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Outline

• Finding and installing Apollo
• Loading data
• Using Apollo as genome browser
• Using Apollo as annotation tool
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Apollo - background

• developed as a collaboration between the 
Berkeley Drosophila Genome Project and 
The Sanger Institute in Cambridge, UK

• goal was to develop a tool to annotate the fly 
but which is also going to be capable to 
annotate and browse any larger eukaryotic 
genome
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www.fruitfly.org/annot/apollo/

Lab 5.2 4



Installing Apollo

• Java application
• versions for:

– Windows
– Mac OS X
– any Unix-type system 

• code is open source and freely downloadable
• flexible and extendable
• still under development
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Running Apollo
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Loading data
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Reading Drosophila annotations

• the annotations of the Drosophila genome are 
stored in a format called GAME XML
– GAME (Genome Annotation Markup Elements) is 

a syntax for exchange of genomic information
– XML - eXtensible Markup Language for 

interchange of structured data
• GAME XML can be read from a file or pulled 

across the network from the GadFly database
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• local file

• gene name

• cytological band (e.g., 40B)

• scaffold accession – gets a ~350Kb chunk of genome

• chromosome arm, start and end position (e.g., 3R 10000 30000)

• sequence (using BLAST search) – finds the scaffold that includes

the best match to the query sequence

over the 
network

locally
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Reading Ensembl GFF files

• GFF – General Feature Format

• load local GFF file (Ensemble format)

• you can also read a FASTA-format sequence file to go with the 
GFF data

• Ensemble GFF not rich enough to support curated annotation
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Reading Ensembl databases
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Try this - Start up Apollo

• start up the application
• choose GAME XML data adapter
• connect to GadFly Database:

– choose gene option in the load panel
– gene name: cact
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Main window
navigation

coordinate line

annotation panel

result panel

zoom in/out

feature detail panel
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Navigation
• select chromosome arm, start and end position
• request the region immediately upstream or 

downstream
• expend button extend the current region by 50%
• hit load button every time
• data fetched over the internet
• zooming and horizontal scrolling
• centering the display – middle mouse click or dual 

mouse click
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Forward and reverse strands

reverse complement 
the features and 
sequence

displaying 
forward/reverse 
strand
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Try this – reverse complement and 
navigation 

• turn off the forward strand
• select reverse complement
• center display to 2nd exon of transcript 

cact:CG5848-RC
• zoom in until sequence shows up
• read the first five nucleotides at the 5’ end of 

the exon
• return to the original view (use reset)
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Other options in View menu

list of annotated 
genes

mark current 
location

zooms and centers
selected feature

Lab 5.2 18



Feature detail panel

• detailed info for selected feature(s)

• left panel: type, name, range, score

• right panel: coordinates and other info

• each feature set displayed only once in left panel
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Types panel
right
click

right
click
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Types panel
• show – switch tier on/off
• expand – features shown in different rows
• sort – by score
• label – show label
• limit number of rows in a tier:

– left-click when sort on (number of row)
– middle-click (threshold)

• change order of tiers in result panel: select a feature + 
shift + right-click + drag

• change the colour of feature type: right-click on a tier + 
select a feature + choose a colour from a colour box
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Try this – playing with tiers

• collapse Blastix similarity to fly tier
• set max number of rows to 2 for Fly sequence

tier
• change order of tiers – move Fly EST closest to 

the annotation panel
• change colour of Fly EST tier
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Selecting multiple features

• selecting a transcript:
– click on an intron
– double-click on an exon

• multiple features:
– add to a selection by shift-clicking with left mouse 

button
– rubber-banding – press and drag middle button 

around the features
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Right-clicking on a transcript
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open  Sequence 
windowget  report from the 

GadFly database

operations on 
the transcript

operations on 
the exons



Annotation info

Lab 5.2 25



Search functions – from edit menu
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Try this – finding a sequence

• find a sequence: ACATTAG
• which of the found matches is located in an 

annotated gene
• what is the name of that transcript?
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Right-clicking on a feature

multiple sequence 
alignment

operations on the 
tiers

(also in Tiers menu)
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Sequence level features

• zoom in to see the sequence
• start and stop codons displayed for all six 

frames
• right-click on a feature and choose 

“Sequence” to open a Sequence windows
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Sequence window



Try this – using Sequence window

• use sequence window to determine: 
– what is the genomic sequence length of the transcript 

cact:CG5848-RB?
– how many amino acid residues are there in the same 

transcript?
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Analysis menu
GC content restriction sites
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Viewing alignments - Jalview

• select features to align + right-click + select “Align selected features”

• sequences will show up in Jalview along with genomic sequence and 
three-frame translation
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Try this – viewing alignments

• look at the alignment of the supporting evidence 
for cact gene
– “rubberband” features you want to align
– right-click
– select “Align selected features” from drop-down menu

Lab 5.2 34



What is annotation?

