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Protocol status: Working
We use this protocol and it's working

Created: June 24, 2022
Last Modified: June 11, 2025
Protocol Integer ID: 65271

Keywords: eurofins with geneious, de novo assembly of sequence, de novo assembly, eurofin, geneious, sequence

Abstract

Our protocols are constantly evolving and old versions will be deleted.
The documents here are not intended to be cited in publications
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1 Download the results from Eurofins. You should get an email like this:

GenomicsSupport@eurofins.com © 9:28AM (3hoursago) Y¥ €
to ahatch, marruda, ahiley, me, pproctor, kdgreen ¥

Dear Greg Rouse,
The sequencing results generated from your samples are now ready and may be downloaded via the following link:
Download Results

If you have any questions, concerns, or need any technical insight regarding your sequencing projects, our Technical Support Team is here to
help. Please e-mail us at GenomicsSupport@eurofins.com or call 1-800-688-2248 (option 2) and we will be happy to assist you.

Additionally, please refer to the file attached to this e-mail titled &quotViewing Your Sequencing Result Files&quot for technical clarifications
regarding the extraction and subsequent analysis of these data.

Thank you for choosing Eurofins Genomics LLC for your DNA sequencing needs.

Best Regards,
Your Technical Support Team

eurofins |Genomics

12701 Plantside Drive | Louisville, Kentucky 40299
Phone: 1-800-688-2248
GenomicsSupport@eurofins.com

Click on the underlined and blue highlighted "Download Results" in the second line of the
email content. This will download a .zip file of the sequencing results.

Then, to keep your computer organized, move that file from your downloads into
whichever folder you've designated for it, i.e. Documents > RouselLab >
EurofinsRawReads > "DateOfResultsReceived".

Double click on the zip file to expand it.

2 Open Geneious (either Prime or the shared license, or on a lab computer). Either navigate
to or create a folder named "OrganismYouAreWorkingWithSequences" - mine, for
instance, is "PilargidaeSequences". Within that folder, | also have an "Assembled" folder,
which is where | put the Eurofins raw reads once I'm done with them, and a "Final"
folder, where | put the sequences | get from the raw reads.

B PilargidaeSequences 56
BB Assembled
B Final
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3 In the unzipped folder you downloaded from Eurofins, sort it by file type. You only want
to import files with the ending ".ab1". If your computer allows it (mine doesn't like this,
but it should work), you can also search for your four letter code (for instance mine is
sonj, Marina's is mari, whatever your specific code is) within the folder to filter out the
sequences that are yours.

Name

A4257BsonjPolyHCO_...late GR1623_D03.ab1
A4257BsonjPolyLCO_...Plate GR1623_F01.ab1
A4257CsonjPolyHCO...Plate GR1623_EQ03.ab1
A4257CsonjPolyLCO_...Plate GR1623_G01.ab1
A4257DsonjPolyHCO...Plate GR1623_F03.ab1
A4257DsonjPolyLCO_...Plate GR1623_H01.ab1
A4257EsonjPolyHCO_...late GR1623_G03.ab1
A4257EsonjPolyLCO_...Plate GR1623_A02.ab1
A4257FsonjPolyHCO_...late GR1623_H03.ab1
A4257FsonjPolyLCO_...Plate GR1623_B02.ab1
A4257GsonjPolyHCO...Plate GR1623_A04.ab1
A4257GsonjPolyLCO_...Ilate GR1623_C02.ab1

[T < TR = T < TR = TR < O] < TR = IR < T = e < B <

4 In Genious, navigate to the working folder you want to drag your sequences into. Then,
in Finder, select the raw reads that are yours and end in .ab1, and drag them into
Geneious. The app should look something like this:
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v

eoe Geneious Prime
= <\ v v
< ®v hv A By = v Ov @
Back fowad  Add Egort | BAST Worklows Aign/Assemble Tree Primers Cloning velp
= Local s6ofs6selected Vi~

8 LevinaegyraProject

B MolluscSequences

8 Nereididae_Mitogenomes

B NereidiformiaReferenceMitogenomes
B Pilargidae 185

Name ~ Description Modified %HQ Sequence L.. Post-TrimLe... Topology Molecule
A4257Bs0njPolyHCO_PREMIX Plate_Plate GR1623_D03.ab1 - 24)un202212:22pm  841% 762 762 linear  DNA
A4257Bs0njPolyLCO_PREMIX_Plate_Plate GR1623_F01.ab1 - 24jun202212:22pm  849% 743 743 linear  DNA
A4257Cs0njPolyHCO_PREMIX Plate_Plate GR1623_E03.ab1 - 24)un202212:22pm  89.0% 718 718 linear  DNA

A4257Cs0njPolyLCO_PREMIX_Plate_Plate GR1623_G01.ab1 - 20)un202212:22pm  913% 690 690 linear  DNA

B Pilargidae_Minimap2_Skims A4257DsonjPolyHCO_PREMIX_Plate_Plate GR1623_F03.ab1 s 24)Jun202212:22pm  90.9% 695 695 linear  DNA
B A1516 A4257DsonjPolyLCO_PREMIX_Plate_Plate GR1623_H01.ab1 - 24)un202212:22pm  90.5% 687 687 linear  DNA
W 74257 A4257EsonjPolyHCO_PREMIX_Plate_Plate GR1623_G03.ab1 - 24)Jun202212:22pm  92.5% 692 692 linear  DNA
B aa721 A4257EsonjPolyLCO_PREMIX_Plate_Plate GR1623_A02.ab1 = 24Jun202212:22pm  927% 687 687 linear  DNA
s A6066 A4257FsonjPolyHCO_PREMIX Plate_Plate GR1623_H03.ab1 5 24)un202212:22pm  932% 692 692 linear  DNA
: ;T;DZ‘;“; A4257FsonjPolyLCO_PREMIX_Plate_Plate GR1623_B02.ab1 - 24Jun202212:22pm  91.4% 685 685 linear  DNA

A4257GsonjPolyHCO_PREMIX_Plate._Plate GR1623_A04.ab1 - 24)un202212:22pm  933% 691 691 linear  DNA
A4257GsonPolyLCO_PREMIX Plate_Plate GR1623_C02.ab1 - 24Jun202212:22pm  937% 687 687 linear  DNA
AS985BS0NjPOlyHCO_PREMIX Plate_Plate GR1623_G02.ab1 - 24)un202212:22pm  931% 698 698 linear  DNA
A5985Bs0njPolyLCO_PREMIX_Plate_Plate GR1623_A01.ab1 - 24)un202212:22pm  92.0% 687 687 linear  DNA
AS985Cs0njPolyHCO_PREMIX Plate_Plate GR1623_H02.ab1 - 24)un202212:22pm  92.9% 700 700 linear  DNA
AS985Cs0njPolyLCO_PREMIX Plate_Plate GR1623_B01.ab1 - 24)un202212:22pm  923% 687 687 linear  DNA
AS985DsONjPolyHCO_PREMIX Plate_Plate GR1623 A03.ab1 - 24)un202212:22pm  93.1% 693 693 linear  DNA
A5985Ds0nPolyLCO_PREMIX_Plate_Plate GR1623_C01.ab1 - 24)un202212:22pm  923% 684 684 linear  DNA
A5985ESonjPolyHCO_PREMIX Plate_Plate GR1623 B03.ab1 - 24)un202212:22pm  938% 694 694 linear  DNA
AS9BSEsonjPolyLCO_PREMIX Plate_Plate GR1623 D01.ab1 - 24)un202212:22pm  931% 686 686 linear  DNA
AS985Fs0njPolyHCO_PREMIX Plate_Plate GR1623_C03.ab1 - 24)un202212:22pm  91.9% 695 695 linear  DNA

