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We use this protocol and it's working
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Protocol Integer ID: 52360
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Disclaimer

Our protocols are constantly evolving and old versions will be deleted.
The documents here are not intended to be cited in publications

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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o
1

11

BEFORE you start annotating your mitogenomes, you want to run them through another

annotating software, MITOS.

Go to the MITOS web server: http://mitos.bioinf.uni-leipzig.de/index.py and upload your

sequence.
Enter your name, email, if you want you can add a job identifier (i.e. what is the

mitogenome you're uploading for annotation), MAKE SUR-E to change the genetic code

to the appropriate choice (in our lab it's generally always "05 - Invertebrate"), then

navigate to your assembled mitogenome in Finder. Expand the MitoFinder folder, then

expand the "..._Final_Results" folder, and find the
"Sample_MitoFinder_100p_mtDNA_contig.fasta" file

TR T ——

new job | CREx | tRNAdb | Bioinformatik

Name: |SHuc ‘

Email: Ishuc@ucsd.edu ]

Job identifier: |Pilargis_verrucosa ]

Genetic Code*: [05 - Invertebrate v]

Fasta File*: USNM1643733_Hermundura_fauveli_MitoFinder_100p_mtDNA_contig.fasta
* = required ~ Procee

A tutorial on how to use MITOS, including an example and the used sample da gjic here to submit your job to MITOS.
can be found here.

~ [ USNM1499416._Pilargis_wolfi
> [ Mitos
v 7 USNM1499416_Pilargis_wolfi_MitoFinder_100p
> [ USNM1499416_Pila r_100p_megahit
> [ USNM1499416_Pila r_100p_mitfi
[ USNM1499416_Pila r_100p_MitoFinder_megahit_mitfi_Final_Results
USNM1499416_Pi der_100p_final_genes_AA.fasta
USNM1499416._Pi
USNM1499416._Pi
USNM1499416_Pi
B USNM1499416_Pi
© USNM1499416_Pi

s_AA fasta
jenes_NT.fasta

USNM1499416_Pi
USNM1499416_Pi

USNM1499416_Pi der_100p.infos

Opening Geneious and Setting Up Workspace

2

Log into Geneious - (or, if you have your own version, just open that) Use the floating
license server. IT IS VERY IMPORTANT YOU DO NOT UPDATE GENEIOUS - the floating

license will not work with newer versions.
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2.1  When prompted, enter the following server IP address and port, and make sure to select
"Use floating license server".

Command

Server IP

132.239.80.207

Command
Port
27001
' AR R AR A8 8]
. ® L0] Enter your License Details
: Want to trial Geneious? Register online and we'll email you a license to paste in below:
|

Use license key

Licensee name
License Key:

© Use floating license server
| Server: | 132.239.80.207
! Port: 27001

Use Sassafras KeyServer

Log in to Geneious Account

\ Reset to Defaults Cancel
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2.2  Create A New Folder: When you first open Geneious, you should have a blank

workspace with some sample documents.

e e Geneious 11.1.6.
- x = 7 =z ® © 9
i . £ 4 C | @O O 7 a R seen
bk onard | BAST Worklws | Algn/Assemle Tree Pinars Clning | BackU Support Hep

Sources Sotasecas
v

¥ £ Nereididae_Mitogenomes (0)
() A131091 Nectoneanthes (16)
(5 A6054 Nereis_pelagica (19)

Genes (308)
NereldCR180610 (41)
npl s (0)

)
unread)

Drop files here to import

sssss

DRs
il 163/ 14380 WA iy

You will want to create a new folder for the mitogenome you will work on. To do this, go

to the tool bar at the top of your monitor and click "File", then "New", and "Folder..."
@ Geneious Iiﬂ Edit View Tools Sequence Annotate & Predict Help

IS e > # Folder... DN Geneious 11.1.6
= & P
§ Sequence... BN " 4 4
+ Set Folder Color... £aoed - Cv @ O 7
% Enzyme Set... ers Cloning  Back Up Support Help
+ Text Document...
T
(U] |
‘hes (16)
Erase All Deleted Items... o 1Y
)
(@ Back Up Data... (314)
Restore Backup... 7)
Import L
Eetit unread)
| [ uniProt

2.3 Name it something like "SpecimenFamily_Mitogenomes" (i.e. "Pilargidae_Mitogenomes"),

or whatever is useful to you. It's good practice to not use any spaces in the folder and
file names.
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2.4 If you will be working on multiple specimens in the same family or greater taxonomic
category than just one sample from one species, make another folder within the folder
you just made i.e. with your specific sample name.

I8 Pilargidae_Mitogenomes
I A13955_Pilargis_verrucosa
B A1516_SigambraCR1
B A4257_MontereyMystery
= A4721_SynelmisBelize
B A6066_Glyphohesione_klatti =
B CR190407_SigambraCR2 | A4
B Genes
B USNM1499416_Pilargis_wolfi 0
B8 USNM1643733_Hermundura_fauveli
B WF20057_Ancistrosyllis
B WF20130_Antonbruunia

Example - highlighted is the new folder.

2.5 Create another folder within the family or greater taxonomic category folder named
"Genes", and within that folder, create 28 new folders. For each protein coding gene,
you want 2 folders; one that is "ProteinCodingGene_AA" for the amino acid translation
sequence, and the other that is "ProteinCodingGene_NT" for the nucleotide sequence
(i.e. ATP6_AA and ATP6_NT). 12S (rrnS) and 16S (rrnL) are not protein coding genes, so
for them, you only need one folder each: "rrnS_NT" and "rrnL_NT".
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B Pilargidae_Mitogenomes

B A13955_Pilargis_verrucosa
BB A1516_SigambraCR1
I8 A4257_MontereyMystery
I A4721_SynelmisBelize
BB A6066_Glyphohesione_klatti
Il CR190407_SigambraCR2
B G394A_Micronephthys_minu
BB Genes ¢

B ATP6_AA

BB ATP6_NT 2

B ATP8_AA

I ATP8_NT 19

I COX1_AA 20

B COX1_NT 2

m COX2_AA

B COX2_ NT 2!

I COX3_AA 20

BB COX3_NT 2

B CYTB_AA 20

B CYTBNT 2

= ND1_AA 2

B ND1_NT 2

I ND2_AA 20

B ND2_NT 20

B ND3_AA 2

I® ND3_NT 2

I ND4_AA 20

I ND4_NT

BB ND4L_AA

I NDALNT 2

= ND5_AA 20

I ND5_NT 20

I ND6_AA ¢

B ND6_NT

I8 rrnL_16S_NT

BB rrnS_12S_NT

Importing Sequences

3 Importing Your Data

3.1 DraglIn Your "...contig.fasta" File: Go to wherever you have your assembled
mitogenome in Finder. Expand the MitoFinder folder, then expand the
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"..._Final_Results" folder, and find the "Sample_MitoFinder_100p_mtDNA_contig.fasta"

file.
e ® B WF20130
< H = RENERE R =R EE
Favourites Name
22 Dropbox ¥ [ WF20130_MitoFinder_100p
@ AirDrop ,. _ WF201EtLM?tuFtnder_‘lD{lp,I|nk_m§gah|t.scafSeq
» [ WF20130_MitoFinder_ 100p_megahit
@ Recents » |0 WF20130_MitoFinder_100p_mitfi
_'5? Applicatio... v i:| WF20130_MitoFinder_100p_MitoFinder_megahit_mitfi_Final_Results
Sy % WF20130_MitoFinder_100p_final_genes_AA fasta
[ Desktop % WF20130_MitoFinder_100p._final_genes_NT.fasta
% Documents & WF20130_MiteFinder 100p_mtDNA_contig_genes_AA.fasta
0 Downloads w WF20130_MitoFinder 100p_mtDNA_contig_genes_NT.fasta
4 Movies WF20130_MitoFinder_100p_mtDNA_contig.gh
n Music WF20130_MitoFinder_100p_miDNA_contig.gff
€ Pictures WFZG‘IBU__M!IGF!nder_’i Uﬂp_.mtDN A_contig.tbl
WF20130_MitoFinder_100p.infos
fﬂ sonja » [ WF20130_MitoFinder 100p_tmp
= ucso.M... “ AnnelidaMito.fasta
WF20130_MitoFinder 100p.input
Locations MDS.txt
1 Sonja's M... WF20130_~TerminalCommands.txt
L;'AppleSSD I WF20130_CSFP210002486-1a H5CWJDSX2 L3 1.fo.oz
= | WF20130_CSFP210002486-1a_H5CWJDSX2 L3 2 fq.0z
!.;_,,J Macintos... I WF20130_CSFP210002486-1a_H5CWMDSX2_L3 1.fg.9z
[]Siack = I| WF20130_CSFP210002486-1a_HECWMDSX2 L3_2.fq.gz
= WF20130_MitoFinder_100p_MitoFinder.log
E install.. WF20130_MitoFinder 100p.input
Network I WF20130_P1.fasta.gz
' WF20130_P2.fastq.qz
Tags I WF20130_U faste.gz
| WF20130 U2 fastg.gz

WF20130Terminal Text.txt

Drag the "Sample_MitoFinder_100p_mtDNA_contig.fasta" file into Geneious, where it
says "Drop files here to import". Your file should show up like this. If you accidentally
placed it in the wrong folder, you can click on it and move it around, like in Finder.
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3.3

3.4

ece Geneious 11.1.5
‘2 - ol > =g 7 - 0 9
& 4 @ = < Z & ¢ ® O 7 Q 4 search
Back  Forward | BLAST Workflows Align/Assemble Tree Primers Cloning | BackUp Support Help
Sources [ 0 of 1 selected
v [ Local (@) | Name Description "
¥ [ Nereididae_Mitogenomes (0) & WF20130_MitoFinder_100p.1 -

() A131091_Nectoneanthes (16
[ AB054_Nereis_pelagica (19)
» [ Genes (308)
(7 NereidCR180610 (41)
¥ (7 Pilargidae_Mitogenemes (0)
[S wF20130_Antonbruunia (1)}
» (2 sample Documents (623)
W Deleted ltems (452, 206 unread)
[@ Shared Databases
&2 Operations
b 7 NCBI
[ UniProt

Drag In Your "contig.gff" File: In the same folder as your "contig.fasta" file, locate the
"Sample_MitoFinder_100p_mtDNA_contig.gff" file, and drag it into Geneious, into the
same area where your "contig.fasta" file shows up. This will visually map the genes
MitoFinder found.

