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The Genius of Genes: From discovery to 3/3

Cure
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The Human Genome Project beganin | 7 /10 ol | Pan

1990. It has been going on for 16 years, from

and has cost millions of dollars. bottom

left to
top
right.
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This project consists of reading and
mapping human DNA. Since all
organisms are defined by their DNA,
this will help in the curing of diseases.
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Each human consists of 70 to 100 trillior
cells, they are all identical in any
individual, and each one is composed of
a nucleus and cytoplasm.
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In each nucleus, there are 46

chromosomes, made up of 30000 genes.

Protein molecules determine which
genes are turned on, giving cells
different functions.
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DNA is a double helix, consisting of four
nucleotides, represented by the letters
A, T, G, and C. Adenine links with
Thymine, and Guanine with Cytosine.
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After 1977, DNA reading, the essence o
the Human Genome Project, greatly
evolved with the use of nanotechnology,
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DNA reading consists of determining 5/55 Pan
the specific sequence of nucleotides in a upward
given gene. S.
http://res2.agr.ca/winnipeg/imag
es/gel.ipg
Nanomachines analyze strands of cut up 4/59 Zoom
DNA by increasing their size. in on
robotic
arm.




The computer reads the different 5/64 Pan
colours for each nucleotide, thanks to a downw
fluorescent tag attached prior to the ards.
reading.

Previously, with the use of chemicals 9/73 Zoom
and radiation, it could take up to 9 out
months to sequence one gene. from
Nanomachines can now read the entire center.
human genome in just 2 hours.

Various copies of DNA were placed in | 7/85 Zoom
four tubes, each one with a different in on
chemical. These would partially digest center.

the strands after each nucleotide.




The outcome was various copies of the | 4/89 Pan
same DNA cut at different lengths. downw
ards.
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ges/Dna2.qif

The strands were then read with an X- | 10/99 Zoom

ray. A scientist could then determine the in on

base sequences by examining the DNA

location of the nucleotides, as well as by strands

using the power of deduction.
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Nowadays, a process called PCR 6/105 3 * | Pan

(Polymerase Chain Reaction) allows = | upward

scientists to multiply DNA manyfold. . sls.
http://fig.cox.miami.edu/~cmalle
ry/150/gene/c7.20.7.pcr.jpg

Thus, one can have enough copies of a| 4/109 Pan

DNA strand to sequence, using from

nanotechnology. left to

right.
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At various laboratories, scientists create| 6/119
DNA, using a synthesizer.
Adenine, Thymine, Cytosine and 5/124

Guanine are organized into various
sequences.
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Strands of nucleotides link with their 6/130 Pan
exact opposites. Thus, one DNA downw
molecule is formed. ards.
http://sbchem.sunysb.edu/msl/dn
a.qif
Next, fluorescent tags are attached to | 6/136 Zoom
the DNA, allowing scientists to identify in on
this microscopic molecule. fluoresc
ent tag.
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The human genome is all but perfect. | 9/145 Pan
Humans undergo about 10000 genetic upward
mutations a day, which are repaired by S.
protein molecules, replacing faulty DNA
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Some mutations, called Single 9/154 Pan
Nucleotide Polymorphisms, are not from
fixed naturally. Thanks to the Human left to
Genome Project, scientists have been right.

able to identify these mutations.
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Although it has not yet been discovered
how to reverse mutations, SNPs can be
useful.
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They are used to compare human DNA
and add to the Human Genome
Project’s list of diseases and their
causes.
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The Application of the Human Genome | 4/169 Pan
Project to the Curing of Diseases. upward
S.
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Scientists worldwide have stored over | 9/178 Zoom

500 million sequences of DNA. The in on

Human Genome Project’s current goal center.

IS to cut the cost of DNA mapping.




