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Procedure for DNA Quantitation with Quantifiler ® Duo

Purpose — This procedure specifies the steps for performing quantification of DNA extracts with the
Quantifiler® Duo kit on the ABI 7500 instruments.

Scope-This procedure applies tmsework analystand trainees in the Forensic Biology Section who are
qualified to use the ABI 7500 instruments.

Definitions

1 Bank - A specific set of sampleshose positiorindicates to the QIAgility where to place those
samples into the reaction plate.

1 Ct -- The cyck number when fluorescence in the assay crosses the threshold of detection and the
PCR reaction is in the exponential phase; lower v@lues indicate samples with higher
concentrations, and higher €alues indicate samples with lower concentrations.

1 Inhibition — The total or partial suppression of the PCR process that would result in a partial or no
DNA profile being obtained.

i Internal Positive Control (IPC) — A synthetic sequence of DNA not found in nature that is present
in all Quantifiler Duo reactiongt is used as a means to distinguish between negative sample results
and reactions affected by the presence of PCR inhibitors, assay setup, or chemistry/instrument
failure.

1 Non Template Control (NTC) — A negative control used in the quantitation assayR-FE is
used.

1 R? value — This value measures the closeness of fit between the standard curve apdahe<of
the DNA standard used in the assay. A value of 1.00 indicates a perfect fit between the DNA data
points and the curve.

1 Slope — This value ndicates the efficiency of the PCR reaction in the assay. A valu8.®f
indicates 10@% efficiency.

1 Worktable — Thelocationwhere the user loads samples and the components of the assay Kit.

1 Y -intercept — The G value of atheoreticall ng/ul sampleashift of 1 G can result in either a half

or a doubling of the estimation of a sampl e’ s

Equipment, Materials and Reagents

=A =4 =4 =4 =4 - -4 - =9

Quantifilef® Duo Kit and associated reagents

ABI 7500 RealTime PCRInstrumentABI 7500) and associated computer
QIlAgility liquid handler

HID RealTime Analysis Software v 1.1

Microsoft Excel, NotePad

96-well optical plates and optical adhesive covers

Calibrated pipets and tips

Centrifuge

Vortex mixer

Pagel of 17

All copies of this document are uncontrolled when printed.



Procedure for DNA Quantitation with Quantififebuo Version6
Forensic Biology Section Effective Date 12/28/2015
Issued byForensic Biology Forensic Scientist Manager and DNA Technical Leader

Laminar Flow Clean Air Bench

STRTE

Base plate

Extracted DNA

Various laloratory equipment (microcentrifuge tubes, wipes,)etc
Sterile 2 mL tubes

Strip tubes

=A =4 =4 =4 =4 =4 4

5.0 Procedure
5.1 Introduction

5.1.1 The ABI 7500 Realime PCR System uses fluorescedesed polymerase chain
reaction reagents to provide quantitative detection of nucleic adid\@argets using
reattime analysis.

5.1.2 The QuantifileP Duo kit is designed to simultaneously quantify the total amount of
amplifiable human DNA and human male DNA in a sample.

5.1.3 Interpretation of the results is dependent upon the quality metrics ofatidasd curves
(R? value, yintercept and slopeand the performance of the IPC

5.2 Preparation of the Standard Curve

5.2.1 The Quantifile? Duo Standar®& t a n d ashall be' pfeparebly the QCQOas described
in theForensic BiologyProcedure for DNA Reagent Paration and Quality Control.

5.2.2 Thisstandard shall beortexed anatentrifuged prior to each use by Forensic Scientist

523 | f Standards “B” t hrough “H” ar e prepared
centrifuged prior to each use by the Forensic Sciésitist

5.3 Preparation of the Plate Document

5.3.1 Forensic Scientists shall use thécrosoft Excel* Quant i fi | er Dufor Setup
manu al setups and the “Ql Agility (Sétupan-t Se
Worksheet}o calculate the amount of reagenexessary for the number of samples to be
analyzed per plate.Hls Setup Vérksheet takes the standard curve into account for the
calculations.

5.3.2 No more than 30 total itemggestion and knownper analyst may be processed
simultaneously
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5.4

5.5

5.3.3

534

5.3.5

Each plate shhhave one Non Template Control (NTC) included.

The Setup Wirksheet shall be saved to tQeant Setup folder on tle®mputer associated
with the 7500 the Forensic Scientist will use to perform the assay
(D:\AppliedBiosystem&Quant Setuy).

The QIAgility Setup tab of the Setup worksheet shall be saved as a .CS\Siéect
“ok”, then “no”, then “cancel i n Excel wh e

Preparation of the Reaction(Manual Setup)

54.1

5.4.2

5.4.3

544

545

5.4.6

54.7

5.4.8

Vortex the Quantifile? Duo Primer Mix and then centrifuge beforeeajng the tube.
Add the volume as provided in ti&etupWorksheet to an autoclaved microcentrifuge
tube.

