Az () ween 10 e (g

[ | A Gy w1 e [ ot G e ] s P s [ v i sy S e [ — =t

REQUEST FOR BIDS:

No Reasonable Offer Refused!!!

Cryofixation System &
Molecular Distillation Systems

Interested parties are invited to submit offers to purchase
the following NEW systems:

LiteCell CF 100 Cryofixation System. Based on the

* technique of metal mirror cryofixation, the CF100 operates by

rapidly applying a tissu¢ sample to the mirror-finished
surfacc of a gold bonded, pure copper block, cooled by
continuous liquid nitrogen flow. All parameters of the

- system. including sample holder design, plunger delivery,
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| cryofixed sample in a dynamic manner.

cryogenic chamber conditions, and efficiency of thermal sink
have been optimized to produce quality cryofixation. A
programmable microprocessor directs each parameter to its
optimum value, so that same quality is reproduced for each
sample. Original list price: $27,500.

LifeCell MDD-C Molecular Distillation Dryer. The
molecular distillation dryer allows cryolixed samples to be
heated at a calculated rate which, in conjunction with the
ultra-high vacuum and efficient condensing surfaces dries the
Once dried, the

U

u

samples can be stabilized with a vapor fixative and then |

infiltrated with a resin. Original list price: $87.450.

These new items are available without manufacturer’s

warranty. Philips reserves the right to reject any or all
bids.
12:00 noon on August 15, 1994.
information or brochures contact:

For additional

Philips Electronic Instruments Co.
Electron Optics Marketing
85 McKee Drive
Mahwah, NJ 07430

Tel.: (201)529-6165
Fax: (201)529-2252

FREE

Electro Magnetie Field

GAUSSMETER

with purchase of four scintillators
(Retail only)

Meter also for sale at $59.95 each
Magnetic Fields affect SEM’s, TEM’s & your health

M.E. TAYLOR ENGINEERING INC.
21604 Gentry Lane - Brookeville, MD 20833
Tel.: (301)774-6246 - Fax: (301)774-6711

Bids are due in writing to the address below by -

_—

MICROSCOPES AREN’T JUST FOR

MICROSCOPISTS, ANYMORE!
Stephen W. Carmichael," Mayo Clinic

Histerically, microscopes have been used to gather morphologic data.
We have called people who use these instruments microscopists, and it is
implied that microscopists are morphologists. As was pointed out in the
April/May issue of this newsletter, useful information about a specimen is
also gained from temporal analysis. Further, it has been appreciated that the
new family of scanning probe microscopes can be used fo gather additional
types of information so that these instruments have the potential to be useful
beyond the dreams of a conventional microscopist. As we will discuss in this
article, the future is here for one such application.

The atomic force microscope (AFM) takes advantage of the leverage
afforded by the deflection of a laser beam bounced off a cantilevered stylus
that is scanned over the surface of a specimen. As the stylus is deflected
by a small change in the topography of the surface, the light beam begins to
be deflected away from a photodetector. Piezoelectric devices in the arm
suspending the cantilever correct the position of the stylus so that the light
beam remains on the photodetector. A computer can then use the amount
of “correction” utilized fo reconstruct a map of the scanned surface with
incredible resolution.

But what of the forces of atfraction or repulsion between the stylus and
the surface? Can these forces be measured? Could this be useful informa-
tion? Can this be utilized to quantitate binding forces between biclogic
molecules? No doubt these questions have been asked by several
“microscopists” using the AFM, but Emst-Ludwig Florin, Vincent Moy, and
Hermann Gaub appear to be the first to directly measure the forces binding
two protein molecules.” They coated a conventional silicon nitride stylus with
bovine serum albumin, attached biotin, and covered the biotin with avidin.
The functionalized tip was then advanced to an agarose bead that had been
covered with biotin. As the tip made contact with the bead, the cantilever
was deflected. The stylus was then refracted from the bead and a deflection
in the opposite direction (this was caused by the atfraction between the biotin
and avidin) was detected until the bonds between the molecules were dis-
rupted and the cantilever sprang back to the neufral position. This deflection
could be directly converted to force because the spring constant of the can-
tilever was known. Florin ef al. presented convincing evidence that the force
required to separate a single biotin molecule from avidin is 160 + 20 pi-
conewtons (pico = 10"2). This is an impressive feat that apparently consti-
tutes a novel application of the AFM.

