preparation of Chemicals, Reagents and Kits
17198 Method for FTA Purification and Amplification
24469 Batch Functionality in AUSLAB
24897 Automated DNA 1Q Method of Extracting DNA from Blood and Cells Substrates
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10 AMENDMENT HISTORY

Revision Date Author/s Amendments
0 2008 Cecilia lannuzzi, First Issue
Breanna Gallagher,
Allan McNevin
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Trial of Copan 4N6 flocked swab
Allan McNevin, Senior Scientist, Chiron Weber, Scientist
DNA Analysis, Queensland Health Forensic and Scientific Services

Introduction
The examination of items for forensic DNA testing is a labour intensive and depending on the
item, a time consuming process. For simple items such as swabs, laboratory efficiency could
be improved by delivering items to the testing laboratory in a format that is suitable for
analytical use. Such a format includes the supply of swab heads packaged in a tube suitable
for testing in the analytical environment, i.e. suitable to be used directly in the DNA extraction
procedure without the need for examination by a scientist. One such product available is the
4N6 DNA flocked swab (Copan). One format that the product may be purchased in is a kit
containing a flocked nylon swab packaged with a 2mL Eppendorffube with a vented lid
allowing for the drying of the swab head (catalogue number 3520CF). Figures 1 and 2 are
reproduced from the 4N6 swab brochure (http://www.copanswabs.com/products/forensics/).
Figure 1 is a representation of the ease with which the flogk wab will elute specimen as
compared to a traditional swab in Figure 2.

L

Figure 1. Flocked swab el ecime efficiently.

appear to be any published papers that directly compare the 4N6 swab with other swabs
currently used.

AIMS
The aim of the testing carried out was to compare the 4N6 DNA flocked swab (Copan,
product code 3520CF) with two swab types that are currently in use for the collection of
material for forensic DNA testing. The swabs would be compared on two criteria:

1. The ability to extract DNA from each swab type and,

2. The ability of each swab type to uptake DNA.
The two swab types chosen to compare against the 4N6 swab were a spun cotton swab with
a small swab head and paper shaft (Copan, product code 164C) and a spun rayon swab with
a medium sized swab head and plastic shaft (Copan, product code 155C). Initially five 4N6
swabs were received from Interpath for testing, and a further five 4N6 swabs were received
from Queensland Police Services (QPS) for testing.

Queensland Government
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Experiment 1.

Method

30puL of whole blood was spotted directly onto the surface of five swabs of each of the three
swab types outlined above. This was done by cutting the head of the swab from the shaft into
a sterile DNA-free tube using a pair of scissors sterilised by washing in 10% bleach, followed
by 100% ethanol and flaming. 30puL of whole blood from a donor staff member (collected
approximately 3 months previous and stored at 4°C) was added to each swab head and
allowed to air dry for 1 hour at 56°C on a Thermomixer comfort (eppendorf) with no agitation.

The DNA was then exiracted, quantified, amplified and profiles visualised according to
standard laboratory procedures. Briefly, this entailed the lysis of cellular material in individual
tubes (by incubation of substrate in 500pL of a buffer containing Proteinase K and Sarcosyl).
The lysis solution was separated from the substrate by centrifugation and then added to a 96
deep-well plate using the automate.it STORstar system (Rfocess Analysis & Automation Ltd.
Hampshire. UK). The DNA was extracted from the lyseds
(Promega Corp.) on a dedicated MultiPROBE® || PLUS
platform (PerkinElmer). In the final staged of the extrz
placed into individual tubes. The DNA extracts werei
following procedures.

The amount of DNA in each DNA extract wa S the ed using the Quantlf ler™ Human
DNA Quantification kit (Applied Biosytems), prepared.én,a uItuF‘ROBE Il dedicated to PCR
set-up. The real-time PCR is then per ABI Prism® 7500 Sequence Detection

- to.the STR amplification reactlon STR
analysis is carried out by ampli on with an AN PF£STR® Profiler Plus® PCR Amplification
kit (Applled Biosytems), prep red-or icated MultiPROBE® Il and amplified on a
GeneAmp® PCR Sy 5m & 1ermalcycler (Applied Biosytems). Fragment analysis was

appropriate amount of DNA té

Biosytems), in cgmbi
software.

