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(1) Phenotypic effects of concomitant insensitive
acetylcholinesterase (ace-1%) and knockdown resistance (kdr®) in
Anopheles gambiae: a hindrance for insecticide resistance

management for malaria vector control.

Malaria is endemic in sub-Saharan Africa with considerable burden for human health.
Methods: Larval and adult bioassays were performed with different insecticide classes used in
public health following WHO standard guidelines on four laboratory Anopheles gambiae
strains, sharing the same genetic background but harboring distinct resistance status:
KISUMU with no resistance allele; ACERKIS with ace-17 allele; KISKDR with kdr® allele and
ACERKDRKIS with both resistance alleles ace-1" and kdr” . Conclusion: The presence of both
kdr® and ace-17 alleles seems to increase the resistance levels to both carbamate and
organophosphate insecticides and at operational level, may represent an important threat

to malaria vector control programs in West Africa. f

(2) Altitudinal population structure and microevolution of

the malaria vector Anopheles cruzii (Diptera: Culicidae).

We explored the homogeneity of the An. cruzii population across its altitudinal range of
distribution using wing shape and mtDNA gene analysis. We also assessed the stability of
wing geometry over time. Larvae were sampled from lowland and hilltop areas in a primary
Atlantic Forest region, in the municipality of Cananéia. The right wings of males and females
were analysed by standard geometric morphometrics. Eighteen landmarks were digitised for
each individual and a discriminant analysis was used to compare samples from the hilltop and
lowland. A 400-bp DNA fragment of the mitochondrial cytochrome oxidase gene subunit |
(CO-l) was PCR-amplified and sequenced. Conclusions: Wing geometry and CO-l gene

analysis indicated that An. cruzii is vertically structured. Wing shape varied rapidly, but altitude
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structure was maintained. Future investigations should identify the biotic/abiotic causes of

these patterns and their implications in the local epidemiology of malaria. 2

(3) Field Evaluation of Picaridin Repellents Reveals Differences in
Repellent Sensitivity between Southeast Asian Vectors

of Malaria and Arboviruses.

The protective efficacy of two formulated picaridin repellents against mosquito bites,
including arbovirus and malaria vectors, was evaluated in a field study in Cambodia. Based
on a total of 4996 mosquitoes collected on negative control persons, the overall five hour
protection rate was 97.4% [95%CI. 97.1-97.8%], not decreasing over time. Picaridin 20%
performed equally well as DEET 20% and better than picaridin 10%. Field evaluation shows
that repellents can provide additional personal protection against early and outdoor
biting malaria and arbovirus vectors, with excellent protection up to five hours after application.
The heterogeneity in repellent sensitivity between mosquito genera and vector species could
however impact the efficacy of repellents in public health programs. Considering its excellent
performance and potential to protect against early and outdoor biting vectors, as well as its
higher acceptability as compared to DEET, picaridin is an appropriate product to evaluate the

epidemiological impact of large scale use of topical repellents on arthropod borne diseases. B

(4) How Effective is Integrated Vector = Management
Against Malaria and Lymphatic Filariasis Where the Diseases Are

Transmitted by the Same Vector?

We developed a general model of malaria and LF transmission and derived expressions
for the basic reproductive number (RO) for each disease. Transmission of both diseases was
most sensitive to vector mortality and biting rate. Simulating different levels of coverage of long
lasting-insecticidal nets (LLINS) and larval control confirms the effectiveness of these
interventions for the control of both diseases. Conclusions: despite the low level of vector
control required to eliminate LF, simulations suggest that prevalence of LF will decrease at a
slower rate than malaria, even at high levels of coverage. If representative of field situations,
integrated management should take into account not only how malaria control can facilitate

filariasis elimination, but strike a balance between the high levels of coverage of (multiple)

5


http://www.ncbi.nlm.nih.gov/pubmed/25522134
http://www.ncbi.nlm.nih.gov/pubmed/25522134
http://www.ncbi.nlm.nih.gov/pubmed/25522134
http://www.ncbi.nlm.nih.gov/pubmed/25501002
http://www.ncbi.nlm.nih.gov/pubmed/25501002
http://www.ncbi.nlm.nih.gov/pubmed/25501002

interventions required for malaria with the long duration predicted to be required for filariasis

elimination. (4

(5) Comparing Leishman and Giemsa staining for the assessment of
peripheral blood smear preparations in amalaria-endemic region

in India.

Microscopy of peripheral blood thin and thick films remains the reference
for malaria diagnosis. Peripheral blood thin and thick smears from consecutive febrile patients
admitted to Ispat General hospital, Rourkela, Odhisa, India, were stained with Giemsa and
Leishman stain. Methods were compared for species identification, parasite quantification, and
ability for identification of alternative diagnoses. Conclusion: Leishman's staining method for
thin and thick smears is a good alternative to Giemsa's stain for identifying Plasmodium
parasites. The Leishman method is superior for visualization of red and white blood cell

morphology. 51

2. &K &%t £
(1) Compatibility of Schistosoma japonicum from the hilly region
and Oncomelania hupensis hupensis from the marshland region

within Anhui, China.

Schistosome japonicum remains one main public concern in China. This is exemplified in
the hilly region in Anhui Province, where rodents have served as reservoirs for the parasite
and no effective intervention could target such wild animals. The closer relationship between
the hilly region and the near marshland induces the worry of spread of the hill parasite to the
marshland region. Therefore, the level of snail-parasite compatibility between the hill parasite
and snail populations from the Yangtze River valley was investigated. The results suggested a
high compatibility between the marshland strains of snail and both the hill and the marshland
strains of parasite. This would have practical implications. Moreover, the fact of the lower
compatible relationship between the hill parasite and its local intermediate hosts warranted

more studies. ©



(2) The molecular characterization and RNAi silencing of SjZFP1

in Schistosoma japonicum.

