
Genome-scale approaches for interrogating trypanosomatid gene expression 
 
Peter J. Myler1,2 

 
1Seattle Biomedical Research Institute and 2University of Washington, Seattle, WA 
USA 
 
BACKGROUND: The sequencing of the Leishmania major, Trypanosoma brucei and 
Trypanosoma cruzi genomes in 2005 ushered in a new era of genome-wide 
interrogation of gene expression in these parasites.  The initial microarray-based 
approaches for measuring variations in gene copy number and changes in mRNA 
levels have now given way to next generation sequencing (NGS)-based methods, while 
mass spectrometry-based proteomics methods allow high (although not yet complete) 
coverage of protein content, including post-translational modifications.  NGS-based 
ribosome profiling now allows comprehensive examination of changes in mRNA 
translation efficiency.  
METHODS: We used RNA-seq and Nanostring technology to quantify changes in 
mRNA levels during Leishmania differentiation and nutritional stress; and ribosome 
profiling to elucidate changes in mRNA translation efficiency between different lifecycle 
stages of Leishmania and T. brucei.   
RESULTS: We have identified hundreds to thousands of changes in mRNA levels and 
translation efficiency during Leishmania differentiation and in response to nutritional 
stress. By combining these with high-coverage proteomics analyses, we have 
elucidated the ordered and coordinated changes in gene expression that enable the 
parasites to respond to their changing environments.  
CONCLUSIONS: Our ability to use new high-throughput genome-wide technologies to 
identify changes at the level of mRNA and protein abundance, translational efficiency, 
and post-translational modification has generated vast amounts of information and 
systems analyses are beginning to unravel the multiple layers of regulation that control 
gene expression in trypanosomatids. 
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BACKGROUND: This study describes the ultrastructural organization of the 
spermatozoon of Taenia hydatigena. Our preliminary results contribute to the 
establishment of a general pattern of taeniid spermatozoa and they will be useful for 
future research on some protein expression sites during spermatogenesis and 
fertilization in Taenia hydatigena. 
METHODS: Live specimens of T. hydatigena, collected from an experimentally infected 
dog, were treated according to standard methods for transmission electron microscopy. 
RESULTS: The spermatozoon of T. hydatigena is a filiform cell lacking mitochondrion. 
It presents several interesting characters including a long apical cone (>2,000 nm), a 
crested body in the anterior spermatozoon extremity, and only one axoneme in its 
posterior tip. 
CONCLUSIONS: As in other taeniids, the male gamete of T. hydatigena exhibits all the 
characteristics of the type VII spermatozoon for tapeworms. The functional 
ultrastructure and chemical composition of the apical cone and the crested body 
remain enigmatic, although their function appears to be related with the fertilization 
process between sperm cells and oocytes. The existing studies on fertilization in 
Platyhelminthes show a similar pattern consisting in the spiral coiling of spermatozoa 
around the oocyte, followed by fusion of the respective plasma membranes. The 
observed structures are probably important for the fusion of the spermatozoon and 
oocyte membranes. 
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BACKGROUND:  Major control efforts over many decades have resulted in a substantial 
reduction in the prevalence of schistosomiasis japonica in the People’s Republic of China, 
although pockets of new infection continue to arise, particularly in the mountainous areas of 
the south. As well, the completion of the Three Gorges Dam, which crosses the Yangtze 
River, may have significant environmental and ecological impacts likely resulting in 
exponential expansion of the habitats for the intermediate snail host Oncomelania hupensis 
in some areas, thereby increasing the risk of human and bovine infection, and resulting in 
potentially new challenging consequences for control.  
METHODS AND RESULTS: The epidemiological picture for China will be summarised and 
the current effective control strategies highlighted. The situation in the Philippines will also be 
briefly presented but the picture is far less encouraging as there is limited national funding for 
schistosomiasis control; since the termination of the World Bank Loan program for 
schistosomiasis control in the late 1990's, both schistosome prevalence and the associated 
morbidity have rebounded to former levels. Some results of recent surveillance studies we 
have undertaken in the Philippines will be described which indicate that schistosomiasis 
japonica is now far more prevalent, both in humans and bovines, than has been appreciated. 
A large intervention trial we are undertaking in China – in the highly endemic Dongting Lake 
area downstream of the Three Gorges Dam, aimed at field-testing integrated strategies, 
including the use of a bovine transmission blocking vaccine, for schistosomiasis control, will 
be outlined.  
CONCLUSIONS: The results of the trial in China will provide parameters for mathematical 
modelling of future control methods so as to define the long-term impact and cost-
effectiveness of integrated control measures for both China and the Philippines. We believe 
that such an integrated approach, incorporating bovine vaccination, can lead to the future 
elimination of schistosomiasis from Asia. 
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BACKGROUND:To improve our understanding about the epidemiology of American 
Cutaneous Leishmaniasis (ACL), and to use such knowledge in prevention and control 
strategies, it is of up most importance to unveil the reservoirs. Many mammals have 
been proposed as Leishmania panamensis reservoirs. Dogs and opossums are highly 
adaptable animals to human disturbance and many studies indicate high infection rates 
of these animals in endemic foci of ACL. Thus, they are strong candidates to be 
reservoirs.Our aim is to determine the role of Didelphis marsupialis and Canis familiaris 
as reservoir of L.panamensis in Colombian sylvatic and periurban endemic areas.  
METHODS:Two areas in Colombia were selected: (i)an area in the biogeographical 
region that borders Panamá, with sylvatic transmission and (ii)an area in the Andean 
region, with periurban transmission.Samples of blood and skin –ear and tail 
(opossums) were colected. Isolation in culture, PCR with Hsp70, Multilocus enzyme 
electrophoresis (MLEE) and multilocus sequence typing (MLST) were performed in 
order to type the strains and search for probable epidemiological correlation. qPCR 
was employed for parasite load determination.Strains isolated from human material 
were subjected also to MLST and MLEE.Xenodiagnosis were carried out in the positive 
animals. RESULTS: At the moment, 97 Didelphis marsupialis and 182 dogs have been 
sampled and Leishmania strains were identified as L. panamensis. The sero-
prevalence was 28.5% in sylvatic area and 37.5% in urban area.  The prevalence of 
infection in urban area by PCR was 73% in dogs and 50% in 
opossum.CONCLUSIONS:The present approach has the potential to underlie the 
ecoepidemiology of L. panamensis transmission cycle in Colombia. 
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BACKGROUND: As elsewhere, Pentavalent antimonials continue to be first line 
treatment for the treatment Cutaneous leishmaniasis (CL), with meglumine antimoniate 
(MA) being used less frequently than sodium stibugluconate, principally for reasons of 
cost.  
METHODS: A retrospective cohort was performed at the leishmania clinic of the 
Hospital Nacional Cayetano Heredia to assess the efficacy and tolerability profile of 
both drugs in a Peruvian treatment setting. The records of 69 patients treated with MA 
and 124 patients treated with SSG were reviewed in this analysis. 
RESULTS: Demographic characteristics were similar in both groups, but lesion size 
and lesion numbers were greater in the MA group. Treatment efficacy was similar in 
both groups, Per Protocol in MA group was 76% vs 68.4% in SSG group (p=0.34) 
although there was a non-significant trend towards a higher cure rate in the MA group. 
Symptoms reported in both groups were dysgeusia and dizziness during infusion (37% 
and 32%), headache 36%, articular pain (31%), lymphangitis (21%) muscle pain and 
abdominal pain (12%). Dysgeusia, dizziness and headache were more frequently 
noted in the SSG group, as well as an increase in liver enzymes (p=0.18) and mild 
leukopenia (p=0.26) but no significant. Subjects aged > than 25 years were significantly 
more likely to report symptoms (p= 0.023). Three patients stopped treatment during 
SSG therapy whereas none during MA therapy, 2 of them had severe emesis and one 
by prolonged QTc (0.50) and beats. 
CONCLUSIONS: Both SSG and MA retain their efficacy in a Peruvian setting for the 
treatment of CL, with some side effects (dysgeusia, dizziness, headache, severe 
emesis), being seen more frequently with SSG treatment. 
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The availability of parasite genome sequences has changed the face of parasitology.  
However, due to the economics of producing larger-sized genomes, and the difficulty 
in obtaining material, some key areas of parasitology have lagged behind, particularly 
parasitic worms (helminths).  The parasite genomics group at the Sanger Institute are 
interested in the genomic basis for differences in the biology of helminths. This talk 
will give an overview of progress on the Helminth Genomes Initiative, which includes 
genome sequencing for more than 50 species and an analysis of more than one 
million new genes. We have started with the establishment of high quality reference 
genomes for some key human pathogen species (or their model equivalents) 
including as whipworms, threadworms, schistosomes and tapeworms.  Alongside 
these reference sequences we have produced draft genomes that enable 
comparisons to be made over a range of evolutionary scales, to map genes that are 
common to multiple clades of parasites or are lineage specific.  
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BACKGROUND: Dendritic cells (DC) are critically involved in stimulation and modulation 
of the host immune response by helminths (nematodes, trematodes and cestodes). 
Despite the fact that cestodes cause debilitating chronic diseases with long asymptomatic 
state, their immunomodulatory potential is highly understudied as compared to 
nematodes and trematodes. Moreover, the influence of this class of helminths on host DC 
is poorly understood. 
METHODS: Using an in vitro stimulation system and an in vivo model of intraperitoneal 
injection of the model cestode Mesocestoides vogae (syn. M. corti), we investigated the 
influence of released products of larval cestode on host DC (CD11c high). We analyzed 
the activation status of bone-marrow-derived DC (BMDC) in vitro as judged by MHC II 
class and CD86 surface marker expression by flow-cytometry and cytokine production 
(mainly IL-12p70) by sandwich ELISA.  
RESULTS: Although considerably recruited to the site of infection, host DC failed to 
produce elevated amounts of IL-12p70 in M. vogae injected mice when compared to 
mock-injected controls. In vitro, we found that neither excreted/secreted (E/S) products 
nor somatic extracts of the parasite were able to induce maturation of BMDC. Moreover, 
whereas the parasite secretions significantly suppressed LPS-induced production of 
IL12p70, somatic extracts failed to do so. A bio-assay guided biochemical analysis of the 
parasite secreted product(s) revealed that the observed effect was most likely driven by a 
glycoprotein. Finally, an analysis of the protein profiles of parasite secreted (active) and 
somatic (inactive) antigens provided us with several differentially expressed proteins that 
could constitute efficient anti-inflammatory factors.  
CONCLUSIONS: Our results suggest that one of the possible survival mechanisms of 
tissue-dwelling cestode M. vogae is the early modulation of efficient immune response via 
impairment of DC activation by E/S factors.  
 
 
 
 
 
 



Availability of Medicines to treat Neglected Tropical Diseases 

Alan Fenwick, Imperial College of Science and Technology, London, UK  
a.fenwick@imperial.ac.uk 
 
In my presentation I will describe the amazing increase of donations of drugs for the 
treatment of Neglected Tropical Diseases since 2000 through to 2014, and will look at the 
likely availability of drugs through 2020. Assuming drugs continue to be donated then I will 
predict where these drugs will be used and the likely effect of these drugs on prevalence of 
the NTDs and their decline in importance as public health problems. 



Integrated control of schistosomiasis 
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In my presentation I will highlight the programmes in sub Saharan Africa that have started 
implementation of mass drug administration using praziquantel. The development of these 
programmes has been the result of improved funding against Neglected Tropical Diseases, 
particularly by the US Government, the British Government and various organisations such 
as the ENDFUND. Schistosomiasis Control Initiative and private funding have assisted the 
expansion of the country programmes. The next six years will see even more expansion of 
coverage as the availability of praziquantel increases. The constraint to delivering these 
drugs and treating 100 million people a year will be funding for country wide distribution.   
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BACKGROUND: The IDRC Knowledge Translation Toolkit (2011) introduces that “in 
connecting the purity of science with the pragmatism of policy, the intangibles of trust, 
rapport, and even friendship can be more potent than logic and more compelling than 
evidence.” We got evidence of this relevance when following the dairy work of the 
workers involved in the control of the açaí food chain control of acute Chagas disease 
in Amazon. Our main goal was to detect the social elements that aggregated the group. 
METHODS: Qualitative discourse analysis.of audio interviews and photos from 42 
persons working in an interdisciplinary team at Combu island, Pará, Brazil. Personal 
data and voluntary consent were audio recorded. We asked how they get into and what 
they did in the team; what was their main motivation, and how they perceived the 
reception of the approached people in the epidemiological work. Finally anything else 
that we did not asked. 
RESULTS: The answers impressed by the strong personal link that all the workers 
reported with the subject under study and they clear conscience of the relevance of 
that work. Photo compositions with their faces made after a 15h very hard working day 
showed the facial expressions of happiness and sense of personal accomplishment. 
CONCLUSIONS: Voices and images fit to design the perception of multiple links 
between the 40 members of the group, that associate with the success of their mission 
to collect essential epidemiological data to foster Chagas disease control. They reveal 
the complex scenario in that peculiar region of Amazon.  
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BACKGROUND: Myxosporidians are common parasites of teleost fishes. The 
identification is based on the observation of light microscopy, ultrastructural description 
(Transmission Electron Microscopy - TEM) and mainly by PCR. This study aimed to 
study the Myxobolus sp. morphology through TEM analysis in the skeletal muscle of 
naturally infected P. mesopotamicus. 
METHODS: Twenty young fish with 120.0 ± 5.0 g mean weight were captured during 
October 2010 from the intensive fish farming in São Paulo State, Brazil. The organs 
were fixed in Bouin solution for microscopical examination, and smaller fragments   for 
ultrastructural studies. The skeletal muscle were fixed in glutaraldehyde 3% (v/v) in 0.2 
M sodium cacodylate buffer (pH 7.2), washed three times in the buffer and post-fixed in 
2% (w/v) OsO4 buffered with sodium cacodylate. After dehydration in graded ethanol 
series the samples were embedded in Epon. Sections with 1 µm were stained with 
toluidine blue. Ultrathin sections (60 nm) were cut with diamond knife, contrasted with 
uranyl acetate and lead citrate for observation in electron microscope JEOL JEM-1010 
operated at 70 kV.  
RESULTS: Mature fresh spores was observed, had an oval body with a length 
8.99±0.26 µm, spore width 5.73±0.28 µm, two equal polar capsules 4.33±0.29 µm long 
and 1.93±0.11 µm wide. The spore wall was thin and smooth, measured 65.0±0.31 nm 
thickness comprising two valves joint by a suture line. Polar capsules occupy 
approximately one third of the spore length. Polar filaments were coiled in 5 - 8 turns. 
Single nucleus was observed measuring 346.0 ± 0.35 nm in diameter with a dense 
chromatin with no evidence of nucleolus.  
CONCLUSION: This study showed that ultrastructure characteristics were close to that 
found in M. cuneus parasitizing the connective tissue of several organs in P. 
mesopotamicus. Additionally, this is the first report of Myxobolus sp. infecting striated 
skeletal muscle of pacus, as well as, a new locality in the Brazilian territory.  
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BACKGROUND: Study to assess human intestinal helminth parasites in Forty-five (45) 
villages of five (5) selected Local Government Areas in Anambra Central/South senatorial 
zone of Anambra State, Nigeria was carried out between October, 2005 and November, 
2008. Villages and population were chosen using stratified sampling method. Consent was 
obtained from the Local Government Health Authorities, from the head of various schools 
uses as well as individuals.   
METHODS: Data was collected using pre-tested questionnaire as well as from fresh stool 
samples. The stools samples were prepared using the formal ether concentration method. A 
total of eight different species of Intestinal Helminth Parasites were encountered. These 
include Necator americanus, Enterobius vermicularis, Ancyclostoma duodenale, Ascaris 
lumbricoides, Trichuris trichiura, Strongyloides stercoralis, Taenia spp and Schistosoma 
mansoni.  
RESULTS: Of the 6,109 stool specimens examined, 3045 were infected giving a prevalence 
of 49.8%. The prevalence of intestinal helminth parasites was significantly higher in female 
than males in all the L.G. Areas samples, which show that, there is no significant difference 
(p<0.05). In Njikoka L.G.A., 598 (56.8%) out of 1053 samples were positive. In Awka south 
L.G.A., 563 (52.0%) out of 1082 samples were positive. In Ihiala L.G.A., 948 (49.5%) out of 
1913 samples were positive. In Onitsha South L.G.A., 527 (49.7%) out of 1059 samples 
were positive.  
CONCLUSIONS: This shows that the prevalence of intestinal helminth parasites varied 
significantly (P>0.05) in Gender, Age Groups, Occupation, Urban/Rural areas and mixed 
infections. A high degree of association exist between persons infected, persons not infected 
on the methods of waste disposal (r= -0.94) and sources of drinking water (r= -1.06). In the 
way food items are handled showed a high degree of inverse correlation (r= -0.62). The 
Prevalence rate of zoonotic helminth parasites in all the five local government areas vary 
significantly at both 5% and 1% levels of probability (p<0.05; p<0.01) finally, the impact of 
some treatment on the control of some intestinal helminth parasite prevalence rate vary 
highly significantly (p<0.05; p<0.01) in the five selected Local Government Area’s after 
treatment, at both 5% and 1% levels of probability. Control measures could include health 
education, good sanitarian, provision of clean as well as constant water supply, prompt 
identification and treatment of infected individuals. 
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BACKGROUND: The benzimidazoles are broad-spectrum drugs used in the veterinary field 
having anti helminthic and antiprotozoal action against intestinal and tissue parasites. They 
inhibit the tubulin assembly in the cytoplasmic microtubules, alter the absorption of glucose 
with decreased ATP, and inhibit fumarate reductase specification of worms. In this study, 
liver samples of cattle and sheep in Sicily were tested by confirmatory method for the 
detection of benzimidazoles and its metabolites (albendazole, sulfoxid-albendazole, sulfon-
albendazole, flubendazole, oxibendazole, febendazole, febantel, thiabendazole), it was 
analyzing also milk samples by LC-MS/MS. 
METHODS: 93 samples were extracted using QuEChERS. The molecules separation was 
performed by UHPLC with chromatographic column Hypersil GOLD 50 mm, 2.1 mm ID, 1.9 
mm. Eluents phases were 0.1% formic acid in water (phase A) and 0.1% formic acid in 
acetonitrile (phase B). The detector used was a triple quadrupole mass spectrometer, ESI 
Source. 
RESULTS: The samples of cattle and sheep including 40 liver samples and 53 samples of 
milk have been tested. All samples were negative for benzimidazoles. The validation data 
has been evaluated in accordance with the Commission Decision 2002/657/EC. 
CONCLUSIONS: Since benzimidazoles are used in both prophylactic and therapeutic way 
against parasites, they can cause chemo-resistance, aversion, vomiting, loss of appetite, 
increased thirst and variation volume of urine output. The use of veterinary drugs can cause 
the presence of residues in food of animal origin that, without adequate interruption periods, 
can become an hazard to consumers. 



Emerging of Primaquine Resistant Vivax Malaria in Thailand 
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Plasmodium vivax, the predominant species of malaria parasite, has a relapse 
mechanism that results in the reappearance of parasitemia arising from the pre-
erythroocytic hepatic-stage hypnozoite.    This parasite affects millions of persons living 
in tropical areas and is an important cause of morbidity, perhaps mortality, in Central 
and South America and Asia.  Currently, the treatment of choice is a 3-day course of 
chloroquine in a total dose of 1,500 mg following by primaquine, 15 mg a day for 14 
days.  This regimen often causes resolution of acute symptoms and clearing of the 
parasitemia with a significant number of relapses.  In recent years, a number of 
chloroquine-resistant strains have been reported from many regions in the world.  
Many studies in Thailand have demonstrated that the standard regimen of primaquine 
showed relatively high relapse rates.  Higher doses of primaquine showed good 
efficacy against relapse, however, the safety of such a regimen in patients with G6PD 
deficiency is doubtful.  To meet the goal of elimination program, reducing of the 
transmission by getting of the radical cure should be considered and tafenoquine might 
be the alternative drug to primaquine. 



