Nucleus

The nucleus is defined as any formation sur

chromosomes arise during cell division. Nucleus is the most important part of the
cell. It controls all the cellular activities. So it is referred to as the controlling

centre of the cell. It functions as the heart of a cell. The nucleus acts as the brain of
a cell. It is the administrative office of the cell.

rounded by cytoplasm from which

Nuclear membrane

Nucleus Eukaryotic cell
Fig.12.1: A cell with nucleus.

It was first discovered by Robert Brown (1831) in

v_ma cells. The study of
nucleus is termed karyology. Nucleus is the largest or-

ganelle of the cel].
The nucleus is present in all eukaryotic cells. Howeve

I, it is absent from RBC
of man and some lens cells of eye.

The sieve tubes of plants also lack nucleus,
In eukaryotes, the nucleus is surrounded by a nuclear membrane. But in

prokaryotes, the nucleus is not surrounded by a nuclear membrane. Such a nucleus
without a nuclear membrane is called a nucleoid, .
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Nuclear pore

Cell membrane

Trans face
Golgi apparatus

J

Smooth endoplasmic amn:_EM./ Transport vesicle

Fig.12.4: A cell showing nucleus.

1. Anucleate cell: In anucleate cells, the nucleus is absent. Eg. RBC of man.

2. Mononucleate cell: In mononucleate cells, a sin

gle nucleus is present. Eg.
Amoeba, a typical cell, etc.

Macronucleus
Micronucleus

Plasmodium

Paramecium? 7

Fig.12.5: Cells showing nuclei,

3. Binucleate cell: In binucleate cell, two nuclei are present. OF these, one
nucleus is small and called micronucleus and the other nucleus is large and called
macronucleus. Eg. Paramecium.

4. Multinucleate cell: Multinucleate ¢
The multinucleate animal cells are called
Ascaris) and the multi

ell contains many nuclei. E
syncytial cells,
-nucleate plant cells are called coen

The position of the nucleus in a cell i
centre of the cell. But in adipose cells and

g. Opalina.
(Eg. Epidermal cells of
ocytes.

s <§.m_u_o. Usually it is situated in the
eggs rich in yolk, the nucleys is forced to

he Raﬁrnn‘.. In glandyl,,

[ SOME plant cells and e,

‘ aric basal
shape of the nucleus vare, “Peripheral ‘
e AW D | TP
?n fn cylindrical cells, itis gjpg el s spherical 8
E%%QNE\F the macronucleus s kg, , = Eirophil i ; trilobed. In \
Qi ’ 1 y " <¢.... P .n;l. CUS O shmnine alaw.d __
P gpinsects 1S B Dranched by o s of yoming gan Y
fl
; \/ g/ NG 4
= PO L =z ¥
’ g
22 Ry
IRZI% WY == S
(e Y/ / Ny
o S4600
Tubular Branched Trilobed =3
Moniliform 4
m.NN.NMQ b_u_rwnlwﬂ\‘.\lﬂ.! 7 muCieus . ..ilt,lrlnl\..\.t.t

The size of the nucleus is not constant It varies fom 11 1925 mm. The size of
he nucleus is directly proportional to the volume of cyioplasm. The more the
yolume of the cytoplasm, the larger is e s22 of te muclens. R. Hernwig has
formulated a relationship between the nuclear volums and the cvioplasmic volume
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simulus to the cell division. WP
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The nucleus of the interphase cell is called interphase nucleus.

2% The interphase nucleus is surrounded by an envelope called nuclear membrane,
e nuclear membrane encloses a granular semi solid substance called nucleoplasm,

It 1s also called nuclear sap, nuclear matrix or karyolymph.

The nucleoplasm contains chromatin reticulum and nucleolus.

Ribosome

Nucleolus

Chromatin

1y network
~— Nuclear pore

Outer
Inner membrane

Membrane of ~— Nucleoplasm

endoplasmic reticulum -
Fig.12.7: A typical nucleus.

1. Nuclear Membrane

The nucleus is separated from the cytoplasm by a semi permeable membrane,
the nuclear membrane. It is also called nuclear envelope or karyotheca.

Perinuclear  Outer nuclear membrane

|

Nuclear pore complex

Section it
Inner nuclear membrane

QOuter Nuclear

Surface view
Fig.12.8: Nuclear membrane with pores.
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The inner nuclear membrane j lined bya
npos ed of an intermediate filamep prot

. The nuclear membrane contains many pores called nuclear pores. These pores
e amanged in rows in plant cells or in cluster in lymphocytes but usually are

andomly distributed. Nuclear pores form passage ways between the nucleoplasm

r_a cytoplasm.
Nuclear Pore Complex

 The nuclear membrane contains many openings called nuclear pores. The

|
maa_%n pores form passage ways b

The nuclear pores are arranged randomly in most of animal cells, in clusters in

jmphocytes and oocytes (Fig.23.2) and in definite rows in plant cells.
The nuclear pore has a complex organization. So the enfire Structure of nuclear

pre is called nuclear pore complex. there i
: . there is
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2. Ribosome Formation: The nucleolus contzins rDNA. The rDNA produce;
45S rRNA. 1t is broken to form 28S and 18S rRNA. Another rDNA outside the

nucleolus produces 5S rDNA.

The 28S rRNA combines with 5S rRNA and 5.8S rRNA and proteins 1o form
60S ribosomal sub-unit. Similarly 18S rRNA combines with proteins 1o form 408
sub-unit of the ribosome. The two sub-units pass out of the nucleolus and reach the
cytoplasm. Thus nucleolus is the site where ribosomal sub-units are synthesized

Nuclear organiser Chromosome
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