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Sample size

Data exclusions

Replication

The raw mass spectrometry proteomics data associated with Fig. 1 and Supplementary Fig. 1 were previously published (Davies et al., 2018) and are available from
the ProteomeXchange Consortium via the PRIDE partner repository with the dataset identifier PXD010103 [http://proteomecentral.proteomexchange.org/cgi/
GetDataset?ID=PXD010103]. The raw mass spectrometry lipidomics data generated in this study (Fig. 7b-d) have been deposited in the MASS Spectrometry
Interactive Virtual Environment (MassIVE) and are accessible via the identifier MSV000088020 [ftp://massive.ucsd.edu/MSV000088020/]. The imaging data
generated in this study have been deposited on Zenodo and are accessible via the identifiers 5696988 [https://zenodo.org/record/5696988], 5698395 [https://
doi.org/10.5281/zenodo.5698395] and 5644233 [https://doi.org/10.5281/zenodo.5644233]. The RNA expression data shown in Supplementary Fig. 3 is publicly
available from the Human Protein Atlas via the following links: DAGLB [https://www.proteinatlas.org/ENSG00000164535-DAGLB/tissue], DAGLA [https://
www.proteinatlas.org/ENSG00000134780-DAGLA/tissue], AP4B1 [https://www.proteinatlas.org/ENSG00000134262-AP4B1/tissue]. Source data are provided with
this paper.

No statistical method was used to predetermine sample size. For the SR-SIM colocalisation analyses shown in Fig. 5b, d and S4b, d, sample
sizes were chosen based on our previously published colocalisation analyses of SERINCs and ATG9A (Davies et al., 2018). For the high-
throughput analyses of DAGLB localisation (Fig. 6c and S5b) and the automated live cell analyses of neurite outgrowth (Fig. 7f-h, S6b-d and
S7), sample sizes were chosen based on our previously published high-throughput analyses of ATG9A localisation and analyses of neurite
outgrowth in AP-4-deficient iPSC neurons (Behne et al., 2020).

Generally, quantitative image data underwent threshold filtering prior to analysis, as described in detail in the methods, and edge cells were
excluded, with the aim to avoid unreliable or partial measurements near the detection limit of the method. Importantly, no data were ever
excluded from the analyses as outliers.

Fig. 1a: Dynamic Organellar Maps of AP4B1 knockout (KO) and AP4E1 KO HeLa cells were compared to maps of wild-type HeLa cells (each in
duplicate, totalling 4 comparisons).

Fig. 1e: High-sensitivity low-detergent immunoprecipitations (IP) from HeLa cells stably expressing the AP-4 associated protein TEPSIN-GFP, n
= 3.

Fig. 2b: Quantification of the ratio of DAGLB labelling intensity between the TGN and the rest of the cell, in wild-type (WT), AP4B1 KO, and
AP4B1 KO HeLa cells stably expressing AP4B1, n = 655 cells for WT; n = 588 cells for KO; n = 586 cells for Rescue; examined over 3
independent experiments.

Fig. 2d: Quantification of the ratio of DAGLB labelling intensity between the TGN and the rest of the cell, in control (parental Cas9-expressing),
AP4B1-depleted and AP4E1-depleted neuronally-differentiated SH-SY5Y cells, n = 50 images for Cas9 only; n = 47 images for AP4B1 gRNA; n =
50 images for AP4E1 gRNA; examined over 3 independent experiments.

Fig. 2f: Quantification of DAGLB from Western blots, n = 4 blots per cell line, and three separate differentiations.

Fig. 3: Widefield imaging of HeLa cells stably expressing RUSC2-GFP (green), labelled with anti-DAGLB (red). Top panel, wild-type; middle
panel, AP4B1 knockout; lower panel, AP4B1 knockout with transient expression of AP4B1 (rescue), images are representative of at least 20
images per condition, including three independent rescue transfections.

Fig. 4a, b: Widefield imaging of wild-type HeLa or HeLa cells stably expressing GFP-RUSC2 (blue), transiently expressing HA-DAGLB or HA-
DAGLA, images are representative of at least 18 images per condition, including three independent transfections with microscopy performed
independently for each.

Fig. 5b, d, S4b, d: Quantification of colocalisation between SERINC1-Clover/SERINC3-Clover and ATG9A/DAGLB in control and AP-4 knockdown
(KD) cells, n = 40 cells per condition, examined across 2 independent experiments.

Fig. 6b: Quantification of the ratio of DAGLB labelling intensity between the TGN and the rest of the cell, in iPSC neurons from patient 1 and
their matched control, the experiment was performed in technical triplicate, n = 227 cells for Control; n = 129 cells for Patient.

Fig. 6c: High-throughput confocal imaging was used to assay the distribution of DAGLB in iPSC-derived neurons from patient 1 and their
matched control, quantified from three differentiations per cell line (biological triplicate), experiment 1/2/3: n = 417/786/999 cells for control;
n = 306/464/339 cells for patient.

Fig. 6d: Western blotting was used to quantify the level of DAGLB in whole cell lysates from iPSC-derived neurons from three patients with
SPG47 and their unaffected same sex heterozygous parents. Data are from n = 4 differentiations per cell line.

Fig. 6f: High-throughput confocal imaging was used to assay the density of DAGLB puncta in axons of iPSC neurons from patient 1 and their
matched control, n = 324 images in the control group and n = 405 images in the patient group, covering 21902 and 25253 axon segments
respectively.
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Fig. 7b-d: Mass spectrometry-based quantification of (b) 2-AG, (c) AA and (d) 1-stearoyl-2-arachidonoyl-sn-glycerol (SAG), from wild-type (WT)
and Ap4e1 knockout (KO) mouse brains, n = 5 animals per group.

