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‘Looking 
Forward 
to Future 
Collaboration’

The International Barcode 
of Life project is now an 
Associate Participant of 
the Global Biodiversity 
Information Facility. 
iBOL Executive Director 
Peter Freeman signed 
a Memorandum of 
Understanding formalizing 
the relationship between 
the two organizations 
during a visit to the 
GBIF Secretariat in 
Copenhagen.

In a press release, GBIF 
welcomed the promise 
of future collaboration 
with iBOL in line with the 
GBIF new Strategic Plan 
to enhance the capability 
of accessing and 
increasing the wealth of 
genomic data describing 
the immense richness 
of biodiversity still to be 
discovered.

iBOL brings the total 
number of GBIF 
Participants up to 103; 
56 country members 
and 47 international 
organizations.

GBIF Welcomes 
iBOL as New Member
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In appearance, it is not unlike a common 
housefly, but there the similarity ends. The 
blood-sucking African tsetse fly (including all 

species in the Glossina genus) transmits Human 
African trypanosomiasis, also known as sleeping 
sickness, making it one of the world’s most 
dangerous disease vectors.

Tsetse flies are 
notoriously difficult 
to observe in nature. 
They don’t form 
swarms, preferring 
to rest alone in 
bushes waiting for 
a source of warm 
blood to wander 
by. This creates 
big challenges for 

scientists and public health officials, who need to 
observe the insects’ hosts, identify the organisms 
they feed on and understand feeding patterns in 
the ongoing campaign to devise effective control 
strategies.

They are challenges tailor-made for DNA barcoding 
and researchers affiliated with iBOL Working Group 
1.4 – Animal Parasites, Pathogens and Vectors. By 
barcoding the blood meal of tsetse flies trapped at 
specific locations, researchers can target them by 
region and feeding preference, and optimize control 
measures depending on the prey.

“We want to guide control strategies that meet the 
specific needs of the areas where tsetse flies are 
present and a threat,” says WG 1.4 chair Dr. Daniel 
Masiga, research scientist and Head of the Molecular 
Biology and Bioinformatics Unit at the International 
Centre of Insect Physiology and Ecology (ICIPE) in 
Nairobi. “This will reduce the risk of trypanosomes 
coming into contact with all life forms.”

Tracking the Tsetse with Barcodes:
DNA Analysis Helps to Optimize Control Measures

Masiga says information on the source of tsetse 
fly blood meals is essential in understanding the 
relationship between hosts and vectors, and their 
respective roles in the trypanosomiasis transmission 
cycle.

It’s a vital mission. An estimated 70,000 people in 
36 countries of sub-Saharan Africa are currently 
infected with trypanosomiasis. The most recent 
epidemic, in Uganda in 2008, caused 48,000 deaths. 
The annual economic impact is estimated at US$4.5 
billion with around three million cattle dying from 
tsetse-transmitted trypanosomes every year.

Tsetse flies are resourceful and opportunistic and feed 
on whatever suitable hosts are available. But when 
there’s a shortage of prey, their choices are mainly 
guided by their sense of smell. Masiga and Catherine 
Muturi, a Master’s student at Kenya’s Egerton 
University, used Ngu, special traps developed at 
ICIPE, to catch tsetse flies in Tanzania, Kenya 
and Uganda, focusing on areas where humans and 
livestock are regularly exposed to the insects.

The trap is a kind of scarecrow that looks enough 
like a cow to trick the tsetse fly. Lured by the smell of 
cow’s urine contained in a bottle, they are irresistibly 
attracted by the blue cloth on either side of the trap. 
The black cloth in the middle invites the flies to 
settle. They then fall into the trap and die.
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The flies’ midguts were dissected and blood meals 
were DNA barcoded to determine the sources. Initial 
barcode analysis of the blood meal showed that 
most tsetse flies feed from single sources. Out of 13 
engorged tsetse flies caught in the Nguruman area of 
Kenya, six had fed on African savanna elephants and 
five on warthogs, while one fly each had fed on an 
African buffalo and a baboon. All 12 flies sampled 
in Busia (eastern Uganda/western Kenya) had fed on 
cattle. In the Serengeti ecosystem, wildlife were the 
“blood donors” – African buffalo, giraffe, warthog, 
African savanna elephant and spotted hyena.

“In Busia, where livestock are the more likely sources 
of blood, spraying cattle with a suitable insecticide 
can be an effective strategy,” said Masiga. “However, 
in areas where wildlife species are the main source of 
blood for tsetse flies, trapping devices or insecticide 
treated targets are appropriate.”

