geneious
prime

Creating Workflows

Trim Ends Options: Error probability...=0.01; Trim regions...

Align/Assemble -> De Novo Assemble Options: '

Save Documents / Branch Options: Save

Generate Consensus Sequence

Alignment -> MUSCLE Alignment

TreeBuilding -> Geneious Tree Builder



Creating a Workflow in Geneious Prime

The goal of this tutorial is to show you how to create a workflow in Geneious Prime.

What are workflows?

Workflows enable you to automate your analysis, avoiding running separate steps in
different operations. Using Workflows you can group Operations together, reducing to
the minimum the number of steps required to perform an often-used combination of
analyses.

All options for each Operation may be preconfigured, so everything is preset before
running. Alternatively, some or all options can be exposed to the user for configuration
when the Workflow is run.

Geneious Prime provides a number of example Workflows for a variety of tasks that you
can try. A series of more than 20 workflows are already available, for performing
pipelines such as: Align DNA and then build tree, Apply Variants to Reference
Sequence, Map reads then find variation/SNPs, and Randomly Sample Sequences.

2 Manage Workflows ...

Align DNA then build tree
# Align DNA via Muscle, ClustalW and Geneious
# Batch alignment with MUSCLE
C* Batch Restriction Cloning
Combined mapping and de novo assembly
' Filter
Identify Organism
Map reads then find variations/SNPs
Map reads to each reference sequence
Map reads to reference sequence by name
Merge mapped sequences
5" Set CDS Translation Property
Z split Sequence List
B Trim and Filter
test -find restriction sites
E= Apply Variants to Reference Sequence
Modify Annotation Intervals
# Randomly Sample Sequences
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Workflows can be run or managed via the Tools menu or the Geneious Toolbar.
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Back Forward BLAST Workflows Align/Assemble Tree Primers Cloning Back Up Support Help

Workflows can also be easily shared with other people either by exporting and importing
them, or if you are connected to a shared database, by ticking the option to share them.
If you have any programming knowledge you can even add customized code in Java.
For more detailed information about Workflows you can check Section 16 of Geneious
manual. In this tutorial we will show you how to create a simple workflow with example
data.

Exercise: Automate Sanger data analysis with a workflow

In this example we are going to automate the following steps for analysing Sanger data
into a Workflow:

- Trim Sanger sequences ends with error probability > 1%

- De novo assemble Sanger data of overlapping regions sequenced with forward and
reverse primers based on the file naming and save the contigs

- Extract consensus sequences

- Multiple Align Consensus sequences

- Build a Phylogenetic tree

The input sequences are from a barcoding project of two shark species: the Longnose
spurdog (Squalus blainville) and the Shortnose spurdog (Squalus megalops), very
difficult to tell apart based on morphology, but easily barcoded by Sanger sequencing.
The chromatogram data has been downloaded from the BOLD database (Accession
BOLD:AAA1550). Each sample has been sequenced with forward and reverse primers.

Let’s build a workflow for the analysis of these sequences.


https://assets.geneious.com/documentation/geneious/GeneiousManual.pdf
https://assets.geneious.com/documentation/geneious/GeneiousManual.pdf

Create a new workflow

Press Workflow (in the Toolbar), select Manage Workflows and New Workflow from
the dialog.

[ NON ) Manage Workflows
Workflows /

7 % /- N S 4 New Workfiow
% & 7 Align DNA via Muscle, Clustalw and Geneious
¥ & 7 Batch alignment with MUSCLE & View/Edit
¥ "7 Batch Restriction Cloning %% Copy
T ﬁBatch reverse complement
% =% Combined mapping and de novo assembly 3 Delete
‘i | Extract Sequences By Name
T & S Filter : :
§ & £ identify Organism # Show in Drop-Down List
g _ List all sequences with variants “# Hide from Drop-Down List
¥ A== Map reads then find variations /SNPs
§ &A=z Map reads to each reference sequence * Move Up
¥ 2.=Z Map reads to reference sequence by name
¥ A% Merge mapped sequences § Move Down
¥ “Sequence Search, Align, and Build Tree
¥ _j,‘;"'ﬁ",'}Set CDS Translation Property Iﬁ Export
T (O shift circular origin to specified nucleotides
¥ < split Sequence List & Import
% 2@ Trim and Filter 2 Help

T2 " test -find restriction sites =
¥ == Apply Variants to Reference Sequence
1 Copy Document(s) § Show sample workflows
¥ £ Modify Annotation Intervals 1 Show shared workflows
g 'j,';xf"f'- Randomly Sample Sequences
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Name it Sanger analysis and add a description. i.e. "Sanger sequences trimming, de
novo assembly, multiple alignment and tree building" and select the Chromatogram as
Icon.



