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Abstract

Bdnf/ Tr kBpébagne elsisnegotl i@eaxlcnt atiomtyi baintdo rsyt ashyinada msad i o

and pl,astaindi tiyt s di sruption i s closely Il inked
neuropsychiatric and neurodevel opment al di sor
mechani sms may provide novel insights into the

dysfuncttihemrsse icroOdetthpansstec adekhBas emdarngeidtisn r ol e
inhibitoryguytaldmeagshp a cgte pohny Gphnklkegcaffol ding pro
att henhi bpasoyrnya.pGleust eri ng iof a@gepgbwedaioat ei nhi bito
transmiasigibemr ations in TrkB functioQphal e sae®sacci :
This study ai med teox eerltusc iidtast ec ohmtw polrr kdBvcewr | agrel pyh ydri
the individualkogomat-einBhtRde&pendént tpoatphrwavyisde a mi
profound kortormd eda@gleecul ar mec handepesn duenndte rrl egyg winiga tT
GABAergic synaptic plasticity.

To dissect the individual contribution of TrkB s
Tr krBecegebrcient i n auttolpdhoispdoc tpdoarn iSokhp eBnLdCe n t

signalingweaéehway®Y opedavievrieexadri epsrsiinbanr'y hi ppocan
neur,ontshentr i btuhreognultact hbhbiofory synapmulwatpiront ei |
asseshsyed mmunocytochemi stry and c¢onfsopceaclfi dldacser s
ongephycrliunst. erHunrgt hehemorfa,nctsiequaihce®n of aberrant
connectivity were evaluated by analyzimgumpandg ern
with aberrant. Threk Br essiugnal irnggveal ed t hat TrkB co
specifically account for tfedusegul atgi om cf z6plamd
dependent pat hways) a@afnd Gathre syowaptli ocdspemrde n(tPLC
pat hwa yast the somata of primary hippocampal neu
bal ance i Mo eelardodrse.ss t he contribution of Tr kB t
i nhi bi ttoerym | potgent i ati on washroagmodaerhyei hdoced
intracellul ar calThismreocrae edr aat i mav e | rele for

dependent potentiation of heathdlby ttioa y a styinwaiptsye s o f

prerequisite for the associated increase in Gp
synapses. Thi s potentiation was exerted by bot
MAPK/ Erk1/ 2 and CaMKIIl signaling.

The findingstpressuwp@agrti nt he notion of Tr kB as
GABAergic synapses t bfGplhghust Bumobget moi en by ex:
t hrol e ofcdlrkdBupiemdgmtapt i ¢ bpyil lalsRtisceégtgye st Tr kB as
upstreawmatkonyg medi-dependéntachomeobygtatic hetero

crucial for maintdilnibmag amece.adj usting



Zusammenf assung

Di e BdnSi/gTnrakilB:, ber t r aguznegnt Rpil ¢ let beiineder Stabili
Plastizit?at exzitatorischen. uBdrdilndhinkitegsoeni sch
Signal ¢begttelmtgung engem ZusammenhangzaniltredeheP
neuropsychiatrischerErkmaénlkengien olgpe¢e scsdhreederVer st @
Mechani snmeenl che Synapsen st albq th mBsrékeernennt nusgd e f &6gm
Behandl untgh enreaupecrinn § Shcehie di esen Er krankungen | iefe

I n den | et zrtéecnki tnédsabherseonn dRa lel edi vwon Tr kB bei der
i nhibitori sndmenmndeSy nfFeaopgksues, swedrn eanl leeumh fdauarpckhy r i n ( Gp
das zentrale Ger ¢sthasottsyima pbsnshai nbnnl twoargi sGehgemy r i n
der postsynaptischennMeadimmbre&nes KoSirgrbaltd f agudipe
undine beeintr&chflir gsBtee hRtu nikn | DwnsravribmMmeen maerrg ver mi nc
Anzahl v&h usSpzhinenl. di eser ,8iediMecwantiermddd&rBi n
ver mit tRelgnhudleant iGoenp hwanun nv er swoebheein ,i nsbeg®emwkdern e gdne
Beitr2agagedlke?®8h-quennd RdAdBh?2 ngSigemaglew auf geschl ¢ssel't
solnl t Badur ch mooll dk uweGra udeichd daegre nfabhB ngi gen Regul i er
GABAergen synaptioddlemgePleggst iwair td%etn

Umdi e spezi fdiesrc hiei IgRBodllveege i n Neuronen gzwiwidtter s
Mut ant en -Rleese pitr ki Bs cirgnwiweldelrt di e katalytische AKk
oder di e Akotni vitle@ engadhE ngi gen Svegmhil wegRinre ah

l entivirale I berexpi p ok anNpedaulmeonpe m mivu e o e i hr Be
Regulierung der Pirmotien mialkiktuone ih @ amhlenmewnganzaytso c h e mi
und konf ok alMi kiraossekrospe aes udhbeiumdbes dmeenrmes k auf

di €e p hyArnihr* ufguenge gbDar ¢ber hi naus wurAduesnwi adikernffenk
ver 2 ndseyrntaeprt i schen Konnektivitat durch die Analy

von Neuronen mit -8Sbwyeant hesrnfdaesusn§r k B

Die Ergebni ssdai zeieg alir,&I8hg@mal wegee spenkfineadeen

Regulierung¢bveornne@priienndem si e seine Clusterbil dun
beeinf ( Bkachehr* n §i geeaglewyw und die Lokalisierung von
AreabetruePb@bh2ngi geunWlegegdmi tt-Gldkdsxs hBEWi cht i n N €

aufrechter talet eRol TiekiBnonPéastiahit Bitnt dynasgden
untersuchenpewgcheéeéei sdhnigreceu zipoittedizbier amigscher Sy

dureihnen moderaten Anstieg der intrazellul?&ren K

Dabei keoinmnet e Fen & tficorn ThrlkcBgewbesender kal zi umabh?

PotenziahubgtSorniaspcskeenhgewi esendaedidenkat al yti sche



TrkB eine Voraussetzung fg¢r di e -Allaknd mulvaetribam demae
Dichtiméi bi tSoyrniaspcsheenr war . Di eses®wbhbhhzdaalash gaSuvahr d e
PL&abh?2®Sggnalbvwenge kt .

Zusammenf assend &ngebdi gsee d Bkyugddtehedass Tr kB dut
Modul ati onCldest e&rpinmgent schei dender Regul ator GAB
Zudem erweitern sivondadalg kBerbsti? nddenri skal zi umabh?&n
Pl astd wri d et skRa Inli éPT buenid dewutheinn,dadraasusf Tr kB ein vor
Vermittler der aktivit?tmseatbhehrtogy memt ihom? ers t Rlt a sstci
die AufrechterhaltuneGluwnd hAgrepaa scshutnsg ednetss ckh/eli dend



1.l ntroducti on

1.1. The Bal anced Brai n: The Cruci al Rol e o

Thaumamr acionnt abonst 8@ebr,bhasomnompaninedarlby equal n t
of gl i(all) Coeg etk gr @r evamtse net wor k of itnhtaetr ceomanbelce se
the incredible complexity of human thwaight garghe mo
this disBosmutpptoinese remar kabl e aalei Iciotnirs@saamitvwigng on
procegsasnidng nthegggeabnlds ar e carpeaddiemegrfous uni que pat

andattessasntial for efficient information transf

Toenalkloemmuni cat inenraasoand,thhreeanbr atreasr(vVONS) syst
cont aemshruanldt eds Yy haps@esnecti on po,whtisc hofs emrevuer oanss
foundati ohaheunionstlhasti ganiar{(e2 ncgigmaypistess can be cl as
their mode of transmihesiron:nfoomatioansmiat el ectr
ot heamake wuse of chemical substancemsd &arue ht haer erfe
referaedchemical4s¢gbamseal synapses all share co
includpngsyhapt ifc ab autaomrs omaontdi tdhe postsynaptic ¢
of a receiving nauz2®nnmsgeypmrkan cewdn baysB athhe tseyrnnaiprta lc
contapacializead,chprsdtteriart uraensc hor signaling mo | e
membr ane: t he presynaptic active zonewhard t he
bosahpport efficient Alsomgasildet rtames mf s Bée o mptrlbatesses
extend to sur-anud dp dsottshy nparped i ¢ compart ment s, t h
triparti(é) Homwayee , the following sections wild/|

components of synapses.

Given the diver gihtey bofai neursewverah types of syn.
for mehhe twonenaijomal nt yhes CNS are excintteatromy, an
cl aissd facdaarhdai ngf fects on The margeul amamreucomposit

and postsynamtreasc croetglad oitgse t ypes of neurons f or mi

1.1 ThExcit Syorep s
Excitatorypylaynapseactavatoheg ithe poishmoryetalpétng ne
Il i keloifhodoedpolarmrdtkaetiiminti ati on of wh hecshscetnstoina | p oftoern
onward transmi ssi o.Mdonfd enceeuir tdatiad! opw,iegsryanlagetl ie@ smeesu r o
eXxci tnaetuorroyt r ansgnid h eas.Gglut aanmatee i s the prbohcipal
t he mammal,a ade utr raatisnl g lzu thnagman e utrae nas mi 1t & feetr @as

glutamatergThesneeunoenhwglst aimat eesvi thés the presy
1



terminal through vesi c M@l sy tgsFeueg d)mépg @ant ri anncsopnoi rntge I
action ,pdhtesmrt ivalswictl ees nheunsbdr atnfree praesyneptbereby
reliemghe neuros.ransmitter

Gl ut amaviegat es saycrraopstsiact checebéefntds t o receptors dens
t hexci tRaSbfyt he mneaoeiowihnggahi nloxated on dendritic
secal bpdeagghe PSD of excidaritogign ssneadepdesost r opi €
glutamate, recepmer Dgls par (NMDAUami B-bydr-Hmet hyl

4-i soxazol epr-ApMiPPann & daxiimegemwthorch emeditatt ®r.y si gn.
Recepmsfor NMDA afnodt étMiP&me omposed of fe&pbprt pAMPA of
receptor s, t(lAIMMPAREME B D @lswAhd u,ifiotrani ngh cematrh elret er o
tetramecepgt avid Bubbherit cadmrpesnmymencal ci um per meat
AMPAR(S8,. Fuancti onal NMDA r eaceomparise ( NMDARGI)UN1 s
combi nedai twhdrh t wo GI uN2 subafniGlsu b2 aamude oGiby d3at i o
10)Upogl ut amatet ibe alddpnagmme alelcee pumd sr go conf or mat
chamdgd at pdremiitnd d duiixu nicfaalnedi @ims Thi s results$nin an
intracedtligibmcentwht cbn it @dimeendr ane piontcernetaisailn g t h
|l i keli hood ohndepbbarpmbe.nahabn

To anchor artedeipet ocsrysasapet wosktef sciaf foésdpomgsiphlod
t etihneghese reéeodprpt B8H)he maj or scaffolding protein
is theypagénsity psd@teiwhiocbh {Ramretea iPDZt pimay na
kgrol einhiecgptor!| @c antieddhri sme nitbhreane t o cytoskel et al
(12Bsd95 ianltseor acu &ar iwiatslpone ht exci t at ocpynrsgntaiprse s
receptioos chaamdel signaliag phet eiomsst sy na(plli)c me n
Addi t jPosnda®l 8l ye s s esnytni agpllt afsotwih ¢ icthe gvii 4 d u ddseetdasiidre ti ino n
1.1. 3

1.1 Thénhi bSymapgse

I n conexast at orsynad winregpiskei t ory syniamphilti commect é ©
neur onsedwci ng thef | depbl Aobdati on inh thet slyyn a,
decreasing t hoef paroctbi aobni | pi onti et ni tait & iobm ¢ s yrel eas e

neurotr assmhg@emami nobutyric, afcdard i(NGXBBRAI)Ita ol yci i
GABA ipgritmartyi bitory neurmdt @rNsSSmiatnsde mitsh evs it heed fr
gl ut atmhart egilght amat e d e cGADb skeigglugrGee.N)eur ons et baste

GABA daer celAdB Aer gi ¢ Snemurlams .t o gl utamate, GABA i s ¢



the presynapti o etsércmilmal GAIBMGCditamdhsphbeaeed upon

arriving action potenti al

weixtchi t atory synapses, the PSD of inhibitory s

notropdrcec@MBATr sRs pa@ABAMet abot gogice p GAB&RAcal | vy,

s
the inhibitory sigharl GHBRmaien nesesvbDhgpreeedhtor s
0
unctionalpeind moGeMBifgs cconsi Jsubbnitths ubuwot s, and

—h

singd@subunit, with different subunit combinatio
functional l yaRdissutit(iylpde s GIASBYA | i g a nido nboi t Bdd Pakys

under goor mac o mmatlt hahamaei hitakxeasf titnketloo rtihdee pioosntss y n
neurbeading to hyperpolarization aancdt itomusporn edu d
initshapensignal transduction.

Like AMPARs arGABMMBDAR® g uior ebrnec howietdhhpost synapti c
me mbr 2Antien hi bi tor,t hmgphaps gsectpoinrs it et @ afecregpt or s at
synaptiic gietpdhy rGmhr Gfpdimms mul t i meutamggrcegapntdemprs b
by interaction with gt hseurcchelodsst a ¢ na g tNoeau rppeld ége unin s
(NLBYTP/ GDP exchamdd yfha gattnotirh e( GQle)t i n ,avwhti ehkislt @etr on
GAB#Rsat pboetsyhhpPpséeéilkpep Psd%d,pdGmhspot ent i al part

ability of i nhiabdiapemhya ngwmse aapchtwnw dttdyat i ng t he cl us
GABMRs at t he p(ols8GsyerapdmterodleGphint hi s st udiy] | be
di scuissedenaislepemapgsedae)2 including its function
synaptic. pdfasrtdlicawad v er , it tios ueasieesbiddr!| ying

mechani sms b&latpteoe aabd aept .



Excitatory synapse Inhibitory synapse

Presynaptic
neuron

Presynaptic
neuron

4 \

o .‘
®— Glutamate

. ; Vesicuflar 'Y}
C a 2+ Ca 2+
release e

o, Vesicular
release

S \ e \\a\
\\ Actin %

Postsynaptic neuron

Postsynaptic neuron

strate the simplified microanatomy of inhibitory
r uni que assemblies oifomeahlhanmralns mi $ taerfrd adetctheepyg op
tpirman g ost symapec AIMPAR: AMPA, Grx@lputoarmat e decar boxy
ABAGammagmi nobut yri GABaAciidonotropic GABA —regR:ptor (t
met abotropic GABA regepthgmdl(uR:pemet)a b dGtprhanpi cNIlgd:ut amat
Neur o2, gNnx: NBDARBXiIi NMDA RPed®PHPt opostsynapti,&ETGensi ty
St arg&LGian, vesicular GABWYo!l tgaagteepad rcti aurm , ¢\ B@GGEeksIi cul ar
glutamate t€Cneapedtien Bi oRender.com

gurMol ecalafkittue e of inhi bitory amdheex eifttatacnrdy rdyrha |
I u
ei
i

1.1 M®d|l ec Meaxrhani sms of Synaptic Pl asticity an
Net wor ks

Synaptic rpelfeesrtsi ctioclyp whibckssdyjnuessftees mel ati ve st
responttlienttoensistpya-t amgor al timing of s(pled®)h f 6 ¢ ac
prociessf undalmear mil n g, @nobberodiyn adapt i V20 ¢c aPPpkwietrya l
forms of synaptprcogudadsa mtcattthyotnesmidgrtoma snti 1 | i seconc
mi nut est grsrhosyynaptorc fhtoaudrtaiacyist yJéeomgsynaptic pl a
(22)Iwti dibeyi eved that experience ,anodlidasts ismu bpsaerqtu
act tdwipteynd e nlta,s dilbaggg s gy niapt i c( 3@ re2dg)x h

Homeostatic and Hebbi an ppliashtoiyanst yo f-d eqpsthidwintt ye

regul ation of symha®Purcnygr Bebmi asi phastaidgiutsyt, syn

their sthhréegdmpehdirection as,thgpapaplilng dar spseurhrstil satge
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trengthening meurwetarkeems mig® wifetes m @rod enti ati on (
oftgegrm depression (RAPP, amaes pddt i v etlhyhdaer ep rbcecceens s €

described ibmtpirechmmd | pdotrsyna2p3ddti ct sd teesstsyhaptic
examplreeceptor trafficking, particularly | ateral
si talsl,owsa daatfjitumse nte xof t at ory or i nhi bioBosynaphapt
scaffolds help to tether ionotropic receptors a
extrasynaptic regions faci(R2bat ¢6) cen¢t ptugti ng nt
homeostatic plasticsiltoywernsyanradpseesppeshbeddippeédcteidc
stimulus, compensating fmnai nttllgensthdlfanden hmett werdn y

and infkini f iuon htelre sdchuatppeust of & X&i,.t 2t8dry neur ons

LTP, as wegclaln aosc cluTrDxen tkadtolm y (ilnThPi, b iettd®yi l@ymh,ap s e
i LTO29,. 1 B06)easingugyieds®d®mca i nat ebde tiweteenr pGQAaByAer gi ¢
glutamatergic synapsspdshbhibamad nofai ne@hBualt hact i v
supporhtiismg etapl satyydy s hiolwlePd itnhdautcferde gbuye nlcoyw st i mul
CaudkselLTD, redheciamp | exocdéat of y ptoesnggigaZidhpet i sca npeo
stuagdit idoeneolnlsgtdriaftfeer ent i al PR asymapses olhasGAB Aor
relative spatial |l ocalization to thewpohleméeéatin
em of the potentiatingvhepicsyerapdesotmierre a Wwa P
under we nAtn oit LhTeR. ekemplresghap,tiwherleasunstiitrgul at ed
undergochhagiebsc esponse t odisftfismyud aaptsieo,n doefmoan st r at
spines close to t hsanmgedddOndh @atd Slyina piscea Inceiduinat e d
depenpemtseunht h€&7 cal meddkewleinnd e n't pr cCtaeMiRranldi nas e
calci A88)in

Cal ci unMeas aa ldormeoofs tPhtaise i ci ty

Cal cidemendent signaépmnesngpatimewdhywsi sm for synapti
during plasticity, with I mgarntealntc ad xamp@@lsh ainmell
CaMKI I pramtédeiinnasKYI (he phosphatase calcineurin a
(24, 3&8yna8phic acstGad'i ny | tx iigohprecotuNgghlpARE Nnduci ng
cal cdaprendent psucthesags t he at heCadKIUoannd ofi t s
aut ophosphmdhylR,86wlinc h iptrso | eoontgisvi tiyndiempeaadealt c imam n

(3%8)a@KUkranslbocaeasitat owlyersdyamiplsiesates the in
AMPARsSt synarmpd est abi | ipheoss pthhoerny tvlitear e h or e (i3n9d,uci ng
40.)

