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Viral Sequence Tutorial
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DNA Subway ties together key bioinformatics tools and databases to assemble gene models, investigate genomes, work with
phylogenetic trees and analyze DNA barcodes. Roll over the "stations" on the subway map to find out more about the analysis
steps. Analyze your own data or sample data provided. To start a project, select one of the "lines" (red, yellow, blue, green,

purple). Register and login to be able to save and share your results.

DNA Subway Training

DNA Barcoding 101

@

Better with Firefox

Configure Java




FAST TRACK TO GENE ANNOTATION AND GENOME ANALYSIS

LOG OUT Guest D14vkgyvwijxs
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MY PROJECTS P
L
You have no projects yet...
P':gﬁcu To view pre-computed public projects, click on the "Public Projects” button.

Annotate
a Genomic .
Sequence

Prospect
Genomes
using TARGeT

CLICK

Determine 4 o
To start a new project, click one of the colored squares.
e | proj 9

Metabarcoding | §
Analysis |}
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Download sequences
grownextgen.org/go/honeybee



LOG 0UT Guest D14vkgywijxs

FAST TRACK TO GENE ANNOTATION AND GENOME ANALYSIS

Gen
using TARGeT

Determine
Sequence
Relationships

Metabarcoding
Analysis

Select Project Type*

1

Phylogenetics: Barcoding
() DNA O bel
O Protein O col

) mtDNA O 16S

O Viral O ITS

2 Select Sequence Source *

3|

Choose Files | No file chosen

ax 150kb)

Enter sequences in FASTA format (max 150kb):

Upload AB1 trace files or sequences in FASTA format:

Import trace files from DNALC
Select a set of sample sequences:

@ Background @ Manual @ Tour

Name Your Project *

Project title:

Description

Total characters (max.140): 0

6

* Required information

® About e Credits e Resources ® ContactUs

1. Click ‘Viral’
2. Click ‘Upload’

3. Click ‘Choose
Files’

4. Select Raw
Sequence File

5. Name Project

6. Click
‘Continue’
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Sequence Trimmer)

Browsers & Transfer

Pair Builder ) &
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( PHYLIP ML )

Determine Key R
uence
Relationships R} Run
(® Running
O View
@ Error
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Analysis _‘

Project Information

VDV

Project ID - 231053

User Guest D14vkqvwjxs
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Status - @ private O Public

Description

Project type : viral
Input seqs

Ref seqgs
Parameters




Stop #1 Assemble Sequences



1. Click ‘Sequence Viewer’

LOG OUT Guest D14vkqvwjxs

Browsers & Transfer
Sequence Viewer )

(R~ Sequence Trimmer)

Q Pair Builder ) (R)'( BLASTN )
Prospect

Genomes
using TARGeT O~ Consensus Bu'ldﬂ) ® Upload Data ) Export to

( pHvuPNs ) GenBank
%2..'?5'3:23 Key @}( Reference Data )
Relationships R) Run C BHYLIP ML )
® Running

O View

@ Eror
X Blocked

Annotate
a Genomic

Sequence

Metabarcoding
Analysis

Project Information

VDV
Description

Project ID 231053 Project type : viral
User - Guest D14vkqvwixs Input seqs
Affiliation == Ref seqs

Status - @ Private O Public Parameters




LOG ouT Guest D14vkqvwjxs

o L) -5 PR s uUu B %Y
Sequence Viewer
' sfer
Ckﬂony2994= X NNNNCTAGATGCGCTGTTGATGCAATGCCAATCTTGCCTATGCATGACGCCCTTGGAAGGCCGATAATATTTTARATAAGTATGTTGAAG
|

Colony-299-R »~~ TGCCGTAGAGGGTCGCTCTTTAAGCTTTCATTTCCTCARCTARGCGCTGATTAACTTCAACATACTTATTTARAATATTATCGCC
Colony-300-F <~

Colony-300-R »~~

GNGNNCTTAGATGCGTGTTGATGAATGCAATGTTGCGTATGGATGAGCCCTTGGAAGGCGATAATATTTTAAATAAGTATGTTGA

- o S

GNGAAGCCAGAGGGTTCGCTCTTTAAAGCTTTCATTTCCTCAACTAAGCGCTGATTAACTTCAACATACTTATTTAAAATATTAT

4 »

us )

Re

.. CLICK to see Raw Sequence Reads/Trace files/Chromatograms

- ~ Status - @ Private O Public Parameters
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Sequence Viewer
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Nucleotide Sequence

