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1. Summary of scientific achievements (max % page; incl. pictures, suitable for publication)

The Apicomplexa phylum includes important human pathogens such as Plasmodium species,
the causative agents of malaria, and Toxoplasma gondii (T. gondii), a common cause of
congenital ocular toxoplasmosis and cerebral diseases in immunocompromized individuals. T.
gondii enters host cells via an active process resulting in the formation of a parasitophorous
vacuole (PV), a secluded environment in which the parasite safely resides and replicates. The
ability of T. gondii to penetrate host cells, subvert their cellular functions and divert their
defense mechanisms is facilitated by the presence of specialized secretory organelles,
including rhoptries, micronemes and dense granules.

The dense granules have recently been identified as key contributors to the secretion of
effector molecules that reach the host cell cytosol or nucleus to hijack host-signaling pathways.
The export of dense granule proteins (GRAs) beyond the parasitophorous vacuole membrane
(PVM) involves as yet poorly characterized translocon machinery within T. gondii, which has
however been the focus of intense investigations within Plasmodium falciparum (P. falciparum)
in recent years. A central P. falciparum enzyme implicated in cleavage of proteins trafficked
across the PVM and into the infected erythrocyte is Plasmepsin V (PfPMV). PfPMV cleaves
PEXEL motif-containing substrates in the endoplasmic reticulum (ER) of the malaria parasite
and thus uncovers a key signal for trafficking beyond the PV. We propose in this project to
undertake a functional characterization of the closely related aspartyl protease 5 in T. gondii
(TgASPS5).

2. Scientific project achievements (max 2 pages)

21. Determine the fate of TGRA7 in TQASP5 KO parasites

T. gondii GRAY is a secreted dense granule protein found abundantly in the PV establishing.
Previous result showed that GRA7 is phosphorylated in the host cell, and located inside PV,
PVM and host cell cytosol. Besides, binding of GRA7 to immunity-related GTPase and led to
enhanced polymerization. GRA7 has various functions for parasite survival in the host cell,
but control mechanism of secretion and localization is still unknown.

To determine if deletion of ASP5 effect on GRA7 secretion and localization, we infect two
strain of Toxoplasma to Human Foreskin Fibroblast cells (HFF) cell. Infected HFF cell by RH
strain as a wild type and ASP5 knockout parasite were analyzed by indirect fluorescent assay
(IFA) (Figure. 1). The sample with fixation by 4% Paraformaldehyde Phosphate Buffer
Solution (PAF) showed no difference between wild type and AASP5 parasite. Dense granules
of both parasite strains were stained clearly (upper pictures). Interestingly, the result of IFA
with glutaraldehyde (PAF/GLU) fixation, compare to wild type parasite, only dense granules
were stained in AASP5 parasite (lower pictures). Glutaraldehyde allow to fix more deeply, can
fix secreted protein in parasite cytosol and vacuolar space of PV. Suggesting that GRA7 was
expressed in both parasite straind, but AASP5 parasites exhbited an impact on the se GRA7
secreted. Indeed the series of phosphorylation events leading to higher MW isoforms are
absent in GRAY indicating that the protein is not targeted anymore tot he host cell side oft he
PVM where the posttranslational modification takes place.
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To confirm if GRA7 is degraded by ASP5 or not, we compared protein size in parasite
(extracellular parasite) and protein secreted into host cytosol (infected cell lysate) by western
blotting analysis (WB). GRA7 has Pexel like motifs (REPLE, RSDAE, RSFKD), but protein
decoration mechanism via Golgi body is not excluded yet. From WB result, the size of secreted
GRA7 was around 36 kDa, bigger than previous study. We are trying to repeat this experiment
again to confirm the result.

2. Determination of the fate of CPC3 in TgJASP5 KO parasite

Cysteine proteases are important for the growth and survival of apicomplexan parasites. The
parasite expresses five families of cysteine proteases, including three cathepsin C-like
(TgCPCH1, 2 and 3), one cathepsin L-like and one-cathepsin B-like proteases. Recent studies
are revealing that T. gondii cathepsins function in microneme and rhoptry protein maturation,
host cell invasion, replication, and nutrient acquisition. Specifically, we focused on ASP5 role
on trafficking and maturation of TQCPC3.

To analyze the localization of TgCPC3 in T. gondii, we generated and confirmed the plasmids
for inducing express of tagged TgCPC3. ASP5 lox and ASP5 KO strain parasite were
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transfected and selected by bleomysin. However, WB and IFA could not detect the tag of
TgCPC3. We hypothesized that TJCPC3 can be digested very quickly after secretion. We are
planning to continue analysis with proteasome inhibitor to avoid loss of TQCPC3.

3.

4.
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Partnership
¢ Is the exchange based on an existing partnership between the Japanese and Swiss
research groups?

No. We had no contact until this program, this exchange opened up both of our
laboratories to start collaboration study between Japanese and Swiss research groups.

¢ Did the cooperation between fellow and host go well?

Yes, the host Prof. Dominique SOLDATI-FAVRE cared me a lot,. | was able to benefit a
lot from laboratory reagents and expertise were kind and nice experimental
environment. | really appreciate to have a chance to join her laboratory.

e Will there be a continued collaboration after the return home of the Japanese
fellow?

Yes, my supervisor and | interest in the project that | did in Swiss under Prof. Soldati-
Favre. We will start collaboration study immediately. Exchange of database and
experimental tequniques each other must help research of both elaborately.

Please describe how the Swiss host and Japanese fellow have benefited from
this exchange

From this exchange program, | learned many things.

1. Experimental procedures, which can be utilized in, research activities in Japan. Even the
same experimental contents, each laboratory has a slightly different way, so it opens my
mind to get answer when | consider new experiment.

2. It changed my mind dramatically by learning in the top lab of research area.

3. Discussion capability in English is improved.

4. All in a new environment and, | learned the importance of moving from their own.

From this exchange, new connection between two laboratories, it may help to develop
study each other.

Outlook

In Nishikawa lab, in order to evaluate the GRA7 as a vaccine antigen, and it has
implemented collaboration with Japanese companies and other laboratories. Therefore, in
considering the potential of other GRA proteins derived from Toxoplasma as a vaccine
candidate, exhaustive analysis result of Prof. Dominique laboratory must become strong
helper. It is expected that collaboration study accurate to develop practical treatment of
Toxoplasma.

List of Publications
None.
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Miscellaneous
¢ Do you expect any patents coming out of this project?

None.

e Do the results of this project have commercial potential? Do you think there could be an
industrial partner involved in this project in the next phase?

None.

Suggestions for the next phase of the exchange program
There was not enough time to prepare until exchange start after gets result of this offer.

Financial report
e Please include a copy of the account report from your financial department concerning this
project. Original receipts need not accompany this financial report. However, please keep
the original receipts for 5 years after the project has finished
For details, please refer to the attached sheet.
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