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Laboratory Posters | Jeffery Hall 
 

L1. Neil Burgess - UCL Institute of Cognitive Neuroscience 

POSTER TITLE 

Spatial cell activity during virtual navigation of open arenas by head-restrained mice 

 

AUTHORS 

Chen A, King JA, Lu Y, Hayman R, Cacucci F, Burgess N 

 

ABSTRACT 
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inherited metabolic disorders. Use of the material should particularly illuminate 

developmental gene expression underlying aspects of functioning that characterise humans 

as opposed to lower animals (e.g. higher brain function, language). This research is 

essential if we are to introduce new methods for prevention of congenital defects and 

develop an improved understanding of “what makes us human”. The HDBR has ethics 

approval for the collection, storage and distribution of material between 4 and 20 weeks post 

conception. The material can be used to generate cell lines, stem cells, protein, RNA and 

DNA. In addition, paraffin wax and frozen sections of embryos and early foetuses are 

available for in situ hybridisation and immunohistochemistry. For users who do not have 

experience in gene expression analysis the HDBR offers an in-house gene expression 

service using in situ hybridisation and/or immunohistochemistry. We will highlight data from 

recent projects that have used our resource to study gene expression in the human 

embryonic and foetal brain and spinal cord. 

 

L3. Frances Edwards – UCL Department of Neuroscience, Physiology & 
Pharmacology 
 
Damian Cummings 

POSTER TITLE 

Alzheimer’s disease: Developing mouse models to seek novel drug targets and treatments 

 

AUTHORS 

Edwards, FA 

 

ABSTRACT 

We concentrate on APP, TAU and TREM2 knock-in mouse models to understand the 

earliest changes in Alzheimer’s disease.  By combining these knock-in models with other 

risk-factors, we hope to produce improved models in which we can study interactions of 

microglia and synaptic transmission before and during plaque deposition.  Furthermore, we 

hope to identify factors that may result in rising amyloid beta leading to the development of 

neurofibrillary tangles and neurodegeneration. As well as seeking new drug targets, we are 

investigating the possibility of using drugs already approved for other conditions in slowing 

disease progression.Techniques:• In vitro electrophysiology; patch clamp and field 

recording• Acute brain slices• Cultures (organotypic, neurones, astrocytes, microglia)• 

Molecular biology• Immunohistochemistry• Confocal microscopyCollaborations:• Genomics, 
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L6. Sara Mole - MRC Laboratory for Molecular Cell Biology 

POSTER TITLE 

Batten disease 

 

AUTHORS 

Mole S 

 

ABSTRACT 

The Mole Laboratory is mainly interested in the neuronal ceroid lipofuscinoses (NCL, Batten 

disease). These are monogenic inherited neurodegenerative diseases characterised by the 

accumulation of autofluorescent lipofuscin-like (age pigment) material in lysosomes, and 

neuronal loss. Those affected suffer seizures, visual failure, declining mental and motor 

skills, and die prematurely. The age of onset ranges from birth to late in adulthood, mostly 

affecting children, and is characteristic for the underlying genetic defect.  Thirteen genes 

have been identified, and over 400 mutations. We curate the international NCL mutation 

database.We have 4 main research interests: (1) Genetics, classification and diagnosis; (2) 

The molecular and cellular basis; (3) Identification of new therapeutic targets and drugs; (4) 

Developing gene therapy to treat the brain and the eye. We work closely with UCL 

colleagues towards all aims, coordinate an EU H2020 consortium, BATCure, to achieve 

aims (2-4), and make extensive use of systems approaches and the genetic tractability of 

fission yeast Schizosaccharomyces pombe to speed aims (2,3). 

 

L7. Richard Poole – UCL Department of Cell and Developmental Biology 

Thomas Mullan 

POSTER TITLE 

Many ways to make a neuron? Investigating early embyronic neuronal specification and 

post-embyronic glia-to-neuron cell fate switches 

 

AUTHORS 

Poole R 

 

ABSTRACT 

In the Poole lab we are interested in the cellular and molecular mechanisms that regulate 

neuronal specification. With a small nervous system arising from an invariant developmental 

cell lineage and an abundant genetic toolkit, the nematode Caenorhabditis elegans 

represents a model in which we can investigate these mechanisms with single-cell 

resolution. C. elegans neurons arise non-clonally from many branches of the embryonic 

lineage, this suggests that multiple mechanisms of neuronal specification may be employed 

concurrently in the worm. We have two main projects in the lab, which we investigate using 

unbiased forward genetic approaches and modern genetic techniques. Firstly, in the embryo 
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Transport and translation of mRNAs inaxons of sympathetic neurons. We discovered novel 

elements located within the 3’UTRs thatare necessary for axonal transport and translation of 

transcripts in response to neurotrophinstimulation 
 

L10. Paul Whiting - ARUK UCL Drug Discovery Institute  

POSTER TITLE 

Finding new therapeutic approaches for dementias 

 

AUTHORS 

Whiting P 

 

ABSTRACT 

The Alzheimer’s Research UK Drug Discovery Institute (ARUK DDI) at UCL was initiated in 
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the Nrp1YSNN with a floxed Nrp1-null allele and a tamoxifen-inducible, endothelial Cre 
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7. Karolin Kramer - UCL GOS Institute of Child Health 

 

POSTER TITLE 

Generation of a patient-derived dopaminergic cell model of aromatic L-amino acid 

decarboxylase (AADC) deficiency 

 

AUTHORS 

Kramer K, Barral S, Ng J, Pope S, Heales SJ, Kurian MA 

 

ABSTRACT 

Background: Aromatic L-Amino Acid Decarboxylase (AADC) deficiency is a severe 

pharmacoresistant neurological disorder due to inherited autosomal recessive loss-of-

function mutations in the DDC gene. The resultant impairment of AADC enzyme activity 

severely impacts on monoamine synthesis, leading to reduced levels of dopamine and 

serotonin. Affected patients present with marked neurodevelopmental delay, hypotonia, 

oculogyric crises and autonomic dysfunction. Currently, there are few truly disease-

modifying therapies.Aims: To generate AADC patient-derived induced pluripotent stem cells 

(iPSC) for subsequent differentiation into midbrain dopaminergic neurons, and to utilise this 

model to better define disease mechanisms and test novel therapeutic strategies.Methods: 

Patient and age-matched control fibroblasts were reprogrammed into iPSC using Sendai 

virus methods. A modified dual SMAD inhibition protocol was then utilised for differentiation 

of all iPSC lines to day 70 of maturation. The generated neuronal model was then analysed 

for mature mDA neuronal identity and AADC disease-specific features.Results: We have 

generated iPSC lines from skin fibroblasts derived from two patients with AADC deficiency 

and one age-matched control subject. One patient harboured a homozygous missense 

mutation (p.R347G) and the other was a compound heterozygote for a nonsense variant 

