Supplementary tables 
Table S1. LOAD-linked protein expressions and localizations
	
	Model(s)
	Transcript level
	Protein level
	Subcellular localization
	Function link – remarks
	Ref.

	BIN1 levels
	In vitro; HeLa cells
	n.d.
	n.d.
	Endosomal structures; ER, early to late endosomes and lysosomes
	n.d.
	[1]

	
	In vitro; HeLa cells, EpH4 cells
	n.d.
	n.d.
	Endocytic recycling compartment
	n.d.
	[2]

	
	In vivo; rat brain
	n.d.
	+ Neurons
- Glia
	Only full-length neuronal variant detected at synaptic terminals
	n.d.
	[3]

	
	In vivo; human brain
	+ Brain

	+ Brain

	Axon initial segments and nodes of Ranvier 
	Discrepant mRNA-protein level; technical origin, translational and/or high protein turnover
	[4]

	
	In vivo; human brain
	n.d.
	+ Brain

	Both cytosolic and nuclear, though not uniformly present
	Inverse relationship: BIN1 and cell proliferation
	[5]

	
	In vivo; human non-AD and AD brains
	n.d.
	* Health: ++ oligodendrocytes, neurons, + astrocytes
* AD: downregulated in neurons
	* Health: axonal localization
* AD: switch to the cytoplasm
	Neuritic plaques co-localize with loss of BIN1 neuropil staining
	[6]

	
	In vivo; human non-AD and AD brains
	+ Parietal lobes
	n.d.
	n.d.
	Higher levels linked to later age at onset & faster disease course
	[7]

	
	In vivo; human non-AD and AD brains
	° Health: ++ oligodendroglia, + neurons, - other cells
° AD: 18% more mRNA with ex7
	° Health: white matter levels ~4-fold higher than grey matter’s
° AD: lowered neuronal BIN1 and increased LMW oligodendroglia isoforms of BIN1
	Along axons of perforant path and alveus, no specific localization at nodes or at paranodal area
	~90% of transcripts in white matter lack ex7; oligo lower MW ~65-75 kDa BIN1 isoforms
	[8]

	
	In vivo; human non-AD and AD brains
	AD: increased in frontal cortices
	++ neurons
+ microglia
- astrocytes
	Co-localization with tau; follows axonal neurofilament labellin
	Modulator of tau pathology
	[9]

	
	In vivo; human non-AD and AD brains
	n.d.
	+ Oligodendroglia & processes in neuropil (+) and white matter (++)
- Microglia and astrocytes
	Weak cytoplasmic signal in neurons
	° Absent in regions with Aβ deposits
° BIN1 Hypothesized to not take part in AD inflammatory response
	[10]

	CD2AP levels
	In vitro; HeLa cells
	n.d.
	n.d.
	° Punctate cytoplasmic structures
° Transiently in membrane ruffles
° Together with EGFR after stimulus
	Regulates trafficking of internalized EGFR
	[11]

	
	In vitro; CHO cells
	n.d.
	n.d.
	° Cytoplasmic vesicular structures
° Aligned along actin fibers or ruffles
	CD2AP dimerization is necessary for membrane localization
	[12]

	
	In vitro; mouse cortical neurons
	n.d.
	n.d.
	Co-localization with APP vesicles and Rab5  twice as high in dendrites as in axons (polarized association)
	Role in APP transport to lysosomes for degradation
	[13]

	
	In vitro; mouse podocytes
	n.d.
	n.d.
	°  ER- & Golgi-enriched fraction
° Insulin-dependent dispersion from perinuclear region into cytoplasm
	n.d.
	[14]

	
	In vivo; rat dorsal root ganglion neurons and brains
	Up- (ganglion) and down- (brain) regulated along postnatal development
	Adult: + cerebellum, cerebral cortex; primarily localized in blood vessel epithelia and axonal projections
	° Punctate in neurites and soma, and accretes at F-actin+/tubulin− neurite tips, branch points and swellings
° Colocalization with Rab5
	° Transcription is plasticity context-dependent; NGF induces CD2AP 1.90-fold
° Link with adult axonal sprouting
	[15]

	
	In vivo; mouse neurvous system
	n.d.
	° Embryonic: E11-E17 paraspinal ganglia, E15-E17 choroid plexus
° Adult: + brain
	n.d.
	CD2AP expression is spatio-temporal regulated; possible role in tissue/cell differentiation
	[16]

	
	In vivo; mouse brain
	n.d.
	Strong staining in capillaries
	n.d.
	n.d.
	[17]

	PICALM levels
	In vitro; HeLa cells
	n.d.
	n.d.
	Shallow and deep clathrin-coated pits or vesicles
	n.d.
	[18]

	
	In vitro; HeLa cells
	n.d.
	n.d.
	° On autophagic precursors
° Co-localization with ATG16L1
	Role in the initial steps of autophagosome formation
	[19]

