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DNA methylation-based
body fluid identification

1. Body fluid typing in forensics

2. ldentification of body fluid-specific CpGs

3. A SNaPshot multiplex for body fluid identification

4. Examples of casework analysis
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= Can link sample donors with actual criminal acts
Type Forensic relevance
Blood Violence
Body fluids Semen Sexual assault
5 Sexual assault
Saliva e . . .
e.g. licking, kissing or inoffensive stain
Vaginal secretion  Sexual assault
Menstrual blood  Sexual assault or inoffensive alternative scenario to violence
Urine Confirmation of sampled area
Touch Skin Confirmation of sampled area
Brain Head injury
Organs
Heart, lung Chest injury
Kidney , liver Abdominal injury

Conventional Body Fluid Typing in Forensics

Naked eye / Alternative light source

Vaginal Menstrual

Saliva .
secretion blood

ACP Luminol SALIGAE Urea None is available !
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Sperm FOB
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Limitations of Conventional Body Fluid Typing

Chemical, catalytic, enzymatic and immunological tests
Low specificity

Lack of sensitivity

Sample destruction during body fluid test

Instability of biomolecules assayed

Incompatibility with downstream STR analysis

Carried out for only one body fluid at a time

Cannot be applied when only DNA extract remains in an old case

Different Tissues and Cells

Skin Cells Neuron of Brain

Neuggnal gene

LA [

Skeletal Muscle
Neurgpal gene

PP

Neuggnal gene

FULAPULAPT

Tubule Cell of the Kidney
Neuggnal gene

PP

Neuggnal gene
PP

Red Blood Cell Lung Cell

Neuggnal gene

FUAPUAPT
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How Specialization Achieved
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Epigenetic Variation Across Tissues
= DNA methylation profiles are specific to tissue and age

. Placenta
I Blood
] Other solid tissues

M Placenta
M Cervix
M Blood (infant)
B Head and Neck
H Blood (adult)
M Brain
W Small Intestine
M Lung

Pleura

Kidney
O Bladder

Unmethylated

Unsupervised clustering of average
beta values in normal human tissues.
Christensen et al. PLoS Genet (2009)00
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Tissue-Specific DNA Methylation of Somatic
Tissues from Human Autopsy Specimens

DNA methylation patterns were more consistent
between the same tissues from different people than
between different tissues from the same individual
PMI(Hrs] Race Age
African American

Hispanic|
Caucasian

Gender

Female,

Male
Diagnasis

breast cancer|

cirrohsis

diabetes

AIDS|

lung cancer|

Intra-tissue and intra-individual variability of DNA methylation. Two-way
hierarchical cluster analysis consistent with DNA methylation profiles of 11
organs from 6 individuals. Byun et al. Hum Mol Genet (2009)

Common Features of DNA Methylation Variation

1. Methylation Variable Position (MVP)
2. Variably Methylated Region (VMR)

3. Differentially Methylated Region (DMR)
= Imprinting-specific DMR (iDMR)
= Tissue-specific DMR (tDMR)
= Reprogramming-specific DMR (rDMR)
= Cancer-specific DMR (cDMR)

= Aging-specific DMR (aDMR)
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Tissue-Specific Differentially Methylated Region
(tDMR) for Forensic Application
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ORIGINAL ARTICLE

Potential forensic application of DNA methylation
profiling to body fluid identification

Hiwan Young Lee - Myung Jin Park - Ajin Choi -
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The Latest DNA Methylation-Based Body Fluid ID

SE1 SE2 BL1 BL3 VF1 VF2 SA1  MBi MB2
: Marker  lllumina ID Gene
m| Semen SE1  ¢g17610929 ACCN4
2 s & A A4 i & SE2  cg26763284  PLEC
BL1  cg06379435
s " ® n " u
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» u - -
“! Blood VF1  ¢g09765089
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Lee HY et al., Forensic Sci Int Genet (2016)
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Development of a Multiplex Assay for Body Fluid ID

1. ldentification of body fluid-specific CpGs
= Epigenome-wide technology, e.g. whole genome bisulfite sequencing, bisulfite
microarray, and enrichment methods

= Enormous data generated using illumina’ BeadChip array can be browsed and
downloaded from the public databases, such as NCBI GEO database

= 12semen, 12 blood, 12 saliva, 6 vaginal fluid, and g menstrual blood samples

= Candidate marker validation with targeted bisulfite sequencing, such as
pyrosequencing and methylation SNaPshot

