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What Do We Do (1)

Building a Comprehensive Core Facility and Services
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Biotechnology Research Education

« 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

WWW.BCM.EDU/BRITE



http://www.bcm.edu/BRITE
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Genomics & Proteomics Technologies Support and Grants
& Applications - > Internal funding :
TeChnOI.Ogy Trammg » Dept of Education, Innovation and
expertise background Technology, BCM

’ » Huffington Foundation pilot grant

. . . .  Lester & Sue Smith Breast Center
Education & Training Pilot

« Sealy Center for Environmental Health
Establishing and Medicine, University of Texas Medical

programs Branch

' » NSF or NIH grant funding:
NSF or NIH funding « Applying

Dreaming...

Internal funding



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


Collaboration

BRITE Idea

BRITE History

Internal grant Fundraising

NIH grant

Teachers
Externship

2 days virtually

In 2 weeks
Mentors to
teachers
Classroom lessons

10 teachers

BCM-BRITE
Initiation, Dept
EIT

2 weeks

Summer training
Lesson plans

4 teachers

Huffington Fundraising:
Foundation Dept | Breast Center
EIT grant UTMB

3 weeks 3 weeks

Summer Training Summer Training

Lesson Plans

3 teachers

Literature
adaptation
Lesson Plans

3 teachers

NIH grant funding
Science Education
Partnership Award

3 weeks summer
Year-round
Literature adaptation
Lesson plans

12-16 teachers

Applying for and receiving the NIH grant




Background

Teachers are the most influential determinants of
a student's success in lifz. In STEM+M (Science
Technology Engineering, Mathematics and
Medicine). teachers foster students’ problem
solving and crtical-thinking skills, and ultimately
hawe the power to unlock students’ passions and
mentor the next generation of scientific leaders.
We cbserved that most science teachers’
scientific experiences were limited. Without
opportunities for sdvanced scientific training and
hands-on experience themsehes, it is incredibhy
challenging far these teachers to be =xpected to
provide reslworld scienfific experiences to
adeguately prepare students for futures in
STEM+M.

Objectives

We started the Teacher Externship this
summer, pairing feachers with scientists at
BCM and exposing them to cuiting-edge
research, coupled with collaboration to
bring the new knowledge to their students.

The main objectives were:

+Teachers explore cutting-edge research
happening in the TMC.
+Zcientist mentors work with teachers fo

design a curricular component that
integrates the knowledge or skills learned.

Participants

* Eight teachers paricipated in the BCM
Teacher Externship experience.

for Health Professions

* 5 Teachers from the Baylor College of
Medicine Biotech Academy at Rusk

* Seven scienfists served as mentors from
Baylor College of Medicine

Secundary Education and STEM(+M) Careers

Katherine Harris!, Beatriz Perez-Sweeneyl, Katie Holtman2, Shixia Huang?- ¥
'Department of Education, Innovation & Technology, *Office of Communications and Outreach, “Advanced Technology Cores

Baylor Collzge of Medicine

+ Planning - brainsioeming program components

= Recruting — inferesied lnachers af BLM affilate Housion E50
schools, soeenied meniors from BCM

= Malcing beachsrs with menion — Bassd on leaching
msrr=anl sl gcwninly’ experisa

= Summer sxiernshio program - Seachan working with
somnis] maniors, oeynobe speakens, panel dEoUSSONS
focusad on STEM=M ppekne programs

= Further development & implementation of projects in
Beackers’ dassionms
» Taactar visis i scientily’ labe scintisl visits o schook
* Inncvenive programs cumently under development will be
implemanied throughcut the 20212022 school year

= Pragram Ewnluaiion — Sursery inschers al ihe eofelsion of
U fermiiTie [ROgERM and again &l tha endl ol B schasl year

Teacher of teachars” lavel of comifort
integrafing hean'h mlenne -rn:lnfenf infi their classroom:
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Teacher percepfion of their abilly fo communizate
curment heslth sciance research fo their students:
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Summaries & Conclusions

* Teacher paricipantz gained comfort in °
incorporating knowledge and skills

* Teachers gained confidence in their ability
to communicate knowledge of current
health science research.

* 7 out of the & teachers plan to continue
collaborating with mentors to bring real- L4
world scientific experences to students.

* Development of research enrichment
class at Rusk Middle School this year.

* Leszon design on randomized controlled
trial for student intemship program.

