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MBI-300

INDIVIDUALIZATION OF DNA SOURCES BY STR ANALYSIS

1.0 BACKGROUND:

Once a DNA source has been detected, and identifégébas to
'source type' where applicable and feasible, it ften
important to attribute the DNA sample to a pa tgfular
individual inasmuch as possible. Current R%echnology, in
the analysis of STR loci, offers individua ation potential.
However, the individualization of a partfemlar sample occurs
through a comparative process. This ekess req géps a DNA
profile from a ‘known’ sample to Whisb thQiniiigbe sample
profile can be evaluated. Often wn'’ sample
is identified through a search o €2 l1ther SDIS, or

NDIS) database in cases where 3@@ pexpetr g&r of the

particular crime is original nk Q& . A samples are

collected from individualzzﬁb v1c§ dgéé\qualifying crimes
T

under Idaho code and are at STR loci for entry
into and subsequent sea@hlng\ @ the DNA database.

2.0 SCOPE: %\'

To provide unif piséb <;>of DNA samples to achieve high
quality data co S 1nterpretatlon.

3.0 EQUIPMENT é

As lké§\§ in 1qi9 dual analytical procedures.
DURE

See Flow Chart on following page.

Database Analytical Methods: MBI-300 Revision 15

Page 1 of 60 9/10/14
Issuing Authority: Quality Manager



RECEIPT & DOCUMENTATION OF
DATABASE SAMPLE

|

EXTRACTION
BI-312

A

A 4
QUANTIFICATION A @g

BI-314 ’\0

v v c%fb

AMPLIFICATION P

BI-316 N
& ,\(’0

Q A

v N 1
1

CAPILLARY ELECTROPHORESI O ’L
BI-318 Q ¢ ,d '\6\

N

\ 4
ACCEPTABLE NOT @@ ?‘ﬁ\ é\_’;
\(\ Q/
GENEMA?&D [

A 4 Q KO\ ®V +
\ N? \GGEPTABLE

‘\‘i AR
@ REVI VNTRY INTO

@ <8ISS BI-500
0
S X

5.0 CO&NTS :

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).

A
b

v

Revision 15
Database Analytical Methods: MBI-300 9/10/14

Page 2 of 60 Issuing Authority: Quality Manager



BI-301

OFFENDER SAMPLE RECEIPT AND DNA TRACKER ENTRY

1.0 BACKGROUND:

The implementation of the Combined DNA Index Systd%, (CODIS)
in forensic DNA laboratories has provided an ad ional tool
in assisting law enforcement agencies in solvij \g or linking
crimes that otherwise may not have resulted 45 the
identification of a suspect. It is imporﬂ%p ; however, that
samples entered into the database be gLV a unique
identifier, which does not include an qsérsonal

identifying information, in order tqgﬁéln in
confidentiality of the individual. ’K ach<§§ ory must
develop a method of identifier at each
sample may be tracked and 1den€5 er time, if the

need arises. \\0 &(\ (2>

Idaho Statutes: Title 19<2HHJQ$§ R%§Cedure, Chapter 55
“The Idaho DNA Databasg» ct

ISP Forensic Bloloq%;Eua{g§?aﬁﬁa>edure Manual, Appendix C
2.0 SCOPE: \Q \&O QO

To provide \g? ‘xx acking offender database samples

submitted £y %Ei:t QZ{ g and CODIS entry, while ensuring
J_ndJ_VJ_d]sl(a% con m‘\/ ity.

3.0 EQU}&ZNT /REAg?

(@)
<%o puter Wo tation with ISP Intranet Access
arcode Equipment

Court Orders, Database Samples, and Report Forms
4.0 PROCEDURE:
4.1 SAMPLE RECEIPT:

4.1.1 Offender DNA samples received by the laboratory
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are to be marked with the date of receipt and the
initials of the scientist who received them.

4.1.2 An IDOC# is not necessary for data entry into DNA
Tracker, but it is preferred. Contact necessary
IDOC personnel or search the corrections website
(www.idoc.idaho.gov/content/prisons/offender_sear
ch) for a number if one has not been recorded.

4.1.3 The offense listed on the DNA sample c must be
a qualifying offense under Idaho Cod -5506 in
order for the sample to be enter@id&&o DNA
Tracker and subsequently CODIS/ .  The
corrections website listed abojiD Idaho Court

Repository, and/or ILETS may+ consulted for
more information if the ofﬁggse llstedQ3s non-
qualifying or unclear sc elies, in

ien
good faith, on the lnfOGéatloﬂgthgg' d by the
n r c

submitting agency for ker. It is
not necessary, nor Q;: ntlst S
responsibility, ka héQ;ffense(s) of every
Offender if thes@h or rovided by the
submitting agé§% as listed. The ISP

1f'
Attorney Gemé%a sgbff' ill be consulted on a

case by c ding the release of

lnformat k\fﬁ alifying offender is
1nvolv<9 1n tf;iéte match.

4.1.4 SQSSZES c§é’ in the laboratory that do not
Q} gq\ ted qualifying offense will not be
(9 i DNA Tracker. A copy of the sample

xS\ card if) e made, marked as a non—-qualifying

Qb offen and returned to the submitting agency.

OQ The @ple(s) will then be destroyed.

<2<~ 4.1.5 A<;%umbprint verification stamp will be placed
near the thumbprint on the DNA sample card for

all samples to be retained and entered into DNA

Tracker. The stamp will be used to record the

thumbprint verification for hit confirmations and
in order to enter a DNA flag in the offender’s
criminal history. If no thumbprint is present,

the submitting agency will be contacted and a new
sample with print will be requested. It is
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preferable to have a state identification number
(SID) to facilitate the thumbprint verification.
If no SID is listed on the card or report, the
scientist should consult ILETS and record the
SID, if found. The latent fingerprint section
should be consulted, as necessary, to determine
if a new sample and print needs to be requested
due to insufficient print gquality.

9

4.2 COURT ORDER RECEIPT: . 0@
\

~\

4.2.1 Court order forms received by theqéaboratory are
to be marked with the date of ipt and the
initials of the scientist whqsbeceived them.

©

4.2.2 The offense listed on thi&é;ﬁrt hmust be a
qualifying offense unde dah 61{ -5506 in
order for the court o q& n to be
entered into DNA Tib er

4.2.3 If the offense \gh rder is not a
qualifying off er action will be
taken. The 1 be marked to
indicate ;é;p 1fylng offense and

returnedq;a ﬂ\\ su@ ing agency.
4.3 DNA TRACI@' RE&NQ/QEARCH

4.3. 1(§} <eb /<é entry for any new sample or court

xS\ orde abase search is performed to
‘K ellml duplicate offender entry. Log on to
the Tracker database program, located under

<2<$§Q F ics on the ISP Intranet.

A duplicate offender search will be performed
using the ‘Name’ field, followed by at least one
of the “ID’ fields to maximize the potential for
locating an offender. Note: the ‘DOB’ field may
only be searched in combination with a name.

Datab Analytical Methods: BI-301 Revision
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4.3.3 If all of the searches return ‘No matches found’,
the data for the new sample or court order may be
entered as a ‘New Offender’ (see 4.4).

4.3.4 If a record(s) 1s returned that meets the
criteria, the data is examined and compared with
the new sample or court order received. If it is
determined that the Offender already exists in
DNA Tracker, the new sample or court order and
any additional Offender information w éﬁ?k@
entered under the appropriate tabs £

already existing Offender. Each s e received
for an offender will be assigned nique barcode
number and will be retained in laboratory
(see 4.4). .
@\“’
4.4 DNA TRACKER ENTRY: Qo %
4.4.1 Enter basic Offendeqz}nfqi> QProm the court
order, and/or samQ§b .m@ lows:

<>

1) For Offende no K @y in Tracker, click
‘New Off @r sfb\’ah Qﬁp of the screen and
fill 1n §§bpropriate fields with the

Offen ;&} nformatlon Additional

inf atl fenders already in Tracker

clicking the ‘Edit Basic

al or that Offender.
) erl the information is correct and
Save button in the top right corner

\ th reen.

‘K 3)Ad. QBW additional alias names, DOB’s, SSN'’s,

(Q gibtate Identification Numbers on the

<$) (éggropriate alias tab(s) that become available

<2 fter saving the new offender. The SID
verification date will be filled in following
thumbprint/SID confirmation. Click the ‘Save’
button after each entry.

4.4.2 Enter the offense and its associated information
from the court order, and/or sample card as
follows:
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1) Click the ‘Offenses’ tab for the saved
offender.

2) Choose the appropriate offense from the pull
down menu and enter the corresponding
information into the remaining fields.

3) Verify the information is correct and press the
‘Save’ button in the top right corner of the
window. Multiple offenses for the same
Offender may be entered and saved individually.

4) Offense information may be updated/eddted if
additional data is received at a 1 r time
(e.g. when a sample arrives, fu%igiling a court
order or an additional sample the same

offense is received). Under e ‘Offenses’
tab, click on the appropris @y offense code
listed in the table of ses. r the
appropriate informatioré\ ’Save’
button.

4.4.3 Enter Court Orders QZF aq\' feQ?g? as follows:
O
1) Click the “ \\ OJ@L &:ab for the saved

offender.
2) Enter th @ur @de %ﬁsue and received dates.
Note: ord ed date will

autom Qg? te in the sample history,
once@ sa 6 been received fulfilling that

{v. q? ’A Offense’ link and choose the
pprQb ffense/court case from the pull
q<§ e%%y Note: the offenses in the pull down
xS\ those previously entered in the
<§ ‘0 ses’ tab. A court order must have an
(52’ 222 iated offense in order to be entered;
<S) <:§ refore, the offense information must be
<2 ntered prior to the court order.
4) Verify the information is correct and click the
‘Save’ button.

5) Once the court order has been entered it is
retained in the laboratory.

4.4.4 Enter samples for an Offender and print sample
barcodes as follows:

Datab Analytical Methods: BI-301 Revision
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1)Click on the ‘Samples’ tab for the saved
Offender.

2)Enter the sample information into the
appropriate fields, leaving the barcode field
blank (Tracker will automatically generate a
unigque barcode number if the field is not
filled in).

