Decoding the Interplay Between FMO and PscB: Unveiling
Their Role in Excitation Energy Transfer in Chlorobaculum
tepidum, a Green Sulfur Bacterium

Anica Dadwal', Dariusz M. Niedzwiedzki?3, Ryan Puskar*, Po-Lin Chiu*, Haijun Liu®

!Department of Biology, Saint Louis University, St. Louis, MO 63103, USA,
anica.dadwal@slu.edu
2Center for Solar Energy and Energy Storage and 3Department of Energy Environmental and
Chemical Engineering, Washington University in St. Louis, St. Louis, MO 63130, USA
“School of Molecular Sciences, Arizona State University, Tempe, AZ 85281, USA

Chlorobaculum tepidum, a Green Sulfur Bacteria (GSB), has three major pigment protein
complexes involved in early events of light-harvesting and photochemical conversion:
Chlorosome, Fenna Matthews Olson (FMQ) and Reaction Centre (RC). Chlorosome captures the
light energy which is transferred to RC through FMO trimer. On the other hand, PscB, a pigment-
less iron-sulfur cluster protein and subunit of the reaction center (RC), terminally binds to FMO
(Figure 1A) and contains intrinsically disordered regions, the structure and function of which
remain unclear, leaving its precise role yet to be elucidated. This study aims to elucidate FMO-
PscB interactions using biochemical and optical molecular spectroscopic methods as steady-state
absorption (Figure 1B) and fs-time-resolved transient absorption. Our preliminary studies suggest
a potential interaction between PscB and FMO, which could offer new insights into the
photosynthetic pigment protein complex assembly in the GSB.
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Figure 1: (A) Cryo-EM structure of the whole photosynthetic complex from the green sulfur
bacteria (cyan-FMO, yellow/green-RC) (PDB: 7Z6Q, [1]) reveals unresolved N-terminal domain
of PscB and highlights missing information. (B) 77 K absorption spectra of FMO and FMO-PscB
complexes with highlight of BChl a excitonic bands where some spectral differences are seen.
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