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Workshop approach

1. eu.galaxy + galaxy.sungshin
2. rstudio.sungshin + Winscp
3. terminal + Winscp + Windows editor

4. terminal + Linux editor

Made by OpenAl ChatGPT
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First things to do

» Create a user account at two kinds of websites for the workshop class:

- usegalaxy.eu

- usegalaxy.org
- positCloud

» Assess users’ computer accessibility


http://usegalaxy.eu

galaxy: bioinformatics platform

» Two public galaxy websites: create your accounts

- usegalaxy.org

- https://usegalaxy.eu/

» Polap galaxy

- galaxy.sungshin.ac.kr



http://usegalaxy.org
https://usegalaxy.eu/
http://galaxy.sungshin.ac.kr

positCloud

» https://posit.cloud/

- Create your account

» http://113.198.12.168:8787/

 |D: tw2025


https://posit.cloud/
http://113.198.12.168:8787/

About positCloud

1. Posit cloud - signhup & login

2. Posit cloud - RStudio 4

3. Posit cloud -- linux terminal

Made by OpenAl ChatGPT
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https://youtu.be/rz7RF-1TjtE
https://youtu.be/fObNve75Ip0
https://youtu.be/IVaH3aTq1Xw

About galaxy

1. galaxy - account creation

galaxy - account activation

galaxy - log-in

galaxy - tools & history

o k&~ L DN

Posit cloud - sighup & login

Made by OpenAl ChatGPT
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https://youtu.be/QvpVbtP-gr8
https://youtu.be/5sLoRbnDw-w
https://youtu.be/_paziZ9eqZo
https://youtu.be/_rCGYSxO9d8
https://youtu.be/rz7RF-1TjtE

YouTube demonstration

1.

o> oA W D

Bandage - select contigs

. Bandage - extract a plastid sequence

. Polap - seed contig selection using Bandage - Case: mtDNA of Vigna radiata

polap x galaxy 01 whole-genome assembly

polap x galaxy 02 organelle genome assembly

Organelle Genome Assembly of *Carex pseudochinensis™ Using Galaxy Web

Interface
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https://youtu.be/29OaiFCqAzI
https://youtu.be/UF-0UIc2ZDY
https://youtu.be/2dViWNEqueU
https://youtu.be/AAYbOFBpqoA
https://youtu.be/6w5tibFGakg
https://youtu.be/XKlN_NxcHrs
https://youtu.be/XKlN_NxcHrs

Access for free at https://openstax.org/books/biology-2e/pages/1-introduction
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Genome projects

Giani AM, Gallo GR, Gianfranceschi L, Formenti G. Long walk to genomics: History and current
approaches to genome sequencing and assembly. Comput Struct Biotechnol J. 2019 Nov 17;18:9-19.
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Fig. 1. Milestones in genome assembly. Timeline illustrating many of the major genome assembly achievements ranging from the beginning of the sequencing era to the
large-scale genome projects currently ongoing. Each genome or genome project (GP) is placed under a color-coded background according to the sequencing approach
adopted. Light red: early sequencing methods, Yellow: Sanger-based shotgun sequencing, Green: NGS, Light blue: TGS.



Sequencing technology

* DNA sequencing is the process of determining the precise order of nucleotides
within a DNA molecule.

» Key for understanding genetic information and its applications in medicine,
biology, and forensics.

* Three generations of sequencing technology
- Sanger Sequencing
- Next-Generation Sequencing (NGS)

- Third-Generation Sequencing

Made by OpenAl ChatGPT
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Sanger Sequencing

» Developed in the 1970s, considered the first generation of sequencing.

» Uses chain-terminating dideoxynucleotides.

» Pros: High accuracy, still used for small-scale projects.

» Cons: Slow, expensive for large genomes.

» Applications: Still used in clinical diagnostics and small-genome sequencing.
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International Human Genome Sequencing Consortium. Initial sequencing and
analysis of the human genome. Nature 409, 860-921 (2001)

Hierarchical shotgun sequencing

(_\
(-\
Genomic DNA o
ﬁ
al=k ¥
(.\
BAC library = o
Organized I = ||
mapped large S —_
clone contigs '
° U O o @ J 8 e
1 2 3 4 5 6 / 8 9 10 11 12
BAC to be
sequenced
N - ~
Shotgun ~)~) — ~ _ ! o
clones (- 22T T4~ g Q
i I
Shotgun .. .ACCGTAAATGGGCTGATCATGCTTAAA g 6 :
TGATCATGCTTAAACCCTGTGCATCCTACTG. ..
sequence S ¥
Assembly . ..ACCGTAAATGGGCTGATCATGCTTAAACCCTGTGCATCCTACTG. .. 13 14 15 16 17 18 19 20 21 2 X Y
1 E 5 4 5 ’ 1
Figure 2 |dealized representation of the hierarchical shotgun sequencing strategy. A £ - 5 ; 8 9 -0 -
11 12 13 14 15 16 17 18 19 X Y

library is constructed by fragmenting the target genome and cloning it into a large-
fragment cloning vector; here, BAC vectors are shown. The genomic DNA fragments

