
TYPING BLOOD CELLS, ONE AT A TIME
Stephen W. Carmichael1 Mayo Clinic

We are all familiar with the 4 groups of human blood types;
0 , A, B, and AB. Each group is characterized by specific mole-
cules on the surface of the red blood cells (RBCs). Recently,
Michel Grandbois, Wolfgang Dettmann, Martin Benoit, and
Hermann Gaub have modified the atomic force microscope
(AFM) to use the different affinities of these molecules to pro-
duce an image.2

A key step was to specifically functionalize the scanning
probe tip of the AFM. What this means is to covalently attach
an active molecule to the tip. The active molecule they used
was a Iectin derived from the snail Helix pomatia (this is the
same snail valued by the French as escargot). This Iectin binds
specifically to molecules found on the surface of RBCs in blood
group A (N-acetylgalactosamine-terminated glycolipids), but
these molecules are not found in blood group O. But if the
Iectin was bound directly to the AFM tip, nonspecific adsorption
to the specimens would occur. Grandbois et al. avoided this by
tethering the Iectin to the AFM tip with an amylose polymer that
allowed the discrimination of specific unbinding events.

The specimen was a monolayer of RBCs from the A and 0
blood group. The concept was to sample the specimen with the
functionalized tip so that a specific binding/unbinding event pro-
duced a bright pixel, and the lack of an event produced a dark
pixel. The binding/unbinding event produced a force curve that
yielded additional information. The first part of the curve corre-
spond to the contact of the tip with the cell surface. At that point
specific recognition between the tip and the cell surface occur
but no adhesion signal is recorded. As the tip was subsequently
withdrawn, the cantilever that the tip was mounted on deflected,
producing the adhesion signal observed in the force curve. Af-
ter it was withdrawn a certain distance, the bond between the
Iectin and the molecule would rupture, and the cantilever would
spring back to its equilibrium position.

However, Grandbois et al. were concerned that the unbind-

ing event was actually what they were observing. The problem
was the molecule on the A cells was a sugar-coated lipid, that
was not firmly anchored in the surface membrane. Imagine that
your hand was coated (functionalized) with a substance that stuck
only to carrot tops; not turnips or beets, or anything else. As you
tapped your hand over the ground in your garden, you could feel
that sometimes it would stick to a carrot top. As you raised your
hand, you could feel a force that would cease by the time your
hand was a foot or so off the ground. Did the coating on your
hand release the carrot top, or did you pull the carrot out of the
ground? Likewise, the lipid molecule could have been pulled from
the surface relatively easily. Grandbois et al. concluded that if
this problem occurs in the experiment, it may well be avoided by
the high off-rate of the lectin-sugar pair during the acquisition time
of one picture, meaning that the dynamics of the experiment indi-
cate this is a non-destructive detection of the specific molecule on
A cells.

Of course this demonstration of affinity imaging with the AFM
was not meant to type RBCs. In fact, Grandbois et al. used con-
ventional fluorescence microscopy to show a labeled Iectin bind-
ing to A cells, and not 0 cells, with much better resolution than by
affinity imaging. However, they also pointed out that the binding
of the labeled Iectin to the A cells was a destructive process since
the Iectin remained on the RBCs, altering the surface. In contrast,
the functionalized AFM tip moved on, leaving the surface in its
original condition.

Imaging with the AFM based on affinity, as demonstrated by
Grandbois et al., has the potential to become a valuable tool.
Specific surface molecules may be imaged as they are expressed
on cells under different conditions and at different stages of devel-
opment.

1 The author gratefully acknowledges Dr. Michel Grandbois for
reviewing this article,
2 Grandbois, M., W. Dettman, M. Benoit, and H.E. Gaub, Affinity
imaging of red blood cells using an atomic force microscope, J.
Histochem. Cytochem. 48:719-724, 2000.
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Need The RIGHT TOOL For
Your Microanalysis Application?

