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(not in this seminar)

Any troublesome sequence, potential contamination
or relevant data that needs to be double-checked can

I | take you back to the lab for confirmation
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reconstruction fﬁﬁ




Preparation of the NEXUS file

Use the full alignment
(without exclusions) for
Genbank submission
Export as a NEXUS file

,

Edit Taxa Search View Help

MNew... Ctrl+N
Open... Ctrl+0
Recently closed 4 A Su 10
CA_2004 alAeAllAA-m
Append.. any_3333 EEEEREEEEREE
Close Ctrl+W  [PRT_1476  |c[Ac AFE A AR
PRT_2012  [? 7777777777
Save.. Ctrl+S  [OR1 cHAc ARRARER
MO ciR: ARRAEEE
e 277777277277
Export as ... M AcAfF AR
e DR
File settings... A c & F A =
J . _vunnand | WA AFEAREE
Convert to aminos... ani ciacAffaafE

]

ain

Quit Ctrl+Q  lralian

Create a text file with voucher specifications (this will save you time later)

11 20 _Physcomitrella patens China Yunnan4d>[grg=Fhvscomitrella patens] [authority=|
12 21 Physcomitridium readeri Japanl:>[grog=Fhvscomitridium readeri] [authority= (M)

2 30 Physcomitridium readeri Spain®>[grg=Fhvscomitridium readeri] [authority=(Mil]l
2 31 Physcomitridium readeri Australial>[grg=Fhyscomitridium readeri] [authority=
S 32 Physcomitridium readeri GmstralialZ>[grg=Fhyscomitridium readeri] [authority=
16 33 _Physcomitridium readeri Australia3:>([grg=Fhvscomitridium readeri] [authority=

1 37 Physcomitrella magdalenae Rwanda>>[grg=Fhvscomitrella magdalenae] [authority=

£ 38 _Physcomitrella magdalenae Rwandal>»[grg=Fhvscomitrella magdalenae] [authority

153 39 Physcomitrella magdalenae Ethiopia>[grg=Fhvscomitrella magdalenae] [authorit

T

Use the same
sequence name
and order as in the

A

Use “>” as
separator

¢

List of attributes:
[org=] (organism)
[authority=]

15
18
17
18
18

32_Physcomitridium_readeri_Australia2
33_Physcomitridium_readeri_Australia3
37_Physcomitrella_magdalenae_Rwanda
38_Physcomitrella_magdalenas_Rwanda2
38_Physcomitrella_magdalenae_Ethiopia

[molecule=]
[location=]
[specimen-voucher=]
[note=]

alignment

Once it is ready, erase everything before the “>”. Do not change the order afterwards



Preparation of the NEXUS file

Add a NCBI block in the nexus file

It should start with “BEGIN NCBI” and

should be closed with “END;”

The voucher specifications are added
as a matrix with the label “SEQUIN”

End the matrix with “;”

NCBI block

“DATA” block,
generated by the =
editor

Beginning of the block
“Sequin” label
Specifications, notes etc

(pasted as in the
previous slide)

/

This ends the sequin
matrix

#NEXUS

L Ry

BEGIN DATA;
DIMENSICNS NTAX=19 MNCHAR=457;
FORMAT DATATYPE=DNA GAP=- MISS5ING=? ;

Moo b

MATRIX

8 05_Physcomitrella patens USA CA 2994

e 06_Physcomitrella patens Germany 3333
10 08 Physcomitrella patens UK _APRT_ 1476
11 11 Phnyscomitrella patens UK _APRT 2012
12 12 Physcomitrella patens_USA _OR1

L, 14 Physcomitrella patens USA MO

16 Physcomitrella patens Canada BC
17_Physcomitrella patens China Yunnanl
18 Physcomitrella patens_China Yunnan?2
1 1% Physcomitrella patens China Yunnan3

20 Physcomitrella patens China Yunnang

o

21 _Physcomitridium readeri_Japanl
30 Physcomitridium readeri Spain
31 Physcomitridium readeri Australial