Not aiblays Ischeonvima L BRP mi ft eeldiny gl ut amat ermgd tca INOMDrARp ioa

glutamat emGegRipgmanidng he associated increazs,e in

5



41Ynl ek@&@P which recuwilrcasum imifdhux, t mobdR rieaewealrs at
ofNMDR acti(vda2t,ivm8pr ¢ dhredict i @anliKs |t ransl ocated to
synaps$eaesj !l i taPindirheeaghuitmpephyroifn and e4ahanced
i nser(t4l8Mddi ti onaidley,engn@ndieRr at e cal ci uinntreerlneaas e
stores, such as t he e n,dcogprl a p mhhKEgnt kit d tcaudaRI BA R A R)
stabilecamttrniomnyti ng to the stren@t3hening of inhib

Col | ecteivealay, sss udies impgl ot amat ecrognnvcergnd GABAer
pat hwtalyat | aavt rdweipteyn den't receptor coordination fo
excitati opEMblahiabbeboaaglhdieMkidle pendiecthani 8@hs. 49)

Therefore,cri cleesm thpirfrygi enignat mwahyast ¢ oor dd rnaad eis & ehse s e

an important current and future area of investig



1.2. Th®&rganizer of SYGABPASE&eIpiho r i n

Hi ghly condensed and edygoamt oan ddymdchreatdousi taat i ng

postsynaptic sites ips ecnmasui aarlalf ogi grf dSipadicdasat!sirmneds |
structures of postsynaptic synapses provide sp
| ocalizati on of moil reclud diirn gc osnpafnfemd dr optrroat nesi mi st t

receptnortshessi medr comg®&m0t) ment s

As one of the most extensively studiE@phm)taei ns
master organhnker tr ans me mhraaonvwen srt @ ceeapmt osrisgnal i ng p
i nhi Biythamyt i ¢ t a2 XSHEmeirsgagen a centr al regul ator of
funchieon @pamontsyhasptic, sposicsynaptic receptor r

d trafficking of anGABRE lrdotce pt osctf i{ @y R) contr
by excitatory actdmnwdtgal diepm! afr gmameocmapsivieam o

regul ated kinases that target diféd4d&rebhl, r83) dbé}s

an

I ni tiideelnlty f i-leda aGd spsRo%3i at epdirpwidteldi t§ bHy,li iBH )hi ghl y
conserved in vertebrates and cetnetraminnsalt wor-isnterruiczt
domai n atnedr ma nQG | di-droema izma t li iomk eEd -dboyna@ In4T)hex i bl e C
domamendi at eswibiimdi hg i ntracell ul aRsolffogegbegr)i Gl vy R
Through this binding capacity, gephyrin establi

organizes receptor clustering, essential for eff

When establishing a complaBXx ®phh epbobhean&buyRl grf
condensed molecul ar assembl i es- ®.f05a%nenom ¢ taii ma tnegd
approxi mai3®l yge@wlyrin mol ecul es at synapses of
cluster APsf aGABAspatially correl&tes0.,wihdp dmhtddsret |o
gephyrinés afaRS nsalyuriotrs GIABAapproxi mately ten ti
Gl yR3 Therefore, in contrast to glycinergic syne
additional proteins or cofactorsasRfad usher §pr mmat
inhibitory proteins -2 (@heg®r(ddbSybg), 6Cb 6d) NL

The i mporgteapnhcyereigogfr di ng t he anchoring of receptor
evident with knowki migs wlotwimeiGprhunpt i osR Udf, GARBA U3
sububfbRsGBbB)et Hareel v rdeddpmutsomsgy atbywymapnighk GAB#®e s
subu@b#3TG,eBARs contlainds mipu dilt, s U@nd 3 ,063) hose t ha
are knpwefeoéeontchatphbbagt synapti c membrane speciali:
shown to bowealpdamwwHigr eas subunits ofaRsédxrmdo(taés2y,napt i
6 5 7.)



I n congclomauil@anm scaff oGpdhapeoudioas tlhiekd nt er nal org
synapaeti npg vaod al modul ators of receptor diffusi
(68B)y prolwvimdingg sites for the transient i mmobil
att he postsynapGpbeafnfeanddreatndey gai n dmr anysma ptsiion a

ensures precise control over inhibitory signalin

1. 2 PhosphorPlratvieean Regul ati on of Gephyrin Clust

The size and mol ecul ar degpsohygi @oér glelpphyb é nwecd rnu s
inhibitorg5bsynhigsme $ achoirlrietlyat es strongly ARisth the
or GlyRscandewuéehtlIsynaptsiucggetsrta mgt ht,h agte panlytre mat i
clustwirlilngal so alter t heb1ls,t reAh,gpbPpdr yi nth@dh dnios
dynamical i pghelguwdtaer i ng Grpchpmiesr t t B powgfh r ansl ati o
modi ficati anSev ¢ PEAIMAS) i ncluding acety] aatnido n, S
phosphotlydvad i meme n aisdetnitind ¢ ®emdcer t Galosicraefgfwll adtieng ar
t husABAergic t(4da8s.mib93i on

Protein kinases selectitvierd gugnnodp H osTpbhibbneyrb bpe®te |
removing a phos pd&tned roovwad efnrtdmmiah b aabidg f hat o
a fhedroxylwhgrhupg setiudes ,amhdedaryit ®8jhroesphor vyl ati o
typieatlys on unstruct;urfeedp hpyrroitne,i nt hmdschuplraest @ sni intas
Cdomai n, havhb @mhs ap ptrOo xpiomeetndlivya | phdslplhbomnriyheat past
decade, sevekirabdsmdmhae er nesponding phosphoryl ati ol
haebeen i deaé) f@&d8BolTlectively, t hese suardiicecwns del
pr otkeiinnases orchestfaneni g haformpluesxt ecil mgi ng c¢cr o

bet ween phosphorylation sites.

For exampbkehoryl atbenxtofac®idd gudka thea s gr KLY /22

has been sédgani ved gt haf&ppetn GMRBA |lruisge3However, the
effephosphoryl ati oahaovoeppephynwigd eef & reccittnlige t ar get i n
pr otkeiinnavsleer @poosphoryl ati on gfySegé@idOsyh8obg&ga ki
(GsBRGfdecrs@prn andRGABWst erpldesiphidriwlsgti on of the
resi dogctheégmendent ddiBnianscer ebals(edteenrs(i 7t 2y, 7TAddi7rbg

furtclhenp | ¢ hieirgecc o ntdeexpte nde ot dted Iwlke epnh d hpEephorsytéast i on
of Ser268 aheho8efRéb how thegephptinei=F)éretted

In addition to SerSeZh&é remd |iJest2hif@ghios ¢ horsyiltaet i on
tar get ed baynpdaalksiiimp omotl @nt n -dbpeadenvitggul ati on
anadonsequelrhtilbyy t bipg asy madp t y
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Act i-BDapgegndRengul atGeqrh y&fiunst earnidnd nhi bi tory Synapti

St udiaewe demomnbat aRFRMEPApendent neur onmdt dompaicarsi z at
excitatory synaptinodpl @apthied iutsy @abd hgedrswi t ment (o

GABMRsi n a GdaeMKelnid ent meercthampjesrm s omat iicn iawrh kabd ttii voint

dependent amdnfédmigpé it onal hdmeéqgsThhisd sprocess i s
induced by |l ocal calcium signaling from excitato
ki nases waMKhI aat Cnear by( 5hhd bdeocryi sdd iSis sect i c
cal cdauprendegul ati on of inhibitory synapse plast.i

Gphn cluesnetheg:omsd rbagd phar mac oleosguil ctasla lianc uanv i t
dependent reducti gmedina G@pblicnibrge wrsiahetr @ dggced r et ent |
of recaemdiomisnii athedi t ory syws@P@n i cheuvotiead srhatna

i ncrsaismt r acealllcd uau muGpahine d GuMRBA at sy hapdighe ct
phosphoryltataincil apredbdent @E4dcesd8es77)

Furtherfmdd @ vhiemg uctploaas,teificciht yass oimieTP, nesynapdes

undergo accumelhatriaogfgapdgd us,wbisthabilize the amj
of i nhibitory pos(t7s8y)nTanprtgil t heaste B p bsiysneaispyt i ¢ i Bl ast i c
selectivelgtsegnapsevth srpeeci fic me e h aintiAspmsof ound

under standsnginnggfat hoocaoynst r i puéaetrieqiut hwiedsent i fi cati o
botulpstream si gnad iwedoefakse c e@ams si gemahi mgtthamsgeesgu
net wolrhky s haractaddizt ingnal signal ttdtansdoomwmi ga pa
gephywiilni kpt gvi de vasught s t he adaptive mec hani
GABAer gi c iinn hriebsiptoinosnef ltuoc tduyantaimoincs wi t$&ii n neur onal

1. 2The RoRecaofdgfyoosKinnecasens Modul ating Gephyrin

Receptor tyrosine kinases have emerged as prom
clustering since their signaling pathways involyv
i n Gphn r(e7g3)h@as i postiteamnasngpotenti al critical mo

synaptic transmission.

Receptor tyrosine kinases (tRAKEs ylaiamngbruoswetlhl fsaucrtfoarc
cytokines, aedalhloieimpeaes p commurinvatrenwienh ehéierc
Thereforear eRTeKsssennt mamer ouseldruil tairc apnot edelelg,

proliferation, differaeamdiaynamt( &® plreeywio@ij Sy uD Vi
19 di fsfuebrfeamtiacshpecidalni de ffer dudi mMulhamr ohsheygtur e
aldont aiNt eami nal extr a(CcEeCDWwhli &rh da maisn tah es ilniggl aen

transmembranferM@dmadn an intracellul ar ki nase dor
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unstruct ermidn&l (t8ali)IThre ki omcmo sRAIM&sE8hAase a conserv
architectECDs, awlki hé garhgyng@ice et g e nBTuhb fsa mdii lvieassi ty
f otrherecognisttirounctoufr al 'y di st ienacethh gpured tye i rnd dhualgaat ni dnsg
domaacnt i v(adtli)on

A compr ehenswivdean&il intoemef er ence s BRDPbAcurceleeni ci na cai dh u(m
He L a -bcaesleld moGipehial fusntied & mtgiafnide dat e protein kinase
the stabilizatiofg7.8Jmogngph hresseey eRidaklshert dibmebl ast
growt h f actlor( FrGFcRelp-t,o keephrremept epé+ i keclr@&diempd or
(EphA7 hepatocyte growethndlatt op o mygcleipmaBr e@Ter pktBo)r
and€ ( Tr kT(h)isg ufdyr telvearl utahedi nvol vement obephyptienn
regul atiidemtbhby yicognponethhReadMAPKPiIi 3K/ Ak tdmifOR

Si gnaplaitnhgwa yaosf which are inthegpmwdilhcpa®REEWEBESi r

intracell u(l®m4) functions

Consecutthive wor k, sever al sspeucthiefeiécainbpenshi ght edes
RTKsegubepbydiumst erd gt rainedua bi it molzii migt or ¢ 884 )napses
EphA7as we lwérfaossunve tt o fboert & b iuGpi temiinndg | nhi bi tiomy syn
vi taman yi829. 8Huma hieghavi or al st ufdamsa cdtinopwpecd tohfe
RTKshr otulgre ductEmmA7Df t he basol aterwhi amygedsaluilt € B
decreGphdaxpreasidor reaysmpt oms -ohdetedq BBRH e g

studi es cbigbattghel yt he r-ccd ppevradGprditm eu§l a RiT &n and

consequeret liympGdABtAeadmi cf ne ¢t Wwioionk anleiutryo n a Ib echiarvci wirt. s
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1.3. Thdr kB Receptor
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other RTK identified in the foundational si RNA
gul ation and GABAergic synae@ltatedtlibnéase yBi 6Tt
l ongs to the neurmrectcreqgi hincsRE)Y, gLy lods st difat RTK s
ay an important rolaendi nf ufh& B rj.aVa8 5 che wne ItchpemeTnRK f
k A, Tr k Baremao diadk @b Nt BB n it Bgenesrespdgt6iyvely

ese TRKse a structural araah ietxetcrtaucreetbliinhda trn gil m @
mai MMD aand an intracellular domain with Kkinase
Mhe main danmdredheseealrRhseir bi mowhndirek Aglhhinadds wi t

gh affinity to (MEGEMNE)Y KB prewehehacadey ilviedds
ur ot r ophBdch Afnahcetuorrot 40 paoanadal t hough with a | ower
ur ot-B,owphch mapafrftisnTirtkGBGdDb)

t hesept dr gmBo mis eexrptrleyssed in tissues derived fr
d neuwurest ace,ltiher eWiod @lr e siemtCHNPas weili h meur onal
bpopubthgemispher al nervoBsB)system (PNS)

ructure

e h WNfaRrKg2e nleocated on chroporsoM@OOm2&2nd cont ai ns
of8.ZF)our maj or prooft etihne e TseogBoerrndser i ved from tran
tes at the exon -I5e nsgttahr tt ycroodsoi nn:eT it ki BnCatfseed hri encad pt ¢
uncatedTrlkBeploarCn(ii nal troueceplerokrBEc and a C
rmi nal t r u nwchaitcend nreetrcagigprtsoe ki Tk B.) BeRK.TBBY (

D TorfkiBhcl wdesextracell ul aompridibppgt-éomhi negi ons
1/ 23 l-euchnekBRpaand-12 kleg@omARhat (Lgnbendl hgand
ecificitysi gwhelrienags ddae gucdrscer eceptor l ocalizat
mbr M ,-969Meur ot rimipmd ns o -mehneb r meiadr@ o Maiorf t he
nomer itr iTg godBriignogner i zati on of Tr kB hfm@ommantéir sn an o
mol ogous Tr kB diemerbd reaDistmep h easagh @omy |l ati on of t
t hiinnttrheecteylrlouslianre ki (@8 i d odaimai nt lcroenri ge68S i N
Sidué&gd 70 % nd7 0Y6, which are evoltwuyri osiiame | pe ciowhs e
rtebrate cytoplasmic domainswithonmitmg dryrastia
ma(i &6 , 9Tq g Ot8h) etrh ewiAtTHP bindi ngtyrokeimé&s K5ddmait m
oviphesphoryl aeganredt éor dist g n akcita g|(yigtdi,ce.slath0 )
tophosphiomdd@aded ostruct ewalafl ucrintghnegre sphosiphes y| at
|l gwitme recsuighménngoldamicé udpngt &ir-@e rhtoamnon ionggy
ot ei nf i(bShoch)l,a st growth factoramgltepdlmaol aspuabsset r (
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PLYwhich consequently result in the i nducltiboen o
di scuisrs ediernt ag dlc.t3(.616, 91803)101

Brabaeri ved Neurotrophic Factor Bdnf

Bdnas a major iTg k8yrntilweasnidzed in cebhli biodnesbof r
abundeaenplressed in thradePmrocamppds i on of Bdnf i s
by mul ti pdepeancdteiritindagnpde ndent ( pal®@d@Pher sorrespondi
MRNA s randilmgeprecur sor-pmpBdatteiguenpi @l Ityo pmuao ee s s e (
BdnRel eaisnedan -depéwdeérnyt manner aasnd mdtxiumaeBddf pi

formsbidtmadti nct receptordsndg@r7rlbRruf ot femahocer 8cept

(p785N or -Bpmb t hat influence neuronal survival and
(109,.DuIrG)ng devRdwmd naeynst eas s a motl iea eiumr osnuarlv i v a l and
di fferenwhhattelnei adumodblrabems excitatory and i nhi

transmissioteprhodaeat i(Bbtays Lttt y$gl2)
LigalnddepemMmMddnt aafTokMti vati on

I n addiltigeemgteadent T&ArkBvatgowal i ng can Ibieg-artoddul a
i ndependent metFHFRani emsdno@mdf i ni t pr offdMNd mtsitaol | y bi
phosphor vyl atperdo nilonté& Bhaybfi | Tt yB t o activate and mai
without al tpdroismpd o E(nskdbet 2(oln0 4 , 1.F3,r t hed)mor e, i nter
with synap,¢tsiuc hpracstoRidndsz s | k Baseg@bBlAddi t i motah | vy,
TrkB. Tl and Tr kB.nShdbkaotfiovrimisy byt bl 0DokachtgtvTirtkyB

potentially by competing for Iigand bindi-ng or
l ength Tr kB, which consequent (94,pred@&nda s-l iagua rodg |
independent interactions broaden the scope of Tr

neurotrophic facohddi dgpeondepheaei ty to its functio

1. 3. T kEBncti onsMandr i §6sgnaling Pathways
As the redaptToré @i optl el oc¢ e loleifldaercpsapwi agsent i al ro

neur onall survival, proliferati,amd devéluopmemt f oa
essential in mem@&my-14A8J§n cpoagritiritkciBiolcaorn ttrhieb uftoersmattoi o |
and matur ati on anf@ ABIAetrgmat ery,hibp s epblamraye pi vot al ro
i mhest abl iosftfhnperngci sely conhhz2®@TRrdknBadi wbelk yehee
eff eodt Bodyma €t i vcaotgnmnegt gnal i ng ofwht twaytshe three major
are the PiRak//AKAPK/tEbekh t/ Phieg®PalCi ng pat hway.
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The3K/ MMat hway

Thei3R/ Akt si gnalpirnigmapnamliohywaeyd iisn n eawnrdo malo ndid n dyrriotw
anids mahjgpat hway ,porfo mantkdiBnrgonal sprrovti eacagla irmgsd apopt o
(85, 95Upon239ut ophosprhadr ¥ Bat itom oabilnse (rYeoslist)h e

intracell ul ar | uixghhomepba raynlea ¢rechtgitd mmansf or mi ng pr c
(Shc) adaptor proteinbthdbnogh(dspdheadcPrEd® 0y r b SHh pe

orms a protein complex -woumd gpowt @i f a2t ¢iGr b2y
ssocibanddng pr otaemidn slon( @d b Is)d wsetni lmeuskpa tgeSe@Gs N s s uct
s the Rat sar co(ma2 SAhTbPsaesgeuRretn& d sy), pdtosp hat i d-yl i nosi
i nasigK)wRi ch geBphasphoinositidesghodhphoiawmtsiiuva t
ependent proteiAl &n gSpidhidoesh h(oP chfodskialt t d & safere et e i n

i nase Akt . vamivipnaceeds siers , Akt signaling promote

~ o X 92 99

nt erfer i-anpgo pwtiotthi cp rsoi g wehliiicmg | pathways cl eavage of
key zymogen i n( 80el-l2%dpt oR3nkaAK p ¢yt hway activates

transl| at hmamnvailai an target of rapamycin (mTOR),

nt hesihsg c hf witllHsrbessle@3BRas can al so s3Kntad t hr
i nduce axonal grG@swhiwhti cheti ey nfwi®dht eH, GsXk13,C 132)
haaddit ieanmead@lesy a key regul ator of JiAmshidbistcoursys esdy n
sectli.i2n G&ke8duces dpABaRalnus,tensequewrtrilenagh hi bi tory
ansmiwgspoinmary hi ppaonadanmpfar’lt on e/idr,eornesd otrtei s pat hwa