Results
Table 1 below shows quantitation values for each swab head tested and the average
quantitation value for each swab type. The same data is also represented in Figure 1 below.

Table 1. Summary of results from Experiment 1

4N6 Swab Cotton swab Rayon Swab
Sample | Quantification | Sample | Quantification | Sample | Quantification
value (ng/pulL) value (ng/uL) value (ng/uL)

1 0.8490 1 0.4290 1 0.6200

2 0.5000 2 0.2650 2 0.6810

3 0.9050 3 0.3690 3 0.5150

4 0.8050 4 0.6040 4 0.4740

5 0.7610 5 0.3810 5 0.4780

Mean: 0.7640 Mean: 0.4096 Mean: 0.5536
Queensland Government
Queensland Health
McNevinA Page 2 23/05/2008
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Quantification values for each swab type tested
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¢ 4N6 Swab = Cott

Rayon Swab

Figure 1. Quantification values for each of th icates fo h of the 3 swab types tested

For every swab tested, full 9-loci DNA profi
profile.

d, consistent with the expected

Experiment 2

Method

Dilutions of whol
types under tes
(collected approxi

s previous and stored at 4°C) in nanopure water in the
in10, 1in 20, 1 in 50. 30uL of neat blood and one of each
ach swab type under test as outlined in Experiment 1. DNA was
nd amplified according to procedures outlined in Experiment 1.

dilution series was adde
also extracted, quantified

Results
The results from these swabs are outlined in Table 2 and Figure 2 below.

Table 2. Summary of results from Experiment 2

McNevinA

Dilution DNAQuantification (ng/pL)
series 4N6 Swab | Cotton Swab Rayon Swab
Neat blood 0.517 0177 0.555
1in5 0.0926 0.07 0.0665
1in 10 0.0982 0.0598 0.107
1in 20 0.0518 0.0303 0.0499
1in 50 0.02 0.0177 0.0104
@ Queensland Government
Queensland Health
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Dilution series of blood
0.60
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Rayon Swab
Figure 2. Quantification values from each dilutio of the 3 swab types tested
As with Experiment 1, all swab oci DNA profile consistent with the expected

profile.

Results & Discussion
As can be seen fromithe't ided students f-test results in Table 3 below, the 4N6 swab
\ ( /hole blood was added and dried onto the swab head than

Table 3. t-test results for e
Comparison | p-value®
4N6 v Cotton | 0.0046

4N6 v Rayon | 0.0388 |
* a p-value of <0.05 indicated a significant difference between the two data sets under test

The same can be shown for the dilution series where, across the dilution series, the resulis
for each swab type were quite similar, with the cotton swab showing consistently lower
quantification values. There was no evidence of inhibition or other effects on the extraction,
quantification or amplification of the DNA extracts obtained from the 4N6 swabs using the
methods currently employed within the laboratory.

The shaft of the 4N6 swab contains a breaking point, and with the laboratory procedures
currently in place, this breaking point leaves an excessive amount of shaft making it
unsuitable for easy processing (i.e. for each swab, it would need to be removed from it’'s
tubing and have the shaft cut at the base of the swab head under sterile conditions,
necessitating sterilisation of equipment and work area between each sample).

Recommendations
Further testing is required to:

Queensland Government
Queensiand Health
McNevinA Page 4 23/05/2008
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 Determine if the results are homologous when cellular material is placed onto each of
the swab types investigated,

« Testing with both blood and cells is required to investigate the uptake of material onto
the 4N6 swab in comparison to the cotton and rayon swab types.

