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EPFL u NlapBapn obHapoaoBanu
COBMECTHYIO NporpaMMy uccsienoBaHUM |
EPFL et Harvard Medical School
dévoilent le programme collectif de
recherches en neuroingénierie

Auteur: Onbra KOpkuHa, JlozaHHa , 26.10.2011.

B mapTe 2011 rona uccneposatenn EPFL n NapBapackon MegnLUMHCKON LWKObl cobpannch
B Jlo3aHHe ons 0bCyXAEeHMA COBMECTHbIX Hay4HbIX MPOEKTOB. Ha aKpaHe - cxeMa
BHYTpeHHero yxa (bertarelli-foundation.org)

depnepanbHas noanTexHn4yeckas wkona JlosaHHbl (EPFL) 1 BbiClIaA WKOMa MeanLUnHbI
FapBapackoro yHusepcuteTta Harvard Medical School (HMS) 06beanHsAOT KOMNETeHUnn B
chepax HEMPOHAYK U MHXXEHePHOro aena Ans pa3paboTok HOBENLWMX METOA0B JlIe4eHuns
HEeBPOJIOrNYECKNUX MaTONIOrMA, KakK Napanierns nu rayxoTa.

I

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
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
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neuroingénierie

B Hos6bpe npownoro roga Mbl coobuianu 06 anoxanbHOM COrsalleHUN MeXay
depepasibHOW MOINTEXHNYECKON LWKO0M Jlo3aHHbI (EPFL) n MEANLWUHCKMM MHCTUTYTOM
FapBapackoro yHusepcuteTa, Harvard Medical School (HMS). Bnaronapsa nogaoep»xke
®oHpa bepTapennun, BNOXXUBLUErO B NMPOEKT 3,6 MUJIMOHA L01/1apOoB, ABa CUJ/IbHENLLINX
yHuBepcuTeTa cMOrim 06begnHNTbL CBOU YCUINA B U3YHEHUN 1 pa3paboTke MeTon0B
Jle4eHNs CNOXKHbIX HEBPOJIOrMYeCKMX NaTosIONMn. DTON OCEHbIO WBeNLapcKkasa n
aMepMKaHCKas BbiClLUME WKOJbl 0bHapooBaan NPorpaMMy COBMECTHbIX UCCiea0BaHUN:
LIeCTb HaY4HbIX MPOEKTOB, KOTOPbIM CY>XOEHO CTaTb NMPEMbEPON B HENPOUHIXKEHEPUN U,
BMOJIHE BEPOSITHO, COBEPLUNTbL PEBOJIIOLMIO B JIEYEHUN HEBPOJIOrMYECKNX 3aboneBaHnn.
OcCHOBbIBasAiCb Ha NOCNEeHUX OOCTUXKEHUAX FreHoTepanun, oNTu4eckon ToMmorpapum m
CUCTEeM B3aUMOLENCTBUA MEXY YE/IOBEKOM U KOMMbIOTEPOM, uccrienosatenu EPFL n
FapBapACKON MEANLUHCKOW LWKOAbI MONPO6YyOT HANTW HOBbIE KNIMHUYECKMEe MeToabl
Jle4eHns NaToNormn CAMHHONO MO3ra 1 CQ1lyxoBOro annaparTa.

MATb U3 WeCTV Hay4YHbIX MPOEKTOB, BKJIIOYEHHbIX B [MporpaMmmy bepTapennm no
HEeNpPOUH)XeHepun, HanpaBieHbl Ha Ppa3paboTKy HOBbIX METOA0B AMArHOCTUKN N Tepanun
LUMPOKOWN ramMmMbl 3aboneBaHnin ciyxa, B NepBYO0 ovepenb, rNyxoTbl, BbI3BaHHON
reHeTU4YeCKMMN OTKJIOHEHNAMU NN BHEWHUMK hakTopamun. LLiecTon npoekT
OCHOBbIBAETCSH Ha HOBENLINX JOCTMXeHuax EPFL B o6nacTtu cTumMynsayumm CNMHHOMO Mo3ra
n, bnarogaps cCOTpyaHMYecTByY C [apBapaAoM, BbINAET Ha C/IeAYIOLLMA 3Tan: KOHeYHas Luesb
- pa3paboTaTb 3N1IEKTPOHHbIE MEXAaHWU3MbI, MO3BOISAOLLME BOCCTAaHaB/IMBATb HapPYyLLUEHHbIE
HepBHble coeaANHeHUsa B CMMHHOM MO3re.

