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A, Lin YT, Lin CC, Yu PT, Huang CF, Lin CH, Yeh HC, Ting IW, Tsai HK, Chuang EY, Tin A, Tsai FJ*, Kuo CC. 
Nat Commun. 2024 Oct 29;15(1):9317. (Impact factor: 14.7)
Utility of polygenic scores across diverse diseases in a hospital cohort for predictive modeling. Sun 
TH, Wang CC, Liu TY, Lo SC, Huang YX, Chien SY, Chu YD, Tsai FJ*, Hsu KC. Nat Commun. 2024 Apr 
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10.1038/s41586-025-09350-y. Epub 2025 Oct 15. PMID: 41094136  (*: These authors jointly 
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ABSTRACT

The Taiwan Precision Medicine Initiative: Building the Largest 
non-European Cohort for Precision Health��:��-��：��

  Data from the national biobanks, especially those from the UK Biobank, 

show that disease risk prediction based on genetic profiles is feasible but the 

prediction models created with European data do not translate to other ethnic 

groups. The current bottleneck is therefore a large dataset which consists of genetic 

profiles and matching clinical information from many individuals in Taiwan. Equally 

important is the analysis of this large dataset to produce disease risk models that 

predict an individual’s disease risk for all the major diseases. To establish this large 

dataset, we collaborated with 16 major hospital systems across Taiwan and launched 

Taiwan Precision Medicine Initiative (TPMI) in 2019. 

  We produced a reference panel against which anyone of Han Chinese 

ancestry can use to assess his/her own disease risk for precision health management. 

Leveraging the whole genome sequencing data produced by the Taiwan Biobank and 

the genome reference assemblies produced by the Kwok group, we have designed 

and validated a custom single nucleotide polymorphism (SNP) array that can produce 

the genetic profile of a person and test all known clinically useful genetic variants at 

the same time. We have genotyped ~500,000 participants enrolled (as of December 

31, 2023). All participants have agreed to contribute their clinical data (EMR, 

electronic medical record) to the database, allowing us to analyze not just their 

current disease state, but also their treatment response and long term disease 

progression.

  Our result showed that 327 diseases have more than 10,000 participants. 

37 of those diseases have polygenic risk scores with high accuracy (AUC value larger 

than 0.6). We anticipate the established TPMI dataset will advance the promise of 

“Precision Medicine” for individuals in Taiwan.
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ABSTRACT

Spatial Biomarkers in Ovarian Cancer��:��-��:��

  Biomarker discovery has been one of the driving forces in modern 

precision oncology. Biomarker strategies have been applied in both forward and 

reverse translation research studies. In the era when spatial omics technologies have 

been nominated as “Method of the Year” in 2020 and 2024, the development spatial 

biomarkers in precision oncology have emerged in concepts such as “spatial 

oncology”. This talk will give examples of different potential spatial biomarkers in 

ovarian cancer. 
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ABSTRACT

Navigating Clinical Genomics Test: When Panel Is Not Enough ��:��-��:��

  Targeted gene panel testing is widely used as a first-line diagnostic 

approach in clinical genetics due to its efficiency, cost-effectiveness, and high 

analytical performance. However, a significant proportion of patients with a strong 

clinical suspicion of a genetic disorder remain undiagnosed after panel testing, 

creating diagnostic uncertainty in routine clinical practice. Selecting the appropriate 

genomic test is therefore critical in difficult cases.

  This session will review clinical scenarios in which panel testing is 

insufficient and illustrates how exome sequencing has enabled diagnosis in 

challenging cases. The clinical strengths and inherent limitations of panel-based 

testing are examined, followed by discussion of exome sequencing as a practical next 

step after negative panel results. Particular emphasis is placed on the broader gene 

coverage of exome sequencing and its ability to support reanalysis as gene–disease 

associations, variant classifications, and patient phenotypes evolve over time. Clinical 

situations in which genome sequencing should be considered are also outlined.

  Understanding the complementary roles of panel, exome, and genome 

sequencing supports more informed diagnostic decision-making and improved 

outcomes in challenging clinical cases.
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and alcohol consumption on age at first-ever ischemic stroke: A cohort study in Taiwan. Alcohol, 
clinical & experimental research, 10.1111/acer.70217. Advance online publication. 
https://doi.org/10.1111/acer.70217
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PRESENT POSITION

EDUCATION
1996:   PhD in Epidemiology of National Taiwan University
1989:   MS in Public Health of National Taiwan University
1985:   BS in Public Health of National Taiwan University

*Due to space constraints, some experiences could not be included. Apologies for any inconvenience.
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SPEAKER

DNA Methylation Episignatures: Clinical Biomarkers for Rare Diseases 
and Beyond��:��-��:��

Bekim Sadikovic, PhD
· Professor, Department of Pathology and Laboratory 

Medicine and Department of Pediatrics, Western University, 
London, Canada

PRESENT POSITION

SELECTED PUBLICATIONS
1.

2.

