ISN Symposium Report on the

ISN Symposium on “microRNAs in the nervous system”

which was held on Thursday, April 4™, 2015, as part of the 17" International Neuroscience Winter Conference in
Sélden, Austria, submitted by Prof. Dr. Michaela Kress (Austria). A total of $7,000 was approved.

Meeting details: Approximately 150 scientists including PhD Students, postdocs and senior scientists attended
this high profile meeting which covered hot topics of the entire neuroscience field through key note lectures,
workshops, symposia and poster presentations ranging from brain epigenetics up to ion channel biophysics which
was addressed in a plenary lecture by nobel laureate Erwin Neher.

Symposium description: The symposium began with a short introduction by M. Kress, who emphasized the ISN
support and then the four lectures as detailed below. Each talk was followed by a vivid discussion involving the
speaker and audience. Several dozens of participants attended the workshop and people continually entered
during the session, so that the audience at the end of our session was almost complete. Lecture subjects spanned
different aspects of microRNAs, with a predicted focus on function and expression patterns in the brain and links
were made towards neuropsychiatric disorders. Speakers and abstract talks were as follows:

Hermona Soreq (Israel) From mice to men: Fine tuning of cholinergic signaling by non-coding RNAs
Gerhard Schratt (Germany) miRNA function in synapse development and plasticity

Claudia Verderio (Italy) Glia-to-neuron shuttling of miR-146a via extracellular microvesicles modulates
synaptotagmin | translation in neurons

Michaela Kress (Austria) microRNAs in nerve injury and neuropathic pain



Abstracts of the four presentations:

From mice to men: Fine tuning of cholinergic signaling by non-
coding RNAs

Hermona Soreq

The Instiute of Lfe Sclences and the Edmond and Liy Safra Center of Srain Sciences, The Hebrew
UniversEy of Jerussiem, ksmel

Continuous communication between the nenious and the Immune system Is essential
bath for maintaining homeostasis and for ensuring rapld and efcient response o
siressful and Infection Insufts. Mon-cofing and microRMA (mIRNA) reguiatars provide
exciing and chaliengihg madels for studying this communication In amxlety and
Inflammation. Glabal genomic analyses show that miRMAs co-evalved with thelr
target transcripts (Saroash et al. Mol Biol Evol 2014) to efclently contral neuronal
signalng pathways and enable confribution to the development of higher brain
functions while avolting damaging evolulionary Impacl Spectically, miRMA
confroliers of acefyicholine signalng (CholinomiRs (Nadwp & Soreq Front Mol
Neurpse! 2014)) modulate both anxaty and inflammation reactons to extemnal Inswits
thraugh physiologically relevanmt bidirectional compedfiion on interaction with thelr
targets. Wi found rapld Increases of the evalutionarly conserved newro-madulatar
acetylcholinesterase (AChEHangeted ChollnomlR-132 In acute stress (Shalllel et al.
Braln Struct Funct 2013), intestinal iInMlammation (Maharshak et al. Inflamm Eowel
Dis 2013} and post-lschemic stroke, Inversely to He drastic reduction In the
Alzhelmers disease braln (Law et al. EMBO Mol Mead 2013). Furhemnore, singe
nucieptide polymorphisms Interfenng with the ACRE-sliencing capacites of the
primate-spectic CholinomiR-608 associate wih elevated tralt anoety, IMammation
and diverse aging-related diseases In human volurteers (Hanin et al. Hum Mol Ganet
014), whereas long non-coding RMAS complementary 1o such miRMAs are
misdulated In Parkinson's Misease and by deep brain stmulation (Soreq et al. PLAS
Comput Blol 2014). Deepenad understanding of the evolution and compiexty of
neuronal non-coding RMAS may highlight their role In the emergence of human brain
Tunctions while enhancing the ablity to Infeniene Wil diseasas Involving chollnengic
signaling Impaiments.

Glia-to-neuron shuttling of miR-146a via extracellular microvesicles
medulates synaptotagmin | translation in neurons
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Astrocytes and microgla release exiacelular vesicles (EVs) upon acilvation, which
paricipate to gla-to-newron signalling. Wsing miRMA rea-ime PCR panels we
lgentied a3 set of mMIRNAs diferentially expressed In EVs produced by pro-
Inflammatory compared 1o pro-regenerative microgla. Among them there was miR-
146a, a gllal-enriched microRNA, which Is altered In braln disorders and targeis
neuron specific genes. We showed that glla-derived EVs transfer thelkr miR-1d5a
cargo to cultured neurons, as proved by a Renila lciferase-based speclc sensor,
and decrease Immunaoreactivity of a3 valldaled miR-146a target, Le. the synapiic
vesicle proteln synaptotagmin 1. Addilionally, by visuadlizing single Ev-neuron
confacis driven by optical manipulation we revealed highly dynamic Imteraction
tebween EVs and neurites, with EVs moving along neuronal processes. Mare stabie
coniacts occurrad bebween EVE and the call bodies, where EVs stayed atiached to
the newronal swface up to 2h after adheslon, rullng out the possiblity that EVs
undergo rapk Intemnallzation or full fuskon with cell membrane. Further investgation
Is ongoing to Identify surface proteins mediating EVs-newron Interaction and to clanty
whether EVE can open a Fansient pore to transfer their cargo to neurons.

