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A var specific nuclear factor is involved in transcriptional activation of virulence 
genes in the malaria parasite Plasmodium falciparum 
 
Ron Dzikowski 
 
Department of Parasitology, Hebrew University-Hadassah Medical School, Jerusalem 
 
The major antigenic ligand of P. falciparum infected red blood cells is protein encoded 
by the multi-copy var gene family called PfEMP1. Each individual parasite expresses a 
single var gene at a time, maintaining the remaining ~60 var genes found in its genome 
in a transcriptionally silent state. In the present study, P. falciparum parasites were 
transfected with concatameric episomes carrying var promoters that had been disabled in 
silencing and were thus constitutively active and not recognized by the mechanism that 
controls mutually exclusive expression. By using increasing levels of drug pressure, it 
was possible to select parasite populations that carried similarly increasing numbers of 
active, episomal var promoters. We show that forcing parasites to express increasing 
numbers of transgenic var promoters resulted in gradual down regulation of transcription 
of all endogenous var genes, ultimately resulting in silencing of the entire family. The 
observed down regulation was var specific and did not affect parasite growth or the 
expression of housekeeping genes. Transient transfection assays using constructs 
containing heterologous promoters further confirmed that the down regulation was 
specific to var promoters. Interestingly, when drug pressure was removed and the 
episomes were shed by the parasites, they did not return to their previous var gene 
expression pattern, but rather displayed random var gene activation, indicating that the 
epigenetic memory marks that had previously regulated var gene expression had been 
completely erased. The data are consistent with the existence of a limiting, titratable var 
specific nuclear factor that is required for var gene activation. 
 

Characterization of a DNA methylated binding complex in the protozoan parasite 
Entamoeba histolytica. 

 
Tal Lavi, Rama Siman Tov and  Serge Ankri  

 
Department of Molecular Microbiology, The Bruce Rappaport Faculty of Medicine, 
Technion, P.O.B 9649 Haifa 31096 Israel. 
 
DNA methylation and histone modifications are epigenetic modifications involved in the 
regulation of genomic functions such as differential control of gene expression. Classical 
methyl-CpG binding proteins (MBDs) mediate histone deacetylase-dependent 
transcriptional silencing at methylated CpG islands. Previously, we have reported 
EhMLBP, an Entamoeba histolytica nuclear protein that serves as a sensor of methylated 
repetitive DNA in the parasite. To better understand the role of EhMLBP we have 



knocked-down its expression using antisense vector. We observed a significant 
interference in the growth rate and cytopathic activity of the trophozoites transfected with 
the antisense vector. EhMLBP is unique to Entamoeba species and it does not share 
homology with human proteins. This feature makes EhMLBP a perfect target for new 
drugs against this parasite. A screen for inhibitor molecules using the phage-display 
method has been performed. Several peptides that compete with the binding of EhMLBP 
to methylated LINE retrotransposon (RT-LINE) are actually studied. In addition, we have 
identified with the Two-Hybrid screen analysis two proteins P1 and P2 that interact with 
EhMLBP. P1 shows some homology with a yeast protein involves in gene silencing. Like 
EhMLBP, P1 appears to bind with high affinity to methylated RT-LINE. P2 has no 
homology to proteins of known structure and it does not bind to methylated RT-LINE. 
We are currently examining the cellular localization of P1 and P2, their binding domains 
to EhMLBP and their roles in the parasite. 
 