3)If the submitting agency is not listed in the
agency pull down menu, it may be added by
clicking on the ‘edit agencies’ butigb to the
right of the agency field.

4) If the sample received is pursuiig\to a
previously entered court order lick on the
‘Show Unfulfilled Court Orde link. Click
the box next to the appropngte court order to

mark it as fulfilled by {ﬁb sample &E}ng

entered.

5) Enter the number of cod ‘st to be
printed. One labe @ ed on the DNA
sample card/folde and ted behind the
FTA card envel forqp nt on the FTA
card.

6) Verify the T for ' correct and click the
‘Save’ é%ylabels will
automat*$§ 63;1 §§%on saving the sample
1nfor

7) bel? @ mple card will be stored in

Laboratory.
8 may be printed at a later time
(b <2ﬁﬂ.samples, by clicking on the

q§§ 1<§? sample from the ‘Samples’ tab or
f mu{; ple samples, by using the ‘Batch
S s’ function at the top of the screen.

N
£ o
T O

Revision 15

9/10/14
Issuing Authority: Quality Manager

Database Analytical Methods: BI-301
Page 8 of 60



BI-312

EXTRACTION PROTOCOLS FOR PCR DNA TYPING TESTS

1.0 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 automa n. A
variety of extraction methods and robotics system ve become

available for the successful extraction and dowijt eam processing
of known database DNA samples, using both bl QD nd buccal

collection methods. The Promega DNA IQ Extrégkion System and the
Beckman Coulter Biomek 3000 robotic worksté%&on are both examples
of systems that have proven successful ig?t e fore communlty

Comey, CT et al. “DNA Extraction St fi;%pllfled
Fragment Length Polymorphism Analygk qg; , Vol P

1994, pp. 1254-1269.

3000 Laboratory Automation rks Profiles in DNA, 2006
Vol. 9(1): 11-13

\0
McLaren, B et al. “Automati ésh ‘Sfﬁystem on the Biomek

Supports U81ng the (BlcP ice. Profiles in DNA, 2005

Vol. 8(2): éﬁ} <>

DNA IQ System&&tak@@ﬁs B Qécol Technical Bulletin (revision
date 4/06 om

Tereba, A et al. ”Hléﬁ;T ;Z roce331ng of Samples on Solid

Automat A TIQ m Protocol for the Beckman Coulter Biomek
3OOOIC§% nical Eé?jetln revision 1/11), Promega.

scok: O

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

EQUIPMENT:

Pipettes and tips
Harris Punch
BSD600-Duet Semi-Automated Sample Punch Instrument w/ Scanner

Revision 15
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96-well Reaction Plate and Base

MicroAmp Tubes

1.5m¢ microcentrifuge Tubes (1.5m{ tubes)

SlicPrep Device

Adhesive Foil Seal or Clear Amplification 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 Teleshake Qﬁeatlng
Block, and Tip Disposal Container cfb

Reagent Reservoirs and Frame \S\

1.2 m{ Round-Well, Deep Well Plate C2§b

4.0 REAGENTS: (b
3 ¢o
PCR TE (TE, 10mM Tris-HC1l; 0.1mM EDTAQﬁh
DNA IQ System Reagents \(l/

99% Isopropyl Alcohol Q ('O
95-100% Ethanol

1M Dithiothreitol (DTT) \\O Q)\

5.0 PROCEDURE: Q é&

5.1 AUTOMATED DNA IQ E@CT @)FFENDER DATABASE SAMPLES

\\9
5.1.1 SAMPLE PQﬂCHIN@b tf§LkHE BSD600-DUET
N
%SZ> g}}' t\f£he BSD/Biomek Load Sheet on the

D&h d Sheet’ tab of the Database
\:> eets template(Form 312-BI). Choose the
Input File’ tab and ensure the
formation is correct and corresponds to the
(55 Load Sheet information entered. Delete any
KO O@ unused wells, making sure to keep ‘End File’
<2 as the last cell. Perform a ‘Save As’ of the
worksheet to disc (e.g. USB drive) for
subsequent transfer to the BSD600 puncher.
The document must be saved as a text tab
delimited file. Save the template as samples
are automatically populated on the other tabs
for subsequent processing steps. A copy of
the completed Load Sheet will be printed for
the batch record/file.

‘\
O
S

Note: The last two columns of the plate
should be left empty for control placement in

Revision 15
Database Analytical Methods : BI-312 9/10/14

Page 10 of 60 Issuing Authority: Quality Manager



subsequent steps. This allows for 78
samples, an extraction control, and a reagent
blank to be tested per plate.

5.1.1.2 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
~2mm from the top of the plates, measured at
each corner. ng

5.1.1.3 Turn on the BSD puncher and~§bmputer and plug
in the air/pressure pump.céﬁake sure water
is present in both filt ttles (~50-
100ml). Double cllck e ‘BSD Duet Main

Menu’ icon and logi gqaélng thiééyproprlate

user name and pas

5.1.1.4 Choose Config e%é? pen the Files
tab. Ensure {M is selected from
the SamplQ\ e ropdown list. Click
the Bro \Eu locate your saved
input le n the Input File Name
box. \®llo®av Qﬂd Exit.

N%;§ <§%_ input file option only
CFllo 31ngle plate to be punched at a
C;knch multiple plates, the process

\6(0' &&@6 peated for each new set of

\
1\;> ‘<§§e Distribute Spots and click Continue.
hen prompted to select test group to punch,
(55 highlight All Available Tests and click
KO O@ Continue. Check the box next to Input
<2 File.tst and check the samples box on the
right. Press Continue. This test file will
punch 3 of the 3.2mm spots (verify before
beginning). If punching for FTA extraction,
the number and size of punches will need to
be changed under the Edit Test Sequences
option prior to beginning.

&

5.1.1.6 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
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Device, remove the white collar, push the
basket down into the plate, and set the
collar aside before processing.

5.1.1.7 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
the card for punching. Press the foot switch
when ready to punch or use the aﬁjay switch
for automatic punching. Repeae) ntil all
samples have been punched. <\

Note: The scanned barcodéaﬁmst match that on
the input file or the»ilﬁtrument will not
punch the card.

5.1.1.8 Remove the plateg§gg dl( SlicPrep pre—
processing se qgs extraction (see
5.1). \\
. 0 @ q
5.1.2 SLICPREP PRE-PRO NG.&(\ A
x< %

he plate with a foil seal
a 70°C water bath or heat
licPrep adaptor for 15-60 min.

5.1.2.1 Add 4@1 D@ I %ysis Buffer with DIT (see
5é2$§> ) é? e ell of the device plate.
t

bgt removing the foil, raise the filter
\:§:ba<%§ and place the white collar back onto
éf}/, evice by sliding it under the basket and

1gning the detents on the device.

KOQ 5. 16% Centrifuge the device at 1500 x g (~3000
<2 RPM) for 5 min. in a swinging plate rotor.
Remove and discard the collar and filter

basket upon completion of centrifugation.

5.1.2.4 Proceed to DNA IQ Extraction on the Biomek
3000 (see 5.2.4).

5.1.3 DNA IQ REAGENT PREPARATION

5.1.3.1 When opening a new DNA IQ kit, add 1.5ml 1M
DTT to the bottle of Lysis Buffer (lul
DTT/100ul lysis buffer) and mix. Mark the
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5.1.3.2

5.1.3.3

bottle with initials, the date the DTT was
added, and the DTT lot number. The
‘activated’ Lysis buffer may be used for up
to 2 months following DTT addition.
Alternatively, the lysis buffer may be
prepared as needed based on the number of
samples to be processed.

Prepare the new wash buffer (70ml 2X bottle)
by diluting with 35ml Isopropyl cohol and

35ml Ethanol for a final 1X ¢ ntration.
Mark the bottle with initiald\> the date of
alcohol addition, and the ohol lot
numbers. The 1X wash bu r may be used for
a period of 1 month aﬁgyr’activation’
Alternatively, the %S?h buffer be
prepared as needed sed\on number of

samples to be zéesseQ (l/

Prepare/aliqg QQ DNA IQ reagents
at the tlm%& us@ ba% on the following

calcula voir positions
(instruafion les in the ‘Reagent

Prepa@:lol\cc s window) :

ngr = 2.5ml + (#samples x
samples = 10.5ml

careful not to contaminate the
lé;;él buffer with lysis buffer or other
;< nts

% is Buffer w/ DTT + Resin = [860ul +
sample columns x 344ul)lysis] + [140ul +
(#sample columns x 56ul)resin]

1X Wash Buffer = 1.5ml + (#sample columns
x 2.4ml) 80 samples = 25.5ml

4: Lysis Buffer w/ DTT = 2.0ml + (#sample
columns x 0.8ml) 80 samples = 10.0ml

<2§E) 80 samples = 4.3ml lysis + 0.7ml resin
O)h

5.1.4 DNA IQ EXTRACTION USING THE BIOMEK 3000 ROBOTICS

SYSTEM

5.1.4.1

Database Analytical Methods
Page 13 of 60

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.
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5.1.4.2

5.1.4.3

S

& S

5.1.4.5

Database Analytical Methods
Page 14 of 60

4\:§?t1

: BI-312

Open the Biomek Software 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 window) :
Rack 1 (Al): Tool rack with MP200 (1)and
gripper (3)

ML1 (A2): P250 barrier pipette S

ML2 (A3): P250 barrier pipett pPs
(dependent on sam number)

ML3 (A4): P250 barrier pi e tips
(dependent on ple number)

ML4 (A5): empty »

P6 (A6): Heating sys QD

P1 (B1l): PCR plat '\

P2 (B2): Deep rotsgawexg cation plate

P3 (B3): Reser reserv01rs with

reag t

P4 (B4): @ \@'w \purlflcation plate

P5 (B5): Qa na

P (B6)<2Pre d deep square-well plate

é the Variomag Teleshaker

r of tip boxes will depend on
samples to be extracted. The
ill only extract full columns on

&the green run instrument arrow button
egin the run. When prompted, enter the
mber of columns to be extracted

(end
column), the first tip column, and either
50ul, or 100ul for elution volume. The 50ul

volume may be preferable for lower
concentration samples. Verify the reagent
and deck layout and click ok.

