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The Past

1866 | Gregor Mendel' theories of inheritance are published.

1915 | Thomas Morgan Hunt shows that genes, which exist on chromo-
somes, are responsible for nheritance.

1941 | George Beadle and Edward Tatum show that genes control the
functions of a cel because genes code for proteins.

1953 | James Watson and Francs Crick discover th double helix struc-
ture of DNA

1966 | Marshal Nirenberg cracks the genetic code, which i the code of
inheritance.

1976 | Scientists genetically engineer bacteria to produce human insulin,
which can be used to treat diabetes. This is the first drug made.
through the use of genetic engineering.

1983 | Scientists dentify the gene responsible for Huntington’s disease,
leading to one of the first genetic tests for a disease.

1990 _| The Human Genome Project is launched.

1994 | Scientists locate the BROAT gene and are able to start predicting

2 woman's genetic risk of breast cancer.
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Protection
against
male-pattern
baldness

Altrusm,
musical
abilty, and
ancing skil

AR, 2001

AVPRIA,
sicead

Just by looking at pictures of the members of
some families, you would probably guess that
male-pattern baldness has a significant
genetic component.Scientists have known for
along time that men with male-pattern balg-
ness have an increased number of receptors
for the hormone testosterone (a receptor s
used by the cell o catch and bind to a sub-
stance, such as testosterone, as it circulates
through the body), but only in those areas of
their scalp that are going bald, meaning that
these testosterone receptors are likely to have
Something to do with baldness. Following this
observation, genetic researchers studying
baldness focused their attention on the AR
‘gene, which i responsible for producing the
testosterone receptor. Variants within this
‘gene were found to affect the number of tes-
tosterone receptors produced in the body and,
together with other variants at diferent loca-
tions, have been associated with either protec-
tion against baldness or a significantly
increased sk of going bald. Knowing whether
you e at increased risk for baldness s impor-
tant because the sooner you start using medi-
cations such s finasteride (Propecia) and
minoxidl (Rogaine), the better the resuits, and
Knowing that you are precisposed to hair loss.
might encourage you to seek appropriate
treatment sooner.

Even complex social behaviors have a
genetic component. The AVPRIA gene pro-
duces a protein that is active in specific
areas of the brain involved with modulating
behavior, and the SLC6A4 gene is involved in
making sure that serotonin (which is a neu
rotransmitten) s circulated as needed
throughout the brain. A combination of vari-
ants within these genes has been associated
with various traits, including a predisposition
toward altruism, musical ability, music appre-
ciation, dancing skill and even spirituality.In
ancient times these traits and benaviors
were extremely pertinent to our survival as a
species. Communication through ritual
movements, vocalization of wants and needs.
(especially between a mother and child),
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CLASS OF MEDICATION(S)

USED IN THE TREATMENT OR
PREVENTION OF

Antibiotics Bacterial infection
Antivirals HIV/AIDS and hepatitis C
Statine High cholesterol

Beta-blockers, angiotensin-convert-
ing enzyme inhbitors, angiotensin
receptor blockers,diuretics.

High blood pressure and heart
failure

Blood thinners (warfarin, aspirin.
Plavio

Risk of blood clots, heart attack,
stroke

Stomach acid blockers (proton
pump inhibitors)

Stomach ulcers and acid reflux

Chemotherapy and chemopreven-
tion (tamoxifen, 5-luorouraci, paci-
taxel, doxorubicin, vinblastine,
vincristine rinotecan, cisplatin,
oxaliplatin, ituximab, prednisone,
Herceptin)

Cancer (colorectal breast, ovarian,
leukemia, lymphoma, pancreatic,
stomach, melanoma, ung, testicular,
head and neck, sarcoma, bladder,
and endrometrial)

‘Antidepressants (selective serotonin
reuptake inhibiors, also known as
S5Ris)

Depression, anxiety, eating
disorders

Stimulants (Ritalin and Adderall)

‘Attention-deficit/hyperactivity
disorder

Antarrhythmias

Heart arrhythmias

Antipsychotics

Schizophrenia, bipolar disorder,
psychosis

‘Antepileptics

Epilepsy and seizure disorders

‘Antitubercuiosis

Prevention and treatment of
tuberculosis
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Medications

Daily NSAIDS

Daiy statins

Complementary Prevention

Increase intake of omega-3s from
fish oil

Stress reduction techniques.

D0 not take vitamin £ supplements.

