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than inmGluR7/7 and agonist efficacy is even higher than inmGluR2/2, making
mGluR7/2 a super-receptor. mGluR7 andmGluR2 have overlapping expression
patterns introducing the possibility that the mGluR7/2 heterodimer may provide
presynaptic nerve terminals with uniquely high efficacy glutamate sensitivity.
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Systemic Lupus Erythematosus is a debilitating autoimmune disease that af-
flicts about 1.5 million Americans today. Although SLE is a multifactorial dis-
ease, SLE can arise with disruptions in two genes: Dnase1 and Dnase1L3.
While the structure is known for DNase1, the structure for Dnase1L3 is un-
known. To study the structure and function of the Dnase1L3 enzyme, we de-
signed a heterologous expression system and purification protocol for mouse
DNase1L3 in E. coli. This system will allow us to characterize the enzymatic
activity of the wild-type enzyme. Towards the purpose of solving its 3D struc-
ture with X-Ray crystallography we proceeded to the crystallization step of
Dnase1L3. A variety of culturing conditions, purification methods, and charac-
terization techniques were performed on purified DNase1L3. After testing a
few different methods, we successfully expressed DNase1-L3 in E. coli using
Rosetta-gami cells as a fusion protein to Maltose Binding Protein. The fusion
enzyme was isolated via amylose affinity resin. After elution from the affinity
column, the enzyme was cleaved with TEV protease and further purified on
S-resin as a defined peak. Finally, Dnase1L3 was purified using size exclusion
chromatography. The activity of purified DNase1-L3 was assessed through
digestion of plasmid DNA. The identify of Dnase1L3 was confirmed by West-
ern blot. Now that we have obtained an efficient purification method, verified
the activity, and confirmed identity with specific antibodies, we are interro-
gating the structural aspects of the enzyme through X-Ray crystallography.
The structural composition of this enzyme will be invaluable as pertaining to
possible use in treating Systemic Lupus Erythematosus.
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Transmissible Spongiform Encephalopathies, or prion disorders, are caused by
the misfolding and aggregation of the cellular prion protein (PrPC). The precise
physiological role of the properly folded 209 amino acid GPI anchored PrPC is
unknown. PrPC deletions have been used to study the role of certain domains
within the protein. Interestingly, one of these mutations, DCR (D105-125 PrP),
whichdeletes 21 aminoacids in thehighly conserved central regionof theprotein,
causes neonatal fatality inmice andmassive neurodegeneration. Furthermore, the
toxicity that is caused byDCR is similar to that of prion disorders except without
the aggregation of PrPC. Biophysical studies showed that DCR causes two main
changes:weakening of themetal driven cis-interaction between theN- andC- ter-
minal domains and deletion of the region of the protein where regulatory prote-
olysis occurs. What is not known is if DCR neurotoxicity is a result of a
weakened cis interaction or elimination of proteolytic sites. In this study, we
test DCR’s toxicity source by replacing the central region with an uncleavable
flexible glycine-serine (GS) rich linker that retains the cis interaction of wild
type PrPC while blocking the cleavability of this region. NMR studies show the
cis interaction is preserved, cell and in vitro based cleavage assay’s show that ca-
nonical cleavage is blocked, and electrophysiological measurements show that
these uncleavable linkers generate spontaneous currents, which correlate to
toxicity that DCR exhibits. Therefore, these results show that the cleavability
of PrPC is a crucial regulatory function and that blocking it generates toxicity.
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Dynamins are a class of GTPase enzymes responsible for the fusion, fission, and
vesiculation of cellular lipid membranes throughout the cell. The dynamin-like
proteinsOptic Atrophy 1 (Opa1) andMitofusin (Mfn) 1 and 2 are responsible for
the fusion of the mitochondrial inner and outer membranes, respectively. Atlas-
tin mediates fusion of homotypic three-way junctions in the endoplasmic
reticulum (ER). Dynamin 1 (Dyn1) is responsible for fission of endocytic
clathrin-coated vesicles from the plasma membrane. Mutations in any of these
proteins can lead to neuropathies includingDominantOpticAtrophy,Hereditary
Spastic Paraplegia, and Charcot-Marie-Tooth, among others. Currently, struc-
tural and biochemical data is limiting for Opa1 and the Mfns, particularly in a
lipid environment. We have developed a protocol for expressing and purifying
biologically relevant and biochemically active shortened isoforms (Opa1GG
and Mfn1GG) in sufficient quantity to begin cryo-EM studies. We have shown,
using analytical ultracentrifugation (AUC) and size exclusion chromatography
(SEC) that an N-terminal heptad repeat of Opa1 is required and sufficient for
dimerization of the proteolytically processed short form, Opa1S. Opa1GG, lack-
ing this N-terminal region, migrates differently under multiple nucleotide
conditions by SEC. In addition, to verify work performed by x-ray crystallog-
raphy, we have begun probing the GTPase cycle of Atlastin using single particle
cryo-EMmethods.We have recently calculated a 4.3 angstrom resolution struc-
ture of the constricted state of Dyn polymers on lipid by cryo-EM.
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Troponin is a heterotrimeric, Ca2þ-binding protein responsible for regulating
muscle contraction in the heart. Missense mutations in genes encoding the sub-
units of the cardiac troponin complex are associated with inherited dilated car-
diomyopathy (DCM). However, the underlying molecular mechanisms of
disease pathogenesis are not fully understood. Here, we report a clinical case
of a 1-year-old female who presented with severe DCM and hypotonia. Whole
exome sequencing revealed a previously unreported de novo heterozygous
variant in exon 1 of the TNNC1 gene (c.12C>G), resulting in an Ile4Met mu-
tation located in the N-Helix region of cardiac troponin C (cTnC). We utilized
various biophysical and biochemical techniques to examine the molecular basis
of this pathogenic variant and provide evidence for allosteric communication
within the Ca2þ-binding subunit of the troponin complex. In vitro extraction
of native cTnC and reconstitution with either recombinant WT or I4M cTnC
in cardiac muscle preparations revealed decreased Ca2þ sensitivity of isometric
force development and slower kinetics of tension redevelopment (ktr) for I4M
compared to WT cTnC. Steady-state fluorescence measurements on isolated
cTnC using Bis-ANS indicated enhanced Ca2þ binding at the C-terminal
domain of I4M compared to WT. Furthermore, cTnC-I4M displayed a smaller
magnitude of Ca2þ-induced hydrophobic exposure compared to WT. Finally,
IANBD fluorescence (singly labeled at cysteine 84) titration studies revealed
tighter binding of cardiac TnI to I4M compared toWT. Altogether, these results
suggest that perturbed contractile kinetics and altered Ca2þ-binding, perhaps by
an allosteric mechanism, likely contribute to the contractile dysfunction
observed in this proband. Experiments using solution NMR spectroscopy are
currently underway to determine how a pathogenic mutation in the N-helix af-
fects the overall structure and dynamics of cTnC. NIH-HL128683.
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The cardiac thin filament controls the contraction and relaxation of cardiac
muscle. Mutations in this molecular machine have varying effects on the reg-
ulatory function of the cardiac sarcomere, and have been linked to both
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