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Cancer Cell ¢ CelPress

OPEN ACCESS

Integrative analysis of lung adenocarcinoma
across diverse ethnicities and exposures

Shankha Satpathy,’.2425.26.* Natalie M. Clark, 2% Yi-Ju Chen,%2% Noshad Hosseini,®% Ya-Hsuan Chang,*2> Yi Hsiao,%%>
Jonathan T. Lei,> 25 Francesca Petralia,®25 Jin-Shing Chen,”25 Yifat Geffen,’-2' David |. Heiman,' Indranil Paul,’
Hanbyul Cho,* Michelle Hollenberg,® Giacomo B. Marino,® Kuen-Tyng Lin,> Rahul Mannan,® C. Jackson White,'

Joe Allen,” Shayan C. Avanessian,’ M. Harry Kane,” Ashley Wolfe,” Miloni Kinarivala,” Wenke Liu,® Shankara Anand,’
Mong-Wei Lin,” Moe Haines,' Erik J. Bergstrom,' Grant Hussey,® Ginny Xiaohe Li,° Deepak C. Mani,' Hao Fang,”

(Author list continued on next page)
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SBaylor College of Medicine, Houston, TX 77030, USA

lcahn School of Medicine at Mount Sinai, New York, NY 10029, USA

"National Taiwan University Hospital and National Taiwan University College of Medicine, Taipei, TW, Taiwan

SNYU Grossman School of Medicine, New York, NY 10016, USA

“National Taiwan University, Taipei, TW, Taiwan
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11Chung Shan Medical University Hospital, Taichung, TW, Taiwan

2National Center for High-performance Computing, National Applied Research Laboratories, Hsinchu, TW, Taiwan
¥The University of Texas MD Anderson Cancer Center, Houston, TX 77030, USA

140ffice of Cancer Clinical Proteomics Research, Division of Cancer Treatment and Diagnosis, National Cancer Institute, Rockville, MD 20850,
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SCIENCE ADVANCES | RESEARCH ARTICLE

PUBLIC HEALTH

Diversity and longitudinal records: Genetic architecture

of disease associations and polygenic risk in the
Taiwanese Han population

Ting-Yuan Liu1'2, Hsing-Fang Lum, Yu-Chia Chenm, Chi-Chou Liao"’, Ying-Ju Lin3'4'5,

Jai-Sing Yang®*, Wen-Ling Liao*”®, Wei-De Lin**®, Shih-Yin Chen®*¢, Yu-Chuen Huang>*®,
Wei-Yong Lin3'7, Yu-Huei Liu4'7'9, Kai-Cheng Hsu"""'”, Shih-Sheng Chang"’, Hong-Da Chen“,

Yu-Pao Chou'®, Jan-Gowth Chang'*'*t, Chung-Hsing Wang'®, Chwen-Tzuei Chang"’,

Chung-Ming Huang'®, Kai-Jieh Yeo'®, Tzu-Yuan Wang'®, Chin-Chung Yeh?, Jiunn-Horng Chen'®,

Chi-Ping Huangzo, Hsueh-Chou Lai”, Rong-Hsing Chen19, Hui-Ju Linu, Po-Yuan Wun,

Jiu-Yao Wang“’zs, Chin-Chi Kuog'm’", Der-Yang Chozs'zg, Chang-Hai Tsai3°, Fuu-Jen Tsai>®3132«

Nucleic Acids Research, 2025, 53, gkaf597
https://doi.org/10.1093/nar/gkaf597
Genomics

i OXFORD

e
ANNIVERSARY

Telomeric repeat-containing RNA increases in aged human
cells

Yu-Hung Hsieh', Chin-Hua Tai'{, Meng-Ting Yeh'-{, Yu-Chen Chen', Po-Cheng Yang ©7,
Chien-Ping Yen', Hong-Jhih Shen', Chan-Hsien Yeh?:3, Hung-Chih Kuo ©23, Der-Sheng Han*5*,
Hsueh-Ping Catherine Chu ©"*

TInstitute of Molecular and Cellular Biology, National Taiwan University, No. 1 Sec. 4 Roosevelt Road, Taipei 10617, Taiwan
2Graduate Institute of Medical Genomics and Proteomics, National Taiwan University College of Medicine, Taipei 10051, Taiwan
3|nstitute of Cellular and Organismic Biology, Academia Sinica, Taipei 11529, Taiwan

“Department of Physical Medicine and Rehabilitation, National Taiwan University Hospital, Bei-Hu Branch, Taipei 10051, Taiwan
5Department of Physical Medicine and Rehabilitation, College of Medicine, National Taiwan University, Taipei 10051, Taiwan
“To whom correspondence should be addressed. Email: cchu2017@ntu.edu.tw

Correspondence may also be addressed to Der-Sheng Han. Email: dshan1121@yahoo.com.tw

The first three authors should be regarded as Joint First Authors.

Bioinformatics, 2025, 41(8), btaf110
https://doi.org/10.1093/bicinformatics/btaf110
Advance Access Publication Date: 13 March 2025

Original Paper OXFORD

Data and text mining

LipidFun: a database of lipid functions

Wen-Jen Lin"?*, Chia-Hsin Liu*'®, Ming-Siang Huang?, Pei-Chun Shen?, Hsiu-Cheng Liu3,
Meng-Hsin Tsai®, Yo-Liang Lai®, Yu-De Wang®®, Mien-Chie Hung®?-®°, Nai-Wen Chang'®*,
Wei-Chung Cheng?311+©®

'School of Medicine, China Medical University, Taichung 404333, Taiwan

2Graduate Institute of Biomedical Science, China Medical University, Taichung 404333, Taiwan

3Cancer Biology and Precision Therapeutics Center, China Medical University, Taichung 406040, Taiwan

“Department of Computer Science & Information Engineering, Asia University, Taichung 41354, Taiwan

®Department of Radiation Oncology, China Medical University, Taichung 404328, Taiwan

“Department of Urology, China Medical University, Taichung 404333, Taiwan

"Institute of Biochemistry and Molecular Biology, China Medical University, Taichung 404328, Taiwan

5Molecular Medicine Center, China Medical University Hospital, China Medical University, Taichung 404328, Taiwan

°Department of Biotechnology, Asia University, Taichung 413305, Taiwan

°Department of Medical Research, National Taiwan University Hospital, Taipei 100229, Taiwan

"'The Ph.D. Program for Cancer Biology and Drug Discovery, China Medical University and Academia Sinica, Taichung 404328, Taiwan
*Corresponding authors. Nai-Wen Chang, Department of Medical Research, National Taiwan University Hospital, No.1, Changde St., Zhongzheng Dist,, Taipei
City 100229, Taiwan. E-mail: naiwun@gmail.com; Wei-Chung Cheng, Cancer Biology and Precision Therapeutics Center, China Medical University, No. 100,
Section 1, Jingmao Road, Beitun District, Taichung City 404328, Taiwan. E-mail: cwc0702@gmail.com.

1 = equal contribution.

Associate Editor: Zhiyong Lu
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Annual Growth Rate

Timespan Sources Documents

2013:2025 25.32 %

Authors Authors of single-authored docs International Co-Authorship Co-Authors per Doc

0 27.12 % 10.1

Author's Keywords (DE) References Document Average Age Average cilations per doc

661 11146 4.25 20.91

metaplastic breast carcinoma

epithelial-mesenchymal transition
single-cell rna sequencing
lung adenocarcinomaimmune checkpoint 1nh1b1t0r"mTlunotherapy
dna damage response hl lant
bulk gene expression profiles ge ne tl C dlagn 0S 1 S E?;mfe:rrnllr:t?cin
alternative SpllcmgprognOSIStranscrlptlon factors

mutation

winepatocellular carcinoma iy
g“éﬁ‘e"'ﬁzé)ihaué“breast cancergeneticsgre ot

next-generation sequeficing

deafness anti-pd- 1A chronic kidney disease
kuroshio chrrentdEEP learl]ln cov1d—19fr0motemp0ral dementia

maChlne learnlngretlnltls pigmentosa

precision medicine]'T) - seqovanag"gggg’ggm'a

" next generation sequencing

next-generation sequencing (ngs)

tumor microenvironment
esophageal squamous cell carcinoma
mesenchymal-epithelial transition
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GP1-3: GPU (V100) for NVIDIA apps

Parabricks

NVIDIA Parabricks for Alignment & Variant Calling

Speed, Scale, Accuracy

Gold Standard Processing and Quality Control High-Accuracy Variant Calling

VCF/gVCF

@

Universal Analysis Up to 100x Acceleration Up to 50% Lower Cost Higher Accuracy with Al
Industry-standard tools for all Up to 100x faster for WGS Up to 50% lower compute cost for The power of deep learning for
major sequencers, ported to GPU compared to CPU-only WGS compared to CPU-only customized high accuracy analysis
@nvioia

BioNeMO

What is NVIDIA BioNeMo?

Build, Adapt and Deploy Al Models for Computer-Aided Drug Discovery

N

Build/Adapt Deploy
Biomolecular Biomolecular Protein-Ligand
Generation Property Prediction Docking
B G 2] i
Data Protein Protein Single Cell &
szf;z:”s Ease-of-Use . = e Structure Binder Spatial Omics
Prediction Design
BioNeMo Framework BioNeMo NIMs

Open-Source (GitHub) | NVIDIA Al Enterprise Developer Program | NVIDIA Al Enterprise

‘ Q . NVIDIA DGX

g WE1BUGcus oracLe

<AnviDIA

10
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GP1-7:Ingenuity Pathway Analysis
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File Edit View Window Help Provide Feedback | Support Stuart Demo Close IPA

Genes and Chemicals  Diseases and Functions  Pathways and Tox Lists

Create New... Advanced Search )|

Search

10 11:25 AM Canonical Pathways - 0O x

Analysis - NRF2 tra r Andreas - 2

Expr

nscription p-va

Summary  Graphical Summary  Canonical Pathways  Upstream Analysis  Diseases & Functions Reg ® Xenobiotic M...

Chart  Overlapping B %8 @ - ¢) (¥ @ Buid | Overlay »
tomize Chart Horizontal @ Vertical View as: ked Bar Chart § Xenobioti bolism AHR Signaling i
Sustomaze Cha orizontal @ Verticl View ss: | Stacked Bar Chart | & BB B9 ’ Overlay: NRF2 transcription p-value 0.01 for Andr rgas - 2070-08-1011:25 AM, Expr
Fold Change
W positive z-score z-score =0 [ negative z-score no activity pattern avaiable ]
¥ & v ! show legend
«ailn - LT
75{ * q .
3 + -
| g : <
g R 4
251 y
‘ i ' T - > .
00" - ~ — - ~ . &
= F] = = L
5 ! S g % g E B 5 g g g ! = iize st
§ 5 §F §F % & & i B § ot § i E
§ £, 3F 3% £5 s § 4 ¢ 3
£ %y §2 8 8§ 18 =8 g i Ik
g g = = = = E = & g & @
i3 i g g LI T 3 =} £ g § & £ 3
8% 3° 8% 8% § ¥ 5 #F ¥ s § ¢ 3
Av
20 molecule(s) associated with Xenobioti bolism AHR Signali hway at NRF2 transcription p-value
11:25 AM [Ratio: 20/85 (0.235)] [z-score: 3.578] [p-value: 3.83E- 10]
Add To My Pathway Add To My List Create Dataset Customize Table Exj
Symbol Entrez Gene ... * Identifier + Measurement + Add/Remove column(s) Expected
Ensembl/Gen... * Expr Fold Cha... * Expr p-value .3 ¥
ALDH1A1 aldehyde dehydrogena NM_013467 12170 2.03E-06 +Up -
ALDH1L1 ENSN 130¢ +1.377 7.06E-06 +Up
ALDH3A1 aldehyde dehydrogena NM_007436 +2.018 3.44E-05 +Up
ALDHIR1 *+1.260 4 6RF-03 *+lin © 2000-2020 QIAGEN. All rights reserved.

