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The genome can be understood as a sequence of letters.

1 23 2 3 billion
human cell pairs of chromosomes genomes pairs of nucleotides

Paternal Maternal Paternal Maternal

Differences in those sequences are caused by mutations.




MUTATION

Creates new
alleles in a
gene pool

SELECTION MIGRATION GENETIC DRIFT

Can be a major Gene flow from Causes random
force driving allele other changes in allele
frequency populations frequency
change, and can alter allele especially in

leads to frequencies small populations
adaptation

-







Sintashta expansion
2.5-3.5 kyr ago

Neolithic e
expansion

10 kyr ago

'

Out of Africa Eurasians
55-65 kyr ago 45-55 kyr ago

'
Migration 7
of click-
language
speakers W Migration into Sahul

50 kyr ago

Modern human origin
~ 200 kyr

Pa\eo_gskimo €XPansion 4_g kyr
ago

Inuit expansion 3-%

PeoD""g of Americ2 o

Beringi, 15-23 kyt 28

plternative route ;
- Tt

:

Northern-southern split
13 kyr ago

47.5-55 kyr ago

h 3

Possible
pre-Columbian
contact




A frequency FY*B® frequency

Mso-s0% []50-60%

BWeo-70% [Jeo-70%

Wro-so% [T70-s0%

Weo-cox [ 80-90%

Woo-os [ o0- 5%

Wos-r00% [ o5 - 100%

Heterogeneity
B reauency (frequencies: 20-50%)

Wso-eo% [ FreA& FY*a" (arca: 5.7%)
Beo-7ox [ Freas Free®(orea: 3.8%)
Wro-cox [ FroAR Y8 (area: 56.8%)
Weo-oox [ A3 olieles (area: 33.6%)

higher numbers
represent darker
skin color

[Tz [T21-28
[ 112-14 [ 24-26
C_ls17 22 {7
Py =il S

Human Skin Color Distribution




Thrue ethnic group
Caucasian (%)
Afro-Caribbean (%)
Indian sub-continent (%)
Southeast Asian (%)
Middle Eastern (%)
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Specifically selected AIMs
(not part of standard panels of identificative markers)

How diverse are we?¢

Analysis of MOlecular VAriance (AMOVA): how the observed
differences in dllele frequencies are explained by

Differences between groups of populations

Differences between populations within groups

Differences between individuals within populations

Blood groups and proteins (Lewontin Evol Biol 1972) 85%
STRs (Rosenberg et al. Science 2002) 93%
SNPs (Kidd et al J Heredity 2004) 86%

Better detectors of
population structure
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Stratification absent

POP1 POP2

Stratification present
POP1 POP2




Fraction of Indels.
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~|AIM1| AFR | EUR | ASN |AIM2 | AFR | EUR | ASN | AIM3 | AFR | EUR | ASN

AlM1 AlM2 AlM3 pPAFR pPEUR pASN
1T AA 1x10712 1x10712 0.844

LR

Not Correctly Wrongly
Classified  Classified classified N
(N) (C) (W)
Africans 0 992 .008 o024 .
South Asians 0 .980 .020 045 .
Middle Easterns 0 .822 178 202 .
Ethiopians 0 976 .024 075 .
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sicuro | mathgene.usc.es/snipper/index.php

Binary AIM classification of individuals —> WelD 1O(¢

You are entering our portal on SNP-Indel classification, hosting the Snipper App suite version 2.5. It is the companion site to several papers.

= Forensic MPS AIMs Panel Reference Sets to download. \“..\‘

A

= A new tool to predict age is available. | }
Green colour in links means fixed training sets. On the other hand, red means custom training sets. Available tasks are:

& Classification as Europe-East Asia-Africa-America-Oceania (34 SNPs, 46 Indels, or both sets)
# Classification as individual having black-intermediate-white skin

# Classification as individual having fair-dark or red-blond-brown-black hair

& Classification as individual having blue-greenhazel-brown eyes

# Classification with a custom Excel file of populations

# Classification of multiple profiles with a custom Excel file of populations

& Tune up vour training/testing set

# Classification with the 32 STR training set or a custom Excel file of frequencies
# Thorough analysis of population data of a custom Excel file

# Profile generator for fixed or custom training sets

# Plot some or all the populations of a custom Excel file

We would like to give credit to our students Lorena Rodriguez and Ismael Rodriguez for their contributions to earlier Snipper
implementations.

Last revision: May 2019

Table 1. Forensic Loci Included in ForenSeq DNA Signature Prep Kit

Feature Number of Markers® Amplicon Size Range (bp)
Global Autosomal STRs 27 61-467
Y-STRs 24 119-390

X-STRs 7 167=462

Identity SNPs 95 63-231

Phenotypic SNPs® 22 73-227

Biogeographical Ancestry
SNPs? 56 67-200

a. SNP and STR chromosome locations can be found in the ForenSeq DNA Signature Prep Kit User
Guide (support.illumina.com/downloads/forenseq-dna-signature-prep-guide- 15049528 htmi).
b. Two piSNPs used for hair/eye color are also used in the aiSNP marker sat.