Sometimes Geneious will ask you questions about this - i.e. what you want to map it to,
just say yes for everything.

Sometimes after importing your data won't visually look like this - usually, deleting the
files from your Geneious working folder and re-importing them fixes this issue
(sometimes a you have to re-import multiple times before it works)

ece Geneious 11.1.5
la~- Q/ = 7 Ll e & 2
& = o of g + C ®@ © 7 Q g search
Back  forward | BLAST Workflows | Align/Assemble Tree Primers Cloning  BackUp Support Help
Sources [ 1of 1 selected
¥ [ Local (0) Name Description e

7 [ Nereididae_Mitogenomes (0)
(71 A131091_Nectoneanthes (16)
[/ A6054_Nereis_pelagica (19)
> [ Genes (308)
[ NereidCR180610 (41)
¥ [ Pilargidae_Mitogenomes (0)
[ WF20130_Antonbruunia (1)
» [@ sample Documents (623)
& Deleted ltems (452, 206 unread)
[@ Shared Databases
;queranons L s
b = NCBI FHide

[% uniProt . Annotations  Dotplot (Self)  Text View Lineage Info

5
o

& AllowEditing & Annotate & Predict Save

& o G exrrace @G Re. G Translate @ Add)Ed B[l E 3

so oo msn|| 2| & olfche [+ £ 38 L

| WF20130_ MitoFinder 100p.1 - ««‘ - A= . General il

+ WE20130 MroFinder_100p.mDNA.c.. SRS .'.J.“ﬂl | | Colors: ACCT- B e —i—}

ﬁ*; S IRNA | i |

« Altclick on a sequence position or annotation, or select a region to zoom in. Alt-shift click to zoom out.

Using 146 / 14380 MB memory

Circularization: The mitogenome should be circular. However, MitoFinder most often
does not find the circularization and leaves your genes linear. If you want to check,
locate the "Sample_MitoFinder_100p.infos" file and open it in a text editor.
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3.5

Free Mode

B Wr20130_MitoFin.. -ontig name: k141 3

Tinal seguence:

found

If circularization is not found (which you can also see by seeing Geneious does not
automatically circularize it), we want to manually force it. The non-coding region (D-loop)
can be very repetitive and it's hard for the program to decide where the genome ends.

Forcing Circularization: Right click on your sequence in Geneious and click on
"Circularize Sequence".

Name ~ Modified Description
=) USNM1499416_Pilargis_wolfi_MitoFinder_100p.1 06 Oct 2022 6:37 am
"I Map to Reference...
| @ BLAST...
B8 Trim Ends...

O Circularize Sequence

Free 1 Sets whether the selected sequences are circular or linear

= Sort >
+= Align/Assemble >
Sequence View  Annotations TextView  Lineage - Primers >
N i >
< Extract @ RC. & Translate Add/Edit An C Cloning \nnotate & Predict v Save
‘T S(I]O '\,[I)OO WS‘OD COpy Name 3500 Q 1 C % ¢
U... ¢ Edit Name «
[ I'ND1 gene 3"Partial CDS X 2 IND3g.. & o ND2 g Set Document Color... m Display
(3 #2 ND1 CDS 3' P... » DI ND3 C..4 ) . ND 0X1.CDS
4‘0‘00 A,SIOO SOIDD 55IUU §< Cut 0 7500 Nufleotldes
U e () Copy Document Complement
“c COX2 gene COX3 gend
T o2 C. @, COX2.CDS ) » coXa Cr 3 Faste LCYTB CDS 3|8 Translation
= = = Paste Alias ' Translation Options
U i 8300 BEe0 2500 Paste Without Annotations e 1200 Frame: | Frame 1
[CEITRg] — osteReverse Complement ) Genetic Code: | Standard
v
1 i Delete Document
¥ _xa ATP6CDS __D® (L ND5 CDS Partia b (o ND4CD... Colors: |ARINEE
" 72,000 12,500 73000 1350 Select All 75,000 15506 Thice letier aminoacids
Mark Document Unread Show amino acid numberin
09 & RNAVal IS (Rivcy> e m tRNA-Leu2 2

tRNA-Ala “/tRNA Met

88 & (RNAGIy me=& ND4 CDS Partial CDS

The change should show up in your bottom part of Geneious, where the sequence is no
longer mapped in a straight line, but now becomes a circle.
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) Geneious 1115
@ » X 2 L££C|O O C—
BLAST Workflows = Align/Assemble Tree Primers Cloning = BackUp Support Help —_————————
Sources ]

Back  Forvard

1 0of 1 selected
Name Description i1
£/ WF20130_MitoFinder_100p.1 -

v [ Local (0)
¥ [ Nereididae_Mitogenomes (0)
[ A131091_Nectoneanthes (16)
) A6054_Nereis_pelagica (19)
¥ () Genes (308)
) NereidCR180610 (41)
v [0 pilargidae_Mitogenomes (0)
) WF20130_Antonbruunia (1)
» [ sample Documents (623)
® Deleted items (452, 206 unread)
(3 shared Databases
EB operations. =
> = NCBI

([ UniProt i Dotplot (Self) ~ Text View  Lineage Info

<@ W G oarace @Re. &) Translate @ Add)Edit Annotation | Allow Editing @ Annotate & Predict | [ save g [{1 =2 ?
PP oliCj% |+ | B 32

COX1 CDS

General
Colors:  ACCT- Edit
L Graphs Optiens >
Ao tRNArE\n\E Anriptations Optisns

= = RNAAla tRNA—Tyx

e = [c[0[s[ 0[]

s WF20130_MitoFinder-100p.1 B W || Complement .
8 ey s ; Gstiors >
RNA-Ger2 Translation
£ A e Circular Overview
LRNA-Gly || Linear View
tRNA-Pro =
tRNA-Phe Wrap
3 Show Name
["1.Show Description &
‘« Alt click on a sequence position or annotation, or select a region to zoom in. Alt-shift click to zoom out.

| Using 174 / 14380 MB memory

Save changes.
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Note

NOTE: You want COX1 to be going from left to right (clockwise)! If it is not, you have to
reverse complement the entire mitogenome! Do this by clicking "R.C.". (In this screenshot,
COX1 is fine, but in the above one, it is not and must be reverse complemented).

Sequence View Annotations

<

Text View Lineage

Extract @& RC. & Translate

Info

Add/Edit Annotation & Allow Editing [,
i NIDZ CDS 3' Partial CDS

N| Reverse complement selected bases

— 0

o /@’ COx;

/ ‘V“ COXI CRTP8 (DS
R N\

tRNA-Leu & *& wﬂ tRNA-Tyr

N’*./ tRNA-Lys /\_/z’,‘

L AE s e %com cDs
tRNAser2— M/ RNATle - IRNA-ASP \ !\\:o ND6 CDS 3' Partial CD:
{RNA-Ala —Ti===_ / ND1CDS 3' Partial CDS 2/8’

tRNA-Leu2 —qg—

K

——

USNM1499416_Pilargis_... /[~
15,506 bp ]
$ tRNA-Met tRNA-GIn

XYCE”;CYTB DS
& [ tRNA-Gly tRNA-Trp\Z ,
tRNA-VaI‘//eé // tRNAPhe /7

,"G

0007k

rrnS rRNA tRNA-Glu 1y 24

2

% Ry AH /ATP6 DS
tRNA- Cy‘ :“Cé tRNA-Arg
17000

&,
W tRNA-His
ND4 CDS PartklaBCDS

NS

10,000

ND5 CDS Partial CDS
tRNA-Pro

3.6  Import Amino Acids and Nucleotides: In Finder, in the same folder as before, locate and

drag into Geneious the "Sample_MitoFinder_100p_mtDNA_contig_genes_AA.fasta" and
the "Sample_MitoFinder_100p_mtDNA_contig_genes_NT.fasta" files. You don't want to
import the "..._final_genes_..." files, because they aren't necessarily correct.
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3.7

@@
L4
Favourites

%3 Dropbox

@ AirDrop
@ Recents

4,-5\. Applicatio...

[2] Desktop
@ Documents
0 Downloads
H Movies

n Music

ﬁ’ sonja

= UCSD_M...

Locations

[l Sonja’s M...
Elj AppleSSD

How do you want to store the sequences from these 2 files in Geneious?

Storing the sequences in a list is recommended when there are a large number or when you

4 ¥y ¥y Y YTYY

I Pilargidae

Bz = %+ a8 ol #~-a
Mame

[ A1516

B ra257

B Aar

[ A60686

9 cr120407

[ wrz0057

[ wr20130

v [ WF20130_MitoFinder 100p

3

WF20130_MitoFinder 100p_link_megahit.scafSeq

> u WF20130_MitoFinder 100p_megahit

> B

| WF20130_MitoFinder_100p_mitfi

¥ [ WF20130_MitoFinder_100p_MitoFinder_megahit_mitfi_Final_Results

W WF20130_MitoFinder_100p_final_genes_AA.fasta
W WF20130_MitoFinder_100p_final_genes_NT.fasta
WF20130_MitoFinder_100p_mtDNA_contig_genes._AA.fasta

WF20130_MitoFinder 100p_mtDNA_contig_genes_NT.fasta

@ WF20130_MitoFinder_100p_mtDNA_contig.fasta
WF20130_MitoFinder 100p_mtDNA_contig.gb
WF20130_MitoFinder_100p_mtDNA_contig.gff
WF20130_MiteFinder_100p_mtDNA_contig.tbl
WF20130_MitoFinder_100p.infos

Geneious will ask how you want the sequences from the files stored. Choose "Keep
sequences separate".

_ Lineage Info

tate & Predict Save

plan to work with the sequences as a group. _ﬁ 0/2i%
: : _ General
Sequences can be grouped into or extracted from lists at any time using the Sequence menu.
ws:| ACCT-

Remember my preference  (CiESSSSQUERCIISEN

500y

i

J

Keep seguences separate

raphs
STHNAFLYS THINA-LBLZ T =

3 Partial €

{RNALey | Annotations

RNA-GIn 'L
tRNA-Ala tRNA-Tyr\-‘.‘\\ 4
i e A
WF20130_MitoFinder_100p.1 & L= mna-asp Complement
17,540 bp - tANA-Asn Translation
= ANA-Val ﬁ‘ tRNA-5er2

Your Geneious workspace should then look something like this:
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a- B | & = 7 - C ® o ?