")
<

~+
-

pl aaypsi vot alt hlco#h@r mnmai ntenance of synapsiliatplbasht

regulafti oynnapt{t3p)yoteins

Th®as/ MAEKIlat hway

The recrodShcmeanttayd 16he c crosngd wetxi feor@Grabt iaonods WS t h
addi t iremsaillntyit mcéu otfi anhteo-geni vated pfMARKN gigmaali
cascaddée¢e g ®5, Al205n)gsi de Pi 3K/ Akt sigwal vad, i tbht
regul atciedd ofuutvi val mainliy sknoe@uliael hgl ah, grow
di fferemaeuradnalhmaadt ipyipthya s tpiaaittiyaalcltyi viayx i ng tr ansc
factors ctAlMrPo urghs ponskei nali emge npr o t(HDi5n -1(AGRIPB)N

acti v &Rtaisiomduc es a phosphoryl ati orapicdatsyed ke ai ad o0
fi brosar coma ,khAaRsKke k(iRaHad2ME/) 2 ntthe Efk3T7TRansi ent
and #f{emgn activation of the MAPK/ Erkl/ 2 pathway I
respec(tdsRelsy MAPKk gnalailngmvicsl vedul aynamgse for mat.i
and pl &yt iemihtaynci nygn tphreosties nand directly phosphor)
such as PsydMmaog ©iddl -1 41088 k 1/ 2 b a sdneasl csrai db e idnmgv ol ved
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i n the r egnunliabtiitoonr,yo &slytbhhmpusgelst mechani sms are stil
Asal ready indisektz2Eink 1/ 2oget hseRC hvaist hbe@n descri be
reduGpehn cluster siirea adallepdeeindéeny( nA)deéet iiothnal | vy,
was demonsdearneasd osynRapaliicelyGRABCAI | e @ae @in@yf usi on
away from (slydnlaypseg,nthréasvinr egulMAHRK nsioghnaasl i mae n
descrtidbedr egaespeh y r i d emnlsu sstuegrgtelsIA MK si grsalfiancg | it at
Gphn cl s7t39gr i ng

TheeTOR pat hway

Pi 3K/ Akt , MAPKWweEIrlk esacghniasVieRgct i vadioownr bgul ati ng
tuberscdercosmppenvtein 1/ 8etcdDmpFba@r(E@42,.143)ur n,
Ts &/ i2n hitbhirtas homol og enriched in brain GTPase (|
MTORNTOR has beetno reeepmoeartaetde t wo nwkptcid tceomell edkiefsf er
named mMTORC1 @ald mTsOR mportant to note that mTOR
t o MTORC1i ve MTOR i s aofmamkRNAr eégahat at i on, ma
phosphoryl ation of pIl&EBGKo thias et ({ BSHEKI)AEBIRPdand ni t i a
is furwhtto Kemoinvolved in autloipphiadgrye saoge r e hdouet i
considered a master regul(altdofrplosfo pprloatyesi na hmanemrs
my el i natrieognuland on of sy(nladp5s,ekl 4@y antewre nsuggests
response to neuronal activity <criticaidlaptiengag:¢
changes to nkewrradguwliladcipailg seh@ synt hegsi podfassy man
channel sden(dlrdi7t,eBh48) hi ghl ioghhTtGR n hteh & od¢seymtaepxtti co f
LTRAddi t i mh@R | ywaisnkdadchreegul atGpbmav aif |l &ballidtyeri ng a
inhibitoryhytshadpmeas ttrhamadmT R bGpmkwhi ch becomes
rel capomTORCct in(@n3d)oThi s ¢shggesntkeOQR Itahteersai | abi |l ity
Gphfnor synaptic clustering, ther dvys ,i. A4®eerc | ng
t hper e cmoslee cul ar nuencdhearmnVOmisg pendegul aGplom wlfusterir

r emaionebleuci dat ed.
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TrkB i

Cytoplasm

v
DAG IP5

L [EkI/2 J
(Tsc1/2) PKC Ca® «—
" -
Apoptosis J
v

(p70S6K) (4E-BP1) CaMKiI

Gsk3B Erk1/2 CaMKII
k a)/‘ b)

FigkrTe kB and its major Si mmlasicihregdep daBhdvaytss. cognate si
pat hwag/sr es e hei m@gcse pmoodke dft opcipraad ) anmér a3l protein ki
i nvol v esdi ginnglaitrhgvays haenbaestaaguolr aGphn c | ushtoe qiomy )

TrkKB4,,G8BWF 53, 71, mTOR,;:7;FH k 1la/(27,h) 5:X)aMK( 46,. 7Rle)d arr ows
represent a negative i mpawhte doenz ¢g elaprhrydgwa rcd pursd *entnga p
Dashedrkepnesent mechanirsemmsa ionf b @ ce liQrod adtddadt di.n Bi o Rende

TheLOGpat hway

Theér kL €pat hway participates in the ammedddytsasivs va
but is primani heurorma(lllvipdas Upaiitnt yB acti vati on,

resi8luee ( Y&1l6-dher i nal area beco(nedse pRAOS PILEr y1 at e
binds pbosmhaersyltat edir ehuoognhol @g@r @ ( SH2) domain ali
phosphati-dylbiiplsos wmhi)atteo (gRInR rlatderbSi spbossphandé (| F
di acyl gl yc(er8oIDAGDAGYX i vates PKCs to induce celll

pl ast(i8d@i t. yls0C B)gultahteead ci um rel ease from thER)endopl
t her afcdriev@a*d egendent enzymebWwWbBuchsgbht€aME pl ast |
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and emma&mue otr an(sdli,ss8 ®@,n 94d di li&ithopnuarl yriyaolwt h cones,
Tr kP €si gndalaisndeen deéesncriejgsaedpi a@asmatic calcium th
receptor potenti al canolnmi3c)Mbstchampef sarftTIRP,Cs?d hi
i ntracel |l ul ar acnaalscsioucn attreal dpioesrtted enpse Td & Bt contri b
to different forms oddL TR hbERECIcUipt masatriecsout! vt PsL € unc ht
i nduction of CREBO sapmido rQydi Nkt iIhdbing es a transcriptic
suppordtompgst i ng potentiati on( lionFuextchietaat e@mtya nscyi nnag
aut ophosphoaVWHKlaltPhlo@hgmoél CnhngCa MKdrdepaesnedsent phosphory
of AMRMRIccaessor y,fmrcdtlé gmg ptnagr ttrhad fp occsktisnygn apt i ¢
(40, QbMKA Il $ mpatche plasticity of inhibitory synaj
of gephyrianatsyeapBOibc regRsgdt menssetll GABISBect i on
71)

16



1.3 BaA.Nf/ TmMNeBr opsycbhiisaotrrdiectisnhi bi tory Synaptic R

The pivot al roles of these pathways in various
profound i mpact o f#Thhk Batapcrdaicviasteiloyn connected net
l evel of (BB h¥ipas es o mp anmeejnotrs soifgnal, TmkpBap 4 ti stivrpyag e

axonal and dendr iatsi cwedilf f &g em niaattdi eomd iom todhrt d rome
glutamatergic and GABAengiscddBlymtalpsBEdanrfe has been
associated with various psychiatric and neurol
di sorder s, samidi gpoophturneantiiac str es@cl1 86O dwemu l(aPtTiSDg
evidence has reveal ed t hat t he mol ecul ar eti ol
neurodegenerative disorders(li1dad6dlhascceompapyiongd
deficit in synaptic plasticity typically result s
(E/ 1) balance, which had been c onhseirseframme iyng epor

a fundament al principle underlying a variety of
di sor(dleat&9Def i cits in Bdnf signaling during deve
synaptic imbalance, as observed lidZalnd mecert mesded
revedlhadcver al antadepnespansti $i ve all osttelrdrce bnyod
facilitating Bdnf( 1larc0t,i Athd 1atnido wpallsarsyt pitciiany of ki na:

proteins invmoédieat ech BmgBatdi ngr,KkMAREBKD (BE ORand
CaMKIsli gnal i ngcoanschabdese to ceASmind PIBOnoplkpesi a
(134171872

I n addition, there are indications of i mpaired
di sorders, pointing to this inhibitory synapse s
intervebh8hemeTokiedi ated effects on postsynaptic
may be part of a mechanism that balances inhibif
neur al (cli7ZrBcludiittsi onal | vy, there has beamdm&AB8AuUl ar
related dysfunctions in MDD, directly 1linking

depregdi@Bdn

The noti on ofdepeBderrft/ TrkBul ati on of i nhibitor.y
supported by sever al studies that directAlsy i mpl
already emphasized, Wuchter and coll eagues ident

t he cognat e signaling ptaht entweabyisl | a ¢ @ ®ina toefd gne pthh
(discusdls@dnd n3d( 4dd g2r(e54) RMAipendendownook Tr kB i
pri mary hippocampal neur on®a2smpanredclGpbehenndg G
suggested that Bdnf supportsarg hl -BHORKRtEIrgmagl it Mg

(73,. 8x)ditionall vy, sever al studies showed an in
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Gphn | evels after prolonged Bdnf stimulati on, al
GABMARsS( 63, 119, 181)

Transferring yYhive was kabl e t enesdh aw etdh &tn oacrk dRNAIT

in DG granule cells of rats specifically reduce
dendr(ilt8&9These resultsdespgogesnt thaphyrkB cl uster |
specific inhibitory neuronal subtypes in the DG,

( CCK) positive basket <cells since thewldinffuemnis
(18385) Anot her supporting study demonstrated tha
mai ntenance of GABAergic synapses in the cerebel
gephyrin and the cel |l aldh efsuirotnh ento | eentpuhl ads ii Gdi nntrgap dTte i k
i n GABAergic syha8ejTihd sstsahuidlyi tfyurt her -rprgup @as edl t
processes are medxdbiiantdeidn go ys itthee, PG mé mahgnt omacbaht
in the formation of 16G3Pearegiad sHmuapsess suggest a
act idweipteyndent formati on and potentiati on of t he
preserving E/I b(a19a n c3el ,i. nl Btdhwee LBnBY i mvhet her t hi s p
Tr kiBependent regul ation of gephyrin remains uncl
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2. Al M

ThenechanibymsvhlirdkgBovein&i bitor,ys peyxn dgteckhldd we | of
gephyreimmauinrc |. e dfror ,e otnled ec ul ar gsmwefc hdaonwmsent r e amer s
still undepandteibaa leapl xontr arTyh eagled earbwautdiy® toasi m
elucitchaetob & TirRBBAer gi ¢ synabpyt idi spsleasstjioncgg b &1 i ng
pataeaywa nd hediirs tcionncttr isb dthieémstering of the inhibit:
gephyrin

Tot arglkeée indiwgindlahgd pwn htwagemr dh &kiByt ants of the
Tr kB r evddfdgtednrer amn edear iusiiaMigst er n Bl.otT haensad ywaultéant s
bespeci die¢dakcibgnhbphosphoirhyhleatiinodn® toioo n Stefpendent
signaling pathways.

To under spamniwagvheei fi ¢ ctoaanhi butooy synampsler stab
basal condiatti pimg praa ey mp a binlslt woeensduced with the Tr
to achhewerexpreSsbeley bhepiart e etf if @lnt shi bi t ory syneée
protwi Inlevheé utaltredumgrhunocyt ochemi stry and confocal
focuseitrhge scaf fgedmhyrmiome,idimtei aret inMTaOtRi am do fCa MK |
potenti al downswirlelamb encad e v s htedpahor mé a

Furthetmer €puncti onal consequences of aberrant S i
be i nvesbtyiaghattlegedgahgerns of caln¢cirameltirualnasri ent s 0

overexpressing .the TrkB mutants

Finaldxpltahrpot enti al o fnvDrnkgBhmebnitt ory s yinmlpithict orlya
| oigrm pot einltlicahbeeminc aw | y ni TduédBednut ant poveneypre
ner oh&hi bsiytharpyt i ¢ iplelgtlenhshavedul t ures with and w
i LWR | tompardet ¢ opnd thneeat t afr ati ons imharhges sasismptciiat e
protein acchimslldt iiolal.uproisnsadtbek e o i gl &lIBi nlgpomeost at i
procesbat!l ow nteadamshi bi tory s ywnmahpangce sstirne ngx ci t

transmius$ ingn t-rhec 8gtndr -laisnlki mg.omasdi at or



3. Mateandl|l Met hods
3.1. Materi al
3.1 Cbnsumabl es

Tabl@onsumabl es

Consumabl es Ma
0.22 Om PES vacuum f Co
0.22 Om sterile filt Ca
0.45 Om SFCA sterile Co
100menyl on strainer SP
6 wel | pl at es Gr
g9evel | ©Ldwanced TC, Gr
Cell culture f) asks Co
Cell scrapers Co
Cryopreservation tub Gr
Eppendorf Tubes (1.5 Ep
Falcon Tubes (15, 50 Gr
NuPAGEB12%, -TBiis Mini Th
Parafilm Pe
Petri di shes (5, 10, Gr
Pipette reservoir (2 Co
Protei nfTludRisnd Ep
PVDF EFbworescence Th
Membranes, 0.2 Om

PVDF Transfer MembraiTh
Serol ogi cal pi pettes Gr
Ti pGpiepett e -2t.iehp;s-10€605 1 St
200 ;e -1®@O )

Vi-B Cas®et tes Ch

3.1027str ume Da \si

Tab2lenst r uammeda vds c e s

Il nstrument

Cel | Observer SD

aeag

Ma
Ze

20

nufacturer

rning I nc., USA

ri Roth GmbH + Co.
rning | nc., USA

L Life Sciences, K
ei neOneBi ocGer many

ei neOneBi cGer many
rning | nc., USA
rning | nc., USA

ei neOneBi ocGer many
pendorf AG, Ger man
ei neOneBi ocGer many
ermo Fisher Scient
chiney Plastic Pac
ei neOneBi cGer many
tPear mer Essenti al s,
pendorf AG, Ger man
ermo Fisher Scient
ermo Fisher Scient
ei neOneBi ocGer many
arlab Internation
emoMetec, A/S, Deni

nuf acturer

iss, Germany



Centrifuge 5804 R Eppendorf AG, Ger man®

CQincubator WTC Binder, Ger many
EVOS XL Cor e Thermo Fisher Scient
Ge l el ectrophoresi s Bi-kRad Laboratories, l

Gel Doc Go I maging Sy Bi-Rad Laboratories, |

|l mageQiflaAdA¥ 00 mini GE Healthcare, USA
Il ncuCyt e Sartorius AG, Ger man:
| nvi tErX@eS8nlr e [EoMikCie | | Thermo Fisher Scient

XCellHIBl ot Modul

LICOR Odyssey I mager LICOR, Bad Homburg, G
Mul tipetteE plus Rep Eppendorf AG
Nanodrop, Spect rloOpOho Ther mo Fi sher Scient
Neubauer Counting Ch Marienfeld GmGélr &alCy
Nucl eocou2n0tOer NC ChemoMetec A/ S, Denmi
PerfectB-Dug Eémctro Peql ab Biotechnol ogi
pH meter Mettl er Tol edo, Ger mq
Pi pette boy ROTILABO Car | Roth GmbH + Co.
Pipett€s 6(;0:1Mel51020€I Eppendorf AG, Ger man
10-0000) ¢

Power EA8@ Power SupplThermo Fisher Scient
St epOné¥Rleddi me PCR SyApplied BiMosyS$A ems
Tecan Pl ate Reader S| |Tecan Trading AG, Sw

Thermocycler Biometr Analytic Jena AG, Ge
Ther momi xer (comfort Eppendorf AG, Ger man®

Typhoon Trio Variabl ¢eGE Healt hcare, USA

UltracentrkEMXg®l 8erWmM Thermo Fisher Scient
Vortex Genie 2 Scientific Industrie
Water Dbath Car | Roth GmbH + Co.

3.1 ChemicalReagprdt s

Tab3@hemicals and reagents

Reagent Manufacturer Cat al ogue
1 kb Plus DNANew Engl and Biolab N3200S
2-Mer captoet hacCar | Roth GmbH + C 4227
Acetic acid Car | Roth GmbH + C 7332
Agar Car | Roth GmbH + C 5210
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Agarose BroadCar |l Roth GmbH + C T846

Bl ocking ReagRochSewitzerl and 111125890C¢C
Boric(EBQ) d Sigma Aldrich, USA B0252
Bovine SerunCarl Roth GmbH + C 1ETA
(BSA) Fractio

Cal b™Mygo9e AM AAT Bioquest, USA 20700
Calcium chlorCarl Roth GmbH + C T885

CNQX MedChem Express, UHY¥1L5066
cOmpl™®Mien i Pr Roche, Switzerland 118361530
I nhi-Botltrail

Cut Smart Buff New England Bi ol ab B6004
Cyclotraxin EMedChem Express, UHYP1178
Cyclotraxin EMedChExpress, USA H¥P 1178

D-Gl ucose Car | Roth GmbH + C HNOG
Di met hyl sul faoCar | Roth GmbH + C A994. 1
Dul becco' s Ther mo Fisher Scie 141900914

buffered sali
EDTA solutioncCar |l Rot h GmiGHrmad 1 E2 3

Et hanol Carl Roth GmbH + C PO75
Ge l Loading New Engl and Biolab B7024
(6X)

HEPES Car | Roth GmbH + C HN7S8
Hydrochl oric Carl Roth GmbH + C NO76

| sopropanol Car | Rot hCoGmbKHG,+ Ge 0080

K N6 2 MedChem Express, U H¥13290
LB medi um Carl Roth GmbH + C X964
Li pof e &t2a0mioOne Ther mo Fi sher Scie 11668019
Magnesi um Carl Roth GmbH + C 2189
hexahydrate

Met hanol CaRbth GmbH + Co. CP43

Mi dor i Green NI PPON Genetics E MGO 4

Ger many

Na OH Car | Roth GmbH + C T198
NMD A MedChem Express, UHY¥17551
Nucl efarsee® H New Engl and Biolab B1500S

Nucl efarseee Wat New Engl and Biolab B1500S
NuPa'd&nti oxi dTher mo Fisher Scie NP0OOOS5
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NuPa'deL DS Lo¢Thermo Fisher Scie NP0OOO7Y
Buffer

NuPadeMOPS SThermo Fisher Scie NP0OOO1
Running Buffe

NuPaddReduci ng Ther mo Fisher Scie NP0OO0OO0OY9
NuPa'd&r ansfer Thermo Fisher Scie NP00O061
20X

Paraformal dehCarl Roth GmbH + C 0964
PD98059 MedChem Express, U H¥12028

Pi eftMce PhosphéeéTher mo Fisher Scie A32957

I nhibitor Min

Ponceau S Carl Roth GmbH + C 5938
Potassium chl Carl Roth GmbH + C 0601

QF Hi gh del it New England Biolab M0492
Master MiX

RI PA buffer, Thermo Fisher Scie 89901

S. 0. C. medi unTher mo Fisher Scie 15544034
Saccharose Carl Roth GmbH + C 4621
SignaMFRIres Cell Signaling Tecl12630
Reagent

Sodium azide Carl Rot hCoGmbKHG,+ Ge 4221
Sodium bicarbCarl Roth GmbH + C 6885
Sodium chloriCarl Roth GmbH + C PO029
Sodium PyruvaTher mo Fisher Scie 11360070

Sodi um teSigmadrich, USA B9876
decahydrnrnBde

T4 Ligase New Engl and Biolab M0202
T4 Ligation ENew England Biolab B0202
Tri s Car | Roth GmbH + C 5429
Tri-k-bodo Car | Roth GmbH + C 3051
Tween 20 Carl|l GRwobtth + Co. KG, 9139
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3. 1.Re&combihramtteRersd r i Entziyomasnr dnt i bi ot i cs

