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GLOSSIARIO MINIMO DI SOPRAVVIVENZA

Next Generation Sequencing

Metodo di sequenziamento parallelo ad alta
produttivita, che produce migliaia o milioni
di sequenze contemporaneamente.

Deep Sequencing

Tecniche di analisi della sequenza
nucleotidica in grado di aumentare: portata,
complessita, sensibilita e precisione dei
risultati.

Adattatori

Brevi oligonucleotidi, fusi alle estremita del
DNA da sequenziare. A seconda della
tecnologia utilizzata gli adattatori possono
essere accoppiati ad oligonucleotidi
complementari su biglie o possono essere
legati a flow cell e differiscono tra le
piattaforme di sequenziamento.

Library
Insieme di frammenti di DNA con
adattatori legati ad ogni estremita.

Bridge PCR
Amplificazione in situ di una molecola di
DNA specifico su un supporto solido.

Paired-End Sequencing.

Sequenza di entrambe le estremita dello
stesso frammento di DNA targer e tenere
traccia dei dati appaiati.

PCR in emulsione

Amplificazione di library basato
sull'utilizzo di  biglie. Un  singolo
frammento viene attaccato alla superficie
di una biglia che si trova in un‘emulsione
contenente i reagenti di amplificazione,
che avviene in parallelo in milioni di biglie
con milioni di frammenti a singolo
filamento.

Read
Dati ottenuti dal sequenziamento, nella
forma di una stringa di basi

nucleotidiche.

Assembly

Un processo computazionale per
trovare sovrapposizioni di stringhe
identiche di lettere tra un insieme di
frammenti di sequenza, per formare
sequenze piu lunghe.

Sequenziamento di terza
generazione
Metodo di sequenziamento che
funziona leggendo la sequenza
nucleotidica a livello di singola
molecola.
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1953: watson e Crick scoprono la struttura del DNA

1977 Pubblicazione del metodo di sequenziamento di Sanger

1980: premio Nobel per la chimica assegnato a Wally Gilbert e Fred Sanger
1982: Nasce Genbank
1983: viene sviluppata la PCR

1987: 1- sequenziatore automatizzato: ABiPrism 373

1996: 1° sequenziatore capillare: ABI 310

2001 sequenziato il genoma umano (3,2 bilioni bp)

2005: 1° 454 Life Sciences Next Generation Seauencina svstem (ROCHE)
20086: 1° Solexa Next Generation Sequencer: Genome Analyzer (lllumina)
2007 1° Applied Biosvstems Next Generation Seauencer
2009: 1° Helicos Genetic Analyzer System
2011: 1° 1on Torrent Next Generation Sequencer

1° PacBio RS Systems

20186: 1° Oxford Nanopore Technologie seauencer: MinlON
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ION PGM
200 0 400 bp read
5.5 milioni di read (differenti chip)
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3-80 milioni di read (differenti chip)
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MiniSeq

Fino a 2x150 bp read
14/50 milioni di read
7/24 ore di corsa

MiSeq

Fino a 2x300 bp read
1/25 milioni di read
5/55 ore di corsa

HHumina

HiSeq

Fino a 2x 125 bp read
2,5/5 bilioni di read
1/3,5 giorni di corsa
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Tecnologia lllumina

Sample Prep

Cluster Generation




Sample Prep

0

%5

3 =D

Tagment Genomic DNA
Hands-on: 15 minutes

Total: 25 minutes

Reagents: TD, TDE1

Clean Up Tagmented DNA

Hands-on: 5 minutes

Total: 10 minutes

Reagents: Zymo DNA Binding Buffer,
Zymo Wash Buffer, RSB

Amplify Tagmented DNA
Hands-on: 10 minutes

Total: 40 minutes

Reagents: NPM, PPC, Index 1 (i7), Index 2 (i5)

Clean Up Libraries

Hands-on: 15 minutes

Total: 30 minutes

Reagents: RSB, AMPure XP beads, EtOH

( ° Check lerar'ies)

Reagents: Tris-Cl 10 mM, pH 8.5

Normalize and Pool Librarie
with 0.1% Tween 20

@ Pre-PCR @ Post-PCR

Index 1

Ha lo scopo di produrre frammenti di
dsDNA che contengano ad entrambe le
estremita gli

