Romanian Journal of Medical and Dental Education

Vol. 15, No. 1, January - March 2023

CRYPTOBACTERIUM CURTUM: A NOVEL BACTERIAWITH A
POSSIBLE SIGNIFICANT INVOLVEMENT IN PERIODONTAL
DISEASE. A REVIEW.

Oana Bejan?, Giorgio Nichitean?", Oana Butnaru®", Monica Tatarciuc*, Maria-
Alexandra Martu®, Gabriel Rotundu®, Iris-Madalina Maftei®, Costin Damian’, Ramona
Ursu’, lonut Luchian®

1“Gr.T.Popa", U.M.Ph. - lasi, Romania, Faculty of Dental Medicine, Resident Doctor

2 PhD Student “Gr.T.Popa"U.M.Ph. -lasi, Romania

3“Gr.T.Popa", U.M.Ph. - lasi, Romania, Faculty of Dental Medicine, Department of Biophysics
4“Gr.T.Popa", UM.Ph. - lasi, Romania, Faculty of Dental Medicine, Department of Dental
Technology

®“Gr.T.Popa", U.M.Ph. - lasi, Romania, Faculty of Dental Medicine, Department of Periodontology
®“Gr.T.Popa", U.M.Ph. - lasi, Romania, Faculty of Dental Medicine. Student

"“Gr.T.Popa", U.M.Ph. - lasi, Romania, Faculty of Medicine, Department of Microbiology

*Corresponding authors: Giorgio Nichitean: nichitean.marian-giorgio@d.umfiasi.ro
Oana Butnaru: oana.maria.butnaru@umfiasi.ro
# all authors had an equal contribution as the first authors

ABSTRACT

Periodontal disease is considered to be connected with some very well-known anaerobic etiological agents. Many
studies are analysing the associations between Porphyromonas gingivalis, Aggregatibacter
actinomycetemcomitans and Tannerella forsythia with periodontal disease. Still, the prevalence of this disease is
increased. In this review we aimed to present a possible new bacteria connected with periodontal disease:
Cryptobacterium curtum. We performed a search in PubMed and we identified 8 articles, published between 1999
and 2018. Here we present a summary about this bacterial species regarding its microscopic, cultivation and
genomic features. New molecular biology techniques, such as NGS (next generation sequencing) or mRNA
technology, identified this bacteria to be associated with acute dental abscesses, and with chronic periodontitis.
The virulence factors of this bacteria are not yet identified, but with the recent highly sensitive techniques, there
is hope to completely establish the role of C. curtum in the pathogenesis of periodontal disease.
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1. INTRODUCTION the composition of the subgingival
Periodontitis is a polymicrobial disease microbiota due to technical limitations.[5]

caused by complex interactions between In the last decade, due to paradigm shifts
distinct pathogens.[1] At the biofilm level involving the use of molecular biology and
we can observe the occurrence of sequencing techniques, the detection of
destructive phenomena on periodontal novel periodontal pathogens has become
tissues.[2,3] It is unanimously accepted in feasible.[4-6] It is therefore evident that, in
the literature that certain microorganisms, addition to conventional periodontal
which are still poorly understood, may be pathogens, other microorganisms could be
involved in the onset or progression of significantly involved in the occurrence and
periodontitis [4]. For several decades, oral progression of periodontal and peri-implant
microbiology research has failed to identify pathological processes.[7,8]
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Among the new periodontopathogenic
microbial agents we  can list
Cryptobacterium curtum, Dialister
pneumosintes, Filifactor alocis,
Mitsuokella dentalis, Slackia exigua,
Selenomonas sputigena, Solobacterium
moorei, Treponema lecithinolyticum and
Synergistes.[9]

2. CRYPTOBACTERIUM CURTUM -
GENERALITIES

The name Cryptobacterium curtum derives
from the Greek words "Kryptos," which
means “hidden” and “curtum,” which
means “shortened.” These aspects led to its
inclusion in the genus Eubacterium, but
subsequent reclassification was necessary
into a new genus called
Cryptobacterium.[10-11] We can point out
that it belongs to the domain Bacteria,

phylum Actinobacteria, class
Actinobacteria, order Coriobacteriales,
family Coriobacteriaceae, genus

Cryptobacterium, and species Curtum.
Morphologically, they exhibit
characteristics pathognomonic of short
gram-positive bacilli, obligate anaerobic,
lacking motility and spores, mesophilic,
non-sucrolytic and can range in size from
0.8 wm to 1.0 pm. Ultrathin sections
showed a single-layered cell wall, with a
thickness of 10 nm, in which no pili or
flagella were identified (Fig. 1).

