2026年第25周
中国大陆学者发表的结核病英文文章摘要
[bookmark: _GoBack]（29篇）

PubMed  Publication date: 2026/6/15---2026/6/21
(tuberculosis[Title/Abstract]) AND (English[Language]) AND (China[Affiliation])

1. Arch Microbiol. 2026 Jun 11;208(9):434. doi: 10.1007/s00203-026-04953-z.

YY1-activated LINC00926 promotes the survival of mycobacteria and regulates 
inflammatory response in Mycobacterium tuberculosis-infected macrophages.

Liu M(#)(1)(2), Dai W(#)(3), Tong G(4).

Mengjie Liu*, Wei Dai, Ge Tong
* Mengjie Liu，Liu_mengjie1@163.com

Author information:
(1)Department of Infectious Diseases, the First College of Clinical Medical 
Science, China Three Gorges University, Yichang Central People's Hospital, 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Yichang, 443000, China. Liu_mengjie1@163.com.
(2)Department of Cardiothoracic Surgery, the First College of Clinical Medical 
Science, China Three Gorges University, Yichang Central People's Hospital, 
No.183 Yiling Avenue, Wujiagang District, Yichang, 443000, China. 
Liu_mengjie1@163.com.
(3)Department of Cardiothoracic Surgery, the First College of Clinical Medical 
Science, China Three Gorges University, Yichang Central People's Hospital, 
No.183 Yiling Avenue, Wujiagang District, Yichang, 443000, China.
(4)Department of Infectious Diseases, the First College of Clinical Medical 
Science, China Three Gorges University, Yichang Central People's Hospital, 
Yichang, 443000, China.
(#)Contributed equally

Tuberculosis, caused by infection with Mycobacterium tuberculosis (M.tb), 
remains a major global public health challenge. Long noncoding RNAs (lncRNAs) 
have emerged as pivotal regulators of immune response during infection. Notably, 
lncRNA LINC00926 is upregulated in peripheral blood mononuclear cells from 
tuberculosis patients. This study aimed to investigate the functional role of 
LINC00926 and its underlying mechanisms in M.tb-infected macrophages. Our 
RT-qPCR analysis revealed that M.tb infection time- and dose-dependently 
upregulated LINC00926 expression in THP-1 macrophages. Then, macrophages were 
transfected with LINC00926 short hairpin RNAs for knockdown assays, followed by 
infection with the M.tb H37Rv strain. Functional experiments were conducted to 
evaluate LINC00926's functional roles. RT-qPCR and enzyme-linked immunosorbent 
assay (ELISA) showed that LINC00926 knockdown suppressed the expression levels 
of pro-inflammatory cytokines (IL-1β, IL-6, and TNF-α) in macrophages. Flow 
cytometry analysis and western blotting demonstrated that LINC00926 knockdown 
reduced macrophage apoptosis and enhanced autophagic activity, as evidenced by 
an increased LC3-II/I ratio, elevated Beclin1 levels, and decreased p62 levels. 
A colony-forming unit assay revealed the inhibitory effect of LINC00926 
knockdown on M.tb survival in infected macrophages. Bioinformatics analysis and 
experimental validation via chromatin immunoprecipitation and luciferase 
reporter assays demonstrated that YY1 transcriptionally activated LINC00926 by 
binding to its promoter region, and LINC00926 competitively interacted with 
miR-106a-5p to upregulate STAT3. Moreover, miR-106a-5p inhibition restored the 
effects of LINC00926 knockdown on inflammation, apoptosis, and bacterial 
survival in M.tb-infected macrophages. Overall, YY1-mediated activation of 
LINC00926 promotes mycobacterial survival and exacerbates inflammatory responses 
in M.tb-infected macrophages by targeting miR-106a-5p.

© 2026. The Author(s), under exclusive licence to Springer-Verlag GmbH Germany, 
part of Springer Nature.

DOI: 10.1007/s00203-026-04953-z
PMID: 42274770 [Indexed for MEDLINE]

2. J Med Chem. 2026 Jun 9. doi: 10.1021/acs.jmedchem.5c03631. Online ahead of 
print.

Design, Synthesis, and Antitubercular Activity Evaluation of Novel 
Nitroimidazole Derivatives.

Wan G(1)(2), Chen Y(1), Zhang X(3), Tang Q(1), Zhang Q(4), Zhou S(1), Li W(1), 
Zeng J(3), Gao C(5), Yu L(1).

Guoquan Wan, Yan Chen, Xiaorui Zhang, Qifan Tang, Qiangsheng Zhang, Shuyan Zhou, Wentao Li, Jumei Zeng*, Chao Gao*, Luoting Yu*
*Corresponding Authors Jumei Zeng − Email: zengjumei@scu.edu.cn ；Chao Gao − Email: gaochao@scu.edu.cn ；Luoting Yu − Email: yuluot@scu.edu.cn

Author information:
(1)State Key Laboratory of Biotherapy and Collaborative Innovation Center of 
Biotherapy, West China Hospital, Sichuan University, Chengdu 610041, China.
(2)Department of Pharmacy, the Third Affiliated Hospital (the First Hospital of 
Nanchang), Jiangxi Medical College, Nanchang University, Nanchang 330008, China.
(3)West China School of Public Health and West China Fourth Hospital, Sichuan 
University, Chengdu 610041, China.
(4)School of Life Science and Engineering, Southwest Jiaotong University, 
Chengdu 610031, PR China.
(5)Laboratory of Human Diseases and Immunotherapies, Institute of Immunology and 
Inflammation, Frontiers Science Center for Disease-related Molecular Network, 
West China Hospital, Sichuan University, Chengdu 610041, China.