Figure 46 Conserved segments in the human and mouse genome. Human

represented in the library are then organized into a physical map and individual BAC
clones are selected and sequenced by the random shotgun strategy. Finally, the clone
sequences are assembled to reconstruct the sequence of the genome.

chromosomes, with segments containing at least two genes whose order is conserved in
the mouse genome as colour blocks. Each colour corresponds to a particular mouse
chromosome. Centromeres, subcentromeric heterochromatin of chromosomes 1, 9 and
16, and the repetitive short arms of 13, 14, 15, 21 and 22 are in black.



A Y- pvARE

\

b
an—
L]
-—_——
<

ez (95 323 2L

—

CE—

ée\r\mm's < (..‘PI\IA a\%l}’gﬁ T o E](%g B

S(2e Se\edk-ou

@ 3 (Ol
hATTTAG ~T & /QG\/FQ‘ < Ha‘o‘g M - @

° A (3%) LSS ZuAnic
i Nl ‘( =D ) bz, 324

%c CTAT - /Si ZJ‘A) e -?JZ 2rq s 2—(2,



Genome projects

Mouse Genome Sequencing Consortium. Initial sequencing and comparative
analysis of the mouse genome. Nature 420, 520-562 (2002).

Initial sequencing and comparative
analysis of the mouse genome

Mouse Genome Sequencing Gonsortium*

| .
-
Human E
Chr14 | || [ENEEINI- | _— —
| ]
.
Mouse [ QE. — E l ;i
Chr12= Ei; L Ei. — =
59.9 =l B — E
I'!E_Eg =§=
1 2 3 4 5 6 7 8 9 10 11 12 17 18 19 X
Human I HE N TN = EEENE
12 3456 7 89 10111213141516171819202122 X

Figure 3 Segments and blocks >300 kb in size with conserved synteny in human are
superimposed on the mouse genome. Each colour corresponds to a particular human
chromosome. The 342 segments are separated from each other by thin, white lines within
the 217 blocks of consistent colour.



Next-Generation Sequencing (NGS)

» Massively parallel sequencing, faster and cheaper than Sanger.

- Examples: lllumina, lon Torrent.

» Pros: High throughput, cost-effective for large-scale sequencing.

» Cons: Requires more computational resources.

» Applications: Whole-genome sequencing, RNA-Seq, personalized medicine.

Made by OpenAl ChatGPT
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Genome projects

Qx| ZRMES

resolution to the genus level, and showing phylogenetic information
for Archaea (red), Bacteria (purple), Fungi (orange), Plantae (blue),

23, 2018.115 (17) 4325-4333

 Genome 10K Community of Scientists, Genome 10K: A Proposal to Obtain
Whole-Genome Sequence for 10000 Vertebrate Species, Journal of Heredity,
Volume 100, Issue 6, November-December 2009, Pages 659-674,

* Jwyford, A.D. The road to 10,000 plant genomes. Nature Plants 4, 312-313
(2018).

 Guo-Dong Wang, Greger Larson, Jeffrey M Kidd, Bridgett M vonHoldt, Elaine
A Ostrander, Ya-Ping Zhang, Dog10K: the International Consortium of Canine
Genome Sequencing, National Science Review, Volume 6, Issue 4, July 2019,
Pages 611-613



Third-Generation Sequencing

» Examples: Pacific Biosciences (PacBio), Oxford Nanopore Technologies.
 Features: Real-time sequencing, can sequence long fragments.

» Pros: Long reads, real-time data generation, fewer assembly challenges.
» Cons: Higher error rates (although improving), expensive hardware.

» Applications: Structural variation detection

Made by OpenAl ChatGPT
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Genome projects
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Welcome to the A/l of Us
Research Hub

UK10K Project

The All of Us Research Program, led by the National
Institutes of Health, is building one of the largest
biomedical data resources of its kind. The A/l of Us
Research Hub stores health data from a diverse
group of participants from across the United States.

RARE GENETIC VARIANTS IN HEALTH AND DISEASE

The UK10K project enabled researchers in the UK and beyond to

better understand the link between low-frequency and rare genetic Registered researchers can access A/l of Us data and
changes, and human disease caused by harmful changes to the

oroteins the body makes tools to conduct studies to help improve our

understanding of human health.

