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heat-killed

Figure 5-3 Essential Cell Biology 3/e (© Garland Science 2010)



19444, AveryHIli g DEREBEL LR, EREER

FEDNAST T, IRH DNAZBREEBREIE,

Oswald Theodore Avery, 1877~1955
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fractionation of cell-free
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molecules tested for transformation of R-strain cells
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CONCLUSION: The molecule that
carries the heritable information
is DNA.

Figure 5-4 Essential Cell Biology 3/e (© Garland Science 2010)
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The ransforming principle is DNA

Mouse injected
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Living S bacteria
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Alfred Day Hershey, 1908~1997
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DNA labeled tr O
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viruses allowed to

infect E. coli viral heads infected bacteria
) sheared off contain 32P but
the bacteria not 3°S

Figure 5-5b Essential Cell Biology 3/e (© Garland Science 2010)
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Cells that lack TK gene cannot produce
thymidine kinase and die in absence of thymidine

%
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Some cells take up TK gene,
descendants of transfected cell pile up into a colony
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On Feb. 28, 1953, Francis Crick walked into
the Eagle pub in Cambridge, England, and, as
James Watson later recalled, announced that
“"we had found the secret of life”.

That morning, Watson and Crick had figured
out the structure of deoxyribonucleic acid,
DNA. And that structure — a "double helix"
that can "unzip" to make copies of itself —
confirmed suspicious that DNA carries life's
hereditary information .
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(Rosalind Elsie Franklin, 1920— 1958)
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THE DARK LADY OF DNA
- By Maddox Brenda

James Watson, Francis Crick and Maurice
Wilkins. But their breakthrough would
have been impossible without the work of
a brilliant molecular biologist and
crystallographer named Rosalind Franklin.
In 1962, when the three men were
awarded a Nobel Prize for their
discovery, Franklin's name wasn't even
mentioned. Tragically, she had died of
cancer, four years earlier at age 37.

Through eyewitness accounts and the replication and re-
enactments of numerous experiments, viewers will see the
tragic story of a brilliant young woman and the male-
dominated race to find the scientific secret of life.
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Lagging strand synthesis

Previous frogment | Lost frogment | Exposed single strond | Parentol DMNA

5’
3’ M’I m Lagging strand x 3
- Leading strand ] ’I-I-I-l-l-l-LL 5
3!

Leading strand synthasis

Nucleotides odded continuously to 3' end



£ T RNAF-DNA g 4 49 &~ &, 4 22
19594 # N AL BB ESF £

Severo Ochoa Arthur Kornberg
5 E A A i A 7 X 5 [ Ak e A S X
AN VR S € LIREE I NE o 16

19554F, Ochoa B —IRE BIZFEZER;

19564E, Arthur KornbergSZIN i P 41 B 40 it 5
DNA /)& 1l .




1961 #— a: CJ ﬁ# RJacobFeMonod 2 & #& U F

3% 1 965F g IR I el E A
EFRTEARENSEMAESEY

b £1 1]

Frangois Jacob

=H EE =E

ke e = TR A R AT ko e
19208 19025 - 10044 19105 -- 10765

o RHIFIESETEMNTF (operon) /ENFETHHE ML H K ST

Pl HEIMMRNAKIFFE. NoTEMFARI KR E TR EER
18R

hmh

N



1968 %, Nirenberg. Holley#Khorana
$BRTRAAEHARARTQRE AT @ B

f

HH

Robert W. Holley Har Gobind Khorana Marshall W. Nirenberg
RE DA FHK 5k E MM 7K ENEER AU
R IRR BT R K [ 57 T AR BT F B

1968+F,Nirenberg,Holleyf1Khoranatt 2% VI /R A H E K
Nirenberg: W iFEDNAREIEZL;
Holley: [#BH T B AZMRNAKZERFS), FIUELT
PP tRNA R AT 450 b RO ;

Khorana: F—1ME/ T ZBR0 T, FHFEANTEH| T EBEE
FHH,

I




S IARNAK & 7% & F 5 & ARNAZ #45,

ELR W EE R WH rH

David Baltimore Renato Dulbecco Howard Martin Temin
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DNA, %A RKIE 0H J5 B N Sanger
FIDNA B il 72 A Mullis T PCR
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i it = DNAZH i B 20 75 TH AU 5B 3K. =
It = — B E T TREAKNERTE.

Wu, R & Taylor, E. 1971, J Mol Biol. 57(3):491-511.
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Tom CechQ

Cech's discovery Altman's
1

discovery

The RNA moleoule is out up

an RNA molecule from {L
Tetrahymena, a single- 7 ety the enzyme Rhase P B
celled pond organism, cut [t i activates a tRNA malec

and rejoined chemical

bonds in the complete s
absence of proteins.
GaEuanosine

Altman

The active role of RNA in the RNase P in
the process of maturation of TRNAs
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Star of transcription

| Intran 1 Intron 2
Gene:
Exon 1 Exon 2 Exon 3
l Transcrption
Intran 1 [ntron 2

Primary transeript E—{  —1—

Exon 1 Exon 2 Exon 3
Splicing

Ex{:n 1  Exon 2 Exon 3

Mature transcript;

1993. Roberts & Sharp — Splitting gene
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Lehman I. R. , Bessman M J., E.S. Simms E. S., and
Kornberg A. Enzymatic synthesis of deoxyribonucleic
acid (I). Preparation of substrates and partial
purification of an enzyme from E. coli. JBC (1958) 233:

163-170.
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1850

1900

1950

2000

Major events in the genetics century

.

.-"‘"'#‘_

\

1865 Genes are particulate factors

1871 Discovery of nucleic acids

1903 Chromosomes are hereditary units
1910 Genes lie on chromosomes

1913 Chromosomes are linear arrays of genes
1927 Mutations are physical changes in genes
1931 Recombination occurs by crossing over
1944 DNA is the genetic material

1945 A gene codes for protein

1951 First protein sequence

1953 DNA is a double helix

1958 DNA replicates semiconservatively

1961 Genetic code is triplet

1977 Eukaryotic genes are interrupted
1977 DNA can be sequenced

1995 Bacterial genomes sequenced

2001 Human genome sequenced _
Evirtuatext www.rgito.com
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