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What Is Genetic Engineering?
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Genetic engineering is a set of technologies used
to change the genetic makeup of cells, including
the transfer of genes within and across species
boundaries to produce improved or novel
organismes.
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describe the technologies
involved in manipulating genes.
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Evolution of the Genetic Code
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Transferring Gene encoding Green fluorescent
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(A) ethidium bromide

(B) the mutagenic effect

ethidium
bromide
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[Figure 1]
Kbp Lane 1 : 1kb DNA ladder
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_139 3 : pSB3T5

6 4 : pSB1A3—GFP
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As an analytical technique to estimate the size, (the quantity) of nucleic acid
molecules by comparison with the migration of molecules of known length (known
concentration)

Check an enzymatic reaction : digestion restriction, PCR.....
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As a preparative technique to separate one DNA fragment
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Protein electrophoresis <lisig sl (Al sl ¢S )
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Since proteins exist as charged particles, this method is widely used
for the separation of proteins in biological fluids.
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The technique was first used by 6 / / /
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Tiselius in  1937; named frontal ol _
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Support Medium for Electrophoresis

Polyacrylamide gel electrophoresis (PAGE)

Filter Paper zi si 3 )5/
Cellulose Acetate sheet Jj Ll <25 5/ 54/
Agar or Agarose
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— B. Electrophoresis

Buffer-saturated strip Cellulose-acetate sheet
of filter paper ____—soaked with buffer ® 52.58% )
Serum Y ”
sample F &)
| R
, 1 &) S
e & a
o 4 5
3
| 2]
: i ‘_; 2.4-4.4%
Anode Cathode = 6.1-10.1%
Electro-
phoresis 8.5-14.5%

10-21%

Staining Densitometry /\/\m

Cellulose-acetate sheet Albumins ©q- ¢y- B- ¥-Clobulins
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Electrophoresis
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(a) ) Protein | pH 4.0
mixture
Separation L | Isoelectric
in first ' = focusing (IEF)
dimension ™
(by charge) e
Apply first gel J pH 10.0
to top of second
pH 4.0 pH 10.0
CIT T TTY 7TV
Separation = SDS
in second 7 electrophoresis
dimension 5 -

(by size)




Two-dimensional -Gel Electrophoresis ) (A A4 <1 oM ]l

basic o stable pH gradient T acidic

100 —

8
l
"

il SDS migration (mol. wt. x 1077)
N
[41]
|

two- sl 40l A 5 pall dday Al
LLal 1Y dimensional protein map

a5l yal




Two-dimensional -Gel Electrophoresis ) (AU AL <1 ¢Ma
Al Al pall 8 S s a8 W) Al pall 8 Lgiinnd e il gl Juad e ading

3 3

The technique has such great resolving power that
it can distinguish between two proteins that differ
in only a single charged amino acid.
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