 
Polymorphism of the single copy BV80 gene in Babesia bovis isolates from distinct 
geographical regions 
 
M. L. Mazuz, T. Molad, L. Fish, B. Leibovitz, Y. Krigel, L. Fleiderovich and Varda 
Shkap 
 
Division of Parasitology, Kimron Veterinary Institute, Bet Dagan 
 
Effective control of bovine babesiosis is achieved by vaccination with attenuated live 
parasites of Babesia bovis. Disease outbreaks sporadically occur among vaccinated cattle, 
however tools to discriminate between virulent field and attenuated vaccine strains of the 
parasite are not yet available. Conventional PCR, RT-PCR and sequence analysis of the 
single copy BV80 gene were applied to characterize and differentiate the vaccine isolates 
derived from cattle blood or culture, and field virulent isolates from Israel and 
Uzbekistan. Two different sets of primers amplified multiple amplicons ranging between 
450-800 bp in all field or vaccine isolates, except for a single fragment obtained with the 
DNA from a calf-derived vaccine MH strain. Sequence analyses of the Israeli and Uzbek 
strains confirmed presence of mixed parasite subpopulations and extensive 
polymorphism in attenuated and virulent isolates. It appears that the BV80 is not a 
suitable marker for discrimination between virulent and attenuated parasites. The 
selection pressure and mechanism(s) that lead to preferential growth of the attenuated 
parasite population which comprise the vaccines strain are not yet elucidated.   
 

Predator-released kairomones repels oviposition by the mosquito Culiseta 
longiareolata   
 
Alon Silberbush1, Shai Markman1, Ephraim Lewinsohn2, Joel E. Cohen3and Leon 
Blaustein1 
 
 1Institute of Evolution and Department of Evolutionary and Environmental Biology, 
Faculty of Sciences, University of Haifa, Haifa 31905 Israel; 2Newe Ya’ar Research 



Center, Agricultural Research Organization, Ramat Yishay, 30095 Israel; 3Laboratory of 
Populations, Rockefeller University & Columbia University, 1230 York Avenue, Box 20, 
New York, NY 10021-6399 USA 
 
Previous work showed that Culiseta longiareolata (Diptera: Culicidae), a potential vector 
of West Nile Virus, are strongly repelled by one or more kairomones released by the 
aquatic predator, Notonecta maculata (Hemiptera: Notonectidae) when ovipositing. 
Isolating the kairomone can potentially provide an environmentally friendly method of 
mosquito population reduction. Using a behavioral assay, we found that the mosquito is 
repelled without having to touch the water indicating that at least one component of the 
kairomone is highly volatile. Volatile compounds were extracted from Notonecta-
conditioned water using Solid Phase Microextraction (SPME). Two hydrocarbons, 
heneicosane (C21H44) and tricosane (C23H48), which were found in Notonecta-conditioned 
water, but not in control water, were tested as potential oviposition repellents in outdoor 
artificial pool experiments using synthetic compounds of these hydrocarbons.  Our 
preliminary results indicate that both compounds cause oviposition repellency and that 
the combined effect is additive.  
   
 

 
 
 
 
 
 
Mosquito oviposition and the aging effect  
 
Gil Stav1,3, Brian Byrd1, Kenneth Swan1,2, Dawn M. Wesson1 

 
1 Departments of Tropical Medicine and 2 Obstetrics and Gynecology, Tulane University, 
New Orleans, Louisiana USA. 3 Present address: Institute of Evolution, Faculty of 
Sciences, University of Haifa, Haifa, Israel.  
 
