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bone3Hb [NapknHCOHa

MoTOpHbIe CUMNTOMbI:

1) Tpemop

2) bpagukunHesunsn

3) Mbiwe4yHasa pUrnaHoCTb

4) lMocTtypanbHas HEYCTOMYNBOCTb

HeMoOTOpHbIE CUMNTOMBI:
1) OemeHumsA

2) Mcuxos

3) HapyweHus cHa

4) Oenpeccun

W.R. Govers. Manual of Diseases of
the Nervous System (1886)
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Mpn4nHbl 6one3nuu NMNapknHcoHa

Mitochondria Dysfunction a-Synuclein (Lewy Bodies)
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Parkinson’s Parkinson’s
(brain's substantia nigra) (brain's substantia nigra)
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striatum

Substantia nigra
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Pre-synaptic terminal
from the substantia nigra

"We combined all your medications
info ONE convenient dose.”

M

NICKEY




RID systeEMS

a bietechne brand

Periodic Table of Neurotrophic and Neurotactic Factors
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YTo TaKkoe «HenpoTpodunyeckme dpaktopbi»?

Henportpoduyeckume cpakropbl (HTP) — 310 6onbLuasa rpynna nonumnentTnaos
(0o 200 aMWUHOKKUCIIOT) KOTOPbIE UTPatoT KIOYEBYHO POSb B Pa3BUTUU U
COXpaHeHNU CTPYKTYP KaK LeHTpanbHON 1 nepudepnyeckon HEPBHLIX CUCTEM,
Tak M MHOIMX OPYrnx cuctemMm opraHmama. OHuM NpMHUMALOT y4acTue B
perynsuum pocta, passutus, guddgepeHunaumm, MmrpauLmn U BeXKMBaHNUA
KITETOYHbIX NOMysuumn, npoueccax nx agantaunm K BHELLHUM BO34ENCTBUSIM.

1) HT® gonxeH ObITb cnocobeH obecnevynTb
BbKMBaHUe cneundunyeckon nonynsauumm
pa3BMBalOLLMNXCA HEMPOHOB,

2) OOMKeH ObITb nNpeacTtaBneH B OMONOrn4yecku
aKTUBHOM (hopMe B KNeTKe-MULLEHN B TO BpeMsi,
Koraa akCOHbl pa3BUBalOLWMXCHA HEUPOHOB
AOCTUraloT Lenv u

3) ponxeH ObITb CEKPETUPOBAH KIEeTKON-MULLEHbLIO B
HebGoNbLWUX KONMYyecTBax, Tak YToObI BpacTaroLwme
aKCOHbI KOHKYpMpoOBarnmu 3a Hero.
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BHyTpuKkneTo4yHbin TpaHcnopt HTP
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PetporpagHbiu TpaHcnopt HT®
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XuBoTHble moaenu 6one3Hu NapKMHCOHa

5%

37% ® Non-human primate
® Non-mammalian
m Rat

Mice Jackson-Lewis, Przedborski, 2007
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Randomized, double-blind trial of glial

cell line-derived neurotrophic factor
(GDNF) in PD

J.G. Nutt, MD; K..I. Burchiel, MD; C.L. Comella, MD; .J. Jankovic, MD; A.E. Lang, MD; E.R. Laws, Jr., MD;
A.M. Lozano, MD, PhD; R.D. Penn, MD; R.K. Simpson, Jr., MD, PhD; M. Stacy, MD; G.F. Wooten, MD, and
the ICV GDNF Study Group®

Parkinson-related

Dyskinesia 33 42
Fatigue 17 40
Sudden “off” 8 26
Akinesia 25 18
Fall 0 21
Hypertonia 0 18
Hypokinesia 8 18
Asthenia 8 13
Dystonia 8 13
Tremor 8 13

Nutt et al., 2003
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[MpoBan B paHAOMU3NPOBaHHOM MccrnegoBaHuUun
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MpuunHa npoBana Ne1
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MpuunHa npoBana Ne2
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LV-GDNF in Str AAV-GDNF in SN & Str

Olanow et al., 2015
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HT®

UcnbiTaHnAa npoponxarTcs

UpeHTndumkartopbl 6a3
clinicaltrials.gov n

Fpynna

Llenb nccnepoBaHus
nauueHToB

dasa ucnbiTaHUn

AAV2-GDNF

PekombuHaHTHbIN GDNF

PekombuHaHTHBLIN GDNF

AAV2-Neurturin (CERE-120)

PekombuHaHTHLIM PDGF-BB

PekombuHaHTHbIN CDNF

PekombuHaHTHLIN CDNF

clinicaltrialsregister.eu
McnbiTaHne 4 pasnuyHbix 003 24 naumeHta co NCT01621581
AAV2-GDNF Ha npegMeT ctaxem 6onesHu
besonacHoctu npu GunatepanbHon bonee 5 net
BHYTpUCTpUaTanNbHON MHBEKLMK