The development of novel antitubercular agents represents a critical strategy 
against drug-resistant tuberculosis (TB). In this study, we designed and 
synthesized a series of novel nitroimidazole derivatives from Delemanid by 
introducing an aliphatic spirocyclic moiety. Most compounds demonstrated potent 
in vitro antitubercular activity with negligible cytotoxicity. Compound TB-212 
exhibited superior activity against Mtb H37Ra over Delamanid (MIC values: 0.2 vs 
1.0 ng/mL), and maintained robust efficacy against clinical drug-resistant 
strains. Importantly, TB-212 displayed significantly improved solubility, higher 
permeability in Caco-2 cell and a lower risk of cardiotoxicity. PK studies 
revealed that TB-212 absorbed rapidly following oral administration, with drug 
exposure exhibiting a favorable linear dose-proportional manner, distinct from 
the nonlinear PK profile of Delamanid. In a mouse model of TB, TB-212 
outperformed Delamanid in terms of in vivo therapeutic efficacy. Collectively, 
these findings highlight the promising therapeutic potential of TB-212, 
particularly for the treatment of drug-resistant TB.
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Mycobacteriophages-derived lysis proteins such as LysB are promising antibiotic 
alternatives to counter drug-resistant pathogenic mycobacteria such as 
Mycobacterium tuberculosis and nontuberculous mycobacteria. Previous work has 
correlated the antimycobacterial activity of LysB with its peptidoglycan-binding 
domain (PGBD) in the N-terminal domain (NTD), but underlying mechanistic is 
lacking. Here, we discovered that NTD is crucial for the antimycobacterial 
activity of TM4LysB due to the likely effect on TM4LysB's translocation to its 
cognate substrate mycolyl-arabinogalactan-peptidoglycan (mAGP), but neither the 
effect on NTD's PG-binding properties nor TM4LysB's catalytic activity. We also 
found that the antimycobacterial activity of several different LysBs, including 
TM4LysB, D29LysB and Ms6LysB, is strongly influenced by a highly conserved 
super-secondary structure (SSS) in the catalytic domain which structurally 
distinguishes LysBs from members of the cutinase family and allows PG-binding 
ability of catalytic domain. The SSS is essential for both catalytic activity 
and probably efficient translocation of LysBs to the mAGP layer.
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BACKGROUND: Tuberculosis (TB) and diabetes mellitus (DM) are major global health 
challenges that frequently coexist. DM has been associated with adverse TB 
outcomes, but its relationship with specific categories of drug-resistant TB has 
not been comprehensively synthesised. The association between DM and different 
drug-resistance categories in patients with TB was quantified, with a primary 
focus on resistance to first-line anti-TB drugs.
METHODS: A systematic review and meta-analysis of observational studies was 
conducted, drawing on evidence identified through seven international and 
Chinese databases, in accordance with the PRISMA (Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses) guidelines. Study quality was assessed 
using the Newcastle-Ottawa Scale and the Agency for Healthcare Research and 
Quality checklist. Random-effects models were used to pool odds ratios (ORs) and 
95% confidence intervals (CIs).
RESULTS: Forty-five studies involving 51 982 participants were included. 
Compared with patients without DM, those with DM had higher odds of 
isoniazid-resistant TB (OR = 1.30; 95% CI = 1.14-1.48), rifampicin-resistant TB 
(OR = 1.37; 95% CI = 1.17-1.59), and multidrug-resistant TB (OR = 1.45; 95% 
CI = 1.12-1.88). Associations for polydrug-resistant TB and extensively 
drug-resistant TB were imprecise and were based on relatively few studies. 
Subgroup analyses suggested possible geographic variation, although the evidence 
base was heavily concentrated in East Asia. Exploratory analyses of studies 
reporting glycaemic data suggested that poorer glycaemic control may be 
associated with higher odds of drug resistance, but definitions and thresholds 
were inconsistent across studies.
CONCLUSIONS: DM was associated with higher odds of isoniazid-resistant TB, 
rifampicin-resistant TB, and multidrug-resistant TB. These findings should be 
interpreted as associations rather than evidence of causality, but they support 
closer integration of TB and DM assessment in clinical care and public health 
practice.
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OBJECTIVE: To analyze the status of patient delay (PD) and diagnosis delay (DD) 
and explore factors associated with delays among migrant tuberculosis (TB) 
patients in suburban Shanghai from 2015 to 2024, aiming to provide a scientific 
basis for targeted TB control strategies.
METHODS: A retrospective surveillance-based study was conducted using pulmonary 
tuberculosis (PTB) case data from Fengxian District, Shanghai, obtained from the 
Tuberculosis Information Management System. Statistical analyses, including the 
Mann-Whitney U test, chi-square test, multivariable logistic regression, and 
generalized least squares (GLS) analysis, were performed to examine factors 
associated with delays. Joinpoint regression was used to analyze temporal 
trends.
RESULTS: A total of 3,178 PTB cases (1,573 locals and 1,605 migrants) were 
included. Compared with locals, migrants exhibited a significantly shorter 
median PD (8 vs. 11 days; P < 0.001) but a longer median DD (9 vs. 7 days; 
P < 0.001). Regarding PD, a significant upward trend was observed among migrants 
from 2017 to 2024 (Annual Percentage Change [APC] = 5.28%, P = 0.015). PD was 
more likely among female patients, those aged 30-69 years, and those seeking 
first diagnosis outside Fengxian. DD was less likely among patients seeking 
first diagnosis outside the district, but more likely among those with negative 
bacteriological results.
CONCLUSION: Migrants in suburban Shanghai are characterized by a pattern of 
"shorter PD but prolonged DD." However, the rising trend in PD and the complex 
effects of cross-district care seeking highlight the urgent need for 
strengthened inter-district coordination and improved molecular diagnostics at 
the district level.
CLINICAL TRIAL: Not applicable.
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The caseinolytic protease (Clp) system, which is highly conserved and essential 
for protein homeostasis in mycobacteria, comprises the ClpP1P2 proteolytic core 
and the essential ATPases ClpC1 and ClpX. While ClpX has a defined role in DNA 
replication, and some differential substrates have been identified, the 
physiological functions distinguishing ClpC1 from ClpX remain incompletely 
understood. Here, using Clustered Regularly Interspaced Short Palindromic 
Repeats-mediated knockdown in Mycolicibacterium smegmatis and the attenuated 
Mycobacterium tuberculosis H37Ra strain, we showed that ClpX impairment caused 
complete growth arrest, cell filamentation, and dramatically increased 
intracellular reactive oxygen species (ROS). In contrast, clpC1 knockdown 
resulted in only moderate growth defects but induced profound hypersensitivity 
to high oxygen and catalase. Mechanistically, ClpC1 maintained iron homeostasis; 
its loss elevated free Fe²+ levels, driving Fenton chemistry, catastrophic ROS 
bursts, and redox collapse upon oxygen exposure. This iron-dependent survival 
defect was confirmed in a murine model. We thus establish ClpC1 as a central 
regulator of iron metabolism and oxidative defense, implicating its roles in 
bacterial reactivation from dormancy and persistence under fluctuating oxygen 
conditions. Furthermore, knockdown of either clpC1 or clpX increased 
mycobacterial susceptibility to multiple antibiotics, highlighting the Clp 
system as an attractive anti-tuberculosis drug target. Together, our findings 
reveal overlapping yet non-redundant roles for ClpC1 and ClpX, delineating their 
distinct regulatory networks. These results advance our understanding of the Clp 
system. Importantly, although these conclusions are derived from studies in 
surrogate mycobacterial species, they raise the possibility that similar 
mechanisms may underlie adaptation, dormancy, and resuscitation in pathogenic 
Mycobacterium tuberculosis.
IMPORTANCE Tuberculosis remains a major global health 
burden. The ClpC1/ClpX-ClpP1P2 proteolytic complex has emerged as a highly 
attractive drug target. This study investigates the role of ClpX in maintaining 
fundamental bacterial biological processes and suggests a specific function in 
regulating iron homeostasis and oxidative defense. This proposed mechanism may 
contribute to the bacterium's ability to survive environmental shifts, such as 
resuscitation from latency. By demonstrating an involvement of caseinolytic 
proteases (Clps) in iron metabolism, this research provides additional insights 
into mycobacterial adaptive strategies within the host. Importantly, the results 
highlight a putative vulnerability during latent infection and reactivation: 
mycobacteria appear to depend on ClpX and ClpC1 for dormancy regulation, while 
ClpC1 is likely important for mitigating reoxygenation-induced oxidative stress. 
This discovery may inform future therapeutic approaches specifically targeting 
the reactivation phase of latent tuberculosis.
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BACKGROUND: Respiratory infections and tuberculosis (RIT) remain major 
contributors to global morbidity and mortality. In rapidly ageing societies, 
demographic shifts may decouple disease occurrence from fatal outcomes. Japan 
offers a representative setting to examine long-term spatiotemporal patterns of 
RIT burden in an advanced ageing context.
METHODS: A population-based spatiotemporal analysis of Japan from 2010 to 2023 
was conducted using standardized national and prefectural estimates. Annual RIT 
prevalence and deaths were examined by sex and age group. Long-term trends were 
quantified using estimated annual percentage change (EAPC) from log-linear 
models of rates, and changes in the etiological composition of RIT mortality 
were assessed by age and sex.
RESULTS: National RIT prevalence fell from 31.40 million cases in 2010 to 27.52 
million in 2023, and the prevalence rate decreased from 24,536.02 to 22,070.66 
per 100,000 (EAPC -1.11). In 2023, prevalent cases were similar between females 
(13.95 million) and males (13.57 million). Adults aged 75 years and older 
increased from 2.47 million prevalent cases in 2010 to 3.28 million in 2023 
despite declining rates. Total RIT deaths decreased from 104,048 in 2010-98,091 
in 2023, while the death rate changed from 81.31 to 78.68 per 100,000 (EAPC 
0.83). Mortality remained higher in males than females, with 61,683 versus 
36,407 deaths in 2023, and was concentrated in adults aged 75 years and older 
(87,545 deaths), although their death rate declined from 629.40 to 429.91 per 
100,000. Across prefectures, prevalence rates declined universally (-8.47% to 
-56.30%), whereas deaths increased in most prefectures (-10.74% to 153.64%), 
with the largest rises observed in Saitama (153.64%), Chiba (130.41%), and Osaka 
(63.79%). Etiology-specific patterns shifted, with Streptococcus pneumoniae 
declining from 28.9% to 20.4% of deaths, while Staphylococcus aureus rose from 
12.2% to 19.0% and Legionella spp. from 8.6% to 11.5%, most notably among adults 
aged 75 years and older.
CONCLUSIONS: In ageing settings exemplified by Japan, declining RIT prevalence 
can coexist with persistent, older-adult-concentrated mortality, subnational 
inequality, and an evolving etiological profile. Age-focused care, 
prefecture-tailored prevention, and etiology-aware management may reduce 
avoidable deaths and geographic disparities.