(c.C102T) and missense mutation (p.L408I) in DDC. Generated iPSC lines were confirmed 

as being truly pluripotent, then successfully differentiated into midbrain dopaminergic (mDA) 

neurons, with characteristic neuronal morphology, expressing tyrosine hydroxylase (TH) and 

microtubule-associated protein 2 (MAP2). Using high performance liquid chromatography 

(HPLC), we detected significantly marked reduction of AADC enzyme activity in patient mDA 

when compared to the age-matched control (P=0.0071). Conclusion: our iPSC-derived mDA 

neuronal model represents an ideal platform to further elucidate disease mechanisms, as 
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address this question. We find that hippocampal NSCs are heterogeneous in their response 
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ABSTRACT 

The microtubule-associated protein tau (MAPT) is responsible for the stabilization of the 

axonal network. The formation of hyperphosphorylated tau inclusions is a common hallmark 

of tauopathies, a group of neurodegenerative disorders that includes Alzheimer’s disease 

(AD). Several studies in mouse models of AD and tauopathies have shown that the 

reduction of tau is beneficial. Previously, we demonstrated that MAPT-AS1, an antisense 

long non-coding RNA (lncRNA) gene that overlaps with the 5’-untranslated region of MAPT, 

significantly inhibits tau translation. Subsequently, we aimed to investigate the therapeutic 

potential of this lncRNA in in vivo models by using an AAV9 vector with a CMV promoter. 

Two groups of 7-10 month-old hTau mice expressing the human full-length tau on a Mapt-/- 

background, were intra-cranially injected in the right hippocampus with either the full-length 

MAPT-AS1 transcript tNAT1 (FL), or inactive tNAT1 (∆M). Mice injected with FL showed 

robust decrease in the protein levels of tau 8 weeks post-injection when compared to ∆M-

injected mice. Furthermore, qRT-PCR analysis indicated that tau protein levels were 

inversely correlated with tNAT1-FL lncRNA levels, which was not the case with the ∆M 

construct. Overall, our findings suggest that AAV9-mediated delivery of MAPT-AS1 
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16. Jenna Carpenter - UCL Institute of Neurology 

POSTER TITLE 

Investigating the pathogenic mechanisms of progressive myoclonic epilepsy with ataxia 

 

AUTHORS 

Carpenter J, Heneine J, Sampedro Castaneda M, Praschberger R, Mannikko R, Jepson J, 

Lignani G, Schorge S 

 

ABSTRACT 

The progressive myoclonic epilepsies (PMEs) are a highly heterogeneous group of rare 

disorders characterised by muscle jerks (myoclonus) and epileptic seizures that worsen over 

time. Loss of function mutations in the Golgi SNARE receptor complex member 2 (GOSR2) 

gene and a recurrent c.959G.A (p.Arg320His) de novo mutation in KCNC1 (Kv3.1) have 

been identified as important causes of PME with ataxia. GOSR2 is an essential protein 

involved in ER-Golgi trafficking and Kv3.1 is a voltage-gated potassium channel that 

contributes to rapid action potential repolarisation and high frequency firing. Here we use a 

combination of genetic strategies, viral vectors and electrophysiology to show that patho-

mechanisms underlying PME with ataxia may converge on dendritic dysfunction. Using 

primary cortical cultures from mice, we show that lentiviral-mediated overexpression of 

GOSR2 mutants results in a reduction of miniature excitatory post-synaptic currents. For 

KCNC1-PME, we find that overexpression of the Arg320His mutant in interneurons results in 

dendritic collapse and neurotoxicity and have excluded a proton leak current through the 

voltage-sensor domain of the channel as a potential mechanism of toxicity. We are now 

developing an in vitro CRISPR/Cas9 knock-in model of KCNC1-PME and alternative in vivo 

strategies in order to further elucidate the mechanisms of GOSR2/KCNC1-PMEs. 
 

17. Bimali Hapuarachchi - UCL Institute of Neurology 

POSTER TITLE 

A cell model for the study of the association of EIF2AK3/PERK with PSP 

 

AUTHORS 

Hapuarachchi B, Hamilton J, Ehteramyan M, Willumsen N, Warner T, de Silva R 

 

ABSTRACT 

The EIF2AK3 gene encoding the endoplasmic reticulum unfolded protein response (UPR) 

sensor, PERK, is a risk factor for the tauopathy, progressive supranuclear palsy (PSP). 

Activated PERK and UPR markers are associated with tau inclusions in PSP and 

Alzheimer’s disease brains. The associated SNP, rs7571971, is in linkage disequilibrium 

with coding SNPs, rs867529(Ser136Cys), rs13045(Gln166Arg) and rs1805165(Ala704Ser), 

forming the coding haplotypes of three highly conserved residues; HapA (conserved): S136-

R166-S704 and HapB (divergent): C136-Q166-A704. A previous study showed that the 

divergent risk Haplotype B (HapB) has increased PERK activity suggesting that this forms 

the basis of the genetic risk. To investigate functional implications, we generated isogenic 

HEK293 cell lines for tet-inducible expression of PERK coding haplotypes with a C-terminal 

myc-tag to discern from endogenous PERK. With Western blot analyses, we demonstrated 

robust, inducible expression of myc-tagged PERK. Interestingly, with subsequent passages, 

the HapB PERK variants alone undergo C-terminal cleavage as evidenced by loss of the 

myc-tag which results not only in increased PERK protein but also reduced activated p-



17   2018 UCL NEUROSCIENCE SYMPOSIUM |7 



18   2018 UCL NEUROSCIENCE SYMPOSIUM | POSTER ABSTRACT BOOKLET 
 

20. Sarah Jolly - UCL Institute of Neurology 

POSTER TITLE 

Characterisation of the CNS expression and function of Notum, a negative regulator of Wnt 

signalling pathway 

 

AUTHORS 

Jolly S, Schuhmacher L, Lines G, Mahy W, Willis N, Bictash M, Jones EY, Fish P, Jaie 

Bilsland J, Vincent JP, Whiting P, Salinas P 

 

ABSTRACT 

The Wnt signalling pathway regulates several aspects of brain development and function, 

including synapse formation, synaptic transmission and maintenance in the adult, as well as 

blood brain barrier formation and maintenance. There is some evidence suggesting that the 

Wnt signalling pathway is downregulated in Alzheimer’s disease (AD) and that this could 
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p.T647P mutation in TNFAIP3. 1. Crow YJ. Type I interferonopathies: a novel set of inborn 

errors of immunity. Annals of the New York Academy of Sciences. 2011;1238(1):91-8. 2. 

