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#RIERE RIFRS SN
_ cd YR B = (change directory)
= ls HIH BRFPEFAMH (list directory)
less/more/cat/head/tail BE/H
SAHRE mv B4 EarB X (move)
rm MIpRSZf4 (remove)
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usage: canu [-correct | -trim | -assemble | -trim-assemble] \
-p <assembly-prefix> #§i-HBI%%
-d <assembly-directory> #&H B =
Polish genomeSize=<number>[g|m|k] #FUHERE 28 /)N
Minimap2/Racon [-pacbio-raw |
-pachio-corrected |
-nanopore-raw |
Polish -nanopore-corrected] #7134 HY
Bowtie2/samtools/Pilon file1 file2 .. #}%_@Jj[ﬁ:

y . ) ) . . _ i i «
Scaffolding example: canu -d runl -p godzilla genomeSize=1g -nanopore-raw reads/*.fasta.gz
SSPACE
canu -p ecoli -d ecoli-pacbio genomeSize=4.8m -pacbio-raw pacbio.fastq
Gap Closer
GapFiller Canu manual:
https://canu.readthedocs.io/en/latest/quick-start.html
Polish

Bowtie2/samtools/ Pilon



https://canu.readthedocs.io/en/latest/quick-start.html
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Polish

Bowtie2/samtools/Pilon

Bowtie2/samtools/ Pilon

4%

Usage: minimap2 [options] <target.fa>|<target.idx> [query.fa] [...]

Assembl Options: )
Szinub y -a output in the SAM format (PAF by default) #&§i &=l
-0 FILE  output alignments to FILE [stdout] #gEH 324

-t INT  number of threads [3] #2&F£28
-x STR - map-pb/map-ont: PacBio/Nanopore vs reference mapping #EEXT 75T
- ava-pb/ava-ont: PacBio/Nanopore read overlap
- asmb5/asm10/asm20: asm-to-ref mapping, for ~0.1/1/5% sequence divergence
- splice: long-read spliced alignment
- sr: genomic short-read mapping

minimap?2 -a -x map-pb -t 80 ref 1.fa test pacbio.fastq -o test_pacbio.sam

usage: racon [options ...] <sequences> <overlaps> <target sequences>
— <sequences>
Scaffolding input file in FASTA/FASTQ format (can be compressed with gzip), containing sequences used for correction
SSPACE <overlaps>
input file in MHAP/PAF/SAM format (can be compressed with gzip), containing overlaps between sequences and
il target sequences
Gap Closer <target sequences> o . o
GapFiller input file in FASTA/FASTQ format (can be compressed with gzip), containing sequences which will be corrected
options:
y -t, --threads <int> default: 1 number of threads
Polish

racon -t 90 test_pachbio.fastq test_pacbio.sam ref 1.fa >ref 2.fa
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=¥ & vl v Aiitiss Usage: bowtie2-build [options]* <reference_in> <bt2_index_base>
Ea:_fb;wrggx nH’J. rass reference_in comma-separated list of files with ref sequences
bt2_index_base write bt2 data to files with this dir/basename
Assembly : .
Gl bowtie2-build ref 2.faref 2.fa
Usage:

bowtie2 [options]* -x <bt2-idx> {-1 <m1> -2 <m2> | -U <r> | --interleaved <i> | -b <bam>} [-S <sam>]
Polish

Minimap2/Racon <bt2-idx> Index filename prefix (minus trailing .X.bt2).

<ml>  Files with #1 mates, paired with files in <m2>.
<m2>  Files with #2 mates, paired with files in <m1>.
<sam>  File for SAM output (default: stdout)

Options (defaults in parentheses):
-p/--threads <int> number of alignment threads to launch (1)

bowtie2 -p 20 -x ref 2.fa-1test NGS 1.fqtest NGS 2.fq -S test NGS.sam

ScaﬁOIdmg Usage: pilon --genome genome.fasta [--frags frags.bam] [--jumps jumps.bam] [--unpaired unpaired.bam] [other options]
SSPACE --genome genome.fasta The input genome we are trying to improve.
--frags frags.bam A bam file consisting of fragment paired-end alignments.
y --jumps jumps.bam A bam file consisting of jump (mate pair) paired-end alignments.
Gap Closer --output prefix  Prefix for output files
GapFiller --outdir directory Use this directory for all output files.
--changes If specified, a file listing changes in the <output>.fasta will be generated.
! --threads Degree of parallelism to use for certain processing (default 1).
Polish java -jar /public/software/apps/pilon-1.23/pilon-1.23.jar --genome ref 2.fa --frags