32 Physcomitridium readeri Anstralial

(R

33_Physcomitridium readeri Australia3
37_Physcomitrella magdalenas Rwanda
38 Physcomitrella magdalenae Rwanda2l

oMo s

39 _Physcomitrella magdalenae Ethiopia

;

END;

B2 PR3 BB B3 R R R P

BEGIN NCBI:
SEQUIN

1 & tn b Ld B

]

> [9Fg=FRysSsomikEslla Rarsnal [authoricy=(Hedy.)
>[org=Fhvscomitzells patsnal [authority=(Heduy.)
>lorg=Fhvscomirrella parsns] [authoricy=(Hedy.)
> [95g=FRuscomitssdla Raksns] lauthoricy= (Hedy.)
>[org=Fhvscomitzells patsnsl [authority=(Hsdu.)
>lorg=Fhvscomirrella parsnal [authoricy=(Hedy.)
> [9Eg~FRUSEomAEFSALE Raksns] [authoricy= (Hedw. )
>lozg-Physeomitrella Ratens] [authority=(Hedy.)
> [9Fg=FRysSsomikEslla Rarsnal [authoricy=(Hedy.)
41 >[ozg=Physcemikzslla matens] [authority=(Hedy.)
42 >[org=Phvscomitrells patensl [authority=(Hedy.)

GIAGATTRAATTITCCRATACGC

GTAGATTAATTITCCRATACGC
GTAGATTARTTITICCRATACGC
GTAGATTAATTITCCRATACGC
GTAGATTAATTITCCRATACGC
GTAGATTARTITICCRATACGC
GTAGATTRAATTITCCRATACGC
GTAGATTAATTITCCRATACGC
GTAGATTRAATTTITCCRATACGC
GTAGATTRAATTITCCRATACGC
GTAGATTAATTITCCRATACGC
GTAGATTARTTITICCRATACGC
GTAGATTAATTITCCRAATACGC
GTAGATTAATTITCCRATACGC

aghime. 1k
sghimp-10
Aghimp-10
Aghimn-10
sghimp-10
B
Aghimg-10
aghimp.-10

EREEIEE
FELEEREEE

End of the NCBI block

>[xg=Fhyscomitridium readeri] [authority= (MEll.

> [org=Fhyscomitrslla magdalsnas] [authority=J.L.
> lorg=Rhuscomdtzsllia magdalsnas] [authoricy=J.L.
>[org=Fhyscomitrella magdalenas] [authority=J.L.

END:

>[exg=Fhyscomitridivm readezri] [authority=(Mall. [
> [erg=Fhyscomitridium readeril [authority=(MALL. !
>[erg=Rhuscomitridiwm rsadszi] [suthoricy=(MA13. *
> [pxg=Fhyscomitridivm readeril [authoricy=(MAlL. !

aghime. 1k
sghimp-10
Aghimp-10
Hal.) G. Roth][m
Hal.) G. Roth][m
Hal.) G. Roth][m
Hal.) G. Roth][m
Hal.) G. Roth][m

De Jlogyer] [mole
De 3ioouex] [mole
De 3logyer] [mole



SEQUIN

Sequin is the NCBI software
developed to upload sequences to
GenBank

| File Eat
S i [ Contot [ burhors | attiiiarien |

NCBI
Download it from here [Feb ~|[Dap(2 2016 -]

Sequin Application Version 13.05
Standard Release [Jan 30 2014]

Mational Center for Biotechnolagy Information
Mational Library of Medicine
Mational Institutes of Health

(301) 456-2475
info@nchi.nlm nib.gov

New submission

Click here to import a template

< Prev Form

MNext Page ==

Form 1: authors
Fill the details of the publication, desired release date,
authors, affiliation, etc.

Save this information in a template before proceeding to the
next form, it will save you time if the program crashes
(surprisingly likely scenario)


http://www.ncbi.nlm.nih.gov/Sequin/download/seq_download.html

SEQUIN

Form 2: alignment

In this example we are submitting
an alignment through the
“normal submission dialog”, it is a
phylogenetic study and we will
upload a nexus alignment

[ Weteatice || Seencing Hethaggl

You will be then required to
input how the sequences
were obtained

Click 'Import Hucleotide Alignment' to load
wour nuclectide alignment file.