	
	In vitro; HeLa cells and COS-1 cells
	n.d.
	° 66 kDa variant: +++ COS-1,  ++ HeLa 
° 72 kDa variant: ++ HeLa, + COS-1
	° Plasma membrane–coated pits
° Golgi apparatus
	Component of coated pit internalization machinery
	[20]

	
	In vitro; neuroglioma H4 cells, expressing endogenous APP
	n.d.
	Two isofroms detected 
° 72.2 kDa band (predicted 70.6 kDa)
° 65.8 kDa band (predicted 66.3 kDa)
	n.d.
	KD of either of the variants on itself has no effect on cleavage of APP  
	[21]

	
	In vitro; human frontal cortex AD endothelial cells
	Downregulated by ~34% as compared to controls
	Downregulated by ~35% as compared to controls
	n.d.
	~50% reduced basolateral–to–apical transcytosis of Aβ
	[22]

	
	In vitro; endothelium of rs3851179 A allele iPSC
	~78% higher 
	~72% higher
	n.d.
	120% higher Aβ clearance
	[22]

	
	In vivo; rat CA1 HC at P10 and P37

	n.d.
	n.d.
	~40% in intracellular regions; seldom CCV of TGN, often early/ sorting endosomes + tubulovesicular structures near dendrite branch point
	Interaction with CCV is expected to be transient
	[23]

	
	In vivo; rats
	n.d.
	Developing hippocampus: ++ E18, ++ P10, + P14, + P30
	CA1 stratum radiatum (P2/10): equal spreading across synaptic junction, also at tip dendritic ﬁlopodium, in endosomes and internal CCV
	n.d.
	[24]

	
	In vivo; Sprague-Dawley rats
	n.d.
	° + young (Tuj1+) and mature (NeuN+) postmitotic neurons, neural progenitors (Sox2+) and pluripotent ESC (SSEA4+/Nanog+)
° Long variant increases along brain development, reverse relationship for short variant
	n.d.
	Function in neural development
	[25]

	
	In vivo; rats

	° Short variant: neurons
° Long variant: derived from glia
	° Short variant: + hippocampus, + cerebellum
° Long variant: ++ hippocampus, ++ cerebellum

	° Neurons: 37% both pre- and post-synaptic (if pre-synaptic focused in or in the vicinity of synaptic vesicles) 
° Surrounding astroglial processes
	Accessory protein involved in synaptic exo-endocytic vesicle cycling 

	[26]

	
	In vivo; hAPPV717I carrying mouse cortices
	n.d.
	° 3 variants of 72, 68 and 62 kDa
° 72/68 bands unaffected by age (3-18 m), or AD pathology
° 62 kDa level increases with age in controls, inverse trend in AD mice -> 6-fold change at 18 m
	n.d.
	n.d.
	[27]

	
	In vivo; APP/PS1 mouse Cortex & HC
	n.d.
	+ neurons (NeuN+ ), - astrocytes (GFAP+) and microglia (Iba1+)
	n.d.
	n.d.
	[28]

	
	In vivo; AD, C9orf72 ALS, Pick disease, LBD, FTLD, PSP & CBD patients
	n.d.
	++ endothelial cells-blood vessels
+ neurons and microglia

	° NFTs of AD and PSP and Pick disease
° Co-localization with P-tau in AD (3R + 4R), PSP (4R) and Pick disease (3R)

	Inverse relationship with levels of autophagic markers LC3-II and Beclin-1; possible PICALM depletion-induced autophagic dysfunction
	[29]

	
	In vivo; human non-AD and FADAPP brains
	n.d.
	° ~25 % decrease of full length
° 132% and 428% the baseline of cleaved 25 and 50 kDa species
° Health: + neuronal perinuclear rim, ++ endothelial cells & epithelial lining of choroid plexus
° AD: Unaltered endo/epithelial stain, increased neuronal level
	n.d.
	PICALM present in over 85 % of NFTs, but not in pre-tangles or in extracellular ghost tangles
	[30]

	
	In vivo; human non-AD and LOAD brains
	n.d.
	° ~40 % decrease of full length
° 141% and 983% the baseline of cleaved 25 and 50 kDa species
° LOAD: elevated in HC & cortex microglia, slightly in astrocytes, not in oligodendroglia
	n.d.
	Calpain and caspase-3 generate shorter PICALM variants, with calpain’s efficiency being higher for generating 50 kDa 
	[30]

	
	In vivo; human non-AD and AD brains
	n.d.
	° Health: 65% of endothelia 
° Braak stage V–VI: decreased in endothelia (by 65%), but slightly increased in neurons
	n.d.
	Aβ is not a PICALM inhibitor; plaques in endothelial cultures unalter PICALM levels
	[22]

	
	In vivo; human non-AD and AD brains
	° Linear regression: microvessels (p = 4.0×10−3), neurons (p = 4.2×10−6), astroglia (1.8×10−5)
	Anterior cingulate tissue: ++ microvessels, + neurons, + glia
	n.d.
	Hypothesized to help with Aβ clearance across the blood–brain barrier
	[31]

