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Extended Data Fig. 8 | See next page for caption.
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Extended Data Fig. 8 | Electrical activity of E3*WT and E3*KO induced neurons.

(a) Spontaneous electrical activity of E3*WT and E3*KO iNs (day 37 of culture) as
recorded using multiple electrode arrays (MEA). Exemplary raster plots froma
5 min recording of one representative well are shown for each genotype. Each
trace depicts one of twelve channels (with channel IDs indicated on the y-axis)
inarepresentative well. The x-axis indicates time in seconds. Each black line
represents a single spike. Red lines indicate channel bursts, while blue lines

represent network burst detections. (b) Representative single-channel traces
showing spontaneous electrical activity over time (30 s) in E3*WT and E3*KO iNs.
(c-d) Exemplary 5 min MEA recordings of electrical activity of one representative
welleach for E3*WT (c) and E3*KO (d) iNs, comparing cells treated with palmitate
inthe presence of glucose (pre-treatment: glucose + palmitate) and after 48 h of
glucose deprivation (palmitate).
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Extended Data Fig. 9| Sortilin deficiency does notimpact poly-unsaturated
fatty acid levels in human apoE4 neurons. (a) Concentrations of selected lipids
iniPSC-derived cortical neurons were determined using LC-MS. Neurons (day 12
of culture) were APOEe4/c4 and either wildtype (E4WT) or. genetically deficient
for SORT1 (E4KO). Data from individual biological replicates (n =13 - 23 for E4WT,

n=15for E4KO) of 2 - 4 individual differentiation experiments are given. (b)

Concentrations of selected lipids in the cell supernatant of iPSC-derived EAWT

and E4KO astrocytes (days 21- 29 of culture) were determined using LC-MS.
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Individual biological replicates (n = 2-14, depending on the analyzed lipid) of 2- 6
individual differentiation experiments are shown. Individual data points as well
asmean +s.d. of the entire genotype group are given. Statistical significance

of data was tested using unpaired Student’s t test (two-tailed). No statistical

test was performed for w-6 fatty acids level (n =2 for E4KO). ARA, arachidonic
acid; 2-AG, 2-arachidonoylglycerol; DHA, docosahexaenoic acid; LEA, linoleoyl
ethanolamide; PUFA, poly-unsaturated fatty acid.
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Extended Data Fig. 10 | See next page for caption.
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Extended Data Fig. 10 | Sortilin deficiency does notimpact PPAR-dependent
gene expression in human apoE4 neurons. Expression levels of 84 peroxisome
proliferator-activated receptor (PPAR) target genes were determined in iPSC-
derived human neurons treated with astrocyte-conditioned media using the
human PPAR Targets RT2 Profiler PCR Array. Neurons (day 12 of culture) were
APOEe4/¢4 and either wildtype (E4WT) or genetically deficient for SORT1 (E4KO).
One exemplary experiment (from two independent experiments) is shown. (a)
Expression levels are given as heat map with transcript levels in E4KO presented
aslog2 fold change as compared to E4WT (set to 0). Blue and yellow color spectra
indicate down-regulated or up-regulated genes, respectively. (b) Scatterplot
analysis comparing log-transformed relative expression for all tested PPAR
target genesin E4WT and E4KO neurons. The center diagonal line indicates

unchanged gene expression levels. The outer diagonal lines indicate 2-fold
regulation threshold. Genes with >2-fold difference in transcript level between
groups are presented as blue and yellow dots, indicating down- or up-regulated
genes, respectively. (c) Selected list of genes downregulated by >2 fold in E4KO
as compared to E4WT human neurons treated with iAs-conditioned media. One
exemplary experiment (from two independent differentiation experiments) is
shown.(d) RT-qPCR analysis of selected PPAR target genes in E4WT and E4KO
human neurons treated with iAs-conditioned media (day 12 of culture). Data
points for n = 6 biological replicates (from two differentiations) as well as

mean + s.d. are given. No statistical difference comparing genotypes was seen
using unpaired Student’s t test (two-tailed).
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Our web collection on statistics for biologists contains articles on many of the points above.
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Data collection  Confocal images were acquired with Zeiss Zen software (v2.6). Bioenergetic experiments were generated using Seahorse Wave Desktop
Software v2.6.1 (Agilent) and Cytation 5 (BioTek Instrument). Western blot membranes were visualized using iBright Analysis software
(v1.8.1). qRT-PCR data was acquired with QuantStudio Real-Time PCR software (v1.3). Confocal images were acquired on Zeiss LSM780 or
Zeiss LSM800 confocal microscopes. Cell sorting was performed with BD Aria Fusion. Metabolomics raw data were processed in Bruker
Compass TargetAnalysis (v3.1). MEA data were acquired with Multi Channels Systems (v2.0.11.0). Electron microscopy: MAPS software
package (v3.27).