20154 O|=1
Data Snapshots

2010'd B=
https://www.uk10k.org/

Data Snapshots showcase the scale and diversity of the A/l of Us Research Program participant cohort. The
snapshots provide participant demographics, geographic distribution, and more. We update the snapshots
daily.

2 B
= B &

572,000+ 341,000+ 415,000+

Participants Electronic Health Records Biosamples Received

https://www.researchallofus.org/
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Short-Read and Long-Read Sequencing

» Short-read sequencing and long-read sequencing are two widely used
approaches in genomics, each with distinct advantages and challenges.

» Both methods are essential for various genomic studies, but they differ in
terms of read length, accuracy, cost, and applications.

» Applications:

- Short-Read Sequencing: Used for large-scale projects like whole-genome
resequencing, RNA-seq, and SNP detection.

- Long-Read Sequencing: Ideal for assembling de novo genomes, structural
variant analysis, and resolving complex regions in genomes.

Made by OpenAl ChatGPT
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Short-Read Sequencing

» Reads typically range from 50 to 300 base pairs (bp) in length.

- Examples: lllumina platforms (most common).

» Advantages:

- High throughput: Generates millions to billions of reads in a single run.

- Lower cost: Economical for large-scale sequencing projects.

- High accuracy: Reliable for detecting small variants like single nucleotide polymorphisms (SNPs).
 Challenges:

- Assembly difficulty: Difficult to assemble repetitive regions or highly complex genomes due to
short read lengths.

- Limited to small variants: May struggle with detecting structural variants like large insertions,
deletions, or rearrangements.

Made by OpenAl ChatGPT
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Long-Read Sequencing

» Reads typically range from thousands to millions of base pairs in length.

- Examples: Oxford Nanopore and PacBio platforms.

- Advantages:

- Better assembly: Longer reads simplify genome assembly, especially in repetitive regions.

- Structural variant detection: Capable of detecting larger structural variations (insertions, deletions,
rearrangements).

- Single-molecule sequencing: Requires less DNA amplification, reducing bias.

 Challenges:

- Higher cost: More expensive compared to short-read sequencing.

- Lower accuracy: Typically less accurate on a per-base level, though error rates are improving with new
technologies.

- Lower throughput: Fewer reads generated per run compared to short-read technologies.
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Summary of the short- and long-read sequencing

Feature Short-Read Sequencing Long-Read Sequencing
Read Length 50-300 bp Thousands to millions of bp
Throughput ligh Lower
Cost Lower Higher
Accuracy Higher accuracy per base Lower accuracy per base
Assembly Difficult with repetitive regions Easier, especially for complex genomes
Applications Variant calling, small genomes Structural variant detection, complex genomes
Feature Short-Read Sequencing Long-Read Sequencing

Made by ChatGPT



R 2ol of2iS

Access for free at https://openstax.org/books/biology-2e/pages/1-introduction



https://openstax.org/books/biology-2e/pages/1-introduction

20| 2082 0=

52

37 (7¢‘:"))
4

conti
xa v

9an2Y
S 2e droft Zenome.

:
Az B4 o 233 A 23E5%p)

ZT j}n“fsl’\ec* Qcmlo(ef\‘e, 6Q,Y\GMQ,



Contigs and Gaps

» Contigs (continuous sequences) are formed by aligning and merging
overlapping reads.

» Gaps are filled by further sequencing or computational methods.
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For example alignment of GATTACA and GATCA could look like:

a7 am

GATCA-; < |
N8 ; iy ]-’ 5o Q73 ¥aige):
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MMmn v M s - 1)" C.
r:
For example, we coue‘ﬁave arranged our example words like this
GATTACA
M: S
Ut /gm' .Q?
T__ A « . "
°P: 2NM

or we could have shown them like this:

GATTACA M: &
I = 1ms: 0

GA-T-CA
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ME 84 (1)

« Query (BMO0{): We have a
biological sequence of DNA or
amino acid seguences.

