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1.   Synopsis 
The IMG/ER & IMG/M ER Submission Site provides support for submitting (a) 
microbial genome datasets for inclusion into IMG/ER and (b) microbial metagenome 
datasets for inclusion into IMG/M ER; when needed, reference genome datasets can be 
also submitted for inclusion into IMG/M ER. Datasets included into IMG/ER or IMG/M ER 
are available only to (i.e., can be viewed, analyzed, curated by) the scientists who have 
submitted these datasets. Datasets submitted for inclusion into IMG/ER or IMG/M ER 
need to be associated with a project specified in IMG-GOLD or GOLD. After inclusion 
into IMG/ER or IMG/M ER, these datasets are analyzed in the context of all other public 
genomes and metagenomes available in IMG/ER and IMG/M ER, respectively. 

• IMG/ER & IMG/M ER Submission Site is at: http://img.jgi.doe.gov/submit  

• IMG/ER is at: http://img.jgi.doe.gov/er 

• IMG/M ER is at: http://img.jgi.doe.gov/mer     

• IMG-GOLD is at: http://img.jgi.doe.gov/gold  

• GOLD is at: http://www.genomesonline.org/  

Users not familiar with IMG’s analytical tools can peruse the following papers and 
documents: 
• A brief introduction to IMG is provided in (Markowitz, Szeto & al 2008). 

• A brief introduction to IMG/M is provided in (Markowitz, Ivanova & al 2008). 

• A user guide for IMG is available at: http://img.jgi.doe.gov/pub/doc/using_index.html. 

• A user guide for IMG/M is available at: http://img.jgi.doe.gov/m/doc/using_index.html.  

• Materials on various aspects of microbial genome sequence data processing and 
analysis are available at: http://img.jgi.doe.gov/pub/doc/education.html. 

The purpose of this document is to serve as a use guide for submitting microbial 
genome and metagenome datasets to IMG/ER and IMG/M ER, respectively. 

1.1   IMG ER & IMG/M ER Content 
The IMG ER genome content baseline consists of all the public isolate genomes in IMG 
2.5 (as of July 1st, 2008). The IMG/M ER genome and metagenome content baseline 
consists of all the public isolate genomes and metagenomes in IMG/M 2.4 (as of July 1st, 
2008). The baseline for IMG ER and IMG/M ER is updated 2-3 times per year. 

Genome and metagenome datasets submitted for inclusion into IMG/ER and IMG/M ER 
may contain gene models and/or product names generated using a genome or 
metagenome annotation pipeline. Alternatively, these datasets may contain only DNA 
sequences, whereby gene prediction and product name assignment are carried out 
using the IMG annotation pipeline (Ivanova et al. 2008) 
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1.2 Submission Summary 
In order to submit a dataset to IMG ER or IMG/M ER, you need to: 
1. Get account (section 2) via Request Account at: http://img.jgi.doe.gov/request. 

Only one account is needed to access the IMG ER & IMG/M ER 
submission site, IMG ER and IMG/M ER. 

2. Prepare files for submission (section 3).  
3. Select submission type (IMG ER or IMG/M ER) 

a. For IMG ER (section 4): 
i. Find or define in IMG-GOLD the genome project to be associated with 

the submitted dataset (section 4.1); 
ii. Submit the genome dataset and provide data processing 

requirements, including gene prediction, EC prediction, product name 
assignment (section 4.2); 

iii. Check the status of your submission (section 4.3). 
b. For IMG/M ER (section 5): 

i. Find or define in IMG-GOLD the metagenome project and sample to 
be associated with the submitted dataset (section 5.1); 

ii. Submit the metagenome dataset and provide data processing 
requirements, including gene prediction, EC prediction, product name 
assignment (section 5.2); 

iii. Check the status of your submission (section 5.3). 
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2.  Getting Started 
In order to be able to submit dataset to IMG/ER and IMG/M ER and then gain access to 
these systems, users need to have an IMG account which can be requested by filling the 
Request Account form at: http://img.jgi.doe.gov/request,  as illustrated in Figure 1. 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Request Account for IMG ER & IMG ER. 

All fields marked with “*” are mandatory. The reasons for requesting an account need to 
be explained in detail, including the type of datasets to be submitted and the nature of 
the planned analysis or studies. 
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3. Preparing Dataset Files for Submission 
Data files submitted to IMG ER and IMG/M ER need to be Genbank or FASTA format. 
Note that data files in other formats, such as EMBL are not accepted for submission. 
Genbank files contain the nucleotide sequence of the genome or metagenome as well 
as the coordinates, translation and annotation of the predicted genes. FASTA files 
contain only the nucleotide sequence of the genome and are used with IMG ER or 
IMG/M ER gene prediction and functional annotation. 

