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16,000 - ,
CAGR 185.7%
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10,000 4 ——
8,000 A
5,820
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4,000 A 3,060
O T T - T T T T 1
2018 2019 2020 2021 2022 2023 2024
EEEEE (DNARRNA therapeutics) FUAEZE (Monoclonal antibody) K5 FEZE (Small molecule chemistry)
US $ (min) US $ (min) Us $ (min)
- 250,000 -
12,000 20244F) AL 510,651 20: 2 7/47’215 600000 - 202 215,585
10,000 200000 - 176,328%7 211 500000 A 1 78%44,05%75'8155 '
3000 ! . 2&49[75}63'13 499 72%99,87% ’
' 150,000 420,563->"" 400000 7%
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4000 4 200,000
2000 50,000 A 100000
0 0 . — — . . 0 —_—
2018 2019 2020 2021 2022 2023 2024 2018 2019 2020 2021 2022 2023 2024 2018 2019 2020 2021 2022 2023 2024
HFR: Evaluate Ltd (2019FE88BERT —4) 5% : CAGRIZ2018FE~2024FE DEFIRER, FHRMEL2019~2024%FE 1$=110M
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POE 7 HRUE (USD)
LUXTURNA 2017 $850k BEMHEEESZ MO« — Roche(Spark) 1073 AIZ2A $65M
. . ) FERISAAIRTA
ZOLGENSMA 2018 $2.1M SMA™ Novartis(Avexis) BE~1F Ay OF IR RE A ~$1B#!
HEMGENIX 2022 $3.5M MmAi=B uniQure/CSL Behring 3AADEMEICIA $3.2B
Vyjuvek $631k/BE - &F DEB2 Krystal 1005 A(C3.5-20.4A ~$200M
2023
ROCTAVIAN $2.9M MMAIRA BioMarin 5FADEMECIA $11B
beqvez $3.5M M&¥"B pfizer 3BADEMECTA $3.2B
2024
ELEVIDYS $3.2M DMD™ Sarepta 3500 A DB FHERICTIA $4.1B
. 3 Zolgensmaz 25% L IS @IGHE A -
ltvisma 2025 $2.6M SMA Novartis T~ 1B A $10B#2

HE: National Organization for Rare Disorder, #2 Fierce Biotech #3%&%t™D T JH -1 & #4Grand view researchft #5 Fortune Business Insight
*1: Spinal muscular atrophy (BERMEEFEHEAE) *2: dystrophic epidermolysis bullosa *3: Duchenne muscular dystrophy *4 Delvelnsight
#1; BEHES00AN & UTHTE #2: BEHES5000A & UTHE
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-Jennifer Doudna, Nobel Prize Winner on CRISPR
Source: “Fresh Off Her Nobel Prize Win,
Jennifer Doudna Predicts What's Next for CRISPR"
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MDL-101/LAMA2-CMD

/\ 9 =p
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. 2020 >1—XB DNMT-KRAB Ft&dCas?  TUNE-401/BEUAFA Clinical PN1QY&E#E. NIS KU
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Chroma& CRMA-1001 PCSK9EIL-RF

DNMT-KRAB Ft&dCas?
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Efficient LAMA1 Gene Activation by Epigenome Editing
as a Therapeutic Approach for LAMA2-CMD

Yuanbo Qin, Talha Akbulut, Rajakumar Mandraju, Keith Connolly, John Bechill, Farzaneh Assadian, Claudia Foster,
Alison Shottek, Seth Levy, Jamie Benoit, and Tetsuya Yamagata

Modalis Therapeutics, Inc., Waltham, Massachusetts, USA.

Epigenome editing technology holds great promise for treating diverse genetic disorders. In this study, we demonstrate
epigenetic activation of the LAMAI gene for the treatment of LAMA2-CMD, a severe congenital muscle dystrophy (CMD)
caused by biallelic mutations in the LAMA2 gene. LAMA is a sister homolog that is known to compensate for the function
of LAMA2. However, supplementing LAMA 1 or LAMA?Z2 gene via viral platform is not feasible due to the large size of their
coding sequences. Through a single administration of our adeno-associated virus (AAV) vector encoding all the necessary
elements for epigenetic activation, we observed significant LAMAI gene upregulation and phenotype improvements in
mouse disease models. The muscle-tropic AAV capsid exhibited desired vector biodistribution and promising pharmaco-
dynamics with good safety profiles in 2-year-old juvenile nonhuman primates (NHPs). Moreover, administration to
8-month-old infant NHPs demonstrated superior pharmacodynamics compared with 2-year-old juveniles, even at half the
dose. Our approach holds broad applicability for a range of loss-of-function genetic disorders and could offer a therapeutic
breakthrough where active epigenome offers clinical benefit.