Selected/Total molecules: 0 / 20 oo
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Pipelines Resources ~ Docs Community ~ About ~

Pipelines

Browse the 140 pipelines that are currently available as part of nf-core.

Search Released 24

rnaseq w1121

RNA sequencing analysis pipeline using STAR, RSEM, HISAT2 or
Salmon with genefisoform counts and extensive quality control.

released about 1 month ago

a4 Archived 12

sarek ¥% 496

Analysis pipeline to detect germline or somatic variants (pre-
processing, variant calling and annotation) from WGS [ targeted
sequencing

released 5 days ago
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Playlists

Bloehto Accelerates Drug Discovery with A1

2025 BT EWMBRAIRIELIEL: NVIDIA t 2025 B{TEMBAIRIELIES: NVIDIA ¢ 2023 GATKEIRR (il Day4 Part1 {2023 GATKEIRRH Sl Day4 Pari2 (Intro to
Parabricks super-charged genome analysis BioNeMo Protein Design (IGuided Demo] Mitochondria Data/Intro to... single-cell RNA-seq analysis)

Copynumbes prafie

2023 GATKEIF 3Bl Day3 Part3 {2023 GATKEIFR#EilA Day3 Part2 (infroto : 2023 GATKEIFRSA I Day3 Part1 (Introto | 2023 GATKEIF¥ SN Day2 Pari3 (intro to
(Germline Copy Number Variation) Somatic CNAs) Somatic Variant Discovery/Somatic SNVs... DRAGEN-GATK/Processing Long Reads)
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lllumina Library Prep Services

Fees of sample QC test would be additionally charged depending on services.

(5-Ca)

(S-Ch)

(5-R)

(5-Ha)
(5-Ho)
(5-Hd)
(S-He)

(5-Hf)

(5-X)
(5-Y)

Whole Genome Sequencing Academy Industry
Shotgun Paired-End DNA Lib Prep, Gel-free 4,200 5,250
Shotgun Paired-End DNA Lib Prep, Gel-plus 7.500 9,380
Shotgun Long Insert Paired-End DNA Lib Prep, 7.800 9,750

Gel-plus

Nextera Paired-End DNA Lib Prep

3D Genome Sequencing Academy Industry
Hi-C DNA Lib Prep (ARIMA) 21,500 26,880
Hi-C DNA Lib Prep (Phase Genomics) 22,200 27,750
Micro-C DNA Lib Prep (Dovetail) 27,500 34,380
HiChiP DNA Lib Prep (Dovetail) 29,000 36,250
Omni-C DNA Lib Prep (Dovetail) 27.500 34,380
Whole Exome Sequencin

Target Enrichme:t ¢ D —
Human Whole Exome Capture 12,000 15,000
Target Panel Capture {Customized Prep) Inquiry Inquiry

High-Throughput

Genomics Core at BRCAS
BEEREREZOERE

(NX2100-LTO)

*Illumina {EEHEE*

Special Promotions

Promotions

Detailad necification

NextSeq P2 v3, 100 cycles

(limited-time offer; 1 FC)

(NX2100-LTO2) NextSeq P2 v3, 100 cycles

(limited-time offer; =2 FC)

(NX3300-LTO1) NextSeq P3, 300 cycles

(limited-time offer; 1 FC)

(NX3300-LTO2) MextSeq P3, 300 cycles

(limited-time offer; 2-3 add-on)

(NX3300-LTO4) NextSeq P3, 300 cycles

(M5S50) [2]

(MS300) [3]
(MS500) [2]
(MS150) [2]

(limited-time offer; above 4 add-on)
(Detailed kit specifications)

MiSeq 50 cycles v2, SR50

MiSeq 300 cycles v2, PE150 or SR300

MiSeq 500 cycles v2, PE250

MiSeq 150 cycles v3, PE75 or SR150

Academy Industry

54,000 67,500
212,000 265,000
181,700 227,130
166,600 208,250
35,400 44,250
45,900 57.380
51,700 64,630
39,500 49,380

https://ngs.biodiv.tw/NGSCore/services-prices/
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28

The Most Reliable Way to Order NGS Services from Top Providers.

1. Find and select matching services (optional):

Sequencing & library prep [T CaEle S l] ‘ Library prep only ]

2. Submit your request:
We typically respond within 2 business hours (US Central Time)

Project type: DNA (whele genome) v Email: Your email

Number of samples: 1 First name: First name

Match by number of reads | Help me ] Last name: Last name

Targeted genome size: 3,200.000.000 I need library preparation and sequencing for 1 samples with a minimum
coverage of 30X on genome size of 3,200,000,000 bases for a DNA (whole

Minimum coverage per sample: 30 genome) project

Q, Find Services

If you're interested in any of the options below, click "Add to Request".
0 options selected.

Total: $6.414.68 Instrument: lumina NextSeq Coverage per sample:~50X
1000/2000 P2 Output per sample: ~160Gh
Add to Request Allocation: 2 lanes Reads per sample: ~1,600M
Number of samples: 1 Read length: 2 x 100bp (Paired End)

¥ Close details Location: Oklahoma, USA Library type: Illumina - DNA (whole genome)
Turnaround: ~28 days Kit: lllumina Nextera DNA

Estimated price per Gb: $40.09/Gb

Details:
Description Qty x Unit Price Subtotal
Mext-Generation Sequencing 2x$3,161.62 $6,323.24

- Instrument: Illumina NextSeq 1000/2000 P2 - PE 100 Cycle

- Read length: 2 x 100bp (Paired End)

- Pricing unit: per flow cell

- Number of samples: 1

- Estimated number of pass filter PE reads/sample: Up to 1,600.0M (800.0M in each
direction)*

- Estimated output/sample: Up to 160.0 Gb*

- Estimated coverage/sample: Up to -50X (on genome size of 3.2Gb)

- Guaranteed number of pass filter PE reads/sample: TBD (to be confirmed by the
provider)

- Deliverables: FastQ files uploaded to Genchub project bucket

up to 400 million clusters and 80 Gb (2 X 100 cycles or 1 X 200 cycles)*®

The base price for sequencing does not include library QC costs. The QC costs are
charged separately.

We require a minimum of 20 micreliters at 5 ng/ul (fluorescence method). More is

better.

* Estimates based on manufacturer specs. The guaranteed estimate is 90% of

https://genohub.com/ngs/#q=b66b6d36ef
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Illumina Library Prep Services

Fees of sample QC test would be additionally charged depending on services.

(8aCa)
(5-Ch)

(504

(5-Hal
(5-Hr)
(5-Hd)
(5-He}

(5-Hf)

(5-3a)
(5-Tal

(5T}

(5-Tz}

(5}

(552}

(58]

(5G]

Whole Genome Sequencing
Shotgun Paired-End DMA LIk Prep, Gel-free

Shotgun Palred-End DNA Lib Prep, Ged-plus

Shintgun Long Insert Paired-End DR LS Prep,

Gelplus

Mextera Faired-End DMA Lib Prep

3D Genome Sequencing

HILC OMA Lin Prop (ARIMAY

HI.C DMA Lin Prep (Phiase Genomies)
MliEra.C DMA Lib Prep {Davetsil)
HIChIF DNA LIk Prep (Davetaily
Qmnl-C DHA Lik Prea [Dovetall)
Whole Exome Sequencing
Target Enrichment

Human Whale Exome Capture

Targes Paned Capture [Custamized Prep)

Metagenome Sequencing
Hextera Indexing PCR (2nd Step FCR)

165 Amplicon.seq (V3-44) Lin Pren

Epigenome Sequencing
{Bisulfite Seq) DMA Mechylazion Lib Prea

{ChiR-Z2q) ChiF DM& Lib Freg

|DAP-Seq) Genomic DMA Lik Prep for TF Binding

|DAP-Seq) Indexing POR

Whole Transeriptome Sequencing

Stranded RMA LD Freg, Pody-a

Stranded RMA Lo Frep, Ribo-zera Flus

Low:Input Stranded RMA Lio Frep, Riba-zera
{Mammalian Gl

Stranded RMA LIS Prep, Ribo-zera (Customized
Preq)

Ulera Lowr-Input RNA Lib Prep, Faly.A [Non.
siranged)

Stranded RMA Lo Frep, Pody-A (Customized Prea)

Small RNA Sequencing
small RMA Lib Prep (miRRA)

radome Lo Prep (PARE]

Academy
4,200
7500

7,200

2,500

Academy
21,500

22,300

29,000

27,500

Academy

12,000

Inguiry

Academy
1,000

1,300
Academy

300

5,200

Academy
4,900
7,100

E,E200

Inquiry

£,200

Inquiry
academy
5,400

16,000

4,820

Industry
26,230
27,750

34,330

Indusiry

15,000

Inquiry

Industry
1,250
1,630
Indusiry
T.BHD
7.250
4,380

Z,500

Industry
6,120
8,220

8,500

Inquiry

7750

Inquiry

Industry
1,7

20,000

PacBio Sequel Library Prep Services

Fees of sample QC test would be additionally charged depending on services.

(F-BEL}
(F-MAS)

(P-A}
(F-Bx)
(F-By)
(P-C}

(F-D}

(F-G)
(P-H}

Service ltems (SPK2.0)
SMRThell Prep

MAS Frep

Amplicon Sequencing

Full-length 165 Amplicon Prep (1-step PCR}
Barcoded Amplicon Prep (2nd PCR)
Barcoded Amplican Prep (2-steps PCR)
Plasmid/Amplicon DNA SMRTbell Lib Prep

(Barcoded Adapter Ligation)

Whole Genome Sequencing

Ultra Low-input DNA HiFi SMRTbell Lib Prep (Gel-

olus 51 3KE]
Genomic DNA SMRTbell Frep, CLR {10-100KB)

‘Genomic BNA SMRTbell Prep, HiFi (5-50KB)

* I P-H)F—REFBERX BIEE - TEEIFET

(F-1)
(P-Iz}
(F-Jxb

(F-M)
(P-Nh)

(F-NK)

RNA Iso-Seq

RMA Iso-Seq SMRTbell Prep
Multiplexed RNA Iso-Seq Prep
Multiplaxed RMA FLEF-Seq Frep

MAS-seq
MAS-Seq SMRTbell Prep for FL16S

MAS-Seq SMRThell Prap for Bulk Iso-Seq
{homebrew)

Academy
a100

23,800

Academy
1.200
1.400
2.000

8100

Academy

26,600

12,900

12,500

Academy
10,000
5.000
2,300

Academy
1,200

22,200

MAS-S2g SMRTbell Prep for Bulk Iso-Seg (Kinnex) 10,800

ONT Library Prep Services

Fees of sample QC test would be additionally charged depending on services.

ONT Library Prep Services

(N-D109)  ONT Genomic DNA Lib Prep (for GridION)

(N-D114)

ONT Genomic DNA Lib Prep (for PromethiON)

Academy
6,600

6,600

GridlON Sequencing Services

(GridION094) *E—i%— (Buy 1 get 1 free)*
(GridION104) *H—i%— (Buy 1 get 1 free)*

GridION Sequencing Services

(GridION094) GridION (MinION R9.4)

(GridION104) GridION (MinION R10.4)

(GridION-P)  PromethiON P2 Solo (PromethiON R10.4)

Academy
39,700
39,700

55,400

Industry
10130

29,750

Industry
1.500
1,750
2,500

10,130

Industry

33250

16130

15,630

Industry
12500
5250
10,330

Industry
1,500

27.750

13500

Industry
8,250

8,250

Industry
49,630
29,630

69,250

10x Genomics - Spatial Transcriptome

Fees of sample QC test would be additionally charged depending on services.

10x Visium
NTO) 10 Visium Tissue Optimization
(ANGE) 10 Visium Gene Expression
(LNFF) 10 Visium Gene Expression far FFPE

(XVFP-Cyr) 10X Visium CytAssist Gene Expression for FFPE 122,700

(XVHD) 0% Visiim HD [CytAssist] (human, mouse}
(X-HDZ) 103 Visiim HD 3-palyd (CytAssist
10x Xenium
(¥e-hSk), 100 Xenium human panel
(%0500}
(%c-mSkl, 10X Xenium mouse pancl
(%m0}
He-fuss) 10X Xenlum custom panel

10x Genomics - Single Cell

Fees of sample QC test would be additionally charged depending on services.