2. Design of a multiplex assay
= Locus-specific analysis based on multiplex PCR of bisulfite-converted DNA
= Methylation SNaPshot has the same workflow used in SNP analysis
= Semen (2), blood (2), vaginal fluid(2), saliva (1), menstrual blood (2)

3. Validation of the multiplex assay

= Independent samples
= Set-up interpretational guidelines
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Identification of Body Fluid-Specific CpGs

Comparison of 450K results from various body fluids

12 semen, 12 blood, 12 saliva, 3 vaginal fluid, 3 menstrual blood samples (GSE59505)

Comparison Cut-off No. of CpGs

.BL Abs (delta_mean) = 0.3, fdr. P< 0.05
.SA Abs (delta_mean) = 0.3, fdr. P < 0.05
.VF Abs (delta_mean) = 0.3, fdr. P < 0.05
.MB Abs (delta_mean) = 0.3, fdr. P < 0.05
.SA Abs (delta_mean) = 0.3, raw P < 0.05
. VF Abs (delta_mean) = 0.3, raw P < 0.05
. MB Abs (delta_mean) = 0.3, raw P < 0.05
SAvs. VF Abs (delta_mean) = 0.3, raw P < 0.05
SAvs. MB Abs (delta_mean) = 0.3, raw P < 0.05

VF vs. MB Abs (delta_mean) = 0.2, raw P <0.05

SE vs. (BL, SA, VF, MB) Abs (delta_mean) = 0.5, fdr. P <0.05
BL vs. (SA, VF, MB) Abs (delta_mean) = 0.3, raw P < 0.05
SAvs. (BL, VF, MB) Abs (delta_mean) = 0.3, raw P < 0.05
(VF, MB) vs. (BL, SA) Abs (delta_mean) = 0.2, raw P < 0.05

dentification of Body Fluid-Specific CpGs

Selection criteria

= CpGs having methylation signal only in a target body fluid with almost complete non-
methylation in other body fluids or vice versa.
* Body fluid-specific hyper- or hypo-methylation with a low standard deviation in the same
type of body fluid
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Identification of Body Fluid-Specific CpGs

Cotoy kay Heat map of the two-way Hierarchical Clustering
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On-Off Signal in Mixture Analysis

= Methylation only in a target body fluid with almost complete non-methylation in others
= Non-methylationin a target body fluid with almost complete methylation in others

e.g. Mixed sample test in a lab of collaborative exercise (Electrophoresis, 2016)

Semen

T | U U G

Blood

R

BI?od: saliva=1:1 bisulfi‘te converted DNA

TRy

Semen: vaginal fluid = 1:1 genomic DNA

TNy

Vaginal swab spiked with semen

Blood: saliva: semen = 2:1:1.5 (volume)

-l
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Selected Body Fluid-Specific CpGs from Array Data

Genome build_37

Mean beta values + SD

Marker Target ID
SE1 €g17610929
SE2 926763284

SE (n=12)
0.92 £ 0.06
0.90 £ 0.07

BL (n=12)
0.02 £0.01
0.02 £0.01

VF (n=3)
0.03 £0.01
0.02 +0.00

MB (n=3)
0.02 £0.01
0.02 * 0.00

SA (n=11) Chr

0.03 +0.02
0.02 +0.00

2
8

Map info.
220379044
145018185

Gene symbol
ACCN4;ASIC4
PLEC;MIR661

BL1 906379435
908792630

0.08 £ 0.03
0.10 £ 0.02

0.40 +0.05
0.32 £0.02

0.05 +£0.01
0.07 £0.01

0.07 £ 0.03
0.09 0.02

0.04 +£0.01
0.10 £ 0.02

19
6

3344273
108883909

FOXO3

VF1 909765089
€g26079753

0.06 £ 0.04
0.07 £0.03

0.09 £ 0.03
0.09 £ 0.02

0.35+0.14
0.39 £0.21

0.37 £0.19
0.39£0.24

0.06 +0.03
0.07 +0.02

7
12

27291346
54355528

HOTAIR

SA1 909652652

0.02 £0.01

0.02 * 0.00

0.03 +0.00

0.03 £0.01

0.49 £0.17

3

194408845

FAM43A

BL1

SE2 BL3

W e

Lee HY et al. Forensic Sci Int Genet (2015) *Park JL et al. Forensic Sci Int Genet (2014)

Identification of Body Fluid-Specific CpGs

Comparison of menstrual blood and vaginal fluid

= 450K results of 3 vaginal fluids and 3 of each menstrual bloods obtained from the 1st, 2nd
and 3rd days of menstrual bleeding (GSE77283)

