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- 3.1 RECAPITULARE
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- 3.1 RECAPITULARE

Materialul genetic =genom.

ADN ADN
v ¢z, v ¢z,
v mitocondrial, v -
v’ plastidian v -
v Plasmide v’ plasmide
v’ transpozoni v’ transpozoni
Cz = perechi un singur cromozom,

Cz = ADN + histone ADN nud
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Structura ADN

Catena dubla (dublu helex)

Contine nucleotide

5’ - 3’ (catene antiparalele)

Baze azotate complementare
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Genomul

bacterian

 ADN-ul bacterian este circular,

* Genomul: gene eucromozomiale + gene
accesorii
* E. coli
* 4 milioane perechi de baze
* Circa 250 de plasmide diferite (la diferite
suse!)
* ADN ocupa circa 10% din volumul celulei

A. Circular E. coli genome B. Random coil C. Genome
of the DNA organization in vivo

oriC Nucleoid Cell membrane
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| oriC
dif
dif 0.5 um
Random coil volume = ~523 um? Nucleoid volume < 1.0 um?

0(\ NS.R

Escherichia coli
genome
4,641,652 bp

1) 1000-fold
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2) Spatial
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Replicarea
ADN

“*»Dela5 spre3’

Bidirectional DNA replication: initiation

RNA primase
=Y

“* ADN-helicaza + catena ADN parentala in
calitate de matrita

ssDNA binding protein

*» Catena lider (5’ spre 3’- continuu)

*ADN - polimeraza asigura extinderea
catenei aditionand baze azotate
(complementare)

“» Catena intarziata (5’ spre 3’-prin fragmente)

*ARN-polimeraza (recunoasterea  RNA
primer)

*ADN-polimeraza (extinderea catenei si
formarea catenei ADN)

*ADN-ligaza (unirea fragmentelor Okazaki)



Bidirectional DNA replication: initiation

ssDNA binding protein RA primase

Origin of replication




Furca replicativa

Replication <
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extencad by DNA polymerasea
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Sinteza proteica

Dogma Centrala a geneticii moleculare
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e Plasmide (P)

m Secvente de insertie (Sl)

Ereditatea
extracromozomiala

s Iranspozoni (Tn

mm Bacteriofagi (B)




Particularitatile ereditatii extracromozomiale

“*Contin informatia ereditara accesorie (nu de
prima importanta)

**Pot exista semiautonom (sau chiar autonom) de
cromozomul bacterian

*Pot sa se replice Tmpreuna cu cromozomul
bacterian



Plasmidele

» Elemente genetice sub forma de molecule
circulare de ADN care exista autonom sau
semiautonom de cromozomul bacterian

»Lederberg, 1952

Bacterial DNA Plasmids
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Tipuri de plasmide
(dupa efectul provocat)

Plasmide de
fertilitate

o F

Plasmide de

L 0 e Col
colicinogeneza

Plasmide de
rezistenta

Plasmide de o Vir
toxigenitate ° Ti



Plasmidul Ti
(tumor

inducing)

Cytokinin

Opine
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~ Catabolism
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Replication

(ORI)



Tipuri de plasmide

(dupa capacitatea de a media transferul de material ereditar)

*Plasmide conjugative (sunt donatori de material ereditar)

* Unele plasmide Col, R

*Plasmide neconjugative (Nu sunt autotransmisibile)
* Unele plasmide Col, R



Tipuri de plasmide

(dupa capacitatea integrarii in cromozomul bacterian)

Plasmide de tipul episomilor

o F
> Col E1

Celelalte plasmide
o Factorul Col
o F\




Functiile plasmidelor

1. Rezistenta la antibiotice (penicilina, streptomicina,
tetraciclinele, sulfamide, etc.)

2. Rezistenta la metalele grele (Hg, Cd, Pb)
3. Rezistenta la razele ultraviolete

4. Inducerea de tumori la plante (Ti — Ag.tumefaciens;
Ri — Ag.rhizogenes)

5. Producerea de antibiotice (cloramfenicol,
metilenomicina)



Functiile plasmidelor

(continuare)

