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Supplementary Methods 
 

Generation and maintenance of iPSC ADRC76 cell line from human fibroblasts.  

Human iPSC cell line ADRC76 was generated by the University of California, Irvine Alzheimer’s Disease 

Research Center (UCI ADRC) Induced Pluripotent Stem Cell Core and the Institute for Memory Impairments 

and Neurological Disorders from subject fibroblasts under approved Institutional Review Boards (IRB) and 

human Stem Cell Research Oversight (hSCRO) committee protocols. Informed consent was received by the 

participant who donated fibroblasts. Non-integrating Sendai virus was used to perform reprogramming, thereby 

avoiding any integration-induced effects (Cytotune 2.0). iPSCs were confirmed to be karyotype normal with no 

abnormal copy number variations by high resolution Array Comparative Genomic Hybridization (aCGH, Cell 

Line Genetics). iPSCs were also confirmed to be sterile, and pluripotent via Pluritest Array Analysis and 

trilineage in vitro differentiation. The Pluritest is a microarray-based assessment of pluripotency based on iPS 

whole transcriptome analysis referenced to a library of functionally validated iPSCs 

(https://www.pluritest.org/). To avoid the potential selection of latent or hidden infections all iPSC culturing 

and microglia differentiation and experimentation is performed without the use of antibiotics. In addition, all 

lines are routinely tested for sterility including mycoplasma testing. iPSCs were maintained feeder-free on 

matrigel in complete TeSR-E8 medium (Stemcell Technologies) in a humidified incubator (5% CO2, 37 °C).  

CRISPR/Cas-9 mediated Knock-in of iPSCs 

2 x 105 induced pluripotent stem cells (iPSCs) were isolated following Accutase enzymatic digestion for 3 min 

at 37°C. Cells were resuspended in 100 μL nucleofection buffer from Human Stem Cell Nucleofector™ Kit 2 

(Lonza). The suspension was combined with 2 μM ssODN 

template(IDTDNA;aaatactcggtaggcactgccgttaatgcccatggtttcggtgacattactggctGtaagtcgAgctttcttcagagcgtcaataaagt

cagcagaggtctgcagcacgg) and 50 μg of RNP complex formed by incubating Alt-R® S.p. HiFi Cas9 Nuclease V3 

(IDTDNA) with fused crRNA:tracrRNA (IDTDNA) duplex resulting in the gRNA (5’ 

GACATTACTGGCTATAAGTC). The suspension was transferred to the Amaxa Nucleofector cuvette and 

transfected using program B-016. Cells were plated in TeSR™-E8™ (STEMCELL Technologies) media with 

0.25 μM Thiazovivin (STEMCELL Technologies) and CloneR™ (STEMCELL Technologies) supplement 

overnight to recover. Cells were digested the following day with Accutase and mechanically single-cell plated 

to 96-well plates in TeSR™-E8™ media with 0.25 μM Thiazovivin and CloneRsupplement for clonal isolation 

and expansion. Genomic DNA was extracted using Extracta DNA prep for PCR (Quantabio) from a sample of 

each clone upon passage and amplified for sequencing using Taq PCR Master Mix (ThermoFisher Scientific) at 

the cut site. PCR product from promising clones was transformed using TOPO TA Cloning Kit for Subcloning, 

with One Shot TOP10 (ThermoFisher Scientific) for allele-specific sequencing. 

NPC1 western blot 



Cell lysates of WT and NPC1 I1061T iPSCs were prepared by resuspending and incubating cell pellets on ice in 

RIPA Lysis Buffer with a protease and phosphatase inhibitor cocktail (Thermo). A human anti-NPC1 antibody 

(Abcam, ab134113, 1:1000) was used to confirm reduced expression of NPC1 in I1061T mutant iPSCs. Anti-

beta Actin (Sigma, A2228, 1:2000) was probed to control for protein loading. Blots were visualized with Goat 

Anti-Rabbit (Millipore, 12-348, 1:5000) and Goat Anti-mouse (Millipore, AP308P, 1:5000) HRP conjugate on 

a Bio-Rad ChemiDoc Gel Imaging System using SuperSignal West Dura (Thermo, 34076). Images were 

quantified in ImageJ and statistical analyses were carried out in GraphPad Prism 9. 