Figure 1. Schematic representation of
Cryptobacterium curtum
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On specific and favourable culture media,
the formation of small translucent non-
haemolytic colonies with a <1 mm (0.3-0.5
mm) diameter can be observed.[9-11]
Growth of C. curtum in broth with glucose-
supplemented peptone yeast extract can be
optionally augmented with 0.5% arginine,
derived by enzymatic degradation of
arginine deaminase-associated peptides. At
the same time, C. curtum shows poor
growth due to limited substrate utilisation
for metabolic activity.[10-13]
Cryptobacterium curtum is a relatively
recently identified and characterized
species that has been isolated from the
gingival sulcus of patients with periodontal
disease.[14] There is, however, limited
scientific evidence demonstrating more
frequent detection of T. socranskii in
human subjects with periodontitis, although
the observed differences were not
statistically significant.[15] At the same
time, we can recall that the prevalence of
the bacterium was higher with the
increasing of probing depth and the
exceeding of the physiological threshold.
[16]

3. DESCRIPTION

CRYPTOBACTERIUM GEN. NOV.
Cryptobacterium (Crypt. 0.b ac. te'ri.um.
Gr. n. kryptos hiding; Gr. n. bakterion a
small bacillus; M.L.  neut. n.
Cryptobacterium a bacteria hiding in the
form of a bacillus). The cells may present
as short Gram-positive bacilli, occasionally
Gram-variable, when in the stationary
phase. They are obligately anaerobic,
lacking motility and non-spore-forming.
Biochemically, they are catalase-negative,
asaccharolytic and without volatile end
products in glucose-supplemented peptone
yeast extract. From an analytical

OF



Romanian Journal of Medical and Dental Education

Vol. 15, No. 1, January - March 2023

perspective we can mention that the G + C
DNA content is 50-51 mol%. According to
the almost complete 16s rDNA sequence,
the genus groups with the general
actinomycete group of Gram-positive
bacteria and the type species is
Cryptobacterium curturn.[14]

4. DESCRIPTION OF
CRYPTOBACTERIUM CURTUM SP.
NOV.

Cryptobacterium curtum (cur'tum. L. neut.
adj. shortened curtum, a shortened cell of
this organism). This description is based on
the study of two strains isolated from the
oral cavities of patients with periodontal
disease. The cells are very short bacilli,
Gram-positive, obligately anaerobic, non-
motile and non-spore-forming.[11-15] The
cells may be individual or may appear as
arranged in clusters. Older cultures
sometimes stain Gram-negative, due to
changes that may occur in the bacterial cell
wall. Tiny colonies, less than 1 mm in
diameter, form on culture media and are
circular, convex and translucent even after
prolonged incubation in an anaerobic glove
box. Growth in broth media is poor with or
without carbohydrates. No hemolysis
occurs on blood agar plates with brain heart
infusion blood. Cells are inert in most
biochemical tests.[23] Starch and esculin
are not hydrolysed; nitrate is not reduced.

No liquefaction of gelatin occurs. Indole,
urease and catalase tests are also negative.
Ammonia is produced from arginine. The
strains are non-fermentative and do not
utilise adonitol, amygdalin, arabinose,
cellobose, erythritol, aesculin, fructose,
galactose, glucose, glycogen, inositol,
lactose, maltose, mannitol, mannose,
melezitose, melibiose, rhamnose, ribose,
salicin, sorbitol, starch, sucrose, trehalose
or xylose.[24-26]

No metabolic end product is detected in
glucose-supplemented  peptone  yeast
extract medium or glucose-supplemented
peptone yeast extract broth. It was isolated
from the periodontal pocket of a human
adult with periodontal disease. The G + C
DNA content is 50-51 mol%.[14]

