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Biotechnology and What Does It Mean to

You? . - |
« Biotechnology — 4Ll o d=ll aa) sausing living organisms, or
the products of living organisms, for human benefit to make a
product or solve a problem

o plaS oS 3l a5 paedl) aladiul () e (e B3 sa e (o o) 538 gl Lilad
Cpaaale o ey Al
 Historical Examples
— FermentationV sall pinat 8 geadioy S peddll Gililee
— Selective breeding 5 e =i s 8 o o s 8 e Bz gl YLl (g
Clilsall s Bl s o pall 8 @l M) duaa¥) (5 )
— Use of antibiotics
i g penicillinsd) arnal ddes (5 Gl YY) 2y (e Cudly o Gillee —
fermentation and biotechnology <LlsS
— Synthesis of biopharmacceuticals
pigs and J e o JB OIS i) goieally SLALAIL 153 Wl 5 —
Ol gl | a5 (g gD ) il ) glamy 5 Gy jSaall 1505 o 95 cOWS
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Biotechnology and What Does It Mean to
You?
« Example of Biotechnology — Selective Breeding

(@) (b)

Normal zebrafis "Casper" zebrafish — made
by selective breeding

“Transparent fish”
anic allay Lo 3 agsd gm0 sy S acaill )5l L llansl a5 3 o sk e o sleny
I o s

 What feature of Casper makes it a "model organism" to
study migration of cancer cells compared to wildtype fish?




Why Biotechnology?

« Sometimes only way to make some products
adin g dxdi (pall 33 gid (e agdas )l amino acids J) cus) cma (plsui¥l 53 e
s ) g pduan
« Selectivity
Aalan LSl piddl Leaias a6 steroids J) ) chiral center Led (J) GlS jall Jie o
selective 5% gl lebe e a Dl () LS el Juadl Zline y Dl shadll e Jila S
selective 0SS yall (sla auiail BIA aadtuiy g oo ol ¢3S0 sl Iadiy sl oY ¢ 3o g
palaa ¥V JiadY dalay (e 40A10 Jsel (e piial Ll JUaS L8 JiadY dala (i
ZUsea Ul g cun L 5D (o2e ) gallay agdS oA LUV e D aglals ) )
» Less by-products
O sl (5 A sae organism o sSh WIS by productsd) JS (s 5Si gl & e
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Why Biotechnology?

« Moderate reactor conditions
AaaS Algiun 18 g da 50 ) v v d dia i Sae dlle B s la ) a0dinn US (Sae Al piaill Clilee (40 o
5ol da )y gliie g da 0 TV (s iy phal Aalag o LB aadiudy (oo 5l 53S0 gl L 48U (e 5508
sl pnail) clilee (e SS) Uilkdy daina o) saY zlind (Sae L diaidie
* One process versus multiple chemical steps in chemical synthesis
(process intensification)
Cllee pfe e product el leabise ) ) ) JS allasy aal 5 0 ks 55l 5 )Sile 2 e a3Y o
crystallization and filtration J ) dalee (o ASY #Uat ) bl ayiail)
« Sustainable: reduced energy, reduced CO2 emission (use of renewable
resources), reduced waste (biodegradable), ...




Why Biotechnology?

« Economics (on a long term): fossil-based products become more
expensive due to increased prices of crude oil; in IB biomass (agriculture

and forest residues, energy crops, and algae) can be applied as raw
materials
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Biotechnology and What Does It Mean to

You?
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APPLICATIONS

Pharmaceuticals/Health Care

Biopharma
Gene therapy
Gene “knockout” testing

JS 252 5e statistics J!
SAJ) < yai a Y Lay Jai)
Y }\ Jeare L;:;‘ ‘}A (JA}
Ll 13 microbiology J

Fermentation technology \/h\ Lr"‘-‘z 1—’)—‘:‘5-‘“ uaﬁ d-u-'
Detection pant (S e 5 oS0 A Y
Forensics . - - LUSJ_ ¢
DNA fingerprinting Regulatory Approval/Oversight e,-.ﬁﬂ—m 9 agard\ smedia J!

Disease DNA detection
Species member ID

4

Agricultural Biotechnologyj

Food and Drug Administration (FDA) e g . .
Environmental Protection Agency (EPA) ~4% Olie Biochemistry

U.S. Department of Agriculture (USDA) < . “
Occupational Safety and Health C UZ‘M o )GJ £ M\
43 protien synthesis J!

Transgenic crops
DNA tracking of seeds
Transgenic animals

Environmental and Aquatic
Aquaculture

Administration (OSHA)
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(e cpal expression

Drug Development . w e ..
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Bioinformatics
High throughput screening jﬂjﬁ\ N ‘.5) LY

Cell culture and human testing o

Bioremediation
Transgenic modifications T e ) GCA,GCC,GCD,GCG
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Detection
Forensics
DNA fingerprinting

Disease DNA detection

Species member ID

APPLICATIONS

Pharmaceuticals/Health Care

Biopharma
Gene therapy

Gene “knockout” testing
Fermentation technology
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Agricultural Biotechnologyj
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APPLICATIONS

Pharmaceuticals/Health Care
Biopharma

Gene therapy

Gene “knockout” testing

Fermentation technology \/%/\

Detection

Forensics

DNA fingerprinting Regulatory Approval/Oversight
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Transgenic modifications
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