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Materials and Methods

IncRNA CRISPRI library design

IncRNA target selection

LncRNA annotations were retrieved from Ensembl build 75 (using the biotypes lincRNA,
antisense, 3 prime overlapping ncRNA, processed transcript, sense intronic, sense
overlapping) (39), the Broad human lincRNA catalog (37), the MiTranscriptome (38) ,
and a set of human brain specific IncRNAs (42). Annotations were merged using the
cuffmerge command in Cufflinks v2.2.1 (62).

LncRNAs that were transcribed in at least one of the 7 cell lines in this study were
identified by quantifying the expression of IncRNAs using RNA-seq data. RNA-seq data
were obtained from ENCODE and other sources: HEK293T (GSE56010), HeLa
(GSE30567, GSE33480, GSE23316), K562 (GSE30567, GSE33480, GSE23316), MCF7
(GSE30567, GSE33480), MDAMB231 (GSE73526, GSE45732), iPS (clone
PCBC15hsi2012040401 (63)), HFF (GSE69906). RNA-seq was performed in-house for
U87 cells, using the illumina TruSeq Stranded mRNA kit. Reads were quality trimmed
using seqtk v1.0 and aligned to the human genome (GRCh37) with tophat v2.0.10, using
the merged transcriptome reference as the transcriptome index, the prefilter-multihits
flag, and strand specific flag when appropriate. Transcript abundance estimation was
performed using Cufflinks v2.2.1. For each gene, the median FPKM value of the
replicate samples were obtained. For each cell line, a minimum expression threshold was
set between 0.25-0.50 FPKM in order to screen as many genes as possible, given cell
culture scale limitations. 21,578 IncRNAs were identified.

Generating IncRNA TSS annotations

From these 21,578 transcripts passing the expression filter, an initial set of 17,740 TSSs
were obtained from transcripts belonging to the same gene and with 5” ends within 100bp
of each other. These TSS annotations were further refined using the FANTOM cap
analysis of gene expression (CAGE)-based TSS annotations as previously described (35)
with adjustments. LncRNA TSS annotations could not be directly matched to FANTOM
“pl@gene” CAGE peaks, and instead were matched to any same-stranded CAGE peak
within 400bp labeled as “p1” or “p2,” and annotation support was labeled as “CAGE,
primary peaks.” If no primary peaks were found, annotations could instead be refined by
robust or permissive peaks within 200bp of the starting annotation, and were labeled as
“CAGE, robust peak” or “CAGE, permissive peak,” respectively. Where no CAGE peaks
were found (due to the cell type-specific nature of IncRNA expression only 30% of TSS
annotations were refined with CAGE peaks), the TSS as determined by the annotation
sets above was used and labeled “Annotation.” 66 of the original TSSs were assigned the
same start site by this method, reducing the total number targeted to 17,674. This
annotation is included as Table S1. As detailed below, a further 692 TSSs could not be
uniquely targeted, reducing the total TSSs to 16,982. Finally, to avoid redundant
information from different TSSs located in close proximity, TSSs within 100bp of each
other were assigned to a single gene ID (designated LHnnn in Tables S1-6,8) for a total
of 16,401 distinct IncRNA target loci.



sgRNA selection

All potential sgRNAs within 25bp upstream and 500bp downstream of the refined
IncRNA TSS annotations were scored for predicted activity using the hCRISPRi-v2.1
algorithm, scored for off-target sites near TSSs and in the genome using weighted Bowtie
v1.0.0 (64), and filtered for required restriction sites (BstXI, Blpl, and Sbfl) and overlap
with higher-ranking sgRNAs as previously described (35). For 692 TSSs, 10 sgRNAs
passing all filters could not be found and were discarded. 87.5% of sgRNAs accepted into
the library passed the highest off-target stringency threshold, while 10.9% passed at the
second-highest stringency. Non-targeting control sgRNAs were generated randomly
weighted by the per-base nucleotide frequencies of the targeting sgRNAs in the library,
and filtered for no target sites in the genome. sgRNAs targeting IncRNA genes
specifically expressed in a subset of cell types were assigned to the appropriate
hierarchical sublibrary (along with a proportional number of non-targeting controls) to
enable screening only the desired gene sets (Figure S2A). Sublibraries were designed as
the intersection of genes expressed in the cell lines indicated in Figure S2A, and then the
full set of genes for a given cell line could be generated by combining sublibraries as
follows:

