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INTERNATIONAL BARCODE OF LIFE PROJECT (IBOL)  
INTERNATIONAL CONSORTIUM INITIATIVE (ICI) 

SUMMARY OF INTERIM REVIEW 
 

 
ASSESSMENT  
 
1. RESEARCH PROGRESS  
 
Progress against the original research plan is assessed as: 
 
 

Excellent                    Good                    Satisfactory               Not Satisfactory 
 

 
Please provide comments to justify your assessment.  If there are significant variances in 
the progress of specific components of the ICI, provide specific comments by sub-project 
or activity while taking into account factors such as the: 
 

• level of funding received to date; 
• duration of the funding period; 
• problems encountered; 
• progress relative to other research groups working on similar projects; and, 
• research team’s responsiveness to advances in the field and/or availability 

of new technologies since the project’s inception. 
The review committee was satisfied that overall progress on the basic research 
component of the iBOL project has been excellent in terms of being close to, or in some 
cases above, target projections of particular working groups. We also found the changes 
in target allocations presented in the interim report to be justifiable. 
 
For groups such as fungi in which barcoding has not yet begun, it is clear that consensus 
will soon be reached on the barcode regions and, subsequent to that, there are many 
species available in culture that would easily satisfy the species target of that working 
group. We are aware at this point that the barcode data generated for plants will be 
qualitatively different from that produced for most animal groups, due to the need to use 
multiple, chloroplast (and possibly nuclear ribosomal) markers. The team also noted that 
there are mounting challenges in producing barcodes for marine life due to the method of 
preservation used in museums (formalin fixation), which degrades DNA. 
 
The BIN algorithm developed for animal groups, and perhaps applicable to some protist 
groups, should prove to be particularly useful for poorly studied, speciose groups and is 
an important advancement in the informatics side of the project. Going forward, it may 
prove difficult to carefully adjust the geographic and taxonomic representation of taxa, but 
the iBOL team is aware of the issue and appears to have mechanisms in place at 
different levels where they can prevent gross overrepresentation of common taxa.  
 
Data warehousing, accessibility, and usefulness of the barcode data have been 
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enhanced by informatics advances developed by the BOLD team.  These include 
species' individual web pages, web services to download data, establishment of the BIN 
framework, the GenBank collaboration, and mirroring of BOLD. 
 
Four areas in particular will require careful ongoing monitoring. First, scale-up of 
production of informative barcodes for taxa that have been proven challenging for various 
reasons, specifically fungi, plants, marine animals, and plankton, must begin in earnest in 
the next phase of the project.  Second, guiding principles for prioritization of sequencing 
specimens and species should be clearly articulated, preferably in a posted document, to 
balance aggressive sampling of easily obtained species with less rapid sampling of other 
species.  Third, the ongoing development of next and third generation sequencing 
technologies offers the potential for increased sequencing capacity at radically lower 
costs. We are not yet at a point where these technologies will replace Sanger sequencing 
for the kinds of precise double reads that current iBOL protocols require, but the field is 
developing quickly, and future trends should be anticipated and even embraced if they 
can forward the overall iBOL mission. The fourth area is the data stream from BOLD into 
GenBank (and in reverse) and the continuing ability of BOLD to make data available in a 
user-friendly fashion as the number of records and barcoding regions increase over time. 
Ideally, records in GenBank should link back to the actual specimen or BIN entry in 
BOLD, to make the additional metadata readily available to the user. 
 
Lastly, funding for a mobile barcoding device should not be an ongoing priority for iBOL. 
The role of iBOL should rather be to encourage external developers to explore this 
possibility and help to generate a market for such a technology. In that sense, funding for 
this endeavor might fall more under WG 5.2 (Communications), rather than WG4.2 
(Mobile Barcoding). 
 
 
 
2. CHANGES TO THE RESEARCH PLAN 
 
If significant changes to the research plan have been made or are proposed for the 
future, what is your assessment of these changes? 
 

Recommended  Recommended   Not 
as proposed   with modifications    recommended  
 

Please provide comments to justify your recommendation.  Provide details of any 
modifications or additional changes that you would recommend. 