Note: It is recommended that a ‘home all
axes’ be performed prior to the first
instrument run for the day.

When the run has finished remove the
PCR/elution plate. A brief spin may be
necessary to remove any bubbles present in
the wells.
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5.1.4.6 Proceed to realtime PCR (BI-314) for
quantification of the purified DNA obtained
in 5.2.4.5.

5.1.4.7 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%
Ethanol if necessary. QD

N2

6.0 DNA EXTRACTS: <:X

6.1 After a plate of samples has been extracggg and during
subsequent analyses (e.g. quantificati &band amplification),
the DNA extracts may be stored seale%ﬁ?ﬂth foil
approximately 4°C. For longer stoig% pqaéodig;K e extracts

should be frozen at approximatel °C extracts are
in-progress work product during<§ggs €) e :
6.2 Any extract remaining, folQ§§§?g S ssful completion of
1

analysis and data review Q} é}d'd&@rded.
RE @
7.0 Comments: (b@ \Q Q/

7.1 A reagent blank SH%;Y Qbar \$> through all extraction steps
to check the purtBy of e ents being used. There need
only be one rgégént n extraction plate, but the
analyst may se 222 dditional blanks on a given plate.

t

N\
7.2 The analy s\m <ap '1§élly incorporate cleaning punches during
BSD saQ§§e punthing.,Y At a minimum, the puncher is cleaned bi-
week%Z} £t may an;aned more often at the analyst’s
disOQ tion. @%
7. ‘%ese proceg:}es may be used for blood or buccal samples on
FTA paper.

7.4 The DNA IQ resin must be thoroughly mixed/resuspended prior to
aligquoting.

7.5 The final elution volume attained on the Biomek 3000 will be
~8-10ul less than the volume chosen, due to evaporation during
the processing.

7.6 The DNA IQ extraction procedure may be performed manually, if
necessary, following the procedure outlined in the DNA IQ
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System-Database Protocol, Technical Bulletin (revision date
4/06). This procedure follows the same steps as performed on
the Biomek 3000.
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BI-314

DNA QUANTIFICATION: REAL-TIME PCR

1.0 BACKGROUND:

DNA methodologies that employ the PCR, such as STR lysis,
necessitate consistent quantification of human DNA obtain
optimum data. é\

"Developmental Validation of a Real-Time PCR gé}ay for the
simultaneous Quantification of Total Human -« Male DNA," Krenke,

B.E., et al, Forensic Science Internationﬁﬁj Geneticitf (2008), pp
14-21 Vol. 3.

“Improving Efficiency of a Small Fo n51 f5§§ ratory:
Validation of Robotic Assays and q\ 1crocaplllary Array
Device,” Crouse, C., et al, Cr OO€b‘Vol 4, pp.
563-577. QO \

Plexor® HY System for tha<§ppl &} stems 7500 and 7500 FAST
Real-Time PCR Systems, ]_ifs (revision 11/07), Promega
Corporation.

Automated Plexor® %ﬁp p for the Biomek 3000, Technical
Bulletin rev1 /(§ ega Corporation.

7500/7500 £ RQQTl@PCR Systems Maintenance Guide, Applied
Biosystem ‘i

O\/
2.0 scopgeQ Q)%

To<grOV1de a ré;zable method for the consistent quantification 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

Revision 15
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Plexor® HY Kit PCR-TE

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, isétrlp tubes
A through H or 1-8. (b
W

4.1.2 Dispense 40u! of PCR-TE into tubes @gﬁ (Std. 2-8).

4.1.3 Mix the Plexor HY Male Genomic ¢ Standard thoroughly
by vortexing approximately 5 ég ds sfer 10u¢
to tube A (Std. l/undllutedkég\ (std. 2).

Mix the dilution thorough]é Q \(1/

4.1.4 Prepare Std. 3-7 via a erl on by mixing and
subsequent 10u{ tra @Qrs Qb ($§ with tube B and
ending with G. <§ lhﬂi n rles consists of 50,
10, 2, 0.4, 0.08 2ng/ul (or adjusted per

kit QC), and a\gb t §ggéontrol respectively.
4.2 MANUAL REACTION F@AR&@? 0

4.2.1 Determi Qhekéum}@f samples to be gquantified
(1ncl é} % um, 2 sets of DNA standards).

4.2.2 Flﬁ§%h\zi;il ut the 7500 Load Sheet on the Database
4§grksh plate (Form 312-BI). Print a copy for the
isb tch r /file

base pon the number of samples to be quantified and
adding 2 or 3 reactions to compensate for loss and
variability due to pipetting. The following are the
volumes needed per reaction.

Qé&3 Calc@?e the volume of reaction components needed,

Plexor HY 2X Master Mix 10u¢
Plexor HY 20X Primer/IPC Mix 1ut
Water AR

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 face other
than its base or the ABI 7500 thermal blo

R\

4.2.6 Prepare the Master Mix by pipetting tqg\required volumes
of water, primer and master mixes i an appropriately
sized microcentrifuge tube or rem@gyoir. Mix thoroughly

and pulse spin if mixing in a 35?; ﬁé?)
4.2.7 Carefully pipette 18ut¢ of té CR@&@ Mix into the

bottom of each reactlon‘ﬁ% 338 ‘Blowing-out’
the pipette is not recoqyendg\ Y?R d splashing and/or
bubbles in the well. \\

4.2.8 Add 2pf of sample Qr st @a@o the appropriate

reaction well, ngngWng o avoid bubbles as much as
possible. % 0
4.2.9 Seal the r@ctJ_(Q)\\v with an Optical Adhesive Cover.

Proceed(’b@ 4\'
\

<</

4.3 AUTOMAT MQéftR SETUP USING THE BIOMEK 3000 ROBOTICS
SYSTE&
4 Flnlsh 1ng out the 7500 Load Sheet on the Database
work s template (Form 312-BI). Choose the automated
opti 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 (A2): P250 barrier pipette tips

ML2 (A3): P50 barrier pipette tips

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

quantity)

ML4 (A5): empty

P6 (A6): Heating system (not used)

Pl (B1l): PCR plate and base with extracte NA

P2 (B2): Plate clamp and base with striﬁggzbes in
positions 1 and 12 \

P3 (B3): Reservoir frame with automaqu tube holders at
left-most and right-most itions

P4 (B4): PCR plate and base \Sb
P5 (B5): Magnabot (not used) Qp

P7 (B6): Variomag Teleshaker@ b’\
Note: The position 1 st S>t§ZL (L%e used for

preparation of the sta *i) serles If
preparing standards allQD ng previously
prepared standardzzcg esq\ e placed in position 1.

4.3.5 Place reagent S LQ§§B ition P4 tube holders as

follows outL{?p be Holder Positions and
\@l@ |

Reagents’ c

Left 1: xo aster Mix
Left Q?le Primer/IPC Mix
Lef
Le(g 5ml microcentrifuge tube
<§Sght 1 l 1catlon Grade Water
ight 2: —-TE Buffer in 1.5ml tube
@ Righ

(Q ight lexor HY Male Genomic DNA Standard

QKO Righ@ 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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quantified, 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 to remove any bubbles present in the wells.
Proceed to 4.4.

4.3.8 At the completion of all runs for the day QQipe down

the deck with 10% bleach or Dispatch sq on. Tools
may also be cleaned with 70% Ethanol ] ecessary.
4.4 RUNNING THE REACTION: c2§b
4.4.1 Turn on the 7500 computer and Qﬁin with (E§ appropriate
user name and password. Aft he \com r has
completely started up, pow ng Fi' instrument,
allowing it to warm up a onds. Launch the

ABI 7500 SDS Software. Qb

q\

4.4.2 Open the 1nstrume @ay ing on the tray door.
Place the plate 1 older so that well Al is
in the upper- lggb co {é» he notched corner of the
plate is in K up corner.

4.4.3 Close the str‘igh y by gently pushing the right

side o%@ﬁe &y
e> )Qigre, select File>New and choose Absolute

Assay, 96-Well Clear for Container, and

4.4.4 g;é;t¥s:§}°n<5%
r¥YTemplate.
Qv

{\' exor

4 {f@ Highli the wells that contain samples or standards
{\ and y the autosomal, Y, and IPC detectors. Do not
<2 inclede any unused wells. It is not necessary to name

the samples.

Note: Detectors are created during the initial
instrument set-up and/or 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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20p! sample volume; 9600 emulation unchecked; Data
collection: Stage 2, Step 2 (60.0Q@0:35)]

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 mess prompts.
4.5 ANALYSIS AND RESULTS: {tgsb

4.5.1 Open the plate document to be anagéégd.

4.5.2 Select Analysis>Analyze. \ '\CO

4.5.3 Export the amplification d Q%w 1le (e.g. to
USB drive) by selecting f& {ES

4.5.4 Export the melt/dlssQﬁ_ tloQSHat s a .csv file (e.g.
to a USB drive ecq\ e >Export >Dissociation
>Raw and Derlvatiéé ct ‘Yes’ at the SYBR

Green message ngmpt\$>

4.5.5 Launch the é%f Software and deselect *“Set
Pa381ve ere ort" in the file menu.
4.5.6 Impor%% s by selecting File>Import New Run.
QAssay name, choose the Applied
Bxégyst 1nstrument and assign dyes to the
isc toso ), Y (CO560), and IPC (CR610) targets.

QD eck tgzgghplification and melt boxes for each and

click
o %,

<2§'5.7 Ente he 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. S t ‘vertical
series’ and ‘decreasing’. Enter 50 (or . sted value
from the kit QC) as the starting concifstation and 5 as
the dilution factor. Click ’apply’.qb

4.5.11 Leave the standard wells highliqued and in the melt

curves window, drag the target lt tempe ure line to
the midpoint of the melt cur ot or the
autosomal, Y, and IPC curv K% Zl, emperature (Tw)
for each sample will be Q% <Z§B Q\ e table on the
right. 0@ X, \

A ‘yes’ or \ T %6 lndicates whether a
sample has a melt empgébtu ithin the target range.

e sample has a melt curve
s insufficient sample to
increase in the T, for unknowns
e of impurities.