M Pilargidae_Mitogenomes
8 PilargidaeSequences 56
8 Assembled
I Final
W Pilargis verrucosa
B sample Documents
B Reference Features
WG Geneious Plasmid Features
W Deleted Items
£ shared Databases
@ Operations

L L N R R
EEEEEEEEEEEEEEEEEEEEZ

£ NCBL
= uniProt SequenceView  LengthsGraph  TextView  Info
< Extract @ RC. & Translate () Add/EditAnnotation | ¢ AllowEditing 12> Annotate & Predict + =G
? ; g ; 0 ; ? : : : R Ty ok (@
@
1 JPOIyHCO_PREMIX_Pla General @
Colors: ME@GT - Base Call Quality e
2 j 0_PREMIX_Plat. Graphs options o>
2
Annotations Optons || oo
3. A4257Cs0njPOlyHCO_PREMIX Pla
Comple it ]
omplement I
Translation %
4. A4257Cs0njPolyLCO_PREMIX_Plat.
Restriction Sites Options e
S Circular Ov A
I 21614380 MB Memory. At lidon a sequence position or annotation, or select a region to zom in. Altshif click o z00m ot

5 If they aren't already, select all of the raw reads (you can do this easily by clicking the
box just to the left of the "Name" field). Then, click on the "Align/Assemble" tool, and
select "De Novo Assemble..."

@y Oy A By =v £ 5vOv O

Add Export BLAST Workflows Align/Assemble Tree  Primers Cloning Help

= Multiple Align...

gsgyraProject Map to Reference... Description
equences 5
(0 DeNovo e Plate GR1623_D03.ab1

_Mitog A4z Plate GR1623 _F01.ab1 -

‘ormiaReferenceMitogenomes 2 Align Whole Genomes..

A4z 1issemble reads (eg. Sanger or NGS) without using a reference
2185 A47 @ Map Primers... Blate GR1623.G01.ab1 -
aeiMinimap2:Skirms A4257DsonjPolyHCO_PREMIX_Plate_Plate GR1623_F03.ab1 :
1o A4257DsonjPolyLCO_PREMIX_Plate_Plate GR1623_H01.ab1 -
A4257EsonjPolyHCO_PREMIX_Plate_Plate GR1623_G03.ab1 -
4 A4257EsonjPolyLCO_PREMIX_Plate_Plate GR1623_A02.ab1 .
;2407 A4257FsonjPolyHCO_PREMIX_Plate_Plate GR1623_H03.ab1 ;

A4257FsonjPolyLCO_PREMIX_Plate_Plate GR1623_B02.ab1 -
A4257GsonjPolyHCO_PREMIX_Plate_Plate GR1623_A04.ab1 =
A4257GsonjPolyLCO_PREMIX_Plate_Plate GR1623_C02.ab1 -
A5985BsonjPolyHCO_PREMIX_Plate_Plate GR1623_G02.ab1 -
A5985BsonjPolyLCO_PREMIX_Plate_Plate GR1623_A01.ab1 g

J057
ae_Mitogenomes
aeSequences 56
mbled

[SESISIS SIS NSRS IS IS IS I <)<
EEEEEEEEEEEZEEE

6 Then, in the first part of the window that pops up, change the "part of name, separated
by" to whatever YOUR four letter code is, and click "OK". The rest of the parameters
should be default, but check to make sure yours looks like this, too.
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'57CsonjPolyLCO_PREMIX_Plate_Plate GR1623_G01.ab1

'57DsoniPalvHCO PREMIX Plate Plate GR1623 F03.ah1 =

57
57
5
i

njP.

Data

Method

Assemble by: | 1st

Assemble each sequence list separately

Trim Before Assembly

Use existing trim regions

© Trim sequences | Options

&

Do not trim

More Options Vv

De Novo Assemble

v part of name, separated by | sonj

Assembler: Geneious v | ?

Sensitivity:  Highest Sensitivity / Slow v

Memory Required: 24 MB of 13 GB

Results

24 )un 2022 12:22 pm 913
24 in 2022 12:22 nm 90.9

v

Assemble each paired read separately

Assembly Name ' {Reads Name} Assembly

Save assembly report

Remove existing trim regions from sequences Save list of unused reads

Save in sub-folder

Save contigs

Save consensus sequences

Options

Cancel

0.5
2.5
2.7
8.2
14
8.3
3.7
B
2.0
2.9
23
B
2.3
3.8
8.1
1.9

7 Create an excel file and create a table for your sequences. Mine is called

"PilargidaeDeNovoAssemblyStats". Have column headers that are: "Sample ID", "File
Name/Assembly", HQ % Before", "HQ% After", "Sequence Length Before", "Sequence
Length After", "Ambiguities Before", "Ambiguities After", "Gaps Before", "Gaps After", and

"Date Received".

Mine looks like this | like to also add the stats for each raw read, not just the assembly,

but the assembly by itself should be enough.

1 sample ID

2

protocols.io | https://dx.doi.org/10.17504/protocols.io.eq2lyn5wavx9/v1

A2813

A4846

AS771

File Name/Assembly

A2813 Assembly Contig arl/BrH
A2813s0njBrH_PREMIX_Plate_Plate 01_C03.ab1
A2813sonjarl_PREMIX_Plate_Plate 01_A03.ab1
A2813 Assembly Contig 185
A281350nj1F_PREMIX_Plate_Plate 01_G04.ab1
A281350nj3F_PREMIX_Plate_Plate 01_B04.ab1
A2813s0njSR_PREMIX_Plate_Plate 01_A05.ab1
A281350nj9R_PREMIX_Plate_Plate 01_H05.ab1
A281350njA2_PREMIX_Plate_Plate 01_C05.ab1
A281350njBi_PREMIX_Plate_Plate 01_E03.ab1
A4846 Assembly Contig arl/BrH
A4846sonjarl._PREMIX_Plate_Plate 01_B03.ab1
A484650njBrH_PREMIX_Plate_Plate 01_D03.ab1
A4846 Assembly Contig 185
A4846s0nj1F_PREMIX_Plate_Plate 01_G07.ab1
A484650nj3F_PREMIX_Plate_Plate 01_C04.ab1
A484650njSR_PREMIX_Plate_Plate 01_H07.ab1
A484650nj9R_PREMIX_Plate_Plate 01_A06.ab1
A484650njA2_PREMIX_Plate_Plate 01_DO5.abl
A484650njBi_PREMIX_Plate_Plate 01_F03.ab1
AS771 Assembly Contig arl/BrH
AS771s0njarl_PREMIX_Plate_Plate 01_A07.abl
AS5771s0njBrH_PREMIX_Plate_Plate 01_D07.ab1
A5771 Assembly Contig 185
AS5771s0njBi_PREMIX _Plate_Plate 01_G03.ab1

HQ% Before HQ% After Seq Length Before Seq Length After

91.5% 99.3% 572 449
49.8% 548
82.3% 552
96.5% 99.0% 1,841 1,735
68.0% 952
72.6% 944
59.1% 908
61.3% 666
42.2% 665
74.8% 912
98.7% 100.0% 564 530
93.4% 541
87.0% 544
98.4% 100.0% 1,828 1,782
97.2% 943
96.4% 945
96.9% 946
97.5% 660
92.4% 665
97.8% 942
92.7% 99.6% 562
93.8% 536
75.8% 545
98.6% 99.9% 1,847 1,804
91.1% 948

Before After Gaps
3 0 3
0 0
1 0
1 0 1
0 0
0 0
0 0
0 0
0 0
0 0
0 0 0
0 0
0 0
0 0 1
0 0
0 0
[ 0
[ 0
0 o
0 0
0 0
0 0
0 0
0 0 12
0 0

June 11, 2025

ps After Date Received

1
Aug 62021
Aug 62021

1
Aug 6 2021
Aug 62021
Aug 62021
Aug 62021
Aug 62021
Aug 62021

0
Aug 62021
Aug 62021

1
Aug 62021
Aug 62021
Aug 6 2021
Aug 62021
Aug 62021
Aug 62021

Aug 62021
Aug 62021

12

Aug 27 2021
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8 In Geneious, click on an assembly. In the spreadsheet, note what the sample ID is, the
assembly or file name, and then scroll to the right to see what the HQ% is and write that
down ("HQ% Before"), the next column over should have the sequence length and note
that ("Sequence Length Before"), and 13 columns to the right should be "Ambiguities"

("Ambiguities Before"), so note that number, too.