Evaluation of DNA methylation episignatures for diagnosis and phenotype correlations in 42 
Mendelian neurodevelopmental disorders E Aref-Eshghi, J Kerkhof, VP Pedro, M Barat-Houari, N 
Ruiz-Pallares, ...The American Journal of Human Genetics 106 (3), 356-370
Clinical epigenomics: genome-wide DNA methylation analysis for the diagnosis of Mendelian 
disorders B Sadikovic, MA Levy, J Kerkhof, E Aref-Eshghi, L Schenkel, A Stuart, ... Genetics in Medicine 
23 (6), 1065-1074

EDUCATION
2007:   PhD, Biochemistry, Western University
2002:   BSc, Genetics, Western University

LHSC Research Chair in Clinical Genomics and Epigenomics, London Health Sciences Centre
Professor, Department of Pathology and Laboratory Medicine and Department of Pediatrics, 
Western University
Division Head, Molecular Diagnostics, Pathology and Laboratory Medicine, London Health Sciences 
Centre
Scientific and Clinical Director, Verspeeten Clinical Genome Centre, London Health Sciences Centre

BRIEF CHRONOLOGY OF EMPLOYMENT
2023-Present:  Chief Scientific Officer, EpiSign Inc., London, Ontario, Canada
2023-Present:  Endowed Professorship in Epigenetics of Disease, Amsterdam University,  
   Netherlands
2022-Present:  London Health Sciences Research Chair in Clinical Genomics and   
   Epigenomics, Department of Pathology and Laboratory Medicine, London  
   Health Sciences Centre, London, Ontario, Canada
2021-Present:  Program Head, Molecular Diagnostics Program; Department of Pathology and  
   Laboratory Medicine, London Health Sciences Centre, London, Ontario,  
   Canada

*Due to space constraints, some experiences could not be included. Apologies for any inconvenience.
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ABSTRACT

DNA Methylation Episignatures: Clinical Biomarkers for Rare Diseases 
and Beyond��:��-��:��

  Rare genetic disorders remain a significant diagnostic challenge, with 

approximately 60–70% of affected individuals lacking a definitive molecular diagnosis 

despite widespread use of genome sequencing. This gap underscores the need for 

complementary biomarkers that capture disease-associated biology beyond DNA 

sequence variation. DNA methylation episignatures are recurring epigenomic 

patterns detectable in peripheral blood of individuals sharing a common genetic or 

environmental etiology. These DNA methylation biomarkers provide a systems-level 

view of epigenomic states.

  This presentation will introduce the conceptual framework of DNA 

methylation episignatures and discuss their clinical applications in rare disease 

evaluation, including disease stratification, variant interpretation, and identification 

of clinically relevant subtypes. Recent advances in reference datasets, analytical 

methods, and international clinical testing networks will be highlighted, illustrating 

how episignatures complement existing genomic technologies and expand the 

diagnostic landscape.
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Shao-Yin Chu, MD
· Director, Department of Medical Education, Buddhist Tzu 

Chi Medical Foundation Hualien Tzu Chi Hospital

Experience sharing‒Part I
The Pitfalls of Whole Exome Sequencing Analysis in Clinical: A Single Medical Center 
Experience

��:��-��:��

MODERATOR

2024-Present:  Director, Department of Medical Education, Buddhist Tzu Chi Medical   
   Foundation Hualien Tzu Chi Hospital
2020-Present:  Associate Professor, School of Medicine, Tzu Chi University
2019-Present:  Director, Genetic Counseling Center, Hualien Tzu Chi Hospital
2019-Present:  Teaching Attending Physician, Hualien Tzu Chi Hospital
2002-Present:  Attending Physician, Department of Pediatrics, Hualien Tzu Chi Hospital

SELECTED PUBLICATIONS
1.

2.

3.

4.

5.

Lin, C. W., Kuo, B. Y., Wang, H. C., Lin, M. J., & Chu, S. Y. (2026). Developing a patient narrative 
interview guide using the Delphi method. BMC Medical Education, 26:444.
Chu, S. Y., Wang, H. C., Kuo, B. Y., Lin, M. J., Chang, Y. C., & Lin, C. W. (2026). Development and 
Validation of Narrative Competence Scale for Medical Students. Perspectives on medical education, 
15(1), 150. 
Wang, H. C., Lin, C. W., Kuo, B. Y., Lin, M. J., Chang, Y. C., & Chu, S. Y. (2026). The impact of patient 
narrative interview training on medical students’ narrative competence–A randomized controlled 
trial. Tzu Chi Medical Journal, 10-4103. 
Tseng, T. C., Kuo, P. Y., Lin, M. J., & Chu, S. Y. (2025). Narrative medicine in pediatric medical education 
and patient care: A scoping review. Tzu Chi Medical Journal, 37(2), 167-174. 
Yi, L. Y., Tseng, T. C., & Chu, S. Y. (2024). Exploring medical humanities from heterogeneous focus 
groups: A thematic analysis. Tzu Chi Medical Journal, 36(4), 460–468. 

PRESENT POSITION

BRIEF CHRONOLOGY OF EMPLOYMENT
2007-2014:  Deputy Director, Department of Medical Education, Hualien Tzu Chi Hospital
2007-2014:  Director, Faculty Development Center, Hualien Tzu Chi Hospital

EDUCATION
2002-2005:  MS in Human Genetics, Tzu Chi University
1988-1995:  MD, National Taiwan University

*Due to space constraints, some experiences could not be included. Apologies for any inconvenience.
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SPEAKER

��:��-��:��
Experience sharing‒Part I
The Pitfalls of Whole Exome Sequencing Analysis in Clinical: A Single Medical Center 
Experience

Chen-Hao Lee, MD
· Attending Physician, Division of Genetics and 

Endocrinology, Department of Pediatrics and Genetic 
Counseling Center, Kaohsiung Chang Gung Memorial 
Hospital

PRESENT POSITION

SELECTED PUBLICATIONS
1.