Copyright: © 2026 Li et al. This is an open access article distributed under the 
terms of the Creative Commons Attribution License, which permits unrestricted 
use, distribution, and reproduction in any medium, provided the original author 
and source are credited.
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BACKGROUND: Reporter phage assay offers a low-cost and rapid approach for drug 
susceptibility testing (DST) of Mycobacterium tuberculosis (Mtb). However, their 
adoption in clinical laboratories has been limited by challenges such as low 
detection sensitivity and operational complexity. To address these challenges, 
we integrated a novel reporter phage into the clinical laboratory workflow for 
DST of Mtb.
METHODS: A novel high-sensitive reporter phage, ΦLSN, was constructed by 
integrating promoter Pleft, the ribosome-binding site (RBS) of promoter Psmyc, 
and nanoluciferase reporter gene (nluc) into the genome of the 
temperature-sensitive phage TM4. Subsequently, a rapid, easy-to-use ΦLSN-based 
workflow was developed for DST of tuberculosis (TB) specimens following 
mycobacteria growth indicator tube (MGIT) culture, with the distinct advantage 
of allowing for simultaneous DST of multiple drugs all-in-one plate within 72 h. 
The accuracy of the ΦLSN DST assay was evaluated against the traditional solid 
culture assay, using area under the curve (AUC) analysis based on the DeLong 
test.
RESULTS: When tested against 62 Mtb clinical isolates for susceptibility to 
first-line anti-tuberculosis drugs (rifampicin, isoniazid, streptomycin, and 
ethambutol), the ΦLSN DST assay showed sensitivities of 93.8%, 96.4%, 100%, and 
80%, and specificities of 100%, 97.1%, 100%, and 100%, respectively. Moreover, 
preliminary prospective validation against 131 positive MGIT cultures 
demonstrated that the ΦLSN DST assay achieved sensitivities of 87.5%, 100%, 
100%, and 100%, and specificities of 100%, 99.1%, 99.1%, and 99.1% for the four 
first-line anti-TB drugs within 72 h.
CONCLUSION: The integration of the BACTEC MGIT 960 with the ΦLSN DST assay 
provides a high-efficiency and low-cost method for TB DST simultaneously against 
multiple drugs within 3 days only, presenting potential to enhance the diagnosis 
and management of drug-resistant TB, especially in the resource-limited regions.
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BACKGROUND: Infections caused by nontuberculous mycobacteria (NTM), particularly 
Mycobacterium abscessus, represent rare but increasingly reported complications 
following cosmetic fat transplantation. However, standardized and effective 
treatment protocols remain underexplored. This study aimed to evaluate the 
efficacy of anti-tuberculosis (anti-TB) medication combined with local vacuum 
aspiration in treating multiple wound infections caused by Mycobacterium 
abscessus complex following autologous fat transplantation.
METHODS: Between June 2017 and June 2019, 10 patients with M. abscessus complex 
infection after autologous fat grafting were enrolled, involving a total of 70 
infected wounds (31 facial, 32 breast, and 7 thigh sites). Prior to 
minimal-incision open debridement, ultrasound localization was performed. 
Necrotic granulation tissue was thoroughly curetted, followed by vacuum sealing 
drainage (VSD) with continuous aspiration. Irrigation and drainage tubes were 
subsequently placed to promote granulation tissue formation. All patients 
received standardized anti-TB drug therapy.
RESULTS: During a follow-up period ranging from 8 to 16 months (mean: 12 
months), all 70 wounds in the 10 enrolled patients achieved satisfactory healing 
in terms of both deep tissue repair and superficial appearance. No recurrence of 
infection was observed throughout the follow-up period. Wound closure was 
accomplished without the need for additional surgical reconstruction in all 
cases. The combination of anti-TB chemotherapy and vacuum aspiration 
consistently promoted granulation tissue formation and controlled local 
inflammation, leading to functionally and cosmetically acceptable outcomes 
across all anatomical sites, including face, breast, and thigh regions.
CONCLUSION: The combination of minimal-incision debridement, local vacuum 
aspiration, and anti-TB medication provides an effective and practical treatment 
for M. abscessus infections secondary to autologous fat grafting. This 
integrated approach is recommended for managing such challenging postoperative 
infections.
LEVEL OF EVIDENCE IV: This journal requires that authors assign a level of 
evidence to each article. For a full description of these Evidence-Based 
Medicine ratings, please refer to the Table of Contents or the online 
Instructions to Authors www.springer.com/00266 .
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Effective diagnosis for pulmonary tuberculosis (TB) remains challenging, 
especially in the face of no symptom and no sputum. A tongue swab has become a 
promising alternative to sputum collection. We aimed to optimize the tongue swab 
processing method for culture and evaluate the diagnostic value of tongue swab 
culture. We compared the contamination rate and the growth of bacilli in 
Mycobacterium Growth Indicator Tube (MGIT) after different digestion times using 
tongue swab samples spiked with Mycobacterium bovis BCG strain. After enrolling 
119 individuals with symptoms suggestive of active TB, the predictive potential 
of optimized tongue swab culture method for TB was compared with other sputum 
testing approaches. We established an optimized method for tongue swab MGIT 
culture through 4% NaOH digestion for 10 min. Compared with sputum culture, 
tongue swab culture exhibited diagnostic accuracy with a sensitivity of 81.43% 
(95% confidence interval [CI] 72.80%-91.06%) and a specificity of 81.63% (95% CI 
71.60%-93.47%). When utilizing sputum culture and sputum Xpert Ultra as the 
combinational reference standard, the sensitivity and specificity of tongue swab 
culture were 75.29% (95% CI 64.90%-84.00%) and 94.12% (95% CI 80.00%-99.60%). 
Furthermore, the positive detection rates of tongue swab culture varied when 
stratified by results of sputum smear and sputum Xpert Ultra, which depended on 
bacterial loads in specimens. This study constructed a well-optimized tongue 
swab MGIT culture method with great diagnostic value, thus providing a 
non-invasive and highly accurate strategy for non-sputum pulmonary TB 
patients.
IMPORTANCE Tuberculosis (TB), caused by Mycobacterium tuberculosis, 
remains the leading global cause of death from a single infectious pathogen. It 
is noteworthy that nearly half of TB patients could not timely receive accurate 
diagnosis and effective treatment, particularly when confronted with no clinical 
symptom and no sputum production. Tongue swab tests have become a promising 
strategy for active TB case finding because of their non-invasive specimen 
collection and high accuracy. However, effective methods for bacilli release 
from tongue swab samples still remained warranted. This study optimized the 
tongue swab processing method for Mycobacterium Growth Indicator Tube culture to 
ensure better recovery of bacilli and a lower contamination rate. Under this 
optimized method, tongue swab culture exhibited diagnostic accuracy with the 
sensitivity of 81.43% and the specificity of 81.63% in comparison with sputum 
culture. This advancement supports the timely and efficient TB diagnosis based 
on non-invasive tongue swab specimens.
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Tuberculosis (TB) remains a leading global cause of death from infectious 
disease. Current enzyme-linked immunospot assay (ELISPOT)-based interferon-gamma 
release assays (IGRAs) rely on pooled synthetic peptides, which pose challenges 
for large-scale good manufacturing practice (GMP) production and quality 
control. To address these limitations, we developed recombinant overlapping 
peptide (ROP) technology and evaluated its diagnostic performance in a 
multi-center clinical trial in China (September 2021-August 2022). Two reagents, 
representing distinct antigen presentation pathways, demonstrated high 
concordance. ROP-TB showed excellent agreement with T-SPOT.TB, yielding 
positive, negative, and overall agreement rates of 95.29%, 93.51%, and 94.49%, 
respectively (κ = 0.889, p < 0.001). The sensitivity and specificity of ROP-TB 
were 88.03% and 76.79%. Notably, ROP-TB elicited a significantly stronger immune 
response amplitude in individuals with presumed latent and drug-resistant TB. 
Our findings suggest that ROP-TB is a viable auxiliary diagnostic and screening 
tool, offering performance comparable to T-SPOT.TB with enhanced detection of 
latent and resistant strains.