	
	In vivo; Human non-AD and AD brains
	° Increase in AD-frontal cortices, but not the temporal cortex or thalamus
	° ++ micro-vessel walls, + neurons, + glia
° No localization in Aβ-plaques or tangles
	n.d.
	Region specificity: could P-Tau modulate Aβ impact on PICALM expression?
	[32]

	PLD3 levels
	In sillico; ommercial human multiple tissue arrays
	° 2200 bp: ubiquitously, lowest in leukocytes
° 1700 bp: +++ brain, spleen, ++ heart, skeletal muscle, lung, + rest 
	n.d.
	Glycosylation-dependent, type 2 transmembrane protein
	Variances in 5′‐UTR sequences impact transcription
	[33]

	
	In vitro; HeLa and SH-SY5Y cells
	n.d.
	n.d.
	° Co-localizes with APP (40-80%)
° Present in (post)-Golgi membranes, 
Vps35+ endosomal membranes
	Functioning as an endosome-to-Golgi retrieval protein
	[34]

	
	In vitro; HeLa and SH-SY5Y cells
	n.d.
	n.d.
	° Luminal domain: mainly lysosomal
° Full-length protein and 12-kDa membrane-bound N-terminal fragment: endosomes, Golgi and ER 
	Undergoes proteolysis; acidic pH and cysteine proteases
° Is ESCRT- and ubiquitin-dependently transported to lysosomes
	[35]

	
	In vitro; HCT116 human colorectal cancer cell line
	n.d.
	Levels are halved under 1% oxygen levels (hypoxic stress)
	n.d.
	Regulation HIF1-independent and O2-tension dependent (p<0.0001)
	[36]

	
	In vitro; C2C12 mouse myoblast cell line
	Increased along differentiation, with highest levels reached at 4 post-induction 
	Differentiation-linked upsurge further increased by ER-stress
	Relocalizes during myotube formation from ER subdomains to mitochondrial tubules
	Possibly involved in lipid transfer/synthesis when tubules of ER wrap around those of mitochondria, inducing fission
	[37]

	
	In vitro; NIH/3T3 mouse fibroblast cell line
	n.d.
	n.d.
	Anchored to ER membrane through transmembrane region AA37–60
	n.d.
	[37]

	
	In vivo; mouse tissue
	n.d.
	++ cortical and HC pyramidal neurons, - HC interneurons and glial cells of the corpus callosum
	Localization in LAMP1+ compartments and not in early endosomes 
	n.d.
	[38]

	
	In vivo; mouse tissue
	° ++ brains (especially forebrain), no to weak signal in non-nervous tissues
° Neuronal origin, no to weak expression in neuroglia and Schwann cells
	n.d. 
	n.d.
	Expression elevated upon reaching late stages of neurogenesis
	[39]

	
	In vivo; mouse bone marrow hematopoietic stem cells
	About 10-fold higher levels in cells that maintain their replication potential
	n.d.
	n.d.
	Role in regulating the durable  hematopoietic stem cell self-renewal potential
	[40]

	
	In vivo; human tissue
	High across the brain, only low in corpus striatum, occipital lobe and visual cortex 
	Wide distribution, i.e across brain, cerebellum, liver, kidney, lung and heart
	n.d.
	Contributes to general/non-cell type-specific mechanisms
	[41]

	
	In vivo; human brain of cognitive normal individuals
	++ frontal, temporal, and occipital cortices and hippocampus
	n.d.
	n.d.
	High transcription rates in regions that are vulnerable to AD pathology
	[42]

	
	In vivo; human non-AD and AD brains
	Expression is about halved in AD brains
	° In neurons and a subset of pericytes, not in astrocytes, oligodendrocytes and microglia
[bookmark: _GoBack]° Levels are about halved in AD brains
	° Soma and proximal neurites of cortical and HC-pyramidal neurons, and dentate gyrus granule cells 
° Senile plaques, only in AD cases
	Accumulation in senile plaques is generally associated with the depletion of cellular levels
	[43]

	
	In vivo; AD patients
	° Significantly lower relative to healthy level
° Inverse correlation with those of APP
	n.d.
	n.d.
	Variant A442A leads to lower total PLD3 transcript levels
	[42]

	AD; Alzheimer's disease, CBD; corticobasal degeneration, CCV; cathrin-coated vesicles,HC, ESC; embryonic stem cell, FTLD; frontotemporal lobar degeneration, HC; hippocampus, LOAD; Late-onset Alzheimer disease, NFT, neurofibrillary tangle, PSP; progressive supranuclear palsy, TGN; trans-Golgi network, vWF; Von Willebrand factor.




Table S2. LOAD-associated SNPs
	Gene
	SNP
	Alleles (F-strand)
	Risk allele
	Population
	Effect
	Ref.

