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EPFL v N'apBapn obHapoaoBanu
COBMECTHYIO NporpaMMy uccsiienoBaHUM |
EPFL et Harvard Medical School
dévoilent le programme collectif de
recherches en neuroingénierie

AsTop: Onbra KOpkKuHa, JlozaHHa , 26.10.2011.
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B mapTe 2011 ropa uccneposatenun EPFL n MapBapAcKon MeaNLUMHCKOW WKObl CObpannch
B JlTo3aHHe oNns 0bCyXAeHMA COBMECTHbIX Hay4HbIX MPOEKTOB. Ha sKpaHe - cxeMa
BHYTpeHHero yxa (bertarelli-foundation.org)

depnepanbHas noanTexHn4yeckas wkona JlosaHHbl (EPFL) 1 BbiCLIaA WKOMa MeanLUNHbI
FapBapackoro yHusepcuteTta Harvard Medical School (HMS) 06beanHAOT KOMNEeTeHUnn B
chepax HEMPOHAYK U MHXXeHepPHOro Aena And pa3paboTok HOBENLWMX METOA0B JlIe4eHuns
HEBPOJIOrNYECKNUX MaTONIOrMA, KakK Napansierns u rayxoTa.

|

La Harvard Medical School (HMS) et ceux de I’'Ecole Polytechnique Fédérale de Lausanne
(EPFL) entament une collaboration sur six projets d’avant-garde en neuroingénierie, rendus
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possibles grace a un don de 3.6 millions de dollars de la Fondation Bertarelli. Deux
universités unissent leurs efforts afin de soulager la souffrance que représentent les
troubles neurologiques comme la paraplégie ou la surdité.

EPFL et Harvard Medical School dévoilent le programme collectif de recherches en
neuroingénierie

B Hosbpe npownoro roga Mbl coobuanu 06 anoxanbHOM COrJalleHUN MeXay
depnepasibHOM NONINTEXHNYECKON WKO0M JIo3aHHbI (EPFL) n MeQULUNHCKNUM MHCTUTYTOM
FapBapAckoro yHusepcuteTa, Harvard Medical School (HMS). bnarogapsa nognoep»xxke
®oHpa bepTapennu, BIOXKUBLLErO B MPOEKT 3,6 MUIJIMOHA A0/11apoB, ABa CUJIbHENLLNX
yHuBepcuTeTa cCMorsim obbeanHNTb CBOWN YCUINA B U3ydeHun n paspabotke metonos
JlIe4EeHNSs CNI0XKHbIX HEBPOJIOrMYECKUX NAaTONIOMM. DTOW OCEHbIO LLIBENLAPCKasa 1
aMepuKaHCKas BbiCLUME WKOJbl 06HapofoBain NporpamMmmMy COBMECTHbIX NCCe40BaHNN:
LWeCTb HayYHbIX MPOEKTOB, KOTOPbLIM CY>XAEHO CTaTb NPeEMbEPON B HENPOUHXXEHEPUN W,
BMOJIHE BEPOSATHO, COBEPLUNTb PEBOJIIOLUIO B JIeHEHUN HEBPOJIOrMYeCcknx 3abonesaHunm.
OCHOBbIBasICb Ha MocaegHUX LOCTUXKEHUAX reHoTepanuu, oNTUY4eCcKoOn ToMmorpapum v
CUCTEM B3aUMOLENCTBUA MEXY YESIOBEKOM U KOMMbIOTEPOM, uccrnenosatenu EPFL n
FapBapACKOM MeAUNLUHCKONM WKOAbl NonNpobyoT HAaNTKU HOBbIE KIIMHNYECKME MeTo bl
Nle4yeHns NaTosiorMn CAMHHONO MO3ra 1 CQlyXoBOro annapaTa.