Gently swirl the Quantifilét Duo Reaction Mix and mix by pipetting up and down
several times. Do not vortex the Reaction Mix. Add the volumeamasded in theSetup
Worksheet to the microcentrifuge tube already containing the Primer Mix. This
combination of Primer and Reaction Mix is now the Master Mix.

Assemble a 96vell optical plate into a black base. Do not place the optical plate directly
onto the benchtop in order to protect it from scratches and other particulate matter.

Vortex the Master Mix and thezentrifuge.Dispense 23 pl of Master Mix into each well
of the optical plate, per tHeetupWorksheet.

Add 2pl of STR-TE to the well degjnated for the NTC.
Add 2 ul of each sample to the wells as designated b@¢heoWorksheet.

Add 2 ul of each Standard (in duplicate) to the wells as designated bfettup
Workshee(see5.2.3.

Seal the plate with an optical adhesive cover. Cegeifthe plate at 3000 rpm for 20
seconds. Centrifuge again if bubbles remain at the bottom of the wells.

Preparation of the Reaction (QIlAgility Setup)

551

5.5.2

Vortex the Quantifile? Duo Primer Mix and then centrifuge before opening the tube.
Add the volume s provided in the Setup Worksheet to a sterile 2 mL tube.

Swirl the Quantifile Duo Reaction Mix and mix by pipetting up and down several
times. Do not vortex the Reaction Mix. Add the volume as provided in the Setup
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Worksheet to the 2 mL tube alreadgntaining the Primer Mix. This combination of
Primer and Reaction Mix is now the Master Mix.

5.5.3 Vortex STND 1 and then centrifuge before opening the tube.3addof STND 1 (A)
into the first well of a set of strip tubes.

5.6 Operation of the QIlAgility

5.6.1 Ensue the QIAgility instrumentis on The switch is located on the lower back left
corner of the instrument.Ensure that the deck igroperly setup for guantitation
Forensic Scientists shall open the QI Agilit
DUO Setup. QAS” Protocol |l ocated on the comp

5.6.2 The worktable for Quantifiler setup alhbe setup as it appears on the screen. |di®
the mouse over any colored well wgiive informationabout the contents of that well.

5.6.3 Within the DUO Setp Protocol, leficlick on sectior A2:Sample. The right hand side

of the screen will populate with information for that section. Click the Import button.
The “I mport Well Data” dialog box will appe

5.6.4 Under Import File in the top left hand cornercklithe browse - button. Locate the
.CSV file and click open.

5.6.5 Click the Import button at the bottom of the screen to import the samples and then click
Finish.

5.6.6 Grasp the handle and pull up to open the instrument lid. Inspect the worktable to ensure
tha the tip holders and plate holder are in the positibith appears on the screen.

5.6.7 Place the following materials on the worktable.

Position Reagent/ltem
F of reagent block R1 2 mL tube of Master Mix

(green well in software)

D of Mix Plate block M1 1.5mL tube of TE
(blue well in software)

Al to A8 of Reagent block R1 | Strip tubes containing STND 1
(STND 1 must be in A1)

Reaction block C1 Empty 96 well optical plate
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5.6.8 Place the samples into the sample holder(s) according to the Quasefposheet and
deck layout. Place the sample holder(s) onto the Instrument deck.

5.6.9 Check toensure that there are enough tips to process the run. To do thidiclefbn
either Tip Holder Al or B1. On the right hand side of the screen it will inditttere
are enough tips. If there are not enough tips, insert a new set of tips into Tip Holder Al
or B1 (whichever is empty). Right click on the Tip holder that was just filled and choose
“Set all tips on "curClemds angtilithe ei nmsot rAw ai | abl e

5.6.10CIickthegreenarrotho start the run. The ®“Save as
the run file to the FOoRragmmFileQlAity\Ratat Thet ' s f o
file shallbenamett o at | east i ncl udidalstThigfileBlaltaso si ¢ Sc
be i mported into the Forensic Scientist’s ¢

5.6.11 After the Forensic Scientist click&ave” the prerun Checklist screen will appear. If the
run has been set up correctly, the checklist will not ligtv@arnings or errors other than
the default messagdisted below. Ifother messageare listed, user intervention is
required before the run can be startédter completing the listed tasksglect the boxes
next to the warnings to continue. CIlitRK.”

%Ehecklist =1o] x|

Fleaze acknowledge the following meszages and hit OK ta continue.

Blue meszages are warning: and must be checked ta continue.
Fed meszages are ernorz and prevent the run from starting.

Messages I

|M}Pl=aze make sure the tip ejectar iz present, the tip discard chute iz clear and open and the tip disposal box is empty.
[ Pleaze confirm that tips. tubes, plates and liquids have been setup conectly as per the Pre-Fun Fleport.
Check all boxes and hit OF to continue.

