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Transferrin (Tf) is an iron (Fe)-binding protein that is responsible for the transport and 
delivery of Fe to cells. It is one of a family of related proteins that includes lactoferrin (LF), a 
neutrophil granule protein that is secreted upon neutrophil activation. Bacteria require Fe for 
growth, and it is hypothesized that LF functions to limit bacterial infections by sequestering iron 
(Lonnerdahl B & Iyer S. Ann Rev Nutr 5:93-110, 1995). It has also been hypothesized that Tf, 
in addition to mediating Fe transport, may also play a role in limiting bacterial infection and in 
protecting against iron toxicity. Surprisingly, the lactoferrin-null phenotype is a very early 
embryonic lethal, suggesting that LF has functions other than that of a protection against bacterial 
overgrowth. We hypothesize that it may function as a very early Fe transporter necessary for 
early stages of embryogenesis.

The protein product of the p53 gene has proven to be a critical regulator of entry into the cell 
cycle and apoptosis. P53 is a transcription factor cofactor, whose expression is induced by a 
number of stimuli, most of which involve DNA damage either directly or indirectly. High levels 
of p53 in the nucleus prohibit progression into the cell cycle and can trigger apoptosis. Thus, 
p53 may lead to the death of cells potentially mutagenized by DNA damaging agents. Indeed, 
over 60% of the human cancers that have been studied carry mutations that impair or abolish p53 
gene expression. We hypothesize that p53 may also play a role in the response to toxins.

In order to delineate further the function of Tf, LF, and p53, we have sought to isolate their 
cDNA homologues from zebrafish (Danio rerid). The zebrafish is an increasingly popular model 
fnr genetic studies because of the ease of the manipulation of the organism for transgenic studies 

ever W & Fishman MC. J Clin Invest 98: S41-46, 1996). LF-null and p53-null mice both 
in early embryogenesis, making analysis of their function in that model impractical. Study in 

zebrafish embryos, which are transparent, offers the opportunity to obtain insight into the 
functional localization of these genes, and may offer clues as to why they are necessary for 
successful embryonic development.

Last summer, we used PCR-based techniques to isolate a partial cDNA clone of Tf from a 
zebrafish (ZF) cDNA library (Moczydlowski E, et al. The MDIBL Bulletin 38: 3-4, 1999). 
Based on the sequence of that clone, we identified an EST that appeared subsequently in the ZF 
database. We therefore obtained the EST for further study this summer. Restriction enzyme and 
sequence analysis confirmed that the EST represents a full-length cDNA clone for the ZF Tf. 
We have nearly completed the full-length sequence of this cDNA. Further planned studies 
include in situ hybridization to ZF embryos using this cDNA clone, and low stringency screening 
of the cDNA library to obtain related family members.

Last summer we were unsuccessful in obtaining a P53 clone by a PCR-based strategy. During 
this summer, we again obtained a new EST from the ZF database that corresponds to P53. This 
clone is quite short, and we initiated screening of the ZF cDNA library to obtain a full-length 
cDNA. We also plan to use this clone for in situ hybridization to ZF embryos. This work was 
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