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Multimedia Sciences ) ~ T#2£2 ( Engineering Sciences ) - —#%JHI =554 ( General ) ~
E K2 (Jurisprudence ) ~ A B % R E2 ( Odontology ) ~ 5 B/ 4= W) £2

( Pathology/Biology ) ~ ¥ 517 5712 ( Psychiatry & Behavioral Science ) ~ 5

& (Questioned Documents ) K ##JE2% (Toxicology ) ¢ » S /7K H SR
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e EEERNE
— -~ BT E=RE - [DNA SBi8HJ32% | Interpreting and Communicating

DNA Evidence in a Probabilistic Genotyping Universe | EEW&&

( workshop )

W02-2 - Probabilistic Genotyping, the LR, and Bayes' Theorem (Click here to submit questions)

hsc™

Probabilistic Genotyping, the LR, and
Bayes’ Theorem

Michael Coble, PhD
University of North Texas Health Science Center
Center for Human Identification

W2: Interpreting and Communicating DNA Evidence
in a Probabilistic Genotyping World

AAFS 73 Annual Scientific (Virtual) Meeting

February 15, 2021 B

"DNA SEIERE | G FIR IS S BT - B O | AAFS

e STR M K BME Bk BUREIET - (USSR A
MY HOREE - Fral @i &80l - 15T H(Probabilistic Genotyping)/2
MR it B - st ERER S E T B AL (likelihood ratios ; LRs )

TR AR ATREN: > T75 R AR )1 2% (drop out) K2 il Al (drop in )¢
K12 (f{ch2 SWGDAM Guidelines for the Validation of Probabilistic Genotyping
Systems ) °

fRIZ Bayes HEmATUHTREE H EEATHEA (prior probability) ~ &R
(posterior probability) FZ{UZALL (likelihood ratio ) » 411 1 - JUTEEIE R &
FIHEE) A AT IZREE (likelihood ratio ) 420 (A0 2) 5] 7E e

(Hypotheses) 5z 515



Pr(H, |E,I) _Pu(H,|1) P(E|H,I)
Pr(H,|E, 1) Pr(H,|I) Pr(E|H,,I) I: Bayes M

Posterior Prior Likelihood & H AR - AAFS
Probability Probability Ratio
The Likelihood Ratio H,: POl is a contributor

Information

Hypotheses

(Propositions)
Pr (|E|[£72}1)
Evidence

T L\

Conditional H,: POl is not a contributor
Probability

2: AL (likelihood ratio )
(POL: the DNA came from the person of interest) & 25 © AAFS

I - FEERIS R — LR R B 14 K2 15 > HI LR=1/2*p1a*pis °

BRI MEETRL (Probabilistic Genotyping) » FEREIA 59 (EE =L
F STRmix ##G - 10 REHE M TrueAllele #iiG - 2 RERE(LH] Lab
Retriever HRAG - [Tl 5 14 51 55 0 45 2 13 45 1% (semi-continuous) Kz 78 48 P
(continuous)i+HHEF « M BRI DUERE E R AR AR S (Peak
heights ) » 5 FEERAI RIS R4 & 770 AT RERYRE R - Pt BN
JE (B 3 B N I 51 (peak height) - 58 (Y _E IR APLEEL N R A -

DAALEAEARE EAVIE] - AIaHEEEL /I SWGDAM Verbal Scale i
HIEEIETT - SRR EEB S ARG IS MR E = T 2585 )
Fofbiaed i - WOER 2 - MR at & (Probabilistic Genotyping ) #UAGZEH
B TR BhfERE DNA G55 > M{k SWGDAM Guidelines fEIBH] - ZRIMETH
WG EUE R AmEE - 9282l N7 Frekat - FrbAEIRsE %8 (Ha]ED
B E RN =R EA 8N RSV AT B R A EESR A BT
HIH] o



SWGDAM Verbal Scale

o verbalQualiie

1-2 Uninformative 3: SWGDAM &% (WGDAM Verbal
2-99 Limited Support

100-9,999 Moderate Support Scale )

10,000-999,999 Strong Support

> 1,000,000 Very Strong Support & F 25 © AAFS

HEVETg3E - [DNABJEEE S ; When “Who” Doesn’t Matter as

Much as How”—DNA Testimony Given Activity-Level Propositions | ER§

ey (workshop )

W10-5 - Casework Assessment and Interpretation Casework Assessment and Interpretation—Great Expectations (ciick here to submit questions)
Just recently the forensic sclence
regulator (England and Wales) has

Pre-assessment opinion based on:

published guidelines based on the CAI
m Expert knowledge: —
of-evaluative-opinions by Tacha Hicks
e Casework experience _

Training / peer consultation

Research data — published /
unpublished

'DNA (5151714 L3R B 280155 - [ 48 : AAFS

\

ALFER GRS Y) B — BRI S eia 2 1% - REEIE
BIZEMPVAEE > 21EE (Who) BARHERHERIRET] ? Ui e B A AR
ESERIE - DURAEAR DNA SHIS TIFRYE B 8L N B BUENTFE AR -
AR (Probabilities ) HURAF#EE AR &N - ROAAHREER - FIEMEE
IFMEEEEGE > Wit - i — @SR EEES - SRR
HERIFEEEN—E - HEIVERE BRIt ZAHEEE -

SRR JUIRRIBUEE IR (22 DNA 58 ([&EiniE ) DFREES
EEIHZ%/ V&) DNA 25| FE - AT DNA SORZ SR E RSk A S
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SyAftA - 1 DNA B3 B A 5 BBV - BB ecE e aidn] (40
4 Kl S ) AR Ry R & BRI RIS FE 2 £ 22 (major) KX E (minor) 51 »
LUK DNA E&HEENIFR - Ak DR EALL > oz rTRERIZR
FEANR - LAUE N R & E s B R IR G4SN LR EHIEE T -

Summary: Given the propositions, and the circumstances
of the case we ask: ‘What would the DNA profile result look like?’

A

* High
Amount of DNA * Medium
transferred s Low
* None

Who might the * Matching POI

DNA profile = Non-matching
match? POI
* Full profile

What will the DNA

profile look like? - Partial profile

» DNA mixture

& 4: DNA [ElzE45EAY 23 ( What would the DNA profile result look

like? ) [EF 2R @ AAFS

Summary of possible outcomes

Good quality Poor guality DNA DNA not No DNA profile or
DNA profile profile matching matching POI DNA profile of
matching POI POI sample donor

We can assign verbal terms to reflect expectations e.g. for sex
case scenario 2:

HIGH LOW VERY LOW VERY LOW

And / or we can assign personal probabilities to the verbal terms
Very High High Medium Low Very Low

0.99 0.8 0.5 0.1 0.01

Expectations for sex case scenario 2:
HIGH LOW VERY LOW VERY LOW
|
0.8 0.1 0.01 0.01 i
<

5:484% ( Summary of possible outcomes ) [&E]f 2 ¢

AAFS
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Rt - iR B ATE ZE B AR AR S R TRESEE—F
FRELLGRETHIRRE » ] 58 25 (18 B Y E i (propositions) » 5 FEVE{E R Z -
T SRR (Probabilities) 5z 4% Hll(Activity-Level) » HEIAESR A S > 54
R FERR A ©

- HEVETEERE - [DNA EFHIUEFRE ; STR Wars: The Rise of Sequencing

1B e (workshop)

W15-1 - STR Wars: Episode | - An Introduction (Cick here to submit questions)

" Welcomé tothe... .’

