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GENERAL INFORMATION

PURPOSE: The goal of the TSEM Journal is to inform
members of the society and the Journal’s readers of signifi-
cant advances in electron microscopy, research, education,
and technology. Original articles on any aspect of electron
microscopy are invited for publication. Guidelines for sub-
mission of articles are given below. The views expressed in
the articles, editorials and letters represent the opinions of
the authox(s) and do not reflect the official policy of the in-
stitution with which the author is affiliated or the Texas
Society for Electron Microscopy. Acceptance by this Journal
of advertisements for products or services does not imply
endorsement. Manuscripts and related correspondence
should be addressed to Ronald W. Davis, Editor, TEXAS
SOCIETY FOR ELECTRON MICROSCOPY JOURNAL,
Department of Medical Anatomy, Texas A&M University,
College Station, Texas 77843.

GUIDELINES: Manuscripts written in English will be con-
sidered for publication in the form of original articles,
historical and current reviews, case reports and descriptions
of new and innovative EM techniques. It is understood that
the submitted papers will not have been previously publish-
ed. Accepted manuscripts become property of the TEXAS
SOCIETY FOR ELECTRON MICROSCOPY JOURNAL and
may not be published elsewhere without written consent of
the Editor. The author should retain one complete copy of
the manuscript. The JOURNAL is not responsible for
manuscripts lost in the mail.

PAGE PROOFS/REPRINTS: The editor will be responsible
for proof-reading the type-set article. Reprints may be
ordered from the printer.

MANUSCRIPT PREPARATION: Manuscripts should con-
form with the following guidelines:

FORMAT: Submit an original and two copies of the entire
manuscript, typed, double-spaced, on 8% x 11 white paper,
leaving ample margins. Number each page and identify the
article by placing, at the top left of the page, a shortened
form of the title, followed by the last name of the first
author.

TITLE PAGE: Include:

a. Full title of the article

b. Initials and last names of all authors

¢. Current positions of each author (department, institu-
tion, city)

d. Full name, telephone number and address of the
author to whom reprint requests are to be sent.

SECTIONS: The text of each original article and technical
report should be divided into four major sections entitled
INTRODUCTION; METHODS AND MATERIALS;
MATERIALS; AND DISCUSSION.

Historical and current reviews and case reports do not
need to be divided into the aforementioned sections.

ABSTRACT: Summarize the article in no more than 150
words. This takes the place of a final summary paragraph.

REFERENCES to other work should be consecutively
numbered in the text using parentheses and listed at the
end, as in the following examples:

(1) A. Glauert, Practical Methods in Electron Microscopy.

Vol. 2 (North-Holland. Amsterdam, 1974) 82-88.

(2} P.S. Baur, Jr., G.F. Barratt, G.M. Brown and D.H.
Parks. Ultrastructural Evidence for the Presence of
“‘Fibroclasts’’ and ‘‘myofibroclasts”’ in Wound Heal-
ing Tissues. J. of Trauma. 19 (1979) 774-756.

(3) D. Gabor. Information Theory in Electron Microscopy,
in: Quantitative Electron Microscopy. Eds. G.F. Bahr
and E. Zeitler (Williams and Wilkins, Baltimore,
1956) 63-68.

(NOTE: Authors are responsible for the accuracy of

references.)

TABLES:

a. Type double-spaced each table on a separate sheet.

b. Number in order in which they are referred to in the
text.

ILLUSTRATIONS:

A. Submit three complete sets of illustrations. Copy
machine reproductions of photographs will not be ac-
cepted. Indicate which set is the original photograph
or illustration.

B. Number the figures in the order in which they are
referred to in the text.

C. For black and white illustrations, submit sharply
focused, glossy prints, or line drawings, 1.5 times
larger than they are to appear in print (1/4 or 1/2
page). Scale should be drawn on the photograph
itself, not below. .

D. For color illustrations, if needed, submit positive
35-mm color transparencies (not prints) for the
original (prints may be used for the two copies).
Authors will bear the entire cost of color
reproductions.

E. Identify all illustrations (author, title of paper, and
number) by a gummed label on the back of each. Do
not mount the illustrations, write on the back of
them, clip them, or staple them.

F. Illustrations taken from other publications require
reprint permission and must be submitted in the form
described above.

NOMENCLATURE AND ABBREVIATIONS: Journal ab-
breviations used should be those listed by the ‘“Index
Medicus.” Nomenclature abbreviations should be similarly
standardized.

ACKNOWLEDGEMENTS should appear as a footnote
which will appear at the top of the first page of the article.
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SUGGESTED PROCEDURES AND GUIDELINES FOR
AN ELECTRON MICROSCOPE LABORATORY IN A MEDICAL FACILITY

By

Robert A. Turner
Department of Surgical Pathology

Scott and White Memorial Hospital and Clinic
Scott, Sherwood and Brindley Foundation
Texas A&M University College of Medicine

Please address reprint requests to:
Robert A. Turner
Department of Surgical Pathology
Scott and White Memorial Hospital and Clinic
2401 South 31st Street
Temple, Texas 76508 [ (817) 774-3688

ABSTRACT
Various electron microscopy laboratory methods to
improve the quality of micrographs and decrease the
turnaround time are presented for a diagnostic,
surgical pathology laboratory.

DEVELOPMENT OF
AN ELECTRON MICROSCOPY LABORATORY

Sixteen years ago, after three to four months of
““start-up’’ time, the electron microscopy (EM)
laboratory at the Scott and White 500-bed medical
facility was established. Over the years and during
7,700 cases, supplies and equipment have been added
to the EM facility which include: 1) Hitachi HS-8
electron microscope; 2) darkroom equipment for both
negatives and prints; 3) microtomes (Sorvall, Porter-
Blum MT-2B, MT-1 used for 1um and thinner
sections); 4) chemicals, glassware, and miscellaneous
supplies. In the last ten years, we have added a
Hitachi H-600, and a Reichert Ultracut E Microtome
with the use of a Diatome diamond knife to cut high
quality sections.

In addition to the initial and more practical
concerns of establishing the laboratory, we were
concerned about the more difficult task of “‘selling”’
the service to the physicians in medical areas other
than pathology such as nephrology, hematology, and
neurology. The response to our service in these
specialties has grown over the years to the point that
our present-day electron microscopy facility processes
approximately 400 specimens annually.

For those first few years, the medical electron
microscope was considered to be in its infancy, in
part due to the lack of EM interpretive knowledge.
Common questions in those early years included:
“What is this structure and what does it mean?”’
Pathologists responded to these questions and others

by quickly becoming aware of the potential for the
microscope as an effective diagnostic tool in
pathology, especially in the diagnosis of kidney
disease and certain tumors.

Improved engineering designs have simplified the
use of electron microscopes for the physician and
have favorably affected the number and quality of
processing techniques available to the pathologist.
Because of these improvements, the application of
electron microscopy has gained acceptance as an
essential diagnostic tool for certain types of tissues.

Unfortunately, there are many laboratories equipped
with electron microscopes that are underutilized for
their potential capabilities and in some situations,
there are insufficient personnel to operate them
effectively. In other examples, the EM facility is
located away from the tissue processing laboratory,
making access inconvenient. For whatever reason,
underutilization of electron microscopy laboratories is
a common problem. With the increasing development
and use of less expensive immunohistochemical
techniques, this may worsen.

There seems to be pressure put on most EM labs
today to emphasize cost effectiveness and rapid
turnaround time. Because of this, and increasing
charges to patients, it is becoming more important for
the surgical pathologist to obtain alternate diagnostic
methods such as immunchistochemical techniques
that are faster and more economical.

Although most hospital EM laboratories have
evolved through independent efforts to become self-
supporting and to serve physicians, adequate funding
remains an increasingly urgent problem. In this
climate of austerity, it is even more important to
provide quality micrographs in the shortest possible
time to the pathologist users.

This is accomplished in many ways in order to
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achieve quality results for diagnostic pathology. Lab
personnel must not only be qualified and competent,
but they must be conscientious. The best equipment
and materials must be used. It is advantageous to buy
chemicals such as fixatives and buffers from reputable
commercial sources rather than make in-house stock
solutions. Of utmost importance is using a purified
grade of water for collecting thin sections in the
diamond knife boat and for rinsing grids during post-
staining with uranyl acetate and lead citrate. The
selection, use, and care of a diamond knife used to
thin section is critical to the resultant quality of thin
sections.

RECOMMENDED EM LAB PROCEDURES
Knowing that there are no established rules in the
EM field to standardize quality and to achieve results,
our goal is to provide the highest quality micrographs

possible with a 48-hour turnaround time from the
fresh tissue to the finished print. In order to obtain
adequate tissue samples, a good understanding
between the clinician and electron microscopist is
essential. In our medical facility we are fortunate to
have the operating suites adjacent to a frozen section
surgical pathology laboratory. As surgical tissues are
received in the frozen section area, a pathologist
grossly examines the specimen to determine if any of
the sample is to be examined by EM, in which case
the pathologist will carefully excise a small piece of
the affected area and immediately immerse it into a
small vial containing the appropriate EM fixative
(2.5% POy4-glutaraldehyde). The time lapse from the
patient’s blood supply until the specimen is immersed
into the EM fixative to less than five minutes, which,
under hospital surgical conditions, is commendable.
The pathologist cuts representative frozen sections,
makes a diagnosis using a light microscope and,
using an intercom system to the surgeon in the
operating room with the patient. This expedient
course of action enables the surgeon to complete the
operation or to take additional tissue.

Tissue for ultrastructural evaluation is received from
either the operating or treatment rooms, and an EM
representative is usually present at the time of
excision. A major problem we experience with small
regional hospitals is receiving tissues that are
improperly fixed (e.g., saline, formalin, water, or
some unknown liquid). Final electron micrographs
reveal the inferior.technical results of these
inadequate fixatives which often make the specimen
of no diagnostic use.

Our routine procedure in procuring and processing
specimens, either from surgery or from the treatment
room, depends on the type of tissue. After removal
from the patient, all tissues are immediately immersed
in phosphate buffered 2.5% glutaraldehyde for a 2 to
4-hour period to allow sufficient penetration time.
The following day the vials of EM specimens
containing the fixative are changed to a PO, buffer
“and allowed to refrigerate (4°C) for approximately one
hour. Our laboratory examines three categories of

10 TSEMJ Vol. 18:1, 1987

tissues which are handled in one of the following
ways:
A.Muscle and kidney biopsies—0.1 M glutaral-
dehyde (sic) buffered with Millonig’s POy
formula. _
B. Tumors and other tissues—2.5% glutaraldehyde
plus 0.1 M cacodylate buffer.
C. Nerve biopsies—nerve fixative containing .025 M
cacodylate buffer plus 2.5% glutaraldehyde.
Probably the most common buffer used in
ultrastructural studies is HCL-sodium cacodylate,
although phosphate buffers are also popular. S-
collidine is widely used for osmium tetroxide
solutions. The function of the buffer is to maintain
the pH of the cell and its components as close to the
natural level as possible. The choice of buffers
includes S-collidine, veronal acetate, Millonig’s
phosphate, and cacodylate; no one buffer has a clear
advantage over the others.
TECHNICAL CONSIDERATIONS
Tissues may remain in their appropriate fixative
overnight. The following morning these tissues are
placed in their appropriate buffer for two changes at
15 minutes each. After the buffer rinse, the tissues are
allowed to post-fix in 2% OsO4 with the appropriate
buffer for one hour at 4°C. The fixative is then
decanted and 20% ethyl alcohol at 4°C is added for
five minutes. The specimen is next placed for 15
minutes into a solution of 5% ETOH with 1-2% (W/V)
uranyl acetate. This en bloc staining further enhances
the tissue contrast for final electron micrographs.
After the en bloc staining, the tissues are rapidly
dehydrated through a series of cold 70%, 95%, and
absolute alcohols at 4°C, for five minutes each, with
the exception of absolute alcohol which is left cold
for one hour and then allowed to warm to room
temperature. Following rapid dehydration, the tissues
are processed through an exacting embedding mixture
infiltration using the following method:
A.Embedding Mixture. Weigh the following and
mix thoroughly for five minutes with applicator
sticks: '
Spurr’s Low Viscosity Embedding Medium

1) vinyl cycohexene dioxide (VCD) 10 g.

2) Diglycidyl ether of polypropylene glycol (DER
736) 6.0 g.

3) Nonenyl succinic anhydride (NSA) 26.0 g.

4) Dimethylaminoethanol (DMAE) 0.4 g.

B. Add one part of the above mixture to one part
absolute ethyl alcohol and mix thoroughly.

C. Pour off the alcohol from the specimen and add
2 ml of the alcohol/plastic mixture for one hour
(infiltration may be enhanced by agitation).

D. After one hour decant 1 ml of the mixture from
specimen and add 1 ml of 100% Spurr’s

. embedding medium.

E. After one hour pour off this mixture and add
100% Spurr mixture for a period of two to four
hours.

F. Place Beem capsules into holder and




appropriately label all capsules, by inserting a
small, typed, piece of paper with project
numbers.