2.

3.

Hsi-Yun Liu+, Chen-Hao Lee+, Chien-Ning Hsu, You-Lin Tain. Maternal High-Fat Diet Controls Offspring 
Kidney Health and Disease. Nutrients, 2023 Jun 9;15(12):2698.
Rai-Hseng Hsu+, Chen-Hao Lee+, Yin-Hsiu Chien, Shuan-Pei Lin, Miao-Zi Hung, Nai-ChiChen, Yi-Lin Lin, 
Wuh-Liang Hwu1, Ni-Chung Lee. Utility of whole-exome sequencing for patients with multiple 
congenital anomalies with or without intellectual disability/developmental delay in East Asia 
population. Molecular Genetics & Genomic Medicine, 2023 Jun;11(6):e2160.
Chung-Lin Lee+, Chen-Hao Lee+, Chih-Kuang Chuang, Huei-Ching Chiu, Yen-Jiun Chen, Chao-Ling 
Chou, Peih-Shan Wu, Chih-Ping Chen, Hsiang-Yu Lin, Shuan-Pei Lin. Array-CGH increased the 
diagnostic rate of developmental delay or intellectual disability in Taiwan. Pediatrics and 
Neonatology, 2019 Aug;60(4):453-460

EDUCATION
2001/09-2009/06: MD, China Medical University, Taichung, Taiwan

2022/04-Present: Division of Genetics and Endocrinology, Department of Pediatrics and
   Genetic Counseling Center, Kaohsiung Chang Gung Memorial Hospital,   
   Kaohsiung, Taiwan

BRIEF CHRONOLOGY OF EMPLOYMENT
2016/09-2022/03: Attending Physician, Department of Pediatrics, E-Da Hospital, Kaohsiung, 
   Taiwan
2015/07-2016/06: Attending Physician, Division of Pediatric Emergency and Critical Care   
   Medicine, Department of Pediatrics, MacKay Children's Hospital, Taipei,  
   Taiwan
2013/07-2015/06: Clinical Fellow, Division of Genetics and Metabolism, Department of   
   Pediatrics, Mackay Memorial Hospital, Taipei, Taiwan
2013/07-2014/06: Resident, Department of Pediatrics, Mackay Memorial Hospital, Taipei,  
   Taiwan

*Due to space constraints, some experiences could not be included. Apologies for any inconvenience.
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ABSTRACT

��:��-��:��
Experience sharing‒Part I
The Pitfalls of Whole Exome Sequencing Analysis in Clinical: A Single Medical Center 
Experience

  Whole exome sequencing (WES) is not only a massive parallel but also a 

high-throughput DNA sequencing for all coding regions in an individual's genome. As 

a result, WES has emerged as a powerful diagnostic tool to detect gene variants 

associated with disease in clinical. However, pitfalls can still occur during the 

annotation and interpretation of gene variants in WES data. In this discussion, we 

share the common but important perspectives that are often overlooked. One was a 

three-year-eight-month-old girl presenting with hypokalemia and metabolic alkalosis. 

Initially diagnosed with Bartter syndrome by the nephrologist and WES identified only 

the heterozygous pathogenic variant SLC12A3 c.179C>T (p.Thr60Met). Subsequent 

analysis of the BAM file revealed a copy number variant, specifically a deletion at 

16q13 (56879064-56880251), encompassing the SLC12A3 gene. This finding 

confirmed the diagnosis of Gitelman syndrome, illustrating the importance of 

considering both single nucleotide variants and copy number variants in autosomal 

recessive disease. Another was a three-year-eight-month-old girl with strong 

suspicion of neurofibromatosis. At first, WES did not reveal any pathogenic variant in 

the NF1 or NF2 gene. Examination of the BAM file revealed absence of reads in the 

regions c.2326-5 to c.2409+5 and c.2991-5 to c.3113+5 of the NF1 gene. Sanger 

sequencing of these regions identified the heterozygous pathogenic variant NF1 

c.2352 G>C (p.Trp784Cys). This is a technical limitation in WES due to ineffective 

capture and amplification. In conclusion, our experience demonstrates that the 

paramount importance of phenotype in diagnosis, even initial whole exome 

sequencing analysis fails to align with the observed phenotype. Additionally, BAM 

files represent valuable data resources that can assist to identify genetic variations 

beyond single nucleotide variant in WES.
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Ju-Li Lin, MD
· 新北市立土城醫院及林口長庚醫院兒童內分泌暨遺傳科顧問級

主治醫師

Experience sharing‒Part II
Genetic Testing and Rare Disease: The CGMH Experience��:��-��:��

MODERATOR

BRIEF CHRONOLOGY OF EMPLOYMENT
台北馬偕醫院小兒科住院醫師
台北馬偕醫院新生兒科研究員
嘉義基督教醫院小兒科主治醫師
林口長庚醫院兒童內科部新生兒科主治醫師
美國杜克大學小兒遺傳科研究員
林口長庚醫院兒童內科部遺傳科主任
林口長庚醫院兒童內科部內分泌暨遺傳科主任

新北市立土城醫院及林口長庚醫院兒童內分泌暨遺傳科顧問級主治醫師

SELECTED PUBLICATIONS
1.

