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Project abstract:
Autism Spectrum Disorder (ASD) is a complex neurodevelopmental condition with a heterogeneous aetiology and with unclear underlying
mechanisms. Recently published work from a South African ASD cohort showed differential methylation (DM) at genes involved in
mitochondrial metabolism and altered urinary metabolites that are indicative of mitochondrial dysfunction. My master’s work has shown
that DNAm of peroxisome proliferator-activated receptor gamma co-activator 1 alpha (PPARGC1A) is associated with mtDNA copy
number and deletions, and metabolomic evidence of mitochondrial dysfunction in our cohort. Moreover, | have stablished a relevant cell
model system to study mitochondrial dysfunction in ASD using sodium propionate stress in the neuronal-like SHSY5Y cell line. My PhD
project aims to investigate the mechanisms by which mitochondrial dysfunction contributes to neurodevelopmental pathology. Recently,
metabolic state has been identified as an essential driver of neurogenesis and both metabolic and oxidative stress have been shown to
promote gliosis in vitro. Gliosis is a hallmark of ASD aetiology that is characterized by highly reactive microglia and astrocytes.
Importantly, glial and microglial metabolism play an essential role in co-ordinating NSC cell fate, neuroinflammatory state and the
development of mature neural networks. Therefore, gliosis resulting from mitochondrial dysfunction highlights a point of convergence
between separate mechanisms that contribute to ASD pathology. My PhD project aims to establish a multipotent cell model to test the
hypothesis that mitochondrial dysfunction disrupts neurogenesis and promotes gliosis in vitro. Based on the pathways implicated in my
analytical review of 19 ASD transcriptomic, DNAm and proteomic datasets, my project will focus specifically on the role of PPARG and
PPARCG1A in the relationship between mitochondrial dysfunction and gliosis in neuropathology.

ID: 1831

Start date: 01-01-2021

End date: 01-12-2024

Last modified: 04-01-2023
Grant number / URL: 118524

Copyright information:

The above plan creator(s) have agreed that others may use as much of the text of this plan as they would like in their own plans, and
customise it as necessary. You do not need to credit the creator(s) as the source of the language used, but using any of the plan's text
does not imply that the creator(s) endorse, or have any relationship to, your project or proposal

Created using UCT DMP. Last modified 04 January 2023 10f3



Mitochondrial Dysfunction and gliosis in Autism Spectrum Disorders - Student Outline DMP

1. General guidelines

PURPOSE OF THIS TEMPLATE - The purpose of the Outline DMP is to indicate your initial plans for how your data will be collected, shared and stored, and to give you a chance to think about these
data-focused aspects of the research process. As your begin doing your research, your data process may change, and it is perfectly acceptable to change your data management plan to
accommodate the changes in your research process. Indicate below that you understand the purpose of completing this Outline DMP template.

| understand the Outline DMP template is a projection of my anticipated data management planning requirements and should be updated as my project develops.

2. Authors and supervisors

PROJECT NAME - Replicate the title of your project, dissertation or thesis exactly as it appears in your proposal document.

Mitochondrial dysfunction and gliosis in Autism Spectrum Disorders.

PERSONAL DETAILS - Indicate the name(s) and student number(s) of the student(s) who will be involved in this project, dissertation or thesis.

Caitlyn Mahony, MHNCAIO001

SUPERVISOR(S) DETAILS - Indicate who will supervise this project, dissertation or thesis. If you do not yet have a supervisor, leave this section blank.

Colleen O' Ryan

3. Data Collection/Generation

COLLECTION OF ORIGINAL DATA - Indicate whether or not you intend to gather/produce original data for your study, and provide a brief description of the kind of data you think you will collect. If
you are unsure at this time, indicate what you think you are most likely to collect. If you are not intending to gather or collect your own data, declare that here.