Do not take vitamin £ supplements

Monitoring Cognition

Routine surveillance according to
the genstic isk that's determined
for all cardiovascular-related
aiseases

Increased surveillance for and treat-
ment of allcardiovascular diseases,
including high cholesterol levels,
besity, abnormal blood pressure,
and diabetes

Mini-Mental State Examinations

Brain PET scans
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This gene is very active in areas of the brain
that are associated with memory. A variant in
this gene allows the brain to retain memories.
with ess effort. Because of this, people with
this variant have much better short-term and
long-term episodic memory. Preliminary evi-
ence also suggests that this same variant may
protect against Alzheimer's disease. Although
the variant occurs in peoples from around the.
world, itis most freauent in Asian populations.

These genes produce important proteins in
our muscles. Variants within these genes
affect the way the muscles use eneray when
they are working hard during exercise (known
s muscle efficiency) as well as how much
Strength the muscles can gain through train-
ing. Other variants in these genes also affect
the body's oxygen-sensing mechanisms, such
s how the lungs and heart deliver oxygen to
the muscles during exercise. Some of these
variants are associated with a predisposition
for short, power exercise, such as soccer,
Sprinting. short-distance swimming, gymnas-
tics, tennis, boxing, wresting, and wieightlift-
ing. Other variants are associated with a
predisposition or long, endurance exercise,
Such as running marathons, cross-country
sking, long-distance swimming, long-distance
biking, mountain biking, triathlons, rowing,
and mountaineering. Studies have also looked
at elte athiates,including many Olympians,
and have found that many of them have spe-
cific patterns of variants within these genes.
(Optimizing athletc training through genetic
testing is discussed further in Chapter 5

Breastfeeding has been shown to increase the
Iifelong 1G of the child, but only if the child
has a specific genetic variant within the
FADS2 gene (see Chapter 6).

Although the study of the genetic basis for
inteligence is very controversia, it has been
shown conclusively that cognitive abilty and
1Q are determined by both genetic and non-
‘genetic factors, such as education level. The
genatic component constitutes between 50
and 80 percent of IG; the rest is determined
by nongenatic factors. This gene produces a
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APOE VARIANTS

Risk

£2/E2 a0 £2/£3 40 porcent lower

E3/E3 No increased isk on its own, but
isk may be increased if variants
also exist in the TOMMAO gene

£2/E4 160 percent increased

E3/€4 220 percent increased

E£a/ea

> 1,000 percent increased
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'NOPREDISPOSITION TO | GENETIC PREDISPOSITION TO OR FAMILY
BREAST OR OVARIAN CANCER| HISTORY OF BREAST AND/OR OVARIAN CANCER

Physician-performed ‘Avoid radiation (from x-rays, CAT scans, and
breast exam every 2+3 | mammograms) to the chest. abdomen, and
years in the 205 and 305 | pelvis throughout chidhood and adulthood
and then annually after 40 | except when absolutely necessary






OEBPS/colb_9781101186770_oeb_006_r1.gif
Father's Genes

Mother’s Genes.

Unaffected Gene | _ois
8

3| unaffected Gene | Unsffected Gene
2| UnsffectedGene | Diseased Gene.
2| Noncarrien

5

S| biseased Gene Diseased Gene
3| unsfiected Gene Diseased Gene
£ (Carrie (Diseased)
H

Recessive Inheritance






OEBPS/colb_9781101186770_oeb_032_r1.gif
i

evoping Feus

e

>





OEBPS/colb_9781101186770_oeb_008_r1.gif
Attack Flank

Pincer Movement Stratogy

Head-On Battle

st

Healtheare

Altack Flank






OEBPS/colb_9781101186770_oeb_029_r1.gif
uo] pewewi|  woo

on| w|  mes| on| sm|  ow| wiw| omwesa| owswre| owpese
s el wos| e
awon| oo | s | | wy|  weauss| womww| men
awin| | | | on| o] | o | ousmes| suwtmes
Guom| | mew|  sa|  on| on| wy| owemeen| sewe| sqess
— R - —
oo | s o] | | soa| sowea| oo oo sevsrn
o e wsamgnd | e | e
| o] i wm on| | | e | wescee| Ay
Ln02 | causas | “aseivay | sasvasia| sasvasia | Sumas | .57 | wonoms o
acnons| oA | wownes | v | 0% | Gaiio