• biological interpretation of a specific region on 
a nucleic acids sequence

• any feature that can be anchored to a 
sequence is an annotation (exon, promoter, 
transposable element, regulatory region, CpG 
island)
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Apollo as annotation tool

• only GAME XML data can be edited
• GFF format not rich enough to support 

annotation
• annotation can be saved (“Save as…”) in 

GAME XML or GFF format
• Apollo does not compute any of the features 

– all computational evidence needs to be pre-
computed and imported in Apollo
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Creating a gene model

• select results on which to base the gene annotation and 
drag them into annotation panel

• if there is an overlap with existing gene a new transcript 
will be created

• “Create gene transcript” another way to do it
• “Create new overlapping gene” will create a new gene
• exons can be added to an existing transcript by shift + 

left-click + drag exon to the transcript
• to create an exon without support right-click and select 

“Create exon”  
• to delete exon/transcript choose “Delete feature”
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Try this – creating a gene model

• lets suppose that we believe Genie’s prediction 
for cact gene - create a new transcript based on 
this computational evidence

• next: delete one of the exons from any of the 
cact transcript and create it again by dragging it 
from result panel
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Merge exons
1. select  exon

2. shift-click another exon in the same transcript

3. right-click to bring up popup menu and select “Merge exons”

all introns between two exons will disappear

select
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Split exon
1. select  exon

2. put cursor on exon where you want the intron to be and right-click

3. select “Split exon”

one-base intron will be created

select
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Merge transcripts
1. select  exon or all of transcript A

2. shift-click select an exon or all of transcript B

3. right-click to bring up popup menu and select “Merge transcripts”

two transcripts will be merged into one

select
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Split transcript
1. select  exon at one end of split location

2. shift-click on the exon on the other side of the intron

3. right-click and select “Split transcript”

will remove the intron connecting two exons and create two genes

select
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Set as 5’ (3’) end
1. select  exon you wish to modify

2. shift-click on an exon in result panel whose boundaries you wish to adopt

3. right-click and select “Set as 5’ end”

exon boundaries will change

select

Lab 5.2 43



Exon detail editor
• right-click on an exon and select “Exon detail editor…”
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Exon detail editor

• separate line of sequence for each transcript
• three-frame translation also shown
• exons denoted in blue with successive exons 

shown in alternating light and dark blue shades
• gene structure shown on the bottom of the 

window
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Exon detail editor

• green and red line represent translation start 
and stop

• numbers on the exons indicate the translation 
reading frame (1-top, 2-middle, 3-bottom)

• yellow box indicates the region of sequence 
that is currently visible

• clicking on the graphic of the transcript will 
center the sequence around that region
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Operations in exon detail editor

makes one-base 
intron

creates one-base exon
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• right-click on a nucleotide to get a popup menu

• merge - deletes intron and merges with adjacent exon

• set – right-click on a base in an exon to set it as 5’ (3’) end



Try this – changing gene structure 
in EDE

• open EDE for any of the exons of syx5:CG4214-
RB transcript

• split exon 2 and make an intron of arbitrary 
length by dragging the exon boundaries

• split new exon 3 and make an intron using “Set 
as 5’(3’) end”

• merge exons 4 and 5
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Configuring Apollo

• apollo.cfg - main configuration file in apollo/conf
• .style - file for each data source (game.style, 

ensembl.style)
• .tier - (game.tiers, ensembl.tiers)
• personal .cfg, .style, and .tiers files should be in 

.apollo directory
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Summary

• Apollo as genome browser
– GadFly database 
– Ensemble database

• Apollo as annotation tool
– sequence analysis has to be done independently 

of Apollo and then imported using appropriate 
format

– annotation can be saved in GAME or GFF format
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