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Annotation

Biochemical methods in combination with spectroscopy and electron microscopy were
used to characterize structural and functional features of the Pcb antenna complexes, as
well as to study a light-harvesting strategy in an atypical cyanobacterium Prochlorothrix

hollandica.
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1 Localization of Pcb antenna complexes in the
photosynthetic prokaryote Prochlorothrix hollandica

Originally published as:
Herbstova M., Litvin R., Gardian Z., Komenda J. and Vacha F.: Localization of Pcb
antenna complexes in the photosynthetic prokaryote Prochlorothrix hollandica, Biochim.

Biophys. Acta 1797 (2010) 89-97

1.1 Abstract

The freshwater filamentous green oxyphotobacterium Prochlorothrix hollandica is an
unusual oxygenic photoautotrophic cyanobacterium differing from most of the others by
the presence of light-harvesting Pcb antenna binding both chlorophylls a and 4 and by the
absence of phycobilins.

The pigment-protein complexes of P. hollandica SAG 10.89 (CCAP 1490/1) were
isolated from dodecylmaltoside solubilized thylakoid membranes on sucrose density
gradient and characterized by biochemical, spectroscopic and immunoblotting methods.
The Pcb antennae production is suppressed by high light conditions (> 200 umol
photons.m2.s") in P. hollandica. PcbC protein was found either in higher oligomeric
states or coupled to PS I (forming antenna rings around PS I). PcbA and PcbB are most
probably only very loosely bound to photosystems; we assume that these pigment-protein
complexes function as low light-induced mobile antennae. Further, we have detected o—
carotene in substantial quantities in P. hollandica thylakoid membranes, indicating the
presence of chloroplast-like carotenoid synthetic pathway which is not present in common
cyanobacteria.
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Pi-eklad abstraktu

Prochlorothrix hollandica je neobvykld fotoautotrofni sinice s oxygenim typem
fotosyntézy zijici ve sladkych vodéch. Jeji fotosynteticky aparat se 1iSi od ostatnich sinic
tvorbou specifickych svétlosbérnych antén, tzv. Pcb proteinti. Tyto antény neobsahuji
zadné fykobiliny, ale je v nich vazan chlorofyl a i chlorofyl b.

Tylakoidni membrany P. hollandica SAG 10.89 (CCAP 1490/1) byly solubilizovany
dodecylmaltosidem a pigment-proteinové komplexy izolovany centrifugaci v hustotnim

gradientu sacharozy a déle charakterizovany pomoci biochemickych, spektroskopickych a



imunodetekénich metod. V podminkach vysoké ozarenosti svétlem (> 200 pmol fotonti
m? s') je tvorba Pcb antén potladena. Protein PcbC se vyskytuje bud’ ve vyssich
oligomernich stavech, nebo je vazan k fotosystému I a vytvaii prstenec okolo n¢j. Proteiny
PcbA a PcbB jsou s nejvétsi pravdépodobnosti jen velmi volné€ vazany k fotosystémtim a
slouzi jako svétlem indukované mobilni antény. Stanoveni o—karotenu v tylakoidnich
membrandch P. hollandica ukazuje na existenci eukaryontniho typu syntézy karotenoidd,

ktery neni pfitomen u béznych sinic.
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