@ CrossMark

MICROSCOPY 101

We appreciate the response to this publication feature and welcome
all contributions. Contributions may be sent to our Technical Editor Phil
Oshel, oshellpe@cmich.edu

Butyl-methyl-methacrylate for
Immunocytochemistry Through the Light

Microscope

Tobias I. Baskin
University of Massachusetts
Ambherst, MA
Baskin@bio.umass.edu

The use of methacrylate monomers for embedding has a venerable
history in microscopy. Many formulations have been developed over the
years for various purposes, ranging from standard TEM observations to
low-temperature embedding. Key parameters include the length of the
hydrocarbon chain and the presence and kind of cross linking reagent.
In the mixture of butyl and methyl methacrylate (BMM) described here,
the monomers are relatively short-chained and there is no cross linker
atall. This gives the polymerized material a softness that makes it rather
unsuitable for TEM, but on the contrary allows the embedment to be
removed after sectioning by a brief incubation in acetone. The latter
property is good for immunocytochemistry because loss of the embed-
ment means greater access for the antibody to the antigen. BMM gener-
ally preserves structure better than paraffin or glycol-methacrylate, and
for this reason is a useful choice for light-level immunocytochemistry,
particularly when sub-cellular resolution is desired.

Methacrylate polymerizes via a free-radical based mechanism.
Early attempts to use BMM for immunocytochemistry were hindered
because the free radicals attacked the sample, compromising its anti-
genicity. I found that adding a free-radical scavenger, dithiothreitol
(DTT), had the happy result of preserving antigenicity without stopping
polymerization (Baskin et al. 1992). Polymerization can be initiated
by either heat or UV. Because the reaction is quite exothermic, heat-
induced polymerization has the potential to be damaging. Therefore,
the protocol below uses UV and has polymerization go at 4°C.

My work uses BMM for plant tissue; colleagues have had good
luck using it for animal tissue. I have not studied whether there are
advantages of BMM that are plant specific.

Resin mixture

For 50 mL, use:
40 mL butyl-methacrylate
10 mL methyl-methacrylate
250 mg benzoin ethyl ether
77 mg (10 mM) DTT

Mix the methacrylates and add the DTT. Let stand 1 to 2 hours. Mix
gently.

Bubble nitrogen gas through mixture for ca. 20 min to remove dis-
solved oxygen.

Add catalyst and mix gently.

The mixture can be stored at minus 20°C for many months. The
methacrylates are ‘ordinary’ grade, and contain a stabilizer, which is
not necessary to remove.

Infiltration

The resin mixture generally infiltrates well, but some samples can
be problematic. For our samples (small plant roots), we use a graded
ethanol series (25%, 50%, 75%, 90%, 95%, 3 x 100%, 30 minutes each),
three graded ethanol/BMM steps (3:1, 1:1, 1:3 ethanol to BMM; 2 to 4
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hours each), and three changes in 100% BMM (2 to 4 hours each, one
of them overnight). BMM is also miscible in acetone and methanol.
Embedding

BMM is extremely volatile and oxygen inhibits the reaction: there-
fore, embedding should be done in sealed containers or in a hood. Note
that the reaction is probably NOT as oxygen sensitive as that of the
London resins. The optimal UV for polymerization is 365 nm. High
intensity is not required. We use a 15 W bulb with our samples about
10 cm distant. We stand flat bottom “BEEM” type capsules on a piece
of clear acrylic, held over the bulb. In this way, polymerization goes
from the bottom up, allowing any bubbles that form to escape upward.
It can be useful to minimize direct light from reaching the samples or
the polymerization can be uneven. The box with the samples is place
in the cold room (4°C). Polymerization is usually complete after 4
hours. Samples are then put in the hood with the caps off so that any
unincorporated monomer can escape.

Sectioning

The resin can be trimmed and sectioned using standard tech-
niques. We find that the blocks are brittle and that in the early stages
of trimming, care must be taken to avoid fracturing the block. Lower-
ing the DTT concentration will make the blocks less brittle. Various
combinations have been tested by Palmer et al. (2001). We cut 1.5to 2
pm thick sections, on a glass knife, dry. It is also possible to cut sections
wet, and then sections can be cut much thinner. Sections are transferred
to small drops of water on slides, exposed to 60°C for a minute to help
spread the sections. Heat pens spread sections more aggressively.

We usually coat slides with 3 — aminopropyltriethoxysilane.
Make a 2% solution of the above in acetone; dip slides in for 1 min
dip slides in 100% acetone for 1 min
dip slides in H,O for 1 min
dip slides again in H,O for 1 min and let air dry.
Slides are sticky indefinitely. However, I think the sections would
stick pretty well to ordinary slides.
Staining

Sections are extracted by placing the slide in fresh acetone for 10
minutes. Note: acetone has a limited ability to extract methacrylate:
one staining jar (ca. 75 mL) of acetone can do two slides with few
dozen sections each, and after that the acetone becomes demonstrably
less effective.

Remove the slide from the acetone and quickly place it in phos-
phate-buffered saline (graded re-hydration seems not to be necessary).
Note that acetone removes most of the embedment but an insoluble
residue remains. The slide can then be handled as per your favorite
immunocytochemistry procedure.
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Dr. Walter C. McCrone (1916-2002)

The McCrone Research Institute (McRI)
is an Illinois not-for-profit corporation, located in
Chicago, dedicated lo teaching and research in
applied microscopy. The Institute teaches more
than 50 intensive courses each year, publishes
“The Microscope’ (a quarterly journal), and hosts
INTER/MICRO, an  annual  internationally
recognized meeting for microscopists.