¢

Create Workilow

Workflow Name:

Description:

Icon:

Sanger analysis

Sanger sequences trimming, de novo assembly, multiple alignment and tree building

[ 2. Chromatogram  Choose Custom Icon...

‘ | Share (read-only) with other Shared Database users

| =k Add Step I == Delete Step I f View/Edit Options I ‘. Move Up | ‘ Move Down }

Now we are ready to add the steps to our workflow.




Add trimming operation to the workflow
Add the first operation by pressing Add step — Add operation.

| NON ) Create Workflow

Workflow Name: Sanger analysis

Sanger sequences trimming, de novo assembly, multiple alignment and tree building
Description:

Icon: [ 1 Chromatogram Choose Custom Icon...

l _ Share (read-only) with other Shared Database users

| =k Add Step I == Delete Step J / View/Edit Options J " Move UpJ 'r Move Down

+ Add Operation (from 94 available)...
Add Recently Used Operation

i+ For Each Document
.. For Each Sequence / Extract Sequences From List
“7 Group Documents
“¥ Group Sequences

|2 Add document chosen when running workflow
&} Combine With Earlier Document(s)
& Save Documents / Branch

# Rename Document(s)

(& Copy Property Between Documents
47 Filter Documents

+F Sort Documents

& Custom Java Code

~ Cancel -

The first step we want to run is to trim the sequences at 3’ and 5’ for low quality. Start
writing the name of the operation you would like to run for automatically filter the
available operations. Select Trim ends and OK.



\/. [ON ] Select an Operation

Filter: [Qtrim 0]
Mreimeds |

| Workflows -> Trim and Filter

The Trim Ends operation will be added to the workflow.

Create Workflow

Workflow Name:

Description:

Icon:

Sanger analysis

Sanger sequences trimming, de novo assembly, multiple alignment and tree building

H&Chromatogram . Choose Custom Icon...

& Share (read-only) with other Shared Database users

| = Add Step I == Delete Step I I View/Edit Options | " Move Up I ' Move Down ‘

i Trim Ends Options: Trim regions...

 cancel  [LNOKIY




Double click on the operation for checking/modifying the options. In this example we
are not going to expose any option to the user and we leave all the options as default,
except for decreasing the error probability limit to 0.01, as shown below. Then click OK.

[ JON

Edit Trim Ends

Options to expose to user when workflow is run

© Expose no options

Expose all options

Expose some options

Optionally label exposed options as: Access exposed options via button (?

Expose

action With Alternative Label

All Operation Options (those not exposed to workflow user and default values for options that are exposed)

% More Options

° Annotate new trimmed regions (ignored by assembly and consensus)
Remove new trimmed regions from sequences

Remove existing trimmed regions from sequences

Trim vectors: UniVec (High sensitivity) (will be auto..

Minimum BLAST alignment score: 16

All Oligos in Database
e ’ Choose...

Trim primers:

Allow Mismatches 5
KMlmmum Match Length: 5
Error Probability Limit: 0.01 { (decrease to trim more)

Trim regions with more than a 1% chance of an error per base

Maximum low quality bases: 0

Maximum ambiguities: 2

Trim §' End At least 02 bp

Trim 3' End At least 0 bp
Maximum length after trim: 1,000 (Trim excess from 3' end)

Cancel | (SROKES

Add de novo assembly operation to the workflow

Now we can add a second step, following the same procedure as above: Add step —
Add operation and select Align/Assemble — De novo assembly.

Also for this operation, we are not going to expose any of the options. Double click on
the new step and modify only the options highlighted in the following screenshot:



[ BON ] Edit Align/Assemble -> De Novo Assemble
Options to expose to user when workflow is run

° Expose no options
Expose all options

Expose some options

Optionally label exposed options as: Access exposed options via button | ?