© 2026 The Author(s).

DOI: 10.1016/j.isci.2026.116267
PMCID: PMC13260212
PMID: 42291272

12. BMC Public Health. 2026 Jun 15. doi: 10.1186/s12889-026-27992-z. Online ahead of print.

Longitudinal associations among insomnia, stigma, social support, and depressive 
symptoms in tuberculosis: evidence from RI-CLPM and LGCM.

Liu X(1), Li H(2), Bai X(1), Chen Z(1), Lan H(3), Zhao Y(1), Feng M(1), Gong 
S(4), Tang X(5).

Xiangmin Liu, Huanhuan Li, Xinyu Bai, Zihan Chen, Huizhen Lan, Yujia Zhao, Mei Feng, Shu Gong*, Xiangdong Tang*
*Corresponding author: Shu Gong，Email: gdy-29@163.com; Xiangdong Tang, E-mail: 2372564613@qq.com

Author information:
(1)Department of Pulmonary and Critical Care Medicine, West China Hospital, 
Sichuan University/West China School of Nursing, Sichuan University, Chengdu, 
China.
(2)Mental Health Center, National Center for Mental Disorders, West China 
Hospital, Sichuan University/West China School of Nursing, Sichuan University, 
Chengdu, China.
(3)Department of Intensive Care Unit, The Fourth People Hospital of Nanning, 
Nanning, China.
(4)Department of Nursing, West China Hospital, Sichuan University/West China 
School of Nursing, Sichuan University, Chengdu, China. gdy-29@163.com.
(5)Sleep Medicine Center, Mental Health Center, National Center for Mental 
Disorders, Sleep Research Laboratory, West China Hospital, Sichuan University, 
Chengdu, China. 2372564613@qq.com.