Check that your data file is in Genbank format by checking the first line which should 
start with the word “LOCUS”. A thorough validation of the file can be carried out using a 
data viewer or editor such as Artemis (http://www.sanger.ac.uk/software/artemis) 

If there are multiple dataset components, such as multiple contigs of a draft genome, 
or an organism with multiple replicons, then these components must be concatenated 
into a single file1. 

For submissions in FASTA format there are no other requirements. For submissions in 
Genbank format, please check the following in order to avoid errors at later stages and 
subsequent delays in the processing of a submission please make sure that the 
ORGANISM and the first SOURCE line for each contig contain the same information. 
For example:  

SOURCE   my favorite sequence XXX 
 ORGANISM  my favorite sequence XXX 
   Bacteria; Proteobacteria; … 

There is a “source” section under the FEATURES line, where the “organism” and 
mol_type” should be included, as illustrated below: 

FEATURES        Location/Qualifiers 
       source     1..807 
                     /organism="my favorite sequence XXX" 
                     /mol_type="genomic DNA" 
                     /isolation_source="dinner table" 

                     /collection_date="19-Apr-2005" 

Prior to inclusion into IMG ER or IMG/M ER, a dataset needs to contain genes (CDSs). 
Contigs that do not contain genes can be included in the submitted dataset as long as 
some of the other contigs contain genes. If only the DNA sequence is available for 
submission, gene prediction can be carried out by the IMG ER data processing 
pipeline prior to inclusion into IMG ER or IMG/M ER. 

Note that each gene (CDS) has a unique locus tag, product name and valid translation, 
as illustrated below: 

CDS  642..2006 
/locus_tag="locus_0001" 

                                                 
1 In a Unix environment “> cat contig1.gb contig2.gb > allContigs.gb”  would concatenate files 
“contig1.gb” with file “contig2.gb”. The same concatenation in a Windows environment is 
accomplished by typing “more contig1.gb contig2.gb > allContigs.gb”. 
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/product="chromosomal replication initiator protein DnaA"                 
/translation="MVDYDVNKVWEDIKEVIKKELNPSPTDISYNTWVETLVPICFDE                
NDTFILKAFADFHRDIVINRYSLLILNALRQLYSPHLSLKVILPNEVEKYKKYIKQKQ         
EEKVEVTTTLNPKYTFETFVVGNNNRLAHAAALAVAETPPGEKTYNPLFIYGGVGLGK                
THLMHAIGHHVLKLYPDTKVMYVTSEIFTNELIAAIRDEKTDEFRMKYRNVDVLLIDD                
IQFLGGKERTQEEFFHTFNTLYEANKKIILSSDRPPKEINTLEDRLRSRFEWGLITDI                
QPPDFETRIAILSKKCQLEGTPVPQHILEFIASKIETNIRELEGALNKILAYSKLMAP           
DKEITLELAEKALKEFIDTNTKKELTIEDIQAEVAGYFNIKLEDFKSSRRSRNVAFPR                
QIAMYLARELTNVSLPKIGEAFGGKDHTTVLHACEKIKELINKDTNIRNTVENLKKRL 

      INRE" 

If a locus tag or a product name is not provided the file will be loaded, however it will be 
difficult to proceed with data analysis in IMG-ER.   

A valid translation of the gene is necessary to proceed: if one CDS does not have a valid 
translation, the submission validation tool will generate an error and the submission will 
be cancelled. 
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4. IMG ER Dataset Submission 

After login into the IMG/ER & IMG/M ER Submission Site (img.jgi.doe.gov/submit), 
select IMG ER Submission from the main menu and then “Submit Dataset to IMG ER” 
on the IMG ER Submission page (Figure 2.i). 

 
Figure 2. Submission of a new genome dataset to IMG ER. 

4.1 Associating a Genome Dataset Submission with a Project  
Each dataset submission has to be associated with a project that has been specified in 
IMG-GOLD. The “Search Project for Your Submission” page allows finding a project 
using the GOLD Stamp ID or by searching on one or several fields as illustrated in 
Figure 2.ii. The search returns a list of projects that satisfy the search criteria, as 
illustrated in Figure 2.iii. If no project has been yet specified, follow the link to IMG-
GOLD in order to specify a new project, as illustrated in Figure 3.  

Project specification with IMG-GOLD is outside the scope of this document. Briefly, such 
a specification involves information on Organism (Figure 3.i), Project (Figure 3.ii), 
Links (Figure 3.iii) and various Metadata fields (Figure 3.iv). The metadata fields follow 
the Minimum Information about a Genome Sequence (MIGS) guideline2 of the Genomic 
Standards Consortium (Filed & al 2008). An example of a project specified with IMG-
GOLD is shown in Figure 6 below. 

                                                 
2 The MIGS/MIMS checklist is at http://gensc.org/gc_wiki/index.php/MIGS/MIMS. 
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Figure 3. Specifying a new project in IMG-GOLD. 

