	Gene
	Autophagic function
	Reference

	AKT1S1
	Positive modulator
	mTORC1 negative regulator1

	AMBRA1
	Positive modulator
	Binds/stabilizes Beclin12

	ANKFY1
	Pathway interactor
	[bookmark: _GoBack]Autophagy interaction network (AIN) bait protein3

	ARF6
	Positive modulator
	Generation of phosphatidylinositol 4,5-bisphosphate (PIP2) and induction of phospholipase D (PLD) activity promoting autophagosome biogenesis4

	ARHGAP26/GRAF
	Positive modulator
	See ARF6 reference4

	ARL8A
	Negative modulator
	Small GTPase that controls intracellular localization of lysosomes5

	ARL8B
	Negative modulator
	See ARL8A reference5

	BCL2
	Negative regulator
	Inhibits Beclin1-dependent autophagy6

	BIRC6
	Pathway interactor
	As per comm. Hannigan and Gorski

	BNIP3
	Positive modulator 
	Mitophagy; LC3 interactome7

	BNIP3L
	Positive modulator
	Mitophagy; mitochondrial protein Nix acts as a selective autophagy receptor8

	C13orf19/FAM48A/SUPT2OH
	Positive modulator
	FAM48A/p38IP is required for starvation-induced mAtg9 trafficking9


	CALCOCO2
	Positive modulator
	Delivery of ubiquitin-coated bacteria into autophagosomes; LC3 interactome10,11

	CAMKK2
	Positive modulator
	Triggers autophagy following increased cytoplasmic calcium12

	CDK5
	Positive modulator
	Cdk5-mediated phosphorylation of EndoB1 is required for autophagy induction in starved neurons13

	CDK5R1/p35
	Positive modulator
	CDK5 activator13

	CDK5R2/p39
	Positive modulator
	CDK5 activator13

	CDK5RAP1
	Pathway interactor
	CDK5 repressor

	CDK5RAP2
	Pathway interactor
	CDK5 regulator

	CDK5RAP3
	Pathway interactor
	CDK5 regulator

	CDKN2A/ARF/INK4/p16
	Positive modulator
	ARF, but not p16INK4a, induces autophagy; smARF induces mitophagy14

	CDKN2AIP
	Pathway interactor
	CDKN2A interactor

	CDKN2AIPNL
	Pathway interactor
	CDKN2A interactor

	CEBPB
	Positive modulator
	C/EBPβ stimulates transcriptional regulation of autophagy in cultured primary hepatocytes15

	CISD2
	Negative modulator
	Mitochondrial outer membrane protein that triggers mitophagy in vivo when genetically deleted in mice.16

	CLN3
	Pathway interactor
	Lack of CLN3 function disrupts autophagy in genetic models of juvenile neuronal ceroid lipofuscinosis17

	COG1
	Pathway interactor
	The COG complex (lobe A subunits) is involved in the formation of double-membrane sequestering vesicles during autophagy in yeast.18

	COG2 (Lobe A)
	Positive modulator
	The COG complex (lobe A subunits) is involved in the formation of double-membrane sequestering vesicles during autophagy in yeast.18

	COG3 (Lobe A)
	Positive modulator
	The COG complex (lobe A subunits) is involved in the formation of double-membrane sequestering vesicles during autophagy in yeast.18

	COG4 (Lobe A)
	Positive modulator
	The COG complex (lobe A subunits) is involved in the formation of double-membrane sequestering vesicles during autophagy in yeast.18

	COG5 (Lobe B)
	Pathway interactor
	The COG complex (lobe A subunits) is involved in the formation of double-membrane sequestering vesicles during autophagy in yeast.18

	COG6 (Lobe B)
	Pathway interactor
	The COG complex (lobe A subunits) is involved in the formation of double-membrane sequestering vesicles during autophagy in yeast.18

	COG7 (Lobe B)
	Pathway interactor
	The COG complex (lobe A subunits) is involved in the formation of double-membrane sequestering vesicles during autophagy in yeast.18

	COG8 (Lobe B)
	Pathway interactor
	The COG complex (lobe A subunits) is involved in the formation of double-membrane sequestering vesicles during autophagy in yeast.18

	COPZ1
	Positive modulator
	COPZ1 encodes a subunit of coatomer protein complex 1 (COPI) involved in intracellular traffic and autophagy19