Our stuty sheds light on an unexpeciedly requiated tramcking outside neurons of
milRMA-storing EVE, and on capablity of gia-gerived EVE to modulate neuronal gene
EXpression

miRMNA function in synapse development and plasticity

J.Valluy, 5. Bicker, R. Flore, M. Lackinger, M. Rajman, A. Aksoy-Aksal and
G. Schratt

Instiube for Fhysiological Chemisry, Phllips-Univwersity Marburg, Germany

Our research group Is Inferestad In the role of microRMAS [MIRMAS), a large ciass of
small non-coding RMAs, In synapse development and plastichy In mammallan
neurons, 35 well as the potentlal Impact of mIRMA reguiation on higher cognitive
functions and newological disease. During the last years, we have ldentfled key
neuronal mIRMAS and thelr ftargets that are Invoived In dendrite and spine
modphogenests In rat hippocampal newons. One of these mIRMAS Is pant of a large
Impdinied, mammalan-specific MIRNA clester. Induced expression of e mIRMA
clester by neuronal acivity ks required for dendritic arbonzation and the downscaling
of exciiatory synapses, a form of homeosiatic plasticity that Is Trequently disturted In
neurodevelopmental and psychiatric disorders. Accordingly, valldated target genes of
this miRMA duster are freguently dereguiated In neurslogical  dise3ce.
Mechanisticaly, cluster mIRNAs are reguiated at the level of ranscription, dendritic
transpont and by a nowvel competing endogenaus RMA encoded by 3 gene freguently
mutaied In aullsm-specium disorders (ASD). Our results point o a funclion of
microRMAS In the contred of synapse homedsiasis and ralsa the possibliity that
impalred mMIRMA funclion could contioute  fo synaplic  dysfumction  In
neurndevelopmental disorders, Including ASD.

This wark |s supported by grants from the OFG (SFES53) and the EU [ERC 553 "Neurohiir).

MicroRNAs in nerve injury and neuropathic pain
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Merve Injury to @ perpheral nenve nitiates regenerative processes of neuronal axons
bat frequently Is complicated by a pathological neuro- mmune response leading to
persisting newopathic pain. The communication pathways Inking between signals
requiating ImMammation, regeneration and pain are stil Incompetely understood.
Here, we report that the Interieukin-i signal franmsducer gpi30 Involved In
Inflammation and neuron regeneration (1-3) may convey bidirectional body-brain pain
messages fhmowgh microRNA [mIRMNA) regulators of newrolnflammation and
neuroregenaration. Mext generation non-olased sequencing of mouse mIRMAS from
daorsal oot ganglla (DRE), spinal cord, hippocampus and pre-frontal conex (PFC)
highighted tssue-specific diferences in mIRMA changes Induced by spared nerve
Injury (snl) compared to sham operation, with lamgest offerences In the PFC of
Injured ower control mice (285 PFC mIRNAS 30% over- or under-regulated companed
to 124 hippocampal miRMAS). Furthermone, mice wih ablated gp120 In sensory
neunons (SHS-go13077), which show 3 delay In peripheral nerve regeneration and a
protection from maintalined nerve Injury-induced pain, presenied generally limited snl-
Induced mIRMNA differences In the paln pathway. These differences were smaller than
the effect of sham operation, suggesting causal Involvement of mIRNA changes not
only In neuroregeneration but also In newopathlc pain reactions. Specificaly, we
lpcalized ngf targeted mIR-21 {4) In newonal cail kodies wihin the DRG and found
miR-21 signMcantly wp-reguiated on ay 7 and day 28 aftear nerve leslon In wt mice.
Reintroduction of gpi30 wih viral veclors nto gp130 deficlent newons In vito
recovered expression of noclceptor spectic tansducer lon channel TRPA1 and the
@=flcit In neunte ouwlgrowth but not the reduced miR-21 levels assoclaled with gpi30
gepletion. Cur findings demonsirate thal miRMAS paricipate In communicating body-
braln messages assoclated wih nerve Inury and cal for testing the patertial of
milcro-RMAS a6 therapewtic tarpets for treating chronlc pain and nenve Injury.
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Financial report:

Hermona Soreq EURO 1.189,34 travel (flight & transfers)
Hermona Soreq EURO 680,00 accommodation
Hermona Soreq EURO 396,00 registration fee

Gerhard Schratt EURO 300,00 travel (car)

Gerhard Schratt EURO 680,00 accommodation
Gerhard Schratt EURO 396,00 registration fee

Claudia Verderio EURO 300,00 travel(car)

Claudia Verderio EURO 680,00 accommodation

Claudia Verderio EURO 396, 00 registration fee
Michaela Kress EURO 60,00 travel(car)

Michaela Kress EURO 680,00 accommodation
Michaela Kress EURO 396,00 registration fee

total EURO 6.153,34

ISN grant EURO 5.874,05 (USD 7.000,-)

Difference was paid from other source
On behalf of all speakers and attendance, | would like to take this opportunity to thank the ISN for their

generous support of this exciting symposium.

Sincerely,

Univ.-Prof. Dr. Michaela Kress



