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1 Overview

The DNA Standard Operating Procedure manual (SQ&gifses procedures for routine
DNA analyses of biological evidence for human ideation; it is approved for use in
the DNA section of the laboratory in conjunctiortiwihe Biology SOP.

Each approved revision of this manual will be vamstontrolled and archived for

retrieval by date of authority. Only the approvedision in effect at the time of analysis
governs the analysis. If necessary, changes irsS@Pbe documented via memoranda
issued between manual revisions, until such timéhasSOP manual is revised. Any
deviation from accepted protocol requires appr@asabutlined in the Methods section of
the quality manual, and must be documented indie &le.

This SOP is only one part of the policies and pdoces that govern all work performed
by the DNA section. These other relevant documieictsde, but are not limited to, the:
* Houston Police Department General Orders
* quality manual
» safety manual
* Biology section SOP
* DNA training manual

1.1 Technical Leader

TheQuality Assurance Standards for Forensic DNA Testing Laboratories and Convicted
Offender DNA Databasing Laboratories (QAS) mandates that each DNA Laboratory
employ a Technical Leader. The Technical Leadersmes the technical management of
the laboratory, including

1. Evaluates all methods used by the laboratory.
2. Stays current in new technologies and methods,progoses new or modified
procedures.
3. Oversees validation of new instrumentation and oekilogy, and keeps the SOP
manual up-to-date.
4. Provides technical problem solving of analyticadgadures, and makes technical
decisions on casework.
5. Oversees staff training, competency, continuing catdan. This includes
monitoring of proficiency testing and courtroomtiemny.
6. Oversees quality assurance and safety.
7. Performs technical reviews (if at one time profitien the analysis being
reviewed) and administrative reviews
8. Keeps the Crime Laboratory Director and Quality lsiger updated on technical
issues that may affect laboratory analysis or pctdiy.
The technical leader has the authority to stop worthe DNA section in the event of
problems that affect compliance with standardsartie quality of the DNA results.

1.2 Criminalists
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Forensic DNA casework is performed by criminali@teluding criminalist specialists),
whose responsibilities are outlined in the quahitganual. The authority to perform
casework is given upon completion of the laboradsoimaining program (or an equivalent
training program elsewhere) and completion of appate competency testing, as well
as ongoing demonstrated compliance with the laborat quality program (i.e.
continuing education and external proficiency tegpti These individuals may also be
referred to in this SOP as examiners or analysts.
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2  Quality Assurance

The quality manual prescribes general requiremfmtshe quality assurance program.
These requirements are based on ASCLD/LAB standahdsaddition to ASCLD/LAB
standards, the DNA section adheres to the FBI DNAalify Assurance Standards for
DNA Testing Laboratories (based upon the DAB staaig)a In order to participate in the
National DNA Index System (NDIS); the DNA sectioomntplies with these DAB
standards, the FBI'NDIS Sandards for Acceptance of DNA Data, and the FBI's
prescribed NDIS procedures.

2.1 Quality Control

Examiners keep quality control records as requingtie quality manual and DNA SOP.
The following controls will be used in DNA analysis

» Substrate controls, taken from an unstained argecet to evidence stains, may
be included in body fluid identification tests ggpeopriate. The examiner will
determine if the substrate control will aid in theerpretation of the results.

» A hair shaft negative control will be analyzed éach hair root analyzed.

* Areagent blank will be prepared for each set ofADdtractions. It will contain
all reagents used in that extraction process, buDNA. The reagent blank will
be processed through the entire analysis in the saamner as samples. It will be
handled in such a way that it may detect contangnain the most dilute
evidence sample. For example, the reagent blankmeowill be at least as low
as the lowest volume of any sample in that batdalfdi##onally, if 10 pl is the
greatest amount of template amplified for any evgdesample in the batch, ud
of reagent blank should be used as template dtlimgmplification.

* A positive control consisting of human DNA of knowype and an amplification
blank (containing all reagents but no DNA) will inéroduced at the amplification
setup. The positive and negative controls willppecessed through PCR setup
and analysis in the same manner as samples. Thifieatipn blank will be the
last sample processed in the set and should bddehimdsuch a way that it may
detect contamination occurring during PCR setup.

Critical reagents

Critical reagents are those that require testingy po use on evidentiary samples in order
to prevent unnecessary loss of sample and mustdactommercial DNA typing Kits.
These are itemized in Critical Reagents Sectiod,ae quality control tested using the
forms in Forms Section. The human DNA controlsmen sets, and DNA polymerase
contained within these kits must be quality contested as part of the kit testing.

The critical reagent quality control log will comiaeagent quality control worksheets as
well as any necessary corrective action record®ipéng to critical reagent testing. The
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quality control worksheet will show reagent name(s) number(s), expiration date(s),
guality control test instructions and evaluatioietia, and quality control test results.

Validation

This laboratory will not generally develop a nowveéthodology; but if the laboratory
does, the methodology will undergo full developna¢éntlidation in compliance with all
relevant standards prior to use in casework. Midlogy that has undergone
developmental validation elsewhere will be intelyhahlidated prior to use in casework.
Substantial changes in an existing protocol wioabe subjected to an appropriate
internal validation evaluation.

No new or modified method, i.e., any method notadly described in the SOP, is to be
used without the documented approval of the Teehrieader, Quality Manager, and
Crime Laboratory Director.

Education

Educational requirements for criminalists are dethiin the quality manual. The

education requirements for Technical Leader incladmaster's degree or higher in a
biology-, chemistry-, or forensic science-relatedaaand successful completion of 12
semester or equivalent credit hours from a comimnabtf undergraduate and graduate
coursework covering the following subject areasochemistry, genetics, molecular

biology, and statistics or population genetics.e Toursework shall include at least one
graduate-level course registering 3 or more semestjuivalent credit hours.

Analysis Training

Examiners will be provided fundamental DNA analyséning according to the training
manual. This will include all protocols in the S@ft are used in the lab. DNA training
may be undertaken as separate units of trainingrdlhdach conclude when:

» All training samples are correctly analyzed;

* A competency test (qualifying test) is correcthyabmzed,;

* The trainee successfully completes the DNA Seclianing Manual;

» The training notebook, other training records doenting completion of training
requirements, and trainee credentials are reviemedapproved by the Technical
Leader, Quality Manager, and Crime Laboratory Doec

» These individuals all approve the examiner for petedent casework.

In addition, each examiner’s profile must be oa for the DNA typing systems in use in
the laboratory. The laboratory maintains a datalsdNA profiles of personnel for the

sole purposes of identification of the source aftamination and evaluation of in-house
competency tests.

Continuing education training
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Continuing education training will be conducted émhancement of an examiner’s skills.
The supervisor will recommend to management anddooate training activities for
personnel. As part of their continuing educatieach examiner approved to perform
DNA analyses will:

» Attend at least 8 cumulative hours of continuingi@tion training annually for
the enhancement of individual DNA analysis skills.

* Read current scientific literature as a part ofirtieentinuing education. Each
examiner will keep an updated log documenting acigndific literature read.
Examiners will attempt to read at least 1 scienttiticle per month.

The Technical Leader and the Quality Manager mentifly areas for which remediation
training is necessary based on the results of qeoity or competency test results,
laboratory audits, or peer review activities.

Training notebook

The trainer and/or supervisor is responsible faéating, maintaining, and distributing
training samples as well as records of their sauared known types. The trainee will
examine the training samples according to the S@Mmtaining analysis documentation
as for casework. The training samples will inclideninimum of ten bloodstains, ten
buccal swabs, five mixed stains of semen and dpatheells for differential extraction,
and five hairs.

The Trainer will review the training notebook pritr its presentation for review by the
Quality Manager. The training notebook will incluaea minimum:
* The training log showing the start of training ahé activities and date on each
day of training;
* Summary page of results of all training samples;
* Analysis documentation for all training samples] an
* Written tests taken during training.
» Other training records, such as practice sampléysisadocumentation, may be
kept in the competency notebook.

Competency Test

Trainees must correctly complete a lab practicalmpetency test prior to
recommendation for approval to perform caseworkis Tompetency test should be in
the form of a case-type scenario, and the trainenbt the trainees should know the test
results. An example of an acceptable competerstyidea current or old proficiency test
from a commercial provider (although in-house tes&y be made).

An experienced examiner is required to test 5 presty analyzed samples in order to
demonstrate competency. Documentation will bamethin the laboratory.

Written examinations

Version 010109 Page 8 of 78



HPD Crime Laboratory Standard Operating Procedures: DNA

Trainees will be tested during training accordioghte DNA Training Manual. Trainees

must successfully complete all written examinatiocnsering the entire training unit of

DNA prior to approval to perform independent anaf/s Exams will be designed to

document the trainee’s knowledge of the proceduass well as the trainee’s

understanding of the theoretical basis for thosegufures. In addition, the trainee may
be asked to demonstrate knowledge and understamdingiality assurance practices
relevant to his or her work. Exams will be writtand administered by the trainer or
supervisor. Discussion and/or distribution of axam is limited to those individuals

actively participating through role or chain-of-corand in the trainee’s examination.
The exam will not be discussed with, distributediisplayed to, or otherwise divulged to
any other person.

Unusual samples

An approved examiner may use a valid proceduramalysis of a body fluid or tissue
not encountered during training providing the astaljas previously demonstrated
competence in that procedure. Examiners must godeaining and competency testing
for extraction of bone and teeth prior to analyzimgse samples.

Review of casework

All case files and reports will be administrativedynd technically reviewed prior to
release from the laboratory. Reviews should foltbe reviewer checklist, and a copy of
the completed reviewer checklist should be includesach case file.

Technical reviews should be conducted by a secoralyst qualified (or previously
gualified) in the DNA platform currently in use the laboratory. All reviews of DNA
case folders shall include a second read of theda& generated for the case, including
creation of a new GeneMapper project on the compusieg the original raw data from
the case. All electropherogram plots in the cdseshould match the electropherogram
plots generated during the reviewer's second reathe reviewer should indicate
agreement with the second read by signing andalmitj the GeneMapper project table
for each run in the case folder.

The analyst who worked the case may perform therashrative review; however, it is
recommended that another analyst or supervisooimerthe administrative review when
possible.

If there is a discrepancy between the analyst &edtéchnical and/or administrative
reviewer, every attempt should be made by bothgsatd reach an agreement about the
points being argued. If no agreement can be redhe Technical Leader shall be
consulted and make the final determination.

All outsource cases will be technically reviewedopto uploading cases into CODIS,
according to the same standards as in-house cases.
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Proficiency testing

Proficiency testing and review will follow the raggments of the quality manual. In

addition, the Quality Manager will maintain a copf/the analysis documentation for
each proficiency test. Proficiency tests will bealgzed and interpreted according to
standard operating procedures including techneaew. Administrative review may or

may not be appropriate to a given test format an be performed at the discretion of
the laboratory.

Audits

The Quality Manager will plan, arrange, and diraatlits according to ASCLD/LAB and
QAS requirements. This audit will be completed emach calendar year, with the
intervals between FBI Quality Assurance Audits gemo less than 6 months and no
more than 18 months. The auditor(s) will use bath ASCLD/LAB and FBI Quality
Assurance Audit Documents as a checklist for coamgke.

Personnel records

The Quality Manager will maintain a transcript, egyal memos, complete proficiency
records, continuing education records, and testymoronitoring records for each

examiner. The laboratory must maintain the comqustaotebook, original or copies of
training records, and proficiency test files fockeaxaminer. Original training records
must be replaced with complete copies prior to smm of an examiner from HPD

Crime Lab. The laboratory shall maintain a trandcrapproval memos, and testimony
monitoring reports for each examiner.

Chemical and reagent labels

Purchased chemicals and reagents will be markéteonontainer with the date received
and/or date opened. An expiration date will beg@thon the outer container. In general,
the manufacturer’s labeling will be followed to eéehine expiration dates of purchased
chemicals and reagents. If no manufacturer inftionaexists for a purchased reagent, it
will be considered expired 5 years from the reatidate.

The prepared reagent label will include the reaggetification, lot number (consisting
of preparation date and preparer’s initials), aateaf expiration if required. In general,
most solutions prepared in the DNA laboratory skexipire 1 year from the date of
preparation. Additional information may be documeeinn a reagent log.

Equipment
Equipment operation manuals will be readily avddao each examiner approved to use
the equipment. Calibration, maintenance, and repeivities will be recorded in an

equipment calibration and maintenance log, or ilegbook dedicated to that specific
piece of equipment. The equipment calibration arantenance log will include at a
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minimum the date, activity, laboratory personnetf@ening or overseeing the activity,
non-HPD technician(s) performing or overseeingabtvity, a record of quality control
checks performed to verify operation prior to ratog a piece of equipment to casework
use.

Contamination log

Any and all contamination events will be summarizeda contamination log that will
document the date detected, first date evidentnialyais records, case numbers of
affected cases, and location of documents detagdlorgamination source and corrective
action. A copy of this documentation should bevated to the Quality Manager and the
Laboratory Director. The section defines two typésontamination event. Both types
are required to be documented in the contaminddigand are as follows:

* Type 1: A contamination event that affects the DBMract and requires a re-
extraction of DNA from the sample.

 Type 2: A contamination event that does not efteet DNA extract (i.e. one
involving contamination in the amplified product O€bntamination in the
formamide set-up) and does not require a re-extracf DNA from the sample.
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3  Facilities

Crime Laboratory security and facility requiremeats described in the quality manual.
The Forensic Biology-DNA Section floor plan can bsund in the “Supporting
Documents” section of the Crime Laboratory Forer&mogy intranet site. In addition
to procedures and policies in the quality mantn,following policies apply to the DNA
section.

3.1 Work Areas

The DNA laboratory will have designated space tog following activities. These
activities must occur only in these designatedsarea

* DNA extraction - DNA extraction, purification, and concentratianjcroscopy
may also be performed in this area.

» PCR setup - setup of real-time PCR quantification and PCRpldation
reactions. A laminar flow hood or PCR setup hoodickted to amplification
setup is recommended.

* Amplified DNA product - generation, analysis, and storage of amplifiédAD
product.

The extraction of known samples will be performéc aeparate time or location from
the extraction of evidentiary samples to preventovkm to unknown sample
contamination. Decontamination of work areas sthdnd performed between set-up of
the evidentiary samples and set-up of the knowrptesn

The DNA extraction area and PCR setup area wilsdygarate from each other. This is
accomplished by maintaining separate physical spémeeach task or by conducting
these tasks at separate times. If conducted isahee space at separate times, the space
will be decontaminated between tasks.

The amplified DNA product area will be physicallgparate from all other areas.
Doorway(s) to the amplified product area will haveloor that is to remain closed at all
times. Once amplified, no samples will leave thepkified DNA product area unless
securely packaged. Equipment, reagents, and sspplithe amplified product area are
dedicated and will not be removed unless propedgodtaminated through treatment
with UV or thorough wiping with a decontaminantada removable item will be readily
identified as dedicated for use in the amplified ADproduct area only, e.g., with a spot
sticker.

3.2 Contamination
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Samples can become contaminated with DNA from therenment, from other samples
during sample preparation, or from amplified DNAoguct from a previous
amplification. Reagent blanks, negative amplifmatblanks, and possible substrate
controls are used to detect contamination.

Contamination will be suspected and investigateémé mixture is obtained in samples
expected to be of one source, or when a reagenk laanegative control yields peaks
above the minimum analysis threshold. If possf@aks below the minimum threshold
are observed in reagent blank or negative corttiel,Technical Leader will determine if

the event should be further investigated. In aoiditcontamination may be suspected
and investigated under other circumstances at feretion of the examiner, Technical

Leader, or supervisor.

Prevention and decontamination

The following policies are designed to prevent eamnation of DNA samples:

1. To minimize the potential for contamination fromafét and/or visitors,
unnecessary traffic into each of the work areasilshioe avoided.

2. Use 10% bleach or DNAway as a decontaminant. Gtbermercially available
decontaminants may be used if they are shown t@lstety inactivate DNA for
the purposes of amplification. UV treatment an@otoclaving is also acceptable
for decontamination.

