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Biotechnology Research Incubator for Teachers
BRITE History

Collaboration

BRITE Idea

Internal grant

Fundraising

NIH grant
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Teachers
Externship

2 days
In 2 weeks
Virtual

10 teachers

BCM-BRITE
Initiation,
Dept EIT

2 weeks

Summer training
Lesson plans

4 teachers

Huffington
Foundation Dept
EIT pilot grant

3 weeks
Summer Training
Lesson plans

3 teachers

BCM Breast
Center & UTMB*

3 weeks
Summer training
Lesson plans

3 teachers

NIH R25 SEPA

3 weeks
Literature adaptation
Lesson plans

12-16 teachers

Applying for and receiving the NIH grant




Program Design

Objectives METHODS
o Before Summer:
« STEMM Teachers Training , .
) ) * Recruit teachers and match with lab mentors
» Middle or High School Teachers

* Teacher Summer Pre-survey
Summer research experience:

2-3 weeks working with scientists and STEM specialists

Core Facilities
Resources in Advanced Technology [ BCM-BRITE Research Topic ]

e.g., Breast Cancer & Targeted Therapy
C O re S S— Thinking Like A Scientist,
f Literature Search
i I
M ET H O D Research Question, Hypothesis
« Hands-on summer biotechnology SE
. Experimental Designs,
research experience Somtrols, & Vatkables Technology
I Exploration
» 7 teachers

« 2-3 weeks summer training

L Laboratory Procedures |

Data Collection & |
* Mentored by scientists and STEM : st )
specialists Lol st

« Development of lesson plans

End of Summer:

* Teacher Summer Post-evaluation




Program Development

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

Advanced Te

chnology Core Hands-On Training

A,{ Breast Cancer Research Question L

[ Hypothesi

s: Protein Markers Facilitate Targeted Therapy ]

ER+ HER2+ TNBC ER: Estrogen receptor

HER2: Human epidermal growth factor receptor
TNBC: Triple negative Breast cancer

N ER,PR,HER2 —negative
i l [M { 10% }PR: Progesterone Receptor

Experimental Design: 80 Breast Cancer Patient Samples ][ Cell & Cell Culture ]
[

/ . . .
[ Protein extraction & quantification ]'—’[ Antibody Validation |

/ 1

Method to detect
IHC for HER2, ER, or PR

‘ Reverse Phase Protein Array for Western blot ’
hundreds of target proteins for limited target proteins

Scanning

Image analyses

Data processing

Data
Collection

[ Data Analysis ]

= I -

Interpretation & Conclusion

Breast Cancer Patient Sample analyses: representative hands-on training on advanced

technologies: experimental
using informatic tools

planning, sample preparation, data generation, and data analysis




RESULTS
Participating teachers were more confident about their knowledge and abilities related to
integrating authentic workforce STEM into their instruction after BRITE. -
]

[l High Expression
B Low Expression

Look at the heat map to the left.

1. How many samples are being analyzed on
this heat map?

Sample 2

2. How many genes are being analyzed?

3. What do you notice about the range in
colors?

iceep2  African American
IL6ST

ker1g  \Women (AAW)
MUC1  Caucasian American
PGR

SERPINE1 women (CAW)
HSPB1

4. Do you see any similarities between the

Figure 1. Percentage of teachers selecting each level of knowledge or skill pre- and post-participation in the program (N=7) samples? What are they?

SERPINA3
ALL PARTICIPANTS AGREED THAT: 5. Do You sea ary differancas hatusan th %'[%2"1 "
The insight gained during the program will benefit their =l DLC1
teaching practice
e e B T e e Figure 3. Example of a lesson crafted by a teacher incorporating insights gained from the summer program, tailored
: D P Tt cla o e oo for high school students. Left: Heatmap and questions for the students
- v They could suppor eers and coleagues in incorportng Right: Heat map illustrating difference in the expression of 20 beast cancer-associate genes between AAW and
e e O R e R ' CAW) breast cancer patients; African American Women (AAW) Caucasian American women (CAW)
.. . RESULTS CONCLUSIONS
Participating teachers Participating teachers
* Increased confidence in their knowledge and - Identified concrete approaches to incorporate real-world science into lesson
abilities plans

« Enhanced understanding of scientific research .

3 out of 7 teachers designed comprehensive lesson units

Supported by resources at the Advanced Technology Cores of Baylor College of Medicine

Funded by a Department of Education, Innovation & Technology of Baylor College of Medicine and the Huffington Foundation Faculty Pilot Grant
Supported by the Lester & Sue Smith Breast Center and UTMB



Biotechnology Research Education

1. Secondary School Teacher NIHR25

2. College Student Summer Research NIHP20
3. High School Student Symposium

4. High School Student Literature Adaptation
5. Junior Doctors Program — K-12 (New)

6. IMPACT Medical Scholar — Medical Students

Biotechnology Research Incubator
for Teachers and Students (BRITE)

IIL ‘Illu. TR =
SYMPOSIUM " .
R 2024 o

BRITE 2024 High BCM-TSU CURED
School Symposium Cancer Research
Education Program
(C-REP)
57?-3
o ——

BRITE 2024 Advanced
Teacher's Training Technology Cores
Workshop
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