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Reporting for specific materials, systems and methods

All data supporting the findings of this study are available in the article and its supplementary information. Source data are provided with this paper as Source Data
file.

Human plasma samples were obtained from both sexes with AD and age-matched non-AD controls.

Normal subjects: Amyloid PET 1 (normal), age>60, number=15, Female %=33.3

MCI due to AD: Amyloid PET 1.5 (borderline-moderate), age>60, number=15, Female %=60

Early AD: Amyloid PET 2-3 (moderate-severe), age>60, number=15, Female %=53.3

Advanced AD: Amyloid PET 3 (severe), age>60, number=15, Female %=60

All participants were recruited from Hanyang University Hospital (Seoul, South Korea). A neurologist specialist examined and
confirmed diagnosis of AD patients.

Informed consent was obtained from all subjects according to the ethics committee guidelines at the Hanyang University
Hospital (IRB no. HYUH 2016-12-029-003).

The numbers of samples used to result in statistically significant differences was calculated using G-power software (ver 3.1.9.4) with a
significance level of 0.05 and a power of 0.8.

We did not exclude the samples or animals except when the mice were dead.

All experiments were performed in this manuscript at least three times independent biological replicates. All attempt to reproduce the results

were successful.

We used block randomization method to allocate the samples/animals to experimental groups. This method is usually used to ensure a
balance in sample size. For example, when two treatment group was tested, the block size is four (2 x 2= 4). Possible treatment allocations
within each block are (1) AABB, (2) BBAA, (3) ABAB, (4) BABA, (5) ABBA, (6) BAAB. We selected the block size depended on the number of
treatments. The block size was short enough to prevent imbalance, and long enough to prevent guessing allocation in trials. It was at least 2x
number of treatments.

We were blinded some process of experimental progress such as data collection and data analysis. Experimenters were blinded to the identity
of experimental groups until the end of data collection and analysis for at least one of the independent experiments.
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Validation

Eukaryotic cell lines
Policy information about cell lines and Sex and Gender in Research
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Authentication
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Commonly misidentified lines
(See ICLAC register)

The profiles of antibodies for flow cytometry were as follows: mouse anti-CD11b APC (1:100, BD Bioscience, 553312), mouse anti-
CD115 PE (1:100, Thermo Fisher Scientific, 12-1152-82), mouse anti-Ly6C FITC (1:100, BD Bioscience, 553104), mouse anti-Ly6G APC-
Cy7 (1:100, BD Bioscience, 557661), mouse anti-Ly6G FITC (1:100, BD Bioscience, 551460), mouse anti-lineage biotin (1:10, Miltenyl
Biotec, 130-090-858), anti-biotin streptavidin PB (1:100, Invitrogen, S11222), mouse anti-CD11b PE (1:100, BD Bioscience, 557397),
mouse anti-F4/80 APC (1:100, Thermo Fisher Scientific, 14-4801-82), mouse anti-CD45 PerCp Cy5.5 (1:100, BD Bioscience, 550994),
mouse anti-CD11b PE (1:100, BD Bioscience, 557397), mouse anti-CD11b PeCy5 (1:100, Tonbo Bioscience, 55-011), mouse anti-CD45
APC-Cy7 (1:100, BD Bioscience, 557659), mouse anti-MHCII PE (1:100, BD Bioscience, 557000), mouse anti-CD206 PE-Cy7 (1:100,
Thermo Fisher Scientific, 25-2061-82), mouse anti-CD4 FITC (1:100, BD Bioscience, 553047), mouse anti-CD8 APC (1:100, eBioscience,
17-0081-82), mouse anti-CD25 PE (1:100, eBioscience, 12-0251-82), mouse anti-FoxP3 APC (1:100, eBioscience, 17-5773-82), mouse
anti-B220 PE (1:100, Tonbo Bioscience, 50-0452), anti-IFN-gamma APC (1:100, BD Bioscience, 553047), mouse anti-IL4 PE (1:100, Bio
Legend, 504104), and mouse anti-IL17 PerCp Cy5.5 (1:100, BD Bioscience, 553142)

The profiles of antibodies for immunofluorescence staining were as follows: 6E10 (mouse, 1:100, Signet, SIG39300), SMA (mouse,
1:400, Sigma-Aldrich, A2547), Iba1 (rabbit, 1:500, Wako, 019-19941), GFAP (rabbit, 1:500, Dako, N1506), Lamp1 (mouse, 1:200,
Abcam, ab24170), Fibrinogen (Fibrin, rabbit, 1:500, Dako, A008002), fluorescein labeled L. esculentum lectin (1:100, Vector
Laboratories, FL-1171), CD31 (goat, 1:100, R&D system, AF3628), Collagen IV (rabbit, 1:100, Abcam, ab6586), Aquaporin-4 (chicken,
1:100, Synaptic Systems, 429006), GFP (rat, 1:1000, Abcam, ab13970), and anti-RORy (1:100, Rabbit, Abcam, ab207082) antibody.