Cliclk on 'Custom Alignment Settings' 1f Segquin
haz trouble reading vour alignment file.

Import the alignment. If you
have done everything correctly,
the sequences AND the
attributes of the nexus file will
be incorporated

ey
Specify Maolecule Specify Topology wector Trim Tool

Found 1% sequences
Found 1% organis=sms
05 _Physcomitrella patens USA CA 2994429 nucleotides[org=Fhyscol
06_Physcomitrella patens Germany 3333424 nucleotides|[org=Fhysct
08_Physcomitrella patens UK APRT 1476438 nucleotides|[org=Fhysct
11 Physcomitrella patens UK APRT 2012433 nucleotides[org=Fhysct

Specify the type of molecule
and topology (lineal DNA in this
case)



SEQUIN

Form 3: general characteristics

Modifier

present.
present.

present.
present.
present.
present.

mized waluss
mized waluss
one unigue wval
one unigue wval
all unigue wval
mized waluss

Organism

The organism names, details, genetic code, etc, should have
been incorporated automatically by now. Check it before
proceeding

Proteins
Unless you are submitting a single protein gene, skip this tab

Annotation

Unless your sequence includes only one feature (region,
gene), just tick “none”

Then...

photosy=ten II protein D1 (p=hidd

gene, partial cds: psbi-trnH
spacer, complete sequence; and

v

Define the title of your sequences. Include a detailed
description of the region and choose to prefix the title with
the organism name



SEQUIN

Form 4: annotation

Pick a sample with a good,
long sequence to use as a
template for annotations

n! 05_Physcomitrella_patens_USA_CA_2994

File Edit Search Misc Annotate
Done

ouble click on an item to launch the appropriate editor.

LOCUS 05 Phy=scomitrella patens USA CA 2994429 bp DHA linear

FLMZ5-FEB-2015

RCCESSICH

VERSION

EEYWORDS

SCURCE chloroplast Physcomitrella patens
CRGANISM Physcomitrella patens

Physcomitrella.
EEFERENCE 1 (bases 1 to 429)

AUTHORS Rafael , M. and Yang,L.
TITLE jdfh=sdkdgfkgdfgk=sjdf
JOURHAL Unpublished
REEFERENCE 2 [base= 1 to 429)
LUTHORS Rafael M. and Yang,L.

TITLE Direct Submisszion

JOURNAL Submitted (25-FEB-2015) EEB, UCONM, 75 north eaglewville rd,

ct 06228, USh

COMMENT $#hssembly-Data-START##
Azsembly Method Sequencher wv. 3.9
Sequencing Technology :: Sanger dideoxy seguencing
$##Lssembly-Data-ENDE#

FEATURES Location/Qualifiers

source 1..429

Jforganism="Physcomitrella patens"
Jorganelle="plastid:chloroplast"

/mol _type="genomic DNA"
fspecimen_voacher="Hishler 240Cct2004™
Jfauthority=" (Hedw.) Bruch & Schimp."™

U54: CA. Del Valle Lake™

DEFINITICH Physcomitrella patens photosystem 2 protein, partial seguence;
psbi-trnH spacer, complete sequence; tRNA-Hi=s, partial sequence.

Eukaryota; Viridiplantae; Streptophvta; Embryophvta; Bryvophyta;
Mo=ss Superclass V; Bryopsida; Funariidae; Funariales; Funariaceae:

storrs,

/note="IM5C 40039; DHA-number:2994; collection-locality,

=]

In this area you can see
how the sequence will
look in Genbank. So far
all the relevant
information is included
except the annotations,
the “indices” that will
tell the reader where
each region starts and
ends

At this stage, go back to
your lab book and
summarize the limits of
each feature of the
sequence that you want
to annotate



You can easily explore the six possible frames and select the one that corresponds

S EQU I N to the actual protein

Example 1: annotation of a CDS
(Coding DNA Sequence)

