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Summary. In the present review, we report on the data 
obtained on the most prominent elements observed in 
the interchromatin spaces: the interchromatin granules 
(IGs). Special emphasis  is placed on the recent 
contributions of immunocytochemical and in situ 
hybridization methods towards elucidating the 
composition and the behavior of these nuclear 
substructures during the cell cycle. The possible roles of 
IGs in the cell nucleus are also discussed. 
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lntroduction 

In the eucaryotic cell, cytoplasmic processes are 
organized within highly specialized membrane-bounded 
compartments such as mitochondria, lysosomes, the 
Golgi apparatus, and the endoplasmic reticulum. 
Although the nucleus has no membrane-bounded 
compartments, there is growing evidence that it is also 
organized into different functional domains (Spector, 
1990). The best-characterized intranuclear domain is the 
nucleolus where rRNA genes are transcribed and pre- 
rRNAs are processed and assembled into preribosomal 
subunits (Scheer et al., 1993; Scheer and Weisenberger, 
1994). 

Except for the nucleolus, however, relatively little is 
known about the functional significance of various in 
situ structures described by morphologists. In the present 
article we briefly summarize the data obtained over the 
past 10 years on the most prominent elements observed 
in the interchromatin space: the interchromatin granules 
(IGs). Severa1 reviews dealing with the fine structural 
morphology and cytochemistry of IG clusters have been 
previously published (Fakan and Puvion, 1980; Puvion 
and Moyne, 1981; Fakan, 1986). We therefore place 
special emphasis on the recent contributions of 
immunocytochemical and in situ hybridization methods 
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towards elucidating the composition of these nuclear 
substructures. The possible functional roles played by IG 
in the cell nucleus are also discussed. 

Morphology 

IGs are structural entities common to the nuclei of 
both normal and cancerous mammalian cells 
(Granboulan and Bemhard, 196 1; Swift, 1963; Simard, 
1966). Although similar structures have been observed 
in other eucaryotic, non-mammalian cells (Hügle et al., 
1985; Medina et al., 1989; Jimenez-Garcia et al., 1992; 
Moreno Diaz de la Espina et al., 1992; Tremblay et al., 
1992; Testillano et al., 1993), the homology of these 
structures with the IGs of mammalian cell nuclei 
remains to be clearly demonstrated. 

IGs appear as irregular clusters of granules located 
in interchromatin spaces of nuclei (Bernhard and 
Granboulan, 1963, Fig. 1). The granules have a mean 
diameter of 200-250 angstroms and with a frequently 
irregular shape. At higher magnification in ultrathin 
frozen sections, as in Epon sections, IGs appear to 
consist of fine, twisted fibrils. Many are also inter- 
connected by fine fibrils producing a beaded chain 
appearance (Monneron and Bernhard, 1969; 
Kierszenbaum and Tres, 1974; Puvion and Bernhard, 
1975). 

Analyses of serial ultrathin sections indicate, on the 
other hand, that these IG clusters do  not form a 
continuous network but rather occupy discrete sites of 
varying size within the nucleoplasm (Thiry, 1995b). 
Furthermore, the IGs form a part of the intranuclear 
ribonucleoproteins (RNP) network revealed after saline 
extraction of isolated nuclei (Shankar Narayan et al., 
1967) or in thick frozen sections stained for RNP 
(Puvion and Bemhard, 1975). 

Composition 

DNA 

IG clusters, it seems, are DNA-free. This view, 
initially based on the results obtained by various DNA- 
specific staining procedures (Cogliati and Gautier, 1973; 






