	DAPK3/ZIPK
	Positive modulator
	ULK1 and ATG9 interactor20

	DDA1
	Pathway interactor
	AMBRA1, DDB1 interactor3

	DDB1
	Pathway interactor
	Components of the DDB1–Cullin 4 complex that mediates K63-linked ubiquitination of Beclin 1 and activation of PIK3C321

	DIRAS3/ARHI
	Positive modulator
	Blocks PI3K signaling that inhibits mTOR and upregulates ATG4, also colocalizes with LC3 in autophagosomes22

	DNM1
	Positive modulator
	Fission component required for IgA2-induced mitophagy23

	DNM1L
	Positive modulator
	Fission component that mediates mitochondrial translocation and fragmentation and triggers mitophagy during cadmium hepatotoxicity24

	DRAM1
	Positive modulator
	TP53-dependent induction of autophagy through lysosome acidification, fusion of lysosomes and autophagosomes, and autophagosome clearance25

	DRAM2
	Positive modulator
	DRAM1 homologue26

	FNBP1
	Pathway interactor
	AIN3

	FOXO1
	Positive modulator
	FoxO family members are involved in the induction
of autophagy via both transcription-dependent and -independent
pathways27

	FOXO3/FOXO3A
	Positive modulator
	FoxO family members are involved in the induction
of autophagy via both transcription-dependent and -independent
pathways28

	FRAP1/MTOR
	Negative regulation
	Master inhibitor of autophagy29

	FUNDC1
	Positive modulator 
	Integral mitochondrial outer-membrane protein and LC3 interactor that is a receptor for hypoxia-induced mitophagy30

	FYCO1
	Positive modulator
	Promotes microtubule (MT) plus end–directed transport of autophagic vesicles.31

	GBAS
	Pathway interactor
	AIN3

	GOSR1
	Pathway interactor
	AIN3

	GYS1
	Pathway interactor
	AIN3

	HACE1
	Positive modulator
	Reduces accumulation of misfolded proteins by promoting autophagy32

	HADHA
	Pathway interactor
	AIN3

	HIF1A
	Positive modulator
	Mediates hypoxia induced mitophagy
via BNIP3 expression and the constitutive expression of Beclin-1 and Atg533

	HMGB1
	Positive modulator
	Autophagy induction in the context of TP53 knockout34

	KBTBD7
	Pathway interactor
	AIN3

	KEAP1
	Pathway interactor
	Autophagy substrate35

	KIAA1012/TRAPPC8
	Positive modulator
	Autophagy-specific subunit for TRAPPIII, a conserved vesicle transport complex36

	KIF1B
	Negative modulator
	See KIF2A reference5

	KIF2A
	Negative modulator
	Alters lysosomal positioning of mTORC1 affecting its function5

	LAMP1
	Positive modulator
	Major protein component of lysosome membranes that is necessary for autophagy37

	LAMP2
	Positive modulator
	Major protein component of lysosome membranes; more specific to autophagy than LAMP137

	LAPTM4B
	Positive modulator
	Loss of LAPTM4B inhibits later stages of autophagy by blocking maturation of the autophagosome38

	LGALS8
	Positive modulator
	Recruits NDP52/CALCOCO2 to activate antibacterial autophagy39

	LRRK2
	Negative modulator
	Emerging regulator of macroautophagy40 and chaperone-mediated autophagy41

	MAP3K7/TAK1
	Positive modulator
	TAK1 induces autophagy by binding TAB2 and TAB3 and derepressing Beclin-142 

	MAPK14/p38
	Negative modulator
	MEKK4-mediated MAPK14 phosphorylation of ATG5 impairs autophagosome-lysosome fusion and autophagy43

	MAPK8/JNK1
	Positive modulator
	Mediates starvation-induced Bcl-2 phosphorylation and dissociation from Beclin 144

	MAPKAP1
	Negative modulator
	Required MTORC2 complex member45

	MLST8
	Negative modulator
	Required subunit of both MTORC1 and MTORC245

	MON1A
	Pathway interactor
	AIN3

	MON1B
	Pathway interactor
	AIN3

	MTMR14
	Negative modulator
	Participates in PI3P phosphatase-mediated negative regulation of autophagy via changes to Atg9 intracellular distribution and WIPI1 levels46

	MTMR6
	Pathway interactor
	PI3P phosphatase regulation of autophagy46

	MTMR7
	Pathway interactor
	PI3P phosphatase regulation of autophagy46

	NEK9
	Pathway interactor
	AIN3

	NFE2L2
	Pathway interactor
	Inhibited by KEAP1, an autophagy substrate.47

	NRBF2
	Pathway interactor
	Possible subunit of PIK3C3; interactor of ATG143,48

	NSF
	Pathway interactor
	NSF/Sec18 is required for autophagosome vacuole fusion in yeast49