Lee-Kirsch MA, Wolf C, Kretschmer S, Roers A, editors. Type I interferonopathies—an 

expanding disease spectrum of immunodysregulation. Seminars in immunopathology; 2015: 

Springer. 3. García-Sastre A, Biron CA. Type 1 interferons and the virus-host relationship: a 

lesson in detente. Science. 2006;312(5775):879-82. 4. Volpi S, Picco P, Caorsi R, Candotti 

F, Gattorno M. Type I interferonopathies in pediatric rheumatology. Pediatric Rheumatology. 

2016;14(1):35. 5. Saitoh T, Yamamoto M, Miyagishi M, Taira K, Nakanishi M, Fujita T, Akira 

S, Yamamoto N, Yamaoka S. A20 is a negative regulator of interferon regulatory factor 3 

signalling. Journal of Immunology. 2005 Feb 1;174(3):1507-126. Zhou Q, Wang H, Schwartz 

DM, Stoffels M, Park YH, Zhang Y, et al. Loss-of-function mutations in TNFAIP3 leading to 

A20 haploinsufficiency cause an early-onset autoinflammatory disease. Nature genetics. 

2016;48(1):67-73. 

 

26. Christina Murray - UCL Institute of Neurology 

POSTER TITLE 

Genetic and proteomic profiling of sporadic, familial and TREM2 variant Alzheimer’s disease 

post-mortem brains 

 

AUTHORS 

Murray CE, Heywood WE, Mills K, Lashley T 

 

ABSTRACT 

TREM2 is a genetic risk factor for late onset Alzheimer’s disease (AD). As TREM2 is 

expressed on microglia and involved in neuroinflammation, this indicated inflammatory 

involvement in AD. Here we explore the gene expression profiles of 286 inflammatory genes 

in post-mortem brains from the frontal cortex of sporadic AD (SAD, n=10), familial AD (FAD, 

n=7), TREM2 variant cases with AD (TREM2 SAD, n=3), TREM2 variant cases that had no 

AD pathology (TREM2 controls, n=2) and normal controls (n=6), comparing to the proteomic 

profile in the same cases. RNA was extracted from all cases and analysed using the 

Nanostring human inflammation panel. Proteins were extracted and analysed using label-

free mass spectrometry. Data was analysed using IPA software. At the genetic level, TREM2 

SAD cases had higher upregulation of genes involved in the neuroinflammatory pathway 

compared to SAD cases, whereas TREM2 controls had large levels of downregulation. At 

the protein level, TREM2 SAD cases showed upregulation of APP and MAPT but TREM2 
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suppressors, affecting different cellular processes. We are now in the process of 

characterizing these, checking whether they are affecting downstream toxicity or directly the 

levels of dipeptide repeat proteins generated from the repeats. 
 

29. Alexandra Petrache - UCL School of Pharmacy 

POSTER TITLE 

Enhanced inhibitory function of resilient calretinin-expressing interneurons in an AppNL-

F/NL-F mouse model of Alzheimer’s disease 

 

AUTHORS 

Petrache AL, Saito T, Saido TC, Ali AB 

 

ABSTRACT 

Alzheimer's disease (AD) patients lose memory and cognitive functions. Evidence suggests 

a disruption of synaptic inhibitory-excitatory balance which correlates with the accumulation 

and spread of amyloid-β (Aβ) protein that plays a prime role in the pathogenesis of AD 

leading to neurodegeneration. We hypothesise that these processes are related to over-

active calretinin-expressing (CR) interneurons - a sub-class of inhibitory cells specialised to 

govern only inhibition.    To investigate this hypothesis, we performed whole-cell intracellular 

recordings combined with neuroanatomy in brain slices from the first Aβ precursor protein 

knock-in mouse model (AppNL-F/NL-F) and age matched wild-type mice.Our results suggest 

a preservation of CR cells co-localised with the enzyme for the inhibitory neurotransmitter 

GABA, GAD67 throughout the brain despite the presence of Aβ plaques and increased 
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enhancing insulin production. Exendin-4 has also demonstrated neuroprotective properties, 

and is currently being tested in clinical trials for Alzheimer’s and Parkinson’s diseases. Given 

the need to develop effective treatments for neonatal HIE, the encouraging studies 
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ABSTRACT 

Cognitive decline is a major symptom in Alzheimer’s disease (AD), which is closely associat-

ed with brain network hyper-excitability and inhibitory interneuron dysfunction. A major inhibi-

tory interneuron in the brain that releases the neuropeptide cholecystokinin (CCK), thought 

to be important for memory functions also colocalises presynaptic cannabinoid type-1 (CB1) 

receptors. Using the AppNL-F/NL-F knock in mouse model of AD aged-matched to wild-type 

mice, we per-formed in vitro whole-cell recordings combined with immuno-histochemistry in 

the CA1 region of the hippocampus to investigate whether the synergetic synaptic 

modulatory mechanisms of CCK-cells and CB1 receptors were altered in AD.   We 

discovered during pre-phenotypic symptoms of AD (2 months), CCK cells were hyper-

excited in the AppNL-F/NL-F model in contrast to wild-type mice. Confocal microscopy 

analysis revealed exclusive colocalisation between CCK-expression and CB1 receptors in 

AppNL-F/NL-F mice consistent with wild-type mice during this period. However, in the 

presence of post-phenotypic symptoms of AD (12-16 months), including amyloid beta 

plaques, increased neu-ro-inflammation; astrocytosis and gliosis, there was a reduced 

expression of CCK, but pre-served CB1 receptor expression without CCK colocalisation in 

the AppNL-F/NL-F model. Our data suggests that CCK interneurons are vulnerable in AD, 

and this altered inhibitory function probably contributes to the process of neurodegeneration. 
 