	Bin1
	rs744373

	G/A
	G
	Caucasians of CHARGE, TGEN, Mayo AD GWAS and GERAD1 database
	Genome-wide significant association with LOAD: OR of 1.13 per minor allele copy; p=1.6×10−11
	[44]

	
	
	
	
	Asian and Caucasian, meta-analysis of 54 articles
	° Statistically significant risk factor of AD onset 
° Higher AD risk in Caucasians: OR of 1.18
	[45]

	
	
	
	
	Young healthy Chinese university students
	GG carriers: lower working memory performance and hippocampal functional connectivity 
	[46]

	
	
	
	
	MCI patients according Petersen
criteria for amnestic MCI from Spain
	No significant association with the risk of conversion from MCI to AD or with disease progression
	[47]

	
	rs6733839
	C/T
	T
	Caucasians of ADNI cohort
	Linked to volume decrease of right inferior parietal lobule, an association area flexible reconfiguring one’s behaviour
	[48]

	
	
	
	
	ADNI cohort
	Associated with increased AD-linked brain shape asymmetry
	[49]

	
	
	
	
	Israeli Jewish (≥65 years old) with Type 2 Diabetes
	Association with performance in episodic memory
	[50]

	
	rs7561528
	A/G
	A
	LOAD cases from NACC, NCRAD, NIA-funded AD Centres
	LOAD susceptibility: p = 4.0E-14 - 5.2E-14
	[51]

	
	
	
	
	LOAD patients with family history of AD from NIA-LOAD Family Study & NCRAD
	Significant LOAD risk: p = 0.009 with, and p = 0.03 without, APOE adjustment
	[52]

	
	
	
	
	ADNI database
	Association with entorhinal cortical and temporal pole cortical thickness
	[53]

	
	
	
	
	Autopsy cohort of cognitive healthy subjects of ADNI, MAP, ROS and Arizona APOE consortia
	No link with neuritic plaque pathologic burden (p = 0.757)
	[54]

	
	rs12989701  
	A/C
	A
	Caucasians of ADNI and GenADA cohort
	° Genome-wide association: p = 0.002, OR of 1.34
° Low linkage disequilibrium with rs744373 (r2= 0.05)
° Positioned in evolutionarily conserved region
	[55]

	
	rs59335482
	n.a.
	Insertion of 3 C-bases
	EADI1, GERAD1 and Belgium-Flanders case-control study samples
	° Linked to axonal neurofilament 
° Increases Tau load, no effect on Aβ40/42 levels
° In linkage disequilibrium with rs744373
	[9]

	CD2AP
	rs9296559
	C/T
	C
	MCI patients according Petersen
criteria for amnestic MCI from Spain
	° C allele carriers progress more rapidly from mild cognitive impairment to AD (hazard ratio: 1.69)
° No link with the risk of MCI to AD conversion in se
	[47]

	
	rs9349407
	C/G
	C
	LOAD cases from NACC, NCRAD, NIA-funded AD Centres
	LOAD susceptibility: p = 8.6E-9
	[51]

	
	
	
	
	GERAD1, EADI1, deCODE, AD-IG GWAS datasets & TGEN1, ADNI and Mayo1 datasets
	Genome-wide association: p =  8.6E-9, OR of 1.11
	[56]

	
	
	
	
	ADNI cohort
	Impacts amyloid pathology: diminishes correlation between cortical PiB-binding and plasma apoE
	[57]

	
	
	
	
	Autopsy cohort of cognitive healthy subjects of ADNI, MAP, ROS and Arizona APOE consortia
	Associated with increased neuritic plaque pathologic burden (p = 0.029)
	[54]

	
	rs10948363
	A/G
	G
	ADNI database
	Promotes brain shape asymmetry irrespective of disease status 
	[49]

	PICALM
	rs561655
	A/G
	G
	Autopsy cohort of cognitive healthy subjects of ADNI, MAP, ROS and Arizona APOE consortia
	No link with neuritic plaque pathologic burden (p = 0.117)
	[54]

	
	
	
	
	Meta-analysis; Caucasian, Arab, African American, and Caribbean Hispanic cases of ≥ 60 y (n = 7070)
	° OR of 0.89 in Caucasians, but not in other groups
° Statistical interaction with APOE ε4 carrier status (p = 0.0024)
	[58]

	
	rs541458
	C/T
	C
	Caucasians with Italian ancestry
	C carriers less detected in population of AD patients of 80+ years
	[59]

	
	
	
	
	Subjects of European descent
	° Associated with AD: p = 2.3E−11, OR of 0.87
° TT carriers 20% decreased Aβ42 clearance through cerebrospinal fluid as compared to CC carriers
	[60]

	
	rs3851179
	T/C
	C = risk 
T = beneficial

	Asian, Caucasian, and Yoruban
	° Genome-wide association: p =  1.9E-8, OR of 0.86
° No interaction with APOE status, impacting AD risk
	[61]

	
	
	
	
	Meta-analysis; Caucasian, Arab, African American, and Caribbean Hispanic cases of ≥ 60 y (n = 7070)
	° OR of 0.89 in Caucasians, but not in other groups
° Statistical interaction with APOE ε4 carrier status (p = 0.0068)
	[58]

	
	
	
	