Original quantitative data based on cell culture experiments will be collected for chapters 3 and 4 and 5, which will be saved as MS Excel documents in a secure online One Drive account. Chapter 3:
Methylation data (Targeted Next Generation Bisulfite Sequencing for n=99 ASD and controls) has been generated by EpigenDx. Based on the project report, the raw data have been stored and
analysed in MS Excel. Chapter 4: Original data will be generated from SH-SY5Y cell culture experiments measuring mitochondrial function and metabolic state in the presence and absence of
propionate or hydrogen peroxide stress, as well as PPARG agonist (pioglitazone) and antagonist (GW9662). Each assay will be performed in three independent biological repeats, each of which will
include three technical replicates. Chapter 5: Original data will be generated from RenCellCX cell culture experiments measuring mitochondrial function and metabolic state in the presence and
absence of propionate or hydrogen peroxide stress, as well as PPARG agonist (pioglitazone) and antagonist (GW9662). Each assay will be performed in three independent biological repeats, each
of which will include three technical replicates. Data from tissue culture experiments will be stored on a secure UCT One Drive account under Folders named by experiment assay. The date of
experiment, passage number of cells, number of replicates, and definitions of treatments will be noted with each set of data.

USE OF EXISTING DATA - Indicate if you intend to re-use existing data, either from online searches or from datasets provided by your supervisor, lab, or funder. If you are not intending to re-use
existing data, declare that here.

Existing quantitative data will be used for chapters 2, 3 and 4. Chapter 2 will use DNA methylation data previously published in my lab, as well as datasets from 13 meta-analyses of transcriptomic

and epigenomic data. Chapter 3 will use datasets generated by other students in the lab in a correlation analysis. Chapter 4 uses previously published datasets identified in a review of biochemical
differentiation studies in the SHSY5Y cell line.

DATA SHARING - Indicate whether or not you are intending to publish your research data. If you are, indicate where you are intending to publish your data and under what licensing conditions, such
as Creative Commons. If you are not intending to publish your data, provide reasons and reference the appropriate ethical considerations, commercial applications/patenting ambition, or data re-
use agreements that prevent you from publishing your data.

This data is intended for publication under a CC in an open access journal.

4. Data Storage

ANTICIPATED DATASET SIZE - Indicate the estimated size of your completed dataset, and indicate whether or not you will need to access additional data storage facilities. If such storage is not
provided by your unit or department, you may need to factor in the cost of purchasing additional storage space.

e 20GBorless

Data will be stored on One Drive and no additional data storage facilities will be required.

DATA BACKUPS - Indicate how you plan to ensure your data is secure and retrievable in case of errors or hardware failure. Describe what procedures you will put in place to back-up copies of your
data and where they will be stored.

Data saved in One Drive will automatically be synced to the web server and can be accessed via any device by logging into my UCT One Drive account.

5. Data Centre(s)/Repositories
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DATA CENTRES/REPOSITORIES - Once your project, dissertation or thesis is complete, it is advisable to curate and archive your completed dataset with an established data centre or repository.
Check with your supervisor or funder if you are required to deposit your data in a specific repository, or declare that you will deposit the data in ZivaHub (see the Guidance section).

At the conclusion of my study, | will publish my data under a CC BY licence on ZivaHub.

METADATA - Metadata is descriptive information that others will need to make sense of your dataset. Metadata includes things like study descriptions or abstracts, study instruments (sample
collection schedules, codebooks for variables, survey instruments, etc.), subject codes, and keywords. Indicate what metadata will accompany your curated dataset.

The completed dataset will be accompanied by keywords, a short description taken from my dissertation abstract, and relevant paragraphs on data collection, details of the cohort and sample
sizes taken from my methods section.

6. Budget
BUDGET - Indicate any costs specifically relating to the management and curation of your data, such as purchasing additional storage space, digitisation of physical media, data storage or curation
charges, and data audits. Most student research will be able to make use of free options provided by UCT and will not have to budget for data costs.

| do not anticipate any data costs as my data will be less than 20GB and | will be using One Drive to curate my data.
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