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Introduction

The potential roles of essential genes in organismal biology and disease in multicellular organisms can be difficult to assess due to immediate embryonic lethality of null mutations. For example, mutations in
subunits of DNA polymerase o (Pol ), one of the primary eukaryotic DNA polymerases, result in immediate cell cycle arrest in yeast and Arabidopsis. We have found that the presence of wild-type maternal
mRNA can sustain the viability of a null mutation in the B subunit of Pol a, resulting in the ability to detect a series of pleiotropic cellular phenotypes (Fig. 1), including nuclear atypia in gastrointestinal cells,
apoptotic nuclear fragmentation in the neurons of the brain and eyes, as well as DNA damage and cell death were found in neuronal cells of the brain, eyes, and spinal cord. The causative mutation of the
phenotype was a frameshift resulting in a premature stop codon in pola2, which encodes the B subunit of Pol a. Loss of pola2 caused the accumulation of cells in S-phase and reduced DNA synthesis in Aht
larvae. The extended 120-168 hpf survival of the AA¢ fish stands in striking contrast with the lethality of the corresponding mutants in yeast and Arabidopsis. The gradual disappearance of wild-type maternal
pola? in homozygous mutant embryos provided an opportunity to study the effects of diminishing DNA synthesis on DNA damage, cell death, and tissue-dependent cytological deformities.
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Figure 2. pola2 is the causative gene. A) Positional cloning Figure 3. Injection of wild-type mRNA partially rescues hht. Rescued hht type embryos at 6 hpf (p < 0.05)
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