(95U 10 0, patse) 210 595E3SIP 1) 2UO U 0 6 SIU1O PUE

504 (0usd 21e awios (Ajo1esedas i

51 350051p 4209) a1ue>

2119 040 59210105 OWOS “UEILIUBIS JoP 2Us MOIDG 31GR1 DU} U PRSI SAIUCLIO DL A PIPINOAC SIS BUIDIDS OIS UL

ONINIZUDS DI1INIO ONIGIAOUd SIINVAWOD 40 NOSINVAWOD NV LSIT






OEBPS/colb_9781101186770_oeb_004_r1.gif
Genetic risk + Nongenetic risk = Total risk of disease
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courtship practices, and an abilty to commu-
nicate and to cooperate within a group were
extremely advantageous, and genes that
enabled and promoted siich behaviors helped
our ancestors survive. Everything bult into.
our genetic code today exists because it
nabled our ancestors to survive and evolve
over more than 5 millon years. S0, a genetic
predisposition to musical ability and dancing.
s actually a remnant of yesteryear

“The time of day when you are most productive
s referred to as your chronotype; daytime peo-
ble are eferred to a lrks, and evening people
s ows. The genes involved in determining your
chronotype produce proteins that are involved
i the modulation of your internal clock, known
s your circadian rhythm. And, yes, one of these.
‘genes has appropriatey been named CLOCK.
Variants within these genes have been shown to
e involved in determining whether you area
‘morning or an evening person and have also
been associated with sleaping patterns, such as
aninabilty o 9o to sieep early or diffculty
waking up inthe morning. Because of their
association with circadian rhythm, these genes
have also been studied extensively n people.
with seasonal disorders. Some variants have.
been associated with becoming depressed dur-
ing the winter, known s the winter biues or
seasonal afective disorder Fortunately, on can
combat winter depression in a number of ways,
Such as exposure o artifcal ght that mimics
the summer sunlight or by taking short courses
of medications.
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Inhaled lung medications.

‘Asthma and chronic abstructive
pulmonary disease

Immunosuppressants (azathioprine,
&-mercaptopurine, D-penicilamine,
cyclosporine)

‘Organ transplants and autommune
diseases (Crohns disease, ulcerative
colits, muliple sclerosis, and rheu-
matoid arthriis)

Growth hormone

‘Abnormally smallstature

General anesthesia and neuromus-
cular blockers

Used during surgical procedures.
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The Present

2000

The Human Genome Project and Celera Genomics successfully
complete an initial craft sequence of the entire human genome.

2006

The declining cost and increasing power of comprehensive
genetic testing allow scientists to test for thousands of genes and
their genetic variants all at a single time. This enables predictive
medicine to become a realty and marks the beginning of med-
cine's pincer movement against disease.

2000

Full genome sequencing starts to become commercialy viable,
and individuals can now have their entire genome sequenced all
at once. Full genome sequencing provides all the data required

for full genome analysis, which, in turn, can provide information
on virtualy al known diseases and traits.

The Future

2018

Gene therapy is used to treat or potentially cure diseases such as
eystic fibrosis and sickle-cell disaase. More gene therapy treat-
ments follow,including those for Parkinson's, Cron', and
arthriis,

2023

Genetic engineering research translates into medical care, allow-
ing us to change specific genetic variants in a person, thereby
changing disease risk on a genetic level

2028

Human longevity and wellness are significantly increased. Using
genetic technology and predictive medicine, the average lifespan
may be 125 years or longer (and these extra years will be active
and full of vitaity),
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protein that is involved in how the brain pro-
cesses and transmits information (called neu-
rotransmission). Specific variants within this
‘gene have been associated with a difference
of about five 1G points

This gene is responsible for producing a pro-
tein that resides on the outside of the immune
colls (also known as white blood cells). When
a person is exposed to HIV and the virus
enters the blaod, it infects the immune cells
by clinging to the protein. Once the virus is
able to nfect a person's immune cols, it can,
replicate and spread, and the person then
becomes "HIV positive.” Therefore, this gene
makes the protein that s necessary for HIV to
nfect a person. However, a specific genetic
variant within this gene prevents it from work-
ing, which means that the protein isn't ever
broduced. If the HIV virus doesn't have this
brotein to cling to, it cannot infect the person
and eventually the virus is cleared from the
ersons body, leaving the exposed person
uninfected by HIV. As many as 1 out of every,
100 people of European decent have two cop-
s of this variant, with the frequency being
lower in other ethnicties. (Further discussion
of how genetic testing empowers us in our
fight against HIV can be found at wwwOut
smartYourGenes com/HIV)

Many gifferent genes are involved in the regu-
lation of metabolism and the way the body
brocesses and stores the calories that are
consumed. Some contribute to weight, others
to body mass index (BMD, and some dictate.
the amount of fat stored in different aras of
the body. Variants within these genes have
ocen found to be associated with eanness
(protection against obesity), and others are
associated with weight gain, leading to obe-
Sity. What's more, there are actually genetic
Variants that dictate whether eating a low-
carb o lowi-fat diet will be most beneficial for
losing weight. (Obesity is discussed further in
Chapter 5
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Mammogram every year
starting at age 40

