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Mycobacterial infections are a major public health 
concern and pose a continued threat to human 

health. The incidence and prevalence of nontubercu-
losis mycobacteria (NTM) infections are on the rise in 
certain regions and might surpass the rates of tubercu-
losis (1). In southeastern coastal China, the Mycobacte-
rium avium complex, particularly M. intracellulare, pre-
dominates, followed by rapidly growing mycobacteria 
such as the M. abscessus complex. M. kansasii has been 
reported in some coastal cities (2). The relatively high 
NTM case count might be associated with warm cli-
mates, urban water systems, and improved laboratory 
detection (3–5). We report a case of cutaneous infection 
in Jiangsu Province, China, caused by an uncharacter-
ized Mycobacterium strain, for which we propose the 
name Mycobacterium nanjing sp. nov.

In 2025, an 86-year-old man was admitted to the 
outpatient department with a subcutaneous nodule 
on his left palm. The patient reported the nodule ap-
peared 1 month earlier after a minor penetrating trau-
ma to the left palm caused by a wooden splinter dur-
ing carpentry work. Physical examination revealed 2 
red subcutaneous nodules on the left hand, 1 in the 
palm and 1 on the back of the hand, each measuring 
0.5 cm (Figure). Laboratory tests revealed a reduced 
erythrocyte count of 3.82 × 109 cells/L (reference 
range 4.3–5.8 × 1012 cells/L) and hemoglobin of 117 
g/L (reference range 130–175 g/L). Serologic tests for 
syphilis, HIV, hepatitis B and C viruses, and tubercu-
losis were all negative. 

Color doppler ultrasound revealed 3 hypoechoic 
masses in the dermis and subcutaneous fat layer of 

the left palm and back of hand lesions. The larger 
mass was in the palm, with uneven echo in the inner 
part, irregular shape, approximately 2.25 × 1.17 cm 
in size, approximately 0.93 cm in thickness, unclear 
boundary, no capsule, and enhanced echo in the sur-
rounding soft tissue. Abundant blood flow was seen 
in and around the masses. 

Histopathologic examination revealed hyperpla-
sia of the epidermis and lymphocyte-dominated in-
flammatory cell infiltration in the superficial dermis. 
We conducted PCR testing on skin specimens by us-
ing common mycobacterial primers and cultured the 
samples on Löwenstein–Jensen slants. All PCRs in-
cluded a no-template negative control that remained 
amplification-free. Direct PCR results were inconclu-
sive. After 15 days of incubation at 37°C, we observed 
light yellow colonies on modified Löwenstein–Jensen 
medium slants (Figure). The organism was photo-
chromogenic with a smooth appearance and slow 
growth rate.

We extracted DNA from the colonies for PCR 
analysis and aligned the sequences by using BLAST 
(https://blast.ncbi.nlm.nih.gov/Blast.cgi) for species 
identification. The partial sequence of the hsp65 gene 
(736-bp) shared greatest similarity with Mycolicibacte-
rium gilvum Spyr1 (95.18%), and the rpoB gene (435-
bp) shared greatest similarity with Mycolicibacterium 
vanbaalenii strain L1I3 (97.30%). On the basis of those 
results, we propose this strain might be a new mem-
ber of the Mycobacterium genus.

For precise pathogen species identification, we 
subjected the patient isolate, ZZG, to whole-ge-
nome sequencing on the DNBSEQ platform (MGI, 
https://mgi-tech.eu) at the Beijing Genomics Insti-
tute (Shenzhen, China), yielding 1,177 Mb of data 
at 195× depth. Whole-genome sequencing yielded 
a genome assembly of 5.75 Mb (6,029,915 bp) for 
isolate ZZG, with an overall GC content of 67.87%. 
We submitted the whole genome to the type strain 
genome server (https://tygs.dsmz.de) to evaluate 
digital DNA-DNA hybridization with all available 
mycobacterial genomes (Table). The result suggests 
this strain is closest to M. vaccae (ATCC no. 15483). 
The digital DNA-DNA hybridization value is 28.9% 
and was calculated by using the genome-to-genome 
distance calculator formula, which is far from the 
threshold value for species delineation (70%). For 
phylogenetic analysis, the 5 species most closely re-
lated to isolate ZZG identified by the Type Strain 
Genome Server were involved; M. marinum (ATCC 
no. 927) was the outgroup. We constructed a phy-
logenetic tree from core genes by using RAxML 
(https://github.com/amkozlov/raxml-ng) under 
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We report a case of a cutaneous infection in an immuno-
competent person in China caused by an uncharacter-
ized Mycobacterium strain. The patient isolate was iden-
tified as a novel species by whole-genome sequencing. 
We propose Mycobacterium nanjing sp. nov. as the name 
for this new species.



the general time-reversible plus invariable site plus 
discrete Gamma model with 1,000 bootstrap rep-
licates, which demonstrated that strain ZZG was 
a distinct monophyletic clade, independent of its 
closest relatives (Appendix Figure, http://wwwnc.
cdc.gov/EID/article/32/3/25-2001-App1.pdf). We 
propose Mycobacterium nanjing sp. nov. as the name 
for this potential new species.

