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Program Magister Ilmu Lingkungan Universitas Mulawarman

12th Lecture

Genetic Engineering

The Aim:
Students can explain the use of genetic engineering technology in Bio-industry

Students can describe a simple method in improving the genetic characteristics
by genetic engineering in bacteria
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Cell structure of procaryotic cells
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Cell structure of eucaryotic cells
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Genetic recombination
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Rekayasa Genetika
(transformasi)

Tetracycline-
resistant cell
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Agents and enzyme involve in in-vitro genetic

recombination

» Agents
DNA donor (fragment
DNA Plasmid (vector)
Host bacteria

» Enzymes

DNA, usually DNA chromosome)

DNA restriction (endonuclease)

DNA Ligase
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Shotgun cloning

» To improve the productivity of agents (microbes), genetic engineering can

be introduced

Proteolytic bacteria
{LDNA chromosome isolation

Z
DNA chromosome  DNA plasmid E. coli recombinant, proteolytic

DNA digestion | I

Selection

Ligation \ .
Transformation

DNA plasmid recombinant

E. coli, non-proteolytic
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DNA cloning

cDNA Cloning steps: RNA
extraction, cDNA
construction, ligation to

plasmid, transformation,
recombinant selection.

Shotgun Cloning steps:
Total DNA extraction,
DNA digestion by
restriction endonuclease,
ligation to plasmid,
transformation,
recombinant selection

Cloning of PCR product
steps: Total DNA
extraction, PCR product
construction, ligation to
plasmid, transformation,
recombinant selection

Cells DMA extraction — PCR PCR products
RIA, l Digestion with \
extraction restriction .
_ _——-Total enzymes Cloning
=T of PCR
products
Reverse \ Shotqun
transcription N clnnigrllg
= cDNA Host (Escherichia
Sl T CIDNJ_E\ coll
asmi cloning
vector \
@ —t Transformation to
Ligation of host cells

inserts to Clone
@ Culturing of the clones
v on selective medium

Streaking out for
single colonies ]

@ Plasmid g— Sequencing CTGAATCGTA

extraction of ingerts
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DNA electrophoresis

1kb ladder
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pUC19 digested
with EcoRI
pUC19 digested
with BamHI
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Selection of Recombinant Cell

» Blue and white selection is applied
using lac transformation system
(S-galactosidase system)

Host is E. coli DH50., genotype of
F- 80dlacZ M15 (lacZYA-argF)
U169 recAl endAlhsdR17(rk-,
mk+) phoAsupE44 -thi-1 gyrA96
relAl (having gen lac X dan lacY)

Plasmid used is lac plasmid
(PUCI9) (having ampicilin resistant
and lac Z genes)

E. Coli DH5 ¢ and pUC showing a
complementary of lac gene (lac X,
lacY,and lac Z)
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Selection of Recombinant Cell

In ligation process, 3 possibilities occur:

Self-ligation of plasmid

Self-ligation of DNA fragment

Ligation between plasmid and DNA fragment
In transformation process the 3 kinds of ligation
product will going into the cell
In selection process (using media containing antibiotic
and X-gal and IPTG):

Cells owing the self-ligation plasmid will grow and
have blue color because they have antibiotic resistant
gene (from the plasmid) and a complete lac gene.
Cells owing the self-ligation of DNA fragment will not
grow or death because they do not have antibiotic
resistant gene .

Cells owing the ligation between plasmid and fragment .

product will grow and have white color. They resistant » Xgal (S_br°m°f4_chlor°-3_md°|y|_beta_D_

to antibiotic but can not express the lac gene because gaIaCto'PYraf‘OS'de) is substrate analog of

they have insertion DNA in MCS (multiple cloning lactose. X give blue color when separated.

sites) of lac Z in the plasmid. . . . .

’ - ) » IPTG (isopropylthio-B-galactoside) is an

The white cells is the recombinant cell inducer of B-galactosidase in bacteria
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X-Gal
Formula: Cy4H4sBrCINOg
Molecular weight: 408.6
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