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To understand the detailed molecular mechanisms of memory formation in engram 
cells is one of the most fundamental questions in neroscience and computational 
system biology. Recent single-cell RNA-seq (scRNA-seq) techniques have allowed us 
to explore the sparsely activated engram ensembles, enabling access to the molecular 
mechanisms that underlie experience-dependent memory formation and consolidation. 
However, the absence of specific and powerful computational methods to detect 
memory-related genes (modules) and their regulatory relationships in the scRNA-seq 
datasets has strictly limited the analysis of underlying mechanisms and memory 
coding principles in mammalian brains. Here we designed a deep-learning method to 
detect memory-related gene modules in scRNA-seq datasets, and a deep learning 
method to infer causal regulatory relationships with gene modules. We applied them to 
snRNA-seq datasets of TRAP; Ai14 mouse neurons with and without fear memory and 
detected not only known memory-related genes, but also the modules and potential 
causal regulations. Our results provided novel regulations within an interesting module 
including Arc, Bdnf, Creb, Dusp1, Rgs4 and Btg2. Overall, our methods provide a 
series of computational tools for processing scRNA-seq data and delineate the 
regulation mechanisms underlying remote memory formation. The detected gene 
modules may provide potential targets and strategies for treatment of memory loss in 
neuron degenerative diseases. The methods can also be used to process general 
scRNA-seq datasets that are generated from case versus control studies. 

mailto:chenyong@rowan.edu



Accessibility Report


		Filename: 

		ChenY_508c.pdf




		Report created by: 

		VNelson

		Organization: 

		SD Solutions LLC




 [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: 2

		Passed: 28

		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		Skipped		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
