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PROKARYQOTIC CELL: Archaea or Eubacteria




EUKARYOTIC
CELL

Nudeus

Chromatin




Watar molacule

T
N )

Paramecium
[LE mm kong}

2B
diameser]




PLANT CELL

Nucleus

endop
reti im
':-: é ll '.‘4'-51 l’

Nna
o
~
oy

SMogesma

Mitochondrion —_w & .
, 4



ANIMAL CELL

RIDOSOMES

Mitochondrion

Golgi complex

Smooth
endoplasmic
reticulum
Microfilaments

. —

emorane

™Nvtnon
Y usSu




Tonoplast

PLANT CELL
Peroxisome

Mitochondrion

Golgi complex

Microfilament

‘Vncuole}

Microtubule

Chioroplast |

Cytoplasm

Ribosome

Smooth endoplasmic
reticulum

Rough endoplasmic
reticulum

Plasma membrane

{Cell wall |

Nucleolus

Nucleus

(a) Highly schematic diagram of a composite eukaryotic cell, half plant and half animal
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Heterochromatin

Histone methylation
Histone deacetylation
Corepressor complexes

Euchromatin

Coactivator complexes
Loss of H1

Histone modifications
¢.g. acetylation, phosphorylation, methylation
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Nuclear Pore Complex
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The Nuclear Envelope
(a) Schematic drawing showing the double membrane, nuclear pore complex, nuclear
lamina, and the continuity of the outer membrane with the rough endoplasmic
reticulum (ER).
Both membranes of the nuclear envelope contain their own distinct complement of
proteins.
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the nucleus. The chromatin
condenses to
form Chromosomes during cell
division.
Five classes of
histones.
Number
of Mass
Histone  residues (kDa) S%Arg %lys
215 230 1 29
129 140 Y 11
125 138 f 16
135 153 13 10

102 113 14 11



First level of packing: Nucleosome

“ Nucleosome = DNA + core
histones

“ DNA wrapped twice around
an octamer of core histones
consisting of:

“ 2 of each core histone: H2A,
H2B, H3, Hs

“ Note: H1is not part of the
nucleosome, but is attached to
the DNA near the nucleosome

10 nmin diameter

Core of eight
histone molecules

Histone H1



Nucleosomes shorten DNA ~seven-fold
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DNA Packaging in Eukaryotes
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NET RESULT: EACH DNA MOLECULE HAS BEEN
PACKAGED INTO AMITOTIC CHROMOSOME THAT
IS 10,000-FOLD SHORTER THAN ITS EXTENDED LENGTH

Figure 4-55. Molecular Biology of the Cell, 4th Edn




DNA Packaging in Eukaryotes

Hierarchy of Chromatin Organization in the Cell Nucleus:
Nuclear Matrix Associated Chromatin Loops
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