ULTRASTRUCURE OF NUCLEUS AND ITS FUNCTIONS
NUCLEUS-

Nuclous is the /m:ge membrane bhound O{gﬂne//e found'in euémyoﬁc cells that contain  genetic matzrialin the form of mu/ﬁﬁé fimear ONA

molecules myam}'eﬁ/ into structures called chromosomes,

- Nucleus was first described @ Robert brown.

- 9tis often referved to as central unit of cell.

- Majority of cells ' genetic material is fresentin nucleus,

- Mostof the metaholic activities which takes p/ﬂce in the cell is initinted @ nucleus.

Genem@ a cell contains J'inﬂé nucleus. But sometimes 2 or more nuclei are also preyem‘, Based on Number of nucleus, cells are c///m':ﬁ‘e/
into 4 fype&

a. Anucleate cell - in a nuclear cell, nucleus is absent. E)mmp[e~ RBC in man.
b Mononucleate cell- \S’inj/e nucleus is fmeyem‘. E,mm/}ﬁ% amoeha, @/)z’m/ animal cell,

¢ Binuclate cell - 2 nuclei are fresent. Of these, one nucleus is small (micronucleus) and other nucleus is /mye (macronucleus).

Exﬂmp[e ~ Paramecium

A Multinucleate cell- contains many nuclei, The mullinucleate cells are called Jyncyﬁa/ cells in animals and coenocyfey n ﬁfﬂm‘ cells,
Emmp[e~ oﬁaﬁmf

The nucleus occurs in 2 pﬁmey

1. Mitofic pﬁme — nucleus which is involved in cell division.

2 9nfer/}ﬁme nucleus- nucleus which is involved in metabolic activities.
STRUCTURE OF INTERPHASE NUCLEUS
9nfe¢pﬁme is the /aew’o;/ of the cell hetween 2 divisions. Nucleus of the interface cell is called interface nucleus,

~ Tﬁe inferﬁﬁm‘e mfc/ew is J'WMMW/:%/ @ an enue/o/ae ca/[%/ mfc[em" memémne/muc/emﬂ enue/ope,
~ The nuclear membrane enc/oyey a jmnu/mﬂ semi solid substance m/[e/ nucéo/}/mm.

~ NM(}[‘/’Oﬂ/ﬂJ’WI contains cﬁmmm’ome or Mrommﬁn ﬂnﬂ[ nuc[em‘.
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Nuclear envelope-
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Nucleus J'epamfe/ from the rest of the cyfo/aﬁm’n éuy m’emiﬁermméé membrane called nuclear envelope

9t is double /ayem/ membrane made of ﬁ'poﬁmfein.

Outer /ayer is called ecto émyofﬁem and inner /ayer is called endo ka@ofﬁem,

'Tﬁey are J'E/.'ﬂi"ﬂfw/ @ perinucﬂmr space which is about 150 to 300 A, FEach /@er is about 70to 80 A thick,

Nuclear membrane has a fluid mosaic mosaic structure similar to that of, p/oz.vma membrane,

Inner nuclear membrane is lined @ a ]%rom' material called nuclear lamina ( com/aoyeﬁ/ af ﬁ'/ﬂmem‘ /arofein called lamin).
Outer nuclear membrane is lined with ribosomes, Quter membrane communicates with emﬂ?p/m'mic reficulum at several [oints.
Nuclear membrane contains many fores called nuclear fores. These spores form [passageways hetween nucéo/aéum and

cyfa/a/mm.

Nuclear frore comﬂ/e;ﬁ
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The nuclear membrane contains many porey which are circular in J'ﬁape. FEach paw i 200 to 400 A in diameter.

Nuclear frores are anje/ mn/om{y in most of animal cells, in clusters in @mpﬁa@fex and oocyles.

The nuclear fore has a comp/e;( ogﬂm'mﬁon, S the entire structure of nuclear fower is called nuclear fore camp/ex.

The nuclear fore is civeular in surface view, In the center of the froor. there is fassage called central channel.

The central channelis surrounded | @ acentral hub called transporter. The transporter is made up of2 [proteinaceous rings called
irises.

Each iris is made up of & arms the 2 ivises ofpen J'equenfia@ like the aﬁ’apﬁmym of a camera p/ay on the cyfop/m‘mic side the

nuclear fore s prauiﬁé/ with an ocfajana/ wrinkled @fo/z/m’mic ring.

Yt is connected to the fmm/?orfer @ 8 XPO@& Simi/ﬂr{y on the nuclear side the nuclear ﬁore is pmw’pﬁﬁ/ with another ocfay onal
ring called n uc/eop/mm ring.