5. GENOME PROPERTIES

The genome has a length of 1 617 804 bp
and comprises a main circular chromosome
with 50.9% GC content (Table I). Of the
1422 predicted genes, 1364 were protein-
coding genes and 58 were RNA-coding
genes.[27-29] A total of 7 pseudogenes
were also identified. Among the majority of
protein-coding genes (78.5%) were
assigned with a putative function, while the
rest were noted as hypothetical
proteins.[30-31] Genome properties and
statistics are summarised in Table I. The
distribution of genes into COG functional
categories is shown in Table 11.[10]

Table I: Genes of Cryptobacterium curtum identified by complete genome sequencing

(adapted from Mavrommatis et al., 2009)
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'RNAgenes  231%

rRNA operons

Protein-coding genes 95.92%
Pseudo genes 0.49%

Genes with function prediction 78.55%
Genes in paralog clusters 5.41 %
Genes assigned to COGs 77.57%
Genes assigned Pfam domains 77.64%
Genes with signal peptides 19.37%
Genes with transmembrane helices 14.46%

Table IlI. The most representative genes of Cryptobacterium curtum (adapted from

Mavrommatis et al., 2009)

Description of gene function %
Translation, ribosomal structure and 9.4
biogenesis

RNA processing and modification 0.1
Transcription 6.9

Replication, recombination and repair = 5.5

Chromatin structure and dynamics 0.1

Cell cycle control, mitosis and 1.1

meiosis

Nuclear structure 0.0

Defense mechanisms 1.5

Signal transduction mechanisms 4.7

Cell wall/membrane biogenesis 51

Cell motility 0.1

Cytoskeleton 0.1
Other genes identified related to energy transport and metabolism, nucleotide
production and conversion, carbohydrate transport and metabolism, coenzyme
transport and metabolism, amino acid transport and metabolism, lipid transport
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and metabolism, inorganic ion transport
and metabolism. This full complete genome
analysis performed with old and new NGS
technologies offered the possibility of
properly classification of this bacterial
species, from Eubacterium (Firmicutes) to
Actinobacteria, close to the
Coriobacteriaceae. [10]

6. ASSOCIATION OF C. CURTUM
WITH PERIODONTAL DISEASE

Kumar et al., 2003, [32] using PCR
amplification of the 16S rDNA and the
downstream intergenic spacer region (ISR)
for bacterial species and phylotypes
detection, identified C. curtum with a
prevalence of 33% in healthy persons and
with a prevalence of 64% in periodontitis
patients, with a p = 0.0005, which suggest
its significant association as a possible
etiologic agent. Using 16S gene sequenced
on the llumina MiSeq platform, Lopez-
Oliva et al, 2018, [33] identified
Cryptobacterium curtum, from subgingival
plaque of individuals with periodontal
disease. These two very sensitive molecular
biology techniques have the advantage of
detecting new bacterial species associated
with periodontal disease, but only after
larger studies very well conducted, would it
be possible to confirm its pathogenicity and
its virulence factors associated with
periodontal diseases.

REFERENCES:

The diversity and complexity observed are
likely due to several factors, including the
interdependence of bacterial species within
commensal communities as well as inter-
individual variation in microbial aetiology
and host susceptibility.[34,35] Elucidation
of the pathogenesis mechanisms of
periodontal and peri-implant diseases
requires the initiation of future studies
focusing on obtaining  quantitative
information on the proportions of these
newly identified species especially at active
disease sites.[7]

7. CONCLUSION AND
PERSPECTIVES

The microbial aetiology of both chronic and
acute  periodontal and  peri-implant
processes is more complex than the
information provided in the current
literature and a large number of bacterial
species, appear to show a possible
association with disease. This premise
necessitated the expansion of the list to
include several uncultured species but
recently identified, by ribosomal sequence
analysis.

Longitudinal studies may play a key role in
understanding the natural history of this
chronic disease. At the same time, bacterial
species found in a healthy subgingival
environment deserve further study to be
able to predict the identification of new
microbial periodontal pathogens.