Parasite infections diagnosed in neotropical wild felids (Panthera and 
Leopardus) in a Colombian Zoo: Incidental identification of Spirometra eggs!
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BACKGROUND: The wild felids are susceptible to several parasitic infections (PI) 
caused by helminths and protozoa, some of them potential problems to human health. 
In ex-situ conditions PI could induce clinical signs associated to management 
practices. PI Identification is vital in control programs.!
METHODS:  Fecal samples of 12 wild felids (Panthera n=6 and Leopardus n=6 ) of 
Matecaña Zoo (Pereira, Colombia) were evaluated by coprological Ritchie test  to 
identify the presence of helminth eggs and oocysts/cysts protozoa. The effects of 
enclosure type (arrival or exhibition), the permanence time (≤ 3 years) and felid genus 
were estimated by exact fisher test.!
RESULTS: 50% of the samples were positive, 2 to Strongylids, 1 to Isospora and 3 to 
Spirometra. All of the cases were recorded in Leopardus genus (p=0,001) with less 
than 3 years of permanence time (p=0,001). Only 1 infected Leopardus was housed in 
the exhibition enclosure (p=0,0076).!
CONCLUSIONS: It was recorded the presence of PI in ex-situ conditions, especially at 
arrival enclosure due to environmental differences that allow the development of 
parasitic forms. Results related to both genus and permanence time, could be 
influenced by the enclosure type. Spirometra eggs identification is a very interested 
finding because poses several questions about the role of these wild populations in 
transmission mechanisms and public health.!
!
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BACKGROUND: The role of the Panamanian isthmus and the Great American Biotic 
Interchange in shaping the associations between freshwater fishes and their parasites is 
reviewed and explored. 
METHODS: Data from surveys done in Panama (Chagres River basin) and Costa Rica, as 
well as published literature from other areas are used.  
RESULTS: These data, while still early, already suggest some trends in host-parasite 
associations. All of the 19 species of helminth parasites collected from 16 species of fishes 
(belonging to 6 typical Lower Mesoamerican fish families) in Panama have close relatives in 
South America as well as farther North in Mexico. The similarity with the northwestern Costa 
Rican fauna – based on an examination of >1000 individuals from 26 fish species - is 
notable. Most of the host-parasite associations also remain predictable across the Central 
American landscape. While the parasite fauna can be easily derived from an ancestral South 
American assemblage, there is ample evidence of speciation within this region (as with the 
fish hosts) and some parasite host shifting among characids. 
 CONCLUSIONS: Overall, the parasite faunal diversity from Panama to Costa Rica and 
onward to Mexico suggests seamless colonization and local diversification as the fish fauna 
forged northward into the middle-American region. Sampling in Colombia and Venezuela as 
well as extended sampling in the isthmian region will further clarify these patterns.  
!



 
Effect of Lactobacillus acidophylus, (Lactoferine) Monolaurin (Lauric Acid) and 
Metronidazole Alone Or In Combination On The Pathogenicity And Response to 
Treatment On Experimental Blastocystosis in Hamster. 
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Natural products are not only the basis for traditional or ethnic medicine, but also 
provides highly successful new regimen for human welfare. In this study, we evaluated 
the effect of monolcaurine, lactoferine alone or combined with metronidazole using 
different dose regimens on experimental blastocystosis. Assessment of cure was 
performed by determining the number of oocysts/gm stool, number of vegetative forms 
and histopathological changes in the intestine. Each hamster was infeted orally by 
10.000 oocysts. Three weeks later, animals were divided into 6 groups, a control group 
and five other groups according to the drug they received. Drugs were taken for 5 
consecutive days. Two weeks later, scarification of animals was performed and 
oocyst/gm stool and trophozoites in the intestine were counted. There was a significant 
differencebetween all treated groups and the control group. The vegetative forms/field 
was as follows: control 48.33, metronidazole (200 mg/ml) 37.33, monolaurine (2000 
m/ml): 17.33, lactoferine (2000 g/ml): 16.66,  metronidazole 1/3 dose + lactoferine 2/3 
dose : 7.33. As for the number of oocyst/gm stool, it was found to be: 216, 150, 100, 
35, 37.33, 7.66 respectively. Histopathological examination revealed normal villi  with 
no atrophy or inflammation as well as absence of blastocystis in the groups receiving 
metronidazole,  monolaurine and their combination, while in the groups receiving 
lactorferine alone or combined with metronidazole, few B.oocysts still persisted with 
some foci of inflammation. It is concluded that metronidazole is effective against 
Blastocystis but monolaurine and or/lactoferine can strengthen its effect. 
Key words: Blastocystis, lactoferine, monolaurine ,metronidazole. 
   



Sandfly-Leishmania interaction: The typical interaction of Leishmania chagasi in its 
natural vector Lutzomyia longipalpis. 
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Studies on Leishmania-sandfly vector interactions are important to understand processes 
involved in parasite development and transmission. Considerable information has been 
reported mainly for Old World Leishmania species. In the New World, there is little detailed 
information about the development of Leishmania chagasi in its natural vector Lutzomyia 
longipalpis. The development of this parasite was investigated in experimental infection of 
the vector with cultured promastigotes and axenic amastigotes obtained by in vitro 
transformation. Both parasite forms enable high percentage of infected sand flies. It was 
observed a decrease in parasite number within the gut on the third day after bloodmeal. 
However, the surviving promatigotes of both groups were able to multiply and develop in the 
gut. The highest density of parasite per gut occurred between six and seven days and all the 
promastigote forms were observed in the parasite life cycle. Experimental infections initiated 
with promastigotes and axenic amastigotes showed similar trends of development and 
produced infective forms. Therefore, promastigote infection can be preferably used in 
experimental infection being less laboring. For many Leishmania species, the 
lipophosphoglycan (LPG) has been suggested to promote the attachment between parasite 
and sand fly epithelial midgut. Structural analyses of different Leishmania species LPG have 
showed that the polymorphism in theses glycoconjugates reside in the sugar side chain and 
cap. The analysis of strain BH46 side chains demonstrated for the first time a poly 
glucosylated LPG (1, 2 and 3 glucose side chains) in L. chagasi. The LPG importance in 
survive of this specie in L. longipalpis was investigated using mutant parasite in LPG 
biosynthesis. It was observed reductions in mutant survive or growth prior to excretion and, 
in 60 hour, the infection was completely lost. In all natural Leishmania/vector combinations 
examined to date, the LPG is required to binding the parasites to the sand fly midgut to avoid 
their loss with the blood meal excretion. Unlike of these observations, we observed that the 
LPG synthesis was essential to early survive of the L. chagasi in L. longipalpis midgut, 
probably protect the parasites from enzymatic attack. Morphological aspects of 
Leishmania/vector interaction were investigated using light microscopy and scanning and 
transmission electron microscopies. Differently of highly specialized attachment proposed 
previously to L. chagasi in L. longipalpis, few parasites were observed with body and flagella 
in contact with the epithelial midgut and, not often, with the flagella superficially inserted 
between microvilli. In front of no effective vaccine against the disease and a limited range of 
drugs to treatment, details in all aspects of parasite biology are important to formulate new 
strategies of control against protozoa and vector.  



Vaccines against Toxoplasma gondii. What can they achieve in South America 
 
Eskild Petersen, MD 
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Numerous studies of different vaccine constructs aiming at inducing protective 
immunity against infection with Toxoplasma gondii have been tested in different animal 
models. The results have in general been disappointing.  
Protective immunity measured as survival has been prolonged, but in most studies all 
animals or a large proportion eventually dies. Mortality as an endpoint is not 
appropriate for the clinical situation where protection against cyst formation and thus 
protection against relapse is more appropriate.  
Using cyst load as the main endpoint in experimental studies has also been 
disappointing as most studies report a reduction in cyst load, but not absence of cysts 
after immunization followed by challenge. 
A vaccine for humans should be administered to non-immune individuals and should 
prevent clinical symptoms if infected, especially prevent T.gondii eye disease. Thus 
such a vaccine would be expected to reduce eye disease due to acquired 
toxoplasmosis and should be tested in regions with a high burden of acquired T.gondii 
eye disease such as Southrn Brazil.  A vaccine should also prevent mother to child 
transmission if administered to women of reproductive age with no previous exposure 
to T.gondii.  
Immunization with a live, attenuated T.gondii strain provides protection in sheep and 
rodents. Thus the challenge is to develop a vaccine, which is as effective as the live, 
attenuated T.gondii vaccines without any risk of reverting to wild type, or a subunit 
vaccine as effective as the live, attenuated vaccines. 
 
 
 
 



Challenges for the control of congenital toxoplasmosis in South America 
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Since Congenital Toxoplasmosis (CT) was recognized as a disease entity, control 
measures have been studied, primarily in North America and Europe. Interventions like 
health education, pre- and neonatal screening followed by treatment (more precisely 
chemoprophylaxis) has been implemented, but no controlled trials have been 
performed. Because CT is rare it is difficult to obtain a sufficient sample size unless in 
multicenter studies often involving several countries such studies are difficult to 
organize and expensive. Furthermore the studies are difficult because the maternal-
fetal transmission change with gestational age and thus stratification according to 
gestational age at infection is needed for understanding differences between groups. 
This situation is further complicated by the influence of T. gondii genotype on 
pathogenicity. There is now a wealth of data clearly showing that in South America the 
prevailing genotypes are more virulent compared to North America and Europe. Thus 
clinical toxoplasmosis and in particular ocular toxoplasmosis both congenital and 
acquired is more frequent in South America and the proportion of symptomatic cases in 
infected individuals higher.  
Congenital and acquired toxoplasmosis in South America is therefore a different 
disease than seen in North America and Europe and results for instance of screening 
and treatment from North America and Europe, can not be a applied to South America. 
Thus to determine the best options for control and management of CT and acquired 
toxoplasmosis in South America, new studies are needed which also attempt to stratify 
for toxoplasma genotype. 
 



In Vitro Susceptibility of Blastocystis hominis to Lactoferine, Monolaurin and 
Metronidazole 
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Metronidazole constitutes a mainstay and is also traditionally considered first line 
therapy for treatment of Blastocystis. However, the therapy is complicated due to 
different dosages and regimens adopted and the unresponsiveness to all treatment. A 
lot of interest has been generated on the role of probiotic, coconut oil and its fatty acid 
(lauric acid) on eradication of the parasite. The present study is to evaluate the In Vitro 
Susceptibility of B. hominis to lactoferine, Monolaurin and Metronidazole. In vitro 
incubation of the parasite with Monolaurin using ascending dose (1000, 1500 and 2000 
ug/ml), Lactoferine (1000 and 2000 ug/ml), Metronidazole (120 and 200 ug/ml) was 
counted at different time periods (1/2, 1 and 2 hr). Parasite viability was assessed 
using Eosin-Brilliant cresyle blue exclusion test. Ultrastructural changes of B. hominis 
following incubation of drugs were studied using transmission electron microscope. No 
viable oocysts were found after 1hr when lactoferine (2000 ug/ml) and Monolaurin 
(2000 ug/ml) were used compared to 15 % were viable when Metronidazole was 
added. Concentration of parasite cell/ml of culture was determined after incubation with 
different concentration of drugs at different time intervals. The highest concentration of 
Lactoferine (2000 ug/ml) caused rapid death of the parasite after 1 hr. While the 
highest concentrate on of  Monolaurin that caused rapid death was 2000 ug/ml after 
1/2 hr. TEM studies of  B. hominis cells displayed key morphological features of 
programmed cell death with shrinkage of cytoplasm with metronidazole (100 ug/ml) 
and shrinking of cell wall after exposure to 2000 ug/ml  Lactoferine. This work shows 
that natural products can offer an alternative therapy to be used in place of or 
concurrently with conventional antimicrobials.   
Keywords:- Blastocystis hominis, Lactoferine, Monolaurin, transmission electron    
microscope     



Regulation of inflammation and vascular integrity following anthelmintic 
treatment in a porcine model of neurocysticercosis 
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BACKGROUND: A number of experimental models for neurocysticercosis (NCC) have 
been reported, but most have limited applicability to human disease.  The pig, a natural 
host of the Taenia solium, can harbor live, dying or damaged cysts or granulomas in 
the brain parenchyma and muscles. Naturally infected pigs can serve as good models 
of NCC for the study of post-treatment inflammation following anthelmintic therapy. 
METHODS: Using naturally infected pigs, we studied the integrity of the blood brain 
barrier (BBB) by assessing leakage of intravenously injected Evans Blue dye (EB) into 
cyst capsules and evaluated the degree of inflammation around brain cysts by 
quantitative real-time PCR for expression of a number of pro- and anti-inflammatory 
(regulatory) genes in the adjacent brain tissues. 
RESULTS: A total of 369 cysts were recovered from the 11 brains and classified as 
blue or clear according to EB staining of their capsules. The proportion of cysts with 
blue capsules was significantly higher in brains from pigs 48 and 120 h after oral 
treatment with praziquantel, indicating a greater compromise of the blood-brain barrier 
due to treatment. These differences were accompanied by significant upregulation of 
IL-6, TNF-α and IFN-γ and a decrease in IL-10 expression at 120 h post treatment. 
Pre-treatment of pigs with corticosteroids before anthelmintic therapy resulted in a 
significant downregulation of the proinflammatory cytokine genes and upregulation of 
IL-10. Pre-treatment with ant-TNF-α antibody (etanercept) resulted in the inhibition of a 
broad range of cytokines (including pro- and anti-inflammatory cytokines), but did not 
affect the proportion of blue cysts recovered.   
CONCLUSIONS: Our results suggest that, in this pig model of NCC, BBB disruption 
frequently follows anthelmintic therapy and is accompanied by upregulation of classical 
pro-inflammatory and downregulation of regulatory genes.  The enhancement of 
inflammation can be inhibited by treatment with corticosteroids.  Anti-TNF-α antibodies 
not only inhibited TNF-α upregulation but also demonstrated inhibitory effects on all 
assayed cytokines, but failed to affaect the proportion of cysts with disrupted BBB.  
Taken together, these data suggest that antibodies to pro-inflammatory mediators may 
be beneficial in the treatment of post-treatment inflammatory reactions in NCC. 
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The pathogenic hemoflagelate Trypanosoma cruzi is the causative agent of the zoonotic 
Chagas disease, a chronic and systemic infection in humans typically leading to dilated 
cardiomyopathy and gastrointestinal manifestations. Here we report that the interferon-γ 
(IFNγ)-driven transcription factor signal transducer and activator of transcription 1 (STAT1) 
inhibits the proliferation of T. cruzi amastigotes in infected human cells. We further 
demonstrated that stimulation of host cells with IFNγ impaired the intracellular multiplication 
of T. cruzi, which was ineffective in STAT1-knockout cells. Even in the absence of IFNγ pre-
treatment of cells, we detected a robust activation of STAT1 through phosphorylation of 
tyrosine residue 701 and serine residue 727 in T. cruzi-infected cells. This was accompanied 
by a time-dependent increase in binding of STAT1 to STAT-specific DNA elements and up-
regulation of STAT1-regulated target genes. In response to T. cruzi, the total amount of 
intracellular STAT1 increased in an infectious dose-dependent manner, both at the mRNA 
and protein level, indicating a positive loop for anti-parasitic activity mediated by STAT1. 
However, we also revealed that amastigotes replicating intracellularly inhibited STAT1 
signaling by specifically reducing the phosphorylation level of STAT1 serine 727, but not 
tyrosine 701, which counteracted the protective function of activated STAT1. In summary, 
these findings demonstrate the key role of the IFNγ/STAT1 signal pathway in the combat 
between T. cruzi parasites and their host. 
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BACKGROUND: Angiostrangylus cantonensis, a lung nematode first discovered in rats 
in Guangzhou (Canton), China in 1935, and subsequently found to be an emerging 
zoonotic pathogen caused hundreds of cases of human Angiostrongyliasis worldwide. 
Human infection was first reported in Taiwan in 1945. Since various invertebrates such 
as shrimps, land crabs, land planarians, were found to be able to serve as paratenic 
hosts A. cantonensis could be scattered by the spread of these hosts. A. cantonensis is 
now endemic in Asia, the Pacific Islands, the Caribbean Islands, USA, and Africa. 
Moreover, the stochastic diffusion of A. cantonensis could result in genetic 
differentiation due to a population bottleneck effect, which may be revealed by the 
phylogeographic analyses.  
METHODS: To understand the genetic consistence of A. cantonensis in Guangzhou 
area and its population origin in China, fragments of mitochondrial NADH 
dehydrogenase subunit 2 (ND2) gene were obtained for 168 individuals of A. 
cantonensis in the giant African snail, Achatina fulica, separately sampled from 6 
localities, three of them (Sun Yat-sen South campus, East campus and Huadu) 
belonging to Guangzhou area, the others were Zhuhai (Guangdong Province), 
Wenchang (Hainan Province) and Hekou (Yunnan Province). 
RESULTS: The clades on the phylogeographic tree estimated by Neighbor-Joining 
method were geographically associated; generally include one from Hekou of Yunnan 
Province (except one haplotype embedding in the clade of Guangzhou area) and 
another one comprised of those from Guangzhou area and Wenchang of Hainan 
Province. Population samples from Hekou, Yuanan represented the highest haplotype 
and genetic diversity although the sampling location and sample size are much smaller 
than those from Guangzhou area. Samples from Guangzhou area and Zhuhai 
represented a moderate high diversity of Hiplotypes and genetic composition. Samples 
from Wenchang of Hainan Province only possesses one kind of haplotype without 
haplotype and genetic diversity, which observed in the samples from Sun Yat-sen East 
campus and Huadu of Guangzhou. Analysis of molecular variance (AMOVA) and 
pairwise FST suggested a high rate of gene flow among individuals sampled from 
Guangzhou area, while those from Hekou of Yunnan Province and those from 
Wenchang of Hainan Province presented an obvious genetic differentiation.  
CONCLUSIONS: Based on the bottleneck theory, it may be tentatively suggested that 



the population of this nametode was originated in Yunnan.  



Host specificity of Plasmodium erythrocyte recognition: Characterising the RH5–
Basigin interaction across Laverania species. 
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BACKGROUND:  The Laverania subgenus is comprised of Plasmodium parasites of 
the African great apes.  In their natural environment these Plasmodium species, 
including P. falciparum the cause of most human malaria mortality, appear to exhibit 
strict host tropisms and selectively infect either chimpanzees, gorillas or humans.  The 
mechanisms that govern this phenomenon have yet to be fully defined, although the 
interaction between the parasite ligand RH5 and the erythrocyte receptor basigin 
(BSG), which is essential for P. falciparum invasion, is also thought to play a key role in 
limiting Laverania host species infection.  In this study we use protein-protein 
interaction approaches to investigate interactions between RH5 proteins from multiple 
Laverania species with BSG proteins from humans and African great apes.        
METHODS:  RH5 sequences from different Laverania species were generated by 
single genome amplifcation.  Recombinant RH5 and BSG were produced using a 
HEK293E cell expression system and interactions were analysed by avidity-based 
extracellular interaction screening (AVEXIS) and surface plasmon resonance (SPR).   
RESULTS: AVEXIS identified considerable promiscuity in RH5-BSG interactions, 
revealing that Laverania RH5s were capable of binding non-host BSGs.  SPR analysis 
identified the RH5 from the gorilla parasite P. praefalciparum and the human infective 
P. falciparum display very similar binding kinetics to human BSG. 
CONCLUSIONS: Given the presumed essential nature of the RH5-BSG interaction, 
previous studies of RH5-BSG binding affinities suggested that this interaction may 
restrict the capacity of P. falciparum to switch between great ape hosts.  However, the 
RH5-BSG interaction profiles of wider Laverania species indicates that different 
mechanism(s) may operate to limit cross-host infection across the subgenus, and that 
RH5-BSG may not be a host restriction factor for the gorilla parasite P. praefalciparum 
infecting humans.  
 