Q J4 Search
Back Forward BLAST Workflows Align/Assemble Tree Primers Cloning BackUp Support Help
Sources | 1 of 24 selected
¥ [ Local (0 Name Description R
v [ Nereididae_Mitogenomes (0) © WF20130_Mitofinder_100p.1 -
[ A131091 Nectoneanthes (16) & WF20130_MitoFinder_100p@rms
[ A6054_Nereis_pelagica (19) &/ WF20130_MitoFinder_100p@ND5
-8 Gene_s (308) 5" WF20130_MitoFinder_100p@ND5
_ [ NereidCR180610 (41) & WF20130_MitoFinder_100p@ND4L
¥ P piaiokiie Miagenomés () 5" WF20130_MitoFinder_100p@NDAL
N .‘Samwffgﬁsr—”'l':“g"‘;';‘;‘]“'“ @ & WF20130_MitoFinder_100p@ND4
- P! i & WF20130_MitoFinder_100p@ND4
W Deleted items (452, 206 unread) A e s s
(3@ Shared Databases i _MioHnder_190p@
& Operations / WF20130_MitoFindler_100pEND3
» = NCBI + WF20130_MioFinder_100p@ND2
B unPrat & WF20130_MitoFinder_100p@ND2
& WF20130_MitoFinder_100p@NDL
& WF20130_Mitofinder_100p@NDL
& WF20130_MitoFinder_100p@CYTB
' WF20130_MitoFinder_100p@CYTB
+ WF20130_MioFinder_100p@COX3
& WF20130_MitoFinder_100p@COX3
+ WF20130_MitoFinder_100p@COX2
& WF20130_MitoFinder_100p@COX2
& WF20130_MitoFinder_100p@COX1
' WF20130_MitoFinder_100p@COX1
& WF20130_MitoFinder_100p@ATPE
&/ WF20130_MitoFinder_L00p@ATPE
hide
Annotations  Dotplot (Self)  Text View  Lineage Info
& b & exrac @G RC. A Translate @) Add/Edit Annotation | 7 Allow Editing @3 Annotate & Predice | [l save g I B 3 ?
- tRNA Ser 2| e o[z [+ | 2] 32
Liis ’\,/'-—‘-.__':. . E Advanced
<3 @iy, s R @]
_ﬁ\\ 'Q/ Circular Overview
A A2 Nz Linear view on circular sequences ;“
tRNAlI”. Q - Wrap sequence TJ]‘
2 Spaces every 10 O bases ol
WF20130_MitoFinder 10.. |\ i ‘
17,540 bp Properties Z‘
tRNA-Leu2 | Numbering: = Standard Eadf
y {RNA-Arg Mini-map ¢ ‘
K N | AF Outline bases when zoomed out
: % ) ik @) B ]
ENNY e 7™ Annotations = ‘
Nm W s %
) e = 5 Labels: Inside or Outside & =
vl Yo S %
tRNA-THT | Overlay when zoomed out
S=Tal e 7| Lock annotation layout |

Using 119 / 14380 MB memory

3.8 There should be 13 AA files, which are noted by the blue icons - these are the Amino
Acid translations of the protein coding genes, and 15 NT files, which are noted by the
orange double helix icons - these are the NucleoTide sequences of both the protein

1« Altclick on a sequence position or annotation, or select a region to zoom in. Alt-shift click to zoom out.

coding genes and the non-coding genes (12S/rrnS and 16S/rrnL).

HOWEVER, sometimes MitoFinder doesn't find all of the genes - that's okay; that's why
we've run MITOS, and if even MITOS doesn't find them, then we can troubleshoot using

steps outlined later on in the protocol.

First Pass Check

4 The first way we will check how correct MitoFinder is, is by checking for start and stop

codons in the AA sequences of the protein coding genes.

4.1  Click on one of your AA files (blue icon). In the bottom part of Geneious, you should see
a sequence of letters, which are the single letter codes for amino acids. Ideally, the
sequence will start with the letter 'M', which signifies a start codon, and end with an

asterisk '*', which signifies the stop codon.
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4.2

4.3

@- % ¢ =

Geneious 11.1.5

@ 9 ?

Back Forward | BLAST Workflows | Align/Assemble Tree Primers Cloning = BackUp Support Help

4 search

Sources

10f 24 selected

v

[+ 5 Local

() Nereididae_Mitogenomes (0)
(71 A131091_Nectoneanthes (16)
) A60S4_Nereis_pelagica (19)
» [ Genes (308)
() NereidCR180610 (41)
v [ Pilargidae_Mitogenomes (0)
(71 WF20130_Antonbruunia (24)
» (& sample Documents (623)
® Deleted ttems (452, 206 unread)
[@ shared Databases
B8 Operations
=~ NCBI
[ UniProt

[+]= -]

Using 141 / 14380 MB memory

Do this for EACH AA file. It is very likely that many of your genes will not start and end
with start and stop codons. This is how | like to write my notes, but organize your own

Name Description

© WF20130_MitoFinder_100p.1

#/ WF20130_MitoFinder_100p@rrns
& WF20130_MitoFinder_100p@ND5
+" WF20130_MitoFinder_100p@ND5
& WF20130_MitoFinder_100p@ND4L
+" WF20130_MitoFinder_100p@ND4L
& WF20130_MitoFinder_100p@ND4
+" WF20130_MitoFinder_100p@ND4 -
5" WF20130_MitoFinder_100p@ND3
</ WF20130_MitoFinder_100p@ND3
>
& |
& |
5

Hl o fEla gl o

WF20130_MitoFinder_100p@ND2
</ WF20130_MitoFinder_100p@ND2
WF20130_MitoFinder_100p@ND1
WF20130_MitoFinder_100p@ND1
&/ WF20130_MitoFinder_100p@CYTB -
5" WF20130_MitoFinder_100p@CYTB -
5" WF20130_MitoFinder_100p@COX3
</ WF20130_MitoFinder_100p@COX3

+" WF20130_MitoFinder_100p@COX2 -
& WF20130_MitoFinder_100p@COX2 -

&/ WF20130_MitoFinder_100p@COX 1
WF20130_MitoFinder_100p@COX1
WF20130_MitoFinder_100p@ATPS
</ WF20130 MitoFinder 1000@ATP6 -

23

Dotplot (Self)  Text View

Lineage Info

@ B & baract G RC B Transiare @ Add/Edit Annotation | & AllowEditing 8 Annotate & Predict | [ Save

10 ] £ 49

!
MRWL F

FHide

KDIGTLYFILGVWAGLVGMSEMSV | IRVELGQ

=qn]
| PR 100/[3/% [ e [ @ | 32 I
General |
Colors:  ARND- B Edit

GSFLGND YNV IVTAHAFLMIFFLVM
1% T

%=
MLG DMAF I RLNNMS FWL L VVEQG |
T30 5

Graphs

El £
My LAGNMAHSGGSVDLG | F
0 0

ILGALNF |

/| Annotations

| INMRWEGLRLERMP LFVWSVKITAVLLLLSMPVLAGG | TM
- . s e

Circular Overview

Linear View

LLTDRNENTSFFD GDIVLFOHLFWFFGH EWY ILIL
== ;

<] LGF I VWAH

Wrap

Show Name

m
G| ISHLVAHY KTEFFGVLGMIYAMLG I G
5 = ETT}

e

Show  Des

HMFTVGMDVD TRAYFTAATMV IAVP TG IK IFSWLAT IYGSK
EED] EEL) 30 g

IKYEVIMLWVMGF | FLFTVGGLTGIVLANAS LDVMMHD TYY
X e £

VVAHFHYGV I VTLF#

Options >

o

$[0[e]

£

LE[E]

however is most helpful to you:
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Wherever you are keeping your notes, write down for each gene if it did or did not start
with an M and end with an asterisk.
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July 19 2021
Geneious - checking through the AA genes for completion,

MDG - starts with M, does NOT end with asterisk
MND5 - starts with M, does NOT end with osterisk
MD4L - Starts with M, ends with *

MND4 - starts with M, ends with *

MD3 - starts with M, ends with *

MND2 - starts with M, ends with *

MD1 - starts with M, does MOT end with an asterisk
CYTB - starts with M, does NOT end with an osterisk
COX3 - starts with M, ends with *

COX2 - starts with M, ends with *

COX1 - starts with M, does NOT end with an osterisk
ATP8 - stats with M, ends with *

ATPG - starts with M, ends with *

4.4  Now put away these AA and NT files into their corresponding folders within the "Genes"
folder you made. For extra clarity, you can select all of them,

Manually Fixing Mitogenome Annotations with MITOS (default)

This is the default way you should do mitogenome annotation. If neither MitoFinder nor
MITOS found all 15 genes, then you would refer to "Obtaining Reference Mitogenomes
for Troubleshooting, if all 15 genes are not present" onward.

5
6 Importing MITOS results
6.1

Hopefully by now, MITOS should have gotten results back to you.

them in a new corresponding file somewhere that makes sense to you (i.e. a "MITOS" file

By clicking the links on the left, download the GFF file, FAS file, and the protein plot. Put
where you have the FitoFinder file).
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Enter Input
Parameters

Downloads:
BED file

GFF file

TBL file

Gene Order file
EAS file

FAA file

Raw data:
protein plot
ncRNA plot
raw data

Misc:
Job settings

Scroll to the bottom of the page. If MITOS found anything unusual, it will tell you here.

new job | CREx | tRNAdb | Bioinformatik
Jobid: Pilargis_wolfi (USNM1499416_Pilargis_wolfi_MitoFinder_100p.1)

Name Start | Stop |Strand |Length [Structure]
trnL2(tta) 89 155 + 67 SVg ps
nadl 174 1079 + 906
trnl(atc) | 1091 1156 + 66 SVg ps
trnK(aaa)| 1157 | 1220 + 64 SVg ps
nad3 1236 | 1568 + 333
trnS1(aga)l 1584 | 1652 + 69 svg ps
nad2 1674 | 2648 + 975
cox1 2666 | 4189 + 1524
trnN(aac)| 4226 | 4289 + 64 svg ps
cox2 4291 | 4956 + 666
trnD(gac)| 4983 5048 + 66 Svg ps
atp8 5050 | 5202 + 153
trnY(tac) | 5218 | 5282 + 65 SVg ps
cox3 5290 | 6063 + 774
trnQ(caa)| 6072 | 6140 + 69 SVg ps
nad6 6151 | 6600 + 450
cob 6623 | 7714 + 1092
trnW(tga)| 7746 | 7809 + 64 Svg ps
atp6 7867 | 8499 + 633
trnR(cga)| 8517 | 8576 + 60 Svg ps
trnH(cac)| 8577 | 8638 + 62 svg ps
nad5 8678 | 10348 + 1671

