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High Mobility Group (HMG) proteins are today the focus of interest due to their
participation in human degenerative diseases and inflammatory responses. They participate
in DNA repair, transcriptional regulation, and the epigenetic control of gene expression, but
also in extranuclear and extracellular functions. They are highly conserved from yeasts to
humans and they are classified into three families, HMGA, HMGB, and HMGN. Each one
is recognized by a specific functional domain: the “AT hook” in HMGA, the “HMG-box” in
HMGB, and the “nucleosomal binding domain” in HMGN proteins [1]. In this Special Issue
“HMG Proteins from Molecules to Disease”, focused reviews and also original research
papers are presented, gathering and relating recent advances in this field.

Starting with yeasts, Ángel Vizoso-Vázquez and coworkers [2] characterize a previ-
ously orphan protein from the non-conventional yeast Kluyveromyces lactis, which showed
low sequence similarity to the HMGB protein Ixr1 from Saccharomyces cerevisiae, but that
shares common functions, including its involvement in the response to hypoxia or oxidative
stress induced by metals or hydrogen peroxide, as well as in the control of key regulators
for maintenance of the dNTP pool and ribosome synthesis. However, KlIxr1’s and ScIxr1’s
functions differ in cellular responses to cisplatin or cycloheximide in these yeasts.

In a feature paper, Helena Erlandsson Harris and collaborators [3] analyzed the role
of different HMGB1 redox isoforms on the phenotypes of murine bone-marrow-derived
macrophages (BMDMs). It is known that macrophages can be induced by HMGB1, and the
authors demonstrate that stimulation with disulfide HMGB1 (dsHMGB1) or fully reduced
HMGB1 (frHMGB1) induces cell migration. However, only dsHMGB1 induces a unique
macrophage phenotype that secretes pro-inflammatory cytokines, and that differs from
the classical proinflammatory macrophage phenotype, while frHMGB1 did not induce
macrophage polarization. Michal Štros and coworkers [4] show experimental evidence of
the participation of human HMGB1 and HMGB2 proteins in the pluripotency of human
embryonic stem cells (hESCs) and their role in neuroectodermal cells, (hNECs). A thorough
review presented by Jennifer F. Kugel and collaborators [5] summarizes recent advances
in our understanding of the interactions of HMGB proteins with the genome and the
impact on disease. Finally, the paper by Yansong Li and collaborators shows the correlation
between blast injury and an early increase in HMGB1 plasma levels, along with severe
tissue damage and high mortality; and the role of 2-O, 3-O desulfated heparin to inhibit
local and systemic inflammatory responses [6].

Two reviews are focused on HMGA proteins. Josep Villanueva and collabora tors [7]
discuss recent advances in the studies of high mobility group A1 (HMGA1) chromatin
remodeling protein, as a chromatin regulator in cancer and stem cells; but also as a “moon-
lighting protein” with different functions depending upon cellular location. In particular,
its functions in invasive triple-negative breast cancer (TNBC) cell lines when it is secreted
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and signals, through the receptor for advanced glycation end products (RAGE), to produce
phenotypes involved in tumor invasion and metastasis. In a different stage, HMGA plays a
pivotal role in successful pregnancy, and its dysfunction may be related to the pathogenesis
of preeclampsia, a disease that can be fatal for the mother and fetus. Takashi Sugiyama and
collaborators [8] review the role of HMGA protein in the pathogenesis of preeclampsia and
its promising use as a reliable biomarker in this disease. They conclude that the molecular
mechanism involved in this pathogenesis might be related to interference with extravillous
trophoblasts invasion.

Finally, an extensive review on the role of mitochondrial HMG-box containing proteins
in human diseases, selected as the editor’s choice, is presented by L’ubomir Tomáška and
coworkers [9]. Mitochondrial DNA is compacted into nucleo-protein structures, called mi-
tochondrial nucleoids, with the involvement of high-mobility group (HMG)-box containing
proteins. Mitochondrial HMG-box proteins also protect mitochondrial DNA against dam-
age, regulate gene expression and direct the segregation of DNA into daughter organelles.
This paper overviews the structural basis of interaction with DNA, their functions, and
how their defects lead to different pathologies.