U937 bulk RNA-seq 

U937 cells were treated with sCD22-ECD or control protein for 24 hours in DMEM with glutamine and 10% 

fetal bovine serum. RNA was extracted using a RNeasy Micro Plus kit (Qiagen) according the manufacturer’s 

protocol. RNA integrity was assessed on a Bioanalyzer (Agilent), and high-quality samples were used for 

library preparation. cDNA synthesis and amplification was performed using the SmartSeq v.4 Ultra-low input 

kit (Takara), and libraries were tagmented, adaptor ligated, and indexed using the Nextera XT kit (Illumina). 

After normalization and pooling, libraries were sequenced on a Hiseq 4000 (Illumina) using paired-end 100-bp 

reads. Libraries were sequenced to a depth of >30 million reads per sample. Raw sequencing files were 

demultiplexed with bcl2fastq, reads were aligned using STAR, the count matrix was generated using 

SummarizedExperiment, and differential expression analysis was performed using DESeq2 with standard 

settings. 

DQ-BSA proteolytic activity assay 

U937 cells were pretreated with sCD22-ECD (10 ug/mL) or sCD22- (10 ug/mL) for 24 hours. DQ-BSA Green 

(10 ug/mL, Thermo Fisher) was added for 2 hours, washed out, and fluorescence was monitored for 8 hours by 

time-lapse microscopy (Incucyte S3). 

Transferrin endocytosis assay 

U937 cells were pretreated with sCD22-ECD (10 ug/mL) or sCD22- (10 ug/mL) for 30 minutes. pHrodo Red 

transferrin conjugate (25 ug/mL, Thermo Fisher) was then added and fluorescence was monitored for 8 hours 

by time-lapse microscopy (Incucyte S3). 

Affinity purification 

10 ug of recombinant CD22 (R&D) or recombinant human IgG1 Fc (bioXcell) were pre-conjugated with 10 ug 

of biotinylated anti-human IgG (Jackson ImmunoResearch) for 30 minutes at room temperature. 10 million 

U937 cells were used for each condition. The cells were treated with Fc blocker (BD Biosciences) before 

incubating with the complexes for 1 hour on ice. After incubation, the cells were washed with DPBS, then fixed 

with 1mM DTSSP (Thermo) for 2 hours on ice. Fixation was quenched with 1M Tris-HCl. Cells were washed, 



lysed with 200uL SDS Lysis Buffer (90) and heated at 95oC for 5 minutes. The sample was then topped up to 1 

mL by addition of RIPA Buffer (Thermo). 20 uL of the whole cell lysates were set aside for Western blot 

analysis. Pulldown was performed using 50 uL of Streptavidin Magnetic Beads (Thermo) for each sample. The 

lysates were incubated with the beads overnight on ice, before washing four times with RIPA buffer. Proteins 

were eluted with 40 uL of elution buffer as described previously (91). Whole cell inputs were boiled with 4× 

loading buffer and 2.5% BME as described. 20 uL of each sample was subjected to SDS–PAGE. Silver stain 

was performed according to the manufacturer’s protocol (Thermo Fisher Scientific). The membrane was imaged 

on the Odyssey CLx (LI-COR). 

LC-MS sample prep and analysis 

Enriched protein samples were prepared as described above and run in SDS–PAGE. Gels were fixed and 

stained with a Colloidal blue staining kit (Thermo Fisher Scientific) as per the manufacturer’s instructions. The 

entire lane for each sample was excised. The gel slices were prepared for mass spectrometry by sequentially 

rinsing in 200 μL HPLC-grade water, 100% acetonitrile (ACN; Thermo Fisher Scientific) and 50 mM 

ammonium bicarbonate (ABC). The samples were reduced by adding 200 μL of 5 mM DTT in 50 mM ABC 

and incubating at 60 °C for 30 min. The reduction buffer was discarded, and the samples were cooled to room 

temperature. Alkylation was achieved by adding 200 μL of 25 mM iodoacetamide in 50 mM ABC for 20 min at 

25 °C in the dark. The alkylation buffer was discarded; the samples were rinsed once in 200 μL of 50 mM ABC 

and then washed twice for 10 min each in 200 μL freshly prepared 50% ACN in 50 mM ABC. After each wash, 

the supernatant was discarded and the samples were dried using a SpeedVac. Once dry, the proteins were 

digested by adding 100 ng trypsin in 200 μL of 50 mM ABC for 16 h at 37 °C. The samples were subsequently 

acidified by adding formic acid to a final concentration of 2.5% and incubating at 37 °C for 45 min. Finally, the 

samples were desalted using HyperSep filter plates with a 5–7 μL bed volume (Thermo Fisher Scientific) 

following the manufacturer’s instructions. The samples were eluted three times in 100 μL 80% ACN in 2.5% 

formic acid, dried on a SpeedVac and resuspended in 10 μl 0.1% formic acid for mass-spectrometry analysis.  