10x Single Cell Chromium X

X-C50) 10 Chromium X Single Cell 3" GEX
INCHP1)  Single Cell GEM Chip G (CSC)

X-CIM} 100 Chromium X Single Cell 5 GEXVD)
INCHP2)  Single Cell GEM Chip K (CIM)
[CBCRh} VDJ-human BCR
PCTCRN}  VD)-human TCR

-CMM) 10X Chromium % Single Cell Multiome
[NCHP2)  Single Cell GEM Chip | [CMM)

-CTC) 10 Chromium X Single Cell ATAC
INCHP4)  Single Cell GEM Chip H (CTC)

-CITE) CITE-5eq

AvTi2e ElemBi Elem! NextSeq
Sequenci Prep Teton va

Teton-CytoProfiling

« ElemBio ClouBreak FreeStyle
« Aviti24 (Rouserouces)

« Sequencing Specs

« Optimization and Culture Techniques

« Teton™ CytoProfiling User Guide

« Ieton - CytoProfiling

Teton Panels Kit

(Detailed kit specifications)

Human MAPK-Apoptesis Panel Kit

Human Neuro Panel

Human Immuno Panel Kit

Academy Industry
44,800 56,000
£7.500 34,330
24,100 105,130
228,380
Inguiry nquiry
Inguiry nquiry
Academy Industry
Inquiry nquiry
Ingquiry nguiry
Inquiry nquiry
Academy Industry
20,700 13375
12,000 15,000
94,300 17,820
13,000 16,250
3.400 1750
9.400 1,750
155,000 198,750
12,250 15320
22400 103,000
14,000 17.500
Wnguiry Inguiry
Academy Industry
(Chip / FlowCell) (Chip / FlowCel)
inquiry inquiry
inquiry inquiry
inquiry inquiry
inquiry inquiry
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d Manual Multiplexing Integrated fluidic Liquid-handling Nanodroplets Picowells In situ barcoding
circuits robotics
dF 4WF
A7 ==
= ok
- et |
! ]

Tang et al. 2009

b

Single cells in study

Islam et al. 2011?* Brennecke et al. 2013%

Jaitin et al. 201433

Klein et al. 2015%
Macosko et al. 2015

Bose et al. 2015% Cao et al. 20175

Rosenberg et al. 2017%

1 i PLiT-
1,000,000 |- Ox Genomics SPLiT-seq
Drop-seq @ sci-RNA-seq
100,000 - MARS-se CytoSeq © inDrop -4
X @ D- DroNC-seq
10,000 - @) O o
High-throughput STRT-seq CEL-seq Fluidigm C1 © ® O % é%—Seq-Well
1,000 - sequencing of RNA ‘ o O
100 from single cells o o 0 QOO
@
10 e e, o© o o SMART-seq2
1L - SMART-seq
L I l I | | | L L
2009 2010 2011 2012 2013 2014 2015 2016 2017

Study publication date

Nat Protoc. 2018 Apr;13(4):599-604
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Budget-dependent experimental design

bt H CHY+R A data

Detection or Application

Recommended Coverage (x) / Reads {millions)

Whole genome sequencing

Homozygons SNVs

15x

Heterozygouns SNVs 33x
INDELs 60x
Genotype calls 35x
CNV 1-8x

Whole exome sequencing

Homozygons SNVs

100x (3x local depth)

Heterozygouns SNVs

100x {13x local depth)

INDELs

not recommended

Transcriptome Sequencing

Differential expression profiling 10-25M
Alternative splicing 30-100M
Allele specific expression 30-100M
De novo assembly >100M

https://genohub.com/recommended-sequencing-coverage-by-application/
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Depth of coverage
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Depth of coverage

5X
4x
3X
2X

=
4

Breadth of coverage

| Reference genome

www. metagenomics.wiki

MULTIPLE COPIES OF A GENOME

J

x
m
|>
=
wn

High Coverage Low Coverage

J

CONSENSUS SEQUENCE

https://www.metagenomics.wiki/pdf/qc/coverage-read-depth
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i . A T2682fs B NES _NLS Catalytic domain 473
> Front Genet. 2023 May 10:14:1172365. doi: 10.3389/fgene.2023.1172365. eCollection 2023. v e e e ODC25C |
G 500 1000 1500 2000 2500 3000 CDC25C #——+ ) -
Diagnostic rate of germline pathogenic variants in j— =
pancreatic ductal adenocarcinoma patients using NS —
SPINK1 g —
L ] 1] 20 40 60 79
whole genome sequencing o e
BRCAT R'N USPME!;T:]
0 500 1000 1500 1863  ysP4d
An-Ko Chung ' 2, Ro-Ting Lin 2, Chun-Chieh Yeh # °, Chi-Ying Yang ©, Chang-Jiun Wu 7, - / sm—— h““*““
Pei—Lung Chen 18 . Jaw-Town Lin 9 CASP8 6_'_'_'_'_—'Em Wlas E : e : i = i
Affiliations + expand
PMID: 37234870 PMCID: PMC10205989 DOI: 10.3389/fgene.2023.1172365 ;
® Frameshiftinsertion © Splice site ® Nonsense 8

UsSP44
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Case Reports > IntJ Mol Sci. 2021 May 25;22(11):5594. doi: 10.3390/ijms22115594.

Identification of Novel Genomic-Variant Patterns of
OR56A5, OR52L1, and CTSD in Retinitis Pigmentosa
Patients by Whole-Exome Sequencing

Ting-Yi Lin T Yun-Chia Chang 2 Yu-Jer Hsiao 3, Yueh Chien 4 2, Ying-Chun Jheng 1607
Jing-Rong Wu 4 Lo-Jei Ching - De-Kuang Hwang 246 8 Chih-Chien Hsu 2, Tai-Chi Lin 2 4 6 8
Yu-Bai Chou 2, Yi-Ming Huang 2, Shih-Jen Chen 2 ©, Yi-Ping Yang # & 2 1 ping-Hsing Tsai 4 >

Affiliations + expand
PMID: 34070492 PMCID: PMC8198027 DOI: 10.3390/ijms22115594

NLCHL
Sequencing and alignment
L FasTaFormat 1 nesm
Variant annotation Filtering
Read mapping BWA Mapping qualityRank Sum test
Reference genome UCSC hg38 ¢ 2785 snp
Variant detection SAMTOOLS Prioritization
Annotation Annovar TW_AF < 0.001 or none available
Ensembl Variant Effect Predictor Total read depth > 20
J- VCF Format None in normal patients
Variant databases Jv 508 snp
Clinvar Frequency = 5/5
dephen'z i,. 6snp
LRT Determination
SIFT Genomic PCR
MetaSVM Sanger sequencing
B -
60
50
§ 40
N
20
Il
] U
FERRERRESREERRERREENENN:

==
=

Splica_gonct varant (0.7%)

vanant
Adtin Cyloskelel

o8
2%~ %
Protmnacecus Extraceliuar Matrix

@6%)

(4.0%)

Apical Plasma Membrane
(2.8%)
Cytoskeioton.
3.9%)

Microtubule
=)

D Protain_atoring_varaat (0.5%). |
E

1 ‘§§v’

Splce_regon_variant (2.7%
Inframe_delation (3. 9%}
Intron variant (1.5%] f\\
Stop_gained (1.9%)/
Framashi_ [ |' .

Stant_lost (0.2%)
Stop_lost (0.2%)

G 11-9%)  Basclatersl Plasma Membrane

0%)

1.7%)

Mombrane
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Bulk RNA-seqg

Recruitment of )
CGL2 patients and
> Sci Data. 2021 Oct 13;8(1):265. doi: 10.1038/541597-021-01040-4. \ C°“ir°'s J
. 4 N
RNA-seq of peripheral blood mononuclear cells of Whole blood
. . . . collection
congenital generalized lipodystrophy type 2 patients /\
4 ) e )
Yen-Hua Huang ' 2, Tzu-Chien Su ', Chung-Hsing Wang 2 4, Siew-Lee Wong 2, Yin-Hsiu Chien ©, Total RNA Biochemical
Yu-Tai Wang 7, Wuh-Liang Hwu ©, Ni-Chung Lee & extraction analysis
. S . J
Affiliations + expand l l
PMID: 34645804 PMCID: PMC8514467 DOI: 10.1038/541597-021-01040-4 ( Y _ A
RNA- Sub-grouping of
Sequencing patients
\. J . J

Identification of
differentially expressed

genes (DEGs)

[ Pathway analysis ]




Single-cell RNA-seq
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> Stem Cells Trans| Med. 2024 Mar 15;13(3):293-308. doi: 10.1093/stcltm/szad090.

Histone Trimethylations and HDAC5 Regulate
Spheroid Subpopulation and Differentiation
Signaling of Human Adipose-Derived Stem Cells

Ming-Min Chang T2 YiKai Hong > 4 Chao-Kai Hsu @ #, Hans I-Chen Harn 2, Bu-Miin Huang o
Ya-Hsin Liu @, Fu-1 Lu 7, Yuan-Yu Hsueh 4 & 9, Shau-Ping Lin ] Chia-Ching Wu ALl

Affiliations + expand
PMID: 38173411 PMCID: PMC10940829 DOI: 10.1093/stcltm/szad090

o
oy 1 =
Sphorosds A, - = - — —*
Differentiation - y .-{”/ ol "
Induction Ry - =" < -
(G B i =2 TETTTUR Analysis
Chigasn- e ..

Lirary Prop &
usncing

Cell GEM Coll
Pooling  Ganération Encapsulation
B c
20 | Cagshicng
8 digdribesion (%)
L Chater
o A ASC  Spheoid
VA S B
0 RN % Wad 1842
\ : 5 Wy 8AT
Ll (S 7 : b 987 1087
'i i 2 a0 004




WGS + RNA-seq

NLCHLC
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> J Biomed Sci. 2025 Jan 2;32(1):2. doi: 10.1186/s12929-024-01094-7.

HBV DNA integration and somatic mutations in HCC
patients with HBV-HCV dual infection reveals
profiles intermediate between HBV- and HCV-
related HCC

Chiao-Ling Li 1, Chia-Lang Hsu 2 3 4, You-Yu Lin @ ©, Ming-Chih Ho 7 &, Rey-Heng Hu 7 ?,

Sheng-Tai Tzeng 10 va-Chun Wang 10 Yasuhito Tanaka 11 12, pej-Jer Chen 13 14 15,
Shiou-Hwei Yeh 16 17 18

Affiliations + expand
PMID: 39743539 PMCID: PMC11694426 DOI: 10.1186/512929-024-01094-7

HBV-HCCs (N=164)

HBV integration BE%
HE- TEF4TrIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 26%
HBV-MLL4 T 10%
TERTp mut| 26%

CTNNE1 murclj 13%
resamut]l [N 11111 L 10
HBCV-HCCs (N=93) TERTs mutation

HBV integration 55% HBY HBCY HCW
HBV- TERTIlIlI"lIlIlIlIl 17% HEV 0.0040% |<0.0001"*
HBV-MLL4 3% HBCV - 0.0008"
TERTp mut 43% HCV -

CTNNBT mut 35% e
1 mutation
wesamutl U LWL W M1 W LW 25% g T mutatn
HBV | |<0.0001+] 0.0027"
HCV-HCCs (N=56) ey . T ose

HBV integration [[]] 7%  |HBVintegraion MNeg | Pos oy -
HBV-TERT 2% HEV-TERT  Neg | Pos
HBV-MLL4 0% HBV-MLLS  Neg | Pos TP53 mutation
TERTp mut 71% TERTpmut  WT | MUT HBEY HBCY HCY

CTNNBT mut 30% | CTNNEImut WT | MUT HBY | 00255 | 04114
P53 mut|| ||| [ LI a5 TPS3mut  WT | MUT HEE: : 0.0115
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WES + published RNA-seqg

> Cancer Res. 2025 Feb 1;85(3):602-617. doi: 10.1158/0008-5472.CAN-24-0821.

