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camilio Golgl
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1843

in Corteno

- Worked in

Pavia, Italy

Discovered

o] ;? apparato

reticolare

_ interno (the
Golgi
' apparatus)
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Golgj-Opera omnia

L WHAT DID GOLGI
e 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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B . 1he Golgl apparatus 1n plants
{0 | 1 often has more cisternea than
i ;5 Ff‘f”" | that of animal cells. It is reason

’ B /e % to believe that this is because
: ‘; i % &f ? more carbohydrate has to be
AN 'MN(‘ polymerised to polysaccharides

)
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It is possible to observe vesicles
AHAR . 1 of different sizes and possible
w4 fenestrations along the

wt L cisternea in the Golgi

<& ;5._ W " i apparatus on the picture.
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) reconstruction




Another, older attempt

Alain Ramboutro



3.2. EXT1and EXT2 comigrate to the Golgi apparatus. Monolayers of BHK
Ils were transfected with EXT1-GFP (&), mEXT2-GFP (B), or both (C). When
snsfected into the same cell, EXT1-GFP and EXT2-GFP relocated to the Golgi
), while the Golgi apparatus was immunolabeled with an anti-Golgi 58K
onoclonal antibody and a Texas red-conjugated secondary antibody (E).
hen overlaid, they show excellent colocalization (yellow) (F). GFP fusicn
nstructs of the EXT homologs EXTL2 (G) and EXTL3 (H) were also localized,
well as the murine N-deacetylase/N-sulfotransferase (ND5T2}, akey enzyme

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



LUMEN

‘he 11rst proot or Golgi AR @Wf
wolvement in secretion ~ 1971 [/ e
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i
Figure 7-34 Schematic diagram of thyroglobulin synthesis /If
in a thyroid cell incubated with [*Himannose. By using the (f
techniques shown in the preceding figures, silver grains are Ll
localized over the rough ER, demonstrating that the ,.-'l-'r.
[*Hlmannose is incorporated into thyroglobulin there. Jj! E%
However, the resolution of the technique (~140 nm) is Rt
insufficient to localize the product lo the cisternal space,

" silver grains
dilated cisterna of

even though such a localization is indicated in this diagram. endoplasmic reticulum

¢
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90 minutes:
silver grains over

20 minutes:
silver grains over the

3 minutes:
silver grains over the ER



Kellerand K. Simons A Jarge number of factors 1s needed for membrane
transport plasma membrane
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viany algae/plant cells proauce
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.



A&, DOonor CClS were
infected with VSV
leading to expression o
the VSV G (glyco)
protein at high levels.
The protein 1s not
terminally modified by

mau (9" owedial G“‘S" N-acetyl-glucosamine,

s chb(,gl:u'.kosam W because the donor cells

(GlcN Ac)"rmusf-@m& I) do not express the

]
° 4 needed transferase.

/ When a donor Golgi
\ Med.q[ fraction 1s mixed with a

wild type acceptor
Buddmu'f'mnspovf' qiﬁus,ou Golgi fraction
containing this enzyme
SH-glucosamine is
incorporated.
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The results of Rothman

A Vesicle shuttle model
and co-workers formed

Trans-Golgi the basis for a model
% implying forward
e (anterograde) vesicular
cort S$c—-> transport in the Golgi

g = % apparatus. They also
m Cis Golgi observed vesicles by
EM (1n collaboration

T v, . ¢
= /_,%% . with Orci).
T

Retrograde transport in
OO corn the Golg1 apparatus had
(; not yet been discovered.
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Procollagen Traverses the Golgi Stack
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The vesicles observed by EM could
have been retrogradely transported
vesicles.

B Maturation model

necessary for

maintenance c
'ithe Golgi.
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Sell, Vol. 102, 335-348, August 4, 2000, Copyright ©2000 by Cell Press

VMlegavesicles Implicated in the Rapid Transport
of Intracisternal Aggregates
across the Golgi Stack
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ribbon consists of cisternal stacks separated by tubulovesicular domains (gray boxes).
{Ladinsky et al., 1999); whether cisternae at different levels are also

glycosyltransferases tend to be found at a characteristic level of the stack (red). They
a short pulse, it enters only a subset of

VSV G (green) can then move through the stack; exclusion of VSV G from the
acent cisternae in the same stack and to other stacks in the ribbon. Blue arrows indicate

forward movement of cisternae and presumed net retrograde movement in the tubulovesicular regions.

