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Introduction to
biotechnology




Biotechnology and What Does It Mean to
You?

* Biotechnology — using living organisms,
or the products of living organisms, for
human benefit to make a product or solve

a problem

* Historical Examples

— Fermentation lactopasilas ;s 3! ;kSs sl deba)
— Selective breeding ool Sl lie e S B

—_ . 0 50 S uiusst 9.315
— Use Of ant|b|0t|CS Penisein notatum ;s
Aluimg 58 4wS glag

_ I I I ac MU 4S5 b 548
Synthesis of biopharmaceuticals sk o
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Biotechnology and What Does It Mean to
You?

« Example of Biotechnology — Selective Breeding

ol blase aSaudl Jo¥l oyaadTlie pun o0 b )
(b) e 40 dadvil b icd oS>0 bio I3l 90 B sgwly
sl oWl Il . Y slod yudlSI ¢ oo say  aSawd!

Normal zebrafish | v~ x"Casper” zebrafish — made
Mby selective breeding

 What feature of Casper makes it a "model organism*
to study migration of cancer cells compared to N
wildtype fish? Wﬁ
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Why Biotechnology? @\fiﬁw\%

Sometimes only way to make some products
Selectivity
Less by-products

Moderate reactor conditions
ne process versus multiplé chemical steps in éiiemical synthesis

(process intensification)

(N Cog b [ ®

« Sustainable: reduced energy, reduced CO2 emission (use of 9(’5,“11“:.‘2?@«%‘3
renewable resources), reduced waste (biodegradable),

« Economics (on a long term): fossil-based products become more g\&b
expensive due to increased prices of crude oil; in IB'biomass — e

(agriculture and forestresidties, enengy=cieps, amd=algac) can be
applied as raw materials

Short term.: o0 528 &wS) 4555 P la dalse

Long term : 833l d>yall cdog o iy (S slsall gyl oo ddlSa oSy gyl 96}&
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? Sometimes only way to make some product
34>9 a.a a«oly 50sequences —«=>! buys o GH peol (gus Yia
biotechnology 545 945 04>9

? Selectivity
e sl sy i dom wual zoyu Glycoprotein guas Lay ol
Jle iS5 dalania e sequence © suger
g Elay'fWopioten S dle e iy oy 90
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s biotechnology ! coxlll 0 850 S stereo J! juds e Jas o 45yl
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pall Jellyg precursor dde bi>ug JoS microorganisms 3395 b -1
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? Less by-products.

microorganisms., bacterial, yeast 555 ;Sas Lo allai JI oLl
oS 40335 gl ogie Jou b clag ethanol pgde bowg @05 Joidg
LSl eiel > culture media & pgossuiuwy (e oyl

? Moderate reactor conditions and One process versus
multiple chemical steps in chemical synthesis
(process intensification)

round bottom J&-1s SlgSall S basi 7y oML Ll gead Bag Ll
o3l3> a3 Lle rack e dasig  organic solvent =ic flack
o 3955 L) Lol dalsell ay3ud adly ice oyl yadl glag 38 dle
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Types of Biotechnology

Medical biotechnology
— Genes are headline news items

APPLICATIONS

Pharmaceuticals/Health Care
. Biopharma
- 1 Gene therapy

/ Gene "knockout” testing
Faermantation technology S S (ST
Detection [/ < = ) e
535 Wl e albs 131 dnasll DA g L R Iat A o ight
04> : RYRZY-H ) DNA fingerprintin . N egulatory Pprova versig
PJSj.c. lab g dlass j)| D.aeaseng\‘lJA detgctlon el > lomall pas Food and Drug Administration (FIDA)
=3 Spacies maembaer 1D Anticancer drug ) Environmeantal Protection Agency (E}-"A)

ol OIS sl - - N ¥ .S, Daepartmaent of Agriculture (LISIDA)

i 5 5 onmad cuias = zebra fish 8 U3 . Occupational Safaety and Heaalth
g8 P P 9 e N AGE 1 Y Administration (OSHA)

ul.c_ (ohdzy by |C)“ ¢ agr eultq"l Bilotechnology -

o )’ Transgenic crops 7_,
szl s xSoyulgl Sy DNA tracking of seads 2
el VY TN Transgenic animals

Drug Developmaent
Bioinformaltics

High throughput screaning
Ceoll culture: and hurman testing

] b

Enviranimental and Aquatic
Aquaculture

Bioraeameaediation

Transgenic modiliga ns
Bilioextractions

Genetic Engineering Through
é’\ Molecular Blology and
Analysis Through
Bioinformatics A .
| Oy > pgeo

aSd Mzl o . . fom—
5655 Jaadl Oldee 4o s3S sequence S

= Gen expression — —  —— (ComputenScianc Chemical
L)ZI.A duasDNA :.L'd O ldac ’ S “‘_'*\__“ — Chemiacal . .
Sid9 500 dozm> (4550 \.a;l_s Na— - engineering engineering /
aloyys a3l ASlie ad — /-\ - _ Physics computer
Fesg‘.a.t J%Sifg tz.;;&d‘ B ol - e e ‘-\__ = :?.:::z? f:;;‘
Jesas culture media 7’—— Microbioloeyy T —— S gwlodl zalys
935 1315 outoclave pasy . i < 31 395 s> pgo B!
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APPLICATIONS

