











Extended Data Fig. 5| See next page for caption.
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Extended Data Fig. 5| MED12is a preferential genetic dependency inbasal-
like PDAC. a, Western blots of T3M4 cells stably expressing N-FLAG-tagged
overexpressed truncated ANp63 cDNA used in gene complementation assays
inFig.4b. b, Coomassie blue of purified MBP-ANp63 mutants lacking the DNA-
binding domain (ADBD) or oligomerization domain (AOD). ¢, Crystal violet
staining of basal-like (T3M4, BxPC3) or classical (CFPACL, Panc-1) knockout
celllines of TP63, MEDI2, or pan-essential core Mediator subunits MEDI1 and
MEDI14.d, Luminescence reading of CellTiter-Glo assay at day 8 post-infection
with lentivirally-encoded sgRNA (n=2-3 independent replicates). Two-sided
t-test p-values are shown in the figure. e, Orthotopically transplanted basal-like
ANp63+(T3M4) or ANp63- (Panc-1) knockout cells were followed over time by
luciferase imaging (n=4 mice per group per cell line). Growth of TP63and MEDI2
knockout tumor cells was compared with that of negative control (ROSA26

targeting sgRNA) and core Mediator (pan-essential MED30) knockout. Average
of independent sample measurements is shown per timepoint, with error bars
depicting the standard error of the mean. f, Resected tumor weight at endpoint in
T3M4 and Panc-1knockout cells (n=4 mice per group per cell line). Independent
tumor samples are shown as dots, and their average value is shown as bars along
with error bars depicting the standard error of the mean. The fold decrease in
tumor mass compared to ROSA26 knockout is shown next to the bar of each
additional knockout condition. A one-way ANOVA was conducted to detect any
overall differences among the groups, followed by Dunnett’s test to compare
each sgRNA knockout against the ROSA26 knockout control. P-values are
displayed toindicate the significance of these comparisons. g, Images of resected
of T3M4 and Panc-1 orthotopic tumors. An asterisk indicates that despite initial
injection of tumor cells, no tumor mass could be found at endpoint.
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Extended Data Fig. 6 | See next page for caption.
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Extended Data Fig. 6 | Flow cytometry-based cell cycle profiling reveals of cellsin S phase are shown in the figure. ¢, Competition-based proliferation
growth arrestin TP63 and MED12 knockout cells. a, Flow cytometry plots of assays in Cas9-expressing Cal33 (HNSCC), Hsc5 (SSCC), HCC1806 (TNBC),
BxPC3 (top) or T3M4 (bottom) knockout cells stained with propidiumiodide KYSE70 (ESCC) and KYSE410 (ESCC) after lentiviral expression of TP63- or
(y-axis) and AF647-Annexin V (x-axis). Events shown were previously gated on MEDI2-targeting sgRNAs. Bars represent the mean percentage GFP normalized
singlets by FSC-H vs FSC-W. Percentages of events relative to the total number to day 3 post-infection, and dots represent independent measurements (n=2
of gated eventsis shownineach quadrant. b, Stacked bar plot representing the biological replicates). HNSCC: head and neck squamous cell carcinoma; SSCC:
distribution of singlets in each cell cycle phase by BrdU staining in BxPC3 (left) skin squamous cell carcinoma; TNBC: triple-negative breast cancer; ESCC:

or T3M4 (right) knockout cells. Each stacked bar represents the distribution of esophageal squamous cell carcinoma.

events for anindependent measurement. Two-sided t-test p-value of proportion
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Statistics

For all statistical analyses, confirm that the following items are present in the figure legend, table legend, main text, or Methods section.

Confirmed
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The exact sample size (n) for each experimental group/condition, given as a discrete number and unit of measurement
A statement on whether measurements were taken from distinct samples or whether the same sample was measured repeatedly

The statistical test(s) used AND whether they are one- or two-sided
Only common tests should be described solely by name; describe more complex techniques in the Methods section.

A description of all covariates tested
A description of any assumptions or corrections, such as tests of normality and adjustment for multiple comparisons

A full description of the statistical parameters including central tendency (e.g. means) or other basic estimates (e.g. regression coefficient)
AND variation (e.g. standard deviation) or associated estimates of uncertainty (e.g. confidence intervals)

For null hypothesis testing, the test statistic (e.g. F, t, r) with confidence intervals, effect sizes, degrees of freedom and P value noted
Give P values as exact values whenever suitable.