2.

3.

4.

Ma YT, Lin JL, Lai MW, Chou IJ, Hwang MS. A Case of Infantile Reversible Cytochrome C Oxidase 
Deficiency Myopathy in Taiwan: A 4-Year Follow-Up. Case Rep Med. 2025 Feb
Lin J, Wang S, Hou JW (2002): Evaluating clinical efficacy and safety of palmidronate in patients with 
osteogenesis imperfecta. American Society of Human Genetics, 52nd Annual Meeting, Oct 15-19, 
2002, Baltimore, USA. [Am J Hum Genet 71 (suppl): 255.]
洪嘉穗, 林如立, 李燕晉, 林炫沛, 趙美琴, 羅福松. Mutational analysis of ptpn11 gene in taiwanese 
children with noonan syndrome. Journal of the formosan medical association. 2007, 106: 169-172.
Lin JL, Muenzer J, Weston BW, Chen YT.  New mutations of glycogen storage disease type Ia and an 
unusual type Ib phenotype in a patient. Am J Hum Gen 1996;59(4):A203

PRESENT POSITION

EDUCATION
中國醫藥大學醫學系畢業
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SPEAKER

��:��-��:��
Experience sharing‒Part II
Genetic Testing and Rare Disease: The CGMH Experience

Po-Jung Lai, MD
· Attending Physician, Division of Genetics and 

Endocrinology, Department of Pediatrics, Linkou Chang 
Gung Memorial Hospital

PRESENT POSITION

SELECTED PUBLICATIONS
1. Lai PJ, Tseng WC, Chen HA, Hsu RH, Chien YH, Hwu WL, Lee NC. Double-outlet right ventricle in a 

patient with Takenouchi–Kosaki syndrome. Pediatrics & Neonatology 2025;66(2): 176–177.

EDUCATION
MD, School of Medicine, Chung Shan Medical University

Attending Physician, Division of Genetics and Endocrinology, Department of Pediatrics, Linkou 
Chang Gung Memorial Hospital, Taoyuan, Taiwan

BRIEF CHRONOLOGY OF EMPLOYMENT
2018/05-2019/05: Internship, National Taiwan University Hospital
2019/08-2020/07: Post-Graduate Year, National Taiwan University Hospital
2020/08-2023/07: Pediatric Resident, National Taiwan University Children's Hospital
2023/08-2025/07: Medical Genetics Fellow, National Taiwan University Children's Hospital
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ABSTRACT

��:��-��:��
Experience sharing‒Part II
Genetic Testing and Rare Disease: The CGMH Experience

  Chang Gung Memorial Hospital (CGMH) is a medical center in Linkou 

offering genetic evaluation and testing for children with various congenital anomalies. 

Through collaboration with the Lo-Hui-Fu Craniofacial Foundation, many children 

with craniofacial differences are referred to the department. The department 

provides standard genetic tests including karyotype, aCGH, and whole exome 

sequencing (WES), as well as specialized single-gene tests such as Achondroplasia 

mutation detection for the FGFR3 gene and KMT2D gene analysis for Kabuki 

syndrome. These services support accurate diagnosis, early intervention, and 

personalized care planning, helping families manage rare or complex conditions 

affecting growth, development, and craniofacial features.

  We present a case of a preterm neonate with congenital agnathia, 

characterized by complete absence of the mandible, microstomia, and low-lying ears. 

Prenatal care was irregular, with polyhydramnios as the only finding. Genetic testing 

through the Pediatric Undiagnosed Disease Platform identified a heterozygous 

pathogenic OTX2 variant, also detected in the mother. This rare case of severe 

mandibular agenesis expands the OTX2 phenotypic spectrum and highlights the 

importance of specialized genetic evaluation and multidisciplinary management, 

including airway support and family counseling.
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Yen-Yin Chou, MD
· Attending Physician, Department of Pediatrics, Division of 

Pediatric Endocrinology, Genetics and Metabolism, National 
Cheng Kung University Hospital

Experience sharing‒Part III
Copy Number Variant Calling in Whole Exome Sequencing��:��-��:��

MODERATOR

2007-Present:  Attending physician of Genetics and Metabolism, NCKUH
2004-Present:   Attending physician of Pediatric Endocrinology, NCKUH

PRESENT POSITION

EDUCATION

BRIEF CHRONOLOGY OF EMPLOYMENT
2007-2009:  Academic visitor of Department of Molecular Endocrinology, Imperial College  
   London
2005-2007:  Genetics and Metabolism Fellow in National Cheng Kung University Hospital
2002-2004:  Endocrinology Fellow in National Cheng Kung University Hospital
1999-2002:  Resident in Department of Pediatrics in National Cheng Kung University Hospital

SELECTED PUBLICATIONS
1.

2.

3.

4.

5.