BupeTtb TO, Y4TO Mbl C/AbILLUUM

CnaBHas npobnemMa OMarHOCTUKKM NaTOJNIOMMA CNYXOBOro annapaTa 3akJlo4aeTCsd B TOM, 4TO
Bpay HE MOXXeT pacCMOTpeTb BOAM3N TKaHU U KNEeTKNU BHYTPEHHEro yxa. B nocnegHumne
rofbl BBeAEHNE MNKPO-IHLOCKOMNOB HEMHOI0 obsier4ynno 3agady, Ho HeobxoaAMMOCTb
MCNOJIb30BaHNA PJIyOPEeCLUEeHTHbIX MapKepoB Mo-NpeXXHeMy 3aTPyLHAIT AMArHOCTUKY A4
yenoBeka. B To xxe BpeMms, nHXeHepbl U hunsnkn EPFL y>xe naBHO pa3paboTanm meTton
onTu4YeckKon Bmlyanmsaunm 6e3 npnMeHeHnsa Kpacawmnx sewecTs. MNMpoddeccop
depnepasibHOW MOJINTEXHNUYECKON LLIKOJbI JIO3aHHbI, CNeunaancT No oNnToAUAHbLIM
cuctemam femeTpu MNcantuc bygeT coTpyaHnUYaTb C FrapBapACKMMU BpaYaMu-oTMaTpamu B
uensax paspaboTkm CoBepLIEHHO HOBOM METOAMNKM BU3Yyan3aunun oas BHYTPEHHEro yxa.
NccneposaTenu nonbITaloTCAa ONTUMU3NPOBATb MHHOBALMOHHbIE MeTO4bl ANArHOCTUKM,
MO3BOJIAIOLLME HAaCKBO3b NMPOCMaTpMBaTb TKaHM bnarogaps CBETOBbIM BOJSIHAM.

FeHoTepanusa ana 60pbObl C BPOXKAEHHOW INNyXOTOM

FeHoTepannsa - OTHOCUTENIbHO MonoAasa obnacTb nccnenoBaHnm, obbLeaAnHSALW AN
MPUHUWNbI FTEHHOWN NHXXeHepun, BUOTEXHONOM NI U MeONLNHBI 015 BHECEHUSA N3MEHEHUI B
reHeTMYeCcKuin annapaT YesloBeKa B LeNax Jle4eHns CnoxxHenwmnx sabonesannn. CerogHs
oOuNH pebeHOoK 13 ThICAYN POXKAAETCSA C HAPYLUEHUAMW C/yXa, YacTO Bbi3BaHHbLIMU
reHeTu4YecKMMun natonornamm. Meton reHoTepanmm OCHOBbLIBAETCA Ha BBEAEHUN
reHeTU4YecKn MoandruUnpPoBaHHbIX BUPYCOB, TPAHCMOPTUPYIOLLNX «KOPPEKTUPYOLLME»
reHbl K KJIeTKaM C MyTUPOBAHHbLIMN FreHaMu, Bbi3BaBWMMKU 3aboneBaHue. NepBble HEyAaun
noaobHbIX ONbITOB OXJIAAMN Nbl CNELNANNCTOB, HO HeJaBHUE NCCe0BaHMA BO3poanan
Hagexnay, 4To reHeTnyeckme 3aboneBaHmsa C/IyxXOBOro annapaTa MOXKHO MU3sie4nBaTb
reHoTepanuen.
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OcHoBHas npobnemMa - Ha AaHHbIN MOMEHT Y4Y€HbIM U3BECTHO HE TaK MHOI0 BUPYCOB,
CMOCOBHbLIX MPOHNKHYTb B YyBCTBUTEJIbHbIE KJIETKW CJIYXOBOro annapaTa. MNpodeccop
O>xedppn Xont n3 NapBapLCcKOro yHMBepcuTeTa, cneunaanucTt ¢ MUPOBbIM MMEHEM Mo
PUN3M0IOrUK CNYXOBbIX KJIETOK M Bpay [JeTckoro rocnnTtans B boCTOHe, COBMECTHO C
akcnepToM PenepasibHON NOINTEXHUYECKOW WKOJbI JIo3aHHbI B 061acTn reHoTepannm
byayT nccnenosaTb HOBbIE BUPYChl, CMOCOOHLIE TPAHCMNOPTUPOBATL MEHbl K MOPa>XEeHHbIM
TKaHAM C/1yXoBOro annapaTta. OnbiTbl Ha 1abopaTOPHbIX MbillaxX AOJIKHbI MPUBECTU
nccnepoBaTenen K pa3paboTke meTtona, MPMMEHMMOr0 A5 JIeYEHUNS BPOXKOEHHOW MyX0oThl
y 4yesioBeka.

