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1 AutoKEGGRec

This Matlab function rapidly assembles first-draft reconstructions (FDRs) from
KEGG based on KEGG organism IDs. See associated paper by E. Karlsen, C.
Schulz, and E. Almaas, ”Automated generation of genome-scale metabolic draft
reconstructions based on KEGG”.

2 Installation and requirements

AutoKEGGRec is a pipeline developed in Matlab 2017b and is designed to be
a part of the COBRA toolbox. The requirements are:

� A stable internet connection

� A personal computer running Matlab

� A functioning installation of the COBRA toolbox v.3

The AutoKEGGRec.m file should be copied into a folder included in the
Matlab search path, e.g. by use of the Matlab pathtool command. If every-
thing is installed and working correctly, the commands initCobraToolbox and
AutoKEGGRec 1 should work and should auto-complete themselves by using
the TAB key.

3 Usage

The function takes one mandatory input and a number of optional inputs:

outputStruct =
AutoKEGGRec( KEGG organism IDs , vara rg in )

The variable KEGG organism IDs is a string array where the elements con-
sist of either 3- or 4-letter KEGG ID organism codes, or six letter code starting
with T ; e.g. T00007 and eco are both KEGG organism IDs for Escherichia coli
K-12 MG1655.

Example input, using the five E. coli K-12 strains available as KEGG organism
IDs (09/2018):

outputStruct =
AutoKEGGRec ( [ ” eco ” ,” e c j ” ,” ecd ” ,”ebw” ,” ecok ” ] )

This function call generates an output structure containing the consoli-
dated model based on the five K-12 strains. This is the default output in the

1Note: The code uses the Matlab command parfor to download the reactions and com-
pounds from KEGG in parallel. Because of that, the parallel pool is started at the beginning
of the code. By default, the normal local parallel pool is used. You can change the number
of cores and threads by changing the parallel preferences in Matlab.
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case that no further input options are given.

Optional flags can be specified as a list of keywords after the organism IDs.
Examples of recommended usage of the pipeline is given below.

3.1 Optional flags

The nine optional inputs (flags) to use within AutoKEGGRec are:

1. ’ConsolidatedRec’
2. ’SingleRecs’
3. ’CommunityRec’
4. ’writeSBML’
5. ’OmittedData’
6. ’OrgRxnGen’
7. ’DisconnectedReactions’
8. ’GenePlot’
9. ’Histogram’

They can be added to the function call as (e.g. for the above mentioned func-
tion):

outputStruct =
AutoKEGGRec ( [ ” eco ” ,” e c j ” ,” ecd ” ,”ebw” ,” ecok ” ] ,
’CommunityRec ’ , ’OrgRxnGen ’ , ’ GenePlot ’ , ’ Histogram ’ ,
’ OmittedData ’ )

In this example, the options would add the community first draft recon-
struction of the five E. coli K-12 strains to the output Matlab structure named
outputStruct. That structure would also contain the Organisms-Reactions-
Genes matrix and a specification of the omitted reactions and compounds in-
cluding reasoning for omitting them. Furthermore, two Matlab plots would
appear, showing the gene plot and a histogram.

In the following part, the different options will be explained, including screen-
shots from Matlab 2017b and figures of the output. The three commands gener-
ating reconstructions, ConsolidatedRec, SingleRecs and CommunityRec, are
explained first.

As AutoKEGGRec is running, some information will be shown in the Mat-
lab command window, keeping the user updated on its progress. Note that
AutoKEGGRec takes some time to access all the KEGG-based information and
annotation available. For each reaction and compound, the annotation is stored
within the FDR, using the KEGG categories if no COBRA supported field is
available.

During determination of allowed compounds, the compound field ”EXACT MASS”
and the glycan field ”MASS” are summarized to into the field ”MASS”. This
does not affect the compound field ”MOL WEIGHT”.
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