	LOAD patients with family history of AD from NIA-LOAD Family Study & NCRAD
	Confers risk primarily in APOE ε4+ subjects
	[52]

	
	
	
	
	Brazilian LOAD, AD, PD and control cases
	Protective effect in ε4- subjects, but absent in ε4+ carriers
	[62]

	
	
	
	
	MCI patients according Petersen
criteria for amnestic MCI from Spain
	No significant association with the risk of conversion from MCI to AD or with disease progression
	[47]

	
	
	
	
	Danish (1905) birth cohort study, 92–93 years at intake
	Male T-carriers present with improved cognitive composite scores, which is not seen in females
	[63]

	
	
	
	
	Individuals of SNAC-K study group
	C risk allele reduces episodic memory performance
	[64]

	
	
	
	
	Elderly, Caucasian cohort from Mayo Clinic Rochester
	C ‘risk’-linked allele shows slower advance to mild cognitive impairment/LOAD (hazard ratio of 0.85)
	[65]

	
	
	
	
	AD patients from German Dementia Competence Network
	CC-carriers of ε4+ show reduced prefrontal cortex volumes and inferior episodic memory function
	[66]

	
	
	
	
	Subjects of the AddNeuroMed study and ADNI database
	° OD of 0.86 
° Linked to thicker entorhinal cortices
	[67]

	
	
	
	
	Samples from University of Kentucky AD Center Neuropathology Core
	Increased total PICALM expression in anterior cingulate specimens
	[31]

	
	
	
	
	Inducible pluripotent stem cell-derived endothelium
	° TT carriers ~1,7-fold higher PICALM levels as CC
° TT endocytes: 2-fold higher Aβ40 transcytosis
	[22]

	
	
	
	
	UK Brain Expression Consortium eQTL dataset, Trabzuni dataset
	Risk allele decreases 65.8 kDa but not 72.2 kDa variant levels
	[21]

	
	rs10792832
	A/G
	G
	UK Brain Expression Consortium eQTL dataset, Trabzuni dataset
	Risk allele decreases 65.8 kDa but not 72.2 kDa variant levels
	[21]

	
	rs17159904
	A/G
	G
	Individuals of Caribbean Hispanic ancestry
	G allele just reaches a significant association with LOAD risk
	[68]

	PLD3
	rs762406245
	T/G
	G (M6R)
	Cases from European and African-American descent
	Associated to LOAD risk: p = 0.02, OR of 7.73
	[42]

	
	rs145999145
	A/G
	A (V232M)
	Cases from European and African-American descent
	° V232M not detected in cognitively healthy elderlies ° Association to AD risk (OR of 2.10) and age of onset 
	[42]

	
	
	
	
	WRAP participants, non-Hispanic Caucasian
	° Worsens story recall, visual learning and memory
° Trend towards faster disease progression
	[69]

	
	
	
	
	Amsterdam Dementia cohort, Alzheimer Center Erasmus MC and RS
	Nominally significant association with AD: p =  0.03, OR of 1.94 
	[70]

	
	rs4819
	G/A
	A (A442A)
	Cases from European and African-American descent
	° Associated to LOAD risk: p = 3.78E-7, OR of 2.12
° Variant affects alternative splicing
° Lowers full length mRNA levels and those with ex11
	[42]

	German Alzheimer’s disease Integrated Genome Research Network (AD-IG), Alzheimer's Disease Neuroimaging Initiative (ADNI), Cohorts for Heart and Aging Research in Genomic Epidemiology (CHARGE), European Alzheimer Disease Initiative Investigators (EADI1), Genetic and Environmental Risk for Alzheimer's disease Consortium (GERAD1), Rush Memory and Aging Project (MAP), Mild Cognitive Impairment (MCI), National Alzheimer Coordinating Centre (NACC), National Cell Repository for Alzheimer's Disease (NCRAD), National Institute of Aging (NIA), odds ratio (OR), Religious Orders Study (ROS), Swedish National Study on Aging and Care in Kungsholmen (SNAC-K), Translational Genomics Research Institute (TGEN), Wisconsin Registry for Alzheimer's Prevention (WRAP).





Table S3. LOAD-linked protein interactions
	BIN1 interactors
	Model(s)
	Identification
	Validation
	Region
	Effect
	Ref.

	Actin
	Recombinant proteins
	Assay of co‐sedimentation
	Electron microscopy, crosslinking assay
	° Binds F‐ and G‐actin
° BIN1 BAR domain
	° Promotes actin polymerization
° Stabilizes tau‐actin bundles 
	[71]

	Beta-secretase 1 (BACE1)
	Recombinant proteins

	GST pull-down assay – WB
	n.d.
	BIN1 BAR domain binds C’-intracellular BACE1 region
	BACE1 domain is not post-translationally modified
	[72]

	Calmodulin
	Mouse brain lysates
	Affinity chromatography – MS
	n.d.
	n.d.
	Calcium hypothesis of AD
	[73]

