Chapter 10: DNA Technology

A taste of 231: A project based approach where the focus is the technology both in theory and in practice. 

DNA has been passively manipulated for centuries via selective breeding. 

In 1970’s DNA was first truly characterized. Prior to this it was un-intelligible because of enormous size and lack of landmarks (a sea of ATCGs!)  

Big breakthroughs have set off a genetic revolution (a revolutionary revolution.) 

Three big areas: 1. DNA cloning  2. PCR reaction  3. Genetic engineering

Basic tools of analysis:  

Before DNA could be duplicated/understand, it had to be managed. Manage by cutting up. 

1. Restriction endonuclease: recognize and cleave at palindromes. Fig. 10.2
Can have either sticky or non-sticky ends. 

Initially used in physical mapping: Restriction maps: 

For example: a 12K nucleotide with Eco R1 gives 7K and 5K

Same 12 K nucleotide with Hind 3 gives 3 K and 9K

Both Hind 3 and Eco R1 give 3,4 and 5K fragments: Arrange cut sites in order…

2. Gel Electrophoresis: separation tool. Factors: voltage, gel %, time, buffer.  These factors are optimized to address specific concerns of gel image. For instance, is band quality an issue, or it just presence verses absence.  These would require different 

3. Fragment hybridization: (blotting or in-situ: 10.9)  


Draw a palidrome

Sticky vs.  non sticky

Hybridization: SS DNA linked to membrane

Or in situ..  probing DNA etc.

Demo: www.dnalc.org   resources, biological animation library…

Southern Blotting… (we do this in 231…. EVERYTHING..) 

1. CLONING

Cloning  Making copies of DNA of interest (not necessarily entire organisms.) 

Plamsid---( EN digestion -( (sticky ends) -( ligation-( Tranformation--( duplication-(   (via grow out) --( isolate and purify plasmid  (WALA! Copies galore…) 

X-gal and the reporter plasmid system pBLU. 

Problems?   Big genes in chunks only,  introns and exons,  regulation…etc…




Genomic library  vs. CDNA library: Fig. 10:14, 10:15, 10.16

Genomic library-(   Genome cut up, into plasmids and probe/ select/propagate. 

CDNA Library:  mRNA -(RT—DNA---ligate-(transform( analyze.  Fig. 10.19
Advantages?  No introns, functional genes, cell specific expression of genes

Both libraries can by hybridized with DNA probes to deduce protein families/relationships 

 Fig. 10.18/ Fig 10:19




Review points: pBLU: 

Identify steps in Genomic and cDNA library (identify arrows) 

2. PCR: Cold Spring URL demo 

Cocktail:  TAQ, dNTPs, MgCl2, primers and target DNA: 

3 Temperatures: reasons: Anneal, Extend, Denature….specific points on each To and why a cycle?  

54 oC

72 oC

96 oC

Some thoughts on primers: 

Long/short/ annealing T 

High specificity

Low specificity

PCR uses: 

1. Amplification for use (to manipulate in a variety of studies,) I.e. Jurrasic Park 

2. amplification for detection (forensics)  

3. Sequencing

1 and 2 PCR we looked at. Geometric expansion of products. 

3 involves a ddNTP

deoxy (no OH @ 2 Carbon) 

dideoxy (no OH @ 3 carbon) 

ddNTP will terminate chain

Sequencing gel review (compare to laser reader) 

No geometric expansion

Ratio of ddNTP to dNTP…
What does each part do? 

Temperatures: 



3. DNA Engineering: Comments from lecture only. 

Expression Vector: like a plasmid, but with all of the factors required for expression of eukaryotic gene.  Promoter, regulator, transposable elements, etc..

Fig. 10-27

mRNA synthesis in vitro: use viral promoter to over-express mRNA.  (why viral promoter?)  RNA interference.

Fig 10-29 

Site directed mutagenesis

Fig 10.30

Allows roles of individual amino acids in large proteins to be discovered.  Remember the amino acids that catalyze lysozyme.  So by altering just one NA in the DNA it could be deduced which AA is being altered and see the effects is has on the enzyme. 

Transgenic Animals with: 

A: Gene Replacement: Difficult but most desirable  

B: Gene Knockout: mRNA interference 

C: Gene Addition (a self repair adjunct) 

Reintroduction to somatic or germ line? 

Fig. 10-32