The only true microanalysis tools providing
unmatched seamless micrographic imaging
and elemental analysis capabilities from a
single-source.

Are you still looking for the right combination of instruments to simplify
your microanalysis without the hassles of multiple interfaces and proprietary

I support?
The solution is the MT (Microanalysis Tool)
from ASPEX™ Instruments. Simplicity of
design gives this tool synergistic power
to perform micrographic imaging and
analysis like no traditional combination of
equipment can.

Both the AMT and MT
can be customized to
meet specific applicatio
requirements.

The AMT (Automated Microanalysis Tool) fully
realizes the seamless capabilities of the MT,
increasing efficiency and allowing automated
processing for specific applications such as Gun
Shot Residue, Metal Inclusion, Wear Debris,
Contamination Analysis and many others.

S P
I M S T R U M E N T.-.S

COMPLETE P L 1 N E

Automated
Microanalysis Tool

The Complete
Miaoanalysis Package

Microanalysis Scanning Electron Energy Dispersive
Tool Microscope X-Ray System

Tfie Hands-on User-parity System for A Powerful Elemental
Microanalysis Package General Purpose Microscopy Analysis Too!

The HUT and ANIT are the industry's only
true microanalysis tools, allowing users to
focus on performing microanalysis rather than
dealing with system functionality and
integration issues.

ASPEX INSTRUMENTS
515 Pleasant Valley Road, Trafford, PA 15085 USA
Phone 724.744.0100
Fax 724.744.0506

Visit our Website: ASPEXLLC.com

© 2000 ASPEX™' LLC
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PRESS RELEASE
On August 14, 2000, RJ iee Instruments Limited com-

pleted it's metamorphosis to become ASPEX™, LLC. The
Company will also utilize the trade name ASPEX™ Instru-
ments.

With the development of the only true Microanalysis
Tools, the company has positioned itself as an industry leader
in the desing, manufacture and service of highly productive,
cost-effective automated tools for material characterization.
To enhance their new identity and complete the metamorpho-
sis, the company has become ASPEX™ Instruments.

As the catalyst for this change, these new Microanalysis
Tools provide unmatched automated micrographic imaging
and elemental analysis capabilities. This has allowed ASPEX
to develop application specific tools for a variety of micro-
analysis applications such as Gun Shot Residue, Metal Inclu-
sions, Wear Debris, and Natural Fibers, as well as many oth-
ers.

For further information, contact:
Michael McCarthy
Tel.: (724)744-0100
Fax: (724)744-0506

Analytical Laboratory Managers Association (ALMA)
www.labmanagers.com

ALMA is an association of analytical lab managers from in-
dustry, academic and government labs which focuses on
management issues. Its principal activity is an annual meeting
(normally in October) which focuses on a specific manage-
ment issue. ALMA also supports education and training re-
lated to lab management and sponsors the publication of
Managing The Modern Laboratory, a journal which publishes
reviewed articles related to lab management.

Keith Darlington, Atofina Chemicals
kdarlington@ato.com

SURPLUS EQUIPMENT BOUGHT AND SOLD
http://www.msa.microscopy.eom/S u rpl us Equi pment/

Surpluslistings.html
As sponsored by the Microscopy Society of America,

Nestor Zaluzec announces the above web site to assist in the
purchase and sale of used and surplus equipment.

The site is open to all individuals, organizations and ven-
dors for the posting of electronic advertisement to dispose of
surplus equipment—NOT new equipment.

He will review all postings to the site to make sure they
are not junk/spam/bogus postings but will not be review for
accuracy.

And while this service is at no charge, Dr. Zaluzec men-
tions that if one is able to dispose of surplus equipment at
more than shipping costs, he/she might consider an appropri-
ate contribution to MSA to help defray web operating costs.

However, if one is giving away equipment for at most
nominal shipping costs, he/she is welcome to use the Micros-
copy Listserver—as it was created with that spirit in mind.