1PSC = Common + (iPSC, HFF) +iPSC

HFF (not screened in this study) = Common + (iPSC, HFF) + iPSC

U87 = Common + Cancer common + (U887, HEK293T) + U87

HEK293T = Common + Cancer common + (U87, HEK293T) + HEK293T

K562* = Common + Cancer common + (K562, HeLa, MCF7) + (K562, HeLa) + K562
HeLa = Common + Cancer common + (K562, HeLa, MCF7) + (K562, HeLa) + HeLa
MCF7/MDA-MB-231 = Common + Cancer common + (K562, HeLLa, MCF7) + MCF7
*all 13 sublibraries were screened in K562s to validate the cell line expression sublibrary
strategy; see Figure 5C

Oligonucleotide pools were designed with flanking cloning and PCR sites as described,
synthesized by Agilent Technologies (Santa Clara, CA), and cloned into the library
sgRNA expression vector pCRISPRia-v2 (23, 35).

For the PVT] tiling library, all possible sgRNAs from 25bp upstream of the PVT1 locus
to 25bp downstream that passed the second-highest off-target stringency filter and
restriction site filters were included. Non-targeting sgRNAs matching this design in base
composition and off-target stringency were included, and oligonucleotide pools were
synthesized and cloned as above.

CRISPRI screens

Growth screens

Several cell lines expressing dCas9-KRAB were obtained from previous publications:
HEK293T(22), HeLa(22), K562 (23), iPSCs (WTC-CRISPRi Gen IC)(33), and
U87(42). MCF7 and MDA-MB-231 were generated for this study by infecting lentivirus
expressing dCas9-KRAB-BFP (Addgene #46911; (22)) and sorting for single cell clones
stably expressing high BFP. Replicates for these cell lines were performed in different
clones. All cell lines except iPSCs were infected in duplicate with sgRNA the sublibraries
described above or the PV'T1I tiling library, packaged with TransIT-LT1 (Mirus, Madison,




WI) transfection in HEK293T cells (not expressing dCas9-KRAB), at an initial infection
rate of 30-50% (300-500x coverage of the library). Cells were cultured for two days
following infection, treated for two days with 0.75-1.00 pg/mL puromycin, allowed to
recover for one day, and then cultured at a minimum coverage of 1000x for 12 days
(K562, HEK293T, U87, HeLa) or 20 days (MCF7, MDA-MB-231) starting from this
“T0.” K562 cells were passaged daily, while adherent cells were split on alternate days.
1PSCs were infected at ~15% infection (with double the starting cell population to yield
300x coverage), grown for 3 days, selected with 1.5 pg/mL puromycin for 9 days, and
allowed to recover for 3 days. iPSCs were then divided into two independent replicates
and treated daily with 2uM doxycycline starting from this TO and for the following 18
days (with primary endpoint at 12 days used here unless otherwise specified). Cells with
a minimum of 1000x library coverage were harvested the day following puromycin
recovery (T0) and at the endpoint, and processed for sequencing on Illumina HiSeq 2500
or 4000 as previously described(23, 35).

Sequencing reads were aligned to the expected CRiNCL library sequences, counted, and
quantified using the ScreenProcessing pipeline
(https://github.com/mhorlbeck/ScreenProcessing; (35)) Negative control genes were
generated by randomly sampling (with replacement) ~10 non-targeting sgRNAs per
negative control gene to match the true gene TSSs targeted by the library, and then
scoring the negative control genes for effect size and Mann-Whitney p-value as was done
for the true genes. Genes (LHnnn) with multiple TSSs were collapsed to a single score by
selecting the one with the lowest Mann-Whitney p-value.

In order to call hit genes from screens, we defined a “screen score” incorporating both the
effect size and the p-values of genes in each screen. The screen score was calculated as | y
z-score from negative control gene distribution | x —log;o p-value, and for all screens a
threshold of greater than or equal to 7 was applied to call hits.

Neighbor hits were classified by first calculating the distance between the each IncRNA
TSS and the TSS of the closest protein coding gene (TSS-pc distance). LncRNAs whose
TSS-pc distance was less than 1000 bp, and whose neighboring protein coding gene was
1) scored as essential in our previous screen in K562 cells (23), 2) expressed in the cell
type in consideration, and 3) had the same phenotype direction as the IncRNA, were then
classified as neighbor hits. Hits that did not meet these criteria were left as IncRNA hits.