Colony-299-F
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Chromatogram

(from chromatogram)

Med

Reset
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Scroll across the entire chromatogram or sequence
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Colony-299-F <» &
| Colony-299-R »~x & Colony-200-R.ab1
S — GN G CCAG AGG G TTCGC TCTTTAAAGCTTTCATTTCCTCAACTAAG
Colony-300-F »~x & Quaity
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Close window for more analyses! ’
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1. Click ‘Sequence Trimmer’ to Run Trimmer Tool (blinks)
2. Click ‘Sequence Trimmer’ again to view trimmed sequences

Browsers & Transfer

Sequence Viewer )

@-(Sequence Trxmmer)
®

Pair Builder ) (R}( BLASTN
using TARGeT RO Consensus Bu«lder) <R Export to
GenBank
( PHYLIP NJ )

g::‘r‘r:':gg wey (8}-( Reference Data )

Relationships R) Run (' pPHvLPML )
® Running

O View
Q@ Error

X Blocked

Metabarcoding
Analysis | Il

Project Information

VDV inti
Description

Project ID 1231053 Project type : viral

User - Guest D14vkqvwixs Input seqs

Affiliation - Ref seqs



—

< @ Your sequences have been trimmed

Colony-299-F ~» &

Colony-299-R ~» &
Colony-300-F ~n &

Colony-300-R #» &

Usi

Re

O ©O

AP e -5 PR s uB %Y
Sequence Trimmer

GATGAATGCAATGTTGCGTATGGATGAGCCCTTGGAAGGCGATAATATTTTARATAAGTATGTTGAAGTTAATCAGCGCTTAGTT
GGGTCGCTCTTTAAGCTTTCATTTCCTCAACTAAGCGCTGATTAACTTCAACATACTTATTTARAATATTATCGCCTTCCAAGGG
GATGAATGCAATGTTGCGTATGGATGAGCCCTTGGAAGGCGATAATATTTTAAATAAGTATGTTGAAGTTAATCAGCGCTTAGTT

AGGGTTCGCTCTTTAAAGCTTTCATTTCCTCAACTAAGCGCTGATTAACTTCAACATACTTATTTAARATATTATCGCCTTCCAA

il >

Chromatograms and sequences have been trimmed,
removing the poor resolution on the ends of each

sequence

Ctatice

v
A N~ 7Y Noena Daraman tAre

sfer



Click ‘Pair Builder’

L0G 0UT Guest D14vkgvywjxs

Browsers & Transfer

Projects Sequence Viewer )

R~ Sequence Trimrner)

Annotate
a Genomic

Sequence @_( Pair Builder ) (R}'(

Prospect
Genomes
using TARGeT Consensus Bunlder) (R Export to

( pHvuPNS ) GenBank
%::52}:2: Key @}( Reference Data )
Relationships ® Run ( pHvuPML )
® Running

O View
@ Eror

X Blocked

Metabarcoding
Analysis

Project Information

VDV
Description

Project ID 231053 Project type : viral
User - Guest D14vkqvwjxs Input seqs
Affiliation == Ref seqs

Status - @ Private O Public Parameters




FAST TRACK TO GENE ANNOTATION AND GENOME ANALYSIS

LOG oUT Guest D14vkqvwijxs

AP e -5 PR : s Ay ,
(. Pair Builder
| -

sfe
Colony-299-F | GATGAATGCAATGTTGCGTATGGATGAGCCCTTGGAAGGCGATAATATTTTAAATAAGTATGTTGA | E (] Fh Auto Pair
Colony-299-R | GGGTCGCTCTTTAAGCTTTCATTTCCTCAACTAAGCGCTGATTAACTTCAACATACTTATTTAAAA | E () Try auto pairing @
Colony-300-F | GATGAATGCAATGTTGCGTATGGATGAGCCCTTGGAAGGCGATAATATTTTAAATAAGTATGTTGA | E ]
Colony-300-R | AGGGTTCGCTCTTTAAAGCTTTCATTTCCTCAACTAAGCGCTGATTAACTTCAACATACTTATTTA | E [ @ Enable Self Pairing
Enable &
Usi —
Sequence Name
—
Re
[ ] L3 ‘ Ll ’
Option 1 —click ‘Auto Pair
Me

Option 2 — manual pairing by clicking to change F to R according to sequence name

Status - @ private O Public Parameters



| LU UUS  NIFRUIE AFLT VIVY ¥ VTV jaAd
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< Pair Builder
| -~

