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A lot has changed since 1986... *"ﬂl"

-Personal computers, internet, Armchair futurism:
cell phones etc...

Genetics:

- Human Genome Project

- Personal genomes

- Third —party DNA providers

-‘Genomes’ in our lives

How will most people interact with their genome data?
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History:

The Bermuda Accord:
~ 1996

(then Fort Lauderdale;
Toronto)

- Free and unrestricted release of human
genome data to all.

The basis of:

*Ubiquitous genome research

*Rapid post-genome development

*Healthier patenting

*Follow on projects:

The HapMap project; Mammalian gene collection; Most GWAS,;
The Cancer Genome ATLAS



TENSION:
The ‘benefits and risk’ of access to genetic data:

sDisease risk

| | =|nsurance
Diagnosis =Employment
Treatments = Social stigma
= Ancestors

*Personal angst

*Prognostics




Meanwhile

Technology
Exploded.....



The Cost of Sequencing a Human:
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Shortcut Genomes: Baylor-Nimblegen
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# of published individual human genomes

# Human Personal Genomes
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PERSONAL GENOMES INFORM THE SFS:
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The first ‘whole genome’ consultation:

The J. D. Watson personal genome

~ 25 Mb of DNA missing from reference, in JDW
Sequence reads reveal CNVs

16% of Watson SNPs are novel

15% of Venter SNPs are novel

~10,500 ns variants

~1,500 novel ns variants !!

Overall...more previously novel
functional variants than expected

Total
Filter | Variation Known Novel
Watson Raw | 14,829,087 3,283,273 11,545,814
1 4,427,488 2,815,322 1,612,166
2 3,971,513 2,752,991 1,218,522
3 3,325,725 2,704,029 621,696
Venter 4 3,470,669 2,726,935 743,734




WHO WILL INTERPRET AND DELIVER THESE DATA?

Key societies leading

_ Mrs. Beery is an expert!
the way, but task is

*Informed
greater. =Educated
= THE =Connected
.AQACES'.EQN » Unusual!
or HUMAN
GENETICS

What about the 99% - who don’t have genetics education...

= How will they ...

= Have first contact with genetic data?
= Obtain genetic data?

* Interpret genetic data?



Armchair Futurist’s view
of Genomic and Genetic Data

Social/Other

Social/Other




New laboratories for
clinical sequencing:

*No data release BUT
*Option for research consent

Complicated:

ListofColumns in the Variant Tables

areused inrepor
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Baylor Whole Genome Laboratory Launches Clinical 1.
Exome Sequencing Test

Clinical sequencing tests .
*Ordered by physicians

0, LU

By Julia Karow

Baylor College of Medicine has opened a Whole Genome
Laboratory that is initially offering a clinical whole-exome
sequencing test for the diagnosis of genetic disorders and
plans to add whole-genome sequencing in the “near future.”
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The laboratory, a joint effort of Baylor's Human Genome

Sequencing Center and the Medical Genetics Laboratories of the department of
molecular and human genetics, is among the first in the country to bring genome-
wide next-generation sequencing to the clinic.
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In this issue
Seduencina

