Drug Delivery Across the Blood-Brain Barrier and Resultant
Reduction of Heparan Sulfate in the Cerebrospinal Fluid in the
Patients with Hunter Syndrome (MPS-II): an Integrated Analysis of
25-week Japanese and Brazilian Data on Pabinafusp alfa (JR-141)

Torayuki Okuyama?, Yoshikatsu Eto?, Norio Sakai®, Kimitoshi Nakamura®, Roberto Giugliani®>, Ana Maria Martins®, Sairei So’,

Tatsuyoshi Yamamoto’, Mariko Yamaoka’, Toshiaki Ikeda’, Kazunori Tanizawa’, Hiroyuki Sonoda’, Mathias Schmidt’ and Yuji Sato’

(*National Center for Child Health and Development, ?Institute of Neurological Disorders, 3Osaka University Graduate School of Medicine, *“Kumamoto University Graduate School of Medical Sciences,
°Dep Genetics, UFRGS and Hospital de Clinicas de Porto Alegre, Instituto de Genética e Erros Inatos do Metabolismo - IGEIM, “JCR Pharmaceuticals Co., Ltd)

Introduction Trial Design and Objectives

AI m Of the Study . I I d . d I d _ _ Study Design Apllj:se ItI/IIIopen-IabeI, single-group,
. . . The pathway towards neurodegeneration Molecular design and postulate JR-141-301 (Phase lI/lll) and JR-141-302 (Extension) Study in Japan multicenter
« MPS Il is an X-linked lysosomal storage disease, caused by P y u 9 Study To evaluate the efficacy and the long-term
ons in the | ¢ ! i BBB passage of JR-141 JR-141-301 study JR-141-302 study objectives safety of JR-141 in MPS Il patients
mutat|0n§ In the |duron§1te-2-su atase (_IDS) gene, resulting In ® NCT 03568175 NCT 04348136 Brimary | -
pathological accumulation of glycosaminoglycans (GAGS) o1 | ) | . | Endpoint Change in HS Concentration in CSF
including heparan sulfate (HS) in lysosomes of tissues and Enayme - A ecentor Antibody Naive Pts Aug. 2018 Week 53 Mar. 2030 « Serum, and Urinary Hs |
organs including the brain. — or = _ | MR | °° coneen e on 1 S, Serum, and Grinary
« Current enzyme replacement therapy (ERT) does not GAG : - B Pts switched Trfza;[]mn?;[kz‘i??d (2E[))( tr?wr;;g;w) Number of R B e o
address the neurologic disease burden as it cannot cross the storage [ slomarkers i from idursulfase : ' Datinr e 20 (severe), 8 (attenuated)
bIOOd'brain barrier (BBB) JR-141 . A phase Il open-label, randomized, parallel
l [ «Dysfunctions of cellul I Luminal sid - i ' ; Study Design P oo, 2 sitor ' P
« JR-141 is an anti-human transferrin receptor antibody fused reramtial setation “Biood) JR-141-BR21 (Phase Il) and JR-141-BR22 (Extension) Study in Brazil group, 2 sites
. ellular o Stud o evaluate safety and efficacy of 3 doses of the
IDS expected to cross the BBB and thereby addressing a hanges | | [Quatvestress ﬂ%‘_ | JR-141-BR21 study JR-141-BR22 study I o e reatment of the PR
serious unmet medical needs in the treatment of the disease. e I % JE o uncton \J _NCT 03359213 NCT 03708965 | Primary safety
- We measured HS concentrations in the cerebrospinal fluid of ‘ b _ | | . @ Naive Pts Feb. 2018  Week 26 Dec. 2026 :f::;:v R
patients treated with JR-141 for extended times in two phase T [ cranemeananis | |+ o oo b eanAora O or =) 4.0ma/kg/w | ot T
”/”I _Stl'!dles.to UnderStan.d the Importance Of th|S blomarker In T mar;;stations . :\;:;(i)rr;sd(aNl:etuor;::;:al dystrophy) Pts switched ZUmQJ’kglw 2E0Xten‘!3|10? Enzpoint Y e Adaptive Behavior Testing ...and others
predicting disease severity, response to JR-141 and Abluminal side " from idursulfase 1. 0ma/ka/w (2.0 mg/kg/w) Number of
improvement of cognitive signs and symptoms. (Brain) Patients 14 [severe), 3 (attenuated)
Results
1. Disease Severity 2. Effect of JR-141 Treatment on CSF HS Levels
> ?&Sijslel(s)i"(gr']t}’“f;”fng%;Hli 1L§\(;i|§tat dB:Sse"”e n » CSF HS Concentrations in JR-141-301/302 and JR-141-BR21/22 Studies * > ggalnfleg(;;‘ gts';.';f Levels through JR-141-101 and
-141- -141- udi -141- udi
o . __JR-141 Idursulfase JR-141
—~ 14000 . Severe — 14000 14000 — ﬁ <_>
5 5 Severe subjects Attenuated Subjects E
g 12000 ¢ Attenuated g 12000 12000 'l E” 7000 — Attenuated
c c -
g | . Unclassified g o S e — Severe
b b= o
§ 8000 o ¢ ¢ § 8000 8000 ‘EC; 5000
S * Py severe S c
O 6000 o 6000 6000 9 4000
L ¢’ ‘ O 1 L N . 2 3000
* 4000 -------- -.-’ ------------------- .-‘ ----- SRELLCLLL T e R P EE LT PP EETEPTE \ ALLLCTCCELITITTIITIIIED 3')4000 L, EEEEEEEEEEEEEEEEEEEEEEEEEEENTS 4000 EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEER L
O & - n
00 ‘ o 2000
) 0
2000 2000 — _:i 2000
attenuated ———
0 0 0 d
0 5 15 20 25 30 35 Baseline Week 13 Week 25 Week 53 Week 105 Baseline Week 13 Week 25 Week 53 Week 105 0 RO — T — — ——_—_
Conclusions Chronological age (years) Conclusions PrrT— vy
. CSF HS levels strongly correlate with disease severity « CSF HS concentrations decreased in all subjects in the 2.0 and 4.0 mg/kg groups Conclusions
. Patients with severe CNS display CSF HS levels >4.000 ng/ml « CSF HS concentrations decreased in most subjects to < 4,000 ng / mL, a level typical for attenuated subjects - CSF HS decreased during the JR-141 treatment periods and increased
’ * Patients received JR-141 at a dose of 2 or 4 mg/kg/week for one year or longer when patients returned to idursulfase
3. Efficacy of JR-141 on CNS Symptoms 4. Efficacy on Somatic Symptoms 5. Effect of Anti-Drug Antibodies
2Changes in Age-equivalent Scores of Severe Subjects in JR-141-301 2 Reduction of Liver Volume from Baseline to 52 weeks in > Effect of Anti-JR-141 Antibody Development on CSF HS Concentration Upon
and JR-141-BR21 Studies Subjects in JR-141-301 and JR-141-BR21 Studies Treatment with JR-141
Method of assessment No correction based on weight or body surface area
Patients received JR-141 at a dose of 2 or 4 mg/kg/week for one year or longer 1 H
« Kyoto Scale of Psychological Development (JR-141-301) e . Severe SUbJECtS . AttenuatEd SUbJECtS
« Bayley scales of infant and toddler development, third edition (JR-141-BR21) “E’ 20 - - —_
.+ AE (Age Equivalence): Change from baseline to 52 weeks g -~ é o —8— Positive o —8— Ppositive
 AE Scoring: Improved: AE >3M; Stabilized: AE change =3M; Worsened: AE <-3M = —r T = T 12w 12000
2 o = - - 8 . —&— Negative —&— Negative
Group CSF-HS concentration AE scores Number of subjects aE; b L f ©
L | [ - 8000 8000
Group A <4,000 ng/mL improved or 18/23 (78%) %D | §
stabilized S L o — 8 6000 6000
- E -30 L - 2)
Group B >4,000 ng/mL, but improved or 2/23 (9%) ! : : . , r o -
. oy o Switched subjects Naive subjects 7
reduction stabilized a o O a0 = 2000
S o —3
Group C <4,000 ng/mL worsened 3/23 (13%) Mean value of change in liver volume (%) . O e —3 .
R | Switch +0.8 Baseline  Week 13 Week 25 Week 53 Week 105 Baseline Week 13 Week 25 Week 53 Week 105
esults
. . : Nar -18.2
« AE improved in most subjects (Group A) Results ane 8 Results | | | | |
« Improvement or stabilization of AE tended to correlate with a decrease of CSF HS « Anti-JR-141 antibody formation was observed in some subjects. Titers were generally low

