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EVENTS SCHEDULE

THURSDAY

9:00 am  Breakfast
 Open to All – Hosted by BBMB Breakfast Club
 Keynote and Alumni Speakers Meet and Greet
 Atrium

11:00 am  Alumni and Stupka Family Reception and Lunch
 Open to All 
 Atrium

12:10 pm  Dr. Joan A. Steitz Lunch 
 Undergraduates and Graduates Only
 1102 MBB

1:10 pm  Dr. Craig Pikaard Lunch 
 Undergraduates and Graduates Only
 1102 MBB

2:10 pm  Poster Session 1 
 Atrium

3:10 pm  Poster Session 2 
 Atrium

4:10 pm  Welcome 
 Dr. Kent Kerby, Assistant Dean College of Liberal Arts and Sciences
 1414 MBB

4:20 pm  Emma Vontalge – STUDENT SPEAKER 
 Development of split Cas6 for inducible dimerization modules 

4:35 pm Dr. Joan A. Steitz – KEYNOTE SPEAKER
 The Enigma of Viral Noncoding RNAs

5:15 pm Emily Juhl – STUDENT SPEAKER
 Transgenic analysis of maize endosperm metabolism 

5:30 pm Break and Refreshments
 Atrium

5:50 pm Jacqueline Ehrlich – STUDENT SPEAKER
 Mutagenesis of XXT1 and XXT5 reveals modes of substrate binding and 

structure-solubility relationship 

6:05 pm Dr. Matt Mead – ALUM SPEAKER
 To kill or not to kill: Characterizing evolutionary differences between 

pathogenic and non-pathogenic fungi

6:30 pm Dr. Craig Pikaard – KEYNOTE SPEAKER
 Mechanisms of selective gene silencing in plants

7:10 pm Poster Awards 

7:15 pm Dinner
 Atrium
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Rob Stupka was an undergraduate student 
majoring in biochemistry at Iowa State University. 
His passion for science and research led the effort 
to establish the BBMB research symposium. His 
unparalleled enthusiasm propelled the planning 
process forward. As chair, Rob led fellow students 
Tony Cyr, Claire Kruesel, Adam Krupicka, and 
Jordan Witmer in planning the first symposium 
for spring 2006. Their vision for this symposium 
was for it to be a medium for scientific research 
interactions between undergraduates and 
professionals. Rob also wanted this to be a 
place where undergraduate researchers could be 
recognized for their achievements in science.

On November 30, 2005, Rob’s life was 
tragically cut short after a pedestrian vehicle accident in front of the Molecular 
Biology Building. In tribute to Rob’s drive and passion to create this event, the 
BBMB Undergraduate Symposium bears his name. BBMB undergraduates, who 
are inspired by Rob’s story, continue to organize this event. We believe that 
through your attendance and participation, we continue to honor Rob’s memory. 

The 2019 Stupka Undergraduate Research Symposium planning committee 
would like to thank you for being here. We hope you enjoy the wonderful 
research presented by our promising young scientists.

LIPID TRANSFER PROTEIN

Rob and his father visited several universities in early 2002. In June of that year, 
they visited Iowa State University. The beauty of the campus and the friendliness 
of the staff convinced them that this was Rob’s new home. Rob initially entered 
ISU in the fall of 2002 as a chemical engineering student. During his first semester, 
he took BBMB 101: Introduction to Biochemistry as an elective. Rob was so 
captivated by the biochemical discoveries explained in class that 
he became a biochemistry student at the end of his 
first semester. He worked on making cDNA libraries 
from floral nectaries in the Thornburg lab. This 
molecule is the nectary Lipid Transfer Protein (LTP2). 
The cDNA that encodes this protein was made by 
Rob. It was subsequently cloned and characterized. It 
is currently being expressed in bacterial cells with the 
goal of determining its antimicrobial activity. 

REMEMBERING ROB
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Front row:  (from left) Meghan Collett, Tulika Sharan, Kayla Uthe, Matthew Palizzi,  
Ana DiSpirito, Michaela Verwers, Tiffany Farrell, Patricia Gallardo

Second row:  Alyssa Lantz, Jacqueline Ehrlich, Audriana Ruble, Immaculate Edwin,  
Emily Sarvis, Sarah Zelle, Zach Olsem, Laura Kurr

Third row:  Nathaniel Kantorski, Samuel Tufts, Makayla Villela, Bailey Mooney,  
Paiton McDonald, Rachel Garlock, Sarah Banta, Stone Sinnett

Fourth row:  Isaac Stine, Grace Trembath, Olivia Gray, Rick Weerts, Caleb Enos,  
Madeline Farringer, Emily Boettger, Emily Knuth 

Not Pictured: Sarah Bennett, Hannah Burkhart, Liam Campin, Jenna Courey, Emily Juhl, 
Natalie McClure, Spydel Nardy, Caitlyn Rud, Jacob Schmieder, Jared Sorensen, 
Joseph Wurtz 
 