Desalted peptides were analyzed by online capillary nanoLC–MS/MS. All samples were resuspended in 10 μL 

0.2% formic acid in water and 4 μL were injected on column for each sample. Peptides were separated over a 

50 cm EasySpray reversed phase LC column (75 µm inner diameter packed with 2 μm, 100 Å, PepMap C18 

particles, Thermo Fisher Scientific). The mobile phases (A: water with 0.2% formic acid and B: acetonitrile 

with 0.2% formic acid) were driven and controlled by a Dionex Ultimate 3000 RPLC nano system (Thermo 

Fisher Scientific). An integrated loading pump was used to load peptides onto a trap column (Acclaim PepMap 

100 C18, 5 um particles, 20 mm length, ThermoFisher) at 5 µL/min, which was put in line with the analytical 

column 6 minutes into the gradient for the total protein samples. Gradient elution was performed at 300 nL/min. 

The gradient increased from 0% to 5% B over the first 6 minutes of the analysis, followed by an increase from 

5% to 25% B from 6 to 86 minutes, an increase from 25% to 90% B from 86 to 94 minutes, isocratic flow at 



90% B from 94 to 102 minutes, and a re-equilibration at 0% for 18 minutes for a total analysis time of 120 

minutes. Precursors were ionized using an EASY-Spray ionization source (Thermo Fisher Scientific) source 

held at +2.2 kV compared to ground, and the column was held at 45 °C. The inlet capillary temperature was 

held at 275 °C, and the RF lens was held at 60%. Survey scans of peptide precursors were collected in the 

Orbitrap from 350-1350 Th with an AGC target of 1,000,000, a maximum injection time of 50 ms, and a 

resolution of 120,000 at 200 m/z. Monoisotopic precursor selection was enabled for peptide isotopic 

distributions, precursors of z = 2-5 were selected for data-dependent MS/MS scans for 2 seconds of cycle time, 

and dynamic exclusion was set to 45 seconds with a ±10 ppm window set around the precursor monoisotope. 

An isolation window of 1 Th was used to select precursor ions with the quadrupole. MS/MS scans were 

collected using HCD at 30 normalized collision energy (nce) with an AGC target of 50,000 and a maximum 

injection time of 54 ms. Mass analysis was performed in the Orbitrap with a resolution of 30,000 at 200 m/z and 

an automatically determined mass range.  

Data was mapped to the human proteome (UniProt accession number: UP000005640) for each database search. 

The MS data was searched with MaxQuant (92) with the following parameters: semi-specific cleavage 

specificity at the C-terminal site of R and K allowing for 2 missed cleavages. Mass tolerance was set at 12 ppm 

for MS1s, 0.4 for MS2s. Methionine oxidation, asparagine deamidation, and N-term acetylation were set as 

variable modifications. Cysteine carbamidomethylation was set as a fixed modification. Proteins were 

quantified and normalized using MaxLFQ with a label-free quantification (LFQ) minimum ratio count of 1. 

LFQ intensities were calculated using the match between runs feature, and MS/MS spectra were required for 

LFQ comparisons. For quantitative comparisons, protein intensity values were log2-transformed before further 

analysis, and missing values were imputed from a normal distribution with width 0.3 and downshift value of 1.8 

(that is, default values) using the Perseus software suite (93). 

Primary human cortical tissue processing and culture 

De-identified tissue samples were obtained at Stanford University School of Medicine under a protocol 

approved by the Research Compliance Office at Stanford University. Brain tissue samples at PCW20–22 were 

delivered on ice and processed within 3 hours of the procedure. Single cell dissociation was performed using a 

previously published protocol with some adaptations (87). Briefly, cortical tissue was incubated in papain 

dissociation solution containing 10 U ml−1 papain (Worthington Biochemical, LS003119), 1 mM EDTA, 10 mM 

HEPES (pH 7.4), 100 µg ml−1 BSA, 5 mM L-cysteine and 500 µg ml−1 DNase I (Roche, 10104159001) for 15 

min at 37°C. Papain was inactivated using fetal bovine serum (FBS). The primary tissue was then gently 

triturated using a P1000 pipette. Samples were centrifuged twice at 1,200 rpm for 5 min and filtered with a 70 

µm cell strainer (Thomas Scientific 4620F02). Cells were resuspended in 3% BSA and stained (for 30 min) 

with the following antibodies on ice: anti-CD45 (1:25, clone HI30, Biolegend), anti-O4 (1:20, R&D), anti-