THE

. . WORKSHOP -

[DNA JEFPUEAE ) 4% FEREEIRSBUEN - B 2KE © AAFS

STR Wars: The Rise of Sequencing > B » ARS8 » 1
B4 A B2 R 22 4 {fi ] . Forenseq™ DNA Signature Preparation Kit 27 FEX45
HEAEER 2 NGS 73#f7 ~ Y-Z40 88 (Y-chromosome ) DNA 73#fr ~ AJFHRIEEH 6
ZWER R AYTENEAEAERES - A Y ENRRMER I EE EREE -

Bl E R NS F AR AR Y-chromosome DNA 2 34 fER] » 3
st i 2/Ts Y-chromosome DNA w] 73l —{# & (7 PR ER 520 (1)Y-STRs:
LAIMAHEE (Paternal Lineage identification) (BIATMERZES) ~ F Bk
i E SOREKBRIRIEE © (2) Y-SNPs: SCRIM&HEE M X Al IetR#EE - 8
Y-SNPs sy fr{ly B S RGIME - Rt - RV EFHKEFETERF

MPS(Massively Parallel Sequencing)5347 859 Y-SNPs fz 640 Y-haplogroups » ilfi
12



A MR N E R RS - S5 REUR R B G 7017 Z DNA JRE Ry 250 pg(

6) » i FFHE— U (L RS 4T Y-haplogroups  ([&] 7) KetH&&RA (% -

Forensic Validation Y-SNP MPS-Tool &
Sensitivity testing

Summary of sensitivity testing results.

Sample DNA input [pg] Aligned reads Called Y-SNPs  Y-SNPs below read threshold  Y-SNPs dropped out Y haplogroup assigned

DNAA 1000 197,229 818 35 o Elblalal
500 233,536 833 21 0 Elblalal
250 232,040 826 22 U] Elblalal
100 113,082 751 88 11 Elblalal
50 161,805 669 83 9 Elblalal
25 98,878 443 42 369 Ekblalal
10 24,477 186 110 559 Elblal™
1 52 65 740 AlbT
DNAB 1000 836 23 ] Rlblala2ala2clalalala
500 845 14 o Rlblala2ala2clalalala
250 302,485 850 8 0 RilblalaZala2clalalala
100 191,855 756 74 25 Riblala2ala2clalalala
50 57,579 567 134 155 Rlblala2ala2clala
25 45424 373 72 410 Rlblala2ala2cla
10 28322 236 69 553 Rilblala2ala
1 11,654 25 51 783 Riblala2

Ralf... & Kayser Forensic Sci Int Genet 2019

[& 6: Y-SNP MPS 5% ( Forensic Validation Y-SNP MPS-Tool ) [EF 7 : AAFS

Clean Tree Software AmpliSeq Y-SNP Ana

¢h ~ pos - marker_nan ~ haplogroup ~ mutatic~ a ~ d - rea - call_pe ~ called_ba - sta.T
chrY 2710154 P305 AL-T A->G A G 12 100 G D
chry 4898665 V171 Al-T C->G c G 235 996G D
chrY 21866840 M42 BT AT AT 179 00T D
é chry 23244049 M9379 BT G->C G C 167 100 C D
Q chry 6932831 L413 BT G->A G A 171 100 A D
%D chry 14813991 M168 cT C->T c T 182 100 T D
o chrY 22744345 M294 cT CT c [T 239 00T D
ﬁ chrY 15591537 M203 DE G->C G C 73 100 C D
o chrY 21717208 M14S DE C->T cC T 100 wo0T D
E chry 14497207 P29 E A->C A C 172 100 C D
o} chry 21778998 M36 E C->G c 6 126 99 G D
8 chrY 2663943 M40 E C->T c |T 96 00T D
£ chrY 6631743 MS5382 E C->A c A 145 100 & D
e chry 21083420 P147 E1l T->A T A 227 93 A D
£ chry 14060308 P179 Elbl A->C A C 174 98 C D
k\) chry 21610831 P2 Elbl G->A G A 150 99 A D
> chrY 14140277 CTS1378 Elbl™ T->C T |C 157 99 C D
chry 6818291 V38 Elbla C>T cCT 101 00T D
chry 14197977 P183 Elblal G->A G A 121 99 A D
chry 21612167 P1 Elblal G->A G A 203 98 A D
chrY 14096577 M2 Elblal® A->G A G 149 986 o
v chry 14850341 M180 Elblalal T->C T C Kl 100 C D

Ralf... & Kayser Forensic Sci Int Genet 2019

& 7: Y-SNPs 4347 ( Y-SNPs Analysis ) [&F 2K © AAFS
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FHAh
FEf 54 - Ao AT 17 Yfiler Y-STRs & 13 RM Y-STRs  ( Rapidly Mutating Y-

-

T FE R BRI 5t 65 (E4HEE - 7800 {E~ B AR AHY

STRs )([& 8) 1Z #7385 New RM Y-STR & FLR i 2 ZEE A 5174 107 (

9) > RACHTHE— B MERIHYE R RN B E IR 2B - DU BhHIET S 200
TEHLE SRR ST -

RM Y-STRs Improve Male Lineage Differenti&

~7,800 unrelated males from 65 global populations

17 Yfiler Y-STRs 13 RMY-STRs

Ballantyne ... & Kayser Hum Mutat 2014

8: Y-STRs M4~ 75 ( Y-STRs Male Lineage Different ) [&F 25 © AAFS

0.09

0.08 +

007 ~+

0.06 +

o
o
o

Mutation rate
o o
8 2

0.02 +

0.01 +

Identification of New RM Y-STRs &

I old RMs
102 | 10°

QA UMNLO Mo RN DN QBN A MN OO ETNMOOOON ST O ® O CWRMAHL o N®L O o3
B A NNGERAE R e N e REs~gRIZRnE" ARV RRANROSNE3Y
P20 @ 183 " ARRLE BIBINIE T IE T A EES 0@ E Ima T na
£a £ £ oo 3¢ SEVSL £929900 2 285 2F 23 F238 2
) Lot & obzd %5 =Zoafad osdobdzZ g 2o & S & 2y =

a - g 3 it

Ralf ... & Kayser, Hum Mutat 2020

.|
9: ¥t RM Y-STRs ##% (Identification of New RM Y-STRs) [& 5 2KJE : AAFS



Vd ~ bETErEREERE ¢ [Criminalistics Oral 1] - [MEMBEEYIOHT ;

A Metabolomic Analysis for the Discovery of the Age of a Bloodstain

Marker

B4 - A Metabolomic Analysis for the Discovery of the Age of a Bloodstain Marker (Ciick here to submit questions)

1. Introduction

Bloodsmins“,gc Time clapsed since
oW O blood deposition
gf
. El .
=8 - =
~'>ii' :
- \ .- .