Quantitative Analysis of the Preference of Plasmodium falciparum Parasites for 
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BACKGROUND: Plasmodium falciparum is considered to be one of the strongest 
forces for evolutionary selection in the history of the human genome. Malaria fatality in 
children under the age of 5 allows P. falciparum to select emerging polymorphisms. 
Many published studies that have investigated links between ABO blood groups and 
host susceptibility to P. falciparum infection have shown a link where O group 
individuals are protected from severe malaria. However, other studies could not find 
any association. If there is a link between group O and malaria survival, then the 
worldwide distribution of ABO groups is consistent with selective pressure from 
malaria: in geographic regions where malaria is currently, or was previously endemic 
the ratio of group O to A is higher. In contrast, group A is predominant in colder regions 
where malaria has not been endemic. !
METHODS: We developed a multiplex invasion preference assay and employed it to 
explore the preference of P. falciparum invasion into erythrocytes from individuals with 
different ABO blood groups. This involved labeling A, B, O and AB erythrocytes with 
various concentrations of intracellular dyes, then incubating unlabeled P. 
falciparum infected erythrocytes with equal quantities of the four different dye-labeled 
blood groups in the same well of a 96 well plate. All blood groups were therefore 
presented to the parasite simultaneously, and their invasion preference was 
quantitated using flow cytometry. !
RESULTS: Four different dye combination/concentrations were validated with minimal 
overlap. Ten donors from each blood group were employed to assess P. 
falciparum invasion preference. Our preliminary observations reveal a degree of 
preferential erythrocyte invasion by P. falciparum.!
CONCLUSIONS: Unlike the standard single sample/well designs that have been 
previously employed, the assay described here allows for multiple samples to be 
combined in a single well and can be used to investigate preferential parasite invasion. 
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Study of the regulatory mechanism of mp50 gene mediated by Zn2+ in     
Trichomonas vaginalis 
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BACKGROUND: Trichomonas vaginalis is a causive agent of trichomoniasis, Although 
trichomoniasis affects men, most are asymptomatic, T. vaginalis has been observed 
that infects the prostatic epithelium and possibly it progress to the prostate.  In this 
environment, the Zn2+ is an important component of prostatic fluid, the mild cases of 
urethritis chronic prostatitis and epididymitis have been associated with this infection.  
The aim of this work is to study the regulatory mechanism mediated by Zn2+ on the 
mp50 gene. 
METHODS: The mp50 half time life of parasites grown in presence or absence of 1.6 
mM Zn2+ was determinate by RT-PCR assay.  The length of poly(A) tail was measured 
by PAT-PCR. The UTRs regions were determinate mediate the 5´and 3´RACE assay.  
RESULTS: The mp50 half lives in both conditions of Zn2+ was 5 minutes. The PAT-
PCR showed that the mp50 mRNA size of poly (A) tail in both conditions is the same. 
The mp50 UTRs regions 5´and 3´ analysis showed the same size and sequence.   
CONCLUSION: Our results demonstrated that the possible mp50 regulation 
mechanism by Zn2+ is not at posttranscriptional level. 
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*
BACKGROUND:*The*concept*of*neglected*tropical*diseases*(NTD)*was*developed*in*2003*by*the*
World*Health*Organization* (WHO),*whereupon* the*Department* for* the*Control*of*Neglected*
Tropical*Diseases*dedicated*to*fight*NTDs*was*created*in*2005.*Following*meeting*in*Geneva*in*
2007,*many* countries* and*multiple* stakeholders* including* the*pharmaceutical* industry,* nonS
governmental*organizations*and* foundations*committed* to*combatting*NTDs.*This*prompted*
the*development*of*the*NTD*roadmap*in*2011*that*provides*a*framework*for*all*participants*in*
a*drive*to*eliminate*NTDs.**
METHODS:*The*NTD*roadmap*was*officially*released*in*January*2012*and**sets*targets*for*the*
prevention,*elimination*or*eradication*of*17*NTDs*in*2015*and*2020:*

1. Eradication*of*dracunculiasis*in*2015*and*yaws*in*2020.*
2. Elimination*by*2015*globally*or*in*certain*geographic*areas*of*rabies*(in*Latin*America),*

Chagas* disease* (transmission* through* blood* transfusion),* Onchocerciasis* (Latin*
America*and*Yemen),* schistosomiasis* (East*Mediterranean,*Caribbean,* Indonesia*and*
Mekong*Basin),*Human*African*trypanosomiasis*(80%*of*households)*

3. Elimination* by* 2020* of* rabies* in* 2020* (Southeast* Asia* and* the* Pacific),* trachoma,*
leprosy,* Chagas* disease* (interrupting* transmission* intraShousing* in* Latin* America),*
visceral* leishmaniasis*(Indian*subcontinent),* lymphatic*filariasis,*onchocerciasis* (some*
African*countries)*Schistosomiasis* (regions*of* the*Americas*and* the*Pacific*and*some*
African*countries),*human*African*trypanosomiasis.*

4. Intensified* control* of* dengue,* Buruli* ulcer,* cutaneous* leishmaniasis,* cysticercosis,*
echinococcosis,*foodborne*trematodes*and*soil*transmitted*helminths.*

RESULTS:* This* NTD* roadmap* which* was* endorsed* by* all*WHO*Member* States,* inspired* the*
drafting*of*the*London*Declaration*on*NTDs*in*January*31,*2012,* in*which*partners*agreed*to*
continue,* increase* and* expand* control,* elimination* and* eradication* programs* and* to* ensure*
adequate*supply*of*drugs*and*other*interventions.*
Subsequently,*a*second*WHO*NTD*report*published*in*January*2013*provided*an*update*on*the*
implementation* of* NTD* roadmap* objectives* and* strategies* to* attain* these* objectives* which*
was*endorsed*by*the* international*community*through*the*adoption*of*resolution*WHA66.12*
in*27*May*2013*at*the*66th*Meeting*World*Health*Assembly.*
CONCLUSIONS:* The* progress* in* the* implementation* of* the* roadmap* and* obstacles* will* be*
presented*and*discussed.**
Supporting*documents*and*more*information:*http://www.who.int/neglected_diseases/en/**
*
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BACKGROUND: MicroRNAs are small non-coding RNAs that function as negative 
regulators of gene expression. Accumulated evidence showed that miRNAs are 
critically implicated in the outcome of diverse diseases, but little is known parasitic 
infections. Studies about host microRNAs regulation in response to parasitic infection 
could broaden our understanding about basic aspects of the host–parasite 
relationships. In this study, we sought to identify microRNAs that are differentially 
expressed in SW480 human colon cancer cell line after interaction with Entamoeba 
histolytica, the protozoan responsible for human amoebiasis.  
METHODS: SW480 cells were incubated with E. histolytica trophozoites for 45 
minutes. SW480 cells alone were used as control. Cellular microRNAs with a 
differential expression in response to E. histolytica interaction were identified through 
microarray-based expression profiling of 384 microRNAs (TaqMan MicroRNA Arrays). 
Target genes of modulated microRNAs were predicted using miRecords database. 
Modulated pathways were predicted using DIANA mirPath and Gorilla tools.  
RESULTS: The expression of five microRNAs was upregulated upon interaction with 
trophozoites. GO enrichment analysis of microRNA-targeted genes revealed that 
several pathways and molecular functions were disturbed upon parasite interaction, 
including mechanisms associated with apoptotic signaling pathway, cellular 
differentiation, lipid metabolic process, among others. 
CONCLUSIONS: Our data suggest that alteration in microRNA levels likely plays an 
important role in regulating intestinal cells functions following E. histolytica infection. 
These results suggest that identified microRNAs could represent promising target for 
the treatment of amoebiasis. 
 
 
 
 
 
 



A bird’s eye view on Trichomonas vaginalis vast annotated proteome 
 
Robert P. Hirt 
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BACKGROUND: The annotation of the genome sequence data from one strain (G3) of 
Trichomonas vaginalis identified ~60,000 protein coding genes. This is an unusually 
large set of proteins in general and for a microbial eukaryote in particular. We are 
investigating the origins of these genes and their potential function through detailed 
bioinformatics analyses focusing on genes underlying membrane trafficking, candidate 
surface proteins and those acquired through lateral gene transfers. 
METHODS: A number of bioinformatics tools are being used to identify gene families of 
interest. Recent published transcriptomics data are also being exploited to further 
highlight likely functional genes. Phylogenetic analyses providing insights into the origin 
of T. vaginalis are also considered for future work on comparative genomics of the 
human parasite and its closely related species isolated from animals, which are also 
suggesting a zoonotic origin for T, vaginalis, probably from a bird infecting 
trichomonad.  
RESULTS: A selection of gene families will be discussed including TvRab small 
GTPases, adaptins, candidate surface proteins and genes of relatively recent bacterial 
origins.   
CONCLUSIONS: An important fraction of the annotated protein coding genes are likely 
to be functional. Many genes are part of genes families including some large ones with 
examples of dramatic amplification across a number of functional categories including 
those orchestrating membrane trafficking and candidate cell surface proteins. In 
addition lateral gene transfers have also contributed to the important coding capacity of 
the parasite. Together these data provide important new insights into the molecular and 
cellular basis of the parasite pathobiology. 
 
 
 
 
 
 
 
 



Metabolomics analysis of differentiation and anti-oxidative stress mechanisms of the 

enteric protozoon Entamoeba 

Tomoyoshi Nozaki 
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Metabolomics approaches using capillary electrophoresis and time-of-flight mass 

spectrometry (CE-ToFMS) have unveiled a number of important and unknown metabolic 

pathways that function in differentiation and anti-oxidative stress mechanisms in Entamoeba. 

Good examples of such discoveries are: presence of polyamine metabolism, which was 

assumed to be absent, production of biogenic amines and gamma-amino butyric acid during 

stage conversion from the trophozoite to the cyst; and production of S-methylcysteine and 

phosphatidylisopropanolamine under L-cysteine deprivation. Recently, using stable isotopic 

labeled L-cysteine and CE-ToFMS, we investigated the fate of L-cysteine in E. histolytica.  

[U-13C3, 15N] L-Cysteine was rapidly converted into three unknown metabolites, besides 

L-cystine and L-alanine. These metabolites were identified as thiazolidine-4-carboxylic acid 

(T4C), 2-methyl thiazolidine-4-carboxylic acid (MT4C), and 2-ethyl-thiazolidine-4-carboxylic 

acid (ET4C), the condensation products of L-cysteine with aldehydes. We demonstrated that 

these thiazolidine-4-(R)-carboxylic acids serve as storage of L-cysteine. Liberation of 

L-cysteine can occur enzymatically as well as non-enzymatically. Furthermore, we also 

showed that both T4C and MT4C have growth promoting activity when supplemented for 

L-cysteine, and significantly reduce intracellular ROS levels, and therefore help the parasites 

to deal with the oxidative stress. To date, this study represents the first report demonstrating 

the presence of thiazolidine-4-(R)-carboxylic acids in the protozoan parasites.  

 



Novel lysosome transport mechanisms of the enteric protozoon Entamoeba 

 

Tomoyoshi Nozaki 
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In the phagocytic enteric protozoon Entamoeba histolytica, protein traffic appears to be highly 

dependent on the highly diversified Rab small GTPases, as depicted by >100 genes in its 

relatively compact genome (ca 20Mb). Besides the complexity of Rab proteins, the transport 

receptors of lysosomal proteins seem to have uniquely evolved in this genus. Lysosomal 

enzymes including cysteine proteases have been demonstrated to be the major pathogenic 

determinant of the parasite. We have identified a novel class of receptors/carriers of 

lysosomal proteins, and named them cysteine protease binding protein family (CPBF). CPBF 

isotypes (CPBF1-11) encoded in the genome show remarkable heterogeneity of ligands 

demonstrated by immunoprecipitation of the epitope-tagged receptors followed by mass 

spectrometric analysis of coprecipitated proteins: e.g., CPBF1, CPBF6, and CPBF8 bind 

cysteine proteases, α- and γ- amylases, and β-hexosaminidase and lysozymes, respectively. 

We further found that CPBF2 and CPBF10 bound to α-amylases while CPBF7 bound to 

β-hexosaminidases. It is intriguing that cysteine proteases are exclusively recognized by 

CPBF1, whereas three α-amylases and β-hexosaminidases are redundantly recognized by 

three and two CPBFs, respectively. By bioinformatics analysis and phylogenetic 

reconstruction, each CPBF contains six prepeptidase carboxyl-terminal (PPC) domains, and 

the domain configuration is evolutionary conserved among CPBFs. Taken together, CPBFs 

with unique and conserved domain organization have remarkable ligand heterogeneity toward 

cysteine proteases and carbohydrate degradation enzymes. Further structural studies are 

needed to elucidate structural basis of the ligand specificity. 

 



What’s next for Taenia solium in the genomic era? 
 
Juan P. Laclette and Raúl J. Bobes 
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Human cysticercosis is considered a neglected disease, tightly bound to poverty and 
lack of hygiene, which continues being a public health problem in developing countries 
of Latin-American, Sub-Saharan Africa and Asia. 
A number of key scientific contributions on taeniid biology have occurred during the 
past two decades: the realization that the tapeworms, including Taenia solium, have 
accompanied human beings for more that hundred thousand years; the advent of 
several highly effective vaccine candidates; the description of a third species of 
tapeworm associated to humans; the recent publication of the genomes for three 
taeniid species and the transcriptomes for five have placed the studies on tapeworm 
biology in the genomic era. Moreover, our current assets for the control of the disease 
include several highly sensitive and specific immunologic and imaging tools for the 
diagnosis of T. solium cysticercosis; reliable results from a number of epidemiological 
studies carried out in endemic areas of three continents detailing the ways of 
transmission of the parasite; several options for efficient medical treatments, as well as 
valuable leading experiences in large-scale control programs against Taeniasis-
Cysticercosis. 
In spite of those considerable scientific achievements, the challenges ahead for the 
control and (or) eradication of human T. solium infections in endemic areas are 
enormous. In fact, extensive human migrations nowadays make T. solium cysticercosis 
a globally reemerging disease. With the availability of better knowledge and control 
tools, the main cause for this global re-emergence is the neglect of the disease, either 
by the health authorities in endemic countries and the lack of effective leadership by 
multilateral health agencies. 
Here we analyze what’s next on the research and on the control programs to proceed 
towards an effective eradication and (or) control of this parasite disease!known since 
old historical times. 



Title: Designing Smart Anti-tick Vaccines: Lets ask the Animal Host 
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BACKGROUND: Multiple tick saliva proteins, the majority of which are unknown confer 
tick resistance in repeatedly infested. The objective of this study was to identify the 24-
48h Amblyomma americanum and I. scapularis tick saliva immuno-transcriptome. The 
24-48h tick-feeding phase is critical to tick parasitism as it precedes important events in 
tick biology, blood meal feeding and disease agent transmission.  
METHODS: Fed male, 24 and 96h fed female phage display cDNA expression libraries 
were biopanned using rabbit antibodies to male, 24 and 48h A. americanum female tick 
saliva proteins. Biopanned immuno-cDNA libraries were subjected to next generation 
sequencing, de novo assembly, and bioinformatics analysis. More than 900 transcripts 
that code for 24-48h A. americanum and 24h I. scapularis immune-cDNAs are 
described.  
RESULTS: Of the 894 immuno-cDNAs, 52% (464/894) were provisionally identified 
based on matches in GenBank. Of these ~19% (86/464) are highly identical to other 
tick hypothetical proteins, and the rest include putative proteases (serine, cysteine, 
Leukotriene A-4 hydrolase, carboxypeptidases, and metalloproteases), protease 
inhibitors (serine and cysteine protease inhibitors, tick carboxypeptidase inhibitor), and 
transporters and/or ligand binding proteins (histamine binding/lipocalin, fatty acid 
binding, calreticulin, hemelipoprotein, IgG binding protein ferritin, insulin-like growth 
factor binding proteins, and chemokine binding evasin). Others include enzymes 
(glutathione transferase, cytochrome oxidase, protein disulfide isomerase), ribosomal 
proteins, and those of miscellaneous functions (histamine release factor, 
selenoproteins, tetraspanin, defensin, heat shock proteins).  
COCNCLUSIONS: This paper discusses the utilization of this sequence resource to 
design and express chimeric anti-vaccine antigens in which tick infestation of 
immunized animals serves as a booster immunization. 
 



 

 

How Trichinella escape the capture of macrophages and were killed by it  
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Tingting Li, Mingyuan Liu* 
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BACKGROUND: Extracellular traps (ETs) existing in neutrophil, eosinophil, mast cells, 
and macrophage, is an new and important innate immune defence mechanism which 
was discovered in recent years. This new mechanism was reported to ensnare and kill 
varied kinds of invading microbes inducing bacteria, fungi and protozoa, but whether 
this mechanism existing in defence to big pathogens like nematodes is still unknown. 
One of most immportant characteristics of Trichinella spiralis (T. spiralis) infection is 
inefficiency of host innate immune cells. For example, although T. spiralis invading to 
host leads to innate immune cells assembling in intestine phase, lacks of following 
inflammatory and worm expelling. Interestingly, a DNase II family proteins that were 
stage-specifically transcribed in different development stages were revealed by high 
throughput sequencing of parasite’s expressed sequence tags (EST), especially the 
excretion/secretion products (ESP). Thus one of strategy for T. spiralis may secret 
nuclease or nuclease-like enzyme to escape the ensnaring and killing from METs, 
because DNA is a major structural component of ETs.  
METHODS: In this study, we investigated whether macrophage extracellular traps 
(METs) can response to T. spiralis using fluorescence microscopy, laser scanning 
confocal microscopes, and scanning electron microscopy in the presence of nuclease 
inhibitor aurintricarboxylic acid (ATA) and anti-T.spiralis serum or not. Agar diffusion, 
agarose gel electrophoresis, DNA substrate cleavage, and intermediate product 
terminal group analyses were performed to detect the active DNase� of ESP in 
T.spiralis. In order to identify the active DNase� component, we investigated the active 
nuclease component of ESP by 2-dimensional electrophoresis (2-DE) nuclease 
zymography combined Nano LC-ESI/MS/MS technique. 
RESULTS: Macrophage cannot generate METs when cultured with living T.spiralis 
muscle larvae or newborn larvae, but METs was observed in present of ATA. 
Interestingly, the less the T. spiralis was added to macrophages cultures, the longer 
time needed to induce METs formation. T.spiralis was not ensnared by METs in the 
presece of anti-T.spiralis antibodies, but in this case, we observed phagocytosis of 
newborn larvae by macrophage. METs were more effective to kill newborn larvae than 
phagocytosis. Moreover, we found nuclease activity existed in ESP and displayed 
DNase� characteristic, and origined from several proteins with different molecular 
weights of ESP. 
CONCLUSIONS: Our results suggest that DNase� from ESP in T. spiralis, a weapon 
for T. spiralis to escape the capture and killing of METs and T. spiralis can be killed by 
METs with the suppression of DNase activity.  
KEY WORDS: Macrophages; Extracellular traps; escape; Trichinella spiralis. 



Sustainability of four interventions to control Cysticercosis transmission in 
Northern Peru 
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BACGROUND: The life cycle of T. solium involves humans as the sole definitive hosts, 
which harbour the adult tapeworm in the intestine, and pigs as the intermediate host, 
which harbour the larval form. The CWGP performed and completed four intervention 
strategies to eliminate cysticercosis in northern Peru. 17 rural villages received 
interventions devised to eliminate T. solium by intervening simultaneously in humans 
and pigs. All pigs except pregnant sows and piglets younger than 2 months received 
Oxfendazole at 30 mg/kg every three months for four times. The trial evaluated the 
strategy used to kill the tapeworm and the effect of vaccinating the pigs with T. sol 18. 
Therefore, villages were divided in four groups in a two by two design.  The trial 
evaluated the use of focalized or massive treatment of humans with Niclosamide and 
the addition of a vaccine to the porcine population. All four interventions were 
successful in eliminating infective pigs; out of 254 seropositive pigs 2 to 12 months old 
following the intervention, none had viable cysts at necropsy. This study evaluates the 
sustainability of these interventions as measured in pigs a year after they were 
completed. 
METHODS: One year after eliminatin, at T2, sera were obtained from pigs 2 to 12 
months old, a new susceptible cohort uninvolved in the previous interventions. 
Enzyme-linked Immunoelectrotransfer Blott (EITB) assay was performed to detect 
seroprevalence.  For the necropsy study, at T2, a sub-sample of the new cohort of pigs 
were killed and assessed for cysts.  
RESULTS: At T2 2447 pigs 2 to 12 months old were assessed and seroprevalence was 
21.0% compared with seroprevalence of 23.5% among the 2629 pigs at T1. There was 
a statistically significant reduction in seroprevalence in intervention groups I (OR, 0.69; 
p = 0.019) and IV (OR, 0.69; p = 0.007) comparing T2 to T1.  In the other groups there 
was no statistical significant difference in seroprevalence comparing T2 to T1. The 
necropsy at T2 included 164 sero-positive pigs. We found 3.0% (5/164) cyst infected 
pigs at T2, compared to 5.5% (7/254) at T1.  
CONCLUSIONS: We show, for the first time, that interventions applied to control 
cysticercosis were sustainable for at least one year in the absence of any intervention. 



From Ancient to contemporary molecular eco-epidemiology of Chagas disease in 
the Americas 

Felipe Guhl 
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Chagas disease is an ancient zoonosis caused by the kinetoplastid Trypanosoma 
cruzi. This parasite affects around 8 million people in the Americas representing a 
remarkable issue of public health  
One of the best-studied populations dealing with Chagas disease is from the coastal 
area of northern Chile at the foot of the western Andean slopes, between about 19 and 
23 degrees of south latitude.  The extremely arid climate here generates rapid, 
spontaneous desiccation of buried bodies, arresting the decay process.  The absence 
of rainfall then preserves these dried bodies (mummies) for millennia.  
The aim of the present study was to perform the first molecular paleoepidemiological 
study in a set of 43 mummified human remains from the Atacama desert in Northern 
Chile in order to elucidate the transmission dynamics and determinants of ancient 
genotypes to try to unravel the natural history of T. cruzi taxon and Chagas disease. 
Interestingly, TcBat emerges as the plausible ancestor of T. cruzi.  
The findings presented allow us to present a plausible model of T. cruzi transmission in 
pre-Columbian civilizations 



Cysteine proteinases of Trichomonas vaginalis 
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Trichomonas vaginalis has one of the most complex degradomes among parasites with 
more than 400 peptidases, according to the genome sequence. Cysteine proteinases 
(CPs) represent almost half of them; however, only about 10% are expressed. Papain- 
and legumain-like CPs are the major proteolytic enzymes associated with pathogenicity 
in this sexually transmitted parasite. Several studies have shown participation of these 
CPs in multiple virulence properties: mucin degradation, adherence, hemolysis, 
cytotoxicity, host cell induction of apoptosis, immune evasion by immunoglobulin and 
complement components degradation, as well as extracellular matrix and intercellular 
tight junction protein degradation. Additionally, these CPs are differentially modulated 
by environmental factors (iron, zinc, polyamines, pH, redox, glucose, among others) as 
well as by cell contact, affecting their virulence property accordingly. Interestingly, 
several of these CPs have been characterized by their proteolytic activity in 
zymograms, identified by proteomic studies and their genes have been cloned. 
However, the size of some CP genes does not correspond to the size of the proteolytic 
activity band or spot experimentally detected in zymograms. Thus, T. vaginalis active 
degradome and proteomic studies give some answers, but multiple questions remain 
unanswered despite of the genome sequence.   
 