IGF2R (1:10, BD), anti-CD22 (1:20, clone HIB22, Biolegend), anti-MBP (1:100, clone SMI 99, Biolegend), 



anti-MAP2 (1:20, SMI 52, Biolegend). Following staining, cells were washed, and relevant populations were 

sorted on a BD FACSAria. O4+ OPCs were seeded into 24-well plates at a density of 15,000 cells per well and 

cultured in proliferation medium containing DMEM/F12 (Thermo Fisher, 11330-057), minimum essential 

media (MEM), non-essential amino acids (1:100, Thermo Fisher, 11140076), GlutaMax (1:100, Thermo Fisher, 

35050079), B-27 without vitamin A (Thermo Fisher, 12587010), N2 (Thermo Fisher, 17502048), PDGF-AA 

(10 ng ml−1, R&D Systems, 221-AA), insulin-like growth factor 1 (10 ng ml−1, VWR, 100-11), hepatocyte 

growth factor (5 ng ml−1, Peprotech, 315-23), NT-3 (20 ng ml−1, Peprotech, 450-03), T3 (60 ng ml−1, Sigma-

Aldrich, T2877), biotin (100 ng ml−1, Sigma-Aldrich, B4639), human insulin (25 μ g ml−1, Sigma-Aldrich, 

I9278-5ML), and cAMP (1 μM, Sigma-Aldrich, D0627) (89). On day 6, media was changed to minimal glial 

medium containing DMEM/F12 (Thermo Fisher, 11330-057), minimum essential media (MEM) non-essential 

amino acids (1:100, Thermo Fisher, 11140076), GlutaMax (1:100, Thermo Fisher, 35050079), B-27 supplement 

without vitamin A (Thermo Fisher, 12587010), N2 supplement (Thermo Fisher, 17502048), T3 (60 ng ml−1, 

Sigma-Aldrich, T2877), biotin (100 ng ml−1, Sigma-Aldrich, B4639), human insulin (25 μ g ml−1, Sigma-

Aldrich, I9278-5ML), cAMP (1 μ =M, Sigma-Aldrich, D0627), and ascorbic acid (20 μg ml−1, Sigma-Aldrich, 

A4403) to promote differentiation to mature oligodendrocytes. On day 12, MBP and CD22 expression was 

confirmed by FACS, and cells were treated with an isotype control antibody (10 ug/mL, MOPC21, BioXcell), 

anti-CD22 (10 ug/mL, clone M42), or anti-MOG (10 ug/mL, clone 8-18C5, Millipore Sigma). Brightfield 

images were acquired every 24 hours on an Incucyte S3 live cell imaging system. On day 15, cells were fixed 

on coverslips with 4% paraformaldehyde at room temperature for 20 min. After 1 hour of blocking and 

permeabilization in PBS with 0.3% Triton-X100 and 3% donkey serum, cells were stained with a rat anti-MBP 

(1:250, Millipore , MAB386) and rabbit anti-Olig2 (1:250, Millipore, AB9610) at 4°C overnight. Cells were 

then washed and stained with corresponding fluorescent secondary antibodies (1:500, Thermo) for 1 hour and 

mounted with Vectashield Vibrance Antifade Mounting Medium with DAPI (Vector Labs) before imaging on 

a Keyence microscope (BZ-X800) and confocal laser-scanning microscope (Zeiss LSM 800). MBP+ cells 

among OLIG2+ nuclei were quantified from 81 (9 x 9 grid) 20X images. 

 



 
 



Figure S1. CD22 expression across species. 
A. CD22 expression in microglia across multiple species (20) 

https://amitlab.shinyapps.io/Orthologous_viewer/ 
B. snRNA-seq data showing CD22 expression in anterior cingulate cortex (AC) and caudate nucleus (CN) 

of macaque brain (21) https://nucseq.cobrain.io/ 
C. Flow cytometry analysis of CD22 expression in primary human cortical (PCW22) MBP+ 

oligodendrocytes (red) and Ramos B-cell line (blue). 
D. Schematic of CD22-sialic acid intercellular interactions. 
E. Flow cytometry analysis of fresh autopsy-derived human microglia stained with fluorophore-conjugated 

CD22-ECD (red) or isotype control (black). In one condition, cells were pretreated with sialidase prior to 
sCD22-ECD staining (blue). Sialidase treatment was limited to fifteen minutes and not run to 
completion to preserve cell viability. 