2019 Committee Leadership 
Symposium Chairs: Alyssa Lantz, Emily Knuth
Secretary: Spydel Nardy
Treasurer: Laura Kurr 

Sub-committee Coordinators
Speaker: Emily Juhl, Makayla Villela
Alumni: Samuel Tufts, Bailey Mooney
Publicity: Jacqueline Ehrlich, Bailey Mooney, Meghan Collett
Media: Sarah Zelle
Registration: Natalie McClure
Operations: Immaculate Edwin
Sponsorship: Grace Trembath
Fundraising: Kayla Uthe, Ana DiSpirito
Poster: Maddie Farringer
T-shirt: Olivia Gray, Isaac Stine
Food: Jacob Schmieder
Volunteer: Rick Weerts
Newsletter: Zach Olsem, Paiton McDonald

Advisers: Desi Gunning, Gustavo MacIntosh

2019 STUPKA COMMITTEE
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POSTER SESSION 1 (2:10-3:00)

Undergraduate Graduate Staff

1 Natalie McClure Mapping regulatory interactions in Proline-rich tyrosine 
kinase 2 by cross-linking

2 Hannah Piper Biochemical Reconstitution of the WASH Complex

3 Paiton McDonald
Madison Porter

IL-17 contributes to disease during mild BRSV infection in 
the neonatal calf

4 Sharif 
Anisuzzaman

Investigations of the interactions of Fluorinated super 
ligands with the Broccoli and Spinach2 aptamers

5 Daniel Kramer New Mechanisms Linking Neuronal Receptors to the 
WAVE Regulatory Complex

6 Trang Hoang Bioengineering yeast based fatty acid elongation systems 
with genes isolated from maize 

7 Neha Amatya Mapping the PHTH kinase binding interface on BTK kinase 
domain

8 Adem Selimovic Characterization of starvation response in lamp1 mutant 
and wild type Drosophilla

9 Fredy Silva Metabolomic profiling of Nicotiana spp. reveals the role of pollinators 
in the convergent evolution of nectars and floral diversification

10 Henry Anderson Improvement of the Structure Study of Schizophrenia 
Protein 1

11 Simon Kuihon Developing FRET Sensor to Report Activation of The 
WAVE Regulatory Complex (WRC)

12 Cameron Vannoy Optimizing Aptamer tagging using RNA purification, 
amplification, and selection of optimal aptamer

13 Pulkit Kanodia DeSCo-PCR: A rapid, simple RT-PCR method for detection 
of viral subgenomic RNAs

14 Madeline 
Farringer

Developing an Auxin-Based Degron System for 
Conditional Knockdowns in Plasmodium Falciparum

15 Cody Lemke Probing active site residues of a diterpene cyclase from 
Mycobacterium tuberculosis associated with phagosome arrest

16 Sarah Zelle Determinants of membrane association in a synaptic 
GTPase-activating protein
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POSTER SESSION 2 (3:10-4:00)

Undergraduate Graduate Staff Alumni  Stupka scholar Linder scholar 

17 Caroline Hendron The role of miR-14 in synaptogenesis

18 Shravanti Suresh Investigation of Adaptive Immunity in Type I CRISPR-Cas 
systems

19 Kayla Uthe Assembly of Xyloglucan Synthesizing Complex

20 Reid Brown Metabolic Engineering of Putative Diterpene Synthases 
give Evolutionary Insight in Non-vascular Land Plants

21 Sarah Grambo Impact of soybean aphid infestation on lipid composition 
of the soybean cuticle

22 Tyler Gilbreath Ubiquitin E3 Ligase, UBR5, in B cell development and 
Lymphomagenesis

23 Emily Sarvis Assessment of XXT1 and XXT5 modes of substrate binding and 
structure-solubility relationship using site-directed mutagenesis.

24 Elizabeth Carino Maize Chlorotic Mottle Virus 3’ Cap-Independent 
Translation Enhancer resembles a PTE-like structure

25 Olivia Gray Crystallization and Structure of the beta-Clamp Protein 
from Mycobacterium thermoresistibile

26 Samson Condon Coevolutionary analysis and structural prediction of the 
bacterial divisome proteins FtsB and FtsL

27 Andrea Tigges Scanning TP53 for Conserved mRNA Structures

28 Yukti Dhingra The Cas4-Cas1-Cas2 complex mediates precise prespacer 
processing during CRISPR adaptation 

29 Hiroki Hasebe Response of NGAL promoter to LPS in MCF-7 cells

30 Mark Heggen Non-targeted Metabolite Profiling: Comparison of Data 
Obtained from Three Different Analytical Techniques

31 Karthik Murugan Differential nicking patterns of Cas12a variants

32 Samuel Tufts Extensive Promiscuity Investigations of Class I Diterpene Synthases 
Reveal the Structure-Activity Relationship of Diterpene Substrates
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Emma Vontalge
Emma is a junior majoring in biochemistry and minoring 
in Spanish. She has worked as an undergraduate research 
assistant in Dr. Dipali Sashital’s lab since the summer of 2017 
studying the interaction of CRISPR-Cas6 protein domains upon 
interactions with RNA using fluorescence resonance energy 
transfer. Emma is the President of Sigma Kappa sorority. After 
graduating, Emma plans to pursue a Ph.D. in biochemistry.