The testing carried out thus far has been on a small scale and represents some initial

evaluation of the 4N6 swab and falls short of a validation or verification. All results should be
viewed with caution given the small sample size for each experiment and the limited humber
of experiments performed, and as such no recommendation is made to either use or not use

the 4N6 swab.

ealth has no objection to this
‘or commercial purposes.

e sought from the Forensic &
Coopers Plains 4108,

Copyright protects this publication. However, Qu
material being reproduced with acknowledgment, e:
Permission to reproduce for commercial
Scientific Services DNA Analysis Depar els
(07) 3274 9178.
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DNA Analysis Management Team Minutes

PRESENT AND APOLOGIES
Chairperson: | PT Date and Time: | 2009 - 7 May
Venue: | Conference Room 102 Secretariat : | WH
Attendees: | JAH, PT, EJC, LW, SMJ, IM, TEN, KS, CI, WAH
Apologies: | CJA, AMc, AAP
Guests: | AO, PAC

1.0 PREVIOUS MINUTES ENDORSED

Minutes of previous meeting held on 23 April 2009 are endorsed by PT & WH without amendment or amended as follows:

Action Communications to
ltem | Topic Discussion required go out
(inc: Officer,
Due date}

2.0 STANDING AGENDA ITEMS

2.1 | Training Update
(Alice) = PAD sessions for Managers — scheduled for 22 May - 2 sessions planned for this day a) 10-

12noon and b} 1-3pm. If both of these sessions are filled, then there might be a session held
in the am on 15 May or on 21 May. (10 people required per session)

= 10675 forms have an expiry date of approx 3 months. Staff will therefore need to re-apply if
form as expired. This ensures that Line Managers know when their staff are attending
courses.

= |f a staff members cannot attend a training course for which they are booked in to attend,
please advise SSDU ASAP. SSDU have a standby list of staff to fill empty spots in most

Queensland Government
Queensland Health Page 1 of 13
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cases.

= DPP Level 3 court training — 3 sessions to be held this year. Cost will be 2/3rds of last years
cost. Each participant will have their time capped to 1hr (questioning, etc). Proposed
timeframe of sessions — End of June, Sept (TEN and Angela to attend) and November 2009.

= Fast Track courses to be finalised — but will include Winning Job Applications, Nail that
interview and Resilience type training. Will not be advertised, invitations will be extended to
those staff who missed out last time.

= QIS 2 training continuing

=  Cultural Awareness training — no longer run by Cunningham Centre. 4 hr session, with flexible
start and finish times. All new staff and/or part time staff employed for more than 3 months
must attend.

= Training Portfolio audits continuing. Alice will update mgmt team in further meetings.
Alice to send out blurb information to DNA Analysis about what to include in training AO
documentation. Alice to also attend and present at next all team meeting.

PREVIOUS

12/3/09 - CJA to follow up with Jenny Rees re funding for Stats position. Suggestion - use the funds, CJA
early in July 09.

12/3/09 - Could you all please consider what training / courses you would like to attend? Identify what
training your team members need / want to attend. Feedback should be made available to others, so ALL
that we know if a course is worthy of attending or not. Everyone to bring back to the meeting, the list of
courses, for themselves, team members and any feedback on any sessions attended. 7/5/09 —
Reminder to please think about this.

Queensland Government
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2.2 Automation
Update Currently nothing happening due to BSD being down. New BSD should be installed today or tomorrow.

When installed will run a checkerboard plate first. Cleaning procedure for BSD has been confirmed. TEN
When BSD is installed TEN to email all and advise of change of processes.

PREVIOUS

On Hold until New Year: Tom working on program for benchmarking extraction methods for all labs
usmg Hobots Mock samples are being prepared (using blood samples first). TEN has spoken with
WA, VIC, SA. Yet to speak with NSW & AFP. 12/12/09 Plan to roll together with proficiency tests.

28/8/08 — on hold. Project 24 sperm - 1Q vs Chelex - quants. Need to establish if ProtK is the problem.
TEN to carry out differex experiments.