OCT4 FACS-based screen

1PSCs were harvested 9 days post-doxycycline addition from the growth screen samples
above and fixed with 4% paraformaldehyde for 10 minutes at room temperature followed
by PBS wash. 9 days was chosen to balance the longer duration of continuous target gene
knockdown with dropout of cells containing sgRNAs conferring a negative growth
phenotype. Cells were permeablized with 0.5% saponin (Sigma) in PBS with 4% FBS
and 2mM EDTA, stained with 1:100 mouse monoclonal a-OC73/4 antibody (sc-5279,
Santa Cruz Biotechnology), washed with permeablization buffer, and stained with 1:200
Goat a-Mouse 1gG-488 (A11029, Invitrogen) (33). Cells in the top and bottom 30% of
OCT4 signal as measured on the FITC-A channel were sorted for purity on a FACS



Ariall custom. Sorted cells were then harvested for de-crosslinked genomic DNA using
QIAamp DNA Formalin Fixed Paraffin Embedded Tissue kit (QIAGEN) following
manufacturer’s instructions but omitting paraffin removal steps, using one column per
million sorted cells. Genomic DNA was directly amplified for Illumina sequencing using
Q5 DNA polymerase (New England Biolabs) and sequenced on a HiSeq 4000.
Sequencing data was analyzed as described above.

A screen for protein-coding genes required for robust growth in iPSCs was performed as
with the iPSC IncRNA screen, with an endpoint at 14 days post-doxycycline addition.
The screen was performed using the hCRISPRi-v2 H1 Drug Targets, Kinases, and
Phosphatases sublibrary with 5 sgRNAs/gene (35), and was analyzed as above.

sgRNA Validation

sgRNAs for individual validation were cloned by annealing oligo pairs containing the
sgRNA protospacer and flanking BstXI and Blpl cloning sites and ligating the resulting
fragment into the sgRNA expression vector pU6-sgRNA EF1Alpha-puro-T2A-BFP
(Addgene #60955). Internally controlled growth assays were performed by infecting cells
with sgRNA lentiviruses at MOI < 1.0 and measuring the sgRNA+ fraction by BFP using
flow cytometry on an LSRII (BD). Experiments were performed in biological triplicates
from the infection step.

RT-qPCR

Cells were puromycin selected for 4 d (1 pg/mL) and subjected to 1 d recovery. K562
cells were infected for 48 hr, followed by 2 d puromycin treatment (3 ug/mL) and 2 d
recovery. RNA was harvested with TRIzol and purified using the Direct-zol MiniPrep
RNA purification kits (Zymo Research) with the on-column DNAse digestion step.
cDNA were prepared with Transcriptor First Strand cDNA Synthesis Kit (Roche) using
the oligo-dT protocol, and RT-qPCR was performed using LightCycler 480 SYBR Green
I Master Mix (Roche) on a LightCycler 480 instrument (Roche). Experiments were
performed in biological triplicates from the infection step. sgRNA protospacer sequences
and RT-qPCR primers are listed in Table S11.

RNA-seq sample preparation and data analysis following CRISPRi

Cells were infected with sgRNA lentiviruses for 48 hr, followed by 4 d puromycin
treatment (1 pg/mL) and 1 d recovery. K562 cells were infected for 48 hr, followed by 2
d puromycin treatment (3 pg/mL) and 2 d recovery. RNA was harvested using TRIzol
and purified using the Direct-zol MiniPrep RNA purification kits (Zymo Research) with
the on-column DNAse digestion step. RNA integrity was confirmed using the Agilent
2200 RNA ScreenTape. RNA-seq libraries were generated using TruSeq HT Stranded
mRNA kit according to manufacturer’s protocol (illumina). cDNA was validated using
the Agilent 2200 DNA 1000 ScreenTape, Qubit 2.0 Fluorometer (Life Technologies), and
ddPCR (Bio-Rad). Cluster generation and sequencing was performed on a HiSeq 4000,
using the single end 50 read protocol. Reads were aligned to the human genome
(GRCh37) using the spliced read aligner HISAT2 v2.0.3 (65) against an index containing
SNP and transcript information (genome snp_tran). Quantification of Ensembl build 75
genes was carried out with featureCounts (66) using only uniquely mapped reads.