 
Figure 4. Specifying data processing requirements for a genome dataset submission. 
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Note that archaeal, bacterial and eukaryal genomic projects specified with IMG-GOLD 
are associated with a GOLD stamp and are listed in the GOLD project catalogue. 
Projects for viruses and plasmids that are not part of another genomic project can be 
specified with IMG-GOLD but are not associated with a GOLD stamp nor listed in the 
GOLD catalogue. 

From the list of projects returned by the project search, such as the search illustrated in 
Figure 2.ii, the project associated with the submitted dataset can be selected as 
illustrated in Figure 4.i.  

4.2 New Genome Dataset Submission 
Once a project is selected, the “New Genome Dataset Submission” allows specifying 
the location of the dataset files as well as the type of data processing required for 
including the dataset into IMG ER, including gene calling using GeneMark (for 
submission in FASTA format), EC# derivation using PRIAM, and product name 
assignment (Ivanova et al. 2008), as illustrated in Figure 4.ii. 

Figure 5. List of genome dataset submissions and associated information. 

Datasets submitted in Genbank format are checked for Genbank format consistency. 
An email with a report of this validation, as illustrated below, is subsequently sent to the 
email associated with the submitter. 
Submission report for genome X, submission ID: 11_58_2471_16_975.  
Submitted by: Jane Doe (jane). User's e-mail: jdoe@somewhere.com.  
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File has been processed.  
0 errors reported.  
0 warnings issued.  

This is an automated message. Please do not reply. 

4.3 Dataset Submission Status 
If a user has already submitted genome datasets to IMG/ER, then after login into the 
IMG/ER & IMG/M ER data submission site and selecting IMG ER Submission from the 
main menu, the list of these submissions is displayed as illustrated in Figure 5.1.  

The status of a submission can be checked either by clicking on the “Check Status” 
button or directly on the Submission ID, as shown in Figure 5.i. A submission summary 
is then displayed, as illustrated in Figure 5.ii.  The status of the submission is displayed 
in the “Submission Status” field and can have one the 11 values shown in Figure 5.iii. If 
the list of submission is long, the list of displayed submissions can be reduced by 
applying a filter on the submission status and/or submission date, as illustrated in Figure 
5.iii. 

The information on the project associated with a specific submission can be reviewed by 
clicking on ER Submission Project ID. For example, by clicking on “12201” project 
identifier shown in Figure 5.i, will result in displaying information on Project 12201, as 
shown in Figure 6, including information specific to the organism (Figure 6.i), project 
(figure 6.ii), associated links (Figure 6.iii) and metadata (Figure 6.iv). 

 
Figure 6. Project information associated with a genome data submission. 
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5.  IMG/M ER Dataset Submission 

After login into the IMG/ER & IMG/M ER Submission Site (img.jgi.doe.gov/submit), 
select IMG M ER Submission from the main menu and then “Submit Metagenome 
Dataset to IMG/M ER” on the IMG ER Submission page (Figure 7.i). Note that in certain 
cases isolate genome datasets can be also submitted for inclusion into IMG/M ER. This 
is discussed later below. 

 

Figure 7. Submission of a new metagenome dataset to IMG/M ER. 

5.1 Associating a Metagenome Dataset Submission with a Project and Sample 
Each metagenome dataset submission has to be associated with a project and a sample 
within that project, both previously specified in IMG-GOLD. The “Search Metagenome 
Projects for Your Submission” page allows finding a metagenome project using the 
“GOLD Stamp ID” or “Project Display Name” as illustrated in Figure 7.ii. Note that 
“Project Type” and “Domain” are already preset to “Metagenome” and “MICROBIAL” 
respectively, following GOLD conventions for specifying metagenome projects. The 
search returns a list of metagenome projects that satisfy the search criteria, as illustrated 
in Figure 7.iii.  

If no project has been specified yet, follow the link to IMG-GOLD in order to specify a 
new metagenome project as illustrated in Figure 8. Metagenome project specification 
with IMG-GOLD is outside the scope of this document. Briefly, such a specification 
involves information on Metagenome, Project, Links, and various project specific 
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Metadata fields, as illustrated in Figure 8. The metadata fields follow the Minimum 
Information about a Metagenome Sequence (MIMS) guideline of the Genomic Standards 
Consortium (Filed & al 2008). An example of a project specified with IMG-GOLD is 
shown in Figure 12.i below. 

Figure 8. Specifying a new metagenome project in IMG-GOLD. 

From the list of projects returned by the project search, such as the search illustrated in 
Figure 7.iii, the project for the submitted dataset can be selected using “Select Sample”, 
(see Figure 7.iii), which will return its associated list of samples displayed on the Select 
Sample to Submit page as illustrated in Figure 10.ii. 
If for a specific project the appropriate sample has not been yet specified, then on the 
Select Sample to Submit page (see Figure 10.ii) either: 

1. follow the link to IMG-GOLD in order to specify a new sample, as illustrated in 
Figure 9, or 

2. Create a default sample using the “Create Default Sample” button which will 
add a new sample to the list of samples on this page. 