This is an example:

P‘M‘w

trnF(ttc) | 10320 | 10381 + 62 svg ps
trnE(gaa) | 10382 | 10446 + 65 svg ps
trnP(cca) | 10447 | 10510 4 64 svg ps
trnT(aca)] 10511 | 10574 + 64 svg ps
nad4| | 10578 ] 10859 + 282
nad4 | 10886 | 12205 + 1320
trnC(tgc) | 12216 | 12277 + 62 svg ps
trnG(gga)| 12278 | 12339 + 62 svg ps
trnM(atg)| 12340 | 12403 + 64 svg ps
rrnS 12402 | 13220 + 819 svg ps
trnV(gta) | 13215 | 13278 + 64 svg ps
rrnL 13224 ] 14591 + 1368 | svg ps
trnL1(cta)] 14542 | 14603 + 62 svg ps
trnS2(tca)| 14604 | 14670 + 67 svVg ps

H tRNA gene H rRNA gene M protein coding gene

Warning(s) and peculiarities:
« Genes not found: trnA
Tip(s):

« Consult the protein and ncRNA plots if there is a signal
for the genes that MITOS could not determine automatically.
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6.2

6.3

Sometimes MITOS will find 2 or more of a gene, or not find some, and that's when the
protein plot comes in handy.

This is an example of a zoomed in protein plot:

- atp6 —— cox1 -—— nadi nad4 nadé
name —— aip8 — cox2 - nad2 nad4l
—— cob —— cox3 —— nad3 nad5
£ £ £ g
- = S £ L
o = [T
L 1 S E E
\
. | 1. | | Ll 118
7000 8000 9000 10000
position

Notice, how under the pink line (nad5), there are 3 other lines, orange, blue and purple
(atp8, nad2, and nad4). Sometimes, some genes have certain parts that could be similar,
but not very, so it still picks up some signal. The line that has the highest plateau is the
one you want to trust. Sometimes, when there are say, 2 atp8 genes that MITOS found,
what happened is that the low orange line was found somewhere where there was no
other strong signal line above it, but it was still just as low as it is here. Then, you would
get 2. But if you checked the protein plot, you would know which one is correct - the one
that reaches the highest on the graph.

In Geneious, once again drag in the SAME "...conting.fasta" file as before.

Then, drag in the MITOS "___.gff" file.
It might say this:
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@ @ Find sequence(s)

Geneious can't find the reference for "USNM1499416_Pilargis_wolfi_MitoFinder_100p1" in the selected folder.
o Use "USNM1499416_Pilargis_wolfi_MitoFinder_100p.1" from selected documents in Geneious Prime
Import as a blank sequence (sequence with '?" for all its bases)

Find the reference sequence in: USNM1499416_Pilargis_wolfi

Reset to Defaults Cancel “

If so, tell it to use what it found, and click "OK".

It might also say this:
@ @ Annotations Out of Sequence Range

Track imported from USNM1499416PilargiswolfiMitoFinder100p1.gff contains
@ only annotations outside the range of the sequence.

This might indicate that an imported GFF file needs to be offset relative to the

Sequence.

Select "Continue".

This is what your Geneious should now look like:
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Name Modified v Description
<) USNM1499416_Pilargis_wolfi_MitoFinder_100p.1 22 Oct 2022 9:50 am
O USNM1499416_Pilargis_wolfi_MitoFinder_100p.1 20 Oct 2022 11:55 am

Sequence View Annotations Text View Lineage Info

< Extract @ RC. & Translate Add/Edit Annotation & Allow Editing (2> Annotate & Predict v » & [i=]
] 250 500 750 1,000 1,250 1,500 1,750 2,000 ® 21C|w |»¢]|@®
.., e————————————————————————————————————
General @
v -trnL2(tta) trnK(aaa)—»—trnl(atc) -trnS1(aga)
L4 @ Colors: |ACGT - v |Edit | CJ
2250 2500 2750 3000 3250 3500 3750 4000 4250
U Graphs Options (I
=
trnN(aac)- . Annotations Options
4500 4750 5000 5250 5,500 5750 6,000 6,250 6,500 (5
| g i ! | g Complement .
U —— X Options
Translation 3
[ o3 N nads
-
trnD(gac)- @ @ -atp8————trnQ(caa)g@-trn¥(tac)  cob Restriction Sites Options  ¢&
6, 750 7. 000 % 250 7. 500 % 750 8,000 8,250 8,500 8,750
u... 4 K g : Circular Overview %
T R eV
M trnH(cac) -trnW(tga) trnR(cga)-%. nad5 2 wrap
Show Name
9,000 9,250 9,500 9,750 10,000 10250 10500 10750 11,000
v — | |/ Show|Description
D @B
v trnP(cca) m' trnE(gaa)
250 11500 T1750 12,000 2250 12500 72750 13000 13250
1. —————————————
v trnC(tgc) - -2 trnG(gga)
13500 3750 14000 12250 14500 4750 15000 75250 15506
(o
=
. — e =
‘—rrnS trnA(gca) -l trnL1(cta)
5

Alt click on a sequence position or annotation, or select a region to zoom in. Alt-shift click to zoom out.

6.4 Rename the sequence so you know it's from MITOS (i.e. change "MitoFinder_100p.1" to
"MITOS").

6.5  Force circularize for this sequence, too, like before for the MitoFinder sequence.

7 Align the MitoFinder and MITOS sequences for manual annotation and comparison!

7.1  Select both the MitoFinder and MITOS files. Then click "Align/Assemble".
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€ B =v 5 0Ov O-

BLAST  Workflows Align/Assemb Help
Align or assemble sequences

Name
O USNM149941 6_Pilargis_wolfi_MITOS
(O USNM1499416_Pila rgis_wolfi_MitoFinder_100p.1

(B Ji< ]

7.2  Choose "Pairwise Align...", and choose "OK".

_Ev L<
— —

Align/Assemble Tree  Primel

== Pairwise Align...

“Z Mapto Reference...

=
1"
i
"

De Novo Assemble...
2 Align Whole Genomes...

“a Map Primers...

® @ Alignment

= Geneious Alignment = MUSCLE Alignment = Clustal Omega Realign Region
= Translation Align Consensus Align

All sequences are identical. Options will not affect the result of the alignment |

® carcel [T

7.3 Your Geneious workspace should look like this:
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1of3selected V' FA~

Name Modified v Description Sequer
= Nucleotide alignment 22 0ct202210:16 am Alignment of 2 sequences: USNM1499416_Pilargi... 15,506
O USNM149941 6_Pilargis_wolfi_ MITOS 22 Oct 2022 10:06 am - 15,506
O USNM1499416_Pilargis_wolfi_MitoFinder_100p.1 20 Oct2022 11:55 am s 15,506

AlignmentView  Annotations Distances Dotplot Text View Lineage Info

< Extract @ RC. & Translate Add/Edit Annotation ¢ Allow Editing (2> Annotate & Predict v Save = =]
@ 0|Cln  [»¢]|@
Display @
7 consensus =l
Threshold: 0% - Majority W I
Ignore Gaps
1 2,000 4000 6000 8,000 10000 12,000 14000 15,506 =
c. . - . - - - . y Ifnocoverage call | ? v
2
o I (7 Highlighting
b All Disagreem... / to Consensus Vv 3
. D & EDESID ) G D (B WD ST Go:[ <> [inanysequence  ~|(2) ||| &
) [ b ) [ » no) »
Use dots 9,
e %
—
X1 o LG G o VA v D) O B ENucleotides
T Ve MALN L COX1 M M2 C N php Yo Ao M NDSC.. MND.. N @ » Complement
[ Translation on All Sequences v

Translation Options

8 Now, it's time to scroll through the mitogenome and manually annotate it based on
comparing it with MITOS.

8.1 Place your cursor at the front of the alignment (click there), and press the zoom in
button.
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Alignment View  Annotations Distances Dotplot Text View Lineage Info |
K Extract @ RC. & Translate Add/Edit Annotation ¢ Allow Editing » & =N
1
Display @ |
Consensus ? ()
Threshold: 0% - Majority b Il
Ignore Gaps
1 2,000 4,000 6,000 8,000 10,000 12,000 15,506 =
co ‘ ‘ ‘ ‘ . . g Ifnocoveragecall ? b |
b3
d... I [ Highlighting
] N, |
All Disagreem... Vv to Consensus Vv » |
. oo e @md » Go:[< [> [[inanysequence.  ~|(?) f1 & {
)b Eh) b ) ) U
e Use dots % |
I I N S R |
N V) ) Nucleotides
TN A L C Mo Ao AN WL NN O ) Complement
[7 Translation on | All Sequences v
Translation Options
Frame: By selection or annotation v
Genetic Code: Standard v
Relative to: |Sequence
= &

8.2  Scroll to the right until you hit your first annotation. Once you deal with that one, keep
scrolling until the next one, and then the next one, etc. until you get through your entire
mitogenome!

8.3  Ifit's atRNA, just check if the MITOS and MitoFinder annotations are the same (if they
start and stop with the same nucleotide).
Also check for overlapping - you don't want them to overlap either ith eachother or with
other genes. Once you make sure the gene a tRNA is overlapping with is correct, shorten
the MitoFinder tRNA annotation so they don't overlap, by clicking and dragging the pink
and green bars (each separately) until they don't.
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Note

NOTE: You should have and tRNA-Leu1 and tRNA-Leu2, and a tRNA-Ser1 and tRNA-Ser2.
When you are interested in gene order, you write down 1 or 2 based on MITOS, not

MitoFinder! MITOS has historically been more correct with this.

80 90 100 110 120
Consensus
Translation

Identity

D¢ 1. USNM1499416_Pilargis_wolfi MITOS . TAGAAAGCTCAGTAAGATGGCAGAAAAGTGCAATAGATTTAAACTCTATAAATGAAAGAT

Translation

~ USNM1499416PilargiswolfiMitoFinder10...

B+ 2. USNM1499416_Pilargis_wolfi_MitoFi.. . TAGAAAGCTCAGTAAGATGGCAGAAAAGTGCAATAGATTTAAACTCTATAAATGAAAGAT

Translation
tRNA-Leu gene
~ USNM1499416_Pilargis_wolfi_MitoFinde...

