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B. The transforming principle is DNA
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Phage Only 32P (DNA) enters the bacterial cell Formation of new phages
C. Genetic information is transferred by DNA only




Bases azotées

* Pyrimidine

— Cytosine, Thymine,

Uracile

* Purine

- Adénine, Guanine
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Sucre
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ADN

Watson, Crick, Wilkins,
Franklin

Double hélice

Brins antiparalleles

Complémentarite des bases

Montants et barreaux
d’échelles
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— A. DNA: structure
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1. Formula

— B. Coding of genetic information

Sense strand
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“coding strand”

Template
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Chromosome bactérien

Circulaire
Double hélice
Nucléoide

Protéine H-NS
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Formation of
loop domains




Chromosome eucaryote

Chromosome interphasique

Euchromatine VS
Hétérochromatine

Fibre nucléosomique
Histones

Fibre de 30nm
Charpente proteique
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Metaphase
chromosome

Condensed
section of a
metaphase
chromosome

Partof a
chromosome
section

30 nm chromatin
fiber with
nucleosomes
tightly packed

Chromatin
section

with three
nucleosomes

Short region of
DNA double helix
(five turns)

A. Model for packing of DNA in chromatin
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1. Chromosome position in metaphase and interphase

B. Chromosome territories during interphase

2. Territories for each
chromosome at interphase




Localisation de I’/ADN

* Bactéries
- Chromosome bactérien

~ Plasmides
* Eucaryotes
~ Noyau

- Organites semi-autonomes



— A. Ribonucleic ac

ids (RNAs)
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2. Conformation
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74-95 120-5000 Length (b) 400- 6000 100-300
10-20% 80% Proportion 5% <1%
Long Long Lifespan Short Long
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Gene

* Sequence codante = ORF
* Promoteur
* S'UTR
* 3'UTR
* Sequences reégulatrices
~— Enhancer

- Silencer

- |Insulator



Operon
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Genome eucaryote

* Gene eucaryote unique

- Morcelé

~ Intron & Exon
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7700 base pairs (bp)

A. Exons and introns

2. With introns (eukaryotes)

B. Intervening DNA sequences (introns)




Human genome
3000 Mb
rglzrt‘gé igc(qj L?eincis LRUoltside peties
Genome eucaryote
\ |
| | |
55 Mb Gene-related Interspersed Other regions
~22 000 genes S%CAU5EEACbES {2883&5[) [ 600 Mb
° ;- 1
Gene eucaryote unique
Microsatellites
~ Morcelé LINE 640 Mb 90 Mb
SINE 420 Mb
Introns ~20000 LTR 250 Mb L | Other
- Intron & E)(On UTRs Pseudogenes Transposons 90 Mb 510 Mb
A. The types of sequence in the nuclear human genome
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1. Long interspersed u - ) LINE-1 ~600,000 copies
M elements (LINE) n~ LINE-2 ~370,000 copies
satellite (autonomous) , 2 R LINE-3 ~44,000 copies
V4 7 7’ 7
b N m nnementr 2. Short interspersed Alu family ~1,200,000 copies
Seq uence oye ement epetes elements (SINE) THI— A— MIR ~450,000 copies
(non-autonomous) 100-300 bp MIR3 ~85,000 copies
- Genes en tandem
3. Retrovirus-like LTR gag pol (env)LTIR Human endogenous
— . fa AN elements retroviral sequences
Fa mi I Ie mu Itlgenlq ue (LTR transposons @I | | '::> (HERV) ~240,000 copies
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Elements génétiques mobiles non-autonomous)
Transposase Several classes ~300,000 copies
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4. DNA transposons and non-
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B. Major types of interspersed repetitive DNA in the human genome
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Transcription

L A R N PO | I I — C. Process of transcription

TATA-Box

m rTranscription start * Polyadenylation
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Elongation
ARN Pol I
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C. Process of transcripti
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Terminaison

— C. Process of transcription
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— A. 5'and 3' modification

— B. Splicing of hnRNA: mechanism

of mRNA
5'splicing Branching 3'splicing
f site point site
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CHs CH; Methylation CH3 ® Phosphorylation CH;
I ] 1 |
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1.Histone H3: sites of modification Ac  Acetylation Ac

O n r o I e @ CH3 AC AC AC
C t | 1 1 I
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2. Histone H4: sites of modification
A. Histone modification - a key event in gene regulation

* Facteurs de transcription

Acetylation
of histones
Q

1. Activator-directed

* Hétérochromatine facultative

Decetylation
of histones

* Protéine de remodelage de la
chromatine 2 gpresrdreted (4

M W{”M}h‘ Condensed
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* Méthylation de 'ADN B [