JleueHue rnyxoTbl pereHepau,uev“l KJIETOK M HeﬁpOHOB

MoTeps ciyxa y NoXWUibIX atogen, B 601bLIMHCTBE C/lyYaeB, Bbi3BaHa OTMUPaHNEM
YYBCTBUTEJIbHbIX C/TYXOBbIX KJIETOK U HEMPOHOB BO BHYTpPeHHeM yxe. MNMocnegHee MoXxeT
6bITb BbI3BAHO LUYMOM, NHDEKLMSAMU U fa’Ke HEKOTOPbLIMU IeKapCTBaMuM U
COMPOBOXXAAETCA OLLYLIEHNEM NOCTOSHHOIO ryAeHus B ywwax. CnyxoBble KNeTKu, K
COXKaNeHWUo, He BOCCTaHaBJ/IMBAOTCA TakK, KakK CNOCOOHbI AenaTb 3TO KNETKM KOXKU 1N
KpoBWu. MepBbIl 3Tan Ha NyTW K IeYEHMIO TAaKOro TUNa rayxoTbl - HANTK criocobbl
pereHepaunmn CayxoBbiX KJIETOK N HEMPOHOB BHYTPEHHEro yxa. HegaBHo uccrienoBaTensam
FapBapACKOM MEAULIMHCKON LWWKOJIbl YA3N0Ch N30MPOBATh KJIETKN BHYTPEHHEro yxa B
npouecce pasBUTUS U FEHETUYECKN YBEJIMYNTb CKOPOCTb UX PAa3MHOXXEHMS.

OTHbIHE 3a4a4va 3aKJ/4YaeTCcs B TOM, 4ToObl TpaHCHOPMUPOBATL 3TU KJIETKM B C/TYXOBbIE U
HepBHble. DKCMepT C MUPOBLIM UMEHEM MO Pa3BUTUIO BHYTPEHHEro yxa, npodeccop
FapBapaa Jlnza N'yapux 6ynet pabotaTb BMecTe co cneunanuctom EPFL no
brnonHxeHepum MaTtnacom JIyTonbpoM Hag nccnenoBaHMEM MONEKYIAPHbLIX U3SMEHEHUN B
Pa3MHOXXaKLWNXCA KeTKax BHyYTpeHHero yxa. C mnoMoLLb KOMMNbIOTEPHON NPOrpaMMbl,
MO3BOJIAIOLLEN OQHOBPEMEHHO TECTUPOBATbL ThICAYM MOJIEKYIAPHBIX KOMOMHAUWN, yYeHble
MonNbITalTCA NAEHTUDULMPOBATL haKTOpPbI, CMNOCOOHbIE NPEBPATUTbL pPa3MHOXKatoLWmMecs
KJIeTKN B CNIyXOBbl€ U HepBHble. EC/in M yaacTca HaNnTM KoY K 3arafike npupoasl,
nevyeHne npnobpeTeHHOM rnyxoTbl MEAMKAMEHTAMN MOXKET CTaTb PEaIbHOCTLIO.

