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Biotechnology 
Professional 
Development 
Series
The Biotechnology Symposium kicks 
off the 2014 Biotechnology Professional 
Development Series, a series of 
workshops designed to excite and 
inspire teachers to bring biotechnology 
into their classrooms and connect them 
to world-class scientists from Baxter 
International Inc. and Northwestern 
University.

The Biotechnology Professional 
Development series is a partnership  
between the Office of STEM Education 
Partnerships (OSEP) at Northwestern 
University, Baxter International Inc., 
and the Biotechnology Center of 
Excellence (BCoE) at Lindblom 
Math and Science Academy. In this 
partnership, we work to improve STEM 
education in Chicago area schools, 
focusing on the field of biotechnology.

Teachers who complete professional 
development workshops receive 
access to Baxter Boxes: materials and 
equipment kits for implementing 
hands-on labs in their classrooms. 
These opportunities are provided 
through the generous support of Baxter 
International Inc.

Biotechnology Symposium
May 12th

Survey of Biotechnology, 
High School
June 23-27

Survey of Biotechnology, 
Middle School
June 18-20

NUBIO
July 14-18

Outbreak! Saving the World  
One Egg at a Time
August 11-13

Research Experience for 
Teachers
Summer 2014

For more information visit 
bcoe.net



Science @ Work
Baxter’s SCIENCE@WORK education initiative is a multi- year program that 
provides enhanced science education opportunities for Chicago Public Schools’ 
students and teachers while also helping develop a greater understanding of 
biotechnology. Since the program’s inception in 2008, Science@Work has reached 
more than 60,000 students and 720 teachers in 45 percent of 145 CPS District 
schools. Baxter has hosted 85 biotechnology events for teachers and students 
including lab tours, lectures, career days and problem-based learning projects.

Office of STEM Education 
Partnerships (OSEP)
The Office of STEM Education Partnerships connects K-12 teachers and students 
to the world-class science, technology, engineering, and math (STEM) resources of 
Northwestern University and beyond. Formed as a unique partnership between the 
School of Education and Social Policy and the Office for Research, OSEP’s work 
in STEM education takes a bench to classroom approach bringing cutting-edge 
research from the university to the K-12 learning community. OSEP programs 
include professional development for teachers, curriculum materials and learning 
technologies, and hands-on, inquiry-based STEM learning initiatives for students. 
OSEP currently serves over 200 schools, 600 teachers, and approximately 48,000 
students.

Lindblom Math and Science 
Academy
Lindblom Math and Science Academy is one of nine selective enrollment high 
schools in the Chicago Public Schools system, District 299. Lindblom is located in 
West Englewood on Chicago’s South Side and draws the best students from all areas 
of the city. Their student body is approximately 97% minority and approximately 80% 
low-income. Lindblom offers a demanding college preparatory curriculum where all 
core courses are honors and Advanced Placement. Through a dynamic curriculum, 
incorporating unique math and science opportunities, their mission is to empower 
students to become independent thinkers in a collaborative learning environment. 
They nurture each student’s contribution to local and global communities by 
promoting personal responsibility, service, and intellectual and social growth.



7:30 – 8:30 Registration and Continental 
Breakfast

Allen Center Lobby

8:30 – 8:45 Welcome
Kemi Jona
Research Professor and Director
OSEP, Northwetsern University

McCormick 
Auditorium

8:50 – 10:00 Scientific Sessions

Session A: Nuclear Magnetic Resonance 
in Industry: Making Changes and Making a 
Difference
Christina Szabo, PhD
Senior Research Scientist
Baxter International, Inc.

McCormick 
Auditorium

Session B: Expanding the limits of Biology 
In and Out of the Cell
Jessica Perez 
PhD Candidate 
Northwestern University
Jennifer Schoborg
PhD Candidate
Northwestern University

140 Brownfield 
Classroom

10:00 – 10:15 Morning Break
Coffee & Snacks

Allen Center Lobby

10:15 – 11:15 Keynote: 3D Printing Bioarticifial 
Tissues and Organs: Integrating a Tissue 
Engineering and Additive Manufacturing 
(TEAM) Approach in Research and Education
Ramille N. Shah, PhD
Assistant Professor
Materials Science and Engineering & 
Surgery (Transplant Division)
Northwestern University

McCormick 
Auditorium

Agenda



11:30 – 12:45 Laboratory & 3D Visualization Studio 
Tours

Silverman Hall & 
Cook Hall

12:45 – 1:30 Lunch Atrium Dining Room

1:30 – 2:45 Hands-on Sessions

Session A: Bioengineering and Modeling 
Protein Folding
Hortense Brice
Director
Biotechnology Center of Excellence, 
Lindblom Math and Science Academy