So in this case, this gene is tRNA-Leu2.

8.4  Ifit's a protein coding gene or rRNA, stop before the beginning. These are the genes you
notes whether they start with an M (the start codon) and end with an asterisk (the stop

codon).

First, | like to turn on the Translation - it helps me visually.

1. Go to the second right sidebar tab that looks like a screen
2. Check the box by "Translation"

3. MAKE SURE to change the "Genetic Code" to whatever is relevant for you - in our lab,

that's mostly "Invertebrate Mitochondrial"
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@ja 100 |Clw | »¢ 3¢
Display @
ignore waps
L
If no coverage call | ? v
190 200 1 Itz
I G A G AN G AR ) ;i
D
I Al Disagreem... - [to| Consensus
ZCGCCTACGTAATAGCACTACﬂTA Go: < | > inanysequence v |(? 5
Use dots i
! Nucleotides ey
CCGCCTACGTAATAGCACTACTA
K A Y IVAEVES A BN | Complement %
ND1 gene 3’ Partial CDS[" " |
Translation on | All Sequences v
ND1 CDS 3' Partial CDS Translation Options
Frame: By selection or annotation
Genetic Code: | Invertebrate Mi... v | 6%
Relative to: | Sequence
Colors: ARNDHE v | Edit
Three letter amino acids
Show amino acid numbering )

You can check the translation of a part of sequence by clicking where you want to start
checking and then dragging to where you want to see - but MAKE SURE you drag from
left to right! Drag direction matters!

Note

HOWEVER - just because you have the translation, doesn't mean you can blindly trust the
colors - sometimes some codons can be interpreted as an M or something else, and if it's
at the beginning of the annotated gene, Geneious likes to show it as an M, even if you
wrote down that the gene does NOT start with an M.

8.5  For annotation, you are changing ONLY the MitoFinder sequence, but you are looking at
MITOS to help you.

A guiding principle is that you want MINIMAL OVERLAP between genes - if you can
entirely avoid it, do. (But at least in annelids, ND4 and ND4L will always overlap ~10 bp!)

To change a MitoFinder annotation, click on the front or back end of the specific green

gene bar, and drag it to where you want it (this may take a bit of practice to click
correctly for dragging and not just selecting). Then, do the same for the specific yellow
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CDS bar (coding sequence) or red rrna bar (16S and 12S), and drag that to where you
want it, as well.

Note

BE EXTREMELY CAREFUL NOT TO ACCIDENTALLY ADD A STOP CODON ANYWHERE in
the middle of a gene! This is the bit that the "Translation" function really helps me with.

8.6 At the beginning of a gene, look for the start codon M - the corresponding nucleotides
are ATA or ATG.

(Rarely, it could be another set of nucelotides. For Nephytidae, I've run into COlI starting
with GTG instead).

a.) If the gene starts with an M and the MITOS annotation is either the same, or starts
further to the right, keep the MitoFinder annotation as is.

b.) If the gene starts with an M but the MITOS annotation is further to the left and either
the MITOS annotation starts with an M or there is an M even further to the left that does
not overlap with other genes, change the MitoFinder annotation to whatever the furthest
to the left non-overlapping start codon (M) would be.

c.) If the gene does not start with an M, but MITOS' annotation does start with an M,
either to the right or to the left, change the MitoFinder annotation to what MITOS found.

d.) If neither MitoFinder nor MITOS annotations start with an M: search for one. Start with
the left and go to the right if no luck on the left. Compare gene length to other known
genes of the taxonomic group (i.e. if a gene is usually 1500 bp, you'll know something is
weird if your gene has 800 bp.).

Below are some examples of editing the beginning of a gene. Feel free to add your own if
you don't think they fit into one of the already added examples!
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Note

Example 1: Starts with an M, but MITOS found more that doesn't start with an M.

Here, I've run into ND1. It starts with an M.

150 160 170 174 180 190 200
Consensus ITCCTACTAATGACCTTACCATTCCTAATTAATATACTTGCCGCCTACGTAATAGCACTAC
Translation

ety ]
Ce 1. USNM1499416_Pilargis_wolfi MITOS TCCTACTAATGACCTTACCATTCCTAATTAATATACTTGCCGCCTACGTAATAGCACTAC
Translation

- USNM14994’\6P||arg|5w0|ﬁM\t0Flr\der’lO..._

L& 2. USNM1499416_Pilargis_wolfi_MitoFi...

_TCCTACTAATGACCTTACCATTCCTAATTAATATACTTGCCGCCTACGTAATAGCACTAC
Translation BRI A A Y DV EVE A e

ND1 gene 3' Partial CDS
~ USNM1499416_Pilargis_wolfi_MitoFinde...

ND1 CDS 3' Partial CDS

However, MITOS found more of the gene further back to the left. But, if | click at the
beginning of the MITOS annotation in the mitofinder track and drag it to the right to the
beginning of the MitoFinder annotation, | can see that it does NOT start with an M (even
though Geneious says I/M, it is not ATA or ATG).

170 174 179 190 200
[TCCTA AMACHTTGCCGCCHACGEAAMAGCACITAC

ATTAAT

ND1 CDS 3' Partial CDS

But, if | start checking before then, | can see that there is a start codon right after the end

of the previous gene (in this case, a tRNA). So, | will change it to that! But only because
MITOS found more gene to the left.
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150 156 160 170 179 190 200

Consensus IC CIA CTRAJBEIG fi[ARIA CII G/CCIG CCMMAC GINA ATA GCACIAC
Translation

Identity

D+ 1. USNM1499416_Pilargis_wolfi_MITOS ATGACCTTACCATTCCTAATTAAT]

Translation

~ USNM1499416PilargiswolfiMitoFinder10... )

_ trnl2(tta) |
[+ 2. USNM1499416_Pilargis_wolfi_MitoFi...
Translation

)
Leu... §

~ USNM1499416_Pilargis_wolfi_MitoFinde...
ND1 CDS 3' Partial CDS

. tRNA-leu |

This is what my ND1 now looks like:

150 156 160 170 180 190 200

ITCCTACTAATGACCTTACCATTCCTAATTAATATACTTGCCGECCTACGTAATAGCACTACT

/|
TCCTACTAATGACCTTACCATTCCTAATTAATATACTTGCCGCCTACGTAATAGCACTAC

L trnl(tta) >
TTCCTACTARTGACCTTACCATTCCTAATTAATATACTTGCCGCCTACGTAATAGCACTAC
T BEm P FOEEETTET N BV A A Y DV v A

tRNA-Leu... ND1 gene 3' Partial CDS

ND1 CDS 3' Partial CDS

LRNALew

8.7  Atthe end of a gene, look for the stop codon * - the corresponding nucleotides are TAA
or TAG.

10

Obtaining Reference Mitogenomes for Troubleshooting, if all 15 genes are not present

11 Obtaining Reference Mitogenomes: When manually fixing genes, we help ourselves
with reference mitogenomes. We want to import and simultaneously look at our new
mitogenome and already published mitogenomes, because those help us make informed
decisions when it comes to expanding or shortening a gene.
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11.1 Go to GenBank and search for the mitogenomes of closely related species by typing in
the following:

Command

Search for mitogenomes of related species

"SampleFamily" & "mitogenome"

Make sure to replace "SampleFamily" with whatever your family of organisms is, so you
would search for i.e. " "Pilargidae" & "mitogenome" ". Include the quotation marks,
because that means GenBank will show you only exact matches.

11.2  If your search gives no results, try the searching by your sample's suborder or order, etc.
until you get results. You can use WoRMS to help you.

11.3  Once you have the results, select all of them by clicking the boxes before them and
choose "Send to", select "Gene Features", keep the default "FASTA Nucleotide" as the
format, and click "Create File".
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&3 NCBI  Resources @ How To @

Nucleotide

VIi;Phyllod ida" & "mitogenome”

Create alert Advanced

o COVID-19 Information

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

Species
Animals (5)
Customize ...

Molecule types
genomic DNA/RNA (5)
Customize

Source databases
INSDC (GenBank) (3)
RefSeq (2)
Customize ...

Sequence Type
Nucleotide (5)

Genetlc
compartments
Mitochndrion (5)

Sequence length
Custom range...

Release date
Custom range...

Revision date
Custom range...
Clear all

Show additional filters

11.4 Rename the file accordingly and move it into your sample's folder. Then, drag it into
Geneious, again keeping the sequences separate. A lot of new NT files should appear in

Summary + Sort by Date Released

ltems: 5

Selected: 5
Cheilonereis cyclurus mitochondrion, complete genome
1. 14,971 bp circuiar DNA

Accession: MF538532.1  GI: 1441458620
Protein  Taxonomy

GenBank EASTA Graphics

glandicincta voucher 497 mi i lete genome
16,126 bp circular DNA
Accession: NC_035893.1 Gl: 1247582543
BioProject  Protein  Taxomomy

GenBank FASTA Graphics

il <

Neanthes glandicincta voucher 497 mitochondrion, complete genome
3. 16,126 bp circular DNA

Accession; KY094478.1 Gl: 1238789662

Protein  Taxonomy

GenBank FASTA Graphics

is abiuma voucher 496 mit i lete genome
15,265 bp circular DNA
Accession: NC_030040.1 Gl: 1025805854
BloProject  Protein  Taxomomy

GenBank FASTA Graphics

~8

is abiuma voucher 486
5. 15,265 bp circular DNA
Accession: KU351089.1 GI: 1017029773
Protein  Taxonomy

GenBank FASTA Graphics

genome

your workspace, making it look like this:

Send to: »

(O Complete Record
(O Coding Sequences
(@ Gene Features

Download gene features

Format

| FASTA Nucleotide v |

Create File |
—

Sign in to NCBI
[ searcr
Help
{HHS) | Espaiiol
Filters: Manage Filters
pn =
| [Tres]
abiuma (2)
\dicinta (2)
\yelurus (1)
Bequences =
Find related data =
Database: | Select v
Search detalls =

("Phyllodocida" [Organism] OR
"Phyllodocida" [A11l Fields]) AND
"mitogenome" [ALl Fields]

Search See more...