ADATTATORI

DNA Insert Rd2 SP

Index 2
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Cluster Generation

Ibridazione library DNA e estensione

Denaturazione dsDNA e clivaggio templato

Bridge PCR con formazione di dsDNA bridge — ': _| ‘L‘ "J 0t u |‘| I ," 'i

TR n,*ﬂ,wnp. l'
{f ) ' 1o

Denaturazione dsDNA bridge

Ripetizione bridge PCR

i
a2
H

Denaturazione dsDNA bridge

Clivaggio della sequenza reverse

Bloccate estremita 3’

Ibridazione dei primer di sequenza
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Seguenmamento di terza generazmne

Limiti delle precedenti “generazioni ”

Metodo Sanger

» Sequenziamento di un solo frammento

« Dipendente da amplificazione (ed eventuali errori correlati)
» Elevato costo per base

Metodi di seconda generazione

» Altissimo numero di read, ma di poche centinaia di bp
» Parzialmente dipendente da amplificazione

» Poca risoluzione nelle sequenze ripetute

» Difficolta ad assemblare de novo i genomi completi
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Seguenmamento dl terza generazmne

Cos’e il sequenziamento di terza generazione

Single - molecule Sequencing

Sequenze di >10,000 bp
Alcune anche di ~100,000 bp

Sequenziamento di genomi virali (2-
200 Kbp)e batterici (0.5-10 Mbp)

DNA di ottima qualita
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Sequen2|amento di terza generazmne

Strumenti in commercio

—

Pacific Bioscience Sequel e RS I Oxford Nanopore MinlON
N\ “ y \_ P Yy,

( )
[llumina Moleculo

Protocollo per HiSeq
2000 e HiSeq 2500
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Sequen2|amento di terza generazione

La tecnologia PacBio in breve

_ Emission
lllumination

DNA Polimerasi Incorporazione Rilevazione di segnale
immobilizzata in un nucleotidi marcati luminoso
pozzetto (zero-mode durante la sintesi del esclusivamente al
waveguides) filamento fondo del pozzetto

Single Molecule, Real-Time (SMRT)
: Sequencing technology

q A
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Seguenmamento di terza generazmne
Read lengths >20 kb
35,000 4 Data per SMRT Cell: 5-8 Gb
30,000

Half of data in reads: >20 kb

25,000

20,000

Reads

15,000

10,000
5,000 -
0 | | . :
0 10,000 20,000 30000 40000 50,000 60,000 70,000
Read Length
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Genes FLT3

TATATATAAATATATGTTATATATACATAAATATATGTTATATATATTTATATATATTTATATACATATAAATATATATATTTATATACATATATAAAALATATA
TATATATTTATATATAAATATATGTTATATATAT TATATACATATAAATATATATTTATATACATATAAATATATATTTATATACATATAAATATATGTATAT
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Sequen2|amento di terza generazione

La tecnologia Oxford Nanopore in breve

DNA can be sequenced by threading it through a mi ic pore in a membrane. i
A ikl ysell 212 € |2 molecola a singolo

side of the membrane to the other. _— n un rilevatore di corrente.

., , che viene rilevato e tradotto in
DNADOUBLE |otidica

© A flow of ions through
the pore creates a current.
% Each base blocks the
© One protein ; ! fiow to a different degree,
unzips the [ altering the current.
DMNA helix into
two strands.

TGATATIGCTTTIGATGCCE
e—

0 Asecond
protein creates
a pore in the
membrane
and holds
an * i I
mo:ﬁ:e © The adapter molecule

; keeps bases in place long

enough for them to be
idenfified electronically.
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Sequenziamento di terza generazione

La tecnologia Oxford Nanopore in breve

PacBio Sequel Oxford Nanopore MinlON

Lunghezza read: 10-20Kb Lunghezza read: ~10Kb
~ 365,000 read per SMRT cell Output: 5-10Gb

85% accuratezza, ma correggibile 85% accuratezza, ma correggibile
fino al 99% fino al 98-99%

