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Common questions?
Who am I; What is my ancestry?
Where do I come from?
Why am I like this?

Personal identity
Profession
Appearance
Character
Location

Can I blame my genes?

It’s in their DNA!
The love-cheat gene: One in
four born to be unfaithful, claim
scientists
Daily Mail, Dec 2012

Ciggies? It’s all in your genes
The Sun Aug 2007
Gluttony gene: May be behind
big appetites
The Independent March 2012

‘Gangster gene’ violence claim
The Sun Jan 2009

Liberal genes
The Guardian Oct 2010

The mean gene: The gene that
makes people stingy with their
cash
Daily Mail Nov 2010

The happiness gene
The Times Jan 2016

From genes to hormone levels,
biology may help to shape
political behaviour.
Nature 2013

The Geneticism Gene:
Is there a gene that
predisposes some people to
think that behaviour is
determined by genes?
The Guardian (letter Oct 2010)

The superhero
assessment decodes
secret information in your
unique DNA, giving you
unprecedented insights
into where your superpowers lie…
This product is not a
diagnostic test and cannot
predict your future health…
Use of this products is not
intended to be a substitute
for professional medical
judgement. Please consult
your doctor if you have a
question about a medical
issue

It’s in their DNA!

They Build on Great
Relationships...
The Liberal Family Tree

Suggests determinism:
Please…. Don’t use
that phrase!

“We used to say think that our fate
was in the stars. Now we know in
large measure, our fate is in our
genes.”
James Watson

“We are machines built by DNA
whose purpose is to make more
copies of the same DNA. That is
exactly what we are here for. We
are machines for propagating
DNA, and the propagation of
DNA is a self-sustaining
process. It is every living object’s
sole reason for living.”
But our common experience is that we do
have choices and that our genes do not
control everything that we are.

Free will is implied in many bible passages
Human responsibility is central to the Christian faith
– it maintains the justice system and gives values to
the relationships that we choose.
It ensures moral responsibility before God and each
other
Everyone will have to give account on the day of
judgement for every careless word they have
spoken.
Matthew 12:36.

Gene: region of DNA that codes for a protein
(between 1000-1000000 base pairs long)
Many genes are arranged on
each chromosome
23 different chromosomes in
humans
Containing about 20,000 genes
3,000,000,000 base pairs
(letters – A G C T)

Every cell in your body contains the same DNA.
Different genes are ‘switched on’ in different tissues

Some facts about DNA!
6,000,000,000 base pairs per cell
Approximately 2 metres long
Approximately 1014 cells in the body
200,000,000,000 km total length in all the
cells in your body
To the sun and back 500 times !!!
0.6 pg DNA per cell - 600g DNA per person!
(approx 1% body weight)

DNA – what does it do?
Everything and Nothing!
DNA in itself does nothing, except in
the context of a cell.
Repository of our genetic make-up.
Transcription

DNA

Translation

RNA

Proteins

Different genes are
active in different
tissues at appropriate Metabolism, Structure
Organization, Development
times.

Human Genes?
In a chimpanzee and a person the same genes
create two different beings, not because the many
of the genes are different, but because genes are
switched on and off in different patterns.
The head of a chimpanzee is a different
shape to that of a human because the
genes involved are switched on for
different lengths of time - the jaws of a
chimp grow for longer than those of a
human at a similar stage of development,
and the cranium grows for a shorter time.

You won’t tell the difference between a piece of music
by Beethoven, Bach or Stockhausen simply by noting
the different types of instrument!

Human Genes?
ARHGAP11B
Found in humans – not chimpanzees
A gene appearing after the divergence from chimpanzee
controls neural progenitors proliferation and can cause
neocortex folding .
ARHGAP11B is a human-specific gene that amplifies basal
progenitors and is capable of causing neocortex folding in
mouse. This likely reflects a role for ARHGAP11B in
development and evolutionary expansion of the human
neocortex, a conclusion consistent with the finding that the
gene duplication that created ARHGAP11B occurred on the
human lineage after the divergence from the chimpanzee
lineage but before the divergence from Neanderthals
Science (2015) 347, 1465-1470

https://www.mpg.de/10851125/a-tinychange-with-considerable-consequences

1-4% of our genome is related to
Neanderthals (and other hominids)
Greater amounts of Neanderthal DNA
in Asians and Europeans than Africans
Interbreeding happened
about 60,000 years ago in
the eastern Mediterranean
and about 45,000 years ago
in eastern Asia. Both after
the first H. sapiens had
migrated out of Africa

“Neanderthals are not totally extinct; they live on in
some of us.”
Paabo

Reaction of social conservatives.
After the discovery of the Neanderthal
genome a majority of bloggers on the
white supremacist website Stormfront.org
congratulated themselves for their genetic
uniqueness and claimed Neanderthal DNA
was responsible for the "intellectual
supremacy" and "physical prowess" of
Europeans.