The profiles of antibodies for western blotting were as follows: APP (mouse, 1:500, Signet, SIG39300), BACE-1 (mouse, 1:1,000,
Millipore, MAB5308), Synaptophysin (rabbit, 1:2000, Abcam, ab32127), PSD95 (mouse, 1:1000, Millipore, MAB1596), Synapsin 1
(rabbit, 1:1000, Synaptic systems, 106103), MAP2 (chicken, 1:10000, Abcam, ab5392), p-Stat3 (rabbit, 1:1000, Cell Signaling
Technology, 9145), Stat3 (mouse, 1:1000, Cell Signaling Technology, 9139), p-JNK (mouse, 1:1000, Cell Signaling Technology, 9255),
JNK (rabbit, 1:1000, Cell Signaling Technology, 9252), p-Akt (rabbit, 1:1000, Cell Signaling Technologies, 4060), Akt (rabbit, 1:1000,
Cell Signaling Technologies, 4091), p-mTOR (rabbit, 1:1000, Cell Signaling Technology, 5536), mTOR (rabbit, 1:1000, Cell Signaling
Technology, 2983), Fibrinogen (Fibrin, rabbit, 1:500, Dako, A008002), Thrombin (goat, 1:100, Santa Cruz Biotechnology, sc-23355),
ZO-1 (rabbit, 1:500, Invitrogen, 40-2200), Occludin (mouse, 1:500, Invitrogen, 33-1500), Claudin5 (mouse, 1:500, Invitrogen,
35-2500), beta-actin (1:1,000, Santa Cruz, SC-1615), Rabbit-HRP (1:1000, Cell signaling, 7074), goat-HRP (1:1000, Santa Cruz
Biotechnology, sc2020) and mouse-HRP (1:1000, Cell signaling, 7076).

Monoclonal ASM antibody generation: The synthesis of recombinant human ASM (rASM) and production of mouse monoclonal
antibodies were performed by Genscript. Screening of 110 hybridomas was performed by ELISA against rASM. Positive clones were
expanded and re-tested to confirm epitope reactivity to rASM. ASM antibody (23A21C3) was used for in vitro and in vivo treatment.

All antibodies were validated by the manufacturer or publications (Park et al. 2018, Neuron; Park et al. 2022, PNAS; Scholz et al.
2016, EMBO Mol. Med; Park et al. 2016, Stem cells; Aryal et al. 2016, Nat. Commun; Möhle et al. 2016, Cell Rep; Zenaro et al. 2015,
Nat. Med; Yang et al. 2011, Nat Immunol; Knier et al. 2018, Nat Immunol; Zhang et al. 2013, Plos One).

BV2 microglial cells were purchased from Accegen (ABC-TC212S). Expi293F cells were purchased from Thermo Fisher
Scientific (A14527).

Cell line authentiation was not performed.

Cells were tested to confirm absence of mycoplasma contamination using MycoAlert PLUS Mycoplasma detection kit (Lonza,
LT07).

No commonly misidentified cell lines were used in this study.
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Animals and other research organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research, and Sex and Gender in
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Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Flow Cytometry

Plots

Confirm that:

The axis labels state the marker and fluorochrome used (e.g. CD4-FITC).

The axis scales are clearly visible. Include numbers along axes only for bottom left plot of group (a 'group' is an analysis of identical markers).

All plots are contour plots with outliers or pseudocolor plots.

A numerical value for number of cells or percentage (with statistics) is provided.

