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The new Quanta™ FEG takes the advantage of Any
Sample, All Data™ in situ imaging to a new level,
delivering the ultimate in analytical performance. The
latest addition to the field-proven Quanta family,
Quanta FEG delivers the versatility inherent in the
Quanta SEM platform in a more powerful package

with improved imaging, stability, and functionality.

Gain the flexibility of conducting low-vac, ESEM™,
and high-vac investigations on the same tool, all with
the high resolution of a powerful FEG system, and
without having to prepare your samples. Quanta sys-
tems allow h)}drated samples to be introduced into
the chamber while maintaining 100 percent relative

humidity during pump down.

The Quanta FEG's benefits also include: seamless
“point and click” transition between imaging modes;
superior low-vacuum, low kV imaging; beam stability
superior to cold FEG or tungsten; simultaneous SE
and BE imaging in low-vac mode; a large sample
stage with 150 x 150 mm travel, enabling sample
weights up to 3 kg; STEM, WDS, EBSP and EDS; and

the ability to save live action .avi files.

Failure Analysis
Drug Development
In-situ Dynamics
Material Science
Structural Research

Compare the new Quanta FEG to other systems and
discover how powerful performance and extreme

productivity can deliver enhanced value to your lab.

- www.feicompany.com

sales@feico.com
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Membrane Leftovers after Fusion of

Vacuoles
By Stephen Carmichael and Mark McNiven
Mayo Clinic’
In a clever application of time-lapse fluorescence microscopy,
Li Wang, Scott Seeley, William Wickner, and Alexey Merz looked
to see if there was membrane left over after vacuoles fused within
a cell.2 Specifically, it is not known what happens when two
vacuoles come together (this is referred to as "docking”) and join
A Tethering B Docking together as one larger

vacuole (“fusion”). For
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reference, the surfaces
vores the of the vacuoles where
- they have joined is the
T “boundary” membrane,
the membranes on
the outside are the

Muitiple pores
“outside” membranes,
and the circular junction
of the boundary and
outside membranes is
the “vertex.” A popular
theory has a fusion pore
opening somewhere
near the center of the
boundary membrane,
expanding radially to
the vertices. When this
process is complete,
there is one larger vacuole with no residual membrane; the boundary
membrane has become incorporated into the outside membrane of
the new vacuole. But, as pointed out by Wang et al., there have been
several observations over the years showing pieces of membranes
floating within vacuoles. Could there be another mechanism that
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would show that this extra membrane was a result of a different
fusion process?

Wang et al. looked for fusion pores by loading isolated vacuoles
with a fluorescent dye and fusing them with unloaded vacuoles.
By using specific inhibitors to block all steps after tethering, no
fluorescent dye was transferred between vacuoles, and their size
did not change, as you might expect if fusion was not allowed to
occur. When inhibitors of fusion downsiream from docking were
used, no exchange of the dye was seen either. This led to the
conclusion that although small or transient fusion pores may form
during docking, they do not lead to the final fusion event.

Many proteins are known to mediate the docking and fusion
events. Wang ef al. labeled several of these proteins, and certain
lipids within the membranes, and demonstrated that the molecules
they labeled were functionally intact. They then looked at the ratio
of the fluorescent signals to elucidate the relationship between
proteins and lipids in the membranes at the site of fusion. After
establishing the utility of this assay, they demonstrated that the
accumulation of the fusion proteins at the junction vertices is a
regulated and selective process. This accumulation was shown {o
lie on the authentic fusion pathway.

Most interestingly, Wang ef al. demonstrated that the boundary
membrane is released from the vertices, apparently to become
incorporated into the resultant vacuole. It is not known what
happens to this internalized membrane, but it clearly demonstrates
that fusion of these cytoplasmic compartments is the result of events
that occur at the vertex of docked vacuoles, rather than a fusion
pore event. It will be interesting to see if this fusion mechanism
occurs wherever compartments fuse within the cell.

References

1. The authors thank Professor William Wickner for reviewing this article.
2. Wang, L., E.S. Seeley, W. Wickner, and A.J. Merz, Vacuole fusion at
a ring of vertex docking sites leaves membrane fragments within the

organelle, Cell 108:357-369, 2002.

INDEX OF ARTICLES

Membrane Leftovers after Fusion of Vacuoles..........cccccemmnrercnniinn 3
Stephen W. Carmichael, Mayo Clinic

Inspecting Surfaces With a Sharp Stick: Scannmg Probe

Microscopy — Past, Present, and Future ........cccccccoiviviiicerrcccnnnnnn®
Paul West, Pacific Nanotechnofogy, Inc.
The Life and Death of a Tungsten Hairpin Filament.................... 10

Steve Chapman, Protrain
Photoshop Tutorials: Selecting ROIs from Brightfield Images..16
Jerry Sedgewick, University of Minnesota

TEM Sample Preparation Using Focused lon Beam -
Capabilities And LimitS......ccccvvineerrmreemniiniesmsnseeemnsssssmsses s 22
H.J. Engelmann, B. Volkmann, Y. Ritz, H. Saage, H. Stegmann,

Q. de Robillard, E. Zschech; AMD Saxony

Beyond the Hype - Is 2-Photon Microscopy Right for You?......26
Jason Kirk, University of Connecticut

Creating Multimedia Teaching and Training Tools ...........ccccvn. 30
Steven B. Barlow, San Diego State University

Another Way to Implement Diffraction Contrast in SEM ............ 36
Xiaodong Tao and Alwyn Eades, Lehigh University

Tardigrades and MIiCrOSCOPES.....cccccccerrriracmrisnerisnrsssnnssssasissssaseses 39
William R. Miller, Chestnut Hill Colfege

Choosing a Cantilever for In Situ Atomic Force Microscopy.....42

John T. Woodward, National Institute of Standards and
Technology

e (T i (e N W N B e 44

Petrographic Slides Projected in a 35mm Slide Projector .........46
Roy Beavers, Southern Methodist University

Embedding Media Health Hazards And Medical Documentation.......... 46
E. Ann Ellis, Texas A & M University

How to Produce Posters Using PowerPoint........ccccccecririiiiieneen, 48
John J. Bozzofa, Southern fllinois University

NSENOLOS ¢ ivarsivraes i iisnavesavosasannisasasnssbsnsiashosisbas shnss duavsn hvansiiosuscntaron 49

INndex of AdVertiSers ..... .. e ee e 54

Isolated Human Sperm Cells

Sperm flagella were highlighted with a novel polypeptide
conjugated to green fluorescent protein. This polypeptide binds
to a sperm cell surface receptor and may play a role in sperm
motility. Sperm heads were counterstained with the blue, nuclear
dye, Hoechst 33258. Specimen was processed and imaged by
Albert Tousson from the Imaging Facility at the University of
Alabama at Birmingham. This fluorescence micrograph is part of
a study by Dr. Ramaraoc Chodavarapu and Dr. Lawrence DeLucas
and won 11th place in the 2002 Nikon International Small World
Photomicrography contest.
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