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’ Biotechnology Evolution:

Fleming (1928), Florey, Chain, Heatley (1940s)

Alexander Fleming discovered
penicillin by accident in 1928.

Penicillium notatum

It was largely due to the technical ingenuity
of one man that enough penicillin was
produced for the first hospital tests.

That man was Norman Heatley

Cohen and Boyer, 1973
Recombinant human insulin, 1982

m First recombinant Sl e e
DNA experiments i

= Human insulin
produced in E.coli
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’Biotechnology 1.0 Research Workflow

1. Concept 2. Collect DNA fragments 3. Bench work
(PCR, isolation, vendors, -
etc)

5. Verify DNA

4. Sequence

6. Transform 7. Test

2011-3-18



’Biotechnology 2.0 Research Workflow

1. Concept. 2. Design / debug/ test 3. Run code 4. Design oligos

R L e S
[

5. Synthesize DNA 6. Transform 7. Test
e g .
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’ Biotechnology 3.0?

Systems biology ‘ Synthetic biology
Mortinsavork Systms
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Knowledge generation
about existing systems

J— Cument Cpinionin Biotechnology |-
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Synthetic biology: new engineering rules for an emerging discipline.

Mol Syst Biol. 2006;2:2006.0028.

7

WAEY, VAR WU RS

2011-3-18



REEMEARIINEEEIIZAR
Genome Transcﬁplo Pr(?teonle Metabolome

W

“The discovery of drugs does not always translate to the people
who need them, the most because drug production processes
can be difficult and costly.”

——Ahmad S. Khalil & Jams J. Collins

Nature reviews Genetics 11,367-379 (May,2010)
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Candidate hosts for heterologous production

= Streptomyces
-S. lividans
-S. coelicolor
-S. fradiae

= Bacteria
- E.coli
- B. subtilis N
-Pseudomonas putida I | ey
-Myxococcus xanthus L1 5

= Fungi
-S. cerevisiae

Sa
132 kb, host E. col)

Introduction: Modular Polyketide Synthase (PKS)

-Deoxyerythronolide B Synthase (DEBS)

DEBS1 (370 kDa) DEBS 2 (?80 kDa) I)FBS 3 (332 ka) o
LmdmgM _Module 2

Jmuu
CoA E‘ E: %
°© SCoA
Propionyl-CoA :§/
doon

(25) Methylmalonyl-CoA

Release

6-deoxyerythronolide B,
Erythromycin 6dEB

| Summary

= Strain phenotype improvement coupled with the
bioprocess optimization has became the tend in
the context of systems biotechnology;

= Synthetic biology, with mutivariate design, has
been becoming an important approach for the
complex metabolites production.
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