33. Yoshiteru Shimoda - UCL Institute of Neurology 

POSTER TITLE 

Glutamate/GABA transients during interictal spikes and focal neocortical seizures 

 

AUTHORS 

Shimoda Y, Magloire V, Leite M, Kullmann DM 

 

ABSTRACT 

Seizures emerge from a disturbance in the finely tuned excitation / inhibition balance present 

in the brain. However, how this balance evolves throughout epileptic activity remains to be 

established. Indeed, in vivo electrophysiological recordings of excitatory and inhibitory 

synaptic activity are technically very challenging, especially during seizure episodes. Here, 

we take advantage of electrography, two-photon imaging, and genetically-encoded 

glutamate and GABA sensors to directly observe glutamate and GABA release profiles 

during chemically-induced focal seizures. Specifically, AAV-hSyn-iGluSnFr or AAV-hSyn-

iGABASnFr was injected into layer 2/3 of the visual cortex of C57BL/6 mice. 2-3 weeks later, 

head-plates and electrocorticogram (ECoG) electrodes were implanted and craniotomies 

were performed over the visual cortex. A chemoconvulsant (pilocarpine, 3.5M, 200-300nL) 

was then injected locally into layer 5 to induce focal seizures. Glutamate and GABA sensor 

imaging combined with ECoG recordings allowed us to precisely look at the relationship 

between the different phases of seizure activity, from inter-ictal events to the termination of 

ictal discharges. In this way, we observed that both glutamate and GABA release is time-

locked to the beginning of interictal spikes, while a possible build-up of glutamate and GABA 

seems to occur before the onset of long-lasting seizures. 

 

34. Roberto Simone - UCL Institute of Neurology 

POSTER TITLE 

Antisense long non-coding RNA MAPT-AS1 represses tau protein synthesis through an 

embedded MIR repeat 
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AUTHORS 

Simone R, Javad F, Emmett W, Almeida F, Ehteramyan M, Zuccotti P, Modelska A, Zareba-
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PPG-Gi mice, CNO did not elicit a hyperphagic response in free-feeding or fasted mice. 

However, following a 15min liquid diet preload, intake was increased during hour 1, driven by 

reduced latency to meal 1. With 1hr liquid diet access, liquid diet intake itself was increased 

by CNO, followed by a compensatory decrease in chow intake during the next hour. Thus, 

while PPG neurons are seemingly sufficient to induce physiological satiety, they may only be 

necessary following high-volume meals. 

 

Neural Excitability, Synapses and Glia | Elvin Hall 
 

38. Rawan Alsubaie - UCL Department of Neuroscience, Physiology & Pharmacology 

POSTER TITLE 

Functional and behavioural investigation of amygdala to hippocampus connectivity 

 

AUTHORS 

AlSubaie R, Menichini E and MacAskill A 

 

ABSTRACT 

The Basomedial Amygdala (BMA) and ventral hippocampus (vHPC) are crucial for the 

appropriate behavioural response to affective cues. Classical studies have shown dense 

innervation of BMA axons in vHPC, but the functional properties of the circuit remain 

relatively unexplored. Through a series of anatomical, functional and behavioural 

experiments we describe a strong functional circuit between the BMA and vHPC. First, using 

anterograde and retrograde tracers, we confirmed reciprocal anatomical connectivity 

between the vHPC and BMA. Next, using ChR2-assisted circuit mapping we found strong 

excitatory and inhibitory synaptic input from BMA to vHPC, with interesting inhibitory circuit 

architecture. In order to begin to probe the behavioural role of this circuit we next 

manipulated the activity of BMA to vHPC axons in vivo during free behaviour, where we 

found this projection is sufficient to influence affective behaviour. Overall we show that BMA 

projection neurons anatomically and functionally connect to vHPC pyramidal neurons, and 

that this circuit may be involved in the control of appropriate affective behaviour. 
 

39. Tim Church - UCL Department of Neuroscience, Physiology & Pharmacology 

POSTER TITLE 

The molecular mechanism underlying calcineurin-mediated long-term depression of synaptic 

strength via the anchoring protein AKAP79 

 

AUTHORS 

Church TW, Gold MG 

 

ABSTRACT 

Long-term depression (LTD) of synaptic strength is thought to constitute a fundamental 

mechanism for encoding memory. In the leading model for studying the molecular basis of 

LTD – calcium-dependent LTD at CA3-CA1 hippocampal synapses – LTD is brought about 

by the calcium-sensitive phosphatase calcineurin. We are investigating how anchoring of 

calcineurin in tandem with protein kinase A (PKA) by the anchoring protein AKAP79 enables 

this process to occur. We are pursuing a multidisciplinary approach to test a new hypothesis 

that posits that calcineurin may directly alter the activity of PKA in the context of the AKAP79 
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signalling complex to bring about LTD. In vitro, we are performing structural and enzymatic 

investigations with purified reconstituted signalling complexes. In silico, we are developing 

new quantitative models to understand interplay between the different components of the 

signalling complex. Importantly, we are also testing our novel hypothesis by introducing 

targeted mutations into regulatory subunits of PKA using a lentiviral-based knockdown-

recovery approach in rat hippocampal slices.  We anticipate that this strategy will reveal how 

the fundamental process of LTD is brought in mammalian synapses at the molecular level. 

 

40. Jonathan Cornford - UCL Institute of Neurology 

POSTER TITLE 

Dendritic NMDA receptors in parvalbumin neurons enable strong and stable neuronal 

assemblies 

 

AUTHORS 

Cornford JH, Mercier MS, Leite M, Magloire V, Hausser M, Kullmann DM 

 

ABSTRACT 

Deletion of NMDA receptors from parvalbumin-positive (PV+) interneurons disrupts gamma 

oscillations and destabilizes hippocampal spatial representations. How do NMDA receptors 

contribute to synaptic integration by PV+ interneurons to support robust neuronal 

assemblies? We show, using two-photon glutamate uncaging, that NMDA receptors underlie 

supralinear summation of synaptic inputs in mouse hippocampal CA1 PV+ interneurons, but 

only in dendrites innervated by feedback connections from local pyramidal neurons. 

Incorporating NMDA receptors at feedback connections in an oscillating excitatory-inhibitory 

spiking neural network provided for cooperative interactions among clustered inputs, and 

increased the stability of cell assemblies in the face of distracting inputs. Disrupted cell 

assembly interactions may underlie cognitive and sensory gating deficits seen with impaired 

NMDA receptor signaling in PV+ interneurons. 
 

