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1. Dystrophin complexes with neuronal nitric oxide synthase through one of these domains in the sarcolemma 

of fast-twitch fibers. GLGF repeats are characteristic of these domains which are found in the MAGUK 

superfamily of proteins. Fraser syndrome is caused by the lack of one of these domains in (+) GRIP1. Homer-

binding proteins such as mGluRs and Shanks contain these domains. One of these domains in stargazin binds 

to PSD-95 which is critical for synaptic function of (*) AMPA receptors. These domains generally bind to the C-

terminus of cell surface receptors through beta sheet augmentation. The protein defective in cystic fibrosis is 

anchored by one of these domains. For ten points, name these common protein domains that mediate the linkage of 

receptors to the cytoskeleton, abbreviated by three letters. 

ANSWER: PDZ domains <Calin, Miscellaneous> [Edited] 

 

2. Patients with this condition were found to have increased prevalence of autoantibodies against Tribbles 

homolog 2. Sodium oxybate is usually given as a treatment for this disease. An SOL of less than eight minutes 

and two or more SOREMPs are indicative of this disease according to the (+) ICSD-3. Most people with this 

disorder have polymorphisms in TCR alpha and are HLA-DQB*06:02-positive. Selective destruction of (*) 

HCRT neurons in the lateral hypothalamus is the main cause of this disease whose diagnosis is commonly done 

using polysomnography and the Epworth Scale. This disorder’s main cause is mutations of the orexin receptor and 

other symptoms of this disorder include cataplexy, sleep paralysis and hypnagogic hallucinations. For ten points, 

name this neurological disorder that involves sudden periods of excessive daytime sleepiness. 

ANSWER: narcolepsy <Calin, Neurological Disorders/Diseases> [Edited] 

 

3. It’s not perfusion, but intravoxel incoherent motion can contribute to signal attenuation in a technique 

named after this process. A “spectrum imaging” method named after this process can be used to create the 

connectome. Torrey modified the Bloch equations for magnetization to include terms for this process to use in 

that technique. White matter (+) tractography can be mapped using a technique named after this process. 

ADC images eliminate T2 weighting in showing this process. Fractional anisotropy can be measured in one 

technique named after this process which mathematically models it as an ellipsoid using a (*) tensor, known as 

DTI. For ten points, name this process that names a type of MRI whose dynamics can be simply described using 

Fick’s equations and is based on the measurement of Brownian motion of water molecules. 

ANSWER: diffusion [accept diffusion weighted MRI; accept diffusion tensor imaging; accept diffusion spectrum 

imaging] <Calin, Techniques> [Edited] 

 

4. Description acceptable. PITX3 is involved in the differentiation of these cells and administration of Vitamin 

C increases Nurr1 expression in them. The drug pramipexole is an agonist to receptors in these cells and can 

be used to treat restless leg syndrome. The islands of (+) Calleja receive projections of these cells from a 

structure that contains the paranigral nucleus. These cells are found in the cell groups A8 through A14. These 

cells project from the arcuate nucleus in the (*) tuberoinfundibular pathway. The outputs of the lateral habenula 

target these cells in the VTA and they project onto the nucleus accumbens in the mesolimbic pathway. The pars 

compacta is created by these cells, which are found in the substantia nigra. For ten points, name these neurons that 

create the neurotransmitter released as part of the body’s reward system. 

ANSWER: dopaminergic neurons [prompt on “neurons” by asking “what neurotransmitter are they associated 

with?”] <Calin, Nervous cells> [Edited] 

 

5. Description acceptable. An in vitro model to detect the rate of this action with sodium fluorescein has been 

developed with monolayers of the bEnd.3 cell line. Monoclonal antibody fusion proteins can act as “Trojan 

horses” in doing this. Serum albumin conjugated (+) nanoparticles are commonly used to achieve this action 

which can be characterized by Evans blue dye. Many methods for this action block efflux pumps such as p-

glycoprotein and target the transferrin receptor. Formation of (*) microbubbles using focused ultrasound as 

well as receptor mediated endocytosis of cationic liposomes can be used to achieve this action. This action is 



 

required to pass a system of tight junctions. For ten points, name this task, which involves crossing a system of 

pericytes and astrocyte endfeet surrounding blood vessels making treatment of CNS disorders easier. 

