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The ciliated protozoan 7etrahymena thermophila has a transcriptionally-active macronucleus (MAC) and
a transcriptional ly-inactive micronucleus (MIC) inasinglecell. The goal of this study is to understand
the relationship between the nuclear architecture and gene regulation through investigating the
differences of the two nuclei.

First, we established an improved protocol for separating the MAC and MIC using a flow cytometer, which
al lowed us to efficiently isolate MACs and MICs. We failed to separate the nuclear membrane, chromatin
and nucleoplasm. So, we identified proteins from the whole MACs and MICs. We identified approxymetry
600 nuclear proteins, of which 260 were detected only from the MACs and 16 were only from the MICs.
As expected from the transcriptional activity of the MAC, many of the MAC-specific proteins are related
to transcription or splicing. We chose 20 MAC-specific proteins, which are not obviously associated
with chromatin, and 10 uncharacterized MIC-specific proteins, and analyzed their cytological
localization using epitope—tagging. Eventually, we confirmed that at least 11 of the MAG-specific
proteins and 3 of the MIC—specific proteins specifically localize to the MAC and MIC, respectively.

One of the MAC—specific proteins is similar to von Willebrand factor type A and referred to as VWAT.
We produced VWA1 knockout (KO) strains and found that they grew almost normally and did not show any
obvious phenotype at our standard culture condition (30°C). However, in a culture condition with higher
temperature (40°C), their growth was markedly depressed and a fraction of cells showed abnormal nuclear
morphology. Detailed molecular function of VWAl is under investigation. Interestingly, we found that
the maternal ly-expressed VWA1 did not translocate from the parental MAC to the new MAC during
conjugation. Using this feature of VWA1, which is not typical for most other MAC-localizing proteins,
we are trying to establish a method to quickly separate the parental MAC to the new MAC




