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Figure Legends 
 
Figure Legends 
 
Figure 1. The non-transcribed inter-genic spacer region (IGS) of the mouse rRNA gene 
has an enhanced propensity for nuclear matrix attachment. 
The line graph shows the MAR-potential score in relation to nucleotide position for the rDNA 
repeat sequence from mouse. The lower panel shows a schematic depiction of the mouse 
rRNA repeat (GeneBank no. BK000964). Matrix attachment potential was predicted by 
MAR-Wiz software as implemented at http://genomecluster.secs.oakland.edu using a window 
size of 1000bp stepped in 100bp intervals. Scores in excess of 0.6 are generally considered as 
strong indicators of nuclear matrix binding potential. 
 
 
Figure 2. The digestion efficiencies of restriction enzymes at sites throughout the 
mammalian rDNA repeat. 
Nucleolar halos isolated from (A) growing TGR1 and (B) HeLa cells were digested with 
restriction enzymes as described in Materials and Methods. The upper panels depict rat and 
human rDNA repeats marked with restriction enzyme cutting sites and primer pairs designed 
for analysis of cutting efficiencies by qPCR. (C) Comparison restriction enzyme digestion of 
nucleolar halos from starved HeLa cells with and without serum addition and in the presence 
of c-Myc inhibitor, 10058-F4. (D) Analysis of cutting efficiencies of nucleolar halos from 
TGR1 cells in the presence or absence of treatment with Actinomycin D and c-Myc inhibitor, 
10058-F4. The cutting efficiency for nuclear halos from HO15.19 is also shown. (E) Analysis 
of cutting efficiencies of nucleolar halos from Rat1MycER without or with induction of Myc-
ER by 4-HT in the presence or absence of 10058F4. The calculation of cutting efficiency is 
based on the formula:  

 
“Input” represents DNA templates from nucleolar halos without restriction enzyme digestion; 
“Ex” indicates the DNA templates treated with restriction enzymes; CT is the threshold cycle 
of quantitative PCR amplification; “x” the indicated primer pairs spanning cutting sites of 
restriction enzymes (the sequences are shown in Supplementary Table 1-2); “ic”means 
internal control for DNA template loading (R0 for rat and H40 for human). The values are 
shown as the mean and standard deviation from three independent experiments.  
 
 
Figure 3. The anchorage sites of nucleolar matrix on human rRNA genes. 
(A) Preferential nucleolar matrix attachment on IGS of rDNA repeat. Top panel shows the 
scheme of rRNA repeat and amplicons representing locations throughout rDNA. The 
nucleolar halos isolated from growing HEK293, subjected to DNase I digestion, and separated 
into a non-matrix associated fraction and matrix associated fraction. (B) Myc-dependent 
regulation on nucleolar matrix attachment of rDNA IGS. MAR assays are performed on HeLa 
cells in the absence or presence of c-Myc inhibitor, 10058-F4, added prior to serum addition. 
The lower panel shows a statistically significant difference in pre-rRNA levels in cells un-
treated or treated with c-Myc inhibitor.  
 
 



Figure 4. The sequence of the rDNA non-transcribed spacer region is strongly divergent 
between mammalian species. 
The upper panel shows mouse rDNA repeat unit derived from GeneBank no. BK000964, 
containing transcribed and non-transcribed regions. The middle panel shows human rDNA 
derived from GeneBank no. U13369. The lower panel shows rat rDNA, derived from 
accession numbers X04084, X03838, X61110, X00677, X16321, V01270 and X03695. 
Dotted sections of the diagram represent regions where rat sequence information is 
incomplete. Locations of E-boxes are marked with vertical lines. The percentage identity of 
mouse and rat sequences compared to human sequences is noted for each coding and non-
coding region. 
 
 
Figure 5. Occupancy of Myc and UBF on the human rDNA repeat. 
Growing (A) HEK293 and (B) HeLa cells were cross-linked by 0.25% formaldehyde. 
Nucleoli were isolated and extracted chromatin DNA was sheared to 500 bp – 1, 000 bp 
according to the standard ChIP assay procedure. Quantitative real-time PCR analysis of 
Myc/UBF binding to the rRNA gene was calculated by the amplification signals of 
immunoprecipitated DNA by anti-Myc/anti-UBF antibody relative to signals from rabbit 
serum controls. The sequences of primer sets for PCR are shown in Supplementary Table 1. 
The values represented means and standard deviations deriving from three independent 
experiments. 
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