Sample specification with IMG-GOLD is outside the scope of this document. Briefly, 
such a specification involves information on Sample Collection (Figure 9.i), 
Metagenome (Figure 9.ii), and sample specific Metadata fields (Figure 9.iii). Similar to 
the project specific metadata fields, the sample specific metadata fields follow the 
Minimum Information about a Genome Sequence MIMS) guideline of the Genomic 
Standards Consortium. An example of a sample specified with IMG-GOLD is shown in 
Figure 12.ii below. Note that a sample created using “Create Default Sample” can be 
further edited or revised using IMG-GOLD. 
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Figure 9. Specifying a new metagenome sample in IMG-GOLD. 

5.2 New Metagenome Dataset Submission 
Once a project is selected from the list of projects returned by a metagenome project 
search, as illustrated in Figure 10.i, the list of samples associated with the selected 
project are displayed as illustrated in Figure 10.ii.  A sample from this list is then selected 
for the metagenome dataset submission. Note that the “New Metagenome Dataset 
Submission” form for a sample  (Figure 10.iii) is similar to the form for a project (Figure 
4.ii) except the second field which displays the Submission Sample ID rather than the 
Submission Project ID. 

Once a sample is selected, the “New Metagenome Dataset Submission” form allows 
specifying the location of the dataset files as well as the type of data processing required 
for including the dataset into IMG ER, including gene calling, EC# derivation using 
PRIAM, and product name assignment (Ivanova et al. 2008), as illustrated in Figure 
10.iii. 

Note that there are two gene calling options available for metagenomes that are 
submitted in FASTA format. GeneMark can be employed for metagenome sequences 
generated using Sanger sequencing, similar to isolate genomes. For short metagenome 
reads generated using 454 pyrosequencing, gene identification can by carried out using 
the proxygene method described in (Dalevi et al. 2008). Note also that for metagenome 
datasets additional data can be included into IMG/M ER, such as contigs, singlets, bins, 
and READS (see lower part of Figure 10.iii). 
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Figure 10. Specifying data processing requirements for a metagenome dataset 

associated with a sample of a specific project. 

Similar to genome dataset submissions, a metagenome dataset submitted to IMG/M ER 
is checked for Genbank format consistency and an email with a report of this validation 
is subsequently sent to the email associated with the submitter, as discussed above for 
genome dataset submission. 

5.3 Metagenome Dataset Submission Status 
If a user has already submitted a metagenome datasets to IMG/M ER, then after login 
into the IMG/ER & IMG/M ER data submission site and selecting IMG M ERSubmission 
from the main menu, the list of these submissions is displayed as illustrated in Figure 11. 

The status of a submission can be checked either by clicking on the “Check Status” 
button or directly on the Submission ID, as shown in Figure 11.i. A submission summary 
is then displayed, as illustrated in Figure 11.ii.  The status of the submission is displayed 
in the “Submission Status” field and can have one of the 11 values shown in Figure 
5.iii. If the list of submission is long, the list of displayed submissions can be reduced by 
applying a filter on the submission status and/or submission date, as illustrated in Figure 
5.iii. 
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Figure 11. List of metagenome dataset submissions and associated information. 

The information on the metagenome project associated with a specific submission can 
be reviewed by clicking on ER Submission Project ID. For example, by clicking on 
“10739” project identifier shown in Figure 11.i, will result in displaying information on 
Project 10739, as shown in Figure 12.i, including information specific to the project, 
associated links and metadata. 

The information on the metagenome sample associated with a specific submission can 
be reviewed by clicking the Sample ID part of the ER Submission Project ID. For 
example, by clicking on “10022” sample identifier shown in Figure 11.i, will result in 
displaying information on Sample 10022, as shown in Figure 12.ii, including information 
specific to the sample, metagenome, and metadata. 

5.4 New Genome Dataset Submission to IMG/M ER 

If the baseline of public isolate genomes in IMG/M ER does not contain reference 
genomes of interest for analyzing specific metagenome datasets3, individual genome 
datasets can be submitted for inclusion into IMG/M ER by following the “Submit 
Genome Dataset to IMG/M ER” link provided on the IMG/M ER submission page (see 

                                                 
3 The isolate genome baseline of IMG/M ER is updated once or twice each ear, therefore it may 
not contain isolate genomes available in Genbank, RefSeq or even the public version of IMG 
which is updated more frequently. 
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bottom part of Figure 7.i). The submission of such datasets to IMG/M ER is identical to 
the submission of genome datasets for IMG ER. 

 
Figure 12. Project information associated with a metagenome data submission. 
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