Multiomics Analysis Reveals Molecular Changes
during Early Progression of Precancerous Lesions to

Lung Adenocarcinoma in Never-Smokers

Yun-Ching Chen # 1, Chia-Lang Hsu # 2, Hui-Min Wang # 1, Shang-Gin Wu # 3,

Yih-Leong Chang #, Jin-Shing Chen > ©, Yu-Ching Wu 2, Yen-Ting Lin 3, Ching-Yao Yang 7,
Mong-Wei Lin ©, Jang-Ming Lee ©, Shuenn-Wen Kuo ©, Ke-Cheng Chen ©, Hsao-Hsun Hsu &,
Pei-Ming Huang ©, Yen-Lin Huang #, Chong-Jen Yu 7 2, Mehdi Pirooznia ', Bevan E Huang ',

Rob Yang ', Jin-Yuan Shih 7, Pan-Chyr Yang 7 19

Affiliations + expand
PMID: 39570802 PMCID: PMC11786955 DOI: 10.1158/0008-5472.CAN-24-0821

A Cell subtype enrichment analysis B AUCell of CAF subtype markers (Cords and colleagues 2023)
Peri CAF dCAF
Binary phenotype scRNA LUAD EC scRNA LUAD stromal ::Icvte aF .
. n " " A
0:AAH  1:AIS3 - Pericyte : s o 4 W Ag W
» apillary Smaoth musc@ ¢ ;‘i, “ o
] g o @%
Bulk : M?;,y 5 S hsp_tCAF ICAF inCAF
Lymp%ic @_ Fibroblasl%b » P _ e
Vein b} - w BTy
“ 4 - 5B
| | 4
‘ SCISSOR analysis (AAH/AIS3-associated cells) ‘ mCAF 1CAF tCAF vCAF
hay e o
- ) AUCell of tip markers il X o & '%' - i ﬁf.:: . q
LR (Goveia and colleagues 2020) g‘& c"‘":b o, )
% € <
- L i o Tl
P,
Eto . o c
® AIS3 T, = y Tip/CAF subtype enrichment analysis
® AAH 2
’ C
¥ n @
s ‘ 1 g |anH_aisa I 04
AAH-associated cells AlS3-associated cells & (AIS3_MIAIV
: é |MIAInV1_MIAInv2 0.2
:g | | MiAneninv1_MIAInV1
. gl | MIAnoninv2_MIAInv2 o
”I e é MIAneninv1_MIAnoninv2
a2 £ -0.2
K ik * &
) ’ ) 0.4
Not enriched Enriched I
KS P> 0.05 (AAH vs. KS P < 0.05 (AIS3 vs.

AAH + AIS3) AAH + AIS3) Correlated
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Fle Genomes ¥lew Tracks Reglons Tools Help

Human {hg38 1kg/GATK) H

® 3| Sl

lchri073,873,072-73,874,321 |Go‘ #f <« » Q

chrid H

92332 am1 gz s a25.1 WEZ 253 qB EI8  a%62 4963

222 223 4231 232

B p1a [3E mzE2 [3 p1123 pri21 g1t q1123 q21.1 4212 213 9221

1,260 bp
73,873,400 bp 73,873,600 bp 73,873,804 bp T3.874,000 bp 73,874,200 bp
| | |

SRAATE30524 _recaibrated.bam C

1age

n o rm a I SRA7E90624 _recaibrated.bam

2
LE
2

]
|
|

SAA7E90827 _recaibrated.bam £

1age

t u m o r SRATEI0827 _recaibiated.bam

Sequence

CAMK2G

7~ 9 —_
NLHL RSFEHMAETTE PO
National Center for High-performance Computing
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GATK WGS pipelines & data files

FASTQ

~100GB@sample

|
|
|
|
|
|
|
VCF :
|
|
|
|
|
|
|

SAM, BAM, BAI

: Adapter Trimming
QUL Chiel Quality Filtering
. Mark Base Quality Alignment
Recaslcig:aiion As(sleusilr:\ént
Variant Calling Variant Quality Score
(HaplotypeCaller) Recalibration

XT

VCF, TXT

BED, BEDGRAPH

i e o o o o o ]

Funct|or_1al Variant Quality Creating
Annotation : o :
Assessment Visualization Files
(SnpEff)

~400GB
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Prima
Platform = File Size Read Length Error Profile Use Cases
Format
Genome
] Low sequencing,
Nlumina FASTQ 1-50 GB 50-300bp o
substitution RNA-seq.
ChlP-seq
Long-read
Indels, assembly,
Nanopore FASTS/PODS | 10-500 GB 1kb-2Mb
homopolymer | structural
variants
High-quality
] Random assembly,
PacBio BAM/FASTQ | 5-200GB 1kb-100kb ]
errors isoform
analysis

https://ngs101.com/the-complete-guide-to-ngs-data-types-and-formats-from-raw-reads-to-analysis-ready-files/
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FASTQ/FASTA

FASTA: Simple Sequence Storage

>chrl AC:CMO00663.2 gi:568336023 LN:248956422 rl:Chromosome M5:6aef897c3d6ff0c78aff06acl89178dd AS:GRCh38
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

FASTQ: The Universal Sequence Format

@SRR7890824.2 2 length=150
CCCCCCCcccccocccoococccccccccococccccccccoCccccococcccccococccccccccccocccoccccocccocoococcccccccocococccocccoCccocococcccccocoococoCcccccoCoccocaCcCACA

==-<AJAF<JIIFFFATFII]T]
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all

SAM/BAM

SAM: Sequence Alignment Map
BAM: Compressed Binary Alignments

91

&

9eHS4AM

= ™1

L I A =
— = =

A
Ti
Ly
J
Ly
Ly
A

T=
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VCF/BCF

VCF: Variant Call Format
BCF: Binary Variant Call Format

R INFO=<ID ;MNumber=., String,D ipti ional annotations: "Allele | Annotation | Annotati y | Ge Name | Gene_ID | Feature : Feature_ID | Transcr
## INFO=<ID sNumber=, ing s f ‘Jnffiﬁn ef : this variant. D | Number_of tr ipts_1in_gene | Percent
< D ‘ ypes a Lptic ed no or this variant. Format: 'Gene Name | Gene_ID | Number of transcripts_in_gene |

#CHROM POS FILTER INFO FCIRI“'IAT SRRTB‘BEI'SZQ
chril 13613 T A 65.84 VQSRTrancheSNP99.90t0100.08 AC=2;AF=1.00;AN=2;0P=3;ExcessHet=0.0000; F5=0.000;MLEAC=1;MLEAF=0.500;M)=21.67;0D0=21.95;50R=2.
chri 13684 C T 40,32 VQSRTrancheSNP99.90tol106. 08 AC=2;AF=1.00;AN=2;DP=2;ExcessHet=0.0080;F5=0.000;MLEAC=1;MLEAF=0.580;M0=21.51;QD=206.16;50R=2.
chril 13813 T G 121.84 VQSRTrancheSNP99.90t0100.08 AC=2;AF=1.00;AN=2;0P=3;ExcessHet=0.0000;F5=0.000;MLEAC=1;MLEAF=0.500;M)=21.67;Q0D=25.36;50R=2.
chri 13838 C T 121.84 VQSRETrancheSNP99 . 90tol06.08 AC=2;AF=1.08;AN=2;DP=3;ExcessHet=0.0000;F5=0.000;MLEAC=1;MLEAF=0.500;M0)=21.67;0D=28.73;50R=2.
chril 14210 G A 31.64 VOSRTrancheSNP99.90t0100.08 AC=1;AF=0,500;AN=2;BaseQRankSum=1.28;DP=6;ExcessHet=0,0000;F5=0.008;MLEAC=1;MLEAF=0.500;M]=23
chri 14574 A G 52.64 VQSRTrancheSNP99 . 96to106.08 AC=1;AF=0.586;AN=2;Base(RankSum=-1.968e+00;DP=7;ExcessHet=0.0008;F5=0.080;MLEAC=1;MLEAF=08.508¢
chri 14590 G A 112.64 VQSRTrancheSNP99.90tol108.0@ AC=1;AF=0.500;AN=2;BaseQRankSum=1.65;DP=5; ExcessHet=0,0000;F5=3.979; MLEAC=1; MLEAF=0.580; MQ=22
chri 145599 T A 115.64 VQSRTrancheSNP99.90to106.08 AC=1;AF=0.500;AN=2:BaseQRankSum=1.15;DP=4;ExcessHet=0.0000;F5=0.008;MLEAC=1;MLEAF=0.5080;MQ=27
chril 14604 A G 115.64 VQSRTrancheSNP99.90tol108.0@ AC=1;AF=0.500;AN=2;BaseQRankSum=1.15;0P=4;ExcessHet=0.0000;F5=0.000; MLEAC=1;MLEAF=0.500;M)=22
chri 14610 T C 142.64 VQSRTrancheSNP99.90to106.08 AC=1;AF=0.580;AN=2;BaseQRankSum=-1.282e+80;DP=5;ExcessHet=0.0000; F5=0.000; MLEAC=1;MLEAF=0.50¢
chril 14653 C T 176.64 VQSRTrancheSNP99.90to0l106.08 AC=1:AF=0.500;AN=2:BaseQRankSum=0, 140 ;DP=10;ExcessHet=0.0000;F5=0.000;MLEAC=1;MLEAF=0.500;MQ=
chri 14987 A G 81.64 VOQSRTrancheSNP99.90to0106.08 AC=1;AF=0,500;AN=2;BaseQRankSum=-2.18%+00;DP=10; ExcessHet=0.0000;F5=14.771;MLEAC=1;MLEAF=0.%
chri 14930 A G £3.64 VQSRTrancheSNP99.90to106.08 AC=1;AF=@.5EB AN=2; BaseORankSum— 2. 189E+ﬂﬂ DP=7;ExcessHet= B BR0e8 ; FS= 15 441; MLEAC 1:MLEAF=0.5€

G T UlSRTranchESNpgﬁ, . AC=1;AF=0. ; H

T C TIHH'h 90tc

=

=

C
T
-

Tranch
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MAF

MAF: Mutation Annotation Format

Altered in 141 (73.06%) of 193 samples.
34

Eﬂ IHHI‘WIMI.L hi|HMH| HIJML ILl“LhMthl"ldlmi 'LJIII : v ® | o o

I 25%
. . 17%
I MW o

ok | W

| | | | -
RUNX T III I 8%
NRAS | I | | I 8%

TP53 | I I|I o
CEBPA | | | | | | I 7%

® [n_Frame_Ins u Frame_Shift_Ins

= Frame Shift Del = Nonsense Mutation

u Missense Mutation = Splice Site
In_Frame_Del = \uiti_Hit

FLT3

DNMT3A

NPM1

IDH2

9%
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ter

resources

nttps://genohub.com/resources/

nttps://info.abmgood.com/next-generation-sequencing-ngs

nttps://ngsl0l.com/tutorials/



https://genohub.com/resources/
https://info.abmgood.com/next-generation-sequencing-ngs
https://ngs101.com/tutorials/

Logining to T3
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nchc gp1

- GP1 1EHFH:

B P O GPTAE BRI - BB =SREBER
B R4 { P ER A
BENMAGPIZ LR MRS 5 8

GP1ZLRIEET BRE
BRE  BERMARLE

BEAGENREBERER

o IRSEEES : iservicely AP M->FREM->EWIRKER - TR
e One Time Password(OTP)H£F :
OTP-REHR

B EE

o B B3-cdnchcorg.tw 1% CEER . TILUERSsftp - scp - rsync HEER]

https://man.twcc.al/cV1IvwWIGRTqI60DNTREPhw

« Demo examples:

https.//github.com/nchcgpl/workshop/tree/main/2025_1104
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Prerequisite

« Winll/Mac/Linux

« iService/T3F 1R 5E

* Internet

« Mobile app: IDExpert
« FileZilla

Changing Information Technology Inc.
] OS ETTARLI APHES 35
I l )

