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	CurrentPageNumber: 
	Double-blind peer review submissions: write DBPR and your manuscript number here instead of author names.: Brandon J. Wainwright and Sebastian Glatt
	YYYY-MM-DD: 2021-02-05
	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.: Audacity v2.1.3, Phyre2 server, Analyst TF v1.7, DIA/SWATH-MS
	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.: MO. Affinity software (Nanotemper Technologies), Raven Pro v1.5, ITK-SNAP, MRtrix3, ImageJ (Cell Counter, Sholl Analysis, ITCN plugins) FIJI v2.0.0 (Cell Counter and ITCN plugins), NovaSeq Control v1.6.0, Real Time Analysis v3.4.4, MultiQuant v2.1.1, Prism v8.0.1, Advanced Normalization Tools affine and diffeomorphic registrations, STAR aligner v2.5.3a, StringTie v1.3.3, edgeR v3.26.0, R v3.6.0, R v3.4, DAVID Bioinformatics Resources 6.8, Protein Pilot v5.0.2, SWATH Acquisition MicroApp v2.0, Analyst TF v1.7, PeakView v2.2, limma R/Bioconductor package
	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.: The ELP2 variants identified in the patients have been deposited for public access within ClinVar with accession numbers SCV000262876.5 (https://www.ncbi.nlm.nih.gov/clinvar/variation/225008/), SCV000262928.5 (https://www.ncbi.nlm.nih.gov/clinvar/variation/225038/), SCV000590102.3 (https://www.ncbi.nlm.nih.gov/clinvar/variation/432384/), SCV000589770.3 (https://www.ncbi.nlm.nih.gov/clinvar/variation/225008/), SCV001244968.1 (https://www.ncbi.nlm.nih.gov/clinvar/variation/870396/), SCV001244969.1 (https://www.ncbi.nlm.nih.gov/clinvar/variation/870397/), SCV001482303.1 (https://www.ncbi.nlm.nih.gov/clinvar/variation/1012183/), SCV001482306.1 (https://www.ncbi.nlm.nih.gov/clinvar/variation/1012184/), SCV001482307.1 (https://www.ncbi.nlm.nih.gov/clinvar/variation/870396/), SCV001482309.1 (https://www.ncbi.nlm.nih.gov/clinvar/variation/1012185/) and SCV001482310.1 (https://www.ncbi.nlm.nih.gov/clinvar/variation/1012186/). Transcriptomic data that support the findings of this study are contained in Supplementary Data 1 (DE genes) and Supplementary Data 2 (TRIAGE matrix), and proteomic data in Supplementary Data 3 (DE peptides). The raw RNA-sequencing data are available in the NCBI Sequence Read Archive with accession number PRJNA692814 (https://www.ncbi.nlm.nih.gov/Traces/study/?acc=PRJNA692814). The mass spectrometry proteomics data have been deposited to the ProteomeXchange Consortium via the PRIDE partner repository with the dataset identifier PXD023653 (https://www.ebi.ac.uk/pride/archive/projects/PXD023653). All other data generated in this study are available from corresponding authors on reasonable request. Source data are provided with this paper.
	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 for each experiment was based on our previous experience and standards in the field (at least 3 independent biological replicates for each condition), which gave sufficient statistics for the effect size of interest. For histological, transcriptome and proteome analyses, 3 biological replicates were used (estimation made based on previous studies, including Kojic et al. (2018), Laguesse et al. (2015)), 6 biological replicates for neuroimaging studies (estimation made based on previous studies, including Reddan et al. (2017) and Oishi et al. (2019)), 5 biological replicates for tRNA analyses based on our previous work (Kojic et al. (2018)) and the sample size for the biochemical experiments (protein stability and the activity of the Elongator complex in vitro) was determined based on our previous work in the laboratory of Professor Sebastian Glatt (Glatt et al. (2016), Pabis et al. (2020)).
	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.: No data were excluded from the analyses.
