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PREFACE

During the past several years considerable attention has been focused on
examining the regulation of gene expressionin eukaryotic cells with emphasis
on the involvement of chromatin and chromosomal proteins. The rapid
progress that has been madein thls area can belargely attributed to develop-
ment and implementation of new, high-resolution techniques and techno-
logies. Our increased ability to probethe eukaryotic genome hasfar-reaching
implications, and it is reasonable to anticipate that future progress in this
field will be even more dramatic.

We are attempting to present, in three volumes of Methods in Cell BtoIogy,
a collection of biochemical, biophysical, and histochemical procedures that
constitute the principal tools for studying eukaryotic gene expression.
Contained in this volume (Volume 16) are methods for isolation of nuclei,
preparation and fractionation of chromatin, fractionation and characteriza-
tion of histones and nonhistone chromosomal proteins, and approaches for
examining the nuclear-cytoplasmic exchange of macromolecules. Volume
17 deals with further methods for fractionation and characterization of
chromosomal proteins, including immunological, DNA affinity, and se-
quencing techniques. Also contained in Volume 17 are methods for isolation

and fractionation of chromatin, nucleoli, and chromosomes. The third
volume (Volume 18) focuses on approaches for examination of physical
properties of chromatin, enzymic components of nuclear proteins, chromatin
transcription, and chromatin reconstitution. Volume 18 also contains a
section on methods for studying histone gene expression.

In compiling these three volumes we have attempted to be as inclusive
as possible. However, the field is in a state of rapid growth, prohibiting us
from being complete in our coverage.

.The format generally followed includes a brief survey of the area, apre-
sentation of specific techniques with emphasis on rationales for various
steps, and a consideration of potential pitfalls. The articles also contain dis-
cussions of applications for the procedures. We hope that the collection of
techniques presented in these volumes will be helpful to workers in the area
of chromatin and chromosomal protem research, as well as to those who are
just entering the field.

We want to express our sincere appreciation to the numerous investig-
ators who have contributed to these volumes. Additionally, we are indebted -
to Bonnie Cooper, Linda Green, Leslie Banks-Ginn, and the staff at
Academic Press for their editorial assistance.

GaRry S. STEIN
JANET- L. STEIN
Lewis J. KLEINSMITH
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Part A. Isolation of Nudlei and Preparation
of Chromatin. 1

Chapter 1
Methods for Isolation of Nuclei and Nucleoli

HARRIS BUSCH anp YERACH DASKAL

Dej;artment of Pharmacology
Baylor College of Medicine
Houston, Texas

I. Isolation of Nuclei

" Procedures for-the isolation of nuclei have been important in studies on

histones and other nuclearproteins(/, 2), nuclearenzymes (2-6),and nuclear

RNA and DNA (7,8). Since nuclei are a starting material for isolation of

nucleoli; procedures for isolation of nuclei must provide products that are

satisfactory with respect to yield, morphology, and chemical composition,
'if isolation of nucleoli is to be satisfactory.

The objectives of procedures for isolation of nuclei are to secure a product
in which (a) the nuclei are morphologically (Fig. 1) identical to those of the
whole cell, (b) the contents of the nuclei as they exist in the cell are all
present in the isolated product, and (c) the isolated nuclei do not contain _
cytoplasmic constituents. At the present time, the procedures commonly
used for isolation of nuclei are (1) modification of the procedure of Chauveau
et al. (9) in which the tissue is homogenized in sucrose solutions containing
Ca?+ followed by centrifugation of the homogenate [another procedure
used is the nonaqueous téchnique in which the tissue is subjected to rapid
freezing and lyophilization followed by a milling procedure in nonaqueous
solvents (10,11)]; (2) treatment of the tissue with citric acid following the
technique of Dounce and his associates (12—15); and (3) techniques em-
ploying “hypotonic shock™” followed by treatment with detergents and

1
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HARRIS BUSCH AND YERACH DASKAL

FiG.1. Electron micrograph of a nucleus within a liver cell showing mitochondria and
endoplasmic reticulum in the cytoplasm and the outer layer of the nuclear envelope, which is
essentially similar in structure to the endoplasmic reticulum. The inner layer of the nuclear
envelope is juxtaposed to dense chromatin masses interspersed between spaces of the nuclear
pores. The nucleolar stalk joins the nucleolus to the chromatin at the periphery of the nucleus.



