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MBI~-300

INDIVIDUALIZATION OF DNA SOURCES BY STR ANALYSIS

1.0 BACKGROUND:

Once a DNA source has been detected, and identified as to
'source type' where applicable and feasible, it aften
important to attribute the DNA sample to a paxr ular
individual inasmuch as possible. Current DNggiechnology, in
the analysis of STR loci, offers individ

However, the individualization of a part lar sample occurs
through a comparative process. This prddess requires a DNA
profile from a ‘known’ sample to whiq@; he evidence sample
profile can be evaluated. Often tﬂé@ is ‘known’ sample
is identified through a search L&B (either SDIS, or
NDIS) database in cases where e pe t r of the
particular crime is orlglna nkqg n NA samples are
collected from individuals €§ v1 gualifying crimes
under Idaho code and are 68 at STR loci for entry

into and subsequent seax@hlng\ g the DNA database.
0
2.0 SCOPE: %) \\Q)
— 0 O
To provide uni és é§e g%g of DNA samples to achieve high
quality data cqﬁ, interpretation.

3.0 EQUIPMENQA&AGEQ'S OQ)

As ll§§éd in individual analytical procedures.

EggégDURE:

See Flow Chart on following page.

1
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5.0 COMMENTS:

5.1 Careful scrutiny at each step will ensure insufficiencies
are identified, and compensated for where feasible, at the
earliest possible point {see BI-~-318 for specifics).
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BI-301

OFFENDER SAMPLE RECEIPT AND DNA TRACKER ENTRY

1.0 BACKGROUND:

The implementation of the Combined DNA Index System (CODIS)
in forensic DNA laboratories has provided an ad itional tool
in assisting law enforcement agencies in solv ﬁ@ or linking
crimes that otherwise may not have resulted $Pthe
identification of a suspect. It is impor t, however, that
samples entered into the database be giﬁ%p a unigque
identifier, which does not include any @ersonal or
identifying information, in order to 1nta1n the
confidentiality of the individual. ach\laboratory must
develop a method of identifier so that each
sample may be tracked and 1dent 194:9 “Sater time, 1f the
need arises. ‘%;

\C’ Q’$
Idaho Statutes: Title 19 cedure, Chapter 55
“The Idahc DNA Databaseqﬁct

ISP Forensic BlologQEbMa{g$§/Pgahedure Manual, Appendix C
O (O K&
\<</

2.0 SCOPE: ‘(\
To provide a thzéb ?2% rackzng offender database samples
g and CODIS entry, while ensuring

submitted
1nd1v1du onflde{E} lity,

3.0 EQUI@@:NT/REAGENTS
\V
omputer Workstation with ISP Intranet Access
Barcode Equipment
Court Orders, Database Samples, and Report Forms

4.0 PROCEDURE:

4,1 SAMPLE RECEIPT:

4.1.1 Offender DNA samples and their corresponding DNA
Cellection Report Forms received by the
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laboratory are to be marked with the date of
receipt and the initials of the scientist who
received them. The sample and report form may be
mailed to the laboratory separately; in the event
that a sample has nct been received, the
submitting agency should be notified.

Note: The Idaho Department of Correcticns {IDOC)
may submit an offender information printout in
lieu of the collection report. The printout will
be treated the same as the report th@%ﬁghout the
accessioning process. \S\

N

4.1.2 Where possible, compare the Dm%fgample card
information to that of the Cq}lection Report Form
to ensure accuracy. Data a sample may be
entered in absence of a lection Report
form. Additionally, Dg&ﬁ; not necessary
for data entry into SQA T but it is
preferred. Contac Qheceeea OC personnel or
search the corre

{wWww. eorrectioQi st
has not been @e
Form will
Tracker eggs
4.1.3 The 0 ns <§) A& on the DNA sample card and/or
must ke a gqualifving cffense
e 19-5506 in order for the sample
into DNA Tracker and subsequently
{5' ODIS N The corrections website listed
above, ho Court Repository, and/or ILETS will
Q) be consulted for more information if the offense
<2§. listed is non-qualifying or unclear. The
scientist relies, in good faith, on the
information provided by the submitting agency for
entry into Tracker. It is not necessary, nor is
it the scientist’s responsibility, to verify the
offense(s} of every Cffender if the information
provided by the submitting agency gqualifies as
listed. The ISP Attorney General’s Office will
be consulted on a case by case basis regarding

the release of infeormation if a non-qualifying
offender is involved in a candidate match.

. ) for a number if one
e DNA Collection Report

3§§:ﬁth the sample after DNA
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4.1.4 Samples received in the laboratory that do not
have an associated qualifying offense will not be
entered into DNA Tracker. The collection report
(if present) will be marked to indicate that the
sample is a non-qualifying offense and returned
to the submitting agency. If there is no
collection report, a copy of the sample card will
be made, marked in the same manner, and returned
to the submitting agency. The sample(s) will
then be destroyed. ng

4.1.5 A thumbprint verification stamp 36? be placed
near the thumbprint on the DNgaghmple card for
all samples to be retained ntered into DNA
Tracker (duplicate samples be excluded). The

stamp will be used to rec&} g e thumbprint

verification for hlt co ons and in order

to enter a DNA flag c} der’s criminal
history. If no thu@?

esent the
submitting agenc acted and a new
sample with pr uested. It is
preferable to §2§D 1dent1f1cation number
(S1ID) to faoQ'zta humbprint verification.
If no SI the card or report, the
501entlst qg/ ult ILETS and record the
S1iDb, ' iatent fingerprint section
é&%ed as necessary, to determine

be
\3§§; &gga and print needs to be reguested
1

{}Qéb cient print quality.
& O3
4.2 cg&m ORDER RECEIPT:
()\
<2 4.2.1 Court order forms received by the laboratory are

to pe marked with the date of receipt and the
initials of the scientist who received them.

4.2.2 The offense listed on the Court order must be a
qualifying offense under Idaho Code 19-5506 in
order for the court order information to be
entered into DNA Tracker.

Revisicn 12
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4.2.3 If the offense on the court order is not a
gualifying offense, no further action will be
taken. The court order will be marked to
indicate it is a non-qualifying offense and
returned to the submitting agency.

4.3 DNA TRACKER PRE-ENTRY SEARCH:

4.3.1 Prior to data entry for any new sample or court
order, a database search is performed©o
eliminate duplicate offender entry.()Log on to
the DNA Tracker database program<‘ ocated under
Forensics on the ISP Intranet(2§5

4.3.2 A duplicate offender search§§éll be performed
using the ‘*Name’ field, owed by at least one
of the ‘ID'" fields to 'mies\the potential for
locating an offender<%lo ‘DOB’ field may
only be searched inggo Q{' 'Q%swith a name.

N
4.3.3 If all of the &y heﬁ?}%EE ‘Ne matches found’,
the data for t néwg%a or court corder may be
entered as aQ;New\ékf r' (see 4.4},

X\
4.3.4 If a reco%(s\)@s thrned that meets the

aég§)q§g% 15 examined and compared with

s court order received. If it is
d Qéa t@é}/ﬁhe Offender already exists in
Q§A Esib eﬁ%) he new sample or court order and
Qiny a %ﬁ§$hal Offender information will be
Q§§' ntered der the appropriate tabs for the
(Q already existing Offender. Fach sample received
<2{$> for an offender will be assigned a unigue barcode

number and will be retained in the laboratory
(see 4.4),

4.4 DNA TRACKER ENTRY:

4.4.1 Enter basic Offender information from the court
order, sample card, and/or DNA Collection Report
form as follows:
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1) For Offenders not currently in Tracker, click
‘New Offender’ at the top of the screen and
fill in each of the appropriate fields with the
Offender’s primary information. Additional
information for Offenders already in Tracker
may be entered by clicking the ‘Edit Basic
Details’ tab for that Offender.

2) Verify all of the information is correct and
press the ‘Save’ button in the top right corner
of the screen.

3) Add any additional alias names, D s, SSN's,
and State Identification Number the
appropriate alias tab(s) that<§bcome available
after saving the new offen The SID
verification date will b led in following
thumbprint/sSib conflrma Click the ‘Save’
button after each entzé}

4.4.2 Enter each offense aqgcl_ @ﬁg iated information
from the court orde ﬂ;i and/or DNA

!
Collection ReporK@prm &&ows.

1) Click the szfen&g% (5 for the saved
offender. \ \
) Choose e offense from the pull
down ﬁgau the corresponding
ﬁ&éﬁ gaga the remaining fields.
QSE} rmatlon is correct and press the
in the top right corner of the
tiple offenses for the same
ozﬁ@‘”

must be entered and saved
Qgss 1nd1J§§§;lly.

(Q 4) Offense information may be updated/edited if
{S) additional data is received at a later time
<2 (e.g. when a sample arrives, fulfilling a court

order or an additional sample for the same
offense is received!. Under the ‘Offenses’
tab, click on the appropriate ocffense code
listed in the table of offenses. Enter the
appropriate information and click the ‘Save’
button.

4.4.3 Enter Court Orders for an Offender as follows:
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1} Click the ‘Court Orders’ tab for the saved
offender,

2) Enter the court order issue and received dates.
Note: the order received date will
automatically populate in the sample history,
once a sample has been received fulfilling that
court order.

3) Click the ‘Add Offense’ link and choose the
appropriate offense/court case from the pull
down menu. Note: the offenses in the pull down
list are those previously entered-%h the
‘Offenses’ tab. A court order‘ u have an
associated offense in order t e entered;
therefore, the offense 1nf Q?:101‘1 must be

entered prior to the cour der

4) Verify the 1nformatlon orrect and click the
‘Save’ button.

5) Once the court order{gas n entered it is

retained in the laQ@a &

4.4.4 Enter samples fo Oﬂiéigég/and print sample

barcodes as f%éﬁg

1)Click on §%> tab for the saved
Offen 362 aiﬂ 163

Enter formation into the

s, leaving the barcode field
w1ll automatically generate a

e number if the field is not

~§S? bmlttlng agency 1is not listed in the
{5’ agen pull down menu, it may be added by
(Q clicking on the ‘edit agencies’ button to the
{S) right of the agency field.
<2 4) If the sample received is pursuant to a

previously entered court order, click on the
‘Show Unfulfilled Court Orders’ link., Click
the box next to the appropriate court order to
mark it as fulfilled by the sample being
entered.

5) Enter the number of barcode labels to be
printed. One label is to be placed on the DNA
sample card/folder, one on the collection
report, and one inserted behind the FTA card

) Revision 12
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envelope for placement on the FTA card at the
time of analysis.

Verify the information is correct and click the
‘Save’ button. Barcode labels will
automatically print upon saving the sample
information.

Staple the DNA Collection Report (if present)
to the inside of the DNA sample folder and
attach the appropriate barcode labels. The
labeled DNA sample card, with collection
report, will be stored in the DNﬁzﬁhtabase
Laboratory. - O

Barcode labels may be printed(%b a later time
for individual samples, by Eﬁcking on the
appropriate sample from the-~*Samples’ tab or
for multiple samples, bysgging the ‘Batch
Samples’ function at tid top of the screen.

\Q

O oQ
~o®<< \C){(/g&
N QJ\&

Revision 12

12/7/11
Issuing Authority: Quality Manager



1.0

BI-312

EXTRACTION PROTOCOLS FOR PCR DNA TYPING TESTS

BACKGROUND :

Many methods exist to obtain DNA, suitable for amplification,
from a variety of sources. It has become increasingly important
to streamline the extraction process through automation. A
variety of extraction methods and robotics syste ave become
available for the successful extraction and dow ream processing
of known database DNA samples, using both blogd and buccal
collection methods., The Promega DNA IQ Ex tioen System and the
Beckman Coulter Biomek 3000 robotic works ion are both examples
of systems that have proven successful xé} he forensic community.

