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1. Overview 

phylo3D is a set of packages for converting phylogenetic trees in New Hampshire (also called Newick 
or Phylip) format, New Hampshire Extended, NEXUS and the NCBI taxonomy database into LibSea 
format. 
 
LibSea format can be read by Walrus a java-based graph visualization tool that can visualise graphs 
with several thousand nodes in 3D hyperbolic space. Thus, phylo3D makes it possible to visualise 
"huge" phylogenetic trees in 3D hyperbolic space. 
 
The advantage of visualising huge trees in this way is that it provides a focus+context view of the 
phylogenetic tree. 

2. Obtaining and installing 

Phylo3D is freely downloadable (http://www.ii.uib.no/~tim/). 
 
Walrus was developed by Young Hyun at the Cooperative Association for Internet Data Analysis 
(CAIDA) and is available in binary form upon request from CAIDA 
(http://www.caida.org/tools/visualization/walrus). 
 
For details of how to install phylo3D and Walrus, refer to the file /doc/INSTALL_NOTES.txt in the 
phylo3D distribution. 

3. Formats 

The user does not need to have a detailed knowledge of the formats since it is the purpose of the 
phylo3D to carry out the conversions. However, for the purpose of completeness links to format 
descriptions are included here. 
 
There are four formats involved in phylo3D conversions: 

• The NCBI taxonomy database flat file data and format description 
�� downloadable from: ftp://ftp.ncbi.nih.gov/pub/taxonomy/ 
�� this data has been downloaded from NCBI and is part of phylo3D as a serialized object. 

The user therefore does not need to downloaded or relate to this format. The data 
incorporated into phylo3D were downloaded in September 2003. 

• The New Hampshire format (.nh) also called Newick or Phylip 
�� This is the most common format for phylogenetic trees 
�� A description of this format is available from: 

http://evolution.genetics.washington.edu/phylip/newicktree.html 
• The New Hampshire Extended format (.nhx) 

�� This format is an extended version of the NH format. It introduces tags to associate 
various data fields with nodes in a phylogenetic tree 

�� A description of this format is available from: 
http://www.genetics.wustl.edu/eddy/forester/NHX.pdf 

• The Libsea format 



�� This is the format by the Walrus tree visualization tool 
�� A description of the format is available within the CAIDA Walrus distribution 

(docs/graph-format.txt) 

4. Using the tools 

The phylo3D package contains the data from the NCBI taxonomy database and 3 conversion tools: 
 

1. NCBItoWalrus: converts data from the NCBI taxonomy database to LibSea format (Walrus) 
2. NCBItoNH: converts data from the NCBI taxonomy database to NH or NHX format 
3. NHtoWalrus: converts from NH, NHX or NEXUS to LibSea format (Walrus) 

 

NCBI 
Taxonomy db

Walrus files

NH(X) filesNCBItoWalrus

NCBItoNH

NhtoWalrus

phylo3D

 

NCBItoWalrus 
 
The user specifies which subtree of the NCBI taxonomy database is to be included in the output by 
specifying the taxonomy ID of the root node of the subtree of interest. The user can also specify a 
colouring of this subtree by specify pairs of NCBI taxonomy IDs and RGB colour codes in 
hexadecimal format. All nodes in the subtree rooted at the node with the specified taxonomy ID are 
coloured with the specified colour. The NCBI taxonomy IDs can be retrieved from the NCBI 
taxonomy database (http://www.ncbi.nlm.nih.gov/Taxonomy/taxonomyhome.html). 
 
Note that the colouring is carried out in the specified order so that if the user wishes to colour a subtree 
a particular colour then the root node of the supertree should be specified first followed by the root 
node of the subtree. If the opposite order is used then the supertree colour will overwrite the subtree 
colour. If the user colours the tree, then it is also necessary to specify whether the branch leading to the 
node which is the root of subtree should be coloured. The advantage of colouring the branch is that it 



makes the subtree more visible. This is especially useful if the tree is large and the subtree of interest is 
close to the leaves of the tree. 
 
