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Abstract

Fortilin or Translationally Controlled Tumor Protein (TCTP) is a highly
conserved protein that is widely expressed in all eukaryotic organisms. Although
fortilin/TCTPs are highly conserved throughout the animal and plant kingdoms, the
exact role of shrimp fortilin/TCTP in apoptosis regulation remained unknown. Here,
we report that fortilin/TCTP is drastically upregulated in shrimp haemolymph during
the early phase of WSSV infection and that its expression abruptly decreases as
shrimp become moribund. Strikingly, shrimp fortilin/TCTP and human-fortilin/TCTP,
when overexpressed in mammalian cells, U20S, protected cells from cell death
induced by etoposide, staurosporine, cisplatin, hydroxyurea, and 5-fluorouracil (5-
FU). These data suggest that shrimp fortilin/TCTP, like mammalian fortilin/TCTP,
protects cells from undergoing apoptosis. Furthermore, because of lack of knowledge
in shrimp fortilin/TCTP, we used human-fortilin/TCTP as a model to study the
antiapoptotic function of this molecule. We present evidence that human-
fortilin/TCTP and MCLI1 are capable of functioning as antiapoptotic proteins
independently of each other. Using a robust small interference RNA (siRNA)-
mediated gene silencing system, we analyzed the cytoprotective effects of human-

fortilin/TCTP and MCLI together and aparts in U20S cell lines exposed to 5-
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fluorouracil (5-FU) in both monoclonal and polyclonal cell populations. When MCL1
was silenced by MCL1-targeted siRNA, human-fortilin/TCTP was still able to protect
cells from 5-FU-induced cytotoxicity in a does-dependent manner. Conversely, when
human-fortilin/TCTP was silenced by fortilin/TCTP-targeted siRNA, MCL1 was also
able to protect cells from 5-FU-induced cytotoxicity in a dose-dependent manner.
Together, these data clearly suggest that human-fortilin/TCTP and MCLI can exert
their cytoprotective activities independently of each other. The silencing of human-
fortilin/TCTP and MCLI did not qualitatively change the subcellular localization of
MCL1 and human-fortilin/TCTP, respectively. The biological significance of (human-
fortilin/TCTP)-MCL1 interaction may be that it increases cellular resistance to
apoptosis by allowing MCLI, an independently antiapoptotic protein, to stabilize
another independently antiapoptotic protein, human-fortilin/TCTP. Since human-
fortilin/TCTP by itself was capable of protecting cells from undergoing apoptosis,
shrimp fortilin/TCTP may also play a critical role in the organism’s response to

WSSV-infection through its regulation of cell death pathways.
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