Biotechnology and Genetic
Engineenng-PBIO 450/550

Biotechnoelegy: terminelogy
Common Rosts In bIetech research
ranscliption; & lransiation
Prokanyetic gene: organization: & expression



Terminology.

BIGLECNNOIOOY-production of goodsiand senvices using
pielegical erganisms, Systems, and Processes

REcembIRant DINATECHNGIe0Y-a SEl O teChRIgUES o)
manipulating DNA; Including: theidentification and
cloning of genes; the study of the expression: ofi cloned
QENES; and the preduction ofi large: guantities off gene
preduct

GENETIC ENOINEENNU-thE Process ofi transterring DNA
fireom| ene organism Inte anether that results infa genetic
modification

Vielecular Bietechnelegy~-rDNA technoelogy: +
PIGLECHINOIOAY,




Table 1.1 Selected developments in the

RIstery’ off molecular biotechnology,

1944 -Avery, Maclleed & NeCarty: determine DNA'IS the genetic matenal
1953=\Watson & Crick determine the structure of DNA

1970-first restriction endenuclease 1selated

1973-Boyer & Cohen| establish; recombinant DNA technology

1976-DNA seguencing technigues; developed

1980-ULS. Supreme Court rules that genetically modified micro-
Grganisms cam e patented

1981-first DNA"synthesizers seld

1986-PCR methoed pubklished

1990-Human geneme preject nitated

1996-Complete: DNA sequence of a eukaryote (yeast) determined
1997-Nuclear cloning of a mammal (& sheep named Dolly)
2000-Arap/aops/s geneme sequenced

2001-Human geneme sequenced

2002-Complete human gene microarrays: (gene chips) available



Eig. 1.2 Many: scientific disciplines contribute
10, moelecular biotechnoelegy, Which generates
a Wide range: off commercial products

Molecular Microbiology Biochemistry Immunology Genetics Chemical Cell
Biology Eng. Biol.

[ Molecular Biotechnology}

[ Crops } [ Drugs } [ Vaccines } [Diagnostics} [ Livestock }




Common hest erganisms used: in
melecular bietechnelogy

E. coll

Yeast ((Saceraromyces cerevisiae)
Insect cell lines

Plant cell lines

Animallicelltlines




Review: pretein secretion and
pretein targeting

Signal peptiderseguences

Consider gram: negative vs. gram: pesitive
Pactena

Consider eukaryotic cells

IR eukanyetic cells, short peptide
seguences; (or ether modifications) tell a
Protein precisely: Where 1o, go



Central Degma of Bielogy.

transcription translation
DNA +———= RNA™ ” Protein = $$%
o0 Molecular
O transcription
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Eig. 3.1 Chemical structure off DNA & RNA
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Eig. 3.4 Chemical structure of dsDNA

groove

Normal B DNA




Eig. 3.10/3.19 Prokaryetic gene expression

lac operon

DNA__ |

fac

Thiogalactoside
transacetylase

Lactose
permease

f-galactosidase

Mascent
polypeptide
chains




Prokaryotic gene expression
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Regulation lac Operon.mov



Eig. 3.19 In prokaryotes, RNA poelymerase hbinds to
the -10 andi -35 regions; of the: prometer relative toe
the start site off transcription; (1))

RMA polymerase footprint

—35 region —10 region

promoter
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