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BIONUMERICS Tutorial:
Importing sequences from FASTA files

1 Aim

With the BIONUMERICS FASTA import routine, sequences in FASTA format can be imported into
BIONUMERICS. In this tutorial you will learn how to use this import tool by importing sequences
from an example file.

2 Example data

As an example we will import sequences from the FASTA file H1N1 HA.txt into a new or existing
BIONUMERICS database. This FASTA file contains the sequence of the HA (haemagglutinin) viral
segment for a set of 200 Influenza A H1N1 strains. The example file can be found on the down-
load page on our website (https://www.applied-maths.com/download/sample-data, "FASTA
files”).

3 The Import wizard

1. Create a new database (see tutorial "Creating a new database”) or open an existing database.
2. Select File > Import... (&, Ctrl+l) to open the Import dialog box.

3. Choose the option Import FASTA sequences from text files under the Sequence type data
item in the tree and click <Import>.

4. The import wizard allows you to browse for one or more text files as data source. Press
<Browse>, navigate to the folder, select the HiN1_HA.txt file and press <Open> (see Fig-
ure 1).

5. With the option Preview sequences checked, press <Next>.

The import wizard now displays a preview of the sequence data in the FASTA file (see Figure 2).
From this preview, it is clear that the first FASTA field contains the accession number, the second
field the strain number, the third field the date of isolation and the fourth field the country of origin.

6. Press <Next>.


https://www.applied-maths.com/download/sample-data
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Import FASTA formatted sequences
Select the data to import.

Select file(s): l_'lC:\U5ers\Puinc\Ducument5\H1N1_HA.tx't E Browse... i
Delete

Delete All

1 file(s), less than 1 Mb
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Figure 1: Select the FASTA file(s).
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Sequences preview
Double-click on a sequence to open in the Sequence Viewer.

Nr.  File name Length Header ~
1 HINT_HA 1734 CY071135)4/Athens/INS389/2010{2010-01-13{Greecel
2 HINT_HA 1734 CY071143)4/Athens/INS390/2010{2010-01-14|Grescel
3 HINT_HA 1734 CY07505584/Athens/INS392/201012010-01-06|Greece
4 HINT_HA 1734 CY075067]A/Athens/INS393/2010{2010-01-06[Greece
5 HINT_HA 1734 CY0711584/Athens/INS394/2010{2010-01-11|Greecel
6 HINT_HA 1734 CY071167)4/Athens/INS396/2010{2010-01-21|Greecel
7 HINT_HA 1734 CYO7T11754/Athens/INS397/2010{2010-01-24|Greecel
8 HINT_HA 1734 CY071183)4/Athens/INS398/2010{2010-01-24|Greecel
9 HINT_HA 1734 CY07126314/Athens/INS411/2010{2010-01-30{Greecel
10 HIN1_HA 1734 CYOT1271)A/Athens/INS41 220101201 0-02-02[Greece!
11 HIN1_HA 1734 CY 0712794 Athens/INS413/201012010-02-05|Greece
12 HIN1_HA 1739 CY071287)A/Athens/INS414/201012010-02-05|Greece!
13 HIN1_HA 1734 CY 0750754 Athens/INS416/201012010-02-17Greece!
b 14 HINT HA 1734 CY 07129504 Athens/INS417/20102010-01-18lGree el v

<« Back Cancel

Figure 2: Sequence preview.

The next step of the import wizard lists the templates that are present to import sequence infor-
mation in the database. As this is the first time we import FASTA formatted sequences in the
database, we need to create a new import template by specifying Import rules.

7. Click < Create new> to create a new import template.

8. Select Field 1in the list and click < Edit destination> or simply double-click on Field 1. Under
Entry info field, select Create new and press <OK>. Change the suggested name for the
new field into Accession number and confirm the action twice.

9. Double-click on Field 2. Select Create new under Entry info field and click <OK>. Enter
Strain as name for the new information field, press <OK> and confirm the creation of the new
field with < Yes>.
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3. The Import wizard 3

10. Using the Ctrl-key, highlight Field 3 and Field 4 in the list. Click < Edit destination> or double-
click on Field 4.

11. Highlight Entry info field and press <OK>.

12. Change the suggested names into Date and Country for Field 3 and Field 4, respectively.
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Provide names for the 2 new entry info fields:

Source Destination
Field 3 Date
Field 4 Country

Figure 3: Create new entry information fields.

13. Press <OK > and confirm the creation of the new information fields with < Yes>.

The grid is updated (see Figure 4).
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Import rules
Select import sources and the database destinations
Source type Source Destination type Destination 2
FASTA field Entry information : Entry info field Accession number
FASTA field Field 2 Entry information : Entry info field Strain
FASTA field Field 3 Entry information : Entry info field Date
FASTA field Field 4 Entry information : Entry info field Country
FASTA field Figld 5 «Hone= <Hone=
FASTA field Field & <None= <None=
FASTA field Field 7 «Hone= <Hone=
FASTA field Field 8 <None= <None=
FASTA field Field & =None> =None=
FASTA field Field 10 <None= <None=
FASTA field Field 11 «Hone= <Hone=
FASTA field Field 12 <None= <None=
FASTA field Field 13 «Hone= <Hone=
FASTA field Figld 14 <None= <hone= o
Edit destination...
Preview...
[]show advanced options
« Back Next = Cancel

Figure 4: Import rules.