In summary, this Special Issue highlights the role of HMG proteins in human diseases
and anticipates their future importance in diagnosis or regenerative cellular therapies.

Funding: This research received no external funding.

Acknowledgments: We thank all contributing authors and reviewers for their significant effort in
this Special Issue.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Vizoso-Vázquez, Á.; Barreiro-Alonso, A.; Rico-Díaz, A.; Lamas-Maceiras, M.; Rodríguez-Belmonte, E.; Becerra, M.; González-Siso,

M.I.; Cerdán, M.E. HMGB proteins from yeast to human. Gene regulation, DNA repair and beyond. In Old Yeasts: New Questions;
Lucas, C., Pais, C., Eds.; IntechOpen: London, UK, 2017; Volume 1, Chapter 7. [CrossRef]

2. Rico-Díaz, A.; Barreiro-Alonso, A.; Rey-Souto, C.; Becerra, M.; Lamas-Maceiras, M.; Cerdán, M.E.; Vizoso-Vázquez, Á. The HMGB
Protein KlIxr1, a DNA Binding Regulator of Kluyveromyces lactis Gene Expression Involved in Oxidative Metabolism, Growth,
and dNTP Synthesis. Biomolecules 2021, 11, 1392. [CrossRef]

3. Salo, H.; Qu, H.; Mitsiou, D.; Aucott, H.; Han, J.; Zhang, X.; Aulin, C.; Erlandsson Harris, H. Disulfide and Fully Reduced HMGB1
Induce Different Macrophage Polarization and Migration Patterns. Biomolecules 2021, 11, 800. [CrossRef]

4. Bagherpoor, A.J.; Kučírek, M.; Fedr, R.; Sani, S.A.; Štros, M. Nonhistone Proteins HMGB1 and HMGB2 Differentially Modulate
the Response of Human Embryonic Stem Cells and the Progenitor Cells to the Anticancer Drug Etoposide. Biomolecules 2020, 10,
1450. [CrossRef]

5. Voong, C.K.; Goodrich, J.A.; Kugel, J.F. Interactions of HMGB Proteins with the Genome and the Impact on Disease. Biomolecules
2021, 11, 1451. [CrossRef]

6. Yang, Z.; Simovic, M.O.; Edsall, P.R.; Liu, B.; Cancio, T.S.; Batchinsky, A.I.; Cancio, L.C.; Li, Y. HMGB1 Inhibition to Ameliorate
Organ Failure and Increase Survival in Trauma. Biomolecules 2022, 12, 101. [CrossRef] [PubMed]

7. Pujals, M.; Resar, L.; Villanueva, J. HMGA1, Moonlighting Protein Function, and Cellular Real Estate: Location, Location,
Location! Biomolecules 2021, 11, 1334. [CrossRef]

8. Matsubara, K.; Matsubara, Y.; Uchikura, Y.; Takagi, K.; Yano, A.; Sugiyama, T. HMGA1 Is a Potential Driver of Preeclampsia
Pathogenesis by Interference with Extravillous Trophoblasts Invasion. Biomolecules 2021, 11, 822. [CrossRef]

9. Vozáriková, V.; Kunová, N.; Bauer, J.A.; Frankovský, J.; Kotrasová, V.; Procházková, K.; Džugasová, V.; Kutejová, E.; Pevala, V.;
Nosek, J.; et al. Mitochondrial HMG-Box Containing Proteins: From Biochemical Properties to the Roles in Human Diseases.
Biomolecules 2020, 10, 1193. [CrossRef]

http://doi.org/10.5772/intechopen.70126
http://doi.org/10.3390/biom11091392
http://doi.org/10.3390/biom11060800
http://doi.org/10.3390/biom10101450
http://doi.org/10.3390/biom11101451
http://doi.org/10.3390/biom12010101
http://www.ncbi.nlm.nih.gov/pubmed/35053249
http://doi.org/10.3390/biom11091334
http://doi.org/10.3390/biom11060822
http://doi.org/10.3390/biom10081193

	References