	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.: All attempts of replication were successful. A minimum of 3 technical replicates was performed. 
	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.: For the experiments using Elp2 mutant and control mice, animals were first genotyped and then randomly assigned to experimental groups after balancing for age and sex. Besides that, all distributions were random.
	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.: The investigators were blinded to group allocation during data collection and analyses.
	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.: For immunofluorescent staining:Primary antibodies: Acetyl-α tubulin (1:100; c), APC (1:100; ab72040), BrdU (1:100; ab6326), CC3 (1:50; ab2302), CHOP (1:100; ab11419), Ctip2 (1:100; ab18465), Cux1 (1:100; ab54583), Dcx (1:250; ab2253), Elp2 (1:100; ab154643), Ki67 (1:100; ab15580), MBP (1:100; ab40390), NeuN (1:100; MAB377), Parvalbumin (1:200; ab11427), Pcp2 (1:100; sc-49072), PDGFRα (1:100; AF1062), Sox2 (1:200; ab97959; 53-9811-82), Tbr2 (1:200; ab23345), Ub (1:100; ab7780).Secondary antibodies: AF488, AF594 or AF647-labeled donkey anti-mouse (1:250; A21203; A31571), anti-rat (1:250; A21208; A11007), anti-rabbit (1:250; A31573; A21206; A21207), anti-guinea pig (1:250; A11076) and anti-goat antibodies (1:250; A11055).For western blot analyses:Primary antibodies: Acetyl-α-tubulin (1:1,000; T6793), α-tubulin (1:500; MA1-80017), β-actin (1:1,000; ab8224), Elp1 (1:1,000; 5071), Elp2 (1:500; ab154643) and Elp4 (1:500; NBP2-16322).Secondary antibodies: horseradish peroxidase-conjugated secondary antibodies (1:2,500; ab97046; ab16284; ab102265).
	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.: All antibodies used in this study were obtained from commercial sources with clear validation profiles (application, host, source and catalogue number) provided on their websites. In our histological analyses, we used additional brain sections for primary antibody controls (to show the specificity of primary antibodies binding to the antigens) and secondary antibody controls (to show the labels were specific to the primary antibodies) for each experiment.
	State the source of each cell line used.: 
	Describe the authentication procedures for each cell line used OR declare that none of the cell lines used were authenticated.: 
	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.: 
	Name any commonly misidentified cell lines used in the study and provide a rationale for their use.: 
	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).: 
	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
	Identify the organization(s) that approved the study protocol.: All experimental procedures on mice were approved by the University of Queensland Molecular Biosciences Ethics Committee (project license numbers IMB/533/17 and IMB/001/18).
	Identify the organization(s) that approved the study protocol.: The study was approved by the Ethical Committee of Regional Zealand (project license number SJ-91), Melbourne Health Human Research Ethics Committee (project license number HREC/16/MH251), Colorado Multiple Institutional Review Board (project license number 19-0751) and Johns Hopkins University School of Medicine Institutional Review Board (project license number NA_00045735).
	For laboratory animals, report species, strain, sex and age OR state that the study did not involve laboratory animals.: Mus musculus, C57BL/6 and DBA2/J, males and females, embryos between 9 and 18.5 dpc, P7, P21 and between P50 and P60.
	Provide details on animals observed in or captured in the field; report species, sex 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.: 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.: The study did not involve samples collected from the field.
	Describe the covariate-relevant population characteristics of the human research participants (e.g. age, gender, 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.": All patients were clinically evaluated by neurologists and clinical geneticists at their respective tertiary healthcare centres, and clinical information was collected from medical files in combination with standardized questionnaires and face-to-face interviews with patients and their families. Age, gender, genotype information, diagnoses and all the clinical information is included in Supplementary Table 1.
	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.: Patients with homozygous or compound heterozygous variants in the Elp2 gene were recruited from research or diagnostic programs in Europe, Australia and the US. Grouping of clinical data for this series was facilitated by GeneMatcher. No selection bias present.