23 GM IDX Update Printing has been checked — no fix available as yet. Process will remain as is for now.

Chiron
( ) Peak shadowing HIDI appears to be cause — expiry dates for HIDI products has not been confirmed.
Receiving conflicting information. Chiron chasing this up.
PREVIOUS All
Chiron / CJA
23/4/09 - Need to think about who from our teams are next to attend the training after the Mgmt Team
has had their session.
24 Change G:\ForBiol\Quality Assurance and NATA\Management Reports - Biology Management Team
Proposals /
Project #53 Artel MVS System — arrived, software has been installed and testing done, it can't calibrate above TEN
Management 200 micro-litres. Greater than 200 to be done by Gravimetric balance as per current process. TEN to
(Tom) advise when Change Proposal is complete and ready for review.
TEN
#52 GMIDX Mixture Package — waiting on calculation data. TEN to advise when Change Proposal is
complete and ready for review.
SMJ
#51 Paperless project = still in development.
Queensland Government
Queensland Health Page 3 of 13
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Alice advised that NIFS use an improved version of popstats for mixtures.

PREVIOUS

JAH
23/4/09 - JAH — THETA values proposal (SJC). Questions in Court and proposed responses.
Workshop to be planned, this will bring us in line with other labs in Australia.

LW
23/4/09 - Minor Change Register to be updated re new Upload Forms — LW
12/3/09 New change proposals —

- #47 DNA 1Q Clean Up - waiting on impact assessments please. JAH to update impact
assessment for FRIT. JAH
#48 Fingerprint Testing — Melissa to undertake a literature review before we can progress with this.

23/4/09 - need to see if there are inhibitants in squirrel hair fingerprint brushes from QPS, Journals AAP

found, to be read.
#49 Calculation Quants Standard Ranges — AMc to undertake phase 1 (timeframe 5 months). 23/4/09 -
VH is sourcing information from overseas at present. AMc

#50 Nucleospin Clean Up Double elution — agreed 15! priority. #4gB oot iiior to

All
t . 7/5/09
26/2/09 - #44 - NCIDD Bulk Upload — TEN has added data, please review this change proposal. i Mg

R

_D - Evaluation processes required. Adverse Events SOP - Paula will put this SOP into draft.
Indlwdual SOPs referenced — at what point is investigation required. eg. Quants undetermined in neg
control. SOP will detail process of what to check with regard to adverse event.

Everyone to think of what things can go wrong and advise TEN asap.

20/12/07 - ON'HOLD = (i 1) Suggestion to have photos on screen at Shift F9 and colour
to indicate specimen notes. Tom agreed to look into this.

Queensland Government

Queensland Health Page 4 of 13
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3.0 NEW BUSINESS :
; : ; Action
Item | Topic Discussion
3.1 PPE in Exhibit Agreed - gloves to be worn in exhibit room & walk in freezer. (Admin staff will not need gloves to put
Room (AAP) case files in ER Tray)
TEN to advise Property Point staff of change. TEN
Environmental cleaning to continue in this room.
3.2 QPS rayon tubes
- swab casing. QPS wish to move from 4N6 Swabs to Rayon. Example of tubes and size of holes in top were shown.
(PT)
PT

Agreed that definite decision cannot be made on these as yet. PT to draft a response to Dave Neville
QPS (will be circulated to Mgt Team for input). 70% ethanol to be used instead of water by SOCOs.

3.3 PSA document
(JAH) Rhys has completed this document. Please look at email sent some 2 weeks ago and feedback is All
requested please to JAH and Rhys.

3.4 Complex mixture | 2 weeks ago a wordy preamble was distributed. Please review this and let JAH and PT know by COB All
wording (JAH) 13 May. Meeting with QPS officer 14/5/09.

3.5 New EXR lines Changing confirmatory to highly likely in Statements with respect to PSA.
(JAH) AP is always done first for SAIKs prior to PSA.

A total review of all EXR lines is underway — some will be reworded. To be discussed with QPS officer
on 14/5/09 as the information is to be clear and concise which transfers into Q Prime. No interpretation
is to be made by FIRMU officers.