Comey, CT et al. ™“DNA Extraction SES@ 8§§§ for Amplified
Fragment Length Polymorphism Anal r Sci, Vol. 39,
1994, pp. 1254-1269, Q/

Mclaren, B et al. “AutomatlﬁgC} Qgﬁ\é?ggystem on the Biomek

3000 Laboratory Automatio Profiles in DNA, 2006

Vol. 9(1): 11-13 ()
Tereba, A et ail. “ t Processing of Samples on Scolid
Supports Using the Vice.” Profiles in DNA, 2005

vVol, 8(2): 3-5,

DNA TIQ System{53t§;§§‘<g?btocol Technical Bulletin (revision

date 4/06 ,\\Atome

Automat€> DNA IQ System Protocol for the Beckman Coulter Biomek
3000<2Q'chn1ca1 Bulletin {(revision 1/11}, Promega.

SCOPE :

To provide appropriate protocols for the extraction of database
sample DNA, both manual and automated, suiltable for PCR
amplification and subsequent analyses.

EQUIPMENT :

Pipettes and tips
Harris Punch
B5D600~Duet Semi-Automated Sample Punch Instrument w/ Scanner

Revision 12
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96-well Reaction Plate and Base

MicroAmp Tubes

1.5m¢ microcentrifuge Tubes (1.5m¢ tubes)

65°C Oven

SlicPrep Device

Adhesive Foil Seal

70°C Water Bath or Heat Block with SlicPrep Adaptor

Centrifuge with Swinging Plate Rotor

Biomek 3000 Robotics System with MagnaBot 96 Magnetic Separation
Device, 1/4 Inch Foam Spacer, Variomag Teleshaé%) Heating

Block, and Tip Disposal Container ‘63
Reagent Reservoirs and Frame {é
1.2 m¢{ Round-Well, Deep Well Plate qsz’
4.0 REAGENTS: é\o

FTA Purification Reagent \QQ Q*

PCR TE (TE, 10mM Tris-HC1l; 0O.1lmM ,C§5 SAQ)

DNA IQ System Reagents @ x é

99% Isopropyl Alcohol \\C) %) Q/

95-100% Ethanol o & QD

1M Dithiothreitol (DTT) < \Q) N

5.0 DNA EXTRACTION PROCEDUB.B@ G

O
Q
5.1 FTA EXTRACTION K@ég ATABASE SAMPLES:

(}

Note: Since ﬁ@é s bound to the FTA card, regular,
non— e tips may be used throughout and a
si le t Ziébbe used for each reagent. A multi-
nel pip or and 96-well reaction plate may be used

or larger sample batches,

SQﬁ 1 Remove 1-3 “punches" from the FTA card using a 1.Zmm
Harris punch (this is accomplished by placing punch
firmly on card and twisting 1/2 turn clockwise and 1/2
turn counterclockwise). Eject/punch sample (s} into
microAmp tube (s} /plate. Alternatively, the BSD puncher
may pe used to punch 1 2mm punch directly into the
plate (see 5.2.1).

5.1.2 Add 150u{ FTA reagent to microAmp tube(s)/plate, gently
mix and incubate at RT for ~5 minutes.

5.1.3 Remove and discard FTA reagent from sample(s).
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5.1.9

Repeat 5.1.2-5.1.3 twice.

Add 150u¢ TE to microamp tube(s)/plate, gently mix and
incubate at RT for ~5 minutes.

Remove and discard TE from sample(s).

Repeat 5.1.5~5.1.6 twice,.

Make sure the punch is at the bottom of the microAmp
tube {s) /plate, using a sterile pipette % if
necessary. Place tubes/plate, uncove in 65°C oven

for 22 hours.

X
Proceed to PCR Amplification (s QQI—BEG).
A\

5.2 AUTOMATED DNA IQ EXTRACTION FROM 8$§2§3$R DATABASE SAMPLES

5.2.1

&S

Database Analytic
Page 12 of 61

\\
SAMPLE PUNCHING USING Q@B@J&UE}T

5.2.1.1 Frill out QggSD <%71@ad Sheet on the
‘BSD Lo of the Database
workshe ts {Form 312-BI). Print a
r ﬁh b record/flle Choose the

‘ tab and ensure the
correct and corresponds to the
qaoa nformatlon entered. Delete any
e} unﬁ} 1s, making sure to keep ‘End File’
ast cell. Perform a ‘Save As’ of the
0(\« geet to disc {e.g. USB drive) for
XS\ ngkequent transfer to the BSD600 puncher.
X e document must be saved as a .txt file.
Save the template as samples are

automatically populated on the other tabs for
subsequent processing steps.

Note: The last two columns of the plate
should be left empty for control placement in
subsequent steps. This allows for 78
samples, an extraction control, and a reagent
blank to be tested per plate.

5.2.1.2 Ensure the BSD tray table is adjusted
properly by placing the appropriate plates in
both positions and adjusting the height, as
necessary. The bottom of the chute should be

Revision 12
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~2mm from the top of the plates, measured at
each corner.,

5.2,1.3 Turn on the BSD puncher and computer and plug
in the air/pressure pump. Make sure water
is present in both filter bottles (~50-
100ml). Double click the ‘BSD Duet Main
Menu’ icon and login using the appropriate
user name and password.

5.2.1.4 Choose Configure System and n the Files
tab. Ensure that File Inpw 5 selected from
the Sample Number Mode d down list. Click
the Browse button and Adéfate your saved
input file to fill i e Input File Name
box. Click Save aq%} xit,

Note: Using the{ﬁgpugiklle option only
allows for alégl e to be punched at a
time.

Q% plates, the process
must be T ate@b §§§©6Ch new set of

sampleao »& 0

5.2.1.5 Chooa@t):. b@ Spots and click Continue.
pr 0 select test group to punch,
h hls l Available Tests and click

Y} n{éau heck the box next tc Input
Fi EZend check the samples box on the
S°

Press Continue. This test file will

'e) \:§}pu of the 3.2mm spots (verify before
Xé\ cﬁ%lnnlng). If punching for FTA extraction,
S e number and size of punches will need to
%,
{Q be changed under the Edit Test Sequences
{S) option prior to beginning.

5.2.1.6 Place the appropriate plate into position 1
of the BSD tray table with well Al located
in the upper left corner. Click Continue to
begin punching. When using the SlicPrep 96
Device, remove the white collar, push the
basket down into the plate, and set the
collar aside before processing.

5.2.1.7 Scan the sample barcode using the scanner
attached to the BSD and place the card under
the card clamps on top of the instrument,
Use the light guide dots to properly position

Revisicon 12
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5.2,1.8

5.2.2 SLICPREP

5.2.2.1

5.2.,2.2

5.2.2.

the card for punching. Press the foot switch
when ready to punch or use the delay switch
for automatic punching. Repeat until all
samples have been punched.

Note: The scanned barcode must match that on
the input file or the instrument will not
punch the card.

Remove the plate and proceed to SlicPrep pre-
processing (see 5,2.2) or FTQé%ktractlon {see

5.1). O
A\
PRE-PROCESSING qu»

Add 400ul DNA IQ Ly Buffer with DTT (see
5.2.3.1) to each &} f the device plate.
Seal the top of &ﬁ% gé%ke with a foil seal
and place 1nt er bath or heat
block with SQ}CPQE or for 15-60 min.

Withoutg\@novxfk\g t
basket @@

the

ald 1n%;bh
ﬁ%n S} e device at 1500 x g (~3000

RP in a swinging plate rotor.
nd dlscard the collar and filter

foil, raise the filter
white cocllar back onto
ing it under the basket and
ents on the device.

\:§ba upon completion of centrifugation,

Q§§'2 2.4 S;Zceed toe DNA IQ Extraction on the Biomek

o

3000 (see 5.2.4),

§22.3 DNA IQ REAGENT PREPARATION

5.2.3.1

Database Analytical Methods
Page 14 of 61

When opening a new DNA IQ kit, add 1.5ml 1M
DTT to the bottle of Lysis Buffer (1lul
DIT/1C0ul lysis buffer) and mix. Mark the
bottle with initials, the date the DTT was
added, and the DTT lot number. The
‘activated’ Lysis buffer may be used for up
tc Z months following DTT addition.
Alternatively, the lysis buffer may be
prepared as needed based on the number of
samples to be processed.
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5.2.3.2

5.2.3.3

&\6

Prepare the new wash buffer (70ml 2X bottle)
by diluting with 35ml Isopropyl Alcohol and
35ml Ethanol for a final 1X concentration.
Mark the bottle with initials, the date of
alcohol addition, and the alcohol lot
numbers. The 1X wash buffer may be used for
a period of 1 month after ‘activation’
Alternatively, the wash buffer may be
prepared as needed based on the number of
samples to be processed. S

Prepare/aliquot each of th A IQ reagents
at the time of use, base n the following
calculations and reser positions

(instructions llsted in“the ‘Reagent
Preparation’ commeng?‘w1ndow):

<>

1: Elution Buff &iiml + {#tsamples x
100ul) 80(6 Eﬁ)@ 0 5ml
Note: be to contaminate the

elutloQ§buff§§ ng lysis buffer or other

2 Ly51 TT + Resin = [860ul +
s ¥ 344ul)lysis] + [140ul +
sa mns x 56ul)resinj
(380 = 4.3ml lysis + 0.7ml resin

;\cWa uffer = 1.5ml + (#sample columns
80 samples = 25, 5ml
‘\g'Buffer w/ DIT = 2.0ml + ({#sample

\)(\Q) umns x 0.8ml) 80 samples = 10.0ml

5.2.4Q§' A IQ EXQQACTION USING THE BIOMEK 3000 ROBOTICS

SYSTEM

O
<2K 5.2.4:1

5.2.4.2

5.2.4.3

Database Analytical Methods
Page 15 of 61

Turn on the Biomek 3000, computer, and Watlow
heater. Make sure that the heater is set to
85°C and that the shaker electrical box dial
is turned to the red at the far left stop.

Open the Biomek Scftware and choose the
'B3K_DNAIQV2.0.1.ISP’ method.

Set up the Biomek 3000 deck as follows

(outlined in the ‘Beckman Hardware and Deck
Setup’ comments w1ndow}:
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5.2.4.4

5.2.4.6

5.2.4.7

Database Analytical Methods
Page 16 of 61

Rack 1 (Al): Tool rack with MP200 (1)andg
gripper (3)
ML1 (A2): P250 barrier pipette tips
ML2 (A3): P250 barrier pipette tips
(dependent on sample number)
ML3 (A4): P250 barrier pipette tips
{dependent on sample number)

ML4 (AD5): empty

P6 {(A6): Heating system

Pl (Bl): PCR plate and base

P2 (BZ2): Deep round-well puri ation plate

P3 (B3): Reservolir frame anqueserv01rs with
reagents

P4 (B4): Deep round—wek%§ﬁurification plate
P5 (B5): Magnabot .
P7 (B6): Pre—proces ’ébdeep square-well plate

stacked jgvariomag Teleshaker
Note: The nu §j$§% boxes will depend on
be extracted. The

the number o mQ
lnstrumenﬁ\ ll Qh <2ktract full columns on
the pla \ @

\Q)

Clic @% ea n instrument arrow button
?bh When prompted, enter the

€%@ first tip column, and either
5%§$§ Oul for elution volume. The 50ul
ay be preferable for lower

\ngige %? q%}umns to be extracted (end

’b

\:> o tration samples. Verify the reagent

eck layout and click ok.

When the run has finished remove the
PCR/elution plate. A brief spin may be
necessary to remove any bubbles present in
the wells.

Proceed to realtime PCR (BI-314) for
quantification of the purified DNA obtained
in 5.2.4.5.