WccneposaHne adpektoB nocne

BBedeHUa pasnuyHblx go3 (9-11

mg/ml) ¢ nomowbto CED

CpaBHeHne 9 u 18 mMecsyHoro

pexuma neyeHus (cxema Ta xe, YTo

1 B BblLLENPUBEOEHHOM TpHane)

WMcnbiTaHue 6esonacHocTn n 60 naumeHtoB B NCT00985517
adppektmBHocTM CERE-120 npwu chase 1 "

BBeJEeHMN B cTpuatym (dasa 1) nnm npumepHo 50 B
KOMOWHMPOBAHHO B CTpuatym WU pase 2

YyépHyto cybcTaHumio (dasa 2)

[ByxHeneneHoe ucnbiTaume 12 naumeHtoB ¢ NCT00866502
pasnuyHbix o3 PDGF-BB npu ymepeHHoM
BBELEHNE B XENygoueKk Mo3ra Ha TSXKECTbH
npegMeTt 6e30nacHoOCTH 3aboneBaHus
PangomumnsnpoBaHHoe nnauedo- 18 nauneHToB
KOHTpOnupyemoe nccnegosaHue
3hPEKTMBHOCTM NHBEKLUN CpeaHEN

1 Bbicokon 0o3 CDNF ¢ nomoulibto

CED
PaHgomunsnpoBaHHoe

EUCTR2011-003866-34-GB

EUCTR2013-001881-40-GB

NCT03295786

nnauebo- 18 naumeHtoB co EUCTR2015-004175-73
KOHTponupyemoe uccrnegoBaHue cpegHen EUCTR2018-000346-19
3h(PEKTMBHOCTM  BunatepanbHON TAXKECTbIO

BHyTpUCTpUHaTarnbHoOn WHbEKUMM 3aboneBaHus

CDNF

Mpogomkaetcsa dasa 1

dasa 2 3aBeplLUeHa

MpopomxaeTca casa 2

®aza 1 3aBeplueHa.
Hauatbl ncnbiTaHns
¢asbl 2

®aza 1/2 3aBeplueHa.
HameyeHbl HOBblE
UCMbITaHWUSA

d®asza 1/2 wpét Habop
AobpoBonbLeB

MpopomxaeTca casa 2




Concentration

Concentration

Distance trom Infusion Site
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Distance from Infusion Site

Y10 Takoe CED?

CED - convection-enhanced delivery

UMHBbekuusa

CED




[lepBOe 3aBepLUEeHHOE UCMbITaHUe C
ncnonb3sosaHuem CED

A
Transcutaneous port
Y g with mounted 4-line
plented = S drug spplication set
z":‘" with “ o With in-ine bacteria,
ine bactena & : " s
and perticle ? air and particle filters
filters B

Drug delivery system used in study

Skull-mounted port

Gadolinium test infusion GDNF study Infusion suite

Whone et al., 2019



Change in OFF state UPDRS motor score from baseline (%) >

[lepBOe 3aBepLUEeHHOE UCMbITaHUe C
ncnonb3sosaHuem CED
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Whone et al., 2019
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Pa3nu4yHbie noaxoAabl

K goctaBke GDNF

YenoBek
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UHMpakpaHuanbHoe
KapOTMAHbIe 8
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(GDNF)
1N
Pekombu-
HaHTHBIW
hGDNF ‘r
BupycHble N
BeKrTopa
GDNF-3kcnpeccupytoummne
KNeTKHu
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d'Anglemont de Tassigny et al., 2015



GDNF kak MyuwleHb Ona aHTUOenpeccaHToB

SSRls FGFR ligands Tricyclic
shedding antidepressants

Tetracyclic?

Atypical
antipsychotics?

Riluzole
ama
TT""" Na'K'ATPase
GO GPCR \ Mood
Y stabilizers

*I.Ll L
&)

<4 \ <] ¢ & & & —
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- inhibition
Relaxed Chromatin and
Transcriptional Activation

Tsybko et al., 2017
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Percentage change
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bnuskun poacrtBeHHUK GDNF — HenpTypuH

A Lowdose

&1
i L2
—— L3
—A— L4
—— L5
—¥- L6
—— Mean

Time {months)

C High dose

—- H1
—- H2
—— H3
—— H4
—4— H5
—%- H6
—&— Mean

Time {months)

Marks et al., 2008, 2010



Bbnuskun poactBeHHUK GDNF — HenpTypuH

—- Sham surgery
—— AAVZ-neurturin
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Marks et al., 2008, 2010




CDNF — HoBast Hapexnaa

CDNF monomer
(18 kDa)

D

’ _ C-term CXXC motif

TEL

baseline lesion treatment

P P
. .

Mapt Caapma

CDNF

Lindholm et al., 2007;
Carea-Rodriguez et al., 2016




Yem xopows CDNF?

#kie CDNF
)K a-synuclein
=~ Activation
=~ Inhibition

é 1 . Internalization &

Huttunen, Saarma, 2019

*.,, retrograde transport

CDNF R e . G
@ .'\‘ a-synuclein
.,

Cellular «—
degeneration
and death

Protein
Ca?* translation
homeostasis

Proinflammatory
cytokines

Gene transcription
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