14. Optionally, you can press <Preview> to obtain a preview of the data you are about to import.
15. Click <Next>.
16. Do not select an Entry link field. Press <Finish>.

17. Specify a template name, (e.g. FASTA), and optionally enter a description. Press <OK>.
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18. Highlight the newly created template and select Create new as Experiment type (see Figure
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Import template
Specify how to import data into the database.
Import templates:
FASTA ]
Edit...
Preview...
Copy...
Experiment type: <Create new:= ~
<« Back Next = Cancel

Figure 5: Import template.

19. Press <Next>.

20. Specify a sequence type name (e.g. HA or haemagglutinin) and press <OK> and confirm the
action.

The Database links wizard page will indicate that 210 new entries will be created during import
(see Figure 6).
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Database links
Link the imported records to database entries.
Double click on a cell to get an overview.

Overview

In "All levels' create 210 entries and |:| update 0 entries

<Back Cancel

Figure 6: The Database links wizard page.

21. Press <Finish> to start the import into the database.
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4. Conclusion 5

For 210 strains, strain information and sequences for the HA genome segment are imported in the
database (see Figure 7).

Impart FASTA - BioNumerics o X
file Edit Dotabase Analysis Scripts Window Help
m=H 0 hnh
& +pe&I & <t | +De& & < Ao IV tEe&l & =
O TS TN - B CCRCET -
O 1ha Sequence types IMPORT_FASTAG000001 CY071135 AAthensINS3BR010 2010-01-13 Gresce . ~
MPORT_FASTAO0D0002  GYO71143 AJAhEnsING390/2010 2010-01-14 Gresce .
MPORT_FASTAO000003  CY075058 AlAhens/ING362/2010 2010-01-06 Greece .
MPORT_FASTAO000004  CY075067 AIAIIENS/IN393/2010 2010-01-08 Greece .
MPORT_FASTADOD000S  CY071150 Y —— 20100111 e o
MPORT_FASTADO0000S  CYO71167 ARTETIED 2010-01.21 e o
MPORT_FASTAOOD0007  CYO74175 AlAthensINSI572010 20100124 Gresce . Q 5
MPORT_FASTAO000005  CYO74183 AdAthensINS358/2010 2010-01-24 Grezce .
MPORT_FASTADD000DS  CYD71263 AdAthensINS41172010 2010-01-30 Greece .
e MPORT_FASTAOOD0010  CYO71271 AdAthensING412/2010 2010-02-02 Gresce .
tD o6& & <= TN MPORT_FASTAO0D0011  GY071278 AJAhEnsING413/2010 2010-02-05 Gresce . B +DORI & -
[Fieaoe | |4 MPORT_FASTAO000012  CY071267 AJAhENSING 4142010 2010-02.08 Greece . Hame [ Modificd date |4
[]m |Accessinnumber  Ficed A MPORT_FASTAO000013  CY075075 AJAhEnSINS416/2010 20100217 Greece .
[ we |strain Fixed IMPORT_FASTA0000014  CY071295 AJAhEnsNS417/2010 2010-01-18 Greece .
[J e |Date Fixed IMPORT_FASTA000001S  CY071303 AJAhens/NS 4192010 2010-01-25 Greece .
[ | country Fixed IMPORT_FASTA0000016 CY071311 AMAthens/INS420:2010 2010-01-27 Greece .
MPORT_FASTAOOD001T  CYOT318 AdAthens/NS42172010 2010-02.03 Gresce .
MPORT_FASTAD000015  CY074327 AfBangkok/NS4242010 2010-02-23 Thaiand .
v MPORT_FASTAO0D0019  CY071335 AfBangkokINS4252010 20100225 Thaiand . < >
MPORT_FASTAO0D0020  CY071343 AfBangkok/NS42612010 2010-02-25 Thaiand .
MPORT_FASTAOOD0021  CYO74381 ABangkok/NS 42712010 2010-03-04 Thaiand .  signmenis [ouasT priecis
B+ &I & = | wimgen MPORT_FASTAO000022  CYO71358 ABangkok/NS 4282010 20100304 Thaiand . +BRI B =
- MPORT_FASTAO000023  CYO71375 ABerinNS43012010 2010-02.08 Germany .
EEIEETIITN > 1 oo caciamooons  cvocom e S = R U R frame __Imoaeacaic B
MPORT_FASTADO00025  Cv0s6487 AT | ERD = .
MPORT_FASTAOOD0026  CY063178 AfCaiforniaVMROLIORZO10  2010-02-11 usa .
MPORT_FASTADO00027  CY063167 AfCaiforniaVROLI2010  2010-01-26 usa .
MPORT_FASTAO0D0028  CY0E3185 AfCaiforniaVROL1ZIZ010  2010-01-27 usa .
MPORT_FASTAO000029  CY063203 AfCaiforniaVROLIZ2010  2010-01-25 usa .
MPORT_FASTAOO0030  CY083211 AfCaiforniaVROL142010  2010-01-25 usa .
< > < sl v < >

Database: Import FASTA (_DefautUser_) 1 experiments | C\Users\PubliciDocuments\BioNumerics\Data BNBUmport FASTA | This is a time limited package vald until 2020-12-30

Figure 7: The Main window after import of the sequences.

4 Conclusion

In this tutorial you have seen how easy it is to import FASTA formattted sequences in BIONUMER-
ICS. The sequences can now be analyzed in BIONUMERICS. More information can found in the
analysis tutorials on our website.
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