ABSTRACT 
Development of split Cas6 for inducible dimerization modules

Cas6 endoribonucleases are essential for guide RNA biogenesis during CRISPR-Cas (clustered 
regularly interspaced short palindromic repeats-CRISPR associated) immunity and have exquisite 
specificity for short structured RNAs that form in the repeating regions of CRISPR transcripts. 
The Cas6 protein from Thermus thermophilus contains two domains, an N-terminal domain (NTD) 
containing the endoribonuclease active site, and an RNA-binding C-terminal domain (CTD). The 
modular nature of this protein makes it a potential platform for molecular scaffolding by splitting 
the two domains and inducing dimerization through RNA binding. Here we show that the Cas6 NTD 
and CTD can be split into two separate proteins and that the domains retain their RNA binding and 
cleavage activity. Fusion of the domains to the C-termini of cyan or yellow fluorescent protein (CFP 
or YFP) enabled measurement of dimerization in the absence or presence of RNA using fluorescence 
resonance energy transfer (FRET) in vitro. We find that wild-type Cas6 NTD and CTD dimerize 
even in the absence of RNA. However, introduction of mutations in the interface between the two 
domains disrupts this interaction. The interface mutations do not disrupt RNA binding or cleavage, 
and addition of RNA restores dimerization of the two domains. In addition, we can measure the 
amount of dimerization between the two domains in vivo when the domains are expressed from two 
compatible vectors in Escherichia coli. These results demonstrate that split Cas6 can be developed 
into a molecular scaffolding platform affecting protein interactions that can be controlled through the 
addition of RNA.

STUDENT SPEAKER
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Emily Juhl  
Emily is a junior majoring in agricultural biochemistry. She has 
been actively involved in the BBMB community by serving as 
both keynote speaker understudy and keynote speaker chair for 
the Stupka Symposium Planning Committee. Emily also serves as 
the President and captain of the Iowa State Women’s Rugby Club. 
For the past two years she has been working in Dr. Alan Myers’ 
lab studying maize endosperm metabolism. After graduation, she 
plans on either entering a career in agricultural biotechnology or 
obtaining an MS degree in plant pathology or plant breeding.  

ABSTRACT 
Transgenic analysis of maize endosperm metabolism 

Maize seeds provide a major component of the calories in the human diet, are critical as a feed 
source in animal agriculture, and are an important source of biorenewable raw materials. Endosperm 
tissue accounts for approximately 80% of seed weight and is the site where carbohydrate and protein 
storage end products are produced in this net anabolic system. Sucrose supplied from photosynthetic 
tissues of the maternal plant is transported to growing seeds where it is divided between catabolic 
pathways that generate ATP and anabolic biosynthetic processes that utilize ATP to generate 
starch and storage proteins. Considering the high degree of ATP requirement, the fact that maize 
endosperm is an extremely hypoxic environment raises questions about how energy is generated 
and the net efficiency of the system for product formation. This project tested the hypothesis that 
fully oxidative metabolism is not required for normal kernel development and accordingly that ATP 
is generated exclusively or substantially through fermentative processes. To do so, RNAi technology 
was utilized to inactivate the 2-oxoglutarate dehydrogenase (ODH) step of the citric acid cycle. T-DNA 
vectors were constructed that expressed a double stranded RNA structure containing sequences 
homologous to both of the maize mRNAs encoding the E2 subunit of this enzyme. Highly active, 
tissue specific promoters were used to restrict the effects of the transgene exclusively to endosperm 
tissue. Plants were generated containing the anti-ODHtransgene, and subsequent crosses have 
established segregating populations of sibling kernels that either contain or lack that element. ODH 
activity and protein abundance in endosperm tissue will be measured to verify that the transgene is 
effective in inactivating the targeted enzyme activity. Subsequently, segregating kernel populations 
will be compared regarding growth rate over the course of development, mature kernel weight and 
composition, and global metabolite profiles. These studies will reveal the extent to which ODH is 
required for starch and storage protein synthesis to proceed in developing maize endosperm. This will 
reveal whether normal ATP generation in this tissue requires oxidative processes or, alternatively, 
whether fermentative processes can be sufficient to provide the energy required for the massive 
amount of starch and protein synthesis that makes maize such an important agronomic resource. 
Answering this question will enable future efforts to improve maize yields and grain quality. 