..
-
Factors- influenci changes

- can be used as
eful information for
_reconstruction of
the crime scene

* Variability of blood composition
* Environmental factor
* Substrate properties

MBRBE ) 31T | 4R BB B IR BUEN - [BF 20K © AAFS

TSR 20 Bz EE 2 IRiess  HrP EREFE AR EEA
AR MURCR IR AR TP BBREE - PR 200 BB - & 28 X - ik
L R R HERFAE [E] — [EE R - FE HROH AT B s 8 o A i 0 2R A EE )
BB - WETRECZEER > 7RI EHE O R F TR F 14K 5521
RIEE 28 K o SIS IREUR - 48LF 5T NS EABEER - FORK
57 REEFAMLL > WARFFIRIAREEE > H25 0 KA 14 K~ 565 21 KA 28
RAPEEABEERE - 5 7 KRNI 14 K~ 55 21 REEE 28 RAfEEEGAL
HABELAR R AEYIE LR R inm e - HEAWESREL
e o AL > B&WPFE AR E AT IR () > HETEIREE m] e L SR R fd Rt

([E 10 Kl 11) -

15



Blood collection -
=
n=20 N Raw data
TR T \
n;:‘:e male  femate WA . | Data processing |
old .
young  young u
(K ) e E ]
Temperature : 23.5 £ 0.8 °C . . Statistical analysis
‘ Relative humidity : 61.0 £ 6.1% * extraction 7
o - . Database matching
. v -
I = Discovery of the
e . metabolite marker
‘ | LCMSMS analysis with 5 107 bloodstain age o
L - | - Agilent 6546 Q-TOF n

10: Eha A neE - &5 2R © AAFS

i Sparse partial least squares discriminant analysis(sPLS-DA)
Q sPLS-DA = MFs ituting the first p that contributed the most to the distinction
§ between day conditions were listed.

Figure 2. sPLS-DA of each day combination

The average error rate of the SPLS-DA was 2.5% in 7 combinations, but the average error rate of [ :Dry0 QN :Day? [N : Dey 14

3 combinations consisting of days after day 14 ow of 10 combinations was S :Doy21 [N : Dey 28
4014.08% (meanzstandard deviation).
= - - e
rn 3
R
h ‘ ! :
8 R () i < i i
R |1 8 A Il % AEAE §
%o : i i it |
ol S H
k3
e
3 = =
o DT DT 14 o e b
| & ! = - E
Qe ° - P
o0 ' .
I § | ! IS ¢
o ‘ H ] . : 2
Conpem 125 Dorenburis [N D7D

11: HEREER - [EF2KH © AAFS

FH - WETEEEESE - [Criminalistics Oral 111 | - VeriFiler S5 2 #E3Y ;
A Validation Study of Applied Biosystems™ VeriFiler™ Plus Polymerase

Chain Reaction (PCR) Amplification Kit

A Validation Study
of Applied
Biosystems™
VeriFiler™ Plus PCR
Amplification Kit

Jessica M. Esparza, Ph.D.
DNA Technical Leader

North Louisiana Criminalistics Laboratory

[VeriFiler A2 50 4R EERE B IRSBE)L - 87 4K © AAFS
16



bt FePRaT PCR S S (Amplification kit) Z P97 - BLFEAH A

‘B PEHIFEEC (internal quality control markers) - FJ/ A5 B PCR 8% ~ Mo in
G L SE S AL - i L EA %20 PCR A= Byt &RE
T BE2017F 1 A 1 HAILE > 2F 6 {E PCR HAZ BA N EL mE e
L BAA 1 (EEEIESERERL - Applied Biosystems (ABL) /Y F]EEHY
VeriFiler Plus PCR #EHEEA /218 6 8 dye » MY 23 {EfGLEHE STR
fir®h o BE Y Efe B — (A /GRRAEESS (Y indel) » DLRCHERIEH
(amelogenin ) » Ml & A W {EFZEHIEEEC (IQCS A1 IQCL - [& 12)- IQCS A1 IQCL

M EERHT DNA F B —{E2/ N FER—EZ R T8 T8k mE
IRFOR » S PCR BRI Kk dnnE » ARA VeriFiler HERCT /A2 UE

13 F7I

» 6-dye STR multiplex assay
» Includes expanded CODIS core loci
» Amplifies

» 23 autosomal STR loci

» 1 insertion/deletion marker on the Y
VFP PCR chromosome
Amplification > Amelogenin
K]t » 2 internal quality control markers
(1QCS/IQCL)

» Synthetic targets (low and high
molecular weight)

» Evaluates success of the amplification
» Indicates sample quality

12: VeriFiler f§41 - [&H 25 © AAFS

Methods used in Validation Study

» Three workflows

» Capillary Electrophoresis
» VAL (robotic, instrument 1)

» 10 pL Master Mix (9.6 pL Hi-Di™

» PC1 (robotic, instrument 2) Formamide + 0.4 pL GeneScan 600 LIZ
» PC2 (manual, instrument 1) » 1.0 pL PCR product/allelic ladder

» Genomic DNA » Injected at 1.2 kV for 7 seconds
» Male (1223 and 1224) > \3/5400 Series Data Collection Software

» Female (1230)
» Quantification
» Quantifiler Trio
» 7500 Real-Time PCR System
> U}D}Real-Time PCR Analysis Software

» Data Analysis
» GeneMapper ID-X Software v1.6
» Microsoft Office Excel 2010

» Amplification

» DNA 007 positive control [Thermal cycling conditions
Initial Final Final
> Tar]g?)tu 0. esrng input DNAin 17.5 pL Fialibation First Stage (2 cycles) Second Stage (27 cycles) Extension || Hold
Anneal/ Anneal/
» 5.0 pL Reaction Mix + 2.5 pL Primer Hold Denature Extend Denature Extend Hold Hold
Mix => 25 pL Total Volume 95°C,1min  96°C, 10sec  62°C,90sec 96°C,10sec 59°C,90sec 60°C,5min 4°C