In our current study, we cloned the open reading frame (ORF) of SjZFP1 of S. japonicum,
which encodes a zinc finger protein. We analyzed the complementary DNA (cDNA) sequence
of SjZFP1 and examined the expression of SjZFP1 messenger RNA (mRNA) at various
developmental stages. We also tested the effects of RNA interference (RNAI) silencing on
worm burden, spawning, and egg hatching. Our results suggest that the SjZFP1 gene might

be important for parasite development, spawning in the vertebrate host, and egg hatching. 7

(3) Co-infection with Schistosoma mansoni and Human
Immunodeficiency Virus-1 (HIV-1) among residents of fishing

villages of north-western Tanzania.

A cross-sectional study was conducted among 1,785 randomly selected adults in fishing
villages of north-western Tanzania. Single stool samples were obtained and examined for S.
mansoni eggs using the Kato Katz technique. Finger prick and venous blood samples were
collected for HIV-1 screening and CD4+ cell quantification. Demographic information was
collected by questionnaire. Conclusion: Our findings suggest that HIV-1 infection may not have
a major effect on S. mansoni infection or on the excretion of eggs from the co-infected
individuals. However, further studies are needed to understand the biological interaction

between HIV-1 and S. mansoni in a large cohort of co-infected individuals. &

(4) The anterior esophageal region of Schistosoma japonicum is a

secretory organ.

The heads of adult Schistosoma japonicum were detached and prepared for both
transmission and scanning electron microscopy to define the detailed ultrastructure of the
anterior esophagus. Cryosections of heads were also prepared for immunocytochemistry and
confocal microscopy to define the pattern of intrinsic host antibody binding in the anterior
esophageal lining. Conclusions: We suggest that the anterior esophageal region is an

independent secretory organ. The contents of light vesicles are released into the esophageal
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lumen via the tips of corrugation to interact with incoming blood. Our immediate task is to

establish their composition and role in blood processing. b1

1. #& 4 & 54 %
(1) Universal single-probe rt-PCR assay for diagnosis of dengue virus

infections.

The assay did not cross-react with human RNA, nor did it produce false-positive results
for other human pathogenic flaviviruses or clinically important etiological agents of febrile
illnesses. We used clinical serum samples obtained from returning travelers
with dengue-compatible symptomatology (n=163) to evaluate the diagnostic relevance of our
assay, and laboratory diagnosis performed by the RT-PCR assay had 100% positive
agreement with diagnosis performed by NS1 antigen detection. In a retrospective evaluation
including 60 archived serum samples collected from confirmed dengue cases 1-9 days after
disease onset, the RT-PCR assay detected viral RNA up to 9 days after appearance of
symptoms. The validation of the RT-PCR assay presented here indicates that this technique
can be a reliable diagnostic tool, and hence we suggest that it be introduced as the method of

choice during the first 5 days of dengue symptoms. 10]

(2) Molecular detection and  genotypic  characterization

of Toxoplasma gondii infection in bats in four provinces of China.

During May 2005 to August 2013, bats were sampled from Jilin, Liaoning, Jiangxi, and
Guangdong provinces, China, and liver tissues were collected for the detection of T. gondii by
a nested PCR targeting the B1 gene. The positive samples were genotyped at 11 genetic
markers (SAG1, 5-and 3-SAG2, alternative SAG2, SAG3, BTUB, GRAG, L358, PK1, c22-8,
€29-2, and Apico) using multilocus polymerase chain reaction-restriction fragment length
polymorphism (PCR-RFLP). Conclusions: The present study revealed an overall T. gondii
prevalence of 6.1% in bats from Jilin, Liaoning, Jiangxi and Guangdong provinces in China,
and reported two T. gondii genotypes (ToxoDB#9 and #10) having a wide geographical

distribution in China. These results provide new genetic information about T. gondii infection in
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bats, and have implications for better understanding of the genetic diversity of T. gondii in

China and elsewhere. 11

(3) Genome Sequence of Afipia felis Strain 76713, Isolated in

Hospital Water Using an Amoeba Co-Culture Procedure.

Afipia felis is a Gram-negative alphaproteobacterium originally described as the agent of
cat-scratch disease (CSD). We sequenced the genome from a strain of A. felis, which was
recovered from a hospital water sample using an amoebal co-culture procedure. It is
composed of 3,989,646 bp, with a G+C content of 61.27% and encodes 4,068 protein-coding

genes and 53 RNA genes. (12

(4) Leishmania donovani Infection Enhances Lateral Mobility of
Macrophage Membrane Protein Which Is Reversed by Liposomal

Cholesterol.

We determined the lateral mobility of a membrane protein in normal, LD infected and
liposome treated LD infected cells using GFP-fagged PLC&1 as a probe. The mobility of
PLC&1 was computationally analyzed from the time lapse experiment using boundary distance
plot and radial profile movement. Our results showed that the lateral mobility of the membrane
protein, which is increased in infection, is restored to normal upon liposomal cholesterol
treatment. We found that F-actin is decreased in infection but is restored to normal upon
liposomal cholesterol treatment as evident from phalloidin staining and also from biochemical
analysis by immunoblotting. To our knowledge this is the first direct demonstration that LD
parasites during their intracellular life cycle increases lateral mobility of membrane proteins
and decreases F-actin level in infected macrophages. Such defects may contribute to

ineffective intracellular signaling and other cellular functions. 23]
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