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(Source:Corbis/Bettmann Archive.)
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(Source:Peter Dazeley/Stone/Getty)
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Maddox J. ( editor of “Nature”)

Is molecular biology yet a science 2
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Nature 1992 (335): 201

(Source:Peter Dazeley/Stone/Getty)



Maddox J. (main editor of “Nature”)

Is molecular biology yet a science ?

Nature 1992 (335): 201
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Genome=Gene+ome

(Source:Peter Dazeley/Stone/Getty)




Transcriptome =
Transcript+ome

(non-coding RNA.
Small RNA)
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What is Molecular biology ?

The term has more than one definition

Define broadly;
understand biological phenomena in molecular terms

(difficult to distinguish from biochemistry)

Define restrictively;

study of gene structure and their activities at
molecular level



Gene concept

Gene structure
Gene replication
(Gene expression
Gene recombination
Gene mutation

CRIE: AiF)
Molecular Biology of Gene




What is the gene? Basic property
Replication
Expression

Mutation

1953

J Watson and F. Crick

DNA Double Helix model

Source:Corbis/Bettmann Archive

(Source:Corbis/Bettmann Archive.)



Source:Courtesy Professor M.H.F.WIIkins,Biophysics Dept.,
King’s College,L.ondon

(Source:Douglas Structures/Stone/Getty.)
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7% 5 4B.3%, ( sequence hypothesis )
F.37% W (central dogma )...
sequence hypothesis
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(Source:http://www.nobelprize.org/nobel_prizes)

l

Nobel medal

Half a pound of 23-karat
gold. 2.5 inches across




(Source:http://www.nobelprize.org/nobel_prizes)
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1859 Charles Darwin
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1839-1847
Matthias Schleiden & Theodor Schwann
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(Hypothesis of the inherited factor 6. . mender 1866.)
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Gregor Mendel 1822-1884



"for his discoveries
concerning

the role played by the
Chromosome In
heredity , demonstrated
that genes are

on the chromosome”

1933 (Source:National Library of Medicine)
Thomas Hunt Morgan
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The Nobel Prize in Chemistry 1946

"for his discovery

. _ that enzymes can
(Source:http://www.nobelprize.org/nobel_priz : .
'\ es/chemistry/laureates/1946/sumner.html) be crystallized

John Howard Northrop

.

# Rockefeller Institute USA . . _
(Source http://www. nobelprize. for their preparation

nobel_prizes/chemistry/laureates/1946/northrop.) of en Zymes and
Virus proteinsin a
pure form"

Wendell Meredith Stanley

Rockefeller Institute USA

(Source http://www. nobelprize. prizes/chemistry/laureates/1946/stanley. )



The Nobel Prize in Chemistry 1958

Frederick Sanger
(Source http://www. nobelprize. org/nobel_prizes/chemistry/laureates/1958/ )

""for his work on the structure of
proteins, especially that of insulin™

1958 J. Lederberg (33y)

Phage transduction

A
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The Nobel Prize 1959
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S. Ochoa (54y) A. Kornberg (41y)
(Source:http://www.nobelprize.org/nobel_prizes/cf_1emistry/laureates/1959/)
Rich phosphate bonds Isolation of
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One gene — One enzyme



19414, George BeadleflEdward Tatum

"B “—ANER—AE” B
(3K15819584ENobel)
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(Source: AP/Wide World Photos)
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G. Beadle & E. Tatum
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L ) R Oswald Avery

1948. retired, The Nobel committee has
been criticized for not recognizing Avery’s
achievement before his death ( 1877-1955)



1928-1944
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Hershey Delbruck

(source:http://www.nobelprize.org/nobel _prizes/medicine/laureates/1969/hers
hey-photo.html)

1969 Nobel medal
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sl . % ey -
(Source:Corbis/Bettmann Archive.)
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1951. James Watson

(LuriaBI B — MR A 23y)

F1& B Kalckar Lab.

Post-Do

U 1R T8 K B9 AR AS 80 34 S M i 5 B b
King’s Lab. London Univ.

Maurice WilKins

Francis Crick James Watson

1951 Cavendish Lab.
Cambridge University UK

(Source:Corbis/Bettmann Archive.)
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Imagination Is more
Important then
knowledge

(Source:Corbis/Bettmann Archive.)
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X~ray photograph of
DNA with high quality

Rosalind Franklin

(Source:from the Double Helix by James D. Watson,1968)

King’s Lab. London University UK



1962
James Watson (34y) B

Francis Crick (46y) >~ DNA Double Helix model
1953

Maurice Wilkins (46y) ~

(Source:http://www.nobelprize.org/nobel_prizes/medicine/la (Source:Courtesy Professor M.H.F.Wilkins)
ureates/1962/watson-bio.html)
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(http://www.nobelprize.org/nobel_prizes/medicine/laureates/1968/nirenberg-bio.html)
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(http://www.nobelprize.org/nobel_prizes/medicine/laureates/1968/nirenberg-bio.html)

Marshall Nirenberg
1968 NP

2185 By K (Johann Heinrich
Matthaei) FILEK/R JetS{H#%
(Marshall Nirenberg) IR Ih5E

ERIEES!
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22/May/1961, Mon

J. Matthaei: Z0EHBRBY. B HERNAZA 5
(tRNA) . 20Fh(EH F 16FH i kRE)
ATP. M. polyU
W®E, 35°CF, 1hr, R AT

ZiRRTH]: polyUfFfERT, #pnicaaE ABIEE AR

27/May/1961, Sat
Z 2. polyURELERT,

4 B T Phe—Phe—Phe....ik#%
LEBEIAN: J. Matthaei #i% T F— N BFE3HY
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(http://www.nobelprize.org/nobel_prizes/medicine/laureates/1968/nirenberg-bio.html)