' Google Play Q 0o
Android IDExpert
n ro I nnnnn ing Information Technology Inc.
23% S I
SSRITIA RFH ImiE O
REEESREL < 9=
o EARE @ SIRA - PEERENEE
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Secure SHell

Windows Mac/Linux

powershell terminal

MobaXterm (freemium)
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| . | | . | Z . | |
B bionchcddemo@Ign304:~ X + o~
. | s

[bionchcldemo@lgn3ed ~]$ 1s -1 N—l SO
total 16629 ERSEEV): EEW): EEEP):
drwxr-xr-x 5 bionchctdemo ACD114187
-rw-r——r—— 1 bionchctddemo ACD114107 cellranger_test-ngscourse92G_err.log
-rw-r——r-— 1 bionchcldemo ACD114107 cellranger_test-ngscourse92G_out.log
—-rwxr—r-— 1 bionchctddemo ACD114107
-rwxr--r-— 1 bionchctdemo ACD114187
—-rwxr—r-— 1 bionchctidemo ACD114107
—rwxr—-——-r-—— 1 h%onchcﬂdemo ACD114187 E=A EPpm—
-ruw-r——r— 1 b:}onchcﬂdemo ACD114187 172 KSHRCEBE  2025/4/28 b bionchod:
—rw-r——r-— 1 bionchcddemo ACD114187 Rplots. pdf 2025 [) wget-hsts 174 WGET-HS.. 2025/%/21 F. bionchedd
-rw-r——r-— 1 bionchclidemo ACD114187 r_test-ngscourse_err.log [ Xauthority 572 XAUTHOR.. 2025/%/25 b bionchedd
-rw-r—r—— 1 bionchcldemo ACD114187 r_test-ngscourse_out.log -] cellranger_test-ngscoursed2G_errlog 2 wEEE 2025/9/23 F bionchedd.
—-rw-r—r—— 1 bionchcldemo MST109178 r_test.R -] cellranger_test-ngscourse92G_outlog 23433 XTFZE 20259/ F bionchead
[bionchcldemo@lgn3el ~]% [ dema_rsh 519 SHEE 2025/9/23 F..  -rwr--r--  bionchcad

[ dema_rsh~ 524 SH~ = 2025/9/23 F .. -rwser--r-- bionchcdd

[ demo2_cellranger.sh 895 SHEZE 2025/9/23 F.. -rwr--r—-  bionchedd.

[l demo2_cellrangersh~ 524 SH-#E  2025/9/23 F.. bianchesd.

[8] heatmap_testing 224955 PG 2025/9/25 k.. bianchesd.

=\ r_test-ngscaurse_srrlog 0 x 2025/9/25 k.. bianchedd.

=\ r_test-ngscourse_outlog 10 ¢ 2025/9/25 bionchcad

[lrtestR s6a REZ 2025/9/23 F bionchcad

[#) Rplots.pdf 5522 AdobeAc. 2025/9/25 & bionchead

1EE# 22 @EEx 811 EE &K 2K 283854 {1
BRE/FHER Fa  BRER N BxE HE
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Nnano

GNU nano 2.9.8 r_test.R

setwd("~/")

set.seed(123) Set seed for reproducibility # nolint
data<- matrix(rnorm(16@, 8, 10), nrow = 10, ncol = 10) # Create example data

colnames(data) <- pasted("col", 1:10) Column names
rownames(data) <- pasted("row", 1:10) Row names

heatmap(data)

jpeg(file = *./heatmap_test.jpg”, height = 7, width = 12, units= "in", res =300)

heatmap(data)
dev.off()

[ Read 19 lines ]
E Get Help write out QT Where Is [ Cut Text [ Justify Cur Pos Mark Text
} Exit Read File @\ Replace WU uncut Text @] To Spell Go To Line Copy Text

I r_test.R Row 1 Col 1
")

ittt Example data
set.seed(123) # Set seed for reproducibility # nolint
data<- matrix(rnorm(100, 8, 10), nrow = 10, ncol = 10) # Create example data

# Apply heatmap function
colnames(data) <- paste®("col”, 1:10) # Column names
rownames(data) <- paste®("row", 1:10) # Row names
4 save PDF

heatmap(data)

= 7, width = 12, units= "in", res =300)

Joe's Own Editor 4.6 (utf-8) #* Type Ctrl-K Q to exit or Ctrl-K H for help ##|

vi/vim

setwd(

#it### Example data
set.seed(123)
data<- matrix(rnorm(100, 0, 10), nrow = 10, neol = 10)

# Apply heatmap function
colnames(data) <- paste@(
rownames(data) <- paste®(

## save PDF
heatmap(data)

## save jpg

jpeg(file = , height = 7, width =
heatmap(data)
dev.off()

"r_test.R" 19L, 569C

# Set seed for reproducibility # nolint
# Create example data

# Column names
# Row names

units=

emacs

File Edit Oy
setwd ("~/")

tions Buffers Tools Help

##u4# Example data
set.seed(123)
data<- matrix(rnorm(100, 8, 16), nrow = 18, ncol = 16)

# Apply heatmap function
colnames(data) <- pasted("col",
rownames(data) <- pasted("row",

## save PDF
heatmap(data)

## save jpg

# Set seed for reproducibility # nolint
# Create example data

# Column names
# Row names

jpeg(file /heatmap_test.jpg"”, height = 7, width = 12, units= "in", res =300)
heatmap(data)
dev.off()

r_test.R

For information about GNU Emacs and the GNU system, type C-h C-a.
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Basic Linux commands

Rocky Linux release 8.5 (Green Obsidian)

- 1o p/htop Linux BEFEE2

>> E1B R
o E£EN  ERSERREANSEENEEAS  BARSESHTLELEAERRRLRE  TATSR 9 - o
REZVERFEIEEMEM | B - @2 LR  EMESHEFRREET At FAREREARSERE
o C p W I I I I r Linux 282811 for A - At - BEERRPRNIRBAT 0 SELLBEEHETE 15 B2/ 0 # Linux 2EERITEH » FRRTEEET -
* MVC_Cprmrename
¢ man more clear
ERAiEREA
o PEEFIE 30%, MIFPALAR 30%, MARARAR 40%

& E19 . SR 3 4E OB__im [ : , W 239, =
o ) SRR MRS EEEASR A EEYIEERENRE—E M55 (guide) ) » BERENSRY » EEREXE
* 888 bash ER o TERHEHE 1442 (3] 14 EIEREMAT « WA ERIER, practicel, practiced) - IRHSERIEISN - FERTFHR -
[ ] W g e o MFER] - MRER RHCSA 5B E ST - HFRELARNN 30 53 - INAEHEMIRAARERIE 100 53 BISHID BRENEMPRFRIEE -
o
o

>> ClhllfRH R

£ 2021 £FJ& » RHEL 74/ Cent0S 8 F5Ist & FHEHERE (CentOS T 8IE) 2024/06/30 £ E %) » B¢ RHEL HE
XREMEZN—ERS > BLt > Red Hat ESAFHEN Cent0S £5I » —mE R X ERFRAAEHPIER Linux
distribution Z— = 7 2022 &£ » HEINH CentOS HFE I AIEH RockylLinux WERE R » FRNEEEHE
RHEL 9 P74 RRA: < 2R F2RMEMA RockyLinux 9 fEA7T4EE !

RERESFANRIEEEARRATE A A
Rt s RS  RAEEAMAZAE -

’ 5, (e B ) MRS ¢
LB IR AR e T * EHMREEA Internet AF - AFFBENEFAR (RES TN - PIRE)

L] L[]
° ° T —— = FLUREEARE « FEEE  FROY  ERETHEGEAHNIRLE
. %01 23R | MREM Linux L5 TIERANE
B10EH : gAEEER 1.1: Linux Bt

° g re p https://linux.vbird.org/linux_basic_train/rockylinux9/

 tar gzip zip/unzip
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Demo #1: login + OTP + up/download

ssh t3-c4.nchc.org.tw

or
ssh 203.145.216.54
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Running apps on T3

« Apps/reference genomes/databases
« Module
- £E=AM: R python, java
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400+ apps

/opt/ohpc/Taiwania3/pkg/biology

AR » T AR
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Reference genomes: ~4.2TB

/opt/ohpc/Taiwania3/pkg/biology/reference

[bionchcldemo@lgn3eU referencel$ 1s -1
total 6

drwxr-xr-x 5 biology biology 4896 Feb 21
drwxr-xr-x 5 biology biology U896 Feb 22
drwxr-xr-x 12 biology biology U096 Dec 12

drwxrwxr-x 2 biology biology 4896 May 3

drwxr-xr-x 7 biology biology 4896 Jul 15
2 biology biology U896 Aug 18

[bionchcldemo@lgn36U referencel$




Databases; ~7.8TB
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/opt/ohpc/Taiwania3/pkg/biology/DATABASE

[bionchclidemo@lgn384 DATABASE]$ 1s -1

total 79

drwxr—-xr-x
drwxr-xr-x
drwxrwxr-x
-I'W—-IW—I——
drwxr—-xr-x
drwxrwxr-x
drwxrwxr-x
drwxrwxr—x
drwxrwxr-x
drwxrwxr-x
drwxrwxr-x
drwxrwxr-x
drwxrwxr-x
drwxrwxr-x
drwxrwxr-x
drwxrwxr—x

[
WnwEMNMMKMMKMNERMNWEREWOE

biology
biology
biology
biology
biology
biology
biology
biology
biology
biology
biology
biology
biology
biology
biology
3 biology

biology
biology
biology
biology
biology
biology
biology
biology
biology
biology
biology
biology
biology
biology
biology
biology

Le96
Le96
Le96
631
Le96
Le96
Le9s6
Le96
32768
Le96
Le96
Le9s
Le96
Le96
Le9s6
Le96

[blonchcﬂdemoGIQHEBu DATABASE]%

3 download_nr.py
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/opt/ohpc/Taiwania3/pkg/biology/R

[bionchctdemo@lgn364 R]1$ pwd
Jfopt/ohpc/Taiwania3/pkg/biology/R
[bionchctdemo@lgn3ed R]1$ 1s -1
total 53

drwxrwxr-x U biology biology UB96
drwxr-xr-x 15 biology biology U896
drwxr-xr-x 16 biology biology UB96
drwxr-xr-x 15 biology biology U896
drwxr-xr-x 15 biology biology UB96
drwxr-xr-x 15 biology biology U896
drwxr-xr-x 15 biology biology UB96
drwxr-xr-x 15 biology biology U896
drwxrwxr-x 18 biology biology UB96
drwxrwxr-x 5 biology biology U896
drwxrwxr-x biology biology UB96
Lrwxrwxrux biology biology 16
drwxrwxr-x biology biology UB96
drwxrwxr-x biology biology UB96
drwxrwxr-x biology biology UB96
drwxrwxr-x 16 biology biology UB96
drwxrwxr-x 93 biology biology U896
drwxrwxr-x 16 biology biology UB96
drwxrwxr-x 17 biology biology U896
drwxr-xr-x 15 biology biology 1638u
drwxr-xr-x 17 biology biology U896
drwxrwxr-x 16 biology biology UB96
[bionchctidemo@lgn3ed R1$ pwd
J/opt/ohpc/Taiwania3/pkg/biology/R
[bionchclidemo@lgn3ed R1$
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R:44.1

[bionchcldemo@lgn36y bin]$ pwd
/opt/ohpc/Taiwania3/pkg/bigas
[bionchcldemo@lgn30u bin]$

R versior 2024-06-14) —- "Race for Your Life"
Copyright 02U The R Foundation for Statistical Computing
Platform: x86_6U-conda-linux—gnu

R is free software and comes with ABSOLUTELY NO WARRANTY .
You are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence()' for distribution details.

Natural language support but running in an English locale
R is a collaborative project with many contributors.

Type 'contributors()' for more information and
'citation()' on how to cite R or R packages in publications.

Type 'demo()' for some demos, 'help()' for on-line help, or
'help.start()' for an HTML browser interface to help.
Type 'q()' to quit R.

