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The human genome contains 3 billion base pair DNA

* 43,162 genes
— 21,306 protein-coding
— 21,856 noncoding
—323,824 transcripts

— (Pertea, M. et al. 2018)
https://doi.org/10.1101/332825

https://www.youtube.com/watch?v=MvuYATh7Y74; https://www.ncbi.nlm.nih.gov/genome/guide/human/


https://doi.org/10.1101/332825
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Next-generation sequencing (NGS)
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Read Reads/ RNA-Seq Human Human
Flow Cell Cycles Ontions # Lanes Lane (M) GB/Lane samples@ Exome@ Genome @
x 20M  40X(50Mb) 30X

1X 100 SR

SP 100 2 X 50 PE 2 375 37.5 18 9 N/A

SP 300 2 X150 PE 2 375 112.5 18 28 1

SP 500 2 X250 PE 2 375 187.5 18 46 2
1X 100 SR

S1 100 2% 50 PE 2 750 75 37 18 N/A

S1 300 2 X150 PE 2 750 225 37 56 2.5
1X 100 SR

S2 100 2 X 50 PE 2 1,800 180 80 45 N/A

S2 300 2 X 150 PE 2 1,800 540 80 135 5.33

S4 300 2 X 150 PE 4 2,250 675 112 168 pé
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Cumulated test numbers NTUH Medical Genetics
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| Diagnosis in the genomics era  <¢
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Previous turnaround time of WES
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Rapid WES trio analysis

7 days
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More than 40,000 variants arise from WES
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1-2 variants in 1 gene



The MViewer software: Developed by NTU/NTUH

Whole Exome Sequencing

Alignment and Variant Calling

/

- . SNVs and small Indels Annotated from wANNOVAR Variants Prioritizer
- - : 1. Query other Databases

Human Gene Mutation Database
Online Mendelian inheritance in Man

Taiwan Biobank
ClinVar

MViewer
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2. Trio Analysis

3. Filter / 1 Rank Candidate Genes
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4, Interpretation Tool
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Case enrollment

* Enrollment criteria
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— Pediatric patients
* Admitted to ICU
* Positive newborn screen
 Patients need transplants
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* Undiagnosed disease
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* Trio analysis
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Diagnostic yield: 51.1% (48/94)

Total Positive
n=94 n=48

Mean agexSD (months) 17+2.4 15+2.7
Sex (M/F) 53/41 25/23
Turn around time (working days)
MeanSD 5.911.1 5.711.0
Median (Range) 4.0-9.9 4.1-9.1

45.8% (22/48) of the cases are first identified in Taiwan




Specific Redirection of

System involved Positive cases treatment (%) Total cases treatment (%)
Nervous system 11 6 (55%) 22 8 (36%)
Cardiovascular system 3 3 (100%) 13 2 (15%)
Metabolism/homeostasis 10 8 (80%) 16 6 (38%)
Immune system 3 3 (100%) 8 3 (38%)
Liver 3 3 (100%) 5 3 (60%)
Genitourinary system 2 2 (100%) 2 2 (100%)
Musculature 2 0 (0%) 2 2 (100%)
Multiple congenital anomaly 3 0 (0%) 3 1(33%)

Wu ET, et al. Pediatr Crit Care Med. 2019 Jul 1




e 4y4m girl, Acute gasotroenteritis for 1 day then loss of conscious, EKG showed
ventricular fibrillation

— CPCR, bosmin 0.1mg, DC shock 70J once, loading amiodarone and intubation, transfer to PICU

CPCR for several times due to refractory ventricular arrhythmia

Exome result: RYR2 NM_001035.2
— ¢.6737C>T (p.Ser2246Leu)

* Diagnosis: Catecholaminergic Polymorphic Ventricular Tachycardia

* Action
— beta-blockers
— Implantable cardioverter defibrillator




A child with recurrent ventricular arrhythmia
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BB A2 (Osteogenesis imperfect, 01)
and Ehlers-Danlos syndrome (EDS)
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EurJ Med Genet. 2014 Feb;57(2-3):113-22
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Sometime you just don’t have an idea about the
diagnosis

prichi.keyschinese.com.hk



Position cloning

Jul 19, 1999, NADIA HALIM

Current genomics
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Current Genomics 17(999):1-1 - May 2016
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