G.Using a 12 cc disposable syringe to dispense
embedding medium, fill all capsules.

H.With the aid of a wooden applicator stick,
transfer tissue pieces from the vial to the epoxy-
filled Beem capsules.

I. Place holder containing the Beem capsules into a
60°C oven overnight for polymerization.

Following overnight polymerization, the holder
containing the capsules is removed and allowed to
cool to room temperature. Selected blocks are chosen
for “‘thick sectioning’’ (1um). While using a
dissecting microscope, the blocks are trimmed with a
clean razor blade and thick sectioned with a Porter-
Blum MT-1 microtome using a dry glass knife. As
suitable sections are obtained on a glass knife, they
are carefully transferred to a drop of water on a clean
1” x 3" glass slide. The sections are allowed to dry
and adhere to the slide by using an 80°C hot plate.
The sections are then stained with toluidene blue and
a few drops of a solution of 1% sodium borate
solution for 10 to 15 seconds while still on the hot
plate, washed with a stream of distilled water, cover
slipped, and examined by the pathologist.

After selecting one of the aforementioned slides, the
appropriate block is then ‘‘thin sectioned’’ on a
Reichert Ultracut E Ultramicrotome. The sections are
picked up on an uncoated 200 mesh copper grid,
post-stained with uranyl acetate and lead citrate, and
observed in a Hitachi H 600 electron microscope.

Figure 1. Breast tumor showing electron-dense
tonofilaments. This lesion is classified as a neuro-
endocrine carcinoma with squamous metaplasia due to
transition between squamous cell and those with neuro-
endocrine granules. x 9000

Because the Hitachi H 600 has the capacity for 30
negatives, general procedure includes taking ten
negatives of three patients cases. Once the negatives
are taken, they are removed from the microscope and
processed in an adjacent negative developing room.
After the negatives are processed and dried, they are
placed into a clear Kodak film sleeve for viewbox
examination to check quality and focus. The negatives
are then printed on a Ilfospeed RC paper and
developed in Ilfospeed developer and fixative.
Advantages to using the Ilfospeed products include
shorter developing, fixing, and washing times. To
reduce drying time to 20 seconds per print, we use
the Durst hot air print dryer. Once the prints are dry,
they are labeled on the back in a series of information
spaces. The finished prints are then placed in a
manila folder along with the slide of the thick section
of the case and given to the pathologist for
interpretation.

Another application of diagnostic EM is rapid viral
diagnosis. The simplest technique for identification is
negative staining. This method enables one to see
viral particles in clinical specimens in less than three
hours.

In conclusion, successful and continuous, high
quality EM results depend on constant attention to the
complete process from the patient to the prints. If any
one of the links in the chain of events goes wrong,
then the results of the final micrographs are no doubt
adversely affected.

Included at the end of this article are six electron
micrographs depicting some typical pathology cases

done in our laboratory.
s >

Figure 2. Endometrial curetting showing ultrastructural
characteristics of tumor cells of adenocarcinoma probably
arising in the gastrointestinal tract. x 6000
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Figure 3. Buffy coat of blood showing classic case of Hairy
Cell Leukemia. x 1500

: ; i ";i:».n.g"» A ”’;%"?! G 2
Figure 5. Pituitary tumor showing secretory granules
ranging in diameter from 230-500 nanometers which is
unusual for corticotroph cell adenomas. This tumor was
diagnosed as pituitary adenoma, diffuse type, producing
adreno cortico tropic hormone. x 45000
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Figure 4. Muscle biopsy showing inflammatory myopathy
consistent with inclusion body myositis. x 6000

Figure 6. Kidney biopsy showing striking subendothelial
and intramembranous electron-dense deposits. Conse-
quently diagnosed as diffuse proliferative lupus nephritis.
x 6000
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applications software with
user programmability.

@ Digital image acquisition and
processing package.

@® Automation systems for
combined ED/WD analysis.

@® Range of superior
i, ... THE COMPLETE
spectrometers including LZ-5
light element system.

sz o X-RAY ANALYSER

_

LINK SYSTEMS LIMITED,  LINK SYSTEMS (FRANCE), LINKANALYTICAL, LINK NORDISKA, AB
HALIFAX ROAD, LE MAZIERE, 240 TWIN DOLPHIN DRIVE, BOX 153,
HIGH WYGOMBE, RUE DES MAZIERES, SUITES, 18122 LINDINGOE,
BUCKS HP12 3SE, 91033 EVRY CEDEX, REDWOOD CITY, SWEDEN.
ENGLAND. TEL: (1)6078 1020 CALIFORNIA94065USA  TEL:08-7679170
TEL: 0494 442255 TELEX: 691884F TEL: (415) 595-5465 TELEX: 12645 SPECTAB
LINK SYSTEMS TELEX: 837542LINK HWG FAX: (415) 595 5589
FAX: 0494 24129




A SURVEY OF TSEM ASSETS

A survey of TSEM assets, as published in past issues of the journal, reveals a steady strengthening of the
society’s financial position. This has allowed the executive council to propose that certain incentives be initiated
to encourage student and technologist participation in the society and its meetings. The council has recognized
that one of the greatest assets of the Texas Society for Electron Microscopy is an increased and continued

participation by these members.

TSEM ASSETS
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Balzers . ... 33 Life Cell ... oo e 20
Denka/Mitsui and Co....... o e 44 Link Systems, INC. ..o .ot i e 14
Diatome, U.S. A, ... ... . 42 LKB Instruments, Inc. ........ ... ... . 55
EBTEC CoTp. oot e e 13 Micro Engineering, Inc. .. .......... ... ... . oL 8
Edwards High Vacuum, Inc. . .............ovinn.... 46 Ted Pella, INC. . . oot e e e e e e 16
Electron Microscopy Sciences, Inc..................... 22 Polysciences, Inc. ... .. P 4
EMSL . 32 Reichert - Jung, Imc. . .. ..o e 2
Ernest F. Fullam, Inc.. ......... ... ... ... 30 Scien-Tech Services . ..... ...t i, 41
Hitachi ........ . 6,7 M.E. Taylor Engineering .. ......... ... .. ..ooviun.. .. 18
International Electron Optics. .. ...................... 34 Tracor Northern. .. ... ..o 24
JEOL, U.S.A., InC. ..ot i i e 26 Carl Zeiss, ING. . . ... . o e e 40
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CALENDAR OF MEETINGS

ANALYSIS ’87

July 13-17, 1987
Ms. Betty Zdinak
Dept. of Materials Science and Engineering
Lehigh University, Building 5
Bethleham, PA 18015-3195
(215) 785-5133

1987 EMSA ANNUAL MEETING

August 2-7, 1987
Baltimore, MD

FALL MEETING OF THE TSEM

October 8-10, 1987
Bandera, Texas

SPRING MEETING OF THE TSEM

March, 1988
Dallas, Texas

1988 EMSA/MAS JOINT ANNUAL MEETING

August 7-12, 1988
Milwaukee, WI
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SEM

ALUMINUM SPECIMEN MOUNTS

PART # SIZE FITS PRICE
Cambridge, Philli 18¢
1/2” Surface Etec (Dlari(_;ca e each
SM-CAM l/: Pin and others any
'ting groove accepting 1/8” pin quantity
17¢
3/8” diameter each
SM-JE 3/8” high JEOL 3/8” (9.5 mm) any
quantity
39¢
12.4 mm diameter each
SM-840 10 mm high JEOL 840 Pkg of
1000
34¢ ea.
29¢
1/2” Surface AMRAY each
SM-AMR 1/8" Pin 1000, 1000A,. any
1200, 1600, 1700 quantity

NOTES:

1. All specimen mounts meet SEM manufacturers specifications. Smooth lathe finish.

2. FREE sample upon request.

3. All other SEM mounts are available in bulk guantities (2000+) only. Inquire for current prices.
4. Large volume and wholesale dealers inquire for quantity pricing.

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




ELECTRON MICROSCOPY SOCIETY OF AMERICA
NOMINATION FOR MEMBERSHIP

Are you an EMSA member? If not, join now! The EMSA secretary has suggested that up to half of the local
affiliate Society members are not Electron Microscopy Society members. EMSA is a top quality Society and
deserves your support.

ELECTRON MICROSCOPY SOCIETY OF AMERICA
Box EMSA, Woods Hole, MA 02543

APPLICATION FOR MEMBERSHIP
Name (print): Dr. [J Mr. O Ms. U
Mailing Address:

Phone (days): [ ) Major Interest: Physical Sciences [0 Biological Sciences [

Signature of nominating EMSA Member:

Signature of advisor (for student applicants):

Signature of applicant: Date

Enclose a check (U.S. funds, drawn on a U.S. bank, or International Money Order) for one year’s dues, payable to EMSA, and a
brief statement of your qualifications, experience, and/or student status.

Regular Member: $20 O Student Member: $5 [J Sustaining Member: $100 O

ok Sk sk b ok sk ke ok ok e ok ok ke ok e ok ok ok ok ok ok ok ke ok kb ok ok

MAKE PLANS NOW TO ATTEND THE

* *
* *
% FALL, 1987 MEETING OF THE TSEM
* October 8-10 Bandera, Texas *
* *
* *
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THEEND OF THE
GONPROMISE.

Above, normal rat liver by the Linner
Process,” exposed only to vapor
phase osmium tetroxide and embedded
in Spurr’s resin.

Left, revolutionary molecular distillation
dryer that is an integral part of the
Linner Process.™

For more informadtion, call or write:

LifeCell ™

36806 A Research Forest Drive
The Woodlands, TX 77380
(713) 36'7-56368

here is no longer a compromise in

tissue processing for analytical tech-

niques in electron microscopy.
Itisnow possible to maintain precise sub-
cellular morphology as well as molecular
integrity with LifeCell’s new technology,
The Linner Process™

The Linner Process ™
The Linner Process™ is a technique
involving cyrofixation followed by
molecular distillation drying to remove
amorphous phase tissue water from bulk
samples. Distinctive features of the
process include:
» an ultra-high, hydrocarbon-free vacuum
chamber (10~ ® mbar).
» temperature equilibration at — 175°C.
* thermocouple regulated warming cycle.
» tissue water removal at temperatures
below —120°C.
» optional vapor phase osmication
in vacuum.
 optional use of room temperature or
low temperature resins in vacuum.
Linner Processed tissue is physically
stabilized, embedded in a block that can
be sectioned at room temperature and
utilized for ultrastructural analysis,
immunocytochemistry, analytical
electron microscopy, autoradiography
and hybridization histochemistry.

Colloidal gold labeling with antinuclear
antibody (ANA.) positive serum. Localization
specifically to heterochromatin of the
nucleus. (MCF-7 culture cell).
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A SIMPLE METHOD FOR CONVERTING
BETWEEN TOTAL MAGNIFICATION AND INTERNAL
DISTANCE SCALES IN MICROGRAPHS

by Ronald W. Davis
Electron Miscroscope Center
University of Idaho
Moscow, Idaho 83843

After producing good quality light or electron
micrographs, students and other workers sometimes find it
difficult to determine the length of scale bars used to repre-
sent distances in the original specimen. One method that
can be used takes advantage of the rule that for every 1000
magnifications, a line 1mm long represents 1 ym in the
original specimen (Shillaber, 1944; Postek, 1980). This
works well for low to medium power electron micrographs
but does not address the problems of how to convert to
units other than micrometers or how to convert a distance
scale to total magnification. Another method involves the
use of slide-rule-like calculators sold commercially by elec-
tron microscopy supply houses. These devices are adequate
in many instances but their price makes them unattractive
to many investigators.

I would like to offer the following method for converting
total micrograph magnification to internal specimen
distance (a scale bar) and internal specimen distance (scale
bar length) to total magnification. This procedure is quick,
simple, requires very litle or no computation for converting
to or from any of the commonly used units of distance and
costs only as much as a plastic millimeter rule.

Specifically, the method involves only a shift of a decimal
point to the left when converting from total magnification to
a scale and to the right when converting from a scale to
total magnification. The number of places the decimal point
is shifted varies for each unit of measurement and a table
{Table 1) can easily be constructed to allow quick reference.

Consider the example where we have a micrograph of

200X and wish to place a distance scale on it. The length of

the scale for any unit can be determined by consulting
Table 1 to find how many places to the left the decimal
point in the total magnification must be shifted. If we want
to represent units of micrometers, the decimal points must
be shifted three places to the left. This will result in the
number .2 and this will be the number of millimeters equal
to 1um in the specimen. This would result in a scale bar
.2mm long and far too short to be useful. By consulting the
table, we find that if the decimal is shifted one place to the
left, a 20mm scale will equal 100um or if it is shifted two
places, a 2mm scale will equal 10um. Both of these may be

acceptable bar lengths and the more convenient one can be
chosen.