ANSWER: bypassing the blood brain barrier [or BBB transcytosis; accept clear equivalents like “increasing 

BBB permeability”; prompt on answers like “drug delivery to the brain” with “what needs to be accomplished to do 

so?”; prompt on anything mentioning “blood brain barrier”; prompt on “receptor mediated endocytosis” before 

mention”] <Kanigicherla, Miscellaneous> [Edited] 

 

6. Høydal et al. found OV cells in this structure in 2019. Touretzky developed a spin glass model for this area 

with hexagonal activity bumps for path integration in rats. Layer II of this structure projects to the dentate 

gyrus and (+) CA3 region and this structure is the first part of the brain to be affected in Alzheimer's disease. 

A model of cells in this structure features stripe cells in a ring attractor and hippocampus independent (*) 

theta phase precession occurs in this structure. Jacobs et al. used single-neuron activity in patients playing video 

games to discover path cells in this area. May-Britt and Edvard Moser won the 2014 Nobel for discovering certain 

cells in this area when they saw different neurons firing while rats moved around a box. For ten points, name this 

area of the brain in the medial temporal lobe that contains grid cells and head-direction cells. 

ANSWER: entorhinal cortex <Calin, Brain Anatomy> [Edited] 

 

7. The Val66Met polymorphism is a well studied SNP in this protein. After production, this protein is 

secreted from dense-core vesicles whereby it binds carboxypeptidase E. This protein increases PSD-95 

trafficking which localizes the actin-remodeling proteins to (+) synapses. NMDA receptor activity can be 

increased by this protein through Fyn activation and phosphorylation of NR2B. This protein promotes NSC 

and NPC proliferation through Akt activation promoting a certain process in the subventricular zone and (*) 

olfactory bulb. One of this protein’s receptors is also known as p75 and is abbreviated LNGFR. Exercise increases 

expression and synthesis of this protein resulting in increased signalling through TrkB. For ten points, name this 

growth factor required for growth and differentiation of neurons during development of the central nervous system. 

ANSWER: brain-derived neurotrophic factor [or BDNF] <Calin, Miscellaneous> [Edited] 

 

8. It’s not Aplysia californica, but zeta inhibitory peptide has been shown to inhibit protein kinase Mζ in this 

organism, erasing the effects of long-term potentiation and making them ideal for chemotaxis and 

conditioning procedures. Research has shown that this organism displays the greatest expansion in (+) 

gustatory receptors than other insects, demonstrating the developmental plasticity in its genome. Classical 

olfactory conditioning experiments with this organism are usually performed with a relative (*) peppermint 

preference index using this organism’s American variety, Periplaneta americana. The reflex system of this 

organism is centered around its filiform covered cerci and giant fiber system, and can be controlled in discoid and 

Madagascar hissing varieties by a circuit board. For ten points, name these organisms which are notoriously hard to 

kill. 

ANSWER: cockroach [accept American cockroach or Periplaneta americana before mention] <Kanigicherla, 

Miscellaneous> [Edited] 

 

9. One type of these structures generally arise from the Obersteiner-Redlich zone. Immunostains of these 

structures demonstrate patchy S-100 protein as well as collagen IV expression and tissues in these structures 

can show “ancient change.” An “ice-cream-cone” appearance can be seen on a radiograph for (+) acoustic 

neuromas which are a type of these structures on the vestibulocochlear nerve. Spindle-shaped cells arranged 

in nuclear palisades known as (*) Verocay bodies occupy these structures and expression of merlin protein is 

typically lost in these structures. Tissues in these structures can be grouped in A and B regions named for Eugène 

Antoni. These structures typically have mutations in the NF2 gene in type II neurofibromatosis. For ten points, name 

these peripheral nerve sheath tumors composed of cells that wrap around axons to form the myelin sheath. 