Tab4Rrot,eimesstrictamd a&mtziybnmest i ¢ s

Mat eri al

Manuf acturer

Cat al ogue

Amplicillin Car | Roth GmbH & CHPG62
BI pl Ne w Engl and Bi o R0O585
Ger many
Geneticin (G4 Car |l Roth GmbH + C2039
Kanamycin Car | Roth GmbH & CT832
Penicillin/ St Thermo Fisher Sciel5140122
Recombinant H PeproTech, |l nc. , U45-02
Xhol New Engl and Bi o R0O146

3.1 BmcteStiral

Tab®%Bact strriailns

Ger many

n €e ldainmMe s

Cel | Line Manufacturer Catal ogue

One Sh't St BY Ther mo $c¢isdretri fic, C737303

chemically coi1

OneShMopl10 che¢eThermo Fisher ScieC404006

competent E. c«

Library Effi™ Thermo Fisher Sciell7828

chemically col

XL-Bl ue super Agilent Technol ogi 200518

cells

Tabé®el |l | ines

Cel | Line Di stri butor Cat al ogue

HEK?293 CLS Cel | Li nes 300192
Ger many

HEK293 FT Thermo Fisher ScieR70007

NI H3 T3 ATCC, USA
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suppl ement s

3.1CelClult Meei a Sapd! ement s
TabTeel | culture media and
Medi um Manuf acturer

B-27"Suppl ement Ther mo

Fi

Brai nPhys|l mag STEMCELL

Optimi zed Medi

Brai nnPhysNeur o STEMCELL

Cat al ogue
sher Scie€el7504044
Technol 0g05796

Technol 0g05792

Medi um and SM:

DMEM, high Thermo Fisher Sciel0566016
Gl ut aBMAXp p | e me

Fet al Bovine ‘Thermo Fisher Sciel0270
Hor se Serum Ther mo Fcdiseretri fic, 16050122
L-Gl ut ami ne Thermo Fisher Scie25030024
MEM (10X) Thermo Fisher Sciel1430030
No®ssential a Thermo Fisher Sciell140035
O p MiE M , Red Ther mo Fdisdretri fic, 31985070
Serum Medi um

Sodium PyruvatTher mo Fisher Sciell1360070
Trypsin/ EDTA (TherMosher Scienti 253000514

phemeld

Tab8HEK?293 cultivati on

medi um

Component Final concent
DMEM, high gl ucWbSsueppl|GlnetnatMAX 1 X

FBS 10 % v/ v
NEAA 1 mM

1 mM 1 mM

Tab93T3 standard medi um

Component Final concent
DMEM, high gl ucWbSsueppl|GlnetnatMAX 1 X

FBS 10 % v/ v

L-Gl ut ami ne 2 mM
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MATERI AL & METHODS

Tabl@®EK293FT cultivation medi um

DMEM, hi ghGlgu tua'®M&uép,pl e men't 1 X
FBS 10 % v/ v
NEAAS 1 mM
G418 500 Og/ ml

TablB®EK293Fdransfection medium

O p AMIiE NiM 1 X
FBS 2% v/ v
TablZEI coating and primary neuron seeding medium

PE-toating
Sodium borate sol,@ion (0.1 N50 mM
Boric acid sol w®)i on (0.2 M ir0.1 M

PEI (5%) 0.0005 % v/v
Seeding medi um

NMEM+B27T4 Isle}e 1 X

Horse serum 10 v/v

Tabl®rimary neuron cul tzDvation medium in ddH

ME M 1 X
L-Gl ut ami ne 2 mM
Sodium pyruvat e 1 mM
NaHGO5,5 % w/ Oy in ddH 2,2 %
Glucose (20 2 w/ v in ddH 6 %
B27, serum free 1 X




MATERI AL & METHODS

3.1 Buffer

Tabl&da 0X DAEfier g£OdH

Tr-Aset at 0.4 M
EDTA 0.01 WM
Acetic acid 0.2 M

Tabl® X TBSTfer .0 n ddH

Tr-HE I 15 mM
NaCl 136 mM
Twe €rD 0.1 % (v/v)

Table&stri ppfifmgr 20 n ddH

SDS (10% w/ v) 2 % (w/v)
Tr-HElI (0.5 M, pH 6. 8) 62.5 mM
2-Mer capt oet hanol 8 mM

Tabl@EBEowffer, gH 8 ddH

Tri s 10 mM
EDTA 1 mM

Tabl&ecor sbilug idagd i n

Na Cl 145 mM
KCI 2 mM
CacCl xO2 H 2 mM
Mg Cl xG6 H 2 mM
D-Gl ucose 10 mM
HEPES 10 mM
Saccharose 1 mM
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3. 1.Cd.mmer cAvaalillyHibtl s
Tabl®ommercial | y asnwdaielnabylme ski t s

Ki t Manufacturer Cat al ogue
GateWaBy Cl dhlaThermo Fisher Sci€11789020
Enzy-Mex

GateWdyr Cl dhlaThermo Fisher Sci€11791100
Enzy-Mex

Lent*N\gR-PCR TitTakara Bio Inc., J631235
Ki t
Nucl eoSpin RN:/MacheNagyel GmbH & 740956. 10

Ger many
Pi eE B€CA Prote Thermo Fisher Sci €e23225
Ki t

Pl asmid Mini IQi agen, Ger many 12123
Ql Aqui ck Gel IQi agen, Ger many 12143
Ql Aqui ck PCR Qiagen, Germany 28104
Ki t

Qui kChang®ir & Agilent Technol ogi 200518

Mut agenesi s Ki

3.1 ANti bodi es

Tab2@ri mary antibodies

Anti body Host Manufacturer Catal o Dil ut
Speci No .

CAMKU | rabbi Proteintech Gro 13738P 1:200

Cleaved (rabbi Cell Signaling 9661 1: 400

3

GABA rabbi Ther mo %cisdretri f i A2052 1: 500

GABAA rerabbi Synaptic System?224103
Ul ubunit

[EnN

500

Gephyrin mouseSynaptic System147021 1:500

Hoechst 3 SigAadrich, USA 861405 1:100
MAP 2 chickTher mo %cisearetri fi PALLOOO1: 250
p44/ 42 MArabbi Cel | Signaling 9102 1:100
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phospho mouse T Ther mo Fisher S MA1047
UThr 286)

phospho rabbi Cel | Signaling 5536

(ser 2448)

phospho mouse Cel | Signaling 9106

MAP K

(Thr202/ T

phospho rabbi Cell Signaling 9234

S6Kinase

(Thr 389)

phosphoolrabbi Cell Signaling 2821

(Y783)

phosdh&A rabbi Cel | Signaling 4621

(Tyr6741/ 6

(Tyr7061/7 7

PL&1p dn) rabbi Cel | Signaling 2822

PSD95 rabbi Synaptic System124003
Tr kB goat R&D Systems | nc AF1494
Tr kB rabbi Abcam, UK Ab6180
v GAT rabbi Synaptic System131003
vGLUT1 mouseSynaptic System135511
b-Act i n mouseSigWddrich, USA A5316

Tab2XXecondary

Fl uor o
porter

Al ex a

Al ex a
555

phoHost

eni mmunog ¢
speci es

Fl ugoat -
chicken
(H+L)

FI Tt F(abd) 2
ant abbit
(H+L)

antibodies

Manufacturer

Ther mo
USA

Ther mo
USA

29

Fi she

Fi she

Catal o
No .

A48626

A48283

1: 100
1:50

1: 100
1: 100
1: 500
1: 100
1: 100
1: 500
1: 200
( WB)

1: 50

(1 CcC)
1: 500
1: 400
1: 500
Dil ut
1: 150
1: 500



: 500

400

: 500

500

: 500

500

500

: 500

: 200

200

Al ex a FI '/ F(ab6) 2 Ther mo Fi she A48289

647 anmouse USA
l gG (H+I

Al exaFluogoat - Ther mo Bics ke A-11039
chicken USA
(H+L)

Cyaffini Fgoat - Jackson 11-%56-5
mous e | mmunoResear cl46
(H+L)

Cy2affini Fgoat-ramitJackson 11-16-5
l gG (H+1ll mmunoResearcli44

Cy&ffini Fgoat - Jackson 11-57-5
mo u s e | mmunoResear cl146
(H+L)

Cy&ffini Fgoat ramitJackson 11-17-5
l gG (H+llI mmunoResearcli44s

HRP Anmbuse Cel | Signalir7076
| gG USA

HRP AntabbiiCell Signalir7074

USA
| RDY6e8 0RD An-r abbi I LJCOR Bi oscii¢c926807
Gmb H, Ger many

IRDFy8eOOCWAn—mbuse LICOR Bi oscii¢928235

l gG GmbH, Ger many
3.1.P1&G.smids
Tab2 2 asmi ds
Pl asmi d Di stributor Cat addoRef er e
No.
pDONR2 21 Thermo Fisher Scil2536017
p EGFNPL Takar a Bi o Il nc. ,/

pEGFNPETTr k B

pLenti 4CamKlI

DEST

Clontech)
Addgene

Marti

n Kriebel

30
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pL
pL

pL

pL

3.

enti 6_sS WMartin Kriebel (189)

P/ VSVG Martin Kriebel ( CPCR2A

RTX packaging mi»

P1 Martin Kriebel ( CPCR2A

RTX packaging mi»

P2 Martin Kriebel ( CPCR2A

RTX packaging mi»

1. 01igonucl eotides

Tab23®Il i gonucl eotides

N a

at

WP

me Sequenecbhed )( 36 App

tBAFP _f w GGGGACAAGTTTGTAC. Ga't
GCAGGCTTCCGCCACC
GAGCAAGG

kB_EGFP_K5 CTGGTGGCCGTGGCGA Mu't
AAGGAC

kB_EGFP_K5 GTCCTTCAGCGTCGCC Mu't
GGCCACCAG

kB_EGFP_Y5 CATTGAAAACCCCCAG Mut
GGTATCACCAAC

kB _EGFP_Y5 GTTGGTGATACCGAAG, Mu't
GGGTTTTCAATG

kB_EGFP_Y8 GGCGTCGCCCGTCTTC Mut
CATCCTAG

kB_EGFP_Y8 CTAGGATGTCCAGGAA(Mut
GCGACGCC

KEB5FP_att Bl1GGGGACAAGTTTGTAC. Ga't
GCAGGCTTCACCATGT
GGCCGAGGTG

KEBGFP att B2 GGGGACCACTTTGTAC. Gat
GCTGGGTTTTACTTGT,
CGTCCATGCC

RBIpl _rev ACTACTTGCTTAGCGA CIl o
GAGGCG
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TCAATGCTCGAGAATC,Cl oning

A D AP RIS TGGATTACAAAATT

3.1SbZ.twar e

Tab2485oftwar e

Software Company Ver sion used
Fiji (based National I nstitu 2.9
(I mage J)
GraphPad Pri GraphPad Software¢lO. 2
|l mage Lab Bi-Rad Laboratorie6. 1
|l mage StudioLICOR Biotechnolo 4.0

Il maris Bitpl Oxford Instrumentl10
I ncuCyte S3 Sartorius AG, Ger2019A
Origin OriginLab Corpor«¢20156G
SnapGene VieGSL Biotech LLC, 5.3.1
ZEN (blue edZeiss, Germany 3.4
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3.2. Methods

3.2GEkEneratiomMuant $r kB

Si gnadleifnigci ent Tr kde miuvt ethit &sr plGFPk B pl asmi d (a gi
Rosalind Segal (Addgene pl asmid # 32500 ht
Addgene _32500)), whfidldndid mik®@r kt ® 4 isiegq uredhtteed t o
EGFP at-t ehmicfCor MEppplkement &rTyo FRieghurheg ToOEKBNg
DNAequencef (pB¥XHRP KB plasmid contains the compl et
ofRattus nprvegi seguence was compavbesd 9tla INCBIlur Gen
detection of sitedxsamnd iATPcali nfdorngShwe,r ePLi@enti fi e
on previ ou%9 repmahdslcompari son of the apkiGFeP, aci d
NXTr kB with ®@lae sergtuenrclBtpreo vu miewde rbsya | protein da
(https: /[ www. uPlri ptreé 8 cotHpl.l owi ng ver i-NiTe &wBa © n , p E
ampl iffrioendt hgi nal agar stock.

Preparati-AgnalPbéat €8

LBagar plates were prepared by heating 500 ml of
di ssolved. After cooling the medium to below 50
kanamycin werree sapdedceldd velmy pet ri di sh-268 wkr-ef f iL Bl
antibiothodmedivad tTohec opllat eseweat 4 AfCoyu otwii Ingne e

separate bacteri al col oni escelrlosm agar stocks or

Transformation of OneShot TOP10 Competent Cell s

Toampleixfpyr essi on vectorNsETr EBecihg acf ptEIGEPplI asmi d  w:
OneShMdopl10 chemicaEl gbdomeetantwhich were transf
t he manufparcatummedrlGspr ead on prewamrameeg| saelesctfioveill
overnight at 37AC.

Propagation and Purification of Pl asmids

To grow bacter i @ahm@mlnads nprdo pgaignadt iretheadlostadty li imds wer e
pickedm selecftovei pdatdeatmlon Bofmedppmemenret ed wi |
appropri atfeolalne wdd adomeer ni gh,t shalRiOBAELC PpPptm.s mi ds
were pumhiebil édvwiunsgi ng the Qiagen Plasmid Pl us Mi
manufacturerlors tphet 6 clodad mi dtsepwerpe el ut:@0dy i n 10
centri faagdtOi ®rdo® B negit or e2d0 Aacht i | .needed
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Restriction Digest of Plasmid DNA

Toverpdryipglisedmisdnsa | | a moewnnzty meadii gaelsiiye @ t he appropl
set of restri c3t7iA6Cor €mzlprmes a m&EGPENWLITr kB this invol
di ge wtiiBhrps dab2 %

Tab2®eactioal pliacsadi glest i on

Component Quantity
pEGFNETT k B 0 . rbg
Cut Smar t( 1BRuX)f er 1 Ol
Bl pLO, 000 units/ ml) 1 Ol
ddio Fildpedt0dl

GeEl ectrophoresi s

Toconfpramsnhidestitdhre fragmentDNAwefredpgerbayedl
electropflmargsiks® % wkevpe ep dndeids soll .vA rgg agalr5o0s e i n
ml offr-hKeEDTAAEhuf fedabl 2After MiddGmméas 000 x)
the gel mprtued Wwasoanaldhavelertf @mrs alti diefayst 20 mi
Eacphl assna dpwaemi xed 6 Xpiurhpl e | oading dyegedndolckaeded
Foreferaddietpommnkidt s wer e -100 &dle dkfowi RlIhus5 DINNWA Ladde
fragmeeane separat eld2 % yf carp patyilbefpisandsd wéme vi sual
usitnigeéVl i grhaty oGelt hBrocOnl y pl asmids displaying the

Si zweesr e U sad sfegmuetnatgenesi s.
SiDer ecMugdagenesi s

TrkB sitesweorfe ithdregetsdadd usi ng-Dt hectQad k Mhhagen&s
Mut ageni c pri merac overrci hdgeastiuwgfnaecdpuoéeémadadlol | owi ng
pri mer pairs wer e used: TrkB_EGFP_Y515F_ mut _f
(TrkBY515TR)kB_EGFP_Y816F_ mut f and (TTrkkBB YESGIFG6PF )Y 8
TrkB_EGFP_K571A mut f and TrKkkoB/ ((BADER s eBAbImat _r

23 .

Siderected muamgrehesmee playi ng PORIimEGENHT 0 k 8
ast htee mp | atthee froersnpuetcatgipvne me r( spdaa br2s&a nda b2 B .
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Tab2@ CReactfiosrntder eamué dgenesi s

T

Component

Reaction buffer, 10X
p EGFNPITr k B
TrkB_EGFP_X_ mut f
TrkB_EGFP_X_mut _r
dNTP mi x

ddio

Pf uTurNobAo pol ymer ase

ab2®CRycl pamrgamet er s

Segment Cycl es

Quanti ty

5 Ol
50 n
125
125
1 Ol

g
ng
ng

Fildped o 50 Ol

1 Ol

Temperature Ti me

1 1 9 BC 30 s

2 12 9 BC 30 s
5 &C 1 min
6 8CA 3 min

Foll oPnddRtdpe reactions

t hrut at edamPCRfi.2edODpldwas added to each

h

atC.37

webDendls tg@ersBhilBopmelnz g mmef di gest ¢
met hyl at ed DNA, -nsuutcaht eads-NotEhGektBemm| atd eenfodte gr ad e

reacti on &

Ne xt ODpafreat edasDNaAdded to 50 Ol @Bf ueu((iendlsmped e

n the mut a@geanetsriasn sktiatoyma i ngn t o

werpd at e@ B o amycipd aaa@ar i ncubat ed

The

andxtraction baesf ddeee®Bcopbagdti on and

r
f

estrict(icodRe sli gesti on

Di g©stspdifa sP | daissnp |da yb NnAg

ragments were further validated
Ger mamtyt fs:-l ahhbdeé
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3.2 Characterization of TrkB Mutants

CultivaHBEKMW9O dDfand NI H3T3 Cell s

HEK2@3dd NIH3W&reelclugtured in T175 flasks with ¢
medi umTéb®aendab9e at 37AC ahdmb®wi €EOed at mosphere.
di ssociated when rea8bi wWgcaphproanmatley yvEO®At ment
(0. 05 %) after a singl eetmmswebmavwintt mgDAFBS from t he
detached from the vessel, HEK293 medium or NI H3
trypsimnzdatcieolnn s were harvested via centrifugat:i
the cells were resuspendedulitni mtadd wme samalc tsieveed edt
1:20 ratio for preservatiorcedfl st wewddd| hf orimiets f.
transfection wit.h the Tr kB plasmids

Tr afnsctodfonHEK2 NI HABall | sParRotdein Extracti on

At70% confl oehtygy were DNMAasshgctiléegowiegbami chien @ 00 ®
t hmanufacpuoe&dsl eaclh0 wkllofogfctladhfowla s dded t©Od 250

o OptMEMandncubat ed RDRuUTr5t e CaBIGE Me roef mi x2ddy wi t h
of the respe,ctdovnmbipd dads miiidtglo 2@ Onbia>nti anmeed , added t o t
cell s armitreri rac 2®aSuibosne gaute RTEy wewud at A£d aatd &7 % C

until t he wiedkde dil @y was exshrimed ¢€obkt i vfaotriha2nd me d i
Prior to lysis, the ceyglBdinfifer e3®8@Mimmdar eduwi dh f 1
at mospheArindas h wh (PRB S, wetleyssed in RIPA buffer sup
cOmplfeni @i pr ot eas ePiienrHikboistpohrasthdadmddbor 80 miTa on i c
remove debri s, the cells wed®geamr@.Thegent ef or 2
cont asmpemgnat ant wasst awrodd eicrt-epdm atnddi2ifeds omantt i | f ur t

pr oceeds s
Determin®tob€@ mdentrati on

Proteomcent obt itdres exltlravett ®ed det ernmiimpddgiangst he
Pi etMB&CA Protein Assay Kit accordi nYampidwetshee man
prerpead i n phoonei n ulledsX wWiuiPhSgepl e Reductié#x Agenit
NuPa'dleDSampl e tBaufa efri nal conceanntd aat itoont aolf vio. |5u nfeg
As a final step, the celA samwaerei thmee & idsré asrtyol Oe dmi
forurther pr2a@esdinng hat | atter déaisaeendd hiee astaeng | &g a
for 10 /i bedtore0 | oading
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SDAGE