By knowing a patient’s genetic 6/184 Zoom
background, doctors can diagnose out
illnesses years before symptoms appeat. from
center.
Genetic Companies have already 8/192 Pan
patented over 4000 genes. If these genes from
can help in curing diseases, the company left to
gets the credit. right.
The genetic information already 5/197 Pan
retrieved is the true backbone of the from
Human Genome Project. right to
left.




Scientists compare an individual’s DNA | 6/203 Zoom
to the control group to identify any out
SNPs. from
center.
Once a mutation is detected, scientists | 7/210 Pan
compare individuals with similar from
symptoms, trying to identify the cause left to
for disease. right.
A case when this process is performed is7/217 Pan
Huntington’s disease, a progressive from
degenerative neurological disorder. top left
to
bottom
right
while
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Huntington’s disease is passed on
throughout generations. The
explanation for this phenomenon is
explained through Mendel's Laws.
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Monk Gregor Mendel is the father of 71229 Zoom
genetics. He put forth the idea of genetic in on
middle.

transmission of traits, known as
Mendel’s Laws of Inheritance.
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While working with pea plants in the
mid 1800s, Mendel put forth the idea
that traits could be passed on
genetically. This revolutionized modern
genetics.
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Mendel's ideas were only accepted in | 7/245 Pan
the 20" century, when his theory that upward
children receive traits from both S.
parents, was proven right.
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The next great discovery was by Watson 10/255 Pan
and Crick in 1962, with their discovery from
of DNA and the double helix. This top
allowed for modern day scientists like right to
Francis Collins, to prosper. bottom

left.
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Francis Collins graduated from Yale 71262 Zoom

University, after earning his Ph.D. in out

physical chemistry, in 1974. from
face.
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After joining the University of Michigan | 10/272 ~an
in 1984, Collins continued reading large from
stretches of DNA. This gene hunting right to
approach has become an integral part of left.

modern genetics.
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Francis has had many successes such ag/279 Pan
the discovery of genes causing upward
Leukemia, Huntington’s disease, and S.
neurofibromatosis.
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In 1993, Collins became director of the | 5/284 Zoom

National Center for Human Genome inon

Research. Collins’
head.
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His leadership has allowed the Human | 8/292 Pan
Genome Project to work under time and downw
under budget. Now, all 3 billion base ards.
pairs have been mapped.
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Many Canadians, such as Tom Hudson| 7/299 Pan
and Majid Belouchi, have made from
monumental advances in the field of left to
genetics. right.
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Hudson received his medical degree at | 7/306 Zoom
the Université de Montréal in 1985, later in on
serving as a resident of internal head.
medicine.
http://www.mcqill.ca/files/hostre
s/TomH 2004.ipg
By 1990, Hudson, who was working in | 5/311 Pan
Massachusetts, mapped over 10,000 from
genes. top
right to
bottom
left.
http://www.costruzioni.net/imag
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In 1996, Hudson was attracted back to | 9/320 Zoom
Montreal, where he started the out
Montreal Genome Center, as well as the from
McGill University and Genome Quebec center.

Innovation Centre.




His most amazing discoveries of

diseased genes include those for asthma,

multiple sclerosis, leprosy, and Type II
diabetes.
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These led to the creation of the 6/332 Pan

Haplotype Map, which attempts to map from

all genetic mutations leading to diseases. left to
http://www.broad.mit.edu/image | right.
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Tom Hudson now works in Toronto at

the cancer research center. His awards
include election into the Royal Society of
Canada.
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Another important Canadian individual | 6/345 Zoom
is Majid Belouchi. Dr. Belouchi works in on
at and founded Genizon Canada, a face.
genetics company located in Montreal.

Dr. Belouchi received his Ph.D. in 7/352 Zoom
Molecular Biology from the Université out

de Montréal, and was the first person to from
sequence DNA in Canada. center.
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Dr. Belouchi also discovered the genes
leading to schizophrenia, diabetes in
mice, and has over 20 years of
experience. As one can see, the Human
Genome Project is our gateway to the
future.
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