BACKGROUND: Depression is highly prevalent and severe in people with 
tuberculosis (PWTB), often linked to insomnia, stigma, inadequate social 
support, and other psychological factors. However, the longitudinal and dynamic 
relationships between depression and these factors remain unclear, as most 
existing evidence stems from cross-sectional studies. We therefore examined 
these associations using random intercept cross-lagged panel model (RI-CLPM) and 
latent growth curve models (LGCMs).
METHODS: This study was conducted in three hospitals in China (West China 
Hospital, Guangyuan Mental Health Center, and the Fourth People's Hospital of 
Guangxi) from October 2022 to January 2023. Using convenience sampling, we 
carried out a 6-month longitudinal study with assessments at treatment 
initiation (T1), one month (T2), two months (T3), and six months (T4). Measures 
included depressive symptoms, insomnia, stigma, social support, anxiety, and 
perceived stress. The data were analyzed using SPSS 26.0 and Mplus 8.3. RI-CLPM 
was used to examine the within-person bidirectional relationship between 
insomnia and depressive symptoms. LGCMs were used to analyze how stigma, 
anxiety, stress, and social support were associated with the trajectory of 
depressive symptoms over time.
RESULTS: The study enrolled 266 participants (166 men and 100 women; mean age 
48.1 ± 18.0 years). The RI-CLPM showed significant within-person stability for 
both insomnia and depressive symptoms across time points (autoregressive paths: 
β = 0.236-0.458 for insomnia; β = 0.135-0.454 for depressive symptoms; all 
P < 0.05). The cross-lagged paths revealed mutual associations: higher insomnia 
was associated with subsequent depressive symptoms at T1→T2, T2→T3, and T3→T4 
(β = 0.334, 0.572, 0.209; all P < 0.05), while depressive symptoms were linked 
to later insomnia at T1→T2 and T3→T4 (β = 0.378 and 0.164; P < 0.05) but not at T2→T3 (β = -0.094, P = 0.086). The LGCMs indicated that higher levels of stigma (across T1-T4), anxiety (at T1, T2, and T4), and perceived stress (at T1) were positively associated with concurrent depressive symptoms (all P < 0.05), and greater social support was associated with a faster decline in depressive 
symptoms over time (P < 0.05).
CONCLUSION: Insomnia is associated with subsequent depressive symptoms in PWTB, 
suggesting sleep-focused interventions as a promising target. Stigma 
consistently covaries with depressive symptoms, while greater social support is 
linked to faster recovery, underscoring the need to address both stigma and 
support in TB depression management.
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OBJECTIVE: This retrospective study evaluated the impact of a family 
collaboration care model on disease perception, self-management, and quality of 
life among elderly patients with multidrug-resistant pulmonary tuberculosis 
(MDR-TB).
METHODS: A retrospective study was conducted on elderly patients diagnosed with 
MDR-TB at Henan Provincial Chest Hospital between January 2022 and December 
2024. Based on nursing records, patients were classified into a standard care 
group and a family collaboration care group. Disease perception, self-management 
ability, and quality of life were assessed using the BIPQ, AHSMSRS, and 
WHOQOL-BREF, respectively. The partial eta-squared, Cohen's d, and Hedges' g 
were used to evaluate effect size.
RESULTS: A total of 57 elderly patients (45 males, 12 females) were included, 
with 30 in the standard care group and 27 in the family collaboration care 
group. Compared with the standard care group, the family collaboration care 
group had significantly lower total disease perception scores (33.44 ± 4.82 vs. 
40.97 ± 7.10, p < 0.001), higher self-management scores (131.85 ± 13.97 vs. 
108.13 ± 11.29, p < 0.001), and higher quality-of-life scores (p < 0.001 for all 
domains). Effect sizes were large for disease perception (Hedges' g = -1.211), 
self-management ability (Hedges' g = 1.856), and quality of life (Hedges' 
g = 2.496).
CONCLUSION: Family collaboration care may be associated with better disease 
perception, improved self-management ability, and enhanced quality of life among 
elderly patients with MDR-TB. This model may serve as a practical approach for 
optimizing nursing management in MDR-TB care, although its effectiveness 
warrants further validation in future studies.
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INTRODUCTION: Tuberculous meningitis (TBM), the most severe form of 
Mycobacterium tuberculosis infection, is characterized by high mortality and 
neurological sequelae, largely attributed to blood-brain barrier (BBB) 
disruption. While recent studies identified GSDMD-mediated endothelial 
pyroptosis as a key mechanism of inflammatory BBB damage, the full molecular 
landscape in TBM remains unclear.
METHODS: This study employed an integrated multi-omics approach, combining bulk 
and single-cell RNA sequencing of clinical and murine datasets with experimental 
validation, to identify central mediators of BBB dysfunction in TBM.
RESULTS: We identified and validated three genes - MARCKS, CD274 (PD-L1), and 
IL17RA - as significantly upregulated in TBM. Single-cell analysis of a murine 
TBM model demonstrated predominant MARCKS expression in CNS microglia, a finding 
further supported by elevated MARCKS protein levels in peripheral blood 
mononuclear cells from patients. However, validation in human TBM brain tissue 
remains warranted. Functional enrichment and correlation analyses positioned 
MARCKS at the nexus of inflammatory signaling and cytoskeletal regulation, 
showing strong associations with key effectors of the GSDMD pyroptosis pathway 
(CASP4, CD14, NINJ1). Our data further indicate a robust co‑expression pattern 
between MARCKS and key effectors of the GSDMD pathway (CASP5, TLR4, and CASP1), 
suggesting that MARCKS‑mediated cytoskeletal destabilization and GSDMD‑dependent 
lytic pore formation may act in concert to promote BBB disruption. Nevertheless, 
this proposed mechanistic interplay requires direct experimental verification.
DISCUSSION: Our findings nominate MARCKS as a novel mechanistic hub linking 
neuroinflammation to barrier pathology in TBM, revealing potential therapeutic 
targets for adjunctive barrier‑stabilizing strategies.
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INTRODUCTION: Accurate differentiation of spinal tuberculosis, pyogenic 
spondylitis, and endplate osteochondritis remains a clinical challenge due to 
overlapping clinical and radiological manifestations. This study aimed to 
construct and validate an interpretable machine learning model to assist the 
differential diagnosis of the three commonly confused spinal diseases.
METHODS: A total of 481 patients were retrospectively recruited from Liuzhou 
People's Hospital between June 2020 and December 2024, including 247 cases of 
spinal tuberculosis, 92 cases of pyogenic spondylitis, and 142 cases of endplate 
osteochondritis. All enrolled participants were randomly divided into a training 
cohort and an internal validation cohort at a 7:3 ratio, with 338 and 143 
patients respectively. Six machine learning algorithms were comprehensively 
evaluated, and the optimal LASSO regression model was constructed based on 12 
screened core features. SHAP analysis was employed to interpret global feature 
importance and individual predictive contributions. Additionally, an open-access 
web-based prediction calculator was developed to support clinical 
decision-making.
RESULTS: In the validation cohort, the LASSO model achieved AUC values of 0.838 
for spinal tuberculosis, 0.683 for pyogenic spondylitis, and 0.897 for endplate 
osteochondritis. SHAP analysis quantified the predictive contribution of each 
feature and enhanced model interpretability. A user-friendly online prediction 
tool was successfully constructed for clinical auxiliary use.
CONCLUSION: This study established an interpretable machine learning model and a 
supporting web calculator. The model exhibits good diagnostic efficiency for 
spinal tuberculosis and endplate osteochondritis and provides a practical 
auxiliary tool for clinical differential diagnosis of the three spinal 
conditions.
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PURPOSE: Rapid and accurate diagnosis of Mycobacterium tuberculosis (MTB) in the 
patients with pulmonary tuberculosis (PTB) is essential for the patients 
management and infection control, particularly in cases with negative results 
from conventional bacteriological tests, as early detection enables timely 
initiation of treatment and interruption of disease transmission.
PATIENTS AND METHODS: We evaluated the diagnostic performance of a dual-target 
droplet digital PCR (ddPCR) assay, targeting IS6110 and IS1081, using 
bronchoalveolar lavage fluid (BALF) samples collected from 506 hospitalized 
patients including 397 PTB and 109 non-PTB from August 2024 to December 2024. 
The performance of ddPCR was compared with that of MGIT960 culture, real-time 
quantitative PCR (qPCR), multi-color melting curve analysis (MMCA), and 
GeneXpert MTB/RIF (Xpert).
RESULTS: The ddPCR assay demonstrated a sensitivity of 89.7% (95% CI: 
86.3-92.3%), specificity of 89.0% (95% CI: 81.5-94.0%), positive predictive 
value (PPV) of 96.7% (95% CI: 94.5-98.1%), and negative predictive value (NPV) 
of 70.3% (95% CI: 61.8-77.6%). The overall concordance rate was 89.5% (95% CI: 
86.5-91.9%), with a Kappa value of 0.768 (95% CI: 0.712-0.824). The superior 
diagnostic performance of ddPCR was further supported by an area under the 
receiver operating characteristic (ROC) curve (AUC) of 0.893 (95% CI: 
0.855-0.931). In a subgroup analysis of 216 bacteriologically negative PTB 
cases, ddPCR exhibited a sensitivity of 81.9%, which was significantly higher 
than that of Xpert (34.3%), MMCA (17.6%), and qPCR (31.0%) (all P < 0.001).
CONCLUSION: The dual-target ddPCR assay targeting IS6110 and IS1081 offers a 
rapid, sensitive, and accurate method for the diagnosis of pulmonary 
tuberculosis. Its cost-competitiveness and manageable workflow make it a 
promising tool for clinical practice.