The space between the Jpoﬁey is called as aqueous channel,

On the nuc/eo/a/mm side the nuclear fower is /arow%e/ with a basket The basket consists of asmall riny, 8 ﬁ‘hmenfx cannecﬁ@

the small ring and the nuc/eo/yfmmic ring.

The number of gyfop/mmic jmnu@y and cyfo/a/mmic fitms are attached to the Lyfop/m'mic ring.




Nuc[eop/m’m~

t Nucleus is ﬁ/@/ with ﬁomajeneam', fmmpﬂrenf ﬂciﬁ/apﬁiﬁ'e substance known as nuc@afy/mm.
2. Chromatin threats remain yufﬁena/e/ in nuc[eop/m‘m,

3. There are one or more definite structure called nucleol; in nuc[eop/m'm.
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The nuc[eoﬁ/mm contains oryﬂm’c and’ inoryﬂnic substances ﬁée nucleic aciﬁﬁ‘, /yrofeim’, enzymes and minerals,

Chromatin reticulum or chromatin network-

1, 'Tﬁey are @ﬁ@ stained threadlike hodies embedded in the nucéap/mm called chromonemata, which form network called
chromatin network,

2 Tﬁey represent chromosomes, Chromasome is devived from Greek /argmye, Chrome ~ colour and soma ~ hodies. 9 is named
50 because fﬁgy are coloured. /urinﬂ .vfaininj,

3 Chromatin network reaa% stains with basic @ex

4. ﬂurinj cell division chromatin network is condensed to for'm thick ribbon like structures called chromosomes.

5. Chromosomes carry /ory [ieces of ONA which contains ' genetic material called [ genes.

Nucleolus-

. Nucleolus was discovered @ Fontana in 1574,

2 Tﬁ@ are the round ypﬁem‘m/ or Ol hodies found in the nucéa/aévm.

Nuclei are distinct in interface nuclei 'Tﬁey ﬁﬁ‘mﬂﬁmr at propﬁm‘e, remain in distinct a/rm’nﬂ mefapﬁme and mmpﬁme and
reapfear ﬁ/m‘i@ fe[opﬁm'e,

Nuclei oceupy a fixed frosition. 'Tﬁey are often associated with the nucleolar organising frortion of chromosomes.
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Number of nuclear libraries from species to species. 9t /epenaﬁ' on the number of chromosome sets in the nucleus p&y,

Size of nucleolus is related to ym‘ﬁeﬁc activity of the cell

The important function of nucleolus is {ynfﬁeﬂ’x of ribosomal RINA and,| [rotein. The RNA ﬁm/ucea/ inside the nucleus first
[passes info nuc[eop/mm and from there it is foass to cyfo/y/mm of the cell
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Nucleolus are classified into 3 typoes based on the distribution 0}[ﬂmnuéy, Tﬁ@ are-

a. Homogeneous nucleolus- ji"ﬂ}’m[%' are uniform@ distributed fﬁrobgﬁouf the nucleolus
b. Heterogeneous nucleolus- ﬂmnu/ef occur in groufs.

¢ Ring nucleolus - ﬂmnu/es' are anjﬂﬁ/ ﬂfary the /Jeri/aﬁe;y of the nucleolus in the form of a ring
Functions of nucleolus-

t  Nucleolus Jynfﬁemw' rRNA.
Y assembles small and /mye subunits 0][ ribosome @ coméim’ny rRNA and| ﬁmfeim',
3 Jtexports subunits of ribosomes to the cyfo/a/asm for m’mméﬁnﬂ ribosomes,

FUNCTIONS OF NUAILUS

. Metabolism- nucleus controls majority of the activities of cells, 9t is a reﬂu/afmy o@ane[/e in cell metabolism.

2 7—6%;6’@~ since the nucleus contains DNA molecules in its chromosomes, it f)/ayy a J'ijniﬁcanf role in ﬁere/@.
Differentiation- it controls cell differentintion ;//,Winﬂ the emét:yonic /eue/o/.vmem‘. The [rresence of nuclear enzymes suchas ONA
pa@memye, OPN Jym‘ﬁm'e efc; points fo the fact that ONA rﬂpﬁmﬁgn and transcripfion occur main@ in the nucleus,

4 RNA jynfﬁeyijz the Jynfﬁeyij' of ribosomal RNA takes p[ace in the nucleolus,

Excﬁmige of materials~ nuclear membrane is concerned with the excﬁﬂnﬂe of materials between the cyfop/m‘m and nm[eoﬁ/m’m.
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Nuclear membrane ﬂmw‘/ey a surface for the attachment of structural elements of the cyfo/;/m‘m such as microtubules and
micrafilaments,

7 Nucleus contains the inifiating factor for [rotein syn thesis.