KS to advise PT of any amendments re Evidence Recovery. KS
Any other suggestions / additions to EXR lines to be forwarded to PT & JAH as well. All
Queensland Government
Queensland Health Page 5 of 13
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3.6 Calculation of If an unlabelled homozygous peak, use the stutter to calculate the allele designation. The sample must
Off ladder/ then be re-gene scanned to confirm.
variant
homozygote TEN to update relevant SOP.
alleles in 3 TEN
GeneMapper
(TEN)
3.7 Extraction/ Need to establish why (the purpose of) we have controls. What should we do when we find a failure in
Extraction a control?
preparation
‘rzics’:tsr?':'sl'i;ﬂl)lse of, | TEN to put together a summary of discussion and forward to management team for review / thought. | Tep
38 Destruction Agreed AUSLAB details to remain on mask.
Mask (TEN)
39 Review of Please review all of the outstanding agenda items in preparation for next meeting.
outslanding All
agenda items

Queensland Government
Queensland Health 3 Page 6 of 13
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FERRO and FERRO and subsequent contact staff.doc

subsequent

contact staff Print Mask

(AAP)

23/4/09 Department Name to be included on FERRQ. AAP to supply contact list for FERROs to Property AAP
Point.

42 Barcode

discrepancies Quality management a must — checking barcodes. Procedures in place to check PRIOR to opening Al

with in tube packaging.

samples

(AAP / PT) If barcode discrepancy found — To be returned to originating station for correction to be made. If

23/4/09 packaging opened, then a letter of advice must also be returned with the item.
AAP and CJA to advise QPS of this new process. AAP /CJA

4.3 20/20.1 at D3 and | 20.1 will be noted as NR in NCIDD.

how to report CJA
when it has IP for Kinship - CJA to discuss with J.Rossiter. Needs to be resolved.
been confirmed
(LW) Put in statement as full profile ~ but exclude loci in stat calcs. EJC to update pre-blurb SOP re partial EJC
23/4/09 profiles.
CJA to advise QPS. CJA
Minor Change to be updated to reflect this EJC EJC
@ Queensland Government
® Queensland Health Page 7 of 13
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44 QPS / QHFSS NTR QPS advised.
Mtg 22/4/09 Agreed as follows.
=  What is delivered by QPS will be tested, as priority should have been established by QPS prior
to arrival here.
= Same deal for IQ cases.
= |f Case has some tested and some NTR advice from QPS - Include all in statement if samples
profiled.
= |f advised by QPS to NTR and sample is less than Amp stage - Stop process, or continue if at
Amp or after stage.
= [fCase has all “N" — don't upload profile — no further work on case — cease work as above.
JAH to coordinate guidelines — Statement all profiles interpreted. JAFS
= F# 1600 samples — in freezer — to be destroyed. Project / Business case to be established to
work through these. PT
Pre 2005 samples can be archived. To be discussed at FSLU issues meeting.
4.5 End of Financial | Please give this some thought and send any ideas, suggestions through to CJA via email. All
Year — if funds
are available -
what can we
purchase?
4.6 Processing Male
and Female Think about this and discuss again next meeting 12/3/09
intimate cells on = Pros and cons ALL
different batches = Urgent samples
(JAH) = Workflow
= Risks
4.7 Allelic imbalance | Chiron, Ingrid and Emma to create a change proposal by 9 April, 2009 that outlines the plan and scope
at Amelogenin of the Project. Scope to include calculation methods. A fair amount of validation will be required.
(JAH) Suggestion — to seek research funding for the project. Huge benefit will be gained with respect to CW /EJC/
Post issuing statements and for every day analysis. M
implementation
review of Aland | Use of GeneMapper for mixtures. You select manually what is feasible. More beneficial than popstats,
Pk heights but can only do 2 person mixtures.
26/3/09
Queensland Government
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4.8 New print mask Ingrid to contact FRIT members re JAVA software on computers and request to have it installed by IT,
for photography | should it not be present. (to include PC barcode, name of staff member and location of the PC in list
uploaded to to IT). M
AUSLAB (AAP)
26/3/09 If staff cannot view annotations (shift F5) and the computer boots you out, then you don't have JAVA.
Images are now bigger, easier to read. Identifies who examined the item etc. Images are linked to
FBEXAM, so images don't work for tubes.
49 Manual IQ of 4N6 | Table distributed by Lisa.
swabs (JAH)
26/3/09 Not obtaining good profiles from blood swabs.
Actions -~ Tom to continue data mining. Need to identify what our current results are for chelex. AMc
to purchase some 4N6 swabs for a trial and look at nuclespin. TEN / AMc
Percentages of reportable profiles from 2769 samples is 26.94% (i.e. 1841 FSS - 28.79% and 928
QPST - 23.28%.
4.10 | Retention of Issue — we are steadily running out of space, however there has been a variety of uses for returning to
Substrates post | the substrates at a later date in some circumstances.
extraction (AMc)
F=19/08 Property Point will move items around in the freezer to make some room. AMc to collate a breakdown
of what is in storage (including slides) and the timeframes of such items. To be discussed further at a AMc
future meeting.
411 | PSA Results and
EXR/H reporting. | Need to move away from “confirmatory statement “in our statements as QPS do some testing and we
(JAH) 12/3/09 don't. The change in AUSLAB could be made quite quickly. Agreed need to change statements where
this has been made.
= Rhys to finalise report
= JAH to update words for EXR / H line and paragraph, pass this information to Paula. Paula will | EJC/ JAH /
forward to AUSLAB. PT
Relevant SOPs to be amended. JAH