S @v O

v @By =v  LvOv Ov

Back Forward Add Export BLAST Workflows  Align/Assemble Tree  Primers  Cloning Help

M8 Local
8 LevinaegyraProject
8 MolluscSequences
B Nereididae_Mitogenomes
I NereidiformiaReferenceM
M pilargidae_18S
M pilargidae_Minimap2_Skir
M A1516
W A4257
W A4721
I8 A6066
I8 CR190407
8 WF20057
BB Pilargidae_Mitogenomes
Ba pilargidaeSequences 70
I8 Assembled
8 Final
M8 pilargis_verrucosa
8 Sample Documents
£ Reference Features
WG Geneious Plasmid Featt
W Deleted Items
£ Shared Databases
@ Operations
£ NCBI
£ UniProt

Geneious doesn't tell you how many gaps there are, but you can find out for yourself, by
clicking the two blue arrows that point towards each other, and then scrolling through the
consensus sequence - it's at the top and highlighted in blue - to find gaps. They are
highlighted in red and are marked with a dash. Count them, and note that number, as

well.

Q search Everywhere

1of70selected YV FAv

Name Description Modified v % HQ
P\ USNM1643/3350n]1F_PREMIX_Plate_Pl... - 24)un 2022 1:47 pm Yb.5%
A USNM1643733s0njA2_PREMIX_Plate_PI... - 24 )un 2022 1:47 pm 95.0%
= USNM1643733 Assembly Contig 2 2 reads from USNM1643733 assembled using Geneious 24 Jun 2022 1:39 pm 95.4%
A USNM1643733sonj16Sb_PREMIX_Plate_... 24 )un 2022 1:39 pm 73.4%
A USNM1643733sonjAnnF_PREMIX_Plate_....- 24 )un 2022 1:39 pm 57.4%
= WF20129 Assembly 2 reads from WF20129 assembled using Geneious 24 )un 2022 1:27 pm 99.0%
A WF20129sonjPolyHCO_PREMIX_Plate_P...- 24 )un 2022 1:27 pm 92.2%
A WF20129sonjPolyLCO_PREMIX_Plate_Pl... - 24 )un 2022 1:27 pm 74.2%
= WF20132 Assembly 2 reads from WF20132 assembled using Geneious 24 )un 2022 1:21 pm 99.8%
J WF20132sonjPolyHCO_PREMIX_Plate_PI...- 24 )un 2022 1:21 pm 94.9%
A WF20132s0njPolyLCO_PREMIX_Plate_PI... - 24)un 2022 1:21 pm 74.2%
= WF20136 Assembly 2 reads from WF20136 assembled using Geneious 24)un 2022 1:10 pm 100.0%
JA WF20136s0njPolyHCO_PREMIX Plate_PI...- 24)un2022 1:10 pm 96.4%
J WF20136s0njPolyLCO_PREMIX_Plate_PI... - 24)un 2022 1:10 pm 76.9%
[& 56 documents Assembly Report 24Jun202212:52pm -

= A4257G Assembly 2 reads from A4257G assembled using Geneious 24 )un 2022 12:52 pm 95.0%
M\ A4257GsonjPolyLCO_PREMIX_Plate_Plat...- 24Jun 2022 12:52 pm 95.0%
JA  A4257GsonjPolyHCO_PREMIX Plate_Pla...- 24)un202212:52pm  94.0%

Contig View Annotations Dotplot Text View Lineage Info

<« Extract @ RC. & Translate Add/Edit Annotation ¢/ AllowEditing 2> Annotate & Predict v Save (=3 (=]
@ 4% <@
General @
i) 200 400 600 724 . - " g
Consensus Colors: MEGT - Base Call Quality v ()
7
Coverage . Graphs Options lIna
Annotations Options =
[+ FEV A4257GsonjPolyLCO_P... 1 o B consensus o =
= [ Highlighting pions iEse
Complement
P options &
[ FUID A4257GsonjPolyHCO_... i ' Translation o
6
Restriction Sites Options
Wrap
5
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Contig View  Annotations Dotplot Text View Lineage Info

& Extract @ RC. & Translate Add/Edit Annotation /7 Allow Editing (2> Annotate & Predict v Save = =)

®R 4.C %

General Zoom to selectior
1 200 400 600 724 . ) "
Consensis Colors: BWEGT - Base Call Quality v =
z
Annotations Options =4
2
[e REVA4257GsonjPolyLCO_P... | [ consensus out =
v sonjPolyLCO_P... Highlighting ptions w8
Complement Options 53
[ FID A4257GsonjPolyHCO_... | f=n I Translation -
%
Restriction Sites Options
Wrap
Show Names -

Cursor before column 1 in 2 seauences.

60 70
GG-A=-TCACCTCCCCCTGCAGG

Consensus

c il
overage

g 0

AN N A\

Ce REVA4257GsonjPolyLCO_P... A-TCACCTCCCCCTGCAGG

e e UL

MU~ LR L AW =X Zg = XY YX N0
L& FIID A4257GsonjPolyHCO_... GGEGTEGEAATAGGAMT TGGEAMTCACCTCCCCCTGCAGG
£ g

The red highlighted R is an ambiguity, it means Geneious can't quite reliably make a call
on which nucleotide should be in that space.

9 Once you are done noting the "Before" stats for the assemblies, it's time to edit them, so
their HQ% goes up as close to 100% as you can get it. But don't worry if it's not exactly
100%! Sometimes it's better to have a longer sequence and a lower HQ%, especially if
you look at the data and you trust it.

9.1 Look at the front of the assembly. Light blue is very trusted (both the forward and
reverse raw read, or just one of them if it's longer than the other as long as it's clear)
support the location of that nucleotide. The darker the blue, the less trusted that data is.
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1 10 20 30 40 50 60 70
A CAENEEICHGG TGACCAAARAAT CAAAATAGGTGTTGAAATAGGA=TTGG=A=TCACCTCCCCCTGCAGG
|

TTTACACTTTTCTGGTGACCAAABAATCAAAATAGGTGTTGAAATAGGA-TTGG-A-TCACCTCCCCCTGCAGG

AN

=8
GGEIGTEGEAATAGGAMT TGGEAMTCACCTCCCCCTGCAGG
[—1

You can see how much confidence there is in the placement of a certain nucleotide by
the colorful lines above the bottom two raw reads. In some cases, you can see clear

peaks:
90 100
Consensus \GGATGTGTTAAGGTTACGGTCTC(
2
(@
overage UI

e REY A4257GsonjPolyLCO_PREMIX_Plate_Plate GR1623_C02.ab1

L& FUD A4257GsonjPolyHCO_PREMIX_Plate_Plate GR1623_A04.ab1 \GGATGTGTTAAGGTTACGGTCTC

And in other cases, it's really messy:

1 10 20
Consensus INERACACINNENCIMGGTGACCAAARAATCA
2
Coverage I
e ol |

L+ REY A4257GsonjPolyLCO_P... ACTTTTCT

TGACCAAAGAATC/

L= FUID A4257GsonjPolyHCO_...