A ‘no call’ in Qbates\
within the rigge b th
cross the S

may 1ndlc€§e thGD

4.5.12 Wlth ells still highlighted, select the
mal and click the ‘Add Standard Curve’

o bar. Repeat for the Y channel. Select
4%1 Curves’ tab to view the standard curves
isé d prlzg25 e autosomal screen for the batch record.

(§Q Reviewy, autosomal data for inconsistencies from the
<2<\ fol%i§2ag:

An R? value of >0.990 indicates a close fit between the
standard curve regression line and the individual Cr
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
-3.2 to -4.0. 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. ng

4.5.14 Open the forensics report by selecting&korensics >Set
Normalization and IPC Parameters >O Check the IPC and
Curves Status columns for potentiagaproblems and
troubleshoot as necessary (viewi other report tabs if
desired). Unknown samples wit C C: va s several

cycles higher than those of \3h Rii\Wlth similar
concentrations, is an indi 1on ibition may
have occurred. Q C) ('O

4.5.15 Highlight and copy QS?)for x“slcﬁik\eport Paste the data
into the ‘PHY Raw he database worksheets.
Open the ‘PHY 750 Resg&bs and review the imported
data. Delete aggbunugsb»w from the sheet.
If performl \' @g:
set-up fo i
standa

ormalization and amplification
ction on the sheet, delete the
ate controls and print the results
sheet record. A .tab file will

au&g 1c % gZAaved for Biomek 3000 import.

~i£ per manual normalization and amplification
t-up e the check mark from the manual dilution
{Q schem g%bp down menu and un—-gray the associated
{\ col Delete the standards and no-template controls
<2 and just 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 amplification (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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5.2 Refer to the Plexor HY System Technical Manual for additional
user information and troubleshooting guidelines.

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

5.4 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, a§§ select
Filter A. Click Snapshot and observe result Expected
results should consist of red fluorescenae<&_played in all
wells. Lack of fluorescence indicates t ‘need for lamp
replacement. The lamp status should be ecked as well by
selecting Instrument > Lamp Status/Res;acement and viewing

the condition. @ '\b
P metemment shoutd be suraed of @e Ha;?g ‘\(k bt in use.

Lamp life is approximately 2@) O,{ \'\

{}
<z & e’\
@\ Q
(50 O
\é s <<,
O
& O

&

< O‘b
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BI-316

STR AMPLIFICATION: PP16 HS

1.0 BACKGROUND:

DNA analyses have revolutionized forensic biology& The
advent of PCR allowed scientists to analyze evi tiary
material present in minute quantities and de ed states.
The identification of forensically signifi STR loci has

allowed scientists to combine the discrim¥flation attainable
with the older RFLP technology with th (épeed and sampling
capabilities of other PCR-based meth ogies e
PowerPlex™ 16 HS allows the co—ampl' ca e core
CODIS 13 loci, as well as, Amelog Q{I?

Butler, J. Forensic DNA Ty,

pentanucleotide-repeat loci, Pe
Behind STR Markers. (200&2(} ad

<<a -
d@' ?y% d Technology

PowerPlex™ 16 HS Systaé?ﬁeché}c nual, Promega

Corporation %\'

2.0 SCOPE: ‘Q KO OC)
To provide a 1ab for consistent, high quality
ampllflcatl of offender database samples ensuring
the genera()on su le PCR product for capillary
electro re31s a alyses of these STR loci.

3.0 EQUI@T/REAG@.
‘Qe\rmalcycler() Half reservoir and base
Centrifuge Automated tube holders
Microcentrifuge tubes PCR plate and base

1.Iml square-well, v-bottom plates Pipettes and tips

Foil Seal/Clear Amplification Seal 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 Rased upon the quantity of DNA isolated and its
initial concentration, samples should be normalized to
an optimal concentration for amplification (e.g.,
0.25ng/u? for manual normalization). It is also
convenient to have all samples in a batch at the same
concentration, if possible, for ease in
preparation of PCR Master Mix and reacti additions.
The maximum amplification volume for \W level or
undetected samples is 4.4u! for man@é&ly prepared

PowerPlex 16 HS, quarter volume r tions and 4.0u¢
for automated reactions. \0
4.1.2 The amount of DNA template OM Qﬁ?&?to a

quarter volume ampllflcatk§ rea@% ould be
targeted at ~0.50ng, ed as necessary.

N
4.2 MANUAL AMPLIFICATION SET- @Q > (b\

4.2.1 Thaw the PowerPl ster Mix, PowerPlex 16
HS 10X Primer Qgﬁr ' plification Grade Water
(optional) aln :Ln @ HotStart kit.

4.2.2 Calculat he't§$? reaction components needed
based éS? ££§Z> of samples (including extraction
and ontrols) to be amplified and adding
1 Q{ re(g an compensate for loss and

Qé? e to pipetting. Use the ‘Amp.
dﬁgrksh t of the Database Worksheets Template
{51 orm 3 ) and the manual setup option to
(2 autom%.z> 1ly calculate necessary volumes. Print a
{S) copy. the completed worksheet for the batch
<2 record/file. The following is a list of the 'fixed'
amounts to be added for a 6.25uf reaction.

PowerPlex 16 HS 5X Master Mix 1.25u¢
PowerPlex 16 HS 10X Primer Pair Mix 0.6utl
DNA Template + dH,0 4.4u¢

Note: The amount of Reaction Mix added to each sample
is dependent on the volume needed to add the DNA
template.
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4.2.3 Prepare the reaction mix by pipetting the required
volumes of 5X master mix, 10X primer mix, and water
(1f needed) into an appropriately sized
microcentrifuge tube or reservoir. Mix thoroughly and
pulse-spin if using a tube.

4.2.4 Pipette the appropriate amount of reaction mix into
each well of a labeled 96-well reaction plate. The
negative amplification control should be the last
sample processed. QQ

<

4.2.5 If DNA concentrations were not the s \> add
appropriate volume of dH,0 as neces V.

4.2.6 Pipette each DNA sample into t C9ppropr1ate well.
Use 2800M control DNA for the itive a ification
control and dH,O for the ne Q§fb mpl atlon
control.

4.2.7 Thoroughly seal the pl e w é;) gemﬁlve seal. Use
a seal applicator t@ght@ se@ between and over

each well.
®\

4.2.8 Remove lab coa @nd,\@uc%g only the plate,

transport th anmpass tf e thermal cycler in the

Amp/PostAmﬁE; Q§‘ he other hand on the door
knob. O O

\Q

4.2.9 Place pad over the plate and put it into
th erm ékﬂ‘ Remove/discard gloves before

Q{) 423p/PostAmp room. Proceed to 4.4.
4.3 AU@ D AMP%@ TION SET-UP USING THE BIOMEK 3000 ROBOTICS
M:

S

Q4K3 1 Thaw Q PowerPlex 16 HS 5X Master Mix and PowerPlex 16
HS 10X Primer Pair Mix contained in the HotStart kit.

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:
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Rack 1 (Al): Tool rack with P20 (1), P200L (2), and
gripper (3)

ML1 (A2): P250 barrier pipette tips

ML2 (A3): P50 barrier pipette tips

ML3 (A4): P50 barrier pipette tips

ML4 (A5): P50 barrier pipette tips (dependant on tip
count)

P6 (A6): Heating system (not used)

Pl (Bl): PCR plate and base with extracted DNA

P2 (B2): Dilution plate (square-well, v-b onm)

P3 (B3): Reservoir frame with automated e holders at

left-most and right-most posi\\bns and half
reservoir in the center

P4 (B4): Dilution plate (square-we¥l), v-bottom)

P5 (B5): PCR plate and base (ma@@@bot removed)

P7 (B6): Variomag Teleshaker &S?x used) QD

4.3.5 Place reagents in the posm‘é%n P@ﬂ lders and

reservoir as follows: (:)

Left PP16HS 5X Ma@ M1® Q)\
Left PP16HS 1o§@ e]&

1

2
Left 3: Empty
Left 4 Empty {br ifuge tube
Half Reservoi N} anopure water
Right 1: 1n62y <f) Standard

Right 2:
Right 3
nghr\é Em@&‘
No(§ mlcrocentrifuge tube will be used for
e mas e ctlon mix preparation. If preparing the
i}%actlon manually, it will be placed in this
<$Z’p051t1 The left positions 1 and 2 will be empty if
() usin ually prepared reaction mix.

<2’4.3.6 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’.
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4.3.9 Select use an existing extraction control template
(Idaho State Police Database Ext Control Template) and
choose ‘next’.

4.3.10 Choose use existing injection control template and
select ‘Idaho State Police Inj Control Template’. Click

‘next’.
4.3.11 Click ‘browse’ to locate the .tab input file
created in step 4.5.15 of BI-314. Sele next’ and

review the analysis breakdown table. <ss\

4.3.12 Click ‘review extraction plate’ agé)make any necessary
changes (e.g. manually add or re{éwe samples for
amplification). Select ‘done’ @1d next’co

4.3.13 The amplification plate ngsg n%?igx by selecting

‘review amplification pl G;& will be re-
ordered on the plate t g;§ spaces created

by removing samples. \\@)elec@ do@ and ‘next’.

4.3.14 Select the approﬁzlata\' lts group and instrument
protocol, ensu pen\ 1s checked, enter the
appropriate qégr n ssword, and click “finish’.
Select ‘ok’ ol message.

4.3.15 Verlfy dééébl t and reagent setup and click
‘ok’ e> <>'<2>
4.3.16 W UQQQ' finished remove the PCR plate and
orouéﬁ

4%1 the plate with an adhesive seal. Use
\é seal @J@ator to tightly seal between and over

OQ each %

<2§f3.17 Remo 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 solution. Tools
may also be cleaned with 70% Ethanol if necessary.
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4.4 THERMAL CYCLING PARAMETERS:

4.4.1 After the samples have been placed in the thermal
cycler, turn on the power and select the pre-
programmed 'ppl6HS' cycling profile.