Fleaze make sure the tip ejector iz present. the tip discard chute iz clear and open and the tip dizsposal box iz emply. ;I
[
LCancel | Fre-Fun Beport | ok |

5.6.12 A run can be paused and aborted at any time by clicking th 6‘ Pauses will be
logged in the postun report. If the run is aborted, the instrument will discard the tip and
return to its resting positionNote: A run will also be paused whehe instrument lid is
opened.
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5.6.13 The instrument will complete the current operation and will then pause. A dialog box
will appear indicating that the run was paused and whether the run will be continued or
aborted. Note: The instrument does not stop immedig when the lid is opened.
Therefore, wait until the ¥arm has stopped moving and the warning screen is displayed
before continuing.

5.6.14 The instrument lid must be closed to abort the riNbte: An aborted run cannot be
restarted from the point at whichwas aborted.

5.6.15 If an erroroccursor a warning is detected during a rua dialog box which contains
information about the error will appear. The Forensic Scientist will have 4 options:
“Abor “rRient ry” o“plegmdri @ nar r.Srk teipnnestheenpor and
the appropriate option.

5.6.16 Uponcompletion of each run, a support package is constructed and aastoadatically
to the program This package contains the log file for the run and is used when reporting
a problem to QIAGEN Technical Baces. Click“OK.” Note: The Forensic Scientist
will see a message concerning the support packalyeif an exception occurred during
the run.

5.6.17 Upon completion of each run a Pé&tin Report will also be displayed. This report shall
be saved within theFor ensi c Scientist’s \fRvogrdne r on
FilesQlAgility \Datd) on the computer associated with the QIlAgility. Forensic Scientists
shall also print a copy of this report using the print to pdf function to add to the case
record repository.

5.6.18 Open the instrument lid and remove the optical plate. Seal the plate with an optical
adhesive coverBriefly centrifuge the plate at 3000 rpnto remove anybubbles at the
bottom of the wells.

5.6.19 Remove the sample holder(s) and samples, TE and Mastetullids from the deck.
Empty the biohazard box.

5.6.20 Close the software by clicking the X in the top right corner. Follow the prompts to
shutdown the instrument. Click “Yes” to qu
(recommended) COK."c k

5.7 Operation of the ABI 7500
5.7.1 Turn on the 7500 instrument. Forensic Scientists shall open the HIBTRealPCR

Analysis Software v. 1.1 and log in under their user name. Use and analysis of data under
the generic guest log in is not permitted for casework.
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5.7.2 Push the instrument door in and then release it to open. The plate holder will eject from
the instrument. Place the optical plate into the holder with the notch in the top right
corner. Well Al will be in the top left corner. A compression pad is acessary on the
7500 instrument.

5.7.3 Locate theSetupWorksheet saved on the computer as describéd3id and open it in
Excel. Note: Excel must be version 2000 or earlier when converting to a .txt file
otherwise the Import function $.7.5 cannot be pedrmed.

5.7.4 Select the ABI 7500 Sample Setup Quant Duo tab at the bottom 8&thp Worksheet.
Copy and paste the entioentents of thevorksheet(use Control + A)into a Notepad
document. Save this .txt file in the same location as#tapWorksheet. Gise both the
Excel and Notepad programs.

5.7.5 Within the HID software, select the Quantifiler Duo option (top left). From the File
option in the menu, select Import. Find and select the .txt file created and s&/éd.in
Sel ect Start Il Impmpaortt. PlAat‘eCodhedtiupi message v
you sure you want to continue with the impbdrtSelect Yes”

5.7.6 In the Experiment Menu on the left side, under Setup, select Experiment Properties.
Enter the file name in Experiment Name in the foilogvformat: MMDDYYYY_ABC
(full date_Forensic Scientist initials). Verify that the following are selected:
Instrument: 7500 (96 wells)
Experiment Type: QuantitationHID Standard Curve
Reagents: TagM&rReagents
Ramp Speed: Standard (~2 hours to catepa run)

5.7.7 In the Experiment Menu on the left side, under Setup, select Plate Sgalect the
Assign Targets and Samples tab. Verify that the wells contaen correct
samples/sample names. Hover the mouse above the well and the sample name will appea
at the bottom of the box:
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%) HID Real-Time PCR Analysis Software v1.1

File Edit Instument Analysis Assays Tools Heln

[i] Mew Experiment - 5 Open.. [l Save - £ Close .9 Export. - Print Report..