13: VeriFiler BEXY 775 AE © AR - AAFS
17
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EERGE R - &5 VeriFiler AR @ AVAURE ~ mIFEME R IERENE - Il
B S 2 PCR s B A LEEE - 455883 VeriFiler A& A58 —2!
B ERGER - HEAMERYEREN - WA TR EESE - BAEE
B Re P agsil—£E PCR (R (artifacts) {HiIEE VeriFiler sAR 2 ATEE
48T JFE=Z 1= 3500 series data collection v4 #XES 34T bug ATEEL » BIEERZSHE

M- 4 B GBE
LA o

7

TS EEESE © [Criminalistics Oral 1] - Touch $4 ¥ Ei3%f% DNA
(Touch DNA) 7 &R 711 K JFFEME ; “Touch Microbiome” vs. “Touch DNA”:
Exploring Potentials and Limitations Toward Forensic Personal

Identification

FA Northumbria Jg
University )

NEWCASTLE

Mg o ,;:;;:f,73rd Annual AAFS Scientific Meeting
e February 15t-19th, 2021

“Touch Microbiome” vs “Touch DNA”:
Exploring Potentials and Limitations
Towards Forensic Personal

§ ooy Identification
UNIVERSITA : PSSt ——
psonerun QPSP gilde Unmsm
DI TORINO Consigho Nazioncle dele Ricerche ‘),O'/‘ ‘\\\\\é‘ D1 PADOVA Noemi Procopio, PhD

[Touch i 4=47181 Touch DNA 7 #5177 K J5 R ) &2 _EERIEHIRS B -
[l 5 A< - AAFS

TR R AR T TR G Z RS > A SR R R A
Bl % DNA (Touch DNA) AT » DUEET TN Bk - BPMITEILIER S AR
PRSI A AT HAGSE Y e B - DIPRS00 K DNA #YAE KRS IE T -
PEY) AT B Ry A RE 2RSS - (B B Adh = ZEHER AR 25 B - NI

18



% T AAENE R EAHIRS - sx b Fel e 11 iz stE > ma A EMA R
TR HEHES A A EEEER - HAHR ST U40E 14 Fror -

Sampling ¢

. —r — . . . s et
11 volunteers aged 20 - 70 years el T S

E ‘w3 - e lwa tem -
pre—
.
B T TS I
=
o e~ - m ow o= -
o
= Living in Italy for at least 3 generations D mocem w m m om ow o

* Bein good health condition

* Have NOT taken antibiotics or antifungals W
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STR profiles — “Touch DNA”

* 5/22 samples allowed for the extraction of a complete (or partially
complete) STR profile

* Allelic dropouts observed for 2 lociin sample “M glass” — profile
considered “complete” could show some homozygous loci that in the
reality are heterozygous but that lost an allele

m Quantification Number of loci

D (glass) 21.2ng/uL 12/16

H (skin) 8 ng/uL 16/16

L (glass) 4.5 ng/uL 16/16

M (skin) 7.9 ng/uL 16/16 same
M (glass) 6.7 ng/uL 16/16 individual

15: Touch DNA JEE45HR 2 STR iRtHE - B 4K © AAFS

“Touch microbiome”

* 2/22 samples did not give a sufficient number of NGS reads —> excluded
from the subsequent analysis together with their counterparts —> 18
samples (9 donors) were kept

* Excluded taxa present only on glass and not on skin, for each sample
(environmental contamination)

Samples Quantification skin | Quantification glass | Number of taxa from glass

A 6.4 ng/uL 5.9 ng/uL 922

B 2.9 ng/uL 6.4 ng/uL 85

3.8 ng/uL 5.5 ng/uL 42

F 3.4ng/uL 5 ng/uL 53

* G 6.1 ng/ul S3ng/l 40
H 3.9 ng/uL 5.4 ng/uL 99

| 23 ng/uL 5.4 ng/uL 11

L 6.2 ng/uL 4.6 ng/ulL 63

6.9 ng/ul 4.6 ng/uL 89

16: Touch FAEPIIRHIFR - [E7 AR © AAFS
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The Study of Using Next-Generation Sequencing Technologies to Analyse Mixed DNA Pattern

Yung-Chun Lai!, Chu-Chun Hsu, Chia-Hung Huang, Man-Chen Chang, Chun-Yen Lin,

nstitute of Forensic Medicine, Ministry of Justice, No.123, Min’an St., Zhonghe Dist., New Taipei City 235,
Taiwan (R.O.C.)

In forensic science laboratories, capillary electrophoresis is currently employed to perform routine
analysis of STR fragments and DNA sequences. However, the technique has limited discrimination for
mixed forensic evidences. The DNA quantity of most forensic evidences is extremely small and the
mixing ratio is unknown. Therefore, it is difficult to identify trace component of DNA in mixed samples
by capillary electrophoresis. Next-Generation Sequencing can overcome the problem of excessively
large proportions of DNA in mixed samples by increasing the sequencing depth, and analyze SNP or
mitochondrial DNA sequence to assist in the study of DNA composition in mixed forensic evidences.

In this study, a total of 28 forensic cases were collected and analyzed through both capillary
electrophoresis and NGS including human STR, human mitochondrial HV1 and HV2 sequence, and
animal mitochondrial 12S rRNA, 16S rRNA, and Cyt b sequences. A comparison of the results obtained
through two methods was performed to validate the accuracy and reliability of NGS technologies.
Moreover, NGS technologies can further aid to identify the sources of two-person mixed samples.
Among the 15 DNA mixed samples were analyzed STRs and Y-STRs DNA patterns using above two
methods and four mixed samples were examined human mtDNA HV1 and HV2 sequence. In addition,
nine animal cases were analyzed, which included mtDNA 12S rRNA, 16S rRNA, and Cyt b sequences.

The results of this research are respectively stated as follows. Human STR part: the 15 cases were
analyzed by above two methods. The 15 cases can be correctly detected by capillary electrophoresis,
however, the 13 cases can be correctly detected by NGS. The detection rate of NGS was lower than
traditional capillary electrophoresis due to the low DNA quantity of two cases. The detection rate of STR
DNA of the remaining 13 cases of NGS was higher than traditional capillary electrophoresis. The study
found that increasing the sequencing depth or supplementing with SNP sites can assist in the judgment
of mixed samples. Human mtDNA part: NGS analysis of forensic mixed evidences of mitochondrial
DNA can break through the dilemma that capillary electrophoresis can only study the existence of two
kinds of bases in mixed samples, and it is not easy to quantity the ratio. Animal species identification
part: Capillary electrophoresis only detected five cases, and the remaining four cases were not detected.
The NGS technologies are more sensitive than capillary electrophoresis. Except for one case that was
not detected due to severe decomposition, the other eight cases were all detected mitochondrial DNA
sequences.

In conclusion, the NGS method still needs to invest a lot of manpower, material resources and time,
combined with molecular biology, forensic sciences and statistical analysis, to effectively use this huge
amount of information to help identify forensic evidences. It is hoped that in the future, we can continue
to refine NGS technologies and achieve a forensic energy that could not be achieved in the past.