In the latter case, tsetse flies pick up a lethal dose of 
insecticide when they land on cloth treated with the 
chemical. Scientists at ICIPE have previously shown 
that certain chemicals, for example those found in 
bovine urine, attract tsetse flies.

But it is the barcode analysis of blood meals that 
holds greatest promise for reducing the health and 
economic threats posed by this notorious vector. 
“Knowing precisely what tsetse flies feed on helps 
us guide control efforts,” says Masiga.

*Johnny Roberts is with the Students Promoting 
Awareness of Research Knowledge (SPARK) program at 
the University of Guelph.

Tracking the Tsetse 
with Barcodes- 
Continued from page 2

S pecies boundaries  of  Venus clams are 
diff icul t  or  even impossible  to  def ine 
accurately based solely on morphologic 

features ,  according to  a  research team from 
College of  Fisher ies  a t  the Ocean Universi ty 
of  China.

Clams Open up to Barcode Identification:
Barcode of Life Blog Report

The Barcode of Life Blog reports on the largest 
ever analysis of DNA barcodes for marine bivalves, 
during which the researchers conducted a “taxonomy 
distentanglement” on 315 specimens of Venerida 
representing about 60 species collected along the 
coast of mainland China.
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The Fourth International Barcode of Life 
Conference, to be held in Adelaide from 
November 28 to December 3, has smashed 

records for the number of abstracts submitted by 
potential presenters. When submissions closed on 
June 30, a grand total of 487 abstracts had been 
received from 57 countries.

“This has easily surpassed levels of interest leading 
up to the 2009 Mexico City conference – 255 
abstracts from 44 countries,” said David Schindel, 
Executive Secretary of CBOL. And while the Program 
Committed suggested 30 topics for potential sessions, 
people submitting abstracts proposed an additional 
19 session topics, more evidence of the exuberant 
growth of barcoding at the grass-roots level.

What will be the principal themes in Adelaide? 

1. Barcoding is now a mainstream tool in taxonomy. 
Specialists in an increasingly diverse array of 
taxonomic groups will have many opportunities for 
discussions with other experts in their fields.

2. There has been tremendous progress on barcoding 
fungi. The Fungal Working Group is expected to 
announce formal approval of a standard BARCODE 
region at Adelaide.

3. The use of next-generation sequencing for 
environmental samples has grown considerably.

4. Barcoding activities have expanded into new 
geographic areas and habitat types, ranging from 
the Himalayas to subterranean zones.

5. Plant barcoding has expanded dramatically since 
announcement of the standard barcode regions for 
land plants at the Mexico City conference.

6. Barcoding applications have diversified and 
expanded into areas such as ecological studies, all-
taxa biodiversity inventories, species conservation, 
environmental quality assessment, and identification 
of agricultural pests and disease vectors.

7. New barcoding facilities and national networks 
have been established and are thriving.

The Program Committee and session organizers are 
currently reviewing abstracts and assigning them to 
conference sessions and poster display areas. Those 
who have submitted abstracts and travel bursary 
applications will be informed of the results in early 
August.

During the two days before the conference 
(November 28 and 29) newcomers to barcoding 
can attend introductory training sessions – the first 
devoted to Barcode of Life Data Systems (BOLD) 
and other informatics platforms, the second offering 
a short course on lab protocols, organized by CBOL’s 
Leading Labs Network.

For the four days of the actual conference, the 
Program Committee has planned a stimulating mix 
of formats:

 » Plenary sessions on the first and last days;
 » A session devoted to visiting poster presentations 

and exhibit booths;
 » A session of four parallel sessions for general-

interest presentations on plants, invertebrates, 
vertebrates and fungi/microbes;

 » Three sessions with parallel meetings devoted to 
taxonomic groups and thematic topics; and

 » A half-day of free time to explore Adelaide.

“Organizers of parallel sessions will have complete 
freedom to design the kind of sessions they think 
will be most interesting to the community with a 
mix of short oral presentations, poster presentations, 
workshops and discussion,” said Schindel.

Boom Time for DNA Barcoding:
Huge Interest in Adelaide Conference
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Just two years after the launch of the Norwegian 
Taxonomy Initiative (NTI), the multi-million 
dollar effort is not only giving a major boost to 

DNA barcoding but also revealing surprising levels 
of undocumented diversity among the country’s 
insect fauna.

All projects funded through NTI are required to 
sample and fix specimens in a DNA-friendly manner 
and to make material available for barcoding through 
the Norwegian Barcode of Life Network (NorBOL).

