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Alabama Alliance for
Students with Disabilities In
STEM (AASD-STEM)

 Funded by the National Science Foundation
(NSF) Research in Disabilities Education
(RDE) Division in 20009.

« AIm: To broaden the participation and
achievement of persons with disabilities In
science, technology, engineering and
mathematics (STEM) and associated
professional careers.



AASD-STEM Goals

Goal 1: Increase the Quality of Students with Disabilities
Completing Associate and Baccalaureate Degrees in Science,
Technology, Engineering, and Mathematics (STEM) Disciplines;

Goal 2: Increase the Number of Students with Disabilities
Completing Associate and Baccalaureate Degrees in STEM
Disciplines and entering STEM graduate degrees or STEM
workforce;

Goal 3: Increase the Number of Students with Disabilities
Completing Graduate Degrees in STEM Disciplines; and

Goal 4: Increase the number of high school students with
disabilities going to college.
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AASD-STEM Bridges

Bridge to the Baccalaureate: Freshmen and
Sophomores

Bridge to the Post-Baccalaureate: Juniors and
Seniors

Graduate Bridge: Students pursuing Master’s and
Doctoral degrees



Evidence-Based Practices:
Academic & Social Integration for
Bridge Participants

Mentoring/Tutoring

Monthly Group Meetings
Weekly Cluster Meetings
Annual Conference

Summer Research Internships

Financial Support



Findings

Students have shown significant
Improvements in the following areas:

« Explaining their academic and social strengths
and weaknesses

* Discussing challenges with other AASD-STEM
students

» Establishing meaningful connections with
faculty

« Establishing supportive peer relationships

« Knowledge and interest in STEM research and
employment opportunities

 Academic self-efficacy and intention to persist
In STEM



Outcomes

Over 220 student participants to date

138 research presentations given by 81
students

121 completed Bachelor’s degrees
68 summer research internships
49 academic awards/honors

17 completed graduate degrees
(2 PhD; 15 MS)

4 student publications
1 patent



Impacts: Advocacy

* Increased self-advocacy knowledge
and self-advocacy behavior
frequency among participants

 More students using Campus
Disability Services

A meaningful community and
support system for both academic
and social Issues



AUM Center for Disability Services

« AUM CDS serves approximately 200
students
» Disability categories served (Iin
ranking order):
— ADHD
— Psychological
— Medical/Health
— Learning Disabilities
— Mobility, hearing and vision impairments



Disability Support Services

* A variety of services are offered, but
are not limited to:

— Note taking
— Test proctoring arrangements

— Assistive technology equipment, lab and
training services

— Interpreter & captioning services
— Lab and library assistance
— Housing accommodations



Disability Support Services

— Service and emotional support animals
— Adaptive sports equipment

— Alternate formats

— Captioning videos

— Tactile models

— Documentation review for college

entrance exams e.g. ACT Residual, MAT,
GRE, PRAXIS

— Meal Plan Exemptions



AUM AASD-STEM

Recruitment methods

Monthly STEM meetings
Summer research internships
Management and data collection
Student organization created

AUM Undergraduate Research
Symposium
Collaboration with ASU



AUM & ASU Collaboration




Initial Studies in Protein Stability and Protein-

Protein Interactions

Shelby Nunnelee1,2,3, Chris Palmer 2,3, and Dr Robert Villafane 2,4,
1 STEM Scholar (A UM): 2 AUM: 3 Program in Microbiology, Alabama State Unnersity; 4 PL

INTRODUCTION

Baceerial viruses (phages) such as Saimoneia phage P22 (Fig 1) have long been used to model
Important cellular processes or Ineractlons in part because standard mokecular blology and
bochemical echniques can also be usad In this simple sysem. The last sep In the assembly of
Phage F22 Is our model sysem for proe In-prosein Inseracton (see Fig 2 PPI). The addition of the
tallsplke prodein {TSFP) to the talk BSs virus panicle Is our PP model {Figs 2 & 3) . The formation of
multsubunit prosins and signal paghways are [ust two exampes of the essentlal nature of PPIs.
Lie could not exist without PPis.  Similarty, how does a wrimeric proein, ke the P22 TSR keap
hsalf trimerkc sa that |8 ¢an Ingeract wish another pros in surface. Our ssudies and results penain
1o this latter que ston.