Experiment Menu<« | Experiment: Duo Performance Check Plate 1 Brian Type: HID Standard Curve Kit Name : Quantifiler Duo @J

Define Targets and Samples T Assign Targets and Samples ]

8 instructions: Standards and NTG are set by defautt

Xperiment Properties Selectwells, then assign targets if applicable

Assign sample(s) to the selected wells.
Plate Setup

~

View Plate Layout | Viewwel Table |

4 Selectiwells With: - Selectitem - v

Assign Sample
| Run Method 4 = = -
] 99472 “ | [07] show in wells ¥ | [FE] view Legend ‘ |
O 9948_0.0156 3
1 2 | 3 | 4 [ s [ e [ 7 [ 8 [ & [ [ 1 [ 12 ]
O 9948_0.0312 p y - - - y 3 - r r
Due Hu...| Duo Hu... Duo Hu.. Due Hu..| Due Hu.. Dus Hu... DusHu.. Dus Hu...| Dua Hu Due Hu... Dua Hu
O | 9948 nnezs # o 1PC [ouoFE Do PC Duo PG Do IFC DusIFE DuslFG Dus IPC | Duo IPC Duo PG Buo 1P
O 9948_0.125 d
Ouo Hu.. Duo Hu.. Dug Hu.. DuoHu.. Duo Hu.. Duo Hu.. Ouo Hu.. Duo Hu.. Duo Hu. Oue Hu... Due Hu.
Assign target(s) to the selected wells. B louolPe DuelPC DuslPC Dus IPC | DuoIPC DuoIPC DualPC Duo IPC | Dua IPC Duo IPC Duo IPC
(R || TEEE UKL Queiily Dug Hu... Duo Hu... Dus Hu.. Due Hu.. Dug Hu.. Dus Hu... Dus Hu.. Due Hu..| Dug Hu Due Hu... Due Hu

Duo Hu.. H W]
Duo IPC @Qg
Duo Male i

DuoIFC | Duo IPC Duo PG DuolEC DuolPC DuolPC [uglPC DuoIPC | Duo IPC Bus FC Do IFC
Target Dua Human

-{ Task:  Unknown
| Dye:  VICNFO-MGE
o

o

L L
E)
]
o
g
5
a
5
=

o IFC
- Target DuolPC
) -] Task:  Unknown

£ | | Dye:  NED-NFO-MGB
DU PG Bua PG DusIPG o

uo IFC | Dug IFC wo IFC Dug IFC

2o,

Dus IPC | Dua IPC uo PG Dua IPC

— - - Target: Duc Male - - -
Ouo Hu.. Duo Hu.. Duo Hu. Dual TAsk:  Unknown Duo Hu...| DBuo Hu Duo Hu... Due Hu.
FlowiPe DusiFt Dus e 0wl DYES FAM-NFOMGE | pug e | ouo pe

I Sample:9948_1

Wivedt [ Uniknowm (5] Standard [ Negative Control DuG Hu... DU Hu... Duo Hu.. Dug Hu.. D@ Hu.. DUO Hu... Duo Hu.. Du Hu.. Dug Hu, Dua Hu... Duo Hu,
DwIPC DualPC DualPC DuoIPC | Dua IPC DuolPC DualPC Duo IPC |Duo IPC wo IPE Do IPC

Select the dye to use as the passive reference. Jij

Dua Hu... Dus Hu... Duo Hu.. Dua Hu.. Dua Hu.. Duo Hu.. Duo Hu... Dua Hu.. Dug Hu Dua Hu... Dua Hu.

HlouiFt DuolPe DuolPC DuolPC DuglPC DuolFC DuolPC DuoIPC | Dus IPC uo IFC Duo IFC

)

uo IPC D IPC

o

o

wiells: [T] 88 Unknown [] 48 Standard [T 10 Negative Control 8 Empty

|~
~

«

A& Horme | [E] Untitied x| [2] Duo Performan..te 1 Brian.eds x

Digconnactad

5.7.8 If a sampleneeds to be added to the plate, doutilek on the empty well and select Add
Sample from the text box that appears and enter the sample G#wae.the box by
clicking on the X in the top right corneNote:these steps caglsobe used to change the
name of a sample.

5.7.9 If a sample needs to be removed from the plate, cigik the sample and select clear.

5.7.10 In the Experiment Menu on the left side, under Setup, select Run Method. Verify that
reaction volume pewell is 25ul, the number of cycles is set to 40, and that the starting
cycle is set to 2 (this can be visualized in either the graphical or tabular).vislss
verify that the run method steps are as seen below:
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% HID Real-Time PCR Analysis Software v1.1

File Edit |nstument Analysis Assays Tools Help

(5] New Experiment = 5 open.. | Save - (0 Close 4@ Export. - Print Report

Experiment Menu« | Experiment: Duo Performance Check Plate 1 Brian Type: HID Standard Curve  Kit Name : Quantifiler Duo @

Run Method

a Review the reaction volume and the thermal profile forthe default run method. Ifneeded, edit the default run method or select a run method from the library.