Utile per assemblaggio di genomi e Utile per scaffold di genomi batterici
per identificazione di geni e identificazione di patogeni

Meno utile per RNA-Seq Usato durante I'outbreak di Ebola
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Sequenziamento di terza generazione

La tecnologia Oxford Nanopore in breve

PacBio Sequel Oxford Nanopore MinlON

Lunghezza read: 10-20Kb Lunghezza read: ~10Kb

~ 365,000 read per SMRT cell Output: 5-10Gb

85% accuratezza, ma correggibile 85% accuratezza, ma correggibile
fino al 99% fino al 98-99%

Utile per assemblaggio di genomi e Utile per scaffold di genomi batterici

per identificazione di geni e identificazione di patogeni
Meno utile per RNA-Seq Usato durante I'outbreak di Ebola

Sequenziatore USB che sta in una
mano per 1000$
Richiede un PC/laptop con porta
USB 3.0
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Genomica

Metagenomica gDNA Trascrittomica

microbioma MRNA

16S rRNA gene Amplicon
metabarcoding sequencing

microbiota Geni target

Metabarcoding

eDNA, ecologia,
alimenti

miRNomica
SRNA, miRNA
RNA-Seq
RNA totale
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Protecting and Fromoting Public Health

A

“Whole Genome Sequencing Is The

Biggest Thing To

Happen To Food Microbiology Since
Pasteur Showed Us How To Culture

Pathogens...”

~Dr. Jorgen Schlundt
Exec Director and Founder
The Global Microbial Identifier




Caratterizzazione «tradizionale» Next-generation sequencing:

Utilizzo di differenti metodi per ciascun ceppo: - «one lab method» non organismo specifico
- Sierotipizzazione - possibilita di analisi differenti
- Ricerca fattori virulenza ﬂ

- Antibiotico resistenza o .
Mix di tecniche

- Metodi di tipizzazione biomolecolare (PFGE, spa Type) .
Serotyping, ATB Res, PCR, PFGE, MLST, MLVA, SNPs

ﬂ

Whole Genome Sequencing

- Analisi di sequenza per fini differenti
- Comparabilita a ritroso
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Risorse online “Web Based”

BeseSpace FORENCE DASHEOSRD  PREP  RUNS  PROJECTS  APPS  PUELICDATA Ion Reporter

Applicati
o o m m m
. EL .«;} :\\ Dashboard Notifications
. & - &
- 1 A]E Qm

165 Metagenomics Amplican DS Bacterial Analysis Pipeline BWA Aligner
i, e Haaria, foe Goseqh 4ps BaseSpsceLabe

i

Quick links to get started

®
R

-
X

Samples
J Samples represent a collection of data (sequence reads) from one or more

BWA Ensichment Canoer Variant Caller ChiFSeq CrossMap

. g - in e sequencing runs.
Define sample \ew samples
-
) A e a 6 Workflows
et b e e Workflows are a set of analysis components that have been put together to
automate the analysis of your data.

Al ""'?nb E‘-D Create work{low “iew workflows
2, e
8 = B

%&,‘ Annotator
DES=q2 E.coli Serotyping EDSC Anmotator Elsstic Genome Browser Analyses
BseSpace Labe e EONE DIAGNOMICS Geneme Center Strnd e Sciences

Analyses represent workflows that have been executed on a set of samples.

b g - m o o
Enrichment FASTA Upload FASTQ Toolkit FastOC




Home Services

Overview of Services
Workflows

Bactenal Analveis Batch Ugioad Posing (Works)
Phenotvpi"ﬂ

8sFnoer (Works)
F

owdoprwm
M 1-1 demtopmand
ST i c.vonul
PMLST (Works)
PlagmigFinggr (Works)
KmaeFindad (Works)

ne new senven

TaonomyFinger (Tnis program is in 0eveiopmsnt)
Tapr (TS S60VICE IS NOL IMDMANted on the NBW Server)

Phylogeny
$70Tres (Works)
Tree\Viewer (Works)
Other

Assempier (WOrKS)
ENAUDIDSTer (in developmsent)
BanFurPro (Works)
1AGmagger (Works)
IAOCFnoer (Works)
SPIFINO8T (Works)
p-w nger (in osvelcpment)
eDisaazaProect (Net 55058143 with OGE)
M».rc’ J (NGt 853051848 With CGE)

