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For final submission: please carefully check your responses for accuracy; you will not be able to make changes later.
Statistics
For all statistical analyses, confirm that the following items are present in the figure legend, table legend, main text, or Methods section.
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Confirmed
Our web collection on statistics for biologists contains articles on many of the points above.
Software and code
Policy information about availability of computer code
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 reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.
Data
Policy information about availability of data
All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:
- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability
- For clinical datasets or third party data, please ensure that the statement adheres to our policy 
Research involving human participants, their data, or biological material
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.
Note that full information on the approval of the study protocol must also be provided in the manuscript.
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Life sciences study design
All studies must disclose on these points even when the disclosure is negative.
Behavioural & social sciences study design
All studies must disclose on these points even when the disclosure is negative.
Ecological, evolutionary & environmental sciences study design
All studies must disclose on these points even when the disclosure is negative.
Did the study involve field work?
Field work, collection and transport
Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material, system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response. 
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Commonly misidentified lines
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Palaeontology and Archaeology
Note that full information on the approval of the study protocol must also be provided in the manuscript.
Animals and other research organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research, and Sex and Gender in Research
Note that full information on the approval of the study protocol must also be provided in the manuscript.
Clinical data
Policy information about clinical studies
All manuscripts should comply with the ICMJE guidelines for publication of clinical research and a completed CONSORT checklist must be included with all submissions.
Dual use research of concern
Policy information about dual use research of concern
Hazards
Could the accidental, deliberate or reckless misuse of agents or technologies generated in the work, or the application of information presented in the manuscript, pose a threat to:
No
Yes
For examples of agents subject to oversight, see the United States Government Policy for Institutional Oversight of Life Sciences Dual Use Research of Concern.
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Does the work involve any of these experiments of concern:
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Precautions and benefits
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Experimental design
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Statistic type for inference
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Models & analysis
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	Double-anonymous peer review submissions: write DAPR and your manuscript number here instead of author names.: Dr Viorica Chelban, Henriette Aksnes
	YYYY-MM-DD: 2023-11-16
	na: 
	y: 
	Provide a description of all commercial, open source and custom code used to collect the data in this study, specifying the version used OR state that no software was used.: Only commercially available software used. All relevant software is indicated in the figure legends and/or Methods section. Illumina HiSeq4000, Illumina HiSeq2500, Illumina HiSeq2000  from  Illumina, San Diego, CA, USA, sequencers were used to generate 100 bp or 150-bp paired-end reads. Computed tomography data were collected on Magnetic resonance imaging data were collected on Prisma scanner (Siemens, Erlangen, Germany, TR = 2000 ms, TI = 850 ms, TE = 2·93 ms, acquisition matrix = 256 × 256, spatial resolution = 1·1 mm).Western blot data were collected on ChemiDoc™ XRS+. Inorganic phosphate concentration was read in an iMarkTM Microplate Absorbance Reader (Bio-Rad Laboratories) at excitation/emission wavelengths of 544/590 nm. Microscopy images were acquired with Leica Application Suite X software applying the Lightening module.