= 1+1
[1] 2
=
=
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Vavaw

=

Module: IR1EE 2]

L

Without module

JR/R_vil. 1.1/bin
[blonchcﬂdemo@lgnBQU b1n]$ ./R

R version 4.4.1 (202u4-86-14) —— "Race for Your Life"

Copyright (C) 2824 The R Foundation for Statistical Computing

Platform: x86_6U-conda-linux—gnu

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence()' for distribution details.

Natural language support but running in an English locale

R is a collaborative project with many contributors.
Type 'contributors()' for more information and

'citation()' on how to cite R or R packages in publications.

Type 'demo()' for some demos, 'help()' for on-line help, or
'help.start()' for an HTML browser interface to help.
Type 'g()' to quit R.

> 1+1
[1] 2
=

With module

[bionchclidemo@lgn3ed ~]$ R

R version u.4.1 (202u4-86-14) —— "Race for Your Life"
Copyright (C) 2024 The R Foundation for Statistical Computing
Platform: x86_6U-pc-linux—gnu

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence()' for distribution details.

Natural language support but running in an English locale

R is a collaborative project with many contributors.
Type 'contributors()' for more information and
'citation()' on how to cite R or R packages in publications.

Type 'demo()' for some demos, 'help()' for on-line help, or
'help.start()"' for an HTML browser interface to help.
Type 'q()' to quit R.
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Module: R

Search module Load/unload module

[bionchchdemofign3se ~1% [bionchclidemo@lgn36L

[bionchcidemo@lgn3ey ~]9
[bionchcidemo@lgn36l ~]4 [bionchczﬂdemc@lgrﬁﬁﬂ
[bionchclidemo@lgn36L

[bionchclidemo@lgn36L
[bionchcldemo@lgn36u
Description: [bionchclidemo@lgn36L

We ==

[N ]

WKNEHEEHEMND

w

R/U.
R/U.

[bionchclidemo@lgn38l ~]$ ml list

Other possiDle modules matches: No modules loaded

Versions: C = naded Modules:
R/sequenza 1) R/u.4.1
R/4.0.0
R/U.
R/U.
[bionchcldemo@lgn30d ~]# ml unload R/U.U.1
Eﬁﬂ: [bionchclidemo@lgn3euy ~]$
. g [bionchclidemo@lgn3eu ~]1$
) -2021.2 . 2018R 2018R1 2021R ANNOVAR
et reee [bionchcldemo@lgn36d ~]1%
[bionchclidemo@lgn3eu ~]1$
: : [bionchclidemo@lgn3eu ~]1$
To find other possible module matches execute:

$ module -r spider '.*R.*'
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Module: python

[bionchclidemo@lgn38U ~]1%

[bionchctidemo@lgn3ey ~]9 [bionchcﬂdemo@lgrﬁﬂﬂ
[bionchctidemo@lgn36u ~] [biﬂr‘lcl‘lcﬂdemﬂ@lgr‘ﬁﬁﬂ 19
[bionchclidemo@lgn36L 4
[bionchclidemo@lgn3eu ~]9%
[bionchclidemo@lgn3eu ~]%
Versions- [bionchcldemo@lgn3ed ~]$ ml list

python/fv3web
python/stack sasedaliasiules :

python/ufs_env 1) python/3.12.2
python/ufspost
python/wrfpost

python/3.5.10-intell9
python/3.18.8-ocullrdj

- [bionchclidemo@lgn30Ll
k|
. python/3.12.2 S [bionchcldemo@lgn3e
Python biology/Python pkg/Python py-python-dateutil EE:}OHC:"CE:EW)%{QHEE":
lonchcddemo@igns

[bionchcldemo@lgn3eu
To find other possible module matches execute: [bionchcldemo@lgn3ou

$ module -r spider '.*python.%*!




Python/conda
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anaconda

[bionchctdemo@lgn3ey ~]$
[bionchctidemo@lgn30l ~]$ ml spider anaconda

Description:
Anaconda - conda package management system.

= -

Anaconda/Anaconda3

For detailed information about a specific "Anaconda" package
name.

Note that names that have a trailing (E) are extensions prov
For example:

$ module spider Anaconda/22.10

Description:
Anaconda - conda package management system.

Versions:
biology/Anaconda/Anaconda3
biology/Anaconda/22.10

miniconda

[bionchclidemo@lgn36d ~]$
[bionchcldemo@lgn3ed ~]$
[bionchctdemo@lgn3ed ~]$ ml spider miniconda3

Versions:

miniconda3/4.8.4
miniconda3/22.11.1-6zzs5sq
M e = 3

To find other possible module matches execute:
$ module -r spider '.*miniconda3.*'
For detailed information about a specific "miniconda3"
11 name.
Note that names that have a trailing (E) are extension

For example:

$ module spider miniconda3/24.5.0

B R SR AH R B 5t S Al
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Python/venv

(base) [bionchclidemo@lgn30l ~]$ conda env list
# conda environments:

o
base * Jopt/ohpc/Taiwania3/pkg/miniconda3/24.1.2

(base) [bionchcldemo@lgn3eu ~]
[bionchctdemo@lgn36y ~]% Channels:
[bionchctdemo@lgn3el ~]@ ml Lload miniconda3 - defaults
N Linux-64

(base) [bionchctidemo@lgr®®® Platform:

(base) [bionchctidemo@lgn304 ~19 ggttjﬁtizgvgizhzgﬁtTe;::zta (repodata.json): done
(base) [bionchclidemo@lgn36 ~] 9 :

# conda environments: ## Package Plan ##
°
* /opt/ohpc/Taiwania3/pkg/miniconda3/24.1.2 environment location: /home/bionchctdemo/.conda/envs/myenv

[bionchctdemo@lgn3ed ~]1%
[bionchctidemo@lgn3ey ~]1%
(base) [bionchctidemo@lgn3euy ~]$ Proceed ([yl/n)? y

Preparing transaction: done
Verifying transaction: done
Executing transaction: done

#

To activate this environment, use

$ conda activate myenv

To deactivate an active environment, use

#
&
&
&
&
&
i

$ conda deactivate

bionchclidemo@lgn3ey ~]
[bionchctidemo@lgn3ey ~
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Submitting jobs

N
| Compute Nodes

S

Login Node
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Job script

N

> ARLALE off S b F

Job script

Your code
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tional Center for High-performance Computing

Q

Submitting a demo job

job script: demol_r.sh

« your code: r_test.R
 partition: ngscourse

« MEZEOJ#IT: chmod

- #%Xjob: sbatch

- BFfjobiRER: squeue --me

é 8 & 3 8
s = = = =

rrrrr
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Job script: demol_r.sh

#!/usr/bin/sh
#SBATCH -A ACD114187

#5BATCH —J r_test-ngscourse )FZ/D‘%‘QB@)EHJE MST109178

## ngscourse

#SBATCH —p ngscourse
#SBATCH -c 2

#SBATCH —mem=13g

#SBATCH -o r_test-ngscourse_out.log # Path to the standard output file
#SBATCH —-e r_test-ngscourse_err.log # Path to the standard error ouput file

HHHHH AR AR S A S A A AN A

HHtHH AR AR A SRS A A AN A Y. °
#SBATCH —mail-user=xxx@yyy.zzz # email ﬁ % \ I ' l I
sHdd AR AR A A A S A A == ~Z N\ / \ e a I

sHdd AR AR A A A S A A

#SBATCH —mail-type=BEGIN,END 18 € # i emaill o] ZNONE, BEGIN, END, FAIL, REQUEUE, ALL
#### your scripts

ml load biology
mL load R/!.

Your code

Rscript r_test.R —vanilla
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Partiti
Partition(Queue) EiRiRE
SCEREECE( --
Partition ) ( BILEIEE(-<) FEMRS  EAJob LR fEF
mem
ngsTest 7G 1 10 mins 2 CPI
ngsConsole 7G 1 unlimit 2 CPI
ngs7G 7G 1 48 hrs 1000 CPI
ngs13G 13G 2 48 hrs 500 CPI
ngs26G 26G - 96 hrs 250 CPI
A=
&/b\&ﬁﬁ%}fﬁ ngs53G 53G 8 96 hrs 120 CPl
MST109178 ngs92G 92G 14 unlimit 80 CPI
ngs186G 186G 28 unlimit 40 CPI
ngs372G 372G 56 unlimit 20 CPI
184G*4 56*4 (sbatch
ngs224core ( sbatch ZBEH: -c56- unlimit 4 CPI
A FiEEmem ) n 4)
184G*8 56*8 (sbatch
ngs448core ( sbatch £EER : 56 - unlimit 2 CPI
FREiEEmem) n 8)
ngs512G 500G 9 unlimit 8 2ATBA;
ﬁgg}”@%}fﬁ ngscourse 13G 2 48 hrs 500
3
ACD114107 ngscourse92G 92G 14 unlimit 80
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Your code: r_test.R

lsetwd(

#itiE Example data
set.seed( ) Set seed for reproducibility
data<— matrix(rnorm( ), nrow = . ncol = Create example data

# Apply heatmap function
colnames(data) <- paste8( : Column names
rownames(data) <- paste8( : Row names

## save PDF A
heatmap(data) i (L pdf

## save jpg
jpeg(file = , height = 7, width = units=

heatmap(data) ., ,;,.
dev.off() $HU ,ﬂjpg
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testing your code on login node

[bionchcldemo@lgn3ed ~]1%
[bionchclidemo@lgn3ed ~]1%
[bionchclidemo@lgn30l ~]$ ml load biology R/L.U.1
[bionchcldemo@lgn3ed ~]1$%

[bionchclidemo@lgn3ou ~]%
[bionchctidemo@lgn3ed ~]1§ E
R version 4.4.1 (202U-86-14) —— "Race for Your Life"

Copyright (C) 2024 The R Foundation for Statistical Computing
Platform: xB86_6U-conda-linux—gnu

R is free software and comes with ABSOLUTELY NO WARRANTY .
You are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence()' for distribution details.

Natural language support but running in an English locale
R is a collaborative project with many contributors.

Type 'contributors()' for more information and
'‘citation()' on how to cite R or R packages in publications.

Type 'demo()' for some demos, 'help()' for on-line help, or
'help.start()"' for an HTML browser interface to help.
Type 'q()' to quit R.

>l source("r_test.R")
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Executable job script

[bionchcldemo@lgn3euy ~]1%

[bionchcldemo@lgn3ey ~]$ 1s -1

total 2

-rw-r—r— 1 bionchclldemo ACD114187 672 Sep 26 10:89 demol_r.sh
-rw-r—r— 1 bionchclldemo ACD114187 695 Sep 23 15:51 demo2_cellranger.sh
-ruw—r—r— 1 bionchclldemo MST109178 569 Sep 23 12:17 r_test.R
[bionchcldemo@lgn3euy ~]%

[bionchcldemo@lgn3eU ~]%
[bionchcldemo@lgn3eu ~]$} chmod u+x demol_r.sh
[bionchcldemo@lgn3el ~]$

[bionchcldemo@lgn3el ~]$

[bionchcldemo@lgn3ey ~]$ 1s -1

total 2

-ruxr—r— 1 bionchclidemo ACD114187 672 Sep 26 18:

-rw-r—r— 1 bionchclldemo ACD114187 695 Sep 23 15:51 demo2_cellranger.sh
-rw—r—r— 1 bionchclldemo MST109178 569 Sep 23 12:17 r_test.R
[bionchcldemo@lgn3euy ~]%

[bionchcldemo@lgn3euy ~]%
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testing job script on login node

[bionchclidemo@lgn3eu ~]$
[bionchclidemo@lgn36u ~]$ ml load biology R/U.U.1
[bionchcldemo@lgn3eyd ~]$ ml list

Currently Loaded Modules:
1) biology 2) libxml2/2.9.12 3) ImageMagick/7.1.0 u4) libpngl5/1.5.21 5) R/uU.u.1