For Bayesian analysis, information on the choice of priors and Markov chain Monte Carlo settings

For hierarchical and complex designs, identification of the appropriate level for tests and full reporting of outcomes

XX 00 XX [0
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Estimates of effect sizes (e.g. Cohen's d, Pearson's r), indicating how they were calculated

Our web collection on statistics for biologists contains articles on many of the points above.

Software and code

Policy information about availability of computer code

Data collection = MACSQuant Analyzer was used to acquire and analyze flow cytometry data for GFP competitions and gene complementation assays.
QuantStudio 6 Flex System (Applied Biosystems) was used to acquire RT-gPCR data. SoftMax Pro V6.3 (moleculardevices.com) was used to
measure luminescence and OD570.

Data analysis Python (3.6.0) was used for data analysis. Seurat (4.3.0.1) was used for scRNA-seq analysis. Bowtie2(2.3.5.1), Samtools (1.11), Macs2 (2.2.6),
Bedtools (2.30.0), Homer (v4.11), and deepTools (3.5.0) were used for ChIP-Seq analysis. STAR (2.7.9a), HTSeqg-count (2.21), DESeq2 (1.38.0)
were used for RNA-Seq analysis. MAGeCK (0.5.9.3) was used for CRISPR screens analysis. GSEApy (1.0.0) was used for Gene Set Enrichment
Analysis.

Visualization of ChIP-Seq profile was done on UCSC genome browser. Scipy was used to perform statistical analysis. Cell Flow cytometry
analysis was performed with FlowJo software (V10.6.2).

For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.
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Data

Policy information about availability of data
All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

All RNA-seq, scRNA-seq, ChIP-Seq and CRISPR screening data generated from this study is available through Gene Expression Omnibus (GEQO) database. The
accession number is GSE229062. Hg38 human genome (UCSC) was used for all analyses.

Research involving human participants, their data, or biological material

Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.

Reporting on sex and gender N/A.

Reporting on race, ethnicity, or  N/A.
other socially relevant

groupings

Population characteristics N/A.
Recruitment N/A.
Ethics oversight N/A.

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Field-specific reporting

Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

|X| Life sciences |:| Behavioural & social sciences |:| Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design

All studies must disclose on these points even when the disclosure is negative.

Sample size No statistical method was used to calculate sample size and sample sizes were deemed appropriate for each experiment according to
expected effect sizes. All sample sizes were determined to be sufficient given that the differences among groups were consistent.

Data exclusions  No data was excluded.

Replication The reported results were replicated across multiple experiments to generated reliable results and are described in more detail in the figure
legends and methods section.

Randomization  Randomization was not required in our experimental designs and thus not performed for any experiment.

Blinding Blinding was not possible in our experimental designs and thus not performed for any experiment.

Reporting for specific materials, systems and methods

We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.
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Materials & experimental systems Methods
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n/a | Involved in the study n/a | Involved in the study %
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Antibodies =
)
Antibodies used All antibodies used in this study are the following: p63a (Cell Signaling D2K8X), Keratin 5 (Cell Signaling D4U8Q), MED12 (Cell )
Signaling D9K5J), CDK8 (Cell Signaling D6M3J), CCNC (Cell Signaling E6V4Z), MED1 (Bethyl Laboratories A300-793A), MED13L (Bethyl
Laboratories A302-421A), MED15 (Bethyl Laboratories A302-422A), MED16 (Bethyl Laboratories A303-668A), MED23 (Invitrogen
PA5-37444), MED24 (Bethyl Laboratories A301-472A), MED25 (Invitrogen PA5-43617), MED26 (Cell Signaling D4B1X), MED30
(ProteinTech PTG 16787-1-AP), H3K27ac (Abcam ab4729), FLAG (Sigma F3165), MBP (NEB E8032), HA-HRP (Roche 12013819001),
Alexa Fluor 647-conjugated goat anti-rabbit (Invitrogen A-21245).
For western blot, the following items and dilutions were used: p63a (1:1000), Keratin 5 (1:1000), MED12 (1:1000), CDK8 (1:1000),
CCNC (1:500), MED1 (1:2000), MED13L (1:1000), MED15 (1:1000), MED16 (1:1000), MED23 (1:500), MED24 (1:1000), MED25
(1:500), MED26 (1:1000), MED30 (1:500), FLAG (1:5000), MBP (1:5000), and HA-HRP (1:5000).
For ChIP-seq, the following items and dilutions were used: p63a (5uL/IP), MED12 (10uL/IP), and H3K27ac (4ug/IP).
For flow cytometry, the following items and dilutions were used: p63a (1:400), Keratin 5 (1:400), and Alexa Fluor 647-conjugated
goat anti-rabbit (1:500).
Validation p63a (D2K8X, Cell Signaling) and KRT5 (D4U8Q, Cell Signaling) antibodies were validated through CRISPRa overexpression, CRISPR