 Database (H|O|E{H|[O]A): We
want to know the degrees of
relatedness of such a
sequence to a collection of
other sequences, often called
a seguence database.
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« BLAST - Basic Local Alignment Search Tool

https://blast.ncbi.nlm.nih.gov/Blast.cgi?CMD=WebLAYOUT=0neWindowsAUTO €= c == Add To Alignment |

Nucleotide BLAST: Search nucleotide databases using a nucleotide query

m> U.S. National Library of Medicine Sign in to NCBI

® .
BLAST » blastn suite Home  RecentResults  Saved Strategies  Help

Standard Nucleotide BLAST

_J blastn | blastp | blastx | tblastn | tblastx

] ] )

ENieT Query Sequence BLASTN programs search nucleotide databases using a nucleotide query. more... Reset page Bookmark
Enter accession number(s), gi(s), or FASTA sequence(s) & Clear Query subrange &
From
To
4
Or, upload file Choose File No file chosen ©

Job Title
Enter a descriptive title for your BLAST search &)

| Align two or more sequences

BLAST results will be displayed in a new format by default New

TR ———

You can always switch back to the Traditional Results page.

Choose Search Set

Database ©sStandard databases (nr etc.): © rRNA/ITS databases | 'Genomic + transcript databases
Nucleotide collection (nr/nt) ?)
O i .
o exclude *

Optional

Entar nrnaniem ~rnmmnn nama hinamial ar tav id MNinhvy 20 tAan tava wiill ha ehnuwn O
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& NCBI  Resources (¥ How To ¥

:-:NCBI All Databases ’ ‘ @

National Center for
Biotechnology Information

o COVID-19 Information

Public health information (CDC) | Research information (NIH) | SARS-CoV-2 data (NCBI) | Prevention and treatment information (HHS) | Espafiol

' UNITE
‘ A new NIH initiative to end structural racism and achieve racial equity in the biomedical research enterprise.
Ending

Structural LEARN MORE
Racism [N1H)
nih.gov/ending:structural-racism
NCBI Home Welcome to NCBI Popular Resources
Resource List (A-Z) The National Center for Biotechnology Information advances science and health by providing access to PubMed
All Resources biomedical and genomic information. Bookshelf
Chemicals & Bioassays About the NCBI | Mission | Organization | NCBI News & Blog PubMed Central
Data & Software BLAST
DNA & RNA Submit Download Learn Nucleotide
Domains & Structures Deposit data or manuscripts Transfer NCBI data to your Find help documents, attend a Genome
Genes & Expression into NCBI databases computer class or watch a tutorial SNP
Genetics & Medicine Gene
Genomes & Maps Protein
Homology PubChem
Literature
Proteins NCBI News & Blog
NS . — SN CenBani Ralease 2470

Sign in to NCBI

NCBI: National Center for Biotechnology Information

Ol= =220 2 A Aol 7|2

0%
4O

e

Directory Search

EMBL i

Research Services Training Jobs About

Exploring the secrets of life

Europe-wide, global impact, infinite curiosity. The European
Molecular Biology Laboratory is a powerhouse of biological =~ .
expertise. \\,d <

With 27 member states, EMBL currently employs more than 1800 people with
more than 110 independent research groups and service teams covering the
spectrum of molecular biology at six sites in Barcelona, Grenoble, Hamburg,

Heidelberg, EMBL-EBI Hinxton, and Rome.
— J — " -~ \ A g
1 o' \"‘k

Latest updates from EMBL's six sites @

Equality, Diversity,

EMBL: European Molecular Biology Laboratory
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& NCBI Resources ) How To (¥ Sign in to NCBI
GenBank Nucleotide [ Search |
GenBank ¥ Submit ¥ Genomes ¥ | WGS ¥ Metagenomes ¥ TPA v TSA ~ INSDC ~ Other ¥
@ coviD-19 information a
Public health information (CDC) | Research information (NIH) | SARS-CoV-2 data (NCBI) | Prevention and treatment information (HHS) | Espaiiol
GenBank Overview GenBank Resources
GenBank Home
i ?
What is GenBank? Submission Types
GenBank ® is the NIH genetic sequence database, an annotated collection of all publicly available DNA sequences (Nucleic Acids Submission Tools
Research, 2013 Jan;41(D1):D36-42). GenBank is part of the International Nucleotide Sequence Database Collaboration, which comprises
the DNA DataBank of Japan (DDBJ), the European Nucleotide Archive (ENA), and GenBank at NCBI. These three organizations exchange Search GenBank
data on a daily basis. Update GenBank Records
A GenBank release occurs every two months and is available from the ftp site. The release notes for the current version of GenBank provide
detailed information about the release and notifications of upcoming changes to GenBank. Rel notes for previous GenBank releases
are also available. GenBank growth statistics for both the traditional GenBank divisions and the WGS division are available from each
release. & NCBI Resources (¥] How To Sign in to NCBI
An annotated sample GenBank record for a Sai
format. SRA SRA B w
Advanced Hel,
Access to GenBank s
There are several ways to search and retrieve d
- @) covip-19 information (X |
e Search GenBank for sequence identifierg

Search and align GenBank sequences td
more information about the numerous BL}
Search, link, and download sequences p|
e The ASN.1 and flatfile formats are availal
ftp:/ftp.ncbi.nlm.nih.gov/genbank.

