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« 13 years from 1990 to 2003
The initial estimate was 15 years.

The Human
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Landmarks in genetlcs and genomics
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Whose gene is this?

» Some researchers
suggested using a
“normal” person. But
who is really normal?

)
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« 70% from one person of
mixed race

« 30% from 19 people,
mostly of European
ancestry

20 Volunteers
to partucipate in the
Human Genome Project
a very large international scientific research effort.

The goal is to decode the human hereditary information (Auman bluepring) that deter.
mines all individual traits inherited from parents. The outcome of the project will
have remendous impact on future progress of medical science and iead to improved
diagnosis and reatment of hereditary diseases.

Volunteers will receive information about the project from the Clinical Genetics
Service at Roswell Park. and sign a consent form before participating

No personal information will be mainiained or transferred.

Volunteers will provide a one-time doration of a small blood specimen. A small
monetary reimbursement will be provided to the participants for their ame and effort.

[ndividuals must be at least 18 years of age.
Persons who have undergone chemotherapy are not eligibie.

WE For more informatin please conwct the
Clinical Genetics Service

845-5720 (9:00 am - 3:00 pm)
CANCIR INSTITVTL March 24 - 26. 1997



~70% &) ~30%

1 individual of
blended ancestry

19 individuals mostly from
European ancestry

African

Admixed American
East Asian

European

South Asian

Original reference human genome sequence



Scale of Genome, Chromosome, and Clone

Human Genome
(~3,000 Mb)
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Mapping DNA by Physical Cloning
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S hOtg u n seq uenCi ng from genome.gov/genetics-glossary
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ETECH ATGATCGTGC GGCTAGAGCCC TTAGCTAGCTGA R ETANTTRTAL GGTCGATGC GGCCCCAT mateccaas
- : GGCGCTATAGC
“ L TR TTCTCGAGAGCG T GCGTTAGCTAGC  GGTCGATGCTA m::::;::::m GGTCGAT‘Z‘;GU i AERAIRCINTG
: CGCGTATATTA L CCTAGGGA T "“TCGN‘;cecaneccc GGTCGATGC ATGATCGTGC GTCGATGCTA -
CGCGCGGCAT CCTAGGGA
CGCGTAGCCGTA GGCTAGAGCCC GGCLGATTAC CGCGTATATTA TTAGCTGATCGGT  BCTCTGATGC TTATGCCGAG e
‘ GCTACCAGGCTAGGTTA ATGCATACACGTAGCTATACE GCTAGCTAGCTAG AGTCGTAGCTG
Assembly of CTAGGTTACAGTGCATGCA TATACGGATCGTAGGCT CTAGTCGTAG
DNA sequencereads SCTACCAGGCTAGGTTA ATGCATACACGTAGCTATACG TAGTCGTAG
GETTACAGTGCATGCATA GTATACGGATCGTAG CTAGTCGTAG
GCTACCAGGCTAGGTTA  GCATGCATACACGTA GTAGGCTAGCTAGCTAG

Assembled
DNA sequence GCTACCAGGCTAGGTTACAGTGCATGCATACACGTAGCTATACGGATCGTAGGCTAGCTAGCTAGTCGTAGTCGTAGCT
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genome.gov/genetics-glossary

Raindrops on a Sidewalk
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- Because raindrops fall randomly in various places, some spots need
to get extra drops for the entire sidewalk to get wet.

- Similarly, the final accuracy of sequencing depends on reading each
part multiple times (for example, 30-50 times, which is called
'‘coverage').
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File Tools Windows Help
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File Tools Windows Help
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Reaching a Complete Genome

The Human Genome Project (HGP) produced
a high-quality sequence of the human
genome, but it only covered 92% of the
human genome.

The remaining 8% was not sequenced due to
the inability of the available DNA sequencing
methods at the time, but these regions are
important for structural (centromeres and
telomeres) and medical reasons. (Previously, it
was thought that these regions were useless.)

In the past 20 years or so, several new and
revolutionary methods for DNA sequencing
have been developed.

These new methods, along with better
computational techniques, enabled a new
group of researchers to finally produce a
complete sequence of the human genome in
2022.
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COMPLETING THE HUMAN GENOME

Researchers have been filling in incompletely sequenced parts of the
human reference genome for 20 years, and have now almost finished it,
with 3.05 billion DNA base pairs.
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Does DNA explain everything?




Mendel’s model (1865)

Dominant O O Recessive




each trait, one received from the

father and the other from the

mother.

- Of the two alleles for a trait, one may
completely express itself (dominant
allele), while the other may show no
observable effect (recessive allele).

Mendel’s model

 Every organism has two alleles for » The two alleles for a trait may be

identical or different.

- The two alleles for a trait separate from
each other during gamete formation,
and each gamete receives only one of
them. During the formation of the
zygote, one allele from the male
gamete and one from the female
gamete combine.
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Punnett squares

*Technically dllele, not gene.
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Criticisms of Mendel’s theory

Weldon organized his findings into table form and sent them to
Pearson in late November 1901. About Mendel, Weldon wrote: “He is
either a black liar, or a wonderful man” — “wonderful” in the older, literal
sense of “wonder-making.” For the most part, Weldon was inclined to
think neither that Mendel was lying nor that he was miraculously lucky,
but that he had reported truthfully on what he had observed in the
particular varieties he worked with, under the conditions that he
observed them in:

[I]1f you take all Mendel's figures together, they are wonderfully good
approx1mat10ns to his hypothetlcally probable results. Remembering

not see that the results are so good as to be suspicious, so thatI can see
no alternative to the belief that Mendel's “laws” are absolutely true for
his peas, and absolutely false for Laxton's, while those of Tschermak
are intermediate .... But the fear of Mendel is before my eyes. Really
one has never seen such perfectly devised observations, lasting over 8
years, give a result so absolutely untrustworthy. It seems to me to

Weldon, 1901 TLDR; Mendel’s results are too good to be true!
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Nothing works all the time

Environmental conditions change things

*White subjects only.

tSame indicates both twins changed in the same direction or both had
no change; different, the pattern of change differed between twins.

12 Test (P<.05).



Social interactions

Diet Culture and friends
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From the book The Strategy of the Genes, written by Waddington in 1957
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B Bistable regime C Tristable regime

Verd et al. (2014)



Phase Plane

Quasi-Potential Landscape =

Quasi-Potential
e

Parameter Values

X autoactivation = 0.28
Y autoactivation = 0.28

X repressionon Y = 0.4
Y repressionon X = 0.4

Y X external activation = 0.25
Y external activation = 0.25

X degradation = 1.25
Y degradation = 1.25

Verd et al. (2014)
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