6. Transferul materialului genetic prin conjugare si
formarea pililor (fimbrii sexuali)

7. Producerea de toxine si factori de virulenta
(enerotoxina — Ent; colicine — Col)

8. Provocarea fermentatiei lactice (g. Lactobacillus)

9. Utilizarea unor substante netraditionale (hidrocarburi
ciclice)

10. Formarea vacuolelor gazoase (g. Halobacterium)
Etc.



Recombinarea genetica la bacterii

La eucariote are loc in procesul de formare a gametilor prin
recombinarea cromozomiala si conversie

La procariote are loc prin fenomene specifice

Trei tipuri:
> Transformarea: transferul se realizeaza cu fragmente de ADN de |la
o celula la alta

> Conjugarea: transferul se realizeaza in rezultatul contactului direct
> Transductia: transferul se realizeaza cu ajutorul unui virus



Transformarea
(E.Griffith, 1928; Avery, MaclLeod, McCarthy, 1944)

Descoperita cu ajutorul a doua suse de bacterii
Diplococcus pneumoniae

> Susa S (smouth)

> Cu capsula
> Colonii netede

> Virulenta

> Susa R (rough)
> Fara capsula
> Colonii rogoase
> Avirulenta
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Etapele transformarii la bacterii

1. Adsorbtia ADN

° Fixarea segmentului de ADN de catre bacteriile receptoare
(poseda receptori specifici)

2. Penetrarea ADN

> Patrunderea extremitatii ADN cu care s-a fixat in celula
receptor

3. Eclipsa ADN

> Desfacerea ADN-ului de endonucleaza, fragmentarea si
distrugerea unei catene de catre nucleaza

4. Integrarea ADN

° Insertia ADN-ului monocatenar in ADN-ul endogen supus
restrictiei si functionarea ca un replicon comun






Transformarea

Recipient cell
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Genetically transformed cell
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Semnificatia transformarii

(mai rar pentru specii diferite)

LAsiguré transferul unei singure gene (mai rar 2 sau 3)

4

tEste caracteristica pentru bacteriile aceleiasi specii }

Permite stabilirea frecventei recombinarilor genetice
si stabilirea ordinii genelor in cromozomul bacterian

Asigura variabilitatea combinativa a bacteriilor l




Conjugarea
(J.Lederberg, E.L.Tatum, 1946)

Descoperita cu ajutorul a doua tulpini auxotrofe de
E.coli
o Susa Y10

o Auxotrofa pentru treonina, leucina, tiamina
o Prototrofa pentru biotina, fenilalanina, cisteina

o Susa Y24
o Prototrofa pentru treonina, leucina, tiamina
o Auxototrofa pentru biotina, fenilalanina, cisteina

Posibilitatea unei mutatii triple de reversie este de 1
la 10 |a puterea a 18-ea



Mixed together
met™ bio~ thr* leu™ thi*
and
met™* bio * thr- leu~thi~
met— bio~thr* leu* thi* met* bio* thr lkeu—thi-
_— = - =
| T
|

10° cells 10° cells 10° cells

Nutrient agar plates lacking amino acids, biotin, and thiamine

./{, == o f.{-j o, -.( —_—
S I SR - S|
No colonies Bacterial colonies No colonies

https://www.chegg.com/homework-help/experiment-figure-91-joshua-lederberg-edward-tatum-could-dis-chapter-
9-problem-2aeqg-solution-9780077418687-exc



Etapele conjugarii la bacterii

1. Formarea perechilor de celule

o Celulele apartin sexelor diferite si poseda structuri genetice
specifice — conjugoni (in plasmidele F)

2. Formarea canalului de conjugare

3. Transferul segmentului cromozomial

o De la celula donor la celula receptor, ce devine merozigota
(partial diploida)