1. Teodorescu AC, Teslaru S, Solomon SM, Zetu L, Luchian I, Sioustis 1A, Martu, MA, Vasiliu B,
Martu S. Assessment of Bacterial Associations Involved in Periodontal Disease Using Crevicular
Fluid. Rev. Chim.(Bucharest), 2019;70(6):2145-2149

2. Martu MA, Solomon SM, Sufaru IG, Jelihovschi I, Martu S, Rezus E, Surdu AE, Onea RM, Grecu
GP, Foia L. Study on the Prevalence of Periodontopathogenic Bacteria in Serum and Subgingival
Bacterial Plaque in Patients with Rheumatoid Arthritis. Rev. Chim. (Bucharest). 2017; 68(8):1946-

1949



Romanian Journal of Medical and Dental Education

10.

11.

12.

13.

14.

15.

16.

17.

18.

Vol. 15, No. 1, January - March 2023

Teodorescu AC, Martu I, Teslaru S, Kappenberg-Nitescu DC, Goriuc A, Luchian I, Martu MA,
Solomon SM, Martu S. Assessment of Salivary Levels of RANKL and OPG in Aggressive versus
Chronic Periodontitis. J of Immunology Res, Hindawi, 2019, Article ID 6195258, 6 pg.
https://doi.org/10.1155/2019/6195258

Martu, I.; Goriuc, A.; Martu, M.A.; Vata, |.; Baciu, R.; Mocanu, R.; Surdu, A.E.; Popa, C.;
Luchian, I. Identification of Bacteria Involved in Periodontal Disease Using Molecular Biology
Techniques. Rev. Chim. 2017, 68, 2407-2412

Solomon SM, Chiscop I, Moisei M, Badescu AC, Jelihovschi I, Martu-Stefanache A, Teusan A,
Martu S, lancu LS. Evaluation of DNA extraction. methods from saliva as a source of PCR -
amplifiable genomic DNA. Rev. Chim., 2015,67 (12):2101-2103

Martu, MA.; Maftei, GA.; Luchian, I.; Popa, C.; Filioreanu, AM.; Tatarciuc, D.; Nichitean, G.;
Hurjui, LL.; Foia, LG. Wound healing of periodontal and oral tissues: Part 11-Patho-phisiological
conditions and metabolic diseases. Rom. J. Oral Rehabil. 2020, 12, 3040

Luchian I, Goriuc A, Sandu D, Covasa M. The Role of Matrix Metalloproteinases (MMP-8, MMP-
9, MMP-13) in Periodontal and Peri-Implant Pathological Processes. Int J Mol Sci. 2022 Feb
4;23(3):1806.

Becker A, Zogakis I, Luchian I, Chaushu S. Surgical exposure of impacted canines: Open or
closed surgery?. Semin Orthod, 2016; 22(1):27-33

Hiranmayi KV, Sirisha K, Ramoji Rao MV, Sudhakar P. Novel Pathogens in Periodontal
Microbiology. J Pharm Bioallied Sci. 2017 Jul-Sep; 9(3):155-163. doi: 10.4103/jpbs.JPBS_288_16.
Mavrommatis K, Pukall R, (...) Kyrpides NC. Complete genome sequence of Cryptobacterium
curtum type strain (12-3). Stand Genomic Sci. 2009 Sep 24;1(2):93-100. doi: 10.4056/sigs.12260.
Robertson D, Smith AJ. The microbiology of the acute dental abscess. J Med Microbiol. 2009
Feb;58(Pt 2):155-162. doi: 10.1099/jmm.0.003517-0. PMID: 19141730.

Uematsu H, Sato N, Djais A, Hoshino E. Degradation of arginine by Slackia exigua ATCC 700122
and Cryptobacterium curtum ATCC 700683. Oral Microbiol Immunol. 2006 Dec;21(6):381-4. doi:
10.1111/5.1399-302X.2006.00307.x.

Kumar PS, Griffen AL, Barton JA, Paster BJ, Moeschberger ML, Leys EJ. New bacterial species
associated with chronic periodontitis. J Dent Res. 2003 May;82(5):338-44. doi:
10.1177/154405910308200503.