41. Shehrazade Dahimene - UCL Department of Neuroscience, Physiology & 
Pharmacology 
 
POSTER TITLE 

The novel α2δ-like protein promotes N-type calcium channel trafficking and function 

 

AUTHORS 

Dahimene S, Page KM, Ho D, Kadurin I, Ferron L, Powell GT, Pratt WS, Wilson  SW and 

Dolphin AC 

 

ABSTRACT 

N-type voltage-gated calcium channels (CaV2.2) play an important role in neurotransmitter 

release. The channel auxiliary α2δ-subunits modulate the trafficking and biophysical 

properties of the pore-forming α1 subunit. In this study we examined the interaction of 

CaV2.2 α1 with both α2δ-1 and a related α2δ-like protein, Cachd1, whose function is 

unknown. Recently, the cryo-EM structure of skeletal muscle CaV1.1 complex showed that 

Domain-I of the α1 subunit interacts with the α2δ-1 VWA-domain. Mutating the key residue 

Asp122 in CaV2.2 Domain-I abolished the effect of α2δ-1 on CaV2.2 channel trafficking and 

function. Surprisingly, Cachd1, which is predicted to have a disrupted VWA-domain which 

would disrupt such interactions, increased both WT CaV2.2 as well as Asp122Ala CaV2.2 
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currents to the same extent, although less than α2δ-1. In conclusion, we have validated the 

predicted site of interaction of the CaV2.2 α1-subunit with α2δ-1, and found that a key 

residue in the α1 Domain-I is essential for this interaction. Moreover, the effect of Cachd1, a 

related α2δ-
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morphology and motility. By genetically targeting a regulator of Arp2/3, we find that 

surveillance is reduced without affecting the ability of microglia to respond to damage, 

suggesting that microglia use specific actin regulators for different behaviours. This study 

highlights the critical role of the actin cytoskeleton for microglial motility and uncovers novel 

functions for actin regulators in modifying these behaviours. 

 

44. Ivan Kadurin - UCL Department of Neuroscience, Physiology & Pharmacology 
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of the mechanisms that regulate transmitter release at the level of single presynaptic 

boutons. Using both electrophysiology and imaging methods we report how the recently 

developed fast fluorescent glutamate sensor iGluSnFR can be successfully used to 

overcome these issues. This approach reveals how presynaptic boutons respond to 

individual action potentials, with high temporal and spatial resolution. Briefly, we transfect 

primary cortical cultures with iGluSnFR cDNA, establish whole-cell patch-clamp recording 

from a presynaptic pyramidal neuron and simultaneously monitor action potential-evoked 

fluorescence responses in tens of presynaptic boutons with ~5 ms time resolution using an 

EM-CCD camera. This allows accurate quantification of both synchronous and 

asynchronous release components at different stimulation frequencies in individual 

presynaptic boutons. We are currently using this approach to investigate the role of 

Synaptotagmin-1 in controlling synchronous and asynchronous components of transmitter 

release in small central synapses. 

 

48. Marion Mercier - UCL Institute of Neurology 

POSTER TITLE 

Long-term plasticity in hippocampal neurogliaform interneurons 

 

AUTHORS 

Mercier MS, Magloire V, Kullmann DM 

 

ABSTRACT 

Long-term potentiation (LTP) of excitatory transmission onto hippocampal principal cells 

plays an important role in memory encoding. Within stratum radiatum, LTP at Schaffer 

collateral-CA1 pyramidal cell synapses is balanced by a complementary increase in the 

recruitment of feed-forward inhibitory interneurons (Lamsa et al., 2005). CA1 pyramidal cells 

also exhibit LTP at their distal synapses located in stratum lacunosum moleculare (SLM), 

which receive excitatory input from entorhinal cortex layer III (ECIII). Whilst this pathway 

recruits strong feed-forward inhibition, mediated largely by neurogliaform interneurons, it is 

not known whether ECIII synapses onto SLM interneurons can also be potentiated.Using 

whole-cell recordings from SLM interneurons in acute mouse hippocampal slices, we find 

that a low-frequency pairing protocol induces pathway-specific, NMDA receptor-dependent 

LTP in these cells. A spike-timing-dependent-plasticity (STDP) protocol, however, induces 

LTP that is neither pathway-specific nor NMDA receptor-dependent, but is blocked by the 

calcium chelator BAPTA. Furthermore, LTP can be induced by selective optogenetic 

stimulation of EC fibers, but not of fibers from the nucleus reuniens of the thalamus, which 

also sends excitatory projections onto SLM interneurons. Finally, using a recently developed 

mouse line (Ndnf-cre) to selectively target neurogliaform cells, we show that LTP is 

expressed in this subset of SLM interneurons. 
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An investigation of the intracellular mechanism underlying cholinergic-induced action 
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ABSTRACT 

Cholinergic innervation of the hippocampal Dentate Gyrus (DG) plays an important role in 

hippocampus-depending learning. We have shown that axonal muscarinic receptor 

stimulation leads to a persistent reduction in the action potential (AP) threshold in DG 

granule cells (GCs) (1). This effect depends on enhanced T-type Ca2+ channel function. 

The intracellular mechanism coupling muscarinic receptors to T-type Ca2+ channels 

remains unknown. Here, we investigated whether this coupling involves Ca2+ calmodulin-

dependent kinase (CaMKII). To test this, we made electrophysiological recordings from 

mature GCs in acute brain slices. Post-hoc morphological analysis was performed to 

-called ‘long-axon (LA)’ 

neurons).Bath application of 1µM Oxotremorine-M (Oxo-M) onto LA neurons but not short-

axon (SA) neurons caused a long-lasting reduction in the AP threshold. Consequently, AP 

firing was persistently enhanced in LA neurons. Moreover, Oxo-M application onto both LA 

and SA neurons transiently depolarised the resting membrane potential (RMP) and induced 

an afterdepolarisation (ADP) following the action potentials. LA-neuron pre-treatment with 

CaMKII inhibitors selectively prevented the AP threshold plasticity and increase in AP firing. 

Our results, therefore, suggest that axonal muscarinic receptor-induced AP threshold 

plasticity involves CaMKII.  (1) Martinello et al., (2015) Neuron, 85, 346-63. 
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ABSTRACT 

Synaptic transmission forms the basis of neuronal communication in the brain. Vesicular 

release of neurotransmitter involves highly specialised machinery optimised for speed and 

coupled to the action potential-evoked presynaptic Ca2+ influx. It is generally thought that 

fast synchronous release is triggered by the vesicular Ca2+-
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release and de-synchronizes evoked synaptic vesicle fusion. These results argue that Syt1 

oligomerization plays a major role in synchronization of synaptic transmitter release and 

vesicle recycling. 
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images of the haemodynamic response, a marker of functional activation, can be 

reconstructed if a model of photon propagation is used as part of the fNIRS data analysis. 