MATb U3 WeCTV Hay4YHbIX MPOEKTOB, BKJOYEHHbIX B [porpammy bepTapennm no
HENPONHXXEeHepun, HanpasieHbl Ha pa3paboTKy HOBbIX METOA0B ANArHOCTUKN N Tepanumn
LUMPOKOW ramMmmbl 3aboneBaHni ciyxa, B NePBYO o4epenb, ryx0oTbl, BbI3BaHHOMN
reHeTUYeCKUMU OTKJIOHEHUSAMU U BHELWWHUMU paKTopaMu. LLiecTon npoekT
OCHOBbIBAETCA Ha HOBENLWNX JocTumxeHusax EPFL B o6nactun cTuMynaumm CAMHHONO Mo3ra
n, bnarogapsa coTpyaHmyecTBy € [apBapLoM, BbINAET Ha C/IeAYIOLLMIA 3Tan: KoOHe4YHas uesb
- pa3paboTaTb 3/IeKTPOHHbIE MEXaHM3Mbl, NO3BOJIAOLLME BOCCTAaHaBMBATb HapyLLUEHHble
HepBHble COeAVHEHNS B CMIMHHOM MO3re.

BupeTb TO, 4TO Mbl CJAbILLUM

naBHasa npobnema gMarHOCTMKKU NATOJIOMUIA CJIYXOBOIrO annapaTa 3ak/o4aeTcs B TOM, 4TO
Bpay He MOXKeT paccMOTpeTb BOAN3N TKaHU N KNIeTKN BHYTPeHHero yxa. B nocnegHue
rogbl BBeeHne MUKpPO-3HA0CKOMNOB HEMHOIro obnerymnso 3agadvy, Ho Heob6xoaMMOCTb
NCMNoNb30BaHNA PIyOpeCUEeHTHbIX MapKepoB Mo-rpeXxHeMy 3aTPYLHAT ONAarHOCTUKY A4
yesioBeka. B To xe BpeMs, uH>xeHepbl 1 punsnku EPFL y>xe naBHo pa3spaboTann meTton
onTn4yeckon Bm3yanmnsaummn 6e3 npumeHeHna Kpacawmnx sewecTs. MNpodeccop
®epnepasibHON NOJIMTEXHUYECKOW WKObI JIo3aHHbI, cneumasncT no onTodilouaHbIM
cuctemam lemetpu MNMcantuc bypet cOTpyAHMYaTh C rapBapACcKMMM BpadyaMu-otmaTpamMmum B
uensax paspaboTkm coBeplIeHHO HOBON MEeTOAMKMW BU3Yyann3auum onsa BHYTPEHHEro yxa.
NccneposaTenu nonbiTaloTCA ONTUMU3NPOBATb MHHOBALMOHHbIE MEeTOAbl ANArHOCTUKM,
NO3BONSAIOLLME HAaCKBO3b NPOCMaTpUBaTb TKaHW 6narogaps CBETOBbIM BOJIHAM.

FeHoTepanua ansa 60pbObl C BPOXKAEHHOWU rN1yXoTOM

FeHoTepanusi - OTHOCUTENIbHO Mosiofas ob6nacTb nccnenoBaHuii, obbegnHsoLLas
NPUHLMNNbI FEHHOW MHXXeHepun, BUOTEXHOOr NN N MeAULUMHbI 415 BHECEHUS U3SMEHEHU B
reHeTUYeCKUin annapaT YesloBEKa B LIeNAX le4eHns cnoxxHenwmnx 3abonesaHuin. CerogHsa
0AVH pebeHOoK 13 ThICAYM POXXOAETCHA C HAPYLLUEHUSIMU ClyXa, YaCTO BbI3BaHHbLIMU
reHeTU4YeCKMMKn natosnorusamu. MeTon reHoTepannum OCHOBbLIBAETCS Ha BBEAEHMUN
reHeTMYeCcKn MoaNMMLMPOBAHHbLIX BUPYCOB, TPAHCMOPTUPYIOLWMX «KOPPEKTUPYOLLNE»
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reHbl K KJIeTKaM C MyTUPOBaHHbLIMN FreHaMu, Bbi3BaBWMMKU 3aboneBaHue. NepBble HEyAaun
noaobHbIX ONbITOB OXJIAAMIN Nbl CNELNaNNCTOB, HO HeJaBHUE NCCef0BaHMNA BO3poanan
Hagexnay, 4To reHeTnyeckme 3aboneBaHnsa C/lyxXOBOro arnnapaTa MOXKHO MU3sie4nBaTb
reHoTepanuen.