Prepaceetedxtrwete separ atPAGEIY hEBDof p e b & @ENN
NuPAGH-12 %-TBiis wd d@2lisX Nu™PMO® S unnbumfgf efrol t bai ng
manufacturerEbecpraopsamoéper i or me dXCeolcTRRMSEuwmi elCel |
Moduyl e nat i B50yV for 10 mianh, 2805do¥8 imerqguent| y

Western Bl ot

After separation, proteins were transferred to
were transfer-dey blsongi rg¥Tmiann sNueRAGEUf f er, which
according to the manufactureroés protboyolEleaercd riol
Blotter dan@ eonddstmant 250 V for 80 min. Proteins
wet tank blotting with identBcat ModubégegrabuBbeVw
and 17 W2f0ormi7n5 power ed50% Prowseu pEpal sye.

| mmedi ately after blotting, membranes were stain
mi ho confirm protein transfer. Af ter TabMoB washes
membranes were dried and i maged with the Gel Doc

Il mmunol abe®ethngct iPobot®fn

Proteins of interest were visualized wusing indir
with 1 % TBST/5 % (w/v) BSA for 60 min at RT on
incubated overnight at 4AC on a monlsl,iTmp2ghaker
Except for p h o s pahnodr ytl catt aeldo IPpes@mb) r alMleG wer e was hed

times for 5 min each with 1X TBST before incuba
antibodies diluted in 1X TBST/5 % (w/d)I| B88Aocoher
se€ab2kr. After three additional washing steps wi
were dried and protected against |light unti/l i ma

The signals reiTatke8d atna mproaspilhrk B were detected

Vari able Mode I mager with excitation at 543 nm
580BP30 and 670BP30 filters, respecti vseilnygg tFhuesi
OProtein Mol ecul ar Weightd online tool (https:

Signals rel attek 1Y @ @mas ptaom Er kl1/ 2 were detected

nm channel sCORf Odlyesskely | mager Systemdetespeohni «
phosphorybdanedd pPalmCHRHCabel ed secondary antibodie
described above. After the final washing step,
wrapped in foil to prevent drying. mdombrdawved owe rc
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incubated with fresh Signal FireTM Plus ECL Reage
light. Signals were subsequentl y-4ad0quriirnegd wusi ng

Since both primary antibodizkhrosednboreanbée weéetaéa
species I gG, the antibodies used ofwwear & hree ndeet eecc th
stripping after detection. For t hd smlpustproisppi mge m
(see Table 16) at G50AC for 45 min on an orbi
mer captoet hanol , the membranes wWermi mihsfear eu nlde
washed for 5 min in 1X TBST. Mempbobdbreesdaewenre bedw
above but fodr tot al PLC

Quanti fi Paoci 8amod

To gquantify protein bands, densitometric anal y:
software. Subsequently, the ratio of phosphoryl g
signal was <calcul ated.

3. 2.Cdnstr uocfieindrn Expraé sYeodmomr

Forhe tratnsdrssgerbeni mairypocampalbns, an approprial
backbone was constructed. For t his purpose, t !
pLentiDESSpas used. -pFtoeno€MY of the original pl asn
function@CaMiklulsepr omot( d§ 9frreasgunietnitng i n -DESTenti 4
pl asmid suitable for GaStuepwa ye ncelna n)rmyg F(ifgourr eMap s e

PCRCl oning of WPRE i hiwWbESTent i 4 CAMK

To enhance the expressi oyploefnttirdadChABMEKE N e6vbel ep i & € mie
was modi f i edWotood cihnucclku dHee paat i t i s Virus Posttransc
(WPREY91,. Th928) was baycdc¢ @mleibnpalt & mtni 4 CADMKIS Tl /wibt h t he
WPRE sequence usiTge PpClRa scahiiogieismiegBt phdhdlo r emove

t hébepi tope, EM@inproemguences encoding foFfThd he BI
reacti dabi®ewas incubated f eax9edlOvmmn&tO 4RDpP fr agmen

respectiwhélchh was validated wiekl eoetlr ;e reccrt @ soipshor e s
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Tab2&l| pl /IDKbebti on of Il/Y2DeEnStTi 4 CA MK

Component Quantity
pLent i 4/CBIMKIT 5 Og

Cut Smar t( 1BuXf)f er 5 Ol

BI pLO 000 units/ ml) 101

Xhdl20 000 wunits/ ml) 1 Ol

ddi® up to 50 Ol

GeExtracti on

To i solopeemetdhé enti viral b ac7kbb0o4n eb,p otwHaes cetxeddnssyp o n d

t happr opgreidaetcd u soinmgl e an, s haTlpe xscial L I a g meanst
extracted using the QhAGENdGEY Ertthet mamuKBtt ul
wasinaluwtyed inO50dndlat@atHaedt i | further processing

PCRIl oni nghedP REB I p |

To generate a WPRE fBlamlme ahdefsKibraoikcetd omy si t es, é
construct-cantWPIREIi ngLehtistni I8 ({ WBRE provided by Ma
was used as a templ at o htphhed h(WPCR Ee osteiqdueesn cues ende r e
to include the Blegh&hot irem peitTeasbeRi@yT h(Es@ERe or
fragment awpbi pecédor omed -Riisdenlgi tQ5 2H4d gMast ehe Mi x a
manufacturer 0SapX@ndahI®E.( see

Tab2 ®5PCReacti bhgefner atXhoedlPBREBI| HpF agment

Component Quanti ty
Q5 HFpgHelity 2X Master Mix 25 Ol
pLenti 6_sS_WPRE 1 ng

10 QMONPRE f w 2.5 Ol
10 6MWPRE rev 2.5 Ol

d di® to 50 Ol

Tab3 @r ogr a@b fRCGR

Phase Temperatur e Durati on
I nitial denat9égC 30 s
PCR xc y4cOl e s 9 gC 10 s

507 ZC 20 s
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7 2C 20 s
Final extensi7Z2ZC 2 min
Hol d 4-1 @C

PCRampPueri fi aadi Gener ation of Cohesive Ends

Foll owi ntghePCRmp !l i fi ed DNA was puPrrGR iRWr iusiicnagt i toh
according to the mamuf avatseff @ m@d | PmOtdadtHd | st or ed ¢
2@ unt il MNeegdnedd nt r eact ipounr | Kfi @P REB 1| p | fragment v
digest a@Mtwantl phs5a Ol rneoagteinenm at e (@clceogidli hage n ds
reacitmeoob?2 @Nextt he di ge swaesd vferrda g meeadt @ dhtrroumgteerged i s
GeEl ectropahondeshese corbBdpp dnrdigngent was exai sed f
extracted as desGaebxbhedxhefoamre (see

DNALi gatainadn Transformat iMsn bdf3 OneShot

To i nsXhdaNPRIBel pl fragment i ngloerthied-® M kiekd okohtohl

DNA fragments were | igat®idngnT4a DNAlI impdeie@at adme a
(sdab3 kwas prepared amazmufla npgud®o ddile and Anc ubat
overnight. To teramchiavietyhet leadynead iiivod eida sa th 66a5t
miand ster@€duntil needed.

Tab3®B®4 | igation reaction

Component Quantity

T4 DNA |ligase Buffer 2 Ol

XhelLenti 4-8AMKI | 50 ng

XheWPRBI pl 13 ng

Nucl efarsee® H to 20 Ol

T4 DNA Ligase 1 Ol

1 Ol of the |igdtednot &b a OtEt6hlo3vacsehlilcsh were trans

according to the maSwuubfsaecqtudefiedrDoysOlp rwetroec oslpr ead on
ampicillin Pplegptagsat (-AgeaePb & ). eLsBd p a goantd apur i foifcat i on
pLenti O4CAMKerpeWPREmMed abdefll drdrS5i0bnendl mddiluBm

suppl ement ed wistefPer oaprepg actiildn nand Pur)i fLiclaé wiosne,of:
verify succesasdtuldi dtiigoan i dingiethNio HiIkas SEywmplti ebduf f er
according to the (prdewstbuisctdiecsncrDipgd dheofexPlas midd
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fragmentati on (1o4fl 2t, h elrbPl78 -Bld hp pevass assessed uUusin
el ectrophdcre&lsé st ( ea@ieofroelslivsavie id dosfty isounc c es s f ul recom

viSsanger Sreguenci

Further pr oweargiaftciidedghe nleed ar p bgnt i 4 CAMK({ lok/ WRARPE s e e
Suppl emEnga)wgs3 per f orLmeBdR AURSYl nEgF FDB | tEdNntpYe t e ht s
according to the mandfpcopaga®d®isoprwitoleodmpicilli

before.

Gatevweygyombinati on

To ins &GF-RttThrekvB -t § pe andt rnauntsagheghimwelsent i 4 CAMKI |/ /[ WP
Gatef'vagchnol ogyi lwhssedde E@5 ¢t del ity MasTrekB Mi x,
transgeneampwewitlt KEBGFP_ att Bl f wEGd&rmPd atTr RfBorr ev (
sequese€&ab2Pt add speeci fhmemtt t@att) sites needed |
and was perdesgordidbfeahs @« RC| oni ng of WPRE i1/haM% plLen
DESTFol |l owi ng t he manufacturer s Eprreoctoonthoilnat @ o n
equi mol aorf rtahtBiCoest ft Bagment s dW2d2 tehcetveprieO BB f or BP
recombiwiatthi oBnP Qlsodheabs3epa h i n couvbeartgehtt 25 AC

Tab3BPr ecombirneaacitoinon

Component Sampl e
atEBF-Pr kPECR fr agwdntS/$IFCl-/CKD) 50 f mol

p DONRvector 50 f mol
TEBuf f e8(,s &edbl p Filled 8pOl
BP CI dWase 2 Ol

The foll owBPBrge adcatyi,petrtneasatie dOl Pr Kt a ¥h af%er mi n .
1 Ol of each reacti Onew8BOP1t @nsh enimepalEieyptsd i
previdesd(isvdedansf ormati on of OneShogandOf4Il0e Ctoeng
wi LB +eg50Onl Kk anTahney cpilnaas mi ds wer e pur isfmiedd MisdiingKit

as described®rheofagrad i neeand Pujyification of Pl asrt

To create the finadlR eepgproeds inpeetrifcohfomesmspur i fi ed el
cl owageombined wLéht itdh@AMKI | / / WPTReEb BWBe cu ©irng( slek
Clondsdevernight at 25AC.
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Tab3® R recombination reaction

Component Sampl e
Entry clone 15009
pLenti 4CAMKI I/ / WPRE 150 ng

TE Buffer ,TapHp8 (see Filled 8pOl
LR Cl dMase 2 Ol

The following day, tteheni mBRiceedchigon owasanuf actur
transformed fSnthdo3dmet Shotcel | asapdeprousbkgedescr
DNA i gaandnTransf or maT Motnh W& | OnerSthiowi ral pl asmi ds
their correcta SaquemcBerquMari ge ( SFuipgou reemedn)t.ar y

3.2.LentiRriordaulct i on

Cultivation 6l IHEK293FT

HEK293FT cells were cultured in a TI@abl®&i ah sta
37AC and 5% CO2 in humidified atmosphere. For su
TrypsDTA (0. 05%) wh&MWO % eaarmfeldu e rc werddatcachoéeée ©Teobdin
the vessel, HEK293FT standard culture meadidum wa s
t he celhasr vweesrteed via centrifugation at 300 g for
resuspendesd mainndadd i madiiom and seeded in a 1:10 r
in T175 fl asks.

Transfection @©efl IKEK293FT

To pr oldeurctei vi r al particles HEK293FT <cell s were
descrbebfeadnéei | reachi ngA®B 0t B tehogm dsl tmitenndcayr.d medi um o
was repl apreedr avmds thect i onfTarmd@ i wrm I ete in humidifie:¢
at AB7and &t & EOepare the cells fofrewadi Tawmafsect i
foll owitrhgeeldly, wer e phrag wiesu ldy ad®uwslictrii vbaetdi o ns ecef HE'F
Cel)l susing MEME ClOplts were counted with a Neub
approxi malt@Gley 13. 8vex e seeded in a newfTpH7ewlalaek
OpiMiemM Transfection was LpieproffoescnPe@di 0 m shi ansge d on t
manufacturersé protocol. FoMe mdMava $mi x e a c twii a rh, 140.85
Lipofectamidm2zZub@&ted f o8i mulmi amMadu RITy-MEMM@apst i

mi xed with 2gebdgrafiant ppt®agi pgPmi and pLP_VSGV
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modnr ajanotl 8 Oghreefspecti ve pl asmmi @@ tESSFNPEThr ek \BTY, (k B
SHE P-o€ KD) werSaaibsedeenthley Li pof-©piMemVine 208 9
added to the plasmid mix Rabnedf oirremutlhictee dvafsoad 2 @ dmi
the HEK293FT cell suspension and i AC uamadt é8d % rCOh u

24 plogtr ansftelcd imendi um waist heph aZ @pdond tr a4 8 ftalce i on

OptMEM contavinralb pheticles wawiddlelsdhct3&d mdnd whe @
again collected at 72 h after transfection. Afte
briefly monitored for EGFP expression with the E
di scaTlhhedcol |l ected supethnoamghs QuerRFGA Iftielrteedr a't

8@ until further processing.

Lenti Comausntrati on

After tRdwhepgsabred waenpaeramatfeantred to ulstamacentri
centrifuged for 90 mCn Bol I1®Owi6r0 aemt rainfdugdat i on .
di scalredawdi,mgr ahepawhii cdiveasredriati d 50 Ol 0.1 % BSA/ DP

atMC4 The next day, the viral particles wer,e gent
andol |l ettomnd48 h and 72 h were pooled. Viral sto
8@ until needed.

Titratleonhi e gmeénsi ons

To quantify the concentration of wvirions in the
were assgaesngdt-Keq-RERt Eatvhi rus suspension was dil
Op#MEM alnsdo Ol of talgprso cdei sl suet biccawri twehs pondi ng Nul eoS
virus Kit according to thefrnmaenubdiacltagiea dls fplrwit d
inithlCainéZ@bation step.

Since transiently transfected HEK293FT cell s we
samples were furthetrotremadwva amy hp OiNastef @al 1 v wi a g
the manufactur &mpd i picdocoihofaedt iguianal fweeraedb mb o
perf or meqdR-RGRVvN ROPX r ef er enoen JTayeep @nvP gPCR i nstrum
samples were measured -HAQR druepacitcipotmegw@mleca g R T
showmabd4
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Tab34rogram for | entiviral RNA titration according to manulf

Phase Temper atur e Dur ati on
RT Reacti on 4 2C 5 min

9 BC 10 s
qPCR x 40 cyl9sgC 5 s

6 @C 30 s
Di ssociation 98C 15 s

6 @C 30 s

6 @C-9 2C b

To determe npedthievet h@Gtvev algee&t values of tihre samp
comparison to the caccesgdbndi hg shandtand®fiaatdurer

titers aase Jviefdlnedopi es per ml (VvC/ ml).

3.2Cultivation of Primary Hippocampal Neur ons

Prepar a®Priiomadiog p o c aNepuarlon s

Culture weemrsepgardadef ore neuronlay @oatpian@tilea r es
wells with st-eoat ienTaibkllibae ¢ di @ &lvbeartmi3gAt and 5%
CQin humidifiedThemoepheday, the coated »Mell s we
angrepar edOwiltlh of se(esidalgl ZTnedi um

For pri mary nheiuprpoone p mpadtuildn pregnant iDawmlaé¢y ©Sptr g
were supplied by Jamwi-lngtl dabbranee . Gehleasthousing
submission to surgical procedures were perfor me
recommendati ons f od atbhloe ad @wmreg amd made f2010/ 63/ EL
by the regional aut hority (ReQ@leanburnygsayrc®lBi diEWM )T
t hdkcamwas sacrC@Onardotbyusdub v gectpdihae embryos wer
remoaed i mmedi atelpwdepeapiemdat ®ed. sext r tanede throd ihn s
hi ppocamgi ssvect®Haid i ng t he whol e sprwereed usgtegrnébd aa m
DPBS + 1% P/ S

Thei ppocampal tissues were dissboial@ediiAifttaetrT8yp
removalenzZfy mantleiugtiisosns u efsu wtelm er di s s otcri iatt uera timyn gg e n t
oseedmnadii . Amtteheeddi t B8omledf,ueat hc el Isse preernagt & @0 Om

cel | sQerlalesfeurr t her scieldu tnegd, criem mautendt he Nu cfJaenadCount e

assesseda buosriiiigegCla s s 't t e
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Pri mairgypocaempabns wer e s%ceddd /el 4v | e oonf 100
PE-toatewde | | phdheabated under humi dG fawmeddt hat5no% p h
COfor 4 h before extbBamdimege tchud tmeditd bl Jmedi um

Cul ti vatainerd u,@tnido i dt i omeHir p po c aNepuarlo n s

On diany M Dt dlhmedi wans ep | doferde s h c umletdii vmamtdi onre ur ons
wer e fmaitrteai ned at 37AC with 5% CO2 in humidifi

On DI V3, the primary nedreornd vwe rad Toyoatrshti@eumensd wi t
t hmediwans epl awc 68 oflr esh cul ti watnit@nw nmedyi wmar t i cl e
final conc2e nxt®wvla®x abh welphee sr e mownead tmeodn evdns av e d,
steril ganfd IstteoXzedd at 4

On DI V6totbdditioned mediwimBhvaisn PhSHMi d e p | tahcee
medi um cowitraalni pAgr ttihci|5e0sp &i onfie dtihuemr wpbk &dye d r esh
Brai nnfhSyMévery otumedn | d®dDy V14.