This requires prior anatomical knowledge.Using an MRI atlas as prior anatomical knowledge 

reconstructs accurately localised cortical activation in adults. Image reconstruction using 

subject-specific anatomy has been demonstrated in infants; to date, an atlas-guided 

approach has not.Using averaged structural MR data, we have produced an atlas of head 

models with realistic spatial mapping of brain and extracerebral tissue for use in optical 

image reconstruction at ages 1, 6, 9, 12, 18 and 24 months.We aim to use this atlas to 

reconstruct images of haemoglobin concentration changes across this age range, and hence 

use fNIRS BRIGHT project data to establish function-for-age curves for charting brain 

development. 
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ABSTRACT 

Ensuring reproducibility, accessibility, standardization, and provenance tracking of models is 

essential for improving the scientific value of simulations. In computational neuroscience, 

making models available in open and accessible formats is important for improving 

transparency and reusability. The Open Source Brain (OSB) initiative (online at 

http://www.opensourcebrain.org) is an online platform which facilitates model accessibility, 

sharing and collaborative development. It provides a location for neuronal and network 

models from different brain regions and species, and offers tools for visualization, analysis 

and simulation. While OSB can host models in any format, the use of machine readable 

standardised model descriptions, such as the NeuroML 2/LEMS framework is core to OSB, 

because it allows automated access to the internal structure of models. This enables the 3D 

morphology, the network connectivity, the biophysical properties and the functional dynamics 

of the models to be automatically exposed in an accessible form. 
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ABSTRACT 

Spiking neural networks are a promising tool for unsupervised processing of spatio-temporal 

data. However, they do not perform as well as the traditional machine learning approaches 

and their applications are still limited. Various supervised and reinforcement learning 

methods for optimising spiking neural networks have been proposed, but more recently the 

evolutionary approach regained attention as a tool for optimising neural networks. Here, we 

describe a simple evolutionary algorithm for developing hyperparameters for fully 

unsupervised spike-timing-dependent learning for pattern clustering using spiking neural 
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time-points (24hours and 48hours) on cellular properties and speculated what this could 

mean for functionality. Immunohistochemistry analysis reveals that storing the OB for 

periods up to 24hours negatively impacts total cell number and subsequently the OECs 

population. We observed that the storage conditions did not significantly contribute to the 

changes in the cell culture properties. 
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AUTHORS 

Bedder R, Blain B, Lowther E, Rutledge R 

 

ABSTRACT 

Our mood is affected not only by what is currently happening, but also what we believe is 

likely to happen in the future. However, the cognitive mechanisms that underlie how future 

prospects impact our mood in response to current decision outcomes is unknown. 

Fluctuations in mood in response to probabilistic outcomes were[(be)30wn. 
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ABSTRACT 

It is well established that the level of perceptual load in attended processing affects visual 

cortex responses to unattended stimuli in support of a limited capacity load model of 

attention (e.g. Lavie, 2005). Here we propose that differences in cerebral energy 

consumption directly underlie the load induced modulations of the visual cortex response. 

We thus hypothesised that task conditions of high perceptual load will lead to an increase in 

metabolic demand for task-relevant processing, and result in reduced neural responses to 

task-irrelevant stimuli. Broadband functional near-infrared spectroscopy (fNIRS) was used to 

measure redox state changes in the mitochondrial enzyme cytochrome c oxidase (oxCCO) 

which are indicative of cellular oxygen metabolism. Participants responded to either colour 

targets (low load) or colour-orientation conjunction targets (high load) in a rapid stream of 

stimuli, while ignoring a peripheral, flickering checkerboard present on half of the trials. The 

oxCCO signal related to the presence of the checkerboard was significantly reduced under 

high load conditions in the right medial occipital gyrus and the medial occipital lobe. Load-

dependent attentional modulations are therefore shown to have a direct impact on the 

cellular metabolism required for visual cortex responses to task-irrelevant stimuli. 
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ABSTRACT 

Competing accounts propose that working memory (WM) is subserved either by persistent 

activity in single neurons or by dynamic (time-varying) activity across a neural population. 

Here we compare these hypotheses across four regions of prefrontal cortex (PFC) in a 

spatial WM task, where an intervening distractor indicated the reward available for a correct 

saccade. WM representations were strongest in ventrolateral PFC (VLPFC) neurons with 

higher intrinsic temporal stability (time-constant). At the population-level, although a stable 

mnemonic state was reached during the delay, this tuning geometry was reversed relative to 

cue-period selectivity, and was disrupted by the distractor. Single-neuron analysis revealed 

many neurons switched to coding reward, rather than maintaining task-relevant spatial 

selectivity until saccade. These results imply WM is fulfilled by dynamic, population-level 

activity within high time-constant neurons. Rather than persistent activity supporting stable 

mnemonic representations that bridge distraction, PFC neurons may stabilise a dynamic 

population-level process that supports WM. 
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ABSTRACT 

The hippocampus is a brain region with important roles in memory and spatial navigation. 

Theta oscillations are a hallmark of the hippocampal local field potential (LFP) and play a 

critical role in many models of hippocampal function. However, these models are based 

almost exclusively on rodent studies. To investigate whether the specific ethological 

constraints of the rodent shape neural mechanisms in the hippocampus, we have recorded 

hippocampal LFP in the rat and the ferret (Mustela putorius). Ferrets are predatory 

carnivores that rely predominantly on distal senses, in contrast to the proximal sensing 

strategies of whisking and sniffing in rats. We have identified theta oscillations in the ferret 

hippocampus which occur at a 3.5-7.5 Hz, a lower frequency band than commonly observed 

in the rat (5-12 Hz). Ferret hippocampal theta showed a positive correlation with the animals’ 

speed, however the gradient of this relationship was roughly half that found in the rat over 

the same speed range. Rats and ferrets were trained on comparable auditory/visual 

localisation tasks designed to manipulate sensory attention. Ferret theta oscillations were 

found to be continuous while the ferrets performed the behavioural task, even during 

immobility. This immobility-related activity was abolished by administration of atropine. 
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tasks than for the generation task. We discuss the gradation of lateralization for this battery 

of tasks in terms of their language demands (see Bradshaw et al., 2017). 
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Attention and Inhibition in Tourette’s Syndrome 
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ABSTRACT 

Tourettes syndrome (TS) is characterised by involuntary movements and vocalisations 

known as tics. Tics arise in childhood and overtime, severity often decreases. However, in a 

significant proportion, tics persist into adulthood and are socially disabling.Tics are thought 

to arise from a neurophysiological imbalance in the sensorimotor system. They are preceded 

by an ‘urge’ to tic and at this stage, some can actively suppress the tic from developing. 

Current psychological therapy uses this phenomenon to help people control their tics based 

on the hypothesis there is a problem with motor inhibition. However, this is often not 

successful in adults.Tics often automatically reduce when distracted or concentrating on 

something. This suggests that there may also be an additional problem with attention. 