Consider now a situation opposite that described above
where one is studying a micrograph in the literature that
has a scale bar which is labeled 10nm and wishes to know
the total magnification of the print. Here we only need to 1)
measure the length of the scale in millimeters and 2) move
the decimal point five places to the right (as determined
from the table). For example, we measure the scale as
10mm long. We then move the decimal point five places to
the right and determine that the total magnification of the
micrograph is 1,000,000X.

In practice, this procedure is very simple to apply. I have
been using it in microscopy courses for several years and
have found that students understand and use it quickly.
Because most workers in the scientific community are used
to thinking in metric units of measurement, they will often
find it very easy to accurately estimate the length of a scale
on a micrograph. This method allows a very rapid, direct,
and simple procedure for determining distances within a
micrograph when only the total magnification is known or
for determining total magnification when only a scale bar is
given.

TABLE 1

Number of Places to
Unit of Measurement Shift Decimal Point
1.0 millimeter............ ... ... ..... . 0
0.1mm = 100pm. .. ..o i 1
001lmm = 10pm........ i 2
TLO BIM e vt e e 3
0.1lpum = 100nm. ..., 4
001lpm = 10DmM........0 i 5
TO MM . . e 6
0.1nm = 1A ... .. 7

REFERENCES

1. Shillaber, Charles Patten, 1944, Photomicrography in Theory
and Practice, John Wiley and Sons, Inc., N.Y.

2. Postek, M.T., K. Howard A. Johnson, and K. McMichael,
1980, Scanning Electron Microscopy, A Student’s Handbook, Ladd
Research Industries.

Reprinted from:
EMSA Bulletin, 11 (1)
1981, page 70
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Precisely.

Our chemicals are a real
value in today’s market. We
offer you the finest quality
available, at significant sav-
ings to you. You also benefit
from our superior delivery
service...we ship within

24 hours.

Take advantage of our
15-year reputation for excel-
lence in chemicals used in
preparation of human tissue
for evaluation. We also offer
embedding media kits, grids,
mounts, tweezers, photo-
graphic supplies and many
other accessories.

Call or write for our cata-
logue. ‘Toll-free 1-800-523-
5874. In Pennsylvania 215-
646-1566.

Electron
Microscopy
Sciences

Box 251, Fort Washington, PA 19034
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Manuscripts
Techniques
Commentaries

for the
‘TSEM JOURNAL

REWARD!

The satisfaction of knowing you have
helped support the
Texas Society for Electron Microscopy
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Microimaging is a powerful
feature available only with
Tracor Northern’s new
Series |l X-ray Analyzer.
With microimaging, control
of analyzer and SEM are
combined to provide a single,
integrated method of sample
inspection. No longer is the
operator required to control
brightness, contrast and

TRACOR NORTHERN JAPAN

magnification from the SEM
console, and image acqui-
sition, spectral acquisition,
elemental identification and
mapping functions from

the analyzer console. Only
Tracor Northern centralizes
control for the easiest and
fastest sample inspection
ever.

e Automatic con-
trast/brightness
control

The image, as acquired by the SEM, is displayed at left. The cross-hairs
indicate the position of the beam. Chemical information is presented in the
lower left. The image on the right was acquired at increased magnification,
contrast, and brightness . . . all from the analyzer console.

Tracor (o

TRACOR NORTHERN 2551 WEST BELTLINE HIGHWAY MIDDLETON, WISCONSIN 53562-2697 (608) 831-6511
TRACOR EUROPA BV. P.0O. BOX 333 3720 AH BILTHOVEN THE NETHERLANDS (030) 780855 -

1-18-13 HAMAMATSU-CHO MINATO-KU TOKYO 105, JAPAN = 03-434-4866

TRACOR NORTHERN CANADA 116 GALAXY BLVD. REXDALE, ONTARIO M9W 4Y6 (416) 674-4600




CALENDAR OF SHORT COURSES

MAY
May 4-7, 1987 ... ..o Practical Surface and Near Surface Analysis
May 4-8, 1987 . e Scanning Electron Microscopy
May 11-15, 1987 . .......... Advanced Techniques in Biological Electron Microscopy
May 11-5, 1987 . . . . .o X-Ray Powder Diffraction

The Major Analytical Instrumentation Center
University of Florida
5th Annual Short Course Series
Phone (904) 392-6985

JUNE & JULY
June 1-2, 1987 ......... ... ... ..... Transmission and Scanning Electron Microscopy
July 28-31, 1987 .. ................ Advanced Techniques in Electron Microscopy —

Analytical/Ilmmunocytochemical

i Mr. Fred Lightfoot
The George Washington University Medical Center
Department of Anatomy
2300 I Street, N.W.
Washington, D.C. 20037
Phone (202) 676-2881

JULY
July 6-8, 1987 . ................. Metal Deposition for High Magnification SEM/TEM

Dr. Jonathin Krupp
Electron Microscope Facility
University of California
Santa Cruz, CA 95064
Phone (408) 429-2477
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=sessesssssss  Research grade performance
and ease of operation.

The JEM-2000FX 200 KV TEM.

 Electron Energy Loss Spectroscopy. 4
« Cold and hot stages.
« And a variety of other accessories
that enhance the analytical perform- i
ance of the JEM-2000FX.
But whatever options are
selected, we’ve created an envi-
ronment—-microprocessor con-
trolled optics, stored user
parameters, self-diagnostics,
and a pre-evacuation port—
which makes the JEM-2000FX
easy to use for novice and
expert alike.
Like all JEOL products,
the JEM-2000FX is fully
supported with instal-
lation, user training,
warranty and a field
service organization.
For more infor-
mation, call {617)
535-5900 or write

JE“—%OOOFX to JEOL US.A,,
puts research 1 A o[;%argg;;\md
grade, ana- o 61960 \A
lytical TEM .

into the hands

of material

scientists and
biologists at all
levels of training
and experience.

To all, it offers stan-
dard performance
features like:

» The 2.0 nm (TEM)
spot size essential for
microanalysis.

« The analytical capability
expected from stabie 200 KV
operation.

+ High resolution (0.14 nm
lattice image; 0.28 nm point
image).

» State-of-the-art CBED with
variable convergence angle.

And as they are needed, accesso-
ries may be added:

» Energy dispersive x-ray (horizon-
tal detection for light element analysis
and/or tilt insensitive high angle detec-
tion for quantitative elemental analysis).

Serving Advanced Technology



GUIDELINES FOR SEEKING EMPLOYMENT

by Timothy Mislan
University of Oklahoma
Department of Botany and Microbiclogy
Norman, Oklahoma 73069

The purpose of this article is to provide a person
searching for a job in the field of electron microscopy with
some tips that have proven to be successful.

A concise yet informative resume is very important. It is
from this resume that a potential employer will form his
intitial opinion of you and your qualifications. The
following should be included.

Name EMSA certification (if
Address applicable)

Telephone Number Instrumentation (include all
Career objective(s) microscopes and auxilliary
Education equipment with which you
Work Experience are familiar).

The resume should be confined to one page, and should
be of quality print on high grade paper. A cover letter typed
on the same stationery should accompany your resume. The
cover letter should be of a personal nature (i.e., no form
letters) and provide specific information such as various
E.M. techniques mastered, exact date available, and
willingness to relocate.

Once a good resume and cover letter have been written, a
variety of approaches can be used to contact potential
employers. Start be registering with the Statistical Office of
EMSA. This can be done by contacting Dr. John H.L.
Watson, EMSA Stastitical Officer, 654 Hupp Cross,
Birmingham, Michigan 48010. You will be asked to
complete and return a short questionnaire listing your
qualifications, which will be forwarded to employers who
contact the Statistical Office. The Statistical Office provides

the potential employee with a listing of those employers
seeking individuals with E.M. experience. Updated addenda
are mailed at regular intervals. These openings are also
listed in the ‘‘Positions Open’’ section of the EMSA
Bulletin.

Another very successful approach is to contact the
secretaries of each EMSA Local Affiliate Society, whose
names and addresses are also published in the EMSA
Bulletin (LAS News). In a cover letter, explain why you are
contacting them and include your resume and a brief, single
spaced advertisement which can be included in their
newsletter. As long as you are willing to relocate, these
officers are often aware of E.M. openings in their area, and
they can put you in touch with the appropriate people.

It is of considerable help to contact friends in the field
and alert them to the fact that you are looking for a new
E.M. position. Often these people will know of openings via
the grapevine, and they can make the initial contact for
you. This holds true for sales representatives of E.M.
equipment.

Letters of reference are very important once the initial
contact with a potential employer has been made. Ask at
least three people who are familiar with your E.M.
experience to write letters which can be forwarded upon
request to a potential employer.

As a final note, once you have applied for an opening by
mail, follow-up phone calls are often beneficial. A phone
call to a potential employer demonstrates your sincere
interest, and it will give him or her a chance to become
familiar with your communication skills.

Reprinted from:
EMSA Bulletin 15(2)
1985, page 52, 54
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EFFA CCTV IMAGING SYSTEM

The EFFA Closed Circuit TV Imaging System permits TV monitoring of a TEM image. The image is formed on a
structureless single crystal scintillator and viewed through a CCTV camera. The system mounts on the diffraction camera
ports located just above the viewing chamber on most TEMs.

No. 82000 :
No. 82001 :
No. 82005 :
No. 82007 :
No. 82100 :

SZ

AN

IN CANADA:
Micro Biological Supplies, Div of Micro Metallurgical Ltd., 41 Maple Avenue, Richmond Hill, Ont, L4C 6P4, Canada

CCTV System can be user-installed in minutes,

Images the full field as seen on a micrograph.

Image can be wired to a remote monitor, or videotaped for later review.

Does not interfere with the normal use or operation of the microscope.

Requires no permanent alterations to the microscope.

Permits computerized image analysis.

EFFA CLOSED CIRCUIT TV IMAGING SYSTEM FOR JEOL 100C, 100CX and 200CX
EFFA CLOSED CIRCUIT TV IMAGING SYSTEM FOR JEOL 1200EX and 2000FX
TV CAMERA FOR CCTV IMAGING SYSTEM

EFFA CLOSED CIRCUIT TV IMAGING SYSTEM FOR PHILIPS TEMs
VIDEO IMAGE MEASUREMENT SYSTEM

Write or call for complete brochure and full catalog, “‘Accessories for Microscopy’’

ERNEST F. FULLAM, INC.

900 Albany Shaker Road, Latham, NY 12110 Phone: (518) 785-5533




A SURVEY OF TSEM ABSTRACTS

A survey was made of abstracts published in the
TSEM]J of papers given at past meetings. I did not

have a complete set of journals, but most of the issues

back to 1973 were available. The abstracts were
counted and correlated with the institution of origin.
In all cases the institution of the first author of the
paper was considered the place of origin.

As would be expected, because of their sizes, the
largest number of papers came from the University of
Texas (228) and Texas A&M Universily (123). Sixty-
six percent of the total number of abstracts (total =
777) came from Texas universities and colleges. The
rest came from institutions in other states and from
places like the U.S. Air Force School of Aerospace
Medicine, hospitals, and private industry.

What came as a surprise was the number of papers
originating from out-of-state (232), notably, the
University of California as a whole (56), Louisiana
State University (44), and Tulane (15). These three
accounted for about half of the out-of-state papers.
Figure 1 shows a breakdown of the number of papers
coming from various institutions.

Fig. 1
Number of -abstracts, from various institutions,
published in the TSEM]J since 1973.

University of Texas

Arlington .. ... . 31
Austin. ... .. 30
Dallas .. ... 45
ElPaso . ... ..o 1
Galveston . . ... 25
Houston ......... ... ... . .. . .. . 59
San Antonio. ....... ... .. e 37
total 228

Baylor. . ... .. i 50
Lamar. . ... .. 7
Rice ... e 6
SMU . 9
Stephen F. Austin............................. 37
Texas A&M University........................ 123
Texas Tech U ... ... i 24
Texas Womens U . ......... ... ... 7
University of Austin. . ......................... 13
total 306

University of California (all campuses) ........... 56
Louisiana State University...................... 44
USD A . e 19
Tulane 15
total 134

Total number of abstracts counted, including those
from institutions not listed = 777.
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EMSL SUPPLIES

||||||||| t Electron Microscapy Service Laboratories

@ 108 HADDON AVENUE, WESTMONT, NEW JERSEY 08108 609-858-4800

A COMPLETE LINE
OF ELECTRON
MICROSCOPRPY AND
LABORATORY
SUPPLIES

ASK

ABOUT OUR LIST OF NEW PRODUCTS
OVER 150 NEW ITEMS ALREADY AVAILABLE

WE HAVE THE EQUIPMENT
AND SUPPLIES
TO GET THE JOB
DONE RIGHT!

s o @Pooo

TO RECEIVE A
coPyY OF OUR
CATALOG
ARND LIST OF
NEW PRODUCTS
CALL

1-800-858-EVISL

EMSL
., SUPPLIES
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SEM & TEM EQUIPMENT

BALZERS OFFERS EM LABS
THE BEST IN EQUIPMENT AND SUPPLIES.