The Institute is fully equipped and has
tanght over 25,000 students from every imagin-
able field of interest. Most of the courses are
taught in our permanent Chicago location, but
some 10 - 20 courses a year are taught on-site at
host organizations in government, industry and
academia.

MeCrone  Research  Institute  was
founded in 1960 by Walter C. McCrone. It is a
separate entity from McCrone Associates and
from MeCrone Microscopes amd  Accessories,
although these companies were also founded by
Walter C. McCrone.

About McRI Courses

Our courses, usually one-week in length, are
designed to provide practicing scientists with
training in critical applied microscopy. Some
courses provide an overview and emphasize the
proper use of the microscope and its accessories;
others are more specific.

Each course has lectures, demonstrations,
and hands-on laboratory practice so that students
learn each technique by hearing about it, watch-
ing it being done, and then doing it. Students
learn powerfil and effective methods for study-
ing, characterizing, and identifying materials of
all kinds, and for rapidly solving research, pro-
duction, and quality control problems. Students
are welcome to bring with them questions and
samples pertaining to their particular area of
interest,

CHEMICAL, ENVIRONMENTAL,
& BIOLOGICAL COURSES

Adv. PLM/Microscopy of White
Powders (1550*)

Aug. 20-24 Dec. 17-21

Microscopical Identification of
Asbestos (1608A)
Jan. 22-26

April 2-6

Oct. 1-5

Feb. 19-23
July 30-Aug. 3
Nov. 12-16

Advanced Asbestos Identification
(1608B*) Jan.29-Feb.2  Oct.8-12

Asbestos Fiber Counting
(NIOSH 582) (1616)
Feb. 26- March 2
October 22-26

Indoor Air Quality: Fungal Spore
Identification (1630)

Jan, 15-19 April 2-6

July 23-27 December 10-14

Advanced Indoor Air Quality:
Fungal Spore Identification (1631*)
October 15-17

June 25-29

Indoor Air Quality: Identification
of House Dust and Indoor Particles
(1633) May 30- June 1

ONSITE COURSES

A custom-designed course
can be held af your facility.

For details, email the Registrar

at registrarf@meri.org

FORENSIC AND TRACE
EVIDENCE COURSES

Forensic Microscopy (1204)
same as Applied Polarized Light (PLM)
Microscopy (1201)

Jan. 8-12 March 12-16
April 23-27 June 11-15
August 13-17 Oct. 15-19
December 3-7

Adv. Forensic Microscopy (1701%)
same as Adv. Applied Polarized Light
Microscopy (1251) June 18-22

Forensic Hair and Fiber
Microscopy (1207) June 4-8

Microscopy of Soils (1710)
March 19-23

Forensic Microscopy of Glass
(1712)  INQUIRE

Forensic Paint Microscopy (1715%)
August 6-10

Microscopy of Illicit Drugs and
Excipients (1726*) Oct 29-Nov 2

Microscopy of Explosives (1722%)
Feb. 26- March 2

SPECIALTY COURSES

Pharmaceutical Microscopy (1203)
November 26-30

Polymer Microscopy (1205)
INQUIRE

Microscopy for Art Conservators
(1206)  April 16-20

Microscope Cleaning, Mainte-
nance, and Adjustment (1301)
March 26-27 November 1-2

METHODS COURSES

Digital Imaging & Photomicrography
(1105) INQUIRE

Applied Polarized Light (PLM)
Microscopy (1201)

same as Forensic Microscopy (1204)
Jan. 8-12 March 12-16
April 23-27 June 11-15
August 13-17 Oct. 15-19
Dec. 3-7

Adv. Applied Polarized Light
Microscopy (1251%) same as
Adv, Forensic Microscopy (1701)
June 18-22

Chemical Microscopy (1202)
(at Cornell University in Ithaca, NY)
July 30-August 3

Fluorescence Microscopy (1210)
INQUIRE

Microchemical Methods (1270A%)
October 1-5

Scanning Electron Microscopy
and X-Ray Microanalysis (1402)
April 9-13 November 5-9

Practical Infrared
Microspectroscopy - FTIR (1422)
Jan. 29-Feb. 2 April 16-20
Dec. 10-14

Raman Microscopy (1430)
August 13-15

Sample Preparation & Manipula-
tion for Microanalysis (1501E)
June 25-29

*Prerequisites: Course 1201/1202/1204 (Applied Polarized Light Microscopy/Chemical Microscopy/
Forensic Microscopy) or consent of instructor; 1608A for 1608B; 1630 for 1631.

REGISTER ONLINE* OR REGISTER BY FAX: OR REGISTER BY PHONE:
www.mecri.org 312.842.1078 312.842.7100
(with a Visa, MasterCard, or American Express)
Cancellations Visit our Website

Refunds of tuition, less the non-refundable deposit, may be requested up to

noon on the Friday prior to the beginning of the course. McRI reserves the

right to cancel any course due to insufficient enrollment, in which case all
deposits will be refunded.

WE LOOK FORWARD TO SEEING YOU IN CHICAGO!

Download additional registration forms, travel and hotel information,
full course descriptions, etc., and learn more about McCrone Research
Institute at www.meri.org.

*Registration is 8SL Certified for secure e-commerence and confidential communication
Questions? Comments? Call 312-842-7100 or email registrar@mcri.org.
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