Today we are learning the
language in which God
created life. We are gaining
ever more awe for the
complexity, the beauty, the wonder of God's
most divine and sacred gift” Bill Clinton.
"It is humbling for me and
awe inspiring to realize
that we have caught the
first glimpse of our own
instruction book, previously
known only to God”

Francis Collins

The President pledged to continue and
accelerate the United States' commitment to
helping translate this blueprint into novel
healthcare strategies and therapies. He will
underscore that this genetic information must
never be used to stigmatize or
discriminate against any
individual or group. Our
scientific advances must always
incorporate our most cherished
values, and the privacy of this
new information must be
protected.

We know that there are somethings that
we cannot change:
Can any one of you by worrying add a
single hour to your life Matthew 6:27
But other things are our choice and
responsibility:
…then choose for yourselves this day
whom you will serve, whether the gods your
ancestors served beyond the Euphrates, or
the gods of the Amorites, in whose land you
are living. But as for me and my household,
we will serve the LORD. Joshua 24:15

Genetic reductionism
• The ‘gene for’ fallacy – the false idea that
Genes-Я-Us.
• Deification of DNA
• This suggests that we are no more than just
the sum of our genes?
• It subscribes to genetic fatalism
DNA neither cares nor knows. DNA just is.
And we dance to its music.
Richard Dawkins, River Out of Eden p133

Gene for…?
Most conditions are the combination of many genes.
Diabetes - more than 36 genes have been found
that contribute to the risk of type 2 diabetes
Height - “no less than 697 small variations at 400
locations influence our height”
Intelligence – 100s of gene

Can I blame my genes?
Achondroplasia
Alpha-1 Antitrypsin Deficiency
Antiphospholipid Syndrome
Autism
Autosomal Dominant Polycystic
Kidney Disease
Breast cancer
Charcot-Marie-Tooth
Colon cancer
Cri du chat
Crohn's Disease
Cystic fibrosis
Dercum Disease
Down Syndrome
Duane Syndrome
Duchenne Muscular Dystrophy
Factor V Leiden Thrombophilia
Familial Hypercholesterolemia
Familial Mediterranean Fever
Fragile X Syndrome
Gaucher Disease
Haemochromatosis
Haemophilia
Holoprosencephaly
Huntington's disease

Genetic Disorders

Klinefelter syndrome
Marfan syndrome
Myotonic Dystrophy
Neurofibromatosis
Noonan Syndrome
Osteogenesis Imperfecta
Parkinson's disease
Phenylketonuria
Poland Anomaly
Porphyria
Progeria
Prostate Cancer
Retinitis Pigmentosa
Severe Combined Immunodeficiency (SCID)
Sickle cell disease
Skin Cancer
Spinal Muscular Atrophy
Tay-Sachs
Thalassemia
Trimethylaminuria
Turner Syndrome
Velocardiofacial Syndrome
WAGR Syndrome
Wilson Disease

Disease mutations
Point mutations
e.g. Cystic fibrosis, sickle cell anaemia, Thalassaemia
GAG (Glu) – GTG (Val)

Disease mutations
Point mutations
e.g. Cystic fibrosis, sickle cell anaemia, Thalassaemia

Rearrangements
Chronic Myeloid Leukaemia
Burkitt’s lymphoma

Expansions
Friedreich’s Ataxia (GAA)n
Huntingdon’s disease (CAG)n
ALS (GGGGCC)n

So in some instances, yes, we can
blame our genes.
“It was so profound, how little we were
actually able to say to him… To me it really
proved that this is the beginning not the end”
Michael Egholm – on advising James Watson
on the meaning of the 20 mutations in his
DNA sequence.
Nature 452, 788 (2008) doi:10.1038/452788b

DNA is NOT a blueprint
• DNA contains the information needed to
produce proteins and to regulate their
production.
• Genes are parts of a complex system – they do
very little by themselves.
• Traits emerge from the interactions of genes
and developmental and environmental factors.
• DNA contains basic information that, when
combined with the other organic structures (in
the egg) and context (the mother’s uterus), will
facilitate the growth of a single cell (the
combined sperm and egg) into a multibillioncell person.

