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Acinetobacter—the bad, the ugly, but also the good!
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ABSTRACT The genus Acinetobacter is vast and diverse regarding its hosts. However, 
it is best known as an opportunistic pathogen that causes hard-to-treat nosocomial 
infections. Yet, some species of the genus can be beneficial for some hosts. Such is the 
case of Acinetobacter calcoaceticus, which can have a significant impact on tomato plants, 
as was recently shown in a paper by Robertson et al. (S. Robertson, A. Mosca, S. Ashraf, A. 
Corral, et al., mSphere 11:e00842-25, 2026, https://doi.org/10.1128/msphere.00842-25). 
Importantly, that study also exemplifies how metagenomics in general, but metage­
nome-assembled genomes in particular, can be employed to understand the functional 
specialization and identity of the bacterial species dwelling in particular environments.
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A cinetobacter is a bacterial genus with huge metabolic diversity (1), which can be 
found in many different sources, including animals, humans, plants, soil, and diverse 

aquatic environments (2, 3). However, the genus is mostly recognized as an opportunistic 
pathogen and source of hard-to-treat nosocomial infections (4, 5)—the bad and the ugly. 
Nonetheless, even the most nefarious species of the genus, Acinetobacter baumannii, has 
a habitat that extends well beyond causing illness in humans and can be found in many 
hosts or sources (6). Importantly, although not very much known or publicized, some 
species of the genus can be beneficial for some organisms—the good. Such is the case 
of Acinetobacter calcoaceticus, which is considered a plant growth-promoting bacterium 
(7–11). In this regard, a recent paper published in this journal shows that A. calcoaceticus 
can impact the growth of an important staple crop, namely the tomato (12).

The authors skillfully use a battery of metagenomics approaches to characterize 
the microbiota of tomato plants. Using 16S rRNA amplicon sequencing, the authors 
show a microhabitat partition considering the phyllosphere, rhizosphere, and root 
interior. Notably, at the plant-soil continuum, an Acinetobacter sp. comes out as 
a principal component of the microbiota. Then, to understand this phenomenon, 
they conduct shotgun metagenomics of the rhizosphere and noted a group of rhizo­
sphere-enriched functions, including adaptability to salinity and mobilization of mineral 
nutrients. Finally, they carry out a metagenome-assembled genomes (MAGs) analysis and 
pinpoint A. calcoaceticus as the relevant species, but also identify the genes implica­
ted in the functional specialization. Among this functional specialization, the authors 
found phosphate solubilization, reactive oxygen species detoxification, and siderophore 
production.

Without a doubt, genome sequencing has been very important to understand the 
biology and dispersion of many pathogenic and some non-pathogenic Acinetobacter 
species (2, 13). For instance, Acinetobacter junii was recently described as a One Health 
emerging pathogen in a global genomic epidemiology study (14); another example is 
the genomic characterization and evolution of the understudied nosocomial patho­
gen Acinetobacter pittii (15). Yet, going beyond whole-genome sequencing (WGS), this 
mSphere article (12) clearly shows the full potential of metagenomics to characterize 
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the ecology and biology of understudied Acinetobacter species. It is worth remembering 
that metagenomics circumvents the culture dependence necessary for many microbial 
characterization assays, and typical WGS is dependent on bacterial culture. An aspect 
to highlight from this recently published mSphere article is the use of MAGs to finely 
identify the actual bacterial species implicated in the phenomenon under study (12). 
In this regard, very recently, MAGs have become a very promising tool to expand our 
knowledge of the habitat of some Acinetobacter species (16–18). Along these lines, 
this work and other recent studies (16–18) clearly show the potential of using MAGs 
to analyze populations of Acinetobacter from unconventional sources that may not 
be amenable to bacterial culture. For instance, a recent study found A. baumannii 
MAGs from rather non-typical sources, such as activated sludge or the New York City 
subway (18). The possibility of studying atypical sources, hard to study with conventional 
bacterial culture approaches, is of paramount importance if we are to truly understand 
the different habitats the Acinetobacter species can dwell in, or for that matter, any other 
bacterial species . We anticipate that in the coming years, as the construction of MAGs 
improves and becomes more standardized, the use of this approach is bound to be 
an important tool to better characterize the habitat and functional versatility of many 
Acinetobacter species.