[bionchclidemo@lgn30u ~]1
[bionchcldemo@lgn3eu ~]1
pdf

2
[bionchclidemo@lgn3eu ~]$
[bionchcldemo@lgn3ey ~]$ 1s -1
total 2u2
-ruxr—r— 1 bionchcldemo ACD114187 672 Sep 26 10:09
-ru-r—r— 1 bionchcldemo ACD114187 695 Sep 23 15:51 demo2_cellranger.sh
-rw-r——r—— 1 bionchcldemo ACD1141@7 224955 Sep 26 10:30
-rw-r—r— 1 bionchcldemo ACD114187 5522 Sep 26 10:30 Rplots.pdf
-ru-r—r— 1 bionchcldemo MST189178 569 Sep 23 12:17 r_test.R
[bionchclidemo@lgn3eu ~]$
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Submitting job

[bionchcldemo@lgn3ey ~]$ S W o

[bionchclidemo@lgn36u ~]$ SbatCh: @JOb

Submitted batch job 16701.Z5%

[bionchcldemo@lgn3ey ~]1$

[bionchcldemo@lgn3euy ~]$ = [ — s

[bionchclidemo@lgn3ou ~]$ Squeue' %gﬁmJOij(Fi\?
JOBID PARTITION NAME USER ST TIME NODES NODELIST(REASON)

16701258 ngscourse r_test-n bionchcd PD e:00 1 (None)

[bionchcldemo@lgn3ey ~]$
[bionchclidemo@lgn3eu ~]$
[bionchclidemo@lgn30U ~]$ squeue ——me
JOBID PARTITION NAME USER ST TIME NODES NODELIST(REASON)
[bionchcldemo@lgn3euy ~]$

WisE
(#5HE (CEE @W=2E OBES - | @E8 ~» DBEZ~  ESE=E - X ~ #BiE~ £~
vira ) &E

Slurm Job_id=16701258 Name=r_test-ngscourse Ended, Run time 00:00:01, C

Slurm Job_id=16701258 Name=r_test-ngscourse Began, Queued time 00:00:03
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Demo #2: heatmap

ssh t3-c4.nchc.org.tw

or
ssh 203.145.216.54
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Installing apps on T3

« App: Cellranger
« R package: ggplot2
« Python package: Scanpy
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 1st step of single-cell analysis
« Cellranger count + aggr

[bionchelidemo@lgn3euy ~]1$

[bionchctidemo@lgn3eu ~]%

[bionchclidemo@lgn3ey ~]$ ml spider CellRanger
Description:

Versions:

matches:

biology/CellRanger

To find other possible module matches execute:

$ module -r spider '.*CellRanger.*'

1

7\ GENOMICS

For detailed information about a specific "CellRanger" package (including how to load the modules) use the module's

11 name.

Note that names that have a trailing (E) are extensions provided by other modules.

For example:

$ module spider CellRanger/9.0.1
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Installing Cellranger in you dir

[bionchcudemo@lgn3ey ~]1%
[bionchcldemo@lgn36l ~]$ curl -o cellranger-9.8.1.tar.gz "https://cf.10xgenomics.com/rel
tar.gz?Expires=1758900398&Key-Pair-Id=APKAI7S6A5RYOXBWRPDA&S ignature=m@PWbF7Chc6AXAKS6mR
RhZZ~RwZzV1iDwlPv~QtPplMsfUtLKVBLBEgmIOxk]jfBmmMCCUtbLQEmMG2ERIX301gwyHQIGW3ZITG3eXKly6ol
LeIMubahlheJAxhVjYMRylZdHkSaU~o58fFmKWL jSUSET6CLUKSOLAZGNUYVFeOuUfISofdcPBJeMzXY1VL jzPON2
9lasFRavuKAWUH9ckDIMNGHNRP21QAdCuqrlyLH~gs1Vq2bJGFw__"

% Total % Received % Xferd Average Speed Time Time Time Current

Dload Upload Total Spent Left Speed

160 886M 100 B806M [¢] 8  227M 0 ©0:00:03 0:00:03 ——:——:—— 227M

Cell Ranger 9.0.1 (Feb 6, 2025) [bionchctidemo@lgn3ey ~]$ 1s -1

total 825378

~rw-r--r-- 1 bionchcldemo ACD114107 8U5171096 Sep 26 11:28
e Chromium Single Cell Software Suite —— 1 bionchctidemo ACD114107 678 Sep 26 10:56
* Self-contained, relocatable tar file. Does not require centralized (oo e L s e ORI (ot Ep 219 oes
: . ! ’ -rw-r-—-r-— 1 bionchcldemo ACD114107 695 Sep 23 15:51 demo2_cellranger.sh
installation. -rn-r--r-- 1 bionchclidemo MST109178 569 Sep 23 12:17 r_test.R

* Contains binaries pre-compiled for CentOS/RedHat 7.0 and Ubuntu [bionchcudemo@lgn3ey ~1%
16.04.

. \ . - gHE: N & REERYE
Runs on Linux systems that meets the minimum compute requirements. ﬁ‘z_‘( . $ & %q: )ﬁkg\ffﬁ

e View Cell Ranger source code on GitHub

tar.gz compression

wd

P!
/home/bionchclidemo/cellranger-9.0.1/bin
File size: 807 MB [bionchctdemo@lgn38d bin]$
[bionchctidemo@lgn3@4 binl$ s

[bionchctidemo@lgn3@4 binl$|

2efec98bff01f7ab9edaf43724fae13f cellranger cellranger-9.8.

Download for Linux 64-bit (tar.gz)

mdSsum:

Process 10x Genomics Gene Expression, Feature Barcode, and Immune Profiling data
Usage: cellranger <COMMAND>

Commands :
count Count gene expression and/or feature barcode reads from a single sample and GEM well
multi Analyze multiplexed data or combined gene expression/immune profiling/feature barcode data
multi-template Output a multi config CSV template
vdj Assembles single-cell VDJ receptor sequences from 10x Immune Profiling libraries
aggr Aggregate data from multiple Cell Ranger runs
annotate Annotate cell-types from outputs of a CellRanger run
reanalyze Re-run secondary analysis (dimensionality reduction, clustering, etc)
mkvdjref Prepare a reference for use with CellRanger VDJ
mkfastq Run Illumina demultiplexer on sample sheets that contain 10x-specific sample index sets
testrun Execute the 'count' pipeline on a small test dataset
cloud Invoke cloud commands
mat2csv Convert a feature-barcode matrix to CSV format
mkref Prepare a reference for use with 10x analysis software. Requires a GTF and FASTA
mkgtf Filter a GTF file by attribute prior to creating a 18x reference
upload Upload analysis logs to 10x Genomics support
sitecheck Collect Linux system configuration information
telemetry Configure and inspect telemetry settings and data
help Print this message or the help of the given subcommand(s)
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Installing R package: ggplot2

/home/VRAY T H#4IE5E/R/x86_64-conda-linux-gnu-library/4.4

[bionchctidemo@lgn3ed ~]% R

R version 4.4.1 (2024-86-14) —— "Race for Your Life"
Copyright (C) 2824 The R Foundation for Statistical Computing
Platform: x86_6U-conda-linux—gnu

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence()' for distribution details.

Natural language support but running in an English locale
R is a collaborative project with many contributors.

Type ‘'contributors()' for more information and
'citation()' on how to cite R or R packages in publications.

Type 'demo()' for some demos, 'help()' for on-line help, or
'help.start()' for an HTML browser interface to help.
Type 'g()' to quit R.

> install.packages("ggplot2")
Warning in install.packages("ggplot2") :
'llb = "fwcrkf0ptfchpcfTalwan1a3fpkgfb1010gyfRfR vi.4.1/1lib/R/library"' is not writable
0 ncel) yes
WOuld you llke to create a personal llbrary
¢ /home/bionchctdemo/R/x86_6U-conda-linux—gnu-library/4.4’

——— Please select a CRAN mirror for use in this session -—
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: Canada (MB) [https]

: Canada (ON 2) [https]

: China (Beijing 1) [https]

: China (Beijing 3) [https]

: China (Hong Kong) [https]

: China (Lanzhou) [https]

: China (Shanghai 2) [https]
: China (Wuhan) [https]

: Costa Rica [https]

: Czech Republic [https]

: East Asia [https]

: Finland (Helsinki) [https]
: France (Lyon 2) [https]

: Germany (Erlangen) [https]
: Germany (Leipzig) [https]

: Greece [https]

: Iceland [https]

: India (Bhubaneswar) [https]
: Iran (Mashhad) [https]

: Italy (Padua) [https]

: Korea (Gyeongsan-si) [https]
: Morocco [https]

: New Zealand [https]

: Saudi Arabia (Riyadh) [https]
: Spain (Madrid) [https]

: Switzerland (Zurich 1) [https]
: UK (Bristol) [https]

: USA (IA) [https]

: USA (OH) [https]

: USA (PA 1) [https]

: USA (UT) [https]

: Uruguay [https]

Selection: 62

: Canada (ON 1) [https]

: Chile (Santiago) [https]

: China (Beijing 2) [https]

: China (Hefei) [https]

: China (Jinan) [https]

: China (Nanjing) [https]

: China (Shenzhen) [https]

: Colombia (Cali) [https]

: Cyprus [https]

: Denmark [https]

: Ecuador (Cuenca) [https]

: France (Lyon 1) [https]

: France (Paris 1) [https]

: Germany (Goéttingen) [https]
: Germany (Minster) [https]

: Hungary [https]

: India (Bengaluru) [https]

: Indonesia (Banda Aceh) [https]
: Italy (Milano) [https]

: Japan (Yonezawa) [https]

: Mexico (Mexico City) [https]
: Netherlands (Dronten) [https]
: Norway [https]

: Spain (A Corufia) [https]

: Sweden (Umed) [https]

: Taiwan (Taipei) [https]

: UK (London 1) [https]

: USA (MI) [https]

: USA (OR) [https]

: USA (TN) [https]

: United Arab Emirates [https]
: (other mirrors)

* installing *source* package ‘scales’ ...
package ‘scales’ successfully unpacked and MD5 sums checked
using staged installation
R
byte—compile and prepare package for lazy loading
help
**%% installing help indices
**%% copying figures
**% building package indices
**% testing if installed package can be loaded from temporary location
**% testing if installed package can be loaded from final location
**% testing if installed package keeps a record of temporary installation path
* DONE (scales)
* installing *source* package ‘ggplot2’

**% package ‘ggplot2’ successfully unpacked and MD5 sums checked
** using staged installation

**%* moving datasets to lazyload DB

*% inst

#**% byte—compile and prepare package for lazy loading

** help

*%% installing help indices

**% copying figures

*% building package indices

*% installing vignettes

**% testing if installed package can be loaded from temporary location
= . lled package can be loaded from final location

*% testing if insfalled package keeps a record of temporary installation path

* DONE (ggplot2)

The downloaded source packages are in
¢ /tmp/Rtmpy4CPOX/downloaded_packages’
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Installing python package: scanpy

Single-Cell Analysis in Python

-
sCanpy Installation

To use | scanpy | from another project, install it using your favourite environment manager:

P =
Ll Search

$ pip install scanpy

Community
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Installing python package in your venv

[bionchcldemo@lgn3ed ~1$%
[bionchcldemo@lgn38u ~]$
(myenv) [bionchctdemo@lqlai :

(myenv) [bionchcldemo@lgn3ed ~]%

(myenv) [bionchcldemo@lgn3@l ~]$ conda env list

# conda environments:

&
myenv * /home/bionchcldemo/.conda/envs/myenv

base /opt/ohpc/Taiwania3/pkg/miniconda3/24.1.2

(myenv) [bionchcudemo@lgn3ed ~]1%

(myenv) [bionchcldemo@lgn30u ~]%

(myenv) [bionchcldemo@lgn36d ~]$conda install -c conda-forge scanpy python-igraph leidenalg
Channels:

- conda—forge

- defaults

Platform: linux-64

Collecting package metadata (repodata.json): done
Solving environment: done

## Package Plan ##
environment location: /home/bionchcldemo/.conda/envs/myenv

added / updated specs:
- leidenalg
- python-igraph
- scanpy

The following packages will be downloaded:
package build

___________________________ [ —
anndata-0.12.2 | pyhd8edlab_o 129 KB conda—forge
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Submitting a real job: &1t EEIH 2% —%E’\]?