Kang TY, Chou YY, Chang YM, Pan YW, Tsai MC.  Novel Variants and Clinical Heterogeneity in Pediatric 
Calcium Metabolism Disorders Identified Through High-Yield Tiered Genetic Testing in a Taiwanese 
Cohort.    Medicina (Kaunas). 2025 Oct 16;61(10):1861.
Shen CF, Chang PD, Chou YY, Wang SW, Pan YW, Chen CA, Lin CW, Tsai BY, Tsai PJ, Liu CC, Cheng CM, 
Ko WC, Shieh CC; Taiwan Pediatric Infectious Disease Alliance (TPIDA). BNT162b2 mRNA vaccine 
elicits robust virus-specific antibodies but poor cross-protective CD8+ memory T cell responses in 
adolescents with type 1 diabetes.  J Microbiol Immunol Infect. 2025 Jun;58(3):294-303.
Khoo WS, Chen YC, Chou YY, Pan YW, Weng YH, Tsai MC. Cross-Sectional and Longitudinal 
Associations Among Weight Stigma, Psychological Distress, and Eating Behaviors in Youth with 
Obesity: A Clinical Sample.  Medicina (Kaunas). 2025 Mar 7;61(3):466.
Yang YN, Chou YY, Cheng CN. Luspatercept for non-deletional hemoglobin H disease. Pediatr Blood 
Cancer. 2024 Oct;71(10):e31224.
Tsai CC, Chang YM, Chou YY, Chen SY, Pan YW, Tsai MC.  Identification of southern Taiwan genetic 
variants in thyroid dyshormonogenesis through whole-exome sequencing. Kaohsiung J Med Sci. 2024 
Aug;40(8):744-756. 

MD, National Cheng Kung University Medical College

*Due to space constraints, some experiences could not be included. Apologies for any inconvenience.
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SPEAKER

��:��-��:��
Experience sharing‒Part III
Copy Number Variant Calling in Whole Exome Sequencing

Yu-Ming Chang, MD
· Attending Physician, Department of Genomic Medicine and 

Department of Pediatrics, National Cheng Kung University 
Hospital

PRESENT POSITION

SELECTED PUBLICATIONS
1.

2.

3.

4.

Chang YM, Huang YT, Lai PC. Genetic testing for diagnosing neurodevelopmental disorders and 
epilepsy: a systematic review and meta-analysis. Syst Rev. 2025 Jul 28;14(1):155. doi: 
10.1186/s13643-025-02896-y. PMID: 40722196.
Tsai CC, Chang YM, Chou YY, Chen SY, Pan YW, Tsai MC. Identification of southern Taiwan genetic 
variants in thyroid dyshormonogenesis through whole-exome sequencing. Kaohsiung J Med Sci. 2024 
Aug;40(8):744-756. doi: 10.1002/kjm2.12871. Epub 2024 Jun 25. PMID: 38923290.
Chang YM, Pan YW, Chou YY, Yu WH, Tsai MC. A boy with a progressive neurologic decline harboring 
two coexisting mutations in KMT2D and VPS13D. Brain Dev. 2023 Nov;45(10):603-607. doi: 
10.1016/j.braindev.2023.08.001. Epub 2023 Aug 18. PMID: 37599126.
Chang YM, Chen CC, Lee NC, Sung JM, Chou YY, Chiou YY. PAX2 Mutation-Related Renal 
Hypodysplasia: Review of the Literature and Three Case Reports. Front Pediatr. 2022 Jan 
11;9:765929. doi: 10.3389/fped.2021.765929. PMID: 35087773

EDUCATION
MD, Department of Medicine, College of Medicine, National Cheng Kung University Hospital, 
Taiwan

Attending physician, Department of Genomic Medicine and Department of Pediatrics, National 
Cheng Kung University Hospital

BRIEF CHRONOLOGY OF EMPLOYMENT
2022/08-2024/07: Clinical fellow, Division of Genetics, Metabolism and Endocrinology,   
   Department of Pediatrics, National Cheng Kung University Hospital
2019/08-2022/07: Resident, Department of Pediatrics, National Cheng Kung University Hospital
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ABSTRACT

��:��-��:��
Experience sharing‒Part III
Copy Number Variant Calling in Whole Exome Sequencing

  Whole-exome sequencing (WES) is increasingly expected to resolve 
challenging germline diagnostic cases beyond single-nucleotide variants and small 
indels. WES-based CNV calling leverages read-depth signals across captured targets 
and can be complemented by additional sequencing signatures, including discordant 
read-pair orientation/insert size, split-read evidence at breakpoints, and 
allele-balance shifts across heterozygous variants. Modern callers compare each 
sample against a well-matched reference cohort and apply segmentation or 
probabilistic frameworks to infer deletions and duplications from single-exon events 
to multi-gene CNVs.
  Compared with chromosomal microarray (CMA), WES CNV analysis can 
offer higher resolution within coding regions, enabling detection of single-gene and 
even single-exon CNVs that may fall below array probe density, and integrates CNV, 
SNV/indel, and phenotype-driven prioritization within a single test. However, 
performance remains limited by uneven coverage, breakpoint imprecision, and 
reduced sensitivity in poorly captured or highly repetitive regions, so careful cohort 
construction, quality control, and orthogonal confirmation remain central to clinical 
implementation.
  Large-cohort benchmarking studies in germline WES provide an evidence 
base for comparing tools such as GATK-gCNV, ExomeDepth, XHMM, and CoNIFER. 
These evaluations demonstrate trade-offs between recall and precision, the impact of 
reference cohort size and composition, and the substantial benefits through 
downstream filtering and visual review of read depth profiles. Complementary signals 
can further strengthen CNV interpretation, including run-of-homozygosity profiling 
(e.g., AutoMap), allele-balance deviations across heterozygous variants, and 
family-based segregation checks. A robust WES CNV pipeline can therefore improve 
diagnostic yield while maintaining clinically acceptable false-positive rates.
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Chung-Hsing Wang, MD
· Director, Division of Pediatric Genetics, Endocrinology and 