F. Flow cytometry analysis of primary human cortical MAP2+ neurons stained with fluorophore-conjugated 

CD22 lacking its sialic acid binding domain (sCD22-, black) or the full-length CD22 ECD (sCD22-ECD, 
red). 

G. Flow cytometry analysis of primary human fibroblasts from NPC patients or healthy control patients 
stained with fluorophore-conjugated CD22-ECD or secondary only control (black). 

H. Schematic of divergent CD22 expression patterns in human and mouse brains. In mice, membrane-
bound CD22 on microglia binds sialic acid ligands on the same cell, driving inhibitory signaling. 

I. In humans, soluble CD22 derived from oligodendrocytes binds sialic acid ligands on microglia. 



               

 

 



Figure S2. Characterization of CD22-IGF2R interaction. 
A. FACS plot of U937 CRISPR-Cas9 knockout library cells stained with fluorophore-conjugated CD22. 

Cells expressing the bottom 5% (blue) and top 5% (red) of CD22 ligands were sorted for downstream 
analysis. 

B. t-SNE visualization of snRNA-seq data (Smart-seq) from multiple cortical areas of human brain colored 
by IGF2R expression. Microglial-specific expression is highlighted. Data from Allen Brain Atlas (19). 

C. Flow cytometry analysis showing IGF2R expression (green) on primary human cortical microglia 
compared to isotype control (gray). Bimodal expression of IGF2R may be a consequence of ongoing 
microglial maturation in the developing brain. 

D. Flow cytometry analysis showing IGF2R expression on Cas9-expressing U937 cells infected with a 
safe-targeting sgRNA (CTRL, black), or a IGF2R-targeting sgRNA selected for homozygous deletion 
(blue) or heterozygous deletion (purple). 

E. Silver stain of U937 input lysates and immunoprecipitated eluents. 
F. Electrophoretic mobility shift assay showing in gel-fluorescence of sCD22-ECD-AF647 in complex with 

increasing molar ratios of IGF2R.



               

 

 



Figure S3. sCD22 impairs lysosome protein recapture. 
A. Flow cytometry analysis of pH-sensitive fluorescent NPC2 signal in WT (black), IGF2R KO (blue), or 

WT cells treated with V-ATPase inhibitor, Bafilomycin A (purple). 
B. Flow cytometry analysis of U937 cells unstained (black), stained with fluorescently labeled sCD22-ECD 

(red), sCD22- (blue) or pretreated with sialidase and then stained with sCD22- (orange). 
C. Flow cytometry analysis of U937 cells unstained (black) or stained with fluorophore-conjugated sCD22-

ECD in the absence (blue) or presence (red) of anti-IGF2R. 
D. Volcano plot showing RNA-seq data of U937 cells treated with sCD22 or an isotype control for 24 

hours. 

E. Time-lapse fluorescent microscopy analysis of DQ-BSA proteolysis in U937 cells treated with sCD22- 
(black), or sCD22-ECD (red). (N=3, t-test, mean +/- s.e.m.) 

F. Time-lapse fluorescent microscopy analysis of pHrodo transferrin endocytosis in U937 cells treated with 

sCD22- (black), or sCD22-ECD (red). (N=3, t-test, mean +/- s.e.m.) 

G. Western blot quantification of LC3B-II intensity in WT U937 cells treated with sCD22- (black), or 
sCD22-ECD (red), or untreated IGF2R KO U937 cells (purple). (N=3, ANOVA, mean +/- s.e.m.) 

H. Schematic of secretion-recapture pathway in which M6P-modified lysosomal proteins are released by 
one cell and recaptured by IGF2R on the plasma membrane of another cell where they are trafficked to 
the lysosome. sCD22 potentially inhibits this recapture step. 

I. Representative images of IGF2R (gray) colocalization with the trans-Golgi network marker TGN46 

(pink) in U937 cells treated with sCD22- or sCD22-ECD. Volumetric colocalization (yellow, bottom 
right) was calculated using Imaris image analysis software. Scale bar = 5 microns. 

J. Proportion of IGF2R localized to the trans-Golgi network in U937 cells treated with sCD22- or sCD22-
ECD. (N=3 biological replicates, 3-4 cells quantified per replicate, t-test, mean +/- s.d.). 

K. Representative images of IGF2R (gray) colocalization with the early endosomal marker EEA1 (purple) 

in U937 cells treated with sCD22- or sCD22-ECD. Volumetric colocalization (yellow, bottom right) was 
calculated using Imaris image analysis software. Scale bar = 5 microns. 