Library complexity was calculated by counting the number of genes with greater than 2
reads, and knockdown efficiency was calculated by normalizing gene Transcripts per
Million (TPM) for the experimental samples with the mean TPM of the control
knockdown samples. Samples with fewer than 11,000 genes detected and weaker than
40% IncRNA knockdown were filtered. Pairwise Pearson correlations between RNA-seq
samples were obtained using the sets of genes exhibiting significant variation within each
cell type using the likelihood ratio test in DESeq2 (67) with an adjusted p value threshold
of 0.001. Differential expression analysis for individual IncRNA knockdowns was
performed using the Wald test in DESeq2 with an adjusted p value threshold of 0.05,
using unique sgRNAs against the same IncRNA TSS as biological replicates. For
hierarchical clustering of co-expressed genes across multiple samples, we first grouped
cells by cell type and then by the direction of phenotype of the sgRNA. Within each
subgroup, we obtained the set of variable genes using the likelihood ratio test in DESeq2
(67) with an adjusted p value threshold of 0.001. These genes were then used for
complete linkage hierarchical clustering using Pearson correlation coefficients as the
distance metric. Sequencing data are deposited in GSE85011.

ChIP-seq sample preparation and data analysis

Cells were infected with sgRNA lentiviruses for 48 hr, followed by 4 d puromycin
treatment (1 ug/mL) and 1 d recovery. Genome-wide histone modifications were
determined by ChIP against H3K9me3 (Abcam ab8898) on 5 million cells as described
in (68). Cells were cross-linked by adding 37% formaldehyde to a final concentration of
1% into culture medium and gently shaking for 10 min at room temperature. Reaction
was quenched with glycine, and cells were then washed twice with ice-cold PBS
containing protease inhibitors (ImM PMSF, 1X Roche cOmplete EDTA-free cocktail).
Cells were scraped off of the plate using a cell lifter and pelleted for 5 min at 2,000 rpm
at 4°C. Pellet was snap-frozen in liquid nitrogen and stored at —80°C. Pellet was then
thawed and resuspended in Cell Lysis Buffer (5 mM PIPES pH 8, 85 mM KClI, freshly
added 1% IGEPAL) with protease inhibitors (Pierce Halt Protease Inhibitor Cocktail).
Cells were then homogenized using a type B glass dounce homogenizer, pelleted, and
resuspended in Nuclei Lysis Buffer (50 mM Tris-HCI pH 8, 10 mM EDTA, 1% SDS).
Chromatin was sonicated in Diagenode TPX tubes using the Diagenode Bioruptor for 20
cycles and DNA was ranged from 150—700 bps as determined by gel electrophoresis.
Debris was pelleted and discarded, and an aliquot was removed for Input DNA
sequencing from the sonicated chromatin within the supernatant. Sonicated chromatin
was then diluted 5-fold in IP Dilution Buffer (50 mM Tris—HCI pH 7.4, 150 mM NacCl,
1% IGEPAL, 0.25% deoxycholic acid, ] mM EDTA pH 8) with protease inhibitors and
pre-cleared with Life Technologies Protein G Dynabeads for 2 hr at 4°C. 5 pg of
antibody was added per million cells, and samples were incubated overnight at 4°C.
Antibody-bound chromatin was then collected using Life Technologies Protein G
Dynabeads and washed twice with IP Dilution Buffer, twice with [P Wash Buffer 2
(100 mM Tris—HCl pH 9, 500 mM LiCl, 1% IGEPAL, 1% deoxycholic acid), and once
with I[P Wash Buffer 3 (100 mM Tris—HCI pH 9, 500 mM LiCl, 150 mM NacCl, 1%
IGEPAL, 1% deoxycholic acid). Precipitated chromatin was then eluted for 30 min at
65°C with Elution Buffer (1% SDS, 50 mM NaHCO3). ChIP and Input DNA crosslinks




were reversed by adding 5 M NaCl and heating at 65°C overnight. The following day,
10 mg/ml RNase A was added to precipitated chromatin, and chromatin was incubated
for 30 min at 37°C. DNA was then recovered using Agencourt AMPure XP Beads and
quantified using the Life Technologies Qubit Fluorometer.

ChIP DNA was then used for library preparation using the Kapa HyperPlus library
preparation kit. 100ng of ChIP DNA was used for end repair and A-tailing. Illumina
adapters were then ligated to the end-repair products. The library was amplified for 6
cycles before post-amplification cleanup using SPRI beads. Libraries were then
quantified with the Life Technologies Qubit Fluorometer, and library size was confirmed
using Agilent TapeStation 2200. ChIP-seq libraries were sequenced on a HiSeq 4000, 50
read single end.