Name Comment/Description inoriginal table, for point mutation
1]a |Flag added
2|8 |category added, for report table generation inoriginal table,for indel
3] C | References/Comments added, shown on report inoriginal table, for point mutation, from UW exome project _Pileup data inoriginal table for indel
4|D | internalcomments added, info copied from column AU and column BS inoriginal table, for point mutation, from UW exome project Mutation_type tRefseg inoriginal table forindel
S|E 2dded, info copied from column CE inoriginal table, for point mutation, from UW exome project Mutation_type_(UCSC) inoriginal table for indel
ole | ossase ;d'gffr";‘;‘godn':p’”ofwm modfy according to columns €, G andother inoriginal table, for point mutation, from UW exgme project Gene name inoriginal table for indel, gene symbol
7| G| swiss_prot_disease association added, info copied from column AX and column CA inoriginal table, for point mutatien, from UW exome project Proximal inoriginal table for indel, nt change, aa change, isaform
i | Ziosty added, shown on report inoriginaltable, for point mutation,from UW gxome project TSt indeleoum from TCGA inoriginel table.for indel
5{1 [infetiance added, shown on report noriginal table,for point mutation,from UW gxprg project ESE_indel-count_from nop-TCGA in original table,for indel
101 |crrom inoriginal table, shown on report inoriginal table, for point mutation, from CG
11k [pos inoriginal table, coordinate in Hg 15, shown on report inoriginal table, nonsynonymous mutation; dGNSFP, Hum Mutat32:esa | earby indels in ESE inoriginal table,for indel
12[L [er inoriginal table, reference sequence in original table, nonsynonymous mutation; bNSFP, Hum Mutat32:834 | _HGMD, indel type inoriginal table for indel
1B3(M AT inoriginal table, variant sequence inoriginal table, nensynonymous mutation; dbNSFP, Humn Mutat 32:894 HGMD tag inoriginal table for indel
14N |QuAL inoriginal table, quality score in original table, nonsynonymous mutation; dbNSFP, Hum Mutat 32:894 HGMD_disease inoriginal table,for indel
1510 |FLTER inoriginal table, pass filter inoriginal table, nonsynonymous mutation; dbNSFP, Hum Mutat 32:894 HGMD Pubmed ID inoriginal table,for indel
16]P | FORMAT inoriginal table, 0:ref; 1: variant; with # of coverage inoriginal table, nonsynonymous mutation; dbNSFP, Hum Mutat 32:854 HGMD. neatby allele in original table forindel
17| |plew date inoriginl table, ./,:match ref +/-; Upper/Lower ariant +/- I original table, nensynonymous mutation; dBNSFP, Hum Mutat 32:854 Wmﬂsmmwdbsw = e e
18 |R | Mutation type (Refseq) inoriginal table inoriginal table, nonsynonymous mutation; dbNSFP, Hum Mutat 32:854 = mnorgina_122.5. 2LINCE
;Z i V(\:ulaﬂon type_(UCSC) mDr\gma::a::E - noriginal table, nonsynonymous mutation; dbNSFP, Hum Mutat32:894 | dbsne_nearby alleles inoriginal table for indel
22 |V | uw_ variant_count in_african_americans inoriginal table, for point mutation, from UW exome project inoriginal table, for point mutation LD n Dr\g!na 208 or!n £
23| W | Uw total_count in_african_americans in original table, for point mutation, from UW exome project inoriginal table, for point mutation TG, solid_ count inoriginal table,forindel
24X | uw_variant count in eurcpeans inoriginal table, for point mutation, from UW exome project inoriginal table, for point mutation 16 solid_tot inoriginal {able forindel
25| v | uw total count in_eurcpeans inoriginal table, for point mutation, from UW exome project inoriginal table, for point mutaticn 16_nearby alleles in original table for indel
26|27 | TG exome MAF for A at this positions inoriginal table, for point mutation, from UW exome project inoriginal table, for point mutation Swiss_prot_function inoriginal table for indel

inoriginal table, for point mutation

T e e e Swiss_prot_disease_association inoriginal table for indel

SL[AY |5 inoriginal table, for point mutation

52 |AZ | swiss p D inoriginal table, for point mutation In D”E!"al!@ : el

53 [BA | HEMD. mutation type inoriginal table, for point mutation inoriginal table,forindel

54| B8 | HGMD. variant. class inoriginal table, for point mutation, DM, <5% MAF OMIM inoriginal table

55| BC | HGMD disease inoriginal table, for point mutatien in original table, moved to column E




Complicated clinical
reports -> simplified

REPORT THREE TIERS:
(includes ‘incidental
findings’)

1. Known, actionable
e.g. known alleles

2. Uncertain, not clear action
e.g. known locus, new allele

3. Unknown
e.g. de novo, new gene

1.1 1.1 DM_Focused 0
2.1 2.1 DM_Focused 1
3.11 3.11 UV_Focused 0
7.11 7.11 UV_Focused 0
1.3 1.3 Actionable Mutation_Focused 0
2.3 2.3 Actionable Mutation_Focused 0
1.4 1.4 Carrier Mutation_Focused 1
2.4 2.4 Carrier Mutation_Focused 2
8 Pharmacogenetic Alleles 0 4
1.2 1.2 DM_Expanded 0
2.2 2.2 DM_Expanded 0
3.21 3.21 UV_Expanded 9
7.21 7.21 UV_Expanded 5
1.5 1.5 Mutation No Dis Asso._Expandec 6
2.5 2.5 Mutation No Dis Asso._Expandec 4 24
3.22 3.22 UV Unreported 14
7.22 7.22 UV Reported 5
5 5 Benign Reported 6
0 FP 24
-1 -1 FP Sanger 0
U No treatment 0
P Pending Sanger 13
3.3 3.3 UV of Unknown Genes 0 62
20
variants in genes with risk alleles 808
Total 898



SUMMARY:

« Data acquisition relatively inexpensive

* Free access to genetic data has many positive benefits
« Tension with personal privacy

* Tide Is rising — already seeing medical application

* Predict non-traditional paths will be utilized more

often in the future