JleKapCTBO NPOTUB FJ1yXOThbl

BripoyeMm, C TOro MOMeHTa, KakK y4eHble Hay4aTbCs pereHepmpoBaTh CJIYXOBble KJI€TKN B
nabopaTtopun, M NpeaCcToNT HEMasIbIN NyTb, NMPeXAe YeM HOBYIO Tepanuio MOXXHO byaeTt
MPUMEHNTb AN4 nevyeHnsa naymeHTos. CHavasna Heobxoammo pa3paboTaTb HOBbIE
JNleKapcTBa 419 BHYTPEHHEero yxa n HanTum npaBuJibHble XUMNYECKNEe KOMMOHEHThI,
AOenCcTBYOLME LeneHanpasieHHO N NMOCTeNeHHO, B Te4eHne HEeCKOJIbKUX MecsaueB, He
MPUHOCA Bpeaa YyBCTBUTEJIbHbIM OpraHam csiyxa. [ToMCcKoM Takoro poza rnpernapaTos
3aMMeTCH oTAeNbHasa rpynna uccnenoBaTtenein, Bo3rjasasemMas cneymanmcTom no
pereHepaunm CayxoBbiX K1eToK MapBapACKOM MeAVNLNHCKON WKOJbl 1 BMOMH)XeHepOoM
EPFL. CoBMeCTHO oHUM ByayT onpenensaTb, Kakne BeLecTBa U TEXHOIOM NN NPUMEHNMBbIE K
BHYTPEHHEMY yXYy U CNOCOOCTBYIOT BOCCTAHOB/IEHWUIO K1ETOK. 3a(PUKCUPOBAHHbIE
rmngporesnsgMmu nav gpyrumMm peBosiioLLlMOHHBIMN MaTepuasaMu, aHHble BelecTBa nocse
BBEAEHUSA B YXO OeNCTBOBa M Obl Ha OCTaBLUINECS TaM KNETKU, CTUMYJINPYSA NX
pa3MHOXXeHVe 1 rnpespalleHne B CJIyXOBble.

HoBoe nokoJsieHue cAyxoBbiX UMMNJIAHTaATOB

COBpeMeHHbIe MMMNNaHTaTbl CZIYXOBOIro Aapa, YJIMTKN, OCHOBaHbl Ha MeéXaHU3Me,



no3eosifoemM obonTn NoBpeXXx4eHUs BHYTPEHHEro yxa nepena4yen 3ByKOBOro cMrHana
MPsiMO K CJZIYXOBOMY HepBy. Takon HENPOMPOTeE3 B NocC/aegHMe AeCcATUIeTUs Nosib30Bascs
HeBepOoATHbIM ycriexoM: 6onee 200 000 3k3eMnaapoB 6bIJI0 NPOAAaHO BO BCEM MUpE.
OAHaKo 3Ha4yuTeNbHaa YacTb 3ab0NeBaHMI CNYXOBOro annapaTa He NnogaaeTcs AeNCTBUIO
HenponpoTesa, MO3TOMY pacTeT NOTPebHOCTb B NpoTese, 4ENCTBYIOWEM HE Ha CJIYXOBOMN
HepB, a HeNoCpeLCTBEHHO Ha CTBOJI FOJIOBHOIMO Mo3ra.