Metabolism, China Medical University Children's Hospital

Experience sharing‒Part IV
Hypophosphatasia: A Case Report��:��-��:��

MODERATOR

2025/08-Present: Promotion to Associate Professor, China Medical University
202/03-Present: Surveyor of Laboratory Developed Test(LDTs)Review Program.
2020/07-Present: Vice Chairperson of division of medical genetics/metabolism of the 
   Taiwan Pediatric Association
2018/01-Present: Director of the Genetics and Rare Disease Center, China Medical University   
   Children‘s  Hospital, Taichung, Taiwan
2013/01-Present: The expert committee member of the Human Genetics Society’s rare disease  
   case report review standard mechanism of Republic of China
2011/04-Present: Director of the Division of Medical Genetics and Pediatric     
   Endocrinology/Metatolism, China Medical University Children‘s Hospital,   
   Taichung, Taiwan
2011/02-Present: Assistant professor, School of Medicine, China Medical University
2003/07-Present: Attending Physician of the Division of Medical Genetics and  Pediatric 

PRESENT POSITION

BRIEF CHRONOLOGY OF EMPLOYMENT
2001/08-2011/01: Clinical Lecturer, China Medical University
2000/07-2003/06: Research Fellow of the Division of Medical Genetics and  Pediatric    
   Endocrinology/Metatolism, China Medical University Hospital, Taichung, Taiwan
2007/07-2001/06: Chief Resident of the Department of Pediatrics, China Medical University   
   Hospital, Taichung, Taiwan

SELECTED PUBLICATIONS
1. Liu TY, Lu HF, Chen YC, Liao CC, Lin YJ, Yang JS, Liao WL, Lin WD, Chen SY, Huang YC, Lin WY, Liu YH, 

Hsu KC, Chang SS, Chen HD, Chou YP, Chang JG, Wang CH, Chang CT, Huang CM, Yeo KJ, Wang TY, Yeh 
CC, Chen JH, Huang CP, Lai HC, Chen RH, Lin HJ, Wu PY, Wang JY, Kuo CC, Cho DY, Tsai CH, Tsai FJ*. 
Diversity and longitudinal records: Genetic architecture of disease associations and polygenic risk in 
the Taiwanese Han population. Sci Adv. 2025 Jun 6; 11(23): eadt0539.

EDUCATION
1988-1995:  Bachelor Degree of Medical Science Conferred in June 1995 Major in Medicine,  
   China Medical College, Taichung, Taiwan.

*Due to space constraints, some experiences could not be included. Apologies for any inconvenience.
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SPEAKER
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Experience sharing‒Part IV
Hypophosphatasia: A Case Report

Hsin-Ru Wu, MD
· 中國附醫兒童醫院主治醫師

PRESENT POSITION

EDUCATION
中興大學生命科學系博士班
長庚大學醫學系

中國附醫兒童醫院主治醫師

BRIEF CHRONOLOGY OF EMPLOYMENT
中山附醫兒科部住院醫師
彰化基督教醫院兒童遺傳新陳代謝科研究醫師
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ABSTRACT

��:��-��:��
Experience sharing‒Part IV
Hypophosphatasia: A Case Report

  Hypophosphatasia is a rare genetic disease characterized by low serum 
alkaline phosphatase activity and defective bone mineralization. It is caused by 
mutations in the ALPL gene and is inherited in an autosomal recessive pattern. 
  Here we report a case of infantile hypophosphatasia. This female infant 
presented with failure to thrive and hypercalcemia. A series of low serum alkaline 
phosphatase levels was noted during the investigation, which raised clinical suspicion 
of hypophosphatasia. Molecular analysis established the diagnosis of 
hypophosphatasia. She was treated with asfotase alfa at a dose 6mg/kg/week but 
hypercalcemia persisted. After the addition of calcitonin, her hypercalcemia was 
under control. We keep monthly surveillance to evaluate her clinical outcome.
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Tung-Ming Chang, MD, PhD
· 彰基兒童醫院兒科部部主任 

Experience sharing‒Part V
Beyond Familial Hypercholesterolemia: A Diagnostic Reconsideration of Childhood 
Xanthomas

��:��-��:��

MODERATOR

彰基兒童醫院兒科部部主任     
彰基兒童發展中心主任

PRESENT POSITION

EDUCATION

BRIEF CHRONOLOGY OF EMPLOYMENT
台中榮總兒童醫學部住院醫師，小兒神經研究醫師
台北榮總新竹分院小兒科主任

SELECTED PUBLICATIONS
1.

2.

3.

4.

5.