Florin et al. go on to suggest that with modifications this technigue may
be used to directly measure ligand-receptor forces on the surface of a living
cell. This would be remarkable, indeed! There are clearly some major prob-
lems to be overcome before this would be possible. A comparison of binding
constants suggests that the forces involved in drug-receptor and antigen-
antibody interactions are about three orders of magnitude lower than the
biotin-avidin binding measured in this study. Difficulties created by the
“springy” surface of a cell and noise imposed by thermal fluctuations
(Brownian motion) are not frivial. Another method that may better measure
such small forces in a living system may come from a related application of
“optical-force microscopy.” As demonstrated by Lucien Ghislain and Watt
Webb,” the spring constant of an optical-force transducer is comparable to
the mechanical cantilever of the AFM. It is probably just a matter of time
before "microscopists” are clever enough to exploit this feature to directly
measure forces between molecules.

It is evident that microscopes are moving out of their fraditional
roles of depicting morphology. The ability to directly measure biclogic forces
has been added to the armamentarium of the modern microscopist. M

1 The author gratefully acknowledges the help of Vincent Moy, Technical Univer-
sity of Munich , and David Clapham, Mayo Clinic, and the members of his laboratory
2 Florin, E-L., V.T. Moy, and HE Gaub, Adhesion forces between individual
ligand-receptor pairs, Science 264:415-417, 1984,

3. Ghislain, LP. and W.W.Webb, Scanning-force microscope based on an optical
trap, Optics Letters 18.1678-1680, 1993
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RADCO
SALES
Dick Daniel
Wyckoff, New Jersey
Tel: {201)847-8845
CT ME MA NHRI
VT NY PA NJ

WESTPORT
INSTRUMENT CO
Don Becker
Los Altos, CA
Tel: (415)941-6595
No. California

ALLEN SALES
ASSOCIATES
Sam Sorci
Scottsdale, AZ
Tel: {602)443-1820
Arizona, New Mexico

1259 North Church Street, Moorestown, NJ 08057
Tel: (GU})MBB-DIDU - Fax: (609)439-9111

RADCO SCIENTIFIC
SALES INSTRUMENTS
Rick Daniel Harvey Merrill
Stephens City, VA Atlanta, GA
TEI: (703)869-1822 tEL: (404)237-7106
DE MD VA DC NC SC TN KY GA
AL MS
STAVAC NORD
ASSOCIATES SCIENTIFIC
Dave Stapleton Paul Norlander
Wexford, PA Mission Viejo, CA
Tel: {412)934-3288 Tel: (714)582-3647
Western PA So. California
West Virginia Nevada

¢ COAST TO COAST ¢
A Network of DVI Representatives Are Ready To

Assist You With Solutions For Your Application
And Configuration Requiremenis

Denton Vacuum, Inc.

WESTERN
ANALYTICAL
Jim Viets
Golden, CO
Tel: (303)278-8346
CO ID MT UT WY

INTEGRATED
MICROSYSTEMS
Steve Miller
Park Ridge, IL
Tel: (708)698-4210
MI OH MO IL KS IN NB
ND SD MN WI IA HI

CANBERRA
PACKARD, LTD.
Robert Snell
Mississauga, Ontario
Tel: (800)387-8559
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SEM SPUTTERCOATERS e CARBON EVAPORATORS
HIGH RESOLUTION CHROMIUM COATERS

He iy my own Lght microscobe
v And yow my friend I dearly hobe
a. Wl come o meet that friend of mine
' And spend the pleasant hours of thne
. To seethe wonders I have seen
b of pond and flowers and insect wing:

Sterling Newberry
(righty reserved,)

My Microscope, Snoop

= I have a friend able to see
- Objects nuch too gmall for me <
And though his eyes; he lets me peak '
AT Ty wonders whichv I seek
To see ay i I could gor
Inte that tiny world below.
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