Expose data.Dissolve contigs and re-assemble C  With Alternative Label: - =

All Operation Options (those not exposed to workflow user and default values for options that are exposed)

Data
Dissolve contigs and re-assemble
~—p Assemble by:  1st @3 part of name, separated by - (Hyphen) <
Assemble each sequence list separately
Use 100
Method
Assembler:  Geneious & 7
Sensitivity: Medium Sensitivity / Fast [~ ?
Memory Required: 84 MB of 4.8 GB
Note: Paired reads can be set up or changed using Sequence > Set Paired Reads
Trim Before Assembly Results
Assembly Name {Reads Name} Assembly
© Use existing trim regions Save assembly report
Remove existing trim regions from sequences Save list of unused reads

Save in sub-folder

Re-trim sequences Options
) \' Save contigs ( Maximum = 1,000 Z )

Do not trim (discard trim annotations

Save consensus sequences Options

¥ More Options Cancel . OK

The assembly will take into account the file naming and assemble all the
chromatograms that have the same name prior to the dash (hyphen) into one contig. In
this example we want to assemble forward and reverse reads for each of the sample
sequenced. As result of this operation we would like to save the contigs.

Note that if you intend to return more than one output at this stage (e.g. contigs and
consensus sequences) and then add another step, you will need to specify which output
you would like to use for the next step using for example a filtering option (Add step —
Filter documents).



Add more operations to the workflow

The following two operations to be added, in this order, are:

- Generate Consensus Sequence
- Alignment — MUSCLE Alignment

Both with default options. The Workflow at this stage should look like the following:

K Yex ) Create Workflow

Workflow Name: Sanger analysis

Sanger sequences trimming, de novo assembly, multiple alignment and tree building
Description:

Icon: { 1\ Chromatogram Choose Custom Icon...

& Share (read-only) with other Shared Database users

| =k Add Step | == Delete Step | / View/Edit Options | " Move Up | .r Move Down

Trim Ends Options: Error probability...=0.01; Trim regions...

Align/Assemble -> De Novo Assemble Options:’

G Generate Consensus Sequence

-'w Alignment -> MUSCLE Alignment

 cancel  [LNOKIY
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The next and last step we would like to add to the workflow is:
- TreeBuilding — Geneious Tree Builder (nucleotide)

But in this case we would like to expose the option to change the Tree building
method (Neighbor-Joining or UPGMA). For that, select Expose some options and
then find the option corresponding to the Tree building method as shown below:

@® (] Edit TreeBuilding -> Geneious Tree Builder

Build tree from the selected sequences or sequence alignment

Options to expose to user when workflow is run
Expose no options

Expose all options

o Expose some options

i Exclude masked sites: ) ‘

OptlonacustomComponentl options via button ( ?

treeBuildingOptions.alignment.Automatically determine direction (slower)

treeBuildingOptions.alignment.Alignment type:

treeBuildingOptions.alignment.Cost Matrix:

All OberattreeBuildingOptions.alignment.Gap open penalty:
treeBuildingOptions.alignment.Gap extension penalty:
treeBuildingOptions.alignment.Create an alignment without actually aligning the sequences

P; jtreeBuildingOptions.treeBuilding.Cenetic Distance Model:

treeBuildingOptions.treeBuilding.Tree build Method:

Expose:

ed)

treeBuildingOptions.treeBuilding.Outgroup:
Alignment type:  Global alignment with free end gaps

Cost Matrix:  65% similarity (5.0/-4.0) u

Distances will be obtained from pairwise alignments of all sequence pairs.
This is more accurate but slower than building a tree from a multiple alignment.

Tree Builder Options

Genetic Distance Model:  Tamura-Nei &3

Tree build Method: Neighbor-Joining u

Outgroup: none

¥ More Options Cancel “

Finalise the workflow

Workflows return only the result of the last step. If you would like to save intermediate
steps, you just need to add the step called Save Documents / Branch from the Add

Step menu.

In this example, we would like to save the contigs generated by the de novo assembly
step. Add the step called Save Document / Branch with the following options:
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[ NON } Edit Save Documents / Branch

Optionally saves the current results. And optionally starts
a branch beginning from an earlier step in the workflow.

