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~ Golgi Complex
"Golgi complex is a cluster of smooth membranes
associated with the endoplasmic reticulum. It was first
described by Camillo Golgi (1898) in the nerve cells of barn
owl. The Golgi complex has been variously named as Golgi

- ' o

body, dictyosome, lipochondrion, internal reticular
apparatus, canalicular system and tropho-spongium by
“various workers. Generally, the term dictyosome is used for
the Golgi body of invertebrates and plants. - |



The Golgi is located in the cytoplasm. 1t 1S a ceil
organelle.Most animal cells contain only one Golgi complex.
But developing oocytes of chordates contain many Golgi"
bodies. Similarly, nerve cells and liver cells contain many
Golgi: Plant cells usually contain hundreds of Golgi bodies.

The Golgi complex is absent from prokaryotic cells, -
certain fungi, sperm cells of bryophytes and -
pteridophytes,animal sperms and RBC. | :

~ The size of the Golgi is variable. Itis larger and well
developed in active cells like gland cells and nerve cells and
poorly developed in muscle cells. As the cells become older,
the Golgi tends to decrgase in size. B y
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. The shape of the Golgi complex varies from one cell |
to another. They may be in the form of rods, granules, vesicles,
or network. Even in the same cell, there are variations with
the functional stages. | -

The position of Golgi is relatively fixed for each cell-:
type. It usually occupies the peripheral position in the cell::
For example, in secretory exocrine cells, it is disposed:

betwaen the-nucleus'an:d sectetosy cide T ¢ | '

petween the _ ecretory side. In the cells of the

invertebrates and pl -
..Unﬂertheelectrmnﬁcrmﬂ': LIPS :
A L pe, the Gol at

amm i to consist of three components. ’I%lem
rrae, (2) Vacuoles and (3) Vesicles. " |



1. Cistermmae (Lamellae)

The cisternae are elongated ﬂattened sacs filled with
fluids, and piled one upon the other to form stacks. They are
arranged in parallel bundles one above the other. In most cells,
the number of cisternae varies from 2 to 8 ina stack Other
cell types may have as many as 25-30 cisternae.

- The, adjacent cisternae are cemented together by a
cementing substance called mtercuternal materml. |
. In many cases many anastamosmg tubules are given
off from the cisternae. In certain cases the cisternae contain
pores and they are said to be fenestrafed. :
 The cisternae are slightly curved. Hence the cnstcmae
have convex and concave surfaces. @



. Components of Go Igi appdratu,{;



. Thf.: Golgi complex has two sides, namely forming
fﬂce and mﬂfﬂring Jace. The convex surface is the forming
face.‘Heére néw lamellae are ‘addéd from endoplasmic
reticulum. The concave surface is the maturing face. Here
Secretory vesicles are budded off. “Thus the cisternae are
igontinually receiving the iamet{ae on the ferming face and
" losing mémbranes on the: m&tlmng face thmﬂ g’h th-E: forrhation
uf secretory vesicles.

| Each of the cisternae is maﬂe up nf a pmr of
'- 'n’iembmnes continuous at'the ends. The two membranes

em:lnse a cgﬁ}ity of about 150A“ Thr: t:aﬂues Df clste:rnae at
‘the matuting face aré wider,




© The' Galg.l ‘complex (cisternae) membranes are
intermediare between the mem‘brane of endﬂplasmlc
- reti culum Ei:ﬂd plasma membrane. The membranes at the
forming fade are’ ‘similar to the meémbrane of endoplasmic
‘retiCuuny’ m&ﬂlaﬂf: nf the mﬁtunng fa::e aﬁ sunllar to the
5'—piasina ni‘émbrme .

’Irfacuohs

. These are larga spacimmmrmd aaes fﬂlﬂiﬂ at the: edges
of cisternae. These are formed by the expansion ot the

cisternae, in which the two membranes are widely separated.
The cavity is abﬂut ﬁﬂ-lﬂﬂ A

'-E.Hhsfclas

. These arenmnall dmp-lﬂt like StIHETuI"ES of about 40A°
in diﬂﬂietﬁﬂ;fjlﬂﬁ ‘are Eiﬂﬁﬁl}}" associated with the periphery
of the cisterfiae.” ey ﬂ:eve[ﬂp ’El‘ﬂ'l.ﬂt b}f hudd:ng or by
. constriction of t:hﬂ ends of the c::steruac '




Seﬂmn ﬂf Go!gs c:sternae



Golgi apparatus
incoming transport vesicle




| Oﬂgm ﬂf Gofgr |
Accordmg to Pn(ada (1955), the Golgi apparatus
originates from the endoplasmic reticulum.

- Another hypothesis auggaataél by Mc Alear pmVidES
an explanation for. the angm af Galg1 hndtaa from nuclear
mambrane -' | 3

- Beams m Kesse! (1968) suggestaa l:hat the Galg1
lamellae are derived from endoplasmic reticulum. |



| Functions of Golgi Apparatus ‘_g
1. Formation of Acrosome ' 5
The acrosome of spcrrn 1S dﬂv-s:lnp-ed from. Gﬂ!‘gi
apparatus during spermatogenesis. '
- . Duwring spermiogenesis, a vacuole appears in the Golg

apparatus. Inside the vacuole a dense granule calle

proacrosomal-granule develops. The vacuole and
proacroscmal granule gradually enlarge. The entire apparatus
rmoves towards the nucleus and gets attached to the tip of the
nucléus. The granule is now called acrosomal granule and
the eftire structure is {:aliled acrosome. It sprﬂads over thi

'nucltusasnc-ﬂp : .

- - Formation of acrosome from Golgi.