Keywords:  Next-Generation Sequencing (NGS), Mixed DNA, Human identification,
Mitochondrial DNA
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Introduction

The Illumina Miseq instrument is the most popular sequencing platform nowadays.
Its feature is to provide multiple strand DNA sequences information, which can be used
to identify the DNA source [1]. Therefore, NGS technology is suitable for DNA
mixtures analysis. Traditional capillary electrophoresis method can not analyze the
differences of STR DNA with the same length. If the length of sequence is the same,
it will be identified as same pattern. In addition, capillary electrophoresis method
cannot distinguish mixed mitochondrial DNA sequences. This problem of DNA mixture
is the current challenges for forensic DNA identification.
Because the results of traditional capillary electrophoresis (CE) analysis cannot be
quantified, samples with lower DNA concentrations are difficult to detect. However,
NGS technology can be use for analyzing multiple DNA to identify the source of
mixtures with lower DNA concentration. The results can aid to distinguish the mixture
DNA samples with 2 or 3 sources [2]. This study used the Illumina Miseq sequencing
platform to analyze the STR and mtDNA of 15 two-persons mixture samples. The
results of STR and mtDNA will be compared with the traditional capillary
electrophoresis and NGS technology.

Materials and Methods

Forensic samples

A total of 15 samples were collected: ten Vaginal swab samples (VS1-VS10), two Nail
exogenous samples (NA1 and NA2), one anal swab sample (AS1), one bone samples
(B1) and one teeth sample (T1).

STR analysis with capillary electrophoresis

For each sample,Ing DNA were amplified with AmpF{STR Identifiler Kit &
AmpFlSTR Yfiler Kit. The PCR products were analyzed with Applied Biosystems
3500xL Genetic Analyzer and GeneMapper ID-X software for STR pattern.

STR analysis with NGS

For each sample,Ing DNA were inputted for NGS analysis. The steps of NGS

experiment for library preparation are including amplify, tag targets, enrich Targets,
purify libraries, and normalize libraries. Then the libraries are utilized by ForenSeq™
DNA Signature Prep kit and sequenced by Illumina Miseq Platform .

mtDNA sequencing with capillary electrophoresis

For each sample, HV-1 and HV-2 region were amplified with primers L15997, H16401,
L29, and H408. 1 ng template DNA was inputted for each region. The PCR products
were purified with Genemark PCR Clean Up Kit and subjected to cycle sequencing

with the above-mentioned primers. The PCR products were sequenced in both

directions with BigDye Terminator v3.1 Cycle Sequencing Kit. The results were
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analyzed with SeqScape v2.6 and compared with the Revised Cambridge Reference
Sequence (rCRS).

mtDNA sequencing with NGS

The whole genome of mtDNA was amplified with Long range PCR method. The PCR
product were dealed with Nextera DNA Flex Library Prep Kit for library preparation

(for each sample,100 ng template DNA). The steps of libary preparation are including
tagment DNA, post-tagmentation, PCR, and library cleanup. Then, the DNA quality

was checked and sequenced by Illumina Miseq Platform.

Results

The results of STR analysis

The results of 15 samples show that the NGS provides more excellent data than CE,
except two samples (AS1 and NA1) with low amount of DNA (<Ing) for NGS
analysis (Figurel).The results of sexual sample VSI indicates that both CE and NGS
could detect the complete 15 genotypes (Tablel). In addition, we calculate the DNA

percentage of victim and suspect of VS1 sample, and indicated the proportions of
Contributor 1 and Contributor 2 were 45.1% and 54.9%, respectively.
The results of mtDNA

Capillary electrophoresis and NGS were used to analyze the Nail exogenous sample

(NALT). The result of capillary electrophoresis show only two types of base was found
that 16183 position. However, there were 11 positions with 2 types of base from the
results of NGS, such as positions 146, 150 and 152 (Figure 2). In addition, the vaginal
swab (VS1) analyzed by capillary electrophoresis was found only 2 kinds of base in 6
positions, whilel1 positions was shown by NGS analysis(Table 2).

Autosomal STR Accuracy Count (%)

100
90
80
70
60
50
40
30
20
10

0

AS1 | B1 | NA1 | NA2 | T1 | VS1 | VS2 | V53 | VS4 | VS5 | VS6 | VS7 | VS8 | V59 | Vs10
W |dentifiler CE | 100 | 93 | 60 | 100 | 100 | 100 | 40 | 93 | 80 | 27 | 67 | 100 | 47 | 53 | 67

BNGSForenSeq| 40 | 93 | 33 | 100 [ 100 | 100 | 93 | 100 | 100 | 73 | 73 | 100 | 93 | 87 | 73

Figure 1: The comparison the STR result of CE and NGS
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Table 1: The STR results of sample (VS1) using Next-Generation Sequencing

Technologies.
Sample VS1 Vaginal swab NAI Nail exogenous DNA
) ) (DNAinput; reads) (DNAinput; reads)
Contributor 1 | Contributor 2
Victi S t
STR loc] (Victim) (Suspect) Identifiler CE | NGS ForenSeq Identifiler CE NGS ForenSeq
(1ng) (0.5nz:1,103,826)]  (0.30ng) (<0.05 ng:99,384)
D8S1179 14,16 10,11 10,11,14,16 10,11,14,16 10,11,14 10,11,14
D21S11 30,322 30,31 3031,322 3031,322 30,331,322 30,31,32.2
D7S820 10,12 8,11 8,10,11,12 8,10,11,12 8,10,11 8,11
CSF1PO 10,13 11 10,11,13 10,11,13 10,11 1l
D3S1358 15,17 15,16 15,16,17 15,16,17 15,16,17 15,16
THO1 7.9 9 7.9 7.9 9 7.9
DI138317 8,11 8,10 8,10,11 8,10,11 8,10,11 8,10
D168539 9,11 12 9,11,12 9,11,12 9.11,12 12
D2S1338 19,20 18,19 18,19,20 18,19,20 18,19.20 18,1920
D198433 13,15 15,15.2 13,15,15.2 13,15,15.2 13,15,15.2 13,15,15.2
VWA 18,19 14,16 14,16,18,19 14,16,18,19 14,16,19 16
TPOX 8,11 8 8,11 8,11 8 8
D18S51 12,15 13,16 12,13,15,16 12,13,15,16 12,13,15,16 13,15,16
D5S818 10,11 9,10 9,10,11 9,10,11 9,10,11 9
FGA 2223 21.2,24 212222324 212222324 AL OI 2] 21.2,22.2324
Amelogenin X X XY XY XY XY XY
(@) (b)__= 1 _ L
[ ] 3] Fr——T—
ilimim| =l |
: 120 127 e T T AR o AR e e e T e
s 1m1= T ccvoceclele s vlelelflr vy Rov T
W G G I G Gl 183 | K G W Y | B | | M W ¥ S W I
/\M‘\ T C C T G C C T Cc A T T C |c A T T A T T
. G Y S GG | 0¥ | MG S W Y | B | e e Y A S I
T rrererer|vlemam e e Ay ey
/\/\/\f\/\l T Cc C T G C=C T Cc A T T C |cC A T T A T T
e e e R e R e e e
recyeselile s rli e ayay
Figure 2: The mtDNAresultofnail v € € » ¢« € c|rle = s|sfec|el» v v = ¥ 7*
. T [~ C T G C C T C A T T C |C A T T A T T
exogenous mixtures sample by WIS W A GO G | (3 | K G | W | B | 1 | B T N e s TRy
: . T e o e B B ] T e S
capillary electrophoresis(a) and TG G TG G G| B A= w|=ca | cla—r—ra—Ty
Next-Generation Sequencing T ¢c ¢c v acc|r|]€e 2 ¥l Eleja ¥ ¥ & ¥ ¥
: TGN CE TG G O | | FCEAE T | 1Y | Ca | (G R s Y T N T
TeChnOIOQIeS(b) T C C ¥ < C C T [~ LY ¥ ¥ C T A T T A ¥ T
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Table 2: The comparison of mtDNA result of nail exogenous and suspect of mixtures
sample by CE and NGS.