 

ANSWER: schwannomas [accept vestibular schwannomas; prompt on “nerve sheath tumors” before mention; 

prompt on “Schwann cells”; accept reasonable equivalents such as “Schwann cell tumors”] <Calin, Neurological 

Disorders/Disease> [Edited] 

 

10. This man conducted case studies on specific bone amulets in ancient Peruvians, and concluded that the 

source trepanations were actually the result of intentional surgical procedure in Neolithic times. For 

additional research related to this researcher’s Society of (+) Anthropology of Paris, this man designed a 

stereograph with a swinging stand, and later used similar tools of craniometry in his publishing of On the 

Phenomenon of Hybridity. One important patient of this man developed gangrene (*) and complete paralysis of 

his right side prior to diagnosis, leaving him unable to write to communicate while another could only say five 

words, including “yes,” “no,” and “three.” Those two patients were Louis Victor Leborgne and Lazare Lelong. For 

ten points, name this man best known for first diagnosing Patient Tan with his namesake non-fluent aphasia. 

ANSWER: Paul Broca <Kanigicherla, Miscellaneous> [Edited] 

 

11. L’Etang et al. 2015 found that cochaperone SIL1 is robustly expressed in disease resistant slow fatiguing 

types of these cells but not expressed in fast fatiguing types of these cells. A ‘dynamic’ type of this cell 

enhances dynamic sensitivity and focuses on (+) Bag1 fibers. TDP-43 is a critical component of NHEJ in these 

cells. A protein named for the “survival” of these cells interacts with coilin in Cajal bodies whose mutation 

causes (*) SMA. The A4V and G93A mutations in superoxide dismutase 1 cause damage to these cells. Betz cells 

are an example of these cells that connect directly with anterior horn cells. One type of these cells are denoted with 

greek letters and their upper and lower types undergo degeneration in ALS. For ten points, name this cell whose 

axon directly or indirectly controls effector organs such as muscles and glands. 

ANSWER: motor neurons [or motoneurons; accept fast or slow fatiguing motor neurons; accept survival of 

motor neuron; accept upper or lower motor neurons; prompt on anything mentioning “neurons”] <Calin, Nervous 

Cells> [Edited] 

 

12. Dextran 40 can be used in prophylaxis for a side effect of this procedure, removing the need for EBP. The 

hanging drop technique utilizes a decrease in pressure to suck some saline solution in this procedure. This 

procedure relies on loss of resistance from the (+) ligamentum flavum as a sign. An instrument named after 

Tuohy can be used in this procedure. A positive Queckenstedt's maneuver in this procedure can indicate 

Froin's syndrome which is partially caused by (*) xanthochromia. Cryptococcal antigen tests can be carried out 

on the results of this procedure and oligoclonal bands as well as elevated 14-3-3 protein can be detected too. 

Epidural anaesthesia is often carried out before this procedure, and headaches due to a punctured dura mater can 

occur after it is carried out. For ten points, name this procedure used to collect cerebrospinal fluid for testing. 

ANSWER: lumbar puncture [accept spinal tap; accept epidural anesthesia or equivalents before 

“Queckenstedt”] <Calin, Techniques> [Edited] 

 

13. Description acceptable. A treatment for one condition in this class of disorders predominantly found in 

miners and welders includes a regimen of para-aminosalicylic acid, which was found to increase the 

prevalence of GAT-1. (+) Braak’s hypothesis for the etiology of this class of disorders involves a system in 

which molecular traffic through the nasal cavity causes gastric dysmotility prior to decreasing tyrosine (*) 

hydroxylase levels. In addition to manganism, rats with one type of this class of disorders exhibited proteinase-K 

resistant phosphorylated α-synuclein aggregates when exposed to washed cycad flour, and demonstrated significant 

hypersomnolence and bradykinesia. MPTP was the first identified causative agent for this idiopathic disease which 

features Lewy body pathology. For ten points, name this class of disorders, which involve tremors and slow 

movement, caused by external toxins. 

