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Supplementary Figure 1. Functional assessment of shRNA-mediated PTEN knockdown in p53-
mutant-expressing MCF10A cells. Western blot image showing PTEN protein expression in the cells. The
double bands observed for p53 protein represent the endogenous protein and V5 tagged forms in Y234C
and WTOE, GAPDH was used as the loading control b. Cell invasion assay showing increased cell invasion
upon the shRNA mediated knockdown of PTEN in Y234C cells. Scale bar, 100 pm.



PTEN R130*/G/L/P/Q/Qfs*4
113 o

# Mutations

L4 o
0 e e e @ ?‘:'t"o "3)?.“.))’0.3“)"))))".6%':6“.7615?.":'.‘5.)")70? ofo’»)’)'o)‘:.o‘b»»@r«?‘ SiGerentees ererdw (oﬂo'}.o’o»’».’oﬁ’oi) oo o» eee
0 100 200 300 403 aa
sgRNA-1  sgRNA-2
b c
WT OE Y234C
< << e < <<
Z ZZ Z ZZ Z Z Z
n'd %)K %m %) X @ o
— AN ™ % 7)) 8) (7)) % w % 8) %
3 S 23z fzz fic
L L L Ll il
g 4 TEhEchiEh ohEh
1
el 53 kDa.-
54 kDa sy  on s P TEN

el Caso i i . . i
150 kDa | 54 kDa W PTEN

Supplementary Figure 2. Design and validation of sgRNA-mediated PTEN knockout. a. sgRNA 1 and
sgRNA 2 targeted the PTEN phosphatase domain, while sgRNA 3 targeted the linker region between the
phosphatase and the C2 domain. b. Western blot image showing the knockout of PTEN by the sgRNAs
following transient transfection of 293T cells with sgRNA containing plasmids. c. Western blot image showing
the knockout of PTEN by the sgRNAs following stable cell transduction consisting of pre-invasion mixed
population of cells.



PTEN loci

Post-Invasion Y234C cells

PTEN sgRNA 1
PTEN sgRNA 2
PTEN sgRNA 3

Y234C

54 kDa -

PTEN =

150 kDa - SR — | o~ o~ e e —_—
Cas9 On. "Win, “Win, "Hin, " s "N "

Supplementary Figure 3. Validation of post-invasion Y234C-PTENXO cells. a.
Western blot image showing knockout of PTEN protein in the post-invasion population
of Y234C-PTEN sgRNA-1 cells. b. Sequencing analysis of PTEN locus confirming
deletion of bases, indicated by the red arrow.



Pooled lentivirus GeCKO

o= {
Transduction .

Library transduced MCF10A
p53 mutant cell lines

libraries Aand B Pre-screen or
reference pool

Selected Genes (Lib A)

Validation of highly
ranked hits

FGD6
| GCNT1

Fold Enrichment
Fold Enrichment

GCNT1

WrE Y¥234C T Re273C R

~Y234C

Matrigel |

ADAM15

Transwell —
insert

coat

S—

|

Cell suspension in
serum [ree media

—
I
.

|

I
|
| ® ® @ |

|lege ® @ In

| Cuba .
L%t o

1

Media with
chemoattractant

Select with in-vitro
transwell invasion

I

Collect invading cells

Selected Genes (Lib B)

~ R273C

|dentification of enriched sgRNAs in
post-screen cell population

B¢

St A

e 70 &7
s

Invasive cells with enrichme
specific sgRNAs

,,\\_Q
Q,Q)
9

Q

nt of
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of library transduced pre-invasion reference pool. Full coverage for all 20,700 protein
coding genes was targeted by the sgRNAs. A minimum of 3 independent screens were
used to screen all genes as co-drivers of mutant p53 enhancing cell invasion.
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assess sgRNA representation and coverage of > 99% of protein coding
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Supplementary Figure 7. Comparison of MAGeCK and Fold change approaches for
CRISPR screen analysis. Scatter plots comparing the log10 fold enrichment (log10FE)
values calculated using our custom analysis pipeline with the log fold change (LFC) values
generated by MAGeCK for each pre- and post-invasion sample pair. Pearson correlation
coefficients (r) and corresponding P values were calculated for each comparison and are
shown in the plots.
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Supplementary Figure 8. End-point determination for invasion of GeCKO v2.0 library
transduced MCF10A p53 mutant Y234C cells. a. Cell invasion assay following transduction with
Y234C-libA and Y234C-libB cells resulted in increased cell invasion. 1 million cells were seeded and
incubated for 30 hours at 37 °C. Invasive cells were stained with crystal violet. MDA-MB-231 cells were
used as positive control. Scale bar, 100 um. b. Two step PCR amplification to capture the genome
integrated sgRNA through amplicon-seq. The region containing the sgRNA was amplified from the
genomic DNA of GeCKO v2.0 library transduced cells by a two-step PCR. PCR1 was run for 30 cycles
and PCR2 for 10 cycles using purified PCR1 product as the template. The resultant 300 bp amplicon
was sequenced.
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Supplementary Figure 10. Violin plots showing the distribution of fold enrichment for
dummy gRNAs and gene-targeting gRNAs. Each point represents a single gRNA, and the
width of the violin indicates the density of gRNAs at different log10FE values. gRNAs with
log1oFE greater than 3 were classified as enriched
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Supplementary Figure 11. Distribution of mutations. a. Venn diagrams showing the overlap of
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Supplementary Figure 12. Genetic alteration landscape of TP53, GCNT1, FGDG6, and
ADAM15 in the study cohort. OncoPrint generated from cBioPortal, showing the frequency
and distribution of genomic alterations across samples. The percentage on the left indicates
the overall alteration frequency for each gene.
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Supplementary Figure 13. Schematic representation of sgRNA targeting sites and genomic editing.
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