Future Direction

Bictechnology Fiesearch Incubalor for Teachors (BCM-BRITE)

Acknowledgements L

Mentor sciertits and keynote speakers inchude Dr

Jufirey Yau, Dr. Ricardo Nula, Dr. Andeew Childress, Dr.
Shizia Husng, Or. JSmmy W D Anil Panigrahi, Or. Rabia
Pautler, Dr. Rayre Rouce, Dr, Aimee Sardner, and Or.
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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.
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Module 1: Workshops and Discussions

* Recruit 4 teachers and match with lab mentors + Cancer biology and genomics & proteomics
« Teacher Summer Pre-survey * Breast cancer & targeted therapy .
» Genomics and Next Generation Sequencing
Summer research experience: « Antibody-based Proteomics and Cancer
2 weeks working with scientists and STEM specialists * Mass Spectrometry Proteomics
* Flow Cytometry Technology and Applications
BCM-BRITE Research Topic: » Big Data and Multiomic Analysis
[ e.g., Breast Cancer & Targeted Therapy ] + Breast Cancer and Bone Metastasis
» Vaccine Development and Research
Thinking Like A Scientist,
f----> Literature Search . ..
! Module 2: Core Facility Hands-On Training
H I * Project design and experimental controls
: Research Question, Hypothesis « Cells and Cell Culture
) I + Next Generation Sequencing
] L Experimental Designs, * Flow Cytometry Technology
E Controls, & Variables « Breast Cancer Progrgssion
I Exploration + Reverse Phase Prqteln .Arrgy (RPPA)
: [ Laboratory Procedures » Data Analyses & Visualization
I » Public Data Mining
H [ Data Collection & ]
' Analyses Module 3: Literature and Lesson Plans
H » Reading Scientific Literature
e Data Interpretation « Thinking Like a Scientist
& Conclusions + STEMM Lesson Plans

» Guided Primary Scientific Literature comprehension

« Final Presentation
End of Summer:

* Teacher Summer Post-evaluation




« Recruit 4 teachers and match with lab mentors * Cancer biology and genomics & proteomics
» Breast cancer & targeted therapy

* Teacher Summer Pre-survey » Genomics and Next Generation Sequencing

Summer research experience: * Antibody-based Proteomics and Cancer
2 weeks working with scientists and STEM specialists * Mass Spectrometry Proteomics =~
* Flow Cytometry Technology and Applications
BCM-BRITE Research Topic: + Big Data and Multiomic Analysis
e.g., Breast Cancer & Targeted Therapy » Breast Cancer and Bone Metastasis

» Vaccine Development and Research

Thinking Like A Scientist,

- )
f Literature Search Module 2: Core Facility Hands-On Training
] I * Project design and experimental controls
1
! Research Question, Hypothesis * Cells and Cell Culture
' | * Next Generation Sequencing
: Experimental Designs, * Flow Cytometry TeChnOI_Ogy
H Controls, & Variables * Breast Cancer Progression
' * Reverse Phase Protein Array (RPPA)

! [ T . Data_ Analysesf & Visualization
1 * Public Data Mining
1
1 .
Data Collection & .
i [ e ] Module 3: Literature and Lesson Plans
1 . . i .
I » Reading Scientific Literature
- e e + Thinking Like a Scientist

& Conclusions + STEMM Lesson Plans
» Guided Primary Scientific Literature comprehension

« Final Presentation
End of Summer:

* Teacher Summer Post-evaluation




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

THE

MMORTAL LIFE
O F

HEMRIETTA
LACKES

REBELCCA SKLOUL

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

thousands of protein extracts ....Read More

Cells/Tissue
(1) Sample
preparation
Protein extraction 384 well plates
Antibody Validation
- 1 Kat2
C- | @ Validated Antibody
z § - One antibody/slide
(51 1”:
PEE pEp
we RPPA
(6) Data
reporting 1
P (5) Data normalization
(7) Data | % and quality control
analysis '

Antibody labelin

Ab neg control

SYPRO Ruby total protein

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

I' (2) Array
- set-up &
... P printing
Slides =
——
Aushon 2470 Arrayer

:! ! i j ] (3) Antibody

" Autostainer Link 48

(4) Scanning
! & image
analysis

GenePix 4400AL




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

Advanced Technology Core Hands-On Training

S Breast Cancer Research Question L

i )

[ Hypothesis: Protein Markers Facilitate Targeted Therapy ]
ER+ HER2+ TNBC ER: Estrogen receptor

[

HERZ2: Human epidermal growth factor receptor

TNBC: Triple negative Breast cancer

ER,PR,HER2 —negative
[E ‘ﬂ} [ 10% J PR: Progesterone Receptor

Experimental Design: 80 Breast Cancer Patient Samples ][

Cell & Cell Culture

)

[ Protein extraction & quantification ]——'[ Antibody Validation

)

!

