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“Remember !

we have 3 ways for gene transferring :
1. Transformation

2. transduction

3. conjugation

1. TRANSFORMATION

* Transform genes between bacteria.

* Bacteria can exchange genes which code for toxins or antibiotic

resistance, or genes which code for virulence so they become more

virulent.

* happened during transformation between two different cells : a

piece of exogenous DNA enters to a recipient cell.

(competent 4lal) sda (S5 Cuay)

*transformation: uptake of exogenous DNA into a recipient cell .
recombination with bacterial : (exogenous DNA) 4 &asy &

chromosome
*cells which can undergo transformation have to be cell

“Remember !
competent means that the cell can receive exogenous DNA by
receptors at the end of the log phase .

*DNA transformation experiment was in 1928: " Griffith experiment :
Streptococcus pneumoniae (pneumococcus) LS aadiul ¢ L Sl 5 ol yall Jaatinl

he used mice because they are susceptible for streptococcus
pneumonia

- we will use two different types of this bacteria : capsulated,
uncapsulated.

capsulated mentioned in the text book as encapsulated
means have a capsule / en means inside ( inside a capsule)




but uncapsulated mentioned as nonencapsulated which doesn't have
a capsule

- capsule is a virulence factor

* bacteria with capsule: virulent bacteria/ can't be
phagocytosed/smooth (S)

* bacteria without capsule : Avirulent/ phagocytosed / rough (R)
-When culturing bacteria that possess a capsule appear smooth
colonies

- When culturing bacteria that not possess a capsule appear rough
colonies.

Virulent bacteria
Smooth colonies

injected to mouse ) die

avirulent bacteria injected to mouse —) live
rough colonies
heat killed

injected to mouse — live
Smooth colonies

combination of injected to mouse ) e
heat killed

smooth +living rough

I

Why do the rats live in the last case rather than they die as expected
?1l

the living bacteria was the uncapsulated (nonencapsulated ) one, it
takes some of the DNA of the dead bacteria ( heat killed which
primarily have the genes that are responsible of the production of
capsules ) so it produces it's own capsule using genes of the dead
bacteria and become smooth ( Anti Phagocytosis) , the DNA
transferred be Transformation




Avery Macleod and Mccarty a 3 scientists repeat the same
experiment but add a new step to ensure that the genetic material is
the DNA not protein :

They have : rats, 2 types streptococcus pneumonia one heat killed
smooth and the other is rough / the rat dead ...

They tried to add some enzymes :

* amylase : it breaks the carbohydrates but the mouse die so
transformation occur.

* protease : it breaks proteins but the mouse die so transformation
occur

*RNAase : it breaks RNA but the mouse die so transformation occur
*** you may think that the transformation should stop because the
RNA is broken , but remember the DNA is transferred ( ready ) no
need for RNA .

* DNAaes :the mouse still alive so transformation does not occur

Jo¥) SN 13 g 4d1 6l saldl Ll e DNA anaad 5 el

Hershey and Chase experiment 1952:

Used E.coli + bacteriophage (T2 phage)

*( virus can invade E.coli) <&l

Bacteriophage : attach to the receptors on the bacterial cells then

they inject the genetic material , protein coat and fibrous tail remain

outside, DNA virus enters the cell then produced new viruses after

the replication.

New virus produced called :

& sian gl elardl GY 48150 salall 4l e DNA 48 jre (8 Cacla 4y jaill o2
oSl dals I dasy a1 i i (e

They have 2 bacteriophages ( they chose them with DNA genetic

material / as viruses genetic material may be DNA or RNA ) they

labelled them : the first one was labelled by phosphorus radioactive




material because phosphor is a component of DNA / the other was
labelled by sulfurous radioactive material because sulfur is a
component of protein --- so we labelled the first by it's DNA and the
second by it's protein

() SUSall e Gae 158 e a8 DNA 5 Gis R (e O o5 AT () e g ldll  iay
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Then they mixed with E-coli in test tubes and allowed to increase (
reproduce )

after that they have centrifuged each tube :

first tube shows 2 layers :

a supernatant : which is the liquid contains viruses ( DNA radioactive )
a precipitate : bacterial cells also DNA radioactive

that clearly means that the transferred material was DNA (S \3-53
(Sl LAY
Second test tube also shows 2 test tubes :
a supernatant : which is the liquid contains viruses (NO DNA
radioactive but protein radioactive )
a precipitate : bacterial cells but NO DNA radioactive and NO protein
radioactive
so protein doesn't transferred !!
*transforming bacterial cell : transformation
* transforming bacterial DNA into eukaryotic cell : transfection
Transfection it is a transformation but the recipient is an eukaryotic
cell ( yeast, human ...)
Transfection is important

For better understanding see this video :
https://www.youtube.com/watch?v=iS06QuipbZM



https://www.youtube.com/watch?v=iS06QuipbZM

2. TRANSDUCTION

transduction need !

A double strand DNA is transferred from donor cell into recipient cell
by bacteriophage .

The first step in transduction is the attachment of bacteriophage to
the cell then the virus injects it's genetic material into the bacterium,
the genetic material of virus uses the ribosomes of the host cell to
replicate itself , then packaging or assembling occur ( heads and tails
together forming new viruses ), the phage will lyse and release the
progeny.

