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Imagine a raft in a canal between point A and point B. On
that raft Is a visible (fluorescent) cargo. Also, attached to that
raft is a motor that will propel the raft only from A to B
(anterograde transport). When the raft gets to point B, another
motor is attached that can propel the raft, and its cargo, and the
anterograde motor, back to point A (retrograde transport).
Within a cell, the canals are microtubLiles, and a lot is known
about anterograde and retrograde transport in some systems,
but these phenomena have not been directly observed in a liv-
ing, intact animal. Until now, that is. In a pair of very interesting
papers, the laboratory of Jonathan Scholey has shown us con-
vincing micrographs of anterograde2 and retrograde3 transport
in an important animal model.

Using the nematode Caenorhabditis elegans, Scholey's
group introduced chimeric genes encoding a fusion of Green
Fluorescent Protein (GFP) and several specific target proteins.
Using a fluorescence microscope, they could visualize fluoresc-
ing dots that moved within the animal and measured the speed
of the movement. Specifically, they looked at intraflagellar trans-
port (1FT) in cilia of chemosensory cells that function as the
"nose" of this worm. One of the proteins they studied, referred
to as OSM-6, is a component of a macro molecular complex that
is actually called an "IFT raft." Using the fluorescent GFP as a
marker for the location of OSM-6, they could visualize and
quantitate the movement of the IFT raft from the base to the tip
of a cilium. In addition, they linked GFP to a subunit of a mem-
ber of the kinesin family, molecules known to drive anterograde
transport. Interestingly, they found that the raft (OSM-6), and its
motor (the kinesin subunit), traveled at the identical speed of
0.65 urn per second. To bring these movements into macro-
scopic virtual perspective by scaling up from a microtubule with
a diameter of 24 nm to a canal 1 meter wide, the virtual raft is
moving along at about 94 km/hour (about 63 miles per hour).
That's a fast moving raft with a powerful motor!

Concerned that the recording technique could give the
same speed of travel for all proteins measured, Scholey's group
observed the movement a ciliary transmembrane receptor

(referred to as ODR-10) with GFP and measured its speed at 1.59
urn per second (blazing along at 153 mph in our scaled-up sce-
nario). This established that the identical speeds recorded for the
raft and the motor were not an artifact of the recording technique,
but rather they were traveling together.

In the second paper, Signor etal. measured retrograde (from
the tip of the cilium back to the base) transport of the molecules
thought to be components of the IFT raft (called OSM-1 and
OSM-6) and for the kinesin molecule (the anterograde motor that
would accumulate at the tip of the cilium if not transported back).
The speed of this return trip was about 1.1 urn per second (over
100 mph!). But it was known that a different molecular motor
drives retrograde transport. To dissect out this part of the mecha-
nism, Scholey's group worked with a mutant of C. elegans that
lacked a specific molecule of the dynein family (referred to as the
class DHC1b cytoplasmic dynein CHE-3). In the animals lacking
this particular molecule, anterograde transport of the IFT raft was
normal, but retrograde transport was inhibited, implicating this
molecule as the specific molecular motor for retrograde transport
of the raft, along with its cargo, including the anterograde motor.

These papers present a novel biologic assay for intracellular
transport in an intact animal. In addition, they demonstrate the
usefulness of the C. eiegans model for studying transport. Ge-
netic studies have identified 25 genes that are essential for ciliary
function in this animal. Scholey's group have shown that specific
gene products can be tagged (in this case, with GFP), or deleted,
and the role of the gene product on ciliary function demonstrated.
Since cilia (and the structurally similar flagella) are important bio-
logic structures, this paves the way for even more interesting
studies. •

1 The authors gratefully acknowledge Dr. Jonathan Scholey for
reviewing this article.
2 Orozco, J.T., K.P. Wedaman, D. Signor, H. Brown, L. Rose,
and J.M. Scholey, Movement of motor and cargo along cilia, Na-
ture 398:674, 1999.
3 Signor, D., K.P. Wedaman, J.T. Orozco, N.D. Dwyer, C.I. Barg-
mann, L.S, Rose, and J.M. Scholey, Role of class DHC1b dynein
in retrograde transport of IFT motors and [FT raft particles along
cilia, but not dendrites, in chemosensory neurons of living
Caenorhabditis elegans, J. Cell Biol. 147:519-530, 1999. Video
images from this study can be accessed at http://www.mcb.
ucdavis.edu/faculty-labs/scholey/
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Smart

Introducing the
Personal SEM
2000... revolution-
izing microscopy
and microanalysis
for tomorrow
The Personal SEM 2000 will be
the preferred way for microscopy and
microanalysis today and tomorrow. Just as the
Personal Computer revolutionized the computer
industry, the Personal SEM 2000 is
revolutionizing the microscopy and
microanalysis industry. There's a strong
analogy. Versatility to be tailored exactly to
specific industries, but yet affordable; power to
do virtually all the tasks you want; and
highly sophisticated, but easy to use.
Just as the Personal Computer has
become a critical element in business,
so will the Personal SEM 2000.