CRITICAL POINT
[J High Sputtering Rate with DRYER

Magnetron Target
1 Cool Operation with Water Cooling ~ [] New Design for easy operation
of Specimen Table and Target Arm  [] Automatic Cooling and Heating

[] Target Shutter Permits Etching ] LED Temperature Readout
then Sputtering Without Breaking [ Two Sight Glasses— Vertical

the Vacuum . _ Loading Plus Horizontal Viewing
O Electrlq Timer for Semi-automatic (J Built-In Magnetic Stirrer
Operation [J Government Certified Up to 200

[J Adjustable Specimen Table Height
from Outside-the-Vacuum

J Precise Film Thickness Measure-
ment with Quartz Crystal Monitor

SEM & TEM SUPPLIES

. «
-~

Bars

.

[J Grids, Studs, and Resolution Standards
[ Tweezers and Small Lab Tools

(] Embedding Material and Chemicals

[J LaB¢ Cathodes and Apertures

[ Fast Shipment of Telephone Orders

For more information, or a copy of our EM Equipment
and Supplies Catalog, please call or write.

BALZERS

Balzers Balzers Union Aktiengesellschaft
8 Sagamore Park Road P.O. Box 75

Hudson, NH 03051 FL-9496 Balzers

(603) 889-6888; Principality of Liechtenstein

TWX: 710-228-7431 Tel. {075} 4 19 22 - Telex 77983




for full range INFORMATION PACK

CALLIEO TEL-(713) 893 2067 HOUSTON TEXAS
 TELEX 166554 (HILL HOU] -

WRITE IEO INTERNATIONAL ELECTRON OPTICS INC.
' SUITE 28-145, 4444FM 1960 WEST, HOUSTON, TEXAS 77068

INTERNATIONAL ELECTRON OPTICS IN' ASSOCIATION WITH EMSCOPE LABORATORIES.




Abstracts

BIOLOGICAL SCIENCES

PLATFORM PRESENTATION — SPRING 1987

EFFECT OF FIXATIVE ON GOLGI APPARATUS SWELLING FOLLOWING
TREATMENT WITH MONENSIN. Hilton H. Mollenhauer and D. James
Morre, Veterinary Toxicology and Entomology Research
Laboratory, ARS-USDA, College Station, TX .77841 and
Department of Medicinal Chemistry and Pharmacognosy, Purdue
University, West Lafayette, IN 47907.

Swelling of Golgi apparatus cisternae following monensin
treatment occurs in a wide range of plant and animal species
and is thought to be a universal response to monensin
poisoning. The effect is most pronounced in trans
cisternae. However, in plants, and to a lesser extent
animals, swelling is influenced by the fixative used to
preserve the cells. Specifically, swelling is less (in
animal Golgi apparatus) and nonexistent (in plant Golgi
apparatus) when the tissues are fixed in potassium
permanganate as compared to fixation in glutaraldehyde/osmium
tetroxide. These observations bear both on the mechanism of
action of monensin as well as on potentially important
differences between plant and animal Golgi apparatus. The
approach followed was to compare images of Golgi apparatus
preserved by various chemical fixatives as well as by
freezing and low temperature substitution in acetone and
osmium tetroxide. The differences in swelling response
appear to reflect differences between plant and animal Golgi
apparatus. The results of this study indicate that swelling
of Golgi apparatus cisternae occurs when cells are exposed to
monensin and that the image of non-swollen Golgi apparatus
cisternae in potassium permanganate-fixed tissues may be an
artifact. However, the mechanisms for these effects remain
obscure and, therefore, further studies are planned using
video-enhanced light microscopy to observe the effect of
monensin on Golgi apparatus in living cells.

THE POST-PARTUM DEVELOPMENT OF - THE DMONODELPHIS
JOMESTICA LUNG ME. Gardner and R.V. Blystone, Department of
Biology, Trinity University, San Antonio, TX. 78284

The post-partum development of the [Monodelphis domestica
lung was followed through the first ten days after birth. The
fungs from 23 of these genetically inbred marsupials ranging
from O to 10 days post-partum were excised and prepared for
transmission electron microscopy. Of special interest was the
transition of Alveolar type II cells to Alveolar type I cells.
The position and size of multilammelar bodies (MLB) was also
noted. At day O, the ratio of type I to type II cells was 1:10.
By day ten, this ratio was 1.2, much closer to the ratio of 1:1
reported in adult rat tissue. The ratio shift seemed to be
associated with a mass expulsion of MLB's from the type 11
cells into the lumen of the airspaces. This expulsion took place
approximately two days post-partum. With further study, this
system could iltustrate the timing, mechanism, and possibly
the inductive processes associated with the transition of type
11 cells into type I cells.
(Thanks are extended to the Southwest Foundation of San
Antonio and the Genetics Laboratory of Trinity University for

access to the newborn Monodelphis.)

MORPHOGENESIS AT THE SHOOT APEX OF THE MOSS PHYSCOMITRIUM
PYRIFORME: A QUANTITATIVE ANALYSIS OF APICAL CELL POLARITY
AND MEROPHYTE DEVELOPMENT. R. Fulginiti, J.D. Mauseth, Dept.
of Botany, University of Texas, Austin, TX 78713.

The single apical cell of the leafy gametophyte of the moss
Physcomitrium pyriforme is an inverted pyramid with three cut-
ting faces. It undergoes an asymmetric division which results
in a derivative cell and a continuation of the apical cell.
The derivative will develop into a merophyte composed of stem
and leaf tissues; the apical cell will divide again asymmetri-
cally along another cutting face, producing another derivative.
The relative volumes of organelles within the apical cell are:
nucleus=12.4%, plastids=5.8%, vacuoles=15.0%, mitochondria=
4.0% and hyaloplasm=74.7%. We have been unable to detect
lateral asymmetry: the site of the next division of theapical
cell is not detectably different from the rest of the cell.
However, the organelles are vertically distributed with great-
er amounts of some in the base of the cell (base: N=6.5%, P=
7.8%, V=20.6%, M=4.5% and H=66.7%; apex: N=11.5%, P=4.5%, V=
11.0%, M=3.4% and H=80.6%. The vertical polarity of the
apical cell causes the derivative to be enriched in vacuoles
and plastids. When the derivative divides transversely, it
results in an upper, outer cell that is distinct cytologically
from a lower, inner cell. As the upper cell gives rise to leaf
lamina, some organelles decrease in relative volume (values
at plastochron 3 are: N=16.7%, P=4.5%, V=11.6%) while others
increase (H=80.0%). At plastochron 4, the costa becomes
distinct as its cells become more vacuolate (V=9.3%),
whereas lamina remains cytoplasmic (vacuole decreases to 5.0%)
and meristematic until plastochron 6 at which point there is
an increase in vacuole relative volume.

THE INFLUENCE OF MICROGRAVITY ON THE STRUCTURE
OF CHLORENCHYMA CELLS IN LEAVES OF ZEA MAYS.
Randy Moore, Eddie McClelen, and Mark Fondren,
Department of Biology, Baylor University, Waco,
TX 76798

We used the microgravity of outer space to
determine the influence of gravity on the structure
of chlorenchyma cells of leaves of Zea mays.

Microgravity induced significant changes in
the structure of the endoplasmic reticulum.
We frequently observed concentric ER in flight-
grown seedlings --- such alterations in the
ER were not present in Earth-grown seedlings.
Microgravity also significantly ,decreased the
number of dictyosomes in chlorenchyma cells.
Plastids of flight-grown seedlings possessed
more and larger inclusions than those of plants

grown on Earth. These results 1) indicate that
microgravity significantly alters the structure
of chlorenchyma cells in Zea mays, and 2) will
be discussed relative to corresponding studies
of other cell types. This research was supported
by a grant from the National Aeronautics & Space
Administration (NASA).

COMPARISON OF TESTA CHARACTERISTICS FOR CASSIA SPECIES FROM
TEXAS AND HAWAII. Louis H. Bragg and Rebecca S. Westover,
Dept. Biology, The University of Texas at Arlington,
Arlington, 76019

Seeds of different species of Cassia from Texas and Hawaii
were examined with SEM for differences in characteristics
that would further establish species distinctness. Differences
were observed in surface patterns and in presence or absence
of pitting and pit locations. Transectional observations re-
vealed differences in the internal features between the
examined species. The distinctive testa characteristics be-
tween these limited species warrant examination of the seeds
of the remaining Cassia species for taxonomic purposes.
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COMPARISON OF SEED COAT MORPHOLOGY OF SEVEN SPECIES OF
OROBANCHE (OROBANCHACEAE) USING SEM. Barbara C. Reuter, Dept.
BioTogy, The University of Texas at Arlington, Arlington,76019
This study investigates the usefulness of seed coat morphology
as a taxonomic descriptor for seven species of Orobanche (Oro-
banchaceae). Scanning electron microscopy (SEM) was used to
facilitate measurements on the seeds of this genus. The seeds
of all species studied appear similar under visual inspection.
They are minute, have a reticulate testa and are dark brown-
black in color. There are significant differences between the
length and width of the seeds as well as the number of cells
across the length and width of the seeds but the degree of
overlap is so great that the degree of reliability for using
any of these traits for taxonomic purposes is very low. It is
suggested that developmental and anatomical studies may yield
more useful information.

THE USE OF ELECTRON MICROSCOPY AS A RAPID MEANS OF IDENTIFY-
ING A CASE OF INFLUENZA CAUSING DEATH IN AN ADULT MALE.
Cameron E. McCoy, William B. McCombs, III, JoAnn Culpepper,
and Maria Manriquez, Scott and White Memorial Hospital,
Scott and White Clinic, Texas A&M University College of
Medicine, Temple, Texas 76508.

In February 1986, a 46 year old man died less than 2 days
after admission to the hospital from complications following
a febrile type illness. Specimens taken at autopsy were
negative for common and rare bacteria including Legionella
and Rickettsia. Viral cultures were done on spleen, liver
and lung.

A Hemabsorption positive virus was isolated from the lung
and liver using the MDCK cell line. One of these cultures
was processed for electron microscopy because pathologists
were anxious to determine a cause of death. Electron
microscopy confirmed an influenza-like virus in the membranes
of infected cells as well as attached to absorbed RBC's.

The State Health Department identified the virus as Influenza
B.

Death from Influenza is rare in apparently healthy people
in this age group. Two cases were reported in 1985, where
death of young people was due to a toxic shock syndrome-type
disease caused by Influenza A. This patient had a rash and
rapid cardiovascular collapse, fitting a pattern of toxic
shock syndrome following Influenza B infection. To date, the
same syndrome has not been reported due to Influenza B.

ENZYME DIGESTION STUDIES OF THE EMBRYONIC CHICK HEART:
LOCALIZATION OF SULFATED COMPLEX CARBOHYDRATES. J.T. Ellard
and D.A. Hay, Dept. of Biology, Stephen F. Austin State
University, Nacogdoches, TX 75962.

The myocardium and endothelium from stage 14 atrioventri-
cular (AV) explants were examined for the presence and
distribution of sulfated complex carbohydrates (SCC) as
revealed by the ruthenium red (RR) and high iron diamine-
silver protein (HID-SP) techniques. Atrioventricular regions
of chick hearts were grown for 12 and 36 hours on three-
dimensional rat-tail collagen gels. Following fixation in
glutaraldehyde, the explants were digested by chondroitinase
ABC, heparitinase, Streptomyces hyaluronidase, and a com-
b1nat1on of chondroitinase ABC followed by heparitinase. A1l
explants were routinely processed for transmission electron
microscopy. Initial results using RR in controls (no en-
zyme treatment) revealed on electron-dense line along the
matrical surfaces of both myocardium and endothelium as well
as labeled granules within the gel extracellular matrix.

High iron diamine-silver protein markers appeared as a dis-
tinct Jayer of larger dots along both myocardial and endo-
thelial surfaces and as scattered dots within the gel matrix.
Enzyme digestion demonstrated the presence of chondroitin
sulfate and heparin sulfate proteoglycans and hyaluronic
acid when used in conjunction with HID-SP and RR staining.
Results utilizing the in vitro model (3-D collagen gels)
closely parallel those obtained in vivo, thus contributing
to the validity of the model. =
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ULTRASTRUCTURAL IMMUNOCYTOCHEMISTRY OF PLANT CELLS AND
PROTOPLASTS. L.R. Griffing, N.F. McGee, and T. Dreher,
Biology Department, Texas A&M University, College Station,
Texas 77843.

Immunocytochemistry of plant cells can provide information
about the subcellular location of any of a variety of suitably
antigenic macromolecules. However, routine protocols for
plant tissue processing, fixation, and embedding-matrix
infiltration for this technique are not yet established.

In this study, brome mosaic virus-infected protoplasts are
used as a model system to assess the avajlable protocols.
The protoplasts are infected with viral RNA. The presence of
viral-associated proteins, e.g., coat protein, is assessed
with a specific antibody. Background labelling can be
checked using uninfected protoplasts and/or pre-immune sera.
The ability of a given protocol to detect proteins of low
abundance can be determined by looking at different stages
(times) of infection. The application of the derived
protocol to a variety of endogenous plant cell proteins will
be described.