We studied the effect of physiological age on the oviposition behavior of Aedes aegypti 
following two successive gonotrophic cycles using a choice experiment under laboratory 
conditions. Blood-engorged mosquitoes (n=10) were introduced into individual cages 
that contained four oviposition sites (choices) with different salinities:  Distilled water 
(DW), 0.33% NaCl (T1), 0.67% NaCl (T2) and 1% NaCl (T3). The oviposition substrate 
(seed germination paper) was changed daily and the number of oviposited eggs (the 
response variable) was recorded.  The initial oviposition activity ceased on the tenth day 
of the experiment and two days later a second blood-meal was offered to the original 
cohort of mosquitoes; only five became visibly blood-engorged. The oviposition activity 
was again followed for 12 additional days.  During the first oviposition period (days 1-10 
of the experiment), the mosquitoes oviposited predominately in the DW and T1 
treatments and completely avoided the T3 treatment (p<0.001).  In contrast, the 
oviposition pattern during the second gonotrophic cycle (days 12-24 of the experiment) 
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	 Air-evacuations of Israeli travelers – analysis of 7 years
	Tick-born encephalitis (TBE) is endemic in several countries of Europe and Asia. Over the past decades TBE, Lyme Borreliosis, and other tick-borne diseases have become a growing public health problem in Europe and other endemic regions. It can be stated that global warming causes some of these dramatic changes. Also in travel medicine we are facing a growing problem since an increasing trend of Central and Eastern European travel destinations has been observed. However, travelers going to Europe do not feel like travelers exposed to possibly travel-associated infections since problem of awareness among tourists as well as doctors is rather scanty. However, with increased intercontinental travel to areas of high endemicity tourists run incremental risk of acquiring TBE during their holiday. On the basis of excellent epidemiological data available in Austria, a considerable risk of TBE disease can be estimated for an unvaccinated tourist staying for 4 weeks in a highly endemic touristy province of Austria. Active immunization is the most effective tool of TBE prevention, showing cross-protection against various TBE virus subtypes. Though not formally evaluated, it seems reasonable to recommend TBE vaccination to travelers going to high-risk TBE regions. Moreover, growing awareness outside endemic areas may provide the basis for monitoring of TBE infections throughout Europe enabling us to calculate a more accurate risk of TBE infection in unprotected travelers to high risk areas.
	Visceral leishmaniasis (VL) can be life threatening for immuno-suppressed HIV patients. Both HIV and VL infections suppress the immune system, rendering the patient more susceptible to opportunistic infections by pathogenic microorganisms and parasites. There are several indications that the morbidity of leishmaniasis is increasing in different countries and is related to concomitant HIV infections. These co-infections are considered to be emerging conditions and have been reported from 35 countries worldwide but most of the cases notified to the WHO are from four countries in south–western Europe; France, Italy, Portugal and Spain. Although most of the Mediterranean VL was seen in infants, more than 85% of the co-infected patients were 20–40 years-old, mainly young male adults. In most countries, HIV occurs mainly among drug abusers, prostitutes and their clients, or homosexuals. Natural transmission of VL is via the bite of the sand fly but drug abusers who are often also infected with HIV are at high risk of infection through needle sharing.  There is also the possibility of being infected by blood transfusion. Reactivation of asymptomatic or healed leishmaniasis is common in AIDS patients and HIV infection can alter the natural history of leishmaniasis, impede rapid diagnosis, and decrease the efficacy of antiparasitic treatment. On the other hand, leishmaniasis can facilitate the transmission of HIV and accelerate progression from asymptomatic HIV infection to AIDS. AIDS patients subsequently become vulnerable to opportunistic diseases such as tuberculosis, toxoplasmosis and candidiasis. The "gold standard" for the diagnosis of leishmaniasis is direct microscopic observation of amastigotes in the splenic and/or bone marrow aspirations after Giemsa staining. Molecular techniques are more reliable, however, expensive and time consuming. Serodiagnosis by ELISA, IFAT, DAT and FAST is relatively easy to perform and in the case of the last two tests do not require sophisticated equipment. However, each one alone is not always reliable for immuno-compromised patients, as the antibody production of these patients is impaired, therefore, the use of two or more serological tests or moleculear methods is recommended. In Turkey, a 49 year old heterosexual male living on the Mediterranean coast was found as co-infected with both HIV and Leishmania. The presence of antibodies against Leishmania infantum in the patient sera was confirmed by IFAT, DAT, FAST and rk39 dipstick assay. The present case shows that in endemic areas of Mediterranean region, VL should be considered a possible opportunistic infection in HIV patients with fever, hepatosplenomegaly and anemia. Adult patients especially, those suffering from VL and are unresponsive to treatment, relapsing or developing opportunistic diseases, should be checked for HIV. 