3. In general, clean glassware after each use weaginges, and using an
appropriate soap, e.g., Liquinox or Alconox, andena Rinse with deionized or
distilled water and allow to air-dry inverted. DN#Aeagent bottles require
sterilization after cleaning; autoclave or rins¢hasterile water prior to use. For
glassware in the amplified product area, rinsedhghly with water after each
use, with a final rinse of distilled or deionizedter, and invert to air-dry.

4. Wear disposable gloves during all testing. Changmves frequently and
whenever gloves may have become contaminated.aiggoves when leaving a
work area. Centrifuge all liquid to the bottom dbsed microcentrifuge tubes
before opening. A de-capper or a clean kimwipe rbayused for opening
microcentrifuge tubes. Use sterile, disposable tpifges and microcentrifuge
tubes. Use aerosol-resistant pipet tips while wgrkvith any sample that may be
subsequently amplified. Change pipet tips betweempées.

5. In the DNA extraction area, clean work surfacegdhghly with decontaminant
at least at the beginning and the end of each Dkifaetion session. Limit
talking during sample handling.

6. Inthe PCR setup area, add DNA template last t¢*tBR setup tubes to minimize
inadvertent transfer between setup tubes and aggudtoss contamination. Limit
talking during sample handling. It is recommendlealt the lab irradiate work
surfaces and equipment in the PCR setup area \Wrdwviolet (UV-C, A = 245
nm) germicidal lamps, for 15-20 minutes. Surfacesimadiated will be treated
with decontaminant. Timers for UV lights are recoemded; if operated
manually, wear UV protective glasses when turninglights on and off.
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7. In the amplified DNA product area, wear a dedicatidposable lab coat when
handling amplified samples. Do not wear the laat cutside the amplified DNA
product area. These lab coats will be disposedh®n necessary. Clean work
surfaces thoroughly with decontaminant after u3ée lab may irradiate work
surfaces and equipment in the DNA product area wiltinaviolet (UV-C)
germicidal lamps.

8. Each Biology section examiner's DNA profile will loketermined for all systems
currently in use. The DNA profile for other stadhd visitors may also be
required, in order to ensure the detection of aomation. All DNA profiles
should be stored by the laboratory.

Detecting and Responding to Possible Contaminatidavents

Any suspected contamination incident must be imatetli brought to the attention of
the Technical Leader. The Technical Leader wilirtefand direct the investigation and
corrective action for the event. All actions wike documented via the incident
reports/correction actions policy detailed in thlity manual.

Investigation and corrective action should be gditdg the nature of the specific event,
and may include the following:
1. Compare the unknown profile to the staff/visitoedabase.
2. Compare the unknown profile to profiles from samspleorked with the
contaminated sample.
3. Work backwards to determine where the contaminaitcmurred:
a. Re-inject the sample from the injection tray.
b. Re-prepare the amplified product (addition of fomide and internal lane
size standard) and re-inject.
c. Re-amplify and analyze the DNA extract.
d. Re-extract and analyze the sample (if this maydyedvithout consuming

the sample).
4. Extract, amplify, and/or inject known samples @sttsuspected reagents and/or
equipment).
5. Discard suspected buffers and prepared reagemts|@an reagent bottles.
6. Clean and decontaminate work areas, glasswardspgde.
3.3 Safety

There are biological and chemical hazards in thmritory. Each lab employee is
responsible for familiarity with the Lab Safety Mem. Any incident or condition that

occurs in or under the control of the laboratorgttthreatens the immediate or future
health of any individual must be immediately brough the attention of the section
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supervisor and laboratory safety officer. Labonataranagement will define corrective
action.

Version 010109 Page 15 of 78



HPD Crime Laboratory Standard Operating Procedures: DNA

4  Casework Processing

4.1 Analysis Methods

The DNA laboratory provides STR analysis. The Sdmalysis using the Identifiler
amplification multiplex produces the DNA profile @ite FBI's 13 core loci (D3S1358,
VWA, FGA, D8S1179, D21S11, D18S51, D5S818, D13SBI7/5820, D16S539, THO1,
TPOX, and CSF1PO), amelogenin (a sex marker), l@m®2S1338 and D19S433 loci.

Unknown or suspect profiles developed from evideareeroutinely databased in CODIS
for searching against other evidentiary profiled aonvicted offender profiles at the state
and national levels. Suspect reference profilesadso databased and searched at the
state level.

Comparisons that yield a probative match betweeswknand questioned items are
evaluated to estimate statistical significance.hHigsignificant matches are reported as
identification of the source of the evidentiary fieo

4.2 Case Acceptance and Evaluation

Before a case is accepted for analysis into ther&bry, the case will be evaluated. The
examiner should be thoroughly aware of the reqdestaminations, the reason(s) for the
requested analyses, the potential probative vafudeo evidence, and the quality and
quantity of the evidence. Because each case i®reiff, only guidelines can be
prescribed; the case evaluation may include costsuit with the investigator/prosecutor
as necessary to determine what evidentiary itenmildhbe analyzed. Document
conversations related to case evaluation fully, askl the officer to change analysis
requests, as appropriate. An offense report malyeligful in assessing the evidentiary
material.

If the necessary equipment or expertise is notl@ia to comply with a valid, pertinent
request, the submitting officer should be so adkis# another non-HPD laboratory is
known to be capable of performing the requestediysisa consider coordinating portions
of the analysis or referring the investigator/pmsger directly to the other laboratory.

Both suspect and non-suspect cases will be accepié@ laboratory supervisor may
evaluate unusual submissions for acceptance omdaridual basis.

Biological evidence should be submitted by the kwiorcement agency to the HPD
Property Room or to the Crime Lab Central EvideReeeiving Section.

Version 010109 Page 16 of 78



HPD Crime Laboratory Standard Operating Procedures: DNA

4.3 Evidence Evaluation

Before the case is worked, an evaluation shouldnbde to determine the quality and
guantity of the evidence that is going to be anadlyzIn order to expedite casework, it is
recommended a maximum of 5 evidence stains und2ikyd analysis. Emphasis should
be placed on items of significant evidentiary valu@ddditional items/stains may be
analyzed at a later date depending on case develdpnd initial DNA analysis results.
Decisions have to be made concerning the analyipptoach that must be taken to
obtain the most useful information. It is ofterigfel to consult with another qualified
examiner, the Technical Leader, and/or the suparvi€ases must be evaluated to:

» Eliminate the loss of potentially valuable informoat

* Maximize the meaningful information obtained frone tevidence.

» Determine if the requested examinations can beopedd with the submitted

evidence and with the available resources.

Some of the considerations in evaluating the evdideand deciding which items should
be analyzed for DNA include:

» The age of the evidence, especially when the eeglenbiological material.

* The storage conditions of the samples prior to ssfion.

* Whether wet samples were dried before submission.

» Whether the evidence is moldy and/or putrefied.

* Possible dilution of the samples.

» Whether weapons or other objects require fingetipgn or have been

fingerprinted.

* Whether all pertinent evidence has been submitted.

* The availability of suspect, complainant, and/ame&lation reference sample.

* The analyses that should be run if sample is ldhnite

» Possibility of sample remaining after analysis.

» Possibility of cross-contamination.

4.4  Evidence Handling
Storage of Evidence

Biological evidence must be properly stored to @res biochemicals assayed in body
fluid identifications and DNA typing for current drfuture analyses. Storage conditions
for all types of evidence present must be consdiscethat none are compromised.
During the initial analysis of the case, DNA exteamay be stored refrigerated. After a
supplement has been reviewed and entered for 8& EMNA extracts should be stored
frozen. Repeated freezing and thawing of extraotailsl be minimized. DNA extract
tubes should be clearly labeled with the case nuniteen number, and unique identifier
and sealed with parafilit prior to long-term storage. Extract tubes shdudlaced in a
sealed plastic bag if they are retained in the saaper envelope as the retained stains.
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Reagent blanks will be stored separately from DM&aets. All reagent blanks should
be clearly labeled with name and unique identifieach analyst will have a storage box
to be kept in the walk-in freezer. These boxes bal labeled with analyst initials and

numbered sequentially from the number 1. All rediddanks will be stored in these
boxes.

It is not necessary to maintain or store amplifgdduct, amplification controls, or

dilutions of DNA extracts.

Consumption of Evidence

The evidence quality and quantity will be presenasl much as possible without
sacrificing the quality of the analyses. Whengwessible, at least half of the evidence
sample will be preserved for possible re-analy$Mhen this is not possible, appropriate
personnel (submitting officer, prosecuting attorneypd/or defense attorney) will be
notified prior to the consumption of evidence.

Documentation

Refer to the quality manual for chain-of-custodylipes and procedures, and
documentation of chain-of-custody, as well as domutation required in all Crime
Laboratory case files.

Documentation must be in such a form that anothbetifted examiner or supervisor, in
the absence of the primary examiner, would be &blevaluate what was done and
interpret the data. The reviewer of the case shbalable to determine from the notes
that sufficient testing, relevant testing, and eorrmethods of testing were used. To this
end, all documentation of procedures, standardscantrols used, observations made,
results of test performed, charts, graphs, phopigrasketches, electropherograms, etc.
that are used to support the examiner’s conclusioust be preserved as a record. If
original items cannot be retained or decreasetensity over time, copies of the original
item sufficient to retain the information duringntpterm storage should be retained.
Abbreviations must be defined in the Crime Labamat8OPs, a common American
English dictionary, or on the page on which it $2d.

Appropriately completed SOP worksheets should bed uduring the analyses. In
addition to the documentation requirements of thality manual, the following must be
documented in the case file:

* Notes that help in the identification of the itefrewidence. A written description
may suffice for some items, whereas others may reeblawing, sketch, or
photograph.

* Documentation of long-term storage of DNA extraantsl reagent blanks.

» Certain quality control documentation such as ayawipthe standard curve used
for Quantifiler results, a copy of the allelic latdused for Genemapper analysis,
a copy of amplification results of any reagent kkaassociated with the case, and
copies of results of positive and negative ampifmn controls.
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* Naming of DNA Extracts. Each DNA extract will besigned a unique identifier
at the beginning of analysis. This identifier meinded to assist the analyst in
tracking the extract through the analysis proce$Ske unique identifier will be
indicated on the DNA Extract Log and any subseqdw analysis worksheets.
Each analyst will number his or her extracts setiaynfrom 1 using this format:
#initialslasttwodigitsofyear. Each calendar yesery analyst will start his or her
unique identifier-naming scheme at 1. An examgla anique identifier series
that was extracted in 2005 follows: 1VNO5, 2VNOYND5, etc. Reagent blanks
will be given a unique identifier in sequence WIMNA extracts. The unique
identifier along with the laboratory number will ligcluded on all extract tube
labels.

4.5 Naming Controls

Controls will be named using this format: identifiateinitials. ldentifiers for controls
are as follows:

* RBQ (for questioned stains)

* RBK (for known stains)

* RBS (for sperm cell fractions)

* RBE (for epithelial cell fractions)

* RBR (for hair roots), RBSH (for hair shafts)

* POS (for PCR positive controls)

* NEG (for PCR negative controls)

For example, the naming of controls for a differ@néxtraction that was extracted on
May 31, 2006 and amplified on June 1, 2006 is alovis: RBS053106VN,
RBEO053106VN, POS060106VN, and NEG0O60106VN.

In the event a re-extraction of a sample occuessimple will retain its original unique
identifier and the designation “RE” will follow. hs, a re-extraction of sample 8CDAO06
would be identified as 8CDAO6RE. Additional resaxtions of the same sample would
be identified using sequential numbers startingnf@ Thus an additional re-extraction
of sample 8CDAO6RE would be identified as SCDAOGRE?2

In the event a re-amplification of a sample occtng, sample will retain its original
unique identifier and the designation “RA” will folv. Thus, a re-amplification of
sample 8CDAO6 would be identified as 8CDAOGRA. Aiddal re-amplifications of the
same sample would be identified using sequentiahbars starting from 2. Thus an
additional re-amplification of sample 8CDAO6RA wdude identified as 8SCDAO6RA2.

In the event that the analyst performs two extoadtior amplifications on the same day,
the two events will be distinguished with a 1,2, e

4.6 Analytical Approaches
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Once the case has been evaluated, the examineledemn an analytical approach. The
examiner should choose a scheme of analysis ustoagnized, accepted, and internally
validated scientific procedures designed to devélepnformation in a logical sequence.
In general, the analysis will enable the examimenmmake conclusions regarding the
source of the evidence.

Once an approach is chosen, the examiner shouldadedhe results at each step in light
of previous results. A repeat analysis may becaigid when the first analysis has
produced inconclusive results. Internal inconsisies should be investigated. The
opinion of a second qualified examiner or the técdirieader can be helpful when results
are unclear.

Hair comparisons can be made using DNA charadtesist microscopic characteristics.
With any attempt to DNA type a hair root, a resslhot assured and, for a hair root in
the telogen phase, not expected. DNA STR hair analysis consumes the sample but
may not yield results. Therefore, the evidentiaglue of the hair must be carefully
evaluated and the potential loss of informationgled before proceeding with DNA
analysis. Typically, an evidentiary hair will benadyzed only after a microscopic
examination of the hair by a qualified trace analgsd after consultation with the
investigator/prosecutor to determine:
* What is the significance of the particular haig.gcollected by pubic combing vs.
car vacuum?
* Is it permissible to destroy part of the evidence?
* Are there additional details of the case that mepjaen the hair?
* What is the condition of the hair, e.g., fragmeatpgen root, etc.? What is the
likelihood of a DNA typing result?
* s it desirable to postpone DNA typing at this titne
* Would mitochondrial DNA analysis by another laborgtbe possible?

4A  Abbreviations

The majority of abbreviations used in the DNA sactare defined in thelPD Crime
Laboratory Standard Operating Procedures — BiologySection and may be used in
DNA procedures and documentation. In addition, tbkowing abbreviations are
permissible:
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DTT
QF
PCR
PK
RB
RFU
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base pair

dithiothreitol

Quantifiler

polymerase chain reaction
Proteinase K

reagent blank

relative fluorescence unit
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5 Critical Reagents

In order to provide and maintain the quality of therk provided in the DNA section, it
is necessary to identify certain reagents as alitiCritical reagents are those that require
testing prior to use on evidentiary samples in ptdg@revent unnecessary loss of sample.

Reagents and supplies that have passed their gapirdates may not be used on
casework or database samples. Outdated reagegtdenased for training purposes
only, but must be designated as such.

5.1 Reagents

The following reagents are considered critical ezag: Proteinase K, DTT, Quantifiler
Human Kit, and AmpFISTR Identifiler kit.

Proteinase K (PK)

PK digests proteins and is used to lyse cells énditganic extraction of DNA from body
fluids. Each new lot of PK must be subjected todhpropriate in house quality control
test by using it in the differential lysis of a kmo semen/epithelial cell mixture. Cell
lysis is confirmed microscopically by the preseonferery few to no epithelial cells per
field after digestion.

Dithiothreitol

Dithiothreitol reduces disulfides to their corresdng thiols. This reagent is used in
conjunction with Proteinase K to lyse spermatozeads to release the DNA. Each new
lot of DTT must be subjected to the appropriataonse quality control test by using it to
lyse a known spermatozoa sample. Sperm headisystfirmed microscopically by the
presence of very few to no sperm heads per fig¢tt dfgestion.

Quantifiler Human Kit

The Applied Biosystems Quantifiler Human kit is dde quantify human DNA through
the use of real-time PCR. These kits contain reachix, control DNA, and primer mix.
Each new lot of Quantifiler Human kits must be sabgd to an internal quality control
test as follows:

1. The control DNA must be diluted to make a standaudve according to the
procedure outlined in Section 8. This DNA mustnthee run in duplicate on a
plate. IPC values must be obtained from all pooristhe curve to ensure the
reagents are working correctly.

2. A negative control consisting of master mix onlysnbe run on the same plate.
This negative control must have an IPC value asd than 5 x 10-3 ng/ul of
detectable DNA present.