The first part of this sequence is
the partial psbA protein. The stop
codon (TAA) ends in position 296

# Name L]

GG
GG
GG

Double click the CDS and complete the relevant information, at least the name

B e min et IR ORT 2:““.“{ and abbreviation of the protein, and a comment clarifying that it is partial
& 14 Phvscomitrella patens USA MO ¢ ¢ HlA AR
File Edit
Use the ORF (Open Reading (Cosing Fegion |[ Properties | 1
Frame) finder to pick this CDS d r
o TS [T 5" partial ot =16 Pt s 051zt ans e <] - USE€ D@t
Find ASN.1... alignment
Find FlatFile... . .
ot by Gene. coordinates if
Find by Protein... you have
Find by Position... 05_Physcomitr .
15 indels

Validate .
Physcomitrell

Vector Screen » |psb&-trnH spa

ORF Finder...

Finally, check the location details and accept

Select Target... chloroplast P




SEQU I N File Edit Search Misc Annotate
05_Physcomitrella_patens_USA_CA_2994 | m
oo -] Stgi8 o <]

ct 08229, USA

##h=sembly-Data-STARTH##

Lzzembly Method i1 Sequencher w. 3.9

Sequencing Technology :: Sanger dideoxy sequencing

##h=semblyv-Data-END§#

FERTURES Location/Qualifiers
source 1..428

Jorganism="Physcomitrella patens"
Jorganelle="plastid:chloroplast"™
/mol type="genomic DHA"
f3pecimen_vnucher='Hishler 24Cct2004™
JSauthoricy=" (Hedw.) Bruch & Schimp."
Snote="IMSC 40039; DNA-number:2994; collect
USk: CA. Del Valle Lake"

<l..296
After the annotation is done' it /note="Photosystem II protein D2; partial s
. fcodon_start=3
should appear correctly in the /transl_table=11
. . . . Sproduct="psbA"
Vlsuallzatlon Wlndow JStranslation="RLIFQYLSFHNNSRSLHFFLAAWPVVGIWE

w— HEHNOSVVDSQGEVINTWADI INEANLGMEVHMHERNAHNFFLDL.
IBEEE COUNT 127 a 80 ¢ T1 g 151 ©
CRIGIN
1 gtagattaat tttcoccaatac gotagottta acaactotocg ttotttacac
61 ctgottggoc tgtagtaggt atctggttca ctgogttagg tatcagoact




Name the region

[ Resion \(_properties ) Looation |

SEQUIN

Example 2: annotation of a spacer

Assuming you want to annotate a
well-known, non-coding spacer
(as psbA/trnH), you can consider it
a “named region”

ER C
~F
N File Edit Search Misc | Annotate

| | Genes and Named Regions v Gene

Comment if it is complete or partial

' Fegion Fropertie= T‘
Gt | Gomer |[Cotors | Gon s | Everce | e |

conplete sequence

Coding Regions and Transcripts L Prot

Structural RMAs LTR

Biblizcgraphic and Comments repeat_region

oites and Bonds =eiacp Specify the interval in the alignment

Remaining Features 5TS

Batch Feature Apply Region T ‘

Batch Feature Edit Secondary Structure » »

Batch Apply Molecule Type B

Batch Apply Genetic Code mat_peptide [Plus _~|]05_Physcomitrella_patens_UUSA_CA 2934~ | [alni05_Physcomitrella_pate> E
Add Keyword Sl peis

5Set Releaze Date

transit_peptide




S EQU IN Specify the aminoacid and, if possible, the codon

[emh | Properties | Tecation |
The last feature of our example is e -]

a fragment of the tRNA-His gene
| e A | Codors || oot |

tRNAs are considered in Sequin
“structural RNAs”

Example 3: annotation of a tRNA

Then, business as usual: specify limits, completeness, etc

File Edit Search Misc | Annotate

. , : :
Genes and Mamed Regions patens_LISA_CA_29% File Edit
Coding Regicns and Transcripts k
Structural RNAs v tRNA | [ tRNA ][ Properties |f L