Queensland Government

Queensland Health
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412 | Proficiency
Testing (TEN) 2 SOPs have been combined into 1. Agreed to undertake CTS tests and internal tests the same.
12/3/09 2 samplers and 2 reporters paired up. Report to be peer reviewed, process to follow workflow of TEN
current work in the lab, i.e. collect file from exhibit shelf etc etc. Analytical staff would be included in
testing; they could be tested on what they are signed off on.
Blind testing — CJA to discuss with Michael Keller (QPS). CJA
413 | Staff matches to | Staff are wasting time on complex mixtures that are uninterpretable. Paula to update SOP to reflect
complex that this is not required. PT
mixtures (PT)
12/3/09
4.14 | Outstanding cell
batches - 26/2/09 | Need to look at priorities for old Volume Crime samples that need to be processed. 40 Batches to be AMec
done. Need to ensure that old V/Crime samples are done in order as agreed. AMc to consider if
newest samples can be done before pre July 01 2008 samples.
4.15 | Duty Scientist All
12/2/09 26/2/09 — agreed this is good, and Snr Scientist to think about whom in their team could go on the
roster and be paired by a Snr Scientist to answer enquiries. A reminder that correspondence should
be in written form (email) and documented in the communications log, so there is a record of such
conversations.
Communication Log - G:\ForBiol\DNA Analysis Organisational Changes\lssues Log.xls
4.16 | Meeting with Legal Aid rep did not attend meeting. DPP where happy with process of statements. CJA to obtaina | CJA
DPP, QPS, Legal | copy of a QPS statement.
Aid & DNA
analysis
417 | In-Tube samples | QPS will run out of 4N6 swabs and will have to revert back to Rayon swabs which will be delivered

12/2/09

here in tubes. Screw caps will be tethered on the tubes.

O Rings could be used both on automated platforms and with chelex. Yes O ring rubes can be
produced in individual packs 50cents each.

