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Immunocytochemical Localization of Intranucleolar DNA
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Fig. 3. Immunocytochemical localization of DNA in a part of a nucleus of Vicia faba root tip cells. First antibody: 4 hr; Second antibody: 1 hr.
Gold particles are concentrated in the low electron-opaque patches (LEPs, arrows). C, chromosome. DFC, dense fibrillar component. GC, granular

component. NM, nuclear membrane. v, vacuole. Scale bar equals 0.5 um.

oxyribonucleoside triphosphate to the 3’-OH ends of
either double- or single-stranded DNA. So, the intense
label with the present method may not necessarily re-
quire stretches of DNA.

Unfortunately, formaldehyde fixation followed by
Lowicryl resin embedding did not clearly differentiate the
DFC from the GC. This has also been pointed out by other
authors.!? In the peripheral region of the nucleolus,
however, the GC was sometimes noticed. As seen in Fig.
3, most nucleoli had low electron-opaque patches (LEPs).
In a previous paper, the terminology “LEPs” was first
adopted to express these patches; the pacthes were clearly
differentiated into two regions, one of which was a
centrally localized electron-transparent region (central
space), and the other was a peripheral loosely packed
fibrillar region.”’ This was also the case in the present
study (Fig. 4). Based on its ultrastructural texture, the
loosely-packed fibrillar region apparently corresponds
with the FC. When sections pre-labelled with BUdR were
treated with the first antibody for 4 hr, then with the
second antibody for 1 hr, the highest incidence of gold
particles in the nucleoli was found on the LEPs (Fig. 3).
The label in the LEPs was exclusively confined to the FCs:
no label was seen in the central space (Fig. 4). Weak
label was seen in the region close to the FCs. A filamentous
structure called the “nucleolonema’” in V. faba nucleoli
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was visualized by serial ultrathin sectioning followed by
silver staining.'® This nucleolonema was suggested to
be a solenoid about 1 um width of a 350-nm filament.
The central space is expected to correspond with the axial
space of the solenoid. The lack of the label in the central
space is consistent with this hypothesis. The FCs may be
associated with the axial side of the solenoid along its
entire length because the FCs were always localized in
the peripheral region of the LEPs.

To increase the label, the sections were treated for a
prolonged time with the first and second antibody; for
16 and 4 hr, respectively (Fig. 5). The condensed chro-
matin markedly increased the specific label and both the
FCs and their surrounding region also showed intense
labelling (Fig. 6). The highest label was seen in the LEPs
and the specific label gradually increased towards the
LEPs. This coincides well with the previous anti-DNA
antibody labelling.®’ The specific label of the FCs are ex-
pected to be much higher than the LEPs because the LEPs
include the non-labelled central space. According to the
solenoid model, the LEPs are suggested to be surrounded
by the DFC of about 350 nm thick. The average value of
the specific label in the DFC may be higher than in the
cytosol because the nucleolar region within 280 nm from
the LEPs was labelled more heavily than the cytosol. This
suggests that a small amount of DNA is involved in the
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Fig. 4. Magnified picture of a part of Fig. 3. Gold particles are concentrated in the fbrillar centres (FC) while no gold particle is seen in
central space (CS). White broken lines encircle the LEPs. Scale bar equals 0.5 um.

Fig. 5. Immunocytochemical localization of DNA in a part of a nucleus. First antibody: ca. 16 hr; Second antibody: 4 hr. The FCs (arrows)
most heavily labelled in the nucleolus. Scale bar equals 0.5 ym.
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DFC and therefore rDNA transcription takes place in t
region. On the contrary, this is not the case in somge
animal cell lines. In these cells, no label was seen in thg
DEC,'*'%) suggesting that rDNA transcription does ngt
| occur in the DFC. Thus, actively transcribing rDNg
L may be differently organized in V. faba from these animal
cells. However, since the background label seen in t
i present study is very probably caused by some nog—
specific interactions between the antibodies and the m
trix of cell structures, it is still possible that the di
ferences in labelling between the DFC and the cytos‘gl
merely reflect differences in their own matrix. Thus,
400} further accurate analysis is required to determine wheth-
¢ er DNA is involved in the DFC.
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