There is intense interest in DNA barcoding among 
project participants, some of whom have already 
generated interesting barcode results. Among these 
is a survey of hydrophiluous insects in the county 
of Finnmark in the northernmost part of mainland 
Norway. DNA barcoding of non-biting midges 
from this project has helped to reveal hitherto 
undocumented diversity and resulted in an almost 
fivefold increase in species from the region.

Many of these are are also new to Norway and 
between 10 and 20 species and possibly two genera 
are new to science. In addition, comparing the 
barcodes of non-biting midges from Finnmark, the 
Svalbard islands and Churchill (Canada) has revealed 
interesting phylogeographic affinities among these 
Arctic species and species groups.

NTI was initiated in 2009 with an annual budget 
of NOK 25 million (US$4.6 million) to increase 
knowledge of little-known species and species groups 
in Norway. Twenty-three inventories of algae, fungi, 
lichens, mosses, insects and other terrestrial and 
aquatic invertebrates have been funded so far.

NTI projects have already generated a substantial 
amount of new knowledge about the country’s fauna 
and flora, including discovery of many species that 
are new to Norway and to science.

NTI is coordinated by the the Norwegian Biodiversity 
Information Centre and operates in close cooperation 
with the Swedish Taxonomy Initiative. This 
relationship is formalised through a bilateral 
agreement between the 
environmental ministries 
of Norway and Sweden.

As well as funding 
inventories, NTI also 
supports a research 
school in biosystematics 
offering a wide range of 
both practical and theoretical courses.

The NTI recently granted the NTNU Museum of 
Natural History and Archaeology in Trondheim NOK 
100,000 (US$18,500) to conduct a workshop on 
DNA barcoding for NTI projects. The workshop will 
be held later this year and organizers expect many 
interested participants for three days of practical 
and theoretical discussions on topics ranging from 
sample preparation production and to analysis of 
barcode data.

Contact

Museum of Natural History and Archaeology
Elisabeth Stur (elisabeth.stur@ntnu.no)
Torbjørn Ekrem (torbjorn.ekrem@ntnu.no)

Norwegian Biodiversity Information Centre
Ingrid Salvesen (Ingrid.Salvesen@artsdatabanken.no)

Norway’s Taxonomy Initiative Yields Results:
Major Boost for Barcoding and Species Discovery
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This was no ordinary fishing trip. Recently, 
Denis Tweddle, an honorary research associate 
with the South African Institute for Aquatic 

Biodiversity (SAIAB), led a collection expedition to 
the remote rivers of southern Malawi as part of the 
institute’s FISH-BOL Africa project to barcode all 
the freshwater fish species of southern Africa.

Tweddle, an expert on Southern African fishes who 
has sampled the Malawi sites in the past, says that the 
rural region’s aquatic ecosystems reflect the impact of 
a rapidly increasing population and the accompanying 
massive land use changes.

The collection team sampled fishes 
from the Shire, Bua and Ruo rivers 
and their tributaries, concentrating on 
the streams around the impressively 
scenic Mount Mulanje. Some of 
these locations are in hard-to-reach 
rural areas that have not been studied 
for decades.

The SAIAB group was joined by local scientists 
Amulike Msukwa and Msekiwa Matsimbe, from Bunda 
College of Agriculture, University of Malawi, who 
collected information on fish species distribution. Carl 
Bruessow of the Mulanje Mountain Conservation Trust 
provided valuable assistance and local knowledge.

The team collected more 
than 300 individuals 
representing at least 32 
fish taxa and a smaller 
number of amphibians, 
crabs and aquatic insects. 
Tissue samples were 
sent for barcoding at 
the Canadian Centre 
for DNA Barcoding in 
Guelph. Specimens were 
preserved and taken to 
the SAIAB laboratory 
in Grahamstown, South 
Africa, where identifications were confirmed. The 
specimens will be stored in the SAIAB collection as 
vouchers.

SAIAB is one of the leading institutions in the FISH-
BOL Africa initiative to barcode all of the freshwater 
fish species in Southern Africa. Barcoding the samples 
from Malawi will be especially important, since the 
biodiversity of river fishes in Malawi has been little 
studied and is now threatened by habitat loss.

* Tuuli Mäkinen is a post-doctoral student employed by SAIAB 
under the project Engaging Developing Nations in the International 
Barcode of Life Project . The three-year project has a total budget 
of more than $2 million and is funded by Canada’s International 
Development Research Centre (IDRC). The other countries in the 
project are Argentina, Peru, Costa Rica and Kenya.

Collecting Fishes in Remote Rural Malawi:
Advancing Effort to Barcode all Fishes of Southern Africa
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The first year of an ambitious project to barcode 
all of Pakistan’s economically important 
insects has generated 5,000 barcode records 

representing more than 1,350 species, according 
to a report in the June edition of News and Views, 
the magazine of Pakistan’s Higher Education 
Commission (HEC).