Bowtie2/samtools/ Pilon test. NGS_1.bam --frags test NGS_2.bam --output ref 3 --outdir ./ --changes --threads 60
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Assembly Usage: /public/software/apps/SSPACE-STANDARD-3.0_linux-x86_64/SSPACE_Standard_v3.0.pl
Canu [SSPACE_Standard_v3.0_linux]
e ————— General Parameters e ——————
- -l Library file containing two mate pate files with insert size, error and either mate pair or paired end indication.
Polish -s Fasta file containing contig sequences used for extension. Inserted pairs are mapped to extended and non-
Minimap2/Racon extended contigs (REQUIRED)
============ Additional Parameters =—===========
-T Specify the number of threads to run SSPACE, used both for reading the input readfiles and mapping the reads
- against the contigs.
Bowtiezllz;grlr:fgls/Pilon -b Base name for your output files (optional)

perl /public/software/apps/SSPACE-STANDARD-3.0_linux-x86_64/SSPACE_Standard_v3.0.pl
-l lib_list -s ref 3.fa-T 80 -b ref 4

lib_list
Gap Closer Lib3 bowtie 500 1 left.fqg 500 1 right.fg 500 0.25 FR e
GapFiller Lib4 bowtie 500 2 left.fq 500 2 right.fq 500 0.25 FR g m —
P Lib5 bowtie 2K_1_left.fq 2K 1 right.fq 2000 0.5 RF
Lib6 bowtie 2K_2_left.fq 2K 2 right.fq 2000 0.5 RF Contig 1 Contig 2 Contig 3
Polish ¥

NNN NNN

Bowtie2/samtools/ Pilon

Scaffold
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Usage: /public/software/apps/GapFiller_v1-10 linux-x86_64/GapFiller.pl [GapFiller_v1-10]

—_—— General Parameters —

-I Library file containing two paired-read files with insert size, error and orientation indication.
-s Fasta file containing scaffold sequences used for extension.

============ Additional Parameters ============

-T Number of threads to run (default -T 1)

-b Base name for your output files (optional)

perl /public/software/apps/GapFiller v1-10 linux-x86_64/GapFiller.pl
-l lib_list-sref 4.fa-T80-bref 5

Polish[&]Step3
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N50 Assembly Performance

Det: 50% of the genome 1s in contigs as large as the N50 value

Example: | Mbp genome E%’ |deal N50: 350 kbp

T e s
v
A NB188 o s sfa T

N50 size = 30 kbp
Assembly performance = 30 kbp / 350 kbp = 8.5%

v
B b AR A

N50 size = 3 kbp
Assembly Performance = 3 kbp / 350 kbp = 0.85%
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Masking

= Create a consensus masked sequence for use in
structural annotation

Align

= Align transcript evidence using BLAST+, BLAT, PASA

= Align species-specific proteins with BLAST+, Diamond
= Align RNA-seq reads with TopHat, HISAT2

Structural

= Predict gene models using AUGUSTUS, BRAKER2,
GeneMark-ES, Genscan, GlimmerM, SNAP

= |dentify other features using tRNAscan-SE, RNAmmer,
getorf, SSR Finder

Consensus

= Use EVidenceModeler to create a consensus
sequence (optional)

Fig. 7 An overview of the structural annotation steps of GenSAS .
Jodi L. Humann et al.
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ab initio A Sk

BT repeatmaskerdIE F B EES S Tmasked

(A Augustus/genemark/fgenesh¥Imasked G AOE E B TEE M LT

FGENESH:
http://www.softberry.com/berry.phtml?topic=fgenesh&qgroup=programs&subgroup=gfind#

Augustus:
http://bioinf.uni-greifswald.de/augustus/submission.php

>tigD0000001 LN:i:15464111 RC:i:16134 XC:f:0.999806
TAGAAACAGTTGGAAGAGTTGAAAGAAAAGGGGTATATACGTCCGAGTACTTCCCATGGGGTGCTCCTGTGATTTTTGT, \TGTGCGTCGACTACAGAGCTCTCAATGAAGTCACCATCAAAAACAAGTACCCTCTTCCCCGGATCGATGATCTGTTCGATCAGCTTAAAGGTGCCACTGTATTCTCCAAGATTGATCTTCGTTCCGGATATCACCAATTACGTATTCGTGAAGAAGATATTCC