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Acquired factor V deficiency (AFVD) is a rare disease characterized by a 
relative deficiency of coagulation factor V (FV) due to the presence of internal 
FV inhibitors. Patients may exhibit a range of symptoms from asymptomatic to 
severe bleeding. The heterogeneity of AFVD among clinical conditions makes its 
diagnosis challenging. Infection is a common secondary cause of FV inhibitors. 
This article reported a case of a patient with ulcerative colitis (UC) in the 
latent tuberculosis infection (LTBI) stage, who had abnormal initial screening 
of coagulation function. Traditional treatment strategies targeting the primary 
disease and empirical anti-infection therapy did not improve the patient's 
condition. It was not until the laboratory reported high-titer FV inhibitors 
followed by the clinical team providing immunomodulatory treatment with 
intravenous immunoglobulin and preventive anti-tuberculosis therapy, which 
successfully led to the elimination of FV inhibitors and significant improvement 
in the bleeding and infection symptoms of the primary disease. This article 
reviews relevant literature to provide ideas for the clinical diagnosis and 
treatment of rare factor inhibitors. To our knowledge, this is the first report 
of FV inhibitor in patients with UC during LTBI, as well as the first 
observation of a benefit in using immunoglobulin regimen to clear cycle 
inhibitors.
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Pulmonary tuberculosis (PTB) is a complex respiratory illness and a leading 
cause of mortality from infectious diseases globally. The regulation of the host 
immune response is integral to the chronic infection process of PTB. In this 
process, the excessive activation of the host's negative immune regulatory 
mechanisms serves as the core pathological basis driving infection chronicity 
and facilitating pathogen immune evasion. Many reviews highlight successful 
therapeutic approaches aimed at regulatory immune cells. Understanding the roles 
of various regulatory immune cells in PTB is of paramount importance. This paper 
examines key regulatory immune cells involved in the PTB infection process, such 
as regulatory T cells (Tregs), regulatory B cells (Bregs), myeloid-derived 
suppressor cells (MDSCs), and macrophages. Furthermore, the study delves into 
the mechanisms by which regulatory immune cells induce immunosuppressive 
functions. In summary, gaining a deep understanding of the immunosuppressive 
network in PTB will provide a theoretical basis for developing more effective 
new immunotherapy regimens.
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OBJECTIVE: Tuberculosis (TB) remains a major public health threat, and colleges 
are crucial yet challenging settings for sustainable TB control. This study 
evaluated a standardized, student-led, multi-component intervention package 
designed to improve TB-related knowledge, attitudes, and practices (KAP) among 
college students in Zhejiang Province, China.
METHODS: Conducted across 20 colleges from March 2022 to June 2023, this 
quasi-experimental one-group pre-test/post-test design study implemented a novel 
health education intervention package that integrated five activities. KAP data 
were collected using an electronic questionnaire at baseline and 
post-intervention. Data on TB patients and delays were collected through the 
Tuberculosis Information Management System. The Mann-Whitney U-test was used for 
delay time analysis.
RESULTS: Valid responses included 4414 pre- and 4133 post-intervention. Overall, 
core knowledge of TB increased from 81.6% to 83.4% (P < 0.001). Significant 
improvements were seen in symptom recognition and care-seeking intent (P < 
0.05). Regarding beliefs, the proportion who considered TB health education in 
schools "very necessary" increased from 53.5% to 57.8% (P = 0.001), while the 
proportion willing to proactively share knowledge with others rose from 90.9% to 
92.5% (P = 0.007). Regarding behaviors, the proportion of current smokers 
decreased from 3.3% to 2.2% (P = 0.002), and the proportion of students 
frequently resting after 11 p.m. decreased from 70.2% to 64.3% (P < 0.001). 
Voluntary care-seeking among TB patients increased from 69.1% to 76.6%, while 
median patient delay decreased from 3 days to 0 (P < 0.001).
CONCLUSION: This report adds to the literature by demonstrating the 
effectiveness of a participatory, multi-faceted health education model within 
the college population. The findings provide a replicable example for 
campus-based health promotion and offer clear implications for strengthening 
institutional public health strategies.
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BACKGROUND: Non-sputum-based tools are essential complements to the current 
tuberculosis diagnosis strategy. We aim to determine whether dual-gene qPCR 
melting curve detection of salivary exosomes Mycobacterium tuberculosis DNA can 
diagnose paucibacillary tuberculosis.
METHODS: We developed the exosomal nucleic acid (ExoNA)-based saliva 
tuberculosis diagnostic, a rapid, non-sputum diagnostic method for tuberculosis 
by integrating enrichment of salivary exosomes, nucleic acid extraction, and 
dual-target qPCR melting curve analysis. In a pilot clinical study, adults with 
suspected pulmonary tuberculosis were enrolled to evaluate diagnostic 
performance against multiple reference standards. Subgroup analysis was 
performed in patients with negative smear microscopy.
RESULTS: Salivary exosomal DNA was identified as the predominant form of 
detectable Mycobacterium tuberculosis DNA in saliva. ExoNA-based salivary 
tuberculosis diagnostic reduced the turnaround time from 16 h to 3h, and reached 
a limit of detection of 10 CFU/mL. In total, 130 patients with suspected 
pulmonary tuberculosis were included. Of them, 36·9% (48/130) were asymptomatic, 
and 80·8% (105/130) had negative smear microscopy results. The ExoNA-based 
Saliva TB assay had sensitivity of 81.2% (95% CI 53.7%-95.0%) and specificity of 
82.8% (95% CI 63.5%-93.5%) against microbiological reference standards (n=45), 
while sensitivity of 68.4% (95% CI 54.6%-79.7%) and specificity of 82.9% (95% CI 
67.4%-92.3%) under extended microbiological reference standards (n=98). In the 
subset of 105 patients with negative smear microscopy, the sensitivities 
remained within the range of 67.5% to 75.0% across different reference 
standards, and specificities ranged from 82.1% to 82.9%.
CONCLUSION: ExoNA-based saliva tuberculosis assay demonstrates favorable 
diagnostic performance in patients with suspected pulmonary tuberculosis, with 
the advantages of non-invasive nature, easy sampling, and rapid detection. 
Multicenter validation in more heterogeneous populations is necessary prior to 
clinical use.
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OBJECTIVE: To investigate the correlation between the Prognostic Nutrition Index 
(PNI) and adverse prognosis in treatment-naive patients with active pulmonary 
tuberculosis(TB), and to construct and validate an individualized risk 
prediction nomogram.
METHODS: A retrospective study included 165 patients with newly diagnosed active 
TB from January 2022 to February 2025. Treatment outcomes at 2 and 6 months were 
classified as good prognosis (markedly effective) or poor prognosis (effective, 
ineffective, deteriorated). Optimal PNI cut-offs were determined by ROC. 
Predictors were selected using LASSO regression. A nomogram was constructed by 
multivariate Logistic regression and internally validated with 1000 bootstrap 
samples. Model performance was evaluated by ROC, calibration curve and decision 
curve analysis.
RESULTS: Optimal PNI cut-offs for poor prognosis at 2 and 6 months were 44.85 
and 42.6. The nomogram achieved an AUC of 0.789 at 2 months. Adding PNI 
significantly improved discrimination (NRI=0.396, IDI=0.054). Calibration was 
satisfactory, and the model showed clinical net benefit. PNI provided greater 
incremental value for short-term prognosis.
CONCLUSION: A PNI-based nomogram can effectively predict poor prognosis in newly 
diagnosed active TB patients. A PNI threshold of <45 is recommended for 
high-risk screening to enable early nutritional and immune intervention. 
External validation is needed before widespread application.
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BACKGROUND: Despite medical advances, active tuberculosis (TB) remains difficult 
to diagnose, particularly in asymptomatic or paucibacillary cases lacking 
detectable pathogen evidence. Elevated oxidative stress is a hallmark of 
Mycobacterium tuberculosis (Mtb) infection, and the genes driving this process 
represent promising diagnostic biomarkers. Transcriptomic profiling captures 
dynamic host immune responses preceding clinical manifestations, while weighted 
gene co-expression network analysis (WGCNA) identifies functionally coherent 
gene modules. Integrating WGCNA with immune infiltration analysis, this study 
aimed to discover oxidative stress-related hub genes as robust biomarkers to 
address critical gaps in active TB detection and differential diagnosis.
METHODS: Microarray data were derived from 10 healthy donors (HCs) and 10 active 
TB patients recruited from Beijing Chest Hospital. Other external datasets for 
validation were obtained from the Gene Expression Omnibus database. Correlation 
analysis of gene expression and immune cell infiltration using the CIBERSORT 
approach. WGCNA was employed to identify the critical modules associated with 
immune cells.
RESULTS: WGCNA and immune infiltration analysis identified a monocyte-associated 
module harboring five ROS-related genes. Among these, TNFSF13B exhibited strong 
diagnostic performance (AUC > 0.8), served as a key oxidative stress gene in TB 
macrophages, was tied to energy metabolism. Notably, TNFSF13B expression 
effectively distinguished TB patients from those with other pulmonary diseases 
(AUC = 0.892), addressing a critical diagnostic gap, and significantly decreased 
following anti-tuberculosis therapy (p = 0.0001), suggesting utility in 
treatment monitoring. These findings were further supported by in vitro data 