	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.: 
	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.: Ex-vivo high resolution structural and diffusion imaging of mouse brains. Note that the structural human MR images were only qualitatively described to highlight clinical observation associated with the mutation. 
	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.: This is not fMRI or in vivo imaging experiment. The number of blocks, trials and experimental sessions are not applicable.  
	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).: Not applicable. Not behavioral measurements.
	Specify: functional, structural, diffusion, perfusion.: Ex-vivo high resolution structural and diffusion imaging
	Specify in Tesla: 16.4 T
	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.: Three-dimensional (3D) T1/T2*-weighted fast low angle shot structural images were acquired using gradient echo imaging with parameters as follows: repetition time (TR) = 50 ms, echo time (TE) = 12 ms, bandwidth = 50 kHz, field of view (FOV) = 19.6 x 11.4 x 8.4 mm, matrix size = 654 x 380 x 280. The resulting isotropic image resolution was 30 µm with an acquisition time of 30 minutes per brain. 
	State whether a whole brain scan was used OR define the area of acquisition, describing how the region was determined.: Whole brain ex-vivo sample out of the skull. Volumetric and diffusion MRI analyses were performed on C57BL/6J mice, prepared using 4% PFA transcardial perfusion at P21-23. Prior to MRI, the brains were washed with 0.2% (v/v) gadopentetate dimeglumine (Magnevist; Bayer, Leverkusen, Germany) in 0.1 M PBS for 4 days to enhance MRI contrast.
	Specify # of directions, b-values, whether single shell or multi-shell, and if cardiac gating was used.: Three-dimensional diffusion-weighted image (DWI) data was acquired with a Stejskal-Tanner71 DWI spin-echo sequence using the following parameters: TR = 200 ms, TE = 23 ms, δ/Δ = 2.5/12 ms (where δ is the duration of the half-sine diffusion pulse and Δ is the time between pulses), bandwidth = 50 kHz, FOV = 19.6 x 11.4 x 8.4 mm, matrix size = 196 x 114 x 84, image resolution = 100 µm, 30 direction diffusion encoding with b-value = 5000 s/mm2 and two b = 0 images with an acquisition time of 17 hours per brain. DWI datasets were zero-filled by a factor of 1.5 in all dimensions and Fourier transformed for improved fibre tracking to 80 µm isotropic resolution.
	Provide detail on software version and revision number and on specific parameters (model/functions, brain extraction, segmentation, smoothing kernel size, etc.).: ITK-SNAP for masking. Ex vivo sample, no motion correction required. No EPI was used, no distortion correction was required. Data was bias corrected using ANTs N4 Bias Field Correction.
	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.: For structural data: Advanced Normalization Tools (ANTS) affine and diffeomorphic registrations were used to create separate three-dimensional templates for the wild-type and Elp2H206R animal groups. The Brookhaven National Laboratory 3D MRI C57BL/6J adult mouse brain atlas was then registered to each sample and normalised back into the original sample space using ANTS (inverse warp and affine transformation). The atlas-registered samples were segmented into 20 distinct brain regions and ITK-SNAP software enabled the acquisition of volumetric statistics for each region. For diffusion data: Advanced Normalization Tools (ANTS) affine and diffeomorphic registrations were used to transform a modified Centre for Advanced Imaging (CAI) - John Hopkins University MRI atlas into the individual DWI space.
	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.: Structural data: Brookhaven National Laboratory 3D MRI C57BL/6J adult mouse brain atlas.Diffusion data: A modified Centre for Advanced Imaging (CAI) - John Hopkins University MRI atlas.
	Describe your procedure(s) for artifact and structured noise removal, specifying motion parameters, tissue signals and physiological signals (heart rate, respiration).: ITK-SNAP for masking. Bias correction using ANTs N4 Bias Field Correction.For ROI specific tractography, background noise from probabilistic tractography were masked at 10% threshold. 
