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Program Agenda

<Keynote Lecture> New Trends in Precision Medicine
--- MODERATOR: Prof. Shuan-Pei Lin

New Trends in Precision Medicine of Cancer Genomics
--- SPEAKER: Prof. Jan-Gowth Chang

New Trends in Precision Medicine of Pharmacogenomics
--- SPEAKER: Dr. Wen-Hui Ku

<Plenary Lecture> New Mechanisms in Diagnosis and Treatment of Rare
Disease

--- MODERATOR: Prof. Shuan-Pei Lin

Inherited Cholestatic Liver Disease and Novel Therapies
--- SPEAKER: Prof. Huey-Ling Chen

Metabolic Bone Diseases: Diagnosis and Management
--- SPEAKER: Prof. Keiichi Ozono (JP/Online)

Familial Amyloidosis

--- SPEAKER: Prof. Kon-Ping Lin

mRNA: A New Hope for Rare Diseases

--- SPEAKER: Dr. Paolo Martini

<Special Program> Case Discussion

--- MODERATOR: Director Pao-Chin Chiu

--- MODERATOR: Director Li-Ping Tsai

--- MODERATOR: Prof. Ni-Chung Lee

Appreciation & Acknowledgment



AGENDA

October 212023 (Saturday)

Q@ Shangri-La Far Eastern Tainan
(89 Section West, University Road, Tainan 70146 Taiwan )

TIME TOPIC SPEAKER MODERATOR

13:00-13:50  Registration / Poster/ Exhibition
13:50-14:00  Opening Remark President Fuu-Jen Tsai

14:00-15:220  <Keynote Lecture> New Trends in Precision Medicine

14:00-14:30  New Trends in Precision Medicine of Prof
rof.

Cancer Genomics Jan-Gowth Chang
14:30-14:40 Q&A ot
rof.
14:40-15:10 New Trends in Precision Medicine of Shuan-Pei Lin
Pharmacogenomics Dr.
Wen-Hui Ku

15:10-15:20 Q&A
15:20-15:40 Coffee Break

15:40-18:20  <Plenary Lecture> New Mechanisms in Diagnosis and Treatment of Rare Disease

15:40-16:10 Inherited Cholestatic Liver Disease and

. Prof.

Novel Therapies Huey-Ling Chen
16:10-16:20 Q&A
16:20-16:50  Metabolic Bone Diseases: Diagnosis and Prof.

Management Keiichi onno

(JP/Online) Prof.

16:50-17:00 Q&A Wuh-Liang Hwu
17:00-17:30  Familial Amyloidosis Prof.
7:30-17:40 QA Kon-Ping Lin
17:40-18:10 mRNA: A New Hope for Rare Diseases Dr.
18:10-18:15 Q&A Paolo Martini, CSO
18:15-18:20  Closing Remark President Fuu-Jen Tsai

18:20-19:00 Dinner Time

19:00-20:30  <Special Program> Case Discussion

19:00-20:30 Case Discussion Director Pao-Chin Chiu
Director Li-Ping Tsai
Prof. Ni-Chung Lee



13:50-14:00 Opening Remark

Z£ili{ . Fuu-Jen Tsai

Taiwan Human Genetic Society

PRESENT PROFESSIONAL ASSIGNMENT
PEREXSZRRRERFEHIR

EDUCATION

Ph.D., Institute of Chinese Medicine, China Medical University, Taiwan.
M.D., China Medical University, Taichung, Taiwan.

BRIEF CHRONOLOGY OF EMPLOYMENT

2020/07 - Present  President, Taiwan Human Genetics Society

2015/08 - Present  Distinguished Professor of Pediatrics, China Medical University

2013/08 - Present  Vice President, China Medical University

2009/08 - Present Chief, Department of Medical Research, China Medical University Hospital
2009/08 - 2015/08 Dean, Office of Research and Development, China Medical University
2006/08 - Present  Chief, Genetic Center, China Medical University Hospital

2003/10 - 2009/10 Dean, College of Chinese Medicine, China Medical University

2002/03 - 2005/03 President, Taiwan Human Genetics Society

2001/10 - Present  Professor of Pediatrics, China Medical University

2001/03 - 2003/10  Chief, Department of Pediatrics, China Medical University Hospital

1998 - Present Chief, Department of Medical Genetics, China Medical University Hospital

SELECTED PUBLICATIONS

1. Chiou S, Cheng CF, Liang WM, Chou CH, Wang CH, Lin WD, Chiu ML, Cheng WC, Lin CW, Lin
TH, Liao CC, Huang SM, Tsai CH, Lin Y], Tsai FJ*. Your height affects your health: genetic
determinants and health-related outcomes in Taiwan. BMC Med. 2022 Jul 13;20(1):250.

2. Chang CY, Chiang A), Lai MT, Yan M), Tseng CC, Lo LC, Wan L, Li CJ, Tsui KH, Chen CM, Hwang T,
Tsai FJ*, Sheu J). A More Diverse Cervical Microbiome Associates with Better Clinical
Outcomes in Patients with Endometriosis: A Pilot Study. Biomedicines. 2022 Jan 14;10(1):174.

3. Cheng CF, Liao KY, Lee K], Tsai FJ*. A Study to Evaluate Accuracy and Validity of the EFAI
Computer-Aided Bone Age Diagnosis System Compared With Qualified Physicians. Front
Pediatr. 2022 Apr 8;10:829372.