Bibliographic and Comments K rRMA | v
Sites and Bonds 2 RMA

Remaining Features 3 ncRMA m 05_Physcomitrella_patens_USA_CA_2994 | /|alnll5_Physcomitrella_pate> - E
Batch Feature Apply ,|  tmRNA A | Y | R
Batch Feature Edit b Ee=rTuSC 40039; | - | I
Batch Apply Molecule Type R DerovRLie I |
on |l
| Insert First Location




SEQUIN

Once you have your chosen
sequence completely annotated,
propagate those annotations
across the whole alignment
(Edit > Feature Propagate)

Your annotated
05_Physcomitrella_patens_UISA_CA_2554

se q uence 06_Physcomitrella_patens_Gemany_3333
08_Physcomitrella_patens_|IK_APRT_1476
11_Physcomitrella_patens_UK_APRT_2012
12_Physcomitrella_patens_I54A_OR1

To all the

alignment

Then, check that the other sequences seem to have
acquired the annotations correctly

[N

File Edit Search Misc Annotate

ALL SEQUENCES

misc feature

TRHZ

CRIGIN
1 gtagattaat
6l ctgcocttggeoc
acttaaacgg
cttgggotga
ctcacaactt
aatttataat
tgaccttagg
ttataaacaa

i

<1..2598

fnote="Photosystem II protein DZ; partial =
/codon start=3

/transl table=11
fproduct="psbL"
Jtranslation="RLIFQYASFNNSRSLHFFLAAWEVVGIWE
HEFHQSVVDSQGRVINTWADI INRANLGHEVMHERNAHNFPLDL,

297..431

fnote="complete sequence; Regiomn:

432..>438

fproduct="tRHL-Hi="
fnote="partial seguence™
BASE COUNT 128 a 82 o

tttoccaatac
tgtagtaggt
ttCtcaacttoc
catcatcaac
ccctotagac
ttCaatcttata
cttttaaaag

gocggacy

71l g

gctageottta
atctggtteca
aaccaatctg
cgtgotaace
ttagcocttotg
aattatatcttc
cctaaggtca

157 ©

acaactecteg
ctgogttagg
ttgttgacag
ttggtatgga
ttgaagctoo
atctaagata
Lo oo o8 ol o o o R

LoCOS 30 Physcomitridium readeri Spain4lé bp
DEFTHITICH Physcomitridium readeri photosystem 2 protein, parti

psbi-trnH

ttocttctacac
tatcagcact
tcaaggtegt
agttatgecat
ttctgtaaac
ggataaaact
acttattaca

DHA linear




n.] Sequin Validation Errors = ==
SEQUIN

Please review and comect the following emors. f you are unable to resolve an emor, submit
your sequences, and our annotation staff may contact you to help resolve the remaining
emors when your sequences are processed.

You are aImOSt ready for Hessage |MNomal - | Sewerity |INFO - Revalidate
submission. Cross your fingers and . m E ™ Skip T Valdation

validate the file (Search>Validate) |

Click on an emor item to select and scroll to that feature. Shift click to choose target
sequence and feature if in @ set of muttiple sequences. Double click on an emor tem to

| 1 item shown

If everything is Okl you Wi” See I;:??the ap;;gia;;i::ure iid::.tosr.singTrnaAA j
. . . H Hi=z=ing encoded aminc acid gualifiser in
something like this: Alternatively i L
you Wi I U5, Physcont trella_pstens_USh_Ch_2334)
S.ECIL,Iin.E')(E' receive Some The tFNA encoded amino acid i= not =et.
error
Walidation test succeeded.
messages
with different
O
degrees of
“severity” \
. hd
Then you JUSt need to export the INFO: WARNING:1 ERROR:0 REJECT:0
sequin file: choose “Prepare Disiss
submission” in the File menu and
save your record. Send it by email Even the warnings or lesser errors can give you trouble
to after your submission. It is better to fix them all and

revalidate the submission. Often this means to start the
gb-sub@ncbi.nim.nih.gov whole process again, so be patient and meticulous!