xperiment Properties
Graphical View | Tabular View |
Plate Setup
Reaction Yolume PerWell HL
Run Method ‘

Holding Stage Holding Stage Cyeling Stage

Starting Cycle. E

100 —|

e

[

Step 1 Step 1 step 1 Step 2

< ?
Legend

Data Collection On Data Collection OF A AwtoDelta On A AutoDelta OF

«
4 Horne |52 Uritled x| Duo Performan..te 1 Brian.eds x

Discannected

5.7.11 In the top menu bar, select File andv8€ As. Name the .eds file as describe®.m6
(i.,e., MMDDYYYY_ABC). This .eds file shall be savedithint he Forensi c Sci
folder on the D drive (DAppliedBiosystemdéEDS Documenty on the computer
associated with the 7500 instrumeRrenst Scientists shall not mowe deletethe .eds
file, unless it is at the direction of the QCé&iter béng stored in an alternate secured
format

5.7.12 Click on the green Start Run button. Do not click on this button more than once. The
assay will take appximately an hour and fortfive minutes to complete.

5.8  Analysis of Quantifiler Duo Data

5.8.1 Once the assay has finished, click on the green Analyze button in the top right corner of
the screen

5.8.2 Assessing the Standard Curveln the Experiment Menu, under Aysis, select
Standard CurveTo display only the wells containing the standard curve, highlight them
in the table to the right of the curv&he human or male or both standard curves can be
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visualized by selecting all, Duo Human or Duo Male from thepdiown menu by
Target:

T —
Ein_Edt_pevument_Anapis_Assovs_Tools_bep

NewEmpermant » 5 Open. el B + I Close 9 Emot. + 43 PrntReport

Exporiment Monu« | Experiment. 04052012 Brian_KMH Type: HID Standard Curve Kit Name - Quantifiler Duo waesr | Q)

Standard Curve

Quantiy

Tarmst:Duo Human Slope: -3.247 Y-Anter; 20062 g7 0.997 EIT%; 103.211

Tataet DuoMale Slope: 3,966 Ydaler; 30215 g 0.992 EIT%; 98.177
H

nown [l Unkomn (Fisgged)

wete: ]34 Urkoowe 316 Staedss [0 Negathe Cortrel &2 Enpty

« | Amaysis summary: Totalvlls in Plate 95 Vials SetUp: 4 Wells Omated Manualy 0 wells Flagged 12 Wets Omited by Anasis: 0 Samples Used 14 Targats Used 3

5.8.2.1 The slope for both the human and the nséndard curves shall be between or
equal to-3.00and-3.60, andtheRs hal | be = 0. 98.

5.8.2.2 Forensic Scientists may drop up to 2 points from each curve in order to achieve
the criteria in5.62.1. The same 2 points may be dropped from the same
standard, for both the human and the male curves if necessary, but only for
Standad H.

5.8.2.2.1 The HID software allows the user to seléot human, the male, or
both when selecting point(s) to drop. Righitk on the well
containing the standard to be dropped from the curve; select omit
well and choose bofibuo Humanor Duo Male.

5.8.2.2.2 Thedata must be reanalyzed with the modified standard curve: select
Analyze.

5.8.2.2.3 If a point can be added back to the standard curve,-clght the
well and select include. The data must be reanalyzed.

5.8.2.3If either standard curve cannot be adjusted to meetriteria in 5.62.1, the
Forensic Sientist shall repeat the assay (i.e., both the human and the male curves
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must pass criteria)f limited sample exists, the Forensic Scientist shall consult
with the DNA Technical Leader on how to proceed.

5.8.2.3.1 If an entre assay is not being used for analysis (i.e., the standard
curve does not meet quality metric criteriabii.2., the data shall
still be printed to PDF format (refer to the Forensic Biology Section
Procedure for Documentation and Review for file namingd his
PDF shall include: the Setup Worksheet, the standard curve(s) and
the results. A Dilution Worksheet (s&€/) shall not be required in
this instance.

5.8.2.3.2 If an entire assay is not being usdwge toinstrument or computer
failure, no datamay begeneated if no data is generated, only the
Setup Worksheet is required (DF formay.

5.8.2.4If the standard curve is modifigd meet the quality criterjdooth the modified
and unmodified standard cufgemust be included in thessay PDF document

5.8.3 Assesgig the Duo Human Data: In the Experiment Menu, go to Analysis and QC
Summary. This page provides a shapshot of the data and automatically flags possible
sample issues. Ithe Analysis Summary tab, any such samples are hyperlinked to the
View Plate Layoubn the right hand side of the scre#tithin the View Plate Layout,
flagged wells have a yellow triangle with an exclamation point.