AAG,
GAAGACCGCATTCACCACGCGATACGGGCTGTATGAATTCACGGTGATGTCGTTCGGTTTGACCAATGCACCTGCCTTCTTCATGAACTTGATGAACAAAGTGTTCATGGAATACTTGATAAGTTTGTTGTGGTTTTCATTGATGACATTCTGATATACTCACAATCAGAGGAAGACCATCAGCACCATCTCCGTCTGGTGTTGGGAAAGTTGCGGGAACATCAATTGTATGCCAAGCTTAGCAAGTGTGAGTTCTGGTTGTCCGAAGT
CAAATTCTTAGGGCACGTGATATCTGCTAAAGGAGTTGCTGTGGATCCCGAAACAGTGACCGCCGTCACCGATTGGAAGCAACCCAAGACAGTCACTCAAGTTCGCAGTTTCTTAGGTTTGGCAGGATACTACCGGAGATTCATCGAGAACTTCTCCAGAATCGCTCGACCCATGACACAGTTGTTGAAGAAAGAAGAGAAATTTGTGTGGAGCCCGCAATGCGAGAAGGCGTTTCAAACTCTCAAGGAAAAGCTGGTTTCCTCGCC
AGTGTTAATCTTGCCGGATACTCGCAAGGACTTCATGGTGTATTGTGATGCTTCGCGCCAAGGATTGGGGTGCGTGCTCATGCAGGACGGTCATGTGGTAGCCTATGCCTCACGTCAGCTATGACCTCATGAAGTGTCGCGACCGGAAAAATTGCCTTTTCCCGAACGCTAGTGTATTAATCCCCGTCCCAGGAAAAGCCGGGGTACACCACACAAACATGATATAAAAGACACATCTTTATTATATCGATAATATTTACATTATTACA
AAGGCACTTAAGGCCTGACAATCAAAAATAAACGGCAGCGGACTAGCGGGCCTACGGCTCCATCTTCACAGGCGCTCAACTGGGGTATAAGCCAGGACTCCACCTAAGACATCTTCTCCAAAGCTTCTCTTACTGAAGGGGGGAAAGATTGAGCAAGAATGAGTACAACCACCGTACTCAGCAAGCCACACCGGCGGATGCATGATTAATGCAAGGGGTGTACAAGGGGTAATAATATAGGGGTTAAGTTTTGCAGTAAACAGCAT
TTAAAAGTCACTTAGTTGCCCAAAGCCATTTTGTAAAGACGATCCTAGAGCTACACAGTATTATTAATCGAGGCCGTGAACCTTCACGAACCTGCCTTAACCCAAGGCCTACGATGATTTGGACCGAACTGGCAACCCGACCTGGGTCCCAGCTCGTCCCAAGCCAACCCAGGCCAACCATTCCAAATTTTAGTTGTTGAGCAAATTTTAAGAAT TAAAACACTGACTTGGGTACATTGCTAGGCTTGCCCCATATCCGAGGGCTCGGC
TATTCGAATAGATTTACTCTGATCAGAGGTGTACATCTTTACCCACAAGACACATCTTCCTCACGTGTTGCCACGTGCCACATACCACCACGGTATACGGACAGAAGACGTGACATAGTTTCCAACCCATCCTAGCCTTAGACAAGAGTACCGACCCAATCCTACCTACGGCCGGGATACCCGGGACAGGCAGGCAGAACTGAGCCCCTAGCATTGGGCACCAACCCTCCGCCGTATGACATCTCGACTACCGGGCCGCAGCTCGTGTA
GCCTTCATTTGCCCTGGAGAATGTCCATCGACGCCCGACTTCATCCATCTCCAATCCGTGTACTTTTGTTTATGACTAGGCTGAGCCACAAACTAAGCCTTACCCATTAGACATGTGGAAGTACGGTAGTGCTTTGCAACAGAGGCCCAAGCTTAATCCTTATAGTACCCGAGGTACGACTAACAAAACCCAACCACGCACCTCGAGCCCAGCCTAAACCATTTTGGGGGTTTTGAAAAGAGGGGGAGGTGTGTGTCCAATTCCAACAT
AAGCCAACCATTCCATAGGGTCCAAATGATATGAGAATTACCAAAGTCTAAAGTTATAAAACCACCTAATGTTGCCTAATTAATCAGCGAAGCATCTACCTAAATTTATACTAGTGGAACCATGAATATAATGTCCACTAGTTAGGGTTTTGTTTATTCTAGGGTGGACAAGGTAATAATAACAATAGCAATAAT AATAAGGTCATAACAAAGGTAAATAGGTATGGCTAGATAAAACAGTGATAACGCGGGAATTTAAATAAAGCG
ATAATGCATTAATTTAAATCAAAATAATTTTATAAACTGGGATTCAATATGCTCAAGGATGATGTGACTTGCCTTGCTCGCTTTCCCAAACGCCGGCTTCGACTTCCACGAAGAACGGATCTTCCGAAGCTGCAGCGTCTACACGACCAACGGAAAAGAAAAGGCTTTTACACTAATAAACTCCATACAACAACAGAAACAAAGCACAAAAATGGGTTCTTTACTTCTTAAGGAAAAATTAGAGACTTGAACGGTCCAATTCCGAGTT
