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The community working on model organisms is growing steadily and the number

of model organisms for which proteome data are being generated is continuously

increasing. To standardize efforts and to make optimal use of proteomics data

acquired from model organisms, a new Human Proteome Organisation (HUPO)

The HUPO initiative on Model Organism Proteomes,
iMOP
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initiative on model organism proteomes (iMOP) was approved at the HUPO Ninth

Annual World Congress in Sydney, 2010. iMOP will seek to stimulate scientific

exchange and disseminate HUPO best practices. The needs of model organism

researchers for central databases will be better represented, catalyzing the integra-

tion of proteomics and organism-specific databases. Full details of iMOP activities,

members, tools and resources can be found at our website http://www.

imop.uzh.ch/ and new members are invited to join us.
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1 Introduction

The principle behind the use of model organisms is that fundamental biological

processes are common and that by studying an experimentally amenable species

one can make valid inferences to better understand a less studied species.

Perhaps, the most famous example is given by Gregor Mendel’s peas, which he

carefully selected based on the phenotypes of the traits he was interested in, and

from which he derived the general principles of inheritance. Likewise, modern

model organisms are generally chosen to be easily cultivated in the laboratory, to

be amenable to experimental manipulation and to have rather short generation

times. A historical perspective is provided by M .uller and Grossniklaus [1].

Several model organisms were amongst the first to have fully sequenced and

annotated genomes, and in parallel many of these systems also developed

extensive systematic genetic resources (e.g. knock-out lines, facile transforma-

tion, RNAi libraries). The use of model organisms can thus permit experiments

that would be impossible in other organisms, such as genetic and transgenic

manipulations, see [2] for an illustrative review.

Not all biological processes and pathways are common to all life, so the

relevance of a model organism might be limited to relatively closely related

species, such as mouse models of human diseases, or the weedy Arabidopsis
thaliana for crop plants. Conversely, evolutionary insights can be gained

through comparative studies of diverse organisms, for example the innate

immune systems of plants or animals [3], the conservation of histone modifi-

cations [4] or comparative functional analysis of worm and fly proteomes [5].

Indeed, such is the diversity of model organisms, and the rapidity of genome

sequencing and genetic tool generation, that it is becoming difficult to draw a

line between a ‘model’ and a ‘non-model’ organism. While neither farm animals

nor plant pathogenic fungi spring to mind when considering proteomic

experiments, both areas have been recently explored by proteomic tools [6, 7].
Moreover, many organisms interact with other organisms, either as important

commensals or as pathogens [8, 9]. Thus, the knowledge of these organisms’

proteomes is also of significant importance for understanding their interactions

and full proteome.

At present, the analysis of proteomic data (particularly MS-based data) relies

heavily on the availability of the appropriate annotated genome sequence for

database-dependent spectrum assignments. Thus, well-established model

organisms benefit from their long history of genetic resources and, for some of

these organisms, large-scale proteomics studies have become an essential

part of the research endeavour as exemplified recently by a special issue in

Journal of Proteomics [10]. In some cases, proteomics has contributed to the

identification of open reading frames and splice events [11, 12]. Many

species benefit from stable locus identifiers, widely accepted ‘gold-standard’

databases, and extensive proteome coverage [13]. With the ability to use
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metabolic labelling in several live model organisms, highly advanced proteomic

techniques are becoming available, a few examples of recent work or reviews

include: Arabidopsis [14], the SILAC fly [15], Chlamydomonas [16] and Caenor-
habditis elegans [17]. Whilst there are some expert proteomic groups who work on

many organisms, such expertise in proteomics is not easily reproduced by

species specialists. Several model organisms serve as important tools for the

development of novel analytical approaches, as their complexity is often reduced.

An example is the use of the human pathogen Leptospira interrogans to determine

the cellular concentration of proteins [18]. Furthermore, the availability of well-

defined biological material (e.g. bacterial strains or cloned plants) permits

reproduction and comparison of analytical techniques between many labora-

tories [19].

Scientists involved in research using model organisms tend to view them-

selves as members of specific species research communities or addressing a

specific biological question, rather than as ‘model organism researchers’. Some

of these research communities are highly cooperative and well organized with

community meetings and shared resources, including databases for proteomics

(e.g. Arabidopsis [20, 21] and Drosophila [22]). While other endeavours have had

a technical focus, e.g. a database of phosphorylation sites in model organisms

[23] or a shared research focus e.g. a recent initiative for plant proteomics has

been launched [24]. However, in other cases, communities and resources are

more fragmented and proteomic studies are less advanced. In those cases,

groups that initiate new proteomic projects may face basic technical challenges

in their efforts to characterize the proteome of their favourite model organism.

These can range from issues of a small community, difficulties in obtaining pure

cell populations and integration of proteomics data into already well-established

organism-centric databases.