Identifiler Kit
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Applied Biosystems Identifiler kits are used in #maplification and typing procedure for
15 loci plus sex typing (Amelogenin). These kitmtain reaction mix, AmpliTaq Gold
polymerase, primer set, positive control DNA, ane &llelic ladder.
Each new lot of Identifiler kits must be subjectedan internal quality control test as
outlined below:
1. The positive control DNA must be run and the cdrpeofile (as reported by the
manufacturer) must be obtained.
2. An amplification blank must be run and shown toéhaw detectable alleles
3. All reagents in the kit must be used.
4. The allelic ladder must be run to determine thabhthe appropriate alleles are
detected.

5.2 Logbook

A logbook will be maintained for the quality contaf all of the critical reagents. This
logbook will contain the test date, signature & #malyst performing the quality control,
expiration date for lot, lot number, and any sufipgr documentation necessary to
demonstrate the reagent met all of the standastisilabove.

If any new lot of critical reagent does not meet #bove stated guidelines, it may not be
utilized in casework. All inconsistencies will ldocumented and reported to the
technical leader. The analyst must work backwaodsletermine where the problem

occurred. Problems that cannot be resolved mustgmeted to the manufacturer.
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6 Equipment Quality Control and Maintenance

6.1 Purpose

In order to provide and maintain the quality of therk provided in the DNA section, it

is necessary to ensure laboratory equipment ioad gvorking order. Routine quality
control and maintenance accomplishes this. Thiresibn intervals listed below are

generally considered to be the minimum appropriateach case, providing that the
equipment is of good quality and of proven stapihind the laboratory has both the
equipment capability and expertise to perform adegjinternal checks. More frequent
checks are not discouraged. If there is any questoncerning the reliability of an

instrument or piece of equipment, a maintenanceckchshould be performed

immediately.

Full records must be maintained and be readilylai for inspection. Documentation
must include the numerical result, date of calibrgtanalyst’s signature, and any other
relevant observations. The section supervisor @Ad Manager are responsible for
ensuring all systems are checked annually.

The following equipment must be maintained and esttied to quality control measures:
water baths, pH meters, microcentrifuges, refrigeséfreezers, thermometers, genetic
analyzers, pipettes, balances, thermal cyclerdu@itegy real-time PCR instruments),

hoods, autoclaves, and water filtration system. inkdaance and quality controls for

these instruments is detailed in the HPD Crime tatooy SOP — Biology, except for

thermal cyclers, genetic analyzers, and pipettd3etails for these instruments are
provided below.

6.2 Equipment

Genetic Analyzers

The Applied Biosystems genetic analyzer AB 3100aiscapillary electrophoresis

instrument used to separate DNA fragments based sjze and fluorescent tags. The
main parts of the instrument include the CCD camkser, pump block, heat block,

autosampler, and syringe(s). All of these partstme working properly to ensure

accurate and usable results are obtained. Thedalmop has a Planned Maintenance
agreement with Applied Biosystems for the mainteeaof these instruments. This plan
allows for 1 planned-maintenance visit per yeaahyApplied Biosystems Field Service
Engineer.

To ensure the Genetic Analyzers are working propagdter repairs, an allelic ladder must
be run and analyzed under normal conditions to rensili peaks are being called
appropriately as indicated by the manufacturer.e GeneMapper ID™ data from this
run must be printed and placed in the appropr@gedok. If the ladder does not contain
all of the appropriate alleles after several in@tt, the technical leader will be notified
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and a service call scheduled with ABl. No casewsakiples should be run on the
machine until the machine has been serviced.

A new spectral calibration must be made once e®ergonths or as needed for each
instrument in the laboratory. Follow the manufaetis guidelines for making the matrix
and or spectral and verifying its accuracy. Thgsélelines can be found in the
operations guides located in the post-amp roomditAxhally, the User Bulletin for the
AB 3100 dated January 2003 should be consulted; thiletin is maintained with the
operations guides. The AB 3100 may be run usingctineent array if 14 or more of the
capillaries pass the spectral. If an array is wsbdre some of the capillaries failed the
spectral, a note should be attached to the 3106atmlg which capillary in the array is
bad and samples should not be injected on thallagpi

The instrument pump block and syringe should bardd as needed. Please consult the
operations guides for each instrument for spediigtructions on how to clean the
instrument. Additionally, the Wizards for the 3100llection Software can be consulted
for useful information on how to maintain the 3100.

Implementation validation for any new genetic amalg must include:

1. Precision study comparing 10 positive contrgédtions from the same
run and preparing a summary report to include fijaation of the +/- 0.5
bp window.

2. Sensitivity (dilution) study ranging from 0.156to 2 ng of template DNA
and prepare a summary report.

3. Accuracy study using a CTS (or other commergadficiency test with
published results OR using a NIST-SRM.

Pipets

Accuracy and precision in dispensing of volumes iamportant during many routine
operations. The DNA laboratory is supplied witlpgis that cover the volume range
from 0.1 - 1000 pl. Calibration will be performatlileast annually on these instruments.
When a pipette is determined to be performing irpprly, it will be returned to the
manufacturer, or another qualified repair techmicigo that the problem may be
identified and corrected.

Quality control data should include the type ofetip, volume range, model, and serial
number.

The operating manual should be consulted for ojeranstructions prior to utilizing a
pipette.
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In case of accidental entry of liquids into thegitp mechanism, remove the shaft from
the assembly and clean with distilled water. Diyhwint free tissue (i.e., Kimwipe).
Inspect the seal assembly and piston for liquitspéct the entire instrument for staining
or corrosion. If evident, do not use the pipetegd submit for service. If no further
problems are identified, reassemble.

Thermal Cyclers

Thermal Cyclers automate the polymerase chainioga¢PCR) for amplifying DNA.
The Thermal Cycler contains a programmable heatimd) cooling block that performs
repeated temperature cycling profiles on samplasageed within the block.

The sample block and exterior surfaces should éaneld at least once every 6 months.
Temperature calibration, temperature uniformityd a@magnostic tests must be performed
once every 6 months. Follow manufacturer’s ingtoms for performing these tests. The
operations manual for the cyclers can be fountiénpost-amp room. The thermocyclers
have established parameters for determining pafsslothe machine will report a pass or
fail result at the end of every test. Any variaBooutside of established parameters will
necessitate recalibration or repair of the instmint®y the manufacturer or a qualified
service technician. If the Thermal Cycler is daethgr not functioning, either the
manufacturer or a qualified service technician mepair the instrument.

Implementation validation for new thermal cyclerashinclude:

1. Temperature calibration, temperature uniformatyy diagnostic tests.
2. Amplification and analysis of the Identifiler tkpositive control for
concordance.

Real-time PCR Thermal Cyclers

The ABI 7000 is a specialized thermocycler unitdugedetect amplified product in real-
time. This unit contains a programmable heating) @oling block, several filters, and a
halogen lamp. The unit is used in conjunction wqtantitation kits to estimate the
amount of DNA in a given sample.

The ABI 7000 should be function tested and thelbldeaned according to manufacturer
instructions every month. Also, the computer $thdne defragmented, the wells on the
instrument cleaned, and a background calibratiofopaed. Additionally, an ROI
calibration should be performed for the instrumsrdry 6 months.

To ensure that the halogen bulb is working properlyhe unit, it should be checked
monthly. This can be accomplished by one of twaredures:
1. Place the green calibration plate in the instrumer@lick “Instrument”,
“Calibrate”, “ROI Inspector”. Next, select Filtér and the highest exposure
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setting in the pull-down menu. Finally, click “Genate Snapshot.” All green
wells indicates that the ROI (region of interest) not shifted; red wells
indicate a shift.

2. After a normal plate run, select well C3 and ogsn“Component View” tab.
Verify that the ROX curve begins around 1000 arat the curve is smooth.
If the ROX curve is approaching 400 or less, thébbmay need to be
changed. The curve will also be wavy instead abtm.

The analyst will change the bulb if it is deterndn® have burned out or weakened.
Remember to always wear gloves and avoid diredacomwhen handling the bulb.
A background calibration should be performed ont860 each month. To perform a
background calibration, take the following steps:
1. Select File, New from the main menu
2. From the pull-down menus in the pop-up box, chdessay: background”,
“container: 96-well clear”, and “template: blankadinent”. Next click “ok”.
3. Choose “File, Save As” and name your document.
4. Start the background assay by clicking the “Stéanitton in the Instrument
tab. The assay takes 10 minutes to complete.
5. When the analysis is complete, view the resulth&Results tab. All values
displayed in the wells should be less than 1200 tfia value is greater than
1200 rfu, clean that well and repeat steps 1 thrdug
6. After viewing the results, click the play buttofthe 7000 will automatically
extract the background and save it as part ofyteees calibration.
7. Click Save and close the software.

The instrument laptop computer should be defrageteeivery month. To defragment
the hard drive, take the following steps:
1. Double click on the desktop shortcut to Disk Defnagpter
2. Select the unmounted volume and click the “Defraghleutton
3. Once this is complete, select the (C:) volume altk ¢the “Defragment”
button
4. If an error message is seen on either of the vadualert the technical leader
immediately.

An ROI calibration should also be performed on ith&rument twice a year and every
time the bulb is changed. To calibrate the insenintake the following steps:
1. Place the green calibration plate on the block
2. Open the ROI inspector and select filters A throDgbne at a time.
3. Once a filter has been selected, click “Generatd@éon”
4. Inspect the window view: the wells should be mosthjte with green circles
around them. The wells should NOT be red.
5. Once the calibration window appears as describedem 4, click “Save
Calibration”

Validation of new real-time PCR thermal cyclers@ddanclude at a minimum:
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1. A precision study determining the quantity of tleene DNA sample at least
two times on the same plate. Several plate rung Ibeaused to add data
points.

2. A reproducibility study using the same series ofADdamples run on at least
three different plate runs

6.3 Quality Check of the DNA analysis system througNIST-SRM

A NIST-SRM or a NIST-traceable stain must be extdgc quantified, amplified, and
analyzed one time per year to verify the laborasosystem of analysis as required in the
QAS. This sample should be verified to have typedectly by comparison with the
known DNA profile. If the correct profile is nobtained from the NIST-SRM or NIST-
traceable stain, the technical leader should bernméd and the analyst should work
backwards to determine where any deficienciesarsifstem exist. Analysis of casework
samples in the laboratory should cease until NI®RMSor NIST-traceable stain can be
typed correctly.
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7 DNA Extraction

This section details numerous procedures for thieaetxon of DNA from forensic
evidence and reference samples, for the purpoS@ Bfanalysis. It is at the discretion of
the analyst to determine which of these procedigresst useful for a particular sample.

These procedures indicate recommended amountsygflesdo be processed. Evidence
samples may be in limiting supply. The analyst $th@ald as much evidentiary sample to
the tube as possible, up to the quantities spdcifiethe procedure, retaining sufficient

sample for replicate analysis if possible. Thes®unts are recommendations, and the
actual amount used for any sample is up to theeatisa of the analyst.

Swabs and cuttings should be dissected into pietegppropriate size. Use a clean
cutting surface for each sample. Sections whiehreot to be analyzed immediately
should be stored frozen.

When the sample is expected to be limiting, or wigeintitation indicates that the
amount of DNA is limiting, DNA extracts may be cemtrated to as low as 15 pL, to
maximize the concentration of DNA in subsequent l&iogtions.

Safety

Body fluids, tissues, and extracts may containdtife agents. Use universal precautions
during evidence handling. Follow instructions feagent preparation. Gloves must be
worn during testing. Clothing may protect unbrokskin; broken skin should be
covered.

Phenol, or solutions made from phenol (including tRhenol:Chloroform:lsoamyl
alcohol used in the organic extraction procedureshis section), may be fatal if

swallowed, inhaled, or absorbed through the skisuifficient quantities. Phenol solutions
should be used only in a chemical fume hood; awmdstion, inhalation, or skin contact.

Related Forms- DNA Extraction Worksheet

Standards, Control, and Calibration

One reagent blank must be processed for each gatrasatch as a negative control.
The extraction method used must be recorded oD extraction worksheet.

7.1 This Section Not Currently In Use
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7.2 DNA Extraction Using Digest Buffer — Organic Méhod

The procedure uses digest buffer along with otbagents to digest and extract DNA.
Extracts are purified using phenol-chloroform-isgaralcohol, followed by Microcon
concentration.

Equipment, Materials, and Reagents

» scissors, scalpel, tweezers

» digest buffer — See Reagents section

* Phenol:Chloroform:lsoamyl alcohol (v/v 25:24:1purchased reagent
» TE Buffer — see Reagents section

* 10 mg/mL Proteinase K — see Reagents section

« 1M DTT - see Reagents section

* Microcon concentrator

e tubes - 1.5 mL, microcentrifuge

» sterile toothpicks

* microcentrifuge with rotor for 2 mL tubes at rooemiperature
e water bath or dry bath ~5€

* vortex

Procedure

1. Add one of the following to a 1.5 mL microcentrigigube:

a. Blood samples- stains or liquid - 1 €robloodstain, 10 to 5@l whole
blood, or 2 to 1QL buffy coat (approximately 105 white blood cells).

b. Saliva samples- including but not limited to oravabs, filter paper,
stamps, envelope flaps, cigarette butts, oral cordgawab: 1 crh stain
(including filter paper, stamps, and envelope flagscm strip of paper
covering end of cigarette butt, or one swab.

c. Hair samples- Approximately 1 cm of root end ofrhaione tube and a
separate tube for a 1 cm portion of the adjaceatt sif each hair as a
control. Hairs should be gently cleaned in stediiilled water prior to
extraction.

d. Tissue samples- including but not limited to skmuscle, and body
organs. Approximately 3-5 nfm It is helpful to mince the tissue prior to
adding to digest buffer.

e. Bone and Teeth - One tooth or approximately 2 ofmbone (preferably
flat bone in adults-i.e. pelvis, sternum, ribs)heTexterior surface of each
sample should be cleaned thoroughly of all debBenes may be sanded
using a dremel tool to remove debris. Teeth magleaned with sterile
distilled water and bleach unless there are suffi@mures in which case
only sterile water is used. Bone and teeth samptesprepared by
crushing them into a fine powder. This can be edd by using a
hydraulic press with a stainless steel chamberithaleaned with bleach
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between each sample, or using a single-use cofiiegey. Approximately
0.5g of sample will be placed into each 1.5 mL t(thes may take several
tubes).

f. Miscellaneous- including but not limited to itementaining shed skin
cells, sweat or other body fluids that may consufficient quantities of
recoverable DNA. Amounts to be used will be atdhalyst’s discretion.

Add 0.5 mL Digest Buffer.

Add 15 pl of 10 mg/mL Proteinase K solution (to a final centration of 0.3
mg/mL). Mix gently. Incubate at ~86 for at least 1 hour. For evidence samples
it is recommended that digestion continue for aimim of 6 hours. Digestion
may be performed overnight, but more than 24 hisun®t recommended.

After digestion, substrate may be removed withestrsterile toothpick, sterile,
disposable pipette tip, or tweezers. Discard satestor spin the sample for 2
minutes at maximum speed to capture sample atrhadfotube. Alternatively,
the substrate may be placed in a spin basket gparate tube. Centrifuge the
tube 3-5 minutes at maximum speed. The substnatbe spin basket will be
discarded and the collected liquid transferredh&odriginal extract tube.

Separate DNA from proteins. Caution: Wear gloves @ye protection.

a. To 0.5 mL lysed and digested cells, add 0.5 mL dyefi phenol-
chloroform solution. Cap tube and vortex until anpbete emulsion forms.

b. Spin in a microcentrifuge for 3 to 5 minutes at imaxm speed at room
temperature to separate the two phases.

c. Use a sterile pipette tip to transfer the uppereags phase to a fresh 1.5
mL microcentrifuge tube.

d. Repeat Steps a-c an additional 2 to 3 times, iés®ary, until the interface
is clean and the aqueous (upper) phase is clear. tHése additional
extractions, the lower phenol-chloroform layer miag removed and
discarded, thus eliminating the need for a frestracentrifuge tube after
the first extraction.