Datasets

Centri di ricerca
Sviluppo tool di analisi genomica dedicati

Risorsa disponibile precompilata

User Home

€« = C [0 https//usegalaxy.org

pp J Bookmarks [ Portalelntranet [ Posta Aziendale [ SEfQuery Reportin.. [ SOIPA [ MLVA (F eBURSTVE 7§ CGESewer- WORK. [l AdventMetManage. & Put

= Galaxy Analyze Data
undefined
Tools A

Get Data

Send Data

Lift-Over

Text Manipulation

Convert Formats

Filter and Sort

Join, Subtract and Group
NGS: QC and manipulation
NGS: Mapping

NGS: RNA-seq

NGS: SAMtools

NGS: BAM Tools

NGS: Picard

NGS: VCF Manipulation
Extract Features

Fetch Sequences

Eetch Alignments

Get Genomic Scores

Operate on Genomic Intervals
Statistics

Graph/Display Data

Phen Association =
< i

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.

prabl Galaxy

e thin Apis o ot

RNA-Seq Galaxy Da
Workshops 1:‘,30‘, Y

15-18 Nov Paris
Lyon

... plus many more around the globe

®

Server Galaxy

Tweets W Follow

B
-
E

Galaxy Project @galaxyproject 10h
In 2 weeks: Advanced RNA-Seq DGE D
with Galaxy, 25 Nov @VLSCI Carlton,

VIC, Australia. Still Space & FREE.
bit.ly/INb7jdM #usegalaxy

ow Summary

Galaxy Project @gaianyproject 11h
Ever wondered who writes

#usegalaxy? These people do:
github.com/galaxyprojecty...
pictwitter.com/VIPc84TIFE

& Shaw Photo

Galaxy Project @galasyproject
Online IUC Contribution Fest -
Metagenomics Tools and Workflows T

Tweet to @galaxyproject



ResFinder 2.1

PRONACC-001-Saureus_s13

Beta-lactamase

RES. GENE IDENTITY QUERY/HSP  CONTIG POSITION Acc No.
blaz 99.05  846/846 1 2269..3114 47302698

NODE_6_1ength_8840_cov_386.979065

Alignnents as text
TaZ7 WARNINGL, 107 99.05%, HSP/Length: B46/846, Contig name: NODE_6_Tength_8840_cov_386.979065,

Resistance gene seq:

IUELEET DT TET LTI
Hit in genome:

Resistance gene seq:

LT LT LT LTI T
Wit in genone:

Resistance gene seq:

ILCCELETCLEE DT T LTI
Wit in genone:

Resistance gene seq:

O
Hit in genome:

Resistance gene seq:

I

it in genome:

Resistance gene seq:

LLUTE LTV T T

Wit in genome:

Resistance gene seq:

TUTCLETT LTI

Hit in genome:

spaTyper 1.0

pa Typing

Repeats Contig

11-12-21-17-34-24-34-22-
25-25

NODE_66_length_676549_cov_71.170280

Orientation

325676~

325953 (e

MLST 1.8

MLST Results

PRONACC-004-5aureus_s15

Sequence Type: 5T-5381
organism: Staphylococcus aureu

MLST Profile: saureus

GENE % IDENTITY] HSP Length Allele Length GAPS EEST MATCH
ARCC 100. 00 456 456 0 ARCC-6
AROE 100. 00 456 456 AROE-57
GLPF 100. 00 465 465 0 GLPF-45
GMK 100. 00 417 417 0 GMK_-18
PTA 100. 00 474 474 0 PTA_-10
TPI 100. 00 402 402 0 TPI_-14
YQIL \ 100.00 J 516 516 0 \ YQIL-52 J

CSI Phylogeny 1.4 (Call SNPs & Infer Phylogeny)

PathogenFinder 1.1

Home

Services

The input organism was predicted as human pathogen

Probability of being a human pathogen0.881
Input proteome coverage (%) 3505
Matched Pathogenic Families 885
Matched Not Pathogenic Families 0