STUDENT SPEAKER
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STUDENT SPEAKER

Jacqueline Ehrlich STUPKA SCHOLAR 2018-2019
 As a junior, Jacqueline majors in biochemistry and minors in 

nutrition. She has previously been actively involved in BBMB by 
leading as a peer mentor, organizing Breakfast Club, and 
serving as a co-chair for the Stupka Publicity Committee. 
Recently, she has been planning for Stupka 2020 as a co-chair. 
In addition, research continues to be her number one passion. 
Jacqueline studies the xyloglucan synthesizing complex and 
biosynthetic pathways in Dr. Olga Zabotina’s lab. She will 
continue to follow her research dreams in graduate school, with 

the hopes of continuing in academia.  

ABSTRACT 
Characterization of XXT1 modes of substrate binding and XXT5 structure-solubility 
relationship using site-directed mutagenesis.

Plant cell wall polysaccharides are the largest source of biopolymers on earth and have numerous 
industrial applications such as food, fiber, biofuels and biomaterials. However, development is impeded 
because of the dearth of structural information for plant glycosyltransferases, the key enzymes in 
polysaccharide biosynthesis. A set of specific transmembrane proteins synthesizes the most abundant 
hemicellulosic polysaccharide, xyloglucan. Two Xyloglucan Xylosyltransferases 1 and 5 (XXT1 and 
XXT5) add a xylose moiety to the glucan backbone as the initial step in xyloglucan branching. The 
structure of XXT1 was solved using X-ray crystallography and key information about residues involved 
in catalysis and protein solubility was obtained through mutagenesis, size exclusion chromatography, 
and a newly developed PKLD enzyme activity assay. Thus, mutating residues involved in coordination 
of Mn2+ and hydrogen bonding significantly reduced enzyme activity.

Next, the suitability of XXT5 for crystallization was investigated. The apparent lower solubility of 
XXT5 compared with XXT1 prevents the former protein to be crystallized. A homology model of XXT5 
has been generated and differences in surface residues were revealed. By substituting the residues 
in XXT5 to those in XXT1 at the same positions, we anticipate to reduce protein aggregation and 
increase XXT5 solubility. The XXT5 mutants were expressed, purified, and quantified using SDS-PAGE. 
The aggregation of mutants with higher expression in comparison with wild type XXT5 is currently 
being assessed and those showing higher solubility will be assayed for enzymatic activity to confirm 
their activities. The XXT5 mutants showing sufficient expression, suitable solubility, and high activity 
will be used for crystallization.

Solving the XXT1 crystal structure and characterizing the mutants allowed us to propose the 
model of xylosylation patterns synthesis. Information about the xyloglucan-synthesizing enzymes is 
critical for understanding the polysaccharide biosynthesis in plants and will have high impact on the 
development of plant biomass with improved properties.
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ALUM SPEAKER

Dr. Matt E. Mead VANDERBILT UNIVERSITY
Matt Mead graduated in 2009 with a degree in biochemistry 
from the Department of Biochemistry, Biophysics and Molecular 
Biology at Iowa State University. During his undergraduate 
years, he worked in the laboratory of Dr. Reuben Peters 
studying the enzymatic production of diterpene natural 
products. Matt participated in multiple Stupka Undergraduate 
Research Symposiums and was the Director of the fourth
annual symposium in 2009. After graduation from ISU, Matt 
pursued a PhD at the University of Wisconsin-Madison in the 

laboratory of Dr. Christina Hull. In Dr. Hull’s lab, Matt elucidated the transcription 
factor networks responsible for early events in the production of Cryptococcus 
neoformans spores, a human fungal pathogen. After graduating from UW-Madison 
in 2015, Matt began his post-doctoral research at Vanderbilt University in the lab 
of Antonis Rokas where he is currently studying the evolution of fungal secondary 
metabolism and pathogenesis using bioinformatic and Next-Generation Sequencing 
methods.

ABSTRACT
To kill or not to kill: Characterizing evolutionary differences between pathogenic and
non-pathogenic fungi 

Aspergillosis is a major cause of human morbidity and mortality, resulting in over 200,000 
life-threatening infections each year worldwide, and it is primarily caused by the fungal pathogen 
Aspergillus fumigatus. A. fischeri is a very close relative of A. fumigatus, but is not generally thought 
to cause human disease. To gain insights into the underlying causes of this remarkable difference in 
pathogenicity, we compared the two organisms for a range of host-relevant biological and chemical 
characteristics. We found that disease progression in multiple A. fischeri mouse models was much 
slower and caused less mortality than A. fumigatus. The two species also exhibited different growth 
profiles when placed in a range of stress-inducing conditions encountered during infection, such as 
low levels of oxygen. Interestingly, we also found that the vast majority of A. fumigatus genes known 
to be involved in virulence are conserved in A. fischeri, whereas the two species differ significantly in 
their secondary metabolic pathways. Detailed chemical characterization of A. fischeri cultures grown 
on multiple substrates identified multiple secondary metabolites, including two new compounds and 
one never before isolated as a natural product. These results suggest that the non-pathogenic A. 
fischeri possesses many of the genes important for A. fumigatus pathogenicity but is divergent with 
respect to its ability to thrive under host-relevant conditions and its secondary metabolism. Future 
studies will analyze additional pathogen/non-pathogen species pairs closely related to A. fumigatus in 
order to give us a better understanding of the nature and evolution of human fungal pathogenesis as 
the appreciation for the health burden caused by fungi continues to grow.
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Dr. Joan A. Steitz  YALE UNIVERSITY SCHOOL OF MEDICINE
 Steitz earned her B.S. in chemistry from Antioch College in 