Data analysis Image analysis: Fiji Image J (v2.14.0); Statistics: Prism (v10); Bioenergetic experiments: Agilent Seahorse Wave Desktop Software v2.6.1;
General expression data analysis: ThermoFisher Cloud (web-based analysis platform), Qiagen GeneGlobe (web-based analysis platform);
Metabolomics data analysis: Bruker Compass DataAnalysis (4.1). MEA data analysis: Multi Channel Analyzer (Multi Channel Systems, v 2.0.6.0).

For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and
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- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

All data supporting the findings of this study are available from the corresponding author upon request. All data presented in the manuscript are provided as source
data files.
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Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.

Reporting on sex and gender ~ Not applicable.

Reporting on race, ethnicity, or  Not applicable.
other socially relevant

groupings

Population characteristics Not applicable.
Recruitment Not applicable.
Ethics oversight Not applicable.

Note that full information on the approval of the study protocol must also be provided in the manuscript.
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Sample size No samples size calculations were performed. Sample size and biological replicates for each experiment were described in figure legends and
were determined upon consideration of samples availability, duration of experiment and time needed for data processing.

Data exclusions | Data distribution was assumed to be normal. For certain experiments, data was tested for normal distribution and outliers were determined
using Grubbs' test or the ROUT method (Q = 1%), while GraphPrism has been used to exclude outliers. In lipidomics, certain data points from
one experiment were excluded because of technical discrepancies between experiments.

Replication Most of experiments were replicated at least twice, with actual number of replicates given in respective figure legends.

Randomization  All animals and/or cell wells in in vitro study were randomly selected for sample collection and experimentation.

Blinding For animal studies, the mice were assigned to different groups according to genotypes. The mice were age-and sex-matched between
genotypes to minimize variance. The mice were randomly assigned to control and different treatment groups. All mice were given a number

after birth and subsequent experiments were performed blind to genotype as much as possible. All cell culture wells for in vitro studies were
collected and selected for analysis randomly.
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Antibodies used anti-APOE (Millipore, #AB947)
anti-ATP5F1 (Proteintech, #68304-1-Ig)
anti-CPT1A (8F6AE9) (Abcam, #ab128568)
anti-FABP6 (Proteintech, #13781-1-AP)
anti-FABP7 (Sigma-Aldrich, #ABN14)
anti-GAPDH (Millipore, #374)
anti-GFAP (Abcam, #ab53554)
anti-MAP2 (Synaptic Systems, #188 004)
anti-MFN1 (3F11C11) (Proteintech, # 66776-1-Ig)
anti-MFN2 (7H42L13) (Invitrogen, #702768)
anti-MTCO1 (1D6E1AS8) (Invitrogen, #459600)
anti-NANOG (R&D Systems, #AF1997)
anti-OCT4 (clone 3A2A20) (StemCell, #60093)
anti-S100 (DAKO, #GA504)
anti-sortilin (for IF: R&D #AF3154, for WB: BD Biosciences #612101)
anti-SOX2 (clone 245610, #MAB2018)
anti-SSEA4 (MC813-70) (Abcam, #16287)
Total OXPHOS Human WB antibody cocktail (Abcam, #ab110411)
Total OXPHOS Rodent WB antibody cocktail (Abcam, #STN-19467)