ANSWER: environmentally-induced Parkinsonism [accept reasonable equivalents such as idiopathic 

Parkinson’s disease; prompt on just “Parkinson’s disease”] <Kanigicherla, Neurological Disorders/Diseases> 

[Edited] 



 

 

14. Knockdown of protein kinase C epsilon in this structure reduces ethanol consumption in mice. It’s 

namesake intercalated cells are populations of GABAergic neurons which are involved in extinction learning. 

Joseph LeDoux proposed two sensory pathways, the (+) “high road” and “low road” to this structure as well 

as the possibility of relearning in this structure’s namesake hijack. Patient (*) S.M. is an important model in the 

scientific research of these structures which she lacked as a result of the Urbach–Wiethe disease. Bilateral lesions of 

the medial temporal lobe affect these structures in Klüver–Bucy syndrome. After the hippocampus processes 

sensory information, it is sent to the basolateral complex and delivered to these structures. For ten points, name these 

almond-shaped clusters in the brain involved in fear conditioning and emotional response.  

ANSWER: amygdala [prompt on “basolateral complex” before mention; accept intercalated cells of the amygdala] 

<Qi, Brain Anatomy> [Edited] 

 

15. Studies utilizing this technique used wavelet transforms to analyze spiking activity at different frequencies 

on a millisecond resolution in hippocampal slices. This technique can be characterized by electrochemical 

impedance spectroscopy and cyclic voltammetry. Silicon based examples of these devices are named for (+) 

Michigan and Utah. A polyethylene imine-laminin, nitrocellulose coating, or gas plasma discharge is used to 

make the surface of these devices polar in order to bind (*) plasma membranes. This alternative to patch 

clamping receives large amounts of electrical data from 60 titanium nitride electrodes distributed on its surface, 

which can be implanted in vivo or in vitro. For ten points, name this technique in which neurons are cultured on a 

microchip in order to detect and stimulate change in extracellular electrical potential. 

ANSWER: microelectrode arrays [or multielectrode arrays; accept MEAs] <Kanigicherla, Techniques> [Edited] 

 

 

Extras: 

Anomalies in the KCNC3 Shaw-related subfamily protein channel are associated with incidences of this 

condition. Mutations in the twinkle protein can cause an infantile-onset type of this condition. Oculomotor 

apraxia and (+) olivopontocerebellar atrophy is often present in this condition. XLSA-A or ASAT displays 

similar conditions to another variant of this disease characterized by dystonia caused by an expansion of (*) 

CAG repeats in ATXN3, alternatively called Machado-Joseph disease. The Huntington’s-like type 17 of this disease 

is also associated with an expansion above 44 units of CAG repeats in the TBP gene, and can be characterized by 

nystagmus and areflexia, which are symptoms associated with more than ten of the 30 types of this disease. For ten 

points, name this disease, a hereditary progressive loss of coordination abbreviated SCA. 

ANSWER: spinocerebellar ataxia [accept infantile onset spinocerebellar ataxia; accept other forms of 

spinocerebellar ataxia; prompt on just “ataxia”] <Kanigicherla, Neurological Disorders/Diseases> [Edited] 

 

This process is the third symptom of a cholinergic crisis according to the SLUDGE mnemonic. The pudendal 

nerve that extends from Onuf's nucleus controls this process through the rhabdosphincter muscle. 

Overactivity of this process is usually treated with (+) antimuscarinic drugs such as darifenacin and 

oxybutynin and is known as OABS. Afferent signals for this process begin during the “voiding phase” and 

ascend the spinal cord to the periaqueductal gray where they project to (*) Barrington's nucleus also known as 

the pontine micturition center. Defects in this process can be treated by using Botulinum Toxin A injections into the 

detrusor muscle. Injury to the hypothalamus can cause diabetes insipidus which increases the frequency of this 

process due to lack of vasopressin production. For 10 points, name this process that empties the balls. 

ANSWER: urination [accept micturition before mention; accept reasonable equivalents such as peeing] <Calin, 

Systems Neuroscience> [Edited] 


