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STRANGER VISIONS
WORKSHOP

In this workshop we will be playing detective! Like forensic scientists we will try to piece together clues from found evidence to get an idea of what a
person looks like from nothing but their DNA

In SV I started this process by collecting found artifacts in public spaces, chewing gum, cig butts, hair. But the process of extracting DNA from these samples and turning them into DATA
is quite lengthy – too long for a 1 day workshop! I am spending 6 months on this process right now in CT. So we are going to focus on the second half of this process which happens
outside the wet lab and in the computer, the informatics part.

Instead of working with found physical samples we will work with found data files from sites like Github and code sharing website and PGP the personal genome project. These data files
were posted voluntarily by their owners for the purposes of sharing (so unlike SV we aren’t potentially breaching any serious privacy boundaries here).

The files are raw data output from 23andme a personal genetic profiling service that allows you to submit a saliva sample and for $99 get an analysis of your ancestry and genetic traits.
(they used to offer disease risks also but this part of their service is temporarily suspended due to regulatory issues).

In addition to this analysis they offer you the raw data file. This is output from what is called a microarray, a platform that can analyze hundreds of
thousands of SNPs or single nucleotide polymorphisms in just minutes.

S I N G L E N U C L E O T I D E P O LY M O R P H I S M

A SNP is a single base pair that tends to vary often between members of the same species ie. between different people. It isn’t a gene and looking at SNPs doesn’t necessarily tell you anything about the
causation of a trait. Rather they are correlations and are often drawn from genome wide association studies (GWAS) large scale studies that look at the output of microarrays – so thousands or millions of
SNPs – among many individuals with and without a certain trait or disease and attempt to draw correlations between people with the trait and variations they share. It doesn’t mean the SNP causes the trait,
just that it helps predict a person likely has this trait if they share the same variant common among many others with this trait.

Returning to our data. We will be looking at raw data files from 23andme, so files with hundreds of thousands of markers, and looking for specific SNPs that are correlated with traits
related to appearance. Sometime we will do this manually by literally searching the file for the SNP, sometimes we will do this with freely available tools that help us save some time.

!

FORENSIC
PHENOTYPING

What we are going to do is called “forensic phenotyping” – attempting to derive a phenotype (or observable characteristics) from forensic evidence - and it is a very new practice that
has yet to be regulated most countries around the world. It was first made legal in the Netherlands and a lot of the research into this practice occurs there.

Just recently however it was announced that the Toronto Police Service is partnering with the new company called Identitas to analyze evidence from cold cases in an attempt to create
police sketches of suspects from DNA alone.
http://www.theverge.com/2014/7/20/5916661/the-most-advanced-police-sketch-ever-might-solve-cold-cases

Identitas is a fairly new company, they only launched their forensic phenotyping service in summer of 2013. And here is an example profile generated from their service. <IMAGE> they
give you an estimated ancestry components, gender, hair and eye color.
The question I would ask is – is this enough information to create a sketch of a suspect?

You can be the judge in this workshop. We will use techniques to look at all these traits and more. And we will use 3d software to generate different possible models of what a person might look like from
their DNA profile. Some of these traits are simple and straightforward, gender for example is looking for the presence of a Y chromosome. Eye color involves looking at several different SNPs and estimating
a probability. But the most complex and culturally loaded ‘trait’ we will attempt to derive from our found data is what is variously called ‘ethnicity’, ‘biogeographic ancestry’ or race.

“ANCESTRY”

Despite the claims of genetic sameness that emerged in the wake of the Human Genome Project, scientists were simultaneously calculating frequencies to
create associations between different genetic profiles, and contrasting ethnic and racial groups.

“Molecular reinscription of race”

-TROY DUSTER

this desire to find correlations pointing to race while simultaneously denying its existence is what sociologist troy "molecular reinscription of race" and several sociologists including
Alondra Nelson have written in depth about this apparent contradiction and the complexity of the issues involved.

From a scientific point of view there are 2 main approaches to analyzing ‘ancestry’. The first is through looking at mitochondrial DNA and Y chromosome DNA [if an individual is male]. Mitochondrial DNA
are handed directly from mother to child – there is no crossover in the passing on of this DNA, only random mutations.

This allows the tracing back of family lines by following these mutations, in theory all the way back to a ‘mitochondrial eve’ 1-200,000 years ago and following a path of human migration ‘out of Africa.’
The same is true for y chromosome DNA, it is handed directly from father to son.

This migratory path is mapped onto ancestral groupings called haplogroups

<image showing AIMs>
the second approach is using what are called ‘ancestry informative markers’ individual SNPs or locations from across the genome that are correlated with specific ancestral populations. Because the markers
are autosomal as opposed to mitochondrial or Y chromosome they represent a wider swath of an individuals DNA and in theory a more complex portrait of ancestry rather than strictly maternal and paternal
(mother’s mothers and father’s fathers). Furthermore, BGA calculations from AIMs allow the calculation of percentages of ancestral components not a strict single ancestral population or grouping.

Since BGA is an analysis drawn from statistics and from DNA, there is a tendency to approach it uncritically, to view it as a ‘natural’ ‘objective’ category. But sociologists like Lisa Gannett question this
perspective and view BGA instead as a kind of layer built on top of pre-existing notions of what race is as it was “socially constructed in the European scientific and philosophical traditions” furthering those
assumptions rather than questioning them or ‘discovering’ them

Today is just the beginning (I hope)

Keep this in mind as you dig into the data and research today. Remember to think critically, to question how and why conclusions are drawn. In my experience digging in to these technologies through
practice gives a deeper and more complex understanding of their internal logics and conditions of possibility. I hope that today is just the beginning for you, that you will find this activity a provocative
introduction to a rich area that you continue to explore and ponder after the workshop is over.

