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- The nucleus is defined as any formauon surrounded
by cytoplasren j‘rom whickhk chromosomes arise during celf
division. Nucleus is the most 1mportant part of the cell. It
controls all the cellular activities. So it is referred to as the
controlling cen#re of the cell. It was first discovered by
Robert Browr in-1831 in flowering. plants- 'Fhe study of
nucleus is termned karyolfogy. |

_ The nucleus,xs presgn;m all eukaryfnnc cells HQwever
it is absent from RBC of man ‘and some lens cells ofeve.

Nuclear membrane

Nucleoid ' " Chromatin Nx'aclel.i'si-
Prokaryoac cell - Eukaryeotic cell . |
| Prokaryate and Eukatyote cells ,.'.:- _—
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In eukaryotes the nucleus is surroundcd by a nuckar
membrane But in prokaryotes the nucleus is not susrounded
by. a nuclear membrane. Such.a nugleus without gnuclear
membrane is called a nucleout

| Tbe nucleus occurs in two phases. Thcy are. mtoac;
plmse pucleusand inferphase.. The nucleus which is involved
in division is called mitofic ' phase nucleus. During mtcrphase
the nucleus is mvolved n metabohc actn.v:tlcs This phase IS
also called resting plmse i
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Generally a cell contains only one nucleus. But some
-times two or more nuclei are present. Based on the number
. 4. Anucleate cellz; In_anucleate cells the nucleus is
absent. Eg. RBC ofman.-  *“*- =~

v - Mononuclecse cell: In mononucleate cells a.
single nucleus is.present. Eg. 4mocha, aty]:icakcqll,- etc.
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. 3. Binucleate cell: In binucleate celf, two nutlei are
present.: Of these one nucleus is smail called micronuclesus
--and the other nucleus is large called macronucleus. Eg.

E 4. Multinucleate cell: Multinucleate cell contains
many nuclei. Eg. Opalina. 'The multinucleate animal cells
are called symcyrial cells. (Eg. Epidermal cells of Ascaris)
and the multi-nucleate-plant cells are called coenocytes:” * -
""" Theposition of the nucleus in acell is variable. Usually
iLis situated in the centre of the cell. But in adipose cells and .
s rich in yolk, the nucleus is forced o lie on the periphery.

- I-glandular cells, ‘and in Acefabidaria it lies in the basal:

" THe shape of thie nucleus Varies considerably. in most -

of the cells it is spherical in shape.  In cyBndrical célls it is




clliptical. In human neutrophils it is trijobed. mmof&pinning
the macronuclets is hdneymﬂ%nn
gland cells of insects.is highly branched. P 5. |

horse-shoe shaped. In Stemsor it . p
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The size of the nucleus is not constant. It is variable..
The size of thé niicleus is directly proportianal to thé
cytoplasm. The more the volume ofthe cytoplassirthie Iarger
is the sizenof the'nucleus. R: Hertwig has fornwlimedis

volume whibh is called the nm;leocytoplasmncmdcm (N?)
The NP ratio acts as.a stimulus to the cell division. .
Vn G

Vn = Volume of the nucleus : D el S
Vc = Volume of the cytoplasm
-+ The size 'Is also correlated” wi
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Structure of tha Interphase Nucleus

... A cell has two phases, namcly an mrerphase or -
- period of non-dnvnslon and period of divzsmn

Interphase is. the. period of the- cell between two
-dnfm 1t is the longest phase. In a typical human cell the
__interphase lasts for 89hrs and the period of division tasts for

1 hrl The interphase cell is metabolically active.

| The niscleus of the interphase cell'is caﬂed interphase
nucleus. '

- The mterphase nucleus has the followmg parts
1. Nuclear envelope or karyotheca '
2. N uclear sap or karyolympb _
L .i. ‘Chromatin net or nuclear retzculum 4
i 4 Nucleolus.and < G o
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1 Nuciearmvelope