\___
“~._ Position

146 150 152 249 16148 16183 16189 162356 16298 16327 16362

Analysis 1nrtl;.¢;(f"\__

Y 2

Contribulor2 T T c A T c c T T c c
(Suspect)

NAI-CE T T C A T AC C T T C C

NA1-NGS . . . . - . S . .
(i) CT(595) | CT(595) | CT (95:5) | DelA (496) | T (23:77) | AC (2971) | CT (6333) | C:T (22:78) | CT (16:84) | CT (88:12) | C:T (89:11)
ratio

VSI-CE T T C/T Del CT AC CT C C T T

VSI-NGS Del:A

C:T (74:26) | C:T (75:25) | C:T (22:76)

CT(92:8) | AC(94:6) | CT(793) | C:T (928) | C:T (86:14) | C:T (14:84) | C:T (1683
(ati (1426) ©928) | AC(9486) | CT(793) | GT(928) | CT (86:14) | C:T (1484) | CT (1683)

Discussions

STR analysis

The establishment of NGS technology for analyzing mixture specimens can improve
the defects of capillary electrophoresis. In real cases, most of forensic evidences are in
trace amounts. If we can use NGS technology for sequencing, we can obtain different
genomic information at the same time , such as: 27 Autosomal STRs, 24 Y-STRs, 7 X-
STRs and 94 SNPs.

In sexual case, suspect was the minor contributor of mixed sample and cannot be
distinguished with the major contributor. Traditional capillary electrophoresis may
cause pull-up due to the high amount of input DNA. However, if the NGS technology
is used for analysis, it will be able to overcome the problems as mentioned above. NGS
can input higher DNA amounts and increase the sequencing depth and reads of the
minor contributor. Therefore, it can improve the accuracy of STR pattern of the minor
contributor to solve the problems of mixture samples.

mtDNA

Heteroplasmy is often presence in mitochondrial DNA. It is difficult to distinguish
heteroplasmy from mixture with two persons. There are three steps for identification of
mixture of mtDNA. Firstly, we will check the result of STR analysis by NGS to
confirm it is single source or not. If STR result is mixture samples, we will further
analyze the mtDNA using NGS technology. So that, we can found the different base
position and its mixing ratio. Finally, we can compare mtDNA sequences between
suspect and victim to assist to identify the mixture mtDNA of forensic evidences.

Conclusions

NGS techniques can analysis mixture and overcome the problems of traditional
capillary electrophoresis. Most evidences which were collected from forensic cases are
trace samples. NGS can obtain more information such as 27 Autosomal STRs, 24 Y-
STRs, 7 X-STRs, and 94 SNPs in one experiment than capillary electrophoresis. The
NGS technology also can sequence of HV1 and HV2 regions of the mixture specimens.
Compared with traditional capillary electrophoresis and NGS sequencing, the NGS
technology can further confirm the composition ratio of mixture source . In summary,
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this study establishes a method for analyzing mixed DNA specimens of forensic
samples, and hopes that it can effectively solve problems of forensic mixture samples.
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B44  The Study of Using Next Generation Sequencing (NGS) Technologies to Analyze Mixed DNA Patterns

Yungchun Lai*, New Taipei City, TAIWAN, REPUBLIC OF CHINA

Learning Overview: The goal of this pi ion is to analyze the DNA mi results obtained through capillary el ph is and NGS.

Impact on the Forensic Sci C ity: This p ion will impact the forensic science community by informing attendees of the DNA
mixture results using NGS.

P . . 1ah

In science ies, capillary el phoresis is ly employed to perform routine analysis of Short Tandem Repeat (STR) fragments
and DNA sequences. However, the technique has limited discrimination for mixed forensic evidences. The DNA quantity of most forensic evidence is
cxln:mcly small, and the mixing ratio is unknown. Therefore, it is difficult to identify trace components of DNA 1 in mixed samplcs by capillary

phoresis. NGS can the problem of ively large proportions of DNA in mixed samples by 1 g the seq g depth, and

can analyze Single Nucleotide Pol r“ (SNP) or mi hondrial DNA seq) to assist in the study of DNA position in mixed f
evidence.

In this study, a total of 28 forensic cases were collected and analyzed through both capillary ¢l phoresis and NGS, including human STR, human
mitochondrial HV1 and HV2 sequence, and animal mitochondrial 128 rRNA, 16S rRNA, and Cyl b sequences. A comparison of the results obtained
through two methods was performed to validate the accuracy and reliability of NGS tech , NGS technologies can further aid to
identify the sources of two-person mixed samples. Among the 15 DNA mixed samples nnalyzcd were STR and Y-chromosomal Short Tandem Repeat
(Y-STR) DNA patterns using the above two methods, and four mixed samples were examined of human mtDNA HV 1 and HV2 sequence. In addition,
nine animal cases were analyzed, which included mtDNA 128 rRNA, 16S rRNA, and Cyt b sequences.

The results of this research are respectively stated as follows. Human STR: the 15 cases were analyzed by the above two methods. The 15 cases can be
correctly detected by capillary cloctmphonsls however, 13 cases can be correctly detected by NGS. The detection rate of NGS was lower than

ditional capillary cl ph due to the low DNA quantity of two cases. The detection rate of STR DNA of the remaining 13 cases of NGS was
higher than traditional capillary clectrophoresis. The study found that i g the seq g depth or suppl ing with SNP sites can assist in
the judgment of mixed samples. Human mtDNA: NGS analysis of forensic mixcd evidences of mitochondrial DNA can break through the dilemma
that capillary clectrophoresis can only study the existence of two kinds of bases in mixed samples, and it is not casy to quantify the ratio. Animal
species identification: Capillary clectrophoresis only detected five cases, and the remaining four cases were not detected. The NGS technologies are
more sensitive lhun cuplllury clectrophoresis. Except for one case that was not detected due to severe decomposition, the other eight cases were all

| DNA seq
ln conclusion, lhc N(nS method still needs to invest a lot of p , material and time, bined with molecular biology, f
and | analysis to effectively use this huge amount of information to help identify forensic evidences. It is hoped that in the future we

can continue to refine NGS technologies and achicve a forensic energy that could not be achieved in the past.