(1 sfer
| Colony-299-F GATGAATGCAATGTTGCGTATGGATGAGCCCTTGGAAGGCGATAATATTTTAAATAAGTATGTTGA FR Auto Pair
Colony-299-R  TGGCTAATCGACGTAAAGCAAATGAATCGTTTAAGATGCGTGTTGATGAAATGCAAATGTTGCGTA
Colony-300-F GATGAATGCAATGTTGCGTATGGATGAGCCCTTGGAAGGCGATAATATTTTAAATAAGTATGTTGA
Colony-300-R  TGGCTAATCGACGTAAAGCAAATGAATCGTTTAAGATGCGTGTTGATGAAATGCAAATGTTGCGTA

Reset

o M = m

(i) Save Your Pairs

Once you have updated your
pairs, you must save them.

Usi D
Re Matc h e d (i) Enable Self Pairing

Enable @
Sequences .
9 Click ‘Save’

Med

Status - @ Private O Public Parameters

(Coronsery )
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Click ‘Consensus Builder’

LUO Uus STHTIL AFLTVRY VIVIAD

My
Public
Projects

Annotate
a Genomic .
Sequence

Browsers & Transfer

Sequence Viewer )

SequenceTrimmer) @)—( Select Data )
Pair Builder ) ®( sasn ) ®« muscle )

Consensus Builder

uUsing TARGeT Export to

R Upload Data
C P ) GenBank

( PHYLIP NJ )

ggg’;g‘,:gg Key R Reference Data )
Relationships R) Run ( PHYLIP ML )
® Running
O View
@ Eror
X Blocked

Metabarcy '
Al

Project Information

VDV

Description

The R will turn to a flashing R (running) for 1-2 seconds while program is running.
Click again to open once V shows.




s -5 o O S U B %Y
Consensus Editor
(, 5

(1 Colony-299 Pair Colony-299 [Edit Name] aer
| ol COLORT-2G0-8 trmmmmm e GATG-AATGC-AATGTTG
Colony—-299-R - CTAATCGACGTAAAGCAARATGAATCGTTTAAGATGCGTGTTGATGAAATGCAAATGTTG
Consensus : TGGCTAATCGACGTAAAGCAAATGAATCGTTTAAGATGCGTGTTGATGAAATGCARATGTTG
[Trim Consensus] (2 L

usi D

Click to see other consensus

Re
| Scroll to see entire sequence — Forward (F) & Reverse (R) sequence
vied
are aligned to produce the single consensus sequence. Notice how
the F and R sequences overlap in the middle. )
Status @® Private O Public Paraméters :
( Glossary )
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Stop #2 Add Sequences



Click ‘BLASTN’ (Basic Local Alignment Tool — for Nucleotides) to run

algorithm

FAST TRACK TO GENE ANNOTATION AND GENOME ANALYSIS
LOG ouT Guest D14vkqvwjxs

O '0

Browsers & Transfer

Sequence Viewer )

Sequence Tnmmer) Select Data )

uence
Pair Builder ) MUSCLE )
Prospect
Genomes
using TARGeT Consensus Bunlder) Upload Data ) Export to
v GenBank
®-(  PHYLPNS )
Deto;g::gg ’ Key Reference Data )
Relationships ® Run ®-(  PHYLPML )
_ ® Running
Gen 1 n O\ftew
R @ Emor
f 1 X Blocked

Metabarcoding
Analysis

Project Information N

o Description
Project ID 231053 Project type : viral

User Guest D14vkqvwjxs Input seqs

Affiliation - Ref seqs

Status - @ PpPrivate O Public Parameters



FAST TRACK TO GENE ANNOTATION AND GENOME ANALYSIS
LOG OUT Guest D14vkqywijxs

O O

= Bty -

sfer

Name Seqruence Action

Colony-299 TGGCTAATCGACGTAAAGCAAATGAATCGTTTAAGATCGCCGTGTTGATGAAATGCAAATGT! BLAST

Colony-300 TGGCTAATCGACGTARAGCARATGAATCGTTTAAGATGCGTGTTGATGAAATGCAAATGT!