5.8.3.1 Highlight the well(s) of interest in the View Plate Layout tab, and then select the
View Well Table tab.The wells will behighlighted a darker blue in this tab
(scroll through)
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% HID Real-Time PCR Analysis Software vi. 1

file_Esit_nstrument _analysis_AssavsToals _fislp

| NewEenment - 5 Open | S - i Clase 49 Egarl. - £ PintRepod.
Experiment Menu & | Experi.. Duo Performance Check Plate | Bri Ty... HID Standard Curv  Kit Na... Quantifiler Du M | -r-mm| (7))
]
(" Fiag Summary |
Totsviells: 96 | Proceszed wel 69 Manually Omilled Wel..0 | Tamets Used: 3
Wets Set 68 | Flagged Wiz 11_Analyss Ornmed el 0 | Sampies Us.. 24 sn. | owaye | =
Analysis Summary | QC Flags Detal | + [ vl | omit| Tay.. Flag SampleNa_ TargetName Task
ek 3 Ik below 10 highaght samples thst mesvda not mest all threshoids. g 5 =] STHD 2 Due E
5 b7 & sTHD 2
54 b7 [u] sTHD 2
55 b7 0O sTHD 2
= 56 Be O 1 STDLI00  DuoHuman  UNKh
LImETEE D Slope B 5B | 4 §TD200  DualPC UNin
Duo Mle ] [ ] 5 BE O 1 STD_200  DuoMale  UNKh
Do Human [ ] 58 B9 (m] 98473 DuoHuman  UNKh.
B0 B9 [m] 89473 Duo PG UNKh
Bl B3 (m| 89473 Duo Male UNKh,
G ]
Standand B Thresholds el @ Thresholds Nof Met & i 0 sTHD 2 DuoHuman  STANI
cooT 45 o |1 e e 0 sTHD 2 Duo PG URin
- 85 B O STND 2 Duo Male BTANI
I (] STMD 2 DuoHuman  STAMI
BT Bi2 O STHD 2 DualPe Ui
NTC [ Thresholds et @ Thresholds Not Met B B12 O STND 2 Dua Male STANI
eCCT 10 o | LU O STND 3 DuoHuman  STANI
e L 0 STHD 3 Ouo PG Unikn
o 2 1 | oo a SIND3  DuoMale  STANI
] ] sThD 3 Duo Human  STANI
] ] sTD3 DuoFe Nk
Unknown 3 Thvesnolos Mat @ Tresholds Nof Met <« o D2 Quohine 21N
ceer 0 o 75 c3 o 89481 DuoHuman  UNKR
! 1 % 3 ] 5348 _1 Duo IPC UNKR.
LowaT 24 8 ] ] 99481 DuoMale  UNKn
—— 2% [ ] 7 ca 0 99461 DuoHuman  UNKM
7 4 O 8348_1 DualPC N
MTFR 20 0 8 o4 O 9948_1 DuoMale  UNKh
B S ) 1 0948_00156 DuoHuman  UNKK
82 cs =] 4 994500156 Duo PG UNn
8 cs O 1 994500156 DuoMale  UNKA
81 cE =] sThD 3 DucHuman  STANIw
< >
(| Mnalysis Swmmary.  TotalVeells i Flate 96 WeRs SELUR B3  Wells OMDed Wanually 0 WHells Flaggec 11 VWaIls Ondled by ARalsis 0 Sarples Used 24 Targets Used 3

* - w0 % ] Duo Performan..te 1 Brian.eds %
Disconnsctard

5.8.3.2 Forensic Scientists shall assess the quality of the data of the samples and controls
by evaluating the IPC and Dybuman and malagsults. A general guide:

Duo Human VIC® Dye)and/orDu o | P C Die) E Ointerpretation
DuoMae (FAM™ Dy

No amplification Amplification True negative (no
human DNA detected)

No amplification No amplification Invalid result

Amplification (low G and high|[No amplification or GC; [[PC result inconclusivd
delta R) higherthan 31

Amplification (high G and low [No amplification PCR inhibition
delta R)

5.8.3.3NTC - Due to the sensitivity of the reine PCR method, extremely low levels
of DNA (levels that do nadffect downstream applications such &TR analysis)
can be detected. Therefore, if av@lue of 36 or greater is obsenieceither the
Duo Human or Duo Male detectolisis still considered to be a negative sample
and the results of the assay are still védtidsuming the Duo IPC resistvalid).
However, if the @ value ofeither the Duo Human or Duo Male detectors in the
NTC is less than 3éhe NTC samplenay be repeatetbased on the training and
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experience of the Forensic Scientisif the other negative controisithin the
same as®/ show G values greater than 36, the Forensic Scientist may proceed
with the amplification of thsamples.

5.8.3.4 Negative Controls— If the Cy value of a negative extraction control (for either
the Duo Human or Duo Male detectors) is less than 36, the ForSomntist
may continue processing the samples, realizing that DNA may be observed in
those controls when amplified.