96°C for 2 minutes, then:

9

ramp 100% to:

94°C for 30 seconds, ’(§b
ramp 29% to: A\
60°C for 30 seconds K

ramp 23% to: c%fb

70°C for 45 seconds \0

for 10 cycles, then: ‘Q
ramp 100% to: KQ’ *
90°C for 30 sec&%&? (J
ramp 29% to:

60°C for 30\@@@1@ Q)\

ramp 23% ‘s;

70°C for

for 20\@c1e§‘\§/

60 \f Q?rt) es, then:
o 18® O
&b (&'

O & <&

5.0 AMPLIFIED ,@g\ PROQ Q/

5.1 AfQ%Ebcyclln concluded remove samples from thermal
s should be run on the Genetic Analyzer as
on as possd#ble after amplification. Prior to capillary

electrophore51s and/or before analysis is completed the
samples may be stored at approximately 4°C for minimal time
periods. To minimize evaporation and for longer storage
periods, samples should be frozen at approximately -20°C.
Amplified product is ONLY stored in the Amp/PostAmp room.

5.2 At a point in time after STR analysis is completed (i.e.,
data has been reviewed and approved for upload), the
amplified product will be disposed of in a biohazard
container in the amp/post—-amp room. As needed, this
container will be sealed and transported directly out of the

Revision 15
Database Analytical Methods: BI-316 9/10/14
Page 31 of 60 Issuing Authority: Quality Manager



laboratory. The container will be placed into a second
biohazard bag, sealed and disposed of with other biohazardous
material.

6.0 COMMENTS:

6.1 Clean surfaces with freshly made 10% bleach so%gﬁﬁon or
Dispatch® prior to set-up.
WO

~

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

6.3 Mix all reagents thoroughly (e.g. and pulse-spin
them in a microcentrifuge prior to @%ens&ng ('O

€¥ Qwﬁlmlze the
1

be used to seal

6.4 Excessive evaporation may be ob ‘&ved
amplification when using a foi i@
occurrence, a clear ampllflcq?lon
the plate rather than the\\ XY itionally, 2-5 ul
sterile water may be adeﬁbto orated sample and
mixed thoroughly prlor O r 22/ the genetic analyzer.

6.5 A second manually éw\étt @e amplification control may
optionally be ad@ %@Lont) 000 amplification plate prior

to performing PER.
& L0

6.6 After lnltlé§>' ig;h ;t 2800M DNA standard and any

dllutlon;\ j{i at approximately 4°C.

6.7 If a fle&<;Eo u is stored in the refrigerator, an
inc d amo f condensation may form on the foil seal.
P ing th the foil, following a brief spin, may be
22>removing the seal in order to reduce the

erable
<2 otential r contamination.
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BI-318

STR TYPING: CAPILLARY ELECTROPHORESIS AND DATA ANALYSIS

1.0 BACKGROUND:

O

Any eukaryotic genome is interspersed with repeatg%ﬁBNA sequences
that are typically classified by the length of thg core repeat
sequence, and the range of contiguous repeats ically seen or
the overall length of the repeat region. STKE) hort Tandem
Repeat) loci are scattered throughout the Qbome occurring every
10,000 nucleotides or so, and have core i@' at unititsf 2—6bp in
length with overall lengths of less thaQb OO

STR loci examined for human 1dent1 (L% were selected
for the following characterlstlchbl %§§ riminating power
(generally >0.9) with observed er &bgo ﬁé§ of >70%, 2) loci on
separate chromosomes to avoi @)nk §> bility to obtain
robust, quality, reproduc1bf§2dat%\ ltiplex amplification is
performed, 4) low stutte&;v ]l\ mu on rate and 6) small
allele sizes (<500 bp) en of analysis of degraded

samples. <:)

By 1997, as the r wunlty wide forensic science
effort, the fol Q?Bg oci, all tetranucleotide repeats,
were selected.gk or NDIS, the CODIS (COmbined DNA Index
System) Natiofdl ; D381358 THO1, D21S11, D18S51, D5S818,
D13S317, D 20, D 6§§§9, CSF1PO, vWA, D8S1179, TPOX, FGA. When
all 13 CQé&S core k%& were examined, the average random match

to be <1 in 1x10% among unrelated

proba ty was
1ndqﬁ§ als, ng 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 3130x1 Genetic Analyzer with
data collection and analysis software employed in developing the
genetic profiles, 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 Troub hooting
and Reference Guide .(b
\

Q

GeneMapper™ ID Software User Guide

2.0 SCOPE: .
"

©

To provide a reliable method for gen <;%iqg\ST§:§§netic

profiles from offender DNA databaéb%amp]@s {1/

3.0 EQUIPMENT/REAGENTS : C) (b
3130XL Genetic Analyzer ' Dax\ ctlon Software
GeneMapper™ ID Software
Computers

9700 Thermal Cycler Q} e>
Pipettes and Tips % \@
Benchtop Cooler O KO\ OC)

Capillary Arra

96 Well Rea Septa
Buffer Res é)‘m@&%ta

POP4 Polyﬁ}

Geneth\' nalyz fFfer

Powe ex® 16 H t Contents

Pow lex® 16 rix Standards

Qg) ized F ide
anopure Wa
4.0 PROCEDURE:

4.1 AMPLIFIED FRAGMENT DETECTION USING THE 3130x1l

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 Fluorescein 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.

Additionally, a Spatial Calibration must be performed prior
to running any samples. The instrument uses ima

collected during the spatial calibration to es ish a
relationship between the signal emitted for capillary,
as well as the position where that signal f@Ms and is
detected by the CCD camera. This is per ed any time a
capillary is installed or replaced (in Igding temporary
removal of a capillary) or if the inigéhment is QSved.

4.1.1 Turn on the computer, on{% rument
start Data Collection Q§> ait for green
squares to appear f%b(al ions on the
service console. Q;pandZﬁ essary subfolders
on the left tr \ﬁne Collection. Refer

to the ABI 313 313Qéb G ic Analyzers Getting

Started GUl or &@ﬁa instructions on
instrumen @et— \ ing creation of

instrume K\pnés'co esults groups, and spatial
calibr io;és> i n appropriate information in

the (§5 ection Log (Form 422-QC).
<? dﬁ;>%§§ rformed in the opposite order

Qb Eiz {E> ion software, 3130x1l, then
xS\ comp The Data Collection Software must be
close ch0031ng ‘Stop All’ and waiting for all
{Q red bols to appear before closing. Never use
<S> tgz> " to close while green or yellow symbols
displayed.

4

4.1.2 Create a new plate record:

4.1.2.1 For a spectral calibration plate expand
the tree pane of the Data Collection
Software and click ‘Plate Manager,’ under
‘ga3130x1’. 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: Choos e
Spectral instrument protocoL\ om the
drop down menu K

PowerPlex 16 specific r module and
protocol settings fthbpectral

Calibrations are a llows:
QLo \O
ctral

@ N
odule e: ’K
b’Ilfexipiat?:’p Qo OQ %\Spect36_POP4
! O~ N
Inj. kV: _@) X (2)\ ioo

z:zaga%%
1@ ;pectral

36

: Matrix Standard
dition bound: 4.0

ondition bound: 12.0

.Secs: 5

4.1. £:}or a sample plate finish filling out the

3130XL Load Sheet on the database
O@ 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 PP1l6_LADDER)

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

Database samples: ID########## QD
(e.g., ID2001001412) 0®

Priority: May optionall Q}e changed to a
number <100 for injectf&é priority.

Sample Type: Samp @ategorl
‘Sample’, ‘Alleli add Sltlve
Control’, or ‘N QSé;h may

optionally b

Results Ggg@p lé&En@\ the appropriate
resulthQSbu2g§>T égg are typically

denote®{ by st initials and

sho I@ auﬁ\gg y populate from the
\'S h r. 0@

Insté$h otocol 1: Enter the
instrument protocol (e.g.,
\&0' c, PP16_3 sec, PP1l6_10 sec).
\:§> Plex 16 specific run module and

T, tocol settings for sample plates are
s follows:

(6
KOQ O@ Module Type: Regular

Template: HIDFragmentAnalysis36_POP4
Inj. kV: 3
Run Time (seconds) :2000

4

Protocol Type: Regular
DyeSet: F

Inj.Secs: 3-10

3 secs - Generally produces good
results for Allelic Ladders and
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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 3130xl1l. T ocument
must be saved as a .txt file
delimited) . 6\

4.1.2.4 Import the previously sé%@ plate record by
selecting ‘Import’ on.@ﬁe ‘Plate Manager'
window. Browse to @;ﬁte the féyed .txt

file and choose \\ ()
4.1.2.5 Open the impo §?}§E§§Q rkﬁ by
t ég& ng ‘Edit’.

highlightin%a
Review t (bnfom@; io n the GeneMapper

Plate (} r Qé:én e that it is correct
or make&{ cha S ecessary. Click “OK’
whené?pmp&é@é ve the plate record.
4.1.3 In the r@la\@bntcgbwindow, the scientist may
choos o sfg:giég en to 60°C so that it will be

. ose Oven in the ‘Send Defined
",d down menu box. In the ‘Command
Qﬂ , Lcgose Turn On/Off oven, with a
()\/]_§> , and click ‘Send Command’. Next,
.Q:A in e {Cdmmand Name’ box, choose Set oven

temp ure, with a ‘Value’ of 60.0 and click

<§b ‘S ommand’. Note: once the oven has been

{S) a:%%ld on and the temperature set, the oven will

<2 ondy preheat for 45 minutes before shutting
itself off.

4.1.4 Prepare samples for capillary electrophoresis:

4.1.4.1 For amplified products (including
controls), typically 1luf-1.5uf{ rxn is
added to 10uf{ of ILS Master Mix (made by
adding 0.5uf ILS600 size standard/sample;
9.5u¢ deionized formamide/sample and
adding quantities for N+2 in Master) that
has been dispensed into the wells of a
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pre—-labeled plate. For Allelic Ladders
add 1luf{ Ladder to 10u{ Master Mix. Note:
The master mix may be altered by adding
0.25uf, 0.5uf¢, or 0.75uf ILS600 size
standard to 9.75uf 9.5uf, or 9.25u¢
deionized formamide respectively to
account for ILS peak height variability.

