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ldentity — the sameness of a person or thing at
all times or in all circumstances; the condition
or fact that a person or thing is itself and not
somethingl,.’else; individuality, }?erson'lity.

ldentity — this Is what makes me me




Identification IIE detefmi 4tio%en=tilty;
the action or pi s of rmini hat a
thing is; the recognition of a thing as being
whatitis .. Nt

"'I--llﬂ-..‘_-"-i- "'".._‘

. i H . r: -r- el F 3 !H ' 1 ‘q
- [= & :.n' "III...I‘.' = ‘;l"j J'. v
F _..-" o o _a‘ it F
‘ 4 l#lf.r. l"‘":r -,Fl:._. . |||'. .‘r .‘I"

IdentifF?j_on I n* ﬁno‘cﬁjwho you are



Soclety works properly only if people can be
accurately identified

The public disclosure of too much
personal identity is highly threatening




Genes, identity
and health

science of identification
Mendelian genetics

the rise and fall of
eugenics

the DNA era

where now?
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Alphonse Bertillon

Alphonse Bertillon: Personal identification using

anatomical and anthropological techniques .



Bertillonage now — iris identification

@ A person using an iris identification system stands in front of the unit (inset)
while infrared light illuminates the eye. A camera photographs the iris (above).
Software distinguishes the shape of the iris relative to the eyelid.

Staedter,
Technology
Review, March
2003, 73
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6 software “unwraps”the donut shape of the iris so that it occuples the space
of arectangle.

e The program places a grid over the iris pattern. At each point, computer algo-
rithms extract a numeric value for more than 250 variables that include phase,
magnitude, and location of features.
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©) The values are converted into a binary InsCode. The unigue code is assigned to
the person and is used later for comparison purposes whenever the person wellcomeiust
approaches the security system.



Fingerprints as identity

“A man’s mind may
change, his character
may alter and his face
and expression may
become transformed, but
his bodily structure still
bears the testifying marks
of the original mint he
came from”

Henry Faulds, “Introduction to
the Study of Finger-Prints”,
Dactylography 1:3 (1922), 21
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Fathers of fingerprinting for
criminal identification

Dr Henry Sir William

Faulds Herschel Henry
wellcome!irust



From traits..........






......... to eugenics















The progress of eugenics.......



The progress of eugenics..........



The progress of eugenics......



..... moving on 50 years.....genetic
fingerprinting






Genetic fingerprinting
Immigration dispute

mother

boy In dispute

undisputed
children




The human genome...

« Human Genome Project —
International consortium

e gold standard sequence:
3,200,000,000 base pairs of DNA
20,000 — 25,000 genes
less than 2% codes for protein

more than 50% “junk” repetitive
sequences

e provides the foundations of
genome seguence and genomic
variation



The human genome



From DNA to people

1 People

Aunction



Conservation of genes across organisms

1 difference per 1000 base pairs between people
Person 1 I .

Person 2 | . I

2 differences per 100 base pairs between people and chimps

Person 1
Chimp i I T T 1 I 1 T T 1 1  — —

40 differences per 100 base pairs between people and mice

Person 1 1

" Mouse [IEm T T TTNT TH NI T T 11 10— W ] T [T W]

Small regions of similarity between people and nematode worms

Person1 I .
i Worm M i ICTIET T TR0 e i I NI

The regions that code for proteins are most similar



Humans are 99.9% identical at DNA level

0.1% variation responsible for genetic diversity of human

populations SNPS - most

common DNA
variation in human

genome

ACGTCTTTGACC
ACGTCI TTGACC




Genetic data

lllumina/Solexa output
Gigabases per week ( 83,000 bases/second)

Peak Capillary Yearly Production

Courtesy of Julian Parkhill



Genes and society

e health
e |dentification

e families



Health:

Progress has been rapid

Age Related Macular Degeneration
Crohns Disease
High Cholesterol  Type 1 Diabetes
Obesity Systemic Lupus Erythematosus

Myocardial infarct Asthma

Arrhythmias Restless leg syndrome
Type 2 Diabetes  Gallstone disease
Prostate cancer Multiple sclerosis

MEIS1

CDKN2B/A LBXCOR1
8q24 #2 BTBD9
8q24#3  C3
8g24 #4 8924
8024 #5 ORMDL3
8g24 #6 4025
ATG16L1 TCF2
5p13 GCKR
1021 FTO
IRGM C120rf30 | 5y 1
NKX2-3 ERBB3 | /g
IL12B KIAAOSSO tRAFy/C5
3p21 CD226  gypry
1924 16p13  Apcig

Breast cancer Rheumatoid arthritis NOSIAP PE’E% gL‘;gg GALNT?2
PSRC1
Colon cancer Glaucoma FIH1  CDKN2B/A FGFR2 roan
PCSK9 IGF2BP2 TNRC9 TBL2
CD25 CFB/C2 CDKAL1 MAP3K1 TRIB1
es  LOC387715 HHEX ngi KCTDI10
IBD5 PCSK9 |8|_g§£|12 SLC30A8 8424  ANGLPT3
prARg  NOD2  cTiA4 konair  PTPN22  CFH TCE7L2 GRIN3A
| | | | | | |
2000 2001 2002 2003 2004 2005 2006 2006 2007

Courtesy of Leena Peltonen



Genes and environment In
complex disease

Infectious Disease Environment

Obesity

Type 2 Diabetes

Monogenic







International Cancer
Genome Consortium

o Identify the key genetic
mutations involved in up to 50
types of cancer

o for each cancer specimens
from 500 patients will be
analysed

 data will be made
iImmediately available to
gualified investigators



Genetic variation:

Personalised medicine

e Cancer
e erlotinib (Tarceva) & Iressa
e trastuzumab (Herceptin)
 Imatinib (Glivec)

e Diabetes
e glibenclamide

e Drug toxicity
» azathioprine

o warfarin



Predictive DNA
Innocence Project




DNA as barcode
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Genes and phenotype

e Variants in melanocortin 1
receptor gene lead to red
hair and fair skin

« Helpful for understanding:
 Risk factors for skin cancer
e UV radiation as a therapy
for skin diseases



Predictive DNA
Surname from DNA

Mark Jobling and Turi King, University of Leicester

o patrilineal surnames are
Inherited like Y
chromosomes

e use microsatellites: 11%
(up to 24%) of pairs have
recent common ancestry

e surname prediction in
forensics?

19% success rate at
predicting surname in lower
half of rank set;

extrapolate to forensic use
In ~70 murders/rapes per
year



Who should be in the forensic DNA database?



Family

Finding father

familytreedna.com



Future challenges...

e testing the boundaries of
traditional safeguards:

consent and confidentiality
anonymisation

e national regulation of an
International activity

 the pace of scientific
advancement