Public health information (CDC) | Research information (NIH) | SARS-CoV-2 data (NCBI) | Prevention and treatment information (HHS) | Espaiol

SRA - Now available on the cloud

GenBank Data Usage

Sequence Read Archive (SRA) data, available through multiple cloud providers and NCBI servers, is the largest publicly
available repository of high throughput sequencing data. The archive accepts data from all branches of life as well as
metagenomic and environmental surveys. SRA stores raw sequencing data and alignment information to enhance reproducibility
and facilitate new discoveries through data analysis.

Getting Started Tools and Software Related Resources

How to Submit Download SRA Toolkit Submission Portal

How to search and download SRA Toolkit Documentation Trace Archive

How to use SRA in the cloud SRA-BLAST dbGaP Home
Submit to SRA SRA Run Browser BioProject
SRA Run Selector BioSample

I G[O]Ed

You are here: NCBI > DNA & RNA > Sequence Read Archive (SRA) Support Center

GETTING STARTED
NCBI Education

RESOURCES POPULAR
Chemicals & Bioassays PubMed

FEATURED
Genetic Testing Registry

NCBI INFORMATION
About NCBI

E[J]= = PFS;



d=dEst HO]E

C}HH X
T i —

C]| O] EqHH]O| 2

RCSB PDB  Deposit v+ Search ~ Visualize v Analyze v Download v Learn v More v Documentation v  Careers

y 185365 Biological
- F\ - e e TGS [Enter search terms or PDB ID(s). .
- ) Enabling Breakthroughs in

PROTEIN DATA BANK Researchand Education Advanced Search | Browse Annotations Help &

« PDB (Protein Data Bank): TtEH&l 3X} 1=
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A Structural View of Biology

This resource is powered by the Protein Data Bank archive-information about
the 3D shapes of proteins, nucleic acids, and complex assemblies that helps
students and researchers understand all aspects of biomedicine and agriculture,
from protein synthesis to health and disease.

e UniProt (Universal Protein Resource):

# Deposit

As a member of the wwPDB, the RCSB PDB curates and annotates PDB data.

Q Search , ,
The RCSB PDB builds upon the data by creating tools and resources for

research and education in molecular biology, structural biology, computational

Cal Visualize biology, and beyond.

£22 Analyze &

CoviD-19 -
CORONAVIRUS =

Celebrating .
PROTEIN SN

& Download DATA BANK &7z

Resources
- GO

[ il
SARS-CoV-2 Spike Variants

Wl Learn

Help Contact

in vitro

The mission of UniProt is to provide the scientific community with a comprehensive, high-quality and freely accessible resource of protein sequence and functional information.

- New UniProt portal for the latest
SARS-CoV-2 coronavirus protein
entries and receptors, updated
independent of the general UniProt

UniProt<B UniRef UniParc Proteomes PET il

release cycle.

Fig. 1. The amino acid sequence of bovine pancreatic ribonuclease (50).
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Unfolding
(Urea + mercaptoethanol)

Fig. 2. Schematic representation of the
reductive denaturation, in 8M urea solu-
tion containing 2-mercaptoethanol, of a
disulfide—cross-linked protein. The con-
version of the extended, denatured form

Anfinsen, C. B. Principles that govern the folding of protein chains. Science 161, 223-230 (1973).
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CRELEE: UniProt release 2021_04
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. UCSC Genome Browser: 21¢1
2. FlyBase: =1}z
3. WormBase:

LS

4. Saccharomyces Genome Database(SGD): 22

5. The Arabidopsis Information Resource(TAIR): Of 7| ZtCH

Tools~  Stes~  PathwayTools~  Help~

Subscribe to BioCyc

~

@EcoCyc

(LEUECT AP Current Database: Escherichia coli K-12 substr. MG 1655 reference genome (EcoCyc)

Search in Current Database:

B Genome Browser

More than just K-12 MG1655

More than 500 E. coli strain databases are available via the "Change
Current Database" button above. They are less curated than EcoCyc but
work with all our website tools, from Omics Dashboard to metabolic route
search

Metabolic Map

-

H|O]E

Create Free Account

Q

6. EcoCyc (Encyclopedia of E. coli Genes and Metabolic Pathways): CH& T
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Genomes

Our story

Genomics
Institute

Genome Browser

Welcome to WormBas:

A Dat f Drosophila Genes &
Genome Browser atabase of Drosophila Genes & Genomes

My WormBase (0 ¥'y) | Login | For Developers | Contact Us

“et FlyBase

“ALLIANCE

ws283 »
Tools  Mirro Downloads ~ MyData  Projects  Help  AboutUs Home Tools Downloads Links Communty  Species  Ab Help  Archives 12G - of GENOME RESOURCES fora gene -
= : About Directory Tools Downloads Community  Support SubmitData  Mioropublication ParaSite
0.etanogasts co
Our tools melanogaster - ON 0 PE }'
D.virilis = ANATOMY —

= Genome Browser | DISEASE e

interactively visualize genomic data A.mellifera =S O FF MORE 'd o
m COVID-19 Research BLAST JBrowse RNA-Seq Vocabularies ID Validator Batch Download Fast-Track .

" — Explore Worm Biology

u BLAT WEELS by @FlyBaseDoor ) ) ) P .

rapicly align sequences to the genome Please PAY your YEARLY website access fee! (annual renewal is automatic) facilitating insights into
= Table Browser s FlvBase nematode biology

download data from the Genome Browser database @FyB: q The NHGRI is reducing the funding of FlyBase by 50% next year. We are calling on you to help with a
& Variant Annotation Integrator Repying to @FyBaseDotOrg FlyBase website access fee of $150.00 PER person / PER year. ontrol what you

get functional effect predictions for variant calls fip.flybase.org is back in business. If you have any Questions? See this FAQ or emall us. Optional general tax-deductible contributions here. / see on the page SKI‘P torial
® Data Integratar problems please let us know via J

. fybase.orglcontactemal

ccombine data sources from the Genome Browser database . ~ Page Content
® Genome Browser in a Box (GBiB) QuickSearch News

run the Genome Browser on your laptop or server Ext 'R News

xternal Resources

u In-Silico PCR Discussion

Human Disease  Protein Domains ~ Gene Groups ~ Pathways GO Data Class

Two new genes in C. elegans!
> News and Outreach  [2] 1. [ -8 Activity

rapidly align PCR primer pairs to the genome ‘After more than 20 years of careful manual curation of C. elegans, itis quite unusual to find new protein-coding genes. But

w LiftOver SearchFlyBase ~Homologs ~GAL4etc Expression  Phenotype References in release WS283 we have no less than 2 new genes! We were alerted to the first one by Dr. Adam Norris from Southern
> Drosophila Journals and Protocols Gene name changes
 Track Hubs £y~ 18 Everything ~ @  Search Meetings New Release of WormBas 83
import and view external data tracks WormBase has been updated to the newest release of the site and data, WS283. This is the final release for 2021. Full
1 | details are available in the release notes. Of particular note, we've added the first batch of whole gene deletions generated
m REST API b Tool/Reagent Resources (wiki) Click here to submit multiple IDs/symbols. - My WormBase
returns data in JSON format g .o
More tool 4 Note: Wild cards (") can be added to your search term My Favorites Mentor Match Initiative 2022 — deadline approaching
lore tools... Dear LabHeads, Please share this information for postdoc and early career faculty prospective MENTEES so we can
My Library reach all interested community members. The request form will close DECEMBER 19. The Mentor Match initiative

> Mestings/Courses/Jobs @ Yé& Commentary see all Commentaries

~ Recent Activity

Questions, Feedback & Help +

What's new
—

About SGD

Hsflp-target genes (green) coalesce into foci after heat shock (nuclear pore complex, red).
Image courtesy of S. Chowdhary and A. Kainth, Gross Lab, LSU Health Sciences Center.

Meetings

31st Fungal Genetics Conference

March 15 to March 20, 2022 -

Asilomar Conference Grounds, Pacific Grove, CA

36th International Specialised Symposium on
Yeasts (ISSY36)
July 12 to July 16,2022 -

New & Noteworthy

SGD Newsletter, Fall 2021 - December 14, 2021
About this newsletter:This is the Fall 2021 issue of
the SGD newsletter. The goal of this newsletter is to
inform our users about new features in SGD and to
foster communication within the yeast community.
You can view this newsletter as well as previous
newsletters on our Community Wiki. Contents

The Saccharomyces Genome Database (SGD) provides comprehensive
integrated biological information for the budding yeast Saccharomyces
cerevisiae along with search and analysis tools to explore these data, enabling
the discovery of functional relationships between sequence and gene products
in fungi and higher organisms.