4.1.4.2 Matrix samples are diluted 1:10 in
Nanopure H,O (a 1:5 dilution m be

necessary). 5uf of each matyi¥ dye
fragment is then added to }le of
deionized formamide (wit t size
standard). Load 25 uf the fragment

mix into each of 16 w€lhls on the pre-
labeled plate, whiigghill incl@gde each of

the 16 capillarieQ% &i?\ 1 through
Hl1 and A2 thro 2){?

\V
4.1.5 Following sample ad C;h QQ plate septa on
the plate and hea\\ e ~3 minutes at
95°C. Immedia ch enchtop cooler (or
on ice) for 23221nu§é§ orm on all sample
types - laddé%s, £3rl ontrols and samples).
Note: the pt be cut to cover only

those we ﬂbns g used on smaller plate
runs % 6\\ O@

4.1.6 Pl Q>t€§> gzi plate into the plate base and

&S

1.

1.

§§ are e retainer clip on top, making
Q §:§aé gray is visible through the holes.

Place <:} plate assembly in the instrument in

eit position A, or position B and close the
d . The plate map on the ‘Plate View’ window,
u r ‘Run Scheduler’ will turn yellow when the

plate is in place and has been detected by the
instrument. Note: the 3130x1 will accommodate
two plates per run.

Prior to running the plate, confirm that dye set
F is selected and the correct active calibration
for dye set F is set in spectral viewer.

Locate the plate record in the ‘Plate View’
window and highlight it by clicking on it once.
With the plate record highlighted, click the
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appropriate plate map (position A or position B)
to link the plate to that specific record. The
plate map will turn from yellow to green when it
is successfully linked. Verify the correct
scheduling of the run in the ‘Run View’ window.
Select a run and confirm that the corresponding
wells highlighted in the plate diagram are
correct for that run. Make adjustments to the
plate record if necessary. q,

4.1.10 Click the green Run Instrument arrow ton in
the toolbar to start the run. Monj
electrophoresis by observing the , Vview,
array, or capillaries viewer wi w. FEach
injection (set of sixteen sa s) will take ~45
minutes. Note: to run a 1cate pl e record,

the plate may need to be 1nk P
linking the duplicated ord ¢€;ls done by
highlighting the curr te record

and clicking unllnk@ \ \

<
4.1.11 After completaﬁgé§} k§>spé§tral calibration run,
1

open the ‘Spec we indow to evaluate the
spectral an gsé a e calibration. Confirm
se

that Dye J§? d. Click on individual
wells in ram to see results for
each o the t apillaries. For each

capi ry, i hat four peaks are present in

t%@? ile (upper pane), that the order
k(é e, from left to right, blue-green-
Qrl <Z/ nd that the peaks are regular in
xS\ appe e Next verify that four peaks are
Qb prese(gB n the raw data profile (lower pane),

{Q tha e order of the peaks are, from left to
<$) rgjgéz red-yellow—-green-blue, and that the peak
<2 h hts 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.

Note: A minimum of 12 of the 16 capillaries must
pass in order to accept a spectral calibration.
A passing capillary will be colored green in the
plate diagram. Additionally, capillary status
may be viewed in the ‘Event Log’ under
‘Instrument Status’. Rerun the spectral
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calibration as necessary until at least 12
capillaries pass.

4.1.12 After completion of the run finish filling out
the 3130x1 Injection Log (Form 422-QC).

4.2 DATA ANALYSIS: GENEMAPPER® ID (GMID)

4.2.1 Data analysis is NOT performed on the ifstrument
computers. Transfer the run folder, luding
the 3130x1 plate record) to an ana 1s computer
using a portable USB drive. Aft nalysis and
review are complete, a copy of run folder,
GMID project(s), RAW table, Lébubed batch(es) and
output/audit files will be red on t ISPFS
network drive. The Run F

computer may be deletedc§t ~Sb?€I>
Note: prior to data xge appropriate
panels and bins mQ§b %§%>r€5 into GeneMapper®

ID. Additional C) Du R\ homozygous alleles’
must be unchec d ORK he :%hlysis tab under tools

> options. <>
"b N\

AR |
4.2.2 Set up t% ®51§ hod for GMID analysis as

nstrument

follow (ana hods are created and stored

in §€> 2}} k:) thods’ tab in ‘GeneMapper

Q:ial Name the analysis method so that it
«éé\ refl wifat the method is (e.g. i3 method).
(Q ‘Al ’ Tab: Choose the appropriate i’ bin set.
{S) U ‘Use marker- spec1f1c stutter ratio if
<2 a lable , 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 Detection
Algorithm, full analysis range, partial sizing
(80-600), light smoothing, Local Southern size
calling method with baseline window of 51 pts,
min. peak half width = 2, polynomial degree = 3,
peak window size = 15, slope thresholds = 0, peak
amplitude threshold B/G/Y = 30, and peak
amplitude threshold R = 20.
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%)
&S

‘Peak Quality’ Tab: The peak quality settings are
not used for analysis and do not affect the data
captured for i’ import.

‘Quality Flags’ Tab: The quality flags are not
used for analysis and do not affect the data
captured for i’ import. ng
Create and store a size standard f MID
analysis, under the ‘Size Standargdsy tab in
‘GeneMapper Manager’. Name the“Y3dize standard so
that it reflects what the staé@@rd is (e g.
ILS600 80-600).

Data analysis will be §$§%rm di§>the ‘Basic
or Advanced’ size sta i& e standard

consists of the fol ak “\ 100,
120, 140, 160, 2?5 §5 275 300, 325,
350, 375, 400, 500 550, and 600
(the 60 peak mﬁé ly defined by the
analyst) . \Q

Create 4 export table for i’ import
under e ’Tégé ings’ tab in ‘Genemapper
Man table ‘RAW’.

gﬁg le@P % The columns displayed may be

lggféﬁ <2{ rding to analyst preference and do
\% not 6\/ he data captured for i° import.

‘Ge pes’ Tab: Select sample file, sample name,
m , size, height, and peak area. Deselect
a others. Set number of alleles to 50 and

check ‘keep allele, size..together’

4.2.5 Create a GeneMapper® ID Project:

4.2.5.1 From the GMID main menu, select File/Add
Samples to project. Highlight the
appropriate run folder in the pop-up
window and click “‘Add to List’. Once the
run folder has been copied to the column
on the right, click ‘Add’ to populate the
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4.2.5.2

4.2.5.3

project with the samples in the run
folder.

In the Samples table, for each
sample/control, select the sample type,
analysis method, panel, and size standard
from the pull-down lists.

Save the project as the date MMDDYY,
followed by the analyst' initia®s (and
any other descriptors that m e
necessary). Note: the ana ed project
will be exported to the folder at the
completion of analysis iew.

*

4.2.5.4 Analyze the samples@ clickin@G~the green

Analyze button. the\proj has not
already been s {% ill appear
to enter a p ' ct G% re analysis

will commenc% \

4.2.6 Evaluate GeneMa \\® I® l&

4.2.6.1

Che ]@thex&ﬁ %tzing quality) for all

square indicates that
passed the sizing criteria

()and be manually examined.

x\&b

&
Q‘OQ S

Database Analytical Methods:

Page 43 of 60

size standard of each sample
ow and/or red ‘SQ’ to confirm
o aSSLgnment of fragment sizes.
1ght the sample(s) of interest and
ck the Size Match Editor button. If
ecessary, adjust the peak assignments by
right clicking on a peak and deleting,
adding, and/or changing values. If all
peaks are correctly labeled but the
quality 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. Samples with a failed
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4.3 DATA ANALYSIS: I-CUBED (i3) . cgb
\)

size standard must be deleted from the
project prior to export for i°.

4.2.6.2 Select the RAW table on the Genotypes tab
and sort the data by: Sample File
(ascending), Dye (ascending), and Marker
(ascending). Export the table as a tab
delimited text and save with the same
name as the project. q,

~

4.3.1 Setup a multiplex and ruleset as ééﬂlows

46,@

&S

(multiplexes/rulesets are store®)in Multiplex
Manager and may be exported/gsgorted as needed) :

Multiplex = Powerplex 16 Qé?' \\
Ruleset = general

Sequencer = 3130x1 (;§>
Advanced Ladder Setqugs = EQ 1 to pass, 1.7

bp anchor siz w1n st deviation, 6
deviation and 0.8 bp tolerance

Filter = Helgh{éqad Q%‘ (check “use height or
area 1ns§é§d O{Sbe age)

Allele Th ii)

Peak acc ar‘@z b

L001 cho / controls, profiles (i.e.

ture) and virtual ladder

Qé ele o defined within Multiplex

Defin e rules for the Powerplex 16/general
eg?)ex/ruleset as follow:

o: Apply to data, flag, apply after filter,
check for X

CrossOver: Apply to data, flag, apply after
filter

Degradation: Do not apply, do not flag, apply
after filter, use area, upper limit 5, lower
limit 0.15

Extra Allele: Apply to data, flag, apply after
filter, use height, cut off 75, 3 alleles to
fire, 2 to flag as mixed
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Extra Peak: Apply to data, flag, apply after
filter, use height, threshold 75, 1 extra peak
to fire

High Signal: Apply to data, flag, apply after
filter, use height, threshold 8500

Known Profile: Apply to data, flag, apply after
filter

Lane to Lane: Do not apply, do not flag, apply
after filter, use height, threshold 75, sizing
0.2 (%)

Low Heterozygote: Apply to data, flqé;’apply
after filter, use height, threq&&}d for rule
100, threshold not to de31gna%b , apply
after stutter

Low Homozygote: Apply to da {b flag, apply after
filter, use height, thr 1d 350 @Sreshold
not to designate 75, shold

minusA: Apply to data, {% kp ter filter,
use height, 5% th tolerance

Negative: Apply toq&ﬁxi ag Q§ply before
filter ) @ o))

Noise: Apply é&at2§$b1 apply before filter,

use height

Off Ladder: Q&ppl (ﬁo flag, apply after
fllter %;pce

Peak Mo \Q)jata, flag, apply after
fil L%S} ed, do not designate above

, lower 0.05, do not designate

eﬁgﬁow ag all firings
Qf BC: Apply to data, flag, apply

lter, use height (AB), 50% above, 50%

\% OW\gﬁgh 200, low 75

\ Pref /BD/DC: Do not apply, do not flag,
{Q y after filter, 50% above, 50% below, high

\O , low 75

<2 P er Dimer: Do not apply, do not flag, apply
after filter, use height, upper 95, lower 30,
threshold 1000

Pull Up: Apply to data, flag, apply after
filter, use height, 35% threshold, 0.35
tolerance

Rares: Apply to data, flag, apply after filter,
designate OL

Signal:Noise: Apply to data, do not flag, apply
after filter, use area, 95% threshold

Split Peak: Apply to data, flag, apply after
filter, do not apply to Amelogenin
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Stutter:

Apply to data, do not flag, apply after

filter, use height, 0.2 bp tolerance, 23%
threshold 4 bp for tetras and 5 bp for pentas,
filter from major genotypes

Uncorrelated: Do not apply, do not flag, apply
after filter, 0.5 deviation

4.3.3 Create

4.3.3.1

4.3.3.2

A\

an FSS—i3, 1-STRess batch:

From the Commands Window, clic é{?m the
Powerplex 16 batch import op Browse
to the saved GMID RAW flle@d double
click, or highlight and qé%ose open.