Clean the reservoirs between runs. At the
completion of all runs for the day, wipe down
the deck with 10% bleach or Dispatch
solution. Tools may also be cleaned with 70%
Ethahol if necessary.
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6.0 DNA EXTRACTS:

6.1 After a plate of samples has been extracted and during
subsequent analyses (e.g. quantification and amplification),
the DNA extracts may be stored sealed with foll at
approximately 4°C. For longer storage periods, the extracts
should be frezen at approximately -20°C., These extracts are
in-progress work product during this stage(s).

6.2 Any extract remaining, following the successﬂé% completion of

analysis and data review, will be discarde .\
&
7.0 Comments:
* \0

to check the purity of the reagen¥$/bej used. There need
only be one reagent blank per q% late, but the
analyst may choose to run addélor;e' %/ s on a given plate.

7.1 A reagent blank shall be carried th{gggg all extraction steps

7.2 The analyst may optional é}n oégb cleaning punches during
B3SD sample punching. At nuxL he puncher is cleaned
monthly but may be cl re en at the analyst’s
discretion. (E}

7.3 These procedure% %@ Q/for blocd or buccal samples on
FTA paper. e§}

7.4 The DNA IQ(§&S{§§@USKEye thoroughly mixed/resuspended priocr to

a}_lquotl,& O@

7.5 The {égl elution volume attained on the Biomek 3000 will be
~ B {' less than the volume chosen, due to evaporation during
t processing.

7.6 The Biomek 3000 performance verification color plate (Form
428-0C) is run by choosing the ‘Color Plate/Performance Check’
method in the Biomek Software. Deck set up and dye
preparation is described in the ‘Instrument Setup’ step and
the ‘Deck Setup Instructions’ comment window.

7.7 The DNA IQ extraction procedure may be performed manually, if
necessary, focllowing the procedure outlined in the DNA IQ
System—-Database Protocel, Technical Bulletin (revision date
4/06) This procedure follows the same steps as performed on
the Blomek 3000.

Revision 12
Database Analytical Methods : BI-312 12/7/11

Page 17 of 61 Issuing Authority: Quality Manager




BI-314

DNA QUANTIFICATION: REAL-TIME PCR

1.0 BACKGROUND:

DNA methodclogies that employ the PCR, such as STR analysis,
necessitate consistent quantification of human DNagﬁo obtain
optimum data. \SS)

"Developmental Validation of a Real-Time PCHgég%ay for the
simultaneous Quantification of Total Human<3 Male DNA," Krenke,
B.E., et al, Forensic Science Internationa}? Genetics 3 (2008), pp

14-21 vVel. 3. ~
Q)(\

“Improving Efficiency of a Small Fd%éR g:Sﬁg aboratory:
ai

Validation of Robotic Assays and w%i Microcapillary Array
Device,” Crouse, C., et al, Cr ’gb Vel. 46, No. 4, pp.
563-577. o 8 %i]

Q<@ A

Plexor® HY System for th %l d ngstems 7500 and 75C0 FAST
Real-Time PCR Systems %3 1<@>nual revision 11/07), Promega

Corporation. ,&

Automated Plexor th tup for the Biomek 3000, Technical
Bulletin (revi 1 n omega Corporation,

7500/7500 Re\;> PCR Systems Maintenance Guide, Applied
Biosystemﬁb

2.0 SCOQ&O

To provide a reliable method for the consistent guantification of
variable amounts of human DNA isolated from database samples.

3.0 EQUIPMENT/REAGENTS:

ABI 7500/Computer 96-well Reaction Plate/Base
ABI 7500 SDS Software Optical Adhesive Cover
Plexor® Analysis Software Microcentrifuge Tubes
Pipettes and Tips Strip Tubes/Caps

Plate Clamp Reservoir frame

Automated Tube Holders Centrifuge
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Plexor® HY Kit PCR-TE
i Biomek 3000 Robotics System with MagnaBot 96 Magnetic Separation
Device, 1/4 Inch Foam Spacer, Variomag Teleshake, Heating
Block, and Tip Disposal Container

4.0 PROCEDURE:
4.1 MANUAL PREPARATION OF DNA STANDARDS:

4.1.1 Label 8 sterile microcentrifuge tubes, or strip tubes
A thrcugh H or 1-8. QD

4.1.2 Dispense 40p¢ of PCR-TE into tubes<§gﬁ (std. 2-8).

4.1.3 Mix the Plexor HY Male Genomlccs Standard thoroughly
by vortexing approximately 5 onds., Transfer 10p¢

to tube A {Std. 1/undilute nd, to tube B {85td. 2).
Mix the dilution thorougr@&Q*
O

4.1.4 Prepare Std. 3-7 via Q,ser é;)ézﬂ'tlon by mixing and
subsequent 10u¢ traQ$3 E§§ro bes B through G. The
dilution series ﬁ 2, 0.4, 0,08,
0.16, 0.0032ng/ g? 1ate control

g& \2?\&. mp ’

respectlvely

4.2 MANUAL REACTTON P%P ,&/

YD‘ b of samples to be gquantified

4.2.1 Deterw
é&b t;C} imum, 2 sets of DNA standards).

4.2.2 lsh tﬁg@ out the 7500 Load Sheet on the Database
Qgﬁorksheets emplate {(Form 312-BI). Print a copy for the
(Q batch record/file.
O

§Z2 3 Calculate the volume of reacticon components needed,
based upon the number of samples to be guantified and
adding 2 or 3 reactions to compensate for loss and
variability due to pipetting. The following are the
velumes needed per reaction,

Plexor HY 2X Master Mix 10u¢e
Plexor HY 20X Primer/IPC Mix lut
Water EASY

Note: The volume of reaction components necessary to
prepare the Master Mix will be automatically
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calculated upon Load Sheet data entry and choosing
the manual option,

4.2.4 Thaw the master mix and primer mix and vortex 3-5
seconds. Pulse-spin prior to opening the tube (do not
overspin) .

4.2.,5 Place a 96-well reaction plate into a base, being careful
not to touch the top or individual wells. Do not place
the plate directly onto the counter or any surface other
than its base or the ABI 7500 thermal b ék

O
4.2.6 Prepare the Master Mix by pipetting Q?Q’required volumes
of water, primer and master mixes Afflo an appropriately

sized microcentrifuge tube or regerVoir. Mix thoroughly
and pulse spin if mixing in a Eggé

4.2,7 Carefully pipette 18pt of i@pP eaction Mix into the
bottom of each reaction used ‘Blowing-out’

the pipette is not recemm v01d splashing and/or
bubbles in the well, {b §§>

4.2.8 Add 2pt of sample<2 d to the appropriate
reaction well, kk to avoid bubbles as much as
possible,

4.2.9 Seal the\<§3 </‘é'wn:h an Optical Adhesive Cover.

Proceeqtgp
OQ\O\’
4.3 AUTOMAEER REﬁS>TEf$bPCR SETUP USING THE BIOMEK 3000 ROBOTICS
S¥YST

4 Q$§QFinish filling out the 7500 Load Sheet on the Database
<2 worksheets template (Form 312-BI). Choose the autcmated
option and print a copy for the batch record/file.

4.3.2 Thaw the master mix and primer mix and vortex 3-5
seconds. Pulse-spin prior to opening the tube (do not
overspin).

4.3.3 Turn on the Biomek 3000 and computer. Open the Biomek
Software and choose the ‘B3KPlexorHY v1.0.1.ISP’
method.

4.3.4 Set up the Biomek 3000 deck as follows {outlined in the
‘Labware Requirements’ comments window) :
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Rack 1 (Al): Tool rack with MP200 (1), P200L {(2), and
gripper (3)

ML1 (AZ): P250 barrier pipette tips

MLZ {A3): P50 barrier pipette tips

ML3 (A4): P50 barrier pipette tips (dependent on tip

quantity)
ML4 (AD): empty
P6 (A6): Heating system (not used)
Pl (Bl): PCR plate and base with extracted DNA
P2 (B2) Plate clamp and base with str%ﬁ?&ubes in

positions 1 and 12 ‘\O

P3 (B3}): PCR plate and base ~\

P4 (B4): Reservoir frame with au@a§%ted tube holders at
left-mest and right-mogt~positions

P5H (B5): Magnabot (not used)

P7 {B6): Variomag Teleshakeé§}no used)

Note: The position 1 s g% C;S§§s i1l be used for

preparation of the sta n series. If

preparing standards iggy sing previously
prepared standar@ez e placed in position 1.

follows (ou Tub@ Holder Pesitions and

4.3.5 Place reagent CQOSltlon P4 tube holders as
dé;}

QK

(féight

Reagents’
Left 1 (ég\ K/ Master Mix
Left 20X Primer/IPC Mix
S
$i§b1 osml microcentrifuge tube

1: fication Grade Water

2: Plexor HY Male Genomic DNA Standard
Right 3: PCR~TE Buffer in 1.5ml tube

Right 4: Empty

Note: The empty microcentrifuge tube will be used for
the master/reaction mix preparation. If preparing the
reaction mix manually, it will be placed in this
position. The left positions 1 and 2 will be empty if
using manually prepared reaction mix. Right positions
2 and 3 will be empty if using manually or already
prepared standards.

4.3.6 Click the green run instrument arrow button to begin

the run. When prompted, enter Y or N for standards and
master mix preparation, the number of samples to be
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guantified, the first available P250 tip, and the first
available p50 tip. Verify the reagent and deck layout
and click ok.

4.3.7 When the run has finished remove the PCR plate and seal
with an Optical Adhesive Cover. A brief spin may be
necessary Lo remove any bubbles present in the wells,
Proceed to 4.4.

4.3.8 At the completion of all runs for the day, wipe down
the deck with 10% bleach or Dispatch so ion. Tools
may also be cleaned with 70% Ethanol\§@)necessary.

4.4 RUNNING THE REACTION: %Q
4.4.1 Turn on the 7500 computer and ‘égln with the appropriate
user name and password. AL e computer has
completely started up, po Eke 7500 instrument,
allowing it to warm up efﬁb 3ﬁ\seconds Launch the
ABI 7500 S5DS Software. @ \ Q/

4.4.2 Open the :Lnstrumegzg\r é{gy @ing on the tray door,.
h

Place the plate older so that well Al is

in the upper- the notched corner of the
plate is in f:y t corner.
4.4,3 Close th § ray by gently pushing the right

side 06(& Qa y\/
4.4.4 In gé }§§> eééyare, select File>New and choose Absolute
o

Q?%ntlt r Assay, 96-Well Clear for Container, and
’§ exor HY r Template.

éz /5 Highlight the wells that contain samples or standards
and apply the autosomal, Y, and IPC detectors. Do not
include any unused wells. It is not necessary to name
the samples.

Note: Detectors are created during the initial
instrument set-up and/cr kit usage. Refer to the
Quantifiler Kits User’s Manual {(page 2-11) for
instructions on creating detectors if needed.

4.4.6 Select the Instrument tab and review the thermal cycler
conditions [Stage 1: 1 cycle, 95°C, 2:00 min.; Stage 2:
38 cycles, 95°C, 00:05 min, 60°C, 0:35 min.; Stage 3: 1
cycle, 95°C, 00:15 min, 60°C, 1:00 min, 95°C, 00:15 min;
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20ut sample volume; 9600 emulation unchecked; Data
collection: Stage 2, Step 2 (60.0Q0:35)]

4.4.7 Save the plate document as a .sds file with the
appropriate plate name.

4.4.8 Under the Instrument tab, click Start to begin the run.
When the run has completed, proceed to 4.5.

Note: Choose ‘yes’ at the SYBR Green message prompts.

