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IevasepyAItumBer (LCN) testing has Been: a comimieniy. UsEd
SININOTENSIc DNAstesting foramuch ofathiespast decader™
Miaherdoes the term “CENZreally: mean? “LCN”
SJrJ:f,:cp OIERWGEIESH(SUCH as DINA, testing, |ow,
rrplete DNAY) iz ee SaNAralfierent contexts wWith!
Imerenr EaNIgs amoengst different practitieners. Ihe
YaEiECENoiNmUltiple; definitions and multiple moditying
WeIeSRithna the: forensic DNA testing community has
C rwy FsEmE confusion regarding the definition ofi LCN both
SINHE forensic science and legal communities. During the
%ame PENDBAErof time, laboratories have experimented with
’*varlous proecedures that aid in increasing the sensitivity of
~ ePCR testing processes as examination and testing of
evidence has expanded to a wider variety of samples having
limiting amounts of DNA. The addition of some of these
processes alone or in combination may cause a particular
sample to fall into the realm of “LCN testing” by some or all

definitions.
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IMEceliisHnNne Unitedrstates have seemtminimal challenges LONDINA testing
RCHINIEIRCEEESIOVEIR e past decade as Iaboratorles ablishedws
GUUIIENESHNENPIGCEAUrEs WIthNEWA): lnconsequentlal modlflcatlons
Introcucadl -" a resuli, adm|55|b|I|ty hearings have become a thing| of the
past with orosectiiors arid DNA arzlysts sgtdincf Ieie feldly rotitne
SIEEEEEISNORDNANEST ESUltSFand concIUSIons tor Jures and the court.
Flowever, g eral recent challenges ter DNA testing have arisen in the United
States Wit -focus O the definition ofi LCN, the procedures used and the
valiclity ¢ Jf meBDNAtesting results obtained. Similar challenges are likely to
pecorme i ore prevalent in the near future. These challenges will require the

_ Irnoorr o) |es and attormeys seeking to admit DNA testing performed on

= sar ne :esfwnh simallfamounts of DNA to address the scientific and legal

;jqu?stlons regarding admissibility of evidence in criminal courts and to

— perhaps participate in a Frye or Daubert admissibility hearing to determine if
the scientific evidence can be legally presented to the trier-of-fact. A brief
histericall perspective of the definitions of LCN will be presented along with a
descriptien of some procedures that may increase the sensitivity of DNA
testing using the PCR. Recommendations for laboratories and attorneys to
prepare for the scientific challenges and for the possible admissibility
hearings will be presented.




SEowW Copy.NumberBDNA™

o8 ow Oy INUmM per DNA
o | QH Co:)y NUmiser DNA Testing
FeepY Number Testing
_@w Template DNA (LTDNA)
~— s [ ow Template DNA Analysis

e \What do they all mean?




—
oW Copy.NumberBNA™

pr—

rlist rrcally, referred tersmall amounts 0) f
g_e vered DNA and the procedures being
'- oI increase sensitivity

Usually referred to increased amplification
~ cycles used for samples with small amounts of
— DNA (e.g., Forensic Science Service Lab)




SEowW Copy.NumberBDNA™

finitions hased on Quantitation

= aII amounts ofi DNA recovered from
—eyldence = low level of template DNA

s —200 pg of DNA
® <100 pg of DNA




SEowW Copy.NumberBDNA™

IDETNIoNS BASEd" on Procedures

N iceased amplification cycles (28 — 34)

-r-‘z- Any precedure used to Increase sensitivity

~— (e.0., injection time, reduced amplification
sample velume, increased sample volume
for injection, post-amp “clean-up” of
proeducts, high purity formamide, other)
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BDENRILION pasedlon the DNA Profile

B

_ ,, sample showing Stochastic Effects
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— s“Any DNA sample where the results are
pelow the stochastic threshold
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All clefilitfogs:

- Re_} eHimited amoeunt of template DNA
e __-ilable fior amplification

: *E e te small amount recovered,

degradatlon iInhibition affecting
amplification, etc.

e |psufficient quantity to generate a
complete profile
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SEoW Copy. NumbersBNA™ =
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- Orn" OEHnItions presented 10 the courts
__.uantlty off DNA on slot blot

T e
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_— Any amount off DNA used below the Kit

e i
= -lI-II--'
—

e

= manufacturer’'s recommended range

—
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- May differemt Uses of e tag el e
gloreviation “LCN™
® A_.r'?' of: BNA (Quantitative definition) vs.