14:00-15:20 <Keynote Lecture> New Trends in Precision Medicine

", [} [}
)
Y&l Shuan-Pei Lin
Founding Director,
Rare Disease Center, Director of Division of Biochemical Genetics,

Department of Medical Research, MacKay Memorial Hospital,
Taipei, Taiwan.

PRESENT PROFESSIONAL ASSIGNMENT

Professor, Department of Medicine, MacKay Medical College,
Department of Infant and Early Childhood Care, National Taipei University of Nursing and
Health Sciences, Taipei, Taiwan.

EDUCATION

Researcher, Yale University, School of Medicine, Division of Human Genetics.
M.D., Kaohsiung Medical University, Kaohsiung, Taiwan.

BRIEF CHRONOLOGY OF EMPLOYMENT

2014/01- Present  Professor, Department of Medicine, Mackay Medical College and
Department of Infant and Child Care, National Taipei University of Nursing and
Health Sciences

2013/01- Present  Co-founder and Board Director, Asia Pacifc MPS Network (APMN)

2010/03 - Present  Board Member, Asian Congress of Inherited Metabolic Diseases (ACIMD)

2008/10 - Present  Honorary President, Taiwan MPS Society, Taipei, Taiwan

2005/11 - Present  Committee Member, Committee of Academic Affairs, Taipei Medical Association,
Taipei, Taiwan

2000/07 - Present Committee Member, Committee of Early Intervention Program,
MacKay Memorial Hospital, Taipei, Taiwan

1999/06 - Present  Board Director, Taiwan Human Genetics Society

1998/02 - Present  Board Director, Down Syndrome Foundation of R.O.C., Taipei, Taiwan

SELECTED PUBLICATIONS

1. Okur |, Ezgu F, Giugliani R, Muschol N, Koehn A; Amartino H, Harmatz P, de Castro Lopez M}, Couce ML, Lin SP,
Batzios S, Cleary M, Solano M, Peters H, Lee ), Nestrasil I, Shaywitz AJ, Maricich SM, Kuca B, Kovalchin }, Zanelli E.
Longitudinal natural history of pediatric subjects affected with mucopolysaccharidosis I1IB. ] Pediatr 2022
Oct;249:50-58.e2.doi: 10.1016/j.jpeds.2022.06.005

2.  Muschol N, Koehn A, von Cossel K, Okur I, Ezgu F, Harmatz P, de Castro Lopez M), Couce ML, Lin SP,

Batzios S, Cleary M, Solano M, Nestrasil I, Kaufman B, Shaywitz A), Maricich SM, Kuca B, Kovalchin },
Zanelli E. A phase I/1l study on intracerebroventricular tralesinidase alfa in patients with Sanfilippo
syndrome type B. ] Clin Invest. 2023 Jan 17;133(2):165076.

3.  Lin HY, Chang SY, Teng HH, Wu H}, Li HY, Cheng CC, Chuang CK, Lin HY, Lin SP, Cheng WC. Discovery
of small-molecule protein stabilizers toward exogenous alpha-l-iduronidase to reduce the
accumulated heparan sulfate in mucopolysaccharidosis type I cells. Eur ] Med Chem. 2023 Feb 5;247
Dr. Shuan-Pei Lin has published more than 330 papers since 1984.




14:00-14:30 New Trends in Precision Medicine of Cancer Genomics

SPEAKER

sR 3 Jan-Gowth Chang

Chair Professor,

Department of Bioinformatics and Medical Engineering,
Asia University, Taichung, Taiwan.

EDUCATION

M.D., Kaohsiung Medical University, Kaohsiung, Taiwan.

BRIEF CHRONOLOGY OF EMPLOYMENT

FE, FEBFEAXZHRER - FEBRED

xR R, PEREASMRER

Bl R, SHBEXBIRPMLSER

F1E, SHBBABHRPMLTER - RERED ERPREE 2

SELECTED PUBLICATIONS

1

Shie MY, Fang HY, Kan KW, Ho CC, Tu CY, Lee PC, Hsueh PR, Chen CH, Lee AK, Tien N, Chen )X,
Shen YC, Chang JG, Shen YF, Lin T), Wang B, Hung MC, Cho DY, Chen YW. Highly Mimetic Ex
Vivo Lung-Cancer Spheroid-Based Physiological Model for Clinical Precision Therapeutics.
Adv Sci (Weinh). 2023 Apr 21:e2206603.

Jhuang KF, Hsu ML, Chen YC, Chang JG, Zouali M. DNA methylation trajectories during innate
and adaptive immune responses of human B lymphocytes. Inmunology. 2023 Feb 10.

Lin MR, Chou PH, Huang KJ, Ting J, Liu CY, Chou WH, Lin GH, Chang )G, lkegawa S, Wang ST,
Chang WC. Whole-Exome Sequencing Identifies Genetic Variants for Severe Adolescent
Idiopathic Scoliosis in a Taiwanese Population. ) Pers Med. 2022 Dec 23;13(1):32.

Chang JG, Tu S), Huang CM, Chen YC, Chiang HS, Lee YT, Yen JC, Lin CL, Chung CC, Liu TC,
Chang YS. Single-cell RNA sequencing of immune cells in patients with acute gout. Sci Rep.
2022 Dec 22;12(1):22130.

