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Differential proteomics has emerged as a tool to understand carbapenem

resistance in Acinetobacter baumannii
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Acinetobacter baumannii is one of the opportunistic patho-
gens described by Infectious Disease Society of America [1].
Due to its pathogenicity, it is grouped into ESKAPE patho-
gens, a group of pathogens causing hospital-acquired infec-
tions [2-3]. Acinetobacter baumannii has emerged as a threat
to soldiers, wounded during military operations in Iraq and
Afghanistan [4-5], and also isolated from natural resources
[6]. It causes pneumonia, respiratory infections and urinary
tract infections. It can grow on artificial surfaces, utilize etha-
nol as a carbon source [7], resist desiccation, survive at vari-
ous temperatures, and pH conditions [8]. These abilities
make it a ‘lethal’ pathogen. Prevalence of Acinetobacter bau-
mannii in clinical setup increases gradually [9]. Commonly
prescribed drug against A. baumannii are carbapenems
which belongs to the B-lactam group of antibiotics [10]. Aci-
netobacter baumannii has emerged resistance against car-
bapenem which is a significant health problem and responsi-
ble for high morbidity & mortality [11]. This makes it one of
the major health concerns [9, 12-13].

Proteomics emerged as a tool to study the differential pro-
teome under diverse conditions. With the development of
methods used in the proteomics, a considerable progress has
been made in the recent years in the field of differential prote-
omics. Various methods have been employed to study the
differential proteomics. These methods include gel based
methods like DIGE [14], gel free methods like ICAT [15],
iTRAQ [16], SILIC [17], ICPL [18], and mass spectrometry
based methods like SRM [19]. Isotope labels can be incorpo-
rated into peptides chemically or enzymatically or metaboli-
cally or inverse labeling-based [20]. In label free proteomics
mass spectrometer recognizes the mass difference and their

quantification are achieved by comparing their respective
signal intensities.

Differential proteomics between wild type and carbapenem
resistance strain of Acinetobacter baumannii was first report-
ed by the Vila and colleagues [21]. Similarly, Siroy et al also
performed the differential global comparison of the mem-
brane sub-proteomes of multidrug-resistant Acinetobacter
baumannii strain and a reference strain [22]. Using differen-
tial proteomics approach, Soares et al showed that Acineto-
bacter baumannii displays a robust and versatile metabolism
[23]. With the help of differential outer membrane prote-
omics, Kwon et al, studied the secretion of outer membrane
vesicles (OMVs) from a clinical A. baumannii isolate and
analysed the comprehensive proteome of A. baumannii-
derived OMVs [24]. Similarly, high-end isoelectric point (pH
6-11) differential proteome analysis of Acinetobacter radiore-
sistens S-13 reveals that envelope stress responses can be in-
duced by aromatic compounds [25]. Biofilm formation is one
of the important causes for the persistence of Acinetobacter
baumannii on the surface of host epithelial cells. Cabral et al,
performed differential proteomics of Acinetobacter cultured
in three different conditions (exponential, late stationary
phase and biofilms stage) and they also checked the effects of
biofilm inhibitory compound (salicylate) on the biofilm for-
mation. This multiple-approach strategy showed a unique
lifestyle of A. baumannii involved in biofilms formation [26].
Yun et al, performed differential quantitative proteomic anal-
ysis of cell wall and plasma membrane fractions from multi-
drug-resistant Acinetobacter baumannii and reported that
carbapenem induces the expression of resistance-nodulation-
cell division transporters, protein kinases and suppress outer
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membrane proteins expression [27]. Lee et al explain the
mechanism of hetero-resistance induced by imipenem (a
member of carbapenem group) in the multidrug resistance
Acinetobacter baumannii [28]. Rajeswari et al showed the
importance of outer membrane in the carbapenem resistance
using differential outer membrane proteomics of car-
bapenem resistance strain of Acinetobacter baumannii [29].
Tiwari et al identified the importance of the metabolism in
the carbapenem resistance of Acinetobacter using differen-
tial inner membrane proteomics [13]. Role of iron in the
survival of ATCC strain and carbapenem resistance strain of
Acinetobacter baumannii in human host has also been stud-
ied using differential proteomics [30-31]. Proteome of the
human host also changed during Acinetobacter baumannii
infection. Soares et al, identified alterations in the plasma
proteome of individuals infected with Acinetobacter bau-
mannii as compared to healthy controls using DIGE based
differential proteomic approach [32].

These updates show that differential proteomics has now
emerged as an important tool to understand the mechanism
of carbapenem resistance in Acinetobacter baumannii.
Differential proteomics also helps to understand the role of
different environments/conditions in the survival of Aci-
netobacter baumannii and its adaptation as a notorious path-
ogen.
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