Chou IJ, Fan PC, Wu CT, Yeh TH, Chiu NC, Liu YL, Liao YH, Lee MJ, Huang CC, Lu CY, Chang TM, Hung 
PL, Lin RL, Hung KL, Wang HS, Lin KL; Taiwan Child Neurology Society (TCNS). A consensus on the 
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ABSTRACT
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Experience sharing‒Part III
Copy Number Variant Calling in Whole Exome Sequencing

  A nine-year-old girl developed multiple yellowish nodules from age three. 
Initial biopsy suggested a benign condition, yet the lesions progressed. Her younger 
brother had similar findings, while both parents were asymptomatic, suggesting 
autosomal recessive inheritance. LDL cholesterol was elevated (~297 mg/dL), but the 
degree of elevation was inconsistent with classical autosomal recessive familial 
hypercholesterolemia. Statin therapy showed limited response. Owing to discordant 
pathology, clinical severity, treatment response, and family pattern, whole-exome 
sequencing identified a homozygous ABCG5 c.1336C>T (p.Arg446*) variant, 
confirming sitosterolemia. Treatment was shifted to ezetimibe with dietary 
modification. This case underscores the importance of re-evaluating the working 
diagnosis and pursuing genetic testing when clinical and therapeutic findings are 
incongruent.
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  A 29-year-old woman had increased nuchal translucency (2.8 mm) on 
first-trimester screening. Subsequent ultrasound showed progressive hydrops fetalis, 
ventricular septal defect, and hydrocephalus. Amniocentesis revealed a normal 46,XX 
karyotype; SNP array detected only a paternally inherited 7q22.2q22.3 
microduplication, which could not explain the phenotype. The neonate expired on the 
second day of life. Postnatal whole genome sequencing identified a de novo 
pathogenic BRAF variant (c.1406G>A, p.Gly469Glu), confirming cardiofaciocutaneous 
syndrome. This case underscores the limitations of microarray in monogenic disorders 
and the importance of prenatal exome sequencing when array results are 
uninformative.

Experience sharing‒Part VI
Prenatal Non-Immune Hydrops Fetalis with Unexplained Structural Anomalies on 
Chromosomal Microarray: Postnatal Diagnosis of Cardiofaciocutaneous Syndrome by 
Whole Genome Sequencing
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 Microcephaly is a clinically and genetically heterogeneous neurodevelopmental 
disorder characterized by a congenitally reduced brain size and frequently 
accompanied by intellectual disability, developmental delay, and epilepsy. Among the 
genes implicated in autosomal recessive primary microcephaly, SMPD4, which 
encodes neutral sphingomyelinase-3 (nSMase-3), has recently emerged as a 
disease-associated gene. Biallelic SMPD4 variants have been linked to congenital and 
progressive microcephaly, but the underlying pathogenic mechanisms remain poorly 
understood.
 SMPD4 is localized to the nuclear envelope and hydrolyzes sphingomyelin into 
ceramide, suggesting that sphingolipid metabolism may play an important role in 
neural development. To investigate this, we studied CG6962/dSMPD4, the Drosophila 
homolog of human SMPD4, as an in vivo model for SMPD4-related microcephaly.
We found that CG6962/dSMPD4 is expressed in a cell-type-specific manner during 
larval development, with enrichment in the neural lineage. Loss of CG6962/dSMPD4 
caused microcephaly, which could be rescued by overexpression of human SMPD4 or 
a ceramide synthesis enzyme, supporting an evolutionarily conserved role of 
SMPD4-dependent sphingolipid regulation. Additionally, CG6962/dSMPD4 deficiency 
resulted in developmental delay, reduced neuronal density, and impaired cell 
proliferation.
 Mechanistically, CG6962/dSMPD4-deficient neuroblasts exhibited abnormal 
localization of polarity proteins and defects in asymmetric cell division, indicating that 
disruption of neuroblast polarity and mitotic regulation may underlie defective brain 
growth. These findings support a model in which CG6962/SMPD4 regulates ceramide 
homeostasis to maintain proper asymmetric division in neural stem cells, thereby 
safeguarding brain development. Our work establishes a Drosophila platform for 
in-depth mechanistic dissection of SMPD4-related microcephaly, enabling 
investigation of how altered sphingolipid homeostasis disrupts neural stem cell 
division and providing a foundation for evaluating potential therapeutic interventions.

ABSTRACT
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  Amyotrophic lateral sclerosis (ALS) is a devastating, rapidly progressive 

neurodegenerative disease characterized by selective degeneration of motor neurons 

(MNs), culminating in paralysis and premature death. The molecular mechanisms 

underlying MN vulnerability—particularly in the predominant sporadic form—remain 

poorly understood. Here, we establish N⁶-methyladenosine (m⁶A), the most prevalent 

internal mRNA modification deposited by the METTL3/METTL14 methyltransferase 

complex, as a pivotal epitranscriptomic regulator of ALS pathogenesis. Conditional 

knockout of Mettl14 specifically in mouse MNs recapitulates hallmark ALS features, 

including progressive MN loss, motor dysfunction, neuromuscular junction defects, 

and shortened lifespan. Mechanistically, widespread m⁶A hypomethylation disrupts 

expression of ALS-associated risk genes and, strikingly, reduces chromatin 

accessibility, thereby impairing transcriptional programs essential for MN survival and 