Click ‘BLAST

Status - @ Private O Public Parameters
( Glossary )

@ Background @ Manual @ Tour e About e Credits e Resources e ContactUs




FAST TRACK TO GENE ANNOTATION AND GENOME ANALYSIS
LOG ouT Guest D14vkgvwijxs

— S U B %Y
Colony-299 BLAST Results! )

« back sfer

4 Aln. Bit Aa + Mis-
¥ Length ¥ Score v ¥ matches

Be-
200 361 99 0

Accession # ¢ Details

Varroa destructor virus-1, complete genome - Varroa
destructor virus-1, complete genome

Deformed wing virus, complete genome - Deformed wing 200
virus, complete genome

1(1).  [J NC_006494.1

2(2). [J NC_004830.2

| Note: Local Blast DB updated in February 2021. BLAST searches reference a local database created from NCBI sequences thatfare longer than
300bp, shorter than 10kbp, and match any of the following terms: chloroplast, barcode, mitochondrion, rbcL, ITS1, cytochrome gxidase subunit |,
COl, CO1, COX1, lef9, 28S ribosomal RNA, 5.8S ribosomal RNA, 18S ribosomal RNA. 23 ribosomal RNA.
Re

| Add BLAST hits to project |

Our submitted

sequence was identical
(Zero mismatches in
alignment)

- @ Private O Public Parameters
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FAST TRACK TO GENE ANNOTATION AND GENOME ANALYSIS

LOG oUT Guest DI4vkqvwjxs

O O
(,_‘ e ~ BLasTN tT e %;Y

(i) Once you have made your selection you mustl Add BLAST hits to project |

sfer
; - Aln. Bit a Mis-
s # Accession # ¢ Details é Length $ SEars $e siehes ’
Varroa destructor virus-1, complete genome - Varroa Be-
1(1). C_006494.1 destructor virus-1, complete genome 200 361 99 0
Deformed wing virus, complete genome - Deformed wing S5e-
22). C_004830.2 virus, complete genome 200 239 62 21
U
i Note: Locdll Blast DB updated in February 2021. BLAST searches reference a local database created from NCBI sequences that are longer than D

300bp, shq@ter than 10kbp, and match any of the following terms: chloroplast, barcode, mitochondrion, rbcl, ITS1, cytochrome oxidase subunit |,
COI, CO1,p0OX1, lef9, 28S ribosomal RNA, 5.8S ribosomal RNA, 18S ribosomal RNA, 23 ribosomal RNA.
Re

| Add BLAST hits to project |

w | 1. Select both Accessions

2. Click to add the two ‘hits’ )

Status - @ Private O Public Parameters

Caoeon)
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Stop #3 Analyze Sequences



Click ‘Select Data’

Guest DI14vkgywjxs

FAST TRACK TO GENE ANNOTATION AND GENOME ANALYSIS

Prcmcts

Public
Projects

Annotate
a Genomic
Sequence

Prospect
Genomes
using TARGeT

Determine
Sequence
Relationships

Metabarcoding ||
Analysis

Sequence Viewer)

Sequence Tnmmer)

Select Data

Pair Builder ) R

BLASTN

) ®

Consensus Bunder) R

Upload Data )

Key R

Reference Data )

R} Run
® Running
O View
@ Error

X Blocked

Project Information
VDV

Project ID 231053

User Guest D14vkqvwjxs
Affiliation i~

Status @ Pprivate O Public

@ Background @ Manual @ Tour

Project type
Input segs
Ref seqs
Parameters

MUSCLE )

R~ PHYLPNS )

®-(  PHYLPML )

Description
viral

Browsers & Transfer

Export to
GenBank
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FAST TRACK TO GENE ANNOTATION AND GENOME ANALYSIS
LOG OuT Guest D14vkqvwjxs

A° e -5 PR S U BM Y
< ' Select Data
nsfer
I Select all

— User data

(i) Save Your Changes
a Pair Colony-299
‘ Once you have selected the
Pair Colony-300 sequences you wish to align, you
i low.
— M Blast hits must click save below |
Using NC_004830 2|deformed_wing | Save Selections b )
NC_006494 1|varroa_destructor :
t = | G (i) Download sequences
Rela Click below to download
selected sequences in FASTA
format.
Download

_ 2. Click ‘Save
1. Click ‘Select all’ .,
Selections D

Status - @® Private O Public Parameters

Catosom)

@ Background @ Manual @ Tour
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Click ‘MUSCLE’ (Multiple Sequence Comparison by Log-Expectation)
to run algorithm, then click again to view.