Nakazawa F, Poco SE, lkeda T, Sato M, Kalfas S, Sundqvist G, Hoshino E. Cryptobacterium
curtum gen. nov., sp. nov., a new genus of gram-positive anaerobic rod isolated from human oral
cavities. Int J Syst Bacteriol. 1999 Jul;49 Pt 3:1193-200. doi: 10.1099/00207713-49-3-1193.
Erratum in: Int J Syst Bacteriol 1999 Oct;49 Pt 4:1952.

Takeuchi Y, Umeda M, Sakamoto M, Benno Y, Huang Y, Ishikawa | (2001). Treponema
socranskii, Treponema denticola, and Porphyromonas gingivalis are associated with severity of
periodontal tissue destruction. J Periodontol 72:1354-1363.

Ximenez-Fyvie LA, Haffajee AD, Socransky SS (2000b). Microbial composition of supra- and
subgingival plague in subjects with adult periodontitis. J Clin Periodontol 27:722-732.

Popa, C.G.; Luchian, I.; loanid, N.; Goriuc, A.; Martu, I.; Bosinceanu, D.; Martu, M.A.; Tirca, T.;
Martu, S. ELISA Evaluation of RANKL Levels in Gingival Fluid in Patients with Periodontitis and
Occlusal Trauma. Rev. Chim. 2018, 69:1578-1580

Mocanu, RC.; Martu, M.A.; Luchian, I.; Sufaru, 1.G.; Maftei, G.A.; loanid, N.; Martu, S.; Tatarciuc,
M. Microbiologic Profiles of Patients with Dental Prosthetic Treatment and Periodontitis before
and after Photoactivation Therapy—Randomized Clinical Trial. Microorganisms 2021, 9, 713.

152


https://doi.org/10.1155/2019/6195258

Romanian Journal of Medical and Dental Education

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

Vol. 15, No. 1, January - March 2023

Downes J, Munson MA, Spratt DA, Kononen E, Tarkka E, Jousimies-Somer H, Wade WG.
Characterisation of Eubacterium-like strains isolated from oral infections. J Med Microbiol. 2001
Nov;50(11):947-951. doi: 10.1099/0022-1317-50-11-947.

Solomon, S.M.; Timpu, D.; Forna, D.A.; Stefanache, M.A.; Martu, S.; Stoleriu, S. AFM
comparative study of root surface morphology after three methods of scaling. Mater.

Plast. 2016, 53, 546-549

Solomon, S.M.; Stoleriu, S.; Forna, DA.; Tampu, D.; Stefanache, MAM.; Ursarescu, 1G.; Martu,
S. The Quantitative and Qualitative Assessment of Dental Substance Loss as Consequence of
Root Planing by Three Different Techniques. Mater Plast 2016, 53:304-7.

Martu, MA.; Maftei, GA.; Luchian, I.; Stefanescu, OM.; Scutariu, MM.; Solomon, SM. The
Effect of Acknowledged and Novel Anti-Rheumatic Therapies on Periodontal Tissues—A
Narrative Review. Pharmaceuticals 2021, 14, 1209. doi:10.3390/ph14121209

Ursu RG, Luchian I, Damian C, Porumb-Andrese E, Ghetu N, Cobzaru RG, Lunca C, Ripa C,
Costin D, Jelihovschi I, Petrariu FD, lancu LS. Diagnostics of HNSCC Patients: An Analysis of
Cell Lines and Patient-Derived Xenograft Models for Personalized Therapeutical Medicine.
Diagnostics (Basel). 2022 Apr 25;12(5):1071. doi: 10.3390/diagnostics12051071. PMID:
35626227; PMCID: PMC9139588.

Luchian, 1.; Goriuc, A.; Martu, M.A.; Covasa, M. Clindamycin as an Alternative Option in
Optimizing Periodontal Therapy. Antibiotics 2021, 10, 814. doi:10.3390/1007081425.

