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Isolation of
Brucella microti
from Soil

To the Editor: Brucella microti
is a recently described Brucella spe-
cies (1) that was isolated in 2000 from
systemically infected common voles
(Microtus arvalis) in South Mora-
via, Czech Republic. The organism is
characterized by rapid growth on stan-
dard media and high metabolic activ-
ity, which is atypical for Brucella (2).
The biochemical profile of B. microti
is more similar to that of Ochrobac-
trum spp., of which most species are
typical soil bacteria.

On the basis of the close phylo-
genetic relationship of Brucella spp.
and Ochrobactrum spp. and the high
metabolic activity of B. microti, we
hypothesized that this Brucella spe-
cies might also have a reservoir in
soil. To test this hypothesis, we in-
vestigated 15 soil samples collected
on December 11, 2007, from sites in
the area where B. microti was isolated
from common voles in 2000 (2). Ten
of the samples were collected from
the surface and at a depth of up to 5
cm near different mouse burrows 5 m
apart. The remaining 5 samples were
collected from an unaffected area
without clinical cases of vole infec-
tion. The pH of soil samples ranged
from 5.9 to 6.3. No frosts were re-
corded before the time of collection.

To specifically detect B. mi-
croti in soil samples, we have devel-
oped a PCR that targets a genomic
island of 11 kb (H.C. Scholz et al.,
unpub. data) that is unique for B. mi-
croti. Briefly, primers Bmispec_f (5'-
AGATACTGGAACATAGCCCG-3")
and Bmispec r (5-ATACTCAGGC
AGGATACCGC-3") were used to am-
plify a 510-bp fragment of the genomic
island. PCR conditions were denatur-
ation at 94°C for 5 min, followed by 29
cycles at 94°C for 30 s, 60°C for 30 s,
and 72°C for 30 s. Total DNA was pre-
pared from 0.5 g of each soil sample

by using the MO BIO Ultra Clean Soil
DNA Kit (Dianova, Hamburg, Ger-
many). DNA was eluted with 50 pL
of double-deionized water of which 2
pL was used in PCRs. Template DNA
of B. microti CCM 49157 was used as
a positive control. Type strains of all
recognized Brucella species, 1 strain
of each biovar of all species, and type
strains of 11 Ochrobactrum species
were used as negative controls.

In this PCR, 5 of 15 soil samples
and the positive control were positive
for the 510-bp fragment; other Brucel-
la spp. and Ochrobactrum spp. were
negative. Of the 5 positive samples, 3
were collected from surface soil col-
lected near mouse burrows. However,
the remaining 2 positive samples were
collected from the unaffected and sup-
posedly negative-control area.

For direct cultivation of Brucella
spp. from soil, 2 g each of 2 selected
PCR-positive samples with the highest
amplification rate (both from the af-
fected area) were thoroughly homog-
enized in 5 mL of phosphate-buffered
saline (PBS), pH 7.2, in 50-mL tubes.
Of a serial dilution in PBS (10°-10*),
100 pL was plated onto Brucella agar
(Merck, Darmstadt, Germany) supple-
mented with 5% (vol/vol) sheep blood
(Oxoid, Wesel, Germany) and Bru-
cella selective supplement (Oxoid)
and incubated at 37°C. Twenty suspi-
cious colonies from the 10° dilution
plate of 1 soil sample were subculti-
vated on Brucella selective agar. Two
of the subcultivated bacteria (BMS 17
and BMS 20) reacted positively with
monospecific anti-Brucella (M) serum.
Both isolates were positive in the B.
microti—specific PCR. Sequencing of
the 510-bp fragments from both strains
(GenBank accession nos. AM943814
and AM943815) and comparison with
the known nucleotide sequence of B.
microti showed 100% identity.

To confirm that strains BMS 17
and BMS 20 were B. microti, these
strains were subjected to multilo-
cus sequence analysis and multilo-
cus variable number of tandem re-
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peat analysis (MLVA) as described
(1,3-5). Multilocus sequence typing
profiles of these strains were identi-
cal to the type strain B. microti CCM
49157 and strain CCM 4916. MLVA
showed that these strains also clus-
tered with B. microti strains CCM
49157 and CCM 4916, with identical
panel 1 and panel 2A genotypes but a
different panel 2B genotype.

In summary, we successfully
isolated B. microti from soil samples
collected at the same site 7 years after
primary isolation of this novel spe-
cies from common voles. B. microti
could still be isolated from the same
soil samples 6 months after storage at
4°C. This finding indicates long-term
survival of B. microti in soil; thus, soil
might function as a reservoir of infec-
tion. Identification of B. microti as a
potential soil bacterium is consistent
with Brucella spp. whole genome se-
quencing data, in particular with the
genome sequence of B. suis, which
exhibits fundamental similarities with
plant pathogens such as Agrobacterium
spp. and Rhizobium spp. (6). Whether
soil is the primary habitat of B. microti
or other vectors, such as nematodes,
remains to be investigated.
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Plasmodium
falciparum in
Ancient Egypt

To the Editor: Malaria is a dis-
ease caused by parasites of the genus
Plasmodium. The infection is trans-
mitted to humans through the bites of
female flies of the genus Anopheles.
Four species of Plasmodium are patho-
genic to humans, and each leads to dif-
ferent clinical features: P. falciparum
causes severe malaria with undulating
high fever (malaria tropica); P. malar-
iae, P. vivax, and P. ovale cause less
severe clinical courses of disease with
the manifestations of malaria quartana
(P. malariae) and malaria tertiana (P.
vivax and P. ovale). Literary evidence
for malaria infection dates back to the
early Greek period when Hippocrates
described the typical undulating fever
(1), highly suggestive of plasmodial
infection. Although it is believed that
malaria widely affected early pre-Hip-
pocrates populations, until now only 1
study, which used molecular analysis,
clearly identified P. falciparum in a
Roman infant dating back to the 5th
century AD (2). Two other studies used
molecular analysis to identify more
recent plasmodial DNA in ancient
human remains, i.e., from 100-400
years ago (3,4). A substantial number
of nonspecific amplifications in these
previous studies raised concerns as
to the specificity of current molecular
markers for ancient malaria (3,4).

In this report, we describe the
unambiguous identification of an-
cient DNA (aDNA) for P. falciparum
in ancient Egyptian mummy tissues
from ~4,000 years ago. We analyzed
91 bone tissue samples from ancient
Egyptian mummies and skeletons.
The Egyptian material derived from
the Predynastic to Early Dynastic site
of Abydos (n = 7; 3500-2800 BC), a
Middle Kingdom tomb in Thebes West
(n = 42; 2050-1650 BC), and vari-
ous tomb complexes in Thebes West,
which were built and used between
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