	Provide a description of all commercial, open source and custom code used to analyse the data in this study, specifying the version used OR state that no software was used.: All relevant software is indicated in the figure legends and/or Methods section. Alignment was performed using BWA 2.1 (http://bio-bwa.sourceforge.net/).Variants were called using the GATK v1.6 Unified Genotyper-based pipeline. All variants were annotated using ANNOVAR (https://annovar.openbioinformatics.org/en/latest/)SAMtools v.0.1.18 Genome Aggregation Database v2.1 (gnomAD)MySQL database of variants called by Manta (Structural variant and indel caller for mapped sequencing data https://github.com/Illumina/manta) and CANVAS (Copy number variant (CNV) calling from DNA sequencing data https://github.com/Illumina/canvas) from Illumina. Shared regions of homozygosity were identified using HomozygosityMapper (https://www.homozygositymapper.org). Kinship and relatedness were  inspected with Peddy (https://github.com/brentp/peddy) and Automap (https://automap.iob.ch)Bioinformatical analysis of missense mutants was performed with DynaMut (https://biosig.lab.uq.edu.au/dynamut/).NAA60 structure was visualized in Edu PyMOL v4.6.0.Western blots were analyzed with Image lab 6.1. Microscopy images were processed in ImageJ.Weighted Gene Co-expression Network Analyses (WGCNA) R package GTEx V6 bundlegProfileR (https://biit.cs.ut.ee/gprofiler/gost)The network diagrams were generated with Cytoscape 3.10 CoExpGTEx (https://github.com/juanbot/CoExpGTEx)CoExpWeb software tool (https://rytenlab.com/coexp)We corrected for batch effect using ComBat (https://rdrr.io/bioc/sva/man/ComBat.html)
	Note the sampling procedure. Describe the statistical methods that were used to predetermine sample size OR if no sample-size calculation was performed, describe how sample sizes were chosen and provide a rationale for why these sample sizes are sufficient.: Sample size is indicated in the figure legend and /or in Methods. No statistical method was used to pre-determine samples size since the reported  NAA60-related condition has never been reported before we could not estimate the size in advance because of lack of prior data.. The sample size is sufficient as we report 10 patients from 7 unrelated families with a unifying clinical feature- brain calcification and a similar molecular impairement- reduced NAA60 N-terminal-acetylation.  
	Describe the covariate-relevant population characteristics of the human research participants (e.g. age, genotypic information, past and current diagnosis and treatment categories). If you filled out the behavioural & social sciences study design questions and have nothing to add here, write "See above.": Age was defined by the data reported by patient or their carer.  Age was used to establish disease onset, disease duration and time to brain imaging. Sex was determined on self-report. No disaggregated sex analysis was performed as the sample size was too small. Genotypic information was used to correlate with clinical and brain neuroimaging featuresNeurological examination was described including motor features, cognitive features, psychiatric features.
	Describe how participants were recruited. Outline any potential self-selection bias or other biases that may be present and how these are likely to impact results.: All patients were recruited by neurologists specialized in rare diseases after assessing them in clinic. Patients with genetically unsolved  diagnosis that matched the clinical phenotype where recruited. There is no self-selection bias. All participants signed informed consent after receiving all information regarding the research project and having had extended opportunities to consider and ask questions about the research.  We first screened with whole exome sequencing a cohort at UCL, comprising 78 cases from 53 families with PFBC who were negative for pathogenic variants in genes already linked to PFBC (SLC20A2, PDGFB, PDGFRβ, XPR1, MYORG, JAM2). We identified NAA60 biallelic variants co-segregating with the disease in one family (F1) through a combination of whole-exome sequencing (WES) and homozygosity mapping. Then we screened for NAA60 variants in WES data from two French brain calcification series, the pan-European SolveRD project, unsolved rare disease cohorts from Turkey and Saudi Arabia. Finally we screened the rare diseases cohort from the 100,000 Genomes Project22 that had whole genome sequencing (WGS) performed and data filtered as per protocol. As a result of this extensive screening, we found deleterious bi-allelic variants in NAA60 associated with PFBC in 8 more patients from 6 unrelated families with autosomal recessive inheritance (F2-F7). 
	Identify the organization(s) that approved or provided guidance on the study protocol, OR state that no ethical approval or guidance was required and explain why not.: The individuals included in this study were recruited along with unaffected family members with informed consent under ethics-approved research protocols (UCLH: 04/N034; Rouen: RBM-0259 approved by the CPP Ile de France II ethics committee, and CERDE (notification E2023-40, Rouen University Hospital) approved the retrospective analysis of genomic and phenotypic data; Comité de Protection des Personnes ID-RCB/EUDRACT: 2014-A01017-40); Saudi Arabia: KFSHRC IRB (RAC# 2121053)). The 100,000 Genomes Project Protocol has ethical approval from the HRA Committee East of England – Cambridge South (REC Ref 14/EE/1112).
	life: 
	behavioural: 
	eee: 
	If no data were excluded from the analyses, state so OR if data were excluded, describe the exclusions and the rationale behind them, indicating whether exclusion criteria were pre-established.: All technically sound data were included. 