1963. Significant findings from her work emerged as early as 
1967, when her Harvard Ph.D. thesis with Jim Watson 
examined the test-tube assembly of a ribonucleic acid (RNA) 
bacteriophage (antibacterial virus) known as R17.

Steitz spent the next three years in postdoctoral studies 
at the Medical Research Council Laboratory of Molecular 
Biology in Cambridge, England, where she used early methods 
for determining the biochemical sequence of RNA to study 

how ribosomes know where to initiate protein synthesis on bacterial mRNAs. 
In 1970, she was appointed assistant professor of Molecular Biophysics and 
Biochemistry at Yale, becoming full professor in 1978. At Yale, she established a 
laboratory dedicated to the study of RNA structure and function. In 1979, Steitz 
and her colleagues described a group of cellular particles called small nuclear 
ribonucleoproteins (snRNPs), a breakthrough in understanding how RNA is spliced. 
Subsequently, her laboratory has defined the structures and functions of other 
noncoding RNPs, such as those that guide the modification of ribosomal RNAs, 
microRNAs and several produced by transforming herpesviruses.  

Steitz is an investigator of the Howard Hughes Medical Institute, a member of 
the American Academy of Arts and Sciences, American Philosophical Society, 
National Academy of Sciences, and Institute of Medicine. Her many honors include 
the U.S. Steel Foundation Award in Molecular Biology (1982); National Medal of 
Science (1986); FASEB Excellence in Science Award (2003); RNA Society Lifetime 
Achievement Award (2004); Gairdner Foundation International Award (2006); 
Albany Medical Center Prize in Medicine and Biomedical Research (2008) [shared 
with Elizabeth Blackburn]; Pearl Meister Greengard Prize (2012); La Grande 
médaille 2013 de l’Académie des sciences, Institut de France; Foreign Member 
of the Royal Society of London (2014); Herbert Tabor Award, American Society 
of Biochemistry and Molecular Biology (2015); Biopolymers Murray Goodman 
Memorial Prize, American Chemical Society (2015); William Clyde DeVane Award 
for Teaching Excellence, Yale University (2016); Jonathan Kraft Prize for Excellence 
in Cancer Research (2016); ASCB Inaugural Fellow (2016); and Lasker~Koshland 
Special Achievement Award in Medical Science, the Albert and Mary Lasker 
Foundation (2018). Dr. Steitz has been awarded 19 honorary degrees. 

KEYNOTE SPEAKER
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KEYNOTE SPEAKER

ABSTRACT 
The Enigma of Viral Noncoding RNAs

Herpesviruses produce noncoding (nc)RNAs, some of which are essential to the viral life cycle. 
One such ncRNA from Kaposi’s sarcoma-associated herpesvirus (KSHV) is the highly abundant 
polyadenylated nuclear (PAN) RNA, which is required for production and release of new viruses from 
infected cells. Although lacking nucleotide sequence conservation, PAN RNAs from the related viruses 
KSHV and RRV – when knocked down – exhibit the same phenotype, loss of late lytic viral gene 
expression and progeny virion production. We show that KSHV and RRV PAN RNAs can functionally 
substitute for each other to rescue this phenotype, but in contrast to published literature, the reduction 
in viral gene expression upon PAN RNA knockdown is not due to loss of PAN RNA association with 
conserved, specific chromatin loci. Instead, our data indicate that mRNA export from the nucleus 
is dependent on PAN RNA serving as a binding platform to sequester cellular proteins that are 
mislocalized to the nucleoplasm during infection.