Comparison? Cut-off No. of CpGs
3 MBdayavs.VF Abs (delta_mean) = 0.3, P <0.05, sd <0.1 165
MB day 2 vs. VF Abs (delta_mean) 2 0.3, P <0.05, sd <0.1 31
MB day 3 vs. VF Abs (delta_mean) 2 0.2, P <0.05, sd < 0.1 15

Mean beta values +5D* Genome build_37

Target ID SE(n=12) BL{n=12) SA(n=12) SK(n=19) VF(n=6) MB-1(n=3) MB-2(n=3) MB-3(n=3) Chr  Mapinfo. Gene
€g05021643  0.024001 008+003 0.06+002 023+008 0.05+001 0.36 + 0.06 0.31 £0a2 2 177029608  HOXD3
cg02009088 0.03 001 0021001 040:021 070£003 0021001 041:009  035:044 -] 139228153  NRG2
cgl4486338 011003 0.07 +002 0.38 +0.05 034 £020 8 99440279 KCNS2
€g19893585 0.04 0.34 £ 016 8 145025064  PLECI
cgl7124583 041 £0.18 10 8097641 GATA3
€g04255276  0.02 =001 1.0 0.09 20,07 07  0.28:0.13 1 65314021 LTBP3
Cg18023065 015+ 010 0101006 020:005 0064002 048+0.13 0.43 +0.03 040 £ 0.19 11 94278603 FUT4
€g09696411  0.01 £000 001+£000 005£002 001000 0.35+0.06 028 0.4 12 58013517 SLC26A10
cg18069290  0.01 +0.01 002+001 003+£001 0.02+000 0.32+0.10 0.22+0.13 12 58013539 SLC2GA10

B3

0.5 12

€g20985399 + . 15 65689263 Gocca
€g22320365 0.26 = 007 0.37 - 012 7 36718198 SRCINT
cg12798338 0.22 + 0.06 03701 7 76128683 TMC8
<g01032675 E 034+ 0.06 045+ 042 19 3136430 GNALS
cgl6606773 0,07 =006 006005 008+003 0.38 = 0.06 20 19955806 RINZ
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Candidate Marker Validation

Targeted bisulfite sequencing using methylation SNaPshot

BLa SEa SE2

cg06379435 cg17610929 ©g26763284
- - -
Genomic sequence TCCGGCAGCCETCCCACGCT ATTATTAAGCGTGGGGAGGG  CAGGCTGCCCGAGGGCTCCA
Bisulfite-converted TTTGGTAGTYGTTTTAYETT ATTATTARGYGTGGGGAGGG TAGGTTGTTYGAGGGTTTTA
sequence & i " y " 5 i i i i

= G

Blood A El Blood | * Blood | |

ol saliva EI Saliva Saliva l [

ol

= ) G | : e
: Semen I l == Semen d Semen Lq

. Vaginal <=t Vaginal i Vaginal
| fluid ‘l ==t fluid * fluid ‘

—-! Menstrual -} Menstrual « Menstrual
! blood A =1 blood  blood i

Bisulfite conversion

= Bisulfite treatment converts non-methylated C to U, which changesinto T by PCR

>
q}
L ve J 5’ CAGGGGCGAACGGAGCTACCTG 3’ 4
C 37 GTCCCCGCTTGCCTCGATGGAC 5,
pG CpG 8
Sodium * * -
Bisulfite 5/ UAGGGGUGAACGGAGUTAUUTG 3’ ¢
3/ GTUUUUGUTTGCUTUGATGGAU 5’ Seuw’
Upc Cpa &
PCR * * 5’ tAGGGGTGAACGGAGETALLTG 3’ &
3’ ATCCCCACTTGCCTCAATARAC 5' @ 3
2 or )
q S
3

Tic C.c 3/ GTttttGITTGCLTLGATGEAL 5/ '
R P 5‘ CAAAAACARACGAAACTACCTA 3/ =

2018-01-04
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DNA Methylation and PCR Primer Design

» MethPrimer program (http://www.urogene.org/methprimer/)

MethPrimer

T,
R T

THAARIAAMASACTTTC A DA G
A AT A Gk COACT G AT CBETCA G ACCAT AR T O MG ST G
CAAGATAN YT MATAT T AR CTE0G O TR ot

P e e )

Original top stand or
Original bottom strand

A A 11T TCTGACDAL T TAACAN] CEORA AL KCETA A TCTCAEA T AGANTTTEFIE |

o e o .