Recent activity e

TumOff Clear

Q@ "Phyllodocida" AND “mitogenome® (5)
Nouciaofida

Q_ "Nephtyidae" AND “mitogenome" (0)

Nucleotida

1 of 135 selected

Rttty
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Name

Icl|NC_035893.1_gene_37
Icl|NC_035893.1_gene_36
Icl|NC_035893.1_gene 35
Icl|NC_035893.1_gene_34
lel|NC_035893.1_gene_33
Icl|NC_035893.1_gene_32
lel|NC_035893.1_gene_31
Icl|NC_035893.1_gene_30
Icl|NC_035893.1_gene_29
Icl|NC_035893.1_gene_28
Icl|NC_035893.1_gene 27
lel|NC_035893.1_gene_26
lcl|NC_035893.1_gene_25
Icl|NC_035893.1_gene_24
lcl|NC_035893.1_gene_23
Icl|NC_035893.1_gene_22
lcl|NC_035893.1_gene_21
Icl|NC_035893.1_gene_20
lcl|NC_035893.1_gene_19
Icl|NC_035893.1_gene_18
Icl|NC_035893.1_gene_17
Icl|NC_035893.1_gene 16
lcl|NC_035893.1_gene_15
lelINC 035893.1 aene 14

Description Modified »

[locus_tag=CPT57_mgt22] [db_xref=GenelD:34568765] [lo.. 16 Aug 2021 11:12 AM
[gene=ND2] [locus_tag=CPT57_mgp02] [db_xref=GenelD:3... 16 Aug 2021 11:12 AM
[locus tag=CPT57 mgt21] [db_xref=GenelD:34568766] [lo.. 16 Aug 2021 11:12 AM

[gene=ND3] [locus_tag=CPT57_mgp03] [db_xref=GenelD:3.. 16 Aug 2021 11:12 AM :

[locus_tag=CPT57_mgt20] [db_xref=GenelD:34568792] [lo.. 16 Aug 2021 11:12 AM
[locus_tag=CPT57_mgt19] [db_xref=GenelD:34568764] [lo.. 16 Aug 2021 11:12 AM
[gene=ND1] [locus_tag=CPT57_mgp04] [db_xref=GCenelD:3.. 16 Aug 2021 11:12 AM
[locus_tag=CPT57_mgtl8] [db_xref=GenelD:34568790] [lo.. 16 Aug 2021 11:12 AM
[locus_tag=CPT57_mgtl7] [db_xref=GenelD:34568789] [lo.. 16 Aug 2021 11:12 AM
[locus_tag=CPT57_magtl6] [db_xref=GenelD:34568788] [lo.. 16 Aug 2021 11:12 AM
[locus_tag=CPT57_mgtl5] [db_xref=GenelD:34568787] [lo.. 16 Aug 2021 11:12 AM

[locus_tag=CPT57_mgr01] [db_xref=GenelD:34568786] [lo.. 16 Aug 2021 11:12 AM

[locus_tag=CPT57_mgtl4] [db_xref=GenelD:34568785] [lo.. 16 Aug 2021 11:12 AM
[locus_tag=CPT57_mgr02] [db_xref=GenelD:34568767] [lo... 16 Aug 2021 11:12 AM

[gene=ND4] [locus_tag=CPT57_mgp05] [db_xref=GenelD:3.. 16 Aug 2021 11:12 AM !

[gene=ND4L] [locus_tag=CPT57_mgp06] [db_xref=GenelD:.. 16 Aug 2021 11:12 AM
[locus_tag=CPT57_mgt13] [db_xref=GenelD:34568783] [lo.. 16 Aug 2021 11:12 AM
[locus_tag=CPT57_mgt12] [db_xref=GenelD:34568782] [lo.. 16 Aug 2021 11:12 AM
[locus_tag=CPTS57_mgtll] [db_xref=GenelD:34568781] [lo... 16 Aug 2021 11:12 AM
[locus_tag=CPT57_mgtl0] [db_xref=GenelD:34568769] [lo.. 16 Aug 2021 11:12 AM

[gene=ND5] [locus_tag=CPT57_mgp07] [db_xref=GenelD:3.. 16 Aug 2021 11:12 AM

[locus tag=CPT57_mgt09] [db_xref=GenelD:34568779] [lo.. 16 Aug 2021 11:12 AM
[locus_tag=CPT57_mgt08] [db_xref=GenelD:34568758] [lo.. 16 Aug 2021 11:12 AM
faene=ATP6] llocus taa=CPT57 man08] [db xref=GenelD:... 16 Aua 2021 11:12 AM
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11.5 Sometimes, the uploaded mitogenomes won't have rrnS/12S and rrnL/16S included in

the FASTA download. In those cases, you'll have to specifically search for both rrnS and
rrnL FASTA files on GenBank of each of the mitogenomes you imported. Download,
rename, and drag in those files, too, if you don't already have them.

Manually Checking and Fixing Protein Coding Genes when all 15 genes are not

present
12 The first pass check gave us a general idea of how complete our genes are. Now, we

want to carefully check each one (even those that do start and stop with start and stop
codons!) and fix those that need fixing.

12.1 Aligning the Sequences: Start by typing "COX1" into the search bar in Geneious. Then,
select all of the COIl sequences that were uploaded from GenBank. You want to make
sure those are the only sequences selected - you can check this by looking at the upper
right hand corner below the search bar (I've noted it with the arrow) - the number of
selected sequences should be the same as the number of imported mitogenomes.

eCe Geneious 11.1.5
% ’ > =5 7 L) .
PR Q’ —"{ I z Q @ ® ? Q.CoX1 @ Jqsearch
Back forward | BLAST Workflows —Align/Assemble Tree Primers Cloning  BackUp Support Help
Sources T _E 7 of 145 match filter, 5 selected
¥ [ Local () u Name Description Modified * R
v B Nereididae_Mitogenomes (0) & IclINC 035893.1 gene 1 [gene=COX1] [locus tag=CPTS7_mgp01] [db_xref=GenelD:34...16 Aug 2021 11:12 AM
() A131091 Nectoneanthes (16) " Icl|NC_030040.1_gene_1 [gene=COX1] [locus_tag=A7F06_gp01] [db_xref=GenelD:2_ 16 Aug 2021 11:12 AM
() A6054 _Nereis_pelagica (19) £ IclIMF538532.1 gene 1 [gene=COX1] [location=1..1534] [ghkey=Gene] 16 Aug 2021 11:12 AM
» [ Genes (308)  1cl|KY094478.1_gene_1 [gene=cox1] [location=1.1534] [gbkey=Gene] 16 Aug 2021 11:12 AM
_ (& NereidCR180610 (41) £ Icl|KU351089.1_gene_1 [gene=cox1] [location=1.1534] [ghkey=Gene] 16 Aug 2021 11:12 AM
¥ [ Pilargidae_Mitogenomes (0) & WF20130_MitoFinder_100p@COX1 — 15 Aug 2021 5:51 PM
_ [ WF20130_Antonbruunia (145, 110 unrea ' WF20130_MitoFinder_100p@COX1 - 15 Aug 2021 SS1PM
» [ sample Documents (623)
® Deleted items (452, 206 unread)
|3 shared Databases
B Operations
b = NCBI
[ UniProt
Note

Sometimes, uploaders to GenBank will use COI/CO1 instead of COX1 as the gene name. If
you're not getting the right amount of genes given the amount of mitogenomes you

uploaded for reference, try spelling it differently. Other examples of differently spelled
genes are:

= NAD1-6 instead of ND1-6
= COBinstead of CYTB

When aligning these, make sure when you change the search from say ND5 to NADS5, you
click directly on the box where the check mark shows up to let you know you've selected
the sequence. This keeps all of the sequences you've selected so far selected, even if
you're in a different search result. Then, click the 'x' in the search bar, and proceed with

aligning. If you click anywhere else when selecting a sequence, it will select only that
specific sequence and deselect the rest.
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12.2  Aligning the Sequences: Then click "Align/Assemble" in the tool bar, and choose "Map

to Reference...".

G- B TR AL

Geneious 11.1.6

Back  Forward | BLAST Workflows — Align/Assemble Tree Primers Cloning = BackUp Suppart Help

c. @ 9 ‘) Q.cox1 @ A search

isd

Sources. = Multiple Align... 7 of 145 match filter, 5 selected
v [ Local () Map to Reference Description Modified +
v ereididae_Mitogenomes (0) % NGV ASEETBIE.. 35893.1 gene_1 [gene=COX1] [locus_tag=CPT57_mgp01] [db_xref=GenelD:34...16 Aug 2021 11:12 AM
131091 _Nectoneanthes ( == Align Whole G Align sequences or reads to a reference. Can be used for re-assembly, variant finding, locating a sub-sequence etc 021 11:12 AM
6054_Nereis_pelagica (1 * A 18532.1_gene 1 [gene=COX1] [location=1_1534] [ghkey=Gene] 16 Aug 2021 11:12 AM
enes (308) Map Primers... _14478.1_gene_1 o 1) [ 1.1534] [ghkey ] 16 Aug 2021 11:12 AM

largidae_Mitogenomes (0)
| WF20130_Antonbruunia (145, 110 unrea
» [ sample Documents (623)
 Deleted ltems (452, 206 unread)
[@ sShared Databases
EB operations
~ NCBI
[ UniProt

v

This window will pop up:

ereidCR180610 (41) o & IcllKU351089.1 gene 1 I 1] [l 1.1534] [gbkey ]
&/ WF20130_MitoFinder_100p@COX1 - 15 Aug 2021 5:51 PM
¥ WF20130_MitoFinder_100p@COXL - 15 Aug 2021 5:51 PM

[ ] @ Map to Reference
| —Data
| -
Reference Sequence:  A131091_MitoFinder_100p.1_FinalAnnoti B _ Choose... &
|
Ielf (5 documents) will be mapped to A131091 MitoFinder_100p.1 FinalAnnotation
Assemble by: st o part of name, separated by - (Hyphen)
Assemble each sequence list separately
Method
Mapper: | Geneious B ?
Sensitivity: | Highest Sensitivity / Slow ?

Find structural variants, short insertions, and deletions of any size 7

Find short insertions and large deletions up to 1,000 bp

Fine Tuning:

Iterate up to 5 times B ?