Studies of another herpesviral ncRNA called HSUR1 from Herpesvirus saimiri (HVS) has provided 
insights into an important but poorly-understood cellular regulatory mechanism called target-directed 
miRNA decay (TDMD). Whereas argonaute (Ago) proteins use miRNAs as guides to identify and 
repress mRNAs, thereby shaping post-transcriptional gene expression, protective association with 
Agos can result in exceptionally long miRNA half-lives. Our mutational analysis of HSUR1 - a TDMD 
target of host miR-27 - has suggested that formation of a bipartite duplex is necessary for robust 
miRNA decay. The duplex is composed of both 5’ (seed) and 3’ paired miRNA regions connected by 
an unpaired flexible linker. Strong complementarity to the miR-27 3’ end results in tailing leading to 
production of stable miRNA isoforms (isomiRs), which are associated with all four human Agos. In 
collaboration with Ian MacRae’s lab at Scripps Institute, we have obtained x-ray structures of human 
Ago2 bound simultaneously to miRNAs and TDMD-inducing targets. They confirm the formation of 
bipartite duplexes. Since Ago2 is physically too small to accommodate the 3’-paired duplex, the 3’ end 
of the miRNA is pulled out of its normal binding pocket in the PAZ domain.  It juts out into the solvent 
and Ago2 is trapped in a hyper-extended conformation. The Ago-released miRNA 3’ end is then 
subjected to intracellular tailing and trimming, which we also observe when 3’-end binding by Ago is 
mutationally compromised.  These results will facilitate identification of additional viral and cellular 
TDMD targets, as well as the enzymes responsible for decay, leading to better understanding of how 
cellular miRNA populations can be regulated.
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KEYNOTE SPEAKER

Dr. Craig Pikaard INDIANA UNIVERSITY, BLOOMINGTON
 Professor Craig Pikaard earned a B.S. degree in horticulture 

from the Pennsylvania State University in 1980 and a PhD in 
Plant Physiology from Purdue University in 1985. From 1986-
1990, he conducted postdoctoral research as an NIH National 
Research Service Award recipient at the Fred Hutchinson 
Cancer Research Center in Seattle. Craig joined the faculty of 
Washington University in St. Louis in 1990 and rose to the rank 
of full professor in the Biology Department, serving for a time as 
the Director of the Plant Biology Ph.D. Program and as Director 

of the Monsanto-Washington University Collaborative Program in Plant Biology. 
Professor Pikaard joined the faculty of Indiana University in 2009, where he 

holds the rank of Distinguished Professor and Carlos O. Miller Professor, with joint 
appointments in the Department of Biology and the Department of Molecular and 
Cellular Biochemistry.

Professor Pikaard has co-organized numerous scientific conferences and serves 
on the editorial boards of several journals, including PNAS. He was elected a 
Fellow of the American Association for the Advancement of Science in 2008 and 
was named an Investigator of the Howard Hughes Medical Institute (HHMI) and 
Gordon & Betty Moore Foundation in 2011. In 2015, the American Society of 
Plant Biologists honored Dr. Pikaard with the Martin Gibbs Medal, awarded for 
pioneering studies that opened up new avenues of research in the plant sciences. In 
2017 he was re-appointed as an HHMI Investigator and was elected to the National 
Academy of Sciences.

Professor Pikaard’s laboratory is known for studies of ribosomal RNA gene 
organization and expression, RNA polymerase I transcription, and RNA-mediated 
gene silencing. One focus of the Pikaard laboratory is the epigenetic phenomenon 
known as nucleolar dominance, a phenomenon in which subsets of nearly identical 
ribosomal RNA genes are selectively silenced. A second focus concerns the DNA-
dependent RNA Polymerases IV and V, which are plant-specific enzymes involved 
in small RNA-mediated DNA methylation and gene silencing. The Pikaard lab 
has played a leading role in the discovery and functional characterization 
of Polymerases IV and Pol V and the pathway in which they function, using 
a combination of genetics, genomics, molecular biology, cell biology and 
biochemistry.
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KEYNOTE SPEAKER

ABSTRACT 
Mechanisms of selective gene silencing in plants

My lab is interested in how genes can be singled out for silencing. A longstanding interest is 
the selective silencing of 45S ribosomal RNA (rRNA) genes, which are clustered at chromosomal 
loci known as Nucleolus Organizer Regions (NORs) and are transcribed by RNA polymerase 
I. There can be thousands of rRNA genes in a genome, which exceeds the number needed 
to meet the physiological demands of most cells. Twenty years ago, we found that excess rRNA 
genes are silenced via DNA methylation and repressive histone modifications, but a persistent 
mystery has been how specific rRNA genes are chosen for activation or silencing given their 
nearly identical sequences.  A breakthrough came from genetic experiments that have revealed 
that silencing is not decided one rRNA gene at a time. Instead, silencing occurs on a sub-chromosomal 
scale, affecting entire NORs composed of hundreds of rRNA genes and spanning millions of basepairs 
of DNA. Using chromosome engineering approaches, we are working to identify sequences and 
signals required for NOR silencing.