identity. In human disease models, induced pluripotent stem cell-derived MNs 

(iPSC-MNs) from both familial and sporadic ALS patients exhibit conserved m⁶A 

reduction, reinforcing a shared epitranscriptomic signature across ALS subtypes. To 

explore therapeutic potential, we deployed small-molecule activators of m⁶A and 

AAV-mediated gene therapy to restore m⁶A levels. These interventions markedly 

protected MNs from degeneration, rescued motor deficits in iPSC-MN cultures, and 

attenuated disease progression in ALS mouse models. Collectively, our findings 

position m⁶A dysregulation as a central driver of MN degeneration in ALS and 

highlight epitranscriptomic restoration—via pharmacological or genetic means—as a 

promising, translatable therapeutic avenue. This work also underscores the power of 

iPSC-based platforms for elucidating epigenetic contributions to neurodegeneration 

and broadens our understanding of RNA modifications in disease-relevant human 

stem cell models.

ABSTRACT
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  Nearly all mitochondrial proteins are synthesized in the cytosol and 
subsequently imported in-to the mitochondria via the translocase of the outer membrane 
(TOM) complex, in which TOM7 acts as a crucial regulatory subunit. Disruption of this 
import machinery can cause mitochondrial diseases with highly heterogeneous clinical 
phenotypes. Through whole-exome sequencing, we identified nine patients from seven 
unrelated Taiwanese families carrying TOMM7 p.P29L variant. All patients exhibited 
microcephaly, short stature, facial dysmorphism, and macular scarring; importantly, five of 
these patients developed moyamoya disease (MMD) at an average age of seven, explicitly 
establishing an association between the TOMM7 variant and human cerebrovascular 
defects. To delineate the pathology, a tomm7-knockout zebrafish model generated by 
CRISPR/Cas9 exhibited microcephaly, cranio-facial abnormalities, and cerebral vessel loss, 
closely mirroring the patient phenotypes. Furthermore, in CRISPR/Cas9-edited homozygous 
TOMM7 p.P29L endothelial cells (ECs), we observed elevated TOM7 protein levels, 
increased cellular senescence, and impaired tube formation. Mitochondria were 
abnormally enlarged and round. Proteomic analysis revealed a significant reduction in 
mitochondrial proteins involved in ATP synthesis and β-oxidation. Despite a modest decline 
in mitochondrial respiration, the ECs underwent significant metabolic reprogramming, 
shifting energy reliance to glycolysis, evidenced by the upregulation of HK2 gene and 
protein expression. This metabolic shift and structural defects, including loss of cristae 
structure and decreased respiratory function, were consistently validated in patient-derived 
ECs. Importantly, correction of TOMM7 p.P29L variant in patient ECs restored partial 
mitochondrial morphology and respiratory function. In conclusion, we demonstrated the 
essential role of TOM7 in balancing cellular energy sources and elucidated the molecular 
mechanism by which the TOMM7 p.P29L variant leads to autosomal recessive 
microcephalic osteodysplastic dwarfism with MMD. Our findings provide critical molecular 
and translational insights into how defects in mitochondrial protein import cause aberrant 
endothelial metabolism and contribute to cerebrovascular disease.

Key words: TOM complex, moyamoya disease, iPSC-derived endothelial cells, mitochondrial 
protein import, metabolic reprogramming
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  Lissencephaly is a brain development malformation disease caused by aberrant 
neuronal migration. Disruption of post-mitotic neuronal migration could be affected by the 
failure of the microtubules to guide neurons to reach their destination. Using whole exome 
sequencing, we identified a novel missense MAST1 variant from a lissencephaly patient. 
Recently, mutations in MAST1 were found to cause mega-corpus-callosum syndrome with 
cerebellar hypoplasia and cortical malformations (MCC-CH-CM). By using in-utero 
electroporation, we found that the knockdown of Mast1 caused neuronal migration delay 
but not cell differentiation and maturation. Mast1 knockdown also disrupts the corpus 
callosum arrangement compared to control. Interestingly, we did not observe any migration 
delay in the MAST1 mutations group, but those variants were not able to rescue and 
compensate for the loss of Mast1 induced by shRNA. We found that lissencephaly-related 
mutations in cell culture promote protein degradation, whereas microcephaly-related 
mutations showed stable protein expression. However, all the variants decreased the ability 
of microtubules to polymerize. Moreover, we showed that MAST1 could interact with Pten 
and further promote Pten phosphorylation, raising the prospect that phosphorylated Pten 
might regulate microtubule function through MAST1. We propose that MAST1 mutations 
caused a haploinsufficiency effect that further delayed post-mitotic neuronal migration 
through interaction with PTEN-regulating microtubule function.

ABSTRACT
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請您點擊或掃描會後問卷的 QR 碼，.
讓我們能收集更多寶貴的意見與建議。

感謝您為活動提供寶貴的回饋，
期待您的下次參與！

https://docs.google.com/forms/d/e/1FAIpQLSeNddBloftNwkx_ABPzkekRR-niLDg0k-0PhQwLe9nALUJ00g/viewform


ZOLGENSMA 是治療兩歲以下，經
基因確診之 SMA 脊髓性肌肉萎縮症
病人，其 SMN2 為 2 或 3 套，只需
單劑 1 小時的靜脈注射。
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