NGS, DNA Mixtures, DNA Analysis

AP hasm S CE AR L 23R - 87 AR © AAFS

30



Poster agenda

POSTER # 105 POSTER # 106 OSTER 7 POSTER # 108

T e

. s et e ke e Y

T

Wl

The Study of Using Next-Generation Sequencing Technologies to Analyse Mixed DNA Pattern . 1 was having lswses .1\,\;«”:”‘.'“|m the poster
well. Instea lected the print function
Yung Chun Lai*; Chu-Chun Hsu; Chia-Hung Huang; Man-Chen Chang; Chn-Yen Lin ¢ and saved the file s a PDF. Hope this helps )
Institute of Forensic Medicine, Ministry of Justice, Taiwan (R.0.C.)

INTRODUCTION St O M 8 1 was able to open a PDF of the poster with

the download function In this window.

HI, I'm very Interested In seeing this poster

l L but am also having viewing issues. Please
DOBCUSSION direct message me when the Issue |

resolved, Thank you!

MATERIALS AND METHOOS

There's a link In the error message that ends
in *pdff*. If | copy that link and remove th
extra "f" | can view the pdf in my brow

sing for me as
CONCLUSIONS. )

RESULTS Your poster pdf file & 0 be mis
When | click on th
ACKNOWLEDGEMENTS ink, 1t 1

REFERENCES

The Study of Using Next-Generation Sequencing Technologies to Analyse Mixed DNA Pattern

Yung-Chun Lai*; Chu-Chun Hsu; Chia-Hung Huang; Man-Chen Chang; Chun-Yen Lin
Institute of Forensic Medicine, Ministry of Justice, Taiwan (R.0.C.)

INTRODUCTION

Autosomal STR Accuracy Count 3]

o o

o e B - s s s 2 s o s 2o s e T
i el DA i v e it e o vt L, {2 ey il om | om | | ome | ae| | e | ee | ee | ee
o lnked "““”“’" "4‘ o NGS techroiugy :smoelunl e wslysie. 7o v it -
The CAR iy ol 1mu..,-,,,uwn«mwm:u\ o e e g1 W i eng ofsécuerce i 7 A i 7 0
e YTt 5 S e e Sy S s St
e G T e L L el i n S z = I
s . et
e e SR T T B T T
o : T e e BT P B B = [
A s S ] " -
Eentg st o srohae e 15 3r3 EONA o 1ok pe.«rls'nl(lmc.:m;k | scam caoncaem] 0 [ swe | sesen [ caes [ cases [orims formss fcame
e 2 :
MATERIALS AND METHODS DISCUSSION

.r«.:» o o, s et of [ossicznsice
i) m.m e 15 sawss e clud S st s VSTV, W o et
.m,k At 2

61 NGS e i i
el e, el o

il I
hora. e oon oo Pt ,.mw e 2t o
72 V.5 e £ 3-BIRa 3 14 S
S
sl ilar closturesio way saae gul o5 oo e b
o e e b srse Ll e b
o e prnee 2> mertored atess N0 s apu Nt SR s erd neess
mrt ceemagar | PEASE. o g oy

i The sieps o NGS experrier

ity

ey
e b i I e, 0 e .
rm .1,, ke s Uhce by S OV SOV AP 4 osuro S i o

midure Wit s pesso
8l e e mm.,«.rv,m} e
1 v A -egian v ST i e L1S9AT, FIGED", 199 o kadd | 1 e sapcs o wll ey

ol ol e T PO el e e it G P

K o e se TR el e

e senoee 1 oot i ey Tt 551 e SoIOREIG K T s s

DA st i NG CONCLUSIONS

The wfioe geveire o0 D, avs srifed il Lova tavas PO i o, e

doued ot edorn wnmumrwmm Kuwuusmwl‘u sl sty 63 s = Hos tes o %% mitrs s ovaece T provke o Uadscas eophery
S nstg ogrees ey Crten

R e o ot 4 = o Suicatra s Vi 1 X STFe o

e sves . Sonpsrel il rdlon oty eeii)
i

RESULTS

s
o a7 WA A ApenmEn, of e

- 7 e sy
S e T NS SR AT o el s oS SO FARE AT
et L s ot e ke 1 ity T
A adtier, we. m u»tr- ln DV« mwa}l M e rv kfl SUSHHE Cf g 6rd relaed e £ £ ACKNOWLEDGENIENTS
e oo 7 3 A T ey [ H H : ¢ e eyt ST
St it 1 VS v o e o e e ) T {
o 5103 g one 2 e s et REFERENCES
i vt e mr@ 1 Foakcte win 2 bown of 035 e rste STHOS, B a8 pasor 18, 150 T o H £
idenves ILie u;q 3 il O 7 skt S H H
wmw e N 0o oo st 1 i e Bt Pt v e N R3] et 2 2 3 s 5, 5201593 1
3 SRR e s v, o

ot
T G 1. 154

ENS I BE OIS2E

F AE © AAFS

31



= KEEFHERAE

"; AMERICAN ACADEMY OF FORENSIC SCIENCES
o=

04 33

Hours Minutes

Register Now

2021AAFS &3 L EakbaanfEl 71 9%2 4 /J\EH 33 ﬁ &5 A - AAFS

>

L

!\\“\\\\“\\\\\“\\\F:-‘

m

£l

TEETELUETERIS S sl

2021AAFS a8 e AL - Bl A ACF ¢ AAFS
=== T S

PURSING JUSTICE WELCOME MESSAGE
THROUGH FROM

ml 13 ' P |FOQENS\C Illniversil!%

77 T :
(-~ - o N = 3
= s ? == 8
= % i
https://aafs fairs.com/en/hall#

Gk AHE (Lobby) - [E 7 A © AAFS

32



n

[ Lobby ‘ B exhibitHall | 3= Auditorium | [F) PosterHall | BB HHRRCPosters | gl VirtualBriefcase | ¢ Lounge | @ InfoDesk | [Ej Chat Gamifications | (# Survey | Q KeywordSearch

d —
™
)

-

J2 & BE (Exhibit Hall) - [& F 25 © AAFS

- L

all AT A »
m) ° [B7 A - AAFS

FEE(Auditori

¢ o) 00 > ’ e -
<

@z ()

&
2

R

RS = (Lounge) ° &5 4K © AAFS

33



[ Lobby | [ ExhibitHall uditorium | [F) Poster Hall HHRRCPosters | g4 Virtual Briefcase ‘ € Lounge | € InfoDesk | [Bj Chat | Gamifications = (2 Survey = Q KeywordSearch

ot i
uestion Pk .
Cick here ' 1 = Click here.