) Decondensed
Mediator chromatin

Gene “on”

Activators

General transcription factors
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Code géneétique
64 codons

Codons stop

Codon initiateur
Code redondant ou
dégénéré

Code non-ambigu
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nonpolar polar basic acidic (stop codon)

1st

base

Uuu

UUA
UUG

cuu

CUA
\cuG
AUU
AUC

AUA

u

(PhefF) Phenylalanine

{Leu/L) Leucine

{llefl) Isoleucine

AUGHAT (Met/M) Methionine

GUU

GUA
GUG

{Val/V) Valine

‘ccA
cce
ACU

Standard genetic code

cC
(Ser/S) Serine
uca

ucG
ccu

CCC
(Pro/P) Proline

ACC
(Thr{T) Threonine
ACA

ACG
GCU

GCC
5 (Ala/a) Alanine

2nd base
C A
ucu uAU
T (Tyr/Y) Tyrosine

UAA Stop (Ochre)

LA
CAl

G Stop (Amber)

u
(His/H) Histidine

CAC
CAMA
CAG
AAU
AAC

(GIn/Q) Glutamine

(Asn/N) Asparagine

(Lys/K)
s/K) Lysine
AAG /

L (Asp/D) d
5 Aspartic aci
GAC s i

GAA
(GIW/E) Glutamic acid
GAG

G

uGU

{Cys/C) Cysteine
UGC 3 Z

UGA |Stop (Opal)

UGG| (Trp/W) Tryptophan
CGU

it (Arg/R) Argini
rginine
CGA & g

CGG

AGU
(Ser/S) Serine
AGC

i {(Arg/R) Argini
inine
AGG = FQ

' GGU|

o (Gly/G) Glyci
cine
GGA y A

GCG GGG
Nombre de triplets différents
1 2 3 4 5 5
Met Asn lle Ala Arg
Trp  Asp Gly Leu
Cys Pro Ser
Glu Thr
Gin Val
His
Lys
Phe
Tyr
4 Codon initiateur AUG (— Met)
« Codons stop UAA, UAG, UGA
(ocre, ambre, opale)
» AA représentés plusieurs fois

Nomenclature des bases déterminant le code

3rd

base

O nNc O ACcO>N o> e



Charge de I'ARNt
* 2 étapes

* Wobble sur la 3eme
base

* Double sélectivité
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— B. Amino acid activation
Amino acid

®-o-— CHZ Ade
\g ;} ATP

HO OH
Aminoacyl adenylate

@ .

3'2'H
Hyr

®CH2A
O OH

Amino
Hi7\H  acyl
ayH HN1* tRNA
g Cyt

— C. Asp-tRNA-Ligase (Dimer)

Anticodon recognition domain

tRNAAsp

tRNAASp




Initiation de la traduction
* |IF-GTP+ARNtI-met

* Fixation a la 40S dans le
site P

* Fid-‘_'PGDP P
* Fixation & 'ARNM [ e Y

EFH—’ GTP MET E G
* Scan > AUG Kozak | T

- Fixation de la60S




Elongation

* Arrivée de '’ARNt-AA dans le
site A avec un EF-GTP aa

Peptidyi-
AMP + PP transferase

* Décodage : hydrolyse du GTP

Aminoacyl-
ARNt
Synthétase

* Activité peptidyl-transferase

* Un EF-GTP déplace le
ribosome

Activation de I'A.A.

FTTTTATT U TITTRIT EF2
Gy

Phase d’elongation Tranclacation




Terminaison
* Codon Stop

* Facteur de terminaison
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Adressage

* Co-traductionnel au REG
- SRP
— Translocon

* Post-traductionnel
- Mitochondrie

— Chloroplaste




Proteasome
* Ubiquitination

* Proteasome
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a siRNA biogenesis b miRNA biogenesis

endo-siRNA loci miRNA gene
— e S e — =

I \ | | ! [ \ I |
U | <l LA P | i
ranscrlptlon

Co n t ro I e polymerase 1]
Transcription

trans-dsRNA

* Drosha |

pri-miRNA
= o s —— m’G
o A R N T AU T Gene/pseudogene
I endo siRNA precursors | pairs (main source
" 3 Drosha

* Dicer
* RISC

1 |
I |
e |}

| Exogenous dsRNA | S ‘ll

Dicer
mMiRNA =2 e NA*
TRBP or
J, PACT?
AGO1-AGO4 @ AGO1-AGO4 @
endo-siRNA exo-siRNA exo-siRNA
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