showing markedly elevated TNFSF13B in Mtb-infected THP-1 cells compared to 
uninfected controls (FC = 5.98, p < 0.001).
CONCLUSION: Our findings identify TNFSF13B as a macrophage-specific, oxidative 
stress-related biomarker with strong potential for active TB diagnosis, not only 
for differential diagnosis from other pulmonary diseases but also for monitoring 
TB treatment response.
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BACKGROUND: Peritoneal tuberculosis (PTB) is difficult to diagnose because its 
clinical and imaging features are nonspecific and may mimic peritoneal 
malignancy or other intra-abdominal diseases. In addition, microbiological and 
molecular tests of ascitic fluid may be negative in paucibacillary disease.
CASE PRESENTATION: We report two patients with PTB whose initial diagnostic 
evaluation was inconclusive. Both presented with abdominal distension and 
imaging findings suspicious for alternative diagnoses. In Case 1, acid-fast 
bacilli (AFB) staining and Mycobacterium tuberculosis (M. tuberculosis) nucleic 
acid amplification test (NAAT) of ascitic fluid were negative; targeted 
next-generation sequencing (tNGS) was not performed. Ascitic fluid cytology 
showed a nucleated cell count of 7900 ×106/L, with 76% lymphocytes, mesothelial 
cells less than 1%, and no malignant cells. The patient improved after empiric 
treatment, and the diagnosis was later confirmed by positive ascitic fluid 
culture for M. tuberculosis. In Case 2, AFB staining and tNGS performed on 
pleural and ascitic fluid samples did not detect M. tuberculosis or other 
pathogens. Ascitic fluid cytology showed a nucleated cell count of 6,726 ×106/L, 
with 82% lymphocytes, mesothelial cells less than 1%, and no atypical cells. PTB 
was ultimately confirmed by laparoscopic biopsy with histopathology and positive 
tissue AFB staining.
CONCLUSION: In the appropriate clinical setting, lymphocyte-predominant ascitic 
fluid with a low mesothelial cell proportion may provide a useful supportive 
clue to PTB when initial tests are negative or nondiagnostic. However, these 
cytological findings are nonspecific and should be interpreted together with 
clinical, microbiological, and histopathological findings.
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This study aimed to identify species identification, molecular typing, and drug 
resistance characterization of clinically isolated mycobacteria from Anhui, 
Fujian, and Hunan provinces, and to evaluate the value of whole-genome 
sequencing (WGS) in predicting drug resistance. WGS and phenotypic drug 
susceptibility testing (DST) were performed on clinical Mycobacterium isolates 
from those provinces. Bioinformatics analysis and chi-square test were used to 
compare inter-provincial differences in drug resistance and lineages. Of the 
1,383 isolates, 95.30% belonged to the MTBC and 3.40% were NTM. Lineage 2 
(74.07%) and lineage 4 (24.94%) were dominant in MTBC. The overall drug 
resistance rate was 32.08%, while MDR rate was 11.14%. Hunan had significantly 
higher MDR and RIF resistance rates than the other provinces (p < 0.05). INH had 
the highest resistance rate (19.37%). Fluoroquinolones exhibited significant 
inter-provincial differences in resistance rates. WGS exhibited >85% sensitivity 
and >96% specificity for first-line drug resistance prediction, and >77% 
sensitivity and >97% specificity for second-line drug resistance. Additionally, 
87.92% of isolates showed consistent genotypic and phenotypic DST results. MTBC 
isolates exhibited pronounced inter-provincial variation in lineage composition. 
Geographical differences existed in drug resistance, particularly for MDR and 
RIF resistance. WGS was reliable for predicting first-line drug resistance, but 
unknown resistance mechanisms were detected, requiring further exploration to 
optimize prediction.
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INTRODUCTION: Mycobacterium tuberculosis in natural environments and host 
organisms must adapt to constantly changing growth conditions, and its adaptive 
mechanism for nutrient metabolism represents one response to complex 
environments. Reversible post-translational protein modifications regulate 
central metabolic enzymes in M. tuberculosis, thereby governing its adaptation 
to varying environmental nutrient availability.
METHODS: In this study, we cultured Mycobacterium smegmatis MC2155 using Sauton 
or Middlebrook 7H9 media and applied liquid chromatography-tandem mass 
spectrometry (LC-MS/MS) to analyze differences in acetylation-modified proteins. 
We also performed bioinformatic analysis of the acetylated proteins expressed in 
the different media.
RESULTS: LC-MS/MS revealed 182 acetylated proteins and 398 sites exclusively in 
Sauton-medium-cultured strains; whereas 57 acetylated proteins and 141 sites 
were identified exclusively in nutrient-rich 7H9-medium-cultured strains. 
Additionally, 302 proteins and 462 sites were differentially acetylated between 
the Sauton- and 7H9-medium-cultured samples. Our bioinformatics analysis 
identified differences in whole-protein acetylation modifications in M. 
smegmatis MC2155 under these two culture conditions, primarily reflected in 
metabolic pathways, including the citrate cycle (TCA cycle), 2-oxocarboxylic 
acid metabolism, carbon metabolism, RNA degradation, and tryptophan metabolism.
DISCUSSION: Under the nutrient-limited conditions of Sauton medium culture, 
multiple sites within isocitrate dehydrogenase exhibited acetylation, leading to 
reduced enzyme activity. This effect may redirect a greater proportion of carbon 
flux towards the glyoxylate pathway. Conversely, in 7H9 medium, acetylation at 
residues K189 and K331 of isocitrate lyase may diminish enzyme activity, thereby 
channeling increased carbon flux towards the TCA cycle. Acetylation at 
3-hydroxyacyl-CoA dehydrogenase (K370) and tryptophan-tRNA synthetase (K200) may 
reduce fatty acid and protein synthesis, thereby preventing excessive energy 
expenditure; acetylation at Oligoribonuclease K153 likely diminishes enzyme 
activity, thereby allowing M. smegmatis to adapt to nutrient limitation by 
accumulating more c-di-AMP.
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BACKGROUND: This study aims to explore the association between Triggering 
Receptor Expressed on Myeloid Cells 2 (TREM2) expression and tuberculosis 
pathogenesis, with particular focus on its potential correlation with 
established macrophage polarization markers.
METHODS: The inflammatory pathology of lung tissues in mock-infected mice was 
evaluated using hematoxylin and eosin (H&E) staining. Additionally, the 
expression and localization of M1/M2 macrophage-specific markers and TREM2 were 
assessed via immunohistochemical (IHC) staining. The expression levels and 
localization of M1/M2 macrophage-associated cytokines, including IL-10 and IL-6, 
were measured in peripheral blood using enzyme-linked immunosorbent assay 
(ELISA) and quantitative real-time PCR (qRT-PCR). Mycobacterium smegmatis 
suspensions were co-cultured with THP-1-derived macrophages and RAW264.7 
macrophages. Temporal changes in the expression of TREM2 and M1/M2 
macrophage-specific markers were analyzed at different time points using qRT-PCR 
and Western blot.
RESULTS: I In the experimental group of mice, lung lesions exhibited widened 
alveolar septa, interstitial edema, and extensive infiltration of inflammatory 
cells and erythrocytes. TREM2 and inflammatory markers (iNOS and IL-10) showed 
significant positive expression in the infected lung tissues. Compared to the 
control group, the Mycobacterium-infected mouse model displayed significantly 
higher mRNA expression levels of TREM2, along with increased IL-10 and IL-6 
production. Following co-culture with Mycobacterium smegmatis, both 
THP-1-derived macrophages and RAW264.7 cells exhibited upregulated TREM2 mRNA 
and protein expression. This upregulation was more closely associated with 
M2-type macrophage markers than with M1-type markers. Preferential TREM2 
expression in M2 macrophages post-infection Notably, after Mycobacterium 
smegmatis infection, TREM2 expression was significantly more pronounced in 
M2-polarized macrophages compared to their M1 counterparts.
CONCLUSION: TREM2 expression was significantly upregulated in lung tissues of 
tuberculosis-infected murine models, correlating strongly with increased 
expression of macrophage-derived cytokines. Notably, in vitro infection studies 
revealed that TREM2 upregulation followed a temporal pattern parallel to M2 
macrophage marker expression. These findings suggest that TREM2 may be 
associated with M2 macrophage polarization and could potentially contribute to 
this phenotypic shift, a process that may play a critical role in the 
immunological mechanisms underlying tuberculosis pathogenesis.
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Pulmonary tuberculosis typically exhibits characteristic imaging findings; 
however, radiological manifestations can be atypical in certain cases, leading 
to potential misdiagnosis based solely on CT imaging. We describe a 59-year-old 
man who developed a 4-month history of cough and a 2-week fever during 
postoperative radiotherapy following esophagectomy for esophageal cancer. CT 
scans revealed multiple, scattered cystic cavities in both lungs, characterized 
by regular shape and well-defined borders. Following anti-tuberculosis therapy, 
the pre-existing cystic cavities collapsed and evolved into nodular opacities, a 
change highly suggestive of cystic metastases given the patient's history of 
esophageal cancer. A biopsy confirmed granulomatous inflammation, and follow-up 
at eight months after the initiation of anti-tuberculosis therapy showed 
near-complete resolution of the lesions. Although cystic pulmonary tuberculosis 
is rarely reported, this case is notable for its distinct cystic 
characteristics. To our knowledge, this is the first case to systematically 
document the transformation of cystic lesions into nodules during 
anti-tuberculosis therapy-a finding that may raise suspicion for cystic 
metastases and highlights the diverse and atypical radiological manifestations 
of tuberculosis in immunocompromised hosts.