We did not perceive any major changes to the research plan in the interim report and 
review. Changes that were proposed or discussed were largely in line with expectations. 
For instance, a number of operational changes were made in the way that BOLD interacts 
with GenBank, and these have greatly improved the speed and quality of data exchange. 
Still, there is ongoing need to assure that robust QA/QC methods are in place and that the 
actual fields that are ported to GenBank are the optimal ones for the purposes of the data 
exchange. 
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It is impossible to divorce the research activities from the managerial aspects of the 
project, and our overall sense is that a more business-like model needs to be implemented 
such that financial matters are more clear and transparent to all parties involved. This will 
only benefit the researchers in the long run, and will be necessary to satisfy auditors and 
to facilitate co-funding efforts. 
 
One of the most fundamental messages that emerges from the interim report is the need 
to further internationalize the project. This can be seen as a basic change in focus from 
consolidating the core facility in Guelph to exporting operational models and protocols to 
international nodes and countries such that partner efforts and results are maximized. 
 
 
3. GE3

 
LS  

The project leaders were asked to identify the ethical, environmental, economic, legal 
and social aspects (GE3

 

LS) arising from their proposed research and to develop and 
implement a plan to address them.   

The progress towards achieving the goals of the GE3

 
LS subproject is assessed as:   

 
Excellent            Good               Satisfactory                Not Satisfactory               N/A 
 

Please provide comments to justify your assessment including comments on the progress 
towards achieving the GE3

There were no actual funded activities accomplished by the GELS team in the first 18 
months of the project. This is due to the recommendation from the original review that a 
revised GELS plan be submitted and evaluated. This was done and approved, but actual 
funded activities are just about to begin. For that reason, we assign a Not Applicable 
assessment of this component of the project at this time. We would recommend another 
interim review of the GELS component of the project 18 months from now, and in the 
meantime a more clearly articulated set of GELS deliverables against which progress can 
be measured at the time of review.  

LS milestones and the research team in place. Please take into 
account factors such as the level of funding received to date, duration of the funding 
period and problems encountered. 

 
  
 
4. ABILITY TO ACHIEVE THE OVERALL OBJECTIVES 
 
Is the research team likely to achieve the overall objectives of the project? 
 

 
Very likely            Possibly             Unlikely 

 
 X 
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Please provide comments to justify your response.  In cases where you identify issues that 
would prevent the team from meeting their objectives, please state the issues and where 
possible, propose solutions.  
If international collaborations materialize as planned, it is very likely that the numerical 
targets of the Theme 1 and 2 activities will be realized. However, scale-up of the more 
challenging taxa may incur greater costs per specimen, and especially per species, and 
we are concerned that this may compromise the ability to meet the targets.  It is partly the 
disconnect between the financial reporting and the scientific reporting where we have 
some concerns that could affect the ability to evaluate in the future how well the overall 
objectives are being accomplished. This is where we feel that a stronger managerial 
component is necessary to make the project adhere to more of a business model, aside 
from the academic goals.  
 
 
 
5.  BENEFITS FOR CANADA 
 
Based on progress to date and the future plans, please assess whether the anticipated 
results of the research are likely to, a) contribute to job creation and economic growth in 
Canada, b) social benefits c) improvements in the quality of life, health, and/or the 
environment, and d) contribute to the creation of new policies in these areas.  If 
commercialization is proposed, please comment on the strategy for IP management and 
ownership, technology transfer and benefit sharing. 
 
The progress towards realizing the Benefits for Canada is assessed as:  
 
 

Excellent                    Good                    Satisfactory               Not Satisfactory 
 

Please provide comments to justify your assessment. Have any opportunities been 
missed?  

The review committee felt strongly that the iBOL project continues to offer great benefits to 
Canada in all the aspects listed above. Canada is clearly exercising the leading role in 
barcoding efforts worldwide, and iBOL in particular is promoting this at an impressively 
large, fully international scale. Genome Canada can be proud of being primary supporters 
of this project.  One of the compelling aspects about the project is its broad application to 
a variety of important societal issues, from education to science, regulatory compliance, 
and health and the environment. 
 
 
6. GOVERNANCE & MANAGEMENT 
 
Are the established governance and management plans, processes, and structures 
appropriate and effective?  
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Yes             Remediable Concerns                        No 
 

 
Please provide comments to justify your assessment including comments on the: 

• governance and management structures and processes; 
• decision-making processes – do these ensure that critical decisions about the 

research direction can be made and provide the ability to respond to unanticipated 
difficulties? 