'Chnology/Process definition vs.
=X tochastlc Effects (Qualitative definition)
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:Imperatlve to clarify the definition when
tising the term “LCN”
® Or use more descriptive terminology
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p Legal Issuesymss
> VL 1]"r"c ENERY G EMAOISICTECIES .

ron [Sieninrtherscientific community
vvr h IEads to confusion in the courtroom

J,__ S there lack of scientific consensus
& Sgoesting lack of reliability?
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= v [ssuies of “LLCN” are scientific

e Scientists need to define “LCN” — not the
courts




Court

VIEIRE OO Cross the lInebetween: a scientitic
MELIEALIeN: that reguires an admissibility
izl MO Vs, a reasonable modification to an

_»f ARG procedure?

1' "me current issues In court regarding DNA
~testing are likely issues of weight not
admissibility

e However, admissibility of a DNA profile can still
be challenged even If the technology Is accepted




Court

A lrr SSlblIlty hearlngs for use of LCN

Jhejegies and DNA results in criminal
Cf:"

‘ Seariing to decide if an admissibility
_ hearlng IS needed — what Is definition of
“LCN”? Was “LCN” done?
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. Different jurisdictions have different legal
reguirements (Frye vs. Daubert)




Court

- Many erllenlElgs in US have never gone
reuEhran admissibility: hearing
1\/" Ay prosecuting and defense attorneys

ﬂ "US have never gone through an
k dm|SS|b|I|ty hearing
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Are you prepared?
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REcommendations forslkabpratory™
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= Note:

leld for all laboratory testing,
NOT just “LCN” Issues




RECOmmendations: forsaloratorny™

- Herr- i Validatie SHUGIES, — Wit appreprate
ENHENOITSLUCIESToFallFprocedures used i the
Irlorj Oy 0 dETinE limitations of the: systems
I];QC

Sensruvrty Studies

= = =~ eixture Studies

e

:"'

'.". s “Stochastic Threshold”

_.-d_

Develop and use SOPs that are very closely
aligned with validation studies

e Make SOPs and validation studies available
through discovery for review
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REcommendations forslkabpratory™

SRBEVEI DR RLErpetatien guidelines and policies
tesaceurately reflect the data obtained and the
[IMIEEtoNS of the test system

= _fV'V-hat data are sufficient for interpretation

il

= Criteria needed to report an exclusion

=
T =
o

— Criteria needed to report an inclusion

— What does “inconclusive” mean and what are the
reasons for declaring a result “inconclusive”
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SEEREIAVHET CAnTBETdEEnded scientifically

= ff'éport Werding that accurately reflects the
datErehtained without bias

' __fz_‘_(*:Onsistent With” — what does this mean?

= e
e =

— Assign appropriate statistical frequency to the profile
with clarity for what question the calculation is
addressing
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mMendations for Laboraiory/as
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r\rlaa uate tralnlng |n data Interpretation
rom Nonles with limitations

alldatlon studies

= Case Work samples
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== —= Use:sexual assault cases where the contributor of
the samples are “known”

® Evaluate the partial profiles, mixtures, peak
heights, etc. to see how DNA from real samples
perform in “known” mixtures
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mMendations for Laboraiory/as

VICWINIS IFETErENCce profile:
SSICompare to the non-sperm fraction profile
* Compare to sperm fraction profile

-E-*-

e Sperm firaction profile:
= s Compare to the non-sperm fraction profile
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UIEEOIDISagree — discuss sample results
Wisrcolleagues in and outside of
er cfzlie)pY

|Spute is OK
= leferences of opinions are OK
s (Use challenges to improve
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mendations: forskaberatory™

> Lags WillglgeeRie assist attorneys with
dpetinentation for legal challenges
_J__f Jprattorneys and court understand

— ___eflnltlons ofi “LCN” and whether it is
= anplicable to the case

= Are processes able to produce accurate
results?

e Can results be relied upon?




REmnders forAnalysts/ANitiesses™

> Arialysis rlelva rldad i e e ezl o)fe
rest IS

- Ected 10 exclude or Include — power
o ai NATtesting

Werare alll reluctant to have “inconclusive

fesults

= Cautien to not “over Iinterpret” the data

e Disservice to community if falsely exclude
or falsely include




REnders forAnalysts%WHﬁ'eéseS""
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- ALW YS 9 & proponent ol good SCience
aficl neutral 10 the case — no bias

= 0 tam e experience and knowledge to
: == defend your work

e |f it Is good, support it. If it isn’t, do not
go ferward with It.