Rather than focusing on urges to help prevent tics, learning distraction techniques may be a 

promising alternative therapy.We propose to investigate the extent to which adult TS is 

associated with problems in attention and inhibition. To do this we will: a) assess attention 

and inhibition on a range of cognitive tasks (CANTAB); b) assess neurophysiological 

imbalance using transcranial magnetic stimulation; and c) assess the relevance of comorbid 

symptoms to indices of impairment. Results may provide the basis for the development of 

new therapies. 
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incompatibility between imaging techniques and cochlear implants (CI).Aims: To test the 

effect of reduced auditory experience on language lateralisation, we measured lateralisation 

in children born deaf, using a child-friendly and CI-safe technique: functional transcranial 

Doppler sonography (fTCD).Methods:  Using fTCD, we measured changes in cerebral blood 

flow velocity in the middle cerebral arteries of 21 children born deaf (>60dB loss in better 

ear) while they described an animation in spoken English or British Sign Language.  A 

comparison group of hearing children were also tested.Results: We found left lateralisation 

during language production (mean lateralisation index=2.2 , sd=3.3; t(20)=3.06, p=.006), 

with no significant difference between deaf and hearing children (p>.1). The distribution of 

children with left (78%), right (16%), and low (6%) lateralisation was comparable with that of 

hearing children.Conclusion: Left lateralisation during language production is not dependent 

on  auditory experience of spoken language. 
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ABSTRACT 

Corticosteroid use is a gold standard of care in (DMD).  Adverse behaviour can be a major 

side-effect, espec Oy for children with learning difficulties (LD), behavioural difficulties (BD), 

and/or autism.  Our objective was to compare the prevalence of steroid use in a paediatric 

DMD population with and without these comorbidities.A cross-sectional audit of 150 DMD 

patients aged 5-21years was undertaken.  The cohort was divided into 3 groups based on 

treatment with steroids. Data was collected on comorbidities. The prevalence of LD was 23% 

in GroupA (currentOy on steroids), 44% in GroupB (trialled and stopped steroids) and 31% in 

GroupC (steroid naïve having never taken any corticosteroids). BD prevalence was 24% in 

GroupA, 50% in GroupB and 19% in GroupC. Autism prevalence was 17% in GroupA, 22% 

in GroupB and 19% in GroupC. Of those with LD, BD and autism: 68%, 70% and 74% were 

on steroids compared to: 81%, 80% and 78% without LD, BD and autism.Prevalence of 

steroid use in DMD was lower in those with comorbidities.  In view of the positive effect of 

steroids on DMD progression, this data could impact on long-term prognosis, with DMD boys 

that have LD, BD or autism having a poorer outcome. 
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AUTHORS 

Tunbak H, Dreosti E 

 

ABSTRACT 

Social interactions are a fundamental and adaptive aspect of animal and human everyday 

life. Despite the fact that several psychiatric and neurological diseases are characterised by 

prominent impairments of social functioning, little is still known about the development or 

detailed circuitry. A fundamental condition for social behaviour is social preference, the 

predisposition of animals to recognise and approach another counterpart. We have 

previously shown that juvenile zebrafish are one of the best models to study the formation of 
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eye movements. This work will shed new light on how a hunting circuit in the vertebrate brain 

generates goal-directed actions from visual representations of prey-like visual stimuli. 
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ABSTRACT 

The inner ear of the mammalian contains an intrinsic power amplifier. It is built from the 

population of outer hair cells which are both mechanosensitive and simultaneously act as 

fast biological piezoelectric devices.  The molecular basis of such actuators is a protein 

termed prestin, a member  of the SLC26 anion-bicarbonate transport superfamily. Two 

unsolved problem are a) what is the structure of the protein and b) does the mammalian 

outer hair cell  prestin transport anions?Although mammalian prestin forms a tetramer in the 

outer hair cell basolateral membrane, the structure has become clearer since the publication 

of the crystal structure of the bacterial homolog dgSLC26. The significance of the C-terminal 

STAS domain will be proposed.   The transport properties of the mammalian prestin are 

more problematic since we find it to be a low efficiency antiporter. It can be shown to be a 

bicarbonate transporter by tagging the prestin with pHluorin, and to transport chloride by 

using the sensitivity of a YFP tag to anions. However the high expression levels of prestin  

also determines cell volume regulation;  imaging experiments in the in situ mouse cochlea 

will be presented to show such changes. 
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stimulation was synchronous. Questionnaire responses confirmed an altered bodily 

awareness with respect to the mouth. Interestingly, the CTI was not strongly affected by 

body-representational, or ‘top-down’ factors that were previously shown to influence the 

rubber hand illusion. For example, altering the texture of the teeth on the dental model did 

not break the CTI. Removing one of the teeth from the dental model had a modest, trend
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on AP propagation of peripheral putative nociceptors. In non-desheathed saphenous nerve, 

10 µM PF-
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ABSTRACT 

Observation of grasp elicits activity in macaque motor areas, including pyramidal tract 

neurons (PTNs) projecting to the spinal cord. Some PTNs suppress firing during 

observation. The net effect of action observation on spinal circuits is poorly understood.One 

rhesus macaque was trained to perform or observe reach-to-grasp movements on two 

objects, affording precision grip and whole-hand grasp. On some observation trials, grasp 

visibility was altered, with a screen going opaque either after experimenter movement onset, 

or before information related to the upcoming observed grasp was available. Biphasic stimuli 

were delivered during task performance via electrodes implanted in the left medullary 

pyramid (300µA, 1.66Hz), and we recorded muscle activity through subcutaneous electrodes 

in right hand and arm muscles. Stimuli timings were binned relative to multiple task events, 

and average motor evoked potential (MEP) amplitudes within bins were compared across 

task epochs and conditions.During grasp observation, we found a specific facilitation of 

MEPs relative to baseline in the first dorsal interosseous (1DI) muscle for precision grip. This 

effect disappeared if grasp was obscured and the target object could not be predicted.Action 

observation can produce grasp-specific facilitation of spinal excitability, depending on 

whether the upcoming grasp can be observed or predicted. 
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ABSTRACT 

How does the brain control the execution of distinct locomotor behaviours? We are 

investigating this problem by examining population activity in the reticulospinal complex of 

larval zebrafish as they perform distinct classes of swims, and by building models describing 

the relationship between neuronal activity and low-level locomotor kinematics.Using 

transgenic animals expressing GCaMP6f throughout the supraspinal reticulospinal 

population, we combine two-photon calcium imaging of neural activity with high speed 

behavioural tracking during diverse visually-evoked swimming. We find that different swim 

types are associated with distinct, but partially overlapping, patterns of network activity. 