Sorvicos nstruotions Artolo aberact

CSIPhylogeny Results

0.2990801ncc. 002 Saureus S14 LO01 R1 00L sorted
03230%R0nAcc.004-Saureus $15 001 R1 001 srted

C )
DISTANCE MATRIX

CEPPOOD1  CEPPOD02  CEPPOU04  reference
i PPO00T o 19105 10373 8364
S - CEPPO0D2 19105 [ 10623 18012

[ES—— CEPPOODS 19373 10823 [ 18175
18012 18175 [

——]
G
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Galaxy /
Tools k3 History
search tools o * * search datase )l
\ /* * Unnamed history
-—— COMMON TOOLS — * \
Get Data Hibites Eo®

NGS: Quality control € This history is empty. You can

*
NGS: manipulation O R | O N E :u;d [;:;u;:“?isrf data
NGS: Mapping from an external source . . . .
— dataintensivebiology P ! p e l ne ana l I1S]

-—TOOLS BY TOPIC —

MICROBIOLOGY Li ] . .
NGS: RAsea forbaciaia Anonymous access genomiche dedicate
NGS: de novo assembly This installation of Galaxy has been configured such that anonymous users can operate in a limited way, in particular the disk space is limited to 5

NGS: post assembly
Aligning and Phylogeny
Gene annotation Li ]

— Server maintenance and news Galaxy / ARIES e T :

NGS: SNP Effects 1In order to provide a stable system, we schedule periodical server maints = = L pogr
e ANl Eor the latest news about Orione, like new tools installed or Galaxy updal ' 22" Lo Bl bl
NCE Rk For any guestion, please send us an smail. J— Y~ P E—
s o Yersinia
—— COMMON TOOLS — - - - P
HDRcak o c - Istituto Superiore di Sanita 52 shown, 115 deleted. 12 hidden
FreeBayes Cookies policy Get Data .
Copy number variation Plasse read the cookis information page to leam more about how we use Send Data Hid 2ot b it ]
Runs of homozyqosity (RoH Lift-Over = e
. H tigs
Text Manipulation ARIES - Advanced Research Infrastructure for Experimentation in Genomics - Galaxy Zosf"ed‘ WOEY | ®| /| %
METAGFNNMICS — e 457
ilter and Sof
" Instance at ISS 69: Check contias Y @ & x
Join, Subtract and Group 3
Join, Subtract and Grou <6
Convert Formats
Extract Features 58: CheckcontiasY @ & x
285
Fetch Sequences Tweets by earies_cenomics \\\\k,'l’\i()/()(,
Eetch Alignments 4 i o ) o 67: Check contiasY @ & x
Statistics @ Aries Group A E_-: ) 1sa
Graph /Display Data = Galaxy Project @galaxyproject = e 66: Prokkaondata @ 4 x
GraphiAn * These 100 000+ users have currently . 5 a:
2001987770548149 bytes of data on B S
- HREVAP TOOLS— #usegalaxy Main. (that is 1.77 PB) ) 1Y 65: Prokkaondata @ 4 x
HReVAP #dailystat =
RIES 64:Prokka on data @ # x
-——-NGS TOOLS— twittar.com/galaxyproject. . o
In Silico PCR T e
: Prol on
e N\ . . E coli typing Coinentn LArARd
omunita di utenti MoOITO s asem @ Ao - _
62: Prokkaon data @ & x
RERA ok E Galaxy UK @GalaxyUKFriends 4: fsa
H H H AL RO The @MRCClimb project uses GVL & .
i , 3 H
attiva e sviiuppatori Sene Aunotation iy S e i, P siiprotaondn o x
EASTA/EASTQ manipulation Tty white i bl bininfarmating 4: san
NGS: Mapping Embed View on T 60: Prokka on data @ & x
NGS- GAM Tanle 4: ffn
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[B} CLC Genomics Workbench 8.0
File Edit View Download Toolbox Workspace Help

CDESS g 200%0D0 589 =

Show Mew Save Impot Bpot Grephic Pint Undo Redo it Copy Paste Delete
Mavigation Area 4|
b O Y
{3 CLC_Data

({3 CLC_References

Q- i<anter search term>

13

Toolhox

|

Classical Sequence Analysis =
Malecular Biology Tools Qulck Start
BLAST —

NGS Core Tools
fal Track Tools / \ / T \ / \
E,:'; Resequencing Analysis | | | ATCH | | |
gl Transcriptomics Analysis )
ﬁ Epigenomics Analysis
ﬁ De Novo Sequendng

) Workflows Impart Pata New Sequence  Read Tuteri
@ CLC Server

@ Legacy Tools

Processes | Toolbox: | Favarites | Job Histery | Job Board |
0 [ ...