	Charged multivesicular body protein 4B
	Mouse cardiomyocytes
	Co-IP – WB
	Super-resolution STORM imaging
	BIN1 N-terminal BAR domain
	Role in the ESCRT pathway to generate cell-cell communication microparticles
	[74]

	Clathrin
	Postnuclear supernatant fraction of rat brain
	GST pull-down assay – WB
	n.d.
	BIN1 non-SH3 domain
	Role in controlling vesicle endocytosis at synapses
	[75]

	Cytoplasmic linker protein CLIP-170
	° Human placental cDNA
° HeLa cells
	Y2H screen
	Co-IP – WB
	BIN1 interacts with internal cc-CLIP330-660 region
	Formation of tubules that align with and are mechanistically-linked to microtubules
	[76]

	Dynamin
	Postnuclear supernatant fraction of rat brain
	GST pull-down assay – WB
	n.d.
	BIN1 SH3 domain
	Role in controlling vesicle endocytosis at synapses
	[75]

	
	Recombinant proteins
	Electron microscopy
	High-speed atomic force microscopy
	n.d.
	GTP-dependent membrane fission at 1:0.5-1 dynamin:BIN1 -> impacts vesicle size
	[77]

	E3 ubiquitin-protein ligase Itchy homolog (ITCH)
	Rat brain extracts
	GST pull-down assay – MS
	Mutation analysis, molecular modelling
	Pro-rich region of ITCH (AA255–264) binds to BIN1 SH3 domain
	Regulates immune response, hematopoietic lineage development and p15-linked apoptosis
	[78]

	EH domain-binding protein 1-like 1 (EHBP1L1)
	° Mouse brain lysates
° Caco-2 cell lysates 
	GST pull-down assay – MS
	GST pull-down assay – WB
	PR domain of EHBP1L1 binds to BIN1 C-terminal SH3 region
	Control of epithelial apical-directed transport
	[2]

	Myc proto-oncogene protein
	° Murine E10.5 cDNA 
° Recombinant proteins
	Y2H screen
	GST pull-down assay
	N-terminal Myc box domains
	Tumor suppressor; inhibits myc-induced malignant cell transformation
	[79]

	Ras and Rab Interactor 3 (RIN3)
	Human leukocyte cDNA library
	Y2H screen
	GST pull-down assay – WB 
	SH3 domain of BIN1 binds N-terminal region of RIN3
	As for CD2AP, the interaction entails localization at Rab5a+ early endosomes
	[80]

	Sorting nexin 4 (SNX4)
	° Jurkat cell cDNA 
° 3T3 and HeLa cells
	Y2H screen
	Co-IP – WB
	SNX4 N-terminus interacts with BIN1 AA147-304
	Role in endocytosis and intracellular trafficking
	[1]

	Synaptojanin
	Postnuclear supernatant fraction of rat brain
	GST pull-down assay – WB
	n.d.
	BIN1 SH3 domain
	Role in controlling vesicle endocytosis at synapses
	[75]

	Tau
	° SH-SY5Y, HEK293 cells
° Synaptosomes (mouse) 
	Co-localisation
	Co-IP – WB, GST pull-down assay
	n.d.
	Modulator of AD-linked tau pathology
	[9]

	
	Recombinant proteins
	NMR spectroscopy
	Isothermal titration calorimetry
	BIN1 SH3 domain binds to Tau Pro‐rich AA210-240
	Tau binding competes with an intramolecular interaction
	[81]

	CD2AP interactors
	
	
	
	
	
	

	Anillin
	° Mouse cDNA library
° HeLa cells
	Y2H screening 
	GST pull-down assay – WB, co-localization
	First two SH3 domains of CD2AP and N-terminal fragment (1-155) of anillin
	Co-phosphorylated during early mitosis
	[82]

	Cluster of differentiation 2
	° Mouse thymus cDNA 
° HeLa and Jurkat T cells
	Y2H screening
	Co-IP – WB, surface plasmon resonance
	First SH3 domain of CD2AP binds cytoplasmic tail of CD2 (Kd of 130 nM)
	° Co-expressed in T and NK cells 
° T cell activation promotes interaction
° Role in T-cell receptor patterning
	[83]

	Cortactin
	MDA-MB-231 cell lysates
	GST pull-down assay – MS
	Co-IP – WB
	Cortactin SH3 domain binds CD2AP Pro-rich sequence 2
	Role in growth factor receptor endocytosis and trafficking (EGFR)
	[11]

	Clathrin heavy chain
	Mouse podocytes
	In situ proximity ligation assay
	n.d.
	Heavy chain of clathrin
	Interaction rate increased by 40% under insulin treatment relative to starved state
	[14]

	E3 ubiquitin-protein ligase CBL
	TA adipocyte library
	Y2H screening
	n.d.
	Proline‐rich region of CBL
	Regulates endosome morphology and PDGF‐Rβ degradation (induced by PDGF)
	[12]

	
	° Jurkat total cell lysates
° Recombinant protein
	GST pull-down assay
	Peptide array far-western blots
	SH3-1 and SH3-2, but not SH3-3 domain of CD2AP 
	Role in EGF receptor endocytosis
	[84]