Proceed to Microcon concentration. A pause inpttoeedure is acceptable at this
point.

DNA Extraction Using Stain Extraction Buffer —Organic Method

The procedure uses stain extraction buffer alortg wther reagents to digest and extract
DNA.
Microcon concentration.

Extracts are purified using phenol-chlorofeisnamyl alcohol, followed by

Equipment, Materials, and Reagents

scissors, scalpel, tweezers
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* microcentrifuge tubes, 1.5 ml, or spin basket etioa tubes

* microcentrifuge with rotor for 2 ml tubes, at rod@mperature
* vortex

» ~56°C water bath or dry bath

» sterile toothpicks

* Microcon® concentrator

* Phenol:Chloroform:lsoamyl Alcohol (v/v 25:24:1) unghased reagent
» Stain Extraction Buffer - See Reagents section

* 10mg/ml Proteinase K - See Reagents section

» TE Buffer - See Reagents section

* 0.39M DTT - See Reagents section

Procedure

1. Add one of the following to a 1.5 mL microcentrigigube:

a. Blood samples- stains or liquid - 1 €robloodstain, 10 to 5@l whole
blood, or 2 tolQuL buffy coat (approximately 105 white blood cells).

b. Saliva samples- including but not limited to oravabs, filter paper,
stamps, envelope flaps, cigarette butts, oral cordgawab: 1 crh stain
(including filter paper, stamps, and envelope flagscm strip of paper
covering end of cigarette butt, or one swab.

c. Hair samples- Approximately 1 cm of root end ofrhaione tube and a
separate tube for a 1 cm portion of the adjaceatft sif each hair as a
control. Hairs should be gently cleaned in stediigilled water prior to
extraction.

d. Tissue samples- including but not limited to skinuscle, and body
organs. Approximately 3-5 nim It is helpful to mince the tissue prior to
adding to digest buffer.

e. Bone and Teeth - One tooth or approximately 2 ofrbone (preferably
flat bone in adults-i.e. pelvis, sternum, ribs)heTexterior surface of each
sample should be cleaned thoroughly of all debBsnes may be sanded
using a dremel tool to remove debris. Teeth magleaned with sterile
distilled water and bleach unless there are suffi@mures in which case
only sterile water is used. Bone and teeth samplesprepared by
crushing them into a fine powder. This can be edtdl by using a
hydraulic press with a stainless steel chamberithaleaned with bleach
between each sample, or using a single-use cofiiegey. Approximately
0.5g of sample will be placed into each 1.5 mL t(thes may take several
tubes).

f. Miscellaneous- including but not limited to itementaining shed skin
cells, sweat or other body fluids that may consufficient quantities of
recoverable DNA. Amounts to be used will be atdhalyst’s discretion.

2. Add 0.5 mL Digest Buffer.
3. Add 10ul of 10 mg/ml Proteinase K solution. Mix gentlyncubate at ~5% for
at least 1 hour. For evidentiary samples, it isnemended that digestion continue
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for a minimum of 6 hours. Digestion may be perfedvernight, but more than
24 hours is not recommended.

After digestion, substrate may be removed witheslHrsterile toothpick, sterile,
disposable pipette tip, or tweezers. Discard satestor spin the sample for 2
minutes at maximum speed to capture sample atrhodfotube. Alternatively,
the substrate may be placed in a spin basket gparate tube. Centrifuge the
tube 3-5 minutes at maximum speed. The substnatbe spin basket will be
discarded and the collected liquid transferredh&odriginal extract tube.

Separate DNA from proteins:

a. To 0.5 ml lysed and digested cells, add 0.5 ml phehloroform-isoamyl
alcohol.

b. Cap tube and vortex for 15 seconds until a com@etelsion forms.

c. Spin in centrifuge for 5 minutes at maximum spdedseparate the two
phases. Remove the top aqueous phase to a laldekdml
microcentrifuge tube (if additional extractions areeeded) or an
assembled Microcon tube.

If necessary, repeat steps a-c, using the aquayes (after it has been transferred
to a labeled 1.5 ml microcentrifuge tube) an adddil 2 - 3 times, until the
interface is clean and the aqueous layer is clearthese additional extractions,
the lower phenol-chloroform layer may be removed adiscarded, thus
eliminating the need for a fresh microcentrifugedwafter the first extraction.
Proceed to Microcon concentration. A pause inpttoeedure is acceptable at this
point.

DNA Extraction — QlAamp[]

This procedure uses the QIAampDNA Mini Kit to digest and extract DNA. The

QIAamp silica-gel membrane has an affinity for muclacids under certain buffer and
temperature conditions. The membrane is suppontedd microcentrifuge tube, which

simplifies handling. A body fluid extract is cefiged through the membrane. The
adsorbed nucleic acids are washed and then elubrgk to PCR inhibitors present in
urine, this procedure is not recommended for usaraples.

Additional Safety Information

Buffers AL and AWL1 are irritants and are incompiatitwith bleach. Buffer AW2
contains sodium azide, which is highly toxic andymeact explosively with lead and
copper drainpipes. Ethanol is an irritant andasiiinable.

Equipment, Materials, and Reagents

microcentrifuge with rotor for 2-ml tubes, at roéemperature

vortex

water baths or dry baths at “&6and ~70C

QIAampl DNA Mini Kit (QIAGEN) kit, containing the followiig:
o0 QIlAamp spin columns and 2-ml collection tubes
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Buffer AL

Buffer ATL

Buffer AW1 concentrate

Buffer AW2 concentrate

Buffer AE

Proteinase K (20 mg/ml, 600 mAU/ml solution or 48ldimg protein)
o 1M DTT - see Reagents section

» ethanol, denatured

» For hair extraction only, Stain Extraction Buffesee Reagents section

O 0O O0OO0OO0Oo

General Instructions

* Do not wet the rim of the spin column when transhey liquid.

* Do not touch the membrane with the pipette tip.

» Swabs should be dissected into pieces of apprepsiae. Use a clean cutting
surface for each sample. Sections which are ndiet@nalyzed immediately
should be stored frozen.

» Equilibrate samples and solutions to room tempegdbgfore use. Dissolve any
precipitate in Buffer ATL by incubating at ~88.

* Prepare Buffer AW1 and Buffer AW2 by adding denatuethanol at the volume
noted on the bottle when the kit is first used.eSdsolutions are good for 1 year
at room temperature.

» All centrifugation steps should be performed at mmaxm speed.

Procedure

1. From the evidentiary stain or swab, take:
0.1-0.5 cridried bloodstain
1 swab (buccal, suspected oral contact, etc.)
1 cn? suspected saliva stain (filter paper, stamp, epeeflap)
1 cm strip of paper from outside of cigarette butt
1 cm root end of hair
i. Gently rinse hair in sterile d#® prior to removing root end.
ii. 1 cm of adjacent hair shaft must also be extraatke@ negative
control.
2. Lyse cells and suspend.
a. Place the sample into a labeled 1.5 ml microcergéftube.
b. For blood and saliva samples:
i. Add 200 pl Buffer ATL (~56°C), 8 yl 1 M DTT, and 20l
Proteinase K.
ii. Incubate at about 86 for at least an hour; 6 hours to overnight is
recommended for evidence samples.
c. For hair samples:

"0 TO

Version 010109 Page 34 of 78



HPD Crime Laboratory Standard Operating Procedures: DNA

i. Add 300ul stain extraction buffer and 7,8 Proteinase K.
ii. Incubate 18-24 hours at ~%&

3. Preheat AE Buffer for elution to ~70.

4. Adsorb nucleic acids to membrane:

a. Briefly spin tubes. Remove and discard the swatutitng while retaining
as much liquid as possible in the tube.

b. Shake Buffer AL and add 200l to liquid in sample tube. Incubate at
~70°C for 10 minutes. Briefly spin tubes.

c. Add 210ul denatured ethanol. Vortex vigorously. Briefly spibes.

d. Transfer tube contents (including any precipitdate)a labeled QlAamp
spin column in a collection tube.

e. Centrifuge for 1 minute or until all solution hasgsed through the
membrane.

5. Wash membrane:

a. Transfer the column to a new collection tube. A&@ @l Buffer AW1 to
the column.

b. Centrifuge for 1 minute or until all solution hasgsed through the
membrane.

c. Add 250ul Buffer AW2 to the column and centrifuge for 3 mias, or
until all solution has passed through the membrathe. Buffer AW2
should remain in or on the spin column.

6. Elute nucleic acids.

a. Transfer the column to a new, labeled collectidretu

b. Add 50-100ul Buffer AE (~7CC) to the column depending on the
expected quantity of DNA. Incubate at *@0for 10 minutes.

c. Centrifuge 1 minute.

d. Transfer liquid from collection tube to a label¢drage tube.

7. Optional: Repeat elution step using the recov@®®é solution to increase yield.

8. Optional: Proceed to Microcon concentration. A gaus the procedure is
acceptable at this point.

9. Store samples refrigerated or frozen until readyeidorm PCR.

7.5 Differential Extraction of Semen Stains Using NE

This method of DNA extraction is appropriate foeum stains or swabs mixed with or
originating from seminal fluid containing spermataz The differential lysis procedure
separates DNA into a sperm fraction and a non-spépithelial cell) fraction.
Following the differential lysis of the cellular meaial, the DNA fractions are further
purified using organic extraction (phenol-chlorafgr

Equipment, Materials, and Reagents

» scissors, scalpel, tweezers
* tubes — 1.5 ml, microcentrifuge
* microcentrifuge with rotor for 2-ml tubes, at rodemperature

Version 010109 Page 35 of 78



HPD Crime Laboratory Standard Operating Procedures: DNA

vortex

water bath or dry bath (~56)

TNE — see Reagents section

20% Sarcosyl — purchased reagent

Proteinase K (10 mg/ml) — see Reagents section

0.39 M DTT — see Reagents section

Phenol:Chloroform:Isoamyl alcohol (v/v 25:24:1purchased reagent
TE Buffer — see Reagents section

Ethanol, denatured — purchased reagent

Procedure

1.

Place one of the folowing evidentiary semen staits a 1.5 ml microcentrifuge
tube:

a) 0.25- 1 swab

b) 0.1 - 0.5 cm2 dried stain
Add:

a) 400l TrissEDTA/NaCI (TNE)

b) 25ul 20% sarcosyl

C) 75 ul sterile diHO

d) 5 ul Proteinase K

Mix tube contents (a final volume of 5Q8) and incubate at ~36 for 2

hours.
Place the swab or fabric into the spin basket agmtriduge for 5 minutes at
~12,500 rpm. Transfer the supernatant fluid toesHr1.5 ml microcentrifuge
tube for epithelial DNA analysis beginning with [sté.
Optional: to obtain a cleaner sperm fraction, rpsug sperm pellet in TNE.
Centrifuge for 5 minutes. Repeat two more times.
Resuspend sperm pellet in 1@DTNE using a small-bore pipette tip such as a
p100 or a p200. Optional: Aliquot 30 on microscope slide. Fix and stain slide
using the Spermatazoa Examination protocol from Bi@ogy Section SOP
manual. Record the number of sperm per field elXNA Extraction worksheet.
To the re-suspended sperm pellet add:

a) 50ul 20% sarcosyl

b) 40pl 0.39 MDTT

C) 150l sterile water

d) 10pul Proteinase K

Mix tube contents (a final volume of 400) and inatébat ~56C for at least

one hour. Note: for evidentiary material, it icoenmended that digestion

continue for a minimum of 6 hours. It is approfeiat this point to allow

samples to incubate overnight (not more than 244)ou

. To the lysed and digested sperm or epithelial celdd 500ul of phenol

chloroform. Cap tube and vortex until a completeuksion forms. Spin in a
microcentrifuge for 3—5 minutes at maximum speecbain temperature, until the
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two phases separate. Use a sterile pipet tipatster the upper agueous phase to
a fresh, 1.5 ml microcentrifuge tube.

8. Repeat step 7 an additional 2—3 times if necessaty,the interface is clean and
the aqueous phase is clear. For these additiotiedctions, the lower phenol-
chloroform layer may be removed and discarded,ieting the need for a fresh
microcentrifuge tube after the first extraction. pause in the procedure is
acceptable at this point.

9. Proceed to Microcon concentration. A pause in tloegdure is acceptable at this
point.

7.6 Differential Extraction of Semen Stains with QIAmp
Purification

This method of DNA extraction is appropriate foeum stains or swabs mixed with or
originating from seminal fluid containing spermataz The differential lysis procedure
separates the stain components into a sperm fraatid a non-sperm (epithelial cell)
fraction. Following the differential lysis of theellular material, the DNA fractions are
further purified using QlIAamp® extraction.

Safety

Buffers AL and AWL1 are irritants and are incompiatitwith bleach. Buffer AW2
contains sodium azide, which is highly toxic andymeact explosively with lead and
copper drainpipes. Ethanol is an irritant andasiiinable.

Related Forms- DNA Extraction worksheet
Equipment, Materials, and Reagents

e scissors, scalpel, tweezers

* tubes - 1.5 ml, microcentrifuge

* microcentrifuge with rotor for 2-ml tubes, at rodemperature
e vortex

e 2 water or dry baths (~86 and ~70C) — or 70C oven
» sterile toothpicks

» Digest Buffer — See Reagents section

» TE Buffer — see Reagents section

* Proteinase K (10 mg/ml) — see Reagents section

« 1M DTT - see Reagents section

» Ethanol, denatured — purchased reagent
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QlAamp DNA Mini Kit, QIAGEN catalog number 51304, 51306, 51308 for
50, 250, and 1000 preparations respectively. Costie following:
0 QIlAamp spin columns and 2-ml collection tubes
Buffer AL
Buffer ATL
Buffer AW1 concentrate
Buffer AW2 concentrate
Buffer AE (10 mM Tris-HCI, 0.5 mM EDTA, pH 9.0)

O 0O O0O0O0o

General Instructions

Do not wet the rim of the spin column when transhey liquid.

Do not touch the membrane with the pipette tip.

Swabs should be dissected into pieces of apprepsiae. Use a clean cutting
surface for each sample. Sections which are ndiet@nalyzed immediately

should be stored frozen.

Equilibrate samples and solutions to room tempegdbefore use. Dissolve any
precipitate in Buffer ATL by incubating at ~88.

Prepare Buffer AW1 and Buffer AW2 by adding denatliethanol at the volume

noted on the bottle when the kit is first used.eSdsolutions are good for 1 year
at room temperature.

All centrifugation steps should be performed at mmwm speed and room

temperature unless otherwise noted.

Procedure

Differential Digest

1.

a s

Place one of the following evidentiary semen stams a 1.5 ml microcentrifuge
tube:

* 0.25-1swab

+ 0.1-0.5 cridried stain
Add 1 ml sterile TE buffer in a 1.5 ml microcentigle tube. Incubate at room
temperature for at least 30 minutes. Ultrasonitatigh or vortexing for a short
period of time may aid in recovery of cellular nréke
Vortex 15-30 seconds. Remove the swab or fabmctaothpick. Store swab or
fabric in a tube.
Centrifuge the sample for 1 minute.
Without disturbing the pellet, remove and discalidbat 50 pl (or twice the
volume of the pellet, whichever is greater) of supernatant using a sterile 1 ml
disposable pipet and discard. Resuspend the pelite remaining 5Qul by
stirring it with a sterile pipet tip. Note: Thpellet contains epithelial cells and
sperm cells and is called the cell debris pellet.
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6. To the approximately 5@l resuspended cell debris pellet, add 0.5 ml Digest

Buffer. Add 15pl of 10 pl/ml Proteinase K solution. Mix gently. Incubae
~56°C for 1-2 hours to lyse epithelial cells, whileve®y sperm cells intact.
Spin the sample in a microcentrifuge for 5 minutéssing a 1ml pipet, remove
the supernatant to a fresh microcentrifuge tubemndeed to the QlAamp Spin
Column Purification. These tubes may be placa@fingerated storage overnight
at this point. Note: Take care not to pipet toarrtee cell debris in the bottom of
the tube to avoid pulling up sperm cells and insareleaner epithelial cell
fraction.

