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Cloning

» producing many identical copies of a gene

Recombinant DNA
 joining together of two fragments of DNA that
are not normally joined together (e.g. joining
together of eukaryotic DNA and prokaryotic
DNA - usually in a cloning vector)

Cloning vector
» an agent such as a bacterial virus or plasmid
into which foreign DNA can be inserted

Restriction Enzyme:
Source and Site of Action

Restriction Enzyme Source DA Sequence Recognized Ends of Cleaved Maolecule
EcoRI Escherichia coli g:?‘;—‘?x{g !.Mnlc—:. - :nus
EBamHI Dacillus amploliguefacions i?‘s’?}‘gg smmg - E{:l.w 5
HindII Huewcphilus influenzae gﬁfgﬂ !“GmI - :u\:as'

Ml Microcoleus specits ﬁg{nﬂ#ﬁ? smdﬂg--gcmus‘
Tagl Thersmus aguaticus izi?# “:G;' - Inx_'s'
Not ocanda o iosccooes G Gecose
An Arthrobactar luteus TaGer #AG a.

*=blunt ends

http://www.people.virginia.edu/~rjh9u/restrenz.html

DNA Cloning
Recombinant DNA

Major tool-restriction enzymes

» discovered in late 1960's

= cut DNA at restriction site

» highly specific

+ manufactured by bacteria
Cloning vector - carrier for moving DNA
into a cell

Procedure for cloning a eukaryotic
gene in a bacterial plasmid

and DNA el
\‘ —_— Otinterast ko gk “m}mﬂ\\
@ D 10 Goow insaried
Bocterial  Plasmid \m plnamid d"'"lf{_r.- 29
'\E."i)l
Rocombinant DNA e e
{ptaamid) b Pl DA of

Pacombinant ¢ y
emeen (5 )
A A
O Cells claned with gana of interat
@ identification of desired clong.

research  Gane used bo alior bacterin
aRgent  for cleaning up loxic waste

Protein disscives blood clot
in heart atiack thernpy

e pusiabing =

Recognition site

5 'l—v—r‘:?'*?";"”,f'T'?‘l—l—r 3
L} 1 1} 1 )
1 1 U 1 I 1

3Ll lcr-T-A-A-gLLLs

|

Treatment with EcoRI

ArA=TTrC 3
Complementary tails |
Ttk —I c1LlLls




T T T & AAT-T-CTT T TT T8 AATT-CoTTT
T A ]

T 9 0 (O O 1 B T O 0
Cleavage with EcoRl Sticky ends Cleavage with EcoRl
T—Tr¢c A-A-T-T-C 11T
i Fragments with |
T I 5 O S complementary tails G-l
[ J

Gap I'
I " e e e o
gt
S P S O o S
T
DNA ligase Seals the strands
T T T 4&TTCTTT
Pl !
At égdAAG L

5 : " \
The recombinant plasmid is put into

Donor. el a bacterial cell. As the host bacieria
copy their DNA and divide, the
plasmids with the donor gene are
copied too, leading to many cells
with identical copies of the donor
gene. How was the donor gene cut
and pasted into the plasmid? Click
next to find out.

Bacterial cell

Getting an eukaryotic gene to
function in a prokaryote
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Cloning into a plasmid

" DNA cut with @@@ restrcton

“whole genome is

" cDNA libraries

DNA Libraries

Foreign genome
cut up with

enzyme
restriction enzymes Recombinant

and inserted into plasmid. PARN
plasmids, inserted into
bacteria, and stored

Recombinant
phage DNA

maintained

eliminate everything
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(a) Plasmid library (b) Phage library
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PCR in 25 minutes? _
Gel Electrophoresis
"~ The 9800 Fast PCR System is

the first fully integrated “Produces DNA “fingerprints”
solution delivering fast PCR . ’ . .
performance in a standard 96- S_eparates RFLP’s by using an electrical
well format. field

~ The system reduces PCR “Can be used to identify some genetic
reaction time from two hours diseases
to 25 minutes or less—

advancing you quickly to the “Presence of a particular gene
next step of your research. ) .
Used as genetic markers

hitp://marketing.appliedbiosystems.com/mk/get/9800_LANDING?isource=fr E_Nature_Methods




DNA band pattern

For linear DNA molecules, separation depends
mainly on size (length of fragment) with longer
fragments migrating less along the gel.

Mixture of DNA
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Differences in DNA sequence on homologous . o )
restriction fragment patterns are scattered single nucleotide polymorphisms
abundantly throughout genomes, including (SNPs), single base-pair variations.

the human genome. - In humans, SNPs occur about once in 1,000

bases, meaning that any two humans are 99.9%
These restriction fragment length identical.
polymorphisms (RFLPs) can serve as a
genetic marker for a particular location
(locus) in the genome.

» A given RFLP marker frequently occurs in

The locations of the human SNP sites will
provide useful markers for studying human

humerous variants in a population. evolution and for identifying disease genes

» RFLP markers inherited in a Mendelian fashion, and genes that influence our susceptibility to
they can serve as genetic markers for making diseases, toxins or drugs.
linkage maps.

Restriction fragment analysis is sensitive enough
to distinguish between two alleles of a gene that

differ by only base pair in a restriction site. Practical App“catlons of DNA
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Other Technologies
“Hybridization
Human Genome Project
“Physical mapping
“Sequencing DNA

“Genome Analysis (DNA sequences,
gene expression, and gene function)