CAAATGGCCAAGATATGGCCATTTGAAGTTTATATGCTCTTTAAATGGATATTTGCGAATTTCTTCATTTAATTTTCAATTAAAAATCATGTTTATTGCGTCAGCCGAGGGGCGGGCGCGCGGACCGGGTCCACGGGAAGTGGGGCCCACGCGTCAGCCGCTCGGTCCACGGTGGACCGGGCGCACGCGGCTGGCGGCGGTCGGCGCCGTGGGTCCCGCGCGTCAGCCGCACCCGCGGGCGCGGGCGGCTGACGGCCGGGCCCACTTG
GCAGCCGCGAGGGCGCGCCCGAGGGCGGCCTCGCCGGCACGGCCGACGGGAGCGGCGCGCCCGCGCCCCGATGGTCACCGCCGGCGACCACCGGCGCGGCGGAGCGGCGCCC GAACGGCGGTCTTCGGCTCACCCCGAGACAACGGCGACGACGAGAACGGCGGACGGAGAGGAAGAAGGCAGCGGCGCGGTTCGGGATGACGTTGGCGACGGCGCTCCGACGGTCGACGGGCGAAG
CGGAGCGGCGGACGAGGTCGACGGCAACACGGCGAAGCGGACGGAGGCGACGCCGAGTCGGGAGGAAGAGCGGAGCGGCGGCGGCGGCTAACCGAAGCACGGCGGCGACGGCGGGGGAGAAGGTGCTACGGCGCTAGCACGATTCCGACGGCGAGAGCGAGCGGTGAGCGGCGGAAACGGAAGGGCGGAGCTCGGGCAACGTTTTTATAGCGCC GGCC CGCACGCGGAGAT
CTCGGCCGCCATTGATTGCGCCGGCGACGATTACGGGCTTGATTCGAACGAATCC \TTGCGGGGATTAATTCCCCCCTCTTGATTGCACGCGGGGCGGACGGGAGCGGCGGGAT TCGCGGCGGCEECEECGCTAGGGCACGGACGCGGCGGCGGCGCGGL TGACAGGTGGGACCCACCCGTCAGCGAGAGTGGCGGGCGGGCCCGCCTG
TCAGCGGCGCGCGCGCGCGCGGGGAGCCGATGGGCCGC TGGGCCGAGCCGGCCC: TTTTTAGGATTTTTCTTTTTATAAACCTTTTTCCACTTTGTTTATTTCTTTTCAATTATTATTTGTGCTCTGAAAATTCCACTAAAATTTGAGGGCTCCTTTTAGACCAAGGAGAATTTAACAAAAATTCTCCGGGCCACATATGAATTTTTCTTGTA
CGTATTTTAGGGTTTGCTAATTTCTTTTCGAATTTTAATTAATTCTATTATTCCTTTTAGAAGATGATTTTTATTTCGGGATGAATTTATCAGGACGTGACATGAAGGCAACTACCCTACACATGACTTGGAGTTAGCCGCAGTGGTTCATGCTCTAAAAATCTGGCGGCACTATCTCATTGGGAATCGCTGTGAAATATATACCGACCATAAGAGTTTGAAATACATCTTCACCCAGTCGGATCTGAATCTTCGGCAAAGGAGATGGTT
AGAACTCATCAAGGACTATGATGTGGGAATTCACTATCATCCTGGTAAGGCCAACGTGGTTGCCGACGCTCTAAGTCGAAAGAGCCATTGCAACACCCTCTACGTCCGTGGCATTCCACCCGAACTTAATCAACAGATGGAAGCCCTGAACCTAAGCATAGTTGGTCGCGGATTCTTGGCTGCGTTGGAAGCCAAGCCTACCTTGCTCGATCAAATCCGCGAGGCTCAGAAGAATGATCCGGACATGCATGGACTCCTCAAGAATATG
AAACAGGGTAAAGCCGCTGGTTTCACAGAGGATGAACACGGAACCCTATGGAACGGAAAGCGGGTATGCGTTCCAGATAACAGAGAACTTAAACAGCTGATACTTCAGGACGCTCACGAAAGTCCTTATTCCATTCACCCGGGCAGTACAAAGATGTACTTAGACTTGAAGGAGAAAT ACTGGTGGGTTAGCATGAAGCGGGAAATTGCAGAGTTTGTGGCCCTATGTGATGTGTGCCAGCGTGTCAAGGCAGAGCAGCAACGACC
GGCCGGACTTCTCCAACCTCTCCAAGTACCAGAATGGAAATGGGATGAAATTGGGATGGAT TTCATCACCGGACTTCCAAAAACCCAAGGTGGATATGATTCTATATGGGTAGT TGTGGATCGATTAACCAAGGTAGCTCGATTCATTCCTGTGAAGACCACCTATGGAGGGAACAAACTAGCGGAGCTCTACTTCGCTAGGATCGTGAGTCTCCATGGCGTGCCCAAGAAAATCGTATCTGATAGGGGAAGCCAATTCACCTCTCAC