The Smart
SEM that

makes you
look Smart

Whether you're a seasoned
professional or just starting out,

the Personal SEM 2000 will make
you look smart. Maximum versatility and

power but simple to use. The digital imaging
is unsurpassed.

HIE

The only integral SEM/EDX, No integrating
problems. No discrepancies. And yes,

no servicing hassles. Why? You have
a single source supplier and
guarantee - R J Lee Instruments.

The Personal SEM 2000 ... a strong, versatile, expandable workhorse SEM ...you won't
outgrow its capability. Take a closer look and see how this smart product makes you

look smart. Call 1-8OO-53S-6850 or visit our website www.rjleeinst.com.

R J Lee Instruments Ltd.
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MUI fino/on innncfTine in OIICROJCOPY

© NORAN Instruments, a world leader in microscopy and
analytical instrumentation, annouces that Dr. Jon McCarthy
has been named President. Jon McCarty has been with
NORAN Instruments for 24 years, starting in 1975. His most
recent asssignment with NORAN has been as Vice President,
R&D and Technology. He has been very active in the
microscopy community, including serving as President of the
Microbeam Analysis Society.

© Marine Biological Laboratory Special Topics Courses
have been announced:
-Analytical & Quantitative Light Microscopy: May 4/12, 2000.
-Microinjection Techniques in Cell Biology: May 16/23, 2000.
-Optical Microscopy & Imaging in the Biomedical Sciences:
Oct.11/19, 2000,

For further information, contact Carol Hamel at MBL, tel.:
(508)289-7401, eMail: admissions@mbl.edu

O Electron Microscopy & Microanalysis is a one-day course
that will be held March 12th at PITTCON 2000 in New
Orleans. The course is designed as an introduction to
scanning and transmission electron microscopy and x-ray
microanalysis for industrial analytical chemists. Numerous
examples of the use of electron microscopy in materials
analysis are presented.

For further information call (800)825-3221, visit the
PITTCON 2000 web site (www.pittcon.org) or contact Dr. Mark
German!, MicroMaterials Research, Phone: (630)325-8170,
eMail: mmrinc@wwa.com

Modern Coating Solutions for
Today's EM Sample Prep Needs

Compact modern desktop systems with fast cycle times. Carbon and
sputtering systems for all SEM, FE-SEM and TEM applications.

CRESSINGTON
Cressington Scientific Instruments, Inc.

308 Thomson Park Drive, Cranberry Twp.. PA 1606G
TEL 800-755-1781 / 724-772-0220 FAX 724-772-0219

Website: www.cressington.coni
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JA "Request To Our 'Readers
Just as -we are fortunate to Be a6Ce to increase As

the size of this puBCication, the proBCem of finding \
interesting articCes ancCmateriaCs has also increased. V

I submit that a consideraBCe numBer of our read-
ers couCd he(p—either By direct Cy providing materiaC
or By suggesting that others do so.

The onCy criteria is that the topic must Be of in-
terest to a reasonaBCe numBer of wor&ing micro-
scopists, J\ny Cength woufd&e considered and we *wet-
come images, in co(or or otherwise.

ShouCd you find the puBCvcattim of vaCue, we
wouCdgreatly appreciate your heCp!

- - • T)on (grimes, "Editor

r
FRONT COVER IMAGE

The image is an AFM micrograph of plasmid DNA de-
posited on a mica surface. The image was collected in air
with a Digital Instruments MultiMode AFM. The specimen
was unfixed and the preparation time was about five min-
utes. The image shows both supercoiled and relaxed forms
of the plasmid DNA. This method can be used for ex-
tremely rapid high resolution analysis of a wide variety of
nucleic acid and other biological samples.

Image provided by M. Lynch and E. Henderson, BioForce
I Laboratory, Inc. Ames IA, www.bioforcelab.com

Happy New Year!
We at NORAN Instruments would

like to wish everyone in the
microscopy and anafysis community
a happy and prosperous New
Year.