[ T

5’ CAGGGGCGAACGGAGCTACCTG 3’
3’ GTCCCCGCTTGCCTCGATGGAC 5,

«/

5’ UAGGGGUGAACGGAGUTAUUTG 3

3’ GTUUUUGUTTGCUTUGATGGAU 5’

DNA Methylation and PCR Primer Design

HMethPrimer

el S a5 T —
e 2 ([Product size: Min:[100 opt200 | [[Max[300
e ettt ([Primer Tax Min: (60 Opefss | e
s e e e E i
CAMGALAATT TCT AT | AT LA, G R G T N N PN T
SIS TS 5 LS AR BT D ‘Im Min: (20 Opt: 25 | [IMax:30
([poduct cocs: 1 ] [PrimerPolvX: |5
([prsmer non-CoG 'Cs: 4 | |emerkab 8

Primer non-CpG 'C's:
The minimum number of non-CpG 'C's in a primer.
This is important for discriminating between the
bisulfite-modified DNA and unmodified or
incompletely modified DNA.

5/ UAGGGGUGAACGGAGUTAUUTG 3’

3/ GTUUUUGUTTGCUTUGATGGAU 5’

2018-01-04
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DNA Methylation and PCR Primer Design

» MethPrimer program (http://www.urogene.org/methprimer/)

MethPrimer resuit

er: Ui 1€ and Gahiya R MethPamar designing grisars for
s Bioinformatics. 2002 Now 18{L1):1427-31

¥

fs

£s

54
5

I
Ao i A o ity b
- R T T e

rwmults
i 5120 > 10, & Paecent > S0.0. Oba/Bom > 0.6)
1) wars ftant 0 your ssamice
(Rt~ B
- w2

2
Inland | 3 be

Priwer eleking resyits for blsltite sawncing (o restrictio) A

T Somnce
T MO TGIAAT TTGAGTTT
B 4 ATKTTMEATICAAAT I ICTIATE

T AT G TLGAGE T
TG TTATCTTATE

T TGS TSR TT
B 4 CTTTAGUOCIGWTATTAT
n srodet: &

2 2® BR T GGG
BE BE 4 ATRCAETAMITATIINGT

GGGAGTGRAATGGAATTY GAGAL tAL TTYGLTAACAATYGLAATTATGRALY

GYGGGLTEY GGGGAGGGH
YGETLTGTTAL tATTAL LT

& CpGisland information

IAAAGALATGTLAGGT

Methylation SNaPshot

Methylation-sensitive single nucleotide primer extension-based approach
= Dideoxy single-base extension (SBE) of an unlabeled oligonucleotide primer

Converted sequence of methylated CpG

REVERSE

. .
Y%methyl = G intensity %

(G+A) intensity 100

Converted sequence of non-methylated CpG

5/ mmmmmme TG-mmmmmm- 3/
«—5'
3’ ________________ 5’
5’ *Ii
FORWARD
c T

Y%methyl = Cintensity

X
(C+T) intensity 100

2018-01-04
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SNaPshot Multiplex Following Multiplex PCR

= Its multiplexing capability allows us to incorporate multiple CpG markers in a single reaction
= Multiple primers with different lengths are used for multiplex SBE reaction

o

&

g

rn

W

57 —mmmm

SNaPshot Multiplex Construction

Multiplex SNaPshot reaction using SBE primers with different lengths

SEx SE2 BL1 BL3 VF1 VF2 SA1  MB1 MB2
= » = » - w " >
o Marker  lllumina ID  Length(nt)
" Semen l L SE1 cg17610929 21
a - « Kk N N A g SE2  cg26763284 29

BL1  cg06379435 41

BL3  cg08792630 51

SA1  cg09652652 74

Blood VF1  cg09765089 60
h 1 1 VF2 926079753 67
% i 2 r .

MB1  cg18069290 81

L MB2  ¢cg09696411 88
A A A A l. | S

1= L bl dbdy
el bow o Lna b

Blue: methylation
Green: non-methylation

2018-01-04

14



forensic.yonsei.ac.kr/protocols.html
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Independent Validation in a Different Population

= SE2, BL1, VF2 and SA1 were validated in Germans for the identification of semen, blood,
menstrual blood and saliva, respectively, and were used for a multiplex assay construction
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Introducing DNA Methylation Profiling in Your Lab

1. Refer to previous articles e.g.:

Jung SE et al. A collaborative exercise on DNA methylation-based body fluid typing.
Electrophoresis. 2016;21:2759-2766.
Lee HY et al. DNA methylation profiling for a confirmatory test for blood, saliva,

semen, vaginal fluid and menstrual blood. Forensic Sci Int Genet. 2016;24:75-82.

