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Figure 1. The translocon components of TOC/TIC
complex (modified from Jarvis, 2008).
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Figure 2. Promoter and 5' UTR structure of four atToc159 gene members. The arrows indicate the transcription
start sites. However, the location of transcription start site of atToc159 is unclear.
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Figure 3. Expression of atTocl59 gene members under light and dark conditions. A. In situ staining of 1-w-old
transgenic seedlings grown under a 16h light/8h dark cycle. Samples were incubated in GUS solution for 3, 8
and 18 hours, respectively. B. In situ staining of 1-w-old seedlings grown in continuous dark.
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Figure 4. Expression of atTocl59 gene members under light and dark conditions. A and B. GUS enzyme
activity from 1-w-old transgenic seedlings grown under a 16h light/8h dark cycle (A) or continuous dark (B). C
and D. GUS mRNA level from 1-w-old transgenic seedlings grown under a 16h light/8h dark cycle (C) and

continuous dark (D). The relative expression level of atTocl59 gene members to UBQI10 gene is indicated in Y
axis. Data are means + SD of three repeat experiments from three individual transgenic lines.
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cell. Bars =5 mm (A) or 20 um (B, C and D).
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ABSTRACT

In Arabidopsis, four Toc159 homologues are reported and could be classified to two subgroups,
atToc159/atToc90 and atToc132/atToc120, based on their sequence homology and substrate specificity.
Therefore, expression of these translocon genes have to be regulated properly, otherwise the development
and maintenance of plastids would be prohibited due to lack of essential protein import. In order to reveal
the regulatory mechanism of atToc159 gene family members, transgenes containing various lengths of the
upstream sequences of these translocon genes and GUS coding sequence were transferred to wild-type
Arabidopsis. The steady accumulation of GUS expression from the vegetative tissues of these
transformants was examined first. In general, atTocl59, atTocl32/atToc90, and atToc120 have relatively
high, moderate, and low expression levels in various tissues of 7-day-old seeldings. Furthermore, the
expression of atToc120 and atToc90 could be up-regulated by their corresponding leader intron sequence
within 5" untranslated region (5" UTR) region. To further understand the intron effect of atTocl20
expression was regulated by light, the GUS activity of 120PUI and 120P plants grown under light/dark
cycle and continuous dark conditions were compared. Our data suggests that the intron sequence of
atToc120 is more responsive to dark signal. In addition to tissue-specific expression, the cell-specific
expression of these transgenic plants was also determined. Surprisedly, atToc90 and atToc120 had higher
GUS activity in the guard cells than mesophyll cells of cotyledon when compared to atTocl59 and
atTocl132. This indicates that atToc90 and atTocl20 might play a more important role in regulating
chloroplast protein import of guard cells. These data support that the spatial and temporal expression of
atTocl59 gene family members is regulated by different developmental and environmental stimuli.

Key words: Arabidopsis, atToc159 gene expression, leader intron, GUS reporter gene, guard cells
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