We initially treated the patient with moxifloxa-
cin (400 mg 1×/d), and clarithromycin (250 mg 2×/d) 
for 14 days. Antimicrobial drug susceptibility test-
ing then revealed susceptibility to meropenem, li-
nezolid, ciprofloxacin, moxifloxacin, tobramycin, 
minocycline, trimethoprim/sulfamethoxazole, dox-
ycycline, amikacin, and rifabutin but resistance to 
rifampin and amoxicillin. We prescribed a roxithro-
mycin regimen (150 mg 2×/d) for the patient on the 
basis of those results.

In summary, we isolated a distinct Mycobacteri-
um species from a patient with a cutaneous infection. 
We propose the name Mycobacterium nanjing sp. nov. 
for this species. M. nanjing can cause disease in im-
munocompetent patients and shows susceptibility to 
multiple antimicrobial drugs. Despite the advantages 
of direct molecular detection in sensitivity and con-
venience, culture remains the standard and an indis-
pensable component of a complementary diagnostic 
strategy, particularly for emerging mycobacterial spe-
cies. The combination of surgical resolutions with anti-
microbial therapy could be a good option for patients 
with Mycobacterium–caused cutaneous infections.

This whole-genome project has been deposited at the  
DNA Data Bank of Japan, the European Nucleotide  
Archive, and GenBank (accession nos. JBTBFV000000000 
and JBTBFV010000000). 
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Figure. Novel cutaneous Mycobacterium infection in an 86-year-old man in China. A, B) Subcutaneous nodules on the left hand of the 
patient. C) Mycobacterium colonies grown on modified Löwenstein–Jensen medium slants.

 
Table. Genomic relatedness of novel strain ZZG recovered from patient with cutaneous Mycobacterium infection to closely related 
Mycobacterium species, China* 
Subject strain dDDH (95% CI), %† G+C content difference 
M. vaccae ATCC 15483 28.9 (26.5–31.4) 0.71 
M. vanbaalenii PYR-1 28.4 (26.1–30.9) 0.08 
M. austroafricanum DSM 44191 28.2 (25.9–30.7) 0.19 
M. parafortuitum CCUG 20999 24.8 (22.5–27.3) 0.66 
M. gilvum NCTC 10742 24.4 (22.1–26.9) 0.23 
M. rufum DSM 45406 23.7 (21.4–26.1) 1.37 
*dDDH, digital DNA-DNA hybridization. 
†Calculated using the genome-to-genome distance calculation formula. 
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Environmentally acquired infections caused by 
rare molds are a growing public health concern 

because of potential disease severity, rising numbers 
of susceptible immunocompromised persons, and 
changes to the natural environment that are shifting 
fungal disease epidemiology (1,2). Paraconiothyrium 
cyclothyrioides, a Coelomycete, is an environmental 
mold found on plants and in soil (3). Seven cases of 
human P. cyclothyrioides infection have been reported, 
most cutaneous (3–9). The incidence of P. cyclothy-
rioides and other rare mold infections might be un-
derestimated, however, because routine laboratory 
methods often cannot identify them or classify them 
as contaminants. Reliable identification usually re-
quires molecular diagnostics that are not commonly 
performed. Thus, data to inform clinical recognition, 
treatment, and future surveillance efforts are sparse. 
We present a case of cutaneous P. cyclothyrioides infec-
tion in a lung transplant recipient in Georgia, USA, 
identified through Centers for Disease Control and 
Prevention’s Emerging Infections Program (EIP) in-
vasive mold diseases surveillance system.

The EIP is a collaborative effort among public 
health agencies, healthcare providers, and academic 
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We report a cutaneous infection caused by Paraconio-
thyrium cyclothyrioides, a rare environmental mold, in a 
lung transplant recipient in Georgia, USA. The infection 
resolved with posaconazole after substantial diagnostic 
delays and related side effects. This case underscores 
the need for improved clinical awareness, diagnostic 
testing, treatments, and surveillance for such infections.