%]

4.5 ANALYSIS AND RESULTS: A\O

4.5.1 Open the plate document to be aq@§§zed

4.5.2 Select Analysis>Analyze. é#b

{>

4.5.3 Export the amplification d &Q .cav file (e.g. to
USB drive) by select1ng<? Cfﬁp >Delta RN.

4.5.4 Export the melt/dlsé$§1athy §§§'as a .csv file (e.q.

to a USB drive e >Export >Dissociation
>Raw and Derlvat (3;hect ‘Yes’ at the SYBR

Green message& %ﬁ\ O
4.5.5 Launch the ﬁ%@xd§§ nq%:g?s Software and deselect “Set

Passive mport” in the file menu.

4.5.6 Impo bgghe es by selecting File>Import New Run.
(assay) name, choose the Applied
§§$SYSt csgbo instrument and assign dyes to the
ia osomal (CO560), and IPC (CR610) targets.

(Q Check the ampllflcatlon and melt boxes for each and
click ‘next’.

QK

4.5.7 Enter the analyst’s initials under Operator Name and

select ‘next’. Select the appropriate amplification and
melt files using the ‘browse’ buttons and click
*finish'.

4.5.8 Select the ‘Sample IDs’ tab and enter the names for each
well. Alternatively, the 7500 Load Sheet may be copied
and pasted into the Sample IDs window using the ctrl-T
function.

Note: sample names (including standard and no-template
controls) must be unique or the software will report
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concentration averages and an error will occur when
importing data into the worksheets,

4.5.9 Define the unknown samples, no-template controls, and
standards by highlighting the appropriate wells in the
well selector pane of the ‘PCR Curves’ tab and clicking
the corresponding icon in the toolbar.

4.5.10 Highlight the standard wells and click the ‘Create
Dilution Series’ icon in the tool bar Select ‘vertical
series’ and ‘decreasing’. Enter 50 @justed value
from the kit QC) as the starting conc é’ratlon and 5 as
the dilution factor. Click ‘apply’ \A

4.5.11 Leave the standard wells highli %ed and in the melt
curves window, drag the targeti./Eg 1t temperature line to
the midpoint of the melt curye Do this for the

autosomal, Y, and IPC curv Q) melt temperature (Tg)
for each sample will beQ n the table on the
right. @ \ é

A ‘yes' or ‘no’ i )5@ indicates whether a
sample has a melt tem within the target range.

A ‘ng call’ in @at & he sample has a melt curve
i

within the we is insufficient sample to
cross the t gﬁ increase in the T, for unknowns
may indi

y \Q'@p

ce of impurities.

4.5.12 Wlt \é wells still highlighted, select the
a and click the ‘Add Standard Curve’
i in ol bar. Repeat for the Y channel. Select
{;% ‘Stand Curves tab to view the standard curves

Q and print the autosomal screen for the batch record.
O™ Review the autosomal data for inconsistencies from the

QK following:

An R? value of >0.990 indicates a close fit between the
standard curve regression line and the individual Cy
data points of quantification standard reactions.

An R? value of <0.98 may be due to variability of the
0.0032ng/ul dilution. These may be omitted as
necessary. If the R® value does not improve with
removal of these standards, the Plexor HY System
Technical Manual (section X} may be referred to for
troubleshooting guidelines.
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The slope should fall within the typical slope range of
-3.1 to -3.7. A slope of -3.3 indicates 100%
amplification efficiency.

4.5.13 Under the ‘PCR Curves'’ tab, highlight all of the
samples, standards, and no-template controls (if any
standards were omitted in 4.5.12, do not include them
here). Select the ‘Add Standard Curve’ icon for the
autosomal and Y channels. Click ‘ok’ to replace the
existing standard curves.

)
4.5.14 Open the forensics report by selectlnsb orensics >Set
Neormalization and IPC Parameters >0 Check the IPC and

Curves Status columns for potent{gfbproblems and
troubleshoot as necessary (view other report tabs if
desired). Unknown samples w12§\ PC Cy values several
cycles higher than those of tandards with similar
concentrations, is an indj OQ? hat inhibkition may

O

have occurred, Q C) &

4.5.15 Highlight and copy iéb géyreport. Paste the data
into the ‘PHY Raw ¥§khe database worksheets.

Cpen the ‘PHY 750 R b and review the imported
data. Delete s from the sheet.

If perfor cné &g(n %}l normalization and amplification
set- up ‘%s ruction on the sheet, delete the
stand §>no ctefiplate contrels and print the results
@;% record. A .tab file will
auug} <é) saved for Biomek 3000 import.
’é% performg manual normalization and amplification
(Q set—-up choose the check mark from the manual dilution
{g> scheme drop down menu and un-gray the associated

<2 columns. Delete the standards and no-template controls

and adjust values in the dilution scheme columns as

needed. Print a copy of the results sheet for the batch
record.

4.5.16 Proceed to STR amplificaticn (BI-316).
5.0 COMMENTS:

5.1 After initial thawing, the Plexor HY Male Genomic DNA Standard
will be stored at approximately 4°C.
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Refer to the Plexor HY System Technical Manual for additional
user information and troubleshootfing guidelines.

A template may also be created in the Plexor Analysis
Software when running multiple plates with the same layout.

The Halogen Lamp may be checked manually to determine if
replacement is needed. Place the Green Calibration Tray in
the block. Select Instrument > Calibrate and set the
exposure time to 4096ms, lamp control to Max, and select

Filter A. Click Snapshot and observe resul Expected
results should consist of red fluorescen §sa&splayed in all
wells., Lack of fluorescence indicates t need for lamp

replacement. The lamp status should Q%hecked as well by
selecting Instrument > Lamp Status/ﬁey acement and viewing
the condition. q}

Q

In order to extend the life ofg§g%

instrument should be turned &% aggah

Lamp life is apprOleately

gen Lamp, the
e{gt is not in use.
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2.0

BI-316

STR AMPLIFICATION: PP1l6 HS

BACKGROUND :

DNA analyses have revolutionized forensic bkiclogy. The
advent of PCR allowed scientists to analyze evi@entiary
material present in minute quantities and de%égaed states.
The identification of forensically signifi STR loci has
allowed scientists to combine the discrim@ation attainable

with the older RFLP technology with th eed and sampling
capabilities of other PCR-based meth ogies. The
PowerPlex™ 16 HS allows the co-amp i1cation of the core
CODIS 13 loci, as well as, Amelo n, EXd two
pentanucleotide~repeat loci, P&% /anta E.

Butler, J. Forensic DNA Ty and Technology
Behind STR Markers. 200<2Chc es

PowerPlex™ 16 HS Sys éggﬁ anual Promega
Corporation

9
scopn: (\o \@ <<§(</

To provide ag:S? ﬁ§2 \Hgd for consistent, high quality

amplificatidn o m offender database samples ensuring
the genenq%gon o able PCR product for capillary
electro resis an nalyses of these STR loci.
E_Q@;&&NT/REAGENTS :

X
Thermalcycler Half resexvoir and base
Centrifuge Automated tube holders
Microcentrifuge tubes PCR plate and base
1.1ml square-well, v-bottom plates Pipettes and tips
Foil Seal/Optical Adhesive Cover Compression pad

PowerPlex™ 16 HS Kit

Biomek 3000 Robotics System with MagnaBot 96 Magnetic
Separation Device, 1/4 Inch Foam Spacer, Variomag
Teleshake, Heating Block, and Tip Disposal Container
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4.0 PROCEDURE:
4.1 DNA TEMPLATE:

4.1.1 Based upon the guantity of DNA isolated and its
initial concentration, samples should be normalized to
an optimal concentration for amplification (e.g.,
0.25ng/ut¢ for manual normalization). It is also
convenient to have all samples in a batch at the same
concentration, if possible, for ease in the
preparation of PCR Master Mix and reac n additions.
The maximum amplification volume for. ow level or
undetected samples is 4.4pf for ma \1ly prepared
PowerPlex 16 HS, quarter volume qgabtlons and 4.0p!
for automated reactiocns.

.\Sb

4.1.2 The amount of DNA templateé§££xito a quarter volume
amplification reaction s targeted at ~0.50ng,
but may be adjusted as ﬁi Q% In general, the
amount of 9947A is al t 0.5ng; however,
due to varlablllty Z%e amount may need to

be increased. A io hlqher amount of the
positive contro ngg {éé} for FTA samples due to
the lower amp numper.

4.2 MANUAL AMPLIFICAT(QN Q@’ ,&/

4.2.1 Thaw 8§§§ L\{ 6 HS 5X Master Mix, PowerPlex 16
HS k&? Mix, and Amplification Grade Water
alned in the HotStart kit.

4.2, %gﬁculate gge volume of reaction components needed
(Q based upon the number of samples (including extraction
Q and amplification controls) to be amplified and adding
<2 1 or 2 reactions to compensate for loss and
variability due to pipetting. Use the ‘Amp.
Worksheet’ tab of the Database Worksheets Template
(Form 31Z2-BI) and the manual setup option to
automatically calculate necessary volumes. Print a
copy of the completed worksheet for the batch
record/file. The following is a list of the 'fixed’
amounts to be added for a 6.25uf reaction.

PowerPlex 16 HS bX Master Mix 1.25ut
PowerPlex 16 HS 10X Primer Pair Mix Q.6ut
'DNA Template + dHZ0 4., 41
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'For FTA extracted samples there is no volume for the
DNA template so 4.4ut¢ of dH,O0 will be added to these
tubes/wells.

Note: The amount of Reaction Mix added to each sample
is dependent on the volume needed to add the DNA
template.

4.2.3 Prepare the reaction mix by pipetting the required
volumes of 5X master mix, 10X primer mix, and water
(if needed) into an appropriately size 9
microcentrifuge tube or reservoir, QS&%thoroughly and
pulse-spin if using a tube, Qé‘

4.2.4 Pipette the appropriate amount o reaction mix into
each well of a labeled 96- we%%} eaction plate., The
negative amplification cont should be the last

sample processed.
o QQ

4.2.5 If DNA concentrations Qres% same, add
appropriate volume ngdaégb essary.

4.2.6 Pipette each DNA<%am &gblczk the appropriate well,
Use 2947A con e positive amplification

control an%e) é§b‘t§é$2@gative amplification

control.

4.2.1 Thoro%SéS t plate with an adhesive foil seal.
Use&s ea tor to tightly seal between and over
ea

4.2. &§g%ove la cat and, touching only the plate,
(Q transport the samples to the thermal cycler in the
Amp/PostAmp room, using the other hand on the door

O
QK knob.

4.2.9 Place a compression pad over the plate and put it into
the thermal cycler., Remove/discard gloves before
exiting the Amp/PostAmp room. Proceed to 4.4,

4.3 AUTOMATED AMPLIFICATION SET-UP USING THE BIOMEK 3000 ROBOTICS
SYSTEM:

4.3.1 Thaw the PowerPlex 16 HS 5X Master Mix and PowerPlex 16
HS 10X Primer Pair Mix contained in the HotStart kit.
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; 4.3.2 Finish filling out the Amp Worksheet on the database
worksheets template (Form 312-BI). Choose the automated
option and print a copy for the batch record/file.

4.3.3 Turn on the Biomek 3000 and computer. Open the Biomek
Software and choose the ‘B3KNormSTR V1.0.0.ISP' method.

4.3.4 Set up the Biomek 3000 deck as follows:

Rack 1 {Al): Tool rack with P20 (1), pzéﬁ (2), and
gripper (3) WO

MLl {(AZ): P250 barrier pipette tips{é

MLZ (A3): P50 barrier pipette ti %)

ML3 (A4d): P50 barrier pipette t&éﬁ?