Memory Required: 24 MB of 13 GB

Note: Palred reads can be set up or changed using Sequence > Set Paired Reads

Trim Before Mapping

Use existing trim regions

Results

Assembly Name ads Name} assembled to {Reference Name} =

| Save assembly report

|| Save list of unused reads

Remove existing trim regions from sequences

Trim sequences Options

© Do not trim

£ ¥ More Options

12.3 Aligning the Sequences: To specify the reference sequence, which we want to be your
sample, click "Choose..." and navigate to your circularized file (green circle icon), then

click "Select".
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e @ Select Nucleotide Sequences
vi@ Local i Subfolders not included. Only showing Mucleotide Sequences. Q,
b |/ Nereididae_| g 1133
v t‘j Pilargidae_Mitogenomes Narﬁ..‘.u e 'SE.!!.LIEI'!CE Length # Sequences Organism L[3|3._s(‘fl;:|tu_:.n” —
- liﬁm & IIINC_D35893.1_gene_35 68 = B llocus_tag=CP...
» [ sample Documents & IlINC_035893.1_gene_36 967 - - [gene=ND2] [l...
& lcl|{NC_035893.1_gene_37 63 - - [locus_tag=CP...
& Icl|NC_035893.1_gene_4 66 - - [locus_tag=CP...
& Icl|NC_035893.1_gene_5 64 = = [locus_tag=CP...
& IclNC_035893.1_gene_6 63 - - [locus_tag=CP...
& Idl|NC_035893.1_gene_7 192 = = [gene=ATPS8] [...
o) Icl|NC_035893.1_gene_§ 65 - - [locus_tag=CP...
& Icl|NC_035893.1_gene_9 775 = I [gene=COX3] ...
& MF538532.1:10155-10954 800 - - Cheilonereis c...
d MF538532.1:11019-12201 1183 = - Cheilonereis c...
fj NC_030040.1:10404-11204 B01 = = Namalycastis ...
& NC_030040.1:11395-12413 1019 - = Namalycastis ...
d MC_035893.1:11205-12030 826 = = Neanthes glan...
& NC 035893, 1 121?5 13377 1203 Neanthes glan...

——
P' WFZUl!l] MnaFlnder 100p... 593

& WF20130_MitoFinder_100p... 1152 = - o
& WF20130_MitoFinder 100p... 675 = = =
& WF20130_MitoFinder_100p... 780 = = =
& WF20130_MitoFinder_100p... 1131 = = =
&/ WF20130_MitoFinder_100p... 903 = = =
</ WF20130_MitoFinder_100p... 963 = = =
&/ WF20130_MitoFinder_100p... 351 - - -
& WF20130_MitoFinder_100p... 1254 - - -
& WF20130_MitoFinder_100p... 276 - - -
&/ WF20130_MitoFinder_100p... 1542 - - -
&/ WF20130_MitoFinder_100p... 270 - - -

Cancel Use Folder -

12.4  Aligning the Sequences: The rest of the default options are fine, so click "OK". Once
Geneious is done, clear the search, and at the top of your files, you should see an
alignment (orange icon of three parallel lines). Your workspace should look like this:
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Cc| e o ?

Cloning = BackUp Support Help

Q S Search

Sources

1 0f 146 selected

v [ Local () /1|
¥ [ Nereididae_Mitogenomes (0)
[ A131091_Nectoneanthes (16)
[ ABOS4_Nereis_pelagica (19)
» [ Genes (308)
() NereidCR180610 (41)
) pilargidae_Mitogenomes (0)
[ WF20130_Antonbruunia (146, 110 unrea
» [ Sample Documents (623)
W Deleted items (452, 206 unread)
(@ shared Databases
8 operations
=~ NCBI
(% uniProt

Lhhhaiaihhihaiaghhihatag

Name

Description Modified ¥ m

Icl| assembled to WF20130_MitoFi... 5 reads from Icl| mapped to WF20130_MitoFinder_100p.1 usi... 16 Aug 2021 1:20 PM

Icl|NC_035893.1_gene_37
IclINC_035893.1_gene_36
lel|NC_035893.1_gene 35
Icl|NC_035893.1_gene_34
IclINC_035893.1_gene 33
lel|NC_035893.1_gene 32
Icl|NC_035893.1_gene_31
Iel|NC_035893.1_gene_30
Icl|NC_035893.1_gene_29
IclINC_035893.1_gene 28
lel|NC_035893.1_gene 27
Icl|NC_035893.1_gene_26
IclINC_035893.1_gene 25
lel|NC_035893.1_gene 24
Icl|NC_035893.1_gene_23
IclINC_035893.1_gene 22
lel|NC_035893.1_gene_21
IclINC_035893.1_gene 20
lel|NC_035893.1_gene_19
Icl|NC_035893.1_gene_18
IclINC_035893.1_gene 17
lel|NC_035893.1_gene_16
IclINC 035893.1 aene 15

[locus_tag=CPT57_mgt22] [db_xref=GenelD:34568765] [lo. 16 Aug 2021 11:12 AM (
[gene=ND2] [locus_tag=CPT57_mgp02] [db_xref=GenelD:3... 16 Aug 2021 11:12 AM ¢
[locus_tag=CPT57_mgt21] [db_xref=GenelD:34568766] [lo. 16 Aug 2021 11:12 AM (
[gene=ND3] [locus_tag=CPT57_mgp03] [db_xref=GenelD:3... 16 Aug 2021 11:12 AM !
[locus_tag=CPT57_mgt20] [db_xref=GenelD:34568792] [lo.. 16 Aug 2021 11:12 AM {
[locus_tag=CPT57_mgt19] [db_xref=GenelD:34568764] [lo.. 16 Aug 2021 11:12 AM (
[gene=ND1] [locus_tag=CPT57_mgp04] [db_xref=GenelD:3... 16 Aug 2021 11:12 AM !
[locus_tag=CPT57_mgt18] [db_xref=GenelD:34568790] [lo... 16 Aug 2021 11:12 AM {
[locus_tag=CPT57_mgt17] [db_xref=GenelD:34568789] [lo... 16 Aug 2021 11:12 AM (
[locus_tag=CPT57_mat16] [db_xref=GenelD:34568788] [l0... 16 Aug 2021 11:12 AM (
[locus_tag=CPT57_mgt15] [db_xref=GenelD:34568787] [lo. 16 Aug 2021 11:12 AM (
[locus_tag=CPT57_mgr01] [db_xref=GenelD:34568786] [lo... 16 Aug 2021 11:12 AM
[locus_tag=CPT57_mgt14] [db_xref=GenelD:34568785] [lo.. 16 Aug 2021 11:12 AM {
[locus_tag=CPT57_mgr02] [db_xref=GenelD:34568767] [lo.. 16 Aug 2021 11:12 AM {
[gene=NDA4] [locus_tag=CPT57_mgp05] [db_xref=GenelD:3... 16 Aug 2021 11:12 AM °
[gene=NDA4L] [locus_tag=CPT57_mgp06] [db_xref=GenelD:... 16 Aug 2021 11:12 AM
[locus_tag=CPT57_mgt13] [db_xref=GenelD:34568783] [lo. 16 Aug 2021 11:12 AM (
[locus_tag=CPT57_magt12] [db_xref=GenelD:34568782] [l0... 16 Aug 2021 11:12 AM (
[locus_tag=CPT57_mgt11] [db_xref=GenelD:34568781] [lo.. 16 Aug 2021 11:12 AM (
[locus_tag=CPT57_mgt10] [db_xref=GenelD:34568769] [lo-. 16 Aug 2021 11:12 AM (
[gene=ND5] [locus_tag=CPT57_mgp07] [db_xref=GenelD:3... 16 Aug 2021 11:12 AM
[locus_tag=CPT57_mgt09] [db_xref=GenelD:34568779] [lo.. 16 Aug 2021 11:12 AM (
llocus taa=CPT57 mat08] [db xref=GenelD:34568758] [lo.. 16 Aua 2021 11:12 AM !

FHide
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G W & bxrace @FRC. 5D Translate @ Add/Edic Annotation | 4 Allow Editing @ Annotate & Predict

100 &
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Coverage

1

1355 17548

[ WF20130_MitoFinder_100...

4 WGBS

~ WF20130_MitoFinder_100p... ?‘j 3?.:
K <LIKE)

4 MW <nos.f

Ce FEV |l | NC_030040.1_gene_1
Ce FEU|cl|[KU351089.1_zene 1
Lo REV [c] [KY094478.1_gene 1
Le REV [cl[NC_035893.1_gene_1
Lo 72V Icl [ MF538532.1_gene_1

[+ = [{s-]
Using 160 / 14380 ME memory

In the bottom part of Geneious, you now have the alignment. The black bars are where
the GenBank sequences aligned with your sequences that MitoFinder found, which are

the green and yellow bars.

12.5 Check the Beginning of the Gene: First zoom in to the front of your gene. Do this by
clicking on the house icon on the bottom right side of Geneious. Then, place your
cursor close to the beginning of the gene you are looking at and click on the two blue
arrows pointing towards each other. You can zoom out by clicking on the same icon.

protocols.io | https://dx.doi.org/10.17504/protocols.io.yxmvmkjrbg3p/v1
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¢ Alt click on a sequence position or annotation, or select a region to zoom in. Alt-shift click to zoom out.
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"I Show  Description oF
| Show sequence numbers A
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(s WS Annotations  Virtual Gel  Lengths Graph  Text View  Lineage  Info
<3 B G oarace GFRC. &) Translate @ Add/Edit Annotation | AllowEditing @ Annotate & Predict | [l Save ROEE?
‘I‘ Im 4.\?1] e\:p."; 000 15. 55§ p }’) 100 121% " 9 ::
General
Colors: BEGE- B Edit & [
1080 : 2530 . =
12360 - 1350 ) A0 - Graphs Options > =
Consensus O S O O S S A S GCGETGARTETENRTCWACEA A TC AMA ul]ﬂ
5
Coverage “] | Annotations Options > —
| @ consensus 3 =
O+ A131091_MitoFinder_100... o Options > 173
o Highlighting =
~ A131091_MitoFinder_100p. =
_MitoFinder_100p _ COX1CDS > C I c
C# Icl [NC_030040.1_gene_1 ATGCGETGANTH THEN T CHIACHAA TCAMA — o 'I . Options > @
Le cl| KU351089.1_gene 1 ATGCGETGAETETEENT CIIACHAATC ANA Lo | %]
D |cl|NC_035893.1_gene_1 ATGCGETGABMTGTIBERT CAACHEAATCARA
O Icl | KY094478.1_gene_1 ATGCGERTGAEMTGTEEETCAACHAATCAMA Wrap %
C# lcl|MF538532.1_gene_1 WTGCCGEATGATTETTC TCHEACEAABCACA Show Names M
Show | Description +F =
Show sequence numbers A

Cursor before column 12,870 (original base 1).