LL T &H1#%10,000

Current Biology ¢ CelPress

Molecular and genetic characterization
of sex-linked orange coat color in the domestic
cat

Christopher B. Kaelin," 2 Kelly A. McGowan, -2 Joshaya C. Trotman,® Donald C. Koroma,® Victor A. David,*

Marilyn Menotti-Raymond,* Emily C. Graff,> Anne Schmidt-Kiintzel,*° Elena Oancea,® and Gregory S. Barsh':2."*
Department of Genetics, Stanford University School of Medicine, Stanford, CA 94305, USA

2HudsonAlpha Institute for Biotechnology, Huntsville, AL 35806, USA

3Department of Neuroscience, Division of Biology and Medicine, Brown University, Providence, Rl 02912, USA

4Laboratory of Genomic Diversity, National Cancer Institute, Frederick, MD 21701, USA

5Department of Pathobiology and Scott-Ritchey Research Center, College of Veterinary Medicine, Aubun University, Auburn, AL 36849, USA

6Cheetah Conservation Fund, Otjiwarongo, Namibia FcAMP -~ > cAMP
’Lead contact £y @ .' @.:.A) @@
*Correspondence: gbarsh@stanford.edu __,,—" A s A
https://doi.org/10.1016/j.cub.2025.04.055 m TDm1 i Pimei B G
[7_Tvet: Pmel; Dot ) o' Tyrp [ Tvrpt: Pmel; et
Pmel

RS IR R TR 7 ) BERIRENLZ T PR IEHHOREE AR R MR
https://dg.yam.com/post/16561
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={EERFRIR=: Cellranger count

littermates
{ . 1
Arhgap36*/Y Arhgap36delyy Arhgap3g*/del
(non-orange) (orange) (tortoiseshell)
Keratinocytes Kergtinocytes
. & N % " «» Fibroblasts
E -“]_ J.- IIr-.,l "-'-. ..; e - y B 10
u " N 11 * Jll A
Iy s & ' e 5
o " ' . T
3 ; Fibroblasts . |Fibroblasts
u : “' |I i n ¥
1 § - .| H
o ﬁ : :'.% 1
8 Melanoblasts I sl
—10. Malanoblasts .-
hmmmml ':.....___al_l1ln
2% Found 3 ltems
® & Run ' % BioSample i ] Bases3 s Byttes4 genotype ‘ % Library Nalme7 % create_date $ Sample Nam; s sna)in

1 SRR32481539 SAMN47003498  141.51G | 63.88Gb Arhgap36del/Y  G5M8812388 2025-02-25 14:47:00 GSM8812388 male
2 SRR32481540 SAMN47003499  141.63G | 63.84Gb

Arhgap36+/Y GSM8812387 2025-02-25 1 GSM8812387 male

3 SRR32481541 SAMN47003500  138.81G | 64.46Gh

4 HAHdemo

Arhgap36+/del ~ GSMB8812386 2025-02-25

1440:002 GSMB812386 female

https://www.ncbi.nlm.nih.gov/Traces/study/?acc=SRP566189&o0=acc_s%3Aa
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Runtime (hour)

06:00:00-

04:00:00-

02:00:00-

00:00:00-

F-

4C_26G

Cellranger benchmarking

8C 53G  14C 92G 28C 186G 56C_372G

Partition

sample

a control
- treatment

56C 3T  112C 6T

74
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Raw sequences & counts

[bionchclUdemo@lgn38U seql$
[hlnnchcﬂdemuGIQHEEu seq]$

Jopt/ohpc/Taiwania3 f-kafhlﬂlﬂa /zzz_sctest/seq

[bionchclUdemo@lgn38U seql$
[bionchclUdemo@lgn30U seql$ 1s -1
total U
drwxrwxr-x U4 biology biology UB96
drwxrwxr-x U4 biology biology UB96
drwxrwxr-x U4 biology biology UB96
drwxrwxr-x U4 biology biology UB96
[bionchclUdemo@lgn38U seql$
[bionchclUdemo@lgn38U seql$
hiﬂnchcudemﬂﬁlgn35H seql$ du -sh

.1ﬂnc1cﬂdemﬂﬂlgn35ﬂ seql$
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Cellranger aggr: put the count together

* job script: demo2_cellranger.sh
» your code: cellranger + —1E2 8]
« partition: ngscourse92G

» FETETIH1T: chmod

- #%Xjob: sbatch

- BEifjobiARE: squeue --me
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Job script: demoZ2_cellranger.sh

#!/usr/bin/sh
#SBATCH -A ACD1141@7

#SBATCH —-J cellranger_test-ngscourse92G *Z)Dgﬁjjﬁﬁﬁ}f‘ MST109178

## ngscourse92G

#SBATCH —p ngscourse92G
#SBATCH —c 14

#SBATCH ——mem=92g

#SBATCH —-o cellranger_test-ngscourse92G_out.log # Path to the standard output file
#SBATCH —e cellranger_test-ngscourse92G_err.log # Path to the standard error ouput file

HHEAAR Rt AR AR AR A AN AN A

HHHBHEHRHEHERHHRHBRHRRERRHBHRRR YR YU °
#HISBATCH ——mail-user=xxx@yyy.zz # email j— :tE N e m a I |
R EAd A T R A A N A — = /. \

e R A A R e

#SBATCH ——mail-type=BEGIN, END ) emaillF NONE, BEGIN, END, FAIL, REQUEUE, ALL
#HH## your scripts

ml load biology

ml load CellRanger/s.o. YO ur COd e

cellranger aggr —-id=cat_aggr-test ——output-dir=./cat_aggr-test —-csv=/opt/ohpc/Taiwania3/pkg/biology/zzz_sctest/cat_lib
raries.csv
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Executable job script

[bionchcldemo@lgn3oy ~]$
[bionchcldemo@lgn3ey ~]$ 1s -1
total 825380

drwxr-xr-x
-I'if—r——r——
-IWXr——I——
-I'NXr——r——
-I'ff—r——r——
drwxr-xr-x
—I'fN—Ir——I——

bionchcudemo
bionchcldemo
bionchcldemo
bionchcudemo
bionchcldemo
bionchcldemo
bionchcldemo

ACD1141e7 Le9s6
ACD114107 8uU5171096
ACD1141e7 23
ACD114107 672
ACD114107 845
ACD1141e7 Le9s6
M5T109178 569

Feb
Sep
Sep
Sep
Sep
Sep
Sep

5 2025

26
26
26
26
26

23

11
13
13
15
12
12

128
:56
251
:17 demo2_cellranger.sh
:03

:17 r_test.R

[bionchclidemo@lgn30u
[bionchcldemo@lgn3ou
[bionchclidemo@lgn36u
[bionchclidemo@lgn30u
[bionchcldemo@lgn3eu
[bionchclidemo@lgn30u

~1$

~1%
~]$fchmod u+x demo2_cellranger.sh
~1%

~]$
~]1% 1s -1

total 825380
drwxr-xr-x
—-Irf-r—r—
-rWXr——r——
—rWXr——r——
-rWXr——Ir——
drwxr—-xr-x
—-rf-r—r—

bionchcldemo
bionchcldemo
bionchcudemo
bionchcldemo
bionchcldemo
bionchcudemo
bionchcldemo

[bionchcldemo@lgn3ey ~]$
[bionchcldemo@lgn3ed ~]$

ACD114107 Le96
ACD114107 8uU5171096
ACD1141e7 23
ACD114107 672
ACD1141e7 845
ACD114107 Le96
M5T109178 569

5 2025

26
26
26
26
26

23

11
13
13
15
12
12

128
: Bb
: 51
2 17
:03
:17 r_test.R
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Submitting job

[bionchctidemo@lgn3ey ~]$
[bionchcldemo@lgn3ey ~]$jsbatch demo2_cellranger.sh
Submitted batch job 16766WY3

[bionchcldemo@lgn3ey ~]$

[bionchclidemo@lgn3eu ~]$
[bionchctidemo@lgn30u ~]$
. 0 0

JOBID PARTI USER ST TIME NODES NODELIST(REASON)
16786093 ngscourse cellrang bionchcd R 8:10 1 cpn3896
[bionchctidemo@lgn3ey ~]$
[bionchcldemo@lgn3oy ~]$

#eE:  no-reply@twcc.ai
#Z5: Slurm Job_id=16706093 Name=cellranger_test-ngscourse92G Began, Queued time 00:00:01
HER: Fri, 26 Sep 2025 15:55:45

FGE:  no-reply@twec.ai
5. Slurm Job_id=16706093 Mame=cellranger_test-ngscourse92G Ended, Run time 00:07:53, COMPLETED, ExitCode 0
HER: Fri, 26 Sep 2025 16:03:38
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Expected results: web_summary.html

~8 min

[bionchetldemo@lgn36 cat_aggr-test]$

[bionchetldemo@lgn36t cat_aggr-test]$ 1s -1
total 5u95
-rw-r—r—
-rw-r—r—
drwxr-xr-x
-rw-r——r——
-rw-r——r——
-rw-r——r——
-rw-r——r——
-rw-r——r——

bionchcldemo ACD114107 4168594

bionchcldemo ACD114107 131 : _cmdline
bionchcldemo ACD114107 Lup96 :

bionchclidemo ACD114107 51205 : _filelist
bionchclidemo ACD114107 589880 : _finalstate
bionchclidemo ACD114107 8u3 : invocation
bionchclidemo ACD114107 5 :55 _jobmode
bionchclidemo ACD114107  UB297 :03 _log

bionchclidemo ACD1141067 Lup9s

bionchclidemo ACD114107 327918 :03 _perf
bionchclidemo ACD1141067 @96

bionchclldemo ACD114107 16914 ] _sitecheck
bienchcldemo ACD114107 p :55 _tags
bionchcldemo ACD114107 51 103 _timestamp
-rw-r--r-— 1 bionchcldemo ACD11U4107 36 ] _uuid
-rw-r--r-— 1 bionchcldemo ACD114187 16799 ] _vdrkill
=rw-r--r-— 1 bionchcldemo ACD114107 65 ] _versions
[bionchclidemo@lgn3BU cat_aggr-test]$ cd outs

[bionchclidemo@lgn30U outs]$ 1s -1

total 6386

—rw-rw-r-— 1 bionchcldemo ACD114187 370 Sep :55 aggregation.csv

drwxr-xr-x
-rw-r--r—-
drwxr-xr-x
-rw-r--r—-
-rn-r--r—-
-rn-r--r—-

1
1
3
1
1
1
1
1
-rw-r—-—r—— 1 bionchclidemo ACD114107 297783 : _mrosource
3 .
1
7
1
1
1
1
1

drwxr-xr-x 4 bionchcldemo ACD114107 1e96 Sep :g
—rw-r——r-— 1 bionchcldemo ACD11U4107 6526052 Sep @ web_summary . html

[bionchetidemo@lgn30l outs]$

Cell Ranger - aggr

cat_aggr-test

Alerts

he analysis detected © 1 informational notiee.

Alert Detail

@ UMAP UMAP projection is now the default for Cellranger Aggr. Run cellranger aggr with --enable-tsne=true to enable t-SNE
Projection projection.

Summary Gene Expression

UMAP Projection Colored by Sample ID &

Estimated Number of Cells

«’°a ¢
Run S f
un Summary *‘ b
’
Run 1D S e & o i - —
Run Description - w
Chemistry [C4F1) single Cell 3' v2

Chemistry ([C56F3) ingle cell 3' v3 (polyA) ‘ »

Cells @
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Demo #3: cellranger

ssh t3-c4.nchc.org.tw

or
ssh 203.145.216.54
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Experimental design
NGS data files
Accessing T3

Playing around with T3
Running your code
nstalling your apps
Submitting jobs
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Thank you

- EHFRARTS
- T E /8
— bio.nchc@niar.org.tw
— (03)5776085#370

o FREHFHIE
— PRA8Im B
— raycc@niar.org.tw
— (03)5776085#242
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