OcHoBHas npobseMa - Ha AaHHbIA MOMEHT Y4Y€HbIM U3BECTHO He TaK MHOI0 BUPYCOB,
CNOCOOHbIX MPOHUKHYTb B YyBCTBUTEJIbHbIE KJIETKWU C/IYXOBOro annapaTa. lNpodeccop
Oxedpppn XonT n3 MNapBapACKOro yHMBepcuTeTa, cneunaincTt ¢ MUMPOBbIM UMEHEM Mo
PUN3MNOJIOrUK CNYXOBbIX KJIETOK M Bpay [JeTckoro rocnnTtans B boCTOHe, COBMECTHO C
akcnepToM PepepasibHON NOINTEXHUYECKOW WKObI JIo3aHHbI B 061acTn reHoTepannm
byayT nccnenosaTb HOBblE BUPYCbI, CNOCOOHbIE TPAHCMNOPTUPOBATb FeHbl K MOPa>KeHHbIM
TKaHSM C/lyXoBOro annapaTta. OnbiTbl Ha 1abopaTOPHbIX MbILLaX AOJIKHbI NPUBECTH
nccneposaTesien K pa3paboTke meTtoda, MPUMEHNMOr0 AN JIe4EeHNSA BPOXKAEHHOW M1yX0oThl
y 4YesioBeka.

JleueHue rnyxoTbl pereHepaumen KJ1eToK U HeMpPoOHOB

MoTeps ciyxa y NoXWUibIX atogen, B 601bLUMHCTBE C/ly4YaeB, Bbi3BaHa OTMUPAHNEM
YYBCTBUTEJIbHbIX C/TYXOBbIX KJIETOK N HEMPOHOB BO BHYTPEHHEM yxe. MNocnegHee MoXXeT
ObITb BbI3BAHO LUYMOM, UHDEKLMSAMU U Aa)Ke HEKOTOPbLIMU IeKapCTBaMuM U
COMPOBOXXAAETCA OLLYLIEHNEM NOCTOSHHOIO ryAeHus B ywwax. CnyxoBble KNeTKu, K
COXKaNeHWU0, He BOCCTaHaBJ/IMBAOTCA TakK, KakK CNOCOOHbI AenaTb 3TO KNETKM KOXKU Un
KpoBu. MepBbIl 3Tan Ha NYyTW K JIEYEHMIO TAaKOro TUNa rayxoTbl - HAWTK criocobbl
pereHepaunmn CayxoBbiX KJIETOK U HEMPOHOB BHYTPEHHEro yxa. HegaBHo uccienoBaTenam
FapBapACKOM MEAULIMHCKON LWKOJIbl YA3N0Ch N30/1MPOBaTh KJIETKN BHYTPEHHEro yxa B
npouecce pasBUTUS U FEHETUYECKN YBEJIMYNTb CKOPOCTb UX PA3MHOXXEHUS.

OTHbIHE 3a4a4va 3aKJ/04YaeTCs B TOM, 4TOObl TPaHCHOPMUPOBATL 3TU KJETKM B C/TYXOBbIE U
HepBHble. DKCMepT C MUPOBLIM MMEHEM MO Pa3BUTUIO BHYTPEHHEro yxa, npodeccop
FapBapaa Jlnza N'yapux 6ynet paboTtaTb BMecTe co cneunanuctom EPFL no
brnonHxeHepum MaTtnacom JIyTonbpoM Hag nccnenoBaHMEM MONEKYAPHbLIX U3MEHEHUN B
Pa3MHOXKaKLWMNXCA KeTKax BHYTpeHHero yxa. C mnoMoLLblo KOMMNbIOTEPHON NPOrpaMMbl,
MO3BOJIAIOLLEN OQHOBPEMEHHO TECTUPOBATL ThICAYM MONEKYNSAPHBLIX KOMBMHaLUNI, y4eHble
MoNbITATCA NAEHTUPULMPOBATL (haKTOpPbI, CMNOCOOHbIE NMPEBPATUTbL pPa3MHOXKatoLWmMecs
KJIeTKN B CNIYXOBbl€ U HEepPBHble. EC/In UM yaacTca HaNTU KoY K 3aragke npupoasl,
nevyeHne npnobpeTeHHOM rnyxoTbl MEAMKAMEHTAMN MOXKET CTaTb PEaIbHOCThLIO.