Chang YS, Tu S, Chen HD, Hsu MH, Chen YC, Chao DS, Chung CC, Chou YP, Chang CM, Lee YT,
Yen JC, Jeng LB, Chang JG. Integrated genomic analyses of hepatocellular carcinoma. Hepatol
Int. 2023 Feb;17(1):97-11.

Chang YS, Chao DS, Chung CC, Chou YP, Chang CM, Lin CL, Chu HW, Chen HD, Liu TY, Juan YH,
Chang S), Chang JG. Cancer carrier screening in the general population using whole-genome
sequencing. Cancer Med. 2023 Jan;12(2):1972-1983.



New Trends in Precision Medicine of Cancer Genomics

- Abstract -

Author / 5R¥ZE] Jan-Gowth Chang

EFEfERYER T RBEPRFER /5 > FAThe Cancer Genome Atlas (TCGA)B:The Pan-Cancer
Analysis of Whole Genomes (PCAWG)RIEAFERR ERM2MEIEM T EENEERE R
B R R RIS EC R ERK A RIS M BB L The Circulating Cell-free Genome Atlas study
(CCGA)RYER IS - sREEM AT AT I K TP B REEEE R R R EERRHE(E > Bl U E R RIS
A HIERERYE L Rk AR AV A5 A - RIS > th R A A SR TH EMIRERIERE(Human  Microbiome
Project) :REM1 T B EHRBREANEMNEMENRZ HHREERAREHRGEMRN
Bif% B LR AR —ARFE=ABEREFEI RRFATU T RBREABRRERE(E
EARRBGEIETEEE - AR ERRRENEHES BEREFNER T RETHEE2002TAR
'EME AR thES EHRE RE S E A HIERE AR 2 HIERPRIE AR



14:40-15:10 New Trends in Precision Medicine of Pharmacogenomics

SPEARER

A S Wen-Hui Ku

Chief Executive Officer and Chief,
Department of Molecular Pathology,
Taipei Institute of Pathology, Taipei, Taiwan.

PRESENT PROFESSIONAL ASSIGNMENT

Pathologist, Department of Molecular Pathology, Taipei Institute of Pathology, Taipei.

EDUCATION

M.D., Department of Medicine, National Taiwan University, Taipei, Taiwan.

BRIEF CHRONOLOGY OF EMPLOYMENT

2018 - Present Chief Executive Officer and Chief,

Department of Molecular Pathology, Taipei Institute of Pathology, Taipei
2015 - 2017 Chief, Department of Molecular Pathology and

Chief, Department of Clinical Pathology, Taipei Institute of Pathology, Taipei
2014 - 2015 Attending Pathologist, Laboratory of Molecular Medicine,

Department of Research and Education, Taipei Institute of Pathology, Taipei
2010 - Present Committee member, Molecular Pathology, Taiwan Society of Pathology, Taipei
2007 - 2014 Attending Pathologist, Department of Pathology and Laboratory Medicine,

Sun Yat-Sen Cancer Center, Taipei
2002 -2007  Resident, Anatomical Pathology and Laboratory Medicine,

Sun Yat-Sen Cancer Center, Taipei
2001 - 2002 Resident, Internal Medicine, National Taiwan University Hospital, Taipei

SELECTED PUBLICATIONS

1. The Ring Study: an international comparison of PD-L1 diagnostic assays and their
interpretation in non-small cell lung cancer, head and neck squamous cell cancer and
urothelial cancer, Yu SL, Hsiao Y}, Cooper WA, Choi YL, Avilés-Salas A, Chou TY, Coudry R,
Raskin GA, Fox SB, Huang CC, Jeon YK, Ko YH, Ku WH, Kwon GY, Leslie C, Lin MC, Lou P), Neto
CS, Ramirez SM, Savelov N, Shim HS, Torres CL, Werneck I, Zavalishina L, Chen YM, Pathology
(2023) 55(1): 19-30.

2. Treatment outcomes and FGFR alterations in unresectable locally advanced or metastatic
urothelial cancer in Taiwan, J. Li, Y. Feng, C. Chen, W. Ku, H. Huang, W.). Huang, ESMO 2022.
Annals of Oncology (2022) 33 (suppl_7): S785-5807.



New Trends in Precision Medicine of Pharmacogenomics

- Abstract -

Author / EEX & Wen-Hui Ku

Though the human genomics data is increasing available, implementing
these into clinical practice has been still slow. However, implementation of
pharmacogenomics into clinical practice has already shown to improve success
rates on the drug discovery and development process. Pharmacogenomics is
just one of components in precision medicine. Multimodal algorithms that
incorporating both clinical and genetic factors, as well as other -omic
biomarkers, are essential. Artificial Intelligence and other robust instruments
such as mass spectrophotometry, may help us to overcome the challenges of

implementation of pharmacogenomics into clinical practice in the future.