« A significant reduction of liver volume was observed in ERT-naive patients
while liver volume remain stable in patients switched from idulsulfase to JR-141

Acknowledgments

> Safety and Efficacy - The MPS Il patients and their families
. - . . « Instituti
- Various clinical studies demonstrate that JR-141 is safe and well tolerated for the long-term treatment of MPS I1. NSHIILONS

concentration below 4,000 ng/mL - ADA formation did not have a significant impact on the reduction of CSF HS levels

: : : : : C g : : <JAPAN>
. CSF HS levels decreased in all patients treated with 2.0 or 4.0 mg/kg Formation of ADAs did not Slgnlflcantly Impact reduction of CSF HS. Koichi Nakanishi (University of the Ryukyus Hospital) Motomichi Kosuga (National Center for Child Health and Development)
 Reduction in CSF HS correlated well with improvement or stabilization of AE, which was achieved in 87% of all subjects. Isao Asakura (Fujieda Municipal General Hospital) Norio Sakai (Osaka University Hospital)
_ _ Tohru Yorifuji (Osaka City General Hospital) Yoriko Watanabe (Kurume University Hospital)
P HS concentration as Biomarker Miori Yuasa (University of Fukui Hospital) Hiroshi Mochizuki (Saitama Children’ s Medical Center)
.+ CSF HS levels appear to be a good predictor disease severity. Reduction of CSF HS to a level below 4,000 ng/ml by therapeutic interference Takanori Yamagata (Jichi Medical University Hospital) Aya Narita (Tottori University Hospital)
ith JR-141 appears to be a aood predictor of efficacy on the CNS disease burden Koji Muroya (Kanagawa Children’ s Medical Center) Hideo Sasai (Gifu University Hospital)
Wi PP g P y ' Toju Tanaka (National Hospital Organization Hokkaido Medical Center) Takashi Hamazaki (Osaka City University Hospital)
) Outlook Hiroshi Mitsubuchi (Kumamoto University Hospital) Mahoko Furujo (National Hospital Organization Okayama Medical Center)
Ryutaro Kira (Fukuoka Children’ s Hospital) Tomoko Matsubayashi (Shizuoka Children's Hospital)
 Aglobal phase Il study with JR-141 is under preparation in the U.S., Brazil and Europe. Kanako Yoshizaki (Kurashiki Central Hospital)
« JR-141 has been submitted for marketing authorization approval in Japan and Brazil, respectively. <BRAZIL>
Roberto Giugliani (Hospital de Clinicas de Porto Alegre) Ana Maria Martins (Instituto de Genética e Erros Inatos do Metabolismo — IGEIM)

» These studies were sponsored by JCR Pharmaceuticals Co., Ltd.