Save these documents as output from workflow

| Save in sub-folder called: Include Name...

| Select these documents when the operation completes
And then
© Continue

() Branch from 2 Operations Ago &

Reset to Defaults - Cancel -

And drag and drop this step right after the de novo assembly step:

[ JON ] Create Workflow

Workflow Name: Sanger analysis

Sanger sequences trimming, de novo assembly, multiple alignment and tree building
Description:
Icon: 2% Chromatogram Choose Custom Icon...
‘ " Share (read-only) with other Shared Database users

o Add Step | == Delete Step | / View/Edit Options | .’ Move Up | 8 Move Down ? Help

i Trim Ends Options: Error probability...=0.01; Trim regions...

Align/Assemble -> De Novo Assemble Options: '

Save Documents / Branch Options: Save

g Generate Consensus Sequence

'ﬂ Alignment -> MUSCLE Alignment

‘& TreeBuilding -> Geneious Tree Builder

Cancel -

Congratulations! Your workflow it's now set up. You can click OK now and in the next
step you will test it on the example data.
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Run the workflow

Now select all the example chromatograms provided:

Name

DSFSE086-07~F_1.ab1l
DSFSE086-07~R_1.ab1l
DSFSE087-07~F_l.ab1
DSFSE087-07~R_1.abl
DSFSE088-07~F_1.ab1l
DSFSE088-07~R_1.ab1l
DSFSE089-07~F_1.ab1l
DSFSE089-07~R_1.ab1l
DSFSE325-08~F1_l.ab1l
DSFSE325-08~R1_1.abl
FOA088-04F_All.abl
FOA088-04R_All.abl
FOA089-04~F_A02.ab1l
FOA089-04~R_A02.ab1l

Filename (Imported From)
DSFSE086-07~F_1.ab1l
DSFSE086-07~R_1.ab1
DSFSE087-07~F_l.abl
DSFSE087-07~R_1.ab1
DSFSE088-07~F_1.ab1l
DSFSE088-07~R_1.ab1l
DSFSE089-07~F_1.ab1l
DSFSE089-07~R_1.ab1l
DSFSE325-08~F1_l.abl
DSFSE325-08~R1_1.abl
FOA088-04F_All.abl
FOA088-04R_All.abl
FOA089-04~F_A02.ab1l
FOA089-04~R_A02.abl

Squalus
Squalus
Squalus
Squalus
Squalus
Squalus
Squalus
Squalus
Squalus
Squalus
Squalus
Squalus
Squalus
Squalus

Organism

blainville
blainville
blainville
blainville

blainyille
NI Squalus blainville

blainville
blainville
blainville
blainville
megalops
megalops
megalops
megalops

18 of 18 selected

FOA091-04F _F12.abl
FOA091-04R_F12.abl
FOA092-04F_E12.ab1l
FOA092-04R_E12.abl

FOA091-04F _Fl12.ab1l
FOA091-04R_F12.abl
FOA092-04F_E12.ab1l
FOA092-04R_E12.abl

Squalus megalops
Squalus megalops
Squalus megalops
Squalus megalops

(SIS e IS SIS fe J e e IS I < [e J < J <

And then run the Workflow you just designed Sanger analysis via the Tool menu or the

Toolbar.

% Manage Workflows ...

= Align DNA then build tree

# Align DNA via Muscle, ClustalW and Geneious
# Batch alignment with MUSCLE

C* Batch Restriction Cloning

=% Combined mapping and de novo assembly
47 Filter

/ Identify Organism

=Z Map reads then find variations/SNPs

“Z Map reads to each reference sequence

== Map reads to reference sequence by name
“2 Merge mapped sequences
5% Set CDS Translation Property
# split Sequence List
I Trim and Filter

test -find restriction sites

£= Apply Variants to Reference Sequence
= Modify Annotation Intervals

< Randomly Sample Sequences
Sanger analysis
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Select Neighbor-Joining as Tree Build method.

o

Sanger analysis

Sanger sequences trimming, de novo assembly, multiple alignment and tree building

Tree build Method: = Neighbor-Joining

Cancel

As result you will get an assembly document per sample as well as a phylogenetic tree

including all the samples.