Figure 1. Schematic structure of the Golgi. The Golg
Tubular connections between equivalent cisternae are well documented

sometimes connected by tubules is less clear. Individual
onter vesicles and seem to be able to move along the ribbon. When VSV G is delivered to the Golgi in

the stacks (Mironov et al., 2001). Single cisternae containing
wbulovesicular regions prevents its transfer both to adj

A resident Golgi protein is excluded from peri-Golg
vesicles in NRK cells

Pierre Cosson*, Myléne Amherdt*, James E. Rothman?, and Lelio Orci**

*Department of Morphalegy, University of Geneva Medical 5ch 1 i
: o 2 ool, 1211 Geneva 4 - . . : . y
Memorial Sloan—Kettering Cancer Center, New York, NY 10021 . Switzerland; and "Cellular Biochemistry and Biophysics Program,
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Fieure I. (A) Cisternal maturation—progression. According 1o an
alternative view, the TGN consists of tubules emanating from the
rrans-compartment (16). (£ and C) Possible mechanisms ol vec-
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orreiative Lignt-clectron iVMiCrosCopy neveais tne Luoular-saccular
[Itrastructure of Carriers Operating between Golgi Apparatus and
lasma Membrane

oman S. Polishchuk, Elena V. Polishchuk, Pierfrancesco Marra, Saverio Alberti, Roberto Buccione,
Iberto Luini, and Alexander A. Mironov
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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 e-COP, SNARES, GTPases...

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



A Vesicle shuttle model COG - GARP/VFT

w Trans-Golgi

TRAPP II

COP1?

COPI1

COG
“Mutations give defects i
glycosylation

Cis Golgi

COPI /‘%%k ERGIC ‘ COG

OO copenn +TRAPP I, targeting and/or
v attachment of vesicles to Golg1?

C € D ER
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The main pathway of glycosylated proteins goes through
the FR and Giolo1 annaratius



rFrydz and Dalen, 2000 Gle

ATP
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UTP ADP
\_.. i Acetyl-CoA
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2 NAD*
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Gal Golgi apparatus
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~ Endoplasmic reticulum

Abbreviations: GlcA: Glucuronic acid
APS: Adenisone-5-phosphosulphate GlcIN: N-Glucosamine
ERGIC: ER-Golgi intermediate GlcNAc: N-acetyl-Glucosamine

Compartment IdoA: Iduronic acid
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lore than one way to replicate the
solgi apparatus

Sean Munr

e Golgi apparatus, in common with other cytoplasmic organelles, must be replicated during the cell

rcle. Recent studies using green fluorescent protein (GFP) fusions, suggest that this process may occur by
fferent mechanisms in different organisms. In this issue of Nature Cell Biology, striking new data shows

1 apparent de novo formation of the Golgi in the daughter cells of budding yeast.

Fizure 1 Golgi stacks from algae apparent-
ly replicating by binary fission. Electron
micrographs of Golgi from Oedogonium
cardiacum |a). Associated tER is shown
(arrows). Golgi from Tetraselmis striata (b)
are also shown. The stacks are apparently
splitting from cis to trans, or trans to cis
respectively®!2. Figures adapted from

refs 5 and 12, @ permission from Csiro
publishing and the Company of Biologists,
respectively.




a Disintegration and reassembly

De novo formation

Figure 2 Golgi replication schemes in different species. a, Breakdown and reassembly of
the Golgi {red), as seen in many animal cells. b, Fission of the Golgi stack and segrega-
tion of each half. This mechanism is seen in many algae and protozoa. The starting
number of stacks per cell can be one, two or more. In higher plants, the stacks also
remain intact throughout the cell cycle and double in number, but it is not clear if they
undergo fission or appear de novo’. ¢, De novo formation of a new Golgi stack (yellow)
at a distance from the existing stacks as described in Pichia.
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