Reads were aligned to the human genome (GRCh37) using bowtie v2.2.8 (69).
Enrichment at promoter regions, which were defined as +/- 1kb of each TSS and
generated from Ensembl GRCh37 build 75, were quantified using featureCounts v1.5.0-
p2 (66). Signal was visualized using deepTools2 bamCoverage (70), normalizing reads
to 1x sequencing depth. Differential H3K9me3 enrichment was analyzed using DESeq2
(67) , treating distinct sgRNAs against the same IncRNA TSS as replicate samples.
Sequencing data are deposited in GSE85011.

Antisense oligonucleotide knockdown and proliferation assay

Antisense locked nucleic acid gapmers were designed against LINC00263 using the
Exiqon web server. Cells were transfected with the specified ASOs including negative
control “A” at a final concentration of 50nM using Lipofectamine RNAimax Reagent
(Invitrogen) according to the manufacturer's instructions. After 48 hours of transfection
cells were seeded in duplicate. In order to maintain gene depletion, cells were transfected
for a second time 7 days after the first transfection. Cell counting was performed every 2
days using Countess Automated Cell Counter (Invitrogen).

Flow cytometry for cell cycle analysis

Cells were transfected with the specified ASOs as described above. After 72 hours of
transfection cells were pulsed with 33 uM bromodeoxyuridine (BrdU) for 20 min, and
afterwards fixed in 70% ethanol. Subsequently cells were stained with primary anti-BrdU
antibody (Clone B44; BD Biosciences) for 1 h, followed by 1 h incubation with Alexa
Fluor 488 anti-mouse IgG (Invitrogen). DNA was counterstained by 0.1 mg/ml
propidium iodide supplemented with RNase for 1 h at 37°C. Analysis was performed on
a FACSCalibur using CellQuest software (BD). Quantification and analysis of cell-cycle
profiles were obtained using FlowJo (Tree Star, Inc).

Machine learning of IncRNA properties

Genomic features were obtained from multiple sources. RNA-seq data were the same as
used above for sgRNA library generation. Enhancer maps were obtained from the
Fantom 5 Transcribed Enhancer Atlas (48), and VISTA Enhancer Browser set of
experimentally confirmed human enhancers (49). Cell type-specific enhancer and super-
enhancer maps for HeLa, U87, K562, and MCF7 cells were obtained from (51).




LncRNA loci were considered near a (super)enhancer if it overlapped with or was within
1kb of a mapped enhancer. Cancer associated SNPs from the NHGRI GWAS Catalog
were obtained from (50) and noted if any were within 5 kb of a IncRNA locus. Cell type-
specific copy number variation data for HEK293T, HeLa, K562, U87, and MCF7 cells
were obtained from ENCODE (GSE40698) and intersected with IncRNA loci. ChIA-pet
data for HeLa, K562, and MCF7 cell lines were obtained from ENCODE (GSE39495).
LncRNA loci that were overlapped completely by a Pol2 or CTCF loop with a score of at
least 400 were noted. LncRNAs with mouse orthologs were identified using Sincky (52).

To generate machine learning models, IncRNAs phenotypes were binarized as hit (1) or
non-hit (0) and used as the response variable. Categorical variables were assigned as
either 1 or 0. Missing data, e.g. super-enhancer or CNV information for cell lines for
which data were not available, were assigned the value of 0. Predictor variables were then
centered to the mean and z standardized. Expression levels were log transformed. To
avoid confounding by nearby protein coding genes, only IncRNAs whose TSS were >
1kb from a protein coding TSS were considered. Several classes of models were
generated and tested, using the R package caret on randomly sampled training (75% of
data) and testing (25% of data) sets from our screen results. Logistic regression
outperformed both support vector machines (least squares, polynomial kernel, radial
kernel) and random forests in accurately classifying test sets of IncRNAs as hits or non-
hit. Therefore, we used logistic regression to identify significant predictors of IncRNA
hits. 100 iterations of ten-fold cross validation was performed by randomly withholding
10% of the dataset and training logistic regression models using the remaining data.
Those predictors that repeatedly scored as significant (p < 0.01) were noted as reliable.
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Figure S1. Expression levels of IncRNAs targeted in the CRiNCL library. Rows
correspond to those used in Figure 1A. TPM, transcripts per million.
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Figure S2. CRISPRIi growth screens performed in seven cell lines.

A) Schematic of sublibrary divisions of the CRiINCL library. The library was divided into
13 sublibraries based on expression in 7 cell lines to facilitate library cloning and allow
for targeted screens. Combinations of sublibraries were selected for screening in each cell
line studied as described in Methods. B) Fraction of cells containing the sgRNA library
over the course of the U87 and HeLa screens. sgRNA-containing fraction measured as
the fraction of high-BFP-expressing cells by flow cytometry. C) sgRNA v for replicate
screens performed in 6 cell lines, as in Figure 1C. Only one replicate was performed for
HEK293T. D) Screen scores from replicate screens for individual IncRNA loci. Screen
scores were calculated as described in Methods.
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Figure S3. CRISPRi growth screen results and validation of thresholds used in
screen analysis.