*The new virus called

¢) ) aanisassembly dsee & naaill s bacteriophage infection (8
(1/1000 Awall) LSl Je DNA (3 ¢ 3 Jdeady Gl yadll amy progeny

O ool 138 (She 5 AT (LS e DNA iy Ml stransduction phage
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*A good Example : B-lactamase gene that transferred to
staphylococcus aureus by transduction, are
enzymes that have the ability to destroy B-lactam , B-lactam is the
main component of many antibiotics like penicillin or cephalosporin.
*There are 2 cycles for bacteriophages :

1.lytic cycle: 4ldad &5 (g il G S maeat &3 lgdelial &5 4 ) 4l) salall (i dalac
2.lysogenic cycle : 85 s A1 550 auii il g yaill g il (any oS
* : a virus which able to integrate bacterial

DNA and undergo lysogenic cycle. Only temperate bacteriophage
enter the lysogenic cycle not all bacteriophages !




*In lysogenic cycle the attachment occur but the virus doesn't
replicate it's components directly but instead of that the genetic
material of viruses incorporated into the bacterial DNA so the viral
genetics replicates with bacterial until the conditions change , then
complete it's cycle with same steps as lytic cycle .
*When bacteriophage enter the cell and fuse with the DNA called
prophage
s Adia Ly )il s @lldge o g 5dll DNA Alela ()5S andts 431810 5 je (S8
A yea LSl J eat (Saa g

Lranty daalaaiy) 3 5 9l OO ya (";\ Lkl
Examples of these genes' benefits or diseases :
1.bacterium diphtheria : Corynebacterium diphtheria produces the
toxins that causes the disease because it has the gene of producing
these toxins by transduction .
2.clostridium botulism : causes botulism ( food poisoning )
3.Cholera toxins
4.Streptococcus pyogenes : produces toxins called erythrogenic toxin

*bacterial cells which produce the toxins called lysogenic (carrying

viral genes)
B il g 8 195 65 50 aluadiV) ) gl ddaad (ol A (Sae ciliall o2a

*bacterial strains that carry genes for viruses can make the disease so
it is not lysogenic

LSl e Calias e g paill 340 o) salal) Of (g




3. CONJUGATION

*we need

*What is fertility factor ?

It is the gene found in f plasmids that codes necessary proteins for
conjugation ( like pilin : the protein which makes the sex pilus.)

*we need two cells donor and recipient which are in direct contact via
sex pilus

* F-, female, recipient , have fertility factor

*F+, male, donor, lack of fertility factor

*Steps :

1.Sex pilus attach to recipient cell

2.Retraction occurs to close cells together

3.Fertility factors code for a certain enzyme to make a nick or cleavage
in the double strand plasmid

4.0ne of the strands migrated to the recipient cell

5.A complementary strand is synthesized in each cell

Chee | 0MA

Recipient

namiransferannme

F planmid F mlanrmid

Old donor New donor




after conjugation both cells are F+
#1530 LSl e Lia) 45 LSl G g sl ek 0o iy 431 5 5 pumly (gl o 8V
( species ) 4dliaa sliual le & 6 JS g (genera ) 4dlisa
F+ cell: plasmid in cytoplasm.
in conjugation single strand DNA is transferred but in
transduction double strand is transferred
cell: Highly Frequency Recombination
plasmid in chromosome(can highly recombination with other cells at
recombination rate 1000
SF- O LW e 1000 SV F- s HFR O A8l )l salall 85 juay 4d) Adlaial
recombination _xa e e (e F+
The most frequently occurring naturally is conjugation than
transduction than transformation .

We have 3 ways for gene transferring within the
bacterial cell :

1.Transposons
jumping genes a¢de lays transposons (sessd Cilua aa o

*they can move from plasmid to another plasmid /plasmid to
chromosome/on the same chromosome /on the same plasmid
/chromosome to plasmid
*transposons contribute in the spread of antibiotic resistance
*transposons found as integrated form in chromosome or in DNA
*transposons differ from plasmid that transposons can't replicate
autonomously but plasmids can.

4 major domains of transposons :
1.Flanked inverted repeats ( )

Remember !
Palindromic means you can read from both sides .




2.transposase gene codes for the enzyme responsible for excision and
integration for transposons

3. repressor gene regulate the expression for transposons and
regulates genes responsible for translation of antibiotic resistance
genes and genes of toxins production .

4.drug resistance gene or toxic production genes

ae) 8l e bl e 3 ke transposons 4l 4 33 s> s« interval repeats
O JS Al 8 Aaline clalash o1 A o yinl)
2.Insertion segquence
smaller and shorter than transposons , they don't have the 4 major
domains, causes mutation at their site of integration , they don't code
for enzymes so they have less nucleotides

3. Programmed gene rearrangement:

Programmed gene rearrangement is the cause for antigenic variation
by changing the antigens on the surface so they can evade the
immune system .

Important example : Neisseria gonorrhea that causes (

: sexually transmitted disease ) ¢Skl

i Y 55 (e ST (il g s Ao lidl) Jlen Ll oty Lo UL
antigenic variation =g 3_alall sda Leadas e 3sa 5l gntigen

Another example : which cause relapsing fever
due to programmed rearrangement that transfer some genes from
latent expression to expression locus that activated
* are microorganisms which can do antigenic variation
so it's hard to make antibiotics for them .
*Influenza viruses undergo antigenic variation




Normal flora called also microbial or microbiota

Normal flora some bacteria ,fungi protozoa which live normally in the
body

* all normal flora are opportunistic

resident population :exist all the time like the one in intestine
transient population: take place in somewhere but not the original

carrier state :

The person has the disease but the symptoms are not clear and can
transmit the disease

Asymptotic: gl el o5

Symptomatic : =l el ae