5.8.3.5 Samples — Samples shall be evaluated by taking the IPC results into
consideration

5.8.3.5.1 Invalid IPC if both the IPC and the human/male tasgéail to
amplify (undet.) then it is not possible to distinguish between the
absence of DNA, PCR reaction failure, or inhibition. Such samples
shall be requantitatedwith dilutions (unless a iution of the sample
has been quantitateshd valid IPC reults were obtaingd

5.8.3.5.2 Inconclusive IPC if extremely high concentrations of DNA are
present in a sample, competition between the human/male targets
and the IPC for PCR reagents may suppress the IPC, which results in
a low G for the human/male targets amdG higher than 31 or
undet.for the IPC (Note: this situation is not necessarily inhibition
therefore no notations shall be made as sychAlternatively, if the
Cr is high for the human/male target as well as the IPC, then
inhibition may be presentnhibition may also be indicated when the
Cr is undet. for the IPC and thetGs high for the human/male
targets.

5.8.3.5.3 NegativeResult If the G; for the IPC is within the acceptable range
(28 to 31) and the human/male targets are undet., then thisiisl a
negativeresult(i.e., no DNA isdetectedl

5.8.4 To print the resulteind standard curves any of the options under the Analysis menu,
highlight the NTC andall samples in the View Plate Layout map on the right hand side of

the screen

5.8.4.1 At the top of tle screen in the menu bar, select Print Report. Selec$tdinelard
Curves andResults Table (By Well). Print the report in PDF format.

5.8.5 To export the datdn the Experiment Menu, go to Analysisn the View Plate Layout
tab, select the entire plate.

5.8.5.1 From the top of the screen in the menu bar, select Export.
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5.8.5.2 Within the Export Properties tab, only the Results box should be selected under
line 1. Under line 2, only one file should be selected. In line 3, the Forensic
Scientist shall choose a locati®o export the data for use in Excel. Note: the
correctfile type for the exported dats.xls.

5.8.5.3 Select Start Export. When the export has been completed, the HID software will
ask “What do you want to do finisked Or? " Sel
Export More Dataf additional files require expartg.

5.8.6 Close the HID software. Open the 7500 instrument door and remove the optical plate.
Dispose of the plate in the biohazard waste. Close the instrument door and shut off the
instrument.

5.9 Analysis of Quantifiler Duo Data in Microsoft Excel
5.9.1 Open the exported results frdb 5 in Excel.

5.9.2 Open theQuantifiler Duo Dilution CalculationVorkshee{Dilution Worksheetjn Excel.
Copy the data frorb.9.1 into the Raw Data tab of tHilution Worksheet.

5.9.3 In the Dilution Worksheet tgbthe data is now present in the upper portion of the
worksheet. Copy the NTC and samples (highlighting the sample namBs and paste
them into the Dilution Calculation Worksheggtuman)portion below(usePaste Special,
Values)
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5.10

T DUO Dilution Calculation Worksheet 12-01-2013.xls [Compatibility Mode] - Microsoft Excel ﬂ@%
Home | Insert  Pagelayout  Formylas  Data  Review  Vie Acqobat 7 B
g B —— —
B : C:py ) Arial ~10 - AT AT = - SiwrapText General - :rg :ﬁ;rd ‘:;d o= A ;-I 3 F:I f um ‘%L_( E&
Pavste # Format Painter B 7 U- i Merge & Center - | $ % v | %8 5% FCoDrrr;‘da\gﬁ"ngalv aﬁ;nglae(' St;\EeI: . Insert DerE(E FDrvma( 2 Cear ~ éﬁtr:re: SF‘eTedctb:
Clipbaard Font Alignment Number Styles Cells Editing
!} Security Wamning  Macros have been disabled. Enable Cantent x
B149 - ] @
) e o o e G = W ' 5 ¥ . " =1
s H1 H? H3 H4 HS H6 HT H3 HY HIO0 HI11 HI? o
- ENA ENA EN/A ENA EN/A ZNA ENA ENIA ENA ENA ENA ENIA
== | Human EN/A #N/A #N/A EN/A #N/A #N/A #N/A #NA #N/A #N/A #NA #N/A
= |Male EN/A AN/A EN/A EN/A #N/A EN/A EN/A AN EN/A EN/A AN AN/
-
P BOLD RED TEXT = WELL NUMBER
BLACK TEXT = SAMPLE NAME
) BOLD ITALIC BLACK TEXT= HUMAN QUANTITY (ng/ul)
" BOLD ITALIC BLUE TEXT = MALE (ngl'ul)
s
. Date: DILUTION CALCULATION WORKSHEET (Human)
£ Case Number:
[ For samples that need to be manually diluted (Quantities greater than 25.0ng/pl)
100 Instructions
<=<=<=I\pe in amount of vour stock sample you want to use in your dilution of the sample
wz |Instructions Amount of TE (ul) needed to get Ing/ul
w03 | Tipe in pour sample names === EN/A EN/A
104 EN/A =N/A
ws | CIVI=C2V2 EN/A EN/A
we | V2={CIVI}C2 EN/A =N/A
EN/A =N/A
108 ENA =N/A
105 EN/A =N/A
EN/A EN/A
" EN/A =N/A
EN/A EN/A
1t EN/A =N/A
EN/A EN/A
115 EN/A =N/A
EN/A =N/A
1 EN/A =N/A
i ENA EN/A
{2 For samples that do not need to be manually diluted (Quantities less than or equal to 25.0ng/ul)
@
2 | Instrustions
s | Type in pour sample namas == EN/A
124 ENA
s |*If your concentration is too high ENA
w26 |use the table above to calculate ENA
1 | how much you need to dilute it by* ENA
EN/A
s | **Target amount is ~1ng/ul™ EN/A
EN/A
13 A
52 #N/A bl
4 4 r | Raw Datz | Dilution worksheet (QIAgility) Dilution worksheet (Manual) (7] 4] 1l | 20|
Ready | [EERE &