	Endophilin
	MDA-MB-231 cell lysates
	Co-IP – WB
	n.d.
	CD2AP proline-rich sequence 1
	Constitutive interaction, unaffected by EGF
	[11]

	Golgi associated, gamma adaptin ear containing ARF binding protein 2 (GGA2)
	Mouse podocytes
	Co-IP – WB
	Duolink in situ proximity ligation assay
	n.d.
	° Interaction rate increases by 35% after insulin treatment
° CDAP inversely impacts GGA2–clathrin binding -> role in trafficking or uncoating
	[14]

	Intercellular adhesion molecule-1 (ICAM-1)
	° TNF-α-stimulated primary HUVECs
° HeLa cells
	Pull-out clustering experiment
	Pull down – WB, co-localization
	Intracellular region of ICAM-1
	° Inhibits ICAM-1 clustering -> transcellular transmigration and inflammation
° Rac1 and mechanical force negatively control interaction
	[85]

	Nephrin
	HEK 293T cells
	Co-IP – WB
	n.d.
	n.d.
	Interaction increases a PI3K dependent activation of Akt
	[86]

	p85 (regulatory subunit of PI3K)
	HEK 293T cells
	Co-IP – WB
	n.d.
	N-terminal portion (amino acids 1 to 334) of CD2AP
	° Activation of Akt (P-Ser-473)
° Anti-apoptotic (Bad-P: Ser-112/136)
	[86]

	PAWS1
	° HEK293 cells
° U2OS cells
	Co-IP – MS
	Co-localization
	PAWS1 DUF1669 domain (amino acids 151–291)
	n.d.
	[87]

	Programmed cell death 6-interacting protein (ALIX)
	Recombinant proteins
	Peptide array
	Permutation array (20 AA, GST-based)
	CD2AP SH3-3 domain
	ALIX is a component of the ESCRT, and is, together with SDC1/4 and SDCBP, involved in exosome biogenesis
	[84]

	Rab4 (active)
	° TA adipocyte library
° 293 cells
	Y2H screening
	GST pull-down assay – WB
	C‐terminal end (AA 539 and 637) of CD2AP
	Role in endosome morphology and transport to degradative pathway
	[12]

	Ras and Rab Interactor 3 (RIN3)
	° Recombinant protein
° HEK293 kidney cells
° Podocytes
	Peptide array
	Co-IP and GST pull-down – WB, crystallography
	CD2AP’s SH3-1 and SH3-2 domain interact with RIN3’s Px(P/A)xPR motif
	Interaction entails localization at Rab5a+ early endosomes
	[84]

	Ras-related C3 botulinum toxin substrate 1 (Rac1)
	HeLa cells, Jurkat T-cells, primary HUVECs and CD34+ cells
	Co-IP – MS
	GST pull-down assay, co-localization
	C-terminal Pro-rich/poly-basic Rac1 domain x CD2AP N-terminal, SH3 domain
	CD2AP links Rac1 to CAPZ and cortactin
	[88]

	SH-2 containing inositol 5' poly-phosphatase 1 (SHIP1)
	human plasmacytoid dendritic cells
	Co-IP – MS
	HA pull-down assay – WB
	CD2AP’s first SH3 domain binds SHIP1 P-rich domain
	Ubiquitination and degradation of immunoreceptors -> microglial endocytosis
	[89]

	Tropomyosin receptor kinase A (TrkA)
	NGF-stimulated PC12 cells
	Co-localization
	Co-IP – WB
	n.d.
	Impacts downstream PI3K/AKT but not MAPK/ERK activity; interacts with p85 to recruit it to TrkA (endocytosis)
	[15]

	Vascular cell adhesion protein 1 (VCAM-1)
	TNF-α-stimulated primary HUVECs
	Pull down – WB
	n.d.
	Intracellular region of VCAM-1
	Less strong interaction as between CD2AP and ICAM-1
	[85]

	(PI)CALM interactors
	
	
	
	
	
	

	ABC transporter P-glycoprotein (ABCB1/P-gp)
	° Brain endothelial cell line bEnd.3
° Mouse capillaries
	Co-IP – WB
	Co–localization
	n.d.
	Functional interplay with LRP1and the rapid transcytosis of Aβ
	[90]

	AP-1 complex-associated regulatory protein (AP1AR)
	LPS-stimulated bone marrow-derived mouse dendritic cells
	Co-IP – MS
	n.d.
	n.d.
	Regulation of MYD88-dependent inflammatory signaling
	[91]

	Clathrin heavy chain
	HeLa cells
	Co-IP – WB
	n.d.
	C-terminal epiptope PICALM + conformational epitope
	Clathrin-mediated receptor trafficking TGN – endosomes: transferrin & EGF receptors
	[20]

	
	Recombinant proteins
	Peptide array overlay assay
	Mutation analysis
	PICALM highest affinity sequence LDSSLANLVGNLGIG
	n.d.
	[92]