	NSMAF
	Pathway interactor
	AIN3

	OPTN
	Positive modulator
	Autophagy receptor that promotes selective autophagy of ubiquitin-coated cytosolic Salmonella50

	PIK3C2A
	Positive modulator
	AIN3; class II PI3Ks contribute a pool of PI3P used in autophagosome biogenesis51

	PIK3C2B
	Positive modulator
	Class II PI3Ks contribute a pool of PI3P used in autophagosome biogenesis51

	PIK3C2G
	Positive modulator
	Class II PI3Ks contribute a pool of PI3P used in autophagosome biogenesis51

	PPP2CA, catalytic subunit
	Positive modulator
	The PP2A holoenzyme is involved in the control of TOR-dependent autophagy both in yeast and mammals. Specific PP2A complexes are essential for autophagy in drosophila and may regulate the elongation of autophagosomes and their subsequent fusion with lysosomes.52

	PPP2CB, catalytic subunit
	Positive modulator
	The PP2A holoenzyme is involved in the control of TOR-dependent autophagy both in yeast and mammals. Specific PP2A complexes are essential for autophagy in drosophila and may regulate the elongation of autophagosomes and their subsequent fusion with lysosomes.52

	PPP2R1A, constant regulatory subunit
	Pathway interactor
	Scaffolding for PP2A holoenzyme assembly

	PPP2R1B, constant regulatory subunit
	Pathway interactor
	Scaffolding for PP2A holoenzyme assembly

	PPP2R2A, regulatory subunit
	Pathway interactor
	Modulates PP2A substrate selectivity and catalytic activity

	PPP2R2B, regulatory subunit
	Pathway interactor
	Modulates PP2A substrate selectivity and catalytic activity

	PPP2R2C, regulatory subunit
	Pathway interactor
	Modulates PP2A substrate selectivity and catalytic activity

	PPP2R2D, regulatory subunit
	Pathway interactor
	Modulates PP2A substrate selectivity and catalytic activity

	PPP2R5B, regulatory subunit
	Pathway interactor
	Modulates PP2A substrate selectivity and catalytic activity

	PRKAA1/AMPK catalytic subunit
	Positive modulator
	Promotes autophagy by activating Ulk1 through phosphorylation of Ser-317 and Ser-77753

	PRKAA2/ AMPK catalytic subunit
	Positive modulator
	Promotes autophagy by activating Ulk1 through phosphorylation of Ser-317 and Ser-77753

	PRKAB1/AMPK scaffold
	Pathway interactor
	Scaffold for AMPK complex assembly

	PRKAB2/AMPK subunit
	Pathway interactor
	This subunit may be a positive regulator of AMPK activity

	PRKACA/PKA catalytic subunit
	Negative modulator
	PKA holoenzyme; in yeast, PKA and TOR phosphorylate Atg13 at distinct sites, regulating its localization to the preautophagosomal structure54

	PRKACB/ PKA catalytic subunit
	Negative modulator
	PKA holoenzyme; in yeast, PKA and TOR phosphorylate Atg13 at distinct sites, regulating its localization to the preautophagosomal structure54

	PRKACG/ PKA catalytic subunit
	Negative modulator
	PKA holoenzyme; in yeast, PKA and TOR phosphorylate Atg13 at distinct sites, regulating its localization to the preautophagosomal structure54

	PRKAG1/AMPK regulatory subunit
	Pathway interactor
	Gamma non-catalytic subunits mediate binding to AMP, ADP and ATP, activating or inhibiting AMPK: AMP-binding results in allosteric activation of PRKAA1/PRKAA2 by inducing phosphorylation and preventing dephosphorylation of catalytic subunits. ATP promotes dephosphorylation of catalytic subunit, rendering the AMPK enzyme inactive.