[

Western blot

Method to detect ] ‘ Reverse Phase Protein Array for

IHC for HER2, ER, or PR

hundreds of target proteins H for limited target proteins

Data
Image analyses Collection
Data processing

HER2- +

i |

Data Analysis

27 R !

Interpretation & Conclusion

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

+ STEMM Lesson Plans
* Guided Primary Scientific Literature comprehension
» Final Presentation
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Example of a teacher draft lesson plan.

“l 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 patrticipant’s end of the year post-
evaluation comment



RESULTS
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ability to mentor
students who
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communicate the
variety of STEM
career paths
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authentic
scientific thinking
for students
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Highly Proficient I

ability to discuss
current STEM
research in a
grade-level
appropriate
manner

Expert N

Novice

Developing
Intermediate

Highly Proficient N ERERE

ability to convey
the relevance of
current STEM
research to
students'
everyday lives

Expert I

Novice
Developing

Intermediate I

Highly Proficient NN

ability to
communicate to
students the
skills required in
the STEM
waorkforce

Novice
Developing
Expert

Intemediate IR
Highly Proficient N

ability to integrate
authentic STEM
workforce
experiences into
the classroom

Novice
Developing
Intermediate
Expert

Highly Proficient NS

knowledge of the
day-to-day work
of a scientist

Expert I

Novice
Developing

Intermediate |

Highly Proficient IR

ability to describe
to students the

day-to-day work
of a scientist

Before
m After

100%

80%

60%

40%

20%

0%

Novice

Developing | NN

Intermediate

Highly Proficient | N

Interest in proteomics

Advanced
Novice

Advanced |

Developing

Intermediate [ N
Highly Proficient [

Interest in cancer

biology

Novice

Developing [N

Intermediate

Highly Proficient |

Knowledge of
proteomics

Novice

Advanced |
Developing |
Intermediate [ RN

Highly Proficient | N

Advanced

Knowledge of cancer

biology

m After

Before

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




Results & Conclusions

CAW AAW
| A Il High Expression
E ; 3 z Look at the heat map to the left. l ' ‘ . LOW EX ressio n
g' E‘ g g 1. qu many samples are being analyzed on AR p
3 & 3 ] this heat map? BCL2
i oo
1 1 1 | CDKN1A
I - 2. How many genes are being analyzed? CDKN1B
— 1 1 1 | CDKNZA
1 1 7 ERBB2
1 1 1 1 hat d bout th (E]SRTIAE
3. What do you notice about the range in . .
JH L - — - - colors? ¢ ¥eps  African American
- - | - IL6ST
——— KRT 19 Women_ (AAW) .
1 1 | - 4. Do you see any similarities between the MUC1 CaUC&SIan AmerICan
— 1 1 | samples? What are they? PGR
Ce-—— SERPINEL women (CAW)
—— 1 1 7 | ?ERPEI}\JA3
I - 5. Do you see any differences between the ST
samples? What are they? CL DN 7
DLC1
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)

CONCLUSIONS
Participating teachers

» |dentified concrete approaches to incorporate real-world
science into lesson plans
» 3 out of 7 teachers designed comprehensive lesson units

Example of a teacher draft lesson plan



Biotechnology Research Education

Genomics & Proteomics Technologies Support and Grants

&Applications _ » Internal funding :
TeChnOI.Ogy Trammg « Huffington Foundation pilot grant
expertise background

* Dept of Education, Innovation and
’ Technology, BCM

_ - . » Lester & Sue Smith Breast Center
Education & Training Pilot

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

Establishing
programs Branch

’ » NIH grant funding:
* NIH R25 Science Education Partnership
« NIH P20 BCM-TSU CURED Cancer

Collaboration Expanding program Research Education Program (CREP,
project PI)

Internal funding

WWW.BCM.EDU/BRITE



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

. Biotechnology Research Incubator
- Started with 3-4 teachers per summer for Teachers and Students (BRITE)
« 2-3 week program | 7t T — =
* NIH grant will fund 12-16 teachers per summer b

« 3 week program
« Lab research and technology training

» Lesson plans for teachers il!h Ve

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

HIGH SCHOOL
SYMPOSIUM
FOR 2024

=W

BRITE 2024 High BCM-TSU CURED
« 8 weeks summer program School Symposium Cancer Rescarch
. . . ucation Program
« 20 students from Texas Southern University (a public =3 (C-REP)
historically black university in Houston, Texas) =

* 1 week in Advanced Technology Cores

* End of the program symposium S
* Year-long community outreach program a '
* High School Student Program and Symposium BRITE 2024 Advanced
. . . eachers Training echnology Cores
» Scientific symposium Workshop

 Literature adaptation WWW.BCM.EDU/BRITE
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http://www.bcm.edu/BRITE
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Thank You!

Questions?
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