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DNA Structure

A gene is a section of DNA that codes for a protein.

Each unique gene has a unique sequence of bases.
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This unique sequence of bases will code for the
production of a unique protein.

It is these proteins and combination of proteins that
give us a unique phenotype.
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wWherever Iife is, there must be DNA!
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Gregor Gohan Mendel

Erich von Tschermak Cart Correns, around 1925,

H. de Vries
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William Bateson (1861-1926)
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e By 1902, Bateson had translated
Mendel's works into English and
was a strong supporter of the
Mendelian laws of inheritance. wliam:Batesan; 10

Bateson is credited with coining the
terms "genetics,"
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 The order of amino acids in a protein corresponds
to the order of nucleotides in the gene. This
relationship between nucleotide sequence and
amino acid sequence is known as the genetic
code
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Frederick Sanger
Double Nobel Prize winner (5 < Ja 533 ¥l e Jialsll

BBC News is reporting that Fred Sanger

Double Nobel Prize winner 5
diesat 95 4w 95 (e A5 nER

Sanger is one of the few people to win two Nobel
Prizes. His first was for sequencing insulin and his
second was for developing a technique for
sequencing DNA (Sanger sequencing).

Sanger's first triumph was to determine the
complete amino acid sequence of the two
polypeptide chains of bovine insulin, A and B, in
1952.

By 1977, he and his colleagues were able to
establish the sequence of the 5,386 nucleotides in
the virus phiX174.
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Early timeline

1865: Gregor Mendel's paper, Experiments on Plant Hybridization

1869: Friedrich Miescher discovers a weak acid in the nuclei of white
blood cells that today we call DNA

1880 - 1890: Walther Flemming, Eduard Strasburger, and Edouard Van
Beneden elucidate chromosome distribution during cell division

1889: Hugo de Vries postulates that "inheritance of specific traits in
organisms comes in particles"”, naming such particles "(pan)genes”

1903: Walter Sutton and Theodor Boveri hypothesizes that chromosomes,
which segregate in a Mendelian fashion, are hereditary units;[12 see the
chromosome theory

1905: William Bateson coins the term "genetics" in a letter to Adam
Sedgwick!!! and at a meeting in 1906[1611908: Hardy—Weinberg law
derived.

1910: Thomas Hunt Morgan shows that genes reside on chromosomes ¢
1913: Alfred Sturtevant makes the first genetic map of a chromosome
1913: Gene maps show chromosomes containing linear arranged genes
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Early timeline

1918: Ronald Fisher publishes "The Correlation Between Relatives ¢
on the Supposition of Mendelian Inheritance” the modern synthesis
of genetics and evolutionary biology starts. See population genetics.

1920 Lysenkoism Started, du_rin%Lysenkoism they stated thatthe
hereditary factor are not only in the nucleus, but also in the
cytoplasm, though they called it living protoplasm.l4

1928: Frederick Griffith discovers that hereditary material from dead -
bacteria can be incorporated into live bacteria (see Griffith's
experiment)

1931: Crossing over is identified as the cause of recombination; the
first cytological demonstration of this crossing over was performed
by Barbara McClintock and Harriet Creighton

1933: Jean Brachet is able to show that DNA is found in
chromosomes and that RNA is present in the cytoplasm of all cells.

1941: Edward Lawrie Tatum and George Wells Beadle show that
genes code for proteins;lsee the original central dogma of genetics
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The DNA era

1944: The Avery—MaclLeod—McCarty experiment isolates DNA as the genetic material (at that time
called transforming principle)i2

1947: Salvador Luria discovers reactivation of irradiated phage,l29 stimulating numerous further
studies of DNA repair processes in bacteriophage,2l) and other organisms, including humans

1948: Barbara McClintock discovers transposons in maize °

1950: Erwin Chargaff shows that the four nucleotides are not present in nucleic acids in stable .
proportions, but that some general rules appear to hold (e.g., that the amount of adenine, A, tends
to be equal to that of thymine, T).

1952: The Hershey—Chase experiment proves the genetic information of phages (and, by
implication, all other organisms) to be DNA .22

1953: DNA structure is resolved to be a double helix by James Watson and Francis Crick/2311956: Joe
Hin Tjio, while working in Albert Levan's lab, established the correct chromosome number in
humans to be 4624

1958: The Meselson—=Stahl experiment demonstrates that DNA is semiconservatively replicated {23 o

1960: Jacob and collaborators discover the operon, a group of genes whose expression is .
coordinated by an operator.26127]

1961 - 1967: Combined efforts of scientists "crack" the genetic code, including Marshall Nirenberg, .
Har Gobind Khorana, Sydney Brenner & Francis Crick {28!

1964: Howard Temin showed using RNA viruses that the direction of DNA to RNA transcription can
be reversed

1964: Lysenkoism Ended

1970: Restriction enzymes were discovered in studies of a bacterium, Haemophilus influenzae, .
enabling scientists to cut and paste DNA
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The genomics era

1972: Walter Fiers and his team at the Laboratory of MolecularBiology of the

University of Ghent (Ghent, Belgium) were the first to determine the sequence of

a gene: the gene for bacteriophage MS2 coat protein.[2211976: Walter Fiers and his
team determine the complete nucleotide-sequence of bacteriophage MS2-RNAL

977: DNA is sequenced for the first time by Fred Sanger, Walter Gilbert, and Allan
Maxam working independently. Sanger's lab sequence the entire genome of
bacteriophage ®-X174 131l

1983: Kary Banks Mullisinvents the polymerase chain reaction enablingthe easy °
amplification of DNA

1989: The human gene that encodes the CFTR protein was sequenced by Francis
Collinsand Lap-Chee Tsui. Defects in this gene cause cystic fibrosis.3Z

1995: The genome of bacterium Haemophilus influenzae is the first genome ofa
free living organism to be sequenced!33!

1996: Saccharomyces cerevisiae , a yeast species, is the first eukaryotegenome °
sequence to be released1998: The first genome sequence for a multicellular
eukaryote, Caenorhabditis elegans, is released

2001: First draft sequences of the human genome are released simultaneouslyby
the Human Genome Project and Celera Genomics.

2003 (14 April): Successful completion of Human Genome Project with 99% of the
genome sequenced to a 99.99% accuracy [2
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 Nucleic acids
are  molecules
that carry all

the genetic
information
required to

replicate  and
propagate life.
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