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Chromosome Structure

Karyotyping

Nucleotide detail

Transcribed and Translated Messages

Chromosomes
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Packaged into Chromosomes
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«5'3'

« Antiparallel

« Semiconservative
« Codes for Proteins
« Deoxyribose

« ATCG

< Exons Code

« Introns are
removed in
Eukaryotes.

= No Splicing in
Prokaryotes




Where did they come from?

How do they work?

What can we use them for?
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Evolved by bacteria
to protect against
viral DNA infection

Endonucleases =
cleave within DNA
strands

@ 4,000 known

enzymes
sr
3CTTAAG 5| zeme
"CTGCAGS ~ Providencia
3'GACGTCS5' |55

overhang
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GTAGAATTCATTCACGCA
CATCTTAAGTAAGTGCGT

q

.

GTAG AATTCATTCACGCA
CATCTTAA GTRAGTGCGT

SGAATTC!
'CTTAAGS

« Generates 5
prime
overhang

G ¥ SAATTCY
CTTAAS G5

- Cut with enzymes [ty
- Load into a well

< Turn on Electricity

« Run away from -

« Small faster than big

a




« Electrical current
carries
negatively-
charged DNA
through gel
towards positive
(red) electrode

« Small fragments
move faster than
large ones
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« Electrical current e

carries
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charged DNA e
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« Small fragments >
move faster than
large ones

« Restriction Fragment Length Polymorphism
Test.
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Using the PCR technique to generate all
possible size pieces from a given template
strand.

Cycle Sequencing

Polymerase Chain Reaction
Controlled DNA Replication
Using Specific Primers to Replicate the DNA
between the two primers.
Use Heat in cycles to unzip strands etc..
Heat stable DNA polymerase
- Thermus aquaticus bacteria is were the “Taq”

polymerase was extracted.

PCR Projector
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Show Animation of PCR
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Incubate until colonkes grow,

Calony carrying nen-
recomtsnant plaame
with Intset aeF gers

- Extract DNA from Vector Plasmid and
Target DNA source

« Cut with Same Restriction Enzymes

« Mix Fragments

- Add DNA Ligase

« Transform

« Select

« Clone and Use




Baztenum

P~

. \\
Bactorial Plamid | -——4\
chromasome N PN—
ey 1 imerest  Dhaot
l B Plasrrid put Intg - <F1OORI
actorinl coll
Rocamtinan © F75
bagterium ol

e

Copies of gene. [\;

aeanren A
&
an gene
A

20 BO

Geneused toalior  Protoin dissolves  Human growth hor
aalatsncs inasrisd  DACHOrin for cleaning  biood ciots in henrt  Mone troats stunted
dailal up toxic wass Allack Becg: grosin

\Gone for pest

) Gene insarted inip 1 erTEt

lanmid

D Host o8l grown in culture,
to barm a clone of calls
conesining the “cloned™

o gand of Inte

820
"N Protein axprassed
By gena of insrest

+ . , Protein harvested

) Basic research and

warious applieatians Bacbic

rusgarch
on peotsin

« Agrobacterium

« Ti Plasmids

- Steps

- Extract Plasmids

Recombine gene of
Interest
Transform Plant cells
Select and grow
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Plasmid

. b
Site where [

rostriction |\

anzyme cuts ——

= T DNA
DNA with "\l

the gena
ofinterest

Recombinant _L
Ti plasmid |

Plant with

6/24/2008

- Herbicide Resistance (Glyphosate

Resistance

- Antisense Technology (Flavr Savr)
« Factor IX in sheep milk
- Bacterial Endotoxin(Bacillus thurengensis

or Bt corn)
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- Establish type of cloning
Theraputic vs. Reproductive
Cells or Tissues

- Risks vs benefits

« Human Cloning
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Human Genome Project
1986-2000 first draft
2000-?

What can we learn?

2 benefits?

Risk/Benefits?
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What is it?
Uses?
Risks and Benefits?

Sanger
Labels
Show

animations
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