Explore SGD

Tweets by @yeastgenome

SGD Project

® Ceasigonome
Exciting @ScienceMagazine paper from David
Baker's lab @UWproteindesign describes using
deep-learning algorithms #AlphaFold2 and
#RoseTTAFold to model 3D structures of
protein-protein interactions, including higher
order complexes, in #yeast

°
q Home Help Contact AboutUs Subscribe Login Register

7 tair P gi gi

Search Browse Tools Portals Download Submit

The Arabidopsis Information Resource

New in TAIR:
Centromere Complete Assembly and Annotation
- —

Naish, M., et al (2021) DOL: 10.1126/science.

About TAIR

‘The Arabidopsis Information Resource (TAIR) maintains a database of genetic and molecular
biology data for the model higher plant Arabidopsis thaliana . Data available from TAIR includes
the complete genome sequence along with gene siructure, gene product information, gene
expression, DNA and seed stocks, genome maps, genetic and physical markers, publications,
and information about the Arabidopsis research community. Gene product function data is
updated every week from the latest published research literature and community data
submissions. TAIR also provides extensive linkouts from our data pages to other Arabidopsis
resources.

PhoeniX' 1, « i tocated at Phoenix Bioinformatios and funded by subsoriptions.

Full access to TAIR requires a subscription. Please see our subscription page for further details.

Ngle bl sl g becn Caied ult G FLoior Soiar 2o Edog brovers Sore cacee  28th pubic elcase of

Gene 4+ Search

News Stocks

Breaking News

New centromere assembly
now in JBrowse

[Dec 16, 2021]

Centromere assembly and
related annotations from Naish
et. al (2021) are now available
as new options in JBrowse.

ICAR2022- Important dates
[Dec 7, 2021]

Registration for ICAR 2022
opens January 1, 2022
Abstract submission is open-
read on for other important
deadines.

TAIR Director Transition
[Dec 1, 2021]

We are incredibly thankful for
Eva Huala's many years of
dedication to TAIR and
congratulate Tanya Berardini as
she assumes the director role.

Unknown Arabidopsis protein
list updated

[Nov 5, 2021]

We have updated the list of
unknown Arabidopsis
proteins. They are considered
unknown because they do not
have any assigned GO process,
function and component terms.
If you have information about
these gene functions to share
let us know.
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e Genbank file format
e FASTA file format
e FASTQ file format

>JX080304 .2 Staphylococcus phage MSA6, complete genome
GGAATTCTTTTACCTCTCTCACTCAGCCTATTACTTATTACCGACTTCCCTAACTACTTATTCTATAGTT
ATAATATTCATTTATTATACAATACTTAAACTATAGTATTCTACTGTTAATCTATGCTGAAGCGGTCTTA
ATCTATGGTTATTATATAATAATCTTATATAATGGTACATTAATCTAGTATATTACATTAGAATCATTCT
AATCTAGGATTTTAATCTTTAGACCCTAGGAAAAGTGGTACTAAAATATAAAACCCTATAGGTATGGGAT
TCTTATTTTTAAAATTACTAAAAAGTATTAGGTTTTCCCTAGGGCAAAGT

Staphylococcus phage MSA6, complete genome

GenBank: JX080304.2
FASTA Graphics

LOCUS
DEFINITION
ACCESSION
VERSION
KEYWORDS
SOURCE
ORGANISM

REFERENCE
AUTHORS

TITLE

JOURNAL
PUBMED

@SEQ_1ID

JX080304 148243 bp DNA linear PHG 31-MAR-2014
Staphylococcus phage MSA6, complete genome.

JX080304

JX080304.2

Staphylococcus phage MSA6

Staphylococcus phage MSA6

Viruses; Duplodnaviria; Heunggongvirae; Uroviricota;
Caudoviricetes; Herelleviridae; Twortvirinae; Kayvirus.

1 (bases 1 to 148243)

Lobocka,M., Hejnowicz,M.S., Dabrowski,K., Gozdek,A., Kosakowski,J.,
Witkowska,M., Ulatowska,M.I., Weber-Dabrowska,B., Kwiatek, M.,
Parasion,S., Gawor,J., Kosowska,H. and Glowacka,A.