The options must appear in the following order: 
--narrowTo=node (obligatory) where node is an NCBI taxonomy ID 
--colours=node,colour+node,colour+node,colour (optional) where node is NCBI taxonomy ID and 
colour is an RGB colour in Hex format 
--colourSubtreeRootBranch=Y or N (obligatory if the 'colours' option is used) 
An output file must also be specified (e.g. output.graph) 
 
For example, the command line for producing the cetacea.graph sample (see 
doc/samples/cetecea.graph) is: 
In Windows (and assuming the current directory is where the jar files are located): 
j ava –Xmx126M –cp phyl o3D. j ar ; ATVapp. j ar ; .  phyl o3D. t ool s. NCBI t oWal r us - -
nar r owTo=9721 - - col our s=9761, 00f f 00+9722, 0000f f  - - col our Subt r eeRoot Br anch=N 
cet acea. gr aph 
In Unix (and assuming the current directory is where the jar files are located): 
j ava –Xmx126M –cp phyl o3D. j ar : ATVapp. j ar : .  phyl o3D. t ool s. NCBI t oWal r us - -
nar r owTo=9721 - - col our s=9761, 00f f 00+9722, 0000f f  - - col our Subt r eeRoot Br anch=N 
cet acea. gr aph 
The result of the above command line will be the creation of the file “cetecea.graph”  in Walrus format 
(which will contain the subtree of the NCBI taxonomy database rooted at node 9721) and the creation 
of a legend file in JPEG format (cetecea.jpg) corresponding to the colouring specified by the user. This 
file can be opened in a JPEG viewer and used as extra visual information while navigating the tree in 
Walrus. 
 

 



NCBItoNH 
 
The user specifies which subtree of the NCBI taxonomy database is to be included in the output by 
specifying the taxonomy ID of the root node of the subtree of interest. The user must also specify 
whether the sequence name used in the output should be the NCBI taxonomy IDs or the scientific 
species names, whether internal node data is to be included in the output and what output format is to 
be used. 
 
The options must appear in the following order: 
--narrowTo=node where node is NCBI taxonomy ID (obligatory) 
--sequenceName=T or S, where T: NCBI taxonomy IDs and S: NCBI scientific species names 
(obligatory) 
--internalNodes=Y or N, where Y:internal node data is included in output and N: data not included 
(obligatory) 
--outputFormat=NH or NHX (obligatory) 
An output format must also be specified (e,g, output.nhx) 
 
The command line for producing the cetacea.nhx sample (see docs/samples/cetacea.nhx) is: 
In Windows (and assuming the current directory is where the jar files are located): 
j ava –Xmx126M –cp phyl o3D. j ar ; ATVapp. j ar ; .  phyl o3D. t ool s. NCBI t oNH - - nar r owTo=9721 
- - sequenceName=T - - i nt er nal Nodes=Y- - out put For mat =NHX cet acea. nhx 
In Linux (and assuming the current directory is where the jar files are located): 
j ava –Xmx126M –cp phyl o3D. j ar : ATVapp. j ar : .  phyl o3D. t ool s. NCBI t oNH - - nar r owTo=9721 
- - sequenceName=T - - i nt er nal Nodes=Y- - out put For mat =NHX cet acea. nhx 
The result of the above command line is the creation of the output file specified by the user 
(cetecea.nhx) which will contain the specified subtree in NHX format, where the sequence name are 
the taxonomy IDs and the internal node data is included. This tree can be visualized in for example the 
phylogenetic tree visualization tools phylip or ATV (as illustrated below). 
 

 



NHtoWalrus 
 
The user must specify the format of the input file (NH, NHX or NEXUS). For an example of the tree 
block in the NEXUS format that can be parsed see docs/samples/nexusTreeBlock.nex The user can 
also specify a colouring of the tree by specify pairs of sequence names (this is the text representing 
each node in the input tree) and RGB colour codes in hexadecimal format. All nodes in the subtree 
rooted at the node with the specified taxonomy ID are coloured with the specified colour. 
 
Note that the colouring is carried out in the specified order so that if the user wishes to colour a subtree 
a particular colour then the root node of the supertree should be specified first followed by the root 
node of the subtree. If the opposite order is used then the supertree colour will overwrite the subtree 
colour. If the user colours the tree, then it is also necessary to specify whether the branch leading to the 
node which is the root of subtree should be coloured. The advantage of colouring the branch is that it 
makes the subtree more visible. This is especially useful if the tree is large and the subtree of interest is 
close to the leaves of the tree. 
 