McCormick 
Auditorium

Session B: Bioengineering and 
Oncofertility in the Classroom
Kristen Perkins
Northwestern University/Evanston 
Township High School Partnerships 
Coordinator OSEP
Northwestern University

140 Brownfield 
Classroom

2:45 – 3:00 Afternoon Break
Beverages and Snacks

Allen Center Lobby

3:00 –4:00 “Bringing Biotech to Your Classroom: 
A Practical Guide”
Mark Prosise
Science Department Chair 
Lakes Community High School
Amy Elliott 
Science Teacher
Lakes Community High School

McCormick 
Auditorium

4:00-4:15 Closing Remarks
Alan Mather
Principal
Lindbloom Math and Science Academy

McCormick 
Auditorium



BCoE 
Advisory 
Board

Elizabeth Copper
Lindblom Math & Science Academy

Mark Casey
Dunbar Vocational Career Academy High School

Theresa Dzoga-Borg
Sarah E. Goode STEM Academy

Nina Hike-Teague
Curie Metro High School

Elizabeth Martinez
Illinois Math & Science Academy

Tom Martinez
Glenbard East High School

Melanie Mudarth
Evanston Elementary and Middle School

Mark Prosise
Lakes Community High School

Rebecca Swiontek
Naperville Central High School

Aviva Theen
Morgan Park High School



Dr. Christina Szabo is a Senior Research Scientist in 
the Technology Resources Department of Medical 
Products R&D at Baxter International, Inc. Dr. 
Szabo’s research interests started in the area of marine 
natural products while studying at the University 
of Hawai’i, where she relied heavily on Nuclear 
Magnetic Resonance for the structure elucidation of 
bioactive components in marine organisms.  During 
her graduate studies at University of Illinois at 
Urbana-Champaign, she probed relationships between 
local protein conformations and NMR properties 
using quantum chemistry.  This then led to further 
computational studies in the area of rational drug 
design and quantitative structure activity relationships. 
Her work experience has broadened to quantitative 
NMR method validations as well as NMR structures 
of peptides, proteins, polysaccharides and small 
organic molecules.  Currently she is managing the 
NMR lab and is completing a 4-month sabbatical in 
Global Regulatory Affairs at Baxter.

Two case studies will be described to 
show how scientists at Baxter had a 
positive impact on new and existing 
therapies. Heparin, a biologically 
derived drug, was recalled in 2008 due 
to contamination. The measures taken 
to determine the source and identity of 

the contaminant as well as getting this 
critical drug back on the  market are 
given from an analytical chemistry point 
of view. Scientific results of this work 
were also used to make changes to the 
United States Pharmacopoeia to help 
ensure safe products going forward. A 
biodegradable polymer was reacted with 
a linker that was subsequently attached 
to a therapeutic protein to extend its 
half-life. Experiments led to changes in 
the manufacturing process for this new 
drug in development. As a result, an 
unnecessary reagent could be omitted 
from the process and unwanted side-
products could be avoided.

Scientific Session A

Nuclear Magnetic 
Resonance in Industry: 
Making Changes and 
Making a Difference

Christina
Szabo, PhD
Senior Research Scientist
Baxter International, Inc.



Synthetic biology is an emerging 
field building on the advances in 
molecular, cell, and systems biology 
with the goal of predictably engineering 
biological systems with new functions, 
such as producing therapeutic drugs 
and biofuels. In the Jewett lab at 
Northwestern, we harness the amazing 
biosynthetic potential of biological 
systems to manufacture novel chemicals 
and materials both quickly and on 
demand. One thrust of our lab is 
to expand the chemistry of life by 
expressing proteins containing novel 
amino acids. Another thrust is to make 

proteins that have been impractical to 
synthesize in living cells. Our approach 
removes the cell wall, but leaves all of the 
cellular machinery intact, so we can still 
make proteins in a test tube.

In this session we will give background 
on synthetic biology, highlight exciting 
discoveries in the field, and share current 
developments in our research. At the 
end of our talk, we will offer resources 
that will help you share this information 
with your classroom and have an open 
discussion about how to integrate 
synthetic biology into your lesson plans.