Fo i mmunocytochemblcMl14 amadrysesns were fixed by rerg
100 Ol /well of 4 % (w/v) PFA/DPBS solution for 1
the cells three times withCebbDs OwWwéwel 6t ®P86& for 2
+ 0.02% rmMatNhe Aark at 4

Chemilodbctilohi bft oarnyd LHHPar macol ogi cal Treat ment

Tochemi caleliynhii bd u-oearym Ipotgent i &aTiPpni hahey mhi ppocanm
cul t,uhmpersotfoc®mtrini anwwasohldé@ésdpg§ids

For thisOplstosikdsmedfiDyalspar(NdDBandyanqui QNMOX ne (
were prepaoaetdhef rdeasyh | oyf NMD Ae avi anrse mdmi.é ad resdbi [nugt p 18 n

7 )4 78()s eTaa b IL 8 whereas CNQXi waBbBM3hO launt edl t rasoni c
Subsequbenttthgswmances wand dbhtbd erdaefcienasle cosokentrat|
200M airwd OM, r eslpiekcdwived,y. asecaorado migvictidl denhnbinc al
DMSO concebnudgmat KDAg CNQXas pr dpdraBidppocampabns
wer e treated by replacing 1t0e Oe u tdifiavea ts hbanm noerd i
NMDA+CNQXnt aini for medi3@s#Cn Stbsequent mgdiwer eat men
replaced ppuyrdaodeordiognl18 mMChefadr e37PFA fi xatic
CultivVraanodyand ofmi frtiinoatr ypoc aNempakhns

Toeval uateot heér k B,JaenMARNKI | signaling, duirpmgc arhpan
neurons wer espgeaa@iafthieab i widimiiD Ad-lCINIQiXg t rFeocart mehnits pur po
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inhidt coks were prepP&yed ot@taxaB )nhoeerr HMSO ( RD98059
62) and f9Cr anheteidEdr chem i LTPciomdwdnie@an f wirtemc e
TrkBMek1l/ 2 asidgrCalMKddr ons wefrer p3 @3 Ciera edtd h e r
OMCt xBO OM PD®»8OM-6RNor a DM&IOl cbetirioh BrGhienmPhys +
i LTP twaesmducepdeasdasdryi hbaud in the cohnhntwedopses
DMS@ontriodlenactboakbntdatimgst he 2 mimandr sabmewngueph
recovery Fphagdt Ise i nhibitors or DMShO tchoent s aime -
concentrati omrsterasat dedniitlnuinebdee cor di n gF osloll aawhiaogn .
recovery phase, etdhre RFRACIUdstelceTR N da@nd oRi xfati on
Pri méirypoc aNmpabns

3.2C@alcium I maging

Fomeasuring calsgiruam stgruainesdi reyn th i npepuor coannsp anlewiet I8t ai n
ared fluorendemtht @®dbV14eplacing 50% of tfhreesitkeur or
Br hps + SM1 contai AY5n9g0 2AMeMIcCal Bey e ei ncuibnat ed f
humi di fi ed aatt DB pheyPpal@®ashed once bwnvaftdradDBIPBEM

transients welr0e0 r&icihhaglieldg impti mi zedu8rmagnPhegs Cel
Observer SD. 3 min recordings oifelmil we mpdwealhted il s
a frameratePefr 2Qpmwme i ameqt wsvietrdemmdufctae d ot A eef

well s per exper iTmentdelngd @ igtuiv@&@FPneur ons panidfiemab
analysis, ofnapehmis€rosbepCal brgtd wndhEGFP si gn.
di r elce fl graeerhe cor. diSmgnat i ¢ calcium transients were
neurons by manually drawing ROIls with Fiji and
over ti me. A minimum of t hr-ges istpiommed amewuehny @&t

calcium frrexmgide mtgg per recording were analyzed.

Anal yzatCalooiTmdénresnit s

Tr aovesseubseqgaeamal husethipe Or i gin 2015G PeBaaks eAnianley z e
nor malization was ,@®iphit apicknatkogdaeltlect i @acmes hreshol d
peak distance ac%omatiad lcalepilimafttlesct uati ons wer
rate, whscthheefdlegwtency of oc,cutrirea nme ackpFcmim ttu d
for the magnitude of,t hdearcead cuuoder essp ean sparsovxey (fAn
cal ci um f | uaxn dd yt rheemd ftcesl |h a | f( FMaM)hreu nt e s p e avteirvee dat
averaged across all/l peaks of a single neuron. D a

WT and represwealtodshmumeiapl e cell s per wel/l
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3.20IMmunocytochemistry

Forndirect i mmumD&EBISu otr els.cRenétseB enblveerdd he cel |l s wer
bl ockepgpleramlali | dtzedoom temperat ufl@d 0/ DPBS1 cwnTri ndom
BMB bl ocki horr 88gdsquent Ilwer &€ hienwieb dtséethie respec
primary antibodies diloaobnhedniorbhwmabhebEkedgso! ut
4AQ for dilutions of Tparbi2r@alrhye & rotl il byppwdiimegsr,d/asygret i b o d
werreemovaenddel | s wertenrveaes hddnevs t tho 2 0B @il AfDtPeBrSw arac ,h .
f lruophoor) ugademddary anti bodies diluted in bl ocki
atRTand furt hoer an acreldjptraolt escht ;ekde(rf oomdi i ght ons of
anti bodiTak? pisfeteer am®twashitmgs snienp swiotfh 200 Ol DP
cells were stored in 200 tOHe HPaBiSk t+a t0 . 0@ eNaaNc q u i
some casebkbei were adaviitHiboercalslty Dsdtea iBrBe2dd 8 i Th DPBBS
i nvolrweed atchengsecond wafsthémgsedcempdary anthbody r
i ncubaHoeahst fdirl BBOIRAM n

3.2.08nage Acgandi Ama@ahnysi s

|l magebalddreads eiwe r e ruestirnigevaedspinning disc confoc
Observer SD, Carl Zei ss Mi armpoxccthampynate QWixp pe d wibt,
a phaopchromat 63x oil N.mMeClrlonZebjecMitveoldsopy

were obt at mseodmaftaGBPosintdwreons

For all recordings, acquisition setdndgeai n,ncwealrd
kept constant across samples from different expe

depicted iins tahimaxsitnnwdny i nt ehei cyrpespeaciti og of

For analysis, image st ackst lgeernee rlaotaideehd midm tsoho lrefeA R
ROl's of tploesi EGRWR neuronal somata using | MARI S&6

Quantifi dclatoomeas méerecnes i ti es

To assess protein exphesgimdnd daMmllph os fpnhTod K,B ,
phos{lb& cl eavedanas GGABAt B ansdudReOdoshetuln ® wegmat a
used to determine mean tdreay ov a lasmmuimobt reegastitteivei st yo
background &fobtrdetaivend. caspameaf &antdleGaAdBhbg| d

i mmunorewasi detgss all Neptococsatwsth mdadvegrtday sv
threshoddaf  weea@d as cloeravABAiat Jdwee clat a vempse a3

or GHABAiIi tivet mealrlonsranswafsedticmeéncudbmas ed as a pr
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i nduced apopéeddlmid nagsheess the amoumwt tdaf n-GEBRETr |

positive neurons

Quanti fi Gamnapharokfiidernsi ti Siszend

To quantify synapticpenmnrheutR@mnotweémexclauadrtiiss

out si deEGFfBitgh#yInapti ¢ mar ker structures were (qusz¢
detection functionality, with a threshold set a
di fferent expeWiitnheinnt aa ,sgirtndogpen.RMderwad mwsdmrmaxltiuz ec
totvol ume to determineatsbedmerninerc | desneirt w.i zeo of t
synapnairk er s-di méimseieonal of ermdraraipn g < s tmrau kteegr e s

generated from the respective image chamhels by
mean <cluster vol ume for each neuron wasndanal y:
postsynapt,itchemdrMARINsS XTebased WMATGQAB 6Spots Col
used. A maximum di sT@mceett Wwees hbbdalodf D@memsi ty 1
postsynaptic mawaketseséexcaltnde aveir gn aalbsthweghcatthe t i ¢c al
axiraelsol ution | i mit o f the Celll Observer SD mic

nor mal i zedvdloudgdh.e WT

For the quantification of exci t,attohrey naenadn idnehn shiitt
each gwidihp each ew@rdeeitme mti reaudnmanm d @ edeavealvueee f or
each synapse tBpehpeeragsowpre summarized to ca

proportions.
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Fi gux e Anal ysi s of syempfgugntmafrikbteReipomrsent ati ve i mag e
mi cr os esotpaicck pr esented in the | MARI-EGEBf ewpressshgwpng
hi ppocampadt anienuerdo nf oandt hger epsoysntapt i ¢ mar ker geAmhyrin
Enl arged section of A, highlighti A@ODt re ndemada ngf otfh d hee
depict dbadasienl A t he EGFEFPRwvhsiicghn adle f(i Ev&bdlot h so BRIl de of t h
EGF¥Prendering weB 6e pelxycrliuderde !l at ed si gndf®rse nrdedBiddcigng i |
Based on the remaining geprheyrdenr isn gg,n atl hse bwp & gl yt B rhres s
signal i nt emnwseirBep tbandesvelldi GFHEpresentinggelpdyrndi vi
spo€¥Gat rel ated signal38 ernedseiCdBiangge di nont hteh eEGFRPnai ni ng V
within trlreedmdeamaag, the VGat spots above a ceenrdteariend si g
resultingrepr&sSanting the iDReépi aduant &/tGadkm def¥G&R HN

t hat wer e analyzed for colocalizat tbarsedi tpH ughe 6 BA
Col ocald@iozectal cul ate dePasdt V@&stodfb eGMHINNber of spots was
the voltheerr es pm@RFPvnogl utnoe o b hrmi mber of3spots/ Om

3.2S59.atistics

Statistical analuwssiiGsgawdoPapgemrPrrorsmed 0 ( GraphPad S
seweriedent i fi ed sfmlri @ouRbotbiuesrts regressi on and Outl i
with a c@eHf fl%.i emfatl ¢ r want isesdted Werre Gtauswssgiamg di st
the DOAR®atsomorensad |l y distributedi dgtanwWwerpaanald
way ANWIVAh Dunnds mul twh pr cen pcaornaghseerttiasicre,t s wer e an:
usi ngr asWalll i s test wi t h Dunn & sE xnpuelrtiinpelnet s c owmpt ahr

var i avelres analyzed with a 2way ANOVA and Tukeyods

I f not stated dairfefe@remsteiny e dalals wnelaine fls SEdr eTassp
as foll ows: *p < 0.065; ** p <T hCe. Ovila;l u*e*s* p& EMnOe.alnO 1a,
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as welbklmpdsiezaer et atitedd t he r espleedgsw¥®dr f pgumary neu
experi,ment s dependent experiamentndividefal namdur on

assocrcat elderteaitlaetd sst i c al datbad2i s shown in
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4. Resul ts
4. 1. TargeTrn kB Si gweacltionrgss f or the Expression

4. 1 SideredMuedgenredu cMudc| e oBxtc W& n g eRa Nitm K2r k B)
Codi Bggquence

To dissect the iwsdfviidkBl scgnalibgtpabhhways in
rat TrkB receptor were generated deficiemt in au
or drrependent signBbrnghpasattipbawargeseect isvei Gdenmtniof iae
as critical for (W& 1lPhB&(Y1,GMATH i od(iKBREO)9 , 152,
190mer e r eiprl atcddidl r T2k B codi ng (scedggu)emE®EPr kuBsi ng

si-terected mutagenesis of the corresponding base

Before induciengesdsi mahagede ksiBesgtu enfc eEGE-RETr k B

t ranswaener ibfyi ecdo mp drei nglerl kwBlisgE GFNPETr k B tvhineR N A

of ratTrnkdBCBd|l GenBank D)D:AINMmmMm2ein.tl ofc dmoftihr med) uteme
cor rmrabdrnkBpgr e s etnhbe | ml(Risgnd)rde

Since the hmdt ptrieve®mnusdyg oadfivbr8Br kpr ot ei n (Mums mi c e
muscylt he®ea seqguoénthbe praactlEHEgleRM5b6R 9 Wvas) c o mpiatr ke d

t hmousTe kB protei NCBleqGenBanK | D: NMT@ADLgAmMOmY . 3
demonsttrhaatheed i t i c al resi,ames Ya8riiekdse, ntknsc7alhei s posit
withinTt kB ontf(&ti mpl ement &r.y Figure

Finalol yfurthercomrséeffwadthiesreal herekplr @ taeas ns e quenc e
transl ated -NHTo keBlpsE @E B ¢ ovmmp éhreeltr kpB otaees enquence of
Uni profQ686.0d4Tyhe alfiugnmemt c ofnufnicrtnieodn gtshher esgtdhesi ng
t heiri Shd . e, AT PLICndF ing B)(.e

51



RESULTS
2138

A I S S L O L T S

Start TrkB cytosolic domain

20089 5 ATGCTGCTTCTGCTC/AAGTTGGCGAGACATTCCAAGTTTGGCATGAAAGGCCCAGCTTCC

ATGCTGCTTCTGCTCAAGTTGGCGAGACATTCCAAGTTTGGCATGAAAGGCCCAGCTTCC

bp
2078

el Pemll W=y [|pe=is Vet e o—90 V—0 4—4« Ye—u - - =8 uvu—=u |
et D=0 = e = o= W= = e o—8 - - d—d d—d o
4—d V=0 U—uU uU—u O=0 == U—u d—<d O—0 ad—o - - =0 u—u -_—
U=y —Fk ©0—8 ©—9 o—0 u- U—u U=y B—o o—uo - - U—u U=y

=2 b—Fk d—a a—a a—a - d4—a O—0 k—r a—a =2 -

U—uy q4—a U=y o—9 qa—a o= q4—a O—0 Ll o—0 8 a=in q4— <

U=y U=y uU—u O—0 N—N - h— 4=t uU—u a—a V—0 u—u

SRR REBRE R ER YR REREEE R I RECRRBREREES:
& & A 88 8438 88 88 & LT I R ) & & .
™
o I e R e e -9 uv—u O- - -0 U—u V-V - a—a - - u—u v—uv W
d=d U=U || | —_—l -y d—- -_— U= U= e - q—od - - =0 K—a —|
= U=y = = -8 ©—0 o- - d=d k—=Fk U=U - q—d - - — d—d ]
V= Y=y g—a uvU—y — R - w— 9—9 44—« V—0 - o—9 — — q4—aqa O—0
V=0 =k U=y U=y —_— =] |==- - emim Y=l (meiw — o—9 - - 0—=0 d—d u—Wu
d—=d d—< d=d 00— vu=—u O0—0 O-— - U= 0=0 u=u u=— a—d - - 0=0 u—uv d—d
0—8 V=0 U=y «g—« =t =l - - =0 ©V—0 uv—w - Y—u - -— =0 ==
9—0 44—« <«—a OV—0 -k 9—0 O- - d4—a k—Fk da—da - a—a - - e -
o—0 <—«< ©—0 ©V—90 —_ N—N - e =0 uU—uvu d4—d — o - - R B S e ¥ ]
V= U=y 0= ag—« -0 =k U= - =y uU=uv U= -— o—9 - - =0 w=—u
4—d U—u Uu—u <—d — d—d - - U—u d4—<a da—a - _— - - —t —i
d<—9q d—< U—=U O—1 €« U=u O=- - d—q k—Fk O=0 a—a - - <—a U=—u
V= 0—0 V=8 ad—a b e e - U—U U=y d—a v—u - - 9—0 d—ad ©O—0
U—uU k—k a—a ©—0 € F—F O-— - U—u k—F B—0 — - - — U=y
— 4—<d¢ q—daq OV—0 2 F—F O— — Uy—v ©—90 o—0 o — w—t - y—uyu a—a
L] — L
< = L]
- - —
9 =
<
o
v
)
v

LLLLLLLLLLLLI

CGGGATGTATACAGCACCGACTACTACCGGGTT

Y
1Ll
Ll
LLLLI

GCCCCGAGCAGGATAAGATCCTGGTG

CCGGGATGTATACAGCACCGACTACTACCGGGTT

O = U=y uU=u

g == <—<d V-0

0 u=-v == O—=0

© u—u =y ©-—-0

= = U=y d-—a

0 == =2 v=u

- 0—9 U=y u=u

0 «—a — U=y

= R— = g —

v o u=u =y u=—wu

- d—« = |-

0 gf=a =<9 d—dq

- u—-y -9 u—wv

O k= a—a V-0

9 Uu—u u—N E—F

v u=u 0=8 d-—a

4 d—d 0=90 od-—«

- O—9 =k O—0

v 9-—u -9 <«—«

- O—0 =t -

- O—9 = d—d

0 u=—u o—-90 ©v-—-0
Q@=d = O=0 V=0 O=0 d=d d=d O=0 uU=uU BO=0 Ul e =i e d=d O0=0
vy=y d—d d—d d—d V=y d=d U=U B=0 U=0 k= V=y V=0 V=90 V=0 d—ad V=0
U=y U=y uU=u -8 =N =k Y=y E—8 ¥—8 44— uU—y — e (i P— P—0 P—8 S—«
e =k £—¢ <—a = H—N F—F E—N N—N N— N— - Y= = £—¢ 4—¢C S—q Pp—p
=y 0—=0 4d—d 4d—d F—F O0—0 0OU—-0 4d—ad O—0 ©O—0 d—« - U=y O=0 U—0 V=0 d—d u—u
e e Y=y D=0 U=y Ee=m = =0 d=—d U= O—0 — O=0 d—=d U=y BO—=0 U=V uU=u
W= U= U= k= k= Q=€ =k =k U=U k—F O—0 - =k 0—0 €= C&—< Fk—Fk F—|
U—U U= d—d U—U U—U d—<d <—9q <—9< P—9 <—< uU—U - d—<d Y—9Y d—< U—uU d—< d—d
M= = U=y k= U=U U=U U= U=y O0—0 44— uU—wu — 0= V=0 U=U U—=U U—=U uU=—u
= e =i [l == W= e N g e - - =0 k—k E—% V=i E—8 S—=
d—ad V=0 d—ad V=9 d—<d V=0 U=U k—k d—ad U—U d—d - F—k U=y d—d U—U d—< O—19
M= Y=y peme Y=y e Y=y =0 0=0 0=0 0=0 v=u =y d=d U=\ d=d == =0 V=0
M=y Y=y O=0 =k d=« 0—0 d=d d=9d fF—F d=4d U=U U=U O=0 O=U V=uU U=0 d—=d k=
9—8 U—=U U—0 &—4d kF—Fk d—<€ O—0 U—0 U—U U=U O0—0 =k U=U &=@& k—k k—k =& U—U
=k 0=0 U=U U=V U=U U=U U=y =k B—0 F—F 0—0 U—0 VU—u 0U—0 <—<¢ ©O—0 ©—0 uU—u
M=y O=0 p=F d=d U=0 U=uU d=d k= =k U=U k= =k K=k 0=0 =k uU=u U0U=0 «—d
b=k O—=0 F—F Q=@ k—F O—0 U=U k—=Fk O—8 ©U—0 U—U <d—d d—2 F—Fk U—U d—a d—a F—F
U=l U=y U=U U=U B=0 U=y 0=0 U=U =g U=U U=y 0= U=y U=y B=0 U=y &= u=Uu
€—< U—0 d—d d—d d—< d—d d=d F=F U=U kF—Fk d=<d U=0 U=U k=Fk d=d U=—0 U=U k=
g—8 V=8 F—Fk U=uv ¥U—0 ©—8 U—vu U—0 0—0 44—« ©0—0 0U—0 V—u ©B—9 U—uU U—U «—« ©—0
= O9=—0 0—0 &—4 V=0 V=0 U=V U=0 Pp=F U=V =4 V=AU O0=—0 U=V =k =l U=U U=
d—d d—d d—d O—Y U—U d—=d k—=Fk k—=Fk d=d d—d O—=0 =k k=K d=q d—d U—U d—d uU—U
=8 9= V= =g U—i d—= U=U d=—& =8 V=N V=W =k =@ B=0 F=F U= U=U V=4
V=y V=0 U=y P—¥9 «—< ©0—Y U=V U=y d—< V=0 U=y Y=y V=0 PF—F UOU—9 0O—0 <«—« 0O—0
K=k Y= Y= =g = pemp = p= Y= =k (= (=g = =0 =0 V=0 U=y U=y
O=0 =k U=U =4 U—U U—U d€—q €—@ U—U U=U U=y V=0 d—d d€—<q k—F U—=U U=U |I=—|
Uem) e Y= U=U U=y O0—0 U=U U=y O=—0 U—0 U=V U—0 «—«2 O—9 VU=u O—0 «—=«2 ©—0
4@—<qC U—U q— @ F—F F—F U—=U U=U k=Fk O0—=0 Fk—F Fk—Fk 0—0 U—U -4 U—U <—9aq q«—< U—U
=€ =k d—d d—9d F—F d—d =9 U= U—0 d—a U—0 V=0 d—d O—=VU V—=uU U=y U—0 ©O—DO
V= k= d=d W=U k=k 0=0 0=0 d=d U=U O=0 U=y k=k U=U U=y @=0 k=K ©—0 0O—0
B—N N— S—8 g—8 E—f EH— e - N H— (e e W— = W= i P —
Q= =k O=—0 U=V U—0 d—d U=U U=U U=U U=y =k d—4d U—U C€—4qd U—=U U=y U=—U a—dg
V= V=0 =k O0—=0 4—<d 0—0 0O=0 U=y d—d U—P U—U d—d U—U VU=U B—=0 v—u UO—0 -1
= U=y =k d—d A=< =k PF=Fk d=d U=U U=y d—d d—ad O—0 V—=U d—=9d PF—F gd—d V-V
d=—d U=y d—d Y=y d=ad O=0 U=yY U=0 O=U0 F—Fk U~y d=d O—0 d-<d <~d PU—0 U—uU O—D
U=y e U= =k =0 U=yU O=0 U=y U= U= d—=dqd U—=0 k—k U=y U=y d—d O—0 O—O
e U=U k= k=k §=—0 U—U d=<q PU—0 O—0 4qA4—4ad C—<Q F—F O—8 Fk—k V=0 UO—0 O—0 k—fk
g—y S—«¢ ©9—0 0—0 ¥—0 ¥—8 ¥—0 U—8 Sf—« U=V U=y O—8 O—8 FE—F 00— E—«& PF—F F—F
3 88 38 3 2 g 3 88 2 22 m 2 m 2 & 3 22 m 4 m m m m m 2
B REERRRARRE AR RERERREERERRE 5