The HEC-funded project, Sequencing DNA 
Barcodes of Economically Important Insect Species 
of Pakistan, is being undertaken by a team from the 
National Institute for Biotechnology and Genetic 
Engineering, Faisalabad, led by Dr. Muhammad 
Ashfaq. Sequencing is carried out at the Canadian 
Centre for DNA Barcoding in Guelph, Ontario, as 
part of the International Barcode of Life project.

The project, which began in April 2010, has 
produced barcode sequences for both pest and 
beneficial insects collected from various regions of 
Pakistan. The sequences are already being used in 
insect identification and have helped to identify a 
number of previously unreported agricultural pests. 
Barcode analysis has also flagged cryptic diversity, 
highlighting endemic species and further resolving 
species distribution patterns over time and space.

Dr. Ashfaq plans to boost the project’s barcode total 
to 10,000 by the end of this year. Depending on 
funding, he also wants to expand the utility of the 
project by including other arthropods such as spiders 
and mites.

Pakistan Generates 5K Barcodes in 1st Year:
Coverage for 1,350 Important Insect Species
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California-based Coastal Marine Biolabs 
(CMB) has received an Education Innovation 
Award from the National Science Foundation 

to engage high school students in the International 
Barcode of Life Project (iBOL).

California-based Coastal Marine Biolabs (CMB) has 
received an Education Innovation Award from the 
National Science Foundation to engage high school 
students in the International Barcode of Life Project 
(iBOL). The project will be funded through the 
Innovative Technology Experiences for Students and 
Teachers program.

Over the last two years, CMB students representing 
20 California cities and four other states have 
helped biologists at the Channel Islands National 
Park (CINP) create the first DNA barcode registry 
of species diversity in any U.S. National Park. In 
the process, they have generated reference DNA 
barcodes for marine indicator species monitored by 
CINP biologists, including rockfish, echinoderms, 
gastropods, and hydrocorals.

The Barcoding Life’s Matrix Project will broaden 
student engagement in these efforts through 
interdisciplinary residential experiences hosted 
at CMB’s harbor-based biosciences lab and a 
comprehensive professional development program 
for high school science teachers.

Through these experiences, students will receive 
authorship for their generation and submission of 
DNA barcode data to Barcode of Life Data Systems 
(BOLD). In doing so, they join a global community 
of scientists in their efforts to advance iBOL.

The project also involves the creation of technology 
resources for educational audiences that integrate with 
BOLD. New tools to capture and manage specimen 
metadata, streamline the sequence editing process 
and validate student-generated data are currently 
under development through an ongoing collaboration 
between CMB and the BOLD informatics team at the 
Biodiversity Institute of Ontario. This “pre-BOLD” 
user interface will further ensure the accuracy and 
consistency of student-generated barcode data.

NSF Award to Involve Students in iBOL:
Barcoding the “Galapagos of the North”



9

The latest research into using DNA barcoding 
to enhance biosecurity will be in the spotlight 
in the Barcoding for Biosecurity session at 

the fourth International Barcode of Life Conference 
in Adelaide in November. The session will highlight 
the regulatory, social, political and technical 
impediments to wider implementation of barcoding 
for biosecurity applications and present possible 
solutions.

The world’s agro-ecosystems are coming under 
increasing pressure as populations continue to rise 
and climates change,” said session chair Andrew 
Mitchell, an insect systematist at the Australian 
Museum in Sydney. “Controlling pests and diseases 
and preventing their expansion into new areas is now 
more important than ever before.”

Mitchell, who is Australia’s representative on the 
iBOL Scientific Steering Committee, said that 
biosecurity applications feature prominently in lists 
of potential uses of DNA barcoding. “Compiling a 
DNA barcode database of the world’s most important 
pests, parasites and pathogens should be one of our 
top priorities,” he said.

TREEBOL: Tackling deforestation with DNA
The ability to make fast, accurate identifications 
of tree species in the timber supply chain is a key 
component of strategies to protect high-value trees 
from illegal logging. The current identification 
method using anatomical characteristics often makes 
species resolution impossible, particularly for some 
closely related high value timber species such as 
mahoganies.

This session will focus on efforts to develop DNA 
barcoding methods to distinguish between species, 
helping to limit the trade in illegally logged species 
and redirect market pressures that drive deforestation 
into sustainable timber sources.