 
!



Molecular diagnosis, vaccination and social media: will these new innovations be the 
key to future cystic echinococcosus control?  
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School of Animal and Veterinary Sciences, Charles Sturt University, Wagga Wagga, New 
South Wales 2678, Australia; Graham Centre for Agricultural Innovation, NSW Department 
of Primary Industries and Charles Sturt University, Wagga Wagga, New South Wales 2678, 
Australia; School of Medicine, Australian National University, Canberra, ACT 0200, Australia 
 
The traditional approach to the control of Echinococcus granulosus has been through de-
worming dogs, monitoring infection/re-infection rates in dogs using arecoline hydrobromide, 
monitoring infection in slaughtered livestock in abattoirs (mainly sheep, but also goats, 
camels and cattle) backed up with public education. Two important developments, namely 
the discovery of praziquantel a highly efficient cestocidal drug and the development of 
palatable dry dog food have had an important impact in reducing domestic transmission of E. 
granulosus in many countries. Nevertheless, E granulosus is still present in many 
jurisdictions, in some, transmission being perpetuated by extensive wildlife reservoirs. These 
reservoirs may be a major confounding factor for control, especially in situations where wild 
carnivores may be encroaching into urban centres. However, the most recent developments, 
namely, the EG95 vaccine for sheep against E. granulosus, the E. granulosus coproantigen 
ELISA for detection of infection in definitive hosts and molecular methodologies for specific 
identification of DNA from taeniid eggs in definitive host faeces have the potential to change 
the emphases for hydatid control world-wide.A major impediment for effective hydatid 
control, particularly in domestic situations, has been disseminating information and 
maintaining communication with dog owners, farmers and the general public who may be 
spread over a wide geographical area. Although traditional communication methods through 
radio, TV and the print media still have an important place, new communication opportunities 
are now available. The wide up take of mobile phone and tablet technology, together with 
the phenomenal development of new means of electronic communication, new avenues for 
dissemination of information to individuals and whole communities are now readily available. 
The advantages and disadvantages of these new protection, detection and communication 
innovations in the control of E. granulosus will be discussed.  



Population transcriptomics analysis of Plasmodium falciparum artemisinin 
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The waning efficacy of artemisinin has been reported in Western Cambodia and other 
regions of South East Asia. An urgent need to elucidate the mechanisms underlying 
artemisinin resistance is hence one of the main priorities for control malaria programs 
around the world. As part of the Tracking Resistance to Artemisinin Collaborative 
(TRAC) study, we completed a genome-wide transcriptional profiling of 1,053 
Plasmodium falciparum isolates from infected patients in 14 sites across Southeast 
Asia, Bangladesh and Democratic Republic of Congo between 2011 and 2013. We 
found that artemisinin resistance is associated with over-expression of molecular 
factors directing the unfolded protein response (UPR) including genes encoding ER-
resident proteins, protein folding, ribosome and proteasome-related pathways. In 
particular there is a highly significant up-regulation of genes encoding subunits of a 
putative P. falciparum Reactive Oxidative Stress Complex (Pf ROSC) that is canonical 
to protein complexes of oxidative damage response in other eukaryotes. This suggests 
that in the resistant parasites, the artemisinin-induced oxidative stress and massive 
cellular protein damage is countered by increased ability to refold, repair and/or recycle 
damaged proteins. In addition to this the artemisinin resistant parasites are 
characterized by suppression of DNA metabolism which likely reflects a delayed onset 
of the “S-phase”; a possible check point-like arrest before the schizont stage. This is 
consistent with based on ex vivo studies that revealed that resistant parasites have a 
prolonged ring stage progression. This may prevent sufficient drug activation but also 
other consequent events such as apoptosis and thus promote an increased survival of 
the parasite population after a round of treatment. Finally, from the population 
perspective, we show that the P. falciparum parasites that originate from the epicenter 
of artemisinin resistance (Western Cambodia provinces) show a highly diverse 
transcriptional profile that is also highly unique amongst Southeast Asian P. falciparum 
isolates.  



Intracellular trafficking in Leishmania-infected macrophages 
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Leishmania is particularly adept at transforming the macrophage into a hospitable 
host cell, and as such, constitutes a unique tool to study basic mechanisms of 
macrophage biology. Our laboratory focusses on the subversion of the macrophage 
membrane fusion machinery during Leishmania infection. We previously established 
that promastigotes inhibit phagolysosome biogenesis. The surface 
lipophosphoglycan is responsible for this inhibition through its insertion in the 
phagosome membrane, causing destabilization of lipid microdomains and exclusion 
of the membrane fusion regulator Synaptotagmin V from the phagosome. We 
recently made the striking discovery that the Leishmania metalloprotease GP63 
cleaves a subset of SNAREs and synaptotagmins that modulate phagosome 
functions, including antigen crosspresentation and cytokine secretion.  Disruption of 
the host cell membrane fusion machinery thus appears as an efficient strategy to 
create an intracellular niche favorable to the establishment of infection and to the 
evasion of the immune system.  Here, we will discuss the mechanisms by which 
Leishmania subverts the fusion machinery of host cells and the consequences of this 
subversion on the autophagic response.  These studies will deepen our knowledge of 
Leishmania pathogenesis, and will provide novel insights into the regulation of 
phagosome functions.  Knowledge gained from studying this host-parasite interaction 
may be extended to other intracellular pathogens. 
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Vaccines against nematodes of veterinary importance – an Introduction 
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BACKGROUND: The treatment and prevention of parasitism in both humans and 
livestock continues to rely almost exclusively on the use of antiparasitic drugs – an 
approach which has limitations, particularly as reinfection, which occurs rapidly in 
endemic regions, is not prevented. In addition, the widespread appearance of drug-
resistant parasites of animals together with emerging evidence of resistance problems 
in human parasites, emphasise the importance of developing alternative methods of 
control, with anti-parasite vaccines a prime target. 
METHODS: The advent of recombinant DNA technology in the 1980s and the ability to 
produce recombinant parasite proteins was heralded as a major breakthrough which 
would make the development of parasite vaccines a probability. However, some 25 
years on, and despite further progress in our understanding of the immune effector 
mechanisms involved in generating host-protective responses to parasitic infections 
coupled with recent technological advances in genomics and proteomics, only no 
recombinant vaccines against parasitic helminth diseases of livestock have reached 
the point of being marketed. The first recombinant vaccine against a human helminth 
parasite continues to remain elusive. 
CONCLUSIONS: A fundamental requirement in vaccine development is to define the 
level of protection that is required to achieve control, be this using a vaccine alone or 
as part of an integrated package of control measures. The parameters used to define 
control requirements may vary from achieving sterile immunity, through reducing the 
impact of infection to blocking transmission. In general terms, the ‘performance’ 
requirements for a vaccine are defined on the basis of epidemiological data and 
mathematical modelling. In veterinary parasitology, the livestock producer will inevitably 
compare a vaccine with control achieved with anthelmintic drugs and ectoparasiticides, 
which, when first introduced, approach 100% efficacy. However, it is unlikely that anti-
parasite vaccines will attain this level of efficacy and computer modelling of population 
dynamics suggest it is not essential. 
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Methods to assess the disease burden of cystic echinococcosis: Are we there yet? 
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BACKGROUND: Prior to implementation of disease control initiatives, it is beneficial to have an 
estimate of the current burden (or socioeconomic impact) of the disease on a country or region. 
The Disability Adjusted Life Year (DALY) is one of the most commonly used metrics to assess and 
compare the burdens of infectious and non-infectious conditions globally. However, until recently, 
cystic echinococcosis was not included in any of the large-scale initiatives that utilized the DALY.  
METHODS: Due, in part, to numerous campaigns to include Neglected Tropical Diseases in global 
health endeavors, initial DALY values for cystic echinococcosis are being included in estimates 
produced by the Global Burden of Disease Study as well as by the World Health Organization. 
Methods and initial findings from these global initiatives were compared with monetary and non-
monetary burden estimates from previous global, regional, and country-level studies. 
RESULTS: Initial global echinococcosis estimates from the Global Burden of Disease Study 2010 
were lower than expected based on previous studies.  
CONCLUSIONS: While initial global estimates are an important step in bringing cystic 
echinococcosis to the attention of stakeholders on a global level, there are still large methodology 
and data gaps to be overcome. The use of a metric, such as the DALY, that does not include the 
impact of livestock-associated losses may also need to be re-evaluated for cystic echinococcosis 
and other zoonotic diseases. 



Systems Biology of Plasmodium vivax 
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BACKGROUND. Plasmodium vivax infects 70 million people annually and endangers 
40% of the world’s population.  Unlike P. falciparum, P. vivax parasites can persist as a 
dormant stage in the liver, known as the hypnozoite, and these dormant forms can 
cause malaria relapses months or years after the initial mosquito bite.   
METHODS. My laboratory has been using systematic approaches to explore the 
parasite genomes from P. vivax-infected patients.  By globally analyzing patterns of 
identity, read coverage, and the presence or absence of minor alleles in different 
infections we can obtain a systems view of genetic diversity and the etiology of 
infections.  
RESULTS. Our data provide new strategies for studying multiclonal infections, which 
are common in all types of infectious diseases and for distinguishing P. vivax relapses 
from reinfections in malaria endemic regions.  
CONCLUSION. The approach provides a theoretical foundation for studies that aim to 
determine if new or existing drugs can provide a radical cure of P. vivax malaria. 
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BACKGROUND: Nucleolar assembly is a crucial cellular event that requires the 
synthesis and processing of ribosomal RNA, in addition to the participation of pre-
nucleolar bodies (PNBs) at the end of mitosis. In mammals and plants, the nucleolar 
biogenesis has been described in detail, but in unicellular eukaryotes is a poorly 
understood process. In this study, we investigate the pathway of nucleolus re-building 
during closed mitosis in promastigotes of Leishmania major, the etiologic agent of the 
Leishmaniasis. 
METHODS: We used light and electron cytochemical techniques such as silver 
impregnation for nucleolar organizer regions, EDTA regressive procedure to 
preferentially stain ribonucleoprotein, NAMA-Ur technique for stain specifically 
chromatin and conventional uranyl-lead stain. 
RESULTS: We observed the presence and dispersion of nucleolar material throughout 
the nucleoplasm during the mitotic division. Furthermore, at the end of mitosis, the 
argyrophilic proteins are concentrated in the nucleolar organizer region. Unexpectedly, 
the classical PNBs were not visualized at any stage. 
CONCLUSIONS: We suggest that the formation of the nucleolus in promastigotes of L. 
major occurs as a continuous process that does not require the concentration of 
nucleolar material within intermediates nuclear bodies such as the characteristic PNBs. 
 
 
 
 
 
 
 



Th17 cells provide important direct and CD8 helper effects protective against T. 
cruzi 

Jennifer R. Blase1; Christopher S. Eickhoff1; Xiuli Zhang1 and Daniel F. Hoft1,2   
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BACKGROUND: We have shown that T. cruzi trans-sialidase (TS)-specific CD4+ Th1 
responses are important for both mucosal and systemic protection.  T. cruzi-specific 
CD8+ T cells also are required in vivo, because T. cruzi infects both hematopoietic and 
nonhematopoietic cells (including cells that express only MHC class I).  IL-17 signaling 
appears to be important for survival after T. cruzi challenge, but the role of vaccine-
inducible CD4+ Th17 cells for protection has not been analyzed previously. 
METHODS: We identified an immunodominant, H2-IAd-restricted, CD4 epitope within 
the consensus enzymatic domain of TS, and prepared T cell clones specific for this 
immunodominant epitope.  We cloned a functional pair of TCRα/TCRβ chains from one 
T cell clone and generated CD4+ TCR transgenic (Tg) T cells.  These TS-specific 
CD4+ TCR Tg T cells were used to prepare Th1 and Th17 cells in vitro.  The protective 
effects of TS-specific Tg Th1 and Th17 cells were compared in vitro against T. cruzi 
intracellular development inside murine macrophages and in vivo after adoptive 
transfer and virulent parasite challenge.   
RESULTS:  Both TS-specific Tg Th1 and Th17 cells could inhibit intracellular T. cruzi in 
vitro, but through independent mechanisms (inducible Nitric Oxide Synthase-generated 
RNS and Phagocyte Oxidase-generated ROS, respectively).  Furthermore, TS-specific 
Tg Th17 cells were significantly more protective in vivo than Th1 cells, involving novel 
helper effects for CD8+ T cells.  An in vitro helper assay further demonstrated that 
Th17 cell cytokines were key for the CD8+ T cell helper effects.   
CONCLUSIONS: Our results demonstrate for the first time that TS-specific Th17 cells 
can induce both direct IL-17-dependent and ROS-mediated intracellular protective 
effects, and novel helper effects for protective CD8+ T cells in vivo.  Therefore, the 
induction of antigen-specific Th17 cells will be important for vaccines directed against 
Chagas disease and perhaps other intracellular pathogens requiring protective CD8+ T 
cell responses.   

 



Immunogenic peptides predicted by bioinformatics induce IFN-γ response 
against Toxoplasma gondii by human leukocytes 
 
Cardona, Nestor1; Moncada, Diego1; Gomez-Marin, Jorge Enrique1 
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BACKGROUND: The ideal vaccine to prevent toxoplasmosis in humans would be 
composed by antigens that elicit a protective T cell type 1 response. To date it has 
been reported some immunogenic epitopes with a high affinity for different HLA 
haplotypes such as HLA-A*02, HLA-A*03, HLA-A*11, HLA-B*07, HLA-B*0702, that 
induces a good IFN γ response in human peripheral blood mononuclear cells (PBMCs). 
However, the selection of the proteins for immunogenic antigens is not based on a 
rational strategy. Here we report the use of a bioinformatics algorithm for selection of 
peptides based on biochemical characteristics that predict strong IFN γ response by 
human PBMCs. 
METHODS: We obtained peptide sequences that previously were reported to induce 
IFN γ from IEDB (http://www.iedb.org/). MUSCLE 
(https://www.ebi.ac.uk/Tools/msa/muscle/) and WebLogo 
(http://weblogo.berkeley.edu/) were used to align sequences and to look for conserved 
and frequency of each amino acid. ToxoDB (http://toxodb.org/) Protein Motif Pattern 
tool was used to find proteins with a specific pattern. NetMHCcons 1.0 Server 
(http://www.cbs.dtu.dk/services/NetMHCcons/) was used to generate HLA-A*02 high 
affinity 9mer peptides and MAPP (http://www.mpiib-
berlin.mpg.de/MAPPP/cleavage.html) to predict proteasome cleavage. ELISPOT 
assays with human PBMCs were performed to prove the efficacy of IFN γ production of 
the predicted peptides.  
RESULTS: With our strategy, we found 65 genes from which we tested 9 peptides 
(PIGP: Subunit P of phosphatidylinositol N-acetylglucosaminyltransferase, ABCt: 
ABCtransporter transmembrane region domain containing protein, RON8: rhoptry 
neck-protein 8, DAGK: diacylglycerol kinase, Ter1p: ER-retrieval receptor Ter1p, Got1: 
Glutamic oxaloacetic transaminase, LMBR1: Limb region1 protein, VPTA: vacuolar 
proton translocating ATPase subunit A, PLA2: Phospholipase A2. Conserved 
hydrophobic and aliphatic residues in positions 2 and 9 were observed in all peptides. 
Similarly, conserved hydrophobic and aliphatic amino acids were observed in position 
6. Peptides of 9 residues length with affinities from 2 to 21 nM were selected for 
ELISPOT assays. 4 peptides were found to produce IFN γ levels in a range from 252 to 
1.763 SFC/1e6.  
CONCLUSIONS: Our results suggest that our rational strategy for selection of 
immunogenic epitopes could be used to select peptides as candidates for inclusion in 
immunosense epitope-based vaccines. 



The antipoverty vaccines to combat the neglected tropical diseases (NTDs) 
 
Hotez, Peter1  
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Globally, the neglected tropical diseases – a group of parasitic and related chronic and 
debilitating infections – are considered the most common afflictions of people living in 
poverty.  Studies from the new GBD 2010 initiative indicate that between 400 and 800 million 
people suffer from intestinal helminth infections – ascariasis, trichuriasis, hookworm; while 
250 million people have schisotosomiasis.  Lymphatic filariasis, onchocerciasis, food-borne 
trematodiases, cysticercosis, and echinococcosis are also widespread.  The GBD 2010 also 
found up to 10 million are infected with each of the major kinetoplastid infections, while there 
was a surprising burden of disease from cryptosporidiosis and amoebiasis.  Together the 17 
NTDs as currently defined by WHO cause 26 million DALYs (disability adjusted life years), 
while adding cryptosporidiosis, amoebiasis, and scabies elevates the total NTD burden is 
approximately one-half the DALYs from malaria or HIV/AIDS.  A surprising finding is that 
more than one-half of the major NTDs actually occurs in the 20 wealthiest economies – the 
G20 – suggesting that older paradigm of developed vs. developing countries is giving way to 
a new world order, known as “blue marble health”. A major approach to control NTDs relies 
on mass drug administration.  But ultimately, the global elimination of these conditions will 
require new health technologies, including NTD vaccines. The term ‘antipoverty vaccine’ 
refers to the potential impact of NTD vaccines to simultaneously improve economic 
development.  With the exception of vaccines for dengue international efforts to develop 
NTD antipoverty vaccines have not attracted the interest of multinational pharmaceutical 
companies.  Instead, these vaccines are being pursued by universities and research 
institutes, or by product development partnerships in collaboration with developing country 
vaccine manufacturers.  So far the portfolio of NTD vaccines in clinical trials is modest.  
Human helminth vaccines include a hookworm vaccine in phase 1 clinical trials; two 
candidate vaccines for intestinal schistosomiasis in phase 1 and one for urogenital 
schistosomiasis that is further advanced. A river blindness vaccine is in preclinical testing 
through a new TOVA (The Onchocerciasis Vaccine for Africa) partnership, as is a pan-
anthelminthic vaccine for targeting all three major intestinal helminth infections. For 
protozoan parasitic infections a leishmaniasis vaccine is in early clinical development, while 
additional vaccines for leishmaniasis and Chagas disease are in preclinical testing, as are 
vaccines for neglected bacterial infections such as leptospirosis and leprosy. Veterinary 
vaccines for cysticercosis and echinococcosis have also been developed. Aside from the 
scientific challenges to develop vaccines for complex pathogens such as helminths and 
protozoa, there are significant financial hurdles and concerns that NTD vaccines fall through 
several cracks in public policy. Therefore, programs of advocacy and awareness, including 
the impact of antipoverty vaccines on the health of girls and women, will be required to re-
prioritize these technologies. 
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Detection of fossilized parasites from coprolites of Peruvian dog mummies  
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BACKGROUND: Animal mummies have been found mainly in Egypt and in the Andes. 
The mummies of Chiribaya culture dogs were found in an exclusive site for dog burial, 
differing from other cultures where canines were buried as offerings. The area where 
this culture has settled is characterized by arid soils, stable temperature and low 
precipitation. This feature permits to find the dog mummies in exceptional condition. 
The study of these remains will allow us to reconstruct and understand evolution 
parasitosis processes of men, animals and zoonoses. 
METHODS: Coprolites were extracted by partial autopsy of 10 fossilized dog mummies 
from excavations of Chiribaya culture (700 – 1.746 A.D.), Moquegua (Peru). The 
samples were rehydrated with trisodium phosphate solution 0.5 %, then filtered and 
settled spontaneously. The sediment was stored in acetic acid 10% formalin and the 
resulting dilution was observed under microscope, 10 sheets were subsequently 
observed for each sample.  
RESULTS: Five samples were positive for parasites. Spirocerca lupi (20%), Taenia sp. 
(20%) and Diphyllobothrium sp. (20%) were detected. 
CONCLUSIONS: Tapeworms eggs were identified (Taenia sp. and Diphyllobothrium 
sp.), and nematode eggs were identified (Spirocerca lupi). They could have affected 
the health of the dogs since that time. In addition, there might have been zoonoses 
involving dogs as hosts. 
 
 
 
 
 
 
 



Global coverage and trends of preventive chemotherapy against STH 
 
Montresor Antonio 
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Preventive chemotherapy (PC), the large-scale distribution of anthelminthic drugs to 
population groups at risk, is the core intervention recommended by the WHO for controlling 
morbidity due to Soil Transmitted Helminthiasis (STH). Three groups at risk have been 
identified as the target of the intervention: 

• School age children 
• Preschool-age children 
• Women of child bearing age 

For school age children, PC coverage is steadily increasing every year, in 2012 over 240 
million children in this age group were treated, corresponding to a global coverage of 36%; 
the main way to distribute the anthelminthic is through school health programmes or through 
mass distribution organized in the context of the programme for the elimination of Lymphatic 
Filariasis. The drugs generously donated by pharmaceutical companies for PC in this age 
group are providing an important incentive for the establishment of PC intervention, in 
addition, a number of manuals and training material has been developed to guide decision 
makers and implementers. Over 78 million of preschool-age children were treated in 2012 
and the trend is showing a decrease in this age group. the children of this age are reached 
through vaccination and vitamin A  distribution campaigns but the absence of drug donation 
for this age group is an impediment for the scaling up of the intervention. The coverage of 
women of child bearing age (WCBA) is much lower, only a very limited number of countries 
are organizing distribution programmes for this age group. WHO/NTD recognize the 
importance of the coverage of WCBA and is promoting studies to document the results of 
the intervention. In collaboration with partners’ organizations and research institutions, WHO 
is presently developing a manual providing details on the necessary logistic and presenting 
the nutritional results that were obtained with the intervention. 
  
