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o FSHD is a unique form of muscular dystrophy
involving deletions of the chromosome

o These deletions can be passed from parent to
offspring or occur sporadically in patients

Summary of

D U X4; | o Deletions cause chromosomal DNA to unwind
Srole and activate a dormant gene called DUX4

in FSHD

o DUX4’s normal function is in regulating an early
stage of embryo development

o DUX4 activation in adult muscle cells causes
them to die prematurely

* HemHoro obuwmx n3sectHbix Bewen o FSHD 1 0 Tom, 4YTO rnaBHYHO poO/b B
3aboneBaHnmn urpaet reH DUX4, KOTOpbIN HAYMHAET 3KCNPEeCcCUpPoBaTLCA
NpU ymeHbleHun yncna D424 noBTOpPOB.

* Bbbl/I0 NOKa3aHO, YTO eCcnn 3aCTaBUTb aKcnpeccupoBaTbca reH DUX4 B
K/IETKax MbllLbl B3POCNOro YeN0BEKA, TO KNETKM byayT nornbars.
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IE® DUX4 activation disrupts many biological

networks
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e JKcnpeccna reHa DUX4 akTMBMpPYET MHOMO Pa3HbIX KAETOYHbIX NYTEN, N OHU
NPUBOAAT KNETOYHOM rnbenmn, oKMcAnTenbHOMy cTpeccy, atpoduun, un 1.4.



= Existing drugs that can target DUX4
downstream pathways?

DE NOVO DRUG DEVELOPMENT DRUG REPURPOSING
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* OcHOBHasa naea paboTbl AHXenbl - HAUTU Cpeamn CyLLLEeCTBYHOLLUNX
3apEerncTprUpoBaHHbIX IeKapcTB (OT Apyrmx 3aboneBaHnin) Takoe, KOTOPoe
CMOKET BNOKMPOBATb KNETOYHbIE NMYTU aKTUBUPOBAHHbIEe reHom DUX4



demb urposing FDA-approved drugs and nutraceuticals targeting hypoxia
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* B pasHbIx Hay4HbIX paboTax y*Ke 6bin TaKMe NonbITKU, U HEKOTOPbIE
BeLlecTBa 6biM HaNAEHDI
e AHXXena pewnna ana Havyana npoBepuTb UX



mafi® mpounds inhibit DUX4-induced cell death
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* B eé nabopatopum bblna co3agaHa KAeToyHasa cMCTeMa, Ha KOTOPOM MOXHO
TecTupoBaTb 3GPEKT NEKAPCTBEHHbIX coeanHeHnU. be3 nobaBneHns NeKapcTs -
K/IETKW NOCTENEHHO YMMPAIOT (FKENTbIE TOYKU B YEPHbIX KBaapaTax), npu
n06aBNEHUN HEKOTOPbIX IEKAPCTB YMUPAIOLLMX KNETOK CTAHOBU/I0OCb MEHbLLE.,



qome compounds reduce FSHD biomarker genes

FSHD biomarkers in patient cells
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Jiang et al. 2020 PLoS Genetics
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* TaKrKe B 3TUX KNEeTKax U3MEPSAIN YPOBEHb SKCNPECCUU N3BECTHBLIX BMOMapPKepOB,
KOTOpble NOKa3blBa/IM HACKO/IbKO B KNeTKaX NPOUCXOAAT pa3Hble NpoLecchl
MHAYUMpPOBaHHble reHom DUX4

* PasHble coegnHeHUAa NPUBOAUAN K PA3IMMHOMY YPOBHIO SKCcnpeccmmn BMoOMapKEPOB.



B\ 1D mouse model: DUX4-inducible (by Jones Lab)
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Oral gavage, 4mg/kg,
every 2 days for 1 month

SHD (DUX4-on)

Jones et al. 2020 Skel. Mus.
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 Ha ocHOBaHMM NpPOBEAEHHbIX SKCNEPMMEHTOB 0TOOPa I O4HO NEeKAapPCTBO,
3BEPO/IMMYC, U peLunin NPoTecTUPOBaTb ero Ha cneumanbHO CO34aHHbIX MblLUaX, B
KOTOpPbIX 3Kcnpeccupyetca reH DUX4



Treadmill endurance in FSHD mouse model -Grip strength in FSHD mouse model
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W Assessing efficacy of drug candidates * Mblwam faBanm N€KAPCTBO U U3MEPAN
__Fshp s pa3/InYHble NapameTpbl B Pa3HbIX

EJ _ome 3KCMNEepPUMEHTaX
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Control
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1T e NnoBeAEeHMIO MblLLEN He YAaNocCh
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B ; e BMAHO, YTO Pa3HULA eCTb - NpoLecCbl He
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o Our genetic screens identified a novel druggable pathway
that can potentially reduce DUX4’s toxic effect

o There are promising compounds in existence that can target
this pathway and prevent DUX4-induced cell death

o Repurposing existing drugs can accelerate the path to clinic

Conclusions and

fut ure wo rk o DUX4-inducible mouse provides a model for drug efficacy
testing — functional and molecular assays

o DUX4 levels and drug treatment regimes require
optimization in mouse model

o Many avenues to treat FSHD currently being explored in the
field!

* PaboTa MAET He TaK AaBHO, TaK YTO TYT MHOIO Yero MOXHO N HY»XHO 13y4yaTb, 06
3TOM MHOTrO roBOpPUAM Nocae AoKNaAa

* AH)Kena cobupaeTca Aanblue TECTUPOBATb 3TN U APYIrNe IeKapCTBEHHbIE
coemHeHunsA, YTobbl HAUTU TaKkMe, KoTopblie byayT 06n1aaaTb CUAbHLIM 3GPEKTOM
MO CHUXEHMUIO ToOKcnyeckoro adpdeKra ot akcnpeccnmn DUX4



