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Background: Naphthalene degradation Upper pathway
by sulphate-reducing bacteria proceeds
via 5,6,7,8-tetrahydro-2-naphthoyl-CoA O % “* % “)k

(THNCoA), which gets reduced to a ﬂq

hexahydro-2-naphthoyl-CoA (HHNCo0A) ) . )
with unknown conformation by an C@*/_g s/"°’*
enzyme similar to class | benzoyl-CoA cvyosn reenaie

reductases (Eberlein et al., 2013). For o,

the downstream pathway, [-oxidation-like

reactions were proposed as indicated by w CQ* w w

metabolites identified in culture extracts

(Annweller et al., 2002). In previous THNCOA reductase reaction

studies, the THNCOoA reductase reaction 0 min 525 90 min e
was measured with NADH as electron s {soivcon | s oo oo o
donor, but neither could a complete %iﬂﬁﬁﬁﬂﬁi&mﬁmﬂzuz 2 waooo0 | s I
conversion of THNCoA be achieved, nor I T ) I AL '
could further metabolites be detected. coe bW om o ¢ o6 8 2o

Methods: THNCOA reductase assays
were performed with cell free extracts
(cfe) of the sulphate reducing naphthalene
degraders N47 and NaphS2 as described
previously. For a further elucidation,
different electron donors and other co-
factors were tested and samples were
analysed via LC-MS In single ion mode,
scanning for expected metabolites.
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Proposal for the downstream degradation pathway = B-oxidation like reactions
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« complete conversion of 50 uM THNCoA
within 45 min with 5 mM 2-oxoglutarate

* No 2-oxoglutarate dependent reduction
In absence of COA-SH - 2-0xo-
glutarate:ferredoxin oxidoreductase

THNCOA conversion rates in N47-cfe
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* best THNCOA conversion with 2-oxo-
glutarate or citrate as electron source

» oxidation of acetyl-CoA via the citric
acid cycle provides reduced ferredoxin
as co-substrate for THNCoA reductase

Conclusion: Identified CoA-ester

| o CoA e metabolites correspond to the free acids
dehydrogenase electrons delivered : o . - -
senoyicon |1 s modifed i ET—— |denyf|e_d In earlier metgbol!te analyses
hydratase 2G| el senvaogenase— gnd Indicate a B-oxidation-like down-
' i o stream pathway with water addition to
0 " HHNCOA and a first ring-fission via a
N i i hydrolase acting on a 3 -hydr_oxy-B-ox_o-
p-hydroryacyi-Con enoyl-CoA p-ox0acyl-Con decahydro-2-naphthoyl-CoA intermediate.
ehydrogenase hydratase hydrolase (ThnL)
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