!
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Analysis of Trypanosoma cruzi screening reported to the External Quality Control 
Program (EQCP) in Mexican blood banks 
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BACKGROUND: The transmission of T. cruzi by blood transfusion has received increased 
attention in the last years. No test has been found to be sufficiently sensitive and specific to be 
designated for only screening assay. The Pan American Health organization suggested that 
blood donors should be tested by at least two different methods (HAI,IFI, ELISA) to detect true 
seroreactive donors. The present study was designed to compare the commercially available 
test kits for Trypanosoma cruzi reported in the EQCP applied by the NCBT twice a year to the 
559 public and private banks of the country. 
 
METHODS: Rate of false negative (FNR) and false positive results (FPR) for the serologic 
Chagas test reported from the blood banks of the country were evaluated from 2010 to 2012. 
 
RESOULTS: An average or 347 banks participated in the EQCP during the period 2010-2012. 
The participation of banks in the Chagas screening was 57% in 2010, 68%in 2011 and 87% in 
2012.  65% FNR were from public banks. 18% of FNR is related to the use of fast test, 15% with 
ELISA, and 4% with chemiluminiscence assay. 33% of FPR is related to the use of fast test, 8% 
with ELISA and 23% with chemiluminiscence assay. 50% of the bank used the ELISA, 31.7% 
chemiluminiscence assay and 16% rapid test. The state with more erroneous results was 
Michoacán (one of the states with highest number of cases) and Mexico City (where blood 
banks are mostly concentrated). 
 
CONCLUSIONS: An increase on Chagas tests and FPR were observed. The results are 
attributed to the use of diverse methods or commercial kits and because the screening was not 
mandatory on 2011 and was usually not carried out. The NCBT informs the results to the blood 
banks with recommendations. The upgrade of regulatory policies in Mexico in December 2012, 
establishes that participation in the EQCP and the T. cruzi screening as mandatory. For the year 
2014 a 100% of part6icipation is expected. A test using native antigens of strains of T. cruzi is 
needed due to the different lineages of T. cruzi present in the country in order to diminish FNR 
and FPR 
 
 
  
 
 



Prevalent HLA class II alleles in Mexico City confer resistance to the 
development of amebic liver abscess. 
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BACKGROUND. In Mexico the incidence rates of amebic liver abscess (ALA) are 
particularly high in northwestern states, compared to the central region. These could be 
related to host genetic factors, partially responsible for resistance or susceptibility to 
the development of ALA. Due to its biological function in the immune response, 
polymorphisms in genes of the HLA class II molecules are relevant candidates to 
study. 
METHODS. We studied 77 patients with diagnosis of ALA from the state of Sonora and 
Mexico City. Genomic DNA was extracted from peripheral blood. To establish the 
genetic identity of both populations, 15 STRs, were analyzed by PCR-multiplex, and 
the allelic frequencies of HLA studied by PCR-SSO. Frequencies obtained were 
compared statistically with their control groups (126 individuals). 
RESULTS. We found only in the population of Mexico City, the HLA-DQB1*04 allele is 
associated with protection against ALA development; it was less frequent in patients 
(0.083 vs 0.234, respectively; p=0.004, pc=0.02, OR=0.30, 95 % CI=0.10-0.75). While 
HLA-DRB1*08 allele and the HLA-DRB1*08/-DQB1*04 haplotype showed a tendency 
of protection. 
CONCLUSIONS. This suggests that prevalent alleles in the population of Mexico City 
may be associated with protection against development of ALA. 
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BACKGROUND: The objective was to perform the epidemiological characterization of 
feline toxoplasmosis in dairy farms of the Agricultural and Industrial Complex of 
Tizayuca 
METHODS: A total of 70 blood samples (22 without and 48 with own, was obtained, 
each to determine IgG antibodies against T. gondii by indirect ELISA. 
In each production a questionnaire was used to determine some characteristics of 
tenure animals. In total there were 12 (17.1%) positive animals (7 without and 5 with 
own).  
RESULTS: There were no statistical differences in terms of age or gender, was found 
as a possible risk factor for infection with Toxoplasma gondii, including raw food diet 
cat (p= 0.03, RM= 21.2, IC 1.8 – 536.2). 
Microscopically no found lesions suggesting Toxoplasma gondii. However in one cat 
Sarcocystis spp were identified in diaphragm), also in 3 cats Aelurostrongylus 
abstrusus in lung was found. 
Respect a 5 tissue specimens positives with the B1 marker by real time-PCR),  only 
amplified for  endpoint PCR: in brain 48 cat, use the B1 and SAG3 markers and brain 
48 cat) for the tandem repeat sequences. In the cat 21 only amplified in heart for the 
tandem repeat sequences marker. 
It was possible to genetically characterize two samples, one corresponding to the brain 
48 cat, with the SAG3 marker, suggesting submit alleles for genotype I, the second 
genotyping corresponds to the isolation of mouse inoculated with brain of 49 cat, 
showing a pattern suggestive alleles III genotype. Isolation through parasite from brain 
tissue of 49 cat, from a second passage in Balb/C. 
CONCLUSIONS: It is considered important to elaborate on the knowledge of the types 
of strains in the region by conducting a study of genotyping of Toxoplasma gondii in 
domestic cats. 
 
 



TcVac4: A Hetherologous Vaccine Approach Against T. cruzi infection in dogs. 
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BACKGROUND: Chagas disease is a vector-transmitted illness, caused by 
Trypanosoma cruzi. It is endemic in South America. Although vector control and drug 
therapy have been a great advance in controlling new natural infections and treatment 
of infected patients, they are not enough for a complete disease control. Further, no 
prophylactic vaccine is still available for disease prevention.  Here, we report the 
protection given by a DNA-prime/T. rangeli-boost (TcVac4) vaccine in a dog (Canis 
familiaris) model.  
METHODS: Dogs were immunized with two-doses of plasmid DNA encoding antigens 
(TcG1, TcG2, and TcG4) plus plasmid DNA encoding adjuvants (IL-12 and GM-CSF), 
followed by two doses of glutaraldehyde-inactivated T. rangeli epimastigotes (TrIE). 
Animals were infected with highly pathogenic T. cruzi (SylvioX10/4) strain. 
Post-vaccination and post-challenge infection was monitored for antibody response, 
parasitemia, xenodiagnosis, and heart function by electrocardiography (EKG). 
Post-mortem anatomic and pathologic evaluation of the heart was also conducted.  
RESULTS: Vaccine induced a strong IgG response (IgG2>IgG1) that was significantly 
expanded post-infection, and switched to a balanced IgG2/IgG1 challenged response in 
chronic phase.  In contrast non-vaccinated/infected dogs developed high IgG titers with 
IgG2 predominance. Blood parasitemia, heart tissue amastigotes nests, parasite 
transmission to triatomines and electrocardiographic abnormalities were significantly 
lower in vaccinated/infected animals than in non-vaccinated/infected group. 
Macroscopic and microscopic alterations, the hallmarks of chronic Chagas disease, 
were significantly decreased in the myocardium of vaccinated dogs.  
CONCLUSIONS: TcVac4 induced immunity was beneficial in improving resistance to T. 
cruzi infection, control chronic pathology of the heart and better preserve cardiac 
function in dogs as compared with control group. Additionally, TcVac4 vaccination 
reduced the transmission of parasites from vaccinated/infected animals to triatomines.  



T. cruzi: intermediary forms and differentiation 
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BACKGROUND: Trypanosoma cruzi, the etiologic agent of Chagas disease, has four 
different development stages that alternate between the mammalian host and the 
insect vector, which exposes the parasite to different micro-environmental conditions 
that induce its differentiation. The T. cruzi transformation is characterized by gradual 
parasite morphologic changes through different intermediate forms (IFS), a process 
that undoubtedly involves complex genetic regulation. Despite their importance in 
disease pathology, little is known about amastigogenesis, a process in which the 
trypomastigotes (T) transform into amastigotes (A) in the mammalian host. Therefore, 
in this study the differential gene expression profile of IF in comparison with T was 
analyzed. 
METHODS: T (purified form infected cell cultures) and IF (obtained by in vitro 
amastigogenesis experiments) were used to obtain an IF subtraction library, using the 
representation of differential expression (RDE) technique. 
RESULTS: After three subtraction-amplification rounds, 10 different products ranging 
from 200 bp to 2000 bp were obtained. Dot blot screening of 85 clones from the 
subtraction library, identified 71 clones specifically expressed and 14 clones over-
expressed in the IF. The nucleotide sequencing of the clones, resulted in the 
identification of 38 different cDNAs, of which 14 are known and 24 are novel T. cruzi 
sequences. The IF type-differential expression of 9 cDNAs, was confirmed by 
quantitative RT–PCR.    
CONCLUSIONS: Our data demonstrate the effectiveness of our approach in identifying 
IF type-differential transcripts obtained during T. cruzi amastigogenesis. Progress in 
the characterization of one of the clones obtained in the IF subtraction library will be 
presented. 
 
 



Identification of polymorphisms in Taenia solium beta-tubulin gene 
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BACKGROUND: Neurocysticercosis is caused by the metacestode of Taenia solium. 
The disease affects inhabitants of endemic countries, where prevailing conditions favor 
parasite transmission. Current treatment relies on anthelmintics such as albendazole, 
but the existence of treatment-resistant parasites has been documented. By binding β-
tubulin, albendazole destabilizes microtubules that partake in several cell processes. 
The binding region has been traced to specific sites in the codons 198 and 200 of β-
tubulin gene. This region is being studied in those parasites that exhibit resistance to 
treatment with benzimidazoles, and the presence of Phe200Tyr and Glu198Ala 
polymorphisms has been demonstrated. 
METHODS: β-tubulin sequences were screened in the Taenia solium genome 
information, using a genomic and computational approach. DNA polymorphisms in the 
198 and 200 codons were studied by PCR in 21 cysticerci from skeletal muscle and 
brain tissues of two infected pigs. 
RESULTS: Twelve β-tubulin sequences in T. solium genome were reported. Among 
these, four showed a high homology with those reported in GenBank for Echinococcus 
multiocularis. The gene has three exons and two introns, similar for the β-tubulin gene 
of other helminthes reported in GenBank.  A PCR product was obtained from each of 
the four selected sequences, with an expected size of about 800 bp. These products 
were sequenced, and the codons under study, 200 and 198, were identified. Two out of 
the four sequences showed the Phe200Tyr polymorphism but conserved Glu198, while 
one showed the Glu198Gln shift. 
CONCLUSIONS: T. solium β-tubulin gene is polymorphic. Polymorphisms related to 
albendazole resistance were found in T. solium cysticerci both from skeletal muscle and 
brain tissues of a same pig and from different pigs. This finding could help to improve 
the treatment of NC patients. 



Trypanosomiasis Vector Control in Africa and Latin America 
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The main vectors of trypanosomiasis – tsetse (Glossinidae) in Africa, kissing-bugs 
(Triatominae) in Latin America – are very different insects, but share population 
characteristics that render them highly vulnerable to available control methods.  Both 
are slowly-reproducing, with demographic strategies that can lead to reduced genetic 
variability.  This limits their capacity to respond to vector control interventions through 
selection of new attributes such as insecticide resistance, although poorly implemented 
interventions can promote presentation of a wider range of genotypes.  For both, the 
main operational problems relate to reinvasion of treated areas, and the solution seems 
to be in very large-scale interventions covering biologically relevant areas rather than 
adhering to administrative boundaries.  
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BACKGROUND: Hemipterans and thysanopterans (Paneoptera: Condylognatha) differ 
from other insects by having an intestinal perimicrovillar membrane (PMM) which 
extends from the base of the microvilli to the intestinal lumen. The development and 
composition of the PMM in hematophagous Reduviidae depend on factors related to 
diet. The PMM may also allow the human parasite Trypanosoma cruzi, the etiological 
agent of human Chagas Disease, to establish and develop in this insect vector. We 
studied the PMM development in the Mexican vector of Chagas Disease, Triatoma 
(Meccus) pallidipennis.  
METHODS: We describe ultrastructure changes in the midgut epithelial cells of insects 
in response to starvation, and at different times (10, 15 and 20 days) after 
bloodfeeding.  
RESULTS: In starved insects, the midguts showed epithelial cells closely connected to 
each other but apparently free of PMM with some regions being periodic acid-Schiff 
(PAS-Schiff) positive. In contrast, the PMM was evident and fully developed in the 
midgut region of insects 15 days after feeding. After this time, the PMM completely 
covered the microvilli and reached the midgut lumen. At 15 days following feeding the 
labeled PAS-Schiff increased in the epithelial apex, suggesting an increase in 
carbohydrates. Lectins as histochemical reagents show the presence of a variety of 
glycoconjugates including mannose, glucose, galactosamine, N-acetyl-galactosamine. 
Also present were N-acetyl-glucosamine and sialic acid which contribute to the 
successful establishment and replication or T. cruzi in its insect vectors. By means of 
scanning electron microscopy (SEM) and transmission electron microscopy (TEM), the 
formation and structure of the PMM is confirmed at 15 days post feeding.  
CONCLUSIONS: Our results showed that the formation of the PMM differs from others 
Triatomine species suggesting that the biochemical composition of the vectors’ PMM 
may be important for the parasite development. One future step to clarify this is to carry 
out a detailed mapping of the proteins and carbohydrates of the PMM. 
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BACKGROUND: The small free-living flagellated amoebae of Naegleria fowleri are 
naturally occurring in natural and artificial water habitats with a worldwide distribution. 
The organism are particularly thriving in thermal aquatic habitats where temperature 
rising to ≥ 40 °C that considered the main source of infection for mammalian hosts. N. 
fowleri is pathogenic to human and different animal species causing severe, usually 
fatal primary amoebic meningoencephalitis (PAM). Infection and disease are usually 
results from direct contact of host with contaminated water source through drinking and 
bathing. Thus, it is important to identify sources containing N. fowleri so preventive 
public health measures can be undertaken to avoid exposure to infection. Traditional 
method of identification that includes culturing followed by biochemical or molecular 
tests to confirm identification is laborious and time-consuming. 
METHODS: Here, a direct genomic DNA extraction method from water samples was 
developed that depends on the conventional phenol-chloroform extraction protocol 
from water sediments. Standard one-step end point PCR was applied using two pairs 
of primers. The first pair amplifies a ~ 500 bp fragment from a conserved gene of 
genus Naegleria (Genus-specific). The second pair anneals to a DNA fragment specific 
to the pathogenic species of N. fowleri (Species-specific). Next, Restriction Fragment 
Length Polymorphism (RFLP) assay was applied to detect the different isolates of N. 
fowleri. 
RESULTS: First, the direct genomic DNA extraction method was successful in isolating 
enough genomic DNA templates for a one-step end point PCR reaction. The genus-
specific PCR assay confirmed the presence of amoebae of Naegleria in 10 out of 100 
samples. From those 10-positive Naegleria samples, only 4 samples were found to 
contain the pathogenic species of N. fowleri. Subsequently, RFLP assay detected 2 
genetically different isolates out of four N. fowleri-positive samples. 
CONCLUSIONS: Bound together, the development of such a rapid DNA extraction 
method followed by a reliable and sensitive PCR assay for the direct identification of N. 
fowleri from aquatic habitats may help in the implementation of effective public health 
measures to protect against PAM cases in human and animal livestock. 
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BACKGROUND: The genome of protozoan parasite of Trypanosoma brucei expresses 
a single polo like kinase homologue, TbPLK. During cell cycle progression, TbPLK 
manifests intracellular localization patterns that are consistent with its role in basal 
body duplication, Golgi maturation, flagellar inheritance and cell division (cytokinesis). 
TbPLK is regulated temporally during cell cycle progression of T. brucei cells. In 
synchronized cells, the protein expression is detected at S-phase with expression 
peaks at G2 and early mitosis until anaphase when protein is vanished, but the 
mechanism behind the protein turnover is still unknown. 
METHODS: TbPLK was tagged at the endogenous locus with enhanced yellow 
fluorescent protein (eYFP), placing the tag at the 3’ terminal fragment. Also the protein 
was expressed ectopically as eYFP-recombinant protein. T. brucei cells were 
transfected and selected according to the standard procedures. The putative D-box of 
TbPLK was identified by the D-box motif finder. Site directed mutation of TbPLK’s D-
box was carried out by the QuikChange Mutagenesis Kits. T. brucei cells were 
synchronized to S-phase by 0.3 mM hydroxyurea and were released for synchronous 
growth. Flow cytometry and nuclear DNA DAPI-staining were used for cell cycle 
profiling. Western blotting and fluorescence microscopy were performed based on the 
standard molecular biology laboratory techniques.   
RESULTS: Here, I have identified a putative destruction box (D-box) motif in the 
protein sequence of TbPLK. Mutation analysis have demonstrated that the protein 
turnover during anaphase is dependent on an intact D-box motif. Moreover, the activity 
of anaphase promoting complex or cyclosome (APC/C) proteasome pathway is shown 
to be indispensable for the anaphase-specific protein degradation. Finally, expression 
of the non-degradable TbPLK perturbs the cell cycle progression mainly by cytokinesis 
inhibition. 
CONCLUSIONS: Taken together, the present findings demonstrate the conservation of 
APC/C degradation machinery and its role in the turnover of cell cycle regulators in the 
early branched eukaryote of T. brucei. 
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BACKGROUND: Intestinal stages of Trichinella and Trichuris occupy habitats 
comprised largely of epithelial cells.  Previously, we documented that the epithelial 
habitat can be modeled in vitro, providing evidence that Trichinella demonstrates 
specific recognition of epithelial cells, invades and is retained in monolayers, eventually 
finding mates and producing newborns.  The model replicates many parameters of 
infection and was used to illuminate the mechanism of antibody-mediated clearance of 
larvae. 
METHODS: We modified the epithelial habitat model to develop an assay of 
chemoattraction between male and female Trichinella. The model has been further 
modified for investigating behavior of Trichuris muris. 
RESULTS: Trichinella male worms demonstrated sustained migration towards female 
worms in epithelial cultures. Preliminary observations with Trichuris muris larvae and 
adult worms will be described. 
CONCLUSIONS: Interference with communication among intestinal worms provides a 
target for prophylactic or therapeutic intervention.  Assays suitable for detecting 
antibody- or drug-mediated interference will be helpful in advancing new approaches to 
controlling nematode infection. Work supported by a grant from the Atkinson Center for 
a Sustainable Future of Cornell University. 
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BACKGROUND: Although Brazil was declared free from Chagas disease (CD) 
transmission by the domestic vector Triatoma infestans, human acute cases are still 
being registered based on transmission by native triatomine species. The present study 
shows the current status of vector-borne transmission of CD in Brazil highlighting the 
importance of native triatomines and the challenges for triatomine control. 
METHODS: The epidemiological importance of Brazilian triatomines in different 
ecoregions is analyzed based on recent entomological data. 
RESULTS: 65 triatomine species were registered in Brazil. Distributional data show a 
higher occurrence of synanthropic triatomines in cerrado and caatinga ecoregions. 
However, all environmental conditions in the country are favorable to the species 
analyzed, so that almost nowhere is CD transmission risk negligible. In the Amazonia 
there are at least four transmission scenarios: 1) direct contact with infected triatomines 
after house invasion (mainly Rhodnius robustus, R. pictipes and Panstrongylus 
geniculatus), 2) oral transmission via fruit contamination by infected triatomines, 3) 
potential domestic transmission after triatomine colonization (e.g. Triatoma maculata in 
Roraima) and 4) transmission during extractivism activities (e.g.  R. brethesi from 
piassava palms). In Central-West Brazil there are 27 triatomine species. T. sordida and 
R. neglectus present the broadest geographic distributions. P. megistus has been 
registered in humid areas with high infection rates. T. brasiliensis is the most important 
vector species in northeastern Brazil, where re-infestation after insecticide spraying is 
frequent. 
CONCLUSIONS: Certifying the absence of CD transmission by native vectors is not 
possible. The main challenge is strengthening long-term vector control and 
surveillance. Key research needs are the assessment of the vulnerability of Brazilian 
municipalities to vector-borne transmission of CD, development of new methods for 
triatomine detection, analyses of the factors associated with house infestation and the 
real infection rates of triatomines by T. cruzi. Unfortunately, the decentralization of the 
CD control program and the expansion of Dengue in Brazil translate into decreasing 
numbers of trained personnel and administrative resources to maintain suitable 
surveillance activities for CD.  
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BACKGROUND: Blastocystis is an enteric protozoan. Many genotypes exist in nature, 
and recent observations indicate that humans are in reality host to numerous zoonotic 
genotypes. Such genetic diversity has led to a suggestion about its pathogenesis are 
due to pathogenic and nonpathogenic genotypes. Blastocystis has been associated to 
diarrheal disease, and there are reports that also suggest an association between 
Blastocystis and irritable bowel syndrome (IBS). The objective was to perform the 
estimation of the molecular prevalence of infection of Blastocystis sp. in a rural 
population of women in Xoxocotla Morelos. 
METHODS: The molecular characterization was using as molecular target the 
Propionyl CoA gene, PCR products were sequenced and the sequences were used to 
establish the phylogenetic relationship between local isolates. Besides, the correlation 
between the infected condition and the genotype, and the presence of gastrointestinal 
disorders was performed. 
RESULTS: Ninety individuals were included in the study, about 50% aged between 13 
to 25 years old.   The prevalence of parasites was 60%, by PCR Blastocystis sp. was 
identified in the 52%. Based in ROME III diagnostic questionnaire for the adult 
Functional Gastrointestinal Disorders (FGIDs), the IBS was not identified neither in 
parasite or non-parasite individuals.  
CONCLUSIONS: Undoubtly the high prevalence of Blastocystis in the studied 
population was remarkable; however we did not find correlation between Blastocystis 
and irritable bowel syndrome (IBS). Grants: PAPIIT, UNAM: IN226511; CONACYT: 
210C01-140990 and PAPIIT, UNAM: IN218214 
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BACKGROUND: Responsible for over than 50 thousand annual deaths 
neurocysticercosis (NCC) is one of the main parasitosis of the central nervous system 
(CNS) and the main cause of active epilepsy in patients with neurologic clinics in 
development countries such Brazil. Studies demonstrate that C57BL/6 mice are more 
resistant to experimental intraperitoneal infection with Taenia crassiceps cysticerci as 
they present a predominance of type 1 immune response. This study aimed the 
evaluation of IFNγ role in the inflammatory response of conventional C57BL/6 mice and 
C57BL/6 mice lacking IFNγ gene (KO- IFNγ) inoculated via intracranial with T. 
crassiceps cysticerci. 
METHODS: Those mice were inoculated via intracranial with inicial stage T. crassiceps 
cysticerci and euthanized at 7, 30, 60 and 90 days after the infection (DAI). Their brains 
removed and histopathologically analyzed. 
RESULTS: In conventional animals the presence of IFNγ induced ventriculomegaly 
with greater intensity due to the chronification of the inflammatory response which was 
more intense with greater microgliosis, gliosis, ependymitis and precocious destruction 
of the cysticerci. While in the KO-IFNγ animals the inflammatory response was less 
intense with prevailance of polimorphonuclear cells. The increase in the mononuclear 
cells occurred only at 90 DAI when the destruction of the parasites occurred. 
CONCLUSIONS: In conclusion, this results show that IFNγ plays a fundamental role in 
the stimulus of the inflammatory response against the intraventricular T. crassiceps 
cysticerci and stimulates the microglia cells and the intensity of the inflammatory 
response in the host which induces the precocious destruction of the parasite. 
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Ectoparasites are plagues for humans and their animals, since not only their bites are 
painful and may lead to skin irritations but since they many also act as vectors 
important agents of disease, which may cause lethal outcome. Therefore it is important 
to minimize transmission of any pathogen by avoiding bites. This can be done by use 
of repellents and/or by application of safe biocides. Many companies produce pure 
chemicals for an ectoparasitical use. Although many actually available compounds are 
very efficacious and safe, they have the disadvantages that parasites may develop 
resistances and that there are often weeks are needed, until these compounds have 
left meat and/or milk of treated animals. Therefore we tested different types of plant 
extracts and their use as repellents against ticks, mites and different insect genera. In 
addition we tested plant extracts in combination with fine shampoos on their efficacy to 
suffocate insects and ticks, since suffocation may never lead to resistances. The 
presentation will show successful approaches of the use of extracts of neem seeds 
(after complete deoiling), of Vitex agnus castus and of other plants in the fight against 
head lice, ticks, mites, fleas and mosquitoes, which have been developed, produced 
and marketed by our university spin-off company (www.alphabiocare.de). 
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BACKGROUND: Schistosomiasis, a chronic helminth infection, elicits distinct immune 
responses within the host, ranging from an initial Th1 and subsequent Th2-phase to a 
regulatory state and is associated with dampened allergic reactions within the host. In 
this study, we sought to evaluate whether this non-transplacental helminth infection 
during pregnancy alters the offspring’s susceptibility to allergy. 
METHODS: OVA-induced allergic airway inflammation (AAI) was analyzed in offspring 
from Schistosoma mansoni infected mothers mated during the Th1, Th2 or regulatory 
phase of infection. Embryos derived from in vitro fertilized oocytes of acute infected 
females were transferred into uninfected foster mice to determine the role of placental 
environment. The fetomaternal unit was further characterized by helminth-specific 
immune responses and microarray analyses. Eventually, Interferon (IFN)-γ−deficient 
mice were infected to evaluate the role of this predominant cytokine on the offsprings’ 
allergy phenotype.  
RESULTS: We demonstrate that offspring from schistosome-infected mothers that were 
mated in the Th1 and regulatory, but not the Th2 immune phase are protected against 
the onset of AAI. Interestingly, these effects were associated with distinctly altered 
schistosome-specific cytokine and gene expression profiles within the fetomaternal 
interface. Furthermore, we identified that it is not the transfer of helminth antigens but 
rather maternally-derived IFN-γ during the acute phase of infection that is essential for 
the progeny’s protective immune phenotype. 
CONCLUSIONS: Overall, we present a novel immune phase-dependent coherency 
between the maternal immune responses during schistosomiasis and the progeny’s 
predisposition to allergy. Therefore, we propose to include helminth-mediated 
transmaternal immune modulation into the expanded hygiene hypothesis.  



