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Paul Howse
Mentor - Dennis Bazylinski

Magnetotactic bacteria is the categorical name for a group of prokaryotes that
biomineralize magnetosomes which are intracellular, membrane-bounded
magnetic iron mineral crystals. The focus of this study is on two magnetite-
producing, magnetotactic sulfate-reducing bacteria (SRB), Desulfovibrio
magneticus strain RS-1 and strain FH-1 which also belongs in the genus
Desulfovibrio in the 6-Proteobacteria. SRB utilize sulfate as a terminal electron
acceptor under anaerobic conditions reducing sulfate to sulfide. A large number
of organic compounds as well as some inorganic compounds have been shown
to provide electrons for sulfate reduction. Traditionally, because no SRB have
been shown to convincingly grow with O2 as a terminal electron acceptor, they

have been classified as obligate anaerobes.
In characterizing several magnetotactic SRB, we found that cells of D.
magneticus and strain FH-1 utilized O2 as an electron acceptor for growth. To

prove this we grew cells of both strains in several different semi-solid growth
media under air or N2 gas. Cells of both strains grew as a microaerophilic band

of cells at the oxic-anoxic interface (OAl) in media under air lacking sulfate
(medium contained cysteine or cysteine with either Casamino Acids or Yeast
Extract as a sulfur source). Sulfide (as FeS: high [Fe] was used as a trap for
sulfide) was not produced in these tubes. Cells did not grow under anaerobic
conditions (under N2) in this medium unless sulfate was present. When sulfate

was present in the growth medium, under air, initial growth of the strains was
also as a microaerophilic band of cells at the OAl. However as time went on, the
band of D. magneticus split into two. The band of FH-1 cells did not split into two
bands and moved up the tube almost to the meniscus. The medium also turned
dark indicating sulfide production. The results show that these magnetotactic
SRB strains are capable of aerobic growth with O2 as a terminal electron

acceptor.
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Aerobic Respiration by Two Sulfate Reducing
Magnetotactic Bacteria, Strains RS-1 and FH-1

Paul Howse, Sabrina Schibbe, and Dennis A. Bazylinski
University of Nevada-Las Vegas, Las Vegas, Nevada 89154

Abstract

Magnetotactic bacteria is the catzporical name for a group of prokaryctes
that bicmineral ze magnetosomes which are intrsce U ar, membrane-
bounded magnetic iron mineral crys als. The focus cf this slud! 3 0N WO
magnetite-producng, magnetotacte sulfate-reducng bacteria [SRB1,
Desuifovibric magneticus stran RS-1 and strain FH-1 which 3'so belongs
in trhe gerus Desulfovibrio in the &-Prorecbacteria. SRS wiilize sulfate 33
atermina electron acceolor Under anaeros © condtions redusng sulfste
to sulfide. A lange number of organic compounds as wel as some
incrganic compounds have been shown to provide electrons for sulfate
reduction. Tradsicnally, because no SRE have been shown to
convneing'y grow with O, as a terminal electron accepter, they have been
classified as obligate anaerobes.
n characterzing severa magnetotactc SRB, we found that cells of D.
magnehcus and strain FH-1 wilized O, as an electron acceptor for growth
To prove this we grew cells of both strains in several different semi-solid
growth media under air or N, gas. Ce's of both strains grew as a
microaerophilic band cf cells 31 the oxc-anoxic merface (CA!) n media
under air lacking sulfate (medum contained cystene or cystens with
either Casamino Acids or Yeast Extract as a su'fur source). Sulfide (as
FeS: high [Fe] was used as a rrap for sulfide) was not procuced in these
tubes. Cells did not grow under anaercb'c conditions (under Ny) in this
medium un'ess sulfate was present. When sulfate was [:-Iesen’(d in the
growth medium, under air. intial growth of the strans was also as a
microaerophilic band of cells a1 the OAl. However as time went on. the
band of 0. magneticus splitinto two. The band ¢f FH-1 cells did not split
into 'wo bands and meved up the tute almost to the meniscus. The
medium a'so turned dark indicating sulfide preduction. The results show
that t"c-se rragnetouc‘tc "Ra strains are capable of aercbc growth with
e f
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Introduction

Magnetotactic bacteria (MTE) bomineralize intraczllular, membrane-
counded. magnetic iren moneral crystals called magnetosomes which
cause the ces to orient along the Earth's geomagnetic field.
Magnetcsomes contain either magnetite (Fe 0, andior gregite (Fe,5,).
MTE are phylogenstically and metaboically e verse although most are
affiliated with subgroups of the Proteobactera paricularly the a'oha
subgroup (1). MT2 are known to be micrcaerophiles, anaerobes or both.
Ameng the anaerobic MTB, Desulfovibno magnehcus strain R3-1is a
cissim atory sulfate-reduc ng MTE that is phylogenstically asscciated
with the 5-Profeobacteriz (2] We recently isoated ancther sulfats-
reducng MT2, calied stran FH-1, that s related to O. magnebeus, from a
fish hatchery pond in Mcontana. Both strains produce Fe,0, and are not
known to produce Fe.S, despite the fact they produce sulfide from
sulfate.

The dissimilatory sufate-reducing bacteria (SR2), those prokaryctes that
reduce and grow anaerobically wth sufate as 3 terminal esctron
acceptor, are and have been genera y regarded as cbh'gate anaercbes
{2). It has been shown that SRE have the ablty to use many norganic
and organic compounds anaercbically as electren acceptors includng
nitrate, Fe®, fumarate, d methylsulfoxice, and e'emental sufur (4). Nene
have been definitwvely shown to grow wth O, as a terminal electron
acceptor although aerctaxis and tolerance to percds of O, exposure by
SR8 have been demonstrated (5). Some studies have a'so shown that
some SR8 contain respiratory cf hains that can reduce 0, to water (6}
Howewver, because these sirains did not grow on O, the reduction of O,
was thought to have a protective function during brief exposures to O,
In this study, we show that cells of D. magneticus and strain FH-1 don't
just tolerate O,, but can utifze it as a terminal electron acceptor for
growth. This s the frst repont of consstent aerobic growth of a SRE with
C, as the terminal electron acceptor. This finding is crtical in determining
the important eco'ogical reles MT2 and SRE play in the environment
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Conclusion
«Cells of strain FH-1 and D. magneticus grow as aercbes with O, as the terminal electron acceptor
proving that some SR8 are not strict obligate anaerobes.

«Cells of 0. magneticus however seems 1o prefer using sulfate and grow as an anaerobe when given a
choice between sulfate and O, while cells of strain F=-1 appear 1o prefer O, over sufate.

«The fact that c2's of F=-1 and . magneticus respre and grow with O, supports the theory that even
magnetotactc SRE like cther MTB use magnetosomes 1o find the QAI more efficently.

Future Outlook
+To do further studies measurng the rates of O, uptake by D. magnelicus and FH-1.
‘Determine the protens and pathways invoived in O, respiration in these magnetotactic SRB sirains,

«Further nvestgate how asrobic respiraton in these strains affects biomineralization of magnetcsomes
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