Keywords: gene therapy, epigenetic editing, CRISPR, LAMA1, LAMA2-CMD, MDC1A, AAV
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Angelman syndrome Market and Epidemiology forecast (delveinsight.com)

Copyright and proprietary to Modalis MQ)DA L | S

93


https://www.delveinsight.com/blog/angelman-syndrome-market
https://www.delveinsight.com/blog/angelman-syndrome-market#:~:text=%E2%80%9CThe%20therapeutic%20Angelman%20syndrome%20market%20was%20USD%20330.2,million%20in%202017%20in%20the%20seven%20major%20markets.%E2%80%9D

ISV VIEREFE (S
UBESADFHE 5 \[IHEERE. IC k> TAHL SWRILEETHRE

« T2 1)L EIREE (Angelman syndrome: AS) (3FRERDI.5AAICI AHDBLE. HREFT
508 ADEEEADWDHRMBELFERETI,

o COIRFEDIRF(SEBHRDEE 552 EMA _E(CHD UBE3A B FOMEERKICK > TEL S,

« AS (FBRIE. EEHDDNITSY— « D1 UEREHRDIEREE T D,

« AS (FERS6 - 125 B . TEMICED ., HBOIEIRE U TEEORHFEEDEN. TADAFEE, X
sHIBEEEEL 7D,

HB8: Angelman Syndrome FoundationXk U'g#RIEHkt> 5 —

24 Copyright and proprietary to Modalis MQ)DA L | S



MDL-206DEAA D =X A
CRISPR-GNDM® [C &> T = 2R 9 B Z & (C K DUBE3A B FORIRZIEFEL TS

/).
b S AW/
. N N5 X,
e %$ N R . /)' @,
st RRIEBEILF pr—
Ll . | UBE3A
sRaE? O — A= 521w
* 9
h\

ISSIN  cxner oL HH— B —
NUMEREE TR e

v REDIET
OHEME  srecr -O—IHHHIHH—I—=> . . »au@R
UBE3A mutation R

GNDM
UBE3A

sEmaan: o e[EHWEWeEE= S
CRISPR-GNDM®

TERUIES sgecs -O—:H]'U'[P[I—D—ﬂ'[lﬂﬂ—w—
MODALIS

25 Copyright and proprietary to Modalis




MDL-206 DEB YD —
IREETI)ILIYIRICBVWTCGNDMIC KD A>T ML TS

> CNETDES
B CRISPR-GNDM® ([CED<BFDI> T hEIFEKREET LY D RICH N THIL
B UBE3A ANFOYIRICHT S GNDM BAT UBESA BIZFD L REHER

> SEBODTIE:
B MMEFUT 1 (CKD7TO—F EDEAIMEAREE
B E5)L— b FY TS ROZEFERERSEFH. BRI TZHFREBSDII RN UMK
m /- FUSIREVY —RDOFH(C@FZE DK

96

Copyright and proprietary to Modalis M(DDA Ll S




MDL-206 (JUBESAERDT7 YA L >3 2D EVWSHE
IR AD ZXALICKB IS TIVI IEIRBBREREE

02 03

GNDM T (HMARRBIZREAD F}YES )L CERMER 7 > Y
5. MWIEE0OUBE3ADFIR AL IOMBHIERS
HEIRTD nctunsd

124 Copyright and proprietary to Modalis MO DA L | S



Dravet( R SAN)EI&ET

SCNTA BILFOER(CK > THIESRIEND/\TORLETANA

MDL-207 BEE

RIAN A - DSRS
VeBBEERE LTInT Il
D RSN REHEBERE SR
DulEeEE

RE

hiEHRIR

HH#8: *Epilepsy foundation #Technavio

98

2~4B NICTA*
USTHITTTA

TANAAEIR(E
1~5mflin | CFEAE

BESAD

#910-20% (&
R AHICEETS

SCN1AEEFOER

USS500M+

Copyright and proprietary to Modalis

* SUDEP (CTANABEDIZIAIE)
« CTANAEIFIARE (SE)

« BRFERRANRT K5 (ASD)

- ERRMeZENEEE (ADHD)