The clearer and taller the peak, the better.
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9.2 Decide where you want to cut away from the front. You CANNOT cut away parts from the
middle, you have to cut everything from the beginning up until a certain point at the front.
You want to get rid of as much dark and medium blue as possible, and also get rid of
ambiguities if possible without sacrificing too much length (i.e. you don't want to have
only 100 base pairs of a gene that you could usually get 700 base pairs from - in that
case, it's better to leave an ambiguity or a medium blue somewhere). It's not as essential
to also get rid of gaps, but if you can, it's usually advisable.

In my case, I'm choosing to get rid of everything from the beginning including the three
gaps (to where the green vertical line is):

i 0 20 30 4 50 58 60 7
Consensus A CANNNNICHGE TGACCAAARAATCAAAATAGGTGTTGAAATAGGA-TTGG-A-TCACCTCCCCCTGCAGG

7
Coverage DI

N AA JAVAVVAVAVAAN AN N
@A Wy / VN VW / V\ WAWA
e REV A4257GsonjPolyLCOP.. TTTACACTTTTCTGGTGACCAAABAATCAAAATAGGTGTTGAAATAGGA-TTGG-A~

LR L e 7
T FIID A4257GsonjPolyHCO .. GGEGT=GEAATAGGAMT T GGEAI

CACCTCCCCCTGCAGG

You don't have to, but for my personal records, | like to put my cursor up to where |
intend to cut away the less trustworthy assembly, and take a screen shot. Geneious does
keep a record of what was done, but sometimes it's just easier to go back and look at a
screenshot that's kept in an organized way to know what happened, in case you ever
need to check.

9.3  Click in the consensus sequence to after the nucleotide you want to cut, and then drag
the mouse to the beginning of the alignment but at the bottom left corner - so you make
sure two (or six if you're editing 18S) raw reads AND the consensus sequence are

highlighted:
1 10 20 30 40 50 57 60
Consensus TTTACACTTTTCTGGTGACCAAARAATCAAAATAGGTGTT|IGAAATAGGA-TTGG - A - KN4
Sr [ e T L M N A e LN KR MMM LT TN o MRty
Coverage
: d
= — —
iy ] = ol J A AN\ A AN / \ /\ }"\
/V V\ A%

e REV A4257GsonjPolyLCO_P...

[ FID A4257GsonjPolyHCO_...
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9.4

9.5

Click your "delete" button! If a pop-up window asks you to allow changes, yes, allow

changes. Your sequence should look like this:

1 10 20 30 40 50 60
Consensus [TCACCTCCCCCTGCAGGGTCAAAGAAGGATGTGTTAAGGTTACGGTCTGTTAATAGTATGGT,
2

Coverage

0.
W\ ooy A A A A
ik

[+ REY A4257GsonjPolyLCO_P...

CACCTCCCCCTGCAGGGTCAAAGAAGGATGTGTTAAGGTTACGGTCTGTTAATAGTATGGT,.
= = Rt ] L T L R
iy B (PR | -l

YV db e VXA X VXN W YVY YV WV XVY WY YWY VY VVY XY Y W
be FID A4257GsonjPolyHCO_.. JTCACCTCCCCCTGCAGGGTCAAAGAAGGATGTGTTAAGGTTACGGTCTGTTAATAGTATGGT,

If you hover over the red tags, it will tell you what you deleted.

Then, look at the end of your assembly, and decide from where onward you want to cut
the consensus sequence. Again, you CANNOT cut away parts from the middle, you have
to cut everything from the nucleotide you want to cut from all the way to the end of the

sequence, or it will interfere with your phylogenetic analyses.

sequence Length Post-Trim Length # Sequences  Topology Molecule Ty... % GC Min Sequen... Max Sequen... Molecular W... % Pairwise L. Path (Import... % Identical .. Filename (L. Ambiguities Approx. Con... Sample
15 sub - unear  DNA a81% - - 283521 - JUsersjsonja... USNM16437... U - -
44 638 - linear DNA 51.3% - - 199.603 - JUsers/sonja...- USNM16437... 0 - -
73 - 2 linear  DNA 27.3% 366 372 113,635 98.5% - 98.5% - 0 373 USNM16:
72 372 - linear  DNA 25.3% - - 114.385 - [Users/sonja... - USNM16437... 0 - -
66 336 5 linear  DNA 29.4% = - 113.194 = [Users/sona...- USNM16437... 0 - 5
05 - 2 linear  DNA 347% 599 605 185.832 992% - 99.2% - 0 605 WF20129
99 593 - linear DNA 35.1% - - 184.907 - Users/sonja...- WF20129s0n...0 - -
05 605 - linear DNA 34.4% - - 186.979 - fUsers/sonja...- WF20129s0n;...0 - -
49 - 2 linear  DNA 346% 635 648 197.724 995% - 99.5% - 0 649 WF20132
48 648 - linear  DNA 344% - - 199.659 - Jusers/sonja...- WF2013250n...0 - -
35 627 - linear DNA 34.7% - - 196.482 - fUsers/sonja...- WF20132s0n;...0 - -
14 - 2 linear  DNA 337% 611 614 188.84 99.8% - 99.8% - 0 614 WF20136
14 614 - linear  DNA 337% - - 189276 - JUsers/sonja...- WF20136s0)...0 - -

1 607 - linear DNA 33.8% - - 189.035 - JUsers/sonja...- WF20136s0n;...0
2 - 2 linear  DNA 399% 687 691 213.487 98.9% - 98.9% - 7 724 A4257G

ContigView ~ Annotations ~ Dotplot ~ TextView  Lineage  Info

<« Extract @& RC. & Translate Add/Edit Annotation ¢ AllowEditing (> Annotate & Predict v [5) Save &=
@a 100 | & (% se
General
500 510 620 60 620 &0 560 57 Colors: | MEGT - Base Call Quality v
Consensus TAATAGACCTGATCATGCG=CCAAAGATAAAATATAGGGTACCAATATCTTTATGATTT GIIR FUSSANA T B T CHE
Coverses Graphs Options
Annotations Options

Consensus

Highlighting Ontions
D REVA4257GsonjPolyLCO_P.. "AATAGACCTGATCATGCGECCAAAGATAAA
- Complement ontions
A NAn Y ] Translation
/\ /\ A YVVAN'Y AV Yy A LVVY A~ ar
Do FUD A4257GsonjPolyHCO_... "AATAGACCTGATCATGCG-CCAAAGATAAAATATAGGGTACCAATATCTTTATGATTTGTIMAAAAATAATCAA Restriction Sites Options
Wrap
[ Show Names
Show Description v =

Ch e eERARF AT

In this case, | am choosing to cut from nucleotide 654:
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9.6

]
m

n

600 610 620 630 640 650 654 660 667
GACCTGATCATGCG-CCAAAGATAAAATATAGGGTACCAATATCTTTATGATTT GHEIR FUAEENA THA T CHEA

]
GACCTGATCATGCGEICCAAAGATAAA |
S e E‘/\ R ) —
N n \ L= Ty
A A AN A
GACCTGATCATGCG-CCAAAGATAAAATATAGGGTACCAATATCTTTATGATTTGTIMAAAAATAATCAA

This is because the support for the rest of the spaces after the gap seems pretty good to
me. | could however, just as well delete everything including the gap onward. Your call.

After deleting both ends, press "command + S" to save the changes. This popup will
appear:

@ [ ] Apply Changes to Originals?

‘ @ Do you wish to apply changes to the original (unaligned) sequences? !

If you choose no, this alignment will permanently discard references to the unaligned ’
sequences and you will no longer be able to apply changes to them.

Remember My Preference Cancel No Yes

Select "Yes".

