
Module 19 – Topic 9



Topic 7 Y-STR profiles 8:00-8:50

Review Topic 6 and 7 exercises 9:05-9:55

Topic 8 Incorporating relatives 10:10-11:00

Review Topic 8 exercises 11:30-12:20

Topic 9 NGS data and other techniques 12:35-1:25

Review Recap 1:40-2:30
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• NGS Data

• NGS Modeling
o Stutter

o Population Structure

• Other
o Duplex Sequencing

o Microhaplotypes

o Record Linkage

o Inference of Ancestry

o Inference of Phenotype

o Protein-Based Human Identification

o Microbial Forensics

o Rapid DNA
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Source: Analyzing population structure for forensic STR markers in next generation sequencing data (Aalbers et al., 2020)
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Retrotransposable Insertion Polymorphism (RIP) markers

“Null”

“Insert”

N,N I,N I,I
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Innotyper 21 (InnoGenomics)

20 INNULs
+ Amelogenin
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Forensic Identification
Kinship
Ancestry
Mixture Analysis

A G G T G300bp
Region

A C G A C
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872 people
642K SNPs

13 CODIS STRs

90-98% accuracy

30-32% identification of P-C

35-36% identification of Sibs
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More Human than Human 

Non-Human

• You are not alone!
• ~10 microbial cells for 

every human cell.

• ~5 million genes

• Single swab
• ~10,000 bacteria/cm2

• The microbiome is a high 
copy number genetic 
marker!
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N. Fierer, C.L. Lauber, N. Zhou, D. McDonald, E.K. Costello, R. Knight, Forensic identification using 
skin bacterial communities., Proc. Natl. Acad. Sci. U. S. A. 107 (2010) 6477–6481. 

16S rRNA



• NGS and SNP analysis (Whole Genome Sequencing) has opened 
the door for human identification without the need for autosomal 
STRs using CE.

• There are many details to be worked out with these technologies 
(privacy, bioinformatics, software, hardware, etc…).
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