ML4 (AS5): empty

P& (A6): Heating system no&éﬁ

P1 (Bl): PCR plate and bagé‘ tcixxtracted DNA
P2 (B2): Dilution plate v-bottom)
P3 (B3)

r
Reservoir fraqg y& ated tube holders at
left-most at ES positions and half
reser\ml?3 %&;

P4 (B4): Dilutio lape¥| e~well, v-bottom)
P5 (B5Y: PCR @, @ {magnabot removed)
P7 (B6): Vard é§§ er (not used}
4.3.5 Place reaq& '{Q %%osﬂ;lon P3 tube heolders and

reserv
Lef’oxi @&X Master Mix
10X Primer Pair Mix
Qieft 4: Empty 1.5ml microcentrifuge tube
Q Half Reservoir: autoclaved nanopure water (5.2ml for 80
<2 samples)
Right 1: i1ng/ul 9947A DNA Standard
Right 2: Empty
Right 3: Empty
Right 4: FEmpty

Note: The empty microcentrifuge tube will be used for
the master/reaction mix preparation. If preparing the
reaction mix manually, it will be placed in this
position. The left positions 1 and 2 will be empty if
using manually prepared reaction mix.
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4.3.6 Click the green run instrument arrow button to begin
the run. When prompted, enter the first available P250
tip, the first available p50 tip, and true/false for
manual master mix preparation.

4.3.7 The STR Normalization Software will open automatically.
Login with the appropriate user name and password.

4.3.8 Enter the plate name and select ‘Idaho State Police Qtr
Rxn 16HS 0.5ng Plexor’ as the template and click
‘next’ . %)
O
4,3.9 Select use an existing extraction c ﬂ&rol template
(Idaho State Police Database Extc%?ﬁtrol Template) and
choose ‘next’.
0\0

4.3.10 Choose use existing injecti QD trol template and
select ‘Idaho State Polic Qy trol Template’. Click
‘next’.

4,.3.11 Click ‘browse’ to l e Qb 1nput data file

e
created in step 4 Cl . Select ‘next’ and
review the anal%g c%i#)table

4.3.12 Click rev%?§32§525h plate and make any necessary
changes 4§?>add or remove samples for
ampllflcaegg &&} éb'Ct ‘done’ and ‘next’.

>
4.3.13 The 5&;1 plate may be reviewed by selecting
‘re® \:§b atlon plate’. Samples will be re-
ered plate to fill any blank spaces created
remov1n amples. Select ‘done’ and ‘next’.

%zigig Select the appropriate CE results group and instrument
protocol, ensure open report is checked, enter the
appropriate user name and password, and click ‘finish’,
Select ‘ok’ for the P20 tool message.

4.3.15 Verify the deck layout and reagent setup and click
‘ok”,

4.3.16 When the run has finished remove the PCR plate and
thoroughly seal the plate with an adhesive foll seal.
Use a seal applicator to tightly seal between and over
each well,.
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4.3.17 Remove lab coat and, touching only the plate,
transport the samples to the thermal cycler in the
Amp/PostAmp room, using the other hand on the door
knob.

4.3.18 Place a compression pad over the plate and put it into
the thermal cycler. Remove/discard gloves before
exiting the Amp/PostAmp room. Proceed to 4.4,

4.3.19 At the completion of all runs for the day, wipe down
the deck with 10% bleach or Dispatch s tion. Tools
may also be cleaned with 70% Ethanob\~ necessary.

4.4 THERMAI, CYCLING PARAMETERS: Ci§a

4.4.1 After the samples have been xéged in the thermal
cycler, turn on the power select the appropriate
pre~programmed cycling p {Q
4.4.1.1 For DNA TQ- exe§ ow level FTA-

extracted p16HS’ with the
follow1n¢ ndl @

\5‘0

96}%;28 es, then:

@SQEQ%@ £
4° seconds,
NP
6D r 30 seconds

*S\ \:liléhﬂ % to:

®\ 06 for 45 seconds
(§Q for 10 cyecles, then:
<

<2 ramp 100% to:
90°C for 30 seconds
ramp 29% to:
60°C for 30 seconds
ramp 23% to:
70°C for 45 seconds
for 20 eyecles, then

60°C for 30 minutes, then:

4°C soak
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4.4,1,.2 For FTA-extracted samples (other than low
template), ‘PP16HS17’ with the following
conditions may be used:

96°C for 2 minutes, then:

ramp 100% to:

94°C for 30 seconds,
ramp 29%% to:

60°C for 30 seconds
ramp 23% to: ng
70°C for 45 seconds ~SS>
for 10 cycles, then:

ramp 100% to: .
a0°C for 30 seconds Q}

ramp 29% to:
60°C for 30 sec Qggb {3*
ramp 23% to: 22 (:§>

70°C for ona\q' é&
for 17 cycl‘gf t'é @Q/

NS
5.0 AMPLIFIED DNA PRQ‘S@JT O(\ <</

5.1 After cy \Eég qgﬂuded remove samples from thermal
cycler amples@ uld be run on the Genetic Analyzer as
so0on &g possible Jfter amplification. Prior to capillary
ele ophoresis and/or before analysis is completed the

ggﬁp es may be stored at approximately 4°C. For longer
storage periods, samples should be frozen at approximately -
20°C. Amplified product is ONLY stored in the Amp/PostBAmp
room. -

5.2 At a point in time after STR analysis is completed (i.e.,
data has been reviewed and approved for uplocad), the
amplified product will be disposed of in a biochazard
container in the amp/post-amp room. As needed, this
container will be sealed and transported directly to the
dishwashing room. The container will be placed into a second
biochazard bag, sealed and disposed of with other biohazardous
material.
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6.0 COMMENTS:

6.1 Ciean surfaces with freshly made 10% bleach solution or
Dispatch® prior to set-up.

6.2 Wear gloves at all times during amplification set-up.

6.3 Mix all reagents thoroughly (e.g., vortex) and pulse-spin
them in microfuge prior to dispensing.

6.4 If excessive evaporation is observed follow1céb
amplification, an optical adhesive cover m e used to seal
the plate rather than the foil seal.

%)

6.5 When using a Y4 volume reaction, the‘ %?ification reagents
may be completely absorbed by the BSD punch, 1if used for
the FTA extraction method. If t pens, it is
recommended that 5ul sterile waﬁ& ded post-
amplification, and thoroughl 6@ to running on the

genetic analyzer.

6.6 After initial thawing tandard and any
dilutions will be sto&& mately 4°C.

6.7 When amplified pggg t d in the refrigerator, an
increased amoun é?g? icn may form on the foil seal.
Punching thro ollow1ng a brief spin, may be

preferablea§$§§' §Q§n e seal in order to reduce the
l

potentlal Oorn,
«\* S

Q‘OQ
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BI-318

STR TYPING: CAPILLARY ELECTROPHORESIS AND DATA ANALYSIS

1.0 BACKGROUND:

Any eukaryotic genome is interspersed with repeat NA sequences
that are typically classified by the length of core repeat
sequence, and the range of contigucus repeats ically seen or

the overall length of the repeat region. S QﬁShort Tandem
Repeat) loci are scattered throughout the gefome occurring every
10,000 nucleotides or so, and have core eat units of 2-6bp in
length with overall lengths of less th 40G bp.
N

STR loci examined for human identiﬁ% atd ﬁ&poses were selected
for the following characteristi QDE_ Ql Q&{ criminating power

" (generally >0.9) with observed y of >70%, 2) loci on
separate chromescmes to avei gﬁn ’% ability to obtain
robust, quality, reprodu01 Hép multiplex amplification is
performed, 4) low stutte QEbtlon rate and &) small
allele sizes (<500 bp Qﬁi nt of analysis of degraded

samples.
\\O &

By 1997, as the {qult unity-wide forensic science
égf

effort, the fol in CiB loci, all tetranucleotide repeats,
were selected Q th® bagle’ for NDIS, the CODIS (COmbined DNA Index
System) Nat*@Xal Dataé: 381358, THOLl, D21sil, D18551, D5S5818,
D138317, 20, D165539, CSFlPO, vWA, D8S1179, TPOX, FGA. When
all 13 S core loci were examined, the average random match

proba Qé&lty was found to be <1 in lxiO12 among unrelated
individuals, offering the promise of individualization.

In addition to the 13 core CODIS loci, the PowerPlex 16 HS
multiplex includes Amelogenin, a gender identification locus, and
two pentanucleotide repeat STR loci, Penta D and Penta E. STR
typing, with amplified products generated from this kit, separated
by capillary electrophoresis on the 3130xl Genetic Analyzer with
data collection and analysis software employed in developing the
genetic preofiles, will be used to produce STR profiles from
convicted offender samples for entry into CODIS.
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Butler, J. Forensic DNA Typing: Biology and Technology Behind
STR Markers. (2001) Academic Press.

PowerPlex™ 16 HS System Technical Manual
PowerPlex® Matrix Standards, 3100/3130, Technical Bulletin
ABI 3130/3130x1 Genetic Analyzer Getting Started Guide

ABI 3130/3130x1 Genetic Analyzer Mainenance Troubleshooting

and Reference Guide
cgb
W
GeneMapper™ ID Software User Guide ‘&
=3
2.0 SCOPH:
et .\0

To provide a reliable method for ge at g STR genetic
profiles from offender DNA databai§\

3.0 EQUIPMENT/REAGENTS :

3130XL Genetic Analyzer QL@l D Q@Qectlon Software
GeneMapper™ 1D Software
Computers \Q

9700 Thermal Cycle% b 0
Pipettes and Tips
Benchtop Cooler &

Capillary Arr?%@
96 Well Rea (§Qtd€3§ﬁd Septa

Buffer Res€h epta

POP4 Po
Genetl {Analyzer é;}fer

I%wwéfgex® 16 HS Kit Contents
ex® 16 Matrix Standards
Délonized Formamide

Nanopure Water

4,0 PROCEDURE:
4.1 AMPLIFIED FRAGMENT DETECTION USING THE 3130xl

Note: Prior to using the ABI 3130x1 Genetic Analyzer for
samples, a spectral calibration (matrix standards) must be
run to achieve proper color separation of the dyes used for
the amplification primers, allelic ladders and size
standard. To prepare a matrix, four standards are run
under the same capillary electrophoresis conditions that
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will be used for samples and allelic ladders. Use the 3130
Matrix Standard set, which includes the Fluocrescein Matrix,
JOE Matrix, TMR Matrix and CXR Matrix for the blue, green,
yvellow and red matrix standards, respectively. This is
performed when necessary due to performance, or after any
instrument maintenance/repair that involves
adjustment/replacement of the CCD camera or laser.

Additicnally, a Spatial Calibration must be performed prior
to running any samples. The instrument uses images
collected during the spatial calibration to e lish a
relationship between the signal emitted for:éach capillary,
as well as the position where that signal 11ls and is
detected by the CCD camera. This 1s pe Ermed any time a
capillary is installed or replaced (ineldding temporary
removal of a capillary) or if the 1n§§§ﬁment is moved.

4.1.1 Turn on the computer, gig% 'che instrument,
start Data Collectio QE& A&pd walt for green
squares to appear ﬂz; all™~ap ations on the

service console. t ecessary subfolders
on the left t £ a Collection. Refer
to the ABI 31 <§§éA etic Analyzers Getting
Started Gui et ed instructions on
instrume udlng creation of
instrumen , results groups, and spatial
calib 1n apprepriate information in

the&b 06\ n&/ ion Log (Form 422B-QC).

QQ]performed in the opposite order
Xé\ Dat gﬁgactlon software, 3130x1l, then
compute The Data Collection Software must be
(Q closed by choosing ‘Stop All’ and waiting for all
{$> red symbols to appear before cleosing. HNever use
<2 the ‘X’ to close while green or yellow symbols
are displayed.

4.1,2 Create a new plate record:

4.1.2.1 For a spectral calibraticn plate expand
the tree pane of the Data Collection
Software and click ‘Plate Manager,’ under
‘ga3130x1l’. Choose ‘New’, and fill in
the dialog boxes, with ‘Spectral
Calibration’ as the application. Fill in
the applicable dialog boxes on the
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Spectral Calibration Editor as follows
(clicking “OK' when complete to save):

Sample Name: date Spectral

Priority: May optionally be changed to a
number <100 for injection priority.

