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Figure 5. Nucleolar disruption induces Dux relocalisation and activation
(A-B) Example images of chromatin distribution as marked by DAPI staining in 3D-SIM imaging

experiments in (A) 2C-pos versus 2C-neg cells and (B) in ESCs upon 8h iPol I. 2C-neg cells
and (B) control but not iPol I ESCs have nucleolar chromatin fibres, visible as a
roughened nucleolar border (orange arrows, inset). Scale bar, 5 µm.

(C)Representative immuno-DNA FISH images at the indicated timepoints of iPol I for Dux alleles (red)
compared to nucleolar (B23, magenta) or nuclear lamina (LaminB, green) compartments. Scale bar, 10
µm.

(D) Quantification of Dux localisation at 4h iPol I showing movement away from the nucleolus, P values,
Chi-squared test. N, number of loci

(E) Dotplot of GSEA enrichment scores (NES) and significance (FDR) for Type I or Type II NADs using
expression data following iPol I, or following LINE1/Ncl KD 30.

(F) Boxplot of log2-fold change values for Type I NADs (n=1565) or Type II NADs (n=371) versus all genes
at 8h iPol I. P values, two-sided Wilcoxon rank-sum test, comparing Type I/II NADs to all genes.

(G) Immunofluorescence for nucleolar markers B23 and Fbl after the indicated times of incubation with 1%
1,6-hexanediol (HDL), with or without washout and recovery in normal media, and (below) quantification
of the percentage of RingShape+ nucleoli (n), scale bar, 20 µm. P values, Chi-squared test with
Bonferroni adjustment for multiple comparisons.

(H) Scoring of Dux loci nuclear positioning following HDL treatments from Dux immuno-FISH experiments;
n, number of loci from two FISH experiments. P values, Chi-squared test, with Bonferroni adjustment
for multiple comparisons.

(I) Expression of Dux by qRT-PCR following HDL treatment, data are mean +/- s.e.m for n=3 biological
replicates, representative of two independent experiments. P values, one-way ANOVA with Dunnett
correction for multiple comparisons.
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Figure 6 Xie et al
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Figure 6. A model for nucleolar-based Dux and 2C repression
Nucleolar maturation allows for Dux repression and 2-cell exit. In early embryos and 2C-like cells, NPBs have
altered morphology, reduced function and reduced chromatin association. We propose this provides a
permissive environment for Dux and subsequent 2C/MERVL expression. In mature nucleoli with high rRNA
output, Dux is recruited to perinucleolar chromatin and is repressed. Disruption of nucleolar integrity via iPol I
or inhibition of nucleolar phase separation releases Dux and leads to its de-repression.
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