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Non-coding regulatory elements such as in the 3’ untranslated regions (3’-UTR) and enhancer
regions can regulate gene expression. Variants in these regions are implicated in many diseases,
but their mechanisms are less straightforward than those in the coding sequence, which may
directly alter structures of proteins.

Using a massively parallel reporter assay, we can evaluate the functional effect of thousands of
such variants by inserting their sequences into a reporter plasmid and observing the resulting
gene expression changes in a transfected cell line. However, despite the high-throughput nature
of these assays, the number of possible variants to be evaluated is much larger than could feasibly
be performed.

To address this, we built a machine learning model to predict the potential outcomes of the
MPRAs. Our multi-task model consisted of a convolutional neural network layer (to model motif-
like sequences) and a long short-term memory layer (to model interactions between regulatory
elements) trained to use the reference and alternative sequences evaluated by the MPRA to
predict both sequence activity and variant impact. Using the results of MPRA experiments testing
9,550 3'-UTR variants (918 significant) and 23,122 enhancer variants (4,456 significant), we
trained models to predict the impact of novel variants.

Using these predictions, we leverage a larger pool of regulatory variants to integrate impact with
genome-wide association to identify genes that contribute to substance use disorders. This
approach has uncovered potential new molecular mechanisms of addiction and potential
therapeutic targets, showcasing the power of integrating diverse genetic and computational
approaches.


mailto:yunliu@iu.edu
mailto:andychen@iu.edu



Accessibility Report



		Filename: 

		Chen, Andy.pdf






		Report created by: 

		VNelson


		Organization: 

		Synergy Enterprises, Inc





 [Personal and organization information from the Preferences > Identity dialog.]


Summary


The checker found no problems in this document.



		Needs manual check: 0


		Passed manually: 2


		Failed manually: 0


		Skipped: 1


		Passed: 29


		Failed: 0





Detailed Report



		Document




		Rule Name		Status		Description


		Accessibility permission flag		Passed		Accessibility permission flag must be set


		Image-only PDF		Passed		Document is not image-only PDF


		Tagged PDF		Passed		Document is tagged PDF


		Logical Reading Order		Passed manually		Document structure provides a logical reading order


		Primary language		Passed		Text language is specified


		Title		Passed		Document title is showing in title bar


		Bookmarks		Passed		Bookmarks are present in large documents


		Color contrast		Passed manually		Document has appropriate color contrast


		Page Content




		Rule Name		Status		Description


		Tagged content		Passed		All page content is tagged


		Tagged annotations		Passed		All annotations are tagged


		Tab order		Passed		Tab order is consistent with structure order


		Character encoding		Passed		Reliable character encoding is provided


		Tagged multimedia		Passed		All multimedia objects are tagged


		Screen flicker		Passed		Page will not cause screen flicker


		Scripts		Passed		No inaccessible scripts


		Timed responses		Passed		Page does not require timed responses


		Navigation links		Passed		Navigation links are not repetitive


		Forms




		Rule Name		Status		Description


		Tagged form fields		Passed		All form fields are tagged


		Field descriptions		Passed		All form fields have description


		Alternate Text




		Rule Name		Status		Description


		Figures alternate text		Passed		Figures require alternate text


		Nested alternate text		Passed		Alternate text that will never be read


		Associated with content		Passed		Alternate text must be associated with some content


		Hides annotation		Passed		Alternate text should not hide annotation


		Other elements alternate text		Passed		Other elements that require alternate text


		Tables




		Rule Name		Status		Description


		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot


		TH and TD		Passed		TH and TD must be children of TR


		Headers		Passed		Tables should have headers


		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column


		Summary		Skipped		Tables must have a summary


		Lists




		Rule Name		Status		Description


		List items		Passed		LI must be a child of L


		Lbl and LBody		Passed		Lbl and LBody must be children of LI


		Headings




		Rule Name		Status		Description


		Appropriate nesting		Passed		Appropriate nesting







Back to Top