2. Prepare reagents and kits such as:

Bisulfite modification Kit: Imprint® DNA Modification Kit (Sigma-Aldrich Inc. Cat.
No. MODso0) or EpiTect Fast Bisulfite Conversion Kit (Qiagen, Cat. No. 59104)

Primers (bisulfite converted DNA-specific: multiplex PCR and multiplex SBE)
PCR product purification: ExoSAP-IT® (USB, Cat. No. 97067-402)

SBE kit: SNaPshot™ Kit (Applied Biosystems, Cat. No. 4323159)

Post SBE: SAP or CIP

CE: Hi-Di Formamide, GeneScan™ 120 LIZ™ Size Standard, Matrix Standard Set
DS-02, Run Module GS STR POP4 Es, POP4 (Applied Biosystems)

B

Each

DNA Methylation and Bisulfite Modification

modification kit has a different capacity in the optimal or minimum DNA quantity

that it can deal with

Procedure takes 2 to 12 hours depending on the kits

Most kits provide less than 5 hours of processing time

Kits and manufacturers Recommended Input  Minimum Input
Imprint® DNA modification kit (Sigma) 50 pg-200 Ng >50pg

EpiTect Bisulfite kit (Qiagen) 1ng-1ug >1ng

EZ DNA Methylation™ kit (Zymo Research)  0.5ng-2 ug > 500 pg

EZ DNA Methylation-Direct™ kit DNA, cells, tissue >50pg

2018-01-04
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Introducing DNA Methylation Profiling in Your Lab

3. Bisulfite conversion of genomic DNA
= For various body fluids: semen, blood, saliva, vaginal fluid and menstrual blood
= Extract and quantify DNA

= Select optimalinput DNA amount (> 50 ng) and perform bisulfite conversion

= Bisulfite converted DNA is present as a single strand

= The converted DNA is stable for one day at room temperature, one week at 4°C, and
two to four months at —20°C

= Recommend on storing your converted DNA below —70°C whenever possible

4. Perform multiplex PCR followed by multiplex SBE

= Determine optimal amount of bisulfite converted DNA (> 10 ng)

= Perform multiplex PCR followed by multiplex SBE according to the protocol

= AnalyzeonCE

Interpretation

= Determine detection threshold for methylation, non-methylation signal, e.g. 100 rfu
= Put peak height values into the excel sheet and calculate methylation percentages
= Determine analytical threshold for methylation percentage at each marker, e.g. 10%

= Compare with reference DNA methylation profiles to determine body fluid type

" E 0 « 0 @ n Ll @
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Interpretation

= Put peak height values into the excel sheet and calculate methylation percentages
:100*nucleotide G /(nucleotide G+A intensities)

= Determine analytical threshold for methylation percentage at each marker, e.g. 10%

= Compare with reference DNA methylation profiles to determine body fluid type

[rve/Sanpis Peak [Sample File Name [Size
i EF_SE_SOM1315:{149.76

Samele

B
P

Interpretation

= Determine minimum threshold for positive methylation signal, e.g. 10%

= Compare with reference DNA methylation profiles to determine body fluid type

:
]
a
o

Rasearch Anicle
A collaborative exereisa on DNA Semen Blood Vaginal fluid . Menstrual blood
mathylation based body fluid typing

et
ar ®

LEEEEE
i
i
s

§

Saliva Semen (Un) Vaginal fiuid (Un) Blood+Saliva (Un)

% momaton

.xumsueunnd

R

DNA methylation profiling results from 6 laboratories using bisulfite converted
DNA from the same batch: a few unexpected signals with <10% methylation
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Interpretation

% methylation

%methylation
% methylation
o35%5883888

Compare with reference DNA methylation profiles to determine body fluid type
- Two markers positive for semen, blood or vaginal fluid > observed

Seman {n=33) Only one marker positive for semen,
blood or vaginal fluid

= notreliable

SE1  SEx By BLy VA

Blood (n=20) Vaginal fluid (n=20)

Interpretation

% methylation

Compare with reference DNA methylation profiles to determine body fluid type
- Only one marker positive for saliva > observed

- One marker positive for saliva but with additional positive signal = need more careful
considerations