NOTEPAD




15:40-18:05 <Plenary Lecture> New Mechanisms in Diagnosis and Treatment of Rare Disease

WH55¢ Wuh-Liang Hwu

Senior Attending Physician,
Division of Genetics and Metabolism,
Department of Pediatrics

PRESENT PROFESSIONAL ASSIGNMENT

Professor, Department of Pediatrics at National Taiwan University Hospital

EDUCATION

Ph.D., National Taiwan University
Fellowship, Johns Hopkins University

BRIEF CHRONOLOGY OF EMPLOYMENT

2006 - 2012 Department Head, Department of Medical Genetics,

National Taiwan University Hospital

1999 - 2002 Inaugural President, Taiwan Human Genetics Society
1999 - Present Board Member, Taiwan Foundation for Rare Disorders

SELECTED PUBLICATIONS

1

Tai CH, Lee NC, Chien YH, Byrne B), Muramatsu SI, Tseng SH, Hwu WL. Long-Term Efficacy and
Safety of Eladocagene Exuparvovec in Patients with AADC Deficiency. Mol Ther. 2022 Feb
2;30(2):509-518.

Hwu PW, Kiening K, Anselm I, Compton DR, Nakajima T, Opladen T, Pearl PL, Roubertie A,
Roujeau T, Muramatsu SI. Gene therapy in the putamen for curing AADC deficiency and
Parkinson's disease. EMBO Mol Med. 2021 Sep 7;13(9):e14712.

Chien YH, Lee NC, Tseng SH, Tai CH, Muramatsu S, Byrne B), Hwu WL. Efficacy and safety of
AAV2 gene therapy in children with aromatic L-amino acid decarboxylase deficiency: an
open-label, phase 1/2 trial. Lancet Child Adolesc Health 2017 Dec; 1: 265-73

Hwu WL, Muramatsu S, Tseng SH, Tzen KY, Lee NC, Chien YH, Snyder RO, Byrne BJ, Tai CH, Wu
RM. Gene therapy for aromatic L-amino acid decarboxylase deficiency. Sci Transl Med. 2012
May 16;4(134):134ra61.



15:40-16:10 Inherited Cholestatic Liver Disease and Novel Therapies

SPEAKER

i 22 Huey-Ling Chen

Professor and Director,

Department of Medical Education & Bioethics /
Graduate Institute of Medical Education & Bioethics,
National Taiwan University College of Medicine, Taiwan.

PRESENT PROFESSIONAL ASSIGNMENT

FE/FhR, EEXRRRBH A ELBHEEHBERRFR
iz, EXBERNER
BEHE, EXER
aReEm, EXBMREERR/SEHIER
FiaBREm, EAREMBRATK P
fER, EARBRBEASUHEME

EDUCATION

Ph.D., Graduate Institute of Clinical Medicine, National Taiwan University College of Medicine
M.D., School of Medicine, National Taiwan University College of Medicine

BRIEF CHRONOLOGY OF EMPLOYMENT

#i7, aXBERBEZ—REEH

BEESR, & AR/ SEEBERTER 6T /N 52 THIER
BER, E8) M ER2Y

HER, 882N tREE

HREZEEER, TXNHERE

SHHRE, MEXRFRBEERD

SELECTED PUBLICATIONS

1. Chen CB, Hsu JS, Chen PL, Wu JF, Li HY, Liou BY, Chang MH, Ni YH, Hwu WL, Chien YH, Chou
YY, Yang Y], Lee NC, Chen HL*. Combining Panel-Based Next-Generation Sequencing and
Exome Sequencing for Genetic Liver Diseases. J Pediatr. 2023, Epub

2. Chen HL, Li HY, Wu JF, Wu SH, Chen HL, Yang YH, Hsu YH, Liou BY, Chang MH, Ni YH.
Panel-Based Next-Generation Sequencing for the Diagnosis of Cholestatic Genetic Liver
Diseases: Clinical Utility and Challenges. ) Pediatr. 2019 Feb;205:153-9.



Inherited Cholestatic Liver Disease and Novel Therapies

- Abstract -

Author / PRZIZ Huey-Ling Chen

Tremendous progress has been made in the field of genetic liver diseases in the recent
decade. Monogenetic diseases causing liver diseases have been identified increasingly. This
talk will highlight the progress in diagnosis and management of inherited cholestatic liver
diseases, including the inborn errors of bile acid metabolism (IEBAM), Alagille syndrome,
progressive familial intrahepatic cholestasis (PFIC), etc. These disorders result in common
consequences of decreased bile flow, decreased intestinal absorption of fats and fat-soluble
vitamins, and chronic liver injuries leading to cirrhosis or live failure. Alagille syndrome,
caused by Jag 1 mutation, causes cholestasis, and also intractable skin itching, multiple organ
involvement, and growth impairment. In IEBAM, one of multiple steps in BA synthesis is
impaired, resulting in failure to produce normal BA and accumulation of abnormal BA and
intermediate metabolites, which is treatable by supplementation of primary bile acids. PFIC is
a group of ever-increasing numbers of genetic diseases that may progress to cirrhosis at
various age. Genetic analysis has helped unravel the disease mechanisms, and helps to better
understand the spectra of phenotypes associated with mutations in each gene. Current
mainstay of treatment includes disease specific treatment, partial biliary diversion surgery,
and liver transplantation. The recently developed new drug: the ileal bile acid transporter
(IBAT), also known as the apical sodium-dependent bile acid transporter (ASBT) inhibitors,
have been approved to be used in treating Alagille syndrome and PFIC. Different responses to
medical and surgical management, based on genetic etiology and molecular mechanisms, are

being actively investigated. Progress toward precision medicine in liver disease is anticipated.