	Describe the measures taken to verify the reproducibility of the experimental findings. If all attempts at replication were successful, confirm this OR if there are any findings that were not replicated or cannot be reproduced, note this and describe why.: We reported biological repeats as "n" values and technical repeats as " in duplicates or triplicates" in the Figure legends.
	Describe how samples/organisms/participants were allocated into groups. If allocation was not random, describe how covariates were controlled. If this is not relevant to your study, explain why.: Due to the nature of experiments/analysis, samples were not randomized. 
	Describe the extent of blinding used during data acquisition and analysis. If blinding was not possible, describe why OR explain why blinding was not relevant to your study.: We did not blind the operators during the analysis since they analyzed their own data .To perform the analysis, we had to know the phenotype of individuals (i.e. whether an individual is affected or not).
	Briefly describe the study type including whether data are quantitative, qualitative, or mixed-methods (e.g. qualitative cross-sectional, quantitative experimental, mixed-methods case study). : 
	State the research sample (e.g. Harvard university undergraduates, villagers in rural India) and provide relevant demographic information (e.g. age, sex) and indicate whether the sample is representative. Provide a rationale for the study sample chosen. For studies involving existing datasets, please describe the dataset and source.: 
	Describe the sampling procedure (e.g. random, snowball, stratified, convenience). Describe the statistical methods that were used to predetermine sample size OR if no sample-size calculation was performed, describe how sample sizes were chosen and provide a rationale for why these sample sizes are sufficient. For qualitative data, please indicate whether data saturation was considered, and what criteria were used to decide that no further sampling was needed.: 
	Provide details about the data collection procedure, including the instruments or devices used to record the data (e.g. pen and paper, computer, eye tracker, video or audio equipment) whether anyone was present besides the participant(s) and the researcher, and whether the researcher was blind to experimental condition and/or the study hypothesis during data collection.: 
	Indicate the start and stop dates of data collection, noting the frequency and periodicity of sampling and providing a rationale for these choices. If there is a gap between collection periods, state the dates for each sample cohort. Specify the spatial scale from which the data are taken: 
	State how many participants dropped out/declined participation and the reason(s) given OR provide response rate OR state that no participants dropped out/declined participation.: 
	If participants were not allocated into experimental groups, state so OR describe how participants were allocated to groups, and if allocation was not random, describe how covariates were controlled.: 
	Briefly describe the study. For quantitative data include treatment factors and interactions, design structure (e.g. factorial, nested, hierarchical), nature and number of experimental units and replicates.: 
	Describe the research sample (e.g. a group of tagged Passer domesticus, all Stenocereus thurberi within Organ Pipe Cactus National Monument), and provide a rationale for the sample choice. When relevant, describe the organism taxa, source, sex, age range and any manipulations. State what population the sample is meant to represent when applicable. For studies involving existing datasets, describe the data and its source.: 
	Describe the data collection procedure, including who recorded the data and how.: 2
	Describe the measures taken to verify the reproducibility of experimental findings. For each experiment, note whether any attempts to repeat the experiment failed OR state that all attempts to repeat the experiment were successful.: 
	Describe the study conditions for field work, providing relevant parameters (e.g. temperature, rainfall).: 