If you have Geneious set to sort files by "Modified" (which | recommend), this will put the
just modified assembly and its corresponding raw reads at the top of your file list. It will
look like this:
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< ®v My & By =v  Hv Ov O-

Q search Everywhere

Back foard  Add Eport  BUAST Wordows  AlgnjAssemble Tree primers  Cloning Help
8 Local 1of70selected V v
8 LevinaegyraProject Name Description Modified v %HQ Sequence Length Post-Trim Length # Sequences  Tc
M Mollgscsequences = A4257G Assembly 2 reads from A4257G assembled using Geneious 25Jun 2022 5:52 pm 100.0% 653 - 2 lin
8 Nereididac A jPolyHCO_PREMIX_Plate_Pla...- 251un2022552pm  985% 652 652 i lin
o A JPolyLCO_PREMIX_Plate_Plat..- 25Jun2022552pm  97.4% 633 624 - lin
I ilargidae 185 = A4257F Assembly 2 reads from A4257F assembled using Geneious 25)un20224:56pm  100.0% 655 - 2 linv
B piarydas MiRmapZiskins JA A4257FsonjPolyHCO_PREMIX Plate.Plat...- 25)un20224:56pm  98.2% 654 654 5 fini
W A1516 J& A4257FsonjPolyLCO_PREMIX_Plate_Plat.. - 25)un20224:56pm  94.4% 635 625 - lini
MiAe257 = A4257E Assembly 2 reads from A4257E assembled using Geneious 25Jun20224550pm  100.0% 653 678 7 lin
4721 JA A4257EsonjPolyHCO_PREMIX Plate_Plat..- 25Jun20224:50pm  97.7% 652 652 - Iy
I Ac066 JA A4257EsonjPolyLCO_PREMIX_Plate_Plat...- 251Un20224:50pm  96.2% 634 625 = Jine
[ A4257D Assembly 2 reads from A4257D assembled using Geneious 25)un20224:46pm  99.8% 634 = 2 linv
w2057 J\ A4257DsonjPolyHCO_PREMIX_Plate_Pla.. 25)un20224:46pm  96.7% 633 608 - firw
W8 Pilargidae A jPolyLCO_PREMIX_Plate_Plat..- 25Jun2022446pm  95.7% 634 634 - lin
W PllargidacSequences 70 = A4257C Assembly 2 reads from A4257C assembled using Geneious 25Jun 2022 4:42 pm 99.8% 647 - 2 lin
i Assembled JA A4257CsonjPolyHCO_PREMIX Plate_Pla...- 251un20224:42pm  97.8% 645 645 « ™
M Final J& A4257CsonjPolyLCO_PREMIX Plate_Plat...- 25)un20224:42pm  96.1% 637 613 - e
B Pilargis_verrucosa - Py Ty —— e e cen = e
8 Sample Documents
S Reference Features ContigView  Annotations  Dotplot  TextView  Lineage Info
WG Geneious Plasmid Features
W Deleted s Extract § RC. & Translate (*> Add/Edit Annotation 2 AllowEditing. %> Annotate & Predict + save 86 6
£ Shared Databases 2@ ~ 52
@ Operations @la 100 & % >¢ [
= General @
= Unirot
Colors: MEGT- Base Call Quality v =
550 560 sp 520 520
Consensus 6CCCCTGGCTGACCTAGTTCTGTTCGGATAATTATACTTATTCTGGTTCCTAATA g (o options | ke
2
Coverage J
o - 2 Annotations options | =
K N ~:/ A A v , B Consensus 5 &
Ce FEVA4257GsonjPolyLCO_P.. GCCCCTGGCTGACCTAGTTCTGTTCGGATAATTATACTTATTCTGGTTCCTAAT A( 1 Highlighting pions: g
Complement
Transiaion optons @
£ FUD A4257GsonjPolyHCO.. %
Restriction Sites Options

10 Look at your edited assembly, and note what the HQ% is now after you've edited, what
the Sequence Length is, how many ambiguities there are, and count how many gaps

there are, like before, and write this down in your excel spreadsheet file.

11 Repeat from step 8 to 10 (noting down stats and editing) for every assembly you have.

12 Once you're done, select all of the edited assemblies in Geneious.

€ @y Oy & By =~ v Oy | O~

Q_ search Everywhere

Back fowsrd  Add Gport  BUST Wordlows  AignjAssemble Tree primers  Cloning Help
i Local 220f70selected Vv
B8 LevinaegyraProject Name Description Modified v % HQ Sequence Length Post-Trim Length # Sequences  Tc
I8 MolluscSequences = A4257G Assembly 2 reads from A4257G assembled using Geneious 25Jun20225:52pm  1000% 653 5 finy
I Nereicidae.| Iy i 0_PREMIX_Plate_Pla. 25Jun20225:52pm  98.5% 652 652 - line
. A jPolyLCO_PREMIX_Plate_Plat..- 251un20225:52pm  97.4% 633 624 o line
8 Pilargidae_185 = A4257F Assembly 2 reads from A4257F assembled using Geneious 25)un20224:56pm  100.0% 655 5 7i lini
W Pilargidae_Minimap2_Skims A A4257FsonjPolyHCO_PREMIX Plate_Plat. 25Jun20224:56 pm  98.2% 654 654 - Tind
B A1516 4 JA A4257FsonjPolyLCO_PREMIX_Plate_Plat... 25)un2022 4556 pm  94.4% 635 625 - lin
I pa257 4 = A4257E Assembly 2 reads from A4257E assembled using Geneious 25Jun20224:50pm  1000% 653 678 2 finy
I pa721 JA A4257EsonjPolyHCO_PREMIX Plate_Plat. 25Jun20224:50pm  97.7% 652 652 g ™
'Acdce JA A4257EsonjPolyLCO_PREMIX Plate_Plat.. 25Jun20224:50pm  96.2% 634 625 5 Jine
I CRr190407 = A4257D Assembly 2 reads from A4257D assembled using Geneious. 25 Jun 2022 4:46 pm 99.8% 634 - 2 lini
I WF20057 JA A4257DsonjPolyHCO_PREMIX Plate_Pla...- 25 Jun 2022 4:46 pm 96.7% 633 608 - iy
W Pilargidae | A jPolyLCO_PREMIX Plate_Plat..- 25)un20224:46 pm  95.7% 634 634 g ™
8 pilargidaeSequences 70 = A4257C Assembly 2 reads from A4257C assembled using Geneious 25Jun20224:42pm  99.8% 647 5 2 finy
I Assembled JA A4257CsonjPolyHCO_PREMIX Plate_Pla...- 25Jun20224:42pm  97.8% 645 645 - ™
i Final JA A4257CsonjPolyLCO_PREMIX Plate_Plat...- 25Jun20224:42pm  96.1% 637 613 3 Tine
8 Pilargis_verrucosa = A42578 Assembly 2 reads from A42578 assembled using Geneious 25Jun20224:38pm  100.0% 654 = 2 liny
! SRS JA A4257BsonjPolyHCO_PREMIX Plate._Pla...- 25 Jun 2022 4:38 pm 97.4% 651 651 5 line
I peference Featires A A4257Bs0njPolyLCO_PREMIX_Plate_Plat... 251un2022438pm  96.7% 639 613 - line
¥ Geneious Plasmid Features = AS985F Assembly 2 reads from AS985F assembled using Geneious 25)un202212:53pm  100.0% 620 - 2 finy
> W Deleted Items JA AS985FsonjPolyHCO_PREMIX Plate_Plat. 25Jn202212:53pm  97.1% 620 620 g ™
(S 0ha e Detabases JA A5985FsonjPolyLCO_PREMIX Plate Plat... 25Jun202212:53pm  97.1% 620 620 T ™
9 jOnetitions = AS985E Assembly 2 reads from A5985E assembled using Geneious 25Jun2022 12:50 pm  100.0% 685 - 2 line
&5 NCaL JA A5985EsonjPolyHCO_PREMIX Plate._Plat. 25Jun202212:50 pm  98.3% 674 660 B Tine
oo JA AS985EsonjPolyLCO_PREMIX Plate_Plat.. 25)un202212:50 pm  96.3% 664 655 g Jine
= AS985D Assembly 2 reads from AS985D assembled using Geneious 25Jun202212:46pm  99.7% 672 - 2 lin
A AS985DsonPolyHCO_PREMIX_Plate_Pla... 251un2022 12:46pm  97.7% 671 657 - line
A AS985DsonPolyLCO_PREMIX Plate_Plat..- 25Jun2022 12:46pm  95.5% 652 644 - lny
= AS985C Assembly 2 reads from AS985C assembled using Geneious 24Jn20223:06pm  1000% 618 - 2 lin
A AS985CsoniPolvHCO PREMIX Plate Pla. 24n20223:060m  98.7% 618 618 - lnv
Annotations  Lengths Graph  TextView Info
© Types v B2 Tracks v ffl Columns v (1) Exporttable Extract Translate 868 @
VY Filter
Type Name Sequence  Minimum Maxmum Length #Intervals Direction