16:20 - 16:50 Metabolic Bone Diseases: Diagnosis and Management

SPEARER

Keiichi Ozono

Professor Emeritus,
Osaka University, Japan.

EDUCATION

M.D., Osaka University Medical School
Ph.D., Osaka University Medical School

BRIEF CHRONOLOGY OF EMPLOYMENT

Present Center for Promoting Treatment of Intractable Diseases,
ISEIKAI International General Hospital
2002 - 2023 Professor, Head Department of Pediatrics, Osaka University,
Graduate School of Medicine
1999 - 2002 Visiting Professor, Osaka University Graduate School of Medicine
1994 - 2002 Department Head, Department of Environmental Medicine,
Osaka Medical Center and Research Institute for Maternal and Child Health
1992 - 1994 Staff, Department of Clinical Investigation, Osaka Medical Center and
Research Institute for Maternal and Child Health
1991-1992 Visiting staff, Department of pediatrics, Osaka University Medical School
1989 - 1991 Research Associate, Department of Pediatrics and Cell Biology
(Dr. ). Wesley Pike's laboratory), Baylor College of Medicine, Houston Tx
1986 - 1989 Senior Resident, Department of pediatrics, Osaka University Hospital
1983 - 1985 Staff, Department of pediatrics, Osaka Tondabayashi Hospital
1982 - 1983 Resident, Department of pediatrics, Osaka University Hospital

SELECTED PUBLICATIONS

1. Ishihara Y, Ohata Y, Takeyari S, Kitaoka T, Fujiwara M, Nakano Y, Yamamoto K, Yamada C,
Yamamoto K, Michigami T, Mabe H, Yamaguchi T, Matsui K, Tamada I, Namba N, Yamamoto A,
Etoh ), Kawaguchi A, Kosugi R, Ozono K, Kubota T. Genotype-phenotype analysis, and
assessment of the importance of the zinc-binding site in PHEX in Japanese patients with
X-linked hypophosphatemic rickets using 3D structure modeling. Bone. 2021 Jul 30;153:116135.

2. Kubota T, Fukumoto S, Cheong Hl, Michigami T, Namba N, Ito N, Tokunaga S, Gibbs Y, Ozono
K. Long-term outcomes for Asian patients with X-linked hypophosphataemia: rationale and
design of the SUNFLOWER longitudinal, observational cohort study. BM) Open. 2020 Jun
29;10(6):e036367.




Metabolic Bone Diseases: Diagnosis and Management

- Abstract -

Author / Keiichi Ozono

X-linked hypophosphatemic rickets (XLH, OMIM 307800) is an inheritable disorder
characterized by growth retardation, rachitic and osteomalatic bone disease, and dental abscesses. It
is the most common form of heritable rickets, occurring in 3.9/100,000 live birth and a prevalence
ranging from 1.7-4.8/100,000 persons. In XLH patients, laboratory findings show hypophosphatemia,
phosphaturia, and low or inappropriately normal levels of serum 1,25(OH)2D. The overproduction of
fibroblast growth factor 23 (FGF23) is the pathogenesis of the hypophosphatemia in XLH. FGF23, a
member of the FGF family, decreases the expression of type 2a and 2¢c sodium-phosphate transporters
(NPT2a and NPT2c) in renal tubules which results in the reduction of phosphate (Pi) reabsorption. It
also decreases the activation of vitamin D through the up- and down-regulation of 1-alpha
hydroxylase and 24-hydroxylase, respectively. Collectively, disorders associated with the increased
levels of FGF23 including XLH, autosomal dominant, autosomal recessive and tumor induced type are
called FGF23-related hypophosphatemic rickets and osteomalacia. In Japan, the intact form of FGF is
measured in the ordinary clinical practice.

In the 1990s, the genetic basis of XLH was discovered that the loss of function variants in
phosphate regulating endopeptidase homolog X-linked (PHEX) gene. More than 650 recurrent PHEX
variants have been reported in Human Gene Mutation Database (HGMD:
http://www.hgmd.cf.ac.uk/ac/index.php, accessed January 2023) as a cause of XLH. The PHEX gene
encodes for a protein which is a member of the M13 family of membrane-bound metalloproteases
expressing in osteoblasts, osteocytes, and odontoblasts but not in kidney tubules. To date, however,
the function of the PHEX protein has not been revealed, so that it remains to be elucidated how the
deficiency of PHEX leads to the overproduction of FGF23. Although some studies have analyzed the
genotype-phenotype correlation for PHEX variants, no conclusion has been reached to reveal the
important functional domain of PHEX for the elevated FGF23. However, the genetic test for PHEX
helps diagnose XLH. In our experience, the genetic analysis of 39 Japanese XLH patients from 28
unrelated pedigrees were performed and found missence or nonsence variants, splicing variants and
small in/del variants.

Conventional therapy for XLH consists of oral phosphate salts supplementation and active
vitamin D medication. In 2018, burosumab, a neutralizing antibody to FGF23 was approved for the
treatment of patients with XLH in the European Union and the USA, and in Japan in 2019 since some
clinical trials showed efficacy of it. Regarding this advance in XLH treatment, it becomes more

important to clear the genotype-phenotype correlation to choose the best therapy for each patient.



