Making Recombinant DNA

There are four main steps involved in making recombinant
DNA:

. I1solating DNA

. cutting DNA

. Joining DNA

. amplifying recombinant DNA

Restriction enzymes:
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Amplified genes can be used for research, industrial, medical, or
agricultural purposes.
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3. Cloning a Specific Gene

- Choosing a cloning vector:

¥ plasmids - usually < 10,000 bp (10 kbp) inserts
# lambda phage - 10 - 15 kbp inserts

* COSMIdS - combination of plasmids + phage; around 45 kbp
inserts

* SS phages - good for sequencing (N.B. - | just add NaOH)
* Expression vectors - used for expressing proteins

* BACs Bacterial Artificial Chromosomes - up to 300,000 bp

¥ YACS Yeast Artificial Chromosomes - up to 1,000,000 bp or
So.

# HACs Human Artificial Chromosomes - up to 20,000,000 bp
(so far!)



Making a DNA library

o A DNA library consists of DNA from a particular organism
inserted into bacterial plasmids.
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o The genes of interest must be identified in the DNA library

There are several different ways of doing this. Here's one method, using
antibodies:



Ee::i-ﬁl fac prclamuler

H1 -
‘9 FGalactosiduse

] Digest with EcoRl

L1
T | g

/ DA
EcoRl
linker EceRl 1 EcoRl
| 1
- Fusion profein

In witro pockaging
Plate on bactarial
larwen

Owverlaoy
nitracallulasa
{'i|h.=.r

ther —
filker

—— L=
IYKISTET RO - .-
-

L] - -
Proteins bind fo nitrocellulose

Incubate filter with primary antibedy
Warsh filter
Incubate Flter with radiolabeled secondary antibody

£
- o d
1\ Aumrodlogruphy__

-/ =
Labeled o e
-—-sec:orrdury

1?5[

antibody Antibody S

identifiss Horay film :
: _ — Primary specific
Fusion profein ani plagues

bound to /

nitrocellulose

Finding specific clones using probes



probes to find DNA (southerns)
probes to find RNA (Northerns)
probes to find proteins (westerns)

Finding specific clones by functional
complimentation

Positional cloning

Cloning a gene by tagging

Selected DNA sequences in the library can be amplified
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Restriction enzymes can be used to provide markers on a
chromosome
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Restriction Fragment Length Polymorphisms (RFLPs) can be
used to locate a gene
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