FAST TRACK TO GENE ANNOTATION AND GENOME ANALYSIS

LOG OUT Guest D14vkqvwjxs
S U B W A Y
Public Browsers & Transfer
Pr ts
Annotate
a Genomic
Sequence
Prospect
Genomes
using TARGeT Export to
Determine
Sequence
Relationships R Run
® Running
O View
@ Ermor
Mmul)mru(lmqv &) Blocked
Analysis
Project Information
VDV
Description
Project ID 231053 Project type : viral
User Guest D14vkqvwjxs Input seqs
Affiliation - Ref seqs
Status ‘i" Private ‘:; Public Parameters
e About e Credits e Resources e ContactUs
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MUSCLE Results Window

FAST TRACK TO GENE ANNOTATION AND GENOME ANALYSIS
LOG OuUT Guest D14vkqvwjxs

A9 .5 -5 PR
Alignment Viewer

TRIMALIGNMENT }

1 100 200

Sequence Conservation

Tt
Sequence Variation 1T A
Consensus (L A T

1. Colony-299

2. Colony-300

3. NC_006494.1|varroa_destructor

4.Nc_ovas3o2idetormed_wing ||| | [ [ | [ [Tl

& Download this alignment DNASubway Alignment Viewer

4, Launch in Jalview

Parameters

Status @® private O Public

@ Background @ Manual @ Tour
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FAST TRACK TO GENE ANNOTATION AND GENOME ANALYSIS

LOG OUT Guest D14vkgvwjxs

2@ .0 -5 o _aB s ueBs %Y
( | Alignment Viewer |
[ SEQUENCE SMLARTY % |

m aTCG| || TRIMALIGNMENT | ‘ ‘
sfer

1 100 200

R
1 T T
T TIEE T

Sequence Variafon

Consensus
1. Colony-299
2. Colony-300

Usi
* 3. NC_006494.1|varroQdestructor

(1 A

Re

& Download this alignment DNASubway Alignment Viewer

&, Launch in Jalview

Zoom in to see nucleotide differences

Status - @ Private O Public Parameters

G




FAST TRACK TO GENE ANNOTATION AND GENOME ANALYSIS

o]
o

i [ - | [ TRMALIGNMENT |

1

(

Sequence Conservation

Status

Coromsery )

@ Background @ Manual @ Tour

Alignment Viewer

@® Private O

Public

LOG oUT Guest D14vkqvwjxs
A e - PR : s uUuB %Y

Parameters

sfer

Sequence Variation
Consensus TGGCTAATLCQALCGTANALQARATGAATCGTTTAAGATGCGTGYTEATGAAATGCAAA"
1. Colony-299
2. Colony-300

U 3. NC_006494.1jvarroa_destructor )
4. NC_004830.2|deformed_wing cl IT Gl |G G

Re 2
qQ@u ver
¢ |f 3 sequence has a different nucleotide at a position, it is

displayed inline with sequences (see in red boxes).

In this view deformed wing [virus] has more differences than
Varroa destructor [virus] and Colony Unknowns . ;

e About e Credits e Resources e ContactUs




FAST TRACK TO GENE ANNOTATION AND GENOME ANALYSIS

LOG OUT Guest D14vkgvwjxs

2@ L6 -5 o _aB s ueBs %Y
( | Alignment Viewer |
[ SEQUENCE SIMILARITY % |

m_;_;c(; | TRIMALIGNMENT | ‘
sfer

< 1 100 200

Sequence Conservation
Sequence Variation T A
Consensus I AR R

1. Colony-289

2. Colony-300 D

- 3. NC_006494.1|varroa_destructor
a.nc_oosssozdetormeasing Il | 1111 | 111NN Click for similarity matrix
Re
R Download this alignment DNASubway Alignment Viewer
4. Launch in Jalview
Mey

Status - @ Private O Public Parameters

G




FAST TRACK TO GENE ANNOTATION AND GENOME ANALYSIS

LOG 0UT Guest D14vkqywijxs

222 .0 ey PRI
( Alignment Viewer
(

["SEQUENCE SIMILBRITY % | -
Sequence Number g |-
1 100

| -
Sequence Conservation m 8
Sequence Variation IIIIIIIIIII-IIIIIIIIIIIII\II £l
T T e
1. Colony-299 & i
2]colony-300 5 2 100.00  100.00
U S NC_006494.1]varroa_destructor R ) IRl D
jNC_OM830.2|deformed_wing [ NI G| L4[reeorrome»ssso | 650
Re
& Download this alignment DNASubway Alignment Viewer

% &, Launch in Jalview

Table shows the pairwise comparisons between the different sequences in the alignment.
The top diagonal and bottom diagonal give the same pairwise results (mirrored).

2. Colony-299 sequence is only 86.5% similar to NC_004830.2 Deformed Wing [Virus]

Status @® Private O Public Parameters
( Glossary )
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