0 element(s) are selected
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-'|_FrIE Edit View Quwr_l_l.c.tpd Toolbox Workspace Help
| o
T B S < 00 [X P & &
| Show Mew Save Import Bport Graphic=  Print  Undo Rede  Cut: Copy  Paste Delets Workspace  Plugins Warkflows ‘
| — e e
Menu B LNaﬂu’igati::un Area 4] | Ig Track List X |
Y O b if - ek |¥ Track List Settings DO[bar
== e Dats - 20513 m Newigation r =|
. " -2 ATPBa1 genomic sequ i 1l
Navigatiof Areas« atss1mna || — | |chrx (22.922.827bp) -
- ATPEa1 = Range: 29.506 -|29.590 ||
e, EJ Cloning L |
I Primers Insertions | =
| B[] Priftein analyses Ge - i
! & 5] Protein orthologs Find | = iew Area
| ‘l m..ﬁ-T:rl:lmn secnnclary Eh”;h - Fmd:lﬂ'taﬁ;_&.} e _]
Q- |<Eﬂter T 2 GGAG-GG-CGTCTAGAAAACGATGTCGATATCGATAAY 3 | - ” ik ]
= GGGEG-GG-GGGGTATATAACTATGTT F-
Tookhox ~ [HrGGAG-GG-CCTCTAGAAAACGATTTTGETATT—==r _ W
| Lk g i GGAG-GG-CGTCTAGAAAACGATGTCGATATCGATAAYS Track layout | =
Toolb@)e 2 Cassical Seaquence Analysis GGAG-GG-COTCTAGAAAACGATOTCGATATCGATAA T
k-1l Maleodar Holagy Toals GGAG-GGACA T-GTTATCGATAA/ | [» MRNAta
£ - BLAST -EBA TGT-GAAAACGATGTOGATATCGATAAS ¥ Gene track
L e o GGAG-GG-CGGACA T-GTTATCGATAAY
ot e GGAG-GG-CGTTTAGTAAACGATGTCGATTTTGATTA/ || |* DA sequence track
; ] GGAG-GG-CGTCTAGAAAACGATGTCGATATCGATAAS » Reads frack
1{:‘; Resegquencing Anal
s &
Focesses _|_'I'ooﬂ:nx_|_Fa\forites 1E
Idle... 1el 5) are selected

Status Bar



Analisi bioinformatica

80 ‘Manage Plug-ins and Resources

% | 8B @ 9

Manage Plug-ins ‘Download Plug-ins Manage Resources Download Resources

Plugin reguires registration,

Commercial plugin - evaluation license available. @ CLC Workbench Client Plug_in

CLC Microbial Genome Finishing Module [Be

CLC bio - support@clchio.com s
Version 1.0 beta 2 (Build: 121221-0915} This plug-in is used if you wish to connect to a CLC Genomics Server

Various tools for genome finishing aimed to close and produce high . . ) . o

quality genomes in sequencing projects. n Once installed, log in to the server using File | CLC Server Login. This will

Commercial plugin - evaluation license available allow you to enter data about the server host, user name and password and
i you will then be able to connect to the server, browse data and run analyses.

CLC MLST Module

CLC bio - support@clchio.com

Version 1.4.6 (Build: 121204-1411)

MLST Module makes it easy and fast to do MultiLocus Sequence Typir
Plugin requires registration.

