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What Do We Do (1)
Building a Comprehensive Core Facility and Services

Summary:
 High-throughput antibody-based proteomics platform 
 Quantifying hundreds/thousands of samples 

simultaneously
 Analyzing ~300 validated antibodies
 Core services to researchers around the world

Grant Supports:
 NIH S10 Instrument Award (S10OD028648). 

 Cancer Prevention & Research Institute of Texas (CPRIT RP210227)

 NCI Cancer Center Support Grant (P30CA125123)

Coarfa et. al. Reverse-Phase Protein Array: 
Technology, Application, Data Processing, and 
Integration. J Biomol Tech. 2021 Apr;32(1):15-29. 
PMID: 34025221; PMCID: PMC7861052.
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• Secondary School Teacher Training Program
NIH R25 Biotechnology Research Incubator for Teachers (BRITE)

• College Student Summer Research Program 
NIH P20 BCM-TSU CURED CREP Program

• High School Student Program and Symposium

Biotechnology Research Education

WWW.BCM.EDU/BRITE

http://www.bcm.edu/BRITE


NSF or NIH funding

Dreaming…

Education & Training Pilot

Internal funding Establishing 
programs

Genomics & Proteomics Technologies 
& Applications

Technology 
expertise

Training 
background

Support and Grants
 Internal funding : 

• Dept of Education, Innovation and 
Technology, BCM

• Huffington Foundation pilot grant

• Lester & Sue Smith Breast Center

• Sealy Center for Environmental Health 
and Medicine, University of Texas Medical 
Branch

 NSF or NIH grant funding:    
• A distant dream

Biotechnology Research Education

• Lester & Sue Smith Breast Center

• Sealy Center for Environmental Health 
and Medicine, University of Texas Medical 
Branch

 NSF or NIH grant funding:    
• Applying

Presenter Notes
Presentation Notes
Besides Advanced Technology trainings at job, for students and faculty alike…



CARET ModelBRITE History

Teachers 
Externship

BCM-BRITE 
Initiation, Dept 
EIT

Huffington 
Foundation Dept 
EIT grant

Fundraising:
Breast Center 
UTMB

NIH grant funding
Science Education 
Partnership Award

2 days virtually
In 2 weeks
Mentors to 
teachers
Classroom lessons

10 teachers

2 weeks 
Summer training
Lesson plans

4 teachers

3 weeks 
Summer Training
Lesson Plans

3 teachers

3 weeks 
Summer Training
Literature 
adaptation
Lesson Plans

3 teachers

3 weeks summer
Year-round
Literature adaptation
Lesson plans

12-16 teachers

Applying for and receiving the NIH grant 

2029



Teacher participants 

• Gained comfort in 
incorporating knowledge and 
skills  

• Gained confidence in their 
ability to communicate 
knowledge of current health 
science research.

• 7 out of the 8 teachers plan to 
continue collaborating with 
mentors to bring real-world 
scientific experiences to 
students.

• Development of research 
enrichment class – for 
COVID Vaccine.

ABRF 2022, Palm Springs, CA
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METHODS
Module 1: Workshops and Discussions
• Cancer biology and genomics & proteomics
• Breast cancer & targeted therapy
• Genomics and Next Generation Sequencing
• Antibody-based Proteomics and Cancer
• Mass Spectrometry Proteomics
• Flow Cytometry Technology and Applications
• Big Data and Multiomic Analysis 
• Breast Cancer and Bone Metastasis
• Vaccine Development and Research

Module 2: Core Facility Hands-On Training
• Project design and experimental controls
• Cells and Cell Culture  
• Next Generation Sequencing
• Flow Cytometry Technology
• Breast Cancer Progression
• Reverse Phase Protein Array (RPPA) 
• Data Analyses & Visualization 
• Public Data Mining 

Module 3: Literature and Lesson Plans
• Reading Scientific Literature 
• Thinking Like a Scientist
• STEMM Lesson Plans 
• Guided Primary Scientific Literature comprehension
• Final Presentation
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Example: General Technology

Session 7  Cell & Cell Culture 
Introduction
…Primary cell culture: The cells of interest are isolated from living tissue, 
and then they can subsequently be maintained under carefully controlled 
conditions. …Read More

1. Cell Structure 3. Reading

2. Cell Culture Basics

Blackboard Session Example: Cells & Cell Culture 

https://bcm.blackboard.com/webapps/blackboard/content/listContentEditable.jsp?content_id=_402981_1&course_id=_3754_1&content_id=_405042_1#contextMenu