Saliva (n=20) SA1 methylation in various body fluids
100 120
:: 100 ‘
[ %0
60 § ‘
se i 6o I
40 z ‘
Ed 5w ‘
20 58 4 =
- || | |
ot ] i &
SE:  SEx  Bla Blz VA VP2 SAr  MB1 Ms2 Semen Blood Saliv Vaginal Mense
(n=40) (n=40) (n=40) fluid biood
(n=21) (n=180)
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Interpretation

= Compare with reference DNA methylation profiles to determine body fluid type

Menstrual blood samples show different methylation profiles depending on the
menstrual cycle and the sampling methods

Both of the MB1 and MB2 markers positive - observed
One of the MB1 and MB2 markers, BL1 and BL3 markers positive = observed

Various profiles of menstrual bloods s

From sanitary pad
L SE2 SE2  Bla  BL3 VF1 VF2 L SA1 MB1 WMB2 = (n=38)

_Llh_ullxll ]

Introducing DNA Methylation Profiling in Your Lab

5. Analyze more samples
= More body fluid samples (validation and establishment of interpretational guidelines)
= Loweramount (< 50 ng of g DNA and < 10 ng of bisulfite converted DNA)

= Mixed samples (Joined interpretation with STR and DNA methylation profiles)

6. Develop reporting guidelines or formats
7. Establish Standard Operating Procedures

8. Inform your clients

2018-01-04
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Case 1: Rape

= Vaginal swab from the victim was positive for semen in ACP test and the A-STR

profile of

= From a penile swab, STR profile of the victim was obtained
= Astain from the belly of the victim was negative for semen and saliva, but showed

STR profi

A penile swab (victim'

‘s STR profile): 0.427 ng/ul A stain from the belly (perpetrator’s STR profile): 0.071 ng/ul

the perpetrator was observed

le of the perpetrator

BL3 VF1 VF2 SA1  MB1 MB2 SEx  SE2 Bli BL3 VF2 VF2 SA1  MBi MB2

Examples

Case 2: Digita

of NFS DNA Methylation Profiling

| penetration on the public transportation

= Vaginal swab was negative for semen and showed only STR profile of the victim
= Aswab wiped the fingers of the alleged perpetrator showed STR profile of the victim

A finger swab from the alleged perpetrator (victim’s STR profile) : 0.051 ng/ul

SE:

1 SE2 Bl1 BL3 VF1 VF2 SA1  MB1 MB2
I

————

L “H_LJ

Skin swab samples (FSIG 2015): 6 overlapping markers

g

SEa1 SE2 SE3 BLa BL2 VF1 VF2 SA1
4ng
(20 ng)

0.07ng
(0.36 ng)

1l 1 L
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Examples of NFS DNA Methylation Profiling

Case 3: Murder in 2004

= Afemale karaoke worker was found to be dead

= Aknife and an unknown stain were found near the victim

= Fromthe testin 2004
- The knife blade was negative for blood, but showed STR profile of the victim
- The stain was positive for saliva, and showed unknown male’s STR profile

Knife blade (victim’s STR profile): 6.7 ng/ul Unknown stain: 10.7 ng/ul

SEx  SE2 Bli BL3 VFa VF2 SA1  MBi MB2 BL3 VFL VF2 SA1  MBi MB2

TN FWTTST 1_LL Ll

= The victim’s body was damaged by cutting the left breast part and vagina with the

knife
= DNA methylation profile was consistent with the scenario of the case
= DNA methylation profiling was successfully done with 13 year-old DNA samples

Examples of NFS DNA Methylation Profiling

Case 4: Indecent exposure with no suspect
= Astain preliminary positive for semen and saliva
= Two men’s mixed STR profile
= Differential extraction and body fluid ID test

- Supernatant: STR profile of a man

- Precipitate: STR profile of another unknown man - add. age predlctlon

SEx SE2  BLi BL3 VF1 VP2 SA1 MB1 MB2

qmwl '._1LAh " s ok b b oy

Semen (Unknown suspect: male 1 STR)

SEi  SE2 BL1 BL3 VF1 VF2 SA1 MBi1 MB2 /
r e - === < | 4ngbisulfite converted DNA
] % .
| i i L A Saliva (Innocent: male2 STR)
- - LA — A A F——"

Sparmoi ") SEx SE2  BLi BL3 VFi VF2 SA1 MB1 MB2

O Cals | & L l H a4 l
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Examples of NFS DNA Methylation Profiling

Semen age prediction (ppt)

: ﬂ-h‘L

€go6304190  €g12837463 €go6979108

Saliva age prediction (supernatant)

918384097 €g19671120 €g08928145 €g07547549
€go0481951 €g14361627 €g12757011
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