Bioinformatic prediction of T. solium antigenic excretory-secretory proteins 
potentially useful in diagnosis 
 
Adalid-Peralta Laura 1,2; Gomez Sandra 1; Palafox-Fonseca Hector 1; Soberón Xavier 
3,4; Sciutto Edda 5; Fragoso Gladis 5; Bobes Raúl J 5; Laclette Juan P 5; Del Pozo-
Yauner Luis 3; Ochoa-Leyva Adrián6 
 
1 Instituto Nacional de Neurología y Neurocirugía, México, D.F., 14269, México. 
2 Unidad Periférica del Instituto de Investigaciones Biomédicas en el Instituto Nacional 
de Neurología y Neurocirugía, México, D.F., 14269, México 
3 Instituto Nacional de Medicina Genómica, Periférico Sur No. 4809, Col. Arenal 
Tepepan, Delegación Tlalpan, México, D.F. C.P. 14610, México. 
4 Instituto de Biotecnología, Universidad Nacional Autónoma de México, Avenida 
Universidad 2001, Cuernavaca, Morelos, México, P. C. 62210 
5 Instituto de Investigaciones Biomédicas, Universidad Nacional Autónoma de México; 
México, D.F., 04510 México. 
6 Unidad de Genómica de Poblaciones Aplicada a la Salud, Facultad de Química, 
UNAM-Instituto Nacional de Medicina Genómica (INMEGEN), Periférico Sur No. 4809, 
Col. Arenal Tepepan, Delegación Tlalpan México, D.F. C.P. 14610, México.  
 
BACKGROUND: Taeniasis/cysticercosis is a neglected zoonotic infection caused by 
Taenia solium. This parasitic disease is endemic in poor and rural regions of Africa, 
Asia, and Latin America where it negatively impacts on public health. Excretory-
Secretory (ES) proteins play an important role in the host-parasite interface and are 
crucial for parasite survival. The genome of Taenia solium was recently published, and 
this makes possible to find new antigenic ES proteins. In this study we analyzed by 
bioinformatics the genome of T. solium to characterize ES proteins with potential 
usefulness for diagnostics. 
METHODS: We started out with 12,902 protein sequences predicted from the T. solium 
genome. The SignalP, SecretomeP, TargetP, TMHMM and antigenic index public 
bioinformatics algorithms were used on all of these proteins. 
RESULTS: From 12,902 T. solium protein sequences, 731 were predicted as classical 
secretory proteins and 543 were predicted as non-classical secretory proteins. All 
classical and non-classical proteins were merged, yielding 1,190 different proteins that 
were screened by TargetP for mitochondrial proteins. Only 98 proteins were predicted 
as bound to mitochondria and were removed from the analysis. The remaining 1,092 
proteins were scanned using TMHMM; 254 sequences, predicted as transmembrane 
proteins, were also removed from the dataset. Finally, a total of 838 sequences were 
predicted as the ES proteins. These sequences were compared to the secretome of 
Echinococcus granulosus and Hymenolepis microstoma, and 121 sequences were 
selected as unique for T. solium. Finally, the antigenicity index of ES proteins and the 
Antigenic Region Abundance (ARA) value were calculated for the predicted proteins. 
The 121 specific ES T. solium proteins show one antigenic region for every 28.9 amino 
acids as average, which is close to the ES actually used for the diagnostic of human 
taeniosis or neurocysticercosis. 
CONCLUSION: We found a set of non-described ES proteins with potential interest to 
optimize the immunodiagnostic of T. solium. 
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BACKGROUND: The neuropeptides are synthesized in the brain of insects and are 
involved as neuromodulators and neurohormones, the latter are secreted into the 
circulatory system. In Anopheles mosquitoes, the immune response is activated during 
the infection with Plasmodium, and we have documented the expression of 
antimicrobial peptides, activation of phagocytosis and nitric oxide generation. We have 
also observed that the neuropeptides allatostaoin and orkoinin regulate the immune 
response.  
OBJECTIVE: In this work we have identified and characterized brain neuropeptides 
differentially expressed in Anopheles albimanus mosquitoes infected with Plasmodium 
berghei.  
METHODS: An. albimanus mosquitoes were infected with ookinetes of P. berghei. The 
brains were dissected 24 hours post-infection. RNA was extracted and cDNA libraries 
were constructed and used for massive sequencing in the 454 Roche platform.  
RESULTS: We obtained 210,000 sequences that mapped with An. albimanus genome 
and transcriptome. 2,171 transcripts were identified, 18 corresponding to 
neuropeptides as orcokinin, tachykinin, miosupressin, adipokinetic hormone, SIFamida 
and pirokinin, among others. Analyzing the expression of this neuropeptides by qPCR, 
pirokinin and adipokinetic hormone have increased expression in the brains of blood-
fed mosquitoes suggesting that these neuropeptides could be involved in behavioral 
processes, homeostatic regulation and immune response.  
CONCLUSION: The information of this study will help to understand the involvement of 
neuropeptides in different physiological processes in mosquitoes and select targets to 
interrupt the transmission of malaria. 
 