A second focus of my lab is RNA-directed DNA methylation, a process that is critical for 
silencing transposable elements throughout the genome. The process involves two plant-specific 
RNA Polymerases, Pol IV and Pol V, that evolved as specialized forms of DNA-dependent RNA 
polymerase II, the enzyme that synthesizes mRNAs. Pol IV collaborates with an RNA-dependent 
RNA polymerase, RDR2 to convert double-stranded DNA sequences into double-stranded RNA. These 
double-stranded RNAs are then processed into short interfering RNAs (siRNAs) that direct the DNA 
methylation and silencing of matching DNA sequences transcribed by Pol V. By reconstituting steps of 
the pathway in vitro we are revealing the enzymatic reactions that account for this important genome 
defense mechanism.
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2019-2020 STUPKA SCHOLARS

Spydel Nardy
Spydel is a junior majoring in biochemistry with a minor in 
emerging global diseases. He has served as the Secretary for 
the Stupka Committee since fall 2017 and actively volunteers 
in the committee. Since spring 2018, Spydel has been 
involved in undergraduate research in Dr. Dipali Sashital’s 
lab where he is currently focusing on CRISPR Cascade Type 
1-C complex. He also enjoys being a Supplemental Instructor 
(SI) for Organic Chemistry in Iowa State’s SI program. In the 
future, Spydel hopes to attend graduate school to pursue a 
Ph.D. after graduating in spring 2020. 

Kayla Uthe
Kayla is a junior in biochemistry with a minor in 
environmental studies. She is a research assistant in Dr. 
Olga Zabotina’s lab, where she is involved in the study of 
the xyloglucan synthesizing complex formation in the plant 
cell wall. She is currently Fundraising Co-Chair of the 
Stupka Symposium Planning Committee, LAS representative 
of the BBMB Club, and a B&B Learning Community peer 
mentor. After graduation, Kayla plans to pursue a career in 
environmental biotechnology.

Sarah Zelle
Sarah is currently a junior majoring in biochemistry and 
genetics. Since May 2017, she has worked in Dr. Eric 
Underbakke’s lab researching determinants of membrane 
association in the synaptic GTPase-activating protein, SynGAP. 
She is currently a B&B Learning Community peer mentor, 
Stupka Symposium Planning Committee Media Chair, and 
has been an instructional assistant for genetics lab. After 
graduation, Sarah plans to obtain her Ph.D. in biochemistry 
and eventually have a career in biomedical research.
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Jacqueline Ehrlich 
As a junior, Jacqueline majors in biochemistry and minors in 
nutrition. She has previously been actively involved in BBMB 
by leading as a peer mentor, organizing Breakfast Club, and 
serving as a co-chair for the Stupka Publicity Committee. 
Recently, she has been planning for Stupka 2020 as a co-
chair. In addition, research continues to be her number one 
passion. Jacqueline studies the xyloglucan synthesizing 
complex and biosynthetic pathways in Dr. Olga Zabotina’s 
lab. She will continue to follow her research dreams in 
graduate school, with the hopes of continuing in academia.

Emily Knuth 
Emily is a senior at Iowa State pursuing a major in 
agricultural biochemistry with minors in agronomy and 
nutrition. Emily is currently involved in research in Dr. 
Adam Barb’s laboratory where she is studying FabH, a key 
enzyme in fatty acid synthesis. Emily is an undergraduate 
instructional assistant for BBMB 102, Co-Chair for the Stupka 
Symposium Planning Committee, and Outreach Chair for 
the BBMB club. After graduating, Emily plans to attend 
the University of Wisconsin-Madison to pursue a Ph.D in 
biochemistry. 

Bailey Mooney 
Bailey is currently a senior at Iowa State majoring in 
biochemistry and genetics with a minor in philosophy. Her 
research in Dr. Trimarchi’s lab focused on six different types 
of neurons produced that later make retina tissue and how 
the development is controlled by a variety of genetic factors. 
Bailey is the President of the BBMB Club, Alumni Co-Chair 
of the Stupka Symposium Planning Committee, BBMB 102 
Learning Assistant, Honors Ambassador, and works as a 
medical scribe. Bailey plans on continuing her education at 
David Geffen School of Medicine at UCLA this coming fall.
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PAST STUPKA SCHOLARS

Claire Kruesel 2006
M.F.A in Creative Writing and 
Environment 2015
Lecturer for the English Department at 
Iowa State University

Mara Determan Alexeev 2007
M.D. University of Iowa 2012
M.S. Public Health UC Berkeley 2016
On maternity leave

Luke Helgeson 2008
Ph.D. in Biochemistry
Postdoctoral fellow at the University of 
Washington

Mina Farahbakhsh 2009
Ph.D. University of Kansas 2015
4th year medical student at University  
of Kansas

Dayna Peterson Forbrook 2010
Ph.D. Arizona State University 2017 
On maternity leave

Jackie Souleyrette Rivas 2011
Ph.D. in Immunology University of Texas 
Southwestern Medical Center 2017
Postdoctoral fellow at Lexington, Kentucky

Craig Brown 2011
M.D. University of Chicago 2016  
Surgical resident at University of Michigan

Johanna Jass Bailey 2011
Master of Public Health University of 
Missouri 2015
Manager at Elemental Enzymes, Florida

Mollie Tiernan Schubert 2011
M.S. in Biochemistry Iowa State University
Research Scientist II at Molecular Genetics 
Integrated DNA Technologies, Coralville, Iowa