• effectiveness of communication mechanisms within the project. 
 

The iBOL project clearly has its roots in the academic community, and the participants 
may not have the requisite experience in large-scale, complex international projects like 
this one. For this reason, we believe that a strong, business-oriented management team is 
essential for the ultimate success of this project. The applicants are encouraged to identify 
the changes required, including a reallocation of accountabilities, to implement this 
recommendation.  
 
There is a governance and management structure outlined in the original proposal and 
interim report, but the first 18 months of the project have not been sufficient to see the 
pieces come together in an effective whole yet. For instance, a number of issues were 
raised during the initial ICI review with regards to the creation of the SAB, the recruiting of 
an Executive Director, the elaboration of a revised GELS plan, the preparation of budgets 
and other matters. While these issues were eventually addressed, it was not done in a 
timely fashion. As a result, the review committee felt that some key decisions (reallocation 
of production targets, investments in BOLD, transfer of data from BOLD to GenBank) may 
have been made in a rather informal way and without the benefit of the SAB’s advice. 
 
A tightening of the financial underpinnings of the project is recommended, in both 
accounting terms and ones that a lay person can readily understand. While we recognize 
that a lot of the responsibility for promoting co-funding to iBOL is shared among project 
managers, there could be a more formal hierarchy established to specifically address this 
very important component of the project.  
 
Recognizing the complexity of this large international project, the review committee 
recommends that another interim review of the project be implemented in 18 months time. 
 
 
 
7. HANDLING OF SCIENTIFIC DATA & RESOURCES 
 
Are the plans for handling scientific data and sharing of data and resources created by 
the project appropriate and effective?  
 
 

Yes                    Remediable Concerns                           No 
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Please provide comments to justify your assessment and, where appropriate, make 
suggestions for the improvement of the plans. 

The iBOL informatics team has made considerable progress in improving BOLD, allowing 
multiple barcode regions to be included, BINs to be generated for animal species, and 
exporting sequence data to GenBank. The committee recommends that further effort be 
devoted to specifically define what information from BOLD should be provided to 
GenBank. When GenBank provides a cross-reference back to BOLD, this should direct 
the user to the specific corresponding BOLD entry, and not the home page of BOLD. The 
NCBI BioProject Pages should be explored to see if they can offer advantages to 
coordinating data derived from iBOL. The iBOL informatics team should pay particular 
attention to synchronization of data with GenBank, as this will be of utmost importance 
especially with the establishment of iBOL nodes. The current web services offered are 
positive, but the informatics team should consider extending these services to provide a 
richer API and perhaps provide a complete exposure of all data objects. 
 
A Human Factors software engineer could be useful to use in further development of 
BOLD to ensure that it remains focused and user-friendly. In general, we recommend 
reassessment of projected costs associated with hardware and software development, as 
the needs may expand rapidly as the quantity of sequences and metadata amplifies over 
the coming years. We continue to strongly support the rapid deposition of barcode data 
into GenBank as a way of ensuring rapid access and searchability of the iBOL results. 
 

 
8. TRAINING, RECRUITMENT AND PROFESSIONAL DEVELOPMENT 
 
Has the project team been and/or will they continue to be successful in training, 
recruiting, and professional development of highly qualified personnel?  
 
 

Yes                    Remediable Concerns                  No     
 
 

 
Provide comments to justify your assessment and, where appropriate, suggest possible 
new approaches.  Please comment on the responses to any challenges faced to date. 
 
We acknowledge that the project has a strong production line component to it, so there 
are not a great number of graduate students actually involved in doing their theses, but 
there are substantial numbers of undergraduates, graduate students, and postdocs, as 
well as higher-level professionals being trained through this project. The international 
component both at Guelph and at workshops in other countries is impressive and assures 
very good exposure for the project. 
 

 
 
9. PUBLIC OUTREACH & COMMUNICATION ACTIVITIES  
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Do the activities that have been undertaken or are planned ensure that the research is 
communicated to the public and other interested parties? 
 
 

Yes                    Remediable Concerns                  No    
 

Please provide comments to justify your assessment and, where appropriate, make 
suggestions for improvement. 

