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GMO: Basic Principles
+ Basic facts about DNA and proteins

+ Whatis the basic science underlying genetically modified organisms?
* Whatis a functioning gene?

* How are genes cloned?
+ How do we transfer a functioning gene from one specias to ancther?

+ How do we control fransferred gene expression?

The Central Dogma

- Genehcinformation s stored in DNA
- (Gene exprassion occurs by

+ RMNA synthesis {transcription)

+ Protein synthesss {translaton)
+ Protein achions generate phenotypes
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+ Genetic information is coded in the sequence of bases in
a DNA molecule.

DNA

* DNA double helix
+ The physical structure in organisms
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+ Two strands held together by
hydrogen bonding between bases.
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Gene action

+ Promoter = binding site for RNA polymerase

» For a gene to be expressed it must have a promoter where a polymerase can bing
to start transcrplion

Loader Sk tural genes
¥

RNA Polymerase
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Transcription and translation

Structural gere.

« mRNA s acopy of the
DNA coding sequenca. L3 $ua A Sy 1# ek
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The ribosome reads the
mMRNA sequence and
generates a protein
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Protein structure: processing

« Protein function requires

processing.
» Ex. Hemoglobin has four
chains. . %
S
+ Proper folding is essential f - 8.,
for function » ‘"f o

« Mutations cause amine acid

Molecular Medicine in the News

+ Cystic Fibrosis
« NY Times Jan 29, 2012
= USDA approves Kalydeco (ivacaftor)-a
drug that treats the cause of cystic
fibresis for individuals wath the
Gly551Asp mutation.
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+ This s a drug that binds to the altered
CFTR protein and alters its shape, restoring
some normal function

substitutions alter the e 4 - G e
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GMO Cloning DNA
« To make a genetically modified organism: .

+ clone the DNA for a gene and transfer it to the host + Cloning steps: Lo -

- control expression of the transferred gene + CutDNAwith a ) X B
restriction e
enzyme. ¥

» How are genes cloned and transfarred? + Insertinio a -
vector.

+ How do we control the expression of cloned genes? * Insertinto a host
cell.
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Restriction Enzymes

» Restriction enzymes cut DNA at a particular “recognition sequencas”
= Each enzyme recegnizes ong sequence

+ eg. EcoRI AR
C TTAAG
t
+ Cutting leaves single stranded ends
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+ Generating a recombinant DNA molecule:
+ Cuttwo pieces of DNA with the same enzyme
+ Hybridize® painng of the single strandedends
+ Ligate: permanently join the fwo pieces

Cloning Vectors

+ Cloning vectors replicate
DNA in the host cell.

- Cloning vectors
« Origmn of replication

- Selectable marker | N
+ Restrction sites arctaet N - R
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» LacZ marker

* Expression
gives the blue
color

» Expression
telis us the cell
has a clone

Vector insertion

+ Different
techniques are
used for different
cell host cells.

+ Bacteria ==
= Plant cells

* Mammalian cells

= Qocytes

Expression patterns

~ Expressionis controlled by the promeoter
= By selecting the promaterwe can control where the cloned gana is activa
+ Specific promoters for specific tssues

Page 3




Bt corn
+ 358 promoter ~ i:‘f.?"{(‘;hs 1% ;Jj
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+ Codes for Bt protein Ml Tizsues BEH1  CRVIAD CaMV 358 Bl exprestsd In a1l plant ssues, ietdGard
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« Kills insects that ingest it Exprassae g Difforant 51

DET-448 ¢ AY 14« Cably 353 Bl expressed st some fevel in alt plant tissues, BU-Xtrr
« Plant transformaticn EreisinnAllgiss. ean] ]
TCI567 CRYIF  Ublqudin/CiMy Boaprossed 3t sonts level in all planl uscues, Herculex|
« Inser gene in corn
N Express Clone CBH-35! CRYIC CaMV 358 Difforant protein from 14, B expressed tn il plant tissue, Starkink
Round-up ready soy beans Golden rice
+ 38s promoter + Construct add two enzymes so the plant can make beta caroteng in the
) - seed endosperm
+ Cauliflower mosaic virug + phyloene syninase
E;SEsgressed =il + phytoene desaturase
+ Eszsential for synthesis of amine acids
* Roundup == bind/block EPSPS
+ No protein synthasis => no growth
« Transformation with cloned resistance gene B .
« Agrobactenal EPSPS protein = resistantto glyphosate R i
« Mutation modified, resistant protein = resistant weeds o f\
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GMO: Basic Principles

+ Gengtically Modified Organism = organismwith an inserted, cloned DNA sequence

+ Technolegy fer cloning and transfering genes is well developed
+ Select vecter far control of expression
+ Clone gene into vector
+ Insert vector in host

+ Potential
- Industrial praducton of proteins
» Rasistantcreps
* Human medicine
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