ACKNOWLEDGMENTS

S.C.-R. is supported by a PAPIIT grant (number IN209524) from UNAM.
S.C.-R. conceived and wrote this comment. R.L.-S. and H.P. provided support. S.C.-R., 

R.L.-S., and H.P. reviewed and approved the final document.

AUTHOR AFFILIATION

1Programa de Genómica Evolutiva, Centro de Ciencias Genómicas, Universidad Nacional 
Autónoma de México, Cuernavaca, México

AUTHOR ORCIDs

Santiago Castillo-Ramírez  http://orcid.org/0000-0003-3922-7088
Rafael López-Sánchez  http://orcid.org/0000-0003-3115-1250

AUTHOR CONTRIBUTIONS

Santiago Castillo-Ramírez, Conceptualization, Investigation, Writing – original draft, 
Writing – review and editing | Rafael López-Sánchez, Validation, Writing – review and 
editing | Humberto Peralta, Validation, Writing – review and editing

REFERENCES

1. Dahal U, Paul K, Gupta S. 2023. The multifaceted genus Acinetobacter: 
from infection to bioremediation. J Appl Microbiol 134:lxad145. https://d
oi.org/10.1093/jambio/lxad145

2. Migliaccio A, Bray J, Intoccia M, Stabile M, Scala G, Jolley KA, Brisse S, 
Zarrilli R. 2023. Phylogenomics of Acinetobacter species and analysis of 
antimicrobial resistance genes. Front Microbiol 14:1264030. https://doi.o
rg/10.3389/fmicb.2023.1264030

3. Nemec A. 2015. Acinetobacter, p 1–78. In Bergey’s manual of systematics 
of Archaea and Bacteria. John Wiley & Sons, Inc., in association with 
Bergey’s Manual Trust.

4. Lucidi M, Visaggio D, Migliaccio A, Capecchi G, Visca P, Imperi F, Zarrilli R. 
2024. Pathogenicity and virulence of Acinetobacter baumannii: factors 
contributing to the fitness in healthcare settings and the infected host. 
Virulence 15:2289769. https://doi.org/10.1080/21505594.2023.2289769

5. Wong D, Nielsen TB, Bonomo RA, Pantapalangkoor P, Luna B, Spellberg 
B. 2017. Clinical and pathophysiological overview of Acinetobacter 
infections: a century of challenges. Clin Microbiol Rev 30:409–447. https:
//doi.org/10.1128/CMR.00058-16

6. Castillo-Ramírez S, Aguilar-Vera A, Kumar A, Evans B. 2025. Acinetobacter 
baumannii: much more than a human pathogen. Antimicrob Agents 
Chemother 69:e00801-25. https://doi.org/10.1128/aac.00801-25

7. Ishizawa H, Ogata Y, Hachiya Y, Tokura K-I, Kuroda M, Inoue D, Toyama T, 
Tanaka Y, Mori K, Morikawa M, Ike M. 2020. Enhanced biomass 
production and nutrient removal capacity of duckweed via two-step 
cultivation process with a plant growth-promoting bacterium, 
Acinetobacter calcoaceticus P23. Chemosphere 238:124682. https://doi.or
g/10.1016/j.chemosphere.2019.124682

8. Kang S-M, Joo G-J, Hamayun M, Na C-I, Shin D-H, Kim HY, Hong J-K, Lee I-
J. 2009. Gibberellin production and phosphate solubilization by newly 
isolated strain of Acinetobacter calcoaceticus and its effect on plant 
growth. Biotechnol Lett 31:277–281. https://doi.org/10.1007/s10529-008
-9867-2

9. Mujumdar S, Bhoyar J, Akkar A, Hundekar S, Agnihotri N, Jaybhay P, 
Bhuyan S. 2023. Acinetobacter: a versatile plant growth-promoting 
rhizobacteria (PGPR), p 327–362. In Plant-microbe interaction-recent 
advances in molecular and biochemical approaches. Elsevier.