MYOCARDIAL SECRETIONS IN EMBRYONIC CHICK HEARTS: THE AUTO-
RADIOGRAPHIC LOCALIZATION OF EXTRACELLULAR MACROMOLECULES. -
J.R. Turner and D.A. Hay, Dept. of Biology, Stephen F. Austin
State University, Nacogdoches, TX 75962.

Certain macromolecules (such as glycoproteins, chondroitin
sulfate- and heparin sulfate-proteoglycans) have been identi-
fied in vivo which are thought to be involved in the develop-
mental events that result in the formation of endocardial
cushions in the embryonic heart. The effects of these macro-
molecules are difficult to isolate in vivo, so an in vitro
model utilizing atrioventricular (AV) canals explanted onto
collagen gels has been developed. A comparison of the
presence and distribution of these macromolecules in vitro
and in vivo is necessary before further work can be done
using this system. Radwoact1ve isotopes (tritiated amino
acids, tritiated fucose, were used to label the
macromoiecules in vitro. Exp%ants from two day chick embryos
were placed on colTagen gels and incubated for 12 and 36
hours, then fixed in 2% glutaraldehyde and prepared for
autoradiography. Label was present throughout the myocardium
and endothelium. It also extended in a gradient from the
myocardial/gel interface decreasing in density farther
away from the myocardium. Less label was present in those
explants which had the myocardium removed after 12 hours.

The in vitro labeling was comparable to in vivo labeling.
This similarity in the morphogenetic event of secretion
provides supporting evidence for further use of the AV
explant/3-D gel system to study embryonic heart development.

The vast majority of muscle blopsy cases can be
diagnosed by light microscopy using snap frozen
skeletal muscle stained with enzyme histochemical
methods, In many instances the clinical symptoms and
other laboratory findings will suggest some form of
inflammatory myopathy. Without electron microscopic
examination one recently described form of
inflammatory myopathy with vastly different clinical
implications will be almost uniformly missed.

The entity called "inclusion body myositis" was
first reported as a clinical-pathologic phenomenon
by vunis and Samaha. The clinical manifestations
are frequently confusing and suggested a neuropathic
process in many lnstances. The disease occurs more
commonly in middle aged or elderly males, and
electrophysiologic studies often suggest neurogenic
atropy in addition to findings of myopathy,

We present the light microscopy, enzyme
histochemistry and ultrastructural findings in
three cases of inclusion body myositis diagnosed in
our laboratory,  We emphasize the peculiar ultra-
structural changes, including filaments, vacuocles
and membranous whorls characteristic of this disease.
Implications for this diagnosis are quite signifi-
cant indicating that the patient will be refractory
to steroid therapy (unlike other forms of
inflammatory myopathy).




ULTRASTRUCTURE OF IN VITRO COTTON FIBERS. J.D. Berlin, J.
Tatum, G. Hoskins, N.”Trolinder, and J.R. Goodin. Dept.
Biological Sciences, Texas Tech University, Lubbock, TX 79409.
We have recently developed a technique for growing in vitro
cotton fibers from pieces of ovules in Tiquid media. Light
and electron microscopy was used to examine the cotton ovules,
ovule calli, and cells sloughing off the calli that elongate
to become in vitro cotton fibers. The cells will be compared
to fibers that develop on the plant. The outer epidermal
layer of the ovular pieces appears to be the source for fiber
primordia; however, the possibility exists that other cells
within the ovule are involved in callus formation. Callus
cells resemble in vivo outer epidermal cells in that they are
small, dense cells that often have an enlarged nucleolus.
Two elongation regions have been observed on some fibers.
Starch-containing bodies are present in the very young cells,
but the starch disappears with age. The elongating fibers
have numerous dictyosomes, mitochondria, and individual
cisternae of RER. This work was supported in part by Cotton
Incorporated.

EPITHELIOID SARCOMA J.M. Meis, B. Mackay and N.G. Ordonez
Department of Pathology, The University of Texas System Cancer
Center, Houston

Electron microscopy has provided a great deal of
information about the fine structure of the cells of human
tumors, and has in some instances revealed the nature of the
proliferating cell when it could not be identified by Tight
microscopy alone. There are, however, instances in which the
histogenesis of a tumor remains undetermined even following
intensive ultrastructural study. An example is the neoplasm
known as epithelioid sarcoma. This uncommon tumor usually
develops on the distal upper or Tower extremity, and it can
mimic a granuloma or certain malignant tumors by light
microscopy with the result that it is readily misdiagnosed.
It is, however, malignant, and has a high incidence of local
recurrence and metastasis, often after intervals of many
years. By combining electron microscopy and
immunocytochemistry with the routine Tight microscopy, it is
usually possible to identify an epithelioid sarcoma, but the
findings from these techniques have failed to reveal the
cell of origin. Despite consistently positive
immunoreactivity for cytokeratin, and some epithelial
features by electron microscopy, a mesenchymal derivation is
favored. In a study of 16 cases, we found that 11 exhibited
relatively consistent features, while the remaining 5 were
more variable in their clinical behavior and histopathology.

SARCOMAS OF THE GASTRO-INTESTINAL TRACT B. Mackay, J.Y. Ro,
C. Floyd and N.G. Ordonez, Department of Pathology, The
University of Texas System Cancer Center, Houston

Tumors composed of spindle cells that arise from the
stomach or small or large intestine are almost all soft
tissue neoplasms, and they are generally assumed to be of
smooth muscle derivation unless it can be proved that the
cells are some other type. We have studied a series of 50
cases, most of them malignant, using a battery of
immunocytochemical staining procedures in addition to electron
microscopy. Smooth muscle characteristics were identified in
some cells of some of the tumors at the ultrastructural level,
but the majority of the sarcomas displayed little or no
evidence of smooth muscle differentiation. Positive
immunostaining for desmin correlated with the presence of
abundant smooth muscle myofilaments by electron microscopy.
Vimentin was positive in most of the tumors and was
consequently of limited specificity. Seven tumors stained
for S-100 protein, and three of these showed evidence of
schwann cell differentiation by electron microscopy.
Epithelioid transformation by 1ight microscopy correlated with
Toss of smooth muscle features. The study demonstrates that
only a minority of sarcomas of the gastro-intestinal tract
possess fine structural evidence of smooth muscle derivation,
though most may nevertheless be composed of mesenchymal cells
with Tatent potential for manifestation of smooth muscle
features.

POST EMBEDDING IMMUNOLABELING USING ULTRARAPID FREEZING AND
MOLECULAR DISTILLATION DRYING. J.G. Linner and S.A. Livesey.
Univ. Texas Health Science Center at Houston.

Ultrarapid freezing followed by molecular distillation dry-
ing and resin embedding offers several advantages as a tech-
nique for post-embedding ultrastructural immunocytochemistry.
The aim of this study has been to refine components of this
technique and apply immunolabeling using streptavidin colloid-
al gold for the localization of water soluble enzymes in the
cyclic AMP response system and antigens of known cellular lo-
cation., Ultrarapid freezing using the metal mirror technique
has been assessed for tissue and cultured cell samples using a
variety of methods of sample application. Sample holder de-
sign, precooling artifact and a cowmparison of liquid helium
versus liquid nitrogen cooling of the mirror finished copper
bar will be discussed. Molecular distillation drying is a
technique for the removal of cellular water from ultrarapidly
frozen samples without recrystallization. This technique will
be discussed in terms of improvement in equipment design and
the development of a small scale device. To date, the tech-
nique has been limited to osmicated, Spurr's resin embedded
tissue. Vapor phase osmication, while stabilizing membrane
components, has limited antigen-antibody interaction with some
but not all antigens. Recent progress using low temperature
embedding at -30°c with Lowicryl K4M and -60°c with Lowicryl
HM20 as a method of structural preservation without osmica-
tion will be reviewed. Immunolabeling using an indirect tech-
nique with a secondary biotinylated antibody and streptavidin
colloidal gold as the electron dense marker has been applied
to components of the cyclic AMP response system (catalytic
subunit, RIL and InhibitorI) and antigens of known cellular
location, eg. DNA. Sensitivity and specificity of labeling
will be correlated to the method of sample preparation.
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ULTRASTRUCTURE OF SCHISTOSOMA MANSONI EGG. J.H. Smith,
P.J.G. Neill, W.M. Kemp. Dept. Pathology and Laboratory
Medicine, College of Medicine, Texas A&M University, College
Station, TX. 77843-1114.

Previous work on Schistosoma mansoni eggs has been done
on the outer shell and newly hatched miracidium as
preservation of whole eggs for transmission electron
microscopy by fixatives, dehydrants and embedding media has
been poor. Freeze-substitution and Spurrs embedding media
preserve the internal ultrastructure of this helminth egg
shell, developing miracidium and periembryonic envelope.

The mature miracidia are identical to those described after
eggs hatch. The egg shell consists of 3 previously-
described layers perforated by cribriform pores. Underlying
the egg shell, a layer of densely-packed branching filaments
(Reynold's layer) increases as maturation proceeds. A
single layer of squamous cells, von Lichtenberg's layer,
closely adheres to the Reynold's layer; their nuclei being
located at the poles of the egg. Study of developing
miracidia indicate that.epidermal plates develop from cytons
separate from and superficial to those of the epidermal
ridges. A periembryonic space between von Lichtenberg's layer
and the developing miracidium is initially filled with
electron lucent fluid, but subsequently becomes filled with
irregularly granulofloccular material.
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CRYSTALS IN HUMAN TUMORS M.C. Steglich, J.Y. Ro, N.G. Ordonez
and B.Mackay, Department of Pathology, The University of Texas
System Cancer Center, Houston

An occasional finding within a tumor is the presence of
crystals, either within the neoplastic cells or in ducts of a
glandular lesion. They may merely be an interesting
curiosity, but in some instances, identification of the
crystals is helpful in establishing the diagnosis. If the
crystals are large or sufficiently numerous, they can be seen
in 1light microscopic sections, but when they are small or
sparse, electron microscopy is needed for their detection.
Uncommon tumors that contain intracytoplasmic crystals are
alveolar soft parts sarcoma and juxtaglomerular cell tumor.
More common neoplasms in which the cells occasionally contain
crystals are islet cell tumor and myeloma. Extracellular
crystals may form in the lumen of acini in salivary and
prostate adenocarcinomas, where they presumably arise through
condensation of secretion since they are not present in the
surrounding acinar cells.

T-2 EFFECTS ON CELLULAR ULTRASTRUCTURE IN THE PANCREAS, LIVER,
KIDNEY, AND INTESTINE OF MICE. Hilton H. Mollenhauer, Donald °
E. Corrier, and Robert E. Droleskey, Veterinary Toxicology and
Entomology Research Laboratory, ARS-USDA, College Station, TX
77841,

Tissues from mice given daily doses of T-2 (2.0 mg/kg body
weight) by stomach tube were evaluated by light and electron
microscopy after 1, 2, 7, 9, and 12 days of treatment.
Clinical signs of tozxicosis, other than softening of fecal
pellets, were not observed in the treated mice. No changes in
cellular ultrastructure were observed in either pancreas or
kidney. Brush border changes and some cellular necroses were
observed in the intestinal epithelium. The most significant
changes, however, were observed in liver. These included
changes in lipid stores (i.e., quantity and size of lipid
droplets), patterns of endoplasmic reticulum distribution, and
Golgi apparatus. Small vesicles, usually containing only one
VLDL particle, were common in hepatocytes after 1-2 days of
treatment. The pattern of ultrastructural change was similar
to that observed previously in rats exposed to aflatoxin B-2.
The liver changes were transitory in that they maximized at
1-2 days posttreatment and then declined so that by 7 days
posttreatment the liver cells appeared almost normal.

blood of metabolic waste products.

A&M University.

ON THE BACK COVER

"What Is It?

This SEM shows several podocyte cell bodies and numerous cell
processes, called foot processes or pedicles, wrapped around
glomerular capillaries in a mouse kidney. The pedicles interdigitate
and form a filtration complex that allows liquid to pass through into
the glomerular space but retards the movement of larger blood consti-
tuents. This is part of the mechanism by which the kidney clears the

Pieces of kidney were fixed, dehydrated, critical point dried and
coated by standard methods. Faces that had been previously exposed
by cutting with a fresh, sharp, clean razor blade were examined.
Micrograph by RW. Davis, Department of Medical Anatomy, Texas
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APPLICATION FOR MEMBERSHIP OR CHANGE OF ADDRESS
TEXAS SOCIETY FOR ELECTRON MICROSCOPY

Date

Please type or print legibly. Fill out completely. The numbers in parentheses are the maximum number of characters and spaces
the computer can accomodate for that blank. Though we will mail to your home address, we prefer to have your work address.

Check One: I:' I am applying for new membership in T.S.E.M.
D I am a member and wish {o change my address.

D I am a STUDENT and wish to upgrade to REGULAR membership.

Name (last name first) (35)

Institution (35)
(Please write out completely. We'll abbreviate it.)