	PRKAG2/ AMPK regulatory subunit
	Pathway interactor
	Gamma non-catalytic subunits mediate binding to AMP, ADP and ATP, activating or inhibiting AMPK

	PRKAG3/ AMPK regulatory subunit
	Pathway interactor
	Gamma non-catalytic subunits mediate binding to AMP, ADP and ATP, activating or inhibiting AMPK

	PRKAR1A/ AMPK regulatory subunit
	Positive modulator
	Inactivates MTOR55

	PRKAR1B/PKA regulatory subunit
	Pathway interactor
	Binding of cAMP to the regulatory subunit releases the catalytic subunits

	PRKAR2A/PKA regulatory subunit
	Pathway interactor
	Binding of cAMP to the regulatory subunit releases the catalytic subunits

	PRKAR2B/ PKA regulatory subunit
	Pathway interactor
	Binding of cAMP to the regulatory subunit releases the catalytic subunits

	PRR5/PROTOR-1
	Pathway interactor
	Non-essential subunit of MTORC2, autophagy-inhibiting complex45

	PRR5L/PROTOR-2
	Pathway interactor
	Non-essential subunit of MTORC2, autophagy-inhibiting complex45

	PTPRS
	Negative modulator
	Protein tyrosine phosphatase that counteracts Vps34 phosphorylation and increases constitutive and induced autophagy in yeast56

	RAB1A
	Positive modulator
	Participates in autophagosome formation57

	RAB1B
	Pathway interactor
	Rab1B regulates the localization of MTMR6, a putative PI3P phosphatase modulator of autophagy58

	RAB24
	Positive modulator
	Required for the formation of autophagosomes in response to starvation59

	RAB5A
	Positive modulator
	When the PI3K (Class I) catalytic subunit increases its interaction with Rab5, Rab5-Vps34 interaction is enhanced, promoting autophagy60

	RAB5B
	Positive modulator
	RAB5 paralog


	RAB5C
	Positive modulator
	RAB5 paralog

	RAB7A
	Positive modulator
	Involved in vesicle transport from early endosomes to late endosomes/lysosomes, lysosome biogenesis, and autophagosome maturation61

	RABGAP1/TBC1D11
	Pathway interactor
	TBC1D11 shows partial colocalization with LC3 in MEF cells and is a predicted LC3 pathway interactor62

	RABGAP1L/TBC1D18
	Pathway interactor
	Predicted LC3 pathway interactor3

	RALBP1/RIP1
	Positive modulator
	Nutrient starvation induces RALB deubiquitylation that promotes assembly of RALB–EXO84–beclin-1 complexes that drive autophagosome formation63

	RICTOR
	Negative modulator
	Required MTORC2 complex member45

	RPTOR
	Negative modulator
	Required MTORC1 complex member45

	SAFB2
	Pathway interactor
	AIN3

	SCOC
	Positive modulator
	SCOC is a Golgi protein that colocalizes with the trans-Golgi network protein TGOLN2/TGN46 and the autophagy protein ATG9A, and interacts with UVRAG64

	SEC22A
	Positive modulator
	Exocytic Q/t-SNARE that may recruit key autophagy components to the site of autophagosome formation. R/v-SNAREs Sec22 and Ykt6 interact with Sso1-Sec9 and are required for normal Atg9 transport in yeast 65

	SEC22B
	Pathway interactor
	SEC22 family of vesicle trafficking proteins65

	SEC22C
	Pathway interactor
	SEC22 family of vesicle trafficking proteins65

	SH3GLB1/BIF-1
	 Positive modulator
	Bif-1 interacts with Beclin 1 through UVRAG and functions as a positive mediator of PI3KC3 and the induction of autophagy in mammalian cells66

	SH3GLB2
	Pathway interactor
	SH3GLB endophilin-related protein family, featuring an SH3 domain

	SMURF1
	Positive modulator
	SMURF1 mediates viral autophagy and mitophagy67

	SNAP25/SEC9
	Positive modulator
	Exocytic Q/t-SNARE that may recruit key autophagy components to the site of autophagosome formation. R/v-SNAREs Sec22 and Ykt6 interact with Sso1-Sec9 and are required for normal Atg9 transport in yeast 65

	SNX18
	Positive modulator
	SNX18 promotes autophagosome formation by providing membrane to forming autophagosomes. SNX18 is required for recruitment of Atg16L1-positive recycling endosomes to a perinuclear area and for delivery of Atg16L1- and LC3-positive membranes to autophagosome precursors.68

	SQSTM1/p62
	Pathway interactor
	Autophagy adaptor69

	STAT3
	Negative modulator
	STAT3 interacts with the PKR kinase to inhibit eIF2A phosphorylation, reducing autophagy70

	STBD1
	Pathway interactor
	Autophagy receptor involved in selective degradation of glycogen71

	STK11/LKB1
	Positive modulator
	Phosphorylates Thr-172 in the activation loop of AMPK and is required for AMPK activation72