Instrument Protocol 1: Choosg the
Spectral instrument protocokéé&om the

drop down menu @\0
PowerPlex 16 specificéﬁ module and
protocol settings f<§, ctral
Calibrations are aﬁb ollows:

Module Type {Q Spectral
Template: Q C)O Spect36_ POP4

Inj. kv: @) é& 3
};ata neQS& ‘Qe §<</ égg
un €3 %ge

Spectral
F
36
Matrix Standard
wq\/ ondltlon bound: 4.0
g\ condition bound: 12.0
O \50
@@ O n7j.Secs:

c§2 4,1,2.2 Por a sample plate finish f£filling out the
<2§, 3130XIL, L.ocad Sheet on the database

worksheets template (Form-312-BI). Print
a copy for the batch record/file. Choose
the ‘'3130x1 Plate Document'’ tab and ensure
the information corresponds to the Load
Sheet information. Verify the information
on the template is as follows:

Container Type: 96~Well

Application Type: regular
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GeneMapper: GeneMapper Generic Instance

Sample Name:

Allelic Ladder: LADDER (or PP16 LADDER)

Controls: POS [or (4}, etc.], NEG [or (-
}, etc.], RB (reagent blank)

Database samples: ID#######4#
{e.g., 1ID20010G1412
.\Sb
Priority: May optionaikgxbe changed to a
number <100 for injecqa priority.

Sample Type: Samp C%ategories of
‘Sample’, ‘Alle '€>La der’, ‘Positive
Control’, or ° atk@e Control’, may

tionally b A
ocptliona Y Q y\@é

Results QQéE;,&b r the appropriate
resul Caro e are typically
deno lyst initials and

sh a@)cally populate from the

C&nqéghméﬁt Protocol 1: Enter the

rogi/(/dte instrument protocol {e.qg.,
Q:} sec, PPl6 3 sec, PP16_10 sec).

S

Q§SS (jgaerPlex 16 specific run module and

&S

Database Analytical Methods:

Page 39 of 61

rotocol settings for sample plates are
as follows:

Module Type: Regular
Template: HIDFragmentAnalysis36 POP4
Inj. kV: 3

Run Time (seconds):2000

Protocol Type: Regular
DyeSet: F

Inj.Secs: 3-10

3 secs — Generally produces good
results for Allelic Ladders and

Revision 12

BI~318 12/7/11
Issuing Authority: Quality Manager



samples 2,50ng (injection times
may be adjusted {3-10 seconds
per analyst's discretion).

5 secs.- Samples <.50ng generally
produce good results.

4.1,2.3 Delete any unused wells. Perform a ‘Save
As’ of the Plate Template Worksheet to
disc (i.e. USB drive) for subsequent
transfer to the ABI 3130xl. The document
must he saved as a .txt flleqﬁiab
delimited) . O
A\

4,1.2.4 Import the previouslyéiiaed pldate record by
selecting ‘Import’ o ‘Plate Manager'

window. Browse to cate the saved .txt
file and choose Qék

4.1.2.5 Open the imp €§%e‘{ecord by

hlghllghtl <2§?cking ‘Editr.

Review t g' n&S?m in the GeneMapper
Plateészt re that it is correct
or m QS@ necessary Click ‘OK’

e(}p save the plate record.

4.1, é$§b ore than one run of a sample
(}, 1ple injection times), select

Q> AQ{,/Sample Run in the GeneMapper
g:\ ditor window. This will add
0 &%tlonal Results Group and Instrument
tocol columns to the end of the plate
ecord, These additional runs may be
C§Q added at any point in the run, prior to
<2§, the last injection, if the scientist
notices that a sample would benefit from
re~injection {e.g., repeat because of bad
injection or to vary injection times
[from 3-10 seconds]). Additional Results
Groups and Instrument Protocols may also
be filled in on the original Load Sheet
template pricor to importing.

4.1.3 In the manual control window, the scientist may
choose to set the oven to 60°C so that it will be
ready to run., Choose Oven in the ‘Send Defined
Command for’ drop down menu box. In the ‘Command
Name’ box, choose Turn On/0Off oven, with a
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‘“Value’ of On, and click ‘Send Command’. Next,
in the ‘Command Name' box, choose Set oven
temperature, with a ‘Value’ of 60.0 and click
‘Send command’. Note: once the oven has been
turned on and the temperature set, the oven will
cnly preheat for 45 minutes before shutting
itself off,

4.1.4 Prepare samples for capillary electrophoresis:

4.1.4.1 For amplified products 1ncygﬁlng
controls), typicailly 1luf ;;Sﬁlf rxn 1is
added to 10ut¢ of ILS Mas Mix (made by
adding 0.5p¢ ILS600 s{iﬁbstandard/sample,
9.5u¢ deionized formam¥de/sample and
adding quantities fﬁr N+2 in Master) that
has been dispens in o the wells of a
pre-labeled plaﬁ, Allelic Ladders
add 1pf¢ Ladd aster Mix. Note:
The master ng q;B ltered by adding
0.25u¢, ’ pf ILS600 size

stand SpE or 9.2b0nut
del fﬁ§gﬁ§ e respectively to
Q§ peak height variability.
4.1.4, 2@?2 \s@es are diluted 1:10 in
{(a 1:5 dilution may be
e> cgfbe . but of each matrix dye
t is then added to 480pt¢ of
ized formamide (without size
xé\ ndard). Load 25 pt¢ of the fragment
N ix into each of 16 wells on the pre-
C§Q labeled plate, which will include each of
<

<2 the 16 capillaries (e.g. wells Al through
H1 and A2 through HZ2).

4.1.5 Following sample addition, place a plate septa on
the plate and heat denature for ~3 minutes at
95°C. Immediately chill in benchtop cooler (or
on ice) for 23 minutes (perform on all sample
types - ladders, matrix, controls and samples).
Note: the plate septa may be cut to cover only
those well columns being used on smaller plate
runs.
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4.1.6 Place the sample plate intc the plate base and
secure the plate retainer clip on top, making
sure that nc gray i1s visible through the holes.

4.1.7 Place the plate assembly in the instrument in
either position A, or position B and close the
doors. The plate map on the ‘Plate View’ window,
under ‘Run Scheduler’ will turn yellow when the
plate is in place and has been detected by the
instrument. Note: the 3130xl will accommodate

two plates per run. <O
.\Sb
4,1.8 Prior to running the plate, conf{ﬁm that dye set
F is selected and the correct ive calibration

for dye set F is set in spepéfal viewer.
N\

4.1.9 Locate the plate record<g§>th ‘Plate View’
window and highlight i§> Y king on it once.
With the plate recor 1 g f&g, click the

appropriate plate Egp 226 A or position B}
to link the plat \, Esgt ific record. The
g low to green when it

e

plate map wil i
is successfu rify the correct
scheduling un ()n the ‘Run View’ window.

the
Select a Q$> rm that the corresponding
wells ' €:, n the plate diagram are
corres@x un Make adjustments to the

pia t@‘d 9\/ ecessary.

4.1.10 Q§ﬁ en Run Instrument arrow button in
the to start the run. DMonitor
QD eiectro oresis by observing the run, view,
array, or capillaries viewer window. Each
<2{$> injection (set of sixteen samples) will take ~45
minutes. Hote: to run a duplicate plate record,

the plate may need to be unlinked prior to
linking the duplicated record. This is done by
highlighting the currently linked plate record
and clicking ‘unlink’.

4.1.11 After completion of the spectral calibration run,
open the ‘Spectral Viewer’ window to evaluate the
spectral and set the active calibration. Confirm
that Dye Set F is selected. Click on individual
wells in the plate diagram to see results for
each of the sixteen capillaries. For each
capillary, verify that four peaks are present in
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the spectral profile (upper pane), that the order
of the peaks are, from left to right, blue-green-
vellow-red, and that the peaks are regular in
appearance. Next verify that four peaks are
present in the raw data profile (lower pane},
that the order of the peaks are, from left to
right, red-yellow-green-blue, and that the peak
heights are above 750RFU (1,000-4,000 RFU is

ideal). If at least 12 capillaries pass, then
the calibration should be saved and set as the
active calibration. (%)

O
Note: A minimum of 12 of the 16 Qépillaries must
pass 1in order to accept a spe 1L calibration.
A passing capillary will be goTored green in the
plate diagram. Additicnal capillary status
may be viewed in the ‘Ev Lgg’ under
‘Instrument Status’. 11Q§¥ spectral

calibration as necesﬁé CffbliAit least 12

capillaries pass @ \

4.1.12 After complet&z&bof QSE\SQ finish filling out

the 3130xl I {\ LEGM Form 422B-QC) .
\

4.2 DATA ANALYSIS: 8}&7 ID (GMID)
4.2.1 Dat NOT performed on the instrument
ﬁ?ﬁ nsfer the run folder (including

ate record) to an analysis computer

us1d§5 gf??table USB drive. After analysis and
QD rev1ew e complete, a copy of the run folder and

Q GMID project(s) will be stored on the ISPFS

O network drive. The Run Folder on the instrument

<
<2 computer may be deleted at this point.

Note: prior to data analysis, the appropriate
panels and bins must be imported intc GeneMapper®
ID., Additionally, previously run Macintosh data
must first be converted to PC files using the
‘Mac to Win’ conversion program.

4.2.2 Set up the analysis methods for GMID analysis as
follows (analysis methods are created and stored
in the ‘Analysis Methods’ tab in ‘GeneMapper
Manager’):

Revision 12
Database Analytical Methods: BI-318 12/7/11
Page 43 of 61 Issuing Authority: Quality Manager




Q‘OQ

‘General’/ Tab: Name the analysis method so that it
reflects what the method is (e.g. 3130PPl6-
150RFU) .

‘Allele’ Tab: Choose the appropriate bin set.
Choose ‘Use marker-specific stutter ratio if
available’, and ensure ‘minus stutter distances’
are from 3.25 to 4.75 for tetra and from 4.25 to
5,75 for penta. All others should be 0.

‘Peak Detector’ Tab: Advanced Peak DeBection
Algorithm, partial sizing (80-550: 600), light
smoothing, Local Southern size cﬁﬂﬂlng method
with baseline window of 51 pt Q%in. peak half
width = 2, polynomial degree 3, peak window
size = 15, and slope thresh@&ﬁs = 0,

Analysis range may be gﬁgbt 'Qither full or
partial and is empir %gé é&plned for each
run and/or instrume ing partial range,

the start and st Cpoig?s determined by a
review of the an noosing points that

will not inc r peaks but will cover
the size r €9 2500 bases.

Peak Am §§> holds will depend on sample
qualth& y 150 xfu threshold in all
col shold may be raised in Blue,

w for Allelic Ladders if
fu threshold may be lowered to 100
figayst's discretion., With the exception
of Red eaks below 100 rfu are deemed
inconclusive (see 4.3.2 RIFU Threshold).

‘Peak Quality’ Tab: The minimum peak height ratio
for Heterozygote Balance should be set at 0.5 for
database (CODIS) samples. Set the max peak width
to 1.5 bp and pull-up ratio to 0.05., The signal
level and allele number may be set according to
analyst preference and sample type.

‘Quality Flags’ Tab: The quality flags are only
used as a tool to aid in data analysis and review
(i.e. to assist in calling attention to potential
artifacts or data quality concerns). These flag
settings may be adjusted according to analyst
preference and sample quality.
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4.2.3 Create and store a size standard for GMID
analysis, under the ‘Size Standards’ tab in
‘GeneMapper Manager’. Name the size standard so
that it refliects what the standard is (e.q.
ILS600 80-¢00).