Department (35)
{Please write out completely. We'll abbreviate it.)

Institution & Number / P.O. Box (35)

City (20) State (2) Zip_____ (5)

Mailing Address - Fill in only if different than institution address above.

Street & Number or P.O. Box

City State Zip
1st Work Phone ( ) (13) Extension (4)
2nd Work Phone ( ) (13) Extension (4)
Home Phone ( ) - (13) (optional)

Category of Membership (circle only one):

Regular Student Corporate Honorary ) Library
Year of Original Affiliation with T.S.E.M. (4)
Broad field of interest in which you utilize Electron Microscopy (Circle only one):
Zoology Botany Microbiology Cell Biology Biochemistry
Medicine Vet. Medicine Chemistry Sales Service/Repair
Materials Petroleum Semiconductor Environment Minerals

If you are a member changing your address, please attach an old mailing label to help us identify your previous record in the
computer. Applicants for membership should include a chéck or money order for one year’s dues with application (Regular: $10.00;
Student: $2.00; Corporate: $75.00).

Applications for new membership, or for upgrading of membership category from STUDENT to REGULAR, will be presented
to the Executive Council at their next meeting for their approval {majority vote). The applicants will then be presented by the coun-
cil to the membership at the next general business meeting for their approval (majority vote). Applicants will be added to the member-
ship rolls at that time.

Please Return To: H. Wayne Sampson, Ph.D., Secretary T.S.E.M.
Department of Anatomy, College of Medicine
Texas A&M University, College Station, Texas 77843
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High-resolution
elemental mapping.

(At reasonable cost!)

500 700

ESlat E=550eV
Specimen: ultra-thin section of the liver of a hemosiderosis patient.

EEL-spectrum

The Zeiss EM-902 Transmission Electron Microscope is  The EM-902 system lets you select both electron energy
the first commercially available TEM with an integrated  level and band width to produce an slement-specific
imaging spectrometer. electron energy loss spectrum of a small specimen area.

Electron Spectrographic Imaging (ESI)

with the EM-902:

Selective imaging of even low atomic number elements (B, C, N, F)

Very high resolution even with thick sections (0.25-1.5 micron).

Improved image contrast of unstained, electron-dense materials in brightfield and darkfield.

Detection of extrernely small concentrations of elements, i.e. 102'g,

Ease and speed of operation. In 20 seconds do what formerly took hours.

Reasonable cst (<$300,000).

Call or write today for a demonstration
or more information.

Electron Optics Dept, Carl Zeiss, Inc,
One Zeiss Drive, Thornwood, NY 10594,
(914) 681-7754.

Carl Zeiss, Inc.

One Zeiss Drive
Thornwood, NY 10594
914.747 1800




SCIEN-TECH SERVICES

TED COOPER, Owner
911 Piedmont ¢ Sugar Land, TX 77478

713-491-1883

24 Years Experience In Service
Presents

Laboratory Equipment Sales and Service
on RCA and Hitachi Electron Mlcroscopes
Service Contracts and Demand Work is Available on
Electron Microscopes and
All Vacuum Evaporators, Sputter Coaters,
and Associated Equipment.

TEXAS DISTRIBUTORS
FOR

de FONBRUNE MICROMANIPULATOR and MICROFORGE
TECHNICAL MANUFACTURING CORPORATIONS
“MICRO-G’’ VIBRATION ISOLATION SYSTEMS

also

SCIEN-TECH SERVICES - ILLUMINATED SPECIMEN BLOCK HOLDER for
Trimming Beem Type Embedded Specimens.

SCIEN-TECH SERVICES - KNIFE LIGHT FOR MT-2 ULTRAMICROTOMES.
— — — CUT HERE

To Obtain Information on the above Equipment and Service,
Check the proper space listed below:

) de FONBRUNE MICROMANIPULATOR

) de FONBRUNE MICROFORGE

) “MICRO-G’’ VIBRATION ISOLATION SYSTEMS

) SCIEN-TECH SERVICES - ILLUMINATED SPECIMEN BLOCK HOLDER

) SCIEN-TECH SERVICES - KNIFE LIGHT FOR MT-2 ULTRAMICROTOMES
) EQUIPMENT SERVICE

Name: Title:

Department:

Location:

City: : Zip:

Phone: A.C.

Send to: SCIEN-TECH SERVICES or call Ted Cooper
911 Piedmont /Sugar Land, TX 77478 at A.C. 713-491-1883

Thank You For Your Time And Interest. Ted Cooper




Diatome Ultra-thin Diatome Cryo-dry
for incomparably uniform sections— for dry cutting with a triangular
free from scoring or compression. holder made of stainless steel
for extremely low temperature.

Fach Diatome Diamond Knife is handcrafted in Switzerland
from gem-quality diamonds to give you the “perfect” cutting edge.

Diatome Cryo-wet / :
for wet cutting with a boat for cutting semi-thick or
made of stainless steel. large sections.

DIATIOMERUS:

Call or write for more information today.
P.O. Box 125, Fort Washington, PA 19034  (215) 646-1478




TECHNICAL ADVISORY NETWORK

The Technologists’ Forum is compiling a directory con-
sisting of those members willing to provide advice, by

telephone or in person, on their particular technical

specializations in electron microscopy. If you would like to
participate, please indicate on the list below those technical
skills or subjects in which you will serve as an advisor.
Please provide your name, address, and telephone number.

The listing will be made avaiable upon request.

Name

Address

Title

Department

Institution

Phone Number

Primary Area of Activity

O Biological O Materials

Specimen Preparation
. Standard tissue fixation and resin embedding
. Rapid processing for diagnostic specimens
. Sectioning and staining for light microscopy
. Ultramicrotomy-glass knife making
. Diamond knives
. Serial sectioning
. SEM specimen preparation
a. Critical point drying
b. Freeze drying
¢. Thin film coating
d. Conductive staining
8. Freeze etching
9. Freeze substitution
10. Replication techniques, shadow casting
11. Rapid freezing
12. Negative staining
13. Oxygen plasma etching
14. EM autoradiography
15. Cryultramicrotomy
16. EM immunocytochemistry and labelling
17. Microincineration
18. Electro-polishing, ion thinning
19. Support films for high resolution
20. Standards for x-ray: biological
21. Standards for x-ray: materials
22. Other: specify
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Instrumentation

. Transmission electron miscroscopy

. Scanning electron microscopy

. Wave-length dispersive x-ray microanalysis
. Energy dispersive x-ray microanalysis

. Energy dispersive x-ray microanalysis

. Scanning-transmission (STEM)

. X-ray diffraction

. Energy loss spectroscopy

. Auger spectroscopy

. Vacuum evaporators: sputter-coaters, etc.

. SEM maintenance

. TEM maintenance

. Other: specify

Other Techniques And Procedures

. Computer processing of micrographs

. Electron diffraction

. Microdiffraction

. Fractography

. Electron micrography

. Image enhancement

. Morphometric analysis

. Photomicrography

. Reconstructions from serial thin section
. Stereology

. Stereo pairs

. Voltage contrast in SEM

. Teaching SEM
. Teaching TEM
. Teaching x-ray
. Audio visuals
. Other: specify

Please Return Completed Form To:

Dr. Joseph M. Harb

Director, Electron Microscopy Services
Milwaukee Children’s Hospital

1700 West Wisconsin Avenue
Milwaukee, Wisconsin 53233
Telephone: (414) 931-4188
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Lanthanium Hexaboride (LaBe)
single crystal cathodes have
revolutionized electron beam
technology. The intense, coherent
beam produced by an LaBs cath-
ode is superior in every way to
tungsten. But all LaBe cathodes
are not created equal. To find out
who is recognized as the
industry leader, just open the
wehnelt of a new JEOL, Philips,
Cambridge or IS| electron micro-
scope. You'll find only cne brand
of LaBs cathode installed: the
DENKA Model 3.

DENKA manufactures the
industry’s purest, highest quality
LaBs crystals for use in our cath-
ode tips. We start with crystals
larger than any other manufac-
turer can grow. Our high-quality
cathodes represent the pinnacle
of precision processing technolo-
gy and quality control for the
precision electronics industry. But

quality also shows in the way the
DENKA LaBs Cathode, Model 3,
performs on the job.

Scan our possibilities:

HIGH BRIGHTNESS. An LaBs beam is ten
times brighter than tungsten, has superior
resotution, and features a wide range of
acceleration voltages. It provides sharp, clear
pictures down to the smallest detalil.

LONG LIFE. Heat and vacuum are the final
determiners of any cathode tip's life, but at
1550°C and a vacuum of 10-7 Torr, a service
life of about 500 hours can be expected, far
longer than the expected life of other brands.
STABILITY. Thanks to its simple and
durable construction, every DENKA LaBe
Cathode, Model 3, offers a stability of better
than 3 percent per hour at 1550°C, encour-
aging long-term test and research uses.
INTERCHANGEABILITY. There's no need
to buy a new electron microscope just 1o
enjoy DENKA quality. Among the many
brands for which the DENKA LaBs Cathode,
Model 3, is available are JEOL, i3I, Hitachi,
Philips, Cambridge, Amry, Zeiss, Seimens,
and many more.

We're building the best LaBe
cathodes and we're making them

only one way — Precisely, DENKA.

DENKA

DENKI KAGAKU KOGYO KABUSHIKI KAISHA

Head Office: 4-1, Yuraku-cho 1-cheme, Chiyoda-ku,
Tokyo 100, Japan.

Telephone: Tokyo 507-5268

New York Office: Pan American Bldg.

200 Park Avenue, New York, N.Y. 10166, US.A.
Telephone: (212) 867-1381

For inquiries, contact your nearest Mitsui office:

-(%)-MlTsw & CO. (U.S.A), INC.

New York: MITSUL & CO. (U.S.A), INC., Head Office
NYCCP SECT.

Pan American Bldg., 200 Park Avenue, New York,
N.Y. 10166, US.A.

Telephone: (212) 878-4459

MITSU!I & CO.
EUROPE GROUP

Dusseldorf: MITSU! & CO. EUROPE G.m.b.H
DUSCP SECT.

4, DUusseldorf 1, Konigsallee 92a, FR. GERMANY
Telephone: (211) 87981

London: MITSU! & CO., LTD., London Branch
LDNCP SECT.

Temple Court, 11, Queen Victoria Street, London
EC4N 48B, UNITED KINGDOM

Telephone: (01) 236-1904




RESEARCH ASSOCIATE OR ASSISTANT WANTED

Research associate or Assistant with a good working knowledge of electron
microscopy. We are studying the synthesis transport and membrane assembly of
synaptic proteins using immunocytochemical approaches. These studies involve the
production of monoclonal antibodies to membrane carriers involved in the transloca-
tion and expression of proteins at the synapse. Most of the studies are being carried
out in tissue culture, and therefore this project requires a person who is proficient
in obtaining good thin sections with an ultramicrotome. Persons interested in these
projects will be directly involved in planning and executing the experiments and
will co-author the publications which are the results of their efforts.

Interested individuals should send a resume and names of references to:

Dr. S. Bursztajn

Neurology Department/Neuroscience Program

Baylor College of Medicine
One Baylor Plaza
Houston, Texas 77030
Telephone (713) 799-5991

CORPORATE MEMBERS

[SEM

&

AMRay, Inc., William Wehling, 112
Shady Oak Dr., Georgetown, TX 78628.
(214) 247-3542.

Atomic Spectroscopy Instruments, Inc.,
Graham R. Bird. P.O. Box 801183. Houston,
TX 77036. (713) 270-6546.

Cambridge Instruments, Inc., Sales/Scien-
tific Division, Wick Bostick. 40 Robert Pitt
Drive. Monsey, NY 10952. (713) 353-9303.

Chromalloy American; Turbine Supp.,
Dept. of Metallurgical Services, James R.
Barnett. P.O. Box 20148. San Antonio, TX
78220. (512) 333-6010.

EBTEC Corp., Margrit Barry. 120
Shoemaker Lane. Agawam, MA 01001.

EDAX International, Inc., Sales Depart-
ment, Larry Williams. 2584 Bridgewood
Lane. Snellville, GA 30278. (413) 786-9322.

Electron Microscepy Sciences, Sales
Department, Richard Rebert. Box 251. Ft.
Washington, PA 19034. (800) 523-5874.

EMSL Supplies, Luc Bosclair. 108 Had-
don Ave. Westmont, NJ 08108. (609)
858-4800.

Ernest F. Fullan, Inc., Dianne B. Fullan.
900 Albany Shaker Rd. Latham, NY 12110.
(518) 785-5533.

Gatan Incorporated, Larry Stoter. 6678
Owens Dr. Pleasanton, CA 94566. (415)
463-0200.

JEOL (U.S.A.) Richard Lois. 1 Kingwood
Place. Suite 122-B. Kingwood, TX 77339.
(713) 358-2121.

Kevex Corp., H. Rick Cumby. 6417 Glen-
moor. Garland, TX 75043.