knockout, and CRISPRi knockdown of TP63 in human PDAC cell lines and detection of the correct product via western blot or flow
cytometry intensity values. MED12 (D9K5J, Cell Signaling) antibody was validated through knockout in different cell lines and
presence in mass spectrometry-validated partially purified Mediator. p63a (D2K8X, Cell Signaling), MED12 (D9K5J, Cell Signaling), and
CDK8-kinase module antibodies were further validated through purified or partially purified reconstituted preparations followed by
western blot. Other human Mediator antibodies were validated through cDNA overexpression in Sf9 cells, which specifically acquired
signal exclusively upon matching cDNA overexpression. FLAG (F3165, Sigma), MBP (E8032, NEB), and HA-HRP (12013819001, Roche)
were validated by the vendors for human cell use and by us through immunoprecipitation assays using tagged overexpressed
proteins of known size in human cancer cell lines.

Eukaryotic cell lines

Policy information about cell lines and Sex and Gender in Research

Cell line source(s) The following cell lines used in this study were obtained from ATCC: PANC1 (Cat# CRL-1469, RRID:CVCL_0480), CFPAC1 (Cat#
CRL-1918, RRID:CVCL_1119), AsPC1 (CRL-1682, RRID:CVCL_0152), MIAPaca2 (Cat# CRL-1420, RRID:CVCL_0428), and BxPC3
(Cat# CRL-1687, RRID:CVCL_0186).

The following cell lines used in this study were obtained from JCRB: SUIT2 (JCRB1094, RRID:CVCL_3172), T3M4 (RCB1021,
RRID:CVCL_4056), KLM1 (RCB2138, RRID:CVCL_5146), and PK-1 (RCB1972, RRID:CVCL_4717).

Hela cell line was a gift from Bruce Stillman's lab at Cold Spring Harbor Laboratory and Sf9 cell line was a gift from Leemor
Joshua-Tor's lab at Cold Spring Harbor Laboratory.

Authentication Cell lines were validated by the vendor (ATCC) using STR profiling and cell morphology analysis. Cell lines were further
validated by STR profiling at an external facility after the establishment of Cas9 stable cell lines (Genetics core, University of
Arizona). We verified that all human pancreatic cancer lines used in our study demonstrated the correct cell morphology
throughout our studies, with BxPC-3, KLM1, and T3M4 displaying characteristic growth in adherent cell nests.

Mycoplasma contamination All cell lines are regularly verified to be mycoplasma contamination free.

Commonly misidentified lines  No ICLAC cell lines were used.

(See ICLAC register)

Animals and other research organisms

Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research, and Sex and Gender in
Research
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Laboratory animals Mus musculus NSG (NOD.Cg-Prkdc scid I12rg tm1Wjl /SzJ), 6 weeks, #005557, The Jackson Laboratory. Experiments were done in 8-




Laboratory animals to 10-week animals. Mice were kept in standard animal husbandry conditions according to Cold Spring Harbor Laboratory animal
handling guidelines.

Wild animals No wild animals were used in this study.
Reporting on sex All NSG mice used were female.
Field-collected samples  No field collected samples were used in this study.

Ethics oversight Experimental protocols involving mice were approved by the institutional animal care and use committees (IACUC) at Cold Spring
Harbor Laboratory.

Note that full information on the approval of the study protocol must also be provided in the manuscript.
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Seed stocks N/A.
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Novel plant genotypes ~ N/A.

Authentication N/A.

ChlIP-seq

Data deposition
Confirm that both raw and final processed data have been deposited in a public database such as GEO.

Confirm that you have deposited or provided access to graph files (e.g. BED files) for the called peaks.

Data access links All ChIP-Seq data generated from this study is available through Gene Expression Omnibus (GEQO) database. The accession
May remain private before publication.  number is GSE229062.