Our bodies contain trillions of cells
Our brains contain billions of neurones
each one of these may make thousands
of connections. (maybe 100 trillion
synapses
This cannot all be specified in the DNA
sequence alone!

International Socialist Review
Issue 38, November–December 2004
Genes, Evolution, and Human Nature

Is Biology Destiny?

“Genes for….”

“An increasing number of studies suggest that
biology can exert a significant influence on political
beliefs and behaviours, … genes could exert a pull
on attitudes concerning topics such as abortion,
immigration, the death penalty and pacifism”.
Nature 490: 466-468

“it is difficult to
change
someone’s mind
about political
issues because
their reactions
are rooted in
their physiology”.

Belief in genetic determinism tends to lead to
more conservative political ideologies.
• If human nature is fixed by our genes then we
cannot change society
• The problems lie not in the structure of society,
but in some of the individuals who make up
society. The solution is therefore to change, or
even eliminate, the individuals, not to challenge
existing social structures.

Characteristics such as "pauperism," criminality, and "feeblemindedness" were biologically inherited. Though capital
punishment is a crude method of grappling with the difficulty
[of those with inferior genes] it is infinitely superior to that of
training the feeble-minded and criminalistic and then letting
them loose upon society and permitting them to perpetuate in
their offspring these animal traits
Charles Davenport Heredity in Relation to Eugenics (1911)
Sterilization of the feeble-minded
“Three Generations of Imbeciles Are Enough”
Justice Oliver Wendell Holmes, Jr. (Buck v. Bell)
1927 Supreme court case upholding a Virginia law that
authorized the state to surgically sterilize certain “mental
defectives” without their consent.
It is better for all the world if, instead of waiting to execute degenerate offspring for
crime or to let them starve for their imbecility, society can prevent those who are
manifestly unfit from continuing their kind. . . . Three generations of imbeciles are
enough.

Gene for……
Y-chromosome and criminality?
One of the strongest links
between criminality and genetics
is the Y-chromosome which is
possessed by all males (over
90% of all prison populations are
male), yet being male in itself
does not lead to criminal
behaviour (most men are not
criminals).

Association does not mean causation

Gene for……
Y-chromosome and criminality?
XYY males (1 in 1000)
97% who have this genotype are not aware of it
Despite earlier claims, there is no evidence that XYY
men are inclined to aggressive or violent behaviour.

Gene for…..
Aggressive behaviour?
Monoamine oxidase (MAO-A) – “warrior gene”

(MAO-A) breaks down
neurotransmitters such
as serotonin (5HT),
noradrenaline, &
dopamine
Dopamine levels are
related to aggression

Gene for…..
Aggressive behaviour?
In one Dutch family with a history of male
aggressive behaviour there was a complete
deficiency of monoamine oxidase A (on X
chromosome) - a point mutation was identified in
the eighth exon of the monoamine oxidase A
structural gene.
CAG mutated to TAG
Gives a truncated protein

Brunner et al., (1993) Science 262, 578-580

Dutch Study Conclusions
• “Syndrome” identified in this family
– Mental Retardation
– Violent behavior

• “Behaviour” varied over time and across
generations
• Caused by mutation in MAOA eliminating
enzyme
• Extremely rare- no more cases reported

Gene for…..
February 17, 1991, Stephen Mobley
robbed a Domino's pizza store in Hall
County, Georgia where he shot the store
Stephen Mobley
manager, in the back of the head.
Mobley admitted the crime and showed no remorse
Mobley's lawyers requested that he be tested for the
MAO-A genetic abnormality. They argued that this might
explain his actions in an effort to save him from
imposition of the death sentence.
The judge stated that the law was not ready to accept
such evidence
Mobley's father subsequently sacked his son's lawyers