45, B Gnl’gl mmplﬂx is m\rﬂlved AT ::1:11 wﬂt Fformation
]:l-lﬂ.il'.tt cells. During cytokinesis, the Golgi vesicles accurmula
‘in the equatorial plane and help in the formation ﬂf.ﬂeﬂm

The rmaterials present in the' Golgi apparatus help-ih
the fﬂl‘[l'lﬂ:l’.lﬂll of cell wall. The pulysac:nhande of cell wall iy

formed in th-E Gnlgl r.::mnplﬂx and is hanspﬂrted to the cell
wall. | .

D&ughternu:]ei_ P]n*agnmp!as:t Eﬂ!] l:l-lﬂl:ﬂ -Eelj p]ai:é g8

1 Formation of cell :i-uaf fina pﬁﬂnt cell.



Hamnamembranemnnaﬁan

- Golgl E:E}Iﬂplrﬂ-]'; involves in the ﬁ:mmnml Elf plasma
membrane. During exocytosis, the secretory vesicles formed
from Golgi complex fuse with the plasma membrane. The
membrane of the granule becomes incorporated into the
plasma m-e:mhrane- Thtﬂ heilps in thE: rﬂnmvﬂ] of the membmne

...DIIStttLIEIﬂS- :
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4, Biogenesis of Lysosomes
' Gnlg mp]ex is mvn]ved in the fannaum ﬂf primai

s H— @ .___,..,.._s.,mda,,
- Primary lysnsnme ljfs:ﬂsnn't:
’ @—Phﬂgﬂﬂﬂtﬂﬂ

' Frg j'j.' G- Farmanan af Iysasame fmm G’aﬁ
_appﬂranﬂ <

| The :ndﬂplasnu:: reticulum buds off small ves-lch
containing fiydrolases. These vesicles are transferred to d
Gﬂlwiﬁ The cistermae of Golgi complex in turn bi
off s esicles called primary lysosomses. The pnmé
lysosomes fuse with pinosomes or phagnsnmes to fuﬂ
secondary Ivsosomes.



S.SEcrnﬁuﬂ

Secretion is the process of eiabﬂrnl‘mg and releasi
a specific product from the cell. The mucous cells secy
mucows; the salivary gland cells secrete saliva; The sebaces
gland cells secrete oil; the sweat gland cells secrete Sw
the tear gland cells secrete tears; exocrine gland cells secs
enzymes, endocrine gland cells secrete #ormones; the plas
cells secrete aunbndfas, Herfe cells secr



Secretionis done by the Golgi complex. Golgi complex
functionsasa trmspm-hng channel from the site of sa'nthests
to ihe outside. - .

- The product is spﬁhesmed on ﬂueribnsmnea'attanheﬂ
to the endoplasmic reticulum. The product flows into the
endoplasmic reticalum in the form of dilute solution. The
endoplasmic reticulum buds off small vesicles containing the
product. These vesicles. fiise with the cisternae of Golgi
complex. The product is transported to the cisternae of Golgi
complex. In the cisternaethe product is concentrated. The
cisternae release secretory vesicles. The-secretory vesicle
is loaded with the produt:t, Thﬂ prodl.i:;t is :elaased uut of the

cell by eXoCytosis.









6. Cuncwmm andsmrage of Secretory Products
“The Golgi cisternae have the ability to concentrate thf::
secretory products by losing water ﬂm:mgh the memhrane
- The se-::retﬂry vesicles can stnrf: the secre:tqry pmduct |
until the product is demanded. = |
7. Glycosyiation |
Glycosylation is the fnrmﬂtmn of lmkagcﬁ wﬂ:h
carbohydrate units. Glycosylation produces complex
carbohydrates such as gl}'l;:oprnt:ms mcnpnlysacﬂi&d&es
gl}i’ﬂﬂllplds, glycogen, etc. -
The glycosylation occurs in mldﬂplasnﬁt: I'Eht:ﬂfl.‘.tﬂi dnd
Golgi complex. They contain an‘enzyme "calted gm.!y!
transferase. This enzyme brings abouit gl}rl:osytuumi



S The protein is s}mﬂ:]mlze:l in the nbosomes attach _;
to endoplasmic reticulum. It is. transported to the cis
of Golgi cnmplﬂx through the endoplasmic reticulum.

-the blood streams. The glycosyl transferase links sugnq
_mnlemlﬂs o pn}temss to prn-l:l:uﬁe gfwmlm

i - e e e L
Protein Ewﬂm“ | I‘:"?m"‘ﬁﬁ g Gﬂﬂﬂm

: s ;ni" Yvcos _'m!a riorn. of pmr.mm k

Th:: Cisternae lrhf.:ra:e sur:{:rem-r].r "'i-’-EElE]ES cﬂntamjng

EIFWPTG tein.



: ':;Gﬁi,’g;i'c:ﬂmplex is involved in the mﬂtﬂhﬂﬁﬁ;‘l- of
sulphate. ' . - . T e T
2o The goblet eells of intestine sccrcte mmcigen.i

Mucigen is a mucopolysaccharide. It is made up of protein.;
sugar and 5311 phate; The Golgi complex adds salphate to thed
glycoprotein to produce mucigen.. Addition of sulphate is®
catilysed by an enzyrne called sulphotransferase present in
the Golgi complex | - e i Gl A, g
9. Lipid packaging and secretion =
_ ... The imtestinal cells use their Goigi apparatus for thg
- The endoplasmic reticulum synthesizes triglycerideg
from monoglycerides and fatty acids. The Golgi complex
concentrates and transports the lipids synthesized in
endoplasmic reticulum to the plasma membrane an.
intercellular space. - ' | o o