7. Wash the sperm pellet as follows: Resuspend thHetpel0.5 ml Digest Buffer by
vortexing briefly. Spin the sample in a microcédnge for 5 minutes. Using a
sterile 1 ml pipet tip, remove all but pOof the supernatant and discard.

8. Optional: Repeat wash step 7 an additional 1 ton24. Additional wash steps
are recommended when the ratio of sperm to epéthegils is low.

9. Resuspend the pellet in 0.5 ml sterile deionizediistilled water by vortexing
briefly. Spin the sample in a microcentrifuge fominutes. Using a sterile 1 ml
pipet tip, remove and discard all but ADof the supernatant. Resuspend the
pellet in the remaining 5@l by stirring it with a sterile pipet tip. Optioha
Aliquot 3-10 ul on microscope slide. Fix and stain slide usimg Epermatazoa
Examination protocol from the Biology Section SOBnmal. Record the number
of sperm per field on the DNA Extraction worksheet.

10.Add 0.5 ml Digest Buffer to the approximately PO resuspended sperm cell
pellet. Add 20ul of 1M DTT and 15ul of 10 mg/ml Proteinase K solution.
Incubate at ~560C for at least 1 hour. Note: Rademntiary material, it is
recommended that digestion continue for a minimdi® loours. It is appropriate
at this point to allow samples to incubate overhigh

QIAamp Spin Column Purification
1. Adsorb nucleic acids to membrane.

a. Shake Buffer AL and add a volume of AL Buffer equalthe sample
volume (approximately 500l) to sample tubes. Incubate at <Z0for 10
minutes. Briefly spin tubes.

b. Add an equal volume (~500 of denatured ethanol. Vortex vigorously.
Briefly spin tubes.

c. Transfer tube contents (including any precipitdte)a labeled QIAamp
spin column in a collection tube. Centrifuge forminute or until all
solution has passed through the membrane.

d. If the entire volume cannot be loaded in one appbn, repeat step ¢
above until all the solution has been loaded. Thay require that the
collection tubes be emptied between spins.

2. Wash membrane.

a. Transfer the column to a new collection tube. A8@ @l Buffer AW1 to
the column.

b. Centrifuge for 1 minute or until all solution hasgsed through the
membrane.
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c. Add 250pl Buffer AW2 to the column and centrifuge for 3 mias or
until all solution has passed through the membrate. Buffer AW2
should remain in or on the spin column.

Elute nucleic acids.

a. Transfer the column to a new, labeled collectidretu

b. Add 50-100ul TE or Buffer AE which has been pre-warmed to 7@
the column depending on the expected quantity ofADMcubate at
~70°C for 10 minutes.

c. Centrifuge for 1 minute.

Transfer liquid from collection tube to a label¢drage tube.
Store sample refrigerated or frozen.

Microcon® Concentration of DNA Solutions

Microcon® microconcentrators can be used for comaéing DNA solutions. This
procedure is required following organic extractioas it also serves to remove salts. Itis
optional for other extraction procedures.

Related Forms- Because it is optional in extractions other than organic extractions, its
use in these situations should be documented oDNi#eExtraction Worksheet.

Equipment, Materials, and Reagents

Microcon® microconcentratorsconsists of two components: filtration unit (sample
reservoir) and filtrate/recovery tube

Variable speed microcentrifuge with rotor for 2 tabes, at room temperature

TE Buffer — see reagents section

General

Do not touch filtration membrane with pipet tipaiher object.

Extended centrifugation can lead to dryness. i#f should occur, add at least 10
pul TE Buffer to the sample reservoir, agitate gefar 30 seconds, then proceed
with recovery.

Excessive g-force by centrifugation at >10,000 rpray result in leakage or
damage to the membrane.

Procedure
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1. Using a sterile pipet tip, add up to 500 pl of skeip sample reservoir. If sample
volume is less than 500 ul, add TE to bring tonalfvolume of 500. Seal with
attached cap.

2. Centrifuge 8 minutes at 10,000 rpm. Continue totrideige if an insufficient
amount of filtrate has passed through filter.

3. If sample volume is greater than 500 pl, repeaissieand 2 until all sample has
been added to the Microcon.

4. Add 500 pl TE Buffer to sample reservoir to washAahd centrifuge as in step

2. Additional TE Buffer washes may be performedassist in removal of

pigments or other contaminants.

Invert sample reservoir into a fresh sample recptigre.

Centrifuge inverted unit for 2-3 minutes at 300@nrpo recover DNA sample.

Recovery volume should be 10-40 pl.

7. Store the DNA extract refrigerated or frozen urgddy to perform PCR.

oo

7.8 This Section Not Currently In Use

7.9 Purification of Extracted DNA using QIAmp

Some DNA extraction procedures may yield DNA saln$i containing inhibitors,
identified during quantitation and/or STR analysibhis procedure uses the QlAamp®
spin columns to remove PCR inhibitors from DNA exts. Note that this procedure
does not work well in removing inhibitors foundurnne samples.

Related Forms- The use of this optional procedure should beudwmmnted on the DNA
Extraction worksheet.

Safety and Equipment, Materials, and Reagents SeeSection 7.4 DNA Extraction —
QIAMp

Procedure

Add extracted DNA to 20l ATL buffer. Incubate at ~3€ for at least one hour.
Centrifuge briefly. Proceed to step 3Sction 7.4 DNA Extraction — QIAmp
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Section 8 Quantitation

The Applied Biosystems Quantifiler Human kit contaall of the necessary reagents for
the real-time PCR amplification, detection, andrguigation of human DNA. This
assay results in a determination of the amouniydlifiable human DNA in a sample.
The internal PCR control (IPC) included in each hieption is also useful in detecting
the presence of PCR inhibitors.

The reaction plate must be handled carefully tegmee its optical properties. Keep plate
in plate base during setup, until you are readytothe plate. Do not place directly on
counter tops. Additionally, try not to touch thettom of the well with pipette tips when
adding reagents and samples to each well.

Related Forms— Quantifiler DNA Quantitation Worksheet
Equipment, Materials, and Reagents

* Quantifiler Human DNA Quantification Kit (AB part4343895) which includes
o0 Primer Mix
0o PCR reaction mix
0 Human DNA standard
 TE — see Reagents section
* Vortex
» Centrifuge for microtube pulse spins
» AB7000 thermocycler, computer, and data collecéind analysis software
* Computer with “QuantifilerHumanimport” Excel tempa
* 96-well Optical Reaction Plates (AB part # 4306737)
* Optical Adhesive Covers (AB part # 4311971)
* Centrifuge with plate adaptor
* MicroAmp Splash Free Support Base (AB part # 438206

Safety

Body fluids, tissues, and extracts may containdtive agents. Use universal precautions
during evidence handling. Follow instructions feagent preparation. Gloves must be
worn during testing. Clothing may protect unbrokskin; broken skin should be
covered.

Standards, Controls, and Calibration
Human DNA standards ranging from 0.023 to 50 ngiust be run in duplicate in each
plate, to estimate the concentration of human DMAleast one quantitation blank

consisting of 23 pl of master mix and 2 ul TE Wi run in one well of each plate as a
negative quantitation control.
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Import File and Worksheet Procedure

1.

2.

oo

8.

Open the “QuantifilerHumanimport” template (an BExggreadsheet). Click the
“enable macros” tab on the popup screen.

Select “sample sheet entry form” tab and type samjpito the sample sheet.
Enter each standard for the standard curve twiset the file for documentation
in the case file(s).

Click the “Human Import” button. The screen widgh.

After the flash, select the “Import Human” tab atidk the “Create Import
button.

Click “Yes” on the popup screen to save the 700@irbixt file.

Next click on the “7000Import” tab. When this taldisplayed, choose File,
Save As. The file may be saved on a jump drivedréorsport to the 7000
computer.

Enter the correct location and file name and haw&s. Select “OK” on the first
popup menu to save only the active sheet. Se@t ‘on the second popup
menu to keep the current format.

Close Excel without saving changes.

Reaction and Plate Setup Procedure

1.

2.

w

© N O A

Allow Quantifiler kit components to thaw to roommiperature. Mix each of the
components by brief vortexing followed by a shqins
Make standard curve consisting of

Standard ng/ul
50
16.7
5.56
1.85
0.62
0.21
0.068
0.023
To make this dilution series, add 10 pl of the ktdaman DNA kit standard to
30 pul TE in a tube, mix well, and spin briefly ftandard 1. Place 20 pl of TE
into 7 other tubes. Take 10 ul from the first talpel add to the next. Mix well,
spin briefly, and take 10 ul from the second tube add to the third. Continue
until DNA has been added to all tubes. These stalsdnust be made within 24
hours of use.
Make a master mix in a 1.5 mL tube using 11.5 pRier Mix and 13.8 pl
PCR reaction mix per reaction. Mix well and spirefdy.
Place a 96-well reaction plate into plate base.
Add 23 pl master mix to each well to be used.
Add 2 pl of DNA or control to the correct well amdx with the pipette tip.
After all components have been added, seal the plah adhesive cover.
Bring plate in the PCR room. Spin plate in cengéuo remove all bubbles.

O~NO O WNE
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Place plate in the 7000. Set compression pad,syda@ydown, on top of the plate.
Close the door to the 7000.

Instrument Run Procedure

9.

1. Turn on the 7000, then log onto the computer.
2.
3. Inthe “set up” tab, select the following:

Open the “ABI Prism 7000 SDS Software” program.

* Assay: absolute quantification (standard curve)

» Container: 96-well clear

* Template: “HUMAN.2”

* Finish
Click “file”, “import sample setup” and import theorksheet created in Excel
from the jump drive.
Select “File” “save as” and save the plate setuinénQF folder using the
analyst’s initials and date (e.g. vn022805).
Select all blocks that DON'T contain samples. Uskclick to highlight non-
adjacent blocks.
With the blocks selected, click “View” “Well Insptx”.
Uncheck all boxes in the “Use” column and click “@ivell”. Close the Well
Inspector”.
Verify that all unused wells/boxes have an X thitotigem. Quantitation values
will be generated for all boxes that do not havéan

10.Click “Instrument”. Verify that the “Thermal Préd’ tab is selected and that it

reads:
Stage 1: 1 rep, 95, 10:00
Stage 2: 40 reps, 95, 00:15 ramping to 60, 1:00
Sample volume should be set to 25 ul and the @&00lation should be chosen.

11. Save the file and click the “Start” button to bethe run.

Analysis and Interpretation Procedure

1.

2.

Once the run is finished, click on the “Resultdj &and click the green “Play”
button to analyze the data.

Click the “Standard Curve” button and verify thargdard curve results. The
slope of the curve must be between -2.9 and -8@tlze f value must be >0.98.
With permission from the technical leader, a liditeimber of outlier points may
be omitted from the curve to bring these valuesiwiacceptable range. If these
values are not within these ranges, the procedust be re-run.

Click on the “Report” tab. Highlight the row and&amples to be displayed on
the chart at the bottom of the screen.

Read the results at the top of the screen in thg"“€@lumn. These results are in
ng/pl.

Check the internal PCR control (IPCj @alues for all standards and samples.
This value is typically between 27 and 28, andhdigd be similar for all samples
and controls in the run. A higher value indicdtes presence of inhibitors. The
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absence of an IPC value and a quantitation valua gample indicated either
complete inhibition or a failure of the amplificati reaction. Samples in which
inhibition is suspected may be cleaned by eithag&n or microcon and re-
guantified.

6. Samples in which the concentration exceeds theskigdtandard must be diluted
and re-quantified to obtain an accurate quantiateue. Samples in which the
concentration is below the lowest standard shoaldrhaplified using the
maximum volume.

7. Print the report by clicking “File” “Print”. Placa copy of the standard curve and
data report containing the quantitation resultthecase file.
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Section 9 This Section Not Currently in Use
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Section 10 DNA Amplification

This protocol uses the Applied Biosystems ldemtiflPCR Amplification kit. This kit
contains primers that are labeled with a light geesdye.

Related Forms- Amplification worksheet and amplification grid
Equipment, Materials, and Reagents

» calculator

* microcentrifuge

* microcentrifuge tubes, 1.5 mi

* microcentrifuge tube rack

* pipet tips

* pipettors, adjustable

* tube decapper

* vortex

* DNA Thermal Cycler 9700

* 0.2 mL reaction tube strips or 0.2 ml 96-well OgliReaction plate
* Identifiler PCR Amplification Kit

Safety

Body fluids, tissues, and extracts may containdtive agents. Use universal precautions
during evidence handling. Follow instructions feagent preparation. Gloves must be
worn during testing. Clothing may protect unbrokskin; broken skin should be
covered.

Standards, Controls, and Calibration

* An amplification positive control, consisting oft KControl DNA 9947A must be
included with each amplification set.

* An amplification negative control must be includedh each amplification set.
This negative control will consist of all amplifttan reagents with TE Buffer
added in place of sample DNA.

Procedure
Times and Temperatures for Identifiler kits
PCR Initial 28 cycles each Final Final
Instrument | Incubation nat na
Step Melt | Anneal | Extend| Extension | Step
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9700

95°C 94°C 60°C 10-25C
11 min|1 |39C 1 72C o min. | hold
hold min. ' " | hold (forever)

=

© N O

10.
11.

The thermal cycler should be programmed accordirie chart above.
Label tube strip retainer tray or reaction platéhveippropriate information.
Vortex PCR reaction mix, primer set, and AmpliTagl@" and spin tubes briefly
in a microcentrifuge to remove any liquid from tagps.
Prepare a Master Mix by adding the following volsnte a 1.5 ml tube:

a. 10.5pul Reaction Mix X # of samples

b. 0.5ul AmpliTag Gold X # of samples

c. 5.5l Primer Set X # of samples
Mix by vortexing for approximately 5 seconds
Spin briefly in microcentrifuge to remove liquicbfn cap.
Dispense 13l of Master Mix into each amplification tube.
Add approximately 1 ng of sample DNA to the apprajer amplification tubes,
not to exceed 1@l in total sample volume. Addition of more or lesample
DNA is acceptable to obtain optimum results. Famples with high
concentrations of DNA (i.e. >2 ng), dilute these samples with TE buffer to
attain an appropriate concentration.
Set up a positive control (5-10 of the Control DNA) and a negative control (10
pl of TE buffer) to tubes containing the Master MiXhe negative control should
be the last tube set up.
Place the sample into the Thermal Cycler and #tarappropriate program.
After amplification, remove the samples from theeiirhal Cycler and store away
from light. Store samples refrigerated short pasjor frozen for longer periods.
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11 This Section Not Currently In Use
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12 Genetic Analyzer Sample Preparation

Amplified samples can be analyzed by injection istocapillary on the Applied
Biosystems Genetic Analyzer 3100. An internal laree standard is loaded with each
sample to allow for automatic sizing of the PCRdurcts and to normalize differences in
electrophoretic mobility between injections. GeapperlD software is then used for
automatic analysis and genotyping of alleles incibiéected data.

Safety

Body fluids, tissues, and extracts may containdtife agents. Use universal precautions
during evidence handling. Follow instructions feagent preparation. Gloves must be
worn during testing. Clothing may protect unbrokskin; broken skin should be
covered.

Exposure to formamide may have chronic health &ffeend may be toxic to internal
organs; avoid ingestion or inhalation.

Related Forms— None
Equipment, Materials, and Reagents

* Applied Biosystems 3100 Genetic Analyzer (instrumecomputer and
appropriate software)

* 3100 Genetic Analyzer capillary array (P/N 4315931)

* 3100 Genetic Analyzer 96-well reaction plate andtelsepta (P/N n801-0560,
4315933)

» 3100 Genetic Analyzer Buffer Reservoirs

* 3100 Genetic Analyzer reservoir septa

e 250ul and 5.0 ml glass syringe (P/N 4304470, 628-3731)

* GS500 LIZ (P/N 4322682)

» Matrix Standard Set DS-33 (P/N 4345833)

» deionized formamide- purchased reagent

* Performance Optimized Polymer (POP-4 polymer) (#316355)

* Genetic Analyzer 4 ml Buffer Vials (P/N 401955)

* vortex

* microcentrifuge tubes 1.5 mi

* microtube racks

* pipets
e pipettips
» decapper
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Standards, Controls, and Calibration

An appropriate allelic ladder, an amplification piee control and amplification negative
control will be included with each Genetic Analyzem. An internal size standard
(GS500 LIZ) will be added to each sample.