In the coming year we plan to
make a lot of noise about exciting

innovations and technologies for
x-ray detection, microscopy, and
materials anafysis.

To learn more about our premier
products or locate a dealer near you, call
us today. Or visit our web site at
www.noran.com

KevexSpectrace

NDRAIM
INSTRUMENTS

United States: [608) 831-651 1
The Netherlands: [31) 35 6998888

Germany: [49) 7251 97910

United K ingdom: (44) 1S69 32771 J
Japan: (81) 44 246 6190

KevexSpectrace; (408) 744-1414 (US)
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Please join the excitement in Atlantic City and
make the 2000 Eastern Analytical Symposium
the best ever, by submitting your own paper for
inclusion in the technical program. The
symposium will be held from October 29 to
November 3, 2000, Abstracts of the proposed
papers should be 200 to 250 words. Please
indicate your preference fortln oral J?^%, ,
or poster format to the
committee. /

Send your submission to: "X
P.O. Box 633 {
Montchanin, DE 19710-0633 c
or send E-mail to: :'/jZ
easinfo@aol.com \ : • \ J ^ ;; A> WP"'r$'f

For more information
our EAS web site: http://www.eas.org
use our online submission form.

THE DEADLINE FOR SUBMISSION OF
PRELIMINARY ABSTRACTS IS MARCH 31, 2000.

EAS Hotline 1-302-738-6218 • Faxline: 1-302-738-5275
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cominc cvcriTf
February 3/4 '00: Basic TEM Operation and Analytical Procedures
February 15/17 '00: Fundamentals of Asbestos Analysis by Transmission
Electron Microscopy
May 23/25 '00: Fundamentals of Asbestos Analysis by Transmission Electron
Microscopy
October 17/19 '00: Fundamentals of Asbestos Analysis by Transmission
Electron Microscopy
{MVA, Inc.) Norcrass GA: (770)652-8509

y February 6/11:00:16th Australian Conference on Electron Microscopy
Canberra, Australia, peter.miiier@cmst.csiro.aj, www.anu.edu.au/EMJ/acem

•/ March 12/16 00: High Resolution Electron Microscopy in Materials
Science Symposium (IMS Physical Metallurgy Committee) Nashville, TN, Diane
Albert, Los Almos Natl Lab: (505)665-2266, Fax: (505)667-5263

• / March 12/17'00: Pittsburgh Conference New Orleans, LA, www.pittaon.
org

•/ March 15/17 '00: TEM Specimen Preparation Course. (South Bay
Technology & FEI Company) Univ. of Central Florida, Orlando FL. Lucille
Giannuzzi: lag@maiLucf.edu

/ April 3/4 '00: Microscopy of Composite Materials V (RMS S Oxford
Centre for Advanced Materials and Composites) St. John's College, Oxford, U.K.
444-1865-248768, Fax: +44-1865-791237

/ April 9/14 '00: Light Microscopy For The Biomedical Sciences (LMBS).
(University of North Carolina) Chapel Hill, NC, Dr, Wayne Litaker (919)966-1730

•/ April 11/14: Analytica 2000 Munich Germany, Kaiiman and Associates
(201)652-3938

• April 9/13 '00: FOCUS ON MICROSCOPY 2000 (12th Annual Meeting of
International Conference on Confocai Microscopy). Shjirahama, Japan.
http://lasie.ap.eng.osaka-u.ac.jp/fom

• April 11/13 '00: MICRO 2000 (Royal Microscopical Society) London
www.rms.org.uk

• April 30/May 4 '00; 2000 Annual Workshop on SIMS Lake Tahoe, NE
www.s i msworks hop.org

• May 4/12 '00: Analytical & Quantitative Light Microscopy (Marine
Biological Laboratory) Woods Hole, MA. Carol Hamel: (508)289-7401,
admissions@mbl.edu

/ May 9/12 '00: SCANNING 2000 San Antonio, TX., Mary K. Sullivan: (201)
818-1010, Fax: [201)818-0086, scannirig@fams.ong

• May 11/13 & 15/17 '00: Quantitative Image Analysis (NC State University)
Raleigh, NC. {919)515-2261, www2.ncsu.edu/cpe/

/ May 16/23 '00: Micro injection Techniques in Cell Biology (Marine
Biological Laboratory) Woods Hole, MA. Carol Hamel: [508)289-7401

• May 22/June 2 '00: PASEM 2000 (Univ. of Maryland) College Park, Md.,
TimMaugel: [301)405-6898, tm11@umail.umd.edu