1
from
was perf

cytoswlfi ¢ hdeo.meeicrept o

tt oey tsotsaorl ti. Tahnddo fsatl ohpi a&sl e ggunenmec

d @rE&GIFNPETIrrkdBm M5 312 9.1
ndicat e
|l der . c om.
52

fromN¥PEGBBPequewcehcomelTatkeRd s
Vectorbui

alTir gdBynte @ ¢ o loif
referende253¢2hoktmsEemuersho)wt hg
orange arrows
tool of

gnment

showrSuipmpl ement &rmBy : Fibjpsregpgbeqguemberal i gnment

FigureSequence
Par tliiad n merm tkeBb &
NCBI

The
al



a-—a
)
- —
o —c
a—a
e —
a—a
> —1
- —
V=0
a—a
n—uw
a—a
W —
——
W—
=—=
e
o®—c
——
-
n—uw
U—uy
o —
)
n—u
E—x
a—a
o
q—a
- —d
Wi ="
q—od
o —c
xZ—x
e —
w—uv
- — )
>—>
- —d
- —
)
- —
w—uv
EZE—3
- —
©—c
a—a
T—x
Q=
a—a
(LRt ]
T—x
E—=
©—ce
a—a
E—3X
a—a
wn—mw
X—x

b —

- ——
zZ—2
Q-0
z2—=
3 ot
- ——

TS

o —
P —
a—a
> —
e =
o—
- —
v—u
Vi =
a—o
>—>
P
-
- —
z—=
o w—
- —
o—0
>—>
P—
qQ—oq
=
>—D
a—oa
o—o
W
z—z
o —
b —
) —
- —
e —ce
0 —
o—c
Z—z
a—a
o
- —
b o
W —
——
b —
z—z
W
a—a
o—0
P —
n—un
z—z

180
180

wn—un
W —
E—x
- —
Ve—

-——
a—o
o—0
b —

a—a
n—u
w—u
M =
b
W —
o—0o
-
b —
o—
R
2—2
T—x
P
a—oa
u—u
WV ="
o
-
e —
a—a
z—z
o—u
-—
- —d
ot —
- —d
o—o0
) =N
- —d
a—a
-l —d
T—x
0 = o
e
T—=x
o —c
e — o
W ="
-l
wn—
o
- —d
o —
z—=
O = o
b — =

il
E—

- —
a—a
-—
z2—=
o —
w—uw

200
200

T—x
T—x
a—o
W=
_——t
a—a
wn—u
M
-t —
—
b —
b
—
a—a
qQ=—o
w—u
T—x
>—>
——
- ——
z—=
>—_>
W —un
o—o
o—o
a—oa
e
O—9
> —1
- —d
z—z
W —
q—o
D=0
u—u
w—u
- —
O—c
o —
o—0
w—u
a—o
o—oa
wn—u
n—u
ot e o
z—z
b b
Kl ]
o —ce
-l —
w—uw
w—u
o—c
———
T—x
WA
-—
W o—
z—z

360
380

b
> —
o—o
0—u
z—z
z—z
E—x
T—x
-
O -0
z—z
a—o
- —d
o—c
- —d
W=
o—u
T—x
>—
W —
——
T—x
z—z
b
>—>>
T—zx
e
X -
b —
o —
i —
=—
o —
N —n
W —
z—z
- —
i — el
a—a
o—u
z—z
> —
e
xE—=
o—0
- —d
a—a
a—a
0 —
a—a
z—z
o—u
o — o
>—>>
e
e —
a—a
Py — g
o
E—=

420
420

o—a
——
Wi ="
a—a
[ p——
W —
z—z
wn—un
o —t
z—z
_-—
—
o—a
o—u
——
o—a
——
a—a
——
b —
x—=
ao—a
W
> —
- —
>—>
A
a—a
3 —
z—z
a—ao
z—z
-—
e
> —
o—a
>—>
O—u
a—a
o —
(LRt ]
T—x
o
T—x
a—a
W =N
P —
o—o
o —a
M
a—a
o—
v—u
> —
A —
z—z
O —

X—x
- —

- —
o o—
e
[CEC)
>—>
>—>
W —
a—a
o d
>—>
>—=>
>—=>
a—a
S
>—>
W —
- —
T—X
W —
o0 -
z2—2=
——
o—0
a—a
a—a
5>—>

421
421

qQ—o

- —
I—x

- —
[

o — o
-
e —
2 —
z—x
- —
ea—0
w—u
T=—X
o —
—x
»—
W —
e
>=2
£—x
el
- —
a -
a—a
O —0
W
>—>
-
>—>
U—u

o—
e —

801
801

a-—a

o
a-—a
- ——
T—x
-
T—x
v—u0
w—u
>—>
& -
3 —m
P
a—o
-
N —n
>—
>—>
a—o
[ -
VI —n

9 -0
e —

e —
o —

o
Wi =
W —
a-—a

8 N
~ ~

bl
P T
C
al |
h e
t h
u

of
\
t
Wi
stran
he
sbhgeencin

ner kB

teplgeaoed avviet h heh(fFmgBY¥ 8 16 F

def

i on
n

t

responsi

821

nterest

i ds
posi
Epdueate
[

perfor med
of

ac
cytqgsesoneer triesge

dreuddgindaide mti

amino
rms the
was
to phenylrad sawmlitniend F

TrkB in pEGFP-N1-TrkB
( Y 501b5i)n,d i ATgP ((YK85%1861))c oanpc r PE €n

Uniprot ID Q63604
cibedeniTmnm& Bnmak eolbbases

poofsh ¢ i cnd@@&®Bi c

of
i

(Y)

conf
Tmk B ¥lbiLibdwWiosrePtLiGGei gnal i ng

i gnment

sequenceNZTrrakms Iwd tt ehd t fhreo m ap E GFe
al

Shec
om.
repl aced oby rddhoced mge
3181 was
AThiei ndi ng
posi t2idalrbs anawe2 é4 6 epl@aeadi rwe tadand
53

C

nqunviepgriQBWB B M4 )

for

t hanlkBgrcopstof u-NETriki Bhe EGREBber s
t hi sveirniifticaaaltf iiscemgeaicd nciet e s

e
der .

bl

onal

|

ng
from THKGC gibp e TOE) Hsanebnfbiyr mieadnger

TrkBspqoueeomfi pomesdti ons
posistéfon ami no Seaqeu ednsc. e

Thal i gnmeéhTer B protein

sequenReaet tods
owi
he

gener atde fsiicginean ti nTgrokrB tnhuet agnetnsefmr &tBi onut afntt he ef
vecbprrosi ti on

fSlependent ,tshagdneanliinneg at

expressi @ik GFNETtr duBa s

t

Fi gbreComparibBlernk Bfpsetqgeiemiceo chegyd p EFARFr kB twhlénhi pr ot
(0]

ex hanrgeesui b bHwi pélyr osi ne

6, bot tpoamm.eHo)r

rat
responsi
funct
Vector bui
Fol

code

t



the triplet code fromrAAQ@Itho a@CGWidmrcd ttheomefl yrse ne
(A) at amino adiTd kBKdghriielg@)reend dldl.e panel )

A

5-...AACCCCCAGTACTTCGGTATC...-3" 6 CCCCCABITTCITTCGOT ( CAGI

N P Q ¥ F 6 .

6
= Y515F |
5'-...AACCCCCAGTTCTTCGGTATC...-3' AL Anf A AN -."\,
NP QFF G I. VAWV AWVUVVYWIW
T GAT TG G

5-...GTGGCCGTGAAGACGCTGAAG...-3
.V AV K T L K.

AN A

A i
[ATA! | |
VYV

G

CTGOBTBGCCOEBTG|BGC GACE C G G

——

5-...GTGGCCGTGGCGACGCTGAAG...-3
.YV AV A T L K.

66

5%...TCGCCCGTCTACCTGGACATC...-3' TCETGEGACATCICTAGGGEG

.S P V. Y L D I..

- Y816F

T ce GGCEGTCBCCCGTCIT
5-_TCGCCCGTCTTCCTGGACATE. . 3 1 ) N N
=8 PN F L D s AA“-/\--N\/\MI\M-"N\ A\

FiguB e&iderected mutgagenalgeksdBiut ant si nHdtyicon nwdl eoti de
exchangnest he codi ngc semateinceoft he il emightiH gpe Tr kB recept
depi dttasntgr ackRdinldu nai ntghasyittoepdloise horaddtATolh ,bisfdiendg ) si t e
Dashed ilnidinczsadergi mi ews [DNA tsheeqguueqnacrer espomdi mgp Yawml Idfse

K57 aAand Y81r6es p goantiidwWHheg)ssee qu e rsccehse matiincdailtiye ec hange of
nucl eoatnidd etshe associ ated samiticds ame d S ik piprc piane | )
K57 1Ai dd!l gapdn&¥ BboFt omNpaheb})li de exchangvwisawger conf
sequenasimgli cated by the respec,diewe é¢danterdohnea troi@y lmyn ppeerce |
boxes highlightwiihde tmud adcerdr esd g ersdrii ggu reeh racdmaglttaoddr & m.o m

To summarsdiizreect ed mut agenesi s wasd hseucacadas sTft kKIBl y ee
resul Tr RY Lli5nF, ,HBAd1XMLBERBRMNhSsSt he following section
wi || be referred to based ponr ebe$idE€mpbplebaRk Bon Tr
deficiendepietnd®&ht si gvyaBllienFg ) , Tr RIBC d eofdiecpieenndte nt n
signaling), and -dkeDa d KI5r 7k1BA , muktiannat s)e.

4. 1 Mut atofdmkBhrosphoryl aATrBBa ndnllg eRedud & t e
SpeciSi gonalPatnlgwlaguct i on
Tost utdlyfeunctdomsadquefcksB-der ect ed miulBH g e nPels@ o
KD muttamogast al yt i ct H easne t T roknBa orfdehcee patcotritsshaes s ooi af e d
signaling c¢ompaonnde nfllls€ rEarnkall /y2ziead West ern Bhikbae anal
respephospheod yfl @ilomsassess 4t hggedEGFRB WT and mut
expreissedBBNNIHT3 ¢cestsmul ated with Bdnf, and an:

ratio of phosphoryl ated protein to overal/ prot e

54



After transfection ofwiHEK2&i3t daetrdr oN| H3l Ta3s fdid |(sCTR,
or plasmids$ hieolaB aWh i oirg hnewgraentnsoni t or ed f aAs EGFP ¢
represenstshbivme | HEK29BS gidtr ecel | s tr £AR &FY@E,d wi t h
SHED) , RE&@Gnd t he KBDamuitdadritg plh agxpressEGRPhi ch i s
not obseaer wmemd&nsf ec(tVea).Acel | s

Fi gwrHEEK293 cel |l s expteans EG6GE EiGatPtaegigletdkVBT and mut ant s
or CARepresent at invoectki ma g EHEXKI2OB (cWlmlosn i t ored for their
exprestsoodppstransf AADPeomarpahtaeccdranAdpPprrespondndg to A
merge of A BaFbAs Abde$A606)pe-Ad0 06 hbeoetltalmsl n eddve ¢ th pMNEICFPR,
BBOPEGFNWETr KBTECGCOSHE( D) HLEHEOGO) ankg&K)De 6 p.eSctail weelbyar s:
100 Om.

Western Bl ot anal ysis and i mmun otl rasbnes fHEXKGeO D f pr
celrlesvyeal ed the succéskbBoFIRte X fhree pgiean cafed si ze o
120 KFDag 8r eA, TrkB Spacel HEK29 2 xpelklks dbendt kB r
endogenmasTryk Bwpsetteicnmeodc k ( WO) N PfEGRP transfe
cells

55



To assecsast atlhyet i ¢ h®erc kmBiv iathyheofbl ot s wer e adWdrikkB onal
phosphorylated in its .caTfhd yrta sutloatpr @tle BIyWwt, 0 6a/ s7
as SHEed Pud amaisntain their abil.itlyn tcw naiunassytd, o & ht
dead mutant showed no signs of TrkB catalytic a
with -modk@TRnsf ecRiegl8rceAl, |l pTr.QBapainéthie) m@aTi bBof
toofTalkiBirt her deancoomsptarricadbtd idecc td fvTa tkoledt wée kB WT and
SH€and Pt aand further highlighted the | ack of
mut avitt h KBi7gl@&r eB) .

Thetimulation of celnffedrOwintihn 1d0i0od nngo/tmd 8Bk &Y Tt kB 1
(Fig8Ber i n compartirscoantuddbusbam iTrdoBcarte xigr @ himli e n
celilss sufficient to indaoorasbaqmendtihhgilii @t iodMHCand
and PLC
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WO CTR WT SHC- PLC- KD D
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o_g 10t -.....om B Qe e e reaneane
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Fi gBrHEK?2 93 ecxeplrleds sST&ae kB WT and mut aBdtng namrg esnibewedpd or
activati on,t hddDc erputt AfRerpr e s e h manu in wobfd rod teexitmr aft t BEK 2 9 3
cells, twiamksfeictlkrer npE@FN$ QiT®)( E@E-Pagged Tr kB8 WT, SH
PLCand rKebcept dhe cel |l sreatieBdherf§ o heents h@mdo 0 nmBd/n(f ;+

BDNF or 3primom to | yShteopaonkde mrces emtasb ebl lopott ss T h & B
(Ty7r06/;70p/YwkhBr € bleo t tpamcil s ptl affs kB otl eiviBQs anti fication o
pTr/kiBr k Bi naktli® transfWTtTtamnd wintthafarr&eBr nlall i d®tdawilo t he
grobDmtraepr emeaNS. EfM®Gmndepeaxeati @Mentw¥os)ham N ,0. 21
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WT dBit. 30 RSHesh&m. 15 NSHEBEAL. 21 [PLOGSHam. 78 [PLOC 12
Bdni. 08 fKDBham. 002 ,N KODMBL 001 RN FO gm0 @6 .ad4Mtae89g fr om

To further adisessct dowmsi agenesis of TtkhkB pmpaeis
extracts of HEK293 and NIH3T3 cells wereaanal yze
proxi es-afndr 2&Kpendent pat hSManycdenhBliummu li atni.on di d n
TrkB acocniyithe pr oBdkrtfir ecaxt tewla oftasr teabfad v z e d .

TransfeltHDHh ovdltlhs TrrkeBs edined ncreased phosphoryl a
(pEr kclo/ngp)ar @ R r ans fcedWisidc hawas observed with the

of PECg®Ae top)lpmnedntrast, the proterandakKbds ot
transfdeicd i mmt show this i ncQuarsteidf iEraktli/o2n aocft itvhad

ratrieov e d lhead the Y5rxHuma®atpiroopforddtoinvaaybeddo Er k1

compar EdkWBror ansfec(Fed@Bgdonsverbelyati o of phosph
Er k1l i n-uwarei aPrLtC r emai ned c¢ omp,arianbd reo aion it ghraft e rodn ct ¢
Shdependent signaltime Y &ldeuFc Omuwtnateii owrhhemruthaan do,n t

of th&TPr bBndriendgutcsieiet er at i o of Ep hdns pchedrlysl atreachsf ec
t he KD mut acnotmpbayr e2d4 t% t he WT.