Procedure

1. Set up the run plate:

a. Prepare a master mix of deionized formamide andOB3%Z in a 1.5 ml
microcentrifuge tube as follows and mix well:

8.7 ul deionized formamide X # of samples, controls, Eutlers

0.3l GS500 LIZ X # of samples (include controls anddars)
The amount of GS500 LIZ may be adjusted as necessagive optimal
peak heights. Adjust the amount of formamide atiogly, such that
formamide volume + GS500 LIZ volume =@ per sample. Document
the actual amout of GS500 LIZ per sample used.

b. Label 96-well plate with appropriate information.

c. Aliquot 9 pul of the deionized formamide/GS500 LIZ master nmtoieach
well in the plate to be used.

d. Add between 0.6 — 1.Ql PCR product or 1.Qul allelic ladder to each
well. Cover the plate with a septum.

e. Denature the DNA samples by placing the tubes oa €v00
thermalcycler for 3 minutes at 95 followed by a snap cool at@ for 10
minutes.

2. Set up the Instrument. For more detailed inforamaton instrument set-up,
consult the 3100 operations manual located in th&-amp room. Additional
information may also be located in the User Builetated January 2003 and the
Wizards that are part of the 3100 Collection Sofewva

a. Complete the Plate Manager spreadsheet for thes well have loaded,
type a name for the plate using the analyst’s alsitiand date (e.g
rdg010109) and click OK. For each of the columntethe appropriate
data (sample name, dye, and module).

b. Set the injection time for 5 — 20 seconds, and dwu the injection time
used. A new Plate Manager spreadsheet must be fmadach run even
if the same plate is used for reinjections.

c. Start the run.

3. Analyze collected data (refer to Section 13).

4. Document for each 3100 instrument:

a. A copy of each new spectral file

b. Capillary changes

c. Performance Optimized Polymer 4(POP-4) lot numbers

5. Electronically archive all raw data. A copy of alichived data will be retained
off-site.
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Analysis and Interpretation of DNA Results

13.1 GeneMapper Analysis

Allele assignment occurs through a three-step goce

1.

Spectral separation: The 4 dyes that Identifiler uses in the STR afigaliion
are 6-FAM, VIC, NED, and PET. A fifth dye, LIZ, issed in the internal size
standard. Although each dye emits its maximum résocence at a different
wavelength, there is overlap in the emission spediulti-component analysis is
the process that separates the five different élsment dye colors into distinct
spectral components. This analysis occurs autcaibtiafter each instrument
run.
Note: The precise spectral overlap is determined byraégls analyzing
DNA fragments labeled with each of the dyes (spédtandards). A
spectral should be run on each 3100 at least esrergnonths, following
maintenance/repairs (other than routine cleanirag)d anytime poor
spectral separation is suspected.
Peak BP sizing: The internal size standard (GS500 LIZ, for thenidfiler
multiplex) is used to calculate precise peak bmgiZThe internal size standard is
used to normalize injection-to-injection variatiorniBhe Local Southern method is
used to compare allele peaks with the LIZ peakscaiculate the bp size. See
the GeneMapper User Manual for explanation of theal Southern method.
Allele designations Allele calls for each peak are made by compatimeg bp
size of the sample or control peak to the bp sofggeaks in the allelic ladder.
Thus for allele designations to be determined, lEli@ladder must be present
and interpretable in each run, and each ladder st the appropriate alleles
present for each locus when analyzed.

Procedure

=

Login to GeneMapper using the appropriate userramegpassword.
Add Samples to Project: Browse to appropriate ttdteers. Select folder, select
all samples, click Add to List, and add to the tighwindow.
Verify that:

a. the analysis range is set to exclude the primek pea

b. the analysis smoothing option is “light”

c. the size calling method is the Local Southern

d. the minimum peak threshold is 100 RFU
For more specific details about the analysis patarsg consult the Genetic
Analyzer QC/maintenance binder.
Check that the Sample Type, Analysis Method, Pametl Size Standard are
correctly labeled.

a. Sample types: allelic ladder or sample

b. Analysis method: HPD 3100

c. Panel:ldentifiler 1

d. Size standard: LIZ 01-09-06
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5. Analysis settings are GeneMapper Default settingess otherwise documented
in this SOP. The Analysis Range may be change®eded, assessed by viewing
the Raw Data. Set the minimum threshold to 100 Rifl¢alling alleles. During
analysis below, this threshold may be lowered toRFJ to investigate any
potential alleles below the 100 RFU threshold. eNtite presence of possible
additional alleles with an asterisk at that loaughe allele chart, but do not use
these in the interpretation of results.

6. Highlight a column heading and hit the green aramwthe toolbar. Name the
project using the analyst’'s name and date.

7. At this point, the plots can be analyzed. Hit Bisplay Plots icon on the toolbar.
A separate window will open containing all systelotg Click OFF the all colors
except LIZ. The internal size standard for eaatelappears in the window.
Verify the following for each lane:

» All of following peaks are present in LIZ: 75, 10189, 150, 160, 200, floater
(245-250), 300, 340, 350, 400, and 450 bps.

» Floater peaks are within +/- 0.5 bp of the allédidder floater peak. Choose
one ladder. Delete all samples that do not matehlgtdder. A new project
will have to be created for samples that are dejaising a different ladder
from the current plate record. Make sure each pt@entains only one ladder
used for analysis.

8. Examine ladder and all controls and confirm:

» Allelic ladder was correctly labeled (see amplifioa kit User's Manual).

» All positive control peaks are present and labeledectly. No extra peaks
indicating contamination are present. Each angglifon set and each
analyzer run must have one acceptable positiveaont

» All negative controls (reagent blanks and ampltfmanegative control) show
no labeled peaks indicating contamination. Eadyeat blank must have
acceptable results for data from the correspondkigaction set to be used.
The amplification negative control must have acablet results for data from
the corresponding amplification set to be used.di#@hally, each analyzer
run must have at least one acceptable negativeatont

9. Examine all electropherograms for data quality afidle calls. Refer to the
discussion below for guidance on evaluation datd aediting artifacts and
microvariant calls. Verify that "track changes™tigsned on. Then if necessary, to
change the allele type or call, click on the peaklzle call to be edited to select
it. Choose either to Delete Allele or Rename AllelAfter making selection, a
dialog box will appear asking for sample commevibu must type in explanation
of edit.

10.Upon completion of analysis, save the project.ntPpiots for all case samples,
associated controls, and ladders to be includedertase file. Place in each case
folder a printout of the complete GeneMapper projest for each run and the
electropherograms (all 5 colors) from GeneMapperfdD the ladder, positive
control, negative control, and all samples and eaadplanks for that case. If a
run is not used, document why. Document each ansample is manipulated
including longer or shorter injection times and iéidd of more sample to the
formamide/LIZ set-up.
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11.Enter allele information for each sample and reagkmk into an allele chart.
12. A second analyst must perform the GeneMapper asahdependently and agree
with the allele calls reported by the first analgstthe allele chart.

13.2 Artifacts and unusual results

True alleles are defined as any peak that meetdbletted threshold values, which is
clearly visible above baseline noise, is of a sim falls within a defined category as
determined by the GeneMapper program, and is nartiiact. Peaks other than true
alleles may be detected on the electropherogramlaeled by GeneMapper. The
source of these artifacts should be determinedevpessible. If the technical leader or a
supervisor agrees that such peaks can be defindehtified as an artifact and that the
peak does not interfere with interpretation of th&ta, then data can be used for
interpretation. If an artifact or suspected actifenay interfere with interpretation, the
locus must be called inconclusive or the sampletrbasre-analyzed (re-inject or re-
amplify) to resolve the issue. Commonly obseruveifiaats include:

1. Spikes: Spikes are sharp, narrow peaks generally preseit colors and occur
at the same location. This is often caused by mtatnomalies.

2. Stutter: A stutter peak is a reproducible minor productkpieair bases (1 repeat)
shorter than the corresponding main peak allelk.pearely, stutter may be
observed at two or three repeats shorter thatrtieedllele, or one repeat greater
than the true allele. Peaks in the -1 repeat positiat fall below the maximum
published % stutter values (see Identifiler Usd@nual) may be assumed to be
stutter, and GeneMapper does not label these pdéles1 apparent stutter peak
exceeds the published maximum stutter percentsémeple must be carefully
evaluated to determine if the peak may be a trad pe stutter.

3. Minus A: PCR amplification results in the addition ofiagle “A” nucleotide at
the 3’ end of double stranded PCR products, regulfi a product that is one bp
longer than the actual target DNA sequence. P@Btims have been optimized
to favor this “A” addition, but incomplete “A” addgion may occur when
excessive amount of target DNA is present, or imeotconditions that are less
than optimal for the PCR reaction. Incomplete “Addition, or “minus A”
appears as a peak one bp shorter, and typicallysataller peak height, than the
true allele.

4. Pull-up/Matrix Failure: Pull-up is the result of the instrument’s inékilto
completely separate the spectral components. upuis identified as a smaller
peak of the same location as a true allele bunother color. It is the result of
either excessive DNA or a faulty spectral.

Microvariants
Microvariants are true alleles that vary by feweart 4 bp from the typical repeating unit.

The designation of alleles containing an incomptefgeat unit, falling within the range
spanned by the ladder alleles, should include thehber of complete repeats, a decimal
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point, then the number of base pairs in the inceteplepeat (e.g. 9.3 for a THOL1 allele
with 9 full repeats plus three more bps). The whetgation of the number of additional

bp present in a microvariant is made by compaiegdp size of the off ladder peak with
the bp size of the flanking alleles in the allééidder.

If an allele falls greater than four bp away frdme targest or smallest allele at a locus, it
will be designated as greater than or less tharapipeopriate ladder allele (i.e. > 11 for
THO1).

Any allele designated as off-ladder by GeneMapper rrot determined to be an artifact
is verified by reinjection. If the same microvariaor out-of ladder allele is called in
matching known and questioned samples, the retiojeds not required. These off-
ladder alleles will be used in match statements statistical calculations using the
minimum allele frequency for that locus.

13.3 Re-analysis and Additional Analysis

Any step in the process with unacceptable contfa¢sdefined in this SOP) must be
rerun. Refer to section 3.2 of this SOP for inginns on investigation and reanalyzing
samples where contamination is detected or is stegpe Data from analysis with
unacceptable controls may not be used for intesipogt.

If low levels of DNA provide insufficient data upanitial analysis, the analyst may
choose any of the following (as long as relevankimams specified in the SOP’s are
not exceeded):
* Re-amplify the sample with more template DNA (ossletemplate DNA, if
inhibition is suspected).
» Re-inject for a longer amount of time.
* Add a greater amount of amplified product to therfamide/LIZ mixture and re-
inject.

For all loci except amelogenin, the maximum anegjtthreshold is 8192 RFU. If this is
exceeded at any locus except amelogenin, the samp$t be re-analyzed to obtain
suitable data, or the locus must be called incantu The analyst may choose any of
the following (as long as the minimum specifiedhe relevant SOPs are met):

* Re-inject the sample for a shorter time.

* Dilute the amplified product in TE buffer, add 1tplthe formamide/LIZ mixture,

and re-inject.
» Re-amplify the sample with less template DNA.

Results with artifacts that interfere with intef@atgon may be re-analyzed as needed to
resolve the issue:
» Artifacts resulting from poor electrophoresis may@y be re-injected.
» Artifacts resulting from excessive DNA may be rettpd for a shorter time,
diluted and re-injected, or re-amplified with |d38IA. Artifacts that are a result
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of poor amplification, such as excessive —A, ayachlly resolved best by re-
amplification.

* Pull-up due to a poor spectral can only be resolwedunning a new spectral or
performing other instrument maintenance.

13.3 Interpretation Guidelines

Results and conclusions from DNA analysis must ciensifically supported by the
analytical data with appropriate standards androtmt Interpretations are made as
objectively as possible and consistently from astaly analyst. Not every situation can
nor should be covered by a specific rule, and 8doa may occur that require an analyst
to deviate from stated guidelines. Deviations fretated guidelines must be documented
in the case file and approved by the technicaldead

Types of Conclusions

Three types of conclusions are generally possilfiienaboth evidence (questioned) and
reference (known) samples are tested and compéredclusion (the individual could
have contributed to/been a source of the questipnafie), (2) exclusion (the individual
could not have contributed to/been a source of guestioned profile), or (3)
inconclusive.

Inclusion or exclusion is determined by qualitataed quantitative evaluation of the
entire DNA profile produced at the various locitess Inconclusive results, or an
uninterpretable profile, may result from, but ac¢ imited to:

» Insufficient amounts of template DNA

» Degradation

* Inhibitors

» Mixtures of DNA from multiple donors

It should be noted that it may be acceptable foriraiusion or exclusion to be

determined when one or more loci yield inconclugigsults. An inclusion statement,
and any resulting statistical calculations, will iesed only on loci that yield conclusive
results. An exclusion statement can be determihexien a single locus produces
exclusionary results. However an exclusion wilt be determined if technical issues
such as the loss of an allele due to incompletefépential) amplification, stochastic
effects, mutation, or other factors may have catiseshon-match.

It also should be noted that it may be possiblebtain a conclusive result comparing one
reference to a questioned sample, but an inconeusisult when comparing a second

reference sample to the same questioned sampis.isTimost commonly observed when
interpreting complex mixtures.

Types of Profiles
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A number of different types of profiles (or a comdttion of these) may be obtained from
evidence samples. The comparisons with referethegan be made are determined by
the type of profile.

No profile: No DNA results obtained at all. No comparison t@nmade to reference
samples.

Full single source profile: A sample may be considered to be from a singlegpeif the
number of observed alleles at each locus is no tare two and the signal peak heights
are balanced (the lower peak >60% of the highek)pea heterozygous alleles. All loci
must be evaluated when making this determinatiba. sample has a third peak at just a
single locus, with no other indication of a mixtutieis may indicate an unusual mutation
present in that individual; such a profile may bk sonsidered single-source but must be
interpreted with caution. If a sample has unbadnpeak heights with no other
indication of a mixture, the sample may also besaered single-source but must be
interpreted with caution.

Inclusions with full profiles can be made with respive statistics calculated and reported
on probative samples. Exclusions with full prfilean be made if the individual being
compared differs from the evidentiary profile atyamne locus. If one or few non-
matches are observed, the profiles should be eealrefully for evidence of dropout
or artifacts that may have resulted in the non-matc

Partial profiles: Partial profiles exhibit allelic dropout in somayt not all, loci tested
and can result from insufficient, degraded, or litled DNA. Typically, smaller loci
amplify better under these conditions, and larger tend to drop out. Extremely low
levels of template DNA may also lead to stochastfects which may under represent
one allele of a heterozygous locus. Partial peefimay be compared, but statistical
interpretation will only be made using loci whereag heights are 100 RFU or higher.
Exclusions with partial profiles may be made; aga@ine must be taken to ensure that
non-matches are not a result of drop-out.

Mixtures: Evidence samples may contain DNA from more thae owdividual. A
mixture can consist of full and/or partial profilgem multiple individuals. One or more
of the following may indicate the presence of atomg:
* Greater than two alleles at a locus.
A peak at the stutter position of significantly gier RFUs than is typically
observed.
» Significantly unbalanced alleles at a heterozydouass.