S m--r-Biopharrma

Giane "kKnockout” tasting
Ferrmenmntation technmnology
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Pharmacesuticals/Health Care
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Biotechnology and What Does It Mean to
You?

recombinant DNA technology started modern biotech as
an industry
« Examples of applications
=ydevelopment of disease-resistant plants
= food crops that produce greater yields °=*~ 255w
= "goldenirice" engineered to be more-nutritious

=ngenetically engineered bacteria that ean degrade
environmentalpollutants = metal sases oo

2 degyiall oSladL
15 glall

eeeee d with
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Biological Challenges of the 215t Century

« Example of how we can benefit from the human

genome project
Chromosome 13

114 million bases

ChalesteroHowenng factor

Deatoss, autosomal dominare
ind recessne

Vobhwirke! syndrome
Ectodammal oysplasis
Muscular dystophy,
Imb-grate, type 20
 Breast canoss, eatly oreet
Parcreans cancer
Disrupted a B-cell neop!

Cataract, zomdar paverulent
Stem-<cel eukemialymphoms
syndrome

Spastic atva

Crartevoix-Saguenay type

Pancreiic ageresis

Maturity Onset Diadetes of 1 Young,
typo IV

Enurasis, recumal

D famikal Brtish

Leubuma, chronic

lymphecytic, B-osl

W4C dass || deficiency, roup B
Hyperornitinomiz
Hyperammonemia
Homochrulknemis

Serclonin tecegr
Ratircbiasioma

Qstecsscoms

Packder cancer

Pinealoma with bilstnral
Fetiroblastoms

Wikon dissase

Postaxial polysactysy,

tyoe A2

Hschsprung dsease
Proplonicacidama, types | of pocA
Melprosencephaly

Bia aod malabsombion, prmary

CIIL LD TN 0D

Reger syndrume, fype 2

X2y serstivey
Rrabdomyusarcoma, alvedlar
Lung cances, non smal-cell
Spinccarehedar ataxia
Cercid-Ipofustnosis, neurons
Microoona, congental
Schizoptrenia sustepibity
Xorcderma pigmentosum, group G
Coaguiation Factor VIl defickency
Opuchs dissass

Stargaedh disuasa. auksomal dominant
Coaguaton Facwe X daficiency

50 milhon bases

Coxsacon and aderovitus receplor
Amyokiosts osreboarntansl, Duch type
Azhemés dtease, APP-ralgted
Schizoptrenia, chronic

Usher syndroms,

autosomal acessive

Amyctrophic lakeral scersis
Ohgomycn sensiivity

Jervel and Lange-Nielan syndrome
Long QT syndrome

Down: synarome ced adhesion
madecife

Homocysanura

Cataract, congental sukcsomal dominant
Dealntes, autosomal recessive
Nyaovrus {flenza) resstance
Leukama, acute mystod

)| @

(TN NN

dagye Ol clo

Myokproberative syndroma, fransen .

u:mvna lmneé-:ﬂ‘:. &9:‘.:‘ 4::‘ L«O? | 4~¢J LAJZ)-L:‘
of Down Syncroma . | . ) lSJ |
Emerckinasa deliciency ‘ I l > } 73] .
Multipls castonytiss deficiency o é) kJA
';‘:::s;a:t;nmammam C)‘ TS :‘“l’.‘C v I:: k_gis-?'

Mycobadeds nfection, atyical
Down syndroma {ortical region)

2o spad 4li8 lasue

R 15zl 4Syo 35S
Betlem myopatty

Epepsy, progresshe myodone
Molopresencephaly. alchar
Knobiooh syncdkoma

Hamolytie anema

Piatelat discrdar, with myelold
mahrancy

« Based on the figure, why doesn't person 2 develop a
genetic disease due to the SNP (G — T)?
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Biological Challenges of the 215t Century

 How will medical biotechnology change
our lives in the years ahead?

h u Cancer

AIDS

° Ap pl |Cat| ons th at Infectious diseases

. Drug Delivery
Incorporate extremely S i
S m al I d eV| CeS Prostat\éagggzz?r
Breast cancer

Diagnostic

« Small particles that Diabetes
. Hepatitis C

can deliver drugs W
to cells iy el
Hepatitis B

Leukemia

Colon cancer
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Biotechnology in the 215t Century

W%V\zﬂ;
« ESCs can give rise to many types of

dlfferenglated cells

\Lowo Cellscutred infermenier
”}\) produce protein of st
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