The invertebrate start codons are ATG and ATA. However, just because MitoFinder
decided your gene starts with a start codon, this DOES NOT MEAN that this is the FIRST
start codon - make sure to check to the left of the gene to see if there are any more
ATG/ATA codons. Take care to go by three nucleotides at a time, otherwise you shift the

frame of translation.

12.6

Editing the Beginning: If you found that the current way MitoFinder annotated the

beginning is incorrect (either no start codon or not the right one), click on the green and
yellow bars and drag them one at a time to the nucleotide they should really start with.
Make sure you extend/shorten the gene only by a number of nucleotides divisible by

three!
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Note

For later reference, | like having "before" and "after" screenshots of the sequences, so I'll

definitely know what | changed where, even months/years later.

12.7 Editing the Beginning Example:

MitoFinder didn't find the start codon. When | zoomed into the beginning of the gene, |
began to look for start codons. | actually found six potential start codons (underlined

red)! However, the one farthest to the left is the correct option.

Annotations  Virtual Gel  Lengths Graph = Text View Lineage Info

G B @ baraa @ RC. G Translate “Ann Edit Annotation | P Allow Editing @i Annotate & Predict Save

5000 5000 7000 5000 51000 10000 T1.000 12000 73,000 12000 1504

2310

10
Coverage

Consensus FrRrTIYIYY? 'IATGACMHTWITmT&A“AGWA THA TIA“A.TAT‘TWTC“TG.TTBTAKCTE“

8319 8310 8350 5370 38

4310

G
+ WF20057_MitoFinder_100p,.. EAMARSLE-CIS

8319 £330 8340 8350 8380 8370

L+ WF20057_MitoFinder_100... meG Al

— —— ot — NDB gene 5' Partal CDS 3

[ IND6 CDS 5' Partial CDS

D+ Nereis_pelagica_A6054_M...
£+ AGD54 MitoFinder_100p.1..

~ AB054_MitaFinder_100p_m..

L+ lcl| MF538532.1_gene 5
L+ CR180610_MitoFinder_100...

+ CR1BO610_MitoFinder_100...

Lé Nectaneanthes A131091 ..
¢ A131091_MitoFinder_100...

+ A131091_MitoFinder_100p...

L& [cl|KY094472.1_gene 5
D¢ [cl|NC_035893.1 gene 11
0é [cl|NC_030040.1 gene_11
Lt |cl|KU351088.1_gene 5

ATGACCHTHERT ABSEGE T8 ANEAGHEA THA THS A TSN AN T A THESTHTCHTGHET THING AR C NN CH
ATGACCHRTHEERT ARSHGHE T8 ANEAGEA TH A Tl SSFSE AR T A 7N THE T CHTGHET TESG AR CRECEh

MND6 CDS 3' Partial CDS, 2
ND6 g

b6 gene 3" Partial COS

TN T A T A A G A A THA T IR O TAT“TTTC“TG-THGA.C TEAmGH
AN T AR T C A RENEE A A TEA TR A SRERATEE A C TR TR T T T C S TGEN T T A G C KA C R

ND6 CDS 3! Partial ([)52

€ 3" Partial COS

AT G ARESEET A A T T S T A A B A T A T S AR T A TR T T T C T A T G C TG
ATGARSEETA A TS T TS T A RS ABSEA THA 75 SRS A ST A TR T T T C B T A R TS G C T GRS

-— ND6 CDS 3
AT A N A G A A TS T A A SEAESIENT C TSRS T TC T T T T TS T ANC TGECH
AT A I A G A A TS T A A STETRIERT C T AR T T C T T THR T TS T AC TGElCE
A T T A EETATSIEN T A GRNMSATNA T C TGN T T A G C G T AN
AT T A R T A G T C T IGHE TR T A G CG T s

« Cursor before column 8,319 (original base 8,319).

Note

Note: The top few sequences | aligned look different than the bottom few because the
bottom ones are from GenBank and the top ones with the graphic representations of
genes are from Geneious - sequences | have already manually checked an annotated.

| then dragged the gene annotations so they now look like this when corrected:
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Qi o oerace @ RC. 4P Translate B Add/Edi Annotation @ AllowEditing @ Annotate & predict | [ Save
HXXP ,000 A(XX) -l(y") E(XK) SDI(Z‘ El o ?OIOO \CEXZ‘ H?’X) |190o |3.M ugm \sm.}

831
Consensus 2kl 2 b A A IA TGAC MﬂTW.TmT-A-A GWA THA T-A—A-TA T_TWTC.TG-TT-TA I CT_C.CCI
10
Coverage |

~ WF20057 MitoFinder_100p... ﬂ

C+ Nereis_pelagica AB0SA M... ATGACCEETNENT ABITGHE T8 AKEAGEHA THA T A N0SEART A T“T.TEHTG.TT_GA.E_C.CHE(I
[+ ABD54 MitoFinder 100p.1. ATGACCETEENT ARG T A BB A GERA THRA Tl A NISRARE AR T A THNNA T TCRlTGIET TIARGARC cll

* AB054 MitoFinder_100p_m...

Ce |cl| MF5338532.1_gene 5
b+ CR180610_MitoFinder_100...

+ CR180610_MitoFinder_100...

s Nectoneanthes A131091_.. |A T G ANGESET A A T T RESEE T A B A BEE A THA TH A NS A0 T A THRA T T 7 CH TS A B T RESESN G C T GHESNECIlC C /
G+ A131091_MitoFinder_100.., ATGARSERET A A TN TS THEA BN A R A TEA TR A S AR T A TR T T T ClTHEA BTSN, G C TGRSR CHEC C

DS

e | 1 % S0
7 IO TR

Cé |l |KYD94478,1_gene ! A A A G A A THE T A A NS C TR T TC T THT TENA T ANC TGEICECRCCH

Ce || |NC_035893, u;ene 11 ASTACARER A NS A G A A TR T A A FEASATENS C T RMARENA T TC T T THT THRAIT ANIC TGRICHC)CCE

C+ |c| [NC_030040.1 gene 11 AT T A SR T A GEREATEA T CRE T GIREE TIA T A G CG T AN ClIC C /)

0+ lc/|KU351089.1_gene 5 AT T A SN T A G A T C I TG T T A G C\G!T MR C B C C 4
Cursor before column 8,319 (original base 8,319). Mouse over column 8,319 (A), residue 1 (M/Met/ ine) in Consensus. Ci g6

I made sure the amount of nucleotides | added was divisible by three.

12.8 Check the End of the Gene: Either zoom out and place your cursor at the end of the
gene and zoom in again, or just scroll to the end of the gene.
The stop codons you are looking for are TAA or TAG. Sometimes, when MitoFinder finds
the stop codon, your sequence will end like the others you are aligning it to, and other
times it won't. However, it can still be correct, like this:

14\-1"(:' 14\.-150 14\-170 14\:159 14
Cansensus T Tl ABA C C N 1A THWVCEES TR TGAREA? 2727277222722 7 ¢
10
Coverage 01
11422 14,432 14442 14452 14
L+ WF20057_MitoFinder_100., FRCETEAASSIEAASTAAMOATT A SIOET Gl C BIETATTA G GIOEAmATA GIN
« WF20057 MitoFinder 100po. - ——
_MitoFinder_100p. S NDACDS S

Le |c||[NC 035893.1 gene 23  TI T EAREERA C C A NG TCA TINRCIAT G T G AIA A
e |cl|KY094478.1_gene 10 T HE T AR A C C A SRS T C A TR CHEA TG T G AME A
B+ CR180610_MitoFinder 100... TH#lT THAMG C C i A KNS THR A T ESRERARS T8 T G A & A

+ CR180610_MitoFinder_100..

MDA gene
ABD54 MitoFinder 100p1.. T GTTRAGAC CEGERG TIRA THACCHRTETGARRA

¥

4

AB054 MitoFinder_100p_m...

Nereis_pelagica AG054 M.. TGT TEANACCEGEREG THA THACCHMTET G AN A
lcl | MF538532.1_gene_10 THET THEARA C CIlNNE - TG TIERA CAERC Tl T G A IR A
lcl|NC_030040.1_gene_22 THA TIAMGERC C AW TA TINNCEET G T G AN A
lcl| KU351089.1_gene_10 THES TEEEGERC C I A 5 7TE A T C BT G TG AR A
Nectoneanthes A131091_.,. THElT TEAMGC CAAEABTEA T C A CHES TR T ASRRA A
A131091_MitoFinder_100.. THETTEAMGCCAAEAETERA TC A CHES TR T AN A

FRY¥YY

+ A121091_MitoFinder_100p..

There's no obvious way to change this sequence, it doesn't align with the other
reference sequences, but there is a stop codon, so | left it as is.
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12.9

12.10

12.11

12.12

Editing the End: If you found that the current way MitoFinder annotated the end is
incorrect (no stop codon), click on the green and yellow bars and drag them one at a
time to the nucleotide they should really end with. Make sure you extend/shorten the
gene by a number of nucleotides divisible by three!

Note

For later reference, | like having "before" and "after" screenshots of the sequences, so I'll
definitely know what | changed where, even months/years later.

Editing the End Example:
MitoFinder didn't find the stop codon. When | zoomed into the end of the gene, | found
two:

HOWEVER! Stop codons are different than start codons. There can't be a stop codon
somewhere within the gene, so even if there is another potential stop codon farther to
the right, that is not a stop codon for this gene. You have to choose the stop codon
closest to the end of the gene you're fixing. Therefore, | edited this gene like this:

| made sure | extended the gene by a number of nucleotides divisible by three - in this
case 45.

I Can't Find a Stop Codon?
AA residue thing

Checking the Validity of Edits: After you've edited the annotations of a protein coding
gene, there is one more way to check that you have done so correctly. This makes sure
you've edited the nucleotides comprising the gene in numbers divisible by three, and
also ensures you didn't accidentally add any extra stop codons anywhere.

First, click on the green annotation (the gene), and then click 'Extract'.
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You can add something to the end of the name, i.e. "...AnnotationCheck" so that you

know where the sequence came from later on, then click "OK".

Checking the Validity of Edits: Then click on the sequence it gives you as an output and

G
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Mitochondrial

as a start codon and we don't want it to remove the final stop codon.
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