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Protein translocation across the chloroplast outer membrane is essential for photosynthesis in all green plants. This is 
because most chloroplast proteins (over 90%) are encoded in the nucleus, translated in the cytoplasm, and must be 
imported into the chloroplasts to perform their functions. The translocon on the outer chloroplast membrane (TOC) 
complex orchestrates this vital translocation process and consists of three components: Toc75, Toc33/34 and Toc159 
with unknown stoichiometries. Our lab seeks to elucidate the structural architecture of the TOC complex to gain 
mechanistic insights into protein translocation in chloroplasts. Toc75 is a β-barrel membrane protein that forms the 
channel of the TOC translocon and our lab has previously reported a crystal structure of the N-terminal polypeptide 
transport-associated (POTRA) domains from Arabidopsis thaliana. In this work, we demonstrate the generation of 
antigen-binding fragments (Fabs) that specifically recognize the POTRA domains from Pisum sativum (pea plant). 
Further, we report a 2Å crystal structure of pea Potra domain 2 in complex with a Fab. We also propose a homology 
model for Potra domains 1 and 3 and validate this hybrid model using size exclusion chromatography coupled with 
small angle X-ray scattering (SEC-SAXS). Future directions include screening more Fabs to obtain structures of all 
three Potra domains and probing for chaperone-like activity which has been demonstrated for the Arabidopsis 
variant. 
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