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Abstract

T he most ocormomeon inherited monogenetic ocense of ntEllechial dissbility is Fragile ¥ asyndrome (FXS5). The clinicael symptormns of
F 35 evaolwe with age during adulthood; however, newophysiologicel dete exploring this phenomenon are limited. The Frmrl
knochkowur (Frarl EO) mouse models FES, but studies in these mice of prefrontel cortex (FPC) fundaion are underrepresen ted, and
afing linked dets are abhsent. We studied syne prtic physiology eand ectdvity-dependent aynaptic plastdcity in the medisl PPC of
Frarl B mice from 2 o 12 months . In young edult Frarl D mice, MM receptor [MMOW R )-mmedisted long-term potentiation
[LTF) is intect; howewver, in 12-mmonth-old mice this LTP is impeired In perellel, there was an incresse in the 8 0PA FUTIRI AR Tatao
ard B comvoomite nt decrsese of syneptc MDA R corrents in 12-maonth-ald Perl KO mice | WWe found th st ecute phermecologics]
blockedes of mGElus receptorin 1Z2-month-old Frarl KO micerestored & normal S PSS TN MDA R retio and LTP. Teken togeth e, the
daeta rewvesl an age-dependentdeficitin LTP in Fmrl B2 mice, which mey correlats to some of the complex age-related deficits in
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p— — — Abstract \

The most common inherited monogenetic cause of intellectual disability is Fragile X syndrome (FXS). The clinical symptoms of
FXS evolve with age during adulthood; however, neurophysiological data exploring this phenomenon are limited. The Fmr1
knockout (Fmr1 KO) mouse models FXS, but studies in these mice of prefrontal cortex (PFC) function are underrepresented, and
aging linked data are absent. We studied synaptic physiology and activity-dependent synaptic plasticity in the medial PFC of
Fmrl KO mice from 2 to 12 months) In young adult Fmrl KO mice, NMDA receptor (NMDAR)-mediated long-term potentiation
(LTP) isintact; however, in 12-month-old mice this LTPisimpaired. In paralle], there was anincrease in the AMPAR/NMDAR ratio
and a concomitant decrease of synaptic NMDAR currents in 12-month-old Fmr1 KO mice. We found that acute pharmacological
blockade of mGlus receptorin 12-month-old Fmr1 KO mice restored a normal AMPAR/NMDAR ratio and LTP. Taken together, the
datareveal an age-dependent deficit in LTP in Fmr1KO mice, which may correlate to some of the complex age-related deficitsin
FXS.

Introduction

Fragile X syndrome (FXS) is a major form of inherited intellectual
disability (ID) caused by the transcriptional silencing of the gene
FMR1. The disorder is characterized by a series of physical, cogni-
tive, and emotional symptoms that include social deficits and a
diminished ability to learn: Frequently found comorbid with
other complex neurological disorders, including attention deficit
hyperactuwvity disorder, epilepsy, and anxiety (Bailey et al. 2008),
FXS is also the principal monogenetic cause oflautism spectrum
disorders.

The FMR1 gene product, fragile X mental retardation protein
(FMRP), 1s an mRNA-binding protein, which i1s absent in the FXS
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FMR1 FTONIAIO-FMR MPQOTEINH

YLOVTNENMEVO YOVISIO

Kwéikotroiei TN FMR modTEivn

BpiokeTal 0TOLC 6EVEPITEC TWV VELPWVWV

APQ KAOTAOTAATIKO OTNV JETAPPACN YOVISIV TTOL OXETICOVTAI PE TNV
OLVATITIKN A&ITOLPYIA

APQA EUTTAEKETAI OTNV CLVATITIKA TTAAOCTIKOTNTA

PuBuileTal ammo TNV 60a0TNEIOTNTA TS CLVAYWNC



LYNAMNTIKH MAAXTIKOTHTA

LTD : Long-Term Depression LTP : Long-Term Potfentiation
(LaKPOXEOVIQ KOTACTOAN) (LakpoxEOVIa evbLvAuwon)



LONG-TERM DEPRESSION

O MGIu LTTOSOXEAG EVEQYOTIOIE] mGIuR-LTD L-LTP
ﬂpCDTEiVSg Y|O TnV EVSOKUTT('JQOOOT] AMPAR mGIuFiE NMDAR AMPAR
TV AMPA LTTOSOXEWV.
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Gene mRMNA
transcription translation

(Sidorov, M. S. et al., 2013)




Activation of Gp1 mGIluRs
(exaggerated in fragile X)

M AmPA receptor ! “a L X\ EvookuTTapmOoN '
@@ NMDA receptor ) N TV AMPA kal NMDA u1todoxewv

(Bear, M. F. et al., 2004)




LONG-TERM POTENTIATION

MGIuR-LTD L-LTP
mGIuRS NMDAR AMPAR

O NMDA uTTo60XEAG TTOOKAAEI
elcob0 aoPeaTiov KAl £TO!
EVEQYOTTOIEITAI N EKPOATH TRV
AMPA vtToS0oXEQV.

AbENOoN TNG dleyEPONG S
ovvayng (evévvauwon) !
> H FMRP emnpeadlel TNV

EKPOAONG TWV KAVAANIGV T
Ca*? kar pvBuicel Tov apIBuo
TV LTTOPOVASWYV TOL _ —

N M DA R transcription ™ translation

(Sidorov, M. S. et al., 2013)




https://www.youtube.com/watch2v=-mHgP{XHzJE




PLuBuilel TG
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Ca*?

FMRP

Meicoon $§pacTnEIOTNTAG TOL
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LYNAMTIKHY NAAXTIKOTHTAY
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ANOTEAEIMATA LTP
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LYMINEPALMA

Amouvoia Fmr1
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Meicwoon NMDAR kail Ca*?

Meicoon LTP

H aAloyn 6TV 6VVORTIKN TAASTIKOTNTO E0PTATOL OO TNV NAIKIO KO EMPEPEL

KMVIKQ GUUTTTOLOLTOL.
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