Genomics of Staphylococcal Twort-like Phages - Potential
Therapeutics of the Post-Antibiotic Era

Adv. Virus Res. 83, 143-216 (2012)

22748811

GATTTGGGGTTCAAAGCAGTATCGATCAAATAGTAAATCCATTTGTTCAACTCACAGTTT

+

P Yo ((( (kokk+) ) %%%++) (%%%%) o Tkkk—+x" ") ) *%k55CCF>>>>>>CCCCCCCB5
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Sequence quality scores: FASTQ format

| ME$%SE&!" () k+,-./0123456789: ; <=>7@ABCDEFGHI

Q p

10 1/10

30 1/1000 GATTTGGGGTTCAAAGCAGTATCGATCAAATAGTAAATCCATTTGTTCAACTCACAGTTT
+

40 1/10000 DU Uk ((((kokkt) ) %%%++) (%%%% ) « 1kkk—+x" ") )*%k55CCF>>>>>>CCCCCCCoB5
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M genome annotation

Repeat 2419108 2419128 42

Repeat 2419108 2419410 2502 —
Repeat 2419108 2419128 0 .
Pred. 2416676 2418760 450.19 —
Variation 2413425 2413425 . +
Variation 2413805 2413805 . +

http://m.ensembl.org/info/website/upload/gff.html
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SAM/BAM file format - S8 154

re,?evewue, 52140\»&,

D))

DO —= 1)) --.

Nort (‘QC\AI



A==t H|0[H

VCF format - 2| 02 7liX| X x| 10|
Q 3
! !




A==} H[O]E

Clorst MEEwst

_ —

 BED format
 bedGraph format
« CRAM format

» GTF format

e WIG format

e .2bit format

https://genome.ucsc.edu/FAQ/FAQformat.html



Access for free at https://openstax.org/books/biology-2e/pages/1-introduction



https://openstax.org/books/biology-2e/pages/1-introduction

d=8Ee AnE T+

R and RStudio
* (Geneious

o (Galaxy

e MegaX



57| =212 R and RStudio: bioconductor

Sequencing

Alignment

Reduction

Differential expression

1 )

(genes, transcripts)

edgeR, DESeq2,
DEXSeq, SGSeq, ...

1

Annotation; Differential
binding

ChlIPpeakAnno, DiffBind,
ChlPseeker, csaw, ...

[ FASTQ } [ ShortRead, Biostrings, qrqc J
¥
BAM J [ Rsamtools, GenomicAlignments ]
Analysis
>{ Counts (.csv)
4 N
Base R,
—_— GenomicAlignments,
» 3 Rsubread B
o9
T L
R m
L E|l F---- >[ Peaks (.bed, .wig)
O O
o C
o @
O [ rtracklayer ]
—
----- >[ Variants (.vcf)
VariantAnnotation,
VariantTools, hSvc

=

P[ Effect prediction; GWAS ]

ensemblVEP,
VariantFiltering, snpStats, ...

{ )
{ WA ] )

Integration & Visualization

4 A
IRanges,
GenomicRanges,

9 GenomicAlignments y
a8 AnnotationDbi, A
GenomicFeatures,
org.*, TxDb*,
biomaRt, PSICQUIC,
\ KEGGREST, ... y

~

Gvis, ggbio, epivisr,
rtracklayer (UCSC),

3 SRAdDb (IGV)
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Features

Resources Support Pricing My Account Free Trial

From Data to Discovery — Faster

Geneious Prime puts industry-leading bioinformatics and molecular biology tools directly
into researchers hands, streamlining sequence analysis and insights.

Try for Free

Meet the world’s leading bioinformatics software platform

One platform with all the molecular biology and sequence analysis tools your organization needs.
Whether you are looking to enhance productivity, increase visibility and insights, or reduce errors
and risk — our platform unlocks the value in your lab’s data.

EASE OF USE POWERFUL TOOLS CENTRAL REPOSITORY INTEGRATED PLATFORM
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Galaxy is an open source, web-based platform for data intensive biomedical research. If you are
new to Galaxy start here or consult our help resources. You can install your own Galaxy by
following the tutorial and choose from thousands of tools from the Tool Shed.

James P. Taylor
Foundation for Open
Science.

“The most important job of senior
faculty is to mentor junior faculty
and students.” — @jxtx

Announcing the James P. Taylor (JXTX) Foundation for Open Science

Learn More

Want to learn the best practices for the analysis of SARS-CoV-2 data using Galaxy? Visit the Galaxy SARS-

CoV-2 portal at covid19.galaxyproject.org

- >
'3 PennState @ ) HEALT i‘i.
JOHNS HOPKINS &SCIENCE

UNIVERSITY

The Galaxy Team is a part of the Center for
Comparative Genomics and Bioinformatics at Penn
State, the Department of Biology at Johns Hopkins
University and the Computational Biology Program
at Oregon Health & Science University.

TACG & cvverse

This instance of Galaxy is utilizing infrastructure
generously provided by CyVerse at the Texas
Advanced Computing Center, with support from the
National Science Foundation.
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https://usegalaxy.org/
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Version 10 of the MEGA software enables cross-platform use, running natively on Windows and Linux systems.
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Access for free at https://openstax.org/books/biology-2e/pages/1-introduction
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