Samson Condon 2012
Ph.D. candidate at University of  
Wisconsin – Madison

Alana Jackson 2012
M.D. University Minnesota, Duluth 2016 
Resident Physician at Spokane Teaching 
Health Center

Kristen McKibben 2013
Ph.D. candidate at University of Pennsylvania

Kinsey Cornick 2013
D.O. Des Moines University 2018
Resident Physician in Missouri

Jennifer Kaczynski Meyer 2013
Scribe at Unity and Mercy Hospital, 
Minnesota 
Pursuing graduate training in genetic 
counseling

Denis Tamiev 2014
3rd year graduate student in Biological 
Engineering at Iowa State University 

Zack Young 2014
Senior Researcher at Oklahoma Medical 
Research Foundation

Flora Yen 2015
3rd year dentistry student at University of 
Iowa

Adrienne Smith 2015, 2016
B.S. in Biochemistry 2016 

Morgan Barrett 2016
Graduate training in Forensic Biology at 
University of New Haven, Connecticut

Natalie Whitis 2016
Ph.D. candidate at University of California, 
San Francisco

Lauren Chambers 2017
Research Specialist at the University of 
Pittsburgh Department of Surgery

Alex Donelson 2017
Pursuing graduate training

Drew Tonsager 2017
M.S. in Biochemistry 2018
Ph.D. student at Colorado State University

Matt Cook 2018
Ph.D. student in Biology and Biomedical 
Sciences at Yale University

In loving memory of Adrienne Smith
On February 27, 2017, 
we lost a very special 
member of our BBMB 
family, Adrienne Leah 
Smith. Adrienne was a 
2015-2016 Stupka Scholar 
and graduated summa 
cum laude. She was a 

remarkable and brilliant young woman. 
In her honor, the Adrienne Smith Alumni 
Dinner is now a part of Stupka each year.
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SAVE THE DATE

SAVE THE DATE FOR THE 
15TH ANNUAL 

STUPKA SYMPOSIUM

Friday and Saturday, 
April 3rd and 4th, 2020

email: stupkaugrs@iastate.edu
website: stupka.bb.iastate.edu
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Iowa State University does not discriminate on the basis of race, color, age, ethnicity, religion, national origin, pregnancy, sexual orientation, gender identity, 
genetic information, sex, marital status, disability, or status as a U.S. Veteran. Inquiries regarding non-discrimination policies may be directed to Office of 
Equal Opportunity, 3410 Beardshear Hall, 515 Morrill Road, Ames, Iowa 50011, Tel. 515 294-7612,  Hotline 515-294-1222, email eooffice@iastate.edu



Thank you! 
Your generous support makes the 2019

Stupka Undergraduate Research Symposium possible. 

Mara and Boris Alexeev • Linda Ambrosio • Don Beitz • Mark Boeck
William and Sue Ellen L. Burke • Jeffrey Carley • Patrick Caulfield

Jonthan and Paula Chambers • Baoyu Chen • Wen-Chy Chu and Richard Honzatko 
Thomas and Kathleen Colaizy • Barbara Conklin • Alan DiSpirito 

 Holly Farrell • Jack Girton • Desiree Gunning • Daniel and Molly Hartnett  
Bill and Kitty Inserra • Paul Jass • Robert Jernigan • Kristen Johansen 

James and Nancy Joyce • Richard Michael • Basil Nikolau • Bruce Orman 
Cheryl Peckenpaugh • Marvin Plakert • Ludmila Rizhsky 

Dipali Sashital • Craig and Jean Smith • Robert and Diane Stupka 
Eric Underbakke 

ISU SPONSORS
Roy J. Carver Department of Biochemistry, Biophysics and Molecular Biology

College of Agricultural and Life Sciences
College of Liberal Arts and Sciences

BBMB SCHOLARSHIP DONORS
Bob and Diane Stupka • James and Karen Linder • Garnett Whitehurst

Carole and Jack Horowitz • Don and Marge Graves • John Weber Family
John Hayward • William G. Goodspeed • Dexter French

Marian Willis LeFevre • James and Marilyn Gaylor • Viola Vorheis Nia

FACULTY
In grateful appreciation for your generous and continued support.

Linda Ambrosio • Amy Andreotti • Adam Barb • Don Beitz • Tom Bobik
Baoyu Chen • Alan DiSpirito • Jack Girton • Mark Hargrove  

Richard Honzatko • Robert Jernigan • Jorgen Johansen
 Kristen Johansen • Gustavo MacIntosh • Walter Moss • Alan Myers 

Scott Nelson • Basil Nikolau • Marit Nilsen-Hamilton • Reuben Peters  
Guru Rao • Julien Roche • Dipali Sashital • Yeon-Kyun Shin 

Michael Shogren-Knaak • Robert Thornburg 
Eric Underbakke • Olga Zabotina