Editing Hist... A 1 0 0 1 none

Editing Hist... AA 1 0 0 1 none

Editing Hist... AAAAAGGTGAA. 1 0 0 1 none

T T Editing Hist.. AAAGATAAAAA.. 648 643 0 1 none

protocols.io | https://dx.doi.org/10.17504/protocols.io.eq2lyn5wavx9/v1

June 11, 2025

13/24


https://www.protocols.io/
https://www.protocols.io/
https://dx.doi.org/10.17504/protocols.io.eq2lyn5wqvx9/v1

€3} protocols.io Partof SPRINGERNATURE

13 Then in the tool bar, click on "Tools" and then "Generate Consensus Sequence..."

protocols.io | https://dx.doi.org/10.17504/protocols.io.eq2lyn5wqvx9/v1i June 11, 2025 14/24



https://www.protocols.io/
https://www.protocols.io/
https://dx.doi.org/10.17504/protocols.io.eq2lyn5wqvx9/v1

€3} protocols.io Partof SPRINGERNATURE

@ Geneious Prime File Edit View

®@ O
< ®v Oy Q|
Add

Back Forward Export BLAST W

B Local
B LevinaegyraProject
B MolluscSequences
B Nereididae_Mitogenomes
B NereidiformiaReferenceMitogena
BB Pilargidae_18S
BB Pilargidae_Minimap2_Skims
B A1516
I A4257
B A4721
BB A6066
BB CR190407
B WF20057
BB Pilargidae_Mitogenomes
B PilargidaeSequences 70

BB Assembled
BB Final

.3 PH.1 PH1 PP PB4
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14 You will get this popup:

S P N RANAGT T WL EE S VR s f e RSl R 8L DR TR Nt WA TN el N § N A el e

3@ @® Generate Consensus Sequence 2
it 12

Threshold: Highest Quality (60%) 2
4 Ignore Gaps 2
- Assign Quality Total b [i
3. If no coverage call | ? v 2
g Jcall |? v | if |Coverage Vv | < 21 [:
t Split into separate sequences around '?' calls 2
g Call Sanger Heterozygotes> = 50 | { % ;
it ; 2
§ 3 (? More Options Vv Cancel “_, 3

Generally, everything should be left as default, but check to make sure yours looks like
this, too. Click "OK".

15 With this popup, choose "Keep sequences separate".

\' [ ] @ Grouping Sequences

| How do you want to store these 22 sequences in Geneious Prime?

Storing the sequences in a list is recommended when there are a large number or when you plan to
work with the sequences as a group.

Sequences can be grouped into or extracted from lists at any time using the Sequence menu. |

Remember my preference Create sequence list { Keep sequences separate | |
_ 4
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16

17

The folder in Geneious that you are working in should look something like this:

< @ & | & By | =+ £ 5 Cv O
Back  Forw: Add Export BLAST Workflows  Align/Assemble Tree  Primers  Cloning Help
8 Local

B8 LevinaegyraProject u Name Description Modified v %
B8 MolluscSequences e J WF20136 Assembly consensus sequence 2 reads from WF2013... 25 Jun 2022 6:14 pm 10(
I8 Nereididae_Mitogenomes e J WF20132 Assembly consensus sequence 2 reads from WF2013... 25 Jun 2022 6:14 pm 99.
I8 NereidiformiaReferenceMitogeno e ) WF20129 Assembly consensus sequence 2 reads from WF2012... 25 Jun 2022 6:14 pm 929.
B Pilargidae_185 e ) USNM1643733 y Contig 2 q 2 reads from USNM1... 25 Jun 2022 6:14pm 95,
I Filargidae Minimap2_Skims e J USNM1643733 y Contig 1 6 reads from USNM1... 25 Jun 2022 6:14pm 100
i A1516 e J USNM1499416 y Contig 3 q 2 reads from USNM1... 25 Jun 2022 6:14pm  10(
im A4257 e ) USNM1499416 bly Contig 2 2 reads from USNM1... 25 Jun 20226:14pm  10(
i A4721 e J USNM1499416 y Contig 1 q 6 reads from USNM1... 25 Jun 2022 6:14pm  10(
I A6066 o . A13955 bly Contig 3 2 reads from A13955 ... 25 Jun 2022 6:14pm 98,
I CR190407 o . A13955 y Contig 2 2 reads from A13955 ... 25 Jun 2022 6:14pm 99,
i WF20057 o 9 A13955 Contig 1 6 reads from A13955 ... 25 Jun 2022 6:14pm 99,
B8 Pilargidae_Mitogenomes e J A5985E Assembly consensus sequence 2 reads from A5985E ... 25 Jun 2022 6:14 pm 10(
B8 PilargidaeSequences 92 (22 unre e J A5985D Assembly consensus sequence 2 reads from A5985D ...25 Jun 2022 6:14 pm 99.
b Assemhled e ) A5985C Assembly consensus sequence 2 reads from A5985C ... 25 Jun 2022 6:14 pm 10(
._ Fm‘al e J A5985B Assembly consensus sequence 2 reads from A5985B ... 25 Jun 2022 6:14 pm 10(
I8 Pilargis verricosa e ) A5985F Assembly consensus sequence 2 reads from A5985F ... 25 Jun 2022 6:14 pm 10(
! Sample.Doctiments e ) A4257F Assembly consensus sequence 2 reads from A4257F ... 25 Jun 2022 6:14 pm 10(
&5 Reference Features e ) A4257E Assembly consensus sequence 2 reads from A4257E ... 25 Jun 2022 6:14 pm 10(
G Geneious Plasmid Features e J A4257D Assembly consensus sequence 2 reads from A4257D ...25 Jun 2022 6:14 pm 929.
> W Defeted ltems e ) A4257C Assembly consensus sequence 2 reads from A4257C ... 25 Jun 2022 6:14pm 99,
S sha redIData bases e ) A4257B Assembly consensus sequence 2 reads from A4257B ... 25 Jun 2022 6:14 pm 10(
? oRetetions e ) A4257G Assembly consensus sequence 2 reads from A4257G ...25 Jun 2022 6:14 pm 10
2y e = A4257G Assembly 2 reads from A4257G ... 25 Jun 2022 5:52 pm 100
SiUnigrot JA  A4257GsonjPolyHCO_PREMIX_Plate_Plate GR1623_A04.ab1 - 25 Jun 2022 5:52 pm 98.
A A4257GsonjPolyLCO_PREMIX _Plate_Plate GR1623_C02.ab1 - 25)Jun 2022 5:52 pm 97,
= A4257F Assembly 2 reads from A4257F a...25 Jun 2022 4:56 pm 100

A A4257FsonjPolyHCO_PREMIX _Plate_Plate GR1623_H03.ab1 - 25Jun 2022 4:56 pm 98.