17:00 - 17:30 Familial Amyloidosis

P55 F Kon-Ping Lin
Doctor with Contract,

Neurological Institute,
Taipei Veterans General Hospital, Taipei, Taiwan.

PRESENT PROFESSIONAL ASSIGNMENT

Doctor with Contract, Neurological Institute, Taipei Veterans General Hospital
Assistant Professor, National Yang Ming Chiao Tung University

EDUCATION

Research Fellow, Department of Hematology Oncology, Medical School,

Texas Medical Center, Houston, Texas, USA

Visiting Fellow, Department of Clinical, Neuroscience,

Medical School, Royal Free Hospital, London, UK

Fellow, EMG Laboratory, Department of Neurology, Taipei Veterans General Hospital
Resident, Department of Neurology, Taipei Veterans General Hospital

BRIEF CHRONOLOGY OF EMPLOYMENT

Attending Physician, Department of Neurology, Taipei Veterans General Hospital
Director, Taiwan Neurological Society
Secretary-general, Taiwan Society of Clinical Neurophysiology

SELECTED PUBLICATIONS

1. Adams D, Gonzalez-Duarte A, O'Riordan WD, Yang CC, Ueda M1, Kristen AV, Tournev |,
Schmidt HH, Coelho T, Berk JL, Lin KP, Vita G, Attarian S, Planté-Bordeneuve V, Mezei MM,
Campistol JM, Buades J, Brannagan TH 3rd, Kim BJ, Oh }, Parman Y, Sekijima Y, Hawkins PN,
Solomon SD, Polydefkis M, Dyck P}, Gandhi P), Goyal S, Chen J, Strahs AL, Nochur SV, Sweetser
MT, Garg PP, Vaishnaw AK, Gollob JA, Suhr OB. Patisiran, an RNAi Therapeutic, for Hereditary
Transthyretin Amyloidosis. N Engl ) Med. 2018 Jul 5;379(1):11-21.

2. Tsai PC, Liao YC, Jih KY, Soong BW, Lin KP, Lee YC. Genetic analysis of ANXATI variants in a Han
Chinese cohort with amyotrophic lateral sclerosis in Taiwan. Neurobiol Aging. 2018 Jul 10. pii:
$0197-4580(18)30253-7.

3. Chao HC, Liao YC, Liu YT, Guo YC, Chang FP, Lee YC, Lin KP.* Clinical and genetic profiles of
hereditary transthyretin amyloidosis in Taiwan. Ann Clin Transl Neurol. 2019 Apr 9;6(5):913-922



Familial Amyloidosis

- Abstract -

Author / #4%55F Kon-Ping Lin

Most of the amyloid transthyretin (ATTR) patients had a peripheral neuropathy
with variable autonomic symptoms. The average age at disease onset (AO) was 58.2 *+
7.2 years, and the male patients had an earlier AO (56.6 X 5.7 years versus 61.8 * 8.9
years, p = 0.013). Electrophysiological studies revealed a generalized axonal
neuropathy and isolated median neuropathy in 84.5% and 15.5% of the patients,
respectively. Up to 80% of the patients with ATTR had symptomatic or subclinical
cardiac involvement. Six TTR mutations were identified in the participants. Among
them, p.Glu89Asp was a novel mutation and p.Ala97Ser was the most common one,
accounting for 91.2% of the ATTR pedigrees. Detailed haplotype analyses
demonstrated a shared haplotype in the 47 patients (14 families) with the p.Ala97Ser
mutation, suggesting a founder effect.

The recent approval of three drugs for the treatment of TTR amyloidosis, both
hereditary and wild-type, has opened a new era in the care of these diseases. ATTR
amyloidosis is embedded in its pathophysiology, and the drugs target critical steps of
the amyloid cascade. In addition to liver transplant, which removes the pathogenic
variants, the introduction of gene silencers has allowed the suppression of both wild
type and mutant transthyretin (TTR), thus extending the potential therapeutic range
to wild-type cardiac amyloidosis. The kinetic stabilisation of TTR using small
molecules has proved to be clinically effective both for amyloid neuropathy and
cardiomyopathy. Gene silencers and kinetic stabilizers were recently approved on the

basis of the outcome of phase lll trials



17:40 - 18:10 mRNA: A New Hope for Rare Diseases

SPEARER

Paolo Martini

Chief Scientific Officer
International Therapeutics Research Centers and
Founder of Moderna Rare Diseases, Moderna, Inc

PRESENT PROFESSIONAL ASSIGNMENT

Chief Scientific Officer, International Therapeutics Research Centers
Founder of Moderna Rare Diseases, Moderna, Inc.

EDUCATION

Ph.D., Molecular Endocrinology, University of Milano, Italy

BRIEF CHRONOLOGY OF EMPLOYMENT

2015/10 - Present Chief Scientific Officer, Moderna
2007/01-2015/09 Shire Pharmaceutical Senior Director, Discovery Biology and

Translational Research

2001/06 - 2006/11 Serono Pharmaceutical Group Leader

SELECTED PUBLICATIONS

1

mRNA therapy restores euglycemia and prevents liver tumors in murine model of glycogen
storage disease.