Check the pass/fail qsgtus of the

loci may be v1e <€ n under the
locus column, Q; eles by
dders and loci

clicking on “L
may be m ce \d or failed using

the al @} ommands. Once the
minimutd num dders have passed,

e Alleles’ button. A

g that alleles were
esignated will appear.

ply Rules’ button and verify
t &Ss S to proceed with analysis.

ladders. Each ladgg may be vq?wed by
clicking the < an? tong'\ ndividual

N0
4.3.4 &\Svaltﬁp %l'ata

*43 b

Q‘OQ S

Database Analytical Methods:
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<§,flrst sample to appear in the view
indow is the first sample flagged for
review. Samples meeting all of the
acceptance criteria defined by the
multiplex/ruleset do not require viewing
by the analyst or technical reviewer.
Samples flagged by i’ as a potential
mixture appear yellow on the lane bar at
the top of the window. Those with rules
fired appear gray (more rules fired
results in a darker shade of gray).
White lanes are samples that passed
without review, green indicate passed
ladders, and red indicate failed
controls. Use the <<, <, > and >>
buttons to navigate through the flagged
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4.3.4.2

4.3.4.3

loci. 1Individual samples may be selected
by clicking on the corresponding lane
within the bar.

Data may be viewed in variety of ways,
such as maximizing, major/minor
designations, ladder overlays, or various
locus combinations by right clicking in
the spikogram, using the A, AB, B radio
buttons, or the shift and F (£ ﬁytion)
keys to help evaluate the ruk% ) fired.
A red bar within the spikqgé}m window
designates the locus bei viewed.
Individual loci may be r7<%’ected to view
within a sample by ci&bking on the locus
in the Major Desig on panel

Individual allele eaks ma %e
highlighted re y cl \§ﬁ <;% the
correspondin @Q 'e\g‘(a table.
Evaluate @Qal@'e c@j\ignations and

rules '@} u e spikogram,

e

iple rules fire, the
idformation can be viewed by

g
major nor\ s@tions, rules, and rule
firifds wifdow s well as the data
S s

each individual rule.
t cannot be designated by 1i°

hlgggj h

\CS)A Xale

é§> is%éd as an F (fail) in the major
\\ e tion window. Those that are not

X 5&%"‘

@)

\:> id,the defined ladder are listed as OL

alleles that are in the virtual

adder are listed as OL followed by the
allele value (e.g. OL 9.1). Based on the
rule evaluation, allele designations may
be changed by entering the correct value
or using the dropdown menu. Minor
alleles may be entered by choosing the B
radio button or by right clicking on the
major designation window. Enter any
comments (e.g. tri-allele values) in the
comments box (clicking ctrl + enter will
add the comment to all loci within the
sample). Click the “Go” (>) button next
to the allele value window to save the
change before moving to the next flagged
locus. The changed allele will turn red
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in the major designation window and the
lane bar will turn orange to indicate a
change to the sample.

4.3.4.4 Off-ladder (< or > smallest or largest
ladder allele, respectively) or
microvariant (alleles with incomplete
repeats) allele(s) labeled by i’ as OL, as
well as tri-allelic samples shall be re-
analyzed for verification (rei gﬁction

may be sufficient for off-la and
microvariant alleles; howe , tri-
alleles shall be reamplifd for
verification). The ini¥Ddal run

containing the micro {biant or tri-allele
will be marked as i F) f the
individual locus ge pe to be
verified noted he \gm box in i’
as well as o <§ i6n summary
(form 316-B ication,

mlcrovarjx%‘as wg' b@i\]}oeled and
reportﬁ@ "KQ" ere X is the number
of com texgbpe and Y is the number

e incomplete repeat).
e reported as > or < the
llest CODIS ladder allele,

Note: Microvariant alleles
virtual ladder (those listed

X w
é§> O lowed by the allele designator,
\ will be changed to the
e d651gnator and need not be
xS\ e nalyzed
Q@ 4.3& When all flagged loci have been evaluated

<:> and allele changes made, save the batch
then click the ‘output’ button. Choose

the CODISexport option and click ‘OK’.
Any sample with a failed (F designation)
allele will be designated by i’ as a
partial profile and will not be included
in the export file. Additionally, i° only
exports the major allele designations.
Samples with minor designations (i.e.
tri-alleles) will require manual editing
of the locus in CODIS.

4.3.5 Create a .cmf file for CODIS import:
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Note: As a verification of file completeness and
sample eligibility, the .cmf file will be
created by the technical reviewer at the
completion of the batch review.

4.3.5.1 Open the FSS Export Tool and click Import
File. Browse to the CODISexport.ici file
to be used and double click or highlight
and choose “‘open’. Qb

4.3.5.2 Select CMF 3.2 for the exp B~ format and
enter the laboratory ORI D0O01075Y) as
the source and destinat¥On laboratories.
Verify Convicted Offefider is the specimen
category listed an%ﬁéﬁange if Qscessary

4.3.5.3 Review the sam ll{% di;%he Batch
Information all

eligible sa es Uncheck
any sampkéébtha o) not be included

in the . K@e /&amples have been
verifi cﬁgbsiggéport File to save the

4.4 STR INTERPRE'@%ON& @NES
4.4.1 CO@DLSO(\ Q/

40@1 hé purpose of a REAGENT BLANK (RB) is
o0 determine if the reagents used for
<:) DNA extraction/isolation were

<2> contaminated with human DNA and as a

O

(6
{F§Q method for monitoring facility

<2 decontamination. Peaks above threshold
should only appear in the CXR (red dye)
lane, corresponding to the ILS600 size
standard. If contamination is flagged
by i’ in a reagent blank it shall be
reinjected to assist in determining the
point of origin (i.e. pre or post
amplification, capillary carryover,
etc) where possible. Sample data may
be deemed acceptable if the contaminant
is isolated to the RB (see comment
5.2). Alleles above the analysis
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4.4.1.2

@(&
Q‘OQ S

LOCUS
D351358
D21S11
Penta E
D13S317
D16S539
Penta D
VWA
TPOX

Database Analytical Methods:
Page 50 of 60

threshold will be designated and a
comment indicating contamination made
in i’ and on the reinjection summary
(form 316-BI).

The reagent blank shall be treated the
same as the least concentrated DNA
sample in terms of volume and amount
amplified, injection time/amount, and
analysis threshold. Additio ley, the
reagent blank will be ream ied with
samples from the set, wh applicable,
if any of the amplific ns conditions
are more sensitive th the original.

*

The purpose of t OSITIVE QB

AMPLIFICATION C OLy (28 NA
supplied w1thg§he P \5 is to
assess the I_\Isllf'rocess,
ensuring §;L ample amplified
simult sggS'oul Xproduce an

appr O te& All expected

allegz &é ) must be detected

1s threshold in at

ive control (if

ore than one) or all of the

ociated with amplification

eemed inconclusive. If

ing a single positive control,

q<} may be deemed acceptable if all

eles are present (though some are

elow 75-rfu threshold) AND the

extraction control appears as expected
(i.e. the problem is confined to the
2800M sample) .

GENOTYPE LOCUS GENOTYPE
17,18 THO1 6,9.3
29,31.2 D18S51 16,18
7,14 D55818 12,12
9,11 D75820 8,11
9,13 CSF1PO 12,12
12,13 AMELOGENIN X, Y
16,19 D8S1179 14,15
11,11 FGA 20,23
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4.4.1.3 The purpose of the NEGATIVE
AMPLIFICATION CONTROL is to determine
if any human DNA contamination occurred
in the process of amplification set-up
(or beyond that point) and as another
method of monitoring facility
decontamination. Peaks above threshold
should only appear in the CXR (red dye)

lane, corresponding to the IEQQOO size

standard. If contaminatio flagged
by 1® in the negative amply¥ication
control it shall be rei cted. Sample
data may be deemed a table if the
contaminant is isogébed to the negative
control (see coqu?t leles
above the anal %Nw1ll be
designated an za co (1> icating
contamlnatl nd on the
relnjecthb su §§§ m 316-BI).

XTRACTION CONTROL
y Lo assess correct
ver, 1t does take

4.4.1.4 The (3 se<§?

amp is 1
yp@@

su of the steps in the
ocess from extraction
ele designation. The
n controls consist of
é§> <§;&‘ iwdsly typed buccal samples on FTA
g\\ prepared in batches. An
() ractlon control must be run on every
xS\ ample plate. Failure of the
‘K extraction control, if isolated to that

CE) sample, will not deem other samples
()@ inconclusive.

Q‘OQ
4.4.2 RFU THRESHOLD:

4.4.2.1 For Offender database samples, a
minimum of 75 rfu must be achieved for
data acceptance. If necessary, repeat
the injection, changing the injection
time (3-10 seconds allowable range)
and/or change the amount of amplified
product added for fragment analysis
(e.g. 1.5 ul). Samples that would not
benefit from either option and/or fail
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the second injection will be re-queued
for re—-extraction and amplification.
Note: Samples which still produce
incomplete profiles (i.e. do not meet
the current CODIS acceptance criteria)
following re—-queue may be failed and a
new sample requested.