Ladd Research Industries, Inc.Ted
Willmarth. 1209 Dogwood Dr. Kingston, TN
37763. (615) 376-6358.

Life Cell Corporation, Jane Lea Hicks.
3606-A Research Forest Dr. The Woodlands,
TX 77381. (713) 367-5368.

LKB Instruments, Inc., Ultramicrotomy
Instruments Div., Hope P. Boyce. 9319
Gaither Road. Gaithersburg, MD 20877.
(800) 638-6692.

Micro Engineering Inc., Bernard E. Mesa.
Rt. 2, Rural Box 474. FM Road 3179. Hunt-
sville, TX 77340. (409) 291-6891.

Ted Pella, Inc., Ted Pella. P.O. Box 510.
Tustin, CA 92681. (800) 854-7553.

Perkin-Elmer Physical Electronics, John J.
Kadlec. 1011 S. Sherman St. Richardson,
TX 75081. (214) 669-4400.

Philips Electronic Instruments, Inc.,Jo
Long. Suite 150, 7000 Regency Square
Blvd. Houston, TX 77036. (713) 782-4845.

Polaron Instruments, Inc., Brian Kyte.
2293 Amber Drive, Hatfield, PA 19440.
(215) 822-2665.

Polyscience, Inc., B. David Halpern, Paul
Valley Industrial Park, Warrington, PA

18976. (215) 343-6484. °

Princeton Gamma-Tech, Ronald W.
Lawyer. Suite 606. 2602 Electronic Lane.
Dallas, TX 75220. (214) 357-7007.

Reichert-Jung, Inc., Department of
Histology; E.M. Specialist, Janet I. Min-
shew. 9630 Chartwell Dr. Dallas, TX 75243.
(214) 343-3768.

Research and Manufacturing Co., Inc.,
M.C. Triola. P.O. Box 6732. San Antonio,
TX 78209. (512) 734-4335.

Scien-Tech Services, Ted Cooper. 911
Piedmont. Sugarland, TX 77478. (713)
491-1883.

Spectrochemical Res. Lab, Inc., M.E.
Foster. Suite A-12. 4800 W. 34th St.
Houston, TX 77092. (713) 682-6738.

SPI Supplies, Division of Structure Probe,
Inc., Charles A. Garber. P.O. Box 656. West
Chester, PA 19381. (800) 242-4774.

Tracor Northern, Inc., Thomas H. Leves-
que. 4270 Kellway Circle. Dallas, TX 75234.
(214) 387-0606.

Carl Zeiss, Inc., Dept. of Electron Optics,
Dietrich Voss. P.O. Box 2025, Willis, TX
77378. (409) 856-7678.
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Buyers
Guide to
EM

specimen
preparation

PD3
Plate Degasser

For degassing photographic
films and plates prior to EM use.
Chamber can be mounted
horizontally or vertically above
vacuum pump. More than one
chamber can be used for
increased capacity.

ETD4
Tissue Dryer

For the optical and electron
microscopist. Utilises the Pearse
freeze drying technique —
reducing the shrinkage of
specimens associated with
critical point drying.

E306A
Coating System

Ideal for research, development and small batch
production. Compact 300mm chamber, clean fast
pumping, simple to operate. Advanced, comprehensive
PIOCess accessory range . . . to suit all requirements of
current preparation techniques.

S150B
Sputter Coat

Inexpensive, self-contained
bench top unit especially for
SEM applications. Accessory
range enables metallurgists to
prepare samples for optical
interference microscopy.

EDWARDS HIGH VACUUM, INC.
2204 Forbes Drive

Austin, TX 78754

512-834-8833

EDWARDS HIGH VACUUM, INC.
RO. Box 524

Euless, TX 76039

817-267-7227

EDWARDS HIGH VACUUM, INC.
3279 Grand Island Bivd.

Grand Island, NY 14072
716-773-7552

Edwards High Vacuum is a division of BOC Limited




Join EMSA

Electron Microscopy Society of America

— ENJOY THESE ADVANTAGES —

> EMSA Bulletin twice each year

» Special subscription rates
on microscopy journals

» Employer/employee listings

» AV Tape Rental and Copying Privileges

» Microscopy Book List

> Poster Exhibit Use

» Tutorials and Demos at National Meeting

» Listing of Short Courses in Microscopy

> Instrument Instructions Clearing House

B Listing of Microscopy Software and other AVs

B Annual meeting that covers all areas of
microscopy with exhibits of
current instruments & supplies

and

B Lots of new friends as microscopists
are great people and friendly!

Write for a membership form

EMSA

P.O. Box EMSA — Woods Hole, MA 02543
(617) 540-7639
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TSEM Members

Michael Ahearn, P.O. Box 27119,
Houston, TX 77227

Science Library, Cameron Lib., University
of Alberta, Edmonton, Alberta, T6B 2]8,
Canada

George R. Aliaga, 414 Gilbert, Bryan, TX
77801

Anne Marie Anderson, 12206
Morristown, San Antonio, TX 78233, (512)
657-6184

Frank A. Antheny, Department of
Biochemistry, St. Jude Children’s Research
Hospital, 332 N. Lauderdale, P.O. Box 318,
Memphis, TN 38101, (901) 522-0544

Science-Engineering Library, University
of Arizona, Tucson, AZ 85721

James R. Arnold, Department of Chemical
Pathology (FO5), University of Texas
Medical Branch, Galveston, TX 77550, (409)
766-3653

John Arnott, Ladd Research Ind., Inc.,
P.O. Box 1005, Burlington, VT 05402

Howard J. Arnott, Department of Biology,
University of Texas at Arlington, P.O. Box
19047, Arlington, TX 76019, (817) 273-3491

Carl Aufdermarsh, Materials Laboratory,
Schlumberger Well Services, P.O. Box
2175, Houston, TX 77252

Ralph W. Steen Library, Serials Unit,
Stephen F. Austin State University, Box
13055, SFA Station, Nacogdoches, TX
75962

Randy T. Baker, 2116 Wilson Drive,
Arlington, TX 76011, (214) 277-9264

Wayne J. Barcellona, Department of
Biology, Texas Christian University, P.O.
Box 32916, Fort Worth, TX 76129, (817)
921-7165

Stephen S. Barham, Department of Cell
Biology, Mayo Clinic/Foundation, 200 SW
1st Street, Rochester, MN 55905, (507)
284-8584

James R. Barneit, Department of
Metallurgical Services, Chromalloy
American; Turbine Supp., P.O. Box 20148,
San Antonio, TX 78220

James P. Barrish, 4003 Levonshire,
Houston, TX 77025

Margrit Barry, EBTEC Corp., P.O. Box
468, Agawam, MA 01001

Jill Bast, R. & D. Process Analysis
Laboratory, United Technologies Mosstek,
1215 W. Crosby; Mail Station 906,
Carrollton, TX 75006, (214) 466-7122

George & Helen Ladd Library, Bates
College, Lewiston, ME 04240

Paul S. Baur, Jr., 3319 Ave. R,
Galveston, TX 77550

Steven C. Bauserman, Department of
Anatomic Pathology, Scott & White Clinic,
2401 S. 31st Street, Temple, TX 76508

Serials Department, Baylor University
Library, Box 6307, Waco, TX 76706

Dennis Bellotto, 4414 Buena Vista, Apt.
#101, Dallas, TX 75205

Don C. Benefiel, 103 Ligustrum, Lake
Jackson, TX 77566, (409) 238-1075

Marylyn Hoy Bennett, Semiconductor
Process Lab, Texas Instruments, Inc., P.O.
Box 655621 (MS: 944), Dallas, TX 75265
(214) 995-0821
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Jan P. G. Bergmanson, College of
Optometry, University of Houston, 4800
Calhoun Road, Houston, TX 77004

Jacques A. Berlin, Office of Public
Health, New York State Department of
Health, 584 Delaware Ave., Buffalo, NY
14202, (716) 847-4501

Jerry D. Berlin, Department of Biological
Sciences, Texas Tech University, Lubbock,
TX 79409, (806) 742-2704

Brian R. Berridge, Electron
Microscopy/SGHQLAE, Wilford Hall
U.S.A.F. Med. Center, Lackland A.F.B., TX
78236, (512) 670-7665

Cole Bess, Electron Microscope Supplier
Div., EMCorp., P.O. Box 285, Chestnut Hill,
MA 02167

Graham R. Bird, Atomic Spectroscopy
Instruments Inc., P.O. Box 801183,
Houston, TX 77036, (713) 270-6546

Greg D. Blaisdell, 4212 Medical #212,
San Antonio, TX 78229

Vicki Blanchard, Department of
Ophthalmology, Baylor Medical School,
One Baylor Plaza, Houston, TX 77030

Yvonne Blocker, 5631 Spellman,
Houston, TX 77096

Roc Blumenthal, Dallas Device Analysis
Laboratory, Texas Instruments, Inc., P.O.
Box 225012, Mail Stop 74, Dallas TX
75265, (214) 995-2294

Robert V. Blystone, Department of
Biology, Trinity University, 715 Stadium
Drive, San Antonio, TX 78284, (512)
736-7231

Alfred C. Bodenman, 9602 Clarion, San
Antonio, TX 78217

Luc Beisclair, EMSL Supplies, 108
Haddon Ave., Westmont, NJ 08108, (609)
858-4800

Barbera Border, Department of Cell
Biology & Anatomy, University of Texas
Health Science Center, 5323 Harry Hines
Blvd., Dallas, TX 75235 (214) 688-2486

Janice Borland, 2906 Lindbergh, Dallas,
TX 75228

Mattie Bossart, Department of Pathology-
E.M. Lab, St. Luke’s Episcopal Hospital,
6720 Bertner Ave., Houston, TX 77030,
(713) 791-3274

Wick Bostick, Sales/Scientific Division,
Cambridge Instruments, Inc., 40 Robert Pitt
Drive, Monsey, NY 10952, (713) 353-9303

William R. Bowen, Department of
Biology, University of Arkansas at Little
Rock, 33rd St. at University, Little Rock,
AR 72204, (501) 569-3270

Daniel E. Bowers, Jr., Department of
Biomedical Scin.-Anatomy, So. Ilinois
University Schl. Dental Med, 2800 College
Ave., Alton, IL 62002, (618) 463-3902.

Hope P. Boyce, Ultramicrotomy
Instruments Division, L.K.B. Instruments,
Inc., 9319 Gaither Road, Gaithersburg, MD
20877, (800) 638-6692 '

Louis H. Bragg, Department of Biology,
University of Texas at Arlington, P.O. Box
19498, Arlington, TX 76019, (214) 274-1020

John Branson, Physical Electronics
Division, Perkin-Elmer, 1820 Apollo Rd.,
Richardson, TX 75081, (214) 669-4400

Bill Brinkley, Department of Cell Biology
and Anatomy, University of Alabama at
Birmingham, Birmingham, AL 35294

Jon Brock, Department of Experimental
Pathology, Wadley Inst. of Molecular
Biology, 9000 Harry Hines Blvd., Dallas, TX
75235, (214) 321-8668 .

S.G. Brothman, Southland Cryogenics,
Inc., P.O. Box 110627, Carrollton, TX
75011, (214) 242-7551

Paul Brown, R.F. Monolithics, Inc., 4441
Sigma Rd., Dallas, TX 75244, (214)
233-2903

Gary Michael Brown, Material
Characterization Lab, Exxon Chemical
Company, 5200 Bayway Dr./P.O. Box 5200,
Baytown, TX 77522

R. Malcolm Brown, Jr., Department of
Botany, University of Texas at Austin,
Austin, TX 78712, (512} 476-8701

Jean-Pierre Brunschwig, Department of
Pharmacology R-189, University of Miami
School of Medicine, P.O. Box 016189,
Miami, FL 33101, (305) 547-6381

Canaday Library, Bryn Mawr College,
Bryn Mawr, PA 19010

Corazon D.Bucana, Department of Cell
Biology, University of Texas M.D. Anderson
Hospital, 6723 Bertner Ave., HMB 173,
Houston, TX 77030, (713) 792-8106

Louis Maximilian Buja, Department of
Pathology, University of Texas Health
Science Cent., 5323 Harry Hines Blvd.,
Dallas, TX 75235, (214) 688-2147

Ruth Ellen Bulger, Renal Research Lab.
M.S.M.B. 7242, University of Texas Health
Science Cent., P.O. Box 20708, Houston,
TX 77225, (713) 792-5087

Terry R. Burns, Department of Pathology,
Baylor College of Medicine, 2814 Prescott,
Houston, TX 77025

Wilhelmina Butcher, Department of
Veterinary Pathology (VSP), School of
Aerospace Medicine, Brooks Air Force Base,
San Antonio, TX 78235, {(512) 536-3554

James K. Butler, Department of Biology,
University of Texas at Arlington, P.O. Box
19498, Arlington, TX 76019, (817) 273-2403

Thomas Caceci, Department of Veterinary
Anatomy, Texas A & M University-Vet.
Medicine, Highway 60 and Argronomy Rd.,
College Station, TX 77843, (409) 845-4200