A) Volcano plots for screens performed in 7 cell lines, as in Figure 1D. Hits that were
considered neighbor hits (see B) are labeled. B) Schematic of definitions of “IncRNA hit”
and “neighbor hit.” C) Fraction of negative control genes called as hits out of total
number of hits above the indicated screen score threshold, calculated for each cell line
and the combined dataset. D) Number of IncRNA hits classified after eliminating
neighbor hits within the indicated distance from any essential protein-coding gene. A
1.0kb threshold was used for all analysis.
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Figure S8. IncRNA CRISPRI produces co-expressed transcriptome responses.
Heatmaps of differentially expressed genes across samples segregated by (A) U87 pro-
growth, (B) U87 anti-growth, (C) HeLa anti-growth, (D) K562 anti-growth. Significant
gene ontology terms are indicated next to the clusters in which they are enriched,
annotated with p value and enrichment. Fold changes are relative to non-targeting
controls within the same cell type. E) Distributions of absolute value log, fold changes
for differentially expressed genes (adj. p < 0.05) for each IncRNA knockdown. F) Panel
of genes consistently upregulated or downregulated across multiple CRISPRi samples in
U87.
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Figure S9. Chromosome distribution of differentially expressed genes after each
IncRNA knockdown. Red bars indicate chromosomes harboring the IncRNAs of interest
(cis). Gray bars represent chromosomes that do not contain the IncRNAs of interest
(trans).
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Figure S10. Local transcriptional changes within 20 gene-windows surrounding
each IncRNA of interest following CRISPRi knockdown. Red outline indicates
targeted IncRNA. Blue bars indicate differentially expressed genes, among the broader
set of differentially expressed genes genome-wide (DESeq2 adj. p < 0.05) upon

knockdown.
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Figure S11. IncRNA hit specificity is greater than essential protein coding gene
specificity.

A) Numbers of protein coding gene hits for each set of cell types screened in Hart et al.
2015 and (B) Wang et al. 2015. Wang et al. genes were considered hits if they passed a
5% false discovery threshold set by precision-recall analysis (44). C) Numbers of hits in
our study that share promoters with essential protein coding genes (neighbor hits). Blue
bars indicate total number of hits in each cell type. D) Distributions of screen scores
across all cell types, for IncRNAs and (E) “neighbors” that were called hits in each given
cell type. F) Distributions of screen scores across both replicates of each cell type, for
IncRNAs that would be called as hits in replicate 1 (left) and in replicate 2 (right).
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Figure S12. Cell type-specificity of LINC00263.

A) Screen phenotype z scores (red) and expression values (blue) for LINC00263 across
the 7 cell types. B) Reproducibility of H3K9me3 ChIP-seq between sgRNA 1 and
sgRNA 2 targeting the TSS of LINC00263 in U87 (left) and HeLa (right) cells. C) ChIP-
seq enrichment of H3K9me3 surrounding the TSS of LINC00263, comparing 2
independent sgRNAs in U87 and HeLa cells. Smoothed lines were obtained by applying
a Gaussian kernel smoother against ChIP-seq coverage that had been background
subtracted with coverage of H3K9me3 in cells infected with non-targeting control
sgRNAs. Signal was then normalized to the peak of the highest smoothed line. Table
summarizes relative enrichment of H3K9me3 at various distances beyond the TSS,
obtained from the median value of the smoothed lines at each distance. D) Volcano plots
for RNA-seq differential expression following infection of LINC00263 sgRNAs
compared to infection of non-targeting sgRNAs in K562 cells. E) Numbers of
differentially expressed genes (DESeq2 adj p < 0.05) following knockdown of IncRNAs
in HeLa, K562, and U87 cells. For each gene, the same sgRNAs were used across the cell
types. F) qPCR comparing LINC00263 knockdown using CRISPRi and ASO. G)
Proportion of cells at 14 days post sgRNA infection, or 13 days post ASO transfection
against LINC00263, relative to control sgRNA or control ASO, respectively. H) qPCR of
ASO knockdown of additional IncRNA hits in U87 cells. I) Percentage of cells in S and
G2/M phases following ASO knockdown of additional IncRNA hits in U87.
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