
Camillo Golgi

born. 7. juli
1843

in Corteno

Worked in
Pavia, Italy

Discovered
apparato
reticolare
interno (the
Golgi
apparatus)

in 1898



WHAT DID GOLGI
ACTUALLY SEE?

More than just the Golgi
apparatus?

Others probably saw – or think they
saw the same structures as Golgi.

No names mentioned.
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The Golgi apparatus in plants
often has more cisternea than
that of animal cells. It is reason
to believe that this is because
more carbohydrate has to be 
polymerised to polysaccharides.

It is possible to observe vesicles
of different sizes and possible
fenestrations along the
cisternea in the Golgi
apparatus on the picture.
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Golgi from above Prydz and Parton



A 3D reconstruction

Kathryn Howell group



Another, older attempt

Alain Rambourg



Concentration of secretory
proteins from a relatively
large volume (ER) to a
relatively small volume
(Golgi), before further
modification with sugars.



The first proof of Golgi
involvement in secretion ~ 1971



A large number of factors is needed for membrane
transport



Many algae/plant cells produce
molecules in their Golgi
apparatus that are larger than
the diameter of a normal 
transport vesicle.

A model implying gradual
cisternal maturation was
proposed in the 1950-ies.



Donor cells were
infected with VSV 
leading to expression of
the VSV G (glyco)
protein at high levels. 
The protein is not 
terminally modified by
N-acetyl-glucosamine,
because the donor cells
do not express the
needed transferase. 
When a donor Golgi
fraction is mixed with a 
wild type acceptor
Golgi fraction
containing this enzyme -
3H-glucosamine is 
incorporated.



The results of Rothman 
and co-workers formed
the basis for a model 
implying forward 
(anterograde) vesicular
transport in the Golgi
apparatus. They also
observed vesicles by
EM (in collaboration 
with Orci).

Retrograde transport in 
the Golgi apparatus had
not yet been discovered.





BFA:
Brefeldin A 
Blocks 
antero- and 
retrograde 
transport





The vesicles observed by EM could
have been retrogradely transported

vesicles.
necessary for 
maintenance of
the Golgi.





Hugh Pelham
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COP I         COP II            Exocyst
-----------------------------------------------------------------------------------------------------------------------

TRAPP I (7)  TRAPP II (10)
Transport protein particle

COG (8 subunits, COG-1 to COG-8) 
Conserved oligomeric Golgi – 800 kDa complex, 
interactions with ε-COP, SNARES, GTPases…

GARP/VFT (Golgi associated retrograde protein/ 
Vps fifty three – heterotetrameric rab effector)



+TRAPP I, targeting and/or  
attachment of vesicles to Golgi?

TRAPP II

COG

COG

COG - GARP/VFT

Mutations give defects in 
glycosylation



The main pathway of glycosylated proteins goes through 
the ER and Golgi apparatus



Gln Glu

Acetyl-CoA
CoA

Prydz and Dalen, 2000
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