- The nucleus is separated figm the cytoplasm by asemi
penneabl,e membrane, the nwcfear meembrane. 1t is double
layered and lipoprotein in nature as the plaﬂm membrane.
The outer layer is called ecfo, karyetheca and the inner layer
is called emfa"‘knryﬂrhacﬂ. They are separated by a
perinuclear space whichis about 150 1308 A°. Each layer
is about 70 t0:80.A° thick. - Thﬂﬂut&cmcmbrancmoﬂﬁn
continuous with membranﬁs of the Golgi, endoplasmic
reticulum, mitochondrion and plasma miembrane. The outer
- membrane is rough owing to the i of nbusmnes, Whllﬂ
the innet mettibrane is smooth.” o ey B
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. . Porecomplex; The nuclear membrane contains marsy
pores. They are circular in shape. Each pore is 20040400 A%
in- diameter.:- At the rims -of the pores the inner and: oupey

membranes are continuous. Each pore is fitted withssn
apparatus called pore complex. The, iﬂﬂﬁi c:g:mple{_,;g 2
cylindrical structure cﬂllﬂl ﬂﬂﬂﬂiﬂ& If Es iﬁﬁi&é fﬁt' Ore.
Thgiactual. ﬂmgﬂmeMmmﬁﬁum nfﬂte'
&Imm; -'.f'.'.s-,m..?'.-
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. The outer end of the annulus extends into the cytoplasm
and the inner end extends into the nucleoplasm. The
projections of the annulus into the cytoplasm and the
Jnucleoplasm are called dlebs. The annulus, is made up of
cightradially arranged microtubules ot microcylinders.

The pores can be opened and closed. Exchange of
‘materials occurs through the nuclear pores. The anrulus
regulates the exchange of macromotecules in relation to their
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Thf: nuc:leus is ﬁllﬂd witha homagmm transpﬂrent
1de _H_l_l_l_g,i&uhstﬂuce kndwm ‘as thesmuclear sap or
karyol T'hm are one or maore . finite structures called
nucleoli, The chromatin threads rémain suspended in the
nucleoplasmi. Iri-addition there'r may’ be"farger bodies which
stain like chromatin threads' and hence they- are ‘known as
chromatin sicleoli or false nucléoll, The nuclear sap contafns
organicand inorganic substancﬂs ltke nuetelc ﬂmds p‘rmem:&,
enzymes ﬁﬂi’mmcrals.




dil;ymmswnhm;d}zﬁt ; _ _
st:insm“ﬂlbasmd;ﬁ Mﬁmmm. pivdehsed
to form thick ribbon-like bodies called chrammdm; {
cell division. ‘At certain places, the chromatin net remdins.
condensed as darkly stame-clcluﬁnmtmmass. ’Ihesgzﬂ i
are called heterochromatin. They contaify smaft-anfot
DNA and: large amount of RNA. At certain stages.of cell--
division, the chromatin. reticuium, w¢§hﬂw .bqﬂﬂ-iakﬁ
Eitmmsallﬁdchrﬂmﬂﬁ-- ™ LR i, T e ,
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Famﬂrm (1'?34} dl&cov:red the:
bodies called Nucleoli eiieddsd i
are distinct in the int :
prg;lhqsg, n:ma:u; mmsmmﬂﬁﬂwtﬂphﬂﬂﬁ m .
| Nuclﬂﬂll ucl:upy a fixed pﬂsﬂmﬂ.. _'I'ht:}r are ?‘ﬂ“ﬂ;
associated with the nucleolar q;gwmmg p{rﬂ;ﬂn O
chmnwsmnes ‘The numhe.r of nu:::lﬂuh varies fmm specim
to species. It depends on the number ﬂfbhiﬁrl‘l-ﬁﬂﬂﬂle Sets..

