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Introduction

Eukaryotic cells are those cells, which are complex and larger

than the prokaryotic cells.

The term eukaryote is derived from the Greek word
(eukaryon) eu, (true), and karyon, (kernel, nucleus of cell)
meaning true or good nuclei. Eukaryotic cells can be easily

distinguished through a membrane-bound nucleus.

This cell includes all life kingdoms except monera. The life,
which is present and visible by our naked eye, is all made up

of these cells.

Eukaryotic cells have a multiple membrane-bound organelles

to carry out specific cell tasks.
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Eukaryotic cell structure

* A eukaryotic cell is organized into

three principal zones: Aot ) hlie GG 88 i) Aads Adall adais

* The nucleus. A
* The cytoplasm.

 The plasma membrane. 2ok siad)

Lol elie

* Located in the cytoplasm are

numerous organelles, which il (5255 3 laanll s sal) o 3 sand 3 35 5
perform specific functions for the " = szl
cell. L
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Eukaryotic Cell organelles

* They have a variety of internal

membrane-bound structures, called ¢ elally asi yall lalal) JSUG (e de 5iie Ao sana agual
organelles s
* These organelles play a vital role in Cailda ol 5 LOAY Alua 8 U gan 17 90 Cilacanll 238 s
cell ~maintenance and  other LAY
functions. elie 5 ¢ LAl Hlan e ale (S5 Ciluzanl) oda () S5
* These organelles generally consist g} padl) chlaiuSl) g ¢ Lyas oS givall g ¢ 30 gill g ¢ La 300N
of cell wall, plasma membrane, Jlen s ¢ asmsmllg ¢ Aa 50 st AW 5 ¢ (ladindlll)
nucleus, mitochondria, chloroplasts ook siandl g ¢ ol gaill ¢ Al Clapuall g ¢ alen
(plastids), endoplasmic reticulum, )
ribosome, Golgi apparatus,
lysosomes, vacuoles, and

cytoplasm.
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The nucleus:
Contains the cell’s genetic library

The nucleus contains most of the genes in an
eukaryotic cell as it is the storage for genetic material.
The nucleus is separated from the cytoplasm by a
double membrane called nuclear envelope.

It directs activities of the cell.

The nuclear membrane is maintaining the shape of the
nucleus.
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The nucleus contains the “chromatin fibers” which are made up of
DNA and Histone proteins.

The semifluid matrix found inside the nucleus is called nucleoplasm.
The nucleus also contains one or more nucleoli.

Nucleolus is a dark region involved in production of ribosomes.
When the cell prepares to divide, the chromatin fibers coil up and
condensed to be seen as “chromosomes”.

Each eukaryotic species has a characteristic number of
chromosomes.

- A typical human cell has 46 chromosomes, but sex cells or gametes (eggs and
sperms) have only 23 chromosomes.

The nucleus directs protein synthesis by synthesizing messenger
RNA (mRNA).

The mRNA travels to the cytoplasm and combines with ribosomes to
translate its genetic message into the primary structure of a specific
protein.
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Nucleolus

Through the microscope, the nucleolus appears like a
large dark spot within the nucleus.

Eukaryotic cells often contain a single nucleolus, but
several are also possible. The exact number of nucleoli is
fixed among members of the same species.

Each diploid cell in the human body has only one
nucleolus, though immediately after cell division ten tiny
nucleoli appear before they fused into a single, large
nucleolus.

Nucleolus organizer regions (NORs) are chromosomal
regions crucial for the formation of the nucleolus (
located at acrocentric Chromosome (Ch 13,14,15, 21,
and 22). The DNA found at chromosomal NORs encodes
the genes for ribosomal RNA.

Nucleolus

Envelnpe |
Y|
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The nucleolus is comprised of granular and fibrillar.
Nucleolus

Granular component
{pre ribosome assembly)

The granular material has ribosomal subunits that are 8
formed but still not yet matured and are supposed to be '

exported to the cytoplasm. Fibrillar center

(rRMA transcription)

Dense fibrillar component

There is a possible connection between the nucleolus and (oA Rraensritia)

cell senescence (aging). Tredsin Cell Blology
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The Nuclear Envelope

Quter

» Membrane
The nuclear envelope is a double-layered membrane that I prhilenr
encloses the contents of the nucleus during most of the “Space Complex
cell's lifecycle.
Memgf';ne s Nuclear

The outer membrane and the inner nuclear membrane are . Envelope

. Nuclear Anatomy
fused together at numerous tiny holes called nuclear Lamina —
pores that perforate the nuclear envelope. Ribosomes

Figure 1

The space between the outer and inner membranes is
termed the perinuclear space.
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Nuclear lamina (found in the inner membrane) which
binds to chromatin, integral membrane proteins, and other

nuclear components. yQuter
embrane —Ngclear
: . 3 Perinuclear ore
Maintains the shape of the nucleus by mechanically Complex
supporting the nuclear envelope.
Memggne s Eﬂucllear
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Has a role in directing materials inside the nucleus toward T Anatomy
the nuclear pores for export. Lamina —

Ribosomes

Figure 1
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The nuclear envelope is perforated with tiny holes known
as nuclear pores. These pores regulate the passage of
molecules between the nucleus and cytoplasm, permitting
some to pass through the membrane, but not others.
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Large

Ribosomes .
subunit

* Ribosomes are complexes made of ribosomal
RNA and protein, are the cellular components

that carry out protein synthesis. Small @
subunit

* Composed of two subunits (large and small)
that join and attach to messenger RNA to
carry out protein synthesis.

Ribosome

* Cells that have high rates of protein synthesis
have particularly large numbers of
ribosomes. For example, a human pancreas
cell has a few million ribosomes.
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e Ribosomes build proteins in two cytoplasmic locations.
* Free ribosomes ; At any given time, free ribosomes are suspended in the cytosol,

* Bound ribosomes; while bound ribosomes are attached to the outside of the endoplasmic reticulum or nuclear
envelope
N

.
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Summary

» Eukaryotic cells can be easily distinguished through a membrane-
bound nucleus.

* The life, which 1s present and visible by our naked eye, 1s all made
up of these cells.

* They have a variety of internal membrane-bound structures, called
organelles

* Eukaryotic cells are generally much larger than prokaryotic cells.

* Eukaryotes can reproduce both by asexual reproduction through
mitosis and sexual reproduction through meiosis.
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Summary

* Eukaryotic cells have internal membranes that compartmentalize cellular functions.

 Plant and animal cells have most of the same organelles: a nucleus, endoplasmic
reticulum, Golgi apparatus, and mitochondria.

* Some organelles are found only 1n plant or in animal cells.

* The nucleus 1s surrounded by double membrane (nuclear envelope) having holes by
nuclear pores; continuous with endoplasmic reticulum (ER).

* Houses chromosomes, which are made of chromatin (DNA and proteins); contains
nucle(_)hl, where ribosomal subunits are made; pores regulate entry and exit of
materials.

* The eukaryotic cell’s genetic instructions are housed in the nucleus and carried out
by the ribosome.
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