Scientific Session B

Expanding the Limits of 
Biology In and Out of the 
Cell



Jessica G. Perez is a third year PhD candidate in the 
Department of Chemical and Biological Engineering 
at Northwestern University in the lab of Dr. Michael 
Jewett. She received her Bachelor of Science degree 
from the Massachusetts Institute of Technology in 
Biological Engineering, while publishing research on 
the Hippo signaling pathway’s role in tumorigenesis.  
Her PhD thesis is focused on genetically encoding 
non-standard amino acids with diverse physical, 
chemical and biological properties in Escherichia 
coli.  This work has the potential to transform how 
we synthesize materials, investigate protein structure 
and understand the limits of biology. While at 
Northwestern, Jessica Perez received the NSF graduate 
research fellowship and the NIH IMSD graduate 
fellowship. She is actively engaged in outreach projects 
and is currently the coordinator of MORE’s Graduate 
Student Lecture Series. After completing her PhD, 
she hopes to become an academic professor to 
combine her research and teaching goals.

Jennifer A. Schoborg is a third year PhD candidate 
in the Jewett lab at Northwestern University and a 
National Science Foundation Graduate Research 
Fellow. She received her bachelor’s degree from Iowa 
State University in Chemical Engineering. While 
there, she took part in two biotechnology-related 
research projects: predicting future glucose levels for 
diabetes patients and developing novel vaccine delivery 
systems. Jennifer is now combining her chemical 
engineering knowledge with synthetic biology to speed 
up the pharmaceutical discovery process by designing 
a new platform for rapidly producing proteins. During 
her time at Northwestern, she has also taken an avid 
interest in science communication, participating in 
Ready, Set, Go, a science communication workshop 
series for graduate students, and helping with the 
Graduate Student Speaker Series, which brings 
graduate students to talk with high school teachers 
about their research. In the future, she would like to 
continue sharing her love of science as a professor.

Jessica
Perez
PhD Candidate
Northwestern University

Jennifer
Schoborg
PhD Candidate
Northwestern University



Ramille N. Shah, PhD
The Shah TEAM lab is a leader in the new and developing 
field of “3D-Printable Materials Development and 
Characterization”. The group develops novel processes for 
engineering new 3D-inks that greatly expand the variety 
and functionality of materials that are compatible with the 
additive manufacturing technique of direct ink writing. 
An additional focus of the group is defining “printability”, 
or the characteristics that enable a material ink to be 
successfully 3D-printed into a bulk structure. The Shah 
group also performs characterization, functional testing, 
and optimization of resulting 3D-printed structures for 
both biological and non-biological applications (i.e. for 
tissue engineering and energy applications).

Keynote Speaker

Assistant Professor

Department of Materials Science 
& Engineering

Department of Surgery, Trans-
plant Division

Institute for BioNanotechnology 
in Medicine

Northwestern University



Over the past few decades, tissue 
engineers have worked to develop new 
tissue scaffolds for regeneration, yet 
have been restricted to producing simple 
tissues (i.e. thin, millimeter scale, or 
avascular) due to insufficient materials 
and fabrication strategies necessary to 
create thicker, viable tissue constructs. 
Conventional fabrication methods have 
poor 3D control of scaffold architecture 
and material composition. Therefore, new 
fabrication methods must be actively 
explored to address these limitations 
and to advance to more complex tissue 
and organ engineering. One such 
fabrication method that has received 

a significant rise in attention in very 
recent years is additive manufacturing 
(AM) or 3D printing, which builds 3D 
objects through layer-by-layer material 
deposition. This talk will describe efforts 
in my lab developing new 3D printable 
biomaterial inks, as well as using cells 
and other biological elements as building 
blocks to print complex tissues and organ 
structures. I will also describe efforts to 
engage student interest in science and 
engineering research through exposure of 
TEAM concepts and hands-on activities 
in undergraduate class curriculum and 
K-12 enrichment courses.

3D Printing Bioarticifial
Tissues and Organs: Integrating a 
Tissue Engineering and Additive 
Manufacturing (TEAM) Approach in 
Research and Education



This session will focus on how to 
translate the complex activity of protein 
folding into the science classroom. 
Teachers will review the four basic 

levels of protein structure, connect 
protein folding to the principle of 
form fits function and participate in a 
hands-on activity in which a protein 
is folded. During the session, the 
protein connection to biotechnology 
will be made. Teachers will also explore 
strategies for guiding student exploration 
of protein folding. A list of resources that 
can be used for lesson development will 
be provided.

