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Sequencing Facility
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http://medicalgenomics.md.chula.ac.th/
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Mutation detection with NGS
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Sequencer ApplicationDNA Sequencing Technologies

Million times faster
(1 million years       year)



NGS short-read: Exome Sequencing 
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N = 5034 cases 



Comprehensive Characterization of Human Genomes 
on Long-read sequencing

doi: 10.3389/fgene.2019.00426

SNVs
Indels

SV

Main advantages of LRS

SRS

LRS
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Logsdon, G.A., Vollger, M.R. & Eichler, E.E. Long-read human genome sequencing and its applications. Nat Rev Genet (2020).

•   Oxford Nanopore
Read length: up to 4 mb
Accuracy: >99%, 99.9%

• Pacific Biosciences
Read length:15 – 20 kb,  >100 kb

Accuracy: >99.9%, >99%

Single molecule

•   illumina
Read length: 5-7kb (N50)

Accuracy: 99.87%

Synthetic long-read

NGS Long-read 
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https://sapac.illumina.com/



 Single molecule real time sequencing  Synthetic long reads

NGS Long-read 

 Single molecule real time (SMRT) from PacBio  Oxford Nanopore Technologies (ONT)

Sequel system Revio system
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NovaSeq X series



- Amplicons sequencing

www.pacbio.com

Targeted sequencing Whole genome sequencing

- Continuous Long Read (CLR)
- Circular Consensus Sequencing (CCS)/HiFi
- 5mC in CpG contexts

www.pacbio.com

- No-Amp targeted sequencing

CCS/HiFi read: 15-20 kb

PacBio long-read: Application for genomic
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https://www.nature.com/articles/s10038-019-0679-0/figures/1

CLR read: >25 kb,      
up to 175 kb



PacBio long-read: HiFi sequencing 

7
https://www.nature.com/articles/s10038-019-0679-0/figures/1

8M ZMW
https://www.science.org/doi/10.1126/science.1162986



50 Kb deletion detected by using WGS HiFi
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Repeat expansion detection by using WGS HiFi

tandem-genotypes

chr chr17
from 48857974
to 48858074
pattern AATAG
gene CALCOCO2
location intron

G1900080_1_fwd 5,5,5,321
G1900080_1_rev 5,6,6,352,354
G1900080_2_fwd 334,349,358,375
G1900080_2_rev 6,6,6,6,353,378
G1900240_1_fwd 1,3
G1900240_1_rev 3,3,3
G1900240_2_fwd 2,2,3,3
G1900240_2_rev 3
G1900240_3_fwd 2,2,3,3
G1900240_3_rev 2,2,3,3
G1900241_1_fwd 3
G1900241_1_rev 4
G1900241_2_fwd 3,4,4
G1900241_2_rev 3,4
G1900241_3_fwd 3,3,3,4
G1900241_3_rev 3,3,4,4,4,4
G1900242_1_fwd 2,78,96

S1

S10
S1
S1
S1
S1
S2
S2
S2
S2
S2
S2
S3
S3
S3
S3
S3
S3



PacBio long-read: Amplicon sequencing
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Long length PCR ( one primer pair) 8.5 kb

CCS sequencing



SMRT CellSampleApplicationSequencer

11512WGS (CLR)Sequel I

4156
Amplicon Sequencing: CYP2D6 
CYP21A2, BAFME

105RNA sequencing (Iso-Seq)

318Microbial Assembly (Multiplex)

8672Amplicon Sequencing: HLA

494223WGS HiFiSequel II/IIe

11No-Amp targeted sequencing

196Amplicon Sequencing: HLA

6361183Total:

PacBio long-read: MDCU
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2018 - 2021

2020 - 2023



PacBio long-read: Application for genomic
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1,300 
30X HiFi human

/year

88
30X HiFi human

/year

“HiFi reads produced the most accurate results 
for both small and large variants.”
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