TTTTGGAAGAAGCTCCAAGAAGAGCTGGGTACTCGATTGAATTTCAGCACCGCCTATCACCCGCAGACAGATGGACAGACCGAGCGTCTGAACCAGATCCTAGAAGACATGCTTCGTGCATGTGTACTAGATTTCGGGAAGACCTGGGATAAGAGTCTCCCCTATGCCGAGTTCTCCTACAATAACAGTTATCAAGCCAGCATACAAATGGCACCTTATGAAGCGTTGTACGGGCGCAAATGCCGGACACCACTATTGTGGGACCAA
GTTGGAGAAAGCCAGGTGTTCGGGACTGATATTCTGAGAGAAGCTGAAGCTAAAGTCAGAATCATTCGGGATAATCTAAAGGTGGCACAGTCCCGGCAGAAAAGT TATGCAGATAACCGTCGCCGTGACTTGGAATTCGCAGTGGATGACTTTGTGTATCTTTGGGTCACGCCATTGCGAGGTGTACACAGGTTTCAGACGAAAGGGAAGCTCGCACCTCGGTATGTGGGTCCTTTCCGTATCGTTGCTCGACGTGGAGAAGTCGCT
TACCAGTTGGAGCTGCCCGCCTCCTTGGGCAACGTGCATGATGTGTTTCATGTGTCGCAACTCAAGAAGTGTCTCCGAGTGCCATCCGAGCAGGCCGACTCAGAGCAAATTGAAGTTCGCGAAGACT TGACCTATGTGGAAAGGCCAGTGAAAATCCTGGACACCATGGAGCGCAGGACCAGGAACCGGGTAATCCGTTTTTGCAAGGTCCAGTGGAGCAACCACGCCGAAGAAGAAGCTACCTGGGAGCGTGAAGACGAGCTGAA
GGCAGcccAchcGGTCTcTTcGCCAGTTCTTCCGAATCTCGGGGTCGAGATrCCGTrTAAGGGGGGTAGGTTTGTCGCGTCCCAAATCGACTCTAAAATACATCCTCGAAATTGTGCATAGAATAATTAAAATTCCTGTGAAAGCCTCCAACAATTAAAATGTGCGAAGATAAAAGTCAAATAAGGcTTGGAGGATTTTTGTATATTTccTAAAAGccTAAAATGCGTAAATAAATTTTAGTGGAATTTTCAGAGCACWTMTM
TTGAGAAGAAATAAACAAAG CCT/ TCCTTTTCCCCCCCTTCCTCTCTTGGGCCGGCTCGGCCCACTTCTCTTCCCTCCCTCTCTCTCCTCCCCTCCGGCCCATCGGCTCCTCCCCGCGCGCGCGCCGCTGACAGGCGGGCCCGCCCGCCACCCTCGCTGACGGGTGGGACCCACCTGTCATCGCCTTCCTCGCGCCGCGTCCGCCGCTCGCCCGTGCCCTAGCGCCGCCGCCGCCGCG
GATTCCGCCGCATCccGccGTCCCCGCGCGCCATAAAGAGGGGGGAAATATchcCACGATTCCCTCTCTcTTTCCCCCCGTTTTTCccTCTcTCTCTCCCTCGGATTCGchGATTTTGTGcccGcAAAGTTCGCCGGCGCAATCAATGGCGGCCGAGATCTCCGCGCCAGTTTCCATCTCcTCCGGCCGCTCTCTccTCCTcTCGGCCCTATTTAATTGTTccccGTGCCTcTCTccTCCGTTchGccGTTchchTCGCTcTCACCGTc
GCATTCGTGCTCGCGCCGTCGCACCTTCTCTCCGCCGTCGCCGCCGAGCTCCGGTTCGCCGCCGCCGTCGCTCCGGACTTCCTCCCGACTCGGCGTCACCTCCATCGGCTTCGCCGCGTCGTCATCGACCCCGTCCGCTCCTCCGTTTCGCTCGCCGACCGTCGGAGCGCCGTCGTCCTCGTCGTCCCGAACCGCGCCGCCGCCTTCCTCCGTTTCGGCCGCCGTTCCCGTCGTCGCCGTCGACCGGGGTGAGCCGAGGACCGCCCTTTCGC
TTCCCTCTCCTCTCCGCTCTCTCGGGCGCCGCTCCGTCGCGCCGGAGGTCGCCGCCGGTGACCATCGGGGCGCGGGTGCGTGCCGCCTCCCGTCGGCCGTGCCGGCGAGGCCGCCTTCGGGCGCGCCCTCGCGGCTGCCAAGTGGGCCCGGCCGTCAGCCGCCCGCGCCCGCGGGTGCGGCTGACGCGTGGGACCCACGGCGCCGGCCGCCGCCAGCCGCGTAAACCCGGTCCACCGTGGACCGAGAGGCTGACGCGTGGGCCCCACT
CCCGTGGACCCGGTCCGCGCGCCCTCTCCCTCGGCTGACGCAATAAATGAGATTTTTAATTAAAATTTAAATGAAGAAATTCGCAAATATCCATTAAAGAGCATATAAACTTCAAATGGCCATATCTTGGCCATTTGAACTCGGAATTGGACCGTTCAAGTCTCTAATTTTTCCTTAAGAAGTCAAGAACCCATTTTTGTGCTTTGTTTCTGCTATTATGTGGAGTTTATTAGAGTGAAAGCCTTTTC