/ June 10/17 '00: Optical Microscopy in the Biological Sciences. (Univ. of
Texas Health Science Ctr) San Antonio, TX. www.ulhscsa.edu/gsbs/csbhome.html

LEHIGH MICROSCOPY SCHOOLS
/ June 12/16 '00: SEM and X-ray Microanalysis
• June 11 '00: Introduction to SEM and EDS
•/ June 19/23 TO: Advanced Scanning Electron Microscopy
•/ June 19/23 '00: Quantitative X-ray Microanalysis
•/ June 19/22 '00: Analytical Electron Microscopy
•/ June 20/23 '00: Atomic Force Microscopy
•/ June 22/24 '00: Thin Specimen Preparation
/ June 19/23 '00: Microdiffraction
/ June 21/23 '00: Cryo SEM

For further information, contact Ms. Sharon Coe at Tel.: (610)758-5133 or
by e Mai I at sharon.coe@lehigh.edu

• 3D MICROSCOPY OF LIVING CELLS
June 19/29 '00:3D Microscopy of Living Cells
July 1/3,'QO: 3D Image Processing

Univ. of British Columbia, Vancouver, BC,
www ,cs,ubc.ca/spider/ladic/course/bulletin,html

/ June 22 00: 16th Annaul Short Course on Molecular
Microspectroscopy Miami University) Oxford, OH, http://www.muohio.edu/
-sommeraj

• / June 23 '00:2nd International Conference on Scanning Probe Microscopy
in Biomaterials Science. Bristol, U.K., Dr. Klaus Jandt: K.jandt@bris.ac.uk

• / June 26/30 '00: 7th Asia-Pacific Conference on Electron Microscopy Singa-
pore. eMail: micngml@nus.edu.sg or medlab2@nus.edu.sg http://www.med.nus.edu.
sg/micsoc/7apem

•/ July 9/14'00:2nd Meeting of the International Union of Microbeam Analysis
Societies. Kailua-Kona, Hawaii, www.microanalysis.org/tumas2000

/ July 9/14 '00.12th European Congress on Electron Microscopy. Bruno,
Czech Republic, http://www.eurem2000.isibrno.cz/regform.html

/ July 27/29 '00: International Kunming Symposium on Microscopy (Chinese
Electron Microscopy Society) Kunming, P.R. China. IKSM Office: IKSM@aphy.iphy.
ac.cn

/ August 13/17 '00: Microscopy & Microanalysis '00: (MSA) Philadelphia, PA.
Annamarie Dowiing / Mary Beth Rebedeau: (708)361-6045, rebgroup@earthlink.net

/ August 22/26 '00: Scanning Probe Microscopy of Polymers. (American
Chemical Society] Washington, D.C. Vladimir V. Tsiikruk: ((515)294-6904

• September 3/8 '00:11th International Congress of Histochemistry York, U,
K., www . med. ic, ac. u k/exte mal/ichc_2000

• October 11/19 '00: Optical Microscopy & Imaging in the Biomedical
Sciences. (Marine Biological Laboratory), Woods Hole, MA. Carol Hamel: (508)289-
7401, admissions@mbl.edu

/ November 19/23 00: First International Conference on Advanced Materials
Processing Rotorua, New Zealand. Prof. Nigel Sammes:
n.sammes@walkat0.ac.n2

Electron Microscopy Technician
The Electron Microscopy Analysis Center (EMAC) at
West Chester University in Pennsylvania has an open-
ing for a full-time Electron Microscopy Technician.

The EMAC is primarily used by geologists, biologists
and chemists. The successful applicant will have a
minimum of a Bachelor's degree and 3 years experi-
ence in the operation and maintenance of transmission
and scanning electron microscopes (including some
service experience), the instrumentation routinely used
in specimen preparation, and proficiency in photo-
graphic and darkroom techniques. The ability to oper-
ate an X-ray fluorescence spectrometer or confocai mi-
croscope is desirable. Responsibilities will include daily
operation and maintenance of the EMAC including
user training. The successful applicant must demon-
strate the necessary organizational, management and
communication skills to efficiently operate the EMAC.
Applicants should submit a cover letter, resume and
three letters of recommendation to:

Department of Human Resources
West Chester University

210 Carter Drive
West Chester, PA 19383

Applications must be received by March 1, 2000. Ap-
plicants must successfully complete interview process
to be considered as a finalist. Women and minorities
are encouraged to apply.

AA/EOE
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