	Define your software and/or method and criteria for volume censoring, and state the extent of such censoring.: Volume censoring was not used. Unlike in vivo scans, all volumes in the ex-vivo scans were used for calculations as the samples did not move during the scan.
	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).: (A) For comparison of structural volumes and diffusion parametric maps between Elp2H206R homozygous mice and their wild-type littermates (n = 6), statistical analysis used two-tailed t-test (α = 0.05) with Welch’s correction. Holm-Sidak correction was applied to adjust for multiple comparisons. Region-specific tractography was performed for the hippocampal commissure, anterior commissure, corpus callosum, internal capsule and cerebellum. Regions of interest (ROIs) were manually seeded from mid-sagittal and coronal sections for all tracts except the cerebellum, and fibre tracts were generated using the iFOD2 algorithm at 100 seeds per voxel before threshold masking all tracts at 10%. Cerebellar tracts were seeded from the entire cerebellum segmentation assigned during volumetric atlas registration, and fibre tracking was executed at 2 seeds per voxel. (B) For structural connectome mapping, whole-brain tractography was generated at 10 seeds per voxel and segmented according to the modified Centre for Advanced Imaging (CAI) - John Hopkins University MRI atlas. Connectivity probabilities between nodes were calculated as the ratio of the number of streamlines successfully reaching the target node to the total number of streamlines leaving the seed node. The resulting symmetrical connectivity matrix for each brain was comprised of 106 nodes and the Network Based Statistic (NBS) Toolbox enabled connection-wise comparison of wild-type and Elp2H206R matrices. 
	Define precise effect in terms of the task or stimulus conditions instead of psychological concepts and indicate whether ANOVA or factorial designs were used.: (A) Multiple comparisons were used to measure changes in various brain structural volumes, diffusion parametric maps and region specific tractography.(B) Two contrasts for used for NBS analysis to test if the connectivity in Group A is greater than Group B, and vice versa.
	whole: 
	ROI: 
	both: 
	Describe how anatomical locations were determined (e.g. specify whether automated labeling algorithms or probabilistic atlases were used).: We used the following atlases: Brookhaven National Laboratory 3D MRI C57BL/6J adult mouse brain atlas for structural volume segmentation and a modified Centre for Advanced Imaging (CAI) - John Hopkins University MRI atlas for the diffusion/connectome analyses.
	Specify voxel-wise or cluster-wise and report all relevant parameters for cluster-wise methods.: (A) Voxel-wise analysis was not performed for structural and diffusion data.(B) Connectome analysis used NBS.
	Describe the type of correction and how it is obtained for multiple comparisons (e.g. FWE, FDR, permutation or Monte Carlo).: (A) Holm-Sidak correction was applied to adjust for multiple comparisons.(B) NBS used FDR correction.
	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.).: A structural connectome is comprised of hubs, called nodes, joined by a series of connections, called edges. Nodes were defined according to the ROIs assigned from atlas registration, while edges were computed via probabilistic tractography. Probabilistic tractography generates all possible tracts to connect all pairs of nodes, where one used as a seed and the other as a target, and vice versa. Connectivity probabilities between nodes were calculated as the ratio of the number of streamlines successfully reaching the target node to the total number of streamlines leaving the seed node. The resulting symmetrical connectivity matrix for each brain was comprised of 106 nodes and the NBS Toolbox enabled connection-wise comparison of wild-type and Elp2H206R matrices. The extent component (total number of connections) was used for NBS analyses, with FDR correction. Data was examined under a range of primary thresholds (t = 2.5 - 3.5) to minimise false positives.Increased and decreased connectivity in brain structures (nodes) in Elp2H206R mice were compared relative to their wild-type littermates. Node degree represents the number of abnormal connections associated with the node. 
	Specify independent variables, features extraction and dimension reduction, model, training and evaluation metrics.: 
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