New ways of working in the discovery of new medicines for Diseases of the 
Developing World 
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Diseases of the Developing World (DDW) like malaria, tuberculosis and kinetoplastid 
diseases accounted in 2010 for 10% of the disease burden globally, measured as disability 
adjusted life years, with around four million deaths and preventing adults from work and 
children going to school, not enabling the affected population to escape poverty. The little 
commercial opportunity in the DDW has made that historically the DDW have received 
limited R&D investment. To mitigate the costs and risks of investing in R&D for DDW new 
ways of working in drug discovery in this field must be explored. Since 2010 GSK has 
adopted an open innovation strategy as the best way of working to deliver new effective 
medicines for DDW. As part of this approach GSK started with a new concept, “The Open 
Lab”. The objective of the Open Lab is to accelerate discovery of new medicine for DDW by 
bringing together scientist from universities, research institutions and GSK to work in the 
approved projects by and independent Foundation (The Tres Cantos Open Lab Foundation; 
www.openlabfoundation.org) established with funding from GSK. Since its establishment the 
foundation has received more than 150 grant applications and approved 38 projects involving 
34 different organizations. To illustrate this initiative some examples in the Kinetoplastid 
diseases field will be presented. 
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BACKGROUND: Plasmodium falciparum invades human erythrocytes using several 
specific and high affinity ligand-receptor interactions that define invasion pathways. 
Parasite ligands include the erythrocyte binding proteins EBA-175, EBA-181 and EBA-
140 as well as members of the P. falciparum reticulocyte-binding homologue protein 
family such as PfRh5, which plays a key role in identification and binding to the 
erythrocyte. These merozoite ligands bind to erythrocyte membrane receptors that 
include glycophorin A, B, C, complement receptor 1 and basigin. Current evidence 
suggests that such interactions provide a signal for activation of downstream 
processes, committing the parasite to invasion of the correct host cell.  
METHODS: We are addressing the function of these ligand-receptor interactions in 
merozoite invasion and determining the protein complexes that form during this 
process. Antibodies specific for these ligands inhibit erythrocyte invasion and may be 
important in protection against malaria. Analysis of these antigens has highlighted them 
as potential vaccine candidates and provided insight into their function. 
RESULTS: During invasion, PfRh5 exists as part of a complex with PfRipr and a third 
protein. The crystal structure of PfRh5 has been solved and this has provided insights 
into its function and interaction with its receptor basigin. The potential of PfRh5, PfRipr, 
EBA-175 and the third protein as vaccine candidates has been analysed. 
CONCLUSIONS: Our results show that PfRh5 functions as part of a larger protein 
complex and X-ray crystallography has provided functional insights. PfRh5, PfRipr and 
EBA-175 are promising candidates for a combination vaccine against malaria.  
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In Thailand cholangiocarcinoma (cancer of the bile duct or CCA) is the most common 
form of liver cancer and has a strong association with chronic infection by the human 
liver fluke Opisthorchis viverrini (Ov). As part of an ongoing NIH sponsored prospective 
study on the determinants of bile duct cancer in Thailand the Khon Kaen Cancer 
Cohort (KKCC) has been established and over 10,000 individuals followed since 2005. 
This ongoing prospective study and samples biobanked bi-annually from the 
participants is the largest study on the determinants of bile duct fibrosis and bile duct 
cancer ever conducted. As such, it represents a unique opportunity to develop 
biomarkers for fibrotic and cancer progression, in which the major risk factor for these 
clinical states (chronic Ov infection) and many of the intermediate stages on the 
pathway to pathological state cancer (e.g. chronic inflammation, bile duct stasis, etc.) 
have been monitored and documented over time in a human population. We have 
recently conducted a tissue-based miRNA biomarker discovery effort using using Next 
Generation Sequencing to determine the distinct miRNA profiles associated with the 
three most common subtypes of OV-induced CCA tumors: e.g., moderately 
differentiated, papillary, and well-differentiated. This work confirmed that CCA tumor 
tissue is distinct from control tissue and that adjacent non-tumor tissue has a similar 
miRNA dysregulation profile to tumor tissue. Using a custom-made qPCR array, we 
sought to confirm the presence of the tissue-based miRNA profiles in matched plasma 
samples. While the dysregulation profiles for subtypes of OV-induced ICC tumors were 
not as strong in plasma a panel of miRNAs were identified as potential markers for 
CCA. Moreover, a number of miRNAs exhibited an inverse expression profile in plasma 
and tissue; miRNAs upregulated in tumor were down-regulated in plasma and vice 
versa, an expression profile consistent with the possibility of exosomal export of 
miRNAs from tumor tissue. The results of this novel effort reflect the possible different 
functions of miRNAs for OV-induced ICC in tissue and in peripheral blood and, more 
importantly, identify candidate miRNAs that could be used further explored as 
diagnostic biomarkers in peripheral blood for OV-induced ICC. It also illustrates that 
potential of the KKCC as a tool for following carcinogenesis and identifying molecular 
changes associated with the onset of cancer. 
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BACKGROUND: Plasmodium falciparum has successfully developed resistance to 
almost all currently used antimalarials. A single nucleotide polymorphism in the P. 
falciparum chloroquine resistance transporter (Pfcrt) gene at position 76 resulting in a 
change in coding from lysine to threonine (K76T) has been implicated to be the corner 
stone of chloroquine resistance. Widespread resistance to chloroquine in endemic 
regions led to its replacement with other antimalarials. In some areas this replacement 
resulted in a reversion of the mutant T76 allele to the wild-type K76 allele. This study 
was conducted to determine the prevalence of the K76T mutation of the Pfcrt gene 
eight years after the ban on chloroquine sales and use.  
METHODS: A cross-sectional study was conducted in 6 regional hospitals in Ghana. 
PCR-RFLP was used to analyze samples collected to determine the prevalence of 
Pfcrt K76T mutation.  
RESULTS: Of the 1,318 participants recruited for this study, 246 were found to harbour 
the P. falciparum parasites, of which 60.98% (150/246) showed symptoms for malaria. 
The prevalence of the Pfcrt T76 mutant allele was 58.54% (144/246) and that of the 
K76 wild-type allele was 41.46% (102/246). No difference of statistical significance was 
observed in the distribution of the alleles in the symptomatic and asymptomatic 
participants (P = 0.632). No significant association was, again, observed between the 
alleles and parasite density (P = 0.314), as well as between the alleles and Hb levels of 
the participants (P = 0.254).  
CONCLUSIONS: Notwithstanding the decline in the prevalence of the Pfcrt T76 
mutation since the antimalarial policy change in 2004, the 58.54% prevalence recorded 
in this study is considered high after eight years of the abolishment of chloroquine 
usage in Ghana. This is in contrast to findings from other endemic areas where the 
mutant allele significantly reduced in the population after a reduction chloroquine use. 
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BACKGROUND: Plasmodium falciparum invades human erythrocytes and once inside 
the parasite initiates a remarkable process of remodelling converting a specialized 
terminally differentiated host cell into one in which the parasite can harvest the 
essential nutrients for growth as well as provide a protected niche allowing escape from 
host responses. To establish infection, malaria parasites export hundreds of 
remodelling and virulence proteins into the erythrocyte. The majority of exported 
proteins contain the Plasmodium export element/ host-targeting signal (PEXEL/HTS), 
which is a recognition sequence for the protease Plasmepsin V (PMV). These proteins 
must traverse a series of membranes including the parasite, parasitophorous vacuole 
and erythrocyte membrane. This includes P. falciparum erythrocyte membrane protein 
1 (PfEMP1. A number of proteins are required for trafficking and display of PfEMP1 on 
the erythrocyte surface including PTP1. 
METHODS: Although numerous studies have focused on the transport of proteins to 
the parasite-infected erythrocyte many aspects about its pathway to the surface of the 
host cell are still elusive. We have analysed the role of PTP1 in trafficking of PfEMP1 
using gene knockout parasite lines and electron microscopy. We also have studied the 
role of PMV by developing specific inhibitors.  
RESULTS: The disruption of PfPTP1 protein function leads to severe alterations in the 
architecture of Maurer’s clefts and blocks the trafficking of PfEMP1 to the parasite-
infected erythrocyte. W have developed potent inhibitors of PMV that block export of 
proteins including PfEMP1 to the host cell. 
CONCLUSIONS: PTP1 functions in a large complex of proteins and it is required for 
PfEMP1 trafficking.  PMV is required for export of proteins to the P. falciparum-infected 
erythrocyte.  
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BACKGROUND: Central to the pathogenesis of the malaria parasite is the invasion 
and replication of parasites within human erythrocytes, which culminates in a massive 
infection of the red blood cells (RBC). The process of RBC invasion is an intense area 
of current investigation as it is a point in the parasite lifecycle that is particularly 
vulnerable to immune and potentially drug intervention. One of best studied invasion 
ligands is apical membrane antigen 1 (AMA1), a transmembrane protein present on the 
invasive merozoite surface. The extracellular domain AMA1 binds to the RBC surface 
via the RON complex that is inserted into the host cell membrane prior to invasion.  
RESULTS: We previously showed that the cytoplasmic tail of AMA1 is phosphorylated 
at serine 610 by the parasite-encoded protein kinase A (PKA). This modification plays 
a crucial role for efficient merozoite invasion. As part of our ongoing investigation into 
the functional role of the AMA1 tail, we mapped additional phopshoryation sites in the 
cytoplasmic tail that are also implicated in efficient invasion, and probed additional 
kinases for their involvement in these additional modifications.  
CONCLUSION: AMA1 requires sequential phosphorylation of its cytoplasmic domain 
for efficient merozoite invasion of erythrocytes. 
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BACKGROUND: Whereas a causal association between viral and bacterial infections 
with tumor development has been well established in animal and epidemiological 
studies, the impact of parasitic infections in cancer development is almost unknown. 
Evidences indicate that cancer can be triggered by chronic or deregulated inflammatory 
processes, such as colitis-associated colorectal cancer (CAC).  
METHODS: CAC was induced in mice infected with Taenia crassiceps and control 
BALB/c mice by injection of 12.5 mg/kg AOM followed by three rounds of 2% DSS 
exposure to elicit colitis. On day 63 after CAC induction, mice were sacrificed. Colonic 
inflammation, proliferation and tumorigenesis were evaluated.  
RESULTS: Following Taenia crassiceps infection and development of CAC, mice 
displayed inhibited colonic inflammatory responses and reduced circulating and colonic 
CD11b+Ly6C+CCR2+ monocytes. Instead they increased the expression of IL-4 and 
alternatively activated macrophages (AAMs) markers at the colonic tissue. Strikingly, T. 
crassiceps-infected mice developed few tumors and reduced pathology. In contrast, 
uninfected mice mounted strong inflammatory responses, did not express AAMs 
markers, developed severe pathology and displayed multiple tumors. 
CONCLUSIONS: Immunomodulatory activities induced by helminth infections may 
have a role in the resistance and progression of CAC. 
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BACKGROUND: Despite major advances, Neglected Tropical Diseases (NTDs) 
diseases remain a major cause of morbidity and mortality; particularly in low and 
middle income countries. Advances towards control and elimination so far made, not 
only entail new tools for control, but also new approaches to reach communities and to 
map disease distribution and dynamics of transmissions. The combination of GIS/RS 
methodologies with novel statistical approaches lead to mapping of disease and risk 
factors. More importantly, these advances also allow (i) achieving effective surveillance 
and (ii) making predictions of risks, transmission and thus the zones of highest priority 
for public health interventions.  These important developments together with the 
London Declaration on NTDs of January 2012, along with the World Health 
Organization NTD Roadmap, set out the path towards control and eventual elimination 
of several tropical diseases by 2020.  
APPROACHES AND RESULTS: We critically examined prevailing challenges and 
opportunities, including inter-sectorial collaboration and multi-disease approaches in 
disease elimination. The analysis concluded that Surveillance-Response 
Approaches represent the final crucial steps in achieving effective control and 
particularly elimination of NTDs. NTD elimination initiatives are based on innovative 
surveillance-response approaches and on the effective implementation of a One world-
One health perspective to detect pockets of transmission and disease reintroduction. 
Surveillance-Response Approaches still need to be optimized and validated for the 
various NTDs and health systems with the following research and R&D priorities: (i) 
dynamic mapping of transmission, (ii) near real-time capture of population dynamics, 
(iii) modelling to determine the minimum essential database/dataset in space and time, 
(iv) implementation of mobile health (m-health) and highly sensitive and specific 
diagnostics as well as (v) the design of effective response packages tailored to different 
transmission settings and levels 
CONCLUSION: Effective Surveillance-Response Approaches that are well validated for 
the different NTDs and the respective different endemic settings will become the key 
interventions that will make effective NTD control and possibly specific NTD elimination 
a reality.  
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BACKGROUND: Helminth infections are highly prevalent in the tropics and may have an 
effect on immune responses to vaccines due to their immunomodulatory effect. The 
prevalence of helminth infections in young children, the target group for malaria and most 
other vaccines, is high. Therefore we assessed the influence of helminth infection on 
vaccine-induced immune responses in a phase I clinical trial of the malaria vaccine 
candidate GMZ2.                                                                                                                                        
METHODS. Twenty Gabonese preschool-age children were vaccinated with GMZ2, a 
blood stage malaria vaccine candidate. Humoral immune response against the vaccine 
antigens and parasitological status were assessed. Vaccine-specific antibody 
concentrations and memory B-cell numbers were compared in worm infected and non-
infected participants 
RESULTS: Antibody response to GMZ2 was 3.4-fold (95% confidence interval: 1.6, 7.4) 
higher in Trichuris trichiura negative subjects compared to positive participants, whereas 
immunoglobulin subclass distribution was similar. Memory B-cell response was 
moderately increased in T. trichiura negative individuals, although the difference was not 
significant. 
CONCLUSIONS: Future malaria vaccine development programs need to account for 
worm-mediated hyporesponsiveness of immune reactions. 
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BACKGROUND: Leishmaniasis is a spectrum of diseases caused by parasites of the 
genus Leishmania that affects million people around the world. During infection, 
parasites use different strategies to survive host defenses including overcoming 
exposure to Reactive Oxygen Species (ROS). This resistance to oxidative stress is 
likely related to the amastigote forms, since promastigotes are more sensitive to 
oxidative stress, as shown here. Telomeres are chromosomes end termini structures 
composed by repetitive DNA coupled with proteins whose function is to protect 
chromosome ends and avoid end fusion and nucleolytic degradation.  
METHODS: We verify the intracellular ROS levels and DNA damage by CM-H2DCFDA 
reaction and quantitative analysis of 8-oxodG and TUNEL-positive nuclei. In addition, 
we checked the telomere length using qualitative and quantitative parameters 
(Southern blot, flow-FISH and Telomere-PCR). Besides that, we verified the 
displacement of LaRPA-1 from the 3’G overhang to the C-rich single-strand by 
protein:DNA co-localization and interaction using FISH-IIF and ChIP assays. 
RESULTS: We induced acute oxidative stress by treating parasites with 2mM hydrogen 
peroxide (H2O2), which was able to increase intracelular ROS levels, oxidize guanines 
and cause DNA damage. Besides that, oxidative stress was able to induced telomere 
shortening and displacement of LaRPA-1 from 3’ G overhang to C rich single-strand 
generated as a result of oxidized bases excision repair (BER). Curiously, after acute 
oxidative stress, although parasites suffer a marked decrease in amount and a small 
cell cycle arrest, they continue replicating DNA and back to multiply. 
CONCLUSIONS: These results show the telomere shortening as a consequence of 
acute oxidative stress, indicating the participation of LaRPA-1 during BER and 
suggesting that L. amazonensis has an efficient machinery to repair DNA damage 
caused by oxidative stress, especially at the telomeres. 
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Giardiasis is considered one of the most important parasitosis in the world. The 
infection occurs by ingestion of mature cysts, presents in a water and contaminated 
food or by person-to-person contact. After the passage by stomach, occurs the 
trophozoites liberation that multiplies by binary division. Five major genotypes have 
been characterized which include GROUP A, infective to human, dogs, mice, cattle and 
cat parasites. We have previously isolated a virulent canine strain of this species 
belonging to A genotype, named BHFC1. Considering the potential of proteomic 
analysis to the identification of important molecules for giardiasis we aim in this work to 
identify and characterize antigens present in protein extracts of Giardia 
duodenalis trophozoites by proteomic analysis. The first step was to prove that the 
canine strain was infective in mice. After intragastric inoculation of 106 trophozoites, an 
average of 75% rate of infection was observed in Swiss mice, confirming the infective 
of BHFC1 strain. Afterwards, a protein extract of 26 million trophozoites, previously 
cultivated in the culture media TYS-33, was obtained by sonication and extraction 
using the kit 2-D Protein Extraction. The protein extract was separated in three 
fractions: soluble, soluble supernatant and insoluble. The protein concentration was 
determined by Bradford method. The fractions were also submitted to electrophoresis 
1D for estimation of the protein quality. Focalization for 2D electrophoresis was 
performed in Protean IEF cell (BIORAD). The 2D gel was run in 12% of polyacrylamide 
gel stained with silver nitrate with 6.9 micrograms for the soluble fraction, 7.0 for the 
soluble supernatant, and 10.0 for the insoluble fraction. The results showed fewer 
proteins in the supernatant soluble fraction as compared to the insoluble fraction, which 
probably comprise the surface membrane and structural proteins from Giardia 
duodenalis. This preliminary result showed that the proteins extracted from the canine 
BHFC1 strain can be feasibly separated and determined in a Coomassie blue stained 
gel and spectrometry mass analysis. Financial support: CNPq; FAPEMIG 
Keywords: Proteomics – canine strain – Giardia duodenalis 
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BACKGROUND: Equine piroplasmosis represents a serious problem in horse industry. 
Although, researchers suggested the possible use of sub-unit vaccines to control 
equine piroplasmosis, the genetic diversity of vaccine candidate antigens was not 
properly investigated.  
METHODS: In the present study, we screened 250 horses reared in three different 
districts of Tov province, Mongolia, for Babesia caballi and Theileria equi using ELISA 
and nested PCR (nPCR) assays.  
RESULTS: Among these animals, piroplasms were detected in 128 (51.2%) horses by 
nPCR assays (B. caballi, 42.4%; T. equi, 6.4%; and mixed infections, 2.4%), while 204 
(81.6%) were positive by ELISA (B. caballi, 51.6%; T. equi, 19.6%; and mixed 
infections, 10.4%). Male and middle-aged horses showed higher positive rates than 
female and younger or older horses. The findings also suggested that a combination of 
nPCR and ELISA techniques might be useful to detect horses that were chronically or 
subclinically infected with piroplasms. B. caballi-BC48 and T. equi-EMA-1 gene 
sequences, in addition to 18S rRNA, were subjected to phylogenetic analyses, and the 
findings suggested the presence of genetically diverse populations of equine 
piroplasms in Mongolia. BC48 sequences were separated into four clades in 
phylogram, and all the Mongolian sequences determined in the present study were 
found in a single clade. However, a single BC48 sequence previously isolated from a 
tick in Mongolia formed a separate branch. Similarly, EMA-1 sequences formed four 
clades, and Mongolian sequences were observed in two different clades, one of which 
was formed only of Mongolian sequences and is suggested as a new clade.  
CONCLUSIONS: This is the first report that describes the genotypes of equine 
piroplasms in Mongolia. The findings also emphasized the need for further 
investigations to study the effect of genetic diversity observed among BC48 as well as 
EMA-1 sequences on host’s immune responses. 
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BACKGROUND: Intermittent preventive treatment in children currently named 
seasonal malaria chemoprevention (IPTc or SMC) is a promising strategy to control 
malaria morbidity in areas of highly seasonal malaria transmission. However a concern 
is whether IPTc/SMC can delay the natural acquisition of immunity towards malaria 
parasites in areas with intense IPTc/SMC delivery.  
METHODS: To investigate this, total IgG antibody (Ab) responses to Plasmodium 
falciparum antigens GLURP-R0 and AMA-1 were measured by ELISA in Senegalese 
children under the age of ten years living in Saraya district (with IPTc/SMC (IPT+) since 
2007) and Tambacounda district (without IPTc/SMC (IPT-)). 
RESULTS: For both P. falciparum antigens, measured as crude arbitrary units, IgG 
response were significantly higher in the IPT- compared to the IPT+-group (for Glurp, P 
≤ 0,001 and for AMA-1, P≤0.001). When percentage of responders were calculated 
based on a threshold of zero-positivity, there was a non-significant tendency for higher 
total IgG responses in the IPT- compared to the IPT+-group (For Glurp: 22.2% and 
14.4%, respectively (P=0.06), for AMA-1: 45,6% and 40.?% respectively, (P=0.24)).  
CONCLUSION: Our results suggest that long-term malaria chemoprevention by 
IPTc/SMC have an albeit limited impact on the development of acquired immunity, as 
tested using the P. falciparum antigens GLURP-R0 and AMA-1. However, other 
factors, not measured in this study may interfere as well. 
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MHC-I-restricted CD8+ T cells are important during infection with the intracellular 
protozoan parasite Trypanosoma cruzi, the causative agent of Chagas disease. 
Experimental studies performed in the past 25 years have elucidated a number of 
features related to the immune response mediated by these T cells, which are 
important for establishing the parasite/host equilibrium leading to chronic infection. 
CD8+ T cells are specific for highly immunodominant antigens expressed by members 
of the trans-sialidase family. After infection, their activation is delayed, and the cells 
display a high proliferative activity associated with high apoptotic rates. Although they 
participate in parasite control and elimination, they are unable to clear the infection due 
to their low fitness, allowing the parasite to establish the chronic phase when these 
cells then play an active role in the induction of heart immunopathology. Vaccination 
with a number of sub-unit recombinant vaccines aimed at eliciting specific CD8+ T cells 
can reverse this path, thereby generating a productive immune response that will lead 
to the control of infection, reduction of symptoms and reduction of disease 
transmission. Due to these attributes, activation of CD8+ T lymphocytes may constitute 
a path for the development of a veterinarian or human vaccine. 
Funding: FAPESP, CNPq-INCTV. 
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BACKGROUND: Trichomonas vaginalis has multiple proteinases mainly of the cysteine 
type (CPs). TvCP4 is a CP with homology to cathepsin L, positively regulated by iron, 
and immunogenic in patients with trichomonosis. This CP is synthesized as a precursor 
of 305 amino acids, containing the prepro fragment and the mature enzyme domain 
with the typical catalytic triad (C25, H159, N175) of papain-like family of clan CA. Our 
goal in this work was to analyze the function of these two regions of TvCP4 from T. 
vaginalis.  
METHODS: We cloned, expressed, and purified the recombinant TvCP4 prepro region 
(ppTvCP4r) and performed enzyme inhibitions assays using trichomonad protease 
resistant extracts and fluorogenic substrates for cathepsin L and legumain CPs and 
compared the 2-DE zymograms of ppTvCP4r-treated with control untreated parasite 
extracts to identify the target CPs. For the mature TvCP4 protein, we produced a 
polyclonal antibody (anti-TvCP4r) and used it for immunolocalization of TvCP4, 
haemolysis, and in vitro secretion assays to determine its function in T. vaginalis 
virulence.  
RESULTS: Our results showed that ppTvCP4r is an inhibitor of the proteolytic activity 
of cathepsin L-like CPs. Additionally, TvCP4 is localized in the cytoplasm and at the 
parasite surface mainly in iron-rich conditions, involved in haemolysis of human 
erythrocytes and detected in vaginal secretions of patients with trichomonosis.  
CONCLUSIONS: The ppTvCP4r is a specific inhibitor of the proteolytic activity of some 
T. vaginalis CPs from Clan CA that could be also useful to block papain-like CPs from 
other organisms. TvCP4 is the first surface CP positively regulated by iron described as 
a T. vaginalis virulence factor involved in hemolysis.  
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Advances in the treatment of infections due to brain-eating amoebae  
 
Abdul Mannan Baig, Junaid Iqbal, Ruqaiyyah Siddiqui, Huma Kulsoom, Naveed Ahmed 
Khan 

 
Department of Biological and Biomedical Sciences, Aga Khan University, Karachi, Pakistan  
 
The effects of clinically available drugs targeting cholinergic, muscarinic, alpha-adrenergic, 
dopamine, and serotonin receptors, intracellular calcium levels and/or function of calcium-
dependent biochemical pathways, the ion channels and cellular pumps were tested against 
Acanthamoeba castellanii, Balamuthia mandrillaris and Naegleria fowleri. In vitro 
amoebicidal assays were performed by incubating parasites with various drugs and viability 
determined using Trypan blue exclusion staining. Among various drugs tested, amlodipine, 
prochlorperazine and loperamide showed potent amoebicidal effects as no viable 
trophozoites were observed (>95% kill rate), while amiodarone, procyclidine, digoxin, and 
apomorphine exhibited up to 50% amoebicidal effects. For B. mandrillaris, amlodipine, 
apomorphine, demethoxycurcumin, haloperidol, loperamide, prochlorperazine, procyclidine, 
and resveratrol showed potent amoebicidal effects (>95% kill rate), while digoxin and 
procyclidine showed potent amoebicidal effects against N. fowleri, as no viable trophozoites 
were observed (>95% kill rate). In view of the devastating nature of this disease and the 
problems associated with chemotherapy, the present findings offer promising drug-leads for 
clinical practice alone and/or in combination. Drugs tested in the present study are FDA 
approved and should be of potential value in the management of central nervous system 
infections due to free-living amoebae. Furthermore, a potential route to administer drugs 
against “brain-eating amoeba” is highlighted. For the first time, we propose the use of 
“transcribrial route” as a portal for administering drugs against infections due to brain-eating 
amoebae. The proposed “transcribrial route” would offer clear benefits over the conventional 
intravenous route, in that it would enable the use of water soluble drugs to attain MIC at the 
epicenter of infection, overcome the BBB hindrance, minimal adverse effects by enjoying the 
benefits of topical administration and dose adjustment at a faster pace.        
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Several species of the protozoan genus Leishmania cause a group of parasitic diseases 
called leishmaniasis, the manifestations of which range from self-healing lesions in 
cutaneous leishmaniasis (CL) to visceral leishmaniasis (VL).  Leishmaniasis is a vector-born 
disease transmitted by sand fly and is endemic in more than 98 countries. Nowadays, 
controlling the disease depends mainly on chemotherapy as prophylactic or therapeutic 
vaccines are unavailable. There are many reports on emergence of drug-resistant forms, 
hence there is an increased need to develop advanced preventive strategies.  Live 
attenuated vaccines are the gold standard for protection against intracellular pathogens such 
as Leishmania and there have been new developments in this field. The lizard protozoan 
parasite, L. tarentolae, is nonpathogenic to humans and has been used effectively as a 
vaccine platform against leishmaniasis. In addition, pre-exposure to sand fly saliva or 
immunization with salivary proteins has been shown to protect mice against cutaneous 
leishmaniasis. Sand fly saliva of P. papatasi contains a highly immunogenic protein named 
PpSP15. Herein, we used a live prime-boost vaccination strategy against cutaneous 
leishmaniasis based on recombinant L. tarentolae stably expressing PpSP15 genes in their 
secretory form. The combination of CpG ODN as an adjuvant with the live vaccine was 
tested for improving vaccine potency in susceptible BALB/c mice. Assessment of the 
immune response and parasite burden in vaccinated mice at different time intervals post-
challenge demonstrated that recombinant L. tarentolae PpSP15 combined to CpG ODN 
elicited an enhanced protective immune response against cutaneous leishmaniasis in mice. 
We believe that this strategy closely mimics the mode of action in the field and represents an 
important step forward in the development of new vaccine strategies against cutaneous 
leishmaniasis.  



Trichocystatin-3 (TC-3) is an endogenous cysteine proteinase inhibitor localized 
on the surface of Trichomonas vaginalis 
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BACKGROUND: Trichomonas vaginalis has three genes that encode endogenous 
cysteine proteinase inhibitors. These inhibitors belong to the cystatin family, a large 
group of low molecular size proteins that inhibit papain-like CPs by obstructing the 
enzyme substrate access. This work is focused on the characterization of one of these 
inhibitors, Trichocystatin-3 (TC-3).   
METHODS: We cloned and expressed the tvicp-3 gene to obtain the recombinant 
protein and produce polyclonal antibodies in mice against TC-3r. These antibodies 
were used for western blot (WB) assays on total parasite extracts transferred onto 
nitrocellulose membranes and for indirect immunofluorescence assays with 
permeabilized and non permeabilized parasites for immunolocalization of TC-3 in T. 
vaginalis. Additionally, we used the recombinant TC-3 protein to test its inhibitory 
activity over protease-resistant extracts using a fluorogenic substrate for cathepsin-L 
and zymograms.  
RESULTS: In WB assays the anti-TC-3r antibody recognized two protein bands of 22 
and 55 kDa that do not correspond to the expected size (12 kDa). This protein is 
localized in the cytoplasm and on the surface of trichomonads.  Moreover, TC-3 
inhibited the proteolytic activity of T. vaginalis cathepsin-L-like CPs up to 40% and 
showed inhibitory activity mainly in the 65 kDa region on zymograms. 
CONCLUSIONS: TC-3 is one of the endogenous cystatin-like CP inhibitors of T. 
vaginalis that could modulate the proteolytic activity of the cathepsin L-like CPs on the 
parasite surface. 
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BACKGROUND: Whole parasite vaccines for malaria represent an alternative strategy 
to subunit approaches, which have been hampered by poor immunogenicity and 
efficacy.  We are thus developing blood stage vaccines using DNA alkylating agents to 
attenuate parasites which will be used as whole parasite vaccines.  We have 
demonstrated that attenuated P. chabaudi or P. yoelii parasitized RBCs can induce 
immunity which can protect mice against challenge with blood stage parasites. 
Immunity correlates with the presence of functional CD4+ T cells. We are using these 
models to further explore protection against both blood stage challenge and sporozoite 
challenge. 
METHODS: Mice were immunized with 106 P. chabaudi- or P. yoelii-parasitized RBC 
attenuated with 2uM tafuramycin A or centanamycin.  FACS analysis was used to 
quantify activation markers on peripheral blood T cells.  Adoptive transfer studies were 
used to investigate whether sub-microscopic levels of parasites could transfer 
immunity.   Liver qRT-PCR was used to estimate parasite bioburden in the liver and 
blood smears used to determine parasitemia.  ELISA was used to determine anti-
parasite antibody levels in mice. 
RESULTS: One dose of attenuated P.chabaudi parasites was sufficient to induce 
immunity against this parasite but three doses of attenuated P. yoelii were required for 
induction of immunity to P. yoelii.  Vaccination with P. yoelii led to protection of mice 
against challenge with either blood stage parasites or sporozoites, but protective 
immunity appeared only to be directed against blood stage parasites.  This is being 
investigated further. Following vaccination, peripheral blood CD8+ T cells, and to a 
lesser extent CD4+ T cells, displayed early markers of activation.  B cells and/or 
antibody appeared to play a critical role in immunity to P. yoelii, but not to P. chabaudi.  
Thus, immunized µMT mice (deficient in B cells) survived significantly longer than non-
immunized mice following challenge with P. yoelii but the vaccinated mice could not 
clear parasites from their blood and had diminished clinical scores. 
CONCLUSIONS: These data lend further support to the strategy of using chemically 
attenuated blood stage parasites as vaccines; however, they also point to differences 
in modes of protection against different Plasmodium species. 
 