There was a very informative vision document provided by John Chenery (from November 
2009), and it in he referred to a review that would be conducted on the Communications 
activities in November 2010. We saw no evidence of such a follow-up report, so we don’t 
know if this ever occurred or not. Much of the other information provided in the interim 
report was in the form of long lists of presentations, but this could have been structured 
better to help us determine how much of this communication and outreach was to fellow 
scientists as opposed to a general public. We feel that iBOL is doing an effective job of 
communicating to the peer scientific community, but more work can be done to convey the 
project goals to the broader public. There is a component of the GE3

 

LS team that 
addresses secondary educational audiences in Canada, so that is a positive step in this 
direction. The interim report is accurate in general in emphasizing that this is a critical time 
in the life of the project to export lessons learned and specific protocols to international 
nodes and partners, and the Communications working group will be a key player in this 
effort. 

 
10. FINANCIAL 
 
 Is the research progress commensurate with how funds have been spent to date?   
 

Yes           Remediable Concerns  No 
 

 
 
Please provide comments to justify your response. Include comments on the following: 

• whether explanations for budget variances are reasonable in the context of 
research progress to date;  

• the level of success in securing co-funding from other sources;   
• if there is a co-funding shortfall, suggest alternate sources of co-funding and 

comment on how the shortfall will impact the research. 
All of the members of the review committee and the due diligence review struggled to 
understand the budget information provided, and the lack of clarity proved a major 
frustration in our review. We feel that this segment of the report should have been more 
carefully vetted by senior leadership of iBOL, and/or by other organizations with proper 
accounting, budgeting, and financial reporting experience.  
 
Given that only partial information relating to funding from other sources was presented to 
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the review committee (e.g. excluding funding from NSERC and international sources and 
costs), the review committee was unable to perform a complete assessment of the 
historical and budgeted costs and funding of iBOL. Examples of issues faced by the 
review committee include: (1) the comparative analysis of actual versus budgeted costs 
and co-funding for the 18 month period ended December 31, 2010 was not reconciled;  (2) 
the comparison of Year 1 actual number of FTE, salaries and consumables to Year 2 
forecasted numbers was not possible. 
 
Furthermore, the review committee perceived a significant disconnect between what the 
project team and the due diligence reviewers considered to be valid co-funding cost 
estimations. For instance, to justify the quantum of co-funding from international sources, 
it is not sufficient to use a single, averaged co-funding cost figure of $10 per specimen, 
based on a number of very different kinds of specimen valuations from specific institutions. 
It would help if a breakdown of the actual costs incurred on average for providing the 
specimens, or obtaining the barcodes themselves, were provided for countries acting as 
major providers of specimens to iBOL. This may actually result in a considerably higher 
per specimen valuation, as long as it can be convincingly documented on a representative 
case basis.  
 
If there are cost-saving opportunities that the project team envisions in any aspects of the 
project, they should be highlighted and monitored. Possible needs for higher levels of 
funding in areas such as informatics development should also be monitored as 
appropriate. 
 
Due to the issues noted above, the review committee recommends that Genome Canada 
and other co-funders request revised financial information from the applicants that will 
present the overall picture of the project (including valid co-funding and co-funding from 
other sources and their related costs), and that will enable a comparison of Year 1 to Year 
2 on a comparable basis. 
 
 
 
11. Progress towards addressing the issues raised at the time of the initial ICI 
review 
 
 

Excellent         Good   Satisfactory  Not Satisfactory  
 

 Please comment specifically on the progress towards addressing the issues that were 
raised by the Expert Committee at the initial review listed below: 
 

• the resolution of outstanding management, budget and co-funding issues; 
• the revision of the GE3

• the establishment of a Technology Development Advisory Group (TDAG) 
and a Science Advisory Board (SAB);  

LS component of the proposal; 

• the implementation of a quality control/quality assurance monitoring system; 
and, 

   X 
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• the resolution of outstanding issues with the public release of data in the 

All of the points raised at the time of the initial ICI review were addressed in one way or 
another by the project team in the interim review, but we were not convinced in all cases 
that the solutions proposed were entirely adequate. Specifically, we feel that there still 
remain significant management, budget, and co-funding issues that need to be better 
resolved for the successful completion of the project, or more clearly communicated to 
alleviate concerns that arise due to lack of transparency. The GE

International Nucleotide Sequence Database Collaboration (INSDC);  

3LS component is still a 
work in progress, and we need a better idea of what the actual deliverables of the working 
groups in GE3

 

LS will produce. More frequent and better documentation of the meetings of 
the SAB and TDAG will be helpful in monitoring ongoing progress of the project. A QC/QA 
system has been implemented in several of the informatics components, but additional 
steps are required to achieve full and effective integration of iBOL data into GenBank, as 
described above in section 7. 