HealthBOL: Tracking vectors and pathogens
Speakers at this session will cover disease vectors 
and pathogens of medical and veterinary importance. 
“Vector-borne pathogens are of considerable 
public health and economic importance globally 
but particularly in the tropics,” said session chair 
Dan Masiga, head of Molecular Biology and 
Biotechnology at African Insect Science for Food 
and Health (icipe) in Nairobi.

Masiga, who also sits on the iBOL Scientific Steering 
Committee representing Kenya and chairing Working 
Group 1.4 – Animal Parasites, Pathogens & Vectors, 
said that barcoding can provide data that will help 
better understand vector and pathogen variability, 
and epidemiology, with potential value for designing 
control efforts.

Adelaide Spotlight on Biosecurity:
Conference Session to Showcase Latest Research
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Fish survey finds many undescribed
More than a quarter of all freshwater fish species in North 
America could be undescribed in current taxonomy, 
according to a new study by a team of Canadian and US 
scientists.

In their paper Genetic Calibration of Species Diversity 
among North America’s Freshwater Fishes, the research 
team reports on its project to generate a standard reference 
library of DNA barcodes derived from expert-identified 
museum specimens for 752 North American freshwater 
fish species.

From the 752 species analyzed, their survey flagged 138 
named species that represent as many as 347 candidate 
species, which suggests a 28 percent increase in species 
diversity.

The cryptic crustaceans of Churchill
Churchill, Manitoba, with its wide variety of habitats 
representing both boreal forest and arctic tundra, has been 
used as a model site for biodiversity studies for nearly 
seven decades. Although the Daphnia pulex species 
complex has been extensively studied, no one has used 
molecular markers to complete a wide-scale survey on 
the crustacean species that inhabit Churchill’s aquatic 
ecosystems.

In the paper, Species Diversity and Phylogeographical 
Affinities of the Branchiopoda (Crustacea) of Churchill, 
Manitoba, Canada, researchers describe how they used 
DNA barcoding to study the diversity of the Branchiopoda 
(Crustacea) in a wide variety of freshwater habitats and 
to determine the likely origins of the Churchill fauna 
following the last glaciation.

They sequenced 327 specimens and found 42 provisional 
and valid branchiopod species, including several cryptic 
lineages, in comparison with the 25 previously recorded 
from previous ecological works.

Next-gen analysis of the diet of bats
The diversity of prey consumed by insectivorous 
bats makes it difficult to identify what they eat using 
morphological or conventional PCR-based analyses of 
their faeces.

In Molecular Diet Analysis of Two African Free-Tailed 
Bats (Molossidae) Using High Throughput Sequencing 
,researchers describe how they used a powerful alternate 
tool, the Roche FLX sequencing platform, to deep-
sequence uniquely tagged insect-generic COI fragments, 
that were PCR amplified from faecal pellets of two 
free-tailed bat species Chaerephon pumilus and Mops 
condylurus (family: Molossidae).

Despite the shortage of African insect barcodes in 
GenBank and BOLD, similarity to existing collections 
allowed the preliminary identification of 25 prey families 
from six orders of insects within the diet of C. pumilus, 
and 24 families from seven orders within the diet of M. 
condylurus.

Cryptic diversity among shrews
Mitochondrial diversity of the white-toothed shrews 
(Mammalia, Eulipotyphla, Crocidura) in Vietnam reports 
that an analysis of COI and cytb gene fragments from 185 
specimens of white-toothed shrews of the genus Crocidura 
from 14 localities across Vietnam revealed six deeply 
divergent lineages, corresponding to morphological 
species.

In addition to demonstrating the genetic separation of 
previously described species, substantial cryptic genetic 
diversity was revealed with two species having two 
subgroups that corresponded to geographically remote 
localities, while another contained two distinct subgroups 
that exhibited co-varying patterns of morphological and 
ecological differentiation.

Research Roundup:
Some Recent Publications About DNA Barcoding
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Genomics support for conservation biology
Scientific advancements in molecular sequencing 
can clarify and support the identifications needed for 
biodiversity assessment as the first step in protecting the 
diversity of species on Earth and in reaching the goals of 
conservation biology.

The authors of Biodiversity assessment: State-of-the-art 
techniques in phylogenomics and species identification, 
propose a combination of whole (or nearly whole) 
chloroplast genomes, mitochondrial genes, and nuclear 
repeat regions for both species identifications and 
phylogenetic analyses, obtained from a simple total 
DNA extraction and one run on massively parallel DNA 
sequencing machines.

They conclude that in combination with morphological 
and other data, this abundance of genomic information 
will not only help conservation biologists to understand 
ecosystem biodiversity, but also the evolutionary 
histories of organisms, mending damaged landscapes, and 
investigating interactions of plants with pollinators and 
pests.
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