Cao J, Choi M, Guadagnin E, Soty M, Silva M, Verzieux V, Weisser E, Markel A, Zhuo ), Liang S,
Yin L, Frassetto A, Graham AR, Burke K, Ketova T, Mihai C, Zalinger Z, Levy B, Besin G,
Wolfrom M, Tran B, Tunkey C, Owen E, Sarkis J, Dousis A, Presnyak V, Pepin C, Zheng W, Ci L,
Hard M, Miracco E, Rice L, Nguyen V, Zimmer M, Rajarajacholan U, Finn PF, Mithieux G, Rajas F,
Martini PGV, Giangrande PH. Nat Commun. 2021 May 25;12(1):3090. doi:
10.1038/541467-021-23318-2. PMID: 34035281

Systemic Messenger RNA Therapy as a Treatment for Methylmalonic Acidemia.

An D, Schneller JL, Frassetto A, Liang S, Zhu X, Park JS, Theisen M, Hong S), Zhou ), Rajendran
R, Levy B, Howell R, Besin G, Presnyak V, Sabnis S, Murphy-Benenato KE, Kumarasinghe ES,
Salerno T, Mihai C, Lukacs CM, Chandler R}, Guey LT, Venditti CP, Martini PGV.

Cell Rep. 2017 Dec 19;21(12):3548-3558. doi: 10.1016/j.celrep.2017.11.081.

PMID: 29262333



mRNA: A New Hope for Rare Diseases
- Abstract -

Author / Paolo Martini

Following decades of research in molecular biology and biochemistry,
therapeutic messenger RNAs (mRNA) are emerging as a new class of medicines with
broad applicability including the potential to treat rare genetic metabolic disorders.

Recent advances in mRNA technology, including modifications to the mRNA
itself, along with improvements to the delivery vehicle, have transformed the utility
of mRNA as a potential therapy to restore or replace different types of therapeutic
proteins. This includes systemic intracellular therapeutics which aim to deliver mRNA
inside cells as a therapeutic approach for diseases caused by a missing or defective
intracellular protein.

Preliminary data from studies in propionic acidemia (PA) and methylmalonic
acidemia (MMA) have demonstrated mRNA-based therapy restored functional protein
to therapeutically - relevant levels in target organs, with sustained and reproducible
pharmacology following each dose administration and no dose-limiting toxicities

observed.
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Tsai2, Pao-Chin Chiu4, David B. Ascher 5,6,7,8, Yin-Hsiu Chien 1,2, Yu-Hsuan Huang], Yi-Lin Linl,
Wubh-Liang Hwul,2 and Ni-Chung Lee Genomic Medicine (2021) 6:89.

2. Epigenotype, Genotype, and Phenotype Analysis of Taiwanese Patients with Silver—Russell
Syndrome Hsiang-Yu Lin 1,2,3,4,5,6 , Chung-Lin Lee 1,2,4,6,7,8, Sisca Fran 3, Ru-Yi Tu 3, Ya-Hui
Chang 2,6, Dau-Ming Niu 7,8,9,Chia-Ying Chang 10, Pao-Chin Chiu 11, Yen-Yin Chou 12, Hui-Pin
Hsiao 13, Meng-Che Tsai 12, Mei-Chyn Chao 14,Li-Ping Tsai 15,16, Chia-Feng Yang 9, Pen-Hua Su
17, Yu-Wen Pan 12, Chen-Hao Lee 18, Tzu-Hung Chu 19,Chih-Kuang Chuang 3,20,* and Shuan-Pei
Lin 1,2,3,6,21, ). Pers. Med. 2021, 11, 1197.

3. Quantitative DNA Methylation Analysis and Epigenotype-Phenotype Correlations in
Taiwanese Patientswith Beckwith-Wiedemann Syndrome Hsiang-Yu Lin 1,2,3,4,5,6 , Chung-Lin
Lee 1,2,4,6,7,8, Sisca Fran 3, Ru-Yi Tu 3, Ya-Hui Chang 2,6, Dau-Ming Niu 7,8,9,Chia-Ying Chang
10, Pao Chin Chiu 11, Yen-Yin Chou 12, Hui-Pin Hsiao 13, Chia-Feng Yang 9 , Meng-Che Tsai 12
,Tzu-Hung Chu 14, Chih-Kuang Chuang 3,15,* and Shuan-Pei Lin 1,2,3,6,16 ). Pers. Med. 2021, 11,
1066.
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2022 - Present Associate Professor, Department of Pediatrics, School of Medicine,
Tzu Chi University

2020 - Present Director, Medical Genetic Center, Taipei Tzu Chi Hospital

2013 - 2021 Assistant Professor, Department of Pediatrics, School of Medicine,
Tzu Chi University

2010 - 2020 Director, Department of Pediatrics, Taipei Tzu Chi Hospital

2009 - 2020 Deputy Director, Department of Medical Education, Taipei Tzu Chi Hospital

2005 - 2010 Visiting Staff in Pediatrics, Taipei Tzu Chi Hospital
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Molecular Genetics. 1995;4:1095-6. (SCI)

2. Hwu WL, Tsai LP, Wang WC, Chuang SC, Wang PJ, Wang TR. Arylsulfatase A pseudodeficiency
in Chinese. Human Genetics. 1996;97:148-9. (SCl)
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Dr. Lee is a clinical associate professor at the National Taiwan University Hospital (NTUH). She
had her PhD degree from NTU. Her research interests include the diagnosis and treatment of
pediatric patients with rare diseases. In the diagnosis, she involves in the clinical application of
next generation sequencing for pediatric rare diseases. About the treatment, she conducted gene
therapy researches for AADC deficiency, Pompe disease and several rare diseases.
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1. Lee NC, Chien YH, Wang CH, Wong SL, Peng SS, Tsai F), Hwu WL. Safety and efficacy of
eliglustat combined to enzyme replacement therapy for lymphadenopathy in patients with
Gaucher disease type 3. Mol Genet Metab Rep. 2022 Apr 19;31:100867.