repeat mask

transcript high credibility short gene

homology

2 F
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EVM
https://evidencemodeler.qithub.io/
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Refine

* Use PASA and species-specific transcript data to
refine gene models (optional)

Functional
* Functional annotation of OGS with BLAST+, Diamond,
Pfam, SignalP, TargetP, InterProScan

Annotate

* Optional manual curation of gene models using
Apollo

Publish

= Final annotation files and reports are produced in GFF3,
FASTA, and text formats

= Option to create GFF3 file with all annotations

= Run BUSCO to assess annotation completeness (optional)

Fig. 9 Overview of the functional annotation, manual curation, and final steps of a GenSAS project

Jodi L. Humann et al.
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UCDAVIS Bioinformatics Core

Training Workshops Course Material

To learn more about the UC Davis Bioinformatics data analysis services and training program, visit the Bioinformatics Core website. Dates and prices for our upcoming workshops can be found on
Genome Center Event Registration site.

2020 september isoseq

Three day workshop offered in partnership with PacBio. Learn all about the possibilities of full length isoform sequencing from PacBio experts and experienced Core personnel!

2020 August Advanced scRNAseq

Building on material from Introduction to Single Cell RNA-Seq, this workshop aims to cover advanced topics, including TCR and trajectory analysis. Instruction in introductory analysis will not be provided.

2020 Genome Assembly Workshop

Explore the world of genome assembly and gain an understanding of the power and pitfalls of sequencing technologies and assembly techniques.

2020 mRNA Seq Workshop

Focused multi-day workshop covering the material needed for a successful RNA-Seq experiment.