	CALM-interactor expressed in thymus and spleen (CATS) 
	° HeLa cDNA
° Recombinant proteins
° HEK293T cells
	Y2H screening
	GST pull-down assay – WB, Co-IP – WB
	Amino acids 221–294 of CATS and amino acids 294–335 of CALM involved
	Cats predominantly expressed in lymphoid organs thymus, spleen and colon, but also in brain although to a lesser extend
	[93]

	Complex adaptor protein 2 (AP2)
	° HeLa cells
° APPswe/PS1ΔE9 brains
	Co-IP – MS
	Anti-GFP Co-IP – MS
	n.d.
	AP-2/PICALM complex cross-links LC3 to APP-CTF, enabling autophagic degradation
	[94]

	
	HeLa and N2a cell lysates
	GST pull-down assay – WB
	n.d.
	PICALM ANTH domain and C-terminal region
	n.d.
	[95]

	
	HeLa cells
	GST pull-down assay – WB
	n.d.
	AP2 α‐appendage domain: 420DPF, 375DIF & 489FESVF
	n.d.
	[18]

	Four and a half LIM domain protein 2
	° Recombinant proteins
° HEK293T cells
	GST pull-down assay – WB
	Co-IP – WB, colocalization experiments
	Amino acids 294–335 of CALM involved
	Binding reduces FHL2 transcriptional activation capacity by half (FOXO1 is one downstream inhibited protein of FHL2) 
	[96]

	Low density lipoprotein receptor related protein-1 (LRP1)
	Primary frontal cortex human brain endothelial cells
	Co-IP – WB
	Proximity ligation assay
	PICALM interacts with the YXXL motif of the LRP1 C-terminus
	PICALM knockdown: basolateral–to–apical trans–endothelial transport of Aβ40 (Aβ–LRP1 endocytosis) abrogated by 85% 
	[22]

	
	° Brain endothelial cell line bEnd.3
° Mouse capillaries
	Co-IP – WB
	Co–localization
	n.d.
	Clathrin–linked endocytosis of Aβ–LRP1- ABCB1/P-gp complex to early and sorting endosomes for transcytosis
	[90]

	Nicastrin of the γ-secretase complex
	HeLa and N2a cell lysates
	GST pull-down assay – WB
	n.d.
	PICALM ANTH domain
	° Nicastrin cell surface levels influenced by PICALM-induced endocytosis-degradation
° VAMP8 competition for epitope binding
	[95]

	Paired helical filament P-tau
	LOAD brain lysates
	Co-IP – WB
	n.d.
	n.d.
	Remark: PICALM is not an integral element of paired helical filaments or Aβ plaques
	[30]

	Phosphatidylinositol-4,5- bisphosphate 
	Recombinant protein
	X-ray crystallography
	Sedimentation assays 
	NH2-terminal domain of PICALM (lysine-rich motif)
	n.d.
	[97]

	Rab5
	Frontal cortex human brain endothelial cells
	Co-IP – WB
	Co–localization
	n.d.
	PICALM knockdown reduces Rab5 GTPase’s activity by 80% 
	[22]

	Rab11
	Frontal cortex human brain endothelial cells
	Co-IP – WB
	Co–localization
	n.d.
	PICALM knockdown reduces Rab11 GTPase’s activity by 95%
	[22]

	Vesicle-associated membrane protein 2 (VAMP2)
	HeLa cells
	Co-IP – WB
	n.d.
	PICALM ANTH domain (KD of ∼43 μM)
	PICALM knockdown stops endocytosis of HA-VAMP2
	[98]

	VAMP3
	HeLa cells
	Co-IP – WB
	n.d.
	PICALM ANTH domain (KD of ∼46 μM)
	PICALM knockdown stops endocytosis of HA-VAMP3
	[98]

	VAMP 8
	HeLa cells
	Co-IP – WB
	n.d.
	Helix α11 in PICALM (1-289) binds to residues 10-41 of VAMP8 (KD of ∼18 μM)
	° PICALM-/- stops HA-VAMP8 endocytosis
° VAMP8 and PtdIns(4,5)P2 bind together   -> order of magnitude decrease in KD
	[98]

	
	HeLa and N2a cell lysates
	GST pull-down assay – WB
	n.d.
	PICALM ANTH domain
	Competes with nicastrin for epitope binding
	[95]

	PLD3 interactors
	
	
	
	
	
	

	APP
	HEK293T
	Co-IP – WB
	n.d.
	n.d.
	PLD3 influences APP processing
	[42]

	Cathepsin B/L
	° Mouse brain lysates 
° Mouse embryonic fibroblasts
	Functional analyses
	Functional analyses
	n.d. 
	Enables fast degradation of the N-terminal membrane-bound PLD3 part; no effect on the glycosylated luminal polypeptide 
	[35]

	Progranulin
	° HEK293, SK-N-SH cells
° AD brain tissue
	Co-IP – WB
	Co-expression, co-localization
	n.d.
	Possible shared endosomal transport role
	[43]
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