4. Integrarea segmentului in cromozomul bacterian femel

5. Segregarea merozigotului
o Se asigura aparitia de forme recombinante



Mobile Plasmid

Donor

Relaxosome

New Donor

Bacterium

Chromosome

Transferosome

New Donor

Recipient




Conjugarea la E. coli

Q-

Bacterlal Sex pilus Recombination

chromosome
Replication
and transfer
of F tactor
é ﬁ

F factor

Freel  F™cel F* cel F* cel

(a) When an F factor (a plasmid) is transferred from a donor (F*) to a recipient (F ), the F~ cell Is converted into an F* cell,
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Conjuga rea la E. coli (continuare)

Recombination betwean
F factor and chromosome
occurs at a spacific site Insertion of F factor
on each into chromosome results
— —
Integrated F factor
F*cell Hir cell

(b) When an F factor becomes intagrated into the chromosome of an F* cell, it makes the cell a high frequency of recombination (Hr) cll
Copyright @ 2001 Benjamin Cummings, an imprint of Addison Weslay Longman, Inc.



Conjuga rea la E. coli (continuare)

In the reciplent,
recombination
Replication oceurs between the
and transfer Hir chromosome
of part of the fragment and the
chromosome F~ chromosome
—_— -
Hir cell F~ cell Hir cell Recombinant

F~ cell

(c) When an Hir donor passes a portion of its chromosome into an F ™ recipient, a recombinant F ™~ cell results,
Copyright @ 2001 Beryamin Cummings, an imprint of Addison Wesley Longman, Inc.




Transductia
(N.D.Zinder, J.Lederberg, 1952)

Descoperita cu ajutorul fagului P22 si bacteria
Salmonella typhimurium

ctulpina LA2: Phe* Trp* Met- His-
ctulpina LA22:Phe- Trp- Met* His*



Lederberg-Zinder experiment

. Pressure/suction
' alternately applied

¥

Strain LA-2 ——— Strain LA-22
(phe* trp™ met™ his™) (phe trp™ met* his™)
Plate on Medjxdm passes back Plate on
minimal medium nd forth across minimal medium

and incubate filter; cells do npt and incubate

P-22 Phages
small enough
to pass thru
Filter, infect
LA-2 and
Incorporate

No growth LA-2 DNA Growth of prototrophs
(no prototrophs) (phe* trp™ met* his™)



Transductia cu ajutorul bacteriofagilor

Phage protein coat
i ’ - Bacterial tihromosome
Recombinafion O> . / = { \ > —_—

Donor call
Phage DNA
A phage intects the donor Q Phage DNA and proteins are made, and
bactenal cell, the bactanal chromosome is broken down
into pieces.
Bactanal DNA
Phage DNA Donor bactarial DNA \ Rocigient bacterial DNA
SN 2=
\ WY ‘ =
\__/ -
Recipient cell Recombinant cell
Occasionally during phage assembly, o A phage carrying bactenal Q Recombination can cccur, producing a
piaces of bacterial DNA ars packaged in DNA infects a new host call, recombinant csll with a genoctype different
a phage capsid. Then the donor cell lyses the recipient cell, from both the donor and recipient cells
and releases phage particles containing
bacterial DNA.

Copyright @ 2001 Banjamin Cummings, an imprint of Addison Wesley Longman, Inc.



Tipuri de transductie

dupa materialul transferat

> Transductie specializata
o Se transfera doar un anumit fragment de ADN

> Transductie generala
o Se transfera orice gena (!de obicei, o singurda gena)

dupa comportamentul segmentului transferat

> Transductie completa
o Segmentul de ADN se include in cromozomul bacterian

> Transductie abortiva
o Segmentul de ADN nu se include in cromozomul bacterian



Material suplimentar:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5055593/

#@ ncbi.nlm.nih.gov/pmc/articles/PMC5055593/
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Public health information {CDC) | Research information (NIH) | SARS-CoV-2 data (NCEI) | Prevention and treatment il

% The PMC website is updating on 03/21/2022. Try out this update now on PMC Labs

Journal List » J Bacleriol » v.195(21); 2016 Nov 1 » PMC5035593
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