Using regression approaches we are building encoding models relating the activity of single 

cells to low-level motor kinematics. Whereas some neurons have activity related to kinematic 

features that are common to all swim types, we also find more specialised neurons that 

appear to be associated with particular motor kinematics that define very specific swim 

types. Precise laser ablation of such cells produces specific kinematic deficits, without 

affecting shared elements of locomotion.Our current data support a model in which sparse 

subsets of supraspinal neurons comprise distinct “kinematic modules”, which are 

differentially, and combinatorially recruited to generate the diversity of locomotor behaviours. 
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local region (i.e. 10 - 100 μm), suggesting that individual GCs could be innervated by 

functionally opposed inputs that cancel out. To understand how such mixed local populations 

of bidirectionally modulated MFs affect population coding in this circuit, we analytically 

calculated the linear Fisher information in randomly connected feedforward MF-GC 

networks, either with bidirectionally or unidirectionally modulated inputs. We show that 

opposite signed MFs can counteract input noise correlations to enable better signal 

propagation in GCs. Our results suggest that MFs utilise a population code that conserves 

sensorimotor information by counteracting the deleterious effects of noise correlations. 

 

114. Francisco Sacadura - Wolfson Institute of Biomedical Research at UCL 

POSTER TITLE 

“Thermal grill” model of human pain perception facilitates late but not early somatosensory 

evoked potentials 

 

AUTHORS 

Sacadura F, Brookes T, Beck B, Fardo F, Haggard P 

 

ABSTRACT 

The thermal grill illusion (TGI) involves a paradoxical burning heat sensation evoked by 

alternating non-noxious warm and cold temperatures. The TGI has been proposed as an 

experimental model of pain in humans. Reduced intracortical inhibition has been reported in 

chronic pain patients. We therefore combined TGI conditioning with double-digit electrical 

stimulation to investigate whether TGI affects intracortical inhibition, measured by the 

underadditivity of somatosensory-evoked potentials (SEPs) in double-digit stimulation. 32 

participants received electrical stimulation to the right index, right middle or both fingers 

simultaneously, during four fingertip thermal stimulation conditions: warm index/cold middle 

(TGI), warm/neutral, neutral/cold or neutral/neutral. Importantly, thermal and electrical stimuli 

were adjusted according to individual pain and detection thresholds. To measure TGI, 

participants adjusted an additional thermal stimulus in the left hand to match the perceived 

temperature on the right middle finger. We found significant temperature overestimation of 

cold when paired with warm, confirming TGI. We found no thermal effects in early sensory 

SEP components (N20, P27, N33, P45, N80). However, TGI modulated later cognitive SEP 

components (P100, N140). Specifically, TGI conditioning increased N140 amplitude in 

single-digit, but not double-digit, stimulation. Our results suggest TGI conditioning increases 

the gain of later, “attentional” somatosensory processing and intracortical inhibition. 
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ABSTRACT 

Classically, nociceptive behaviour is studied using naturalistic stimuli that are usually limited 

to relatively low spatiotemporal precision. More recently, transdermal optogenetic 

approaches have been developed, allowing for precise light-
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targeted nociceptor populations in freely-behaving mice. Here, we have developed a 

behavioural platform that provides vastly improved spatiotemporal precision and enables 

fully automated quantification. The system can target a laser pulse of defined duration (down 

to 100 microsec), diameter (down to 150 micrometer), and intensity to the plantar surface of 

a mouse paw. Withdrawal behaviours are concomitantly quantified at the millisecond 

timescale. We developed software to automate the analysis of high-speed recordings 

allowing for rapid objective detection and quantification of local withdrawal events, partial 

withdrawals (twitches), and whole body global repositioning. We validated the system in 

mice expressing ChR2 in a broad class of primary afferent nociceptors and investigated how 

varying a single optical stimulation affects the probability and magnitude of withdrawal 

events. This platform allows us to precisely probe the sensory-motor input-output 

relationship of genetically-defined cutaneous afferent subpopulations, to investigate the 

neural circuits driving these behaviours, and how those are transformed in disease. 
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ABSTRACT 

Sudden stimuli occurring within the defensive peripersonal space (DPPS), a protective area 

surrounding the body, elicit stronger defensive reactions. Recently our group has used 

electrical stimulation of the hand to induce a blink reflex (the hand-blink reflex; HBR) to 

characterise DPPS in humans: by changing the hand/stimulus position, the HBR magnitude 

is reliably modulated, allowing us to infer the spatial extension of the DPPS. Here we 

hypothesised that as DPPS has a protective function, fast-moving & threatening visual 

stimuli would expand the DPPS in the direction of their source. We put healthy human 

participants in immersive virtual reality environments and delivered electrical stimuli to the 

hand while fast-moving virtual arrows hit the participant from several directions. In other trials 

we delivered shocks without arrows. The HBR magnitudes of shocks delivered with arrows 

were not consistently different from those without arrows. However, shocks delivered while 

the participant was hit by arrows which were spatially congruent to the hand being stimulated 

produced larger HBR magnitudes than arrows which were incongruent to the hand. We 

therefore conclude that DPPS selectively expanded in the direction of the threat. 
 

117. Matthew Topping - UCL Ear Institute 

POSTER TITLE 

Using mechanotoxic insecticides to probe sexually dimorphic auditory transduction and 

amplification in mosquitoes 

 

AUTHORS 

Topping MP, Albert JT 

 

 

 



70   2018 UCL NEUROSCIENCE SYMPOSIUM | POSTER ABSTRACT BOOKLET 
 

ABSTRACT 

Hearing and acoustic communication play crucial roles in the mosquito life cycle. Mosquito 

auditory function is anatomically well understood; the flagellum acts as a sound receiver, 

with auditory cells being formed by Johnston’s organ chordotonal neurons. Functionally 

however, mosquito hearing and auditory transduction are not well understood.Our 

experiments focus on auditory transduction and amplification in three mosquito species 

using Laser Doppler Vibrometry. We demonstrate that auditory transducers introduce 

characteristic signatures into sound receiver mechanics. We also find that auditory 

transduction and amplification are sexually dimorphic, with ultra-sensitive transducer 

populations occurring only in males. Spontaneous, self-sustained oscillations (SOs) of the 

flagellum are also male specific and result in substantial energy gain increases (up to 4 

orders of magnitude greater than in a non-SO state). Exposing mosquitoes to toxins 

designed to sever efferent feedback loops results in significant increases in energy gain for 

all male mosquitoes tested.Transduction and amplification can be abolished by a 

mechanotoxic insecticide which has been shown to ablate the function of a Drosophila 

auditory TRP channel, suggesting that (i) molecular modules of transduction are conserved 

within Diptera and (ii) mechanotoxic compounds might be powerful tools to disturb mosquito 

reproductive behaviour. 
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