A A4257FsonjPolyLCO_PREMIX_Plate_Plate GR1623_B02.ab1 - 25)Jun 2022 4:56 pm 94.
= A4257E Assembly 2 reads from A4257E a...25 lun 2022 4:50 pm 10(

Drag the these sequences into the "Final" folder you created at the beginning, and drag
the rest of the assemblies and raw reads into the "Assembled" folder you also created at
the beginning. You can choose to have extra folders within the "Assembled" folder for
each of the specimens you sequence, to aid in extra organization.

This should leave your working folder empty for the next time you'll De Novo assemble
raw reads from Eurofins.

Blast: This next step is VERY IMPORTANT even if it seems like you're done. Now it's
time to blast the sequences, a) to make sure they're what they're supposed to be, and
not some weird contamination either on our part or Eurofins' part, and b) to make sure
your assembly does not include errors (predicted stop codons or frameshifts). These
errors are easily fixable now, so do not risk having to redo your analyses and rework
your thesis/paper.

Even if the contamination check is ok, skipping the quality control step can come back
to bite you during the GenBank submission step at the end of your project. GenBank
will automatically block your entire submission if it detects errors in any sequence. Do
this now, while your .ab1 files and Geneious are easily accessible. Not years later when
you have lost track of them and may not have easy access to Geneious. Reproducibility
is critical in science, so the sequences you put on GenBank should reflect what you
actually used in your analyses.
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17.1 Go to https://blast.ncbi.nlm.nih.gov/Blast.cgi and click on "Nucleotide BLAST" (on the

left).

Web BLAST

17.2 Go to the "Final" folder in Geneious where you just dragged the generated sequences.
You can rename them to something that tells you more about what they actually are (i.e.
add a "COI" or "8S" at the end of whatever is there already in the name, or just keep the
sample ID and add what gene it is, whatever helps you know what it is). Select the first

Nucleotide BLAST

[

one, and it should look something like this:

DR

A By =~

BLAST Workfows  Algn/Assemble Tree

Name.

e
=
Primer

WF20136 Antonbruunia sp. nov. COI
WF20132 Assembly consensus sequence

v O~

W A4257 4
W Ad721 6
1 AG066 4
W CR190407 4
B WF20057 5
> W Pilargidae_Mitogenomes 523

vl

v g q i Text View Info
> W Assembled 193
I Final 39 (20 unread) < Extract @ RC. & Translate (*> Add/Edit Annotation
> M Pilargis_verrucosa &
otures 54 WF20136 Antonbruunia sp. nov. C...
1005
> W Deleted Items
= shared Databases
: GC Content 03|
@ Operations.
> & NeBt wl
£ uniProt

17.3 Click at the beginning of the light blue sequence, and drag to the end of it, so that it turns
a darker blue (it's highlighted, selected). Then click "command + C" to copy the

sequence.
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A13955 Assembly Contig 2
A13055 Assemblv Contin 1 ransensus senuence

seq

@~

USNM1643733 Assembly Contig 2 consensus sequence
USNM1643733 Assembly Contig 1 consensus sequence
USNM1499416 Assembly Contig 3 consensus sequence
USNM1499416 Assembly Contig 2 consensus sequence
USNM1499416 Assembly Contig 1 consensus sequence
A13955 Assembly Contig

Description Modified v

2 reads from WF20136...25 Jun 2022 6:27 pm
2 reads from WF20132...25 Jun 2022 6:14 pm
2 reads from WF2012... 25 Jun 2022 6:14 pm
2reads from USNM1... 25 Jun 2022 6:14 pm
6 reads from USNM1... 25 Jun 2022 6:14 pm
2reads from USNM1... 25 Jun 2022 6:14 pm
2reads from USNM1... 25 Jun 2022 6:14 pm
6 reads from USNM1... 25 Jun 2022 6:14 pm
2reads from A13955 ... 25 Jun 2022 6:14 pm

2reads from A13955 ... 25 Jun 2022 6:14 pm

6 reads fram A13955 __ 25 lun 2022 :14 bm

2 AllowEditing (%> Annotate & Predict v

% HQ
100.0%
99.8%
99.0%
95.4%
100.0%
100.0%
100.0%
100.0%
983%
99.8%
90.0%

B Save

614
649
605
372
1745
aa
634
1722
420
643
1757

614
649

Q search Everywhere

1of39selected V i~
Sequence Length Post-Trim Length Topology Molecule Ty... % GC

linear

linear

linear
linear
linear
linear
linear
linear

DNA
DNA
DNA
DNA
DNA
DNA
DNA
DNA
DNA
DNA

3379
34.49
3459
2539
4959
3729
4439
5179
37.09
2289
5189

@ &

WF20136 Antonbruunia sp. nov. C.

GC Content

o
el

o

WF20136 Antonbruunia sp. nov. C.

GC Content

10057
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WF20136 Antonbruunia sp. nov. C...
10057

0

¢ Content . — T~ T T I
0 ] o
220 70 250 250 EQ 320 320 £ EQ 90 &
WF20136 Antonbruunia sp. nov. C...
100%] %
%
0%
614 bp
WF20136 Antonbruunia sp. nov. C...

100%]

GC Content 0%

ol

17.4 Go back to the NCBI blastn web page, and paste the sequence into the empty box in the
"Enter Query Sequence" section.
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m National Library of Medicine

National Center for Biotechnology Information

BLAST @ » blastn suite Home RecentResults Saved Strategies Help

Standard Nucleotide BLAST

m blastp blastx tblastn tblastx

BLASTN prog| search nucleotid using a ide query. more...
Enter Query Sequence
Enter accession number(s), gi(s), or FASTA sequence(s) @ cear Query subrange ©@

[

Or, upload file | Browse... | No file selected. e
Job Title ‘ |

Enter a descriptive title for your BLAST search o
[_| Align two or more sequences @

Choose Search Set

Database @ standard databases (nretc.): () rRNA/ITS databases () Genamic + transcript databases (_) Betacoronavirus
[ Nucleotide collection (nr/nt) v |@

Org —

Dol [ Enter organism name ¢ 1s will be suggested |[_| exclude
Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown e

Exclude [ Models (xmxP) | Uncultured/environmental sample sequences

Optional

Limit to || sequences from type material

Optional _

Entrez Query ‘ | Youlil# Create custom database

Optional Enter an Entrez query to limit search @

Program Selection
Optimize for ® Highly similar sequences (megablast)

() More dissimilar sequences (discontiguous megablast)
() Somewhat similar sequences (blastn)
Choose a BLAST algorithm @

BLAST ‘ Search database Nucleotide collection (nr/nt) using Megablast (Optimize for highly similar sequences)

_‘ Show results in a new window

=+ Algorithm parameters

18 Select "Somewhat similar sequences (blastn)" under the "Program Selection", and then
press "BLAST".
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BLAST ® » piastn suite

Home Recent Results Saved Strategies Help

Standard Nucleotide BLAST

m blastp blastx tblastn tblastx

BLASTN pi search using a ide query. more...
Enter Query Sequence
Enter accession number(s), gi(s), or FASTA sequence(s) @ Ciear Query subrange &
S —
To

Or, upload file | Browse... | No file selected. 7]
Job Title | ‘

Enter a descriptive titie for your BLAST search 9
("1 Align two or more sequences @

Choose Search Set

Database @ standard databases (nr etc.): () rRNA/ITS databases () Genomic + transcript databases () Betacoronavirus

| Nucleotide collection (nr/nt) v @
c =
E i ] xouce

Enter organism common name, binomial, o tax id. Only 20 top taxa will be shown @
Exclude [_| models (xmixP)|_| Uncultured/enviranmental sample sequences
Optional
Limit to || sequences from type material
Optional
Entrez Query [ | Youlll[@ Create custom database
Optlonal Enter an Entrez query to limit search @

Program Selection

Optimize for () Highly similar sequences (megablast)

ore dissimilar sequences (discontiguous megablast)
@ pmewhat similar sequences (blastn)

@kolise a BLAST algorithm @

| Search Nucleotide
|_‘ Show results in a new window

(nr/nt) using Blastn (Optimize for somewhat simllar sequences)

4 Algorithm parameters

19 Check that the overall results make sense given the known identification of your
sequence (e.g., not bacterial contamination).