Fig. 7f, S6b, S7a, d: Neurite growth of patient neurons compared to control neurons, per group, n = 108 images from two biological replicates
were analysed.

Fig. 7g, h, S7b, c: Neurite growth of patient 1/ control 1 neurons with treatment with ABX-1431, n = 18 images from two biological replicates
were analysed per group.

Fig. S2b: Quantification of the ratio of DAGLB labelling intensity between the TGN and the rest of the cell, in HeLa cells transfected with a non-
targeting siRNA (control) or with siRNA to knock down AP-4, n = 550 cells for control; n = 466 cells for KD; examined over 3 independent
experiments.

Fig. S2d: Quantification of the ratio of DAGLB labelling intensity between the TGN and the rest of the cell, in control (parental Cas9-
expressing), AP4B1-depleted and AP4E1-depleted undifferentiated SH-SY5Y cells, n = 60 images per cell line; examined over 3 independent
experiments.

Fig. S5b: High-throughput confocal imaging was used to assay the distribution of DAGLB in iPSC-derived neurons from patient 2 and their
matched control, quantified from three differentiations per cell line (biological triplicate), experiment 1/2/3: n = 983/1302/855 cells for
control; n = 780/795/658 cells for patient.

Fig. S6c, d, S7e, f: Neurite growth of patient 2/control 2 neurons with treatment with ABX-1431, n = 36 images from two biological replicates
were analysed per group.

This is not relevant to the study, as we were only comparing genetically different cells/animals. No treatment of subjects was performed.

The investigators were not blinded to allocation during experiments and outcome assessment. However, all image analyses were automated
to avoid investigator bias. Additionally, objective imaging was achieved by focusing the microscope on an invariant marker protein first,
without seeing the fluorescence channel of the protein of experimental relevance. Images were then collected for both channels in the same
field of view. Thus, although the experimenter was not blinded to sample ID, he or she was effectively blinded to the critical data during
collection. This is described in the methods.

The following antibodies were used in this study: mouse anti-alpha tubulin 1:1000 for WB (clone DM1A, Sigma-Aldrich Cat# T9026,
RRID:AB_477593), rabbit anti-alpha tubulin 1:1000 for WB (Abcam Cat# ab18251, RRID:AB_2210057), rabbit anti-AP4E1 1:1000 for
WB (a gift from Margaret Robinson, University of Cambridge; Hirst et al., 1999), rabbit anti-ATG9A 1:1000 for WB and 1:100 for IF
(clone EPR2450(2), Abcam Cat# ab108338, RRID:AB_10863880), guinea pig anti-beta tubulin III (TUJ1) 1:500 for IF (Synaptic Systems
Cat# 302 304, RRID:AB_10805138), mouse anti-beta tubulin III (TUJ1) 1:800 for IF (clone SDL.3D10, Sigma-Aldrich Cat# T8660,
RRID:AB_477590), rabbit anti-DAGLB 1:1000 for WB and 1:800 for IF (Abcam Cat# ab191159), chicken anti-GFP 1:500 for IF (Abcam
Cat# ab13970, RRID:AB_300798), mouse anti-Golgin 97 (GOLGA1) 1:500 for IF (Abcam Cat# ab169287), mouse anti-HA 1:500 for IF
(clone 16B12, BioLegend Cat# 901501, RRID:AB_2565006), mouse anti-Neurofilament (SMI312) 1:1000 for IF (BioLegend Cat#
837904, RRID:AB_2566782) and sheep anti-TGN46 1:200 for IF (Bio-Rad Cat# AHP500, RRID:AB_324049). Secondary antibodies used
for WB were: Horseradish peroxidase (HRP)-conjugated goat anti-mouse IgG (Cat# AP308P, RRID:AB_11215796) and goat anti-rabbit
IgG (Cat# AP307P, RRID:AB_11212848), purchased from Sigma-Aldrich and used at 1:5000, and near-infrared fluorescent-labelled
secondary antibodies IRDye 680LT donkey anti-mouse IgG (IR680LT, Cat# 926-68022, RRID:AB_10715072) and IRDye 800CW donkey
anti-rabbit IgG (IR800CW, Cat# 926-32213, RRID:AB_621848), purchased from LI-COR Biosciences and used at 1:10000. Fluorescently
labelled secondary antibodies used in this study were Alexa Fluor Plus 488-labelled goat anti-chicken IgY (Cat# A32931,
RRID:AB_2762843), Alexa Fluor 488-labelled goat anti-guinea pig IgG (Cat# A-11073, RRID:AB_2534117), Alexa Fluor 488-labelled
goat anti-mouse IgG (Cat# A-11029, RRID:AB_2534088), Alexa Fluor 594-labelled goat anti-mouse IgG (Cat# A11005,
RRID:AB_2534073), Alexa-Fluor Plus 680-labelled donkey anti-mouse IgG (Cat# A32788, RRID:AB_2762831), Alexa Fluor 568-labelled
donkey anti-rabbit IgG (Cat# A10042, RRID:AB_2534017), Alexa Fluor 647-labelled goat anti-rabbit IgG (Cat# A21245,
RRID:AB_2535813), and Alexa Fluor 680-labelled donkey anti-sheep IgG (Cat# A-21102, RRID:AB_2535755), all purchased from
Thermo Fisher Scientific and used at 1:500.

The specificity of antibodies against the key protein targets of this study (human DAGLB & ATG9A) was confirmed in-house using
siRNA-mediated knockdown in HeLa cells, by Western blotting (loss of band of expected size) and immunofluorescence microscopy
(loss of fluorescent signal). The anti-ATG9A antibody is KO-validated by the manufacturer (Abcam). Fluorescently-labelled secondary