Commercial plugin - evaluation license available,

| aratinn b

cLc Wurll‘.bench CIIen: Plugm

Additional information

Giscalienior : “ CL.C'Gu - acsa Note that you need to purchase and install a CLC Genomics Server to make
ient connecting to a nol aSa.mn Ence. i 4 i
iHtorrairics Dt base’ The plug-in Rt use of this plug-in. Read more about the CLC Genomics Server.

Engine irll‘eﬂratm
Size: 5.2 MB

[ Download and Install

Cytognomix Dependencies HG18
Cytognomix - info@cytognomix.com
Version 1.0

Dependencies required by the Shannon human splicing pipeline

Help | [ Proxy Settings | [ Check for Updates | [ Install from File [ Close |
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G- Q" ﬁ P . c 9 anNn Dy it leic Acid (1LWA) (Structure)
~ = “ . Search
Back w Sequence Search .r\;enu Alignement Tree Assembly Primers Cloning Help l 3-D structure SEGUEHQC i itiiakiGal i i Hates

Sources ) Reser £ Color & Style M, Atoms % Bonds 6@ Effects | [ Save Hecred

v [ Local (0 Narne Description HOX Sequence... 4 To|

¥ | Sample Documents (0) Fragment 4 Contig assembly fragment 93.2% 461 ling
3D Structures (5) Fragment 1 Contig assembly fragment 92.1% FO8 ling
Alignments (6) Fragment 3 Contig assembly fragment 77.6% 824 line
Contig Assembly (5) . Fragment 2 Contig assembly fragment 74.0% BGE line
Genomes (4) = Contig Mlignment of 4 sequences: Fragment 4 (reversed), Fragment 3, Frag...- 1,612 -
Linnaeus Blast (1)
Nucleotide Documents (10) T - =
Plasmids from NEB (27) Contig View  Annotations  Virtual Gel  Lengths G
Prot nits " o | .
n:;::;i?;::::::i; a & re. 50 Transtate ' Allow Editing 3 A “ Annotate & Predict [ a
() Tree Documents (4) 510 640 650 &l |
W Deleted hems (0) Consensus. GACTTGANTANTTCHNGGNAGNNNGGAATTCCHNGGNGTAGCGG TGAANTIGE |
[ searches (0) e - 7 7 Dy ? 7 - BN R |
@ server Databases : R NN ¢ A E,
£ Collaboration J DU s G 7
{2 Gene
2 Genome | ol
(2 PopSet 9\ i i A LIV i ‘ i 4 1319
>
@ protein 2
L PubMed |3
2 shP ; " !
& Struch To rotate, click and drag. To zoom, hold shift key whie dragging. To pan, hold shift then
__;r Structure . double click and drag,
[ Taxonomy fl A W
v [ Pfam (Not set up) ™ ﬂ T T 3
- I "
(7% Domaing 1 T N U e
% UriProt \ AT e
- V' Show Names A
Show | Desc ;! of o
iy V' Show sequence numbers
fw G { 3 ] 1 3 REC ey |
T N X u
re
""" 4>
+ e At click on a sequence position or annotation, or select a region 1o zoom in. Alt-shift click to zoom out.

Geneious
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' Geneious7.0.4

Back Forwa

Contig View | Annotations | Lengths Graph | Virtual Ge! | Text view | Source XL | Summary XML

File Edit View Tools Sequence Annotate & Predict Help

¥/ = I,
® & . ~C © 97
Sequence Search Agents Align/Assemble Tree Primers Cloning Back Up Support Help
) Table hidden - Click to show

Info

& AMlow Editing (i Annotate & Predict Save

L+ yghd Gene

~ Variants: Ge

” | Found 364 results

06,078 05,720
ghJ gene

B R L e Y =) i et et v <) ————
— r— — T — — T ) — —— " — E—— — —
—— | E—
S —— — — — — — — — —U— E— — T S — — — ———
S r— E— E— — — ey (T—— r——
 —— — I ———

| [ variable Region (1)

V| Variants: Geneious (364)

