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Epigenetic Variation

O Epigenetic profiles are specific to tissue, age, and environmental

factors
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DNA Methylation in Forensics

O Body fluid identification, prediction of age and smoking habits, etc.
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Analysis of a Casework Sample

[0 A stain preliminary positive for semen and saliva
O Two men’s mixed STR profile




A Casework Sample: Mixture Analysis
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A Casework Sample: Mixture Analysis

Differential extraction DNA methylation-based body fluid typing
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DNA Methylation-Based Body Fluid ID
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Forensic DNA Phenotyping

[0 Forensic DNA phenotyping is expected to be criminally useful in
helping to reduce the number of potential suspects.
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Aging and Forensic DNA Phenotyping

[0 Age as EVC (externally visible characteristics) is expected to provide
investigative lead to track unknown suspect or to identify missing
persons regardless of ethnicity

Genorne Biology

DNA methylation age of human tissues
and cell types

Horvath. Genome Biol (2013)

DNA methylation-based age prediction

[0 Age-predictive models based on the use of blood or even
across a broad spectrum of tissues have been reported

Age signatures Tissue Error (years)

Bocklandt et al. (2011) EDARADD, TOM1L1, NPTX2 Saliva 5.2
Garagnani et al. (2012) ELOVL2, FHL2, PENK Blood

Weidner et al. (2014) ITGA2B, ASPA, PDE4C Blood 4.3
Zbiec-Piekarska et al. (2015) ELOVL2, Clorf132, TRIM59, KLF14, FHL2 Blood 89
Huang et al. (2015) ASPA, ITGA2B, NPTX2 Blood 7.9
Lee et al. (2015) TTC7b, NOX4, cg12837463 Semen 5.2
Hannum et al. (2013) 71 CpGs from HumanMethylation450 array Blood 3.9
Horvath (2013) 353 CpGs from HumanMethylation27 array SE 3.6

tissues




Age-related DNA Methylation Changes

[0 There are markers which have significant association between
methylation fraction and age
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Age Predictive Model Construction
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Age Predictive Model by Horvath

[0 An age predictor using 353 CpGs could be applied across a

broad spectrum of somatic tissues
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Age Prediction in Blood

[0 5 CpGsin the genes ELOVL2, Clorf132, TRIM59, KLF14 and FHL2
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Age Prediction in Semen

[0 Age correlation of the 3 CpGs and predicted versus chronological ages
of 125 semen samples in methylation SNaPshot analysis
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Previously Reported Saliva Markers
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Identification of Saliva Markers

[0 Saliva samples obtained from 54 males aged 18 to 73 years

. Statistical
Analysis method No. CpGs Cut-off No. CpGs
FDR_P<0.05 74,807
Methylated level | Linear | /o Jo; | cpe peg 05 & R-squared>0.65 80
(avg.beta)™~ Age regression
FDR_P<0.05 & R-squared>0.65 & diff>=0.1 62

(1) 80 CpGs with
FDR_P < 0.05 & R-
squared > 0.65

(2) 62 CpGs with FDR_P <
0.05 & R-squared > 0.65 &
methylation diff >=0.1

Advancing age

Advancing age

Age-Associated Saliva Markers
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Estimated Age (years)

Age Predictive Model for Saliva

Training set

(n=128):

Model selection
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DNA Methylation Profiling in Forensics

0 Just like epigenetics to genetics, DNA methylation analyses are
expected to add more informative layers to the forensic genetic
analyses of the evidence materials

epigenome .
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