Self-examination of the breasts every month
Starting at age 18 after receiving instruction
from a physician

No specifc screening indi-
cated for ovarian cancer

Physician-performed breast exam every year
Starting at age 25 or at the time of the first
pregnancy, whichever comes first

MRI screening of brasts every 12 months
starting at age 25 or immediately after the
birth of the firs chil, whichever comes first

Ultrasound of the breast along with physici
performed breast exam conducted intally
and then halfway through pregnancy. apl-
cable for al pregnancies

‘Women with BRCAT varants: consider having
first child o later than 16 years after first period

Breastioed for at least 12 months

Ultrasound of the ovaries every year starting
atage 25

early CA125 blood tests starting at age 25,
used in conjunction ith annual ultrasound

Regular exercise, including ntensive cardio, 4
or more times per week starting at age 15

Maintaining a healthy body weight (BMI < 24)
after menopause

Increased daily consumption of green tea for
people with specific genetic variants.

Increased daily consumption of coffee for
people vith specific genetic variants.

‘Avoidance of alcohol throughout Ife for those.
with specific genetic variants.

‘Consume at east 300 micrograms of folate
daily for lfe

‘Considering chemoprevention with tamoxifen
for 5 years starting at age 35, depending on
‘genetic analysis

Consider surgery to remove ovaries and fal-
Iopian tubes after childbearing is completed

‘Considering surgery to remove breasts, ova-
ries, and fallopian tubes after childbearing is
completed
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Exceptional
longevity

Great
physical
strength

EXTRAORDINARY TRAITS
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HOW IT WORKS

These genes control the way the body pro-
cesses cholesterol. In certain populations, var
ants within these genes cause people to have
cither higher high-density ipoproteins (HDL..
the good cholesterol and lower low-density
lipoproteins (LDL. bad cholesterol) levels or
increased protection against oxidative stress at
the callular level These resultin @ decreased
risk of cardiovascular disease that greatly
increases the person's chance o Iving t0 100
years old and longer Some of these genetic:
variants also appear o preserve the mental
facultie, 50 people who have them not only
live much longer but aso stay mentally sharp.

This gene codes for myostatin, a protein that
imits how much muscles can grovi A variant
within this gene causes the body to produce
less myostatin, leading to Schwarzenegger-
like muscle mass and superhuman strength,
even in babies.
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General female population 0.25%
Family History

Breast cancer in one fist- or second-degree relative | 6.25%
Breast cancer in two firt- or second-degree relatives | 12.6%
Breast cancer in more than two first- or second-degree. | S0%
relatives

Breast and ovarian cancers in the same famiy. 0%
Personal History for Females

Breast cancer after age 40 %
Breast cancer before age 40 0%
Breast cancer before age 30 2%
Ovarian cancer at any age 0%
Fomale Ethnicity.

‘Asian American who has had breast cancer before age 65 | 0.5%
‘African American who has had breast cancer before | 2.6%
age 65

Hispanic American who has had breast cancer before | 35%
age6s

‘Ashkenazi Jows 25%
‘Ashkenazi Jow who has had breast cancer after age 40 | 10%
‘Ashkenazi Jew who has had breast cancer before age 40 | 35.3%
‘Ashkenazi Jow who has had ovarian cancer at any age | 33.3%
Males

Man with breast cancer at any age. %
‘Ashkenazi Jew with breast cancer at any age 20%
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IF YOU DON'T HAVE ANY COPIES OF
THE £4 GENETIC VARIANT

IF YOU HAVE ONE OR TWO COPIES.
OF THE £4 GENETIC VARIANT

Lifestyle

Build a cogntive reserve.

Build a cognitive reserve.

Engage in physical exercise

Engage in physical exercise.

Drink moderate amounts of red.

Avoid head trauma

Follow the Meditarranean diet
Drink coffee or espresso
Stop smoking cigarettes
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GENETIC TERMINOLOGY

onA
Genetic makeup.
Genes
Chromosomes
Genome.
Genetic variant
Genetic testing
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MANUAL OF LiFE

The ink
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The sentences

The chapters

The entire book
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A change in ust one of the  bilion
latters of your genatic code can
lead to a change in the protein
produced by a gene. This abnormal
protein can then 90 on o affect the.
veralcall. Abmormal call can then

affoct your ontire body, potentially
Causing liness and discase.
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Outsmart
Your
Genes

How Understanding Your DNA Will
Empower You to Protect Yourself Against
Cancer, Alzheimer's, Heart Disease, Obesity,

and Many Other Conditions

BRANDON COLBY, MD
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