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Abstract of Thesis

Most chloroplast proteins are nucleus—encoded, synthesized in the cytosol as a larger
precursor protein called preprotein and are translocated across the outer and inner
envelope membranes successively through TOC and TIC translocons, respectively [1]

with the aid of the inner envelope membrane—localized ATP—dependent pulling motor,

the Ycf2/FtsHi complex [2]. TOC and TIC constituents have been extensively
characterized by means of biochemistry, cell biology, and molecular genetics as well as
structural biology. Green lineages including Chlorophyta and Embryophyta, plants
possess well conserved TOC and TIC constituents as well as Ycf2/FtsHi motor complex
constituents [1-3]. CryoEM structures of TIC from Chlamydomonas reinhardtii and

from Arabidopsis thaliana revealed that Tic20 bears four transmembrane helices and
forms an inner envelope membrane—embedded part of TIC with other two essential
components, namely Ticl2 and Tic214 (Ycfl), which contain one and six

transmembrane helices, respectively. Tic214 forms a large intermembrane space domain
of TIC, which is intertwined with two additional essential proteins, Ticb6 and Ticl00
[1,3]. While Chlamydomonas TIC and Arabidopsis TIC shows overall structural
similarities, there are several remarkable differences: i) Chlamydomonas TIC forms a
stable supercomplex with TOC in which a small part of TIC214 is integrated into the
Toc75/Toc159 mixed barrel, whereas Arabidopsis TIC does not; ii) Chlamydomonas

TIC contains another essential two—transmembrane helices—containing Y1lmG which

binds to a transmembrane segment of Tic20 located opposite to the
Tic214/Ticl2-interacting face of Tic20 [4]. In Arabidopsis, YImGl-1 (At3g07430;
hereafter referred as YImGl) which is the closest homolog of Chlamydomonas Y1mG,

was shown to be an indispensable protein required for chloroplast biogenesis [5]. On the
other hand, another study demonstrated that YlmGl was exclusively localized on the
thylakoid membrane and was involved in nucleoid distribution [6]. Thus far,
involvement of YImGl in chloroplast protein import in plants has not been investigated
In this report I revisited suborganellar location of YImGl in Arabidopsis chloroplasts
and analyzed its molecular interaction with TIC as well as with translocating

preproteins.

Our biochemical data demonstrated that, in Arabidopsis, YImGl protein is

exclusively localized in the envelope membrane of chloroplast. While YImGl is not a

stably associated component of TIC and exists most likely as a monomeric form but is recruited to the preprotein

translocation intermediate complexes together with other TIC
components. Since YImGl was shown to be absolutely required for chloroplast
biogenesis as well as for plant viability [5], this protein is assumed to play an important

and indispensable role in preprotein translocation across the inner envelope membrane




of chloroplast. This is a clear discrepancy with the previous report that YlmGl is
exclusively localized on the thylakoid membrane and play a role in nucleoid distribution
[6]. The reason for the latter can be explained if the knock—down of VZMGI in
Arabidopsis affect an import efficiency of certain protein involved in nucleoid
distribution. A possible reason for the former might be related to a considerable
difficulty I experienced to obtain strong enough antibody that can specifically recognize
the endogeneous YImGl protein. To overcome this, in my study, I tried and selected
several antisera of different sources, which commonly recognized the same
envelope—localized protein, confirming the exclusive localization of YlmGl in the

chloroplast envelope membrane with confidence
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