Queensland Government

Queensland Health

115

Page 10 of 13




CaSS$S

Forensic and Scientific Services

A CLINICAL AND STATEWIDE SERVICE

WIT.0014.0167.0116

DNA Analysis Management Team Minutes

4.18 | Accuracy of IEBEEEN - TEN to extract data on quants. Belinda will then look at the Data. AMc /BUA | Carried forward to next
Quants - round meeting 12/3/09
up vs round ; . G
Major change from 1.2 nanogram — Change proposal required. Verification to be done plate vs plate, a
down (re : : : >
direct comparison. Agreed to start at 1.5 nanograms. Previously it has moved from1.5to 1.2to 1 to AMec / BUA
334727291) ; ;
(JAH) 1.2. Data gathering t? be done first. BUA and TEN.
30/1/09 - Update — On Hald for now — waiting on GeneMapper.
419 | Staff databases
(Tom) QPS profiles in AUSLAB only. Staff check will occur prior to upload — will be flagged.
4.20 All Ongoing
Discuss Update — 26/2/09 — TEN preparing a letter to LALU for legal advice. Profiles to be kept indefinitely.
retention times
for Vietnamese scientist, to visit. They will be swabbed on arrival.
Staff/contractor
reference Currently no time limits in place. After 2 years is it really right to dispose of them? Agreed to seek TEN/PT
samples (Tom) maximum consent
12/02/09 -
= Obtain copy of QPS form, which is used by SOCOs, and has been through QPS Legal and
QPS Union.
Prepare process plan
= Forward to LALU
TEN suggested that perhaps DNA samples should be taken from producers / manufacturers of the
plastic consumables to assist in identification of contamination.
4.21 203?1353 20 and | AMc and TEN fo work on a request for research funding for Sequencing. AMc / TEN
PREVIOUS
Appears to be a bin issue. Meaning the space between the bins differs between 4 and 4.1. This is
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why manual calculations are irrelevant.

Need to review previous minutes on this topic.

Iman to source D3 kit. Approx. $400 Received PowerPlex kit and ladder — test to be carried out.
30/1/09 - Change Proposal to be prepared.

26/2/09 - Reply from Scott McLaren QPS - legislation is such that DNA Analysis is the only lab able to
sample Ref Samples. Crime Scene samples need Minister approval to be sent elsewhere for testing,
verification.

AMc

AMc to arrange for a staff
member to complete this
Change Proposal by 12
March 2009.

4.22

Differential Lysis
Extraction
(AAP)

SOP in draft which details that samples should not be spun too hard.
Reader sheet to be scanned in.

Yes new operators on diff lysis. — staff have not checked slides — this needs to be done. AAP
AAP will continue thinking and liaising with staff regarding this topic.

NEEEEEE: Sample IDs to be investigated by BUA. Suggestion: look at all slides from that batch of
Diff Lysis (2 steps) — to see if sperm present as a first step. Hasn'’t been anything unusual from the
batch prior or after (nothing different noted). 1 difference is type of centrifuge used — some can spin
faster at Max, so checking on that to ensure that the pellet is resuspended properly. LWC — give slides
to Evid Rec to check. Slides have been checked — both slides had sperm but also some epgs. Method
is currently being amended for the centrifugation speed — are in draft, will be activated on 27/02/09.

AMc

4.23

Methods Page

11/9/08 — Screen mask not updated quickly. A word template similar to statement would be useful.

PT/TEN

ONGOING

(AUSLAB) Perhaps a checklist which can be scanned in. PT to follow up with Iman.
6/12/07 - SSESIMI Could a rep from V/ C, M/C and Analytical please forward to Iman a list of ALL the
methods used so that these can be added to AUSLAB.
QIS document 17092 refers. The Methods Used in Casework page in AUSLAB is not up to date.
Some methods are no longer used; some new ones are not listed eg. DNA 1Q.
1. Review if required — PT
2. Use manual process — paper rather than AUSLAB — TEN
12/2/09 — Keep as a word document / PDF — include all the methods & yes and no fields.
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4.24 | Future Planning | Action — Project Team to be established. Project — move towards electronic files — how do we get

there? CJA
Evidence Recovery team working on paperless for in-tube samples, Intell working towards this for
uploads.
NEXT MEETING
The next meeting is scheduled for Thu rsday 21 May 2009.
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