Validation anti-APOE (Millipore, #AB947): https://www.merckmillipore.com/DK/en/product/Anti-Apolipoprotein-E-Antibody, MM_NF-AB947
anti-ATP5F1 (Proteintech, #68304-1-Ig): https://www.ptglab.com/products/ATP5F1-Antibody-68304-1-Ig.htm
anti-CPT1A (8F6AEQ) (Abcam, #ab128568): https://www.abcam.com/products/primary-antibodies/cptla-antibody-8f6aed-
ab128568.html
anti-FABP3 (Proteintech, #10676-1-AP):https://www.ptglab.com/products/FABP3-Antibody-10676-1-AP.htm
anti-FABP5S (BioVendor, #RD181060100):https://www.biovendor.com/epidermal-fatty-acid-binding-protein-human-rabbit-polyclonal-
antibody
anti-FABP6 (Proteintech, #13781-1-AP): https://www.ptglab.com/products/FABP6-Antibody-13781-1-AP.htm
anti-FABP7 (Sigma-Aldrich, #ABN14): https://www.merckmillipore.com/DK/en/product/Anti-Brain-lipid-binding-protein-
Antibody,MM_NF-ABN14
anti-GAPDH (Millipore, #MAB374):https://www.merckmillipore.com/DK/en/product/Anti-Glyceraldehyde-3-Phosphate-
Dehydrogenase-Antibody-clone-6C5,MM_NF-MAB374
anti-GFAP (Abcam, #ab53554): https://www.abcam.com/products/primary-antibodies/gfap-antibody-ab53554.html
anti-MAP2 (Synaptic Systems, #188 004): https://www.sysy.com/product/188004#list
anti-MFN1 (3F11C11) (Proteintech, # 66776-1-1g):https://www.ptglab.com/products/MFN1-Antibody-66776-1-1g.htm
anti-MFN2 (7H42L13) (Invitrogen, #702768): https://www.thermofisher.com/antibody/product/MFN2-Antibody-clone-7H421.13-
Recombinant-Monoclonal/702768
anti-MTCO1 (1D6E1A8) (Invitrogen, #459600): https://www.thermofisher.com/antibody/product/MTCO1-Antibody-clone-1D6E1A8-
Monoclonal/459600
anti-NANOG (R&D Systems, #AF1997): https://www.rndsystems.com/products/human-nanog-antibody_af1997
anti-OCT4 (clone 3A2A20) (StemCell, #60093): https://www.stemcell.com/products/anti-human-oct4-oct3-antibody-
clone-3a2a20.html
anti-S100 (DAKO, #GA504): https://www.agilent.com/en/product/immunohistochemistry/antibodies-controls/primary-antibodies/
s100-%28dako-omnis%29-76198

anti-sortilin antibodies were additionaly validated in this study by gene knockdown in mice model and in hiPSCs (for IF: https://
www.rndsystems.com/products/human-sortilin-antibody_af3154, for WB: https://www.bdbiosciences.com/ko-kr/products/
reagents/western-blotting-and-molecular-reagents/western-blot-reagents/purified-mouse-anti-neurotensin-receptor-3.612101)

anti-SOX2 (clone 245610, #MAB2018): https://www.rndsystems.com/products/human-mouse-rat-sox2-antibody-245610_mab2018
anti-SSEA4 (Abcam, #16287): https://www.abcam.com/en-an/products/primary-antibodies/ssea4-antibody-mc813-70-ab16287
Total OXPHOS Human WB antibody cocktail (Abcam, #ab110411):https://www.abcam.com/products/panels/total-oxphos-human-
whb-antibody-cocktail-ab110411.html

Total OXPHOS Rodent WB antibody cocktail (Abcam, #STN-19467): antibody under this catalog number was discontinued (available
as Abcam #ab110413)

anti-VIM (clone V9) (DAKO, #M0725): https://www.agilent.com/cs/library/packageinsert/public/103621002.PDF




Eukaryotic cell lines

Policy information about cell lines and Sex and Gender in Research

Cell line source(s)

Authentication

Human induced human pluripotent stem cell lines (BIHiO05-A (https://hpscreg.eu/cell-line/BIHi005-A), WTSIi009-A (https://
hpscreg.eu/cell-line/WTSIi009-A) and BIHi043(MDCi-053-A-49; https://hpscreg.eu/cell-line/HMGUI001-A)) were obtained
from the MDC Technology Platform Pluripotent Stem Cells (in-house) or the Welcome Trust Sanger Institute.

Cell lines were quality-controlled for genome stability and pluripotency, and verified for APOE and SORT1 genotypes as
described in method section.

Mycoplasma contamination All cell lines were routinely tested negative for mycoplasma.

Commonly misidentified lines  No such line lines were used in this study.

(See ICLAC register)

Animals and other research organisms

Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research, and Sex and Gender in

Research

Laboratory animals

Wild animals
Reporting on sex
Field-collected samples

Ethics oversight

All animal procedures were conducted in accordance to local ethics committees approval (X9017/17). Experiments were conducted
in male 12-weeks old mice on an inbred C57Bl6/) background.The animals were kept on normal chow (4.5% crude fat, 39%
carbohydrates).

No wild animals were used in the study.
Studies were conducted in male and female mice.
No samples collected from the field were used in the study.

All animal procedures were conducted in accordance with local ethics committees approval (X9017/17) and overseen by institutional
animal welfare officers.

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

Authentication

Not applicable.

Not applicable.

Not applicable.
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