Example: Advanced Technology in Cancer Research

Session 10.  Reverse Phase Protein Array (RPPA) Technology
Introduction: RPPA is a high-throughput antibody-based targeted proteomics technology that can quantify hundreds of proteins in 
thousands of protein extracts  ….Read More



Module 1: Workshops and Discussions
• Cancer biology and genomics & proteomics
• Breast cancer & targeted therapy
• Genomics and Next Generation Sequencing
• Antibody-based Proteomics and Cancer
• Mass Spectrometry Proteomics
• Flow Cytometry Technology and Applications
• Big Data and Multiomic Analysis 
• Breast Cancer and Bone Metastasis
• Vaccine Development and Research

Module 2: Core Facility Hands-On Training
• Project design and experimental controls
• Cell Culture and protein extraction 
• Next Generation Sequencing
• Flow Cytometry Technology
• Breast Cancer Progression
• Reverse Phase Protein Array (RPPA) 
• Data Analyses & Visualization 
• Public Data Mining 

Module 3: Literature and Lesson Plans
• Reading Scientific Literature 
• Thinking Like a Scientist
• STEMM Lesson Plans 
• Guided Primary Scientific Literature comprehension
• Final Presentation

Program Development
Advanced Technology Core Hands-On Training

Breast Cancer Patient Sample analyses: representative hands-on training on advanced
technologies: experimental planning, sample preparation, data generation, and data analysis 
using informatic tools



Example of a teacher draft lesson plan.

“I was able to incorporate what I learned from 
BCM-BRITE into my lesson plan. It started with 
working with my colleagues to decide on the 
new labs, order the right material, design and 
plan the material, hand-out, and pacing, 
demonstrate the activities, and supervise the 
activities and collect student data, and 
reteach.”

– one participant’s end of the year post-
evaluation comment



RESULTS
Pre- and post-survey for level of 
knowledge or skill in STEMM 
education

Pre- and post- survey for level of interest and knowledge in 
advanced technologies and cancer

RESULTS
Participating teachers
• Increased confidence in their knowledge 

and abilities
• Enhanced understanding of scientific 

research



CONCLUSIONS
Participating teachers 
• Identified concrete approaches to incorporate real-world 

science into lesson plans 
• 3 out of 7 teachers designed comprehensive lesson units

Figure 3. Example of a lesson crafted by a teacher incorporating insights gained from the summer program, tailored 
for high school students.  Left: Heatmap and questions for the students
Right: Heat map illustrating difference in the expression of 20 beast cancer-associate genes between AAW and 
CAW) breast cancer patients; African American Women (AAW) Caucasian American women (CAW) 

African American 
Women (AAW) 
Caucasian American 
women (CAW) 

Results & Conclusions

Example of a teacher draft lesson plan



NIH funding

Collaboration Expanding program

Education & Training Pilot

Internal funding Establishing 
programs

Genomics & Proteomics Technologies 
& Applications

Technology 
expertise

Training 
background

Support and Grants
 Internal funding : 

• Huffington Foundation pilot grant

• Dept of Education, Innovation and 
Technology, BCM

• Lester & Sue Smith Breast Center

• Sealy Center for Environmental Health 
and Medicine, University of Texas Medical 
Branch

 NIH grant funding:    
• NIH R25 Science Education Partnership 

Award (SEPA, PI). 

• NIH P20 BCM-TSU CURED Cancer 
Research Education Program (CREP, 
project PI)

WWW.BCM.EDU/BRITE

Biotechnology Research Education

Presenter Notes
Presentation Notes
Besides Advanced Technology trainings at job, for students and faculty alike…

http://www.bcm.edu/BRITE


Biotechnology Research Education
• Secondary School Teacher Training Program: BRITE

• Started with 3-4 teachers per summer
• 2-3 week program
• NIH grant will fund 12-16 teachers per summer
• 3 week program
• Lab research and technology training
• Lesson plans for teachers

Biotechnology Research Incubator 
for Teachers and Students (BRITE)

WWW.BCM.EDU/BRITE

• College Student Summer Research Program: NIH P20 BCM-
TSU CURED Cancer Research Education Program

• 8 weeks summer program 
• 20 students from Texas Southern University (a public 

historically black university in Houston, Texas)
• 1 week in Advanced Technology Cores
• End of the program symposium
• Year-long community outreach program

• High School Student Program and Symposium
• Scientific symposium
• Literature adaptation

Presenter Notes
Presentation Notes
Besides Advanced Technology trainings at job, for students and faculty alike…

http://www.bcm.edu/BRITE
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Thank You!
Questions?
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