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Conjugation
- O OO

O F*
Contain Plasmid (Extra chromosomal DNA)

Known as Sex factor of F factor
O F

Lacks circular DNA at cytoplasm

0 Sex pilli close contact between F™ and F-

0 Transfer of genetic material via Conjugational tube
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Conjugation
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F plasmid Conjugation pilus Chromosome

, ‘ Ny €D Donor cell attaches to a recipient
3 7( | cell with its pilus. The pilus B
: § 2 draws the cells together.
S

F* cell —> 1 <~ F cell

. ~ONA 9 The cells contact one another.
’ Ll\ﬂ\\/f"(

, R €) One strand of plasmid DNA
f/ PA ' g E]{ transfers to the recipient.
LMV/} C 1= N K
| o~
R l SN2 N () The recipient synthesizes a
> 3 \7( complementary strand to become
@ @ § 2 an F* cell; the donor synthesizes
_ (j\//\\/ /z)( a complementary strand,

» _ restoring its complete plasmid.
(b) F* cell F* cell
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Donor chromosome : =
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N\ € F plasmid integrates
_ ‘ into chromosome by

' Hfrcell recombination

Pive PR €) cells join via a
;:/ ‘9§ conjugation pilus

F* cell (Hfr) F~ recipient

Fiplagpid i Donor DNA  part of F plasmid
' ' NN, 9 Portion of F plasmid partially
‘B 7( moves into recipient cell
‘ trailing a strand of donor’s
DNA

‘ Incomplete F plasmid;
cell remains F~

.
R

o Conjugation ends with pieces
of F plasmid and donor DNA
in recipient cell; cells synthesize
complementary DNA strands

lmmf

6 Donor DNA and recipient
DNA recombine making a
recombinant F~ cell

Recombinant cell (F7)
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Transformation

S

0 Griffith 1928 worked with Diplococcus pneumonia

0 Avery, Macleod and McCarty 1944 —
Transformation Principle

0 Limited amount of genetic material transfer from
one bacterium to another

1 Gene gun, Electroporation, Microinjection are some
techniques of genetic engineering based on
transformation principle
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S

0 Transformation only occurs naturally in bacteria that
are competent, meaning there are alterations of the
cell envelope that enable the cell to absorb naked
DNA in the surrounding environment.

00 Genera that have naturally competent members
include Streptococcus, Staphylococcus,
Haemophilus and Pseudomonas. Some bacteriq,
such asEscherichia coli, can be made competent
under laboratory conditions and used in
biotechnology.

9/12/2023



Mixture of heat-killed
Living S cells Living Rcells  Heat-killed S cells and living
(control) (control) S cells (control) R cells

RESULTS
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Mouse dies Mouse healthy Mouse healthy Mouse dies

Living S cells
are found in
»lood sample




Experiment 1

R cells
injected

l

Experiment 2

Experiment 3

Heat-killed
S cells injected
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Experiment 4

R cells and heat-killed
S cells injected




(a) Transformation with DNA fragments (b) Transformation with a plasmid

i Q'Q, f \DNA fragments Q DNA plasmid
Wy,

Bacterial

Bacterial chromosome

Qj/chromosome ( C:m:)j

Uptake Uptake
of DNA of plasmid

D &

nonreciprocal :
recombination / OR \Degradation Stable transformation
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Stable transformation Unsuccessful transformation




Mix of dead smooth and rough live cells

Protease added s Ml ce [)1 e

RNase added : :
SORRME s, Whiee i

DNase added : .
U ————— Mice Live




Transduction
|
0 Zinder and Lederberg — 1952

00 Donor bacterium, Bacteriophage carrier and
Recipient Bacterium

0 Carrier bacteriophage attach the bacterium
00 Donor bacterium receive the genetic material

0 Bacterium DNA degraded, replication and protein
synthesis occur

0 New bacteriophage form

0 Releases and infected to recepient bacterium
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Bacteriophage

Host bacterial
cell (donor cell)

Bacterial
chromosome

Phage DNA
L

Phage with donor
DNA (transducing

phage)\

~ OPhage injects
its DNA

l | il
m ~ o Phage

enzymes
degrade
host DNA

: ' e Cell synthesizes
@& ”\iﬂ new phages

p&ﬂ\ /' phage DNA and,

"~ mistakenly,

that incorporate
| : some host DNA

Transducing

phage
Recipient
host cell \
ﬁ_/r\\c\L N o Transducing
z)r' 7{ phage injects
?L (2 donor DNA
N
o™
Transduced cell l
Donor DNA is
incorporated

into recipient’s
chromosome by
recombination
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