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Supplemental Figure 1. ORC2-GFP immunoprecipitation enriches for components of the Nup107-160 

subcomplex of the nuclear pore. (A) Table with peptide counts for three biological replicates of anti-GFP IP 

mass spectrometry done in either ORC2-GFP or negative control embryos as in Figure 1. Embryos were aged 

16-24 hours. P-value was calculated by performing a Fisher’s Test. (B) Western blot of anti-GFP IP done in 

ORC2-GFP embryos throughout embryonic development. Western blots done using anti-Elys, anti-ORC2, or 

anti-Histone H3 antibodies. IPs were performed on embryos from indicated ages after egg laying (in hours). 

Total protein loaded for each sample shown in bottom box.  



 

 

 



 



Supplemental Figure 2. Nups are enriched at ORC2 binding sites. (A) Venn diagram visualizing peak 

overlap between ORC2 (white) and Elys (purple). Number in parenthesis is the total number of peaks. Bold 

number is the number of ORC2 peaks that overlap with Elys peaks (4161 out of 4230). (B) Bar graph 

visualization depicting the log2 fold enrichments for data in Fig. 2C. Blue bars denote chromatin marks, 

transcription factors or nucleoporins that had a statistically significance correlation (positive or negative) with 

ORC2 peaks. Gray bars denote those that had a nonsignificant correlation. (C) Table containing site names 

and genomic locations of oligopaint probes for Fig. 2. (D) Representative genome browser view for one 

biological replicate of Elys and ORC2 binding sties used for probes in oligopainting visualized in Fig. 2D 

(ORC2 sites 3 and 5). (E) Top: Bar graphs indicate difference in log2 fold enrichment (ΔLog2 Fold Change) 

between peaks containing both Elys and ORC2 (Elys+ORC2) and Elys only peaks for chromatin-associated 

factors from previously published data. Middle: Bar graph visualization depicting log2-fold enrichment for same 

set of factors for peaks containing both Elys and ORC2. Bottom: same as middle panel with peaks enriched for 

Elys but not ORC2. Blue bars: statistically enriched. Gray bars: not significant. 

 

 

 

 

 

 

 

 

 



 

 

Supplemental Figure 3. Not all nucleoporins contribute to ORC chromatin association. (A) Western blots 

using anti-Elys, anti-ORC2 or anti-Histone H3 antibodies on samples prepared from cells treated with the 

indicated RNAi. Shown are three biological replicates. (B) Quantification of (A). Western blot signal for Elys 

(white) or ORC2 (gray) normalized to H3 for each depletion. (C) Gating example for G1 nuclei. Single nuclei 

isolated in the first gate indicated by the black box. DAPI positive nuclei were selected, indicated by black line, 

to generate a horseshoe plot. The first DAPI peak, shown as a black box in the third panel, was used for 

quantification. (D) Quantification of ORC2 intensity per nucleus using a second set of dsRNAs against ORC2, 



Elys, and Nup98-96. Each depletion shown contains 1500 nuclei taken from one biological replicate. Asterisk 

denotes a P value of < 0.0001 and was determined by a one-way ANOVA with a post-hoc Dunnett’s test. (E) 

Same as (D) but with RNAi done using dsRNAs: GFP, ORC2-1, Elys-1, Nup107-1, and Nup160-1. Each 

depletion shown contains 750 nuclei randomly selected and pooled from two biological replicates for 1500 

nuclei total. (F) ORC2 intensity quantified for each cell cycle phase. 600 nuclei from three biological replicates 

were pooled for the analysis. Asterisk denotes P-value of < 0.05 determined by a one-way ANOVA with a post-

hoc Dunnett’s test. NS: no significance. Black bars indicate comparison between GFP vs. depletion for each 

cell cycle phase. Pink bars indicate comparison of GFP vs. GFP for each cell cycle. (G) Chromatin bound 

ORC2 levels in GFP RNAi-treated G1 nuclei compared to untreated wild type G1 nuclei. The ORC2 intensity 

was quantified in 1500 G1 nuclei taken from two biological replicates. NS: no significance determined by an 

unpaired parametric T-test. (H) ORC2 chromatin association is reduced in Elys-depleted nuclei positive for 

ORC2 signal. Only nuclei with an ORC2 intensity greater than 103 were used to quantify the ORC2 intensity in 

G1 nuclei. 600 nuclei from three biological replicates for each depletion were pooled for the analysis. Asterisk 

denotes P-value of < 0.0001 and was determined by a one-way ANOVA with a post-hoc Dunnett’s test. (I) 

1500 randomly selected G1 nuclei across two biological replicates were used to quantify the ORC2 intensity 

per nucleus for each depletion. Asterisk indicates p<0.0001 relative to the negative control by One-Way 

ANOVA with a post-hoc Dunnett’s test. (J) Same as (I) for Histone H2B intensity. Increases in H2B levels 

correlate with increased ploidy upon Nup98-96 depletion. (K) Representative UCSC genome browser view of 

ATAC-seq profiles for each depletion. ORC2 binding sites (ORC2 Peaks - defined by Eaton et al., 2011) are 

indicated by black bars. (L). Quantification of mean ATAC-seq signal for either all ATAC-seq peaks (n=12771), 

ORC2 ChIP-seq peaks (n=4280) or Elys ChIP-seq peaks (n=12048) (defined by Pascual-Garcia et al., 2017) 

centered on their respective peaks. Note the scales are different for all ATAC-seq peaks plots. These data are 

a second biological replicate of ATAC-seq data provided in Figure 3. 

 

 

 

 

 



 



Supplemental Figure 4. Nup depletions differentially affect cell cycle progression (A) Horseshoe plot of 

RNAi-treated cells. Cells were DAPI stained and EdU pulsed to determine cell cycle phase. Black boxes 

indicate gating used to quantify percent of cell population within each cell cycle phase. (B) Percentage of cells 

in each indicated phase of the cell cycle (A). Shown are three biological replicates. Error bars represent the 

standard error of the mean. (C) Quantification of the effects a low dose of aphidicolin has on cell cycle 

progression for each depletion. Percentage of cells in each indicated cell cycle phase in either untreated cells 

(-) or cells treated with 1.2 uM aphidicolin. Data are from two biological replicates. Error bars represent the 

standard error of the mean. (D) Representative images of phospho-histone H3 (PH3) immunofluorescence 

performed on RNAi-treated cells. Blue: DAPI. Red: PH3. Scale bar: 10 µM. (E) The percent of PH3 positive 

cells (percent in mitosis) from two biological replicates was quantified. Approximately 400 cells from each 

biological replicate were used for quantification. Asterisk denotes P-value < 0.05 determined by a one-way 

ANOVA followed by a post-hoc Dunnett’s Test. NS: no significance. 

 

 

 

 

 

 

 

 

 

 

 

 

 