JleKapCTBO NPOTUB FJ1yXOThbl

BnpoyeM, C TOro MOMeEHTA, KakK y4eHble Hay4aTbCs pereHepmpoBaTh CJYXOBbIE KJIETKN B
nabopaTtopun, UM NPEACTOUT HEMANbIN NYTb, NPEXAe YeM HOBYIO Tepanunio MOXXHO byaeT
MPUMEHNTb ANS nevyeHnsa naymeHToB. CHavana Heobxoammo pa3paboTaTb HOBbIE
JNleKapcTBa 419 BHYTPEHHEero yxa n HanTun npaBusibHble XUMNYECKNE KOMMOHEHThI,
AeNnCcTByoLlMe ueneHarnpaB/leHHO U NOCTEeNeHHO, B TeYeHNe HEeCKOJIbKUX MecsaLeB, He
MPMHOCSA Bpena YyBCTBUTE/NbHLIM OpraHaM ciyxa. [TonckoMm Takoro poga npenapaTos
3aMMeTCd oTAeNnbHaa rpynna uccnenoBaTtenein, Bo3rjasnsemMas cneymanmcTom no
pereHepaunm CayxoBbiX K1eTOoK FapBapACKOM MeaAVNLNHCKOWN WKOJbl 1 BMOMH)XXeHepOoM
EPFL. CoBMeCTHO oHUM ByayT onpenensTb, Kakne BeLecTBa U TEXHOIOM NN NPUMEHNMbIE K
BHYTPEHHEMY YyXY U CNOCOOBCTBYIOT BOCCTAHOBIEHUIO K1ETOK. 3a(PNKCUPOBAHHbIE
rmaporensaMm unu apyruMmm peBosItoLULMOHHBIMU MaTepuasaMu, AaHHbIe BeWwecTBa Nocne
BBEOEHUSA B YXO OeNCTBOBaNM Obl Ha OCTaBLUINECS TaM KNETKU, CTUMYJINPYSA NX



Pa3MHOXeHNE U npeBpaleHne B CJIyxXoBble.

HoBoe nokoneHune CNYyXOBbIX UMMNJIaHTAQTOB

CoBpeMeHHble MMJIaHTaTbl CIYXOBOro agpa, YIMTKU, OCHOBaHbl Ha MexaHu3Mme,
nossossowem 060MTN NOBPEXXOEHNSA BHYTPEHHEr 0 yXa nepefayvyen 3ByKOBOro CMrHana
MPsSMO K CIyXOBOMY HepBYy. Takon HenpornpoTes B NOC/efHNE AeCATUNEeTUS Nob30BasICs
HeBepOSATHbIM ycnexoM: 6bonee 200 000 3k3emnnsApoB 6bIJI0 NPOAAHO BO BCEM MUPE.
OOHako 3HauyMTeNbHas YacTb 3aboneBaHNIn C/IyXOBOro annapaTa He nogaaeTca 4eNCTBUIO
HenponpoTe3a, N03TOMY pacTeT NnoTpebHOCTb B NpoTe3e, 4ENCTBYIOLLEM HE Ha CJIYXOBOW
HepB, @ HenocpeaCTBEHHO Ha CTBOJ1 FOJIOBHOrO MO3ra.

