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The skeletal muscle system
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Muscle diseases affect
millions of people

Made of muscle fibers that
contract and muscle stem

Generates movement,

35% of human body mass cells that can regenerate

the fibers upon injury or
disease state

worldwide, many of which
do not have a cure
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Healthcare costs associated with muscle diseases

Trend in Prt;?ortlon Sf ?ozuslatlon :v;;l; I\zll;lr::uloskeletal Musculoskeletal Disease Total Costs as a Share of TI’ eatl N ent ap p foac h es.
1Sease, nite tates - . .
' GDP, in 2014 Dollars, United States 1996 to 2014
36%
= = “g e
sy 2
3a% [ A
% = = — a |
........... o 94.2% w22 -
5 © GDPin2014 I ety
s .0 e = Vg =
5 "' C O swasaau A PR Y O
= T [ ,393.1 billion T o e &
s e
iﬂ; 30%
< Trend line .
-
o
®ogw — =
26%
Growth in Total Growth in Indirect 5.19% Growth in Total
24% Direct + Indirect Share: 0.57% * Direct Share:
Share: 1996=0.25% 1996=3.18%
1996=3.44% 2014=0.57% 2014=5.19%
2% 2014=5.76%
20%
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
to to to to to o to to to to to to o to to to to .
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 M Total Aggregate Direct Cost
‘Years Averaged M Total Indirect Costs
O Remainder
Source: Medical Expenditures Panel Survey {MEPS), Agency for Healthcare Research and Quality, U.S Saurce: Medical Expenditures Panel Survey {MEPS), Agency for Healthcare Research and Quality,
Department of Health and Human Services, 1996-2014 http://meps.ahrg.gov/mepsweb, File: bmus_e4_G8.8.0.1.png U.S. Department of Health and Human Services, 1996-2014 hitp//meps.ahra.gov/mepsweb
Source GDP: https://wwuw.bea.gov/national/fgdp File: bmus_e4_G8.E.0.2.png

Muscle-related diseases cost the worldwide healthcare system

" Stem Cell Therapy?
hundreds of billions of dollars
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The mission of stem cell therapy for muscle diseases

Patients Extract muscle Expand stem Transplantation Recovery
stem cells  cellsin a culture of stem cells
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A major challenge:
insufficient methods to grow expandable and
engraftable muscle stem cells in a culture dish

Can we devise a method to grow muscle stem cells
Donors that can produce fibers in the culture dish and
engraft into muscles?
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Methods to generate and expand mouse skeletal

muscle cells in a culture dish

Differentiation
(19805s)

uscle fibers

Limited expansion
and engraftment

Trans-differentiation
(Davis et al., 1987)

Fibroblasts

No expansion
or engraftment
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Our approach:

Cellular reprogramming
(Bar-Nur et al., 2018)

Fibroblasts

Expandable
and engraftable
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Cellular reprogramming of fibroblasts into induced muscle stem /
progenitor cells and fibers

Fibroblasts Muscle stem / progenitor cells
(connective tissue cells) and contracting muscle fibers
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Potential applications of reprogrammed muscle cells for research and
stem cell therapy
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A rodent model carrying Induced myogenic e ,‘: to treat
a genetic mutation that Fibroblasts progenitor cells % / muscular dystrophy

causes muscular dystrophy and muscle fibers
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Cellular reprogramming for cultivated meat production

Cultivated meat grown in lab
B b 1 q

Cellular reprogramming

Induced myogenic MEET OUR
Fibroblasts progenitor cells 2020 GRANTEES
and muscle fibers conducting open-access research

for alternative proteins

Learn more:

gdfi.org/researchgrants

100% powered by philanthropy
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ETH:-urich

Thank you for your attention!

Professor Ori Bar-Nur
ori.bar-nur@hest.ethz.ch

ETH Zurich

Regenerative and Movement Biology Lab
SLAC4

Schorenstrasse 16

8603 Schwerzenbach, Switzerland

www.rmb.ethz.ch
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