Data analysis will be performed using the ‘Basic
or Advanced’ size standard. The size standard
consists of the following peaks: 100,
120, 140, 160, 180, 200, 225, 250 gé@ "300, 325,
350, 375, 400, 425, 450, 475, 500WC3 and 600
(the 60 and 600 peaks may be oth nally defined
by the analyst). Qb

4.2.4 Create a GeneMapper® ID Prqggét

4.2.4.1 From the GMID @ﬁ@n x@\u select File/Add
Samples to gng hlight the
approprlatq&run in the pop-up

window aqﬁb géi“‘ to List’. Once the
dax

cl
run f b copiled to the column
on the“ri f k ‘Add’ to populate the
pr tbm h@ samples in the run
Sed O
N«
@In\{s eémples table, for each sample,

L e sample type, analysis method,
(§> and size standard from the pull-

() C%gﬁ llStS Ladders must be assigned the
n

ple type of ‘Allelic Ladder’ for the

%) alysis to occur. 1In order to use the
{Q control concordance quality flag, all
<$> controls must be marked appropriately as
<2 either ‘Positive Control’, or ‘Negative
Control’. All others may be marked as
‘Sample!

4.2.4.3 Save the project as the date MMDDYY,
folilowed by the analyst' initials (and
any other descriptors that may be
necessary). HNote: the analyzed project
will be exported to the run folder at the
completion of analysis/review.

4.2.4.4 Analyze the samples by clicking the green
Analyze button. If the project has not
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already been saved, a prompt will appear
to enter a project name before analysis
will commence.

4.2.5 Evaluate GeneMapper® ID Data:

4.2.5.1 The Raw Data may be reviewed to determine
analysis start/stop points, or to
identify baseline problems, off-scale
data, excessive 'spikes' or other
anomalies that may interfer th data
analysis and require re—;sé;btion or
other corrective measuref™ FExpand the
run folder located in@ navigation pane
on the left. Highli the sample({s) of
interest to view thg\associated sample

information, raw and EPT data.
Minimize or hi uﬁﬁa he run folder to
return to th maHE) ct window,

sampl %gf' uare indicates that
the 1 sed the sizing criteria
%} t manually examined.
@ﬁgg Q@ he ze standard of each sanmple
W théy, and/or red ‘SQ’ to confirm
signment of fragment sizes,
iE;f the sample(s) of interest and
Cy the Size Match Editor button. If
\:> sary, adjust the peak assignments by
xé\ ht clicking on a peak and deleting,
N\ dding, and/or changing values. If all
C§Q peaks are correctly labeled but the
<2§. gquality score is below 1.0 {may be
checked by choosing Tools/Check Sizing
Quality), click the ‘Override SQ’ button
to set the SQ to 1.0. Once all edits
have been made, click ‘OK’ to save the
changes and close the Size Match Editor
(clicking ‘Apply’ saves the changes but
leaves the Size Match Editor open).

These samples are ready for reanalysis in
the project window.

XN
4.2.5.2 Check th \C»SQ’ @& quality) for all
e

Note: Data may still be deemed acceptable
without the ILS 60 and/or 600 bp peaks
present. If additional peaks are
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assigned because of bleed-through of TMR
peaks (typically Amelogenin peaks), the

scientist may choose an Analysis Method,
with an increased rfu threshold for the

red channel to prevent these peaks from

being detected, if desired.

4.2.5.3 Examine the blue, green, and yellow

allelic ladders. Check that correct

allelic assignments were mad%b
Note: GMID automatically ‘ébrages all
valid ladders in a run f{§‘genotyplng
Genotypes are assigne comparing the
sizings of unknown <§}eles from samples
with the sizings o@a nown allelies
contained within veraged allelic
ladders of eac Qg%cug? A ladder (s} may
be omitted £

by deleting it
from the 6@1 PEQ. @A’ndow prior to
analy81s\\ @
4.2.5.4 Data \;%d in various
colors and/or tables to
t bl‘ through, spikes, stutter,
er variants, etc. Sample
\(\OPlo\ﬁ" ed from the ‘Samples’
c$§b/wg\, w, allows all loci in a given

s to be viewed simultaneously.
ample Plots view from the
xé\ (j?%notypes tab/window; however, allows
N ocl to be viewed individually {more than
{$§Q one locus can be viewed at the same time

<2 by adiusting the number of panes
displayed) .

4.2.5.5 GeneMapper® ID includes a series of
gquality flags (PQVs) to alert the analyst
of potential sample quality concerns. A
green square indicates that sample data
has passed all of the quality checks, but
yellow or red indicate that the data has
a problem with one or more of the quality
checks. A yellow or red flag does not
necessarily mean that the data is bad or
unusable and the flags are not to be
relied on scolely. The analyst may choose
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to use the PQVs, in combination with
manual data examination to aid in the
identification of bleed-through, spikes,
stutter, off-ladder variants, -A, etc.
Once the data has been evaluated and
deemed acceptable, the analyst may choose
to override the yellow or red Genotype
Quality (GQ) flag by right clicking on
the flag in the Genotypes Sample Plots
view. WNote: overriding the GO flag will
cause all other flags to tqu rom the
original color to gray. ~SS>

4.2.5.6 A1l negative controlsqighcluding reagent
blanks) should be e ned to verify that
each displays a re;gggvely flat baseline

in blue, green a yellow.

4.2.5.7 Review all s glgsé diydlng positive
controls) é?y T listed
s\

‘artifac te: peak height and
shape, ity, and individual

samp é @ Compare each sample

§5>,h c ladder(s) and examine
é& or microvariants, signals

/at o low to be genotyped and
Y?.asgég%ng of genotypes to stutter peaks

Qv

ab cted as 'stutter', etc.)

5\90
xé\4 (ig%nalyze individual samples with

peaks that may have been

Q§~ ifferent Analysis Methods, as necessary
<Q if the rfu cut-off will need to be
<$> changed.

%

4.2.,5.9 Edit peaks as necessary, by right
clicking on the peak label and selecting
‘add allele’, ‘delete allele’ or ‘rename
allele’. The allele should be labeled,
at minimum with the allele call, however
the analyst may select up to four alleie
labels, including peak height and size,
from the ‘Plot Settings Editor’ window.
Note: labels added to artifact peaks,
such as spike, pull-up, etc. will appear
in the Genotypes table as an additional
allele.
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4.2.5.10 Samples demonstrating an off-ladder (<
or >» smallest or largest ladder allele,
respectively), tri-allele, or
microvariant (alleles with incomplete
repeats) allele({s) shall be re-analyzed
for verification (reinjection may be
sufficient for off-ladder and
microvariant alleles; however, tri-
alleles should be reamplified for
verification). Mlcrovarlanxéahlll be
labeled and reported as " {where X is
the number of complete 1] ats and Y is
the number of basepai f the incomplete
repeat). Off-ladder 11 be reported as
> or < the largestqér smallest ladder
aliele, respecti Note: the
nomenclature fgﬁ,up ‘Qﬁ to NDIS may
necessitate

allele
deszgnatzonQb isi
O S &
4.2.5,11 GMID <gél flags off-scale

(camgr data. This data may
st %S:S> able if it is limited to a
e peak and the overall data

ple is of good quality ({see

4&2\% Yan allele/genctypes table to
\:> 1 and save it in the run folder. The
\S le will be printed for the batch
\ ecord/file. The table should also be
(Q exported as a .cmf file for CODIS import.
<2<$> To create a .cmf file, the specimen
category must be assigned and the export
fields set in the ‘CODIS Export Manager’
under tocols in the main menu.

4.3 STR INTERPRETATION GUIDELINES
4.3.1 CONTROLS

4.3.1.1 The purpoese of a REAGENT BLANK (RB) is
to determine if the reagents used for
DNA extraction/isolation were
contaminated with human DNA and as a
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method for monitoring facility
decontamination. In GeneMapper® ID,
peaks above threshold should only
appear in the CXR (red dye) lane,
corresponding to the ILS600 size
standard. Electropherograms for the
Iblue, green and yellow dyes should show
a relatively flat baseline throughout
the range (discounting primer signal,
fluorescent 'spikes' or CXR_bleed-
through). If contaminatiq& (see
comment 5.2) is presentﬂéb a reagent
blank and does not diséppear upon re-

injection, results all associated
samples will be g ned at 50 rfu for
the presence of qéy alleles seen in the
RB. An effort be made to
determine th \,ou of the
contamlnat §> 1ble Sample

data m e a @%ceptable if
contam g& an §gg:ésolated' to the RB.
ould ke documented

Thiqggab
an
documented in the note

\;? 's determination (and

ié? “gent blank should be treated the
6(80 Om\' %é the least concentrated DNA
W)

e in terms of veolume and amcunt

\:> lified, injecticn time/amount, and
* O%naly81s threshold. Additionally, the

K» reagent blank will be reamplified with

C§Q samples from the set 1f any of the
<2§' amplifications conditions are more
sensitive than the original.

4.3.1.2 The purpose of the POSITIVE
AMPLIFICATION CONTROL (5947A DNA
supplied with the PP16 HS kit) is to
assess the amplification process,
ensuring that adequate sample amplified
simultaneously would produce an
appropriate signal. All expected
alleles (see below} must be detected,
using standard parameters or all of the
samples associlated with amplification
may be deemed inconclusive. Data may
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be deemed acceptable if all alleles are
present (though some are below 100-rfu
threshold) AND the other positive
control (Extraction Control} appears as
expected (i.e. the problem is confined
te the 2947A sample).

Locus GENOTYPE LOCUS GENOTYPE
D351358 14,15 THOL @ 8,9.3
p21s511 30, 30 Dlagggb 15,19
Penta E 12,13 D53 11,11
D13S317 11,11 ugﬁ% 10,11
D165539 11,12 'CF 1PO 10,12
penta D 12,12 NAMETLOGENTN X, X
VWA 17,18 Qb 51179 13,13
TPOX 8,8 23,24

<< (,0
\@Q/

%)
4.3.1.3 Th @& e NEGATIVE
55;2 ; CONTROL is to determine

{}
q;& DNA contamination occurred
e ﬁépcess of amplification set-up
K} é%nd that point} and as another
ng o et o of moniforing facility
g:\ @) Zégbntamlnatlon In the GeneMapper® ID
\:§> ctropherograms, peaks above
xé\ C) hreshold should only appear in the CXR
N {red dye) lane, corresponding to the
C§Q ILS600 size standard.
<2§, Electropherograms for the blue, green
and yellow dyes should show a
relatively flat baseline throughout the
range (discounting primer signal,
fluorescent 'spikes' or CXR bleed-
through}). If contaminatiocn {see
comment 5.2) is present in the negative
amplification control and does not
disappear upon re-injection, results
for all of the samples associated with
that amplification will be examined for

the presence of the same peak(s). An
effort shall be made to determine the
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source of the contamination, if
possible.

If extraneous peaks appear only in this
control, the data for other samples
associated with that amplification need
not be deemed inconclusive. This
occurrence should be documented and the
scientist's determination (and basis
for it) documented in the note packet.

4.,3,1.4 The purpcse of an EXTRA N CONTROL
sample is primarily tolassess correct
genotyping, however does take
measure of all of, € steps in the
analytical process\from extraction
through allele nation. The
extraction c rol‘g&onsist of

previouslyQ pegg.l d&l samples on FTA

cards pr Q;red\' hes. An
extrac §§b ust be run on every
sam \l:? reviewing scientist
wi Extraction Control
m,qzxmanIZ BI) for verifying
{g éabtype( ). A copy of this
o) bhe included in each database

not deem other samples

00 @%onclusmfe

<2<$> 4.3.2.1 For Offender database samples, a
minimum of 100 rfu should be achieved

for data acceptance (the threshold may
be lowered to 50 RFU for ILS peaks as
needed). If necessary, go back in the
process as follows: repeat injection
(changing injection time; 3-10 seconds
allowable range), or perform re-
analysis (i.e., changing amount of
amplified product added for fragment
analysis), or re-amplification
{increase DNA template), or re-
extraction.