Dunedin Multidisciplinary Health &
Development Study
1,037 children (52% ♂) assessed every 2-3 years
birth to age 26 (~ general population)
Genotyped variable region in MAOA promoter
3 repeats associated with low MAOA activity
4 repeats with high MAOA activity
This is not the MAOA mutation
Mutation= NO MAOA activity
Polymorphism = altered (more or less) activity
Compare 2 polymorphisms with environmental
factors

Dunedin Multidisciplinary Health &
Development Study

Science (2002) 297:851-854
Br J Psychiatry. (2011) 198, 457–463

Genes and responsibility
What would you do with this information?
Lighter or tougher sentences?
Prosecutors could use the same genetic evidence
to argue for tougher sentences by suggesting
people with such genes are inherently 'bad‘.
Guilty before committing any crime?
If people know their genetic risk, but fail to act on the
information are they responsible and blameworthy?

On the basis of the genetic tests, Judge Reinotti
docked a further year off the defendant's
sentence, arguing that the defendant's genes
"would make him particularly aggressive in
stressful situations". Giving his verdict, Reinotti
said he had found the MAOA evidence
particularly compelling.
http://www.nature.com/news/2009/091030/full/news.2009.1050.html

Simon Weston visits
the Genome Centre in
London

“And this peak here suggests actually that you have the
gene variant that is not associated with resilience.
AT: So how do you feel about this, Simon?
SW: I don’t know, I think I’m probably leaning towards being
slightly happy about that, in the sense that … it’s the sort of,
the nurture element rather than the nature element. I always
wanted it to be about who I am, not what I am. …it’s not
what happens, it’s what you’re prepared to do about it that
counts...”
http://www.bbc.co.uk/guides/z2qxfrd

What do we gain from this knowledge?
Nature (2013) 413, 133

• Associations only hold for groups: many might carry the
same genes, yet without any pathology
• People who carry the same mutations could be stigmatized
“to identify a genetic variant is more straightforward – but
arguably less informative – than to characterise the complex
environment of the individual”

Can I blame my genes?
Genes may affect our potential,
But we remain responsible for our actions.

Escape from determinism?
“We are the only ones who can escape from
our genes, and so we have doctors, social
benefits, hospitals....so we can tame and
overthrow the tyranny of natural selection”
I am different to Washington. I have a higher,
grander standard of principle. Washington
could not lie. I can lie, but I won’t. Mark Twain

Hamer claimed a
correlation between the
Self-Transcendence score
and the presence of a
variant polymorphism of
the VMAT2 gene

“A Gene That Accounts for Less Than
One Percent of the Variance Found in
Scores on Psychological Questionnaires
Designed to Measure a Factor Called
Self-Transcendence, Which Can Signify
Everything from Belonging to the Green
Party to Believing in ESP, According to
One Unpublished, Unreplicated Study.”
Review of the God Gene in Scientific American,
Carl Zimmer

Vaccine against the
VMAT2 gene to inhibit
fundamentalism

Is a HOAX!

The Pentagon may vaccinate large populations in the Middle
East with what is being called FunVax – a fundamentalist
vaccine. As explained by Pentagon researchers, the
FunVax uses an airborne virus to indiscriminately infect
populations considered high risk for religious
fundamentalism. The virus in this vaccine purportedly has
been tested and shown to reduce fundamentalism and
religiosity in all who are infected by damaging what is called
the “God gene.”

“The idea of a God gene goes
against all my personal
theological convictions. You
can’t cut faith down to the
lowest common denominator
of genetic survival. It shows
the poverty of reductionist
John Polkinghorne
thinking.”

“I have evolved from being a
committed atheist in my twenties
to being a firm believer in my
fifties. During my conversion there
is no evidence that my DNA
changed. The notion that
spirituality is hard-wired cannot be
entirely correct.”
Francis Collins

Human genetic variants, such as the
metabolism of dopamine and
serotonin, generate a predisposition
toward risk-taking.
This manifests itself in specific
behaviours, such as a fondness for
roller-coasters, or for fast sports cars.
This does not mean that there is a
gene “for” roller coasters, or “against”
Volvos…. There are no genes for
Buddhism as opposed to Hinduism, or
for Jewishness as opposed to
Christianity, there are no genes for
religion as opposed to atheism.