Lastly, this web site is not intended to replace the Vendor
News Forum, which has been running for over a year at:

www.msa.microscopy.com/News/NewsListings.html

* Mike Coy has joined the JEOL USA Peabody SEM Appli-
catons Group. He previously managed both the Texas A&M
and Northwestern University SEM laboratories.

* The Nineteenth Annual Symposium on Advances in
Microscopy will be held on 13-15 October 2000 at the Coast-
line Convention Center in Wilmington NC. As sponsored by the
North Carolina Society for Microscopy and Microbeam Analysis
(NCDMMA), the symposium has been planned with a theme of
"Molecules, Cells & Microchips." Continuing with the tradition
of the symposium, the guest lecturers are composed of both
nationally and internationally distinguished scientists. The
meeting has several purposes, not the least of which is to draw
attention of the scientific community to emerging developments
in the practical and basic research aspects of exciting new
fields, and to bring people together from diverse disciplines to
discuss how innovative techniques will be relevant to the future
direction of microscopy and microprobe analysis. In particular
this year, special emphasis will be placed on how recent ad-
vances in electron, optical and probe microscopies have re-
sulted in new knowledge that has benefited microscopy in gen-
eral and are having a significant impact in the biological and
physical sciences. The symposium also offers an opportunity
for interested participants including students to submit ab-
stracts of related studies for poster display.

Three special workshops/tutorials will be offered to partici-
pants in the Symposium: (a) Immuno/Microwave EM Tech-
niques, (b) Atomic Force Microscopy and © Digital imaging
Methods. These are practical, introductory workshops/tutorials
and no previous experience or knowledge is necessary.

For further information, contact Betty Gooch: Tel.: (919)
286-0411, eMail: b.gooch@cellbio.duke.edu

FRONT COVER IMAGE
First Prize

| Just For Fun Micrograph Contest |

I The mountainous backdrop is retina! tissue. Lower •

caves are lung tissue. A beetle's head merged into the fuzzy '

I critter standing left of center. The flying creatures looking •
back at the waterfall are trichomonads; as are the red '

• {bottom right) and blue (bottom left) inhabitants of the lower •
' caves. The dragon (lower left) is a dolphin embryo. The '
• green head and neck emerging from the center cave is a red •
' snapper embryo. The brown thing with spikes in the next '
I cave is part of a fly's mouth. j]

With the exception of the flying trichomonads' wings and
I the waterfalls, every element of this pixelscape began as a I

SEM micrograph.
: Digital manipulation and image creation by Adrian Hoff, 1

University of South Alabama Department of Pathology.
Original micrographs by J.A. King, F. McDonald, A. |

Sayed, J.D. Shardo and A. Woodward, University of South
| Alabama Departments of Pathology and Biology. I;
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The Eastern Analytical
Symposium would
like to announce...
the presentation of sessions specifically devoted to the needs

of Pharmaceutical Analytical Chemists at the 2000 EAS, These

sessions will take place during our annual meeting to be held

October 29 - November 3,2000 at the Atlantic City

Convention Center in Atlantic City, New Jersey, Program

highlights will include, but will not be limited to sessions on the

following topics:

«Thermal Analysis for Polymorph Characterization

• Solids Characterization

• Methods Transfer
1 Pharmaceutical Near-IR

• Dissolution

• Methods Validation

• HPLC of Pharmaceuticals

Laboratory Investigations

• Pre-Approval Inspections

In addition, the roster of invited and contributed papers will be

well complemented by both Short Course and Workshop

presentations targeted at the attendees interested in more

in-depth exposure to each of the above noted topics.

This program, combined with the new central location of

Atlantic City, New Jersey, provides the Pharmaceutical

Analytical Chemist with the right technical program in the right

location for either picking up a new skill or sharpening

existing ones.

This year, as always, EAS will continue to offer sessions, short

courses, and workshops geared to the interests of all Analytical

Chemists, spanning the range from microscopy to NMR,

miniaturization, and separations based on chip technology.