« SCN1aEEFDORAIZLILDEREIC
£/ \TOFLEER

« BE, IBRARGFEREIE
« TBIFEFHIRREREK? 6% CTHER #
A aEEN ES|

MODALIS



SCN1a% 2\ DFERZSI & LT3 EHBROEBIBR

Expression Level

i

o

Normal

ing M in. /] with GN| .
hesss )
= E—— == ==y &=
—a— W A—
ragp—
1 1
1 1
_l
Haplo- Complete Haplo-insufficency
Insufficient suppression w/GNDM-a
disease disease Normal

Encoded AAV-ETN (ZFNRX—XD + ScnlaF )\ U DEEFRE(C LD FR LR Z IFNEEIREE LR FZAAV CGABIIHIME—_1—0O>(C ICV IND cleared 2021
Therapeutics HERT) IEIRIY (CFIR
E-Rare 77 /)4 )LRA-Scnla  «  Scnla mRNA BEU Navl.1 2 /NODOFEBLAN)LE FFEESHEBHI-ADVAR— XDBIEFEEE ICV BIERER TBD
ucCL L>FI+J)LR-Scnla  + Scnla mRNA LU Navl. 1 Z2ODREBLANIVE ERSED L OFIAIIAR-ADBIEFEEE  ICV(?) HIRRER TBD
OPKO AntagoNAT - DNAICHEE L. SCNIAOKRINHI /IS S T BIERER TBD
+ Scnla mRNA BELU Navl.l ZNODHER LNz EREES
PTC B’DF (Fot XX o FIULIURRAMYIARIOEZRHRIEL. EEDScN1aZRIREE S (272 USCN1alTIERIRM) Oral Phase 2 N/A
therapeutics MY TORZDRFY (pending?)
E>)
Stoke ASO (TANGO) . RTSASTIDHIEIC &L DH#EEERISCN1 aDMRNADRER % RS ICV BiERRR 2020
Therapeutics
99

Copyright and proprietary to Modalis MO DA L | S




TES ) ARERE RSNEEREICRGEUIE
=g =Xk i3 L IS

02 03

ENYIREETET)LICHB LT, BBBEEF v > R EDiEH
CNDM#EE(C K DEEZED BNETIHEERS)L— ~
SERIIHEINNR SNTULS DEIEHEES

100 Copyright and proprietary to Modalis MO DALIS



Updated
NLTSADRRESEDIAIVA M=
2028F ¥ DE TS ERRFZ Y —T v MNMIERE

NATSA > DIRR
SR s e, 2026/12 2027/12 2028/12 7o
LAMA2-CMD . () P1/2 O ()
E ;‘V~
[VBIEv/0ll DMD :
DM -
FSHD @: Animal PoC Ji— RFUS D,
: : : >= 5> NRED
: BEFLURHIZ
Tauopathy .
Angelman E
Dravet :
_ -

FESNBVYAILAR=2ARY MMIFERBERTH D RRCIEC TEESNDEREENH DT,

101 Copyright and proprietary to Modalis MO DA Ll S




Updated

ERER LSEFESNDIVAILA =2
TNETOIES SHFEENBZIANZI—>

v IORFEES L TOPOC = g[g%'jie{‘ﬁﬁ')'”gﬁﬁﬁﬂm)

v BIUCBIFBEI—5Y RIS A—T A N X
Pre-INDSEHE O GMPRSS5E T (1H)

v
LAMA2-CMD v s O IND BRI TERRB(L D8
L O FPFD S Auh SERERED
E- 34 O E&EARPoC (2027~2028)
v EFER(12R)

O SRAMTEHEREFH(2028)

v EMIEST)UICHITDPoCERETL

¥ MDL-201 (DMD) o« BRBS ICPRMHET O S AR/

v' MDL-202 (DM1)
F TS ROFERES)L— SORRET
7 MOL-I03 (FSHD) « = NFUSOPHRESCLIMRESR
R -104 (997)¢F—) DFUT
v’ MDL-205 (L> = T)L< 2 IEIRE)
Y MDL-207 (B 5 VIEfRES) - BWIETILICHIFBPoCHET
v JCR EDCNSTRIZ CHERAZT . FROMEEERDTAILR N— > OER,

v Ginkgo Bioworks, GenixCurett & Diets

102

Copyright and proprietary to Modalis M(DDA L | S




5. RuE¥bZ :

103 Copyright and proprietary to Modalis



IBEDS VS I SERBSREN(TSAHUT
@ f \5’ alaE % B XAt

-----

.....