In addition it is possible to add taxonomic information to the input tree. This is useful in itself but can 
also be used for colouring the tree and thus giving an indication of the extent to which the tree agrees 
with the taxonomy. This taxonomic information must be provided in an input file. This file must be in 
plain text format. Each line must be a tab (or space) delimited taxonomic classification. Each 
classification must have the same number of levels. The user then also specifies a matching column 
which is the column containing strings that will be used to search the sequence names of the leaf nodes 
in the tree file. When the program finds a match, it uses the match to give the matching node a 
taxonomic classification. The user also specifies a colouring column which is the taxonomic level at 
which the leaf nodes of the tree will be taxonomically classified and coloured (see further down for a 
concrete example). If the colouringNames option is not used the program will then colour the Walrus 
tree according to the taxonomy level chosen through the colouring column. If the colouringNames 
option is used the user must specify, a set of colouringStrings and colours, where the colouringStrings 
are strings that appear in the colouring column, in this case only the leaf nodes with the 
colouringString classification will be coloured. 
 
Note that it is possible to combine the colouring of specific subtrees( the –colours option) with the 
taxonomic colouring (--taxonomyFile, --matchingColumn, --colouringColumn, --colouringNames 
options) 
 
The options must appear in the following order: 
--inputFormat=NH, NHX or NEXUS (obligatory) specifies the format of the input tree 
--colours=node,colour+node,colour+node,colour (optional) where node is a sequence name in the input 
tree and colour is an RGB colour in Hex format. Enables the colouring of a subtree rooted at a specific 
node 
--taxonomyFile=fileName (optional) where fileName is the path to the file containing the taxonomy 
--matchingColumn=digit (obligatory if taxonomyFile option used 
where digit is the number of the column to be used for matching (first column is 1) 
--colouringColumn=digit (obligatory if taxonomyFile option used) 
where digit is the number of the column to be used for colouring (first column is 1) 
--colouringNames=colouringString,colour+colouringString,colour (optional) 
where colouringString is a string from the colouring column 
where colour is the hex representation of an RGB code 



--colourSubtreeRootBranches=Y or N (default is N, obligatory if colouring either specific nodes or 
colouring using a taxonomy (or both) 
 
An input file (e.g. input.nhx) and an output file (e.g. output.graph) must also be specified. 
 
The command line for producing the cetacea in LibSea format (docs/samples/cetacea.graph) from the 
cetacea data in NHX format (docs/samples/cetacea.nhx) would be: 
In Windows (and assuming the current directory is where the jar files are located): 
j ava –Xmx126M –cp phyl o3D. j ar ; ATVapp. j ar ; .  phyl o3D. t ool s. NHt oWal r us - -
i nput For mat =NHX - - col our s=9761, 00f f 00+9722, 0000f f  - - col our Subt r eeRoot Br anch=Y 
. / doc/ sampl es/ cet aceaNCBI Dat a. nhx cet acea. gr aph 
In Linux (and assuming the current directory is where the jar files are located): 
j ava –Xmx126M –cp phyl o3D. j ar : ATVapp. j ar : .  phyl o3D. t ool s. NHt oWal r us - -
i nput For mat =NHX - - col our s=9761, 00f f 00+9722, 0000f f  - - col our Subt r eeRoot Br anch=Y 
. / doc/ sampl es/ cet aceaNCBI Dat a. nhx cet acea. gr aph 
The result of the above command line will be the creation of the output file specified by the user 
(cetacea.graph which will contain the input file data in walrus format) and the creation of a legend file 
containing a legend in JPEG format corresponding to the colouring specified by the user (cetacea.jpg). 
This file can be opened in a JPEG viewer and used as extra visual information while navigating the 
tree in Walrus (see NCBItoWalrus). 
 