Drug discovery for Trypanosoma cruzi utilizing image- and fluorescence-based 
assays 
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Chagas disease, caused by the protozoan parasite Trypanosoma cruzi, occurs within 
areas of North, Central and South America, and is currently estimated to effect 7-8 million 
people [1]. In the later, chronic phase of the disease, T. cruzi infection is thought to be a 
leading cause of infectious myocarditis worldwide [2]. Treatment of Chagas disease is 
limited to the drugs benznidazole and nifurtimox, which cause side effects and have 
questionable efficacy against chronic disease. More effective and less toxic drugs for the 
treatment of T. cruzi infection are required. We have developed phenotypic, high-
throughput assays to detect compound activity against both the amastigote and 
trypomastigote life cycle stages of the parasite. Assay development and optimisation, 
taking into account factors such as host cell and parasite age, resulted in linear, robust 
and reproducible assays. The image-based assay, to identify the effect of compounds 
against amastigotes, incorporates the use of cytoplasmic and nuclear markers to define T. 
cruzi 3T3 infected fibroblasts. Compounds that display activity against the amastigote life 
cycle stage are tested against T. cruzi trypomastigotes, utilising a resazurin-based 
fluorescent viability dye. Screening compound collections against T. cruzi with these 
assays has identified molecules with known activity against the parasite, thus validating 
the system, in addition to promising new hit compounds.  The ability of the T. cruzi image-
based assay to be modified to test for a static/ versus cidal mode of action will be outlined. 
Ascertaining the presence of residual amastigotes is beneficial for T. cruzi early drug 
discovery and could also potentially be applied to assays for other intracellular parasites. 
Comparisions with other image- and fluorescent based assays used for drug discovery for 
intracellular parasites, such as malaria, and the potential for the approach taken here to 
improve NTD drug discovery efforts, will also be discussed.  
REFERENCES: 
1. WHO (March 2014) American Trypanomiasis. Fact sheet N°340. 
2. Bonney KM, Engman DM (2008) Chagas heart disease pathogenesis: one mechanism 
or many? Curr Mol Med 8: 510-518. 
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It is increasingly appreciated that the clonal propagation theory for the parasitic protozoa 
cannot adequately explain their population genetic structures. Using both population genetic 
and phylogenomic methods, our work has identified extant genetic exchange among natural 
populations of the parasitic protozoa previously thought to expand by asexual dispersal in 
nature, including Leishmania, Giardia, and Toxoplasma. Based on a genome-wide MLST 
approach, PCR-DNA sequencing of plastid, mitochondrial, kDNA, intron and/or antigen-
coding markers across the majority of these protozoan chromosomes, we have identified high 
levels of allelic diversity at each locus, which resolve into many distinct “allelic types” using a 
robust 85% bootstrap cutoff. For each genus, the inheritance pattern of the allelic types 
across the genetic loci examined has identified examples of both inter-specific (Giardia and 
Leishmania) and extant intra-specific recombination. Importantly, among all isolates that exist 
as recombinant lines, large haploblocks of evolutionarily distinct sequence types are identified 
at NGS whole genome resolution, supporting an admixture model, or sexual propagation 
theory, based on STRUCTURE, Network, eBURST, TCS statistical parsimony analyses, 
phylogenetic incongruence among locus-specific trees, and a Markov Clustering Algorithm 
that groups strains on the basis of shared common SNP’s within a sliding window of genomic 
segments 10kb in size. Collectively, our data support a model whereby genetic exchange is 
frequent among circulating populations of natural isolates of Giardia, Leishmania, and 
Toxoplasma. 
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Waterborne outbreaks of coccidian parasites are increasingly causing fatal disease in 
marine wildlife. Using population genetic and molecular methods to study the evolution, 
emergence and transmission of pathogenic strains of Toxoplasma, our work has 
identified a marine invasion of new genetic variants produced when two parasites mate 
inside their definitive felid hosts. Population expansions of definitive felid hosts near 
marine estuarine environments has led to increased deposition of highly infectious 
oocysts and widespread exposure of marine wildlife to pathogenic pollutagens such as 
Toxoplasma gondii after storm events. We have obtained Toxoplasma isolates from 
>150 cetaceans, pinnipeds, mustelids and near-shore wildlife and birds since 1998. 
Based on genome-wide PCR-DNA sequencing of plastid, mitochondrial, intron and 
antigen-coding markers across all 14 chromosomes, two distinct lineages were 
identified: Type II and clade of strains, called Type X (or haplogroup 12). Over 72% of 
marine mammal Toxoplasma infections were Type X. Since its discovery in California, 
Type X has been identified infecting animals and people in North America, South 
America and South East Asia. Type X strains possess either a Type II allele or 
genetically distinct allele depending on the locus investigated. Whole genome shotgun 
sequencing has identified Type X as sexual clade of strains from a cross between a 
Type II and sylvatic strain that we refer to as gamma (g). Support for the Type X 
admixture model is based on STRUCTURE, Network, eBURST, TCS statistical 
parsimony analyses and phylogenetic incongruence among locus-specific trees. When 
assayed through mice, a distinct subset of Type X strains is highly virulent (LD100= 1 
parasite). The genetic basis for the virulence shift among sylvatic strains of Type X is 
currently being assessed and will be presented. 
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BACKGROUND: Haematological parameters are important in the pathogenesis of 
malaria. Anaemia, leucopaenia and thrombocytopaenia have been associated with 
Plasmodium infection. This study seeks to determine the influence of Plasmodium 
falciparum infection on haematological parameter of individuals living in a stable 
transmission area.  
METHODS: A case-control study involving 282 patients visiting the University of Cape 
Coast Hospital was designed.  
RESULTS: One hundred and twenty-six participants were falciparum malaria positive 
with a mean parasitaemia of 7672.34 parasites/µl. Aneamia was significantly (P =0.03) 
more prevalent in the malaria-positive patients (46.03%) than the malaria-negative 
patients (33.3%). So was leucopenia (12.7% in cases; 5.8% in controls; P = 0.042) and 
hypochromasia (9.5% in cases; 1.3% in controls; P = 0.002). Though 
thrombocytopaenia was comparable in both groups (9.5% in cases; 5.8% in controls; P 
= 0.232), malaria-positive participants had a significantly (0.038) lower platelet count 
(mean = 199.6) than the malaria-negative participants (mean = 216).  
CONCLUSION: P. falciparum infection affects haematologic parameters and may 
further influence the pathogenesis of other infectious agents. 



Recommendation from the Editor – Parasitology International – 
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Parasitology International (PARINT) is an official journal of the Japanese Society of 
Parasitology (JSP). It was known as its former name, Kiseichugaku zasshi (the 
Japanese Journal of Parasitology), which was established on 1951, and has been 
converted to the international journal published from Elsevier on 1997 with the 
continuous serial volume number. It has been listed in the Index medicus, MEDLINE 
and PubMed since January 2000. PARINT provides a medium for rapid, carefully 
reviewed publications in the field of human and animal parasitology. PARINT is 
financially supported by JSP, and all manuscripts are free of charge for handling and 
publishing, except for the reprints costs. In addition to the original research papers and 
short communications, PARINT accept original case reports from all geographical 
areas. PARINT covers all parasitological disciplines, including structure, immunology, 
cell biology, biochemistry, molecular biology, and systematics. In particular, based on 
the cumulative experiences of the discoveries of pathogenic parasites to humans and 
the elucidation of their lifecycles since the early 1900s, manuscripts of those areas in 
relation to taxonomy, phylogeny and/or biogeography are particularly welcome. 
However, because of the recent increase in number of taxonomic papers and the limited 
space of the journal, and because of the frequent incongruence of morphological 
molecular identification of parasites, the papers of description/re-description of 
parasites will only be considered if they contain molecular support or additional 
demonstration of a novel aspect of the parasite/host relationship (see “Guide for 
Authors” of PARINT). Apart from the regular issues (6 issues/year), we have irregular 
publication of the special issues (see journal website). Currently 3 special issues 
(Obituary for the late Prof. Tanabe; Magic bullets for parasitic diseases: drugs from 
Japan; 100 years anniversary of the discovery of Oncomela snail) are under preparation. 
Proposals for new special issues of any aspects of global interest are welcome.  
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BACKGROUND: Taenia solium cysticercosis is the perfect example of an infection 
which could potentially benefit from the use of a One Health approach for control 
involving human and porcine hosts as well as contamination of the environment. In 
practice, very few randomized community trials have been conducted to assess which 
control strategy may be most effective to reduce either porcine or human infection with 
T. solium. In sub-Saharan Africa, to our knowledge, only one large scale randomized 
controlled community trial has been conducted to assess the effectiveness of health 
education to pig farmers on porcine cysticercosis. Given the lack of trial data, an 
alternative method to explore which control strategy should be prioritized for testing in a 
community trial is transmission dynamics model. This work aimed at exploring the 
effectiveness of alternative control strategies in controlling porcine cysticercosis and 
human taeniasis that are realistic for used in the sub-Saharan Africa context.  
METHODS: Reed-Frost deterministic and stochastic models developed by Kyvsgaard 
et al (Int J Parasitol 2007; 37: 547-58) were modified to reflect the implementation of 
realistic control strategies in sub-Saharan Africa. The models include five 
compartments to reflect human susceptibles, humans infected with taeniasis, pigs 
susceptible, pigs infected with cysticercosis and pigs recovered from an infection with 
cysticercosis. The following scenarios were explored. In scenario 1, a mass drug 
administration program with praziquantel among school children was assumed to take 
place every two years starting at month 24 (assuming 80% of primary school children 
attend school, 30% of the population is school aged, the drug has an efficacy of 100%). 
In scenario 2, .an educational program targeting the increased use of latrines was 
assumed to reduce the human to pig transmission by 25%. In scenario 3, educational 
programs targeting improved pig management and sufficient cooking of pork meat 
were assumed to reduce the pig to man and the man to pig rates by 20% each. 
Scenario 4 included scenarios 1 and 3. In a fifth scenario the effectiveness of the 
educational programs was increased to 33%.  
RESULTS: MDA alone had very little effect on the transmission dynamics of T. solium. 
Improvement of pig management and pork cooking habits would result in a more 
effective control measure, but would not result in elimination. Scenarios combining 
education on limiting pigs from accessing human feces (improved pig management and 
or use of latrines) and on avoiding consumption of contaminated pork (through 
sufficient cooking and or improved meat inspection) as well as biannual MDA would 
eventually lead to elimination, but the education would need to be at least 33% 
effective.  
CONCLUSIONS: In the context of sub-Saharan Africa where treatment of pigs with 
anti-parasitic drugs or vaccines that are too expensive for the local populations, a 
combination of health and pig management education with bi-annual MDA in school 
aged children could lead to elimination. However, the educational program would need 
to be sustained enough to result in reducing the rates of man to pig and pig to man 
transmission by at least one third.  



Association of Intestinal Parasites with Allergic Asthma in Pediatric Patients 
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Introduction: 

The parasitic diseases are problems of public health, especially in developing countries for the living 
conditions, housing and services that favor the so called diseases of the poverty. The asthma is the most 
frequent chronic disease in pediatrics and in the last ones ... years it goes in increase in exponential 
form. The association of the parasites with the allergic asthma they are pathologies that in the last years 
great interest has received. 

Objective: 
 
To identify the association of the intestinal parasitic with the allergic asthma in patients in pediatric age. 

Methodology: 

The present work was carried out in the External Consultation of Allergy and Immunology of the Service 
of Pediatrics of the General Hospital of Mexico, SSA, by pediatric patients from 2 to 17 years of age by 
diagnosis of allergic asthma that they came to consultation from January, 1999 to January, 2009; all of 
them they profile of immunoglobulin was realized hemogram, cytology of snot, coproparasitoscopic in 
series of three, it X-rays of bosoms sinus cavity, X-rays AP of thorax and coetaneous tests positive tests 
for Prick's. With base in the obtained results, the corresponding database was elaborated to realize the 
statistical analysis. 

Results: 
 
In this time, 3000 patients were diagnosed by asthma allergic bronchial of which, 1806 (60 %) they were 
of the masculine kind and 1194 (40 %) of the feminine one. The frequency of parasitized patients was 
914 (30.5 %). The association of parasitic showed an increase of eosinophils serum and nasal, of IgE, 
Hto and Hb whose statistical analysis showed one "P" significant. 
Discussion: 
Described the parasites with regard to the allergic asthma in some recent articles they mention on the 
protection that some of them have parasites, with regard to the allergic diseases, in this work the 
eosinophily and an increase of the IgE they were in the parasitized patients. 

Conclusions: 
The intestinal parasitic who present in his cycle migrations tissues, produce eosinophilia  and increase of 
IgE, IgG, eosinophils in nasal snot and Hto. 
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Reaction Leukemoid Associated to Infection by Toxocara canis. 

Dra. Martínez Pérez Albina, Martínez Pérez Miriam, Gutiérrez Quiroz Manuel -  Ruiz González Leticia. 

Introduction 

The hypersinophily is a relevant finding in the pediatric age. It has related to neoplastics diseases, 
bacterial and parasitic infections. The infection for Toxocara canis produces hypersinophily and 
hypergammaglobulinemia. Later two cases are brought by reaction leukemoid eosinophilyc associated to 
Toxocara canis. 

Clinic case 1: 

Feminine of 8 years old with residence in Tlaxcala. Precedents of importance conviviality with 2 dogs 
and with infections of respiratory tract appellants as well as with information of allergic rhinitis. 

Her suffering became 6 months with loss of weight of 3kg, debility, adinamia, hiporexia, swellings and 
fever does not quantify hematic biometry with leukocytes of 28400, 72 of eosinophils, IgE 1400UI/ML 
realize antibodies for positive Toxocara canis 1:16. Diagnostic toxocariosis for what treatment indicates 
itself with albendazole to 15mg / kg / day for 15 days and prednisone to 1mg / kg / day for one week with 
improvement and with laboratory studies inside normal numbers. 

Clinic case 2: 

Male procedure from Tamaulipas. It initiated picture with dysenteric evacuations, high fever and been 
general evil three months later to death of pet (dog) for shows off parasites not specified. Reaction was 
detected in initial boarding leukemoid eosinophilyc of 32000/ml with eosinophils of 65 % and stool culture 
with E.coli. 

There began antibacterial treatment of wide spectrum. There was requested valuation of the Service of 
Clinical Immunology that detected IgE 20500 positive requests antibodies itself for T. canis 1:32 
diagnosis Toxocariosis initiating treatment with Albendazole 15mgkgd for ten days and Prednisone 
1mgkgd for seven days. He presented satisfactory evolution with control of biometry hematic normal 
later to scheme being kept asymptomatic. 

Discussion: 

In the differential diagnosis of the hypersinophily in children always the intestinal parasitic must be 
included and tissues as the helminthiasis that can coexist with another type of infections as the bacterial 
ones altering the immunological response it specifies of the host causing atypical pictures in which there 
is necessary a microbiological wide boarding.  
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Unique evolution of metabolism, pathogenesis, and organelles in the enteric 
protozoon Entamoeba histolytica 

 

Tomoyoshi Nozaki 
 
National Institute of Infectious Diseases, Tokyo, Japan; University of Tsukuba, 
Ibaraki, Japan 
 
Entamoeba histolytica, the causative agent of amebiasis, is a valuable anaerobic 
parasitic protist that helps us discover a tremendous magnitude of novelties of 
evolutionary inventions in central cellular metabolisms, the constituents and 
functions of organelles, and the membrane traffic mechanisms involved in 
pathogenesis. Our recent metabolomics analyses have unveiled a number of 
unknown metabolic pathways that plays a role in differentiation and 
anti-oxidative stress mechanisms. Such discoveries include a novel pathway for 
polyamine metabolism, synthesis of biogenic amines and gamma-amino butyric 
acid during stage conversion, and production of S-methylcysteine and 
phosphatidylisopropanolamine under L-cysteine deprivation. Furthermore, 
expansion of Rab small GTPases and novel vesicular trafficking mechanisms 
including a CPBF (cysteine protease binding protein family)-medicated transport 
of virulent factors have also given insight to the elucidation of divergent evolution 
of receptor-mediated traffic of lysosomal proteins. Finally, analyses of metabolic 
functions and protein transport mechanisms of the highly divergent 
mitochondrion-related organelles (mitosomes) in Entamoeba have provided a 
novel case of mitochondrial evolution.  



Advanced molecular detection of Cryptosporidium 
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Molecular diagnostic tools have played a major role in improving understandings of the 
transmission of Cryptosporidium spp. in humans and animals. Among various molecular diagnostic 
tools, genotyping tools are frequently used in the identification of host-adapted Cryptosporidium 
species, allowing the assessment of infection sources in humans and public health potential of 
parasites found in animals and environment. In contrast, subtyping tools are more often used in case 
linkages, advanced tracking of infections sources, and assessment of disease burdens attributable to 
anthroponotic and zoonotic transmission. More recently, multilocus sequence typing (MLST) tools 
have been developed based on whole genome sequence data. They offer higher differentiation 
capacity, thus are increasingly used in population genetic characterizations of Cryptosporidium 
hominis and Cryptosporidium parvum in disease endemic areas, and delineation of mechanisms for 
the emergence of virulent subtypes. The recent development in next generation sequencing 
techniques has now made subtyping of other human-pathogenic Cryptosporidium species possible. 
They are also increasingly used in comparative genomic analysis of Cryptosporidium spp. Efforts are 
underway to adopt comparative genomics in disease surveillance and outbreak investigations. The 
challenge now is to develop a user-friendly bioinformatic pipeline for analyzing the vast volume of 
sequence data and to develop guidelines on interpretation of pathogen variants in the context of 
surveillance and epidemiologic data.  
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Sub-Saharan Africa (SSA) is a vast territory with a very heterogeneous environment 
and a complex socio-ethnical structure. SSA includes most of the poorest countries 
worldwide. About 70% of all people work in agriculture and the majority of SSA 
population is, at least partially dependent, on livestock. One of the widely agreed 
solutions to fight poverty is to increase agricultural productivity, including livestock and 
animal production. Infectious diseases stand out as a major health constrains in 
humans and domestic animals in SSA. Among these, tick-borne diseases (TBD) 
(e.g.Theilerioses and Babesioses, African Swine Fever, Crimean-Congo Hemorrhagic 
Fever, Anaplasmosis, Cowdriosis-Ehrlichiosis, and Tick Relapsing Fever) are 
particularly important due to their high morbidity and mortality rates, as well as for the 
zoonotic impact of some of these diseases. Recent advances in diagnostic and 
research tools (i.e. high throughput molecular techniques-NGS, qPCR chips; GIS-
remote sensing data, epidemiological modeling, etc.) have open a new range of 
opportunities. However, concerted implementation of these tools for the development 
and execution of TBD control strategies in SSA is still widely deficient. The results from 
our recent research and cooperation work in SSA (http://www.tickbornezoonoses.org; 
www.geo-parasite.org; http://www.vsf-cz.eu/en/projects/mt-kulal-rabies-control) in the 
field of animal and public health highlighted the need to focus not only on the 
pathogens of great economic and medical importance, but also on neglected vectors, 
pathogens and diseases, including zoonoses, as well as on neglected geographic 
areas Understanding the diversity of vectors and pathogens and their eco-
epidemiological mechanisms is impossible to address without model sites and 
identification of sentinel species. Beside the field work and laboratory detection of 
pathogens and vectors, there is a need for inventory of existing data that are scattered 
in literature, databases and project reports. A new pan-European collaborative network 
(www.eurnegvec.org) has recently agreed to continue, adapt, join and expand the 
existing databases and to promote the seamless interaction between specialists in the 
field of neglected vectors and vector-borne diseases under the umbrella of One-Health. 
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Entamoeba histolytica is the protozoan responsible of human amebiasis. The 

trophozoites, the infective form of the protozoan, are one of the most phagocytic 

cells described, and phagocytosis is a key factor in its virulence. The ESCRT 

machinery is involved in phagocytosis, and therefore, in the parasite virulence. 

Several years ago, we discovered the EhCPADH surface complex involved in 

adherence, phagocytosis and lysis of target cells by trophozoites. EhCPADH is 

formed by a cysteine protease (EhCP112) and an adhesine (EhADH). EhCP112 

decorates the erythrocytes to prepare them as target cells that will be in contact 

with EhADH, which internalizes them to be introduced into the trophozoites. 

There are three distinct EhADH proteins, all them have a Bro1 domain in their 

amino terminus, thus, they belong to the ALIX protein family and they are 

associated proteins of the eukaryotic endocytosis sorting complex required for 

transport (ESCRT) machinery described in yeast and humans. EhADH interacts 

in vitro and in vivo with EhVps32, the most abundant protein of the ESCRT, 

which was also described by us in E. histolytica. In this paper we present the 

advances in the study of the ESCRT machinery in this parasite and their 

participation in phagocytosis.  
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