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Ochrobactrum spp. are found in a wide range of environments including soils and water. They are non-enteric, Gram-

negative organisms that are closely related to the genus Brucella. Several species of this genus have now been

characterised and implicated as opportunistic pathogens in multiple outbreaks. This entry gives a brief overview of the

Genus Ochrobactrum.
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1. Introduction

Gram-negative, non-fermenting bacteria are an emergent worry in medical situations and are becoming a growing cause

of severe infections. Pathogens of this type are opportunistic and include many different bacterial species, such as

Ralstonia spp., Pseudomonas aeruginosa, Sphingomonas paucimobilis and Brevundimonas spp. . Gram-

negative, non-fermenting bacteria can infect both patients undergoing treatments and individuals outside of a clinical

setting with various underlying conditions or diseases. Another type of these bacteria are the members of the α-

proteobacterial genus Ochrobactrum .

Ochrobactrum spp. are found in a wide variety of environments including water, aircraft water, soil, plants and animals 

. Several Ochrobactrum spp. have been investigated for their potential to degrade xenobiotic pollutants and

for heavy metal detoxification under a variety of environmental conditions . Ochrobactrum spp. are very closely

related to brucellae, and even though they are considered to be of low virulence, they have increasingly been found to

cause infections (some serious including endocarditis and septicaemia) in immunocompetent hosts .

Investigation of the scientific/medical literature presented a wide variety of infections resultant from Ochrobactrum spp.

and these were resistant to wide variety of antibiotics. Our data point to the genus being a more common pathogen than

previously supposed, with many of the infections/conditions caused by Ochrobactrum spp. being aggressive and

debilitating.

2. Genus Ochrobactrum

The genus Ochrobactrum emerged from what was previously categorised as the CDC group VD1-2. The type species

Ochrobactrum anthropi had previous been called Achromobacter VD based on the Special Bacteriology Section of the US

Center for Disease Control . Initial results indicate members of the group grew on MacConkey agar producing catalase,

oxidase and urease; strains could be Gram-negative to variable . However, the taxonomic position of Achromobacter
became complicated and the name Achromobacter and related CDC group VD were no longer accepted by Bergeys

Manual  leading to a new classification and the emergence of the genus Ochrobactrum . Ochrobactrum spp. are

phylogenetically related to members of the alpha-2 subdivision of Proteobacteria. They are catalogued on the Brucella
rRNA branch of rRNA superfamily IV. Thus, from the previous CDC group Vd, a novel genus and a new species,

Ochrobactrum anthropi, was proposed . The type strain was Gram-negative, aerobic, rod shaped, non-pigmented

and motile. It produced acid from a selection of carbohydrates and reduced both nitrate and nitrite and possessed a GC

ratio between 56 to 59% . Almost all 56 strains categorised as CDC GroupVD that were used to support the new genus

Ochrobactrum came from various human clinical specimens. Since the initial description of O. anthropi, several other

species have since been described (Table 1 and Figure 1). Certain Ochrobactrum spp. can be opportunistic pathogens

especially in a hospital environment with the majority of reported cases due to hospital-acquired infections in patients with

indwelling and invasive medical devices, including central venous catheters and drainage tubes . In addition, the

organism shows widespread resistance to penicillins and other antibiotics that cause clinical management issues with

immunocompromised hosts . The phylogenetic relationship between all described Ochrobactrum spp can be seen in

Figure 1.
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Table 1. List of current accepted Ochrobactrum species.

Species Isolation Genome Sequences Reference

Ochrobactrum anthropi Clinical isolate
Strain: OAB; Size: 4.9 Mbp; Ref Genome:

GCA_000742955.1 (41 genomes)

Ochrobactrum ciceri Nodules of Cicer No Genome

Ochrobactrum cytisi Cystisus nodules
Strain: IPA7.2; Size: 5.96 Mpb; Ref Genome:

GCA_001876955.1 (1 genome)

Ochrobactrum
daejeonense

Sludge
Strain: JCM 16234;; Size: 4.8 Mbp, Ref Genome:

GCA_012103095.1 (1 genome)

Ochrobactrum
endophyticum

Roots of Glycyrrhiza No Genome

Ochrobactrum gallinifaecis Chicken faeces
Strain: ISO196; Ref Genome: GCF_006476605.1;

Size: 3.74 Mbp (1 genome)

Ochrobactrum
grignonense

Wheat Roots
Strain: OgA9a; Size: 4.84 Mbp; Ref Genome:

NZ_NNRL00000000.1 (1 genome)

Ochrobactrum
haematophilum

Clinical Isolate
Strain: LISuc1; Size: 4.91 Mbp; Ref Genome:

GCA_003550135.1 (3 genomes)

Ochrobactrum
intermedium

Human blood
Strain: NCTC12171; Size: 4.73 Mbp; Ref Genome:

GCA_900454225.1 (18 genomes)  

Ochrobactrum lupini
Lupinus albus

rhizosphere

Strain: LUP21; Size: 5.5 Mbp; Ref Genome:

GCA_002252535.1 (2 genomes)
 *

Ochrobactrum oryzae Rice rhizosphere
Strain: OA447; Size: 4.47 Mbp; Ref Genome:

NZ_PTRC00000000.1 (1 genome)

Ochrobactrum pecoris Farm Animals
Strain: 08RB2639; Size: 5.06 Mbp; Ref Genome:

GCA_006376675.1 (1 genome)

Ochrobactrum pituitosum
Industrial

Environment

Strain: AA2 Size: 5.47 Mbp; Ref Genome:

GCA_002025625.1 (4 genomes)

Ochrobactrum
pseudintermedium

Clinical isolate
Strain: CCUG34735; Size: 4.39 Mbp; Ref Genome:

GCA_008932435.1 (1 genome)

Ochrobactrum
pseudogrignonense

Clinical isolate
Strain: K8; Size: 4.99 Mbp; Ref Genome:

GCA_001652485.1 (6 genomes)

Ochrobactrum
quorumnocens

Potato rhizosphere
Strain: A44; Size: 5.5 Mbp; Ref Genome:

GCA_002278035.1 (2 genomes)
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Ochrobactrum
rhizosphaerae

Potato rhizosphere
Strain: PR17; Size: 4.9 Mbp; Ref Genome:

GCF_002252475.1 (2 genomes)

Ochrobactrum soli Cattle farm soil
Strain: BO-7; Size: 45 Mbp; Ref Genome:

GCA_003664555.1 (3 genomes)

Ochrobactrum
thiophenivorans

Industrial

Environment

Strain: DSM 7216; Size: 4.4 Mbp; Ref Genome:

GCA_002252445.1 (2 genomes)

Ochrobactrum teleogrylli
insect Teleogryllus
occipitalis

No Genome

Ochrobactrum tritici
wheat rhizosphere

root soil

Strain: DSM 13340; Size: 5.5 Mbp; Ref Genome:

GCA_012395245.1 (6 genomes)

* First described as Ochrobactrum lupini by Trujillo et al.  and later reclassified as Ochrobactrum anthropi by Volpiano

et al.  following whole-genome sequence analysis.

Figure 1. Phylogenetic structure of the genus Ochrobactrum along with the genus Brucella. (a) The tree based on partial

16S rRNA gene sequences obtained using neighbour joining with Maximum Composite Likelihood method (MEGA

package). GenBank accession numbers are given with the species name. Numbers at nodes are bootstrap values based

on 1000 resamplings. Bar, 0.0050 substitutions per site .
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