2. LinYL, Chang PC, Hsu C, Hung MZ, Chien YH, Hwu WL, Lai F, Lee NC. Comparison of GATK and
DeepVariant by trio sequencing. Sci Rep. 2022 Feb 2;12(1):1809.

3. Lee NC, Chang KL, In 't Groen SLM, de Faria DOS, Huang HJ, Pijnappel WWMP, Hwu WL, Chien
YH. Outcome of Later-Onset Pompe Disease Identified Through Newborn Screening. ) Pediatr.
2022 Jan 4:50022-3476(21)01279-8.

4. Lai CY, Tsai l), Chiu PC, Ascher DB, Chien YH, Huang YH, Lin YL, Hwu WL, Lee NC. A novel deep
intronic variant strongly associates with Alkaptonuria. NP Genom Med. 2021 Oct 22;6(1):89.

5. Huang YH, Su TC, Wang CH, Wong SL, Chien YH, Wang YT, Hwu WL, Lee NC. RNA-seq of
peripheral blood mononuclear cells of congenital generalized lipodystrophy type 2 patients.
Sci Data. 2021 Oct 13;8(1):265.
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IRUIL 27+ M P 1,25 - dihydroxy #43% D BUIRE -

M BB BUE B ELESE ( X - Linked Hypophosphatemia, XLH ):
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£ £ IK K iE amenable mutation EB&(EH%
FROHE LVMI BEERE - BlRIIGEHIFEESE S B3 EMAKIEE

HERZEZEHIF 5 000060 5% JLTHEZEEFE 112040085 55

IERERESEARE © 1 BRaE  MERBE 123 =5 (HRFEREFE 000060 5%) 2. TBMS : FHBENS migalastat hydrochloride - 1HER migalastat 123 5z 3. RRHEREIE : MER BARERDS
EInEE RSN REE SIS EEREZEE (amenable mutation) K9 16 5 (&) U LFEA - 4. BIERGHEAR : MER BRHAFDAEAHRESRNENBMEERE - MBR TESRBREEARERRG
o - FIE ERAR 16 RULL (B 16 5%7) SEHRAN NER BEAZASHR 1 B1 X SREEENHERE MEK 123 2% (11) - KBS | ORGE - NERERMHER - ERANEZEANED
40% » EILARAIERARE 2 NSATEIRAMBR - SRFEATDE 4 /NEZERE - ERIMARBARIURA O SRENEHIANE BN TENE - HEARFNAREEHR 1 B 1 X SREEENRHERANE
K o MERBEREEAER - FAIYIR « BRIEE - MERGEFRER - EERIESHEAIRR BERAIBHBEDE 6.1 BIRNAFI LR EBHERA - 4.4 BERERHEE SRREANZIA migalastat BHA
FEEH (5 6 A7) BEREIIRE  DBEREMRR - EHRAKTPERLE  BEERATENZRERAMER - NBERTERNRABI FIFAMRENHEA BRFETE 5.1H) - REFIUNBRARNEAEE
BRADHIER - REBEERE (BHEGRIER/VR 30 mL/min/1.73m2) BEA - FEZECRMNER (BRGEFE 5.26) - BLOENENBRMERERA SR —RETFERRNAOFEG A TEM agalsidase 7£42
RBERERSIENED 5 fF - ZE RIS agalsidase FEE migalastat WERIHNZ - MERTESREREAREFFRE - 4.5 REMBEMNREFAURSEN NI AR KIFIEARRBER > migalastat
A2 CYP1A2 ~ 2B6 5 3A4 KI5 - A » migalastat iR CYP1A2 ~ 2A6 ~ 2B6 ~ 2C8~ 2C9~ 2C19~ 2D6 ~ 2E1 5f 3A4/5 MZEIMHIE - Migalastat 72 MDR1 5% BCRP H% + thR=2 BCRP ~ MDRL
BSEP S ASEANHHEEREERIMGIHE o Lb4 > migalastat T2 MATEL » MATE2-K ~ OAT1 ~ OAT3 5 OCT2 K95 H » thRE OATP1BL » OATP1B3 » OATL ~ OAT3~ OCT1 ~ OCT2 » MATEL 5% MATE2-K S ASBRAEE
ERMMGIE - 4.6 £F « RRRIFI TREEZPHNLEEA/SHEERANER SRS BERHZNZIEFEATIERNER - B2 2REH MER HERED - ERFARTERD) A6 HERESME
BETHRERYFEN(Z RIVERES. M) o RPMBRARA MER - B FAMBRREGHRARANELAT - R - GHR migalastat HRREERPHIARLH - Bt - BEPNBRROTEERER
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% HREETEZ - EYER 4 BRAMNT2MEEBEES - Attt iminosugars BRNAIEABRREUEBLMIER (B RGEPRE 5.35) - MERTHZEMEAENETIED - 4.7 HRESEHANKE MERHE
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