5.9.4 The Dilution Worksheet automatically calculates the amount of DNA to add to a 1ng
Identifiler® Plus PCR reaction. For samples which require dilution due to large
guantities, theDilution Worksheet provides the amounts necessary to create /gl 1ng
dilution. Note: the Dilution Worksheet allows the Forensic Scientist to adjust the raw
extract volume to be used in making the dilution, but is set to default with 5 pl.

5.9.5 Print theDilution Worksheet as a PDF and add it to the PDF file(s) generatedtve
Setup Worksheetstandard curveand results. The Dilution Worksheet provides the
information necessary to perform Identifié?lus PCR reactions.

5.9.6 Close Excel. Log off the computer.

Maintenance of the ABI 7500and QIlAgility

5.10.1 Refer to theSectionProcedure for Calibration and Equipment Maintenance.
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5.10.2 If a Forensic Scientist attempts to use an instrument and receives a warning that spectral
calibrations are overdue, tt8ectionQCO or designee shall be notified immediately by
the Forensic Scientisind that instrumenshall not be used until the calibrations are
performed.

5.11 Quality Control of the Quantifiler Duo Kit
5.11.1 Refer to the Procedure for DNA Reagentgamtion and Quality Control.
6.0 Limitations — N/A
7.0 Safety— N/A
8.0 References
Forensic BiologySection Procedure for Documentation and Review
Forensic Biology Section Procedure for Calibration and Equipment Maintenance
Forensic Biology Section Procedure for DNA Reagent Preparation and Quality Control
Quantifile® Du o DNA Quanti fi Mantal (°N 4381234, Rews @)y 2088 Applied

Biosystems

Applied Biosystems 7500/7500 Fast R&@ahe PCR Systems System Maintenance (PN 4387777 Rev.
D), 2010 Applied Biosystems

9.0 Records— N/A

10.0 Attachments—N/A
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Effective Date 12/28/2015

Revision History

Effective Date

Version
Number

Reason

01/032013

1

Original Document

07/31/2013

2

5.3.1-changed 4 case batch limit to sample limit of 30 samples at a
5.3.3-removed5.6.4-r emoved “ (i f batched)

09252013

Header added issuing authority title8;0 —added definitions for bank
and worktable; 4.6-added QIAgility and equipment to list; 5.3-ldded
setup worksheet for QIAgility setup, separated note to new section (
5.3.2); 5.3.5- added saving of QlAgility worksheet; 5-4added manual t
sedion title; 5.5—inserted new preparation of reaction setup for QIAgi
section; 5.6-inserted new operation of QlAgility section; Updated sec
references throughout; 5.Gadded QIAgility to maintenance header

04/18/2014

3.0—correced IPC defnition; 5.2— clarified standard preparation; 5.3-2
clarified number of samples to batch; 5.3-6larified csv file saving; 5.4.7
— added reference; 5.6-4reworded for clarification; 5.6.18 simplified
naming convention; 5.6.22 removed requiremerid turn off instrument
5.7.11— clarified removal of .eds files; 5.8.3.5:% larified negative result
5.9.3 - removed samples needing diluted due to addition of QIAg
added current screen shot

02/27/2015

5.6.18, 5.8.2.2.1- clarified wording; 58.6 — removed requin@ent to
separate raw data batched cases before adding to OR;-5up@ated
reference

12/28/2015

5.5.3—adjusted amount of Std A; 5.6-ladded requirement to check deg
setup; 5.8.2.4- removed to simplify printing of result$;8.4— added stc
curve printing to this section, removed per case requirement; 5:8
updated wording per new printing guideline; 5.9.3emoved per cas
requirement
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