Mepsble NONbITKM pa3paboTaTb NOAOOHLIN NPOTE3 AaIM NPOTUBOPEYMBLIE pe3y/ibTaTbl MO
ABYM Npu4nHam: nmbo anekTpmyeckasa CTUMynauUnsa He No3Bosna AOCTUMHYTb
HeobXxoOMMOro ypoBHS TOYHOCTU, INOO MMMNAHTUPOBAHHbLIE 3N1IEKTPOALI OKa3aMCb
HeOOoCTaTO4YHO N’MBKNMK ONa NnpuneraHma K HepBHon TKkaHu. Cneymanmnctel HMS coBMeCcTHO
Cc Konneramu n3 EPFL n3y4at BO3MOXXHOCTU ONTUYECKON CTUMYNALNN YIUTKU U CTBONA
roJIOBHOr0 MO3ra, No3BONAWEN 4OCTNYb B0obLUEN TOYHOCTM B Nepefaye curHana.
MNapannensHo nccneposatenn ®enepaibHON NONTEXHNYECKOW LLKOJIbI JIO3aHHbI
pa3paboTaloT KOMOMHUPOBAHHbLIN 3NEKTPOHHO-ONTUYECKUA MeTo CTUMYNALNN,
obnervyawLwmm MaHUNyNALNIO UMMJaHTaTaMun Npu BBEOEHUN B YXO.

3aHoBO HAay4YUTbCA XOOUTb

MoBpeXXAeHNS CMMHHOIMO MO3ra BIEKYT 3a CO60M CaMble TsKeJsible NoCNeaCTBUS -
napanneruo 6e3 HageXxabl Ha u3fie4eHunsi, 6o rosIOBHON MO3r INLLIAETCS BO3MOXHOCTU
nocblNlaTb CUrHabl B KOHEYHOCTU. MiccnepgoBaTenn ®enepasibHON NOANTEXHUYECKON
LUKObI JI03aHHbI yXKe cAeslafin PeBOJIIOLMOHHbBIE OTKPbLITUS B 061aCTU CTUMYNISLUN
CMWUHHOTO MO3ra C NMOMOLLIbIO 3/IEKTPOA0B N MEAMKAMEHTOB, CMOCOOHbIX «pa3byanTb»
napasin30BaHHbIE YHAaCTKN, KOHTPOJIMPYHOLLIME OBUMXXEHUSA HOr. B nabopaTopHbIX yCI0BUAX
YXVNBOTHbIE C MOBPEXAEHUSAMMN CMTMHHOMO MO3ra CHOBa CMOI /I XOAUTb, OAHAKO
Henpown3BoJibHO. YT06bl ABM>XEHNE MOYy4anoCb OCO3HAHHbLIM N KOHTPOJINPYEMbIM,
HeobxoAuM CMIrHaN U3 roslIoBHOro Mo3ra. iccnepoBatenu NapBapACKON MeOMLMHCKOMN
LLIKObI NMapannesnbHo paboTaloT Haf reHeTu4eckmMmmu cnocobamm pereHepaLnum HepBHbIX
CBA3€el, MOCTpadaBLUMX NP HECHYAaCTHOM ciiyydae. CoBMecTHas paboTa HanpaBJsieHa Ha
pa3paboTKy MeToO0B, KOTOpble B ByayLieM, BO3MOXHO, NO3BOJIAT NMapajiM30BaHHbIM
nauneHTaM CHOBa BCTaTb Ha HOIW.

OguumnanbHoe Havyasno napTHepcTBa ®enepasibHON MOJINTEXHNYECKOW LLKOJIbl JI03aHHbI 1
apBapaCKoW MeANLNHCKOW LUKOJIbl 6y €T OTMEYEHO CUMITO3NYMOM 10 HENPOUHXXEHEPUN,
KoTopbIvi NpovigeT B [apBapge ¢ 28 rno 29 okTA6ps.

HEeNPOHayKN NPOTe3bl LWBENLAPUs

BbiCLas degepajbHagd NoAUTEXHNYECKAA LIKOoAa JI03aHHbI

nccaenoBaHMd Napaany napanaeruvs

CTtaTbun no Teme

EPFL 3aka4mMna cornawieHve ¢ Fapsapaom

LLIBenuapCcKue y4eHble FrOTOBbl CO34aTb COJIHEYHbLIV PEeaKTop

B io3aHHckoM EPFL XOTAT co34aTb BTOPYIO KOXKY AJ1d YesioBeKa

J103aHHCKUN nonmtex byaeT coTpyaHnyaThb C MepMcKon hapMaLleBTUHECKOW aKadEMUNEN
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