Many nongenetic factors affect our development.

Development and Epigenetics
DNA modification – regulating gene expression
We do not inherit just “naked DNA”
Environment within the cell
3000 proteins
7500 mRNA
1000s of miRNAs
Context of the cell and other genes
Maternal context
“The new science of epigenetics
reveals how the choices that you make
can change your genes – and those of
your kids”

The infant brain is not a
miniature version of the adult
brain but a self-organising
system that only assembles
correctly if the right
environmental inputs (like
light, sound and language)
are available at the right time.
100% of the phenotype of any complex
organism involves genetics and 100%
involves the environment.

The brain is an organ consisting
of 10 billion neurons with 1000
times as many contact points
(synapses), 200 billion glial cells
and 100,000 kilometres of axons
(nerve fibres).
Although genes specify the
structural and biochemical
components of neurones, they
cannot specify which
connections are made.
Connections are being made
and un-made throughout life,
based on learning and other
experiences.

These interactions continue throughout
development – environment and genes
interact at all levels.
Learning, acquired skills, addictions, habits all
shape our character and influence our genes.

Nature/Nurture
Genes/Environment

BOTH

Genes may affect our potential,
but they alone do not determine or define it.
Genes provide the potential for
personhood, but they alone are not
sufficient to make us human. The
genome supports social learning and
development.

“We must insist that a full understanding of
the human condition demands an integration
of the biological and the social in which
neither is given primacy or ontological
priority over the other”
Ted Peters: Playing God?: Genetic Determinism and
Human Freedom

“Genetic information does not dictate
everything about us. We are not slaves of
that information. We must see beyond a
first reaction that we are the
consequences of our genes; that we are
guilty of a crime because our genes made
us do it; or that we are noble because our
genes made us so. This shallow genetic
determinism is unwise and untrue.”
Walter Gilbert

Our genes may limit our abilities – but we
are much more than the sum of our genes

We’re in the age of the genome, but we can still
recognise that it takes much more than genes to

make the human”
What Genetic Changes Made Us Uniquely Human:
Science 2005 Elizabeth Culotta

Image of God
Humanity is created in
the ‘image and likeness’
of God. Gen. 1:26-28.
Genetically we are 98% similar to chimpanzees –
does not make them 98% in the image of God!
God is Spirit – not flesh and blood
God is relational – trinity
God as ruler – image of the king – we are
ALL made in the image of God

We are not just defined by our chemical makeup, but by our relationships.
“a person becomes a person through persons”.
(Just as DNA in itself does nothing, except in
the context of a cell, and a cell does nothing
interesting, except in the context of an
organism, so we are define by our
relationships).
We find our true identity in relationship with
God, who knows us and gives us identity,
worth and significance.

Identity and freedom are a divine gift
… circumcised on the eighth day, of the people
of Israel, of the tribe of Benjamin, a Hebrew of
Hebrews; in regard to the law, a Pharisee; as
for zeal, persecuting the church; as for
righteousness based on the law, faultless. But
whatever were gains to me I now consider loss
for the sake of Christ.
Philippians 3

Identity and freedom are a divine gift
to all who did receive him, to those who believed in his name,
he gave the right to become children of God - children born
not of natural descent, nor of human decision or a husband’s
will, but born of God.
John 1:12f
… circumcised on the eighth day, of the people of Israel, of
the tribe of Benjamin, a Hebrew of Hebrews; in regard to the
law, a Pharisee; as for zeal, persecuting the church; as for
righteousness based on the law, faultless. But whatever
were gains to me I now consider loss for the sake of Christ.
Philippians 3

Live as free people, but do not use your freedom as a coverup for evil.
1Peter 2:16
And we, who with unveiled faces all reflect the Lord's glory,
are being transformed into his likeness. 1Corinthians 3:18
Therefore, if anyone is in Christ, the new creation has come:
The old has gone, the new is here. 2 Corinthians 5:17

Change is possible
And we, who with unveiled faces all reflect the
Lord's glory, are being transformed into his
likeness. 1Corinthians 3:18
Therefore, if anyone is in Christ, the new
creation has come: The old has gone, the new
is here.
2 Corinthians 5:17

God is his own freedom bestows human
freedom… Human freedom is the gift of God
in the free outpouring of His grace.
Karl Barth
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