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REPORT UPDATE (650 words; provide details about your headline)

Since the last update, we focused on characterizing callose accumulation in the Liberibacter-infected phloem tissues.

First, we localized callose in the infected phloem tissues by immunogold labeling. The main purpose of the experiment was
to verify whether callose over-accumulation is responsible for the swelling of the plasmodesmata pore units (PPUs). We
utilized a monoclonal callose-specific antibody from Dr. Bacic. This antibody has been the favorite callose antibody in the
plant cell wall community during the last two decades thanks to its specificity and low background (Meikle et al., 1991). The
swollen PPUs were intensely labeled by callose-specific immunogold particles indicating an excessive callose buildup. In
addition to the PPUs, immunogold particles were associated with plasmodesmata between the sieve elements and with
sieve pores. An interesting observation is that the inner surface of the sieve elements was covered with callose. In
uninfected samples, callose was detected only in the plasmodesmata and sieve plates where callose is naturally deposited.
However, numbers of associated gold particles were far smaller (less than 30%) than those in the infected samples. Callose
accumulation was not seen in non-phloem cells such as mesophyll sponge cells and parenchyma cells in both infected and
uninfected samples. These results indicate that sieve element cells synthesize callose in response to Liberibacter infection
and the callose often swells plasmodesmata of the cells.

Recently it was reported that sieve plate pores are plugged by callose in Liberibacter infected sieve elements (Kim et al.,
2009). The sieve pore plugging is the first wound reaction against phloem damages, so that plants do not lose their precious
photosynthetate (Ehlers et al., 2000). We examined sieve plates from infected and uninfected mid-vein samples by scanning
electron microscopy (Mullendore and Knoblauch., 2009). The advantage of this microscopy technique over TEM is that cell
wall structures including sieve plates, plasmodesmata, and callose are seen in three-dimension, facilitating comparison sieve
pore size and callose accumulation in the phloem. In the face-on views of sieve plates, diameters of sieve pores in the
infected samples were smaller than those of uninfected sieve plate pores. However, we have not found any sieve pores that
are completely blocked by callose in the infected phloem samples. The pore sizes in the infected sieve plates were still larger
than the width of regular Liberibacter cells. These data suggest that callose synthesis in the sieve plates is not efficient
enough for completely sequestering Liberibacters to their infection sites.

For the next quarter, we will investigate callose distribution by fluorescence microscopy to combine with what we have
learned from high resolution electron microscopy imaging. We will also finish 3D reconstruction of Liberibacter cells and
plasmodesmata deformed by callose from serial sections of citrus sieve element samples. (We have collected 3 serial
sections from citrus sieve element cells.)
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