--------

........

| BHiAOBMEDS | EDFrLD>Y

BEREOAZL) "
VRSB T PoC ZHUE SIFRIREN C R F_TAJEK

MDL-101 MDL-201,202

ZfttpTO95 A

A
....... o)

it and proprietary to Modalis

MODALIS




N AT Y DRROEREERIGEHAOHB A A —>
EFATHRTEE. BENDDBONEERHR
I\A TS5 A > A & RIEBIRBE DA A=

7042 hofif SFRIAK(FIZE)
a
¢ T t [ GLPIZI=R
5~ 1085 (15JEMIMH5*)
- PD-1PEEE
- GLP-toxDEH (20J8Mm5*)
- GMPHRIEDRET =
C e - BRERPOC(hR MR * CART
B0 ~—IL ( ) , (5300125 )
— -
mERBAD  TTEYZ -T7
BUBRFRERER PR J R
— BRI
=M
« H—Hy RIDH—TAT N ~BFEH
- TR

LU, BIIDBEICERERRUSY -2 HE5ND

Source: *[E =35 “HENBIT I DALBAEAEEE" *SkyQuest Industry forecast2023-2030 b Report Ocean “CAR T-CELL THERAPY MARKET BY DRUG TYPE”

105 Copyright and proprietary to Modalis MO DA Ll S




IN—BFUSDO DK

SHDORENRYY —RZBEFZ DD, —AT
CRISPR-GNDM® [C kD THE CEDRBZHEA
Egdlesdlc. YR - TOT+« v bOHBEMNT
B/ = b —ZEB(CRRT D

@
=
N
\V-
N
n
y

. ENTND)ATSA > DIMER O EERF %
BEXT. @t)]@?%ﬁ:\ BFHA T B EHlitranse
BEIC/)\— U TETS, )—

BRAT2

o N—KFUSITDREEERSTATER. AT 3 (risk mitig@tion)

NERE. HEBAREESHTA—TURAI R
%Hy%o

« I TFRERORBREOHERERUFIBODEAILZE
RIEZ T, BHICHARE S D/I\ONEEI D TD

= H N — #:ﬂ:‘ ° = Z %
IRISEFE, XF—LAZTHLTULL = (— B BN ER

UREMDIRIE
5D\ (IR HARRARER

106 Copyright and proprietary to Modalis



Updated

BahECRY B8t
= NFUSDEEZDDE, BIMREDLHOEEEWRT S

o« NAAFY OERD)— NFUST\— BB LA D TZRR, P83\ (FPoCIUEN
HHRSIF(CAR D2, SRR (— N D AR EFOBIEE U B AN DB EEX D

« POCETEIET IEZDHEREN, /\AARDKRZHBE T DTHDERI/RA> K

-%E\Rﬁifﬁﬂfiﬁﬁﬁt%é\ﬁﬁ%%ﬁ&@%mﬂé%@@%ﬁﬁ%ﬁﬁ
(CIXE D

* MDL-201EKXTMO3DEH (KD FEREERKESNETZS SN TULD

Source "Biopharma Dealmaking: Time for a Rethink2” by Lumanity at Swiss HLG Conference 2024

107 Copyright and proprietary to Modalis MQ)DA L | S



B17EFERFH4E+551 M BiBtHR(C K S HERR
551 7EITRE P HOME SRR (C 3/ anMf T o

%;@jf « MDL-101DIEBINES
SEREEEY) ~14 {8
Oy « MDL-201 DRIRE
- 7@%&%%1@ " « MDL-1034t14&#%t) 1 TS
55 in ~ v v
19273 (19. 2B F 1) > DR FRFFESE
51576.9%(147.7FE) {T{ER )
B EFEE
20254
8H L J

*20265F 37 178HHRIRTE
108

Copyright and proprietary to Modali MO DA L | S



RAREZDER

MDL-101(CHIR T, MDL-201 B KT 03(CEH T URRZHEE

109

s D N
- FEEERSRILFEEZEULEE RS MDL-101
& EADETMDL-101D8] Tl ChilD
ERRID K UERERPOCEIRD N\
B UTHA
\
c MMATKRB)NA TS A MR SEREES MDL-201
TR BMDL-201 DFRE DMD
E(CHET N
s SS5(CHEBBRIEE EEDE N
CMDL- 10300 HFEEE(CE Solve FSHD MDL-103
) H . FSHD
XPrize
\_ Y N

