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Structure and Functions of Golgi
•

Com
posed of flattened 

m
em

brane-enclosed sacs 
(cisternae) and associated 
vesicles.

•
Structural and functional 
polarity.

•
Further protein processing 
and m

odification
•

Protein sorting and 
distribution

•
Synthesis of glycolipidsand 
sphingom

yelin
, endosom

es
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Entry face 

Exit face



Protein glycosylation within Golgi 
Processing of N-linked Oligosaccharides in Golgi
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O-linked Glycosylation
•

Carbohydrates are added to the side 
chains of acceptor serine and threonine 
residues.

•
The serine or threonineis usually linked 
directly to N-acetylgalactosam

ine, to 
which other sugars can then be added. 

•
Som

e of the added sugars are further 
m

odified by the addition of sulfate groups.
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Lipid and Polysaccharide M
etabolism

 in the Golgi

Ceram
ideis synthesized in the ER

•
Transfer of phosphorylcholinegroup from

 
phosphatidylcholine to ceram

ide. 

•
Sphingom

yelin is synthesized on the 
lum

enalsurface.

•
Addition of sugar residues (glycolipids).

•
Glucose is added to ceram

ide on the 
cytosolic side and glucosylceram

ide 
then apparently flips and additional 
carbohydrates are added on the 
lum

enalside of the m
em

brane
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Protein Sorting and Export
In contrast to the ER

, all of the 
proteins retained w

ithin the G
olgi 

com
plex are associated w

ith the 
G

olgi m
em

brane rather than being 
soluble proteins w

ithin the lum
en.

Retention signal is the length of their 
transm

em
brane dom

ains

C
ontinuous, unregulated secretion

3. Regulated secretion after 
signaling (e.g. horm

ones) from
 

specialized vesicles

•
Protein packaging m

ediated by 
cargo receptor

•
Processing in im

m
ature secretory 

vesicles
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1. D
irect sim

ple secretion
2. Transport via 
recycling endosom

es 



Transport to the plasm
a m

em
brane of polarized cells

•
Selective packaging of proteins 
into transport vesicles from

 
the transGolgi or recycling 
endosom

es.

•
Targeting is determ

ined by 
special sequences (basolateral) 
or sugar m

odification (apical)
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Form
ation and Fusion of a Transport Vesicle

C
oat disassem

bly in 
cytosol before 
reaching target 

m
em

brane

Vesicular 
docking &

 
fusion

Vesicular 
transport
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Coat Proteins

Different coating proteins 
(clathrin, COPI and COPII) 
depending on:

9
The direction of 
m

ovem
ent 

9
The budding location

9
The final destination 



Form
ation of clathrin-coated vesicles
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The role of ARF1 in COPI-and 
clathrin-coated vesicle form

ation

1.
A

ctivation of A
R

F1 by G
EF

2.
Recruitm

ent of  adaptor 
protein A

P1 and then clathrin
3.

Form
ation of A

R
F1-clathrin-

receptor-cargo com
plex

4.
Form

ation of vesicle
5.

Budding and transport of 
vesicle

6.
Inactivation of A

R
F1 by G

TP 
hydrolysis and disassem

bly 
of coat

7.
Vesicle fusion
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Vesicular fusion
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•
D

iffe
re

nt co
m

b
ina

tio
ns o

f Ra
b

p
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ins m

a
rk d
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nt o
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a
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lle
s 

a
nd

 tra
nsp

o
rt ve

sicle
s.

•
Effe

cto
r p

ro
te

ins a
llow

 fo
r sp

e
cific 

inte
ra

ctio
n

•
The

 fo
rm

a
tio

n o
f          

v-S
N

A
R
Es-t-S

N
A

R
Es 

co
m

p
lex

e
s le

a
d
s to

 

m
e
m

b
ra

ne
 fusio

n.

•
G

TP
-b

ind
ing

 Ra
b

p
ro

te
ins functio

n in 

se
ve

ra
l ste

p
s o

f ve
sicle

 

tra
fficking

.



The m
echanism

 of fusion

Fusion

C
loser vesicle-

target induces 
m

em
brane 

instability

D
isassem

bly  of SN
A

R
E 

com
plex needs energy (A

TP)

Interaction of Rabs
w

ith effector proteins 
and SN

A
R

Es

Tethering,
hydrolysis of G

TP, 
SN

A
R

E interactions

D
ocking

D
isassem

bly  of SN
A

R
E 

com
plex by N

SF-SN
A

P com
plex





Exocytosis
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Exocysts
are specific protein 

com
plexes (8 proteins) at 

w
hich exocytosis occurs

Exocysts
protein interaction 

results in efficient targeting 
of the vesicle to a specific 
location on plasm

a 
m

em
brane.



Clinical Application: Griscellisyndrom
e (GS) 

•
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P
ig

m
e
nta
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d
ilutio

n o
f the

 skin, 

silve
r-g

rey
 ha

ir, m
e
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p
s 

w
ithin ha

ir sha
fts
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