£ | FR, Columns [ Track

Name

@ B Gewact GRC &) Transdate @ AddfEdit An -
1 500 1,000 00 2.0 3000 3500 4,000 500 5,00 5,500 8,000 8,500 7.000 78 ~ - =
! 500 00 1,500 ;uu Quu 0oL 4 300 5 {UD VUU quu ] ':u[ O_uu )J ¥ 2padlag !-i'r ‘
= J =)k
i R i e e e Y 3 R A [E————— . —— ' = : =l Annotations and Tracks
[ 0 5 9 0 5 000 50 0 5.5 8.0 6,500 7.00 7588 a
- ! 500 1.000 1.500 2,000 3,000 3.500 4.000 4.500 5,000 00 0.000 A00 o o 7| Show Annotations (366 of 368)
1 ¥
Coverage
CDs (1) w4 b
0 /| Gene (1) v < >
3,108 340 3,100,042 3,105 401 3,185,104 3,104 8 3,104,534 3,104.258 3,193,047 310386 3,183 37T 3,183,001 3,192819 3,182,300
Source (1) —— - < >

aaa—— v < >

Options

v <>

=4 +| Pop out

Type Mir
Polymorphism 4,5 .
Polymorphism 4,5
Polymorphism 4,5
Polymorphism 4,5
Polymorphism 4,5
Polymorphism 4,5
Polymorphism 4,5
Polymorphism 4,5
Polymorphism 4,5
Polymorphism 4,5
Polymorphism 4,5
Polymorphism |4,4

Polymorphism 4,4 ~
»

Geneious
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Alignment of NC_000001

Position: 1

" [ Reference Coondinales
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’ Tranzlate " Consensus
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Workflow Canvas | Assembly £ | Details
( ) ‘Edit Workflow Attributes
- Name:
e Assembly
Send Data Tags:
Lift-Over
| e

Collection Operations
Text Manipulation
Datamash

Convert Formats

Filter and Sort

Join, Subtract and Group
Feich Alignments/Sequences
NGS: QC and manipulation
NGS: DeepTools

NGS: Mapping

NGS: RNA Analysis

NGS: SAMtools

NGS: VCF Manipulation
NGS: Peak Calling
NGS: Variant Analysis
NGS: RNA Structure
NGS: Du Novo

NGS: Gemini

issembl

hromosome Conformation
NGS: Mothur
Operate on Genomic Intervals
Statistics
Graph/Display Data
Phe: Association
BEDTools
Genome Diversity
EMBOSS
Regional Variation
FASTA manipulation

< (]

 Tiim Galore! x
Reads in FASTQ format

Reads in FASTQ format

trimmed_reads_paired_collection
timmed_reads_unpaired_collection
trimmed_reads_single (fastgsanger)
trimmed_reads_pairl (fastgsanger) &
timmed_reads_pair2 (fastgsanger) @
unpaired_reads_1 (fastgsanger)
unpaired_reads_2 (fastgsanger)
report_file (txt)

4 Trinity x
LefUForward strand reads
RightReverse strand reads
trinity_log (o) z

assembled_transcripts (fasta) #

& Megablast x

‘Compare these
sequences

outputl (tabular)

Apply tags to make it easy to search for
and find items with the same tag.

Annotation / Notes:

Describe or add notes to workflow
Add an annotation or Notes to a
workflow; annotations are available
when a workflow is viewed.
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l SEQUENCE
HUB v

BaseSpace

Applications

R

Rescaf

BaseSpace Labs

DASHBOARD PREP RUNS

k

SPAdes Genome Assembler
Algorithmic Biology Lab

APPS PUBLIC DATA
—

44

SRA Import
BaseSpace Labs

SRA Submission
BaseSpace Labs

Categories

Q

?

&

& 1Z5 Torino v

llumina

Search Apps

String Graph Assembler
BaseSpace Labs

USC BigWig Generator
Ramsingh Lab Keck-Hematology

Velvet de novo Assembly
BaseSpace Labs

ChiP-Seq (5)

De Novo Assembly (7)

Differential Expression (15)

Gene Fusion Detection (7)

g}
=)
=
-
o
n
|
b=
@

HIPAA(11) Metagencmics (12)
Methyl-Seq (6) Proteomics (10)
Quality (9) Resequencing (19)

RNA-Seq (21)

Small RNA (7)

Synthetic Long Reads (3)

Targeted Sequencing (29)

Tumnor Normal (9)

Variant Analysis (25)
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