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The Central Dogma of Molecular Biology
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 DNA

— (cloning vector, restriction
enzymes)

— DNA sequencing
techniques

— PCR:
polymerase chain reaction)



THE STRUCTURE OF ONR

one helical turn
= 3.4 nm
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Base

Hydrogen bonds
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W. Arber and D. Dussoix (1962)

B. Weiss and C.C. Richardson (1966)
— DNA ligase

D. B. Clewell and D. R. Helinski (1969)
— plasmid DNA

D. A. Jackson, R. H. Symons and P. Berg
(1972)

— DNA



DNA sequencing

single-stranded DNA
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 DNA polymerase (1955), A Kornberg and S.
Ochoa (1955)

— DNA polymerase | DNA

e F. Sanger and his colleagues

— Protein sequencing (1955)
— RNA sequencing (1967)
— DNA sequencing (1978)

« M. L. Metzker and R. A. Gibbs (1996)
— Fluorescent dyes



PCR

. DNA
: (DNA




PCR

 DNA polymerase (1955), A Kornberg and S.
Ochoa (1955)

— DNA polymerase | DNA

 T. Brock (1967)
- Thermus aquaticus)

 R. K. Saiki, S. Scharf, F. Faloona, K. B. Mullis, G.
T. Horn, H. A. Erlich and N. Arnheim (1985)

— PCR Cetus Corporation



1943 DNA

1953 DNA

1958 DNA polymerase |

1960 RNA polymerase

1960 mRNA

1961 (UUU)

1965

1966

1967 DNA ligase

1970

1972

1973

1977 DNA sequencing method
1983 lambda
1985 PCR, polymerase chain reaction
1990 Genome research era

(48,502 bp)



Jacob Monod









Plasmid preparation
using
ultracentrifuge

B-%— D MNA fragment
% Plasmid DNA

—— R MNA

Aftar

centrifugation

Qiagene plasmid
Isolation kit




SNP: Single nucleotide polymorphisms
. DNA
1%

100,000
 SNP

o SNP

SNP
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business

onza ﬂpens c:ech over the next five years from Lhe current
. T level of $58 million. It has carmarked
llﬂtﬂﬂh fﬂEIIItIEE same $82 milllon in ciupital spending

over that time o support the sales drive
viss specialty chemicals firm Lonza has | with continued expansion in Koufim
ought onstream its upgraded and ex- | and at Biologics in Slough,

inded biotechnology plant in Koufim, The “desired optimal fermentation ca-
me 25 miles east of Prague, in the | pacity for the production of One chemi:
rech Repuhblic. cals is in the range of 15 w 100 cubic

Lonza bought the plant, Biotee sroy in | meters. Most bioteeh companies have
M2 1o gain Minstant™ production capa- | smaller reactors, With the acquisition of
lity in bacterial fermemation and hio- | the Koufm plant, we achicved the de-
wnsfoarmition 11['5.'::m| the small facili- | sircd asset strocire,'” SIS Tierbert Ma-
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P microorganism o Glipizide
N N {antidiabetic)
1yl group oxidation
. gl 5
. . Workers monitor a bioreactor at Lonza's
3 microorganism | =z COOH . Risedronate dawnstranm processing plant in Kouflm.
e 1
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« Marketing, financ , organization,
operations

Scientific director
Management director
Staffs MBA
Scientists




Industry 1 Industry 2
Long-term Ad-hoc
contract contract

Venture

Administration
MBA staffs

Marketing, Patents, etc.

Scientists

Universities



e.g.

e.g.

GeneProt

Maxigen

cash flow
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Translational Research
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Translational Research =

Investment in venture capital as a
percentage of GDP (1995-1999)
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a

Application of enzymes in dishwashing detergents
Amylase, Proteases, Lipase..

o

b

Laundry detergents, dishwashing detergents, food
processing..,

o

C
Organism, Amino acid sequence, kinetic properties..




(Aspergillus oryzae)

NITE A. oryzae




Aspergillus

Enzyme

Asparaginase
Amylase
Catalase
Cellulase
Dextranase
a-Glucanase
Glucoamylase
Glucose oxidase
Hemicellulase
Laccase
Lipase
Pectinase
Protease
Rennet
Tannase
Xylanase

Main Source

Aspergillus spp. and Penicillium spp.

Aspergillus niger, Aspergillus. oryzae

A. niger, Penicillium spp.

A. niger, Trichoderma reesei, T. viride,

Penicillium spp.

A. niger, Penicillium emersonii, T. reesei, T. viride
A. niger, A. oryzae

A. niger, Penicillium spp.

A. niger, A. oryzae, T. reesei, T. viride, P. emersonii
Pyricularia oryzae

Several species including A.niger, A. oryzae
Several species including A. niger, Rhizopus oryzas
Several species including A. niger, A. oryzae
Mucor miehei, Endothia parasitica

A. niger, A. oryzae

A. niger, T. reesei



translational research