Methodology

Sample preparation

Instrument

Software

Cell population abundance

3-, 6-, or 9-month-old C57BL/6 wild type (WT) mice (The Jackson Laboratory), 3-month-old Tie2-Cre mice (stock number 008863, The
Jackson Laboratory), loxP-flanked Tg-Smpdstop mice (Smpd1ox/ox mice, C57BL/6 background), 3- or 7.5-month-old Smpd1-/- mice
(C57BL/6 background), and 3-month-old Il17a-EGFP knockin mice (stock number 018472, The Jackson Laboratory). To obtain
endothelial cell-specific ASM overexpressing mice, Tg-Smpdstop mice were crossed with Tie2-Cre mice. Transgenic mouse lines over-
expressing the hAPP695swe (APP) and presenilin-1M146V (PS1) mutations were originated from GlaxoSmithKline (Harlow, UK). We
used littermate mice that were sex- and age-matched between experimental groups. Both male and female mice were used for all
experiments except behavioral studies using male mice. Mice were housed at a 12 h day/12 h night cycle, 21-22 "C and 50-60 %
humidity with free access to water and food pellets.

To examine the possible prophylactic effects of plasma ASM-targeting active immunotherapy, 50 #g/100 #l of ASM protein or 100 #l
PBS was mixed with 100 #l of the complete freund’s adjuvant and repeatedly passed through a micro-emulsifying needle (Cadence
Science, CAD7977) until the mixture became pasty. Then, 200 #l of mixture was injected intraperitoneally (i.p.) into 6-mo-old WT and
APP/PS1 mice. Second and third immunization was performed every 2 weeks with 25 #g/50 #l of ASM protein or 50 #l PBS mixed
with 50 #l of the incomplete freund’s adjuvant. Four weeks after third immunization, mice were immunized 25 #g/50 #l of ASM
protein or 50 #l PBS mixed with 50 #l of the incomplete freund’s adjuvant. After 4 weeks, mice were sacrificed for analysis. For
passive immunotherapy, IgG isotype control antibody (50 mg kg-1, R&D system, MAB002) or ASM antibody (50 mg/kg, 23A12C3) was
injected twice a week i.p. for 8 weeks to 7-mo-old APP/PS1 mice until the age of 9 months.

No wild animals were used in the study.

Both male and female mice were used for all experiments except behavioral studies using male mice.

No field-collected samples were used in the study.

Animal experiments were conducted in accordance with the protocols approved by the Institutional Animal Care and Use Committee
(IACUC) of Kyungpook National University

Brain was dissected and immediately transferred in ice-cold HBSS (Gibco). After gentle mincing, the brain was digested in a
HBSS solution containing collagenase P (0.2 mg ml-1, Roche), dispase II (0.8 mg ml-1, Roche), DNase I (0.01 mg ml-1, Roche),
and collagenase A (0.3 mg ml-1, Roche) at 37 °C for 1h under gentle rocking. Digestion was stopped by adding FBS (Gibco) on
ice. The supernatants were centrifuged at 250 g for 10 min at 4 °C. The pellet was resuspended in 25 % BSA (Gibco)/PBS
(Gibco) for myelin removal. Following a centrifugation step at 3,000 g for 30 min at 4 °C, the myelin containing supernatant
was discarded. The cell pellets were then resuspended in 1 ml of HBSS and filtered through a 40m mesh, followed by a
washing step in HBSS. The cell pellets were resuspended in 1 ml of red blood cell lysis buffer (BD Biosciences) and incubated
at RT for 10 min for lysis of erythrocytes. Subsequently, 2 ml of MACs buffer (Miltenyl Biotec, 130-091-222) was added and
centrifuged at 250 g for 10 min at 4 °C. Blood cells were prepared as previously described with minor modifications57. To
obtain peripheral blood mononuclear cells (PBMCs), blood was collected in sodium-heparin tube (BD Biosciences, 367871) by
cardiac puncture and blood was gently layered in the top of histopaque (Sigma-Aldrich, 10771). After centrifuge (400×g, 30
min), PBMCs formed in the interphase between histopaque and plasma were collected and washed once with PBS. For
analysis of myeloid immune cells, red blood cells were lysed once at 4 °C for 10 min in 0.15 M NH4Cl (STEMCELL
Technologies) and washed once with PBS.

The fluorescence data were acquired on a Attune NxT flow cytometer (Thermo Fisher)

Attune NxT software (Thermo Fisher) was used to collect the data.

FlowJo analytical software (Tree Star, Inc.) was used to analyze the data.

Cell sorting was not performed. At least 50,000-100,000 relevant events were acquired for all in vitro or in vivo flow
cytometry analyses.