Two types of mixtures may be observed:

* Mixture with Major/Minor Contributors: Some mixed profiles may be clearly
differentiated into major and minor componentsmajor component at a locus is
determined if all minor peaks are 30% or less thanheight of the shortest major
peak at the same locus.
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If a major component can be determined for at 18dsti, a major profile may be
reported. The major profile may be treated ingame manner as a single source
profile for assessing inclusion or exclusion andsignificance calculations.

If should be noted that not all alleles of a migontributor to a mixture may be
determined, since minor contributor alleles mayra@sked by the presence of the
same allele in the major contributor. The minamponent of a mixture is treated
in the same manner as a mixture with indistingihaontributors for assessing
inclusion or exclusion and for significance calc¢igas.

* Mixtures with indistinguishable contributors (unresolved mixture): A
mixture should be considered indistinguishable whlka major and minor
contributors cannot be distinguished because afasigntensities. Individuals
may still be included or excluded as possible d¢butors to the mixture. All
interpretable loci should be used in evaluating tivdea person is included or
excluded as a possible contributor. When evalgatihether a person should be
excluded as a possible contributor, if an allelads present at a locus, care must
be taken to consider whether the allele may beingsdue to drop-out. This
determination can be difficult to make, and coratidh with a more experienced
analyst or supervisor may be helpful.
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14 Statistics

Once a match has been identified and an individuaduded as a possible source of
evidentiary material, the significance of that nhaitc estimated to allow investigators, the
legal sector, and ultimately a jury of lay perstmplace the appropriate emphasis on the
conclusion. Although every locus analyzed is eatdd, some loci may provide no
information with regard to a particular comparisdBecause it is the significance of the
match that is important, only the matching loci d@ntaken into account in estimating
significance and only after the analyst has deteechithat the profiles match. The
different methods of calculating significance, wheach is to be applied, and the
population data from which they are calculated adelressed in this protocol. If
significance estimates are not presented in therteifine examiner should be prepared to
provide that information during court testimony.

14.1 Significance Estimation for Forensic Profiles

For all estimates, statistical significance will bgpressed as an inverse probability of
inclusion and likelihood ratios will not be calctéd.

Definitions

1. Source identification/attribution:  When the estiemafor each calculated
population group exceeds 1 in 100 billion prob&pibf a random match, the
reporting statement may include identification loé source. This number reflects
a 99% confidence limit, assuming a US populatiotes$ than 1 billion.

2. Single source significance: The single source iggmce calculation can be
applied if the evidentiary profile compared fitsetlriteria for either a single
source or a major component of a mixed source.

3. Single source: Evidence profiles can be identiistksingle source if there are no
more than two alleles per locus and the allelesaah locus are balanced. For this
determination, alleles are considered balancdteismaller peak height is at least
60% of the larger peak height. Possible contributd stutter is not subtracted
prior to application of this 60% criterion.

4. Major component of a mixed source: Some mixed soprofiles may be clearly
differentiated into major and minor components.r &R analysis, if the major
component fulfills certain criteria, it may be tred the same way that a single
source profile is treated for estimating match gigance. These criteria are: 1)
Interpretable loci show a major component and 2jmor peak is greater than
30% of the height of the shortest major peak insli@e locus. As with the single
source evaluation criteria, no prior adjustmentdtutter is assumed in the 30%
maximum. It is permissible to determine a majafig at most loci, even if at
some loci the major component cannot be determinedhis case, only the loci
for which the major component can be determined tmayused in the single
source significance determination.
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Single source significance calculation

For evidence profiles that meet the criteria folhei single source or major component of
a mixture, each locus frequency calculation wile USRC 1I Recommendation 4.1
formulae:

For homozygotes, f =°p+ p (1-p)8 whered = 0.01.

For heterozygotes, f = 2pqg.
For the profile frequency, for all loci used to mdiéy the match, F = (f1 x f2 x 3 x f4 x...
x fk), where k is the number of loci.
Inverse probability (random match probability) #1/

Mixed source significance calculation

Evidence profiles that do not fit the criteria fosingle source are considered mixtures of
two or more sources of biological material. A ls@hould not be used in the statistical
interpretation if there is evidence of possible iaddal alleles below threshold, as
determined by alleles called if the analysis mimimilreshold is lowered to 50 RFU.

If a major component of a mixture does not meet dimgle source or major profile
criteria above, use the mixed source significaradeutation, using these formulae:

For the frequency of each locus, f = (pl + p2 ++p®4 +... + pk¥ where p is the
estimated frequency of the allele detected for edlete 1 through k, and k is the number
of alleles detected at the locus.

For all loci used to identify the match, F = (fIfXx f3 x f4 x... x fk), where k is the
number of loci.

Minimum and null allele frequencies

Following NRC Il recommendations, minimum alleleduencies are calculated using
5/2N where N is the number of individuals in thepplation database, and null allele
frequencies are set to O.

Off-ladder alleles

Off-ladder alleles that have been confirmed byjesition (in the case of STR analysis)
or appearance in more than one sample will be tsektermine a match and estimate
the significance of that match. The allele frequewill be the calculated minimum
allele frequency for that locus and population grou

Software

The latest available and installable version of ##l's Popstats software will be

configured to use the above formulae and used ltmlese significance estimates. The
Forensic-Single Sample data input option will bedugor single source significance
calculations; the Forensic Mixture Case data imguiton and the Mixture Formula will

be used for mixed source significance calculations.
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14.2 Significance Estimation for Forensic Parentagand Relationship
Cases

For parentage cases, statistical interpretatiaesidlts will follow the procedure outlined
below, which follows guidelines established by tA&BB Relationship Testing
Standards. Greater details of these standardseanchmendations can be found in their
published Standards for Relationship Testing Lalooies and Guidance for Standards
for Relationship Testing Laboratories. These exfees may also be used to calculate
significance of other relationship testing casébe Popstats software (which used these
AABB-recommended formulae) is used to calculateptage statistics.

This section refers to paternity calculations, l#s vast majority of cases will involve
guestions of the paternity of a child. However shene statistical approach and formulas
can be used in significance estimations in matggases.

Paternity analysis can be performed with a refexes@mple from the child and the
alleged father (AF), with or without the biologicabther. However the statistical results
of a “not excluded” case will be more significahthie mother is included in the testing.
Therefore a reference sample from the mother shbealadbtained when possible. A
reference from the mother is required in the folluytwo types of cases:

The child’'s sample is fetal tissue. For fetalussamples, the mother must be typed in
order to confirm that the tissue sample is of fetat maternal, origin. Failure to test the
mother could result in a false exclusion. Noteh& mother is unavailable and the tissue
is determined to be from a male, it may be assutinadthe tissue is of fetal origin and
the results may be used in the paternity analysis.

The alleged father is a close biological relatif¢he biological mother. In this situation,
the child is likely to share some alleles with &fe because of the biological relationship
between the AF and biological mother. Therefostinng the mother is required in order
to take into account this shared relationship.

Definitions

1. Likelihood Ratio: a baysian statistical calculatibvat estimates the likelihood of
seeing the evidence in question under two compétypgtheses.

2. Paternity Index (PIl): a specialized likelihood oagstimating the likelihood of
seeing the child’'s profile if (1) the AF is the lmgical father versus (2) the AF is
unrelated (or another competing hypothesis)

3. Combined Paternity Index (CPI): The product ofirrdlividual Paternity Indexes

4. Probability of Paternity: The probability, expredses a percentage, that the AF if
the biological father of the child. This calcutatiis dependent on the CPI and
prior probability assumption.

5. Mutation: A change in DNA resulting from a copyiregror during DNA
replication. In STR analysis, this can result inan-matching allele between a
biological parent and child.

6. Obligate paternal allele: the child’s allele(s) atlocus that must have been
inherited from the biological father. If the chilsl heterozygous at a locus and it
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cannot be determined which of the two alleles cémm the biological father,
then both alleles must be considered obligate.

Exclusion

An AF will be excluded as the biological fatheirifmore than two loci, the AF does not
share an obligate paternal allele with the chlldthis case, no statistical calculations are
required.

Not Excluded, or Included

If the AF shares an obligate paternal allele atoail, he cannot be excluded as being the
biological father of the child. In this case thed® each locus will be calculated by

Popstats using the formulas in the table below,revicapital letters refer to the allele(s)
present in each individual tested, and small Iettefer to the frequency of the allele(s).
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Formulas for Paternity Index Calculations

M C AF Pl
BD AB AC 1/2a
BC AB AC 1/2a
BC AB AB 1/2a
BC AB A 1l/a

B AB AC 1/2a

B AB AB 1/2a

B AB A 1l/a
AB AB AC 1/ [2(a+b)]
AB AB AB 1/ (a+b)
AB AB A 1/ (a+b)
AB A AC 1/2a
AB A AB 1/2a

AB A A 1l/a

A A AB 1/2a

A A A 1/a

Unknown AB AC 1/4a
Unknown AB AB (at+b)/4ab
Unknown AB A 1/2a
Unknown A AC 1/2a
Unknown A A 1/a
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The CPI will be calculated by multiplying these ividual PI's. The Probability of
Paternity will be calculated, using the formuladwel which assumes a prior probability
of 50%:

Probability of paternity = (CPI/(CPI +1)) X 100

Mutations

Mutations in STR loci typically result in an alletme repeat shorter or longer than the
parent allele. These mutations occur at differeatjuencies in different loci, and
typically at a higher frequency in the larger lodi.a non-match is observed in only one
or two loci, the possibility of mutational eventsish be evaluated.

If a non-match is observed at only one locus, thssjpility of a mutation must be
assumed, and taken into account in the CPI calonlatAt the locus with the suspected
mutation, a mutational Pl is calculated for thatus, following AABB recommendations.
This mutational PI is incorporated into the CPagtion.

If two non-matches are observed after standardrédbiy STR (Identifiler) testing, the
results should be considered inconclusive. Suppttah testing, such as additional
autosomal STR loci or Y STR analysis, may yieldiaodal information in these cases.

14.3 Population Databases

The significance estimate calculations above usepirgally determined allele
frequencies for each of the represented populagtionps.

Analysts will routinely calculate and report sigo#nceestimates using Caucasiddlack,
and Hispanic databases. STR allele frequency watalso available for Japanese,
Chinese, and Vietnamese populations for use aribbyst’s discretion.

STR allele frequency data for all thirteen NDISe&@TR loci are configured for each
Popstats installation in the form of data files.eTanalyst will routinely use the FBI
Population database for allele frequency data ahcliations. Although amelogenin is
used for declaration of a match, it is not usedailculation of match significance.

Although D1S80 and D@ analyses have been discontinued in this lab, ptipual data
files for these loci will continue to be availabite the statistical evaluation of previous
test results. The D1S80 allele frequencies wilthmse presented in Budowle, et al., 1995
and the D@ allele frequencies will be those presented in B]ak094 For both D1S80
and DQ, null allele frequencies are equal to the minimahele frequency for the
population and locus.
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Population frequency tables appear in the HPD Crlmaboratory Biology Section
intranet site and may also be kept in a separdebook accessible to all analysts.
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15 Reports

The desired end of DNA analysis is to determinetiwrea particular person is or is not
the source of an item of biological evidence. t-IBENA profiles must be generated for
the person and for the evidentiary item. Thenpifudiles must be compared to determine
if they are different or matching or if it isn’t psible to know if they match. Finally, if
the profiles match, it is important to understamel significance of the match.

The notes and other documentation must supportréiperted conclusions of the

examiner. The laboratory report must communicateh loe analytical results and the
conclusions of the examiner, conveying the essehwedat he or she would say if asked
for an expert opinion in court. The report inforthe opposing counsel during discovery
what physical evidence was examined and whatgtsifciance may be. Decisions may
be made by police officers, attorneys and the sobased on the report alone without
examiner clarification, so the report should beeatd stand alone. At this time, the
reporting system (OLO) does not accommodate in@tusif an allele table in the case
report; however, alleles from profiles generatedrducasework analysis are located in
the DNA Analysis Results Chart included in everysedolder. Case information,

analysis results, and reports will only be releaseduthorized individuals according to
Laboratory Quality and Operations Manual requiretsien

The report must contain the information required the quality manual. The
requirements in this manual cover several items i@gquired by the QAS (case identifier,
description of evidence, results and/or conclusioas qualitative or quantitative
interpretive statement, date issued, and signatutetitle of the responsible person). The
following are also required in each DNA report:

1. A statement indicating that an allelic table isvided with the signed copy of the
report.

2. Description of DNA methodology

3. Loci analyzed, if DNA analyzed

4. Disposition of evidence

When statistics are provided, they will be repottetvo significant digits. If not all loci
are used in the statistical calculation, the I@@dishould be noted in the report.

All samples received by the analyst will be listedhe report. For each sample, report
the results obtained, or indicate that no analyss performed. The general types of
results are:

1. Whether or not results (or interpretable resultsjerobtained.

2. Whether the profile obtained is from a single seuc mixture of DNA, and whether
a full or partial profile was obtained.

3. Whether or not tested/known individuals can be wdetl. (Note that sometimes the
results are inconclusive as to whether an individaa be excluded.)
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4. The statistical significance of a “not excluded™orclusionary” result. This will be
reported, at a minimum, for Caucasians, Blacks tl&ast Hispanics, and Southwest
Hispanics.

a. This may include source attribution when this crite is met.
b. For parentage cases, both the CPI and ProbabifitfPaternity will be
reported.

The analyst will include in the report the DNA glefs), in the form of a table. Note: this
table cannot be imported into OLO. If a locus nsanclusive or not responsive to
testing, the profile at that locus will not be reed and will not be included in
calculations of statistical significance estimasiorStatistical calculations for samples not
known to be probative need not be performed orrtedp however the analyst may be
required to perform these calculations at a lat@et Non-probative samples may
include profiles from epithelial cell fractions dhe victim’'s vaginal swabs or the
victim’s clothing that match the victim’s type.

The wording of the conclusions in reports will degeon the specific nature of the

results. Example wording for report conclusionsaadl as formats for the reports are
available on the Crime Laboratory Biology sectintranet site.
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16 CODIS (Combined DNA Index System)

The 1994 Crime Act included provisions establishing FBI’'s Combined DNA Index
System, a national DNA database program. As o€ 898, all 50 States require the
collection of DNA samples from some or all convectefenders.

In 1995, the Texas 74th Legislature passed Houd#le4Bi which provided for the
collection of blood or other samples from convicteek offenders, and for a DNA
analysis of those samples, with the DNA data storedcomputer database. In 1999, the
Texas 76th Legislature passed House Bill 1188 whkighanded the collection of blood
or other samples to include persons convicted afdery aggravated assault, burglary of
a habitation, or an offense or conviction of whidygistration as a sex offender is
required.

In June 1998, the FBI announced the establishnfemset of 13 core STR loci for use in
the National DNA Index System (NDIS). The set ofecloci required for participation
in NDIS is as follows: D3S1358, VWA, FGA, D8S117M21S11, D18S51, D5S818,
D13S317, D7S820, D16S539, THO1, TPOX, and CSF1FOr the HPD Crime Lab,

STR typing with the AmpFISTR Identifiler PCR Ampdiation kit will satisfy this core

loci requirement for CODIS entry.

It is a requirement to follow NDIS guidelines inder to obtain Federal financial support
for the CODIS system. Refer to the NDIS Procedivasual for additional information.

16.1 Case Evaluation

All cases containing biological evidence should dsaluated for possible entry into
CODIS. Appropriate evidence stains should be faligrracterized utilizing Identifiler for
inclusion into the appropriate index for CODIS.

Indexes

* LDIS (Local DNA Index System) - does not requirenaimum number of loci
for searching. Our Houston Police Department Criralkoratory Database is an
LDIS.

* SDIS (State DNA Index System) - requires a minimain® loci (not including
Amelogenin) for searching.

* NDIS (National DNA Index System) - requires thdtZ8 core loci be attempted
and will accept specimens with data for 10 locit(mzluding Amelogenin) for
searching. Amelogenin is accepted at NDIS althauglsearched.

Specimen Identification
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Specimen naming policies are up to the laboratongreng the profile. There is no
statewide requirement for standardization of nanbietyveen laboratories as long as each
laboratory can identify their own samples. Theyaelquirement for CODIS is that each
DNA profile has a unique specimen ID. The specinifizfor HPD cases will include the
case number and item number.