Hortense Brice has completed more 
than 40 years of teaching biology 
in the Chicago Public Schools. She 
is well known for creating the first 
biotechnology course in the CPS system. 
Ms. Brice received a Bachelor’s of 
Science from Illinois State University, 

a Master’s degree in Curriculum 
and Instruction from the University 
of Illinois at Chicago and 36 hours 
in Science Education at the Illinois 
Institute of Technology. Following 
her initial training at the University 
of Illinois, she completed molecular 
biology workshops at the University 
of Chicago, Purdue University, and at 
national science teachers’ conferences, 
as well as graduate level coursework 
and intensive workshops in science 
and education at universities and 
national conferences. Her most recent 
immersion in biotechnology training 
was a five-day program sponsored by 
the Biotechnology Institute, which was 
held in conjunction with the annual 
BIO International convention. She is 
currently in her fourth year leading the 
professional development program for 
the Biotechnology Center of Excellence 
at Lindblom Math and Science 
Academy.

Hand-on Session A

Bioengineering and 
Modeling
Protein Folding

Hortense Brice
Director, Biotechnology Center of Excellence
Lindblom Math & Science Academy



Kristen Perkins holds a B.S. from Purdue 
University in Biology Education. She has taught 
biology and environmental science in San 
Antonio Public and Chicago Public Schools, 
where she was department chair at Roberto 
Clemente Community High School. In 2008, 
Kristen joined Northwestern University’s School 
of Education and Social Polocy as a teacher-
in-residence. Since then, she has worked on a 
variety of projects in science literacy, curriculum 
development, instructional coaching, and teacher 
professional development. She has published and 
presented work at the National Association for 
Research in Science Teaching (NARST), the 
International Conference of Learning Sciences 
(ICLS), the American Educational Research 
Association (AERA), and the National Science 
Teacher’s Association (NSTA). Her current role 
is Partnership Coordinator in the Northwestern 
University Office at Evanston Township High 
School.

Northwestern University Biology 
Investigations in Oncofertility (NUBIO) 
consists of curriculum modules that 
were developed to translate the cutting-
edge research from the oncofertility lab 
bench into high school classrooms. In 
this sessions, teachers will experience 
one of these labs, Just Bead It!, that 
simulates the encapsulation of ovarian 

follicles into the biomaterial, sodium 
alginate beads. In this lab module, 
students are designing experiments to 
test some of the same research questions 
that scientists are working with at the 
lab bench. E.g. Which concentration 
of alignate best mimics the ovary? 
What is the most effective method 
of encapsulation? How is diffusion 
important and can it be accomplished 
with alginate, follicle, and nurse cells? 
Teachers will also learn about web 
resources available to support NUBIO 
as well as content connections to 
implement Just Bead It! into a variety of 
courses and concepts.

Hand-on Session B

Bioengineering and
Oncofertility in the 
Classroom

Kristen 
Perkins
Northwestern University/Evanston 
Township High School Partnership 
Coordinator, Office of STEM Education 
Partnerships



Amy began her teaching career 4 years 
ago at Lakes Community High School, 
where she still resides.  She has taught 
anatomy and physiology, biology and 
AP biology and has been a part of 
renovating each of those programs.  
Starting at Lakes during the same year 
that the junior biology curriculum 
was implemented, she became closely 
involved in the NUBIO program.  
After her first year of teaching, 
she participated in Northwestern’s 
Oncofertility Summer Fellowship, 
where she worked on building 
curriculum for NUBIO.

Hear about the journey of teachers from a public high school as they adopted a bio-
tech program fully integrated into general biology classes.  Learn helpful suggestions 
from teachers who experienced this change in their teaching first-hand.  Now four 
years later, see how the Biotechnology Center of Excellence has helped us to build 
the professional capacity of faculty.

Mark first began his teaching career 
as a middle school science teacher 
before coming to Lakes Community 
High School.  He has instructed 
Biology at varying levels and had 
the fortunate opportunity of being 
an Oncofertility Summer Research 
Teacher Fellow in the Woodruff Lab 
and an original member of the NUBIO 
curriculum team.  While instructing 
Bio-Tech Biology he has also been 
the Department Chair and beginning 
the 14-15 school year, he will be the 
Science Department Supervisor of 
Vernon Hills High School.

Closing Seminar

Bringing Biotech to Your 
Classroom: A Practical Guide

Mark 
Prosise
Science Department 
Chair
Lakes Community High 
School

Amy 
Elliott
Science Teacher
Lakes Community High 
School



CAMI
Center for Advanced Molecular 
Imaging

The Center for Advanced Molecular 
Imaging is an imaging facility of 
unprecedented scope. It provides 
researchers with access to all known 
imaging modalities as well as new 
imaging technologies developed within 
the center. The facility is focused on 
providing multi-modal analysis of 
biological systems from the single cell to 
the whole animal.
This Center occupies approximately 

8,000 NSF of contiguous space on the 
first floor east of Silverman Hall. The 
Imaging Center will employ experts 
in the development of novel tools 
and instrumentation for imaging and 
manipulating molecular assemblies 
inside individual living cells, and in 
whole animals.

