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Putting an Emphasis on 

Research in the Curriculum: 

Independent Research IV as the 

keystone for BMED students at 

the UTRGV



• Students will learn the basic principles of research with their 

faculty mentors on different research projects

• The foundation of these courses focuses on research which 

ensures that students will gain training in research methods 

and conduct research projects. Students will use the 

knowledge and skills throughout their university and future 

professional careers.

• Benefits: students engage in research while obtaining course 

credit toward their bachelor’s degree and their research will 

lead to significant contributions to the research literature and 

address critical issues in healthcare

Dr. Chun Xu

Independent Research 



3

Independent Research-IV:

Objectives (BMED3224)
I. Students will obtain an understand of the 

fundamental principles of biomedical research 

(e.g., biomarker discovery)

II. Students will be able to develop hypotheses, 

study design, carry out experiments and 

interpret data for a question related to research 

projects

III. Students will be able to access, read and gain 

insight from reading primary literature



Independent Research IV: 

Course Pre-Requisites 

• Admission to the BMED program and 

completion of Independent Research I-III



Students will be able to

• integrate knowledge of previous BMED courses 

with current translation research

• initiate translational research proposals and 

how to submit translational research grant 

• prepare review papers and/or research papers

• submit scientific paper and/or research grant by 

the end of semester



Independent Research 

IV: Grading/Evaluation

• Class Participation 10%

• Abstract or summary 10%

• Current findings (Tables) 30%

• Final review paper 20%

• Final presentation 30% 

• Bonus points: 5 points for 1st place and 3 points for 2nd

place (two students)



Summary and Suggestions

• Have students on the same research 

project from year 1 and continue to year 

2, 3 and 4 

• Must be intentional about development of 

writing skills

• Result in student/faculty publications and 

presentations



Biomarker Discovery

as an indicator of normal biological 

processes, etiology, pathogenic, diagnosis, 

prognosis or pharmacological responses to 

a therapeutic intervention 



Biomarker Uses and 

Applications
 Biomarkers include tools and 

technologies that can aid in 
understanding the

 Prediction

 Cause

 Diagnosis

 Progression

 Regression and

 Outcome of various diseases

Source: The Journal of  the American Society for Experimental NeuroTherapeutics

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC534923/ 



Academic Achievements together 

with my students - I



Academic Achievements 

together with my students -II

1. Actively involved in preparing research grant (e.g., 

NIH-R15, SC3)

2. Having publications in peer reviewed journals

3. Having credits from reviewing manuscripts for a 

number of peer reviewed journals



1. Research Grant
• Abstract/summary

• Search scientific publications

• Specific aims (hypothesis, objectives and aims)

• Research strategy (6 or 12 pages)…



A Mini Gran Proposal
 A title, affiliation, key words (5-6 words) 

 Abstract (1/2 page) (Week 4)

 Introduction (previous findings on the topics, 

objectives, hypothesis, specific aims, 2-4 pages), 

(Week 5-7)

 Approach (2-3 pages, workflow) (Week 8-10)

 Expect results (1/2-1 page) (Week 11)

 Strength/limitations and future direction (2/3-1 

pages), revision, revision, proofreading (week 12-13)

 Literature cited and submission steps (Week 13)



2. A Mini Review Paper:

Why we need to write a 

review paper
Because there has been an information

explosion in science over the last 20 years and

even scientists themselves don't have time to

read all the original articles to stay on top of

their fields. Many scientific journals now feature

short articles of “review papers” on new or

controversial areas of research, such as

Trends in Genetics.



Steps of Writing A Review 

Paper
 A title, affiliation, key words (5-6 words) 

 Abstract (1/2 page) (Week 4)

 Introduction (previous findings on the topics, lack of 

issue we need to address, 2-3 pages) (Week 5-6)

 Method (1/2-1 page, workflow) (Week 7)

 Current findings (2-3 pages) (Week 8-10)

 Conclusion, future directions (1/2-1 pages) 

revision, revision, proofreading (week 11-12)

 Literature cited and submission (Week 13)
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Publications

First five authors are our BMED undergraduate students



Abstract
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Workflow and Part of the Table
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Pharmacogenetics

Applications of Genomic Medicine
Pharmacogenetics: to study of genetic 

influences on an individual’s response to drugs

Different Ethnic groups
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Inter-Individual Differences in 
Drug Responses

Trend molecular medicine 2002,  7:201
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Why Pharmacogenetics?
 Adverse drug reactions (ADRs): one of the top 5 leading causes 

of death & illness; 2 million people suffer ADR; 4-30% of all 

hospital admission; >100,000 deaths (Lazarou et al.l1998, Sultana et al., 2013)

 ADRs: costs > 4 billion $US annually in the US (Steimer 2002)

 Genetic factors account for 20-95% (Ross et al., 2007)

At least 60% of ADRs are 

preventable – reported by WHO  

2008



• BioMed Central (BMC) Neuroscience 2017 Manuscript ID: 

BR – 2017: “Novel functional variants at the GWAS-

implicated loci might confer risk to major depressive 

disorder, bipolar affective disorder and schizophrenia” 

revised by a BMED student, Garza Arnulfo

• Preventive Medicine Reports, 2017 Manuscript ID: 

PMEDR-17-27: “Metabolic syndrome, self-reported 

health and behavioral factors in Americans 

aged 40 and over” revised by a BMED student

3. Reviewing Manuscripts
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Comments for the Manuscript



Benefits of publishing, grant writing 

and reviewing manuscripts as an 

undergraduate students

 To help improve writing and research skills

 To experience the scholarly publication process

 To connect with professors and researchers

 To display leadership and initiative

 To inform a future career path



In your CV, you will write…
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Two posters presented at the 

Engaged Scholar Symposium (4-19-2017)
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Study of Alzheimer’s Disease has been 

selected for an oral presentation at the 

UTRGV-School of Medicine Research 

Symposium (8-12-2017)
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A poster presentation at the UTRGV-

School of Medicine Research 

Symposium (8-12-2017)
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Study of Hypertension has been won the 

1st place for posters at the UTRGV-

School of Medicine Research 

Symposium (8-12-2017)



Thank you

Questions and 

comments
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