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The Nucleus

Nucleolus

Figure 4 The nuclear envelope is a
double membrane that surrounds the
nucleus of a cell. The nucleus stores the
cell’s DNA. Ribosomes are made in the

nucleolus. Nuclear envelope

Nuclear pores
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Nuclear envelope

* The nuclear envelope consists of two
concentric membranes separated by a
perinuclear space.

Nuclear
envelope

Nucleolus
‘Chromatin

Ribosome

* The outer nuclear membrane is = Pough onaotasmic o

reticulum

continuous with the membranes of the
endoplasmic reticulum and can be
associated with ribosomes.

* The inner nuclear membrane is
associated with the nuclear lamina,
chromatin, and ribonucleoproteins.
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Nuclear pore

uter
Membrane —{ 2 -

— Nuclear

Pegnucicar - o compiex = Composed of a central

cylindrical body placed
Y Ehvelope between inner and outer
Nuclear - - Anatomy .
v — octagonal rings, each

consisting of eight
nucleoporin prorein panicles
and lipid-free

* The central cylinder consists of
a central plug and eight
radiating spokes. The exact
role of individual nuclear pore
complex proteins is
nucleocytoplasmic trafficking
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e Chromosomes
— DNA Young
— Protiens
— Chromatin
a. Hetrochromatin
b. Euchromatin
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DNA

Nucleosomes

Nucleosomes

(DNA and core
histones)
Packed
Core of 8 histone molecules: H1 histone FUC'EOSOmeS
H2A, H2B, H3, and H4 in30-nm

chromatin fiber

Extended loops of
transcriptionally
active chromatin,
tethered to
protein scaffold

Condensed
heterochromatin
and dispersed
euchromatin

Entire
chromosome
at metaphase

Chromatids
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* The nucleolus is spherical, highly
basophilic structure present in the N UCl@Ol us
nuclei of cells active in protein
synthesis. . A 2
* The intense basophilia of nucleoli is due Rl 9

to presence of densely concentrated
rRNA , which is transcribed, processed,
and complexed into ribosomal subunits
in nuclear region.

Nuclear
membrane Nucleus Nucleolus

* The molecules of rRNA synthesized and
modified in the nucleolus very quickly

* The newly organized small and large
ribosomal subunits are exported back

LN to the cytoplasm.
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Cell Cycle

&9
// The cell "double checks” the
4V duplicated chromosomes for
/’,/ error, making any needed

,/ y repairs.
,/ y
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Stem cells

What is a stem cell? J
replicate itself, or...

A single cell that can J

J

differentiate into many
cell types.
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Meiosis
4 Haploid Cells
(N)

Mitosis
2 Diploid Cells
(2N)

Results in

Cells are Genetically Genetically
Identical Different
Occurs in Somatic (Body) [Sex Cells

Cells

Summary of Mitosis

* Prophase:
= Chromosomes condense
=  MNuclear envelope disappears
= centrosomes move to opposite sides of the cell
* Spindle forms and attaches to centromeres on the chromosomes

* Metaphase
* Chromosomes lined up on eguator of spindle
= centrosomes at opposite ends of cell

= Anaphase

* Centromeres divide: each 2-chromatid chromosome becomes two 1-
chromatid chromosomes

= Chromosomes pulled to opposite poles by the spindle

* Telophase
= Chromosomes de-condense
= MNuclear envelope reappears
= Cytokinesis: the cytoplasm is divided into 2 cells
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