Laza GM, Sufaru IG, Martu MA, Martu C, Diaconu-Popa DA, Jelihovschi I, Martu S. Effects of
Locally Delivered Minocycline Microspheres in Postmenopausal Female Patients with
Periodontitis: A Clinical and Microbiological Study. Diagnostics 2022, 12, 1310.
https://www.mdpi.com/journal/diagnostics

Spiridon I, Darie Nita RN, Kozlowski M, Nechita A, Ursu RG.: Influence of accelerated weathering
on the performance of polylactic acid based materials, Cellulose Chem Technol, 2016, 50(5-6):
629-635,

Ursu RG, lancu LS, Porumb-Andrese E, Damian C, Cobzaru RG, Nichitean G, Ripa C, Sandu D,
Luchian I. Host mRNA analysis of periodontal disease patients positive for Porphyromonas
gingivalis, Aggregatibacter actinomycetemcomitans and Tannerella forsythia, Int J Mol Sci, 2022,
23(17): art. no 9915.

Ursu RG, Luchian I, Ghetu, N, Costan VV, Stamatin O, Palade OD, Damian C, lancu LS, Porumb-
Andrese E. Emerging oncogenic viruses in head and neck cancers from romanian patients, Appl
Sci-Basel, 2021, 11(19): art. no 9356.

Ursu RG, Giusca SE, Spiridon IA, Manole B, Danciu M, Costan VV, Palade DO, Ghetu N, Toader
P, Vlad MA, Damian C, Porumb-Andrese E, Luchian I, lancu LS. Understanding the Pattern of
Oropharyngeal Cancers from North-East Romanian Patients. Applied Sciences. 2021;
11(24):12079. doi.org:10.3390/112412079

Ursu RG, Damian C, Porumb-Andrese E, Ghetu N, Cobzaru RG, Lunca C, Ripa C, Costin D,
Jelihovschi I, Petrariu FD, lancu LS. Merkel Cell Polyoma Virus and Cutaneous Human
Papillomavirus Types in Skin Cancers: Optimal Detection Assays, Pathogenic Mechanisms, and
Therapeutic Vaccination. Pathogens. 2022 Apr 16;11(4):479. doi: 10.3390/pathogens11040479.
PMID: 35456154,

Nemescu D, Ursu RG, Nemescu ER, Negura L. Heterogeneous Distribution of Fetal
Microchimerism in Local Breast Cancer Environment. PLoS One. 2016 Jan 25;11(1):e0147675.
doi: 10.1371/journal.pone.0147675. PMID: 26808509;

Kumar C, et al.. Investigations into the polymorphisms at the ECM38 locus of two widely used
Saccharomyces cerevisiae S288C strains, YPH499 and Y4742.

153


https://doi.org/10.3390/ph14121209
https://doi.org/10.3390/antibiotics10070814
https://www.mdpi.com/journal/diagnostics
https://doi.org/10.3390/app112412079

Romanian Journal of Medical and Dental Education

33.

34.

35.

Vol. 15, No. 1, January - March 2023

Yeast (2003)20(10):857-63

Lopez-Oliva I, Paropkari AD, Saraswat S, Serban S, Yonel Z, Sharma P, de Pablo P, Raza K, Filer
A, Chapple I, Dietrich T, Grant MM, Kumar PS. Dysbiotic Subgingival Microbial Communities in
Periodontally Healthy Patients With Rheumatoid Arthritis. Arthritis Rheumatol. 2018
Jul;70(7):1008-1013. doi: 10.1002/art.40485.

Anton DM, Martu A, Maris M, Maftei GA, Sufaru IG, Tatarciuc D, Luchian I, loanid N, Martu S.
Study on the Effects of Melatonin on Glycemic Control and Periodontal Parameters in Patients with
Type Il Diabetes Mellitus and Periodontal Disease. Medicina — Lithuania, 2021, 57, 140.
https://doi.org/10.3390/medicina57020140

Veisa G, Donciu M, Segal L, Hurjui L, Nistor I, Ursarescu I, Martu S, Burlea L, Solomon S.
Albumin as a prognostic factor for malnutrition and inflammation in chronic kidney disease. Rev.
Chim. (Bucharest), 2016,67(1):103-105

154


https://doi.org/10.3390/medicina57020140

