Lecture 6: Molecular Techniques

1. Restriction Mapping
2. Molecular cloning (recombinant DNA)
Inserts and vectors

Restriction enzymes and ligase
Fig. 2.9-11; 12.2-10

Table 2.3
Read p53-58; p502-512
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TABLE 9.1 Ten Commonly Used Restriction
Enzymes
Sequence of

Enzyme  Recognition Site  Microbial Origin

Tagl Thermus aquaticus YTI

Rsal Rhodopseudomonas
sphaeroides

Sau3Al Staphylococcus
aureus 3A

EcoRl Escherichia coli

BamHI Bacillus
amyloliguefaciens H.

Hinalll Haemophilus influenzae

Kl Klebsiella pneurmoniae
OK8

Clal Caryophanon latum

BssHIl Bacillus
stearothermophilus

Notl Bclagclc Nocardia otitidiscaviarum

.68 edaslcs «
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Gel electrophoresis




2. Molecular Cloning

Inserts and vectors
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TABLE 9.2 Various Vectors and the Size of the Inserts They Carry

Typical Carrying
Capacity (Size of

Vector Form of Vector Host Insert Accepted) Major Uses

Plasmid Double-stranded circular DNA E.coli Upto 15 kb cDNA libraries; subcloning
Bacteriophage Virus (linear DNA) E.coli Upto 25 kb Genomic and cDNA libraries
lambda

Cosmid Double-stranded circular DNA E.coli 30-45 kb Genomic libraries
Bacteriophage P1 Virus (circular DNA) E.coli 70-90 kb Genomic libraries

BAC Bacterial artificial chromosome E.coli 100-500 kb Genomic libraries

YAC Yeast artificial chromosome Yeast 250-2000 kb Genomic libraries

(2 megabases)




Restriction Digestion
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Fig. 9.8
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(a) Separating plasmid from bacterial chromosome (b) Separating insert from plasmid vector
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— = containing plasmids

Fig. 9.9
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;

Treat with ethidium bromide.

Gel electrophoresis
B
o00
v 7 T AN cutout

* Insert =
blue

Vector
Add to solution of CsCl and centrifuge.
# Purified
CsCl forms density gradient. cloned
fragment

DMA settles according to its density.
= (c)

Plasmid DNA —= o5 °°°
°°§b 1 mb YAC

Host insert
chromosomal DMNA —
—4 20 kb lambda

I
insert

1 kb 2 kb 11
Plasmid insert Plasmid insert



Genomic Library

Human: 3,000,000 kb/haploid genome

150 kb per insert--20,000 clones equals a genome
10kb per insert--300,000 clones (genome equivalent)

cDNA library

Expression Libraries

12
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{a) Red blood cell precursors
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{b) Add oligo{dT) primer. Treat with reverse transcriptase in
presence of four nuclectides.
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(c) Denature cDMA-mRBNA hybrids and digest mRNA with RNase.
cDMNA acts as template for synthesis of second cDMNA strand
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(d) Insert cONA into vector.
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