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Application of Project Proposal Form
Instructions:  
Please fill out the form and return via email to Lisa Adams at kla90@shp.rutgers.edu and Michele Sisco at mcoral@shp.rutgers.edu
by April 1, 2020. Please fill each box to the right of each required field.  If you are sending attachments, please ensure your contact information is added to all your forms.
Faculty Contact Information:
	Date submitted:
	 03/26/2020
	 

	Faculty Name:
	 Antonina Mitrofanova
	 

	Department/Program:
	 Health Informatics, SHP
	 

	Telephone number:
	 (973) 972-5241
	 

	E-mail: 
	 amitrofa@shp.rutgers.edu
	 


Project Detail:
	Project Title: (56 characters max)
	Analysis and evaluation of transcriptomic patterns in smoking patients with lung adenocarcinoma

	Hypothesis:
	 
We will test the hypothesis that alternative splicing can be used as a prognostic marker in lung adenocarcinoma patients and depends on their smoking status

	Description: 
(Include design, methodology, data collection, techniques, data

analysis to be employed, evaluation and interpretation methodology  for research component) 
	 Background and Significance: Lung adenocarcinoma is strongly associated with tobacco smoking 1-4


( ADDIN EN.CITE )
. The aim of this project is to investigate the patterns of alternative splicing (which is heavily under-studied in oncology) between smokers and non-smokers with lung adenocarcinoma and its potential to serve as a marker of disease progression. 

Objective: The objective of this project is to investigate the role of alternative splicing in lung adenocarcinoma through the development of a novel consensus machine learning approach, which will allow elucidation of the complexity of biological mechanisms that govern lung oncogenesis, depending on smoking status.
Approach and methodology: This project will analyze The Cancer Genome Atlas (TCGA) lung adenocarcinoma patient cohort (n = 601) using high-performance computing (HPC) resources on Amarel condominium cluster. Raw RNA-seq reads will be aligned to the human genome (hg38) using STAR 6()
 aligner v2.5.2a; and subsequently SAMtools 7()
 v1.3.1. Alternative splicing will be estimated using SUPPA 
 ADDIN EN.CITE 
(8)
 pipeline. We anticipate the development of consensus machine learning approach, which would include random forest, support vector machine, gradient boosting, and Naïve Bayes.
Anticipated Outcomes: The proposed study will evaluate the role of alternative splicing in lung adenocarcinoma in tobacco exposed patients and will develop a machine learning approach applicable to other heterogenous diseases to identify consensus biomarkers. 
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	Specific Student Responsibilities: 


	 Student will be responsible for and should be able to:
· Download raw RNA-seq (i.e., FASTQ files) datasets from GDC portal

· High-throughput data analysis (mapping, splicing etc) using Amarel computing cluster

· Analysis and comparison of a diverse range of machine learning algorithms
· R is preferred; MATLAB, Python are also acceptable


	Start / end date of project:  
	 June 1, 2020 – July 30, 2020


Educational:
	WHAT OTHER EDUCATIONAL OPPORTUNITIES ARE AVAILABLE TO STUDENTS? 
(e.g., journal club, seminars, clinic, rounds)
	Students will have an opportunity to participate and present in our lab meetings. In addition, student is welcome to attend seminars held at Rutgers and other institutions in the greater NY area (i.e., Columbia University, NY Genome Center, etc).
	 

	WHERE DO YOU PLAN TO PRESENT OR PUBLISH THE FINDINGS WITH THE STUDENT? 
(e.g., national or state meetings, newsletter or journal, SHP poster day)


	We intend to develop and publish results of this project in peer-review journal, e.g., EBioMedicine, Bioinformatics, or BMC Bioinformatics. This work would also be presented at SHP Research Day.


	 


_______________________________________________________________
CHECK ALL APPROPRIATE BOXES BELOW AND PROVIDE REQUESTED INFORMATION.
This project is:   FORMCHECKBOX 
 clinical      FORMCHECKBOX 
 laboratory      FORMCHECKBOX 
 behavioral      FORMCHECKBOX 
 survey     FORMCHECKBOX 
 educational

                          FORMCHECKBOX 
 Other: please specify____computational/ bioinformatics__

 FORMCHECKBOX 
 This project involves the use of human subjects (including chart review, retrospective studies and questionnaires).

Pending  FORMCHECKBOX 
         Approved  FORMCHECKBOX 
     IRB Protocol Number _______________

IRB approval must be obtained by June 2020
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