 
OVERALL RECOMMENDATION 
 
 

Further funding for the ICI is recommended  
 
 
Further funding for the ICI is recommended with modifications  
 

 
Further funding for the ICI is not recommended  
 

 
Please provide a brief summary of the status of the project and a justification for your 
recommendation.  Where issues have been identified, state whether these are major or 
minor, what actions should be taken (e.g., activities that should be reduced, abandoned or 
strengthened), alternate approaches to be considered and avenues to strengthen the 
project.  
 
The committee's overall evaluation of progress to date is highly positive.  Several points 
are worth highlighting.  First, the project is rapidly expanding its international scope, with 
the Guelph team at the center of the effort. Guelph serves as a hub in terms of managerial 
coordination; scientific integration; data generation, processing, warehousing, and 
distribution; hosting scientists to learn barcoding; and more. Consequently, the visibility of 
Canadian genomics internationally is significantly enhanced by iBOL. Second, after a 
challenging start, iBOL has kicked into high gear in terms of data generation, and barring a 
few relatively minor target adjustments, has largely fulfilled the stated goals of the data 
production effort.  Third, it has made significant progress in bioinformatics with the 
GenBank collaboration beginning to produce the desired results and BOLD becoming a 
more powerful and user-friendly resource. 
 
We believe that the trajectory of iBOL strongly points in the direction of accomplishing the 
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goals of the project.  We do, however, recommend another interim review in 18 months in 
order to assess whether the momentum of this still young, large scale effort is being 
maintained. There are several diverse reasons for this recommendation, broadly falling 
into five categories:  scientific, outreach/marketing, GELS, managerial and financial.   
 
Science: Scientifically, we have no outright concerns and encourage the team to proceed 
as planned, but note five specific areas for evaluation at the next interim review: 
 

• Ensuring that projected progress is made in the 'challenging taxa' category (see 
Section 1 above);   

• Further development of GenBank/BOLD interoperability and BOLD functionalities;   
• Articulating and following guiding principles for prioritization of specimens;  
• Dropping of the mobile barcoding activity and tasking the technology development 

group with the monitoring of technology development in this area;  and, 
• More aggressive pursuit of next generation sequencing technologies, which may 

require some adjustments of both upstream (wet) and downstream (dry) protocols. 
 
Outreach/marketing: This item includes interfacing with other agencies such as 
environmental and agri/food agencies. We specifically encourage implementation (and 
reporting on the success) of the 2009 strategy document. 
 
GE3LS:  The progress of the GE3LS aspects could not be reviewed at this time because 
the GE3LS team had only received approval of the revised GE3

The GELS team should identify a more clearly articulated set of deliverables that can be 
evaluated at the next interim review in 18 months.. 

LS plan in July of 2010.  

 
 
Financial: Financial reporting needs to be done in a standard and more transparent way.  
This will become more of a challenge as the project brings in more international partners. 
We also note that rigid application of the co-funding model of Genome Canada might 
obscure and complicate what ought to be more straightforward metrics of scientific 
achievement.  We encourage iBOL and Genome Canada to devise a creative solution that 
ensures the desired 3:1 ratio of funding is achieved on the basis of sensible metrics A fair, 
transparent and simple way of evaluating co-funding from multiple international sources is 
required. 
 
Management: We recommend in broad terms that iBOL move towards a more business-
like model of project management (some aspects of which have already begun).  This will 
ensure financial transparency, efficient prioritization, appropriate use of funds for the large 
diversity of activities, and more effective international coordination. 
 
Overall:  The committee is highly supportive of continued funding. Any concerns 
expressed are remediable and this can be assessed by another interim review after 18 
months. 
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