1 of 27 selected
U A Name Filename (Imported From) QOrganism Post-Trim # Sequences R
* <= DSFSE087 Assembly - Squalus blainville - 2
* <= DSFSEO88 Assembly - Squalus blainville - 2
® = DSFSE089 Assembly - Squalus blainville - 2
® = DSFSE325 Assembly - Squalus blainville - 2
* = FOA088 Assembly - Squalus megalops - 2
- -
* = FOAO089 Assembly FOAO8S Assembly Squalus megalops 2
* <= FOA091 Assembly —— Squalus megalops = 2
* <= FOA092 Assembly - Squalus megalops - 2
/7 Consensus sequences alignm... - = = 8
¥Hide
Alignment View  Distances  Text View  Lineage My god, it's full of stars  Info
@ Color Nodes T Font »{f Root [l Save (LI Swap Siblings |Q |[§ [él a ?
r Longnose spurdog > General
> Layout
Longnose spurdog > Formatting
v Show Tip Labels

Longnose spurdog

Longnose spurdog

Shortnose spurdog

0.2

Shortnose spurdog

Shortnose spurdog

Shortnose spurdog

Significant Digits: 4

‘Approx. Consensus Length

'Bin
Plsplay: ‘

|Created

Max Chars: 40 o

@ Set font sizes in the toolbar above

>

Show Branch Labels

»>

Automatically Collapse Subtrees

[

Show Scale Bar

>

Statistics
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Under the tree view option Show Tip Labels you can select the Species or the
Common name of each sample (as in the screenshot). Notice how it is possible to tell
apart the two morphologically similar species with one single barcoding PCR.

Congratulations! You've successfully designed and run your first workflow!

Debugging and Quick access

As debugging option, we advise to test each step on your data before adding new
steps, to make sure everything runs as expected.

If you want to easily access your newly built workflow, you can add a direct access to
the Toolbar by right clicking on the Toolbar, select customize and then tick your

workflow on the list.

@-» @ = o « C © O ? a A search

Back  Forward = BLAST Workflows | Align/Assemble Tree Primers Cloning = BackUp Support Help + Show Labels
Vv Large Icons o‘ﬁ%c\ccmd (3] Help

= e Fathiimporced brom): I Elename Umported From) o T Tutorial  Help [ElC A
[ DSFSE086-07~R_1.ab1 = DSFSE086-07~R_1.ab1 Squalus blai e
i\ DSFSE87-07~F_1.abl - DSFSE087-07~F_1.abl Squalus blgfnville ) index | & Edit [l sav B H0GE
I DSFSE087-07~R_l.abl = DSFSE087-07~R_1.ab1 Squalus inville
UL DSFSE088-07~F_1.abl = DSFSE0 @ @ Customize Toolbar
[#. DSFSE088-07~R_l.abl = DSFSEQ . g
#. DSFSE089-07~F_1.abl = DSFSEQ Redo
LA DSFSE089-07~R_1l.abl 2 DSFSEQ | Release License(s) g e n e I O u b
I DSFSE325-08~F1_1.abl = DSFSE3
1\ DSFSE325-08~R1_1.abl - Dsrse3 | Remove Chimeric Reads Creating a Workflow in Geneious
f, Eg:gig’gj: 12\11111211 - Eg:gg { () Remove Duplicate Reads The goal of this tutorial is to show you how to

Al | Rename Folder create a workflow in Geneious.
I FOA089-04~F_A02.abl = FOAQ8!
2. FOA089-04~R_A02.abl - FOAO8! | Restore Backup We provide a pdf guide CreatingWorkflows pdf as
. FOAD91-04F F12.abl - FOAQ9 (4] Restriction Cloning well as 18 chromatogram document to work with.
L4 FOA091-04R_F12.abl - FOA09 7 S,
. FOA092-04F_F12.ab1 = FOAQ9) | plement Jusl‘ follow the steps in the guide and at the end
2. FOA092-04R _El12.abl - FOAQ9| . Sanger analysis o you'll master Geneious Workflows!

/+ CreatingWorkflows.pdf fUsers/cristinagam... Creatin Save
4w Creating Workflows {Users/cristinagam... Creatin
Save As

Save As Image File | —TTT—

vternal bocument IR 2

[ External Document [T S Rm RN
Search for Motifs
Select All

— Separate Reads by Barcode
i & set CDS Translation Propert
J_ CreatingWorkflow | Set CDS Translation Property
/— PDF Document % Set Document Color
Double click document line t #' Set Folder Color
=% Set Paired Reads
Set Read Direction

View Document

cancel  (OKEN

Notice that the buttons can be added to the Toolbar also using the option Show

Toolbar Shortcut that you find by pressing the gear button ( % )

left corner in any Geneious operation.

you find at the lower
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