	STK3
	Pathway interactor
	AIN3

	STK4
	Negative modulator
	STK4/Mst1 phosphorylates the Thr-108 residue in the BH3 domain of Beclin1 and indirectly inhibits the activity of the Atg14L-Beclin1-Vps34 complex73

	STX5
	Positive modulator
	The syntaxin-5 SNARE complex regulates the later stages of autophagy by regulating lysosomal74

	TAB2
	Negative modulator
	Beclin-1 interactome, repressor42

	TAB3
	Negative modulator
	Beclin-1 interactome, repressor42

	TBC1D14
	Negative modulator
	TBC1D14 colocalizes and interacts with ULK1. Also, overexpressed TBC1D14 impairs the function of ULK1-positive recycling endosomes and inhibits autophagosome formation75

	TBC1D15
	Pathway interactor
	Predicted LC3 interactor3

	TECPR1
	Positive modulator
	TECPR1 binds to the Atg12-Atg5 complex and PI3P to promote autophagosome-lysosome fusion76

	TECPR2
	Pathway interactor
	AIN3,77

	TFEB
	Positive modulator
	A transcription factor and master gene for lysosomal biogenesis that also drives expression of autophagy genes78

	TNFSF10/TRAIL
	Positive modulator
	TRAF2- and RIPK1-mediated MAPK8/JNK activation is required for TNFSF10-induced cytoprotective autophagy79

	TRAF2
	Positive modulator
	Recruitment of TRAF2 and ASK1 leads to the activation of the MAPKs JNK and p38 MAPK, depending on cellular context, activation of JNK can allow cells to adapt to ER stress by initiating autophagy80

	TRAF6
	Positive modulator
	E3-ligase TRAF6 interacts with AMBRA1 to support ULK1 ubiquitylation and stabilization29

	UBA5
	Pathway interactor
	AIN3

	UBQLN2
	Positive modulator
	Required for autophagosome biogenesis and maturation in neuro-2a cells81

	USP10
	Positive modulator
	Knockdown of USP10 or USP13 results in decreased Beclin1 expression and inhibited autophagy due to inhibition of Beclin1 deubiquitination82

	USP13
	Positive modulator
	Knockdown of USP10 or USP13 results in decreased Beclin1 expression and inhibited autophagy due to inhibition of Beclin1 deubiquitination82

	VCP/VCPIP1

	Positive modulator
	Loss of VCP activity results in the accumulation of nondegradative autophagosomes83,84

	VPS11
	Positive modulator
	C-Vps complex member. Co-localizes with UVRAG that is involved in autophagosome maturation. The C-Vps complex is a key component of the endosomal fusion machinery, stimulating Rab7 GTPase activity and autophagosome fusion with late endosomes/lysosomes85

	VPS16
	Positive modulator
	C-Vps complex member85

	VPS18
	Positive modulator
	C-Vps complex member85; Vps18 deficiency in mice caused neurodegeneration by blocking multiple vesicle transport pathways to the lysosome (autophagy, endocytosis, and biosynthetic pathways)86

	VPS33A
	Positive modulator
	C-Vps complex member85; homotypic vacuole fusion and protein sorting (HOPS) complex member. The multisubunit homotypic fusion and vacuole protein sorting (HOPS) membrane-tethering complex is required for late endosome-lysosome and autophagosome-lysosome fusion in mammals87

	VPS33B
	Positive modulator
	C-Vps complex 85

	VPS39
	Positive modulator
	HOPS complex member87

	VPS41
	Positive modulator
	HOPS complex member87

	VTI1A
	Positive modulator
	STX13 binding partner in mammalian cells that induces autophagic flux88

	VTI1B
	Positive modulator
	VAMP8 (SNARE protein) and Vti1b mediate the fusion of antimicrobial and canonical autophagosomes with lysosomes89

	WAC
	Positive modulator
	WAC regulates autophagy, proteasomal degradation and ubiquitination64

	WDFY3/ALFY
	Positive modulator
	ALFY is a scaffolding, multidomain protein implicated in the selective degradation of ubiquitinated protein aggregates by autophagy; SQSTM1/p62 interactor 90

	YKT6
	Positive modulator
	Endosomal Q/t-SNARE Tlg2 and the R/v-SNAREs Sec22 and Ykt6 interact with Sso1-Sec9 and are required for normal Atg9 transport65

	ZFYVE1/ DFCP1
	Positive modulator
	Functions in autophagosome biogenesis at the omegasome91
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