10. Ramírez-Cariño HF, Ochoa-Velasco CE, Guerrero-Analco JA, Monribot-
Villanueva JL, Calderón-García C, González-Terreros E, Escamirosa-Tinoco 

Commentary mSphere

March 2026  Volume 11  Issue 3 10.1128/msphere.00010-26 2

http://orcid.org/0000-0003-3922-7088
http://orcid.org/0000-0003-3115-1250
https://doi.org/10.1093/jambio/lxad145
https://doi.org/10.3389/fmicb.2023.1264030
https://doi.org/10.1080/21505594.2023.2289769
https://doi.org/10.1128/CMR.00058-16
https://doi.org/10.1128/aac.00801-25
https://doi.org/10.1016/j.chemosphere.2019.124682
https://doi.org/10.1007/s10529-008-9867-2
https://doi.org/10.1128/msphere.00010-26


C, Morales I, Valadez-Blanco R. 2023. Combined effect of the potassium 
dose and plant biofertilization by Acinetobacter calcoaceticus on the 
growth, mineral content, nutritional quality, antioxidant activity, and 
metabolomic features of tomatillo fruits (Physalis ixocarpa Brot.). Plants 
(Basel) 12:466. https://doi.org/10.3390/plants12030466

11. Suzuki W, Sugawara M, Miwa K, Morikawa M. 2014. Plant growth-
promoting bacterium Acinetobacter calcoaceticus P23 increases the 
chlorophyll content of the monocot Lemna minor (duckweed) and the 
dicot Lactuca sativa (lettuce). J Biosci Bioeng 118:41–44. https://doi.org/
10.1016/j.jbiosc.2013.12.007

12. Robertson S, Mosca A, Ashraf S, Corral A, Alegria Terrazas R, Arnton C, 
Thorpe P, Morris J, Hedley PE, Babbi G, Savojardo C, Martelli PL, Møller 
FD, Nielsen HN, Leekitcharoenphon P, Aarestrup FM, Halder R, Laczny 
CC, Wilmes P, Pietrantonio L, Di Cillo P, Catara V, Abbott J, Bulgarelli D. 
2026. Acinetobacter enrichment shapes composition and function of the 
bacterial microbiota of field-grown tomato plants. mSphere:e00842-25. 
https://doi.org/10.1128/msphere.00842-25

13. Evans BA, Kumar A, Castillo-Ramírez S. 2021. Genomic basis of antibiotic 
resistance and virulence in Acinetobacter. Front Microbiol 12:690. https://
doi.org/10.3389/fmicb.2021.670975

14. Aguilar-Vera A, Bello-López E, Pantoja-Nuñez GI, Rodríguez-López GM, 
Morales-Erasto V, Castillo-Ramírez S. 2024. Acinetobacter junii: an 

emerging One Health pathogen. mSphere 9:e00162-24. https://doi.org/
10.1128/msphere.00162-24

15. Wang S, Zhou Y, Wang Y, Tang K, Wang D, Hong J, Wang P, Ye S, Yan J, Li 
S, Zhou Z, Du J. 2025. Genetic landscape and evolution of Acinetobacter 
pittii, an underestimated emerging nosocomial pathogen. Commun Biol 
8:738. https://doi.org/10.1038/s42003-025-08156-y

16. Achudhan AB, Saleena LM. 2024. Comparative genomic analysis and 
characterization of novel high-quality draft genomes from the coal 
metagenome. World J Microbiol Biotechnol 40:370. https://doi.org/10.10
07/s11274-024-04174-w

17. Kimbrel JA, Thissen JB, Lisboa FA, Mabery S, Jaing CJ, Elster EA, Schobel 
SA, Be NA. 2026. High-quality Acinetobacter genomes recovered from 
combat wounds via metagenomic sequencing resemble cultured isolate 
genomes. Microbiol Spectr 14:e01876-25. https://doi.org/10.1128/spectr
um.01876-25

18. López-Sánchez R, Aguilar-Vera A, Castillo-Ramírez S. 2025. Metagenome-
assembled genomes reveal novel diversity and atypical sources of a 
superbug. Microbiol Spectr 13:e00106-25. https://doi.org/10.1128/spect
rum.00106-25

Commentary mSphere

March 2026  Volume 11  Issue 3 10.1128/msphere.00010-26 3

https://doi.org/10.3390/plants12030466
https://doi.org/10.1016/j.jbiosc.2013.12.007
https://doi.org/10.1128/msphere.00842-25
https://doi.org/10.3389/fmicb.2021.670975
https://doi.org/10.1128/msphere.00162-24
https://doi.org/10.1038/s42003-025-08156-y
https://doi.org/10.1007/s11274-024-04174-w
https://doi.org/10.1128/spectrum.01876-25
https://doi.org/10.1128/spectrum.00106-25
https://doi.org/10.1128/msphere.00010-26

	Acinetobacter—the bad, the ugly, but also the good!