	State the location of the sampling or experiment, providing relevant parameters (e.g. latitude and longitude, elevation, water depth).: 
	Describe the efforts you have made to access habitats and to collect and import/export your samples in a responsible manner and in compliance with local, national and international laws, noting any permits that were obtained (give the name of the issuing authority, the date of issue, and any identifying information).: 
	Describe any disturbance caused by the study and how it was minimized.: 
	Describe all antibodies used in the study; as applicable, provide supplier name, catalog number, clone name, and lot number.: (1) We listed the detailed information of the primary and secondary antibodies in the method section(2) The information of antibody used is also listed belowPrimary antibodies: rabbit anti-GPP130 (Covance, PRB144C), rabbit anti-GM130 [EP892Y] (Abcam, ab52649) used at 1:100, mouse anti-FLAG M2 (Sigma, F1804) used at 1:1000 for WB and 1:100 for IF, mouse anti-GAPDH (Santa Cruz Biotechnology, Sc-47724) used at 1:5000, rabbit anti-NAA60 polyclonal (BioGenes custom made Arnesenlab) used at 1:500, rabbit anti-actin (Sigma, A2066), rabbit anti-SLC20A2 (Abcam, ab191182). As the immunogen used to generate the SLC20A2 antibody maps to a region of SLC20A2 that has some sequence match with SLC20A1, it cannot be excluded that this antibody could also have reactivity towards SLC20A1 which has a very similar molecular weight.Secondary antibodies: All secondary antibodies conjugated to fluorescent dyes were purchased from Molecular Probes (Eugene, OR, USA) and used at 1:100. Secondary antibodies for western blot were ECL™ Anti-Rabbit IgG HRP Linked Whole antibody (Cytiva Life science, NA934) used at 1:3000 and ECL™ Anti-Mouse IgG HRP Linked Whole antibody (Cytiva Lifescience, NA931V) used at 1:3000.
	Describe the validation of each primary antibody for the species and application, noting any validation statements on the manufacturer’s website, relevant citations, antibody profiles in online databases, or data provided in the manuscript.: We validated antibodies according to their molecular weight on our western blots and their correct subcellular localization in immunofluorescence assays. Additionally, some antibodies were KO-validated on WB (anti-NAA60, Figure 3d). Moreover we refer to the validation statements on the manufacturer’s websites:- rabbit anti-GM130 [EP892Y] https://www.abcam.com/en-no/products/primary-antibodies/gm130-antibody-ep892y-cis-golgi-marker-ab52649- mouse anti-FLAG M2 https://www.sigmaaldrich.com/NO/en/product/sigma/f1804?gclid=CjwKCAiAmsurBhBvEiwA6e-WPAc-eBfBDBUHud9N5J2v-DDx9SgbrtUV3tF0IaFG2eooeEXrXLiIRRoCsQsQAvD_BwE- mouse anti-GAPDH https://www.scbt.com/p/gapdh-antibody-0411- rabbit anti-NAA60 polyclonal (BioGenes custom made Arnesenlab, KO-validated in Fig 3d)- rabbit anti-actin https://www.sigmaaldrich.com/NO/en/product/sigma/a2066- rabbit anti-SLC20A2 https://www.abcam.com/en-no/products/primary-antibodies/slc20a2-pit2-antibody-ab191182
	State the source of each cell line used and the sex of all primary cell lines and cells derived from human participants or vertebrate models.: HeLa CCL-2 (sex: female) were obtained from ATCC. HAP1 WT cells (clone C631; sex: male; RRID:CVCL Y019) and the HAP1 gene-KO cell lines NAA60 KO (HZGHC003172c010) and NAA80 KO (HZGHC003171c012) were obtained from Horizon Discovery. RPE1 cells (CRL-4000; sex: female; hTERT immortalized) were obtained from ATCC. HEK293T used for protein production were obtained from Sigma (12022001).
	Describe the authentication procedures for each cell line used OR declare that none of the cell lines used were authenticated.: HAP1 cell lines were verified for the relevant protein knockout by Sanger sequencing and Western blot. All HAP1 cells were quality controlled according to PMID: 33184093. Primary cells were validated for their genotype by western blot (Fig 3d). All cell lines were inspected for morphology being stable, heterogenous and in agreement with literature and images on manufacturer websites. No further authentication was performed and was not deemed neccessary.