4.4.2.2 Peaks flagged by i’ as present but
below the analysis thresholagblll be
designated as failed (F)

4.4.2.3 Off-scale data causin Q§06551ve
artifacts (e.qg. splité%kaks, increased
stutter, pull-up, (9 ) within a sample
which interfere data
interpretation Qéi b ated as
failed (F). be diluted

sa
and re—inje ﬁé % @c nds)
4.4.2.4 Multipé amp]é‘lca@\)n kits are

desi eterozygous loci in
les generally

ively balanced peak
ally =250% peak height

for reduced volume

on]. Some samples, although
urce, may at times demonstrate
imbalance due to degradation,
s{e astlc effects, primer binding site

Q&tatlons, preferential amplification,
t

x:% Peak height ratios <50% will be
é O flagged in by i’ for evaluation.
CE) Samples with increased peak imbalance

Q\OQ O@ may still be deemed acceptable.

4.4.2.5 Low template samples may exhibit
preferential amplification of alleles
within heterozygote pairs. This could
result in one of the alleles appearing
below the analysis threshold or in its
complete loss (drop out). A low
homozygote (i.e. stochastic) threshold
is established, above which single
alleles are considered to be relatively
free from drop out. Apparent homozygous
alleles which fall below 350 RFU will

Revision 15
Database Analytical Methods: BI-318 9/10/14

Page 52 of 60 Issuing Authority: Quality Manager



be flagged by i’ for evaluation. Alleles
below this threshold may still be
deemed homozygous.

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 tetranuc®sotide
loci and n-5 for pentanucl de loci).
This minor peak is refer to as the
stutter peak. Percent tter
generally increases w4 allele length
and can change withsbhe quantity of
input DNA/peak h th The asurement
of percent stut aturally

high for malng§eaks{P Qgt? off-scale
e

or due to p ctral

performan ;; an{\@8 stutter may

also be\s above 23%, as
well om% d n-8, may be
flagded b

&%&evaluatlon Samples
&@b in {éa tter may still be

4.3.%3@ Elé§% t:§;)or fluorescent spikes are
Y?~ ents that produce generally
é§> haped peaks in most or all dye
\\ gZzs at the same location (equivalent

\:> p size) within a single injection.
eak heights usually vary between dye
colors for a given spike. These

Q anomalies are generally not

(6

{$§Q reproducible and will typically be
<2 eliminated if reinjected. Spikes
generally have a higher ratio between
their height and area than that of an
allele. If the spike is flagged by i’
and interferes with data
interpretation, the sample should be
reinjected.

4.3.3.3 Dye “blobs” are anomalies that
typically occur in the same approximate
location in multiple injections and do
not always disappear upon reinjection.
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They may occur in a single color or
multiple colors at the same approximate
location but can vary in height. Dye
blobs/artifacts generally have a lower
ratio between their height and area
than that of an allele. Samples with
flagged blobs/artifacts may still be
deemed acceptable.

4.3.3.4 Bleed-through or pull-up pea Qpare a

result of the spectral not recting
for all of the spectral rlap (most
common with the PowerP 16 HS kit
from yellow into red) d may be

increased due to oﬁ&bscale peaks.

These pull-up pe@ are 1in t same
location (same

as
peaks in anot co{§§( d are

generally e

§;§l Samples
with flag % stlll be

deemed excessive bleed-
thro Q) ccq\ i color other than
red, nd gébno e to off-scale data,

@

ay need to be

%ﬁg@%o
M=MRNS

Ta o ase can catalyze the
Bés> of a single nucleotide

\6(0' Q inantly adenosine) to the 3’

%\ of double stranded PCR product,
@) ulting in product one base pair
\% &nger than the actual target sequence
‘K <:) (+A) . Amplification parameters include
CE) a final extension time, so that the
O@ reaction is driven to full A addition
(i.e. all product is +A). Split-peaks
may occur as a result of incomplete A

addition and appear as a single allele
represented by two peaks one base pair

Q‘OQ

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

Tag is unable to add the A nucleotide
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
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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-queue the sample for
re—-extraction and amplification.

4.3.4 MIXTURES

4.3.4.1 If, after the elimination of ssible
stutter and/or bleed-throu a profile
shows at least 3 allelesgﬁb 2 Oor more
loci, this is strong ewééence of a
mixture.

4.3.4.2 Loci that demonst e only t alleles
but have a hete \g of <50%
may also be igéacat %3{ nuxture

However, if ned from

multlple ci st should
expect see sQh §%thure indications
(> 2<?€} le ﬁ>a /ggdltlonal loci.
4.3.4.3 Sq@?ﬂes &@te ed to be mixtures, with
{@?16. us s above the analysis
Caﬁ gébol three or more loci, will
j ed as failed (F) and re-
A comment indicating

nation will be made in i
einjection summary (form 316-BI).

00&%116 extraneous peaks persist upon
e

3 and on

xS\ injection, the major and minor

K O alleles may be designated with a

QD CE) contamination comment (see comments

O@ 5.2). 1If a major profile cannot be
determined, the sample will be
designated as failed (F) and re—-queued
for re—-extraction and amplification.
Note: If the mixture is still present
following re-queue (i.e. the sample was
contaminated upon collection, or in
rare instances is a mosaic), the sample
may be failed and a new sample
requested.
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5.0 Comments:

5.1 The 3130x1 Data Collection Software does not allow the
entry of spaces or dashes in titles, sample names,
etc. An underscore must be used in place of spaces
when entering information.

5.2 Low level contamination may be seen periodically with
the automation process. These extraneous peaks may be
disregarded so long as they do not interfeaﬁgylth
allele calling in the samples. cb

A\

5.3 Additionally, low level carry-over ma Qée seen
occasionally on the 3130x1. The cargébver may also be
disregarded in samples and negatixébcontrols, so long
as the extraneous peaks do not rfere w1 allele

calling, and the peaks can ribyted

previously injected sample i ~St 6T> d;ng

capillary. Q C) i

<
\\0 &Q cb\

S
@

Q

%\ \\Q’ P
\&50 <<, S
o 55F
Q‘OQ OQ)
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BI-400

/

1.0 BACKGROUND:

DRIFTCON FFC: TEMPERATURE VERIFICATION

Successful DNA amplification is dependent on co tent
thermal cycling parameters and achieving prope Qs%atlng and
cooling to facilitate the various steps nece ry for PCR.
It is necessary to employ a method of moni ng the thermal
cycler performance and verify that the c ect temperature
has been achieved in order to have conf nce in Q&

bes have

amplification process. A variety of pexatur

been developed to test the tempera %é%) éSc wells
within the different thermal cyc{% ‘\ However,
most of these have proven to b KZb %a{me consuming,
and not amenable to testing & e new re@B time PCR
instruments. The Driftcon <able<Eo test multiple

temperatures within a sho pe ime and can be used on
the thermal cyclers, a§<??ll\$}rr ime instruments.

Driftcon Operatlons ua&?gk ipn 1.1

Driftcon Quick 9& G\g @r51on 1.4

Q
2.0 SCOPE: \§> <>‘<52/

To provi a re\jb Qﬁethod for verifying the performance of
laborag& therma‘:byclers, to include real-time PCR

inst nts. 2

3.0 g@ﬁipMENT/RE NTS :

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

Driftcon Smart Card

ABI 7500 FFC Adaptor

Cork Leveler
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4.0 PROCEDURE:

4.1 9700 THERMAL CYCLER VERIFICATION

Q®

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 Drifthébhardware
module until it stops. <§&

4.1.3 Turn on the Driftcon computer. C%pen the Driftcon
Software and login with the angopriate user name

and password. QQ QD
N

4.1.4 Turn on the 9700, place &e £ is Qto the plate
with the cable fa01ng <:§3 qggg{/start the
‘Driftcon’ protocol he 9700 1id as

it will damage thQQgﬁxpeﬁé an&é>01d the warranty.

4.1.5 In the DrlftoorQsoft %oose the instrument to
be tested. thh instruments does not
appear aut 1o<§ly @ck start and follow the
wizard p 0

4.1.6 Choo{é‘gt Q&nf Q default protocol and make sure
the ose in the 9700 protocol. Leave
essure, and temperature blank.

}:§b eéég needed (these will appear on the
é' fina r@} ) .

(Q .7 Sta e test by clicking the check mark in the
<2>r1ght corner. Make sure the 9700 has heated
etely and the protocol started before
startlng the test. The protocol will complete in
~25 min.

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

4.2.1 Set up the Driftcon 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 t riftcon
Software and login with the appropriq\ user name

and password.
Q

4.2.4 Turn on the 7500 computer, logiﬁ%é%%h the
appropriate user name and pas§§9rd, and open the

7500 SDS software. <§b

4.2.5 Turn on the 7500. Remo the plate
loader and replace it daptor Place
the fixture into theq?dap§g w1 he cable facing
out. Place the c top of the fixture
and close the p lo{

4.2.6 In the 7500 Q§ ;oose File > New and

select AbsQB ion for Assay, 96-Well
Clear fo ‘Qg?ber d Driftcon for Template.

4.2.7 Save pl&ée ent as a .sds file with the

ap& rlaé % name and open the Instrument

4.2 \» In‘a;> con software, choose the instrument to
<\ be te If the list of instruments does not
app utomatlcally, click start and follow the

C§Q wi prompts.
™, P

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 report).

4.2.103tart 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.
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4.2.110nce the run has completed, print the report and
place it in the QC binder.

5.0 Comments
5.1 The second page of the report contains information

regarding the number of measurements for each probe.
The number should be approximately double t Qpprotocol

time. If significantly higher or lower, .

instrument may be heating too slowly ormigb quickly.
The percentage should be 100% for eac obe. If a
percentage is lower than 100%, the p e may not have

been in the well and measurementhgbssed. Adjust the
probes and run the protocol agaigb

g%g;gg%%jvgzugzjgléZérélqz,thg\g;& peziilcatlons
{}
<z° *é\
%\ & @
\\ C)
(50 O
\60 <<,
@ oo@
K &K
< O

5.2 Pass/better than Spelelcatl /fa{g §€E' ay be found
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