MNMepBble NONbITKK pa3paboTaTb NOA0OHLIN NPOTE3 AaNn NPOTUBOPEYMBbLIE pe3ybTaTbl N0
ABYM nMpu4nHaM: nnbo anekTpmyeckas CTUMyNaLUmsa He No3Boassia OOCTUMHYTb
HeobxoaMMoro ypoBHS TOYHOCTU, TMBO MMNNaHTUPOBAHHbIE 3NEKTPOAbl OKa3aancb
HeaoCTaTOYHO N’MBKNMK ONa NpuneraHna K HepBHom TkaHu. Cneymnanmctel HMS coBMeCcTHO
Cc konneramu n3 EPFL n3y4at BO3MOXXHOCTU ONTUYECKON CTUMYNALNN YAIUTKN U CTBONA
rOJIOBHOr0 MO3ra, No3BossoWeENn A0CTNYb 6oNbLUen TOYHOCTM B nepenade CMrHana.
MapannensHo nccneposatenn denepasibHON NONTEXHNYECKOW LWKOJIbI JIO3aHHbI
pa3paboTaloT KOMOMHNUPOBAHHbLIN 3/IEKTPOHHO-ONTUYECKNI MeTO4 CTUMYAALNN,
obnervyawLmn MaHUNyNALMIO UMMJIAHTaTaMu NMpu BBEAEHUN B YXO.

3aHOBO HAY4YMTbCSA XOOAUTb

MoBpexaeHns CNMHHONO MO3ra BJIeKYT 3a CObON caMble TaXKeNble NoCIeaAcTBUA -
napanneruio 6e3 Hagexabl Ha u3snedveHns, nbo roJIOBHOM MO3I IMLWIAETCA BO3MOXHOCTH
MocblylaTb CUMHasbl B KOHEYHOCTU. iccnepoBatenn ®enepasibHOM NOJIUTEXHUYECKOW
LWKOJIbl JTO3aHHbI Y)XKe caenanm peBOosIIOLUMOHHbBIE OTKPbLITUA B 06/1aCTN CTUMYNALUN
CMUHHOI0 MO3ra C NOMOLLbIO 3/1EKTPOAO0B N MEAUKAMEHTOB, CMOCOOHLIX «pa3byanTb»
napasn3oBaHHbIE YH4aCTKU, KOHTPOAMpYoLWmMe OABUMXKEHMA HOr. B nabopaTopHbIX yCNoBMAX
XXUBOTHbIE C NOBPEXAEHNAMMN CMUHHOIMO MO3ra CHOBa CMOriM XO04UTb, OAHAKO
Hernpown3BoJibHO. YTobbl ABMXXEHME NoJ1yH4anoCb OCO3HAHHbLIM U KOHTPOJIMPYEMbIM,
HeobxoOuMM CUrHan n3 rosloBHOro Mo3ra. iccnegosatenu MapBapackon MeauLUMHCKON
LWKOJbl NapannenbHo paboTaloT Hag reHeTudeckmumm cnocobamm pereHepaumm HEPBHbIX
CBs3en, NoCTpadaBLIMX NpU Hec4YaCcTHOM cnyvae. CoBMecTHasa paboTa HanpaBsieHa Ha
pa3paboTKy MeTonoB, KOTOopbie B ByayLiemM, BO3SMOXXHO, MO3BOAAT NapajiM30BaHHbIM
nauveHTaM CHOBA BCTaTb HA HOMM.

OpuumnanbHoe Havyasio napTHepcTBa PeaepasibHOW MOJINTEXHUYECKOW LLIKOJIbl JI03aHHbI 1
FapBapACKOVi MEANLMNHCKOW LLUKOJIbl By €T OTMEYEHO CUMMO3NYMOM 0 HEVIPOUHXXEHEPUU,
KoTopbIVi NpovigeT B apBapge ¢ 28 rno 29 okTA6ps.

HENPOHAYKW MpoTe3bl LWBENLAPUA

BbiCLLIas dhegepasibHasa NoanTEXHNYECKas LKoaa JI03aHHbI

nccnenoBaHUAa Napaany napanjeruns

CTtaTbu no Teme

EPFL 3aknto4naa cornauleHve ¢ FapBapaom

LLIBenLlapCcKMe yYeHble roTOBbl CO3[4aTb COMIHEYHbIN PeaKTop

B nno3aHHCKOM EPFL XOTAT co34aTb BTOPYIO KOXXY [AJ14 YesioBeKa

Jlo3aHHCKUNM noantex byaeTt coTpyaHmMyaTtb C [epMCcKo hapMaLLEBTUYECKOW akKadeEMUEN
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