MOVING VESICLES FROM THE GOLGI
Stephen W. Carmichael,” Mayo Clinic

We know that material within a cell is "packaged" within the Golgi
apparatus. These “packages” (vesicles) bud off from the frans face of the
Golgi and proceed to their destination. Just what drives this budding off
process is closer to being understoed, thanks to a recent report by Steven
Jones, Kathryn Howell, John Henley, Hong Cao, and Mark McNiven.* They
presented morphologic and biochemical evidence that dynamin plays a role
in this process.

The dynamins are a family of 100-kD guanosine friphosphatases that
are thought to be involved in the budding off of vesicles from the plasma
membrane during endocytosis. Whereas some forms of dynamin are
resfricted to specific cells, such as neurons, the form known as dynamin [I
(Dyn2) is present in all tissues, including epithelium. Jones ef al. linked
Dyn2 to green fluorescent protein (GFP) and expressed it in cultured
epithelial cells from the liver. Living and fixed cells were examined with an
epiflucrescence microscope or a confocal laser scanning microscope. In
parallel, cells in which the Dyn2-GFP had not been expressed were
examined by immunohistochemical techniques for a conserved region of
dynamin. In both studies, a prominent punctate staining was seen at the
plasma membrane, which was expected from earlier studies, and in the
Golgi region, suggesting that Dyn2 is localized to vesicles at both the
plasma membrane and the Golgi complex. _

In a follow-up study, cells expressing the Dyn2-GFP were labeled with
antibodies to either clathrin or TGN38, an antigen associated with the trans
face of the Golgi. Clathrin, which is known to decorate the outside of
vesicles budding from the plasma membrane and nascent vesicles budding
from the Golgi, was shown to have essentially the same disfribution as the
Dyn2-GFP. The Dyn2-GFP and TGN38 appeared to be co-localized in the
central portion of the cell near the Golgi, but not peripherally near the
plasma membrane.

Complementary biochemical studies were done to support these morpho-
logic findings. A highly enriched rat liver Golgi fraction was used to measure the
binding of dynamin under three conditions, but cytosol was present in all: in the
absence of adenosine friphosphate (ATP), with added ATP, and with an ATP
regeneration system either with or without guanosine 5'-O-(2-
thiodiphosphate)(GTP-y-S). When dynamin was incubated with just the cytosol,
very little binding was found associated with the Golgi fraction. Adding the ATP
or the ATP regenerating system caused a three-fold increase in dynamin
binding, and the addition of GTP-y-S increased the binding ten-fold. This
supported the morphologic evidence that dynamin is associated with the Golgi
and further demonstrated that this association is energy-dependent.

Another biochemical study showed that antibodies to dynamin inhibited
the formation of vesicles in a cell-free assay rich in frans-Golgi network, and
confrol antibodies did not. |n additional studies, the assay was performed with
cytosol immuno-depleted of dynamin and the formation of exacytotic and
clathrin-coated vesicles was totally inhibited. Re-addition of dynamin restored
the budding activity of both types of vesicles in a dose-dependent fashion.
Adding dynamin without the depleted cytosol did not restore budding activity,
indicating that there are other factors in the cytosol, in addition to dynamin, that
are required for budding.

These morphologic and biochemical studies clearly suggest that dynamin
play a role in moving vesicles from the Golgi complex. Although this role is not
yet precisely defined, Jones ef al. speculated that dynamin may snip the
vesicles from the frans face of the Golgi.

1 The author gratefully acknowledges Dr. Mark McNiven for reviewing this
article.
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dynamin in the formation of transport vesicles from the frans-Golgi network,
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This micrograph was taken by a group of fourth grade students from Punahou School in Honolulu in May of 1995. They were
participating in the school’s Spring Fling, an event where parents may volunteer to give a week-long class in any subject, craft, or
sport. This workshop, entitled “Snoop with a Loupe”, given by Tina Carvalho at the Biological EM Facility at the University of
Hawaii, was based on ideas from The Private Eye Project. This program, developed by Kerry Reuf and David Melody, is designed
to foster creative thinking in science, art, and writing. Students use a jeweler’s loupe to explore the things around them and then
to ask “What else does it remind me of? What else does it look like?” They were asked to make a list of analogies, which could then
become Bones-for-a-Poem or stimulate ideas for a story or drawing. Creativity in writers, poets, scientists and artists often comes
from a heightened awareness of the things around them, and we hoped that by introducing our eight Spring Fling students to a
change of scale and a new perspective we could lead them to find some of the wonder and drama of the world. The week culminated
in a visit to the EM Facility where they looked at some of their favorite specimens in the SEM and at forming crystals in the light
microscope (but mostly they wanted to play with the liquid nitrogen!).

MICROSCOPY TODAY

A monthly newsletter dedicated to-the unique interesty in microscopy and mailed to-some 8,000
microscopisty worldwide - at no-cost inthe U.S. and with o modest international charge:
PO Box 620122, Middleton, W1 53562 - Tel.: (608)836-1970 - Fax: (608)836-1969 - eMail: MicroToday@aol.com
http://www.microscopy-today.com
Copyright in 1997 by Today Enterprises. All rights reserved.
Don Grimes, Editor

1
W
[

ssaud As1anun sbpruquie) Ag auljuo paystiand z1£9900056261L55LS/£1L0L°0L/Bio 10p//:sd1ny


https://doi.org/10.1017/S1551929500066712

Topcon Opti—SEM“3OO @

A Unique Scanning Electron Microscope Built-in l]]]til'.‘:ﬂl Targeting Micmscnpe Cuts LBﬂgfhv

Search Tmes

With BUilt"in Optical Targeting MiCI’OSCOpe > Reglon of interest located qumkl) ) easﬂy

» Optical cross hair referenced to electron beam
position
» Broad field of view and true color images

FOI' Faster Ta.rgeting, Highest PI‘OdllCtiVity » Optical image can be stored and printed

Easmst To-Use SEM. No Expenence Necessary

> Familiar Windows GUL requires little training
» Compatible with office environment

> Precise “Auto” functions reduce time-consuming
manual operations

> Design of individual controls reduces screen clutter

ssaud Aussanun abpuquied Ag auljuo paysiiand 712990005626 155LS/ZL0L 01/610°10p//:sdny

» Automatic camera eliminates photography hassles

Convenient, Flexible Imaging - Digital, Video
or Fularnld

> Image ameragmg for clean crlsp 1mages
> Digital images stored in standard BMP or TIF format

» Video images output to video printer, VCR, external
muonitor or any other standard NTSC device

Optical Image SEM Image

» Digital and video images can be recalled and
outputted

Excellem Low Vacuum Capahllm,'
> Better resolution and bright, clear i lmage from
Series V Robinson Backscattered Electron Detector

> Fast, automatic adjustment controlled from
computer

Stand-Alone Computer Hardware Reduces Cost,
Ellmlnates Dbsu]escence

> C omputer can be upgraded expanded or rep laced at.
any time

» Maintenance can be performed locally and
economically

Avallable in 3 Mudels

> Optl SEM 300LV (Lcm \zacuum)
» Opti-SEM 300
P SM-300

F.O? more in.formation, call 1-800-538-685_0, " Topcon

visit our web site www.topcon.com, or write:
Topcon Technologies, Inc., 37 West Century Road, e e
Paramus, New Jersey 07652 INCORPORATED

Our Focus is Clear...To Provide the Best Value in SEMs Today



https://doi.org/10.1017/S1551929500066712