Li kewi se, tthoe eivnap aucatt eorfl r kPELtGalteipemslent signali ng,
phosphorPypigh(ppPdoC) o t otohAwa®Rh &l yRreasphorofl aTyromh8 3

reflectdepd@nédént aRlfleadi wasoi ndEK2AG&IdI 3 nexpr essi
TrkB cWimpar@dCTRFcgl®ICe (op) Pp.&8hesli mi | ar dientcerce aesde i
pPLCpr otwaisn observed whth e-&C BMeC | as KD showed

amount of aolprvat@uanPLid i ¢ apiPbaCt of t otodIr atPiLE

de monsttrhaattd dmu thaetyi8a 6 F, asvi KBI7IL Aast he prwaptoed i on
PL&lwasededclyd a9 d >898 mppared to ,t he sWiFciag gy y

I'n comwtndaetmtti ont¥8l1l1bBt iod/PloflrpmBCned coWparabl e

expressing cell s.
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RESULTS
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FigwWwrMut at YBhE§BHCYB81§PL)CGand KEXKIDA fferedutchge acti vati on
of Ta&Bocidaotwendst rse gmad o mmponeARepr esenmauinwodprodat ei n
extracom NI H3tTr3ancseflelcst ed with an EGFP conWTolanpl as mi
mut a.ntT&hogpanel represents bl ot$ apekdibhe2d2 Of 2o/ rT ympiERHH#p h o
whi | ebotthtppam dl s plt @ayEsrlk Ip/r2o0t ei ni nl etvled ssB Quanht isfi cati on of
pErkil1/totalnoBErmkl izatddi ¢ o WT. DatMNS.rEe pM.e3sifemnd enptemed e mé a n
experi men3) WT( N1 9. 11-; 4BNCD3I PLIC. OB W6 K®D.. 76 .0L T

Represenmauinoedfpoet ein extracts from HEK293 cells tra
pl asmid (CTR) ormutheidtiTg &kgba nVéTl arnedpr esents bl ®L €l probed
(Ty83 pPW) @hi | e ott hpoamm e | di spPL&Wy ott @ti aD Queavretlisf.i cati on o
phos{h&lt ot alol rPatCi o, normalized to WT.NSDakt.aM. r efprroens et
independent expewTi:nent0sd;nsBLC8&) .N 0. @F; NRDC 1®.,001 N

0. OORiISgure adg@pmtae8gd fr om
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Overaldi,r esdutteldgenesi s of tTrhkeB,evian uvaadidiiotni cof associ
consequiemcsisgnal ing i htseecdd ®nsfcwinfgheaeanefdat i owi o§ -
mut amased on r &t glandkeB WT (

SHEATr knBut arhta et aihpes ot ei nacktiimaistesulgthoph os phamrdy | at i c
the ability to blimhuwxahndiacsShem@me nielel@t | sidgrwal omg
incl ucdidnu@Eekl alc2 i v(Rit g bEBe)

PLEThimut angtu apirleys epiv@etsei na cktiinvaistéyebamd ty to- acti ve
dependent budigapdiamgn Pt Kleacc t | v(Rit g b0

KDATr kB mdeéefntiaeuntto pihrosphorelsabciom@!| é n@fTd loB s
acti vaantdi odni mi n-iamtde d*d&pendent (FsiigginfBe) i n g

Fi gur0e Generated Tr kB mmpact s oarsd gipmerit mgi pdtubtagn

Schematic represdermnati hgimpeo M ™MKTBer €akptor, emphasi zing
Bdnf binding site, intracellular phosphoryl ation site
BdrAfnduawtdophosphoryl atiinodoifntgpd @agteors phet ein Shc at Y51
associated pathwakbkt anAREdBEogs@Padat&Kss hdPwm)sphoryl ati o
Y8 1Bi ndsdlBb&@&ni td @agrest gnaB P onignut at iYbnl Bef(Yyes 15 F) interfer
wi Shc binding, t he rdeebpye npdreenvte nstii-gnGgRd H-megt a tSiHCn hefr eY8 1 6  (
Y816F) predenndgdi RgCand induction ofjDBRssatctiakKgdl si gaal
si {bere K571A), r etsiprochpsn ébyl éenttdisod i ADP r e s uldteiardg Tirrk Ba k
receptor (KD), which is i ncaparhlnd $dufe damictroipengbis pthioary.l at
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4. 1.Gner atlemn ioffiamddre&x pr es ¥ad otnor s

To tranbBrfkeBt abhpeesci tobcakcytatory ANHIr@aBstrahegEGE
of WT and mutants were recofmttirrmendgemtebsai bentund
t heontorfola CaMKI IFi gueo motldr .schematically depicts

expression vector generation.

To thitshperedv,i ousl y leanstvrivatlep tamtsif £4Ca sSTos/ V5

kindly poryovMdedi n Kriebel, awaitdheaiqkp ptpetdi swi v ihr
posttranscriptional regdhasoreynselr ederetn h@WRRB) e x
transgenes in target cell s, nandet Bd0Bée daomHdiematiiv

vecphenti 4CAMKFI ¢ & WS RE 18@)2)

Gat eway recombi nEGF-BRa&Tr loBVT t be mut ant transgen

pLenti 4CAMKI I/ WPRE resulted i n t he 9655 bp I
TrkB/ WPREenti 4CAMKI k BEBEFPRE, pLenti 4CAMBPLC EGFP
/| WPR&nd pLenti 4ACAMKBKDEWRREIC Fl anked by the | on
repeats (LTRs) of the Il entiviral e-ppopE@OEDON WaBC
foll owed -thayg ge@FPTr k B, WIlC SKD WP RE. Sanger Sequen
confirmed successful reeamii npautriiofni eldy | @9 & ¥$ ir @

respective recombination and mutation sites (not

Withimpheoved vector plLentireChMDliwwiaE WBHREKBNWTI t s
and mutant transgenes, |l entoVital gedc exiply £fssr otnh

the WT and mutant receptors in neurons were gene
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A—[S‘LTR]-[E]-[ RRE H 04CAMKIl { attR1 { cmR | ccdB | attR2 H Vs Jewr|sso

2 _(50R H¥H RRe H oacamkin}{ attR1 }{ cmR }ccdB J{attR2 { wPRE H{3LTR}—

C—[S‘LTR]-@-[ RRE H o4cAmKi {_ TrkB (WT)  JUEGFP J{ WPRE H{3'LTR}—

| TrkBY515F (SHC-) || TrkBK571A (KD) |( TrkBY816F (PLC-) |

Fi guri€éener ation of Lentiviral TraAStkekemanidc Expprerasemt
oft hel ement ¢ hieTRhi @agi ons of plDEST. 4 GtheEMB_9fF daod or

t hel asticidimermresrisglaaaced r by maensWRiBtEhmo di t raedsfoer vect
pLenti 4CAMKI B)C WRREesentati ve l entiviral Tr kB vecto
Tr kB/ WRARE o Gah eway rec,EBFiIRtat kBntr aesgedliaskyBT and

mut ant s nseratad pLent i 4 CAMKd rhbge NMPIREI rfeolrr B cWDrand mut ar
transgene exptrrees sé¢ @aMKmIdeFahtd r Maps aSwep mslheomenntianry Fi g

2 toSuppl ement ardyLTRi:gulreng termi madc k arge megatsi gnal of
i mmunodeficiency virus type 1, -IRREB4A4CRMEIhbesporse CalMK
promotor, attR1 and R2: attacbmbnhaCanidinte ® r d mp h e@a tceou
acetyltransfceordaisneg fcocrdBbacteri al gtyaxaisre,t WiRtiRGEgohsok s
hepatitis virus posttr anwbcr iepptiitoonpael traegg U lraotno rsyi ne laenmevri
bacteri alB®D:onolteesrt,i ci dFing br e eadnd mtade8g .f r om
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4. 2. Character iTz&tBi adweafo o Ng uir on s

4. 2Tt kB WT angsiweM@ eenxtpr e s sBeoddEhk ni t at ory and | nhi
Pri madi ppoc aNepuarlon s

Toassessuttkhesshunbducti on bhaesnssuoimanse daanstiGFAP of
taggdedk B Whuamaet s mary hi ppoovemypead n ada wae Owhist3h e
corresponding bhasubsegabsebgedEe@GR8xprepatoer n.

Af tsedxaypsodtransdutt was, pdstébE@FBssociated fluor e:
in neurons transduced with ®@&itt  DdBE/AMP Kk BoO W&s oe n anal
was obsceirwvterdialcuwtosdwhtoltim® mbr anger ionfae y s gkni g ulre,
transdueced hek BHRAWEHEB) , -PCBEKD (@@)mpari smerurmdrn h
specific MAPRgURd®BIOORgeal ed that t he main EGFP
detectable at the somhua wad pteri mhbenemditaspr

The observed EGFP expression in primary hippoc:
successful transduction of target cells and exp
showed the correct localization and memégraati on
of the infected neurons.

gulr2é’r i mary hi ppocampal neafbres krptessr @EGFPransduc
and muARepgrsesent abifverimage hi ppocampal neurons at
ansducpEGKNENI KB .AWATONON d i vcihdaunanle | s corresponding to tI
Ahighlighting threeskiGEP ngxpgrmressitome, vgpadrmiie ansduc
resdimomu nofl aMAPI2I  dAAS 6 B @sd ndgees)c.r4ABéd b ubnh Amut arhtes Tr kI
Pa@6d ,® i ndScatedbarki:guroe Oad g t9e89 fr om

no-
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CaMKdrli vgeemme expr ecssmmolmeéwaseved to be primarily re
neuriomsyhiowe ver there is ashaoawiuhiglieexmg eesvaiadoenoc e
occur i n inhi(bliggtdor.yibonSa)ssens t wa e tClagvrka neltrd rv e n
expression of transgeonietsawanye wélturegannysed utcoed hneur «
wer e st aihree ch efuaronal mamhlei nMAB2tang neRirgureansm
13A).Upon quant EGF-Banhpbaidnf@/BA/ E@BRBbl e posi,tive ne

resul ts s hoewepd etshsaitoEnGRoBa sTrrkoBt | i mi t ed tin ex dirtoat
(Fi gumBB)Appr oxilnla% edfy ap d s iEtGiIFWewenreedd o h spomsdltliwe f o1
GABAMemonsttrrm@a MKdrli veansgene i s not excl uisni ve to
vitro

B 3 GABA-
1% 3O GABA+

89%

EGFP+ cells

Fi gur3€aMkdrli ven expff eBEBSEBM tr ansgenemsedrnompy iinEarmnot spe
to excitatoARepresoemisati ve i mage of primary hippocamp
WT and stained for neurotransmit tTdhre @ABA eand ercd maman al
the section depi. Adsghdo webnel airmgceidv iidnuaAld expr-eagoged pakBer
Ad®idg hiltihgehtsst ai ni ng ,wdt fcda b eidnehdi GhAIBtAo rAyd érhdduivrdicen @10 ni n g
pat toefr nMAPNU mMbeifGAB-fAositive neurons (i nhIiEbGF-Poorsyi tnevuer on
neur &éGmgur e addgptae8d fr om

To further verify the loemdarieviprrads stircam sadfu cTirikoBn woift
Tr kEBGFP transgends, wtehe stained(Ffgdd@otahijsrilkeBdp
cell s were transduccoendtvreailtodndicyant enhEGEP asequence
(pLenti/ 04CAMKI | /| EnGFRd WPrREEB WT Rg n d . Timeet xapnrt e svsei cotno r
patteThFEGF®Ras contrary to the p-BGEBrnrabsegenes, w
concentwiathehde $oeamad nrwé¢l e r ans & uFcfegdulrddealnld -E)B
Quantification of the mean grey valwues of Tr kB
fluorescewicteh MTginBl | mut atnrta nfsodarcmp aoam€ @ RRiog A @ e

F). Not abl vy, the mean fluorescence signal among
significantly. Coll ecttiheeakcyedbteabreesiuétéwwsolicomnrf k
l entiviral tr-&6f®uttbopegehesr kBhaacmhosasalclo mprak B2 b

6 3



Fluorescent Intensity [fold]

> &
< .\Q& &{8’ <&

FigurdExpr escsfi on"WkBand mithamtelesetal TrkB i mmunwaseact i vi
comparambeg TokBfSRepreseahhtaisgedoibippm i mairpypocampal neur
at DI V14, it Ir adnasydsu cptoi SCErG-EwWPintt t od v, i rsu sa i (NEKEBY)f(EGFP ( A6d)
and HoddlBstAs( desc Ajibuad fiom Tr kB( @Y, (B BSHQ E)a |l e
barsOmCorrespondi myg cowercwipéw | margRwsp palreemesnitcalwmy iFi gur ¢
Quant i fi castoinafri¢tlB woorteasilc ence jTrrtkeBnadNTd ymu ha tClIsRr epr esent
meafNS. E.aMd are normaln @38 <somadTaR.p e otnhgreced® pendent
exper s.meOMRN =0.107, Tr kB WT = 1=42. R30N0B8, 165t k BrrBBCKD =
St at issitginciafli cance was -Vabkssedi bp Roonskal multiple com
**p < 0.01, ***p < 0.DOtlai Inesd =s tneotti sstiiDendi IBf @ Ecaagnatr)é. s st
adapted1@B9m

4. 2 Mut at iTok 8wefsnotAl t Bpropt osdiwsct i on

TrkB is kmowmotedmig stuhrrvdaviggipopt ot i ¢ rme cahSsmd s ms
dependent sign@lddmg 1pBA& Moyl er expr essi oanl toefr mut
t he -aapnaptoti,citefwaesctismpect ade | t-ddeeppearhdent f oerf f ect
conseceuxtpievrei.melmtestehteot & WCistpyBaa§ seshsyedst ar anaduced
pri mary hi ppocfaomp allCasepuerdoen s3 (FiICy A && p 3)

Quant i foif€Ela.t Gpom8i ¢ eslwié t BEGR-Posi ti vesmhoewwa nssi gni fi cal
charmsget he pr ompmomnigokMT and miFt g@nlrss), suggesting I
alter altrikiBepefdecapopnhboii c telfd eutsatwiiarmhs, respect i
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ve)

Cleaved Csp3

ns

C1.Csp3+ celis/total cells [fold]

Q*é ;3?‘0’ Q\/O’ ‘l‘o

Ko
Hoechst Q& <QF

8

Fi gur5dr knBut amitos madtttehre pr oport i onneuorfonGl .iths pt+r amMsduced
Representative image of primary hipgaoaampalc TriloBnr owi ¢ he
WT, stéaobnedliCaspas@l .3CpP3 MAMRIAHd Ho AdNWwRdddal(e barB: 50 Or
Quant i fitchgeriopoor €f o@Gs p8 BEpQFsH et u rvoencst a k-n eEUGFoPn®at a r epr eser
the mean ,8lbSaEmd®dn mul tiple i mages awidt htioncad weifn ¢i pied u
groupdmree independeWT: elx p\erG.nmeM;t3sGHRE -:0.11.21:4 PRL 0. 16 ;
1.37 N 0:8l9weln s=ffrom 3 indep8S8ndenstiexalersmgnisi cance
KrusWalll i s with Dunnds mumist i=plne t c cDggamiiiflsedn ndttgastti st i ¢ a
stat@ddb3&Fi gure addgptae&8d fr om
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4. 3. I mpact of Mua ayndaptkiBc Mar ker Protein

4. 3. DistiRont¢es of Si gmnkeBPanhway s he n Regul &pihon of
Clustering

Todi sseespetihmpacltr kdf si gnal iomgn hpiasiyntwaarnyysrelsB mut ant

transoudaenary hi ppocwenpealasnseeusrsoends f or t h-eanaxpr es s
postsynaptic mar ker s VGatr easnpdeSige gy mpirrevi Gp & n)r e
hi ghlighted t hepaeéaapfaicidrmHdlflyi Taok BBt syhapsema and pr
dendr igreisncoifp al cell s (ilm82t,heltOppoadampist weas f oc

synapticamarkersomata ofFigrdidmary neur ons

To eval uatbé& Th&B mutants on synaptictprotseiurc emar
pri mary hi ppocwempeals tnre@pmaind V Gdlthaeb ed fi nlgot h mar ker
reakethabundant expresBioafAdn THrHkdB, -WCLAG d (KD .

Quant itfhei m@pehrdaelnlsi twhi c h rteofladnchtesr tobfa de xitnrtar asynap
gephyrdius,shiosvsadsi gni ficamptci hcrcabdrge xapfrteSsHs& on o f
whenompatre diWT guie) Nei thhLen oKD i nduced any signifi
i motsasolmagephyrinlLd&erwiimwesti gation of the total
demonstarsatgend fi canaf toivead rex g & s s-i(Foing UoGE. ASgHaG n t he
PL@ut aretmai ned irregfafraldéanigy e tiah odpbsyreirn si ze. Ho:
overexpr s gkBsmn gof fiinccanetalsge dsi ze of ,IQpkhetwocsI8HLt er s

To investi gasteel eacdfovthdBayi é mGehtn cl ust erregardguobat
its subcellul ar-rahdcahitzatsiyomptegt Gaphn cluster d
separ dbeltyni s Gechdust er swiltdhd ant ead s ywea pes ed i (§ssyeno)t e d
exgdgynaptic clubdbbseses ©bapdsppacsyont)i o pVoGaitt i ve presyn:
clus€elracalpirr-zend postsynaptic wprbuetdefrmaekerass
mor phol ogi c,alarsd/,n atphseersef or e, t h e saysmsaitiecadved s@p hn

Gphn ted s1st hat aperoes ittadMdracth u wteere def i ned as extr as

Quanti fiexttri oanyGpdadptl udteenyontisyhhowed a minor i ncreas
cluster density aftSéHH€Enovépegpreseiaacitiomptals iegnitfoi
TrkB(FWTgaB> LI gReanti fication of ovemnexp@Ppbhasdlensdfi
KD did not demam¢ge twheextrasynaptic gephyrin mar Kk

I n co,ntthreapsetc @ i act i foifcasymapti ¢ dGprhsdi e mbonstaenat ed
signi fi camtf todveecrr eexapsreedbsossRPHo@a naf, KD e s p drcitg Wi@d), y
showangpecific cortLri€fsbgnia®mnhsgfnaprtk B Gphn cl uster

T decrease of immahrikbe rt oG pyk nswendh pwsaes ha P& € i me ft lhect e

guanti fitoat@dlapgo sot i ve presdenagkiigd@ehrimihddlght i ng
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significant reduction of-00ABA«rpgliec Tdoyiarpassetsa wti t h
overexpression r & maGate dmd mkedrf eccan sviet y.

OverdiildsecftiTornk B signalingdipechway smmuweihahdidst it ect
contributiamdg PBEICgShacloi neganda i ntrasynapti aigmgephyr
primary himpeuwrcdmealkxpr essioing noiffii Reatd gyte a | Gphn
cluster densiwhyi taepdPdadidiee r eased t g ndgrnsaehygpdhin
VGadltes.s Notafbtl gr, -dkeialda k@Bv er expr essi on, the neuro
mi xture of both phenotypes, including the incre

reduction of synaptic Gphn clusters.
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Fi gulréeDi ssection of TrkB siegeal edgtpebhwaysni metgul at
gephycrliunst eARenmr esernbbrged pricmaoy bifppocempabdodgur or
DI V14, 11 -tdragyrss dpuacdTir kB , WStthai geg hy nirn (aGphGat ABGASGO)

Colocalized markers repres@amtAcGABAe ngi ¢ osABOug @ OF AGSE
(C) andSKRI @DparGor2r.ess phontml icmgp sfcopi ¢ i maegphemeshawn

Fi gB8rE®Quanti ficagomadeéoph ytiousatler . WEnsit.i@® N=01086 S8SHC
0.08,-=PDC87 N 0.07; FAQuamnt0i.f9%1c ak i00.n0 %.f t oWTa l= gle poOy rNi n
0.05,-=SHC 27 N -G. 7,14PINC 0. 07:; IKMu=anli86caltidonOof ext
gephyrin cluWifex Heh®iNi®si103 BHE. 0782PNC0O.08; KD = 0.
HQuanti ficati@eaphyr isny n(agpihoesViGtaittdin =of1. 00 RN=01114 $&HC
0.11,-=PDC54 N 0.07, IRDant Df btéoaNGleptroGAft i ve presynaptic
WT = 1.00 N=01030 8HE6. 0574PNCO0.06; KaDreepfliefmeénllsO. 16.
S. E, Mnor mal iwierd®4t5mo Wdt a pebt qi omefpo ufnrdenpendent (exper i me
independent exp.eSrtiamesstitgncfalr c EDfe was AMadsdessedvibyp BPuwnms
mul tiple comprlry sehnhgrniefsitcant conmpacs i BodS, dDredpashedn D1
statistical Tah3aeFi gustabddpdiasdd fr om
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Figul® PLdverexpressi o@ABAARBR sethuietnsiaty t he .shomat a
Representative enlarged section of pri mary hi-ppocamp
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