L. Proportion of IGF2R localized to the early endosome in U937 cells treated with sCD22- or sCD22-
ECD. (N=3 biological replicates, 2-3 cells quantified per replicate, t-test, mean +/- s.d.). 

M. Representative images of IGF2R (gray) colocalization with late endosome marker RAB7 (magenta) in 

U937 cells treated with sCD22- or sCD22-ECD. Volumetric colocalization (yellow, bottom right) was 
calculated using Imaris image analysis software. Scale bar = 5 microns. 

N. Proportion of IGF2R localized to the late endosome in U937 cells treated with sCD22- or sCD22-ECD. 
(N=3 biological replicates, 3-4 cells quantified per replicate, t-test, mean +/- s.d.). 

O. Total IGF2R+ volume in U937 cells treated with sCD22- or sCD22-ECD. (N=3 biological replicates, 3-
4 cells quantified per replicate, t-test, mean +/- s.d.). 

P. Model of IGF2R sequestration at the cell surface by sCD22, leading to impaired lysosomal enzyme 
recapture from the extracellular space and reduced receptor availability for endogenous enzyme 
trafficking from Golgi to lysosome. 

Q. Flow cytometry analysis of BODIPY neutral lipid dye signal in the pHrodo myelin negative, non-

phagocytic fraction of IMGLs treated with sCD22- (black) or sCD22-ECD (red). 





               

 

Figure S4. Characterization of anti-CD22 mAbs. 
A. Dose-curve showing binding to CD22-positive cells by antisera from three separate cohorts of mice 

immunized with human CD22 ECD. 
B. Dose-curve showing binding to CD22-negative cells by antisera from three separate cohorts of mice 

immunized with human CD22 ECD. 
C. Flow cytometry analysis of IGF2R KO U937 cells stained with fluorophore-conjugated sCD22 in the 

presence of media (red) or anti-CD22 (blue). 
D. Biolayer interferometry showing association and dissociation kinetics of three antibody clones to CD22 

at various concentrations. 
E. Expression of IGF2R in iMGLs (56). https://rnaseq.mind.uci.edu/blurton-jones/bulkSeq/ 
F. Expression of ST6GAL1 in iMGLs (56). https://rnaseq.mind.uci.edu/blurton-jones/bulkSeq/ 

  



 
 



Figure S5. Cellular and molecular effects of CD22 blockade in iMGLs. 
A. Quantification of LAMP2-positive area normalized to total IBA1-positive area in WT (gray) and I1061T-

mutant (blue) iMGLs. (N=5 biological replicates, t-test, mean +/- s.e.m.). 
B. Representative fluorescent microscopy images showing Filipin III (cyan) and LysoTracker (magenta) 

signal in U937 cells treated with sCD22, U18666A, or both. 
C. Schematic of pharmacologic model of microglia in NPC. Human iPSCs were directed toward a 

hematopoietic lineage and differentiated into microglia-like cells. iMGLs were then treated with NPC 
CSF, U18666A, and anti-CD22 or an isotype control antibody for 24 hours. 

D. Representative images of iMGLs treated with NPC CSF, U18666A, and anti-CD22 or an isotype control 
antibody stained for Filipin III (red, unesterified cholesterol), LAMP2 (white, lysosomal marker), and 
IBA1 (green, microglia marker). 

E. Quantification of Filipin-positive area normalized total IBA1-positive area in isotype (gray) and anti-
CD22 (green) treated iMGLs. (N=6 biological replicates, 3-4 cells quantified per replicate, t-test, mean 
+/- s.d.). 

F. Quantification of LAMP2-positive area normalized to total IBA1-positive area in isotype (gray) and anti-
CD22 (green) treated iMGLs. (N=6 biological replicates, 3-4 cells quantified per replicate, t-test, mean 
+/- s.d.). 

 

Table S1. Results of CRISPR-Cas9 knockout screen for genetic modifiers of sCD22 binding to U937 cells. 

Table S2. Results of AP-MS screen for direct binding partners of sCD22 to U937 cells. 

Table S3. Flow cytometry analysis of mean fluorescent intensity and gating percentage of U937 cells stained 

with fluorescent sCD22 in the presence of various commercially available anti-CD22 monoclonal antibodies. 

Table S4. Differentially expressed genes between WT and I1061T mutant iMGLs treated with NPC CSF and 

isotype control antibody. 

Table S5. Differentially expressed genes between isotype and anti-CD22 treated I1061T mutant iMGLs treated 

with NPC CSF. 

Data File S1. Raw data. 
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