The P22 TSP consisss of two domains. The first domain |s the M-erminal domaln, the first 110
amino ackds (1108a) of the proseln, and k takes the shape of & dome (Fig 4) . This domain Is
criglcal for our PPI by Inseracting with she viral pamicle siucture (Flig 7). The sacond domaln
conslsts of the rest of the prowein, agiii-666 Since the 3D stnecture of the P22 TSP ks known, It
Is possible 0 do some “swructure gazing™. By using a mokecular visualzation program calied
Rasmol, It was possibie o show that the first 23 amine ackds In each of the three chalns of the M-
©erminal domaln was locallzed o the middie center of the dome. Since fhese structures begin ag
the dome top (aminag sckd 23] and go fght through 0 the bottom of the dome, we have ermed
these as “stems”. All amino aclds In the sem, except 8aZl, are located In the dome Inwerion

Twan o the thres TSP dhaies chenan, rad chain F and green chain E;
Yeldray ks sremF going o chaln E

RESULTS AND DISCUSSION

Further analysls of the P22 TSP stems have Indicased that as thess ssems go down through the middle of the
dome that they branch cut and e actually locased In the adjacent polypepilde chaln. This dasum can be ssen
In Fig 5 whene the yellow ssem from one chaln |s locased In the adjacent chaln The aai-13 are locallzed In the
adjacent “wall™ of the adiacent polypeptide chaln We suggest that these “crosslinks™ bemveen adlacent
chalns am the source of Ingracilons that stablize the domaln structure. These crossiinks are oxpsced w0
Imvotve hpdrophoblc amine aclds. Flg & shows one ssem structure 8nd Indicases that four out of s of the
amine ackds which should Ineeract with the adjacent chain {a&811) contaln hydrophoble amine aclds (A8,
V&, V2, ¥10. All of these hydrophobic aming aclkds ineract wih other hydrophioble amine aclds of the dome

| wall s form ghese fydrophobic Ine ractions. We have sransferred AS and V2 10 & plasmid containing the P22

tall gens. Our cument efforts are aimed ai obiaining other muzatdons In the tall gene and desermining the
stabillty of these musant proseins through calorimetry and other blochemical ssudies.

We thank the MSF STEM Program at Auburm University at Montgomery {AUM) and Tamara Massey for SUppoTt
(SN} and the oher members of the Villafane kb for thelr suggessions and heip: Sam Johnson, Jeremie
Wililams and Aretha Willlams of the Program in Microblology &t the Alabama Stase Universisy.
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AASD-STEM Photos




Expanding the
AASD-STEM Model



South East Alliance for Persons with
Disabilities in STEM (SEAPD-STEM)

« Selected In 2016 by the National Science
Foundation (NSF) as one of 37 alliances to
receive funding for a pilot project under
the NSF INCLUDES program

« 21 Institutions in Alabama, Arkansas,
Georgia, Louisiana, Mississippi, Tennessee,
and Washington, D.C.



South East Alliance for Persons with
Disabilities in STEM (SEAPD-STEM)
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South East Alliance

for Persons with

Disabilities in STEM (SEAPD-STEM)
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South East Alliance for Persons with
Disabilities in STEM (SEAPD-STEM)

Goals are to ensure the success of
persons with disabilities in STEM at all
levels:

 Undergraduate students
» Graduate students

* Postdocs

* Junior faculty



South East Alliance for Persons with
Disabilities in STEM (SEAPD-STEM)

« AASD-STEM Bridge activities are currently
taking place at 8 pilot sites, including
University of Tennessee Knoxville

* First SEAPD-STEM INCLUDES Annual

Conference was held in August 2016 at
Auburn University



SEAPD-STEM Photos




Thank you!

Questions/Discussion?



