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Histone proteins

DNA

Acetylation
of histone

(Negatively charged
groups on the DNA
molecule interact with
the positively charged

\histone tails.

/

Positively charged
histone tails -

The interaction is
weakened when the
histone tails are
acetylated, allowing
transcription factors
\access to the DNA.




Ac—Ser —Gly—Arg—Gly —Lys—Gly—Gly—Lys —Gly —Leu—10
Gly —Lys—Gly —Gly —Ala—Lys— Arg—His —Arg— Lys — 20
Val —Leu— Arg—Asp—Asn—Ile —Gln—Gly—Ile —Thr—30
Lys—Pro—Ala —Ile —Arg—Arg—Leu—Ala —Arg—Arg—40
Gly—Gly—Val —Lys —Arg—Ile —Ser —Gly—Leu—1Ile —50
Tyr —Glu— Glu—Thr—Arg—Gly—Val —Leu— Lys —Val —60
Phe—Leu— Glu—Asn—Val —Ile —Arg—Asp—Ala—Val —70
Thr—Tyr— Thr— Glu—His —Ala—Lys—Arg— Lys —Thr—=80
Val —Thr—Ala —Met—Asp—Val—Val —Tyr—Ala —Leu—90
Lys—Arg— GIln—Gly —Arg—Thr— Leu—Tyr — Gly — Phe— 100
Gly—Gly 102

Figure 34-3 The amino acid sequence of calf thymus histone H4.

This 102-residue protein’s 25 Arg and Lys residues are indicated in red. Pea seedling H4
differs from that of calf thymus by conservative changes at the two shaded residues:
Val 60 = lle and Lys 77 = Arg.

The underlined residues are subject to post-translational modification:

Ser 1 is invariably N-acetylated and may also be O-phosphorylated;

Lys residues 5, 8, 12, and 16 may be N-acetylated;

and Lys 20 may be mono- or di-N-methylated.

[After DelLange, R.J., Fambrough,D.M., Smith, E.L., and Bonner, J., J. Biol. Chem. 244, 5678 (1969).]



DNA replication in eukaryotic cells
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Nucleosome structure

DNA
Group of 8
histone proteins

H1 protein
attached to
“linker” DNA

and nucleosome
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Figure 18-2bc Biological Science, 2/e
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Figure 18-4 Biological Science, 2/e



Heterochromatin forms localized clusters




euchromatin

heterochromatin nucleolus

Nuclear content appears heterogenous

b. Darkly-stained heterochromatin and lightly-stained euchromatin



Nuclear content appears heterogenous :
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Nucleolus :
ribosomes assembly

b. Darkly-stained heterochromatin and lightly-stained euchromatin



Compaction de |'’ADN au cours du cycle cellulaire

Chromatin and Condensed Chromosome Structure
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Mitotic phase

Cell cycle :

Mitosis

G,
Final growth and
activity before
mitosis

Gy
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S
DNA replication

Tutorial 9
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Interphase

FIGURE 1-13 Sequence of events during the cell cycle. Immediately following mitosis (M) the cell enters a gap phase (G1) before a DNA
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1 1 STANDARD FISH or CHROMOSOME
Principle

of FISH analysis '

Chromosome preparation on
microscope slide

/ .—-—//2{;:’2/’___. /

PURIFIED DNA CLONE Heterogeneous collection

PAINTING

v

of many DNA clones with
inserts derived from
many different regions of
a single chromosome

Denature DNA
in situ

Label single probe. or | Chromosome paint

{ Label by incorporating
nucleotides with attached
¢ fluorophore; denature

Allow to anneal,

expose to UV and

visualize fluorescence in situ
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Single probe Chromosome
bound paint bound

Figure 2_16 Human Molecular Genetics, 3/e. (© Garland Science 2004)

DNA probes are hybridized
to fixed cells on microscope slides.

The hybridization to target loci
is visualized by the detection
of fluorescent signals

on metaphase chromosomes
or interphase nuclei.



Human metaphase chromosomes stained with propidium iodide



Alkaline DNA denaturation

Fraction de molécules
en double hélice

Figure 116 Dénaturation du DNA
par l'addition d'une base. 'addition
d’une base a une solution de DNA en
double hélice initialement a pH 7 provoque
la séparation de la double hélice en simples
brins. Le processus est a moitié complet

un peu au-dessus de pH 9.
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Fluorescent probes
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1. Drop cells onto a glass slide. 2. Gently denature DNA by treating 3. Add hybridization probes labeled with
briefly with DNase. fluorescent dye and wash away
unhybridized probe.
Fluorescence (6)

microscope
E— Eyepiece

Barrier filter 2 (further
blockage of stray UV rays)

uv
source

Mirror to UV light; transparent to
visible light

< Objective lens

Object

Barrier filter 1 (blocks
dangerous short UV rays,
allows needed long UV
rays to pass through)

4. Expose to ultraviolet (UV) light.
Take picture of fluorescent chromosomes.




FISH : Fluorescence in situ hybridization

Nucleus in interphase Chromosomes in metaphase

2 probes 1 probe



Gene-specific Centromeric Telomeric Chromosome-painting
probe probe probe probe
| |

Repetitive-sequence probes

Examples of different types of fluorescence in situ hybridisation (FISH) probes
Expert Reviews in Molecular Medicine © 2000 Cambridge University Press




Nucleus in interphase

Benjamin Cummings.




Sonde
centromérique

\_/

Centromeric
probe

Examples of different types of fluorescence in situ hybridisation (FISH) probes
Expert Reviews in Molecular Medicine © 2000 Cambnidge University Press




Fluorescent in situ hybridization (FISH) of

human metaphase chromosomes. The probe, specific to cen-
tromeric DNA, produces a yellow fluorescence signal indicating
hybridization. The red fluorescence is produced by propidium
iodide counterstaining of chromosomal DNA.



Telomeric
probe

| J
Repetitive-sequence probes

Examples of different types of fluorescence in situ hybridisation (FISH) probes
Expert Reviews in Molecular Medicine @ 2000 Cambrnidge University Press
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Chromosome

Telomere

)\ Activates DNA damage

Double-strand break

response pathways

Cell cycle arrest
ATM kinase
ATR kinase

DNA repair
Homology-directed repair (HDR)
Nonhomologous end joining (NHEJ)
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damage response
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