Forensic Unknowns

Appropriate evidence profiles that are either sngpurce or major profiles of mixtures
will be entered in the “Forensic Unknown” Index.férensic unknown is a DNA profile
obtained from an evidentiary sample relating taime scene. All evidence profiles are
considered unknown, even when they are consistéht avknown reference sample.
This category allows the inclusion of DNA recordstaaned from forensic samples
recovered directly from the victim, sexual assautdence kit, victim’'s clothing, or
crime scene which are believed to be attributethéoputative perpetrator. At this time
only one profile from the perpetrator which is tihhest complete should be entered into
CODIS; this is done to prevent multiple hits ondarice within the same case during
searching.

Suspect Knowns

Texas CODIS law allows for the inclusion in ourtstalatabase of reference/known
samples legally obtained in the investigation ofrime, under certain circumstances.
The law further allows for the inclusion of volunta submitted samples. Suspect
knowns are not accepted at NDIS.

A suspect profile will be entered in the “Suspeabkn” index if:
1. the sample was obtained legally
2. itis collected for the investigation of a crime
3. it a biological sample from a suspect in a crimimalestigation (this excludes
complainants and elimination samples)
4. there is evidence in the case probative to theecthmat is also analyzed, and
5. results are obtained at a minimum of 9 STR loci.

Eligible suspect knowns will be regularly searclagghinst the forensic database at the
local level and will be regularly uploaded to SDI8ny suspect known profile will be
expunged from the database if court ordered toodoSuspect profiles are identified in
the database by the case number and sample désigrtae name of the individual is
not included.

All suspect profiles remain the property and resgahty of the submitting local
laboratory. The records in the CODIS databasecanéidential and not subject to open
records disclosure. A record includes both thdilprand the identity of the individual
whose profile is in the database. Neither theilgrafor the identity of the individual
whose profile is in the database will be releasextpt:
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1. to a criminal justice agency for law enforcenieentification purposes

2. for ajudicial proceeding, if otherwise adnis under law

3. for criminal defense purposes to a defendarglated to the case in which
the defendant is charged.

Forensic Mixtures

An STR profile may be determined to be a mixturedobon factors such as more than
two alleles at more than one or two loci, imbalancelleles within a locus, and case-
specific information. When considering whether atipular STR mixture profile is
suitable for entry in NDIS, the concern should logvhmany potential candidates it will
match at moderate stringency every time the pdatiqurofile is searched at NDIS. A
mixture STR profile suspected of being unsuitalde éntry into LDIS/SDIS/NDIS
should be tested by conducting a keyboard seartheoprofile prior to entry. A large
number of moderate stringency matches is detricheéatédoth parties involved in the
match. The following rules should be applied ttedaine suitability:

1. A mixture profile from three or more contributorbadl not be entered into
LDIS/SDIS/NDIS.

2. If the profile of interest can be reliably and cdatply extracted from a mixture
profile, ONLY that portion of the mixture will bengered into LDIS/SDIS/NDIS.
This extraction can be conducted by visual or gtetivte interpretation of the
alleles in each locus. If the profile is a “clegrbfile of one individual, then the
profile should be entered into the “Forensic unknbdimdex. .

3. For mixture profiles where a “clean” profile of onadividual cannot be
determined for at least 10 CODIS core loci, alele$ will be entered for those
loci where the “extraction” cannot be reliably acoimpletely performed. Any
alleles that can unambiguously attributed to themmlainant or an elimination
reference cannot be entered. The profile will biered into the CODIS “Forensic
Mixture STR Index” and will contain single sourcélebes at some loci and
multiple source alleles at other loci.

4. Obligate alleles may be designated where apprepridhese are alleles that are
foreign to the known profile of the complainantaatocus where more than one
allele is present and that the analyst wishes sigdate as required for a match.
Obligate alleles should only be used for mixturefipgs where a “clean” profile
of one individual cannot be determined. An obkgaliele is designated as a “+”
to the right of the allele. There can only be obkgate designated per locus and
no obligates can be designated for a homozygouwslomm order to enter a profile
in the Mixture Index STR, a minimum of 7 loci musintain single source alleles.

5. Mixture profiles to be entered into CODIS must minet 4 x 4 rule. Therefore,
profiles containing more than 2 alleles at morenthhidoci will not be entered into
CODIS. Additionally, there can be no more thanlldles entered for a single
locus.

16.2 Case File Documentation
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Fill out the CODIS entry form for the case profilesbe entered into CODIS. Forensic
unknown/mixture samples that are not obviouslyaitable to the complainant’s sexual
assault kit or clothing may require documentatibat tthe item is associated with the
crime scene before the profile may be enteredQ@®IS.

The technical and administrative reviewers will iesw the profiles to ensure that the
correct specimen name, index, and alleles to bereshtare valid and that the profile is
CODIS eligible. Discrepancies will be referredthe CODIS Manager.

After review, the analyst will enter profiles int@ODIS and a copy of the specimen
report will be printed for the case file. The adrsirative reviewer will check the
specimen report against the CODIS entry form touenghat the profiles have been
entered correctly.

If profiles have been entered incorrectly, the adstiative reviewer and the analyst
should notify the CODIS Manager immediately so t@tective actions can be taken.

The entry of a profile into the CODIS system shoodddocumented in OLO. This can
be accomplished by incorporating the CODIS infoiorainto the DNA analysis report.

16.3 Uploads

Uploads to SDIS should be performed weekly unleseaw data has been entered. The
upload must occur by Friday at noon for the dathgancluded in state upload into the

national database for the following week, and fdo ibe included in that weeks statewide
and nationwide search.

Hits

Autosearch, which performs searches within the LH®D) database, should be run
after new profiles are entered into CODIS, or aimim of weekly if new profiles are
entered frequently. The state and national database searched weekly. If a hit, or
match is made:

1. Forensic Hits (Case To Case Hits)The local CODIS Administrator or their
designee will generate a letter when the laboratomvolved with a case to case
hit. The letter will include specific case infortism along with contact
information for all investigating officers involvad any of the cases.

2. Offender Hits (Case to Offender Hits): An affidavit will be generated by the
State CODIS Manager after confirmation of the OfienSTR data by the CODIS
Offender laboratory in Austin. A new sample frame Offender shall be obtained
and run in the HPD laboratory. Follow up of anytchabetween an offender
profile and a forensic profile is the responsigilif the local laboratory that
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submitted the matching profile. The Local CODISmidistrator is responsible
for notification of Management and the HPD Publdotmation Office. See
Appendix 14A for Local CODIS Administrator dutiesdaqualifications.

3. Case to Suspect Known HitsMatches between suspect profiles and previously
unlinked forensic profiles provide an investigatilead and may be sufficient
probable cause for suspicion. Such a match isono¢ used as the basis of a final
comparison in any case. In order to make a comgarfor a final case report, the
suspect profile must be verified with a newly coléal suspect sample. Follow-
up of any match between a suspect profile and anfic profile, whether
identified at the local or state level, is the msgbility of the local laboratories
that submitted the matching profiles and will béiated by the laboratory that
submitted the forensic profile. Therefore, a letdr be generated from the HPD
laboratory when involved with a case to suspectwkndit. The letter will
include specific case information along with conhtanformation for all
investigating officers involved in any of the cases

Backups
Backups should be performed after entry of newil@®into CODIS or a minimum of

weekly if new profiles are entered frequently. Thackup copies should be generated
with one copy stored off-site.
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17 Reagents

The following reagents are used in these DNA S®sigents not listed in this section
are purchased premade. Reagent preparation ggmeired the following equipment
and supplies:

» Stir plate and bar

» Sterile beaker and/or bottle

» Sterile microtubes and/or tubes

*  pH meter
All glassware, stir bars, and di@ used in reagent preparation should be sterilprext
to use in reagent preparatiollicrotubes and tubes used for reagent storageb@apurchased
pre-sterilized or may be sterilized prior to use.

17.1 Digest buffer (Sperm Wash Solution) pH 7.5

Digest buffer (10mM Tris-HCI, 10mM EDTA, 50mM Na@% SDS) is used in organic
DNA extraction procedures in combination with otheagents. The chemicals in digest
buffer are identical to the sperm wash solutionduse washing sperm cells during
differential extraction procedures.

Specification -Digest buffer or Sperm wash

Safety

Tris-HCI and EDTA solutions are irritants. 20% SiB3oxic and an irritant. Gloves and
protective clothing (lab coat) must be worn durprgparation. Gloves should be worn

during use. Clothing may protect unbroken skinirduruse; broken skin should be
covered.

Reagents

1 M Tris-HCI, pH 7.5, ultra pure grade (purchased) 1ml

0.5 M EDTA, pH 8.0, ultra pure grade (purchased) 2 mi

5 M NacCl, ultra pure grade (purchased) 1mi
20% SDS (Sodium Dodecyl Sulfate), ultra pure gradethased) 10 ml
diH20 86 ml
Procedure

Mix together 1 ml Tris-HCI, 2 ml EDTA, 1 ml NaClQIml 20% SDS, and 86 ml diH20.
Aliquot as necessary into sterile tubes for lorugasge.

Storage, Expiration, and Disposal

Version 010109 Page 73 of 78



HPD Crime Laboratory Standard Operating Procedures: DNA

Store tightly closed at room temperature. Minimiebeling includes specification
above, initials, and date prepared. Digest buffesperm wash can be stored for one
year. Discard in regular sink, flush with water.

17.2 Dithiothreitol, 0.39 Mand 1 M

Dithiothreitol (DTT) is a reducing agent used in Rxtraction buffers to allow lysis of
cells with thiol-rich membrane proteins, such asrsm@mtozoa. Instructions for use and
interpretation are in the test procedures for exiva.

Specification- DTT, 0.39 Mor 1 M
Safety

Dithiothreitol is an irritant. It is incompatibl@ith bases, oxidizing and reducing agents,
and alkali metals and may decompose on exposureoisture. Gloves, goggles, and
protective clothing (lab coat) must be worn durprgparation. Gloves must be worn
during use. Clothing may protect unbroken skin miyruse; broken skin should be
covered.

Reagents

dithiothreitol (DTT), molecular biology grade 6@Imgor1.54 g
diH20 10 mi
Procedure

Dissolve 601.2 mg DTT and bring to 10 ml with d@Hfor 0.39 M. Dissolve 1.54 g DTT
and bring to 10 ml dikD for 1 M. Aliquot single-use volumes into stetildes. Do not
autoclave.

Storage, Expiration, and Disposal

Store tightly closed. Minimum labeling includes sifieation above, initials, and date
prepared. DTT can be stored at*@@or two years.

17.3 Proteinase K

Proteinase K (PK) in combination with other reageist used for cell lysis in DNA
extraction procedures.

Specification- PK

Safety
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PK and solutions of PK can be irritating to mucenembranes. Avoid inhalation and
skin contact. Gloves and protective clothing (labat) should be worn during
preparation. Gloves should be worn during useothiiig may protect unbroken skin
during use; broken skin should be covered.

Reagents

Proteinase K, molecular biology grade 100 mg
diH20 10 ml
Procedure

Dissolve 100 mg Proteinase K in 10 ml sterile it Aliquot single-use volumes into
tubes.

Storage, Expiration, and Disposal

Store in tightly closed microtubes and place tuibea storage container in the freezer.
Minimum labeling includes specification above om tinbes. Label storage box with
specification, lot #, initials, and date preparé&tore aliquots frozen for two years. Thaw
tubes as needed for appropriate number of extrectend discard unused portion.
Discard in sink, flush with water.

17.4 Stain Extraction Buffer

Stain Extraction Buffer (10mM Tris, 100 mM NacCl, &M DTT, 10 mM EDTA, 2%
SDS) is used to lyse cells during the isolatiomwéleic acids. This buffer contains DTT,
a reducing agent used in DNA extraction buffersaltow lysis of cells with thiol-rich
membrane proteins, such as spermatozoa.

Specification- Stain Extraction Buffer or SEB
Safety

Tris base is an irritant. DTT is an irritant, iscompatible with bases, oxidizing and
reducing agents, and alkali metals, and may deceenpa exposure to moisture. SDS is
toxic, is fetotoxic, is an irritant and is incomim¢ with strong oxidizing agents.
Hydrochloric acid is corrosive, is toxic by inhatat, causes burns, and reacts violently in
water. It is incompatible with bases, amines, alkadtals, copper, and aluminum. Never
add water to hydrochloric acid. Use concentratedrdghloric acid only in a chemical
fume hood. Gloves, goggles, and protective clothiap coat) must be worn during
preparation. Gloves should be worn during use. Higt may protect unbroken skin
during use; broken skin should be covered.

Special Equipment and Supplies —
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chemical fume hood
pH meter

Reagents

Tris base (Tris(hydroxymethyl)aminomethane) 121 g

sodium chloride (NaCl) 584 ¢
diH20 tolL
EDTA solution, 0.5M 20 mi

20% wiv SDS 100 ml
hydrochloric acid, concentrated (HCI) to pH
DTT, molecular biology grade 6.02 ¢
Procedure

1. Dissolve 1.21 g Tris base, 5.84 g NaCl, and 6.@Td in about 500 ml sterile
diH20.

2. Add 20 ml 0.5 M EDTA solution and 100 ml 20% w/v SD

3. Adjust the pH to 8.0 (+/- 0.2) with HCI.

4. Bring to a final volume of 1 L with sterile dp@.
Aliquot in single-use volumes into tubes and stdreden. Do not autoclave.
Testing, Storage, Expiration, and Disposal
Store tightly closed. Minimum labeling includes sifieation above, initials, and date
prepared. Stain Extraction Buffer with DTT can bered frozen for two years. Discard
unused portion of thawed buffer in regular trash.
17.5 TE Buffer, 10/0.1 mM, pH 8.0

TE Buffer (10/0.1 mM, pH 8.0) contains a commonfédhg agent for nucleic acid
analysis as well as EDTA to chelate DNases.

Specification - TE

Safety
Tris-HCI and EDTA solutions are irritants. Glovgsggles, and protective clothing (lab

coat) should be worn during preparation. Glovesukhde worn during use. Clothing
may protect unbroken skin during use; broken skoutd be covered.
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Reagents

Tris-HCI, 1 M, pH 8.0 10 mi
EDTA solution, 0.5M 200 u

diH20 990 ml
Procedure

Add 10 ml Tris-HCI and 20l EDTA to 990 ml sterile dIH20 and mix thoroughly.
Aliquot as necessary for long storage of workinguson and to prevent possible
contamination.

Storage, Expiration, and Disposal

Store tightly closed. Minimum labeling includes sifieation above, initials, and date
prepared. TE Buffer can be stored at room tempexdtr one year. Discard in regular
sink, flush with water.

17.6 TNE solution, pH 8.0

TNE (10 mM Tris, 100 mM NaCl, 1 mM EDTA, pH 8.0)lstion is used in an organic
differential DNA extraction procedure in combinatiwith other reagents.

Specification- TNE

Safety

Tris base may be an irritant to skin, eyes, andausiecnembranes. NacCl is an irritant to
eyes, respiratory system and skin. EDTA is amamti Gloves and protective clothing

(lab coat) must be worn during preparation. Glastesuld be worn during use. Clothing
may protect unbroken skin during use; broken skutd be covered.

Reagents

2M Tris (pH 8.0) 5mL
5M NaCl 20 mL
0.5M (pH 8.0) EDTA2 mL

diH20 100 mi
Procedure

1. Add 5 ml 2M Tris (pH 8.0), 20 ml 5M NaCl, and 2 @b M (pH 8.0) EDTA to
853 ml deionized water.

2. Titrate to pH 8.0.

3. Bring to final volume of 1 liter with deionized weat

4. Autoclave solution.
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Storage, Expiration, and Disposal
Store tightly closed. Minimum labeling includesesjfication above, initials, and date

prepared. TNE Solution can be stored at room ¢gatpre for one year. Discard in
regular sink, flush with water.
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