The “simple”  files (docs/samples/simple.* ) are the result of colouring a tree using a taxonomy. The 
command line would be: 
In Windows (and assuming the current directory is where the jar files are located): 
j ava –Xmx126M –cp phyl o3D. j ar ; ATVapp. j ar ; .  phyl o3D. t ool s. NHt oWal r us --
i nput For mat =NHX - - t axonomyFi l e=. / doc/ sampl es/ t axo. t xt  - - mat chi ngCol umn=1 - -
col our i ngCol umn=3 - - col our Subt r eeRoot Br anch=Y . / doc/ sampl es/ t r ee. nhx si mpl e. gr aph 
In Linux (and assuming the current directory is where the jar files are located): 
j ava –Xmx126M –cp phyl o3D. j ar : ATVapp. j ar : .  phyl o3D. t ool s. NHt oWal r us --
i nput For mat =NHX - - t axonomyFi l e=. / doc/ sampl es/ t axo. t xt  - - mat chi ngCol umn=1 - -
col our i ngCol umn=3 - - col our Subt r eeRoot Br anch=Y . / doc/ sampl es/ t r ee. nhx si mpl e. gr aph 
The result of the above command line will be the creation of the output file specified by the user 
(simple.graph which will contain the input file in walrus format) and the creation of a taxonomy legend 
file in JPEG format with a different colour for each different taxonomic group at the taxonomic level 
specified by the colouringColumn (simpleTaxonomyLegend.jpg). 
 
The “complex”  files (/docs/samples/complex.* ) are the result of colouring a tree using a taxonomy, but 
instead of colouring all the nodes according to the taxonomy, specific taxonomic groups are coloured 
(the --colouringNames option) and in addition some specific nodes are chosen for colouring (the –
colours option). 
In Windows (and assuming the current directory is where the jar files are located): 
j ava –Xmx126M –cp phyl o3D. j ar ; ATVapp. j ar ; .  phyl o3D. t ool s. NHt oWal r us - -
i nput For mat =NHX - - col our s=ni ne, f f 0000 –t axonomyFi l e=. / doc/ sampl es/ t axo. t xt  - -
mat chi ngCol umn=1 - - col our i ngCol umn=3 - - col our i ngNames=cani s, 00f f 00+f i sh, 0000f f  - -
col our Subt r eeRoot Br anch=Y . / doc/ sampl es/ t r ee. nhx compl ex. gr aph 
In Linux (and assuming the current directory is where the jar files are located): 
j ava –Xmx126M –cp phyl o3D. j ar : ATVapp. j ar : .  phyl o3D. t ool s. NHt oWal r us - -
i nput For mat =NHX - - col our s=ni ne, f f 0000 –t axonomyFi l e=. / doc/ sampl es/ t axo. t xt  - -
mat chi ngCol umn=1 - - col our i ngCol umn=3 - - col our i ngNames=cani s, 00f f 00+f i sh, 0000f f  - -
col our Subt r eeRoot Br anch=Y . / doc/ sampl es/ t r ee. nhx compl ex. gr aph 
The result of the above command line will be the creation of the output file specified by the user 
(complex.graph) which will contain the input tree (tree.nhx) in walrus format and the creation of a 
taxonomy legend file in JPEG format (complexTaxonomyLegend.jpg) with a different colour for each 
taxonomic group specified in the –colouringNames option. Note that the colouring names “canis”  and 
“ fish”  are in the third column of the taxo.txt file. In addition, the node with sequence name “nine”  will 



be coloured red as specified by the –colours option and the details of this colouring will be output in 
the specific colouring legend file (complexLegend.jpg). 

5. Samples 

There are a number of samples of output from phylo3D in the directory doc/samples. 

6. Common problems 

If the tools throw OutOfMemoryExceptions then you should add the -Xmx option to your command 
line to increase the maximum amount of memory the JDK can use. To increase this to 500M (when 
using for example NCBItoWalrus), you would use the following command line: 
 
In Windows (and assuming the current directory is where the jar files are located): 
j ava - Xmx500M –cp phyl o3D. j ar ; ATVapp. j ar ; .  phyl o3D. t ool s. NCBI t oWal r us - -
nar r owTo=9721 - - col our s=9761, 00f f 00+9722, 0000f f  - - col our Subt r eeRoot Br anch=N 
cet acea. gr aph 
 
In Unix (and assuming the current directory is where the jar files are located): 
j ava - Xmx500M –cp phyl o3D. j ar : ATVapp. j ar : .  phyl o3D. t ool s. NCBI t oWal r us - -
nar r owTo=9721 - - col our s=9761, 00f f 00+9722, 0000f f  - - col our Subt r eeRoot Br anch=N 
cet acea. gr aph 
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8. Contact 

Reporting bugs, comments, suggestions relating to phylo3D: please email tim@cbu.uib.no 