2020 Variant Analysis Workshop

From SNP and structural variant calling to GWAS. Workshop cancelled due to public health concerns.

2019 Winter Bioinformatics Command Line and R Prerequisites Workshop

An introduction to the basics of bioinformatics for biologists. No data analysis experience necessary.

https://ucdavis-bioinformatics-training.github.io/
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EVOLUTION AND GENOMICS WORKSHOPS

Intensive and immersive training opportunities

LEARNING PEOPLE APPLY INFORMATION

GENOMICS

Here you will find learning activities designed for the Warkshop on Genomics. These activities were designed by faculty in collaboration with the Workshop Team and will
receive major updates during each Workshop and iterative refinement throughout the year.

Flease select the Learning Activity you are interested from the menu above. Alternatively, you can be taken to specific sections using the links below.

Assembly

* Gene finding with AUGUSTUS

* Quality Assessment and Quality Control
* Read Mapping and Variant Calling

* Synteny Alignments using SatsumasSynteny

* Transcriptomics

s Stacks

+ NMetagenomics
* Metagenome exploration with mg-RAST
s PhyloPythias

* Metagenomics using QIIME

http://evomics.org/learning/genomics/
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Shared Data™ Help™ Login or Register

Tools L History cu
Galaxy i an open source, web-based platiorm for data intensive

search tools © install your own Galaxy by following the tutorial and choose from thousands of tools from the Tool Shed. search datasets ©
Get Data Unnamed history
: : Tweets by @gal ject
Collection Operations weets by @galaxypro (empty)

GENERAL TEXT TOOLS i

Text Manipulation O This history is empty. You can load
Galaxy 101 your own data or get data from an

Filter and Sort an introduction to Galaxy tutorial external source

Join, Subtract and Group

Datamash e e
GENOMIC FILE MANIPULATION p
FASTA/FASTQ

FASTQ Quality Control
SAM/BAM

BED

VCF/BCF

Galaxy Training Network

Nanopore

Convert Formats

Lift-Over =] ) _
e W @ TAGS |
COMMON GENOMICS TOOLS 'a JOHNS HOPKINS HEALTH 3 @ CYVERSE

P UNIVERSITY e
Operate on Genomic Intervals UNIVERSITY
Fetch Sequences/Alignments The Galaxy Team is a part of the Center for Comparative Genemics and Bioinformatics at This instance of Galaxy is utilizing infrastructure generously provided by CyVerse at the
Penn State, the Department of Biology at Johns Hopkins University and the Texas Advanced Computing Center, with support from the National Science Foundation.

CERGMICESRANEE Computational Biology Program at Oregon Health & Science University.

Assembly

Annotation

Mapping

Variant Ca"ing The Galaxy Project 1s supported in part by NSF, NHGRI, The Huck Institutes of the Life Sciences, The Institute for CyberScience at Penn State, and Johns Hopkins University.

ChIP'SEq _ This is a free, public, internet accessible resource. Data transfer and data storage are not encrypted. If there are restrictions on the way your research data can be stored and used, please consult your local

https://usegalaxy.org/
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Mame Path Size  Date Modified =
8 control.exe CAWindows\System32 115 KB 10/07/2015 9:00 PM
5 winver.exe CAWindows\System32 57 KB 10/07/2015 9:00 PM
[ SlideToShutDown.exe CA\Windows\System32 20 KB 10/07/2015 9:00 PM
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[ DataExchangeHost.exe CAWindows\System32 155 KB 10/07/2015 9:00 PM
=0 PrintlsolationHost.exe CAWindows\System32 76 KB
@ dialer.exe CAWindows\System32 36 KB
%0 printui.exe CAWindows\System32 63 KB
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[ printfilterpipelinesvc.exe CA\Windows\System32 868 KB 10/07,/2015 9:00 PM
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[ PrintDialogHost3D.exe CAWindows\System32 22 KB 10/07/2015 9:00 PM
[#| TapiUnattend.exe CAWindows\System32 14 KB 10/07/2015 9:00 PM
[ PrintDialogHost.exe CAWindows\System32 31KB 10/07/2015 9:00 PM
0% ntprint.exe CAWindows\System32 62 KB
E GamePanel.exe CA\Windows\System32 541 KB
i/ SndVol.exe ChWindows\System32 240 KB 10/07/20159:00 PM  w
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Genome Biolog,

Whole genomes and transcriptomes reveal "‘
adaptation and domestication of pistachio :
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