-

~ I‘,.-;-‘g-:_#_,_.‘-“

L Jtﬁﬁi%Z‘if Vﬁkﬁﬁﬁ

iﬁﬁ%&z@@%ﬁmmw z“

Z2 0 |e CrickE

DEIJN}enrg atthaei T {EAIE 210
ﬁ W Hixs pLE A

| l’!
(ﬁ? RYE) -



Gobind Khorana
B3 TARERKEBmERFT oligo ANLEA R %
ks L2 S AR T ARG N SSFPTA B AR BE

R. Holley M. Nirenberg

(Source:http://nndb.com/people/339/000129949/) (http://www.nobelprize.org/nobel_prizes/medi
cine/laureates/1968/nirenberg-bio.html)

Robert Holley(46y) tRNAP cloverleaf structure

H. Gobind Khorana(46y) How to synthesize triplet RNA
Marshall Nirenberg(41y) Genetic coden



(Source:http://www.nndb.com/people/157/000129767/)
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Crick (1957) FESRE LI AEY)FEE X
BRI T “H LA N AP B R

BEAARNBEEETRINERRE
seguence hypothesis .
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Jacques Monod

(Source: http://www.nndb.com/people/157/000129767/)
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F HHfr B93ZES LG,

Francois Jacob

X REE R ENE

(Source:http://www.nndb.co
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Arthur Pardee
Francois Jacob
Jacques Monod
&g (Pa-Ja-Mo)
NS B Ak B

(Source:Molecular Biology(2002),Robert F.Weaver,Page39)
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Naming as “messenger RNA”



(Source: http://www.nndb.com/people/157/000129767/)
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Lac. Operon

Concept of mMRNA

F. Jacob (44y)
J. Monod (55y)
A. Lwoff (63y)
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(Source:http://www.nndb.com/people/851/000104539/)

(Source:http://www.nndb.com/people/368/000130975/)
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(Source:Lyer,V,The transcriptional program in the response of human fibroblasts to serum.Science 283(1 Jan 1999)f.1,p.83)
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The Nobel Prize in Physiology or Medicine 1978
(Source:
http://www.nndb.com/people/478/0
00131085/)

(Source: Eip

http://www.nndb.com/people/47
Werner Arber 9/000131[())?2iel Nathans Hamilton O. Smith
diSCOVEFy app“cation Identlfy

for the discovery of restriction
enzymes and their application to
problems of molecular genetics
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EcoRl 1972. PNAS
U T > David Jackson
S\V40 LDNA Robert Symons
l Paul Berg

O Recombination DNA
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(Source:http://www.nndb.com/people/631/000
100331/)




The Nobel Prize in Chemistry 1980
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(Source:http://www.nndb.com
/people/213/000099913/)
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For structure of

Walter Gilbert Frederick Sanger 1 proteins especially
(Source: NP that of insulin

http://www.nndb.com/peop
le/634/000100334/)

the determination of base
sequences in nucleic acids




The Nobel Prize in Chemistry 1993

"for his invention of the polymerase
chain reaction (PCR) method"
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The Nobel Prize in Chemistry 1993

Michael Smith

1932 - 2000

for site-directed mutagenesis
and its development for protein
studies

(Source:http://www.nndb.com/people/780/000100480/)
University of British Columbia
Vancouver, Canada
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Barbara McClintock (81y)
1983. The Nobel Prize

11902-1992

(Source:Bettmann Archive/Corbis.)

DNA
transposable
element



The Nobel Prize in Chemistry 1989

"for their discovery of catalytic properties of RNA Ribozyme"
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100469/)
Sidney Altman Thomas R. Cech
Yale University University of Colorado
New Haven, CT, USA Boulder, CO, USA

1939 - 1947
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Richard J. Roberts Phillip A. Sharp

The NP 1993
split genes In 1978



discovered Genetic control of early
development in Drosophila

Edward B. ewis Christiane NUsslein Eric F. Wieschaus
. ‘ -Volhard . ‘
(ﬂ%ﬁ Kﬂé) (Source: (ﬂ%ﬁ Kﬁé)
http://www.nndb.com/peopl
e/197/000133795/)

The Nobel Prize in Physiology or Medicine 1995



1997 NP

Stanley B. Prusiner
University of California,
School of Medicine
USA

1942 -

b
A A.I.

(Source: http://www.nndb.com/people/136/000134731/)

for his discovery of Prions —---
a new biological principle of infection



discovered key regulators of the cell cycle
Gl ATE) NP 2001

Leland H. Hartwell R. Timothy Sir Paul
(Tim) Hunt M. Nurse



S. Brenner(75y)
H. R. Horvitz(55y)
Clei: i) J. E. Sulston(60y)

Programmed Cell Death (PCD)
and development



(Source:
http://www.nobelprize.org/nobel_prizes/chemistry/laureates/
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Genomics

(strategy change)
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Functional Genomics!?
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Modern Biology

CRUE: A7)

(Source:Peter Dazeley/Stone/Getty)
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