NUCAPT
Northwestern University Center for 
Atom-Probe Tomography

Atom-probe tomography (APT) is 
an analytical imaging technique that 
generates a three-dimensional atom-by-
atom reconstruction of a specimen, with 
sub-nanometer spatial resolution and a 
10 ppm analytical resolution. Therefore, 
APT is a powerful technique to measure 
chemical compositions at the nano-scale 
such as in nano-particles or in nano-
structured materials. Traditionally used 
for studying engineering materials such 
as metals and alloys, semiconductors and 
semiconductor devices, nanowires and  
thin-film functional materials, modern 
applications of APT also address 
geological specimens and biological 
materials, whose structures typically 

have a hierarchical organization with 
multipe length scales. For instance, 
APT was used to resolve organic fibres 
that acted as a nano-scale scaffolding 
during the growth of teeth in a chiton, a 
marine mollusk. APT has the potential 
to reveal the three-dimensional nature 
of nano-scale elemental distibutions 
generated by biological processes, for 
instance in bone growth, transport 
through cell membranes or in cell 
organelles. Another example is the use of 
nanoparticles for marking and affecting 
or destroying cancer cells, where APT 
can aid in understanding the structure 
and composition of these nanoparticles 
and their surfaces that typically are 
functionalized on a molecular level.



NUANCE
Northwestern University Atomic and Nanoscale Characterization and 
Experimental Center

Northwestern University’s Atomic 
and Nanoscale Characterization 
Experimental Center (NUANCE) is a 
research center with powerful high-tech 
instruments.  We can zoom in to see 
objects as small as a nanometer (which 
is a billionth of a meter).  This enables 
us to use cutting edge technology at the 
nanoscale level for important research.  
Breakthrough life-changing discoveries 
at NUANCE are being used to: cure 
Alzheimer’s disease and cancer, advance 
technology, and improve our everyday 
lives.

NUANCE was established during 2001-
02 to integrate complementary analytical 
instruments and characterization 
capabilities at Northwestern University. 
NUANCE serves NU and the broader 
scientific and engineering community, 
and provides invaluable resources to the 
private sector and public institutions 
in and around the Midwest. An 
operationally- and fiscally-efficient 
solution to the increasing need for 
advanced analytical and characterization 
instrumentation, NUANCE leverages 
staff technical expertise to assist and 
collaborate with researchers in the 
physical sciences, engineering, and 
interdisciplinary fields.
 

NUANCE integrates three 
complementary instrumentation 
facilities at NU: EPIC, NIFTI, and 
Keck-II, under a unified management 
umbrella. These three facilities are a 
unique, centralized and comprehensive 
resource for the NU community and 
beyond. NUANCE retains the individual 
identity of the three facilities, but their 
integration with unified operations 
promotes synergy among instruments, 
staff, training, service, technical expertise 
and new cross-disciplinary initiatives.

Our mission is to provide and 
continually update state-of-the-art 
and core analytical characterization 
instrumentation resources, with 24/7 
open access, for all of NU and beyond.  
The word “resource” includes not only 
mere “instrumentation and access,” 
but also hands-on training, education, 
research collaboration and outreach. 
NUANCE aspires to be a pro-active and 
integral part of all scholarly activities 
related to characterization at and beyond 
NU.



Thank you
We thank the 

following for their 
support of the 
Biotechnology 

Symposium and the 
Biotechnology Center 

of Excellence

Baxter International Inc.

Lindblom Math and Science Academy 

National Institutes of Health
NIH Grants RL5CA133836 (R25, 
Jona P.I.), 3RL5CA133836-02S1 
(R25 Administrative Supplement 
Grant, Jona P.I.)

The BCoE Advisory Board

Office of Research, Northwestern 
University

School of Education and Social Policy, 
Northwestern University

The Jewett Lab

The Woodruff Lab

Chemistry of Life Processes Institute

Center for Advanced Molecular 
Imaging (CAMI)

Northwestern University Atomic 
and Nanoscale Characterization 
Experimental Center (NUANCE)

Northwestern University Center for 
Atom-Probe Tomagraphy (NUCAPT)

The Allen Center

And all teachers working to advance 
hands-on biotechnology learning in 
their classrooms



For more information, visit bcoe.net