Biomedical Library, University of
California at L.A., 12-077 Center for Health
Sciences, Los Angeles, CA 90024

Millikan Memorial Library, Acquisitions
Department 1-32, California Inst. of
Technology, 1201 E. California Blvd.,
Pasadena, CA 91125

Biology Library, University of California
at Berkley, Rm. 3503, Life Science
Building, Berkley, CA 94720

General Library, University of California
at Davis, Davis CA 95616

Christie A. Callender, Houston Research
Center, Westchase, Texaco, Inc., P.O. Box
770070, Houston, TX 77215, (713) 954-6000

Ivan L. Cameron, Department of Cell. &
Structural Biology, University of Texas
Health Science Cent., 7703 Floyd Curl Dr.,
San Antonio, TX 78284, (512) 691-6537




Marion M. Campbell, Dental Science
Institute, University of Texas Dental
Branch, 1018 Blodgett, Houston, TX 77004,
(713) 792-4161

Marvin S. Cannon, Department of
Anatomy; College of Medicine, Texas A &
M University, College Station, TX 77843,
(409) 845-4982

Justin Andrew Capers, Department of
Biology, Texas Christian University, 4064
Boca Bay Dr., Dallas, TX 75244, (214)
651-1234

David R. Caprette, Department of
Medicine; Cardio Vascular Science, Baylor
College of Medicine, One Baylor Plaza,
Houston, TX 77030, (713) 799-4188

Vincent L. Carlino, VCR Group, 650 Fifth
St, Ste. 305, San Francisco, CA 94107

Freida L. Carson, Department of
Histopathology, Baylor University Medical
Center, 3500 Gaston Ave., Dallas, TX
75246, (214) 820-2251

Joiner Cartwright, Jr., Department of
Pathology-Room 262B, Baylor College of
Medicine, 1200 Moursund St., Houston, TX
77030, (713) 799-4661

Susan Carty, Department of Biology,
Texas A & M University, College Station,
TX 77843, (409) 845-3338

Jeffrey P. Chang, Department of Human
Biology Chem. & Genet., University of
Texas Medical Branch, Division of Cell
Biology F 43, Galveston, TX 77550, (409)
761-2761

Charles S. Chang,
No.B, Alhambra, CA 91801

Edward R. Chevalier, Department of
Pathology, Wilford Hall Medical Center,
7186 Hickory Grove, San Antonio, TX
78227, (512} 670-7660

Joseph Regenstein Library, University of
Chicago, 1100 E. 57th St., Chicago, IL
60637

Narumol Chinookoswong, Department of
Comparative Medicine, University of Texas
Medical School, P.O. Box 20708, Houston,
TX 77030, (713) 792-5801

Monique Denise Christensen, Department
of Physiology & Biophysics, University of
Texas Medical Branch, Basic Sciences
Building, Galveston, TX 77550, (409)
761-3919

Claremont College Libraries, 800
Dartmouth St., Claremont, CA 91711

Janice Clarke, Apt. #14, 2004 Forest Park
Blvd., Fort Worth, TX 76110, (817)
926-5463

Marc S. Cohen, Division of Urclogy,
University of Texas Medical Branch,
Galveston, TX 77550, (409) 761-2091

Arthur Cole, Department of Physics,
University of Texas M.D. Anderson
Hospital, 6723 Bertner Ave., Houston, TX
77030, (713) 792-3292.

Amelia Collins, P.O. Box 3148,
Galveston, TX 77552, (409) 762-0250

Science Library, Norlin Lib., University
of Colorado at Boulder, Campus Box 184,
Boulder, CO 80309

William E. Mergan Library, Colorado
State University, Fort Collins, CO 80523

Biological Sciences Library, Columbia
University, 914 Schermerhorn, New York,
NY 10027

Ted Cooper, Scien-Tech Services, 911
Piedmont, Sugarland, TX 77478, (713)
491-1883

303 N. Stoneman

Kay M. Cooper, M. B. L., University of
Texas Medical Branch, 200 University
Blvd., Galveston, TX 77550, (409) 737-3061

Carolyn Corn, Department of Cell Biol. &
Environmental Science, University Health
Center, P.O. Box 2003, Tyler, TX 75710,
(214) 877-3451

John M. Olin Library, Cornell University,
Ithaca, NY 14853

Ernest F. Couch, Department of Biology,
Texas Christian University, Fort Worth, TX
76129, (817) 921-7165

Robert Cox, 1307 Ave. N (rear),
Galveston, Texas 77550

Joann Culpepper, Department of
Virology, Scott & White Hospital, 2401 S.
31st Street, Temple, TX 76508

H. Rick Cumby, Kevex Corp., 6417
Glenmoor, Garland, TX 75043

Philip E. Dahlberg, Metallurgical
Consultants, Inc., P.O. Box 88046, Houston,
TX 77288, (713) 526-6351

George A. Damoff, Department of
Biology, Stephen F. Austin State
University, Nacogdoches, TX 75961, (409)
569-3601

Marianne Dauwalder, Department of
Botany, University of Texas, Austin, TX
78713, (512) 471-6439

David L. Davidson, Department of
Materials Sciences, Southwest Research
Institute, P.O. Box 28510, San Antonio, TX
78284, (512) 684-5111

M. Lynn Davis, Department Cell Bio. &
Environmental Science, University of Texas
Health Science Center, Box 2003, Tyler TX
75710, (214) 877-3451

Charles Patrick Davis, Department of
Microbiology, University of Texas Medical
Branch, Galveston, TX 77550, (409)
761-2323

Joyce S. Davis, Department of Pathology
& Lab Medicine, Texas A & M University,
208 Medical Sciences Building, College
Station, TX 77843, (409) 845-7234

Ronald W. Davis, Human Anatomy,
Texas A & M University, College Station,
TX 77843, (409) 845-7904

Brian Joseph De Foe, Lightwave Device
Development Lab, Rockwell International
(CTSD), 1200 North Alma MS 406-230,
Richardson, TX 75081, (214) 996-6258

Christina L. Dees, Department of
Pathology, Brackenridge Hospital, 601 E.
15th Street, Austin, TX 78701, (512)
480-1535

Michael J. Dennis, Department of
Research, Nowesco Services, 12800 W.
Little York Road, Houston, TX 77041, {713)
896-2370

Dwight E. Deuring, Department of
Geological Sciences, Southern Methodist
University, 3225 Daniels Ave., Dallas, TX
75275, (214) 692-2751

Ronald F. Dodsen, University of Texas
Health Science Center, P.O. Box 2003,
Tyler, TX 75710

Mary P. Doerfler, 502 Brooks Dr.,
Temple, TX 76502, (817) 778-3030

Bob Droleskey, Vet. Toxicol. & Entomol.
Res. Lab, United States Department of
Agriculture, P.O. Drawer GE, College
Station, TX 77841, (409) 846-8682

Pauline J. Duke, P.O. Box 20068, Dental
Science Institute, University of Texas Dental
Branch, Houston, TX 77225

Gwynne Duke, 227 Clearview, San
Antonio, TX 78228, (512} 433-7750

Biology-Forestry Library, Duke
University, Durham, NC 27706

Donald Duncan, Department of Anatomy,
University of Texas Medical Branch,
Galveston, TX 77550

Dena M. Edwards, Biology, Sam Houston
State University, Huntsville, TX 77341,
(409) 294-1543

Jeffrey T. Ellard, Department of Biology,
Stephen F. Austin State University,
S.F.A.S. Station, Box 13003, Nacogdoches,
TX 75962, (409) 560-5584

Joanne Tontz Ellzey, Department of
Biological Sciences, University of Texas at
El Paso, Ultrastructure Laboratory, El Paso,
TX 79968

Armour Elwood, Department of Physics,
University of Texas M.D. Anderson
Hospital, 6723 Bertner, Houston, TX 77030,
(713) 792-3292

Margaret L. Farley, Department of
Pathology; Cytopath. Lab, University of
Texas Health Science Cent., P.O. Box 2003,
Tyler, TX 75710, (214) 877-3411

Cesar D. Fermin, Otorhinolaryngology &
Community Science, Baylor College of
Medicine, One Baylor Plaza NA-500,
Houston, TX 77030, (713) 799-5927

H. Fernandez-Moran, Pritzker School of
Medicine, University of Chicago, 5640 Ellis
Avenue, Chicago, IL 60637

Jesse Flores, Products Safety and Claims
Substan., Mary Kay Cosmetics, Inc., 1330
Regal Row, Dallas, TX 75247, (214)
638-6716

Dean S. Folse, Department of Pathology,
University of Texas Medical Branch,
Galveston, TX 77550, (409) 761-2870

W. Mark Fondren, Department of
Biology, Baylor University, Waco, TX
76706, (817) 755-4011

Joan Oswalt Ford, Department of Cell
Biol. & Environmental Science, University
of Texas Health Science Center, P.O. Box
2003, Tyler, TX 75710, (214) 877-3451

M.E. Foster, Spectrochemical Res. Lab,
Inc., 4800 W, 34th St., Suite A-12,
Houston, TX 77092

Weldon Foster, Department of
Engineering Technology, Schlumberger
Well Services, 2175/MD3G, Houston, TX
77252, (713) 928-4759

Robert G. Freeman, Department of
Pathology, University of Texas Health
Science Center, 5323 Harry Hines Blvd.,
Dallas, TX 75235

Miles S. Frey, Department of Veterinary
Pathology, Texas A & M University, Route
1; P.O. Box 669, Hearne, TX 77859, (409)
845-9527

Greta A. Fryxell, Department of
Oceanography, Texas A & M University, TX
77843, (409) 845-4543

Bob Fulginiti, Department of Botany,
University of Texas at Austin, Austin, TX
78712

Dianne B. Fullam, Ernest F. Fullam, Inc.,
900 Albany Shaker Rd., Latham, NY 12110

Charles A. Garber, Div. of Structure
Probe, Inc., SPI Supplies, P.O. Box 656,
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Announcement
For All Members

The Education Committee of EMSA is starting a library of
researcher-written instructions for operating various
instruments related to electron microscopy.

Once a sufficient data base has been established, member
may obtain copies for use in their own labs.

We ask that you send one good copy of your directions (not
the manufacturer’s) for operating such instruments as:
electron microscopes, ultramicrotomes, vacuum equipment,
freezing apparatus, analytical instrumentation, etc.

Please include your name, address, phone number,
instrument model and date when directions were written.

Send to:

Instrument Directions
c/o Dr. John Bozzola, Director
Center for Electron Microscopy
Southern Illinois University
Carbondale, IL 62901

NEW MEMBERS

(Received too late to be included in the alphabetical section.)
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University, Nacogdoches, TX 75961, Medical Branch, Galveston, 200, University Nacogdoches, TX 75961
409-568-3601 Blvd., Suite 610 Professional Building, Lawrence F. Thorne, Stephen F. Austin
Rolando Estrada-Gordillo, Department of Galveston, TX 77550 State University, 5109 Northway #601,
Pathology, Baylor College of Medicine, One Michael G. Merkle, Department of Life Nacogdoches, TX 75961, 409-560-2223
Baylor Plaza, Path. Department, BCM, Sciences, Sam Houston State University,
Houston, TX 77025, 713-791-7021 214 N. Drew, Livingston, TX 77351,
Angelique K. Graves, Department 409-294-1111

Medical Anatomy, Texas A&M University,
College Station, TX 77843, 409-845-7904
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For results you
can publish

Precise and sensitive
localization of Immu-
noglobulin A recep-
tors to the exoplasmic
side of Golgi mem-
branes and associ-
ated vesiclesin an
intestinal epithelial
cell, using cryoultra-
microtomy and gold
labelling. Dr. Jan
Slot, University of
Utrecht, and Dr.
Lahja Sevéus, LKB.

High precision work And even more acclaim because it’s
demands maximum  probably easier to use than any other in-
concentration. Soyou strument, with the largest cryo chamber
can givetime toyour for maximum convenience. Flexible

. sections without wor-  enough for X-ray microanalysis and fro-

rying about your zen hydrated studies, CryoNova needs up
equipment. CryoNova® makes it easy. to three times less LNg than other systems.
Enabling you to routinely handle ultra-  And it’s got all the automation you need
thin sections with very reproducible for completely reliable performance.
results. Precise temperature stability and LKB’s modern cryo system is fully

thermal feed combine to give youanin-  supported by seminars, workshops, tech-
strument capable of reproducing a series nical notes and cryoultramicrotomy spe-
of ultrathin sections with consistent accu- cialists. They all combine to help you get
racy and uniformity. That’s why Cryo- results you can trust and publish. Get in
Nova has won great acceptance by many touch with LKB.

cell biologists and pathologists all over

the world.

Microtomy Systems Division

LKB Instruments Inc., 9319 Gaither Road, Gaithersburg, Maryland 20877.
Tel. (301) 963 3200, telex 646 34, telefax (301) 963 7780.

Manufactured under license from RMC, Inc. United States Letter Patent No. 3,680,420.
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