Fig. S1 (Related to Fig. 1). Characterization of SPT16-AID-V5 cell lines. A. Timecourse of 3IAA treatment for SPT16 depletion in two independently targeted SPT16-AID-V5 cell lines. 40
µg total protein loaded. Top to bottom, anti-V5 (targeting SPT16), anti-β-actin, and anti-V5
(targeting SPT16). 3-IAA – indicates vehicle control (EtOH). B. Timecourse of OCT4 (top),
SSRP1 (middle) and β-actin (bottom) protein levels following 3-IAA treatment to deplete SPT16.
40 µg total protein loaded. 3-IAA – indicates vehicle control (EtOH). C. 10cm plate images of
alkaline phosphatase-stained cells following 24 hours of 3-IAA treatment (right) or vehicle
control (left). D. Growth assay depicting live cell counts over 24-hour timecourse. Each point is
the average of three replicates. Timepoints normalized to average cell count at 0-hour timepoint.

Fig. S2 (Related to Fig. 2). Validation of SPT16-V5 CUT&RUN data. A. Pairwise scatterplots
showing Pearson correlation between SPT16-V5 CUT&RUN, SPT16 ChIP-seq, and SSRP1
ChIP-seq. Individual technical replicates are compared for each sample. Bins represent average
coverage over 5kb regions of the genome. B. SPT16-V5 CUT&RUN and published SPT16 and
SSRP1 ChIP-seq data visualized over peaks called from SPT16 and SSRP1 ChIP-seq data
using HOMER (ChIP-seq data: GSE90906) (Mylonas and Tessarz, 2018).

Fig. S3 (Related to Fig. 3). Characterization of transcriptomic effects of SPT16 depletion
and FACT interactions with pluripotency factors. A. IGV genome browser tracks depicting
nascent transcription at the Pou5f1 (left) and Klf4 (right) genomic loci following 24 hours of 3IAA treatment to deplete SPT16. Browser tracks represent merged technical replicates (n = 3),

while biological replicates are displayed separately. B. IGV genome browser tracks depicting
nascent transcription at the Ctr9 (left) and Paf1 (right) genomic loci. Browser tracks represent
merged technical replicates (n = 3), while biological replicates are displayed separately. C.
Short-term 3-IAA treatment (3- and 6-hour) for SPT16 depletion followed by RT-qPCR
assessing transcript abundance of Pou5f1 (blue), Nanog (red), and Ssrp1 (green) transcripts.
Fold change calculated using ∆∆Ct with normalization to Pgk1 transcript abundance, where 0h
timepoint is set to 1 and other timepoints are made relative. Error bars represent one standard
deviation of fold change (n = 2 biological replicates). D. FACT profiling data visualized at
H3K56ac ChIP-seq peaks, +/- 2kb. Left heatmaps are visualized at SPT16-V5 CUT&RUNbound peaks called from H3K56ac ChIP-seq data, while right heatmaps are visualized at FACT
ChIP-seq bound peaks called from H3K56ac ChIP-seq data.

Fig. S4 (Related to Fig. 4). Metaplots of MNase-seq data following 24 hours of SPT16
depletion. Metaplots shown represent merged technical replicates, while biological replicates
are shown separately (n = 3 for untagged, n = 2 for each AID-tagged clone). MNase-seq data
visualized over gene-distal DNaseI hypersensitive sites, +/- 2kb (DNase-seq from
GSM1014154) (Consortium, 2012; Davis et al., 2018; Thurman et al., 2012). These data are
presented as one plot in Fig. 4D without shading. Shaded area represents one standard
deviation in either direction for each 20-bp bin.

Fig. S5 (Related to Figs 5 and 6) FACT neither binds at nor regulates transcription from
regions marked by H3K27me3. A. FACT CUT&RUN (SPT16-V5) and ChIP-seq (GSE90906)
data visualized at H3K27me3 ChIP-seq peaks +/- 2kb as one-dimensional heatmaps (K27me3
ChIP-seq from GSE123174; as in Fig. 5) (Mu et al., 2018)(Mylonas and Tessarz, 2018). Shown
as average of technical replicates, while biological replicates are displayed separately (n = 3 for
untagged CUT&RUN, n = 2 for all other samples). B. TT-seq data visualized at H3K27me3
ChIP-seq peaks +/- 2kb. Merged replicates shown as ratio of transcription in 3-IAA-treated
samples to EtOH-treated samples (n = 3). C. As in A but visualized over putative silencers
(defined as gene-distal DHSs overlapping an H3K27me3 peak). D. As in B but visualized over
putative silencers.

Fig. S6 (Related to Fig. 6). SPT16-V5 binding is enriched at promoters of FACT-regulated
genes. A. SPT16-V5 CUT&RUN and FACT ChIP-seq visualized over genes with significantly
increased expression (padj < 0.05, log2 fold change > 0.75) following 24 hours of 3-IAA
treatment to deplete SPT16. Merged replicates shown as metagene plots, +/- 1 kb from the start
or end site of transcription (n = 3 for untagged, n = 2 for all other samples). Genes sorted by
descending log2 fold change in DESeq2 results. B. As in A but visualized at genes with
expression unaffected after FACT depletion (padj > 0.05, log2 fold change < 0.75). C. As in A
but visualized at genes with reduced expression following FACT depletion (padj < 0.05, log2 fold
change > 0.75). D. Nascent transcription visualized over genes with significantly increased
expression (padj < 0.05, log2 fold change > 0.75) following 24 hours of 3-IAA treatment to
deplete SPT16. Merged replicates shown as metagene plots, +/- 1 kb from the start or end site
of transcription (n = 3). Genes sorted by descending log2 fold change in DESeq2 results. E. As
in D but visualized at genes with expression unaffected after FACT depletion (padj > 0.05, log2
fold change < 0.75). F. As in D but visualized at genes with reduced expression following FACT
depletion (padj < 0.05, log2 fold change > 0.75).

Fig. S7 (Related to Fig. 6). FACT depletion reduces transcription at superenhancers. A.
IGV genome browser tracks depicting nascent transcription at the Pou5f1 locus, along with
published H3K27ac ChIP-seq data. Red shaded area denotes a proximal superenhancer of
Pou5f1 transcription, while blue shaded area denotes the Pou5f1 gene. Browser tracks
represent merged technical replicates (n = 3), while biological replicates are displayed
separately. B. IGV genome browser tracks depicting nascent transcription at the Sox2 locus.
Browser tracks represent merged technical replicates (n = 3), while biological replicates are
displayed separately. Two individually scaled windows are shown to highlight eRNA
transcription from the Sox2 distal superenhancer (red shaded area) and nascent transcription
from the Sox2 genomic locus (blue shaded area).