»

The 'size of the nucleoli is-retated to’ the’ Syﬂﬁeﬁl’:ﬂﬂlvm
of the vell: Upder the light microscope, e nucleotusty
as'a fluid or seimi solid bedy: 6f hombgendis ‘Consistehcy”
Under the electronmicroseope; ﬂsﬁﬂwdthﬁfoﬁﬁﬁngw
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K A Ammparﬂou'ﬂusp@mnnhasiﬂweiemﬁﬁ
densmr and it is found onili-in dertditriucleoli. .. -

v 4, Nueleolus assoviated chromating: nmﬁm nf
fibrils of 100 A° thickness sitvated around ﬂi& m!wms
extending into it. It contains DNA. R fidgni



- Thei important function ﬂfﬂ‘l& nucleolus is thq syl‘[thﬂﬁlﬂ
Dfﬁbmna]RNAmdpmtem ‘The RNA produced inside the
nucleclus passes first into nur:l:ﬂp]asm and from there 1t is

pﬂﬁwdmtnmeqtoplﬂsm -
'.&GJ‘H'nmacenm |

Jni certain  cells, such as salwary gland' ::ells nf
Mop##n and'Seldra one or more aréas of nucleus stain
“very dark with basic dyes. Such &reas are called
chromocentres. The chromocentres differ fmm the

.hﬂe:whmlnatmbyﬂﬁrlargem



Fun:ﬂ’nns ﬂ.f Huquus

Y z’lrkfa#nﬁ.!ml_ Nuctets: controts -majority ‘aof the
anﬁ“gtties -of celis. It is e rﬂgulatnr}r nrgaﬂ-tl[E 1:1 cél’l‘*
meetabolism. o SR e, PR gl el

L e Hsrcdit_p Since the nucleus cﬂntﬂinﬁ DHA
‘molecules i in its chromosomes, it plays a SIEmfic;antm.t: in .
heredity.

N X ﬂiﬂ“eranﬂnﬁan- ; It ﬂﬂnt::uls cell dlff:rqntmh on
during the embryonic development. The presence of nuclear
enzymes such as DNA polymerase, DPN synthetase, etc.,
points to the fact that DHA repﬁcgrunu and tran&r:nphqn_
(synthesis of RNA) occur mainly in the nuclieus. ,
.. 4. RNA Synthesis: The E-mthe;lﬁ ﬂ-f nhi:ﬁﬂmﬂl R]Hﬂ-
takes place inthe nuclens, =~ . -] e



5. Excﬁnugc of ruutﬂ'lnis, Hu:;l:ar mﬂ:mbrm 15
concerned with the exchange ﬂrf matena]ﬁ. hﬁtwmﬂie
cﬁuplasm an:f[ mmlenplns.tn L X

6 -S.'Iwm MNuclear mgmhrmcptnwdﬁam ﬁir-
the attachment of structural elements.of the cytupiﬁsnt such
as mtctﬁtuhﬂiﬂs and microfilamenis. agm Sy .

| ?’ Genetic code: Nucleus mmemastea—phnfM*
pmte:ln synthesis. =~ - Sep . _ -
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Nucleolus is the deepfy .s:‘ammg spﬁﬁrmﬂf baafv .'
concerned w:th rRNA synthesis, . {Vf ng uurd—'e the nucleus.

It ‘was first ﬁlsmvered by F. antm:a in 1781. .

“Nigleolus is absent from lﬂm'ﬂrgamsms like °
bacteria, yeasts, some algae, gléaving ells, mammalian RBC,
reticulocytes, spermatozoa,- ﬂ:. ln iH nmer nuclear 1::&}1;,
nuc:tmlus is present. A

The number of nuclenh depen&s up;m the number iﬂ'f
sets of chmmﬂﬁﬂm Usually one nuqlicnlus 18, pr:scnl. for
‘each chromosome set. A dlph;ﬂd cell containg, twa puctesli.
A haplm-:f -.:é]l contains only one nuclgnlus “Thus the sperm
and ovurm contain only anemmlm ngm ﬂm amphibian;
0ocyte cnnt,ams 600 H} 1200 nucleoli.