20 Click on the 'Description' link for the the top GenBank record that your sequence aligns

with.

Under the 'Strand' heading, it should say 'Plus/Plus’. This indicates that your sequence is
oriented in the correct forward 5' direction. If it says 'Plus/Minus’, then reverse
complement the alignment generated in step 1.

21  Additional quality control steps for protein-coding genes such as COI

21.1 Check the box for 'CDS feature' to display the expected amino acids for your sequence
compared to those of the BLAST hit. Mismatches will be shown in pink. Overall the
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majority of amino acids should match. Some variation is expected, of course.

Descriptions Graphic Summary m Taxonomy

Alignment view | Pairwise v | CDs feature @

100 sequences selected e

& Download v GenBank Graphics

Amynthas aspergillus isolate MO1 mitochondrion, complete genome
Sequence ID: NC_025292.1 Length: 15115 Number of Matches: 1
See 1 more title(s) v See all Identical Proteins(|PG)

Range 1: 88 to 845 GenBank Graphics

Score Iéxpect Identities éaps Strand

633bits(701)  2e-176  595/758(78%)  0/758(0%) Plus/Plus

CDS: Putative 1 1 m s L I I RV EL G Q P &G A F L G 5 D Q

e iyttt
111 | | [LLELEELEL

Sbjct 88  ATAAGACTTCTTATTCGTATTGAATTAAGACAACCTGGATCCTTCCTTGGAAGAGATCAG 147

CDS:cytochrome c oxi 3@ M s L LER®EESQ P A &8F LGS D Q

CDS: Putative 1 21 L YNV VVY TAHAFILMTITFTFILUVMEP

e i it

|
Sbjct 148 CTATACAACACAATTGTAACAGCACACGCATTTC TTTCTAGTGATGCCA 287

CDS:cytochrome c oxi 5@ LY NT IV T AHAFE L M I F F L V MP

Example BLAST alignment showing an acceptable CDS

If you see a long string of mismatches, there is likely a frameshift in your sequence. A
nonzero number of gaps would also suggest a frameshift.
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Descriptions Graphic Summary m Taxonomy

Alignment view | Pairwise v | CDS feature @

100 sequences selected 0

X Download « GenBank Graphics

Amynthas aspergillus isolate M0O1 mitochondrion, complete genome
Sequence ID: NC_025292.1 Length: 15115 Number of Matches: 1
See 1 more title(s) v See all Identical Proteins(IPG)

Range 1: 80 to 845 GenBank Graphic

i)

Score Expect Identities Gaps Strand

619 bits(686) le-172  592/757(78%) 2/757(0%) _Plus/Plus

CDS: Putative 1 1 WL I IRV EILGOQP G A F L &GS D Q

e et skt m e

| | | | | 11 |

Sbjct 89  TAAGACTTCTTATTCGTATTGAATTAAGACAACCTGGATCCTTCCTTGGAAGAGATCAGC 148

CD%icytochrome coxi. 3@ M 8§ L L I R I E L 8 Q P & 8 FL 65 D @

CDS: Putative 1 28 LY NVVVTAHATF N N F il 55 Y T 8

e I A OO I >

| |

Sbjct 145 TATACAACACAATTGTAACAGCACACGCATTTCTAATAATTTTCTTTCTAGTGATGCCAG 208

CDS:cytochrome ¢ oxi 5@ L™ N T & M'T A #H & FERNEFEE¥SY®NRER

CDS: Putative 1 48 T YR S TS KL T 8§ P § ¥ T &S TW'Y §

ks ettt .
NI 0 I

Sbjct 209 TATTTATTGGAGGTTTTGGAAACTGACTGCTCCCACTTATACTAGGAACCCCCGACATAG 268

COSseytochrome coxi. 78 N F I &8 € F 6 N W L L P L MLGTPRPDPRM

Example BLAST alignment showing a frameshift

If you see a frameshift, revisit that region of the sequence in your .ab1 files in Geneious
and check if any base calls need to be edited.

21.2 Also check that there are no stop codons (marked by *) in your coding sequence.

CDS: Putative 1 119 GG :LiF N Fobs R il B E ¥ 5 B ™ H 3 N

o ittt i
| 1 11 | 1111

Sbjct 449 CGGGTGCCTCATCAATTTTAGGTGCCATTAACTTTATCACTACAGTAATTAACATACGAT 508

CD5eptochrome ¢ oxi 159 A & A 8§ 8 I L 6 A T M F I 7T FT VI NAMAR
Example BLAST alignment showing a frameshift (pink text) and stop codon (*)

Revisit your .ab1 files if needed.

21.3 Now check the rest of your sequence for any remaining frameshifts and stop codons.
(The BLAST step above was important to check for contamination and tell you the
correct reading frame, but it only checked the parts of your sequence that were aligned
with BLAST hits.)

For many sequences you may wish to use Mesquite, but if you are only working with a
few sequences, you might find it easiest to use a reputable online translation tool such as
Expasy (https://web.expasy.org/translate/). Choose the appropriate genetic code for
your organism, such as "invertebrate mitochondrial". Make sure that one of the 5'3'
(forward) reading frames produces an uninterrupted amino acid sequence with no stop
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codons (-). This amino acid sequence should overlap with the CDS result from your
sequence during the BLAST check.

~ 5'3' Frame 1 |
¥-EPL-D-LSALNLVNOVBSLEVINSTTL-SCLTHF——FSE-LYQYLSED-ETD-SLLY-EHLM-HSDPE-TT-ASDFSLHPSHY-LYPLLWEVEWGQAEDFTDHYO
M- LA L T THOES BRI -RGSLOF-ALSTSFLOWLTYEQRVYV-NVEHY LYGPLRSLEFYFSYLYOC-RELLLYYLOTE T -MA LS S THOEECT 05 T SNTYFDS S8
IORYME-FFODLC-SDML-PTMOES-NLSVL-E-FTQC-ELES-D

~ 5'3' Frame 2 :

ISNLYKTNYPRWIWSTSCLPWRWSTLORCSESSRIFNNFLSSY TSIYRSTSKLISPSYTSSTHYSIPPNROHRLLTSPSIPHTTSY IRCCGRWGEDSLNRLPPIIS
—YSSCSPFCWPCNFLPSFSGGLFNFSRYQLEFYSD-HTNRSSTFSTYSTICMVR-NHCHSTSLISTSVSGSYYYTTYSPRFRYIFLRSCSSSGENPIPTLILILRP
SESMYFPNESESTWCNLEYCNPLCERKVSTFRYFSNNLRNASNWNDPST

~ 5'3' Frame 3 I

LETSMSLITIRVELGQPGAFLGSDOLYNVVVTAHAFTMI FFLVMPVF I GGLGNWLVPIML.GAPDMAF PRMNNMS FWLL PPSLTLL.VMS A AVESGVETGWTI VY PPLSD
NMAHAGPSVDLAIFSLELAGVSSILGAINFISTVINMRTKGLRLERIPLEVWSVRITAILLLLSLEVLAGAI TMLLTDRNLNT SEFDPAGCGDPILEOELEWFFGH
PEVYILILPGFGVISHIVIHYAGKLEPFGTLGMIYAMLGIGILG

Example translation in Expasy

Revisit your .ab1 files as needed to resolve stop codons or frameshifts.
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