Copyright and proprietary to Modalis MO DA L | S



Updated

BARINA TSA > EHIBRIEDA A—
MDL-101 TEBHREEEE. 202 EOKREINA TS A > MBLINTSD

EYVURDHARE/INATS 1>

RAEAT—>
X FIDAS E3BEREG DV FTUASTBIUBDA X —

110

Copyright and proprietary o Mo MO DA L I S




FY R
JA TS DIER SRS THRERIGE

il

IAT 54 > DSEDER

112,200 ED L aps—Hy NEEORIE

WERESELEIRDILA @—  7-—4v  RUSZES

P 100RERS

-105

MDL-103

MDL-201
MDL-202

INA TS > DY
1 Copyright and proprietary fo Modc MO DA LI S

AT SA > DK

»
>



ModalisDERMED B &L KR DIZsHDIER

[ EDIeHDITEF

BRERAMOES N\
N1 —F 1T -0
> )= N —REE
> BISEMAEDHETT
(BRBR. BUBRER. 25)
U—F ik
(BA. )= ~F—. A#D)
AT

M&A /

« FFDHERET
Y-y bFESE
SATHYADILIHRDZAT b

FERITHREHDE L
MFBDILK - BEL

1/~

J

BB

( )
FROES . BT
I AT SA 2 DI . AR D3AT
- - SIBADIEEE - 384L
Platform Value O

@
S

REEATORFE
R T EAR IR
Low hanging fruitsdimA

112 Copyright and proprietary to MO DALIS




EHUABRRTNSRE

F2HA R

(20264F)

« GNDM i (C & DD
- SABREREEDHERTT T « MDL-1010DPoC—&&{{F =& Lt
 BBOIN— b F—>vTD SREREE \
SE « MDL-201DERFRERBIEA . ;NDM{ BifioISo7 >R
L1t

BT ATO—AAE - FFHME

B FiaEO—ib

113 Copyright and proprietary tc MO DALIS



6. UADIRHk



st 9 @ URAIBRUONMILR (1)

115

: T
AIEE EBRURY BEED Urepmod R
ket |
FRER C5oC L SWACH T o m
TR EMSH B CRERON SRR EE =5
STACERDREENELSUR | R R S50 b, 705> R
EERBINOE 505/ Y3~ Ty &
N _ T T ERBIC, BFORTOBEET
(1);EHETIABRDMFBIFE(C 72 Chi S <Rl s \
BTBURY AT BIRIHRT B R AL S BRI Tl
r=—hra 5| B
PEVBERDEEOTIN L T | T | 5. memarosz TS mm
7 CORE U CHIFRRISEEN, B BT R T VR
FBICOVWTEHIEHIEIEFEDR— T A UAD,
R LRI S
e T L U S N E DB (T 51 >0
) ERERRCHTSUR | PAEHRCEIOSTPROT | R R DA UACERS S ETURI0R
5 R LT 8 - B kDA UADANBRESD
Rl U R
e LA A A S A TS5A > DB BEBRUA— kT
JIDL IROIRNELS | @ | x| uAlbEEBCET. RESRERORISI
el A&
SREETE T S WE AR \ S,
e i WL T OS2 NG, RO
CEUBEBRENOOIVIIN | g | x| commaitLTms- A5 Cmi

YA LA UITENSELCDY
RO

HECRVNLSRROY bR

Copyright and proprietary to Modalis

MODALIS



st 9 @ YRV BRUOMILR (2)

DHENERICHEZS5R D VURD

: SATE(L
AIEE FBRUZY %%%f LT2iEaD R3S
| mEE
D BB (T DU\ T (AR C 5 E
(4) MBI T B US| Lo AhBEBNREtTSIsNG (& x| BUARH S ERBECS o> 20
WU AZRET T B

== s I\ATUy REFILICED, TS+
f?gg;gg@ﬁ@gzgﬁﬁé " & | >OERIEBERUK— T U
A e EHBC T, BRENRIERORRIEA

=} :t 5

(5) 48 - BABUARES (CRE T3 EEE)

Uz
e s i | B EROFZSE AR B L DO,
%&giﬁy@hﬁ?5ig$gﬁ i * | UXOOERICERDED. £, @R
542 O TDESRER =
N . = BT HHF. BIEME
T B oI anel & | x| DERBSHACHEIAEREHE
(6) RHHMCEAITDVRIIC| o= \UZs - - %ﬁl’&ﬁwtﬁ%@b@ai%%#_@@ﬂé
2UL\TC

<==mh LS S ML S Z:éllrd:méﬂ ¢ }E\LEEF(:(J}E&E(:;?%\ T%“(C
SENGAF PRSI T | AEATA SIS LU — RS LT

S DB Z Ry

EESNTUVBRMI DV RIRUMISRIFIEERFRICADEIDOT, FHEABMAIFHREEZISRILESV,

116

Copyright and proprietary to Modalis

MODALIS