" The nucleolus is located on the nnc!enfdr organizer
r:giﬂrn (secondary comstriction) nf thﬂ nu:len]&r

chmmame
Frequeml’y *Ihe nuﬂleulus is Eﬂ:at:hﬂd Wi'th ﬂlE nur:laar
i" i!
'I’hf.': su‘p of the nuclmlu? ﬂﬂpﬂﬂds upﬂn the s}'nthﬂtlﬂ
acnm of the cell. The nueleoli aré small or absent in cells

'cxluhmng little pmtém sy:fthesis ‘I‘hey are very large incells
wheré profén syritheésis is going on aur::tﬁ}'el’y as m ﬁu-cytes
ne:m'ms, secretory r:;ells ctc. B
'+ The micléolus 1S surrounded by a thick t:nvenng called
peﬁnmmaﬁmm It may" bemumm or with hofes.
. Here and there, the gl-e:nnuc’lﬂﬂlar chromatin projects
liﬁa’thi: mmlmhﬁ to Form: iﬁh-auudmfnr ch*mmm “ g



chromatm are nch in DNA The DNA serves as the tcmplate
.forﬁw synthesis of RNA -~

o The -interior of the nucleolus is filled wuh a
‘proteinaceous ground substance called matrix or pars

, Pennucleolar chmmatm

o P . - .Intranucleoht chmmatm
5 Graniilos
| (Htraistmctw'e of nucleolus

The matnx Contairisa number of ﬁbnls and granules.
T’I'leﬁbrdsc%iﬂmnRNA ‘Iheyareﬂ\eprecutsorsofgranules.



-+ Nucleolus is composcd of RNA, DNA, protcms and- |
enzymes.’ The RNA is similar to tRNA. - The enzy
include acid phosphuatase, nucleoside phosphorylase, RNA |
methylase and enzymes for the synthesisof NAD, .. ... ‘.

'~ Thenucleoli are classified into three types based on
the dlstnbutnon of granules. They are the foliowmg ™

- 1. Homogewmous niicleolus: The gmnules are umﬁmﬂy

d?stnbuted throughout the nucleus. P e 2 )

vy Heterogenous nacleolus. The granulcs are" |

occurrmgmgroups = o P
- 3. Ring nucleolus: The granu!es are armnged a'lmg;_

penphery of the nucleolus in the form of a ring. , -
‘The nucleolus exists throughout the mterphase penod

of the cell. When the cell begins to divide, the nucleolus

disappeats It reappears when cell dmsmn is compl‘eted
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~ Generally nucleolus msappears durmg pmphmaﬁﬂ
reappears by the end of telophase.



' Nucleolar organizer is a constricted area of a-
chromosome where nucleolus is formed. This region of the -

chiromosome is also called secondary corstriction. The
chromosome containirig the nucleolar nrgmuzcr is called the

nucleolar chromosome.

 Generally, a diploid cell contains two nucleolar -;
chromosomes and a haploid cell contains one nuclenlar :
~chromosome. - - - |

. The nucleolar organizer contains genes for the
synthesis of ribosomal RNAs such as IBS ﬂnd ZES These

genes arc named as TDNA.



Fun:ﬂans of Nucleolus

' The nucleolus has the: fﬂl!ﬁWlﬂg functions: .

: f RNA .ﬁyﬂ:ﬂlﬂsﬂ. The nucleolus is the Ell:tl‘i-l'-ﬂ s.ltl: for
RINA: 5}?111.11&315 The nucleolus synmeslses 70-90% of rIRNA
inthe cell.

- 2. Ribosome Formation: The nucleolus cﬂrﬂ:ams
. #DDNA. The rDNA produces 455 rRINA_ It is broken to form
- 28S and 18S rRMNA. The 288 rRINA combines with protein to
farm 608 ribosomal sub-unit. Similarly 18S rRINA combines
with protein to form 408 sub-unit of the ribosome. The two
sub-units pass out of the nucleotus and reach the cytoplasm.
Thus nucleolus is ﬂ;'I.E.' site where ribosomal - suh-unlts are
assembled. . _ .
Nucleolar I8S RHA> a ﬂ S

—

R r[}ﬂﬁ——-;- rRHA——-} 455 rR_NﬁL Pl'ﬂtﬂln > s e

_ \233 RNA

T T el =2 " Ribosome

- Biﬁsymhesis of r:basamﬂf swuhurnit in the ni—
- cleolus. - o |