$§§ ailure of the extraction
é$> qjﬁ&k} if isolated to that sample,
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4.3.2.2 Peaks below the analysis threshold
(based on data obtained and
signal/baseline) will not be
interpreted but should be noted as
being present in the notes {eg. on the
table of results).

4.3.2.3 Peaks marked as off-scale in GeneMapper®
ID {(indicating camera saturation) will
not be interpreted if multiple peaks

are affected and if it ca excessive
artifacts (e.g. split p<ébs, increased
stutter, pull-up, etc, hich interfere

with data interpret@%ﬁzn {see
4.2.5,11). If the erall quality of

the data is not zsceptable, the sample

must be dilute <>re injected (3-10
seconds), re %§§A(decrease the
amount of 5% oduct added) or

re- ampllfQ;d DNA template} as

deemed\ég{) %@l&y the scientist.

4.3.2.4 Mu lcatlon kits are
at heterozygous loci in

e samples generally
e relatively balanced peak

typlcally 270% peak height

6(0' O \/ (phr)]l. Some samples, although
le-source, may at times demonstrate

\:§> ?%%ater imhalance due to degradation,
{SS tochastic effects, primer binding site

mutations, preferential amplification,
C§Q etc. Peak height ratios for these loci
<2§. (<50% phr for database samples) will be
flagged in GeneMapper® ID.

4.3.3 EXTRA PEAKS (NON-MIXTURES)

4.3.3.,1 PCR amplification of STR loci typically
produces a minor product peak one core
repeat unit shorter than the main
allele peak (n-4 for tetranucleotide
loci and n-5 for pentanucleotide loci}).
This minor peak is referred to as the
stutter peak. Percent stutter
generally increases with allele length
and does not change significantly with
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the quantity of input DNA (peak heights
within ~150-4500 RFU). The measurement
of percent stutter may be unnaturally
high for main peaks that are off-scale
or due to problems with spectral
performance and can be corrected by
diluting (or reamplifying less DNA) the
sample and/or running a new spectral.
Loci stutter values are listed in
Appendix A of the Biology Quality
Manual to assess potential ntribution
to peaks in stutter pos;;QDHS N+4
stutter may also be se on occasion.

4.3.3.2 Electronic or fluo igent spikes are
random events thaé}produce generally

spike-shaped p aéks in most or all dye
colors at th%?\-s Qgcation {equivalent

bp size} le injection.

Peak hel st 1 ary between dye

colors ve ike. These
g@

anom rally not
u§$§§b will typically be
n reinjection. If the
cé§g> ve the analysis threshold
@ within an allelic range that
Q} <%n terfere with either computer
a s or scientist's analysis, the
x?§> (§> qggélst will label the spike in the
@) 00 @ebﬂapper@ ID software.
Q@ 4.3.3.@ Dye “blobs” are anomalies that
C§Q typically occur in the same approximate
<2§, location in multiple injections and do
not always disappear upon reinjection.
Blobs generally lock like broad or
irregular peaks and may occur in a
single color or multiple colors at the
same approximate location but can vary
in height. The blob should be labeled
on the electropherogram (in GMID) if it
falls within a diagnostic region and is

of significant size to potentially
interfere with analysis.

4.3.3.4 Bleed-through or pull-up peaks are a
result of the spectral not correcting
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4.3.3.5

‘\

for all of the spectral overlap {(most
common with the PowerPlex 16 HS kit
from yellow into red) and may be
increased due to off-scale peaks.

These pull-up peaks are in the same
location (same bp size) as peaks in
ancther color{s) and are easily
recognized. The presence of bleed-
through should ke lakeled on the
corresponding electropherogram (in
GMID) if it falls within Llagnostic
region and is of signifié%nt size to
potentially interfere analysis.

If excessive bleed- ugh occurs in a
color other than regd;y and is not due to
off-scale data, <§éw spectral may need

to be performea§>

Tag Polyme<% §§§§Q: alyze the
addltlon ucleotlde
predo s;ne) to the 3’

end do anded PCR product,
res uct one base pair
actual target sequence

ication parameters include

&%&%%ﬁ ten51on time, so that the

is driven to full A addition

Q} (}i 22811 product is +A). Split-peaks
50%/

cecur as a result of incomplete A
1t10n and appear as a single allele

{\S 0 O%epresented by two peaks one base pair

&S

Database Analytical Methods:
Page 55 of 6l

apart (-A and +A). This can occur when
the amount of template DNA is tooc great
(overloaded sample). In this instance,

Tag is unable to add the A nucleoctide
to the entire amount of product
generated in the time allotted. These
samples will typically contain off-
scale data as well. Split peaks can be
alleviated by diluting the sample or by
incubating samples at 60°C for an
additional 45 minutes, followed by
dilution, prior to reinjection. It may
be necessary to re-amplify the sample
with less template DNA.
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4.3.4 MIXTURES

4.3.4.1 1f, after the elimination of possible
stutter and/or bleed-through, a profile
shows at least 3 alleles at 2 or more
loci, this is strong evidence of a
mixture.

4.3.4.2 Loci that demonstrate only two alleles
but have a heterozygous ratio of <50%
may also be indicative of ixture.
However, if data are obt&ined from
multiple loci, a scie st should
expect to see this ther mixture
indications (> 2 Q&} les) at additional
loci.

4.3.4.3 Samples showi g? 'q§ébnce of a mixture

are to be 6§plu5lve, as
offender Q@tab\ les shoulid be
from a\\ so An effort should
ne the scurce of the

co QS;Q q;%'f possible and to
@h l@ her samples may be
fe

\O '\
5.0 Comments: 6(50 O(s\\ \g/
5.1 The 3¢§9 llectlon Software does not allow the
en‘g\ of Q or dashes in titles, sample names,

An und score must be used in place of spaces

3 en entering information.

<zK Low level contamination (one or two alleles below 50
RFU) may be seen periodically with the automation
process. These extraneous peaks may be disregarded so
long as they do not interfere with allele calling in
the samples. Contamination that requires further
investigation is defined as any allele above the
analysis threshold, 2 or more alleles above 50 RFU,
and/or 4 or more alleles at any RFU.

5.3 Additionally, low level carry-over may be seen
occasionally on the 3130x1l. The carryover may also be
disregarded in samples and negative controls, so long
as the extraneous peaks are below the analysis
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threshold, do not interfere with allele calling, and
the peaks can be attributed to the previousiy injected
sample in the corresponding capillary.

S
6@
é\O
<>
<
QO& QOQ*'\
& oS
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BI-400

DRIFTCON FFC: TEMPERATURE VERIFICATION

1.0 BACKGROUND:

Successful DNA amplification is dependent on co stent
thermal cycling parameters and achieving propefyheating and
cooling to facilitate the various steps nec ary for PCR.

It is necessary to employ a method of moq%faring the thermal
cycler performance and verify that the ig ect temperature
has been achieved in order to have co ence in the

amplification process. A variety of perature probes have
been developed to test the tempera Qé\spe01f1c wells
within the different thermal cy ents, However,

most of these have proven to b mE? Q?; fime consuming,
and not amenable to testing ne -time PCR
instruments. The Driftco é?C \é> fo test multiple
temperatures within a sho &; time and can be used on
the thermal cyclers, %\' ll\g\ & time instruments.

S Q

Driftcon Operatlons% rsion 1.1

Driftcon Qulckgba 1(&?/\!ersakon 1.4
2.0 SCOPE: \)(\

To provi a rellaégz method for verifying the performance of
laborﬁk-ry thermal cyclers, to include real-time PCR

1n2?ﬁ' ents.

3.0 EQUIPMENT/REAGENTS:

Computer with Driftcon Software
Driftcon Hardware Module and Cables
Driftcon FFPC Fixture

Driftcon Smart Card

ABI 7500 FFC Adaptor

Cork Leveler
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4.0 PROCEDURE:

4.1

%

9700 THERMAIL CYCLER VERIFICATION

4.1.1 Set up the Driftcon by connecting the hardware
module to the computer and FFC fixture/probe plate
with the provided cables.

4.1.2 Insert the smart card into the Drlft%éb hardware
module until it stops. \SS)

4.1.3 Turn on the Driftcon computer, q? en the Driftcon
Software and login with the opriate user name
and password.

4.1.4 Turn on the 2700, place‘égé ﬁ?%ture into the plate
with the cable fa01ng lect/start the

‘Driftcon’ protocol. ' e the 9700 l1lid as
it will damage théb' Eﬁ&e void the warranty.
4.1.5 In the Driftco Qsof Qhoose the instrument to

appear au ick start and feollow the

wizard pé pt& &Q/

4.1.6 Choo g&} n default protocol and make sure

E aﬂ:) those in the 9700 proctocol. Leave

pressure, and temperature blank.
<§nter <2>as needed (these will appear on the
Qb inal regj
Q&hUT Start the test by clicking the check mark in the
lower right corner. Make sure the 9700 has heated
completely and the protocol started before

starting the test. The protocol will complete in
~25 min,

be tested, t?é\ qE? instruments does not

4.1.8 Once the run has completed, print the report and
place 1t in the QC binder.
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4.2 7500 REAL-TIME INSTRUMENT VERIFICATION

4.2.1 Set up the Driftcoen by connecting the hardware
module to the computer and FFC fixture/probe plate
with the provided cables.

4.2.2 Insert the smart card into the Driftcon hardware
module until it stops.

4.2.3 Turn on the Driftcon computer. Open the Driftcon
Software and login with the approprieﬁé'user name

and password, \SS)

4.2.4 Turn on the 7500 computer, log%ﬁékith the
appropriate user name and paiﬁ . and open the
7500 SDS software. '

4,2.5 Turn on the 7500. Ren1¢§, ay from the plate
loader and replace it Q;fh C adaptoxr. Place
the fixture into th h the cable facing

out. Place the CQ§b gé top of the fixture
and close the %@ bd\ @
\.

4.2.6 In the 7500 choose File > New and
select Ab atzon for Assay, 96-Well
Clear for on 2§2/and Driftcon for Template.

4.2.7 Sav ISE ument as a .sds file with the
g e@ \{e name and open the Instrument

4.2 xé§n the DQthcon software, choose the instrument to

be tested. If the list of instruments does not
{$> appear automatically, click start and follow the
<2 wizard prompts.

4.2.9 Choose the Driftcon default protocol and make sure
the steps match those in the 7500 protocol. Leave
the humidity, pressure, and temperature blank.
Enter notes as needed (these will appear on the
final repoxrt}.

4.2.108tart the 7500 run and Driftcon test. Start the
test by clicking the check mark in the lower right
corner. Make sure the 7500 has heated completely
and the protocol started before starting the test.
The protocol will complete in ~25 min.

Revision 12
Database Analytical Methods: BI-400 12/7/11

Page 60 of 61 Issuing Authority: Quality Manager




4.2.110nce the run has completed, print the report and
place it in the QC binder.

4.0 Comments

4.1 The second page of the report contains information
regarding the number of measurements for each probe.
The number should be approximately double the protocol
time. If significantly higher or lower,
instrument may be heating too slowly or(boo quickly.
The percentage should be 100% for eac robe If a
percentage is lower than 100%, theczgh e may not have
been in the well and measurements ss Adjust the
probes and run the protocol aga

5.2 Pass/better than spe01flcatt§g%/ﬁeg§ data may be found
beginning on page four, GSCk erature. The
measured value, along W1Qy t specifications

are shown in this sect§5h
&Q 0@
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