	Confirm that all cell lines tested negative for mycoplasma contamination OR describe the results of the testing for mycoplasma contamination OR declare that the cell lines were not tested for mycoplasma contamination.: All cell lines tested negative for mycoplasma contamination by DAPI staining.
	Name any commonly misidentified cell lines used in the study and provide a rationale for their use.: HeLa cells were used for initial investigation of localization of ectopically expressed recombinant proteins, and results were subsequently verified in RPE-1 cells.
	Provide provenance information for specimens and describe permits that were obtained for the work (including the name of the issuing authority, the date of issue, and any identifying information). Permits should encompass collection and, where applicable, export.: 
	deposition: 0
	If new dates are provided, describe how they were obtained (e.g. collection, storage, sample pretreatment and measurement), where they were obtained (i.e. lab name), the calibration program and the protocol for quality assurance OR state that no new dates are provided.: 
	datescheck: 0
	For laboratory animals, report species, strain and age OR state that the study did not involve laboratory animals.: 
	Provide details on animals observed in or captured in the field; report species and age where possible. Describe how animals were caught and transported and what happened to captive animals after the study (if killed, explain why and describe method; if released, say where and when) OR state that the study did not involve wild animals.: 
	For laboratory work with field-collected samples, describe all relevant parameters such as housing, maintenance, temperature, photoperiod and end-of-experiment protocol OR state that the study did not involve samples collected from the field.: 
	Provide the trial registration number from ClinicalTrials.gov or an equivalent agency.: 
	Note where the full trial protocol can be accessed OR if not available, explain why.: 
	Describe the settings and locales of data collection, noting the time periods of recruitment and data collection.: 
	Describe how you pre-defined primary and secondary outcome measures and how you assessed these measures.: 
	Describe any other significant impacts.: 
	calculatehazards: 
	Please describe the agents/technologies/information that may pose a threat, including any agents subject to oversight for dual use research of concern.: 
	Describe any other potentially harmful combination(s) of experiments and agents.: 
	calculateexperiments: 
	calculatehazardsexperiments: 
	Describe the precautions that were taken during the design and conduct of this research, or will be required in the communication and application of the research, to minimise biosecurity risks. These may include bio-containment facilities, changes to the study design/methodology or redaction of details from the manuscript.: 
	Describe any evaluations and oversight of biosecurity risks of this work that you have received from people or organizations outside of your immediate team.: 
	Describe the benefits that application or use of this work could bring, including benefits that may mitigate risks to public health, national security, or the health of crops, livestock or the environment.: 
	Describe whether the benefits of communicating this information outweigh the risks, and if so, how.: 
	Describe the methods by which all novel plant genotypes were produced. This includes those generated by transgenic approaches, gene editing, chemical/radiation-based mutagenesis and hybridization. For transgenic lines, describe the transformation method, the number of independent lines analyzed and the generation upon which experiments were performed. For gene-edited lines, describe the editor used, the endogenous sequence targeted for editing, the targeting guide RNA sequence (if applicable) and how the editor was applied.: 
	Report on the source of all seed stocks or other plant material used. If applicable, state the seed stock centre and catalogue number. If plant specimens were collected from the field, describe the collection location, date and sampling procedures.: 
	Describe any authentication procedures for each seed stock used or novel genotype generated. Describe any experiments used to assess the effect of a mutation and, where applicable, how potential secondary effects (e.g. second site T-DNA insertions, mosiacism, off-target gene editing) were examined.: 
	graphfiles: 0
	For "Initial submission" or "Revised version" documents, provide reviewer access links.  For your "Final submission" document, provide a link to the deposited data.: 
	Provide a list of all files available in the database submission.: 