! Moderator
Questions

8T

AAFS EJERSHE - [B 24K © AAFS

X 1 AN 2 MY
e ]
g FORENSIC SCIENCES

Direct Messages - ®@Technical Assistance? Booth Reps Online
AAFS Wairkshaps are accessed through the VFairs Auditorium from the Lobby. Hand.

Joined Chatreoms = AAFS Rep Debbie Crackett

AAFS Membership Questions See Old Messages AAFS Rep Donna Grogan
0 NicheVision Rep Luigi Armogida: February 15, 9:11 pm
Technical Assistance? m Morning - ianted to confirm that at 9am E

now - b dp he pptn Fs whi same email but di
AAFS pwd does not work on the conference s a that helps Sondra

AAFS Rep Sondra Doalittle
be active - Just can view th

AAFS Rep Sanya Bynoe
Exhibitor & Gamification/Leaderboard

Questions Angela Mitchell: February 15, 8:13 pm

Q

Amber McManus

Will workshop content

be avallable OnDemand after today?
Speaker Questions I
Jennifer Summers: February 15, 9:13 pm Bryan Davis

AAFS 2023 Seatle i can select my workshop and see the extracts but cant getinto the dass

CEOQ Alexander Griberman
John Osborn: February 15, 9:14 pm
Lounge Chatroo = Willthe w

®

orkshop page display links at &:00am CST2? Marketing Spedialist Jennifer Wagner

Moderator Questions AAFS Rep Sondra Doolittle: February 15, 3:14 pm Membership Coordinator Cherl Hunter

Tina Ross: February 15, 6:08 am

Reglstration Questions NicheVision Rep Robert Askew

00000 000
]

8am Central?
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Senior Product Manager, Dan Watsula
AAFS Membership Questions
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Technical Assistance?
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() AAFS Rep Debbie Crockett: February 15
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O AAFS Membership Questions ol

yes you will be able to view prerecorded sessions all AAFS Rep Donna Grogan

o Technical Assistance? 0 AAFS Rep Debbie Crockett: February 15, 9:36 pm AAFS Rep Sondra Doalittle
is not possible.
N AAFS Rep Sonya By
o Exhibitor & Gamification/Leaderboard Karen Campbell: February 15, 937 pm
Questions
fhankyou Amber Mchanus

Speaker Questions Angela Garvin: February 15, :39 pm rven
yan Davis

AAFS Rep Debbie Crockett: February 15,8:36 am
n 5pm (CST) tonight, Case break prerecorded, yes y

AAFS 2022 Seallle "
CFO e ribermar
will be able to view prerecorded CFO Alexander Griberma:

Marketing Specialist Jennifer Wagne

s I'm interested in

stions Thank You! I'm happy to hear that since many of the scientific sess

Modera

Membership Coordinator Cheryl Hunter

Q
Q
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Registration Questions m Gail Groy: February 15, 9:39 pm NicheVision Rep Robert Askew

o

that | can go through and

All Chatrooms - Sales Rep Joyce Zhou
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LR, and Bayes' Theorem (Click here lo submit questions)

Current DNA Interpretation Methods
Threshold-based Interpretation

This...
1. Random Man Not Excluded (CPI or CPE)

The proportion of a given population that would be
expected to be included as a potential contributor
to an observed DNA mixture,

A B

- Considers all possible genotype combinations Looks like

(pa + pb + pc)z

AA and BC - possible

4% FEFERETE (workshop) © [EIF ZE © AAFS

W10-5 - Casework Assessment and Interpretation Casework Assessment and Interpretation—Great Expectations (Ciick here to submit questions)

Given the case information: If the proposition was true:
What amount of DNA would | expect to be transferred? Peter Gill has stated that you cannot

What would | expect the DNA profile to look like? use DNA quantity to determine how a
stain was transferred. by Mary

Mr G digitally penetrated Ms B Mr G did not digitally penetrate Ms B but was

present in the same social environment
And as such, could never be proved

or disproved. That's pure opinion

Ce Vagina DNA rich Consit Transfer in social environment
digital penetration friction / force promotes involves many complex pathways involving

transfer, retention under nails, no hand washing many people. Transient - generally through skin This seems very subjective. It isn't
persistence good ~5 hrs contact or close proximity lfased on empirical data. by Mary Lou

High amount | Medium Low amount High amount | Medium Low amount
" " We can debate how much

of DNA of DNA - poor | of DNA of DNA- poor subjectivity we should be willing to
recovered — quality DNA recovered — quality DNA tolerate privately given the great
good quality profile or good quality profile or strides we're making In the adoption

NA orofil hone DNA profile Hione: of more objective methods like PG,

b but i the Interest of this
Matching POI Non matching POI Matching POI \ Non matching POI presentation, my concern is
transparency. How would the basis of

Single source DNA mixture Single source DNA mixture these opinions based on someone's
subjective case work experience
Full DNA | Major / Partial Complex | FullDNA | Major / Partial Complex ever be tranmitted to a defense
profile minor DNA DNA profile minor DNA DNA expent or defenise attorriey for

mixture profile mixture mixture profile mixture m
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POSTER # 17 POSTER # 18 POSTER # 19 POSTER # 20

A17 - Establishing Postcranial Sex A19 - The lliac Crest as a Skeletal A20 - Age Estimation in a South African
Estimation Criteria for Unidenti i i Indicator of Puberty and Guide to Sample of 224 Living Subjects Using the
Migrants at the United States-Mexico i i Subadult Sex Estimation Cameriere (Bo/Ca) and Tanner-
Border i

B63 - A Multivariate Statistical Approach B64 - The Biogeographic Origin and B65 - The Optimization of DNA 866 - One Swab, Two Uses: Rapid DNA
for Enhancing Ancestry Prediction From Genetic Characteristics of the Peopling of Extraction From Buccal Samples and Conventional DNA Testing
Microhaplotype Data Jeju Island Based on Lineage Markers Collected With the CollectEject™ Oral

Swab for High-Throughput Testing

Biogeographic origin and

genetic of

the peopling of Jeju Island
based on lineage

Global Forensic
and Justice Center

POSTER # 16

A3 - Sex Estimation of Skulls and Crania A14 - The Relationship of Enthesis Size to AA16 - A Pilot Study of Geomorphometric
From Colombia Using MorphoPASSE Muscle Size and Sexual Dimorphism in Estimatior Sex Estimation on the Pelvis
Program v1.0 the Cranium and Clavidle in New Zealand

and Thai Populations
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