An in vivo genome-wide CRISPR–Cas9 screen identifies FER as a tumor suppressor inhibiting the oncogenic transformation 
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Supplementary Table 1. The role of 20 candidate genes in cell behavior and tumorigenesis
	Gene Symbol
	Full Name
	Oncogene/ TSG
	Main Genetic Alteration
	Identity;
Role in Cell Behavior
	Role in Tumorigenesis

	NF2
	Neurofibromin 2
	TSG
	Mutation
	A regulator of Hippo signaling pathway;
Inhibiting cell proliferation and tumorigenesis, and promotes apoptosis.
	Inhibit tumorigenesis(1-3)

	SAV1
	Salvador Family WW Domain Containing Protein 1
	TSG
	Deletion /Mutation
	A regulator of Hippo signaling pathway;
Inhibiting cell proliferation, promote apoptosis
	Inhibit tumorigenesis(4-6)

	MPP5
	Membrane Protein, Palmitoylated 5
	Unknown
	Mutation
	A regulator of Hippo signaling pathway & TGF pathway;
Tight junction biogenesis and establishment of cell polarity
	Unclear, suggest inhibit tumorigenesis(7)

	AP2M1
	Adaptor Related Protein Complex 2 Subunit Mu 1
	TSG?
	Amplification
	A subunit of adaptor related protein complex 2;
Inhibiting cell proliferation, colony formation, autophagy
	Not reported

	AP2S1
	Adaptor Related Protein Complex 2 Subunit Sigma 1
	Unknown
	Mutation /Amplification /Deletion
	A subunit of adaptor related protein complex 2;
Unknown
	Not reported

	UBAP1
	Ubiquitin Associated Protein 1
	TSG?
	Mutation /Amplification
	A Component of the ESCRT-I complex;
Inhibiting cell proliferation, migration and invasion, and promoting cell apoptosis
	Inhibit tumorigenesis(8, 9)

	CLTC
	Clathrin Heavy Chain
	Oncogene
	Mutation /Amplification
	A basic subunit of the clathrin coat;
Involved in the intracellular trafficking of receptors and endocytosis of a variety of macromolecules
	Unclear, suggest promote tumorigenesis(10)

	TMEM127
	Transmembrane Protein 127
	TSG?
	Amplification /Mutation
	A transmembrane protein;
Inhibiting cell proliferation
	Not reported

	TRAF2
	TNF Receptor Associated Factor 2
	Oncogene /TSG?
	Mutation /Amplification
	A member of the TNF receptor associated factor (TRAF) protein family;
Driving inflammation, and regulating cell proliferation & survival
	Inhibit tumorigenesis(11)

	TRAF3
	TNF Receptor Associated Factor 3
	TSG
	Mutation /Amplification /Deletion
	A member of the TNF receptor associated factor (TRAF) protein family;
Inducing cell death
	Not reported

	PTEN
	Phosphatase and Tensin Homolog
	TSG
	Mutation /Deletion
	A protein phosphatase;
Inhibiting cell migration, cell cycle progression and cell survival
	Inhibit tumorigenesis(12-14)

	PPP6C
	Protein Phosphatase 6 Catalytic Subunit
	TSG
	Mutation
	A catalytic subunit of protein phosphatase;
Restricting cell cycle progression
	Inhibit tumorigenesis(15-17)

	FER
	Fps/Fes Related Tyrosine Kinase
	Oncogene/TSG
	Mutation /Deletion
	A member of non-transmembrane receptor tyrosine kinases;
Regulation of the actin cytoskeleton, cell adhesion, cell migration and chemotaxis
	Not reported

	ABL1
	Abelson Tyrosine-Protein Kinase 1
	Oncogene
	Mutation /Structural Variant /Amplification
	A Non-receptor tyrosine-protein kinase;
Regulation of cell adhesion, motility, cell growth and survival
	Not reported

	DTX4
	Deltex E3 Ubiquitin Ligase 4
	Unknown?
	Mutation /Amplification
	A ubiquitin protein ligase;
Regulation of lipid metabolism and adipogenic differentiation.
	Not reported

	FRMD6
	FERM Domain Containing 6
	TSG
	Mutation
	A regulator of actin filament
Inhibiting viability, proliferation, cell cycle progression, colony formation
	Not reported

	AFAP1
	Actin Filament Associated Protein 1
	Oncogene
	Mutation
	A potential modulator of actin filament;
Modulating changes in actin filament integrity and induce lamellipodia formation
	Not reported

	NBPF3
	Neuroblastoma Breakpoint Family Member 3
	Unknown?
	Mutation /Deletion
	A member of the neuroblastoma breakpoint family;
Unknown
	Not reported

	PDCD10
	Programmed Cell Death 10
	Oncogene/ TSG
	Amplification
	A conserved protein associated with cell apoptosis;
Promoting cell proliferation, inhibit cell death;
	Not reported

	RAP2C
	Ras-Related Protein Rap-2c
	Oncogene?
	Mutation /Deletion /Amplification
	A member of the Ras GTPase superfamily;
Promoting the migration, invasion and cell proliferation, and inhibiting apoptosis
	Not reported



Supplementary Table 2. Sequences of sgRNAs against target genes. 
	Target Gene
	sgRNA (No.1)
	sgRNA (No.2)

	Non-target
	GACCAACCTTACGGTAACTC
	

	hFer
	GATAACCAGTCTTGTCACAG
	TAACACAAAGGTTGCCAAGG



Supplementary Table 3. Sequences of shRNAs against target genes. 
	Target Gene
	shRNA (No.1)
	shRNA (No.2)

	control
	GACCAACCTTACGGTAACT
	

	hFer
	GATGTCATATTGGGAGAAT
	GAGAGTGACGTGTGGAGCT



Supplementary Table 4. Primers for qRT-PCR analysis.
	Gene
	Primer Sequence (5’ - 3’)

	
	Forward
	Reverse

	hGAPDH
	TGACTTCAACAGCGACACCCA
	GCTGTAGCCAAATTCGTTGTC

	hFer
	AATACAGCCAGATAACCAGTC
	CATAAGTTCTTCCGCTAACGT
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