	Provide a link to an anonymized genome browser session for "Initial submission" and "Revised version" documents only, to enable peer review.  Write "no longer applicable" for "Final submission" documents.: 
	Describe the experimental replicates, specifying number, type and replicate agreement.: 
	Describe the sequencing depth for each experiment, providing the total number of reads, uniquely mapped reads, length of reads and whether they were paired- or single-end.: 
	Describe the antibodies used for the ChIP-seq experiments; as applicable, provide supplier name, catalog number, clone name, and lot number.: 2
	Specify the command line program and parameters used for read mapping and peak calling, including the ChIP, control and index files used.: 
	Describe the methods used to ensure data quality in full detail, including how many peaks are at FDR 5% and above 5-fold enrichment.: 
	Describe the software used to collect and analyze the flow cytometry data. For custom code that has been deposited into a community repository, provide accession details.: 
	axislabels: 0
	axisscales: 0
	plots: 0
	numberpercentage: 0
	Describe the sample preparation, detailing the biological source of the cells and any tissue processing steps used.: 
	Identify the instrument used for data collection, specifying make and model number.: 
	Describe the abundance of the relevant cell populations within post-sort fractions, providing details on the purity of the samples and how it was determined.: 
	Describe the gating strategy used for all relevant experiments, specifying the preliminary FSC/SSC gates of the starting cell population, indicating where boundaries between "positive" and "negative" staining cell populations are defined.: 
	gatingcheck: 0
	Indicate task or resting state; event-related or block design.: 
	Specify the number of blocks, trials or experimental units per session and/or subject, and specify the length of each trial or block (if trials are blocked) and interval between trials.: 
	State number and/or type of variables recorded (e.g. correct button press, response time) and what statistics were used to establish that the subjects were performing the task as expected (e.g. mean, range, and/or standard deviation across subjects).: 
	Specify: functional, structural, diffusion, perfusion.: 
	Specify in Tesla: 
	Specify the pulse sequence type (gradient echo, spin echo, etc.), imaging type (EPI, spiral, etc.), field of view, matrix size, slice thickness, orientation and TE/TR/flip angle.: 
	State whether a whole brain scan was used OR define the area of acquisition, describing how the region was determined.: 
	Specify # of directions, b-values, whether single shell or multi-shell, and if cardiac gating was used.: 
	Provide detail on software version and revision number and on specific parameters (model/functions, brain extraction, segmentation, smoothing kernel size, etc.).: 
	If data were normalized/standardized, describe the approach(es): specify linear or non-linear and define image types used for transformation OR indicate that data were not normalized and explain rationale for lack of normalization.: 
	Describe the template used for normalization/transformation, specifying subject space or group standardized space (e.g. original Talairach, MNI305, ICBM152) OR indicate that the data were not normalized.: 
	Describe your procedure(s) for artifact and structured noise removal, specifying motion parameters, tissue signals and physiological signals (heart rate, respiration).: 
	Define your software and/or method and criteria for volume censoring, and state the extent of such censoring.: 
	Specify type (mass univariate, multivariate, RSA, predictive, etc.) and describe essential details of the model at the first and second levels (e.g. fixed, random or mixed effects; drift or auto-correlation).: 
	Define precise effect in terms of the task or stimulus conditions instead of psychological concepts and indicate whether ANOVA or factorial designs were used.: 
	whole: 
	ROI: 
	both: 
	Describe how anatomical locations were determined (e.g. specify whether automated labeling algorithms or probabilistic atlases were used).: 
	Specify voxel-wise or cluster-wise and report all relevant parameters for cluster-wise methods.: 
	Describe the type of correction and how it is obtained for multiple comparisons (e.g. FWE, FDR, permutation or Monte Carlo).: 
	Report the measures of dependence used and the model details (e.g. Pearson correlation, partial correlation, mutual information).: 
	Report the dependent variable and connectivity measure, specifying weighted graph or binarized graph, subject- or group-level, and the global and/or node summaries used (e.g. clustering coefficient, efficiency, etc.).: 
	Specify independent variables, features extraction and dimension reduction, model, training and evaluation metrics.: 
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