Files in database submission Fastq files and bigWig output from DeepTools BamCoverage:

kim1-parental-input
kim1-parental-chip-med12
kim1-parental-chip-p63
t3m4-parental-input
t3m4-parental-chip-med12
t3m4-parental-chip-p63
kim1-ko-rosa26-chip-h3k27ac
klm1-ko-rosa26-chip-med12
klm1-ko-rosa26-chip-p63
kim1-ko-rosa26-input-chip-med12
kIm1-ko-rosa26-input-chip-p63_h3k27ac
kim1-ko-tp63-1-chip-h3k27ac
kIm1-ko-tp63-1-chip-med12
kIm1-ko-tp63-1-chip-p63
kim1-ko-tp63-1-input-chip-med12
kim1-ko-tp63-1-input-chip-p63_h3k27ac
kIm1-ko-tp63-2-chip-med12
kIm1-ko-tp63-2-chip-p63
kim1-ko-tp63-2-chip-h3k27ac
kim1-ko-tp63-2-input-chip-med12
kIm1-ko-tp63-2-input-chip-p63_h3k27ac
SUIT2-DELTAN-3-input
SUIT2-DELTAN-3-chip-MED12
SUIT2-DELTAN-3-chip-P63
SUIT2-DELTAN-5-input
SUIT2-DELTAN-5-chip-MED12
SUIT2-DELTAN-5-chip-P63
SUIT2-NEG-1-input
SUIT2-NEG-1-chip-MED12
SUIT2-NEG-2-input
SUIT2-NEG-2-chip-MED12

Genome browser session https://genome.ucsc.edu/s/diogomaiasilva/maiasilva23
(e.g. UCSC)
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Methodology

Replicates For p63 and MED12 ChIP-seq in parental T3M4 and KLM1, KLM1 KO, and SUIT2 CRISPRa ChIP-seq, one replicate of each sgRNA tested
was done.

Sequencing depth 40-60 million single-end reads were sequenced for each sample.

Antibodies For ChIP-seq, the following antibodies were used: p63a (D2K8X, Cell Signaling), MED12 (D9K5J, Cell Signaling), and H3K27ac

(ab4729, Abcam).

Peak calling parameters Mappability of each sample was higher than 70%. For narrow peak (p63 and MED12) and broad peak (H3K27ac) calling, MACS2
default parameters were used.

Data quality Only peaks nominated with FDR 5% by MACS2 were used in this study.

Software Sequencing reads were mapped to the hg38 genome using Bowtie2 v2.3.5.1 with default settings. MACS v2.2.6 was used to call
peaks using input genomic DNA as control. Annotation of ChIP-seq peaks was performed using HOMER v4.11 with default settings. To
visualize genomic tracks, bigWig files were generated from BAM files using deepTools v3.5.0 bamCoverage function normalizing with
reads per genome coverage. To define BED files of peaks and peak overlaps, MACS2 output narrowPeak or broadPeak files were
merged using bedtools v2.30.0 merge and intersect tools. Heatmaps and average chromatin occupancy metaplots were generated
using computeMatrix and plotHeatmap functions of deepTools, taking bigWig files and BED files as input.

Flow Cytometry

Plots

Confirm that:
The axis labels state the marker and fluorochrome used (e.g. CD4-FITC).

The axis scales are clearly visible. Include numbers along axes only for bottom left plot of group (a 'group' is an analysis of identical markers).
All plots are contour plots with outliers or pseudocolor plots.

A numerical value for number of cells or percentage (with statistics) is provided.

Methodology

Sample preparation Cas9-, dCas9-KRAB-, or dCas9-VPR-expressing pancreatic cancer cell lines (KLM1, BxPC3, T3M4) were infected with lentiviral
individual sgRNA or pooled CRISPR libraries and fixed in 100% -20C methanol at endpoint. After a minimum of 6h, cells were
washed 1x in FACS buffer (1% (w/v) ultrapure BSA, 0.5% (w/v) sodium azide, and ImM EDTA in magnesium and calcium-free
PBS) and stained with primary antibody overnight rotating at 4C. After 2x washes, incubation with secondary antibody for
1/2h, and 2x washes, samples were acquired in the following hour.

Instrument LSR Dual Fortessa flow cytometer (BD Biosciences) was used for FACS. FACS Aria sorter (BD Biosciences) was used for flow
cytometry-assisted cell sorting with the laser 633nm.

Software FlowJo (Version 10, BD Biosciences) was used for FACS data analysis.

Cell population abundance Cell populations sorted by protein abundance were subsequently subjected to DNA extraction and library preparation.

Gating strategy For flow cytometry-based CRISPR screens, side scatter area (SSC-A) plot vs forward scatter (FSC-A) area was used to separate

live cells from debris and dead cells. The SSC height versus width and FSC height versus width were sequentially gated to
separate single cells from aggregates. The highest 15% and bottom 30% percentiles of AF647 signal (elicited with 633nm
laser) were sorted into marker high and marker low pools.

Tick this box to confirm that a figure exemplifying the gating strategy is provided in the Supplementary Information.
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