
Kerry Zimdars 
Specific Aims Final 
Schizophrenia is a complex disease, meaning that the development of this disease is associated with 
multiple gene as well as environmental factors. Due to its complex nature, schizophrenia has a wide 
variety of symptoms, including communication and brain stress.6,7 Although the exact cause(s) of 
schizophrenia remain unknown, mutations in the Topoisomerase 3 Beta (TOP3B) gene has been 
shown to increase the risk of schizophrenia.2 The main function of topoisomerases, such as TOP3B, 
is to unwind highly condensed DNA to make small segments of DNA accessible so that processes 
such as DNA replication can occur.3 Due to its important interactions with DNA, TOP3B is highly 
conserved in organisms ranging from mammals to plants. The TOP3β protein has also recently been 
found to directly bind RNA and associated proteins.4 However, the pathways that TOP3β influences 
through RNA and protein binding remains unknown. 
 
Here, we will test the hypothesis that wildtype TOP3β directly binds proteins and RNAs that 
are involved in stress pathways and that these are interrupted when TOP3B is mutated. This 
idea is supported by recent findings that TOP3β localizes to cytoplasmic compartments containing 
specific RNAs following cellular stress.4 TOP3β was also directly binds to TDRD3, a protein that plays 
a role in the formation of RNA stress granules, aggregates of RNA formed when the cell in under 
stress.4,8,9  In addition, TOP3β directly binds FMRP, a protein also moves to stress granules following 
stress.4,1 These findings suggest the involvement of TOP3β in stress pathways, but the mechanism of 
such involvement remains unclear. The primary goal of this research is determine the function of 
TOP3β in schizophrenia related pathways, such as the stress pathway. The long-term goal is to 
improve our understanding the relationship between TOP3B and schizophrenia on a cellular level.  
 
Specific Aim: To identify functional similarities among organisms with complex and basic nervous 
system. Hypothesis: There will be a functional similarity among these organisms correlated to 
important pathways related to schizophrenic symptoms that TOP3β affects. Approach: To perform a 
MEME motif search between Homo sapiens, C. elegans, Arabidopsis thaliana, and Oryza sativa. This 
group was chosen due to the varying degrees of neuronal development. The recovered motifs will 
then be analyzed for GO terms in GOMO. 
 
Specific Aim: To identify novel protein interactions of TOP3β in the nervous system. Hypothesis: 
TOP3β will interact with proteins involved in stress pathways. Approach: To Perform Tandem Affinity 
Purification (TAP) with TOP3β as the protein of interest in C. elegans. Mass Spectrometry (MS) will be 
performed on individual bands after SDS-PAGE and in-gel trypsin digest. Brain-specific interacting 
proteins, found through cellular component Gene Ontology (GO) terms, will be analyzed and 
compared to the GO terms found in the first aim. C. elegans is an ideal organism for this proteomic 
study due to its sequenced genome and simple neural network. 
 
Specific Aim: To determine if mutations in TOP3β affects pathways of interacting proteins identified 
in aim two and if a schizophrenia-like phenotype results. Hypothesis: Mutated TOP3β will result in 
increased cellular stress and RNA granule formation due to pathway interruption. Approach: TOP3β 
RNAi will be preformed on C. elegans; RNAi will be introduced through E. coli feeding. MS will be 
performed, compared to wildtype protein quantities, and changes grouped by GO terms. C. elegans 
will be stained for RCK1, a helicase found in stress granules, to quantify the granule amount, which 
will be compared to levels in worms without RNAi.5 RNA-Seq will be performed between wildtype and 
RNAi C. elegans to quantify RNA changes within the stress granules.  
 
A comprehensive study of the protein interaction of TOP3β as they relate to schizophrenia has not 
been performed to date. The outcomes of this research are expected to identify how TOP3β may lead 
to schizophrenia symptoms. This knowledge could aid in developing new, more effective treatments 
for schizophrenia.  
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