In order to better address these challenges, we have established a new Human

Proteome Organisation (HUPO) initiative on model organism proteomes

(iMOP; http://www.imop.uzh.ch) to create a global network of experimental and

bioinformatics groups interested in model organism proteomes. The initiative

will ensure that the same principles, protocols and standards used in all current

HUPO initiatives will also be applied to all model organisms. Importantly, the

iMOP initiative will not focus on a single species but will bring together model

organism proteomics researchers to reach the critical mass necessary to gain

sufficient traction and impact within the scientific community. In these times of

rapid genome sequencing, iMOP intends to operate a broadly inclusive policy;

researchers of any ‘non-human’ organism are welcome to join, regardless of how

‘well established’ their organism is as a model.

2 Vision and objectives

The vision of iMOP is to create a community of researchers by providing

resources and tools to facilitate the exchange of data, by sharing protocols and by

providing best practice guidelines for model organism proteomics. This vision

encompasses at least three levels: (i) interaction between model organism

researchers and the main body of HUPO; (ii) interaction between proteomic

researchers studying different organisms; and (iii) outreach or promotion of

proteomics to the wider model organism communities. Due to these interactions

(Fig. 1) iMOP will both promote a better visibility of model organism commu-

nities within HUPO, as well as a better appreciation of proteomics within the

various model organism communities. Increased interactions among model

organism proteomics researchers are also expected to lead to the development of

joint resources and standards that should ultimately lead to improved and

innovative science.
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Our specific objectives are:

(i) Integrate different model organism research groups into a model organism

proteomics community and promote interaction between members.

Scientific interactions within iMOP will be encouraged both through the

exchange of visiting researchers between the labs, as well as through workshops

during the regular HUPO meetings and specific iMOP meetings. iMOP will also

promote the flow of information into HUPO, for example by contributing to the

comparative aspects of the Human Proteome Project [25].

(ii) Promote HUPO standards and best practices.

In analogy to established HUPO initiatives, the use of best practices will be

adopted within the iMOP community. For example, standardized data acquisi-

tion, analysis, storage and exchange using established platforms will be facili-

tated by following HUPO PSI guidelines.

(iii) Integrate and link proteome and organism-specific databases.

Several proteomics data repositories encompassing different species exist (e.g.

PRIDE [26], PeptideAtlas [27]). To facilitate access to all proteome data, iMOP

will help to efficiently link proteome-centric and organism-based databases.

iMOP will act as a catalyst to facilitate linking and integration of already estab-

lished databases: it will not become another data repository itself. In this respect,

it is already clear that meaningful sharing of proteome data will require a

standardized file format and a consistent way for dealing with ambiguities, both

in terms of protein inference and to support quantitative proteomics workflows

[28]. Furthermore, software tools will need to be built to navigate databases

efficiently and intuitively. Indeed, since most biologists are interested in using

rather than generating proteomics data, it is important that proteomics data will

be easily accessible, can easily be manipulated and analyzed and different data

sets easily compared. iMOP will help develop the required software tools to

navigate the databases and to extract and compare sub-data sets. Such tools

Figure 1. Interactions promoted by the iMOP initiative; interactions between HUPO and

model organism communities (red box), interactions across model species groups to

facilitate between-species comparisons (blue box) and interactions between proteomics

researchers and the wider species-specific communities to promote proteomics as a key

tool in these communities (green boxes).
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should, for example, allow for the global comparison of proteomes of different

model organisms. Moreover, because many of these proteins have counterparts

in human cells, these tools will allow for a comparative analysis of pathways and

mechanisms conserved between model organisms and humans.

3 Organisation of iMOP

The founding meeting for iMOP took place on April 27 and 28, 2011 in Zurich,

Switzerland. A number of issues were tabled including strategies on how to

attract more groups working on species not yet represented within iMOP, and

how to identify the biological needs of the model organism community. In

addition, chairs were elected and the formal organization and structure of iMOP

was undertaken. At the founding meeting of iMOP the participants unan-

imously elected Michael Hengartner (University of Zurich) as Chair and also

appointed three co-chairs: Steve Briggs (UC San Diego), Andreas Tholey (Kiel

University) and Klaas van Wijk (Cornell University). The co-ordinator of iMOP is

Sabine Schrimpf (University of Zurich). The iMOP website is http://www.

imop.uzh.ch/ and the organisation email is imop@imls.uzh.ch. A number of

species are already well represented through the research focus of current iMOP

members. Names and research interests of current members are available

through the iMOP website.

4 Concluding remarks

Full details of iMOP activities, members, tools and resources can be found at our

website http://www.imop.uzh.ch/ and new members are warmly invited to join

our initiative.

The authors have declared no conflict of interest.
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