P.O. Box 633
Montchanin, DE19710-0633

For more information visit our
EAS web site:

http://vuwvu.eas.org

email: easinlo@aol.com

EAS Hotline: 1-610-485-4633

EAS Faxline: 1-610-485-8467
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/ October 2 '00: TEM Short Course (American Vacuum Society)
Boston, MA, www.vacuum.org

• October 3/5 '00: SEH Applications Course Protrain/ANUEMU),
Canberra, Australia: http://online.anu.edu.au/EMU/0Ochapman.htm

• October 8/13 '00: 3rd World Congress on Cellular and
Molecular Biology, Jena, Germany, www.uni-jena.de/wccmb

• 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

• October 13/15 '00: Advances in Microscopy Symposium
Wilmington, NC, http://152.3167.174/NCAnnSymp2000.html

• October 16/20 '00: FLUORESCENCE 2000-Advanced Courses
of Fluorescence Microscopy and Confocal Microscopy. Lake of
Garda, Italy. Dr, Annalisa Imberti: +390270646234, http://users.unimi.it/
~fl2000/

/ October 16/20 '00: Trends in Nanotechnology 2000 Toledo,
Spain, www.cientifica.com

• October 17/19 '00: Fundamentals of Asbestos Analysis by
Transmission Electron Microscopy (MVA, Inc.} Norcross GA: (770)
662-8509

• November 2/3 '00: EM At The Frontier (Naval Research
Laboratory) Stennis Space Center, MS, matthew_huIbert@hotmail.com

•f November 6 '00: Chemical and Physical Nanotechnology
Workshop (National Nanofabrication Users Network) Howard Univ,
Washington, DC. www.cnf.comell.edu/MNUNnovWorkshop.html

•/ November 12/16 '00: International Symposium for Testing and
Failure Analysts, http://www.edfas.org/istfa

• November 13/17 '00, 8th Conference on Frontiers of Electron
Microscopy in Materials Science (National Research Institute- for
Metals) Matsue, Japan, www.nrim.go.jp/femms2000

/ November 13/17 '00: Particle Isolation, Manipulation and
Mounting for Additional Analysis (McCrone Research Institute)
Chicago, IL, Nancy Daerr, (312)8427100, ndaerr@mcri.org

• November 19/23 '00: First International Conference on Ad-
vanced Materials Processing Rotorua, New Zealand. Prof. Nigel
Sammes: n.sammes@walkato,ac,nz

• November 27/December '00: Scanning Electron Microscopy
(McCrone Research Institute) Chicago, IL, Nancy Daerr, (312)842-7100,
ndaerr@mcri.org

/ December 9/13 '00:40th Annual Meeting American Society for
Cell Biology San Francisco, CA. www.ascb.org/ascb

This is yourfinai opportunity
to win the digital camera

Find Out How at

www.small-world.net

FilmAce
Your Source For All
Polaroid Products

Type 53 $379.00
(Bulk 200/case)

Type 55 $371.00
(Bulk 200/case)

Type 72PP«O $363.00
(Bulk 200/case)

Type 667 $421.00
(25 Twin Packs)

*Plus Shipping & Handling
Volume discounts available.

Order on the web or email us for a written quote.

Web: www.filmace.com
Customer Service: 888 906-4200

Fax: 888 749-5557
Email: service@fiimace.com

We accept MC/Visa and can establish credit accounts.

Digital Pulse Processing Electronics
High-Resolution Light-Element Si(Li) Detectors

High-Resolution Digital Imaging
Accurate and Fast Quantitative Analysis

Position-Indexed Spectroscopy
Automatic and Customized Particle/Feature Analysis

Free Software Updates
Excellent Technical Support

Best Price/Performance Ratio in the Industt

Did we miss something?
IXRF 4 SYSTEMS

IXRF Systems, Inc.
15715 Brookford Drive
Houston, TX 77059

Tel: (281) 286-6485 Fax: (281) 286-2660
http://www.ixrfsystems.com
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