© 2026. The Author(s).

DOI: 10.1186/s12879-026-13809-2
PMID: 42288790

28. Anal Chem. 2026 Jun 19. doi: 10.1021/acs.analchem.6c01078. Online ahead of 
print.

Rapid Phenotypic Drug Susceptibility Testing of Mycobacterium tuberculosis Using 
Raman-Deuterium Isotope Probing.

Mao X(1)(2), Song Y(3), Wang J(2)(4), Yu D(3), Hu H(1)(2), Xu P(3), Cao Y(2), 
Zhang Z(1)(2), Xu J(3), Huang WE(4), Song Y(1)(2).

Xin Mao, Yiyan Song, Jingkai Wang, Dawei Yu, Huijie Hu, Ping Xu, Yiwen Cao, Zhiqiang Zhang, Junchi Xu*, Wei E Huang*, Yizhi Song*
*Corresponding Authors Junchi Xu − Email: xujunchi19850504@126.com ；Wei E. Huang − Email: wei.huang@eng.ox.ac.uk ；Yizhi Song − Email: songyz@sibet.ac.cn

Author information:
(1)School of Biomedical Engineering (Suzhou), Division of Life Science and 
Medicine, University of Science and Technology of China, Suzhou 215163, China.
(2)Suzhou Institute of Biomedical Engineering and Technology, Chinese Academy of 
Science, Suzhou 215163, China.
(3)Department of Clinical Laboratory, The Fifth People's Hospital of Suzhou, The 
Affiliated Infectious Diseases Hospital of Soochow University, Suzhou 215163, 
China.
(4)Department of Engineering Science, University of Oxford, Oxford OX1 3PJ, 
United Kingdom.

Accurate and timely drug susceptibility testing (DST) is essential for 
tuberculosis (TB) management, especially given the global rise of 
multidrug-resistant Mycobacterium tuberculosis (MTB). However, conventional 
phenotypic DST (pDST) is reliable but time-consuming, while molecular assays may 
fail to detect resistance not associated with known mutations. Here, we report a 
rapid pDST method using single-cell Raman spectroscopy coupled with deuterium 
isotope probing (Raman-DIP) to assess MTB metabolic activity when exposed to 
different antibiotics. The Raman-DIP workflow was specifically optimized for 
MTB, including antibiotic exposure time and D2O labeling conditions. Using five 
MTB strains and four first-line drugs (rifampicin [RIF], isoniazid [INH], 
streptomycin [STR], ethambutol [EMB]), we demonstrated categorical resistance 
classification and determined minimum inhibitory concentrations (MICs) in about 
2 days (50 h). In the tested strain set, Raman-DIP clearly discriminated 
drug-sensitive and drug-resistant strains, showing 100% categorical agreement 
with the reference broth-based DST method. In simulated sputum samples, 
Raman-DIP showed 100% classification accuracy in the tested strain set, 
supporting preliminary feasibility in a sputum-like matrix. Raman-DIP further 
enabled quantitative MIC determination, with 100% agreement to reference MIC 
values in the strain-drug combinations examined. This novel workflow directly 
measures antibiotic-induced metabolic suppression without cultivation, 
substantially reducing turnaround time to ∼2 days compared with the weeks 
typically required for conventional pDST. The approach provides both categorical 
and quantitative phenotypic readouts and is readily adaptable to point-of-care 
testing (POCT). In conclusion, Raman-DIP provides a rapid, phenotypic-based, and 
biosafe platform for MTB DST, supporting more timely and individualized TB 
therapy.
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Rapid and sensitive diagnostic strategies are crucial for the prevention and 
control of tuberculosis (TB). Unlike the invasive TB diagnostic strategy in the 
clinic, here we introduce a convenient, portable, and non-invasive system that 
is constructed by Ag@Au nanoflower (NF) array-based sensing facemask and 
catalytic/plasmonic urchin-shaped Au─Ag embedded covalent organic framework 
(U@COF) sensor. This system detects TB antigen ESAT-6/CFP-10 complex in droplet 
or sputum samples from a variety of clinical settings. Practical analysis of 
clinical samples demonstrates this assay is capable of classifying the negative 
(N = 12) and positive (N = 17) TB patients with satisfactory sensitivity (76.5%) 
and specificity (100%), among whom two TB-infected patients (TB3 and TB5) missed 
by droplet analysis are successfully identified by sputum analysis. More 
importantly, two cases with abnormally elevated ESAT-6/CFP-10 levels are 
screened out from close contacts of TB patients (N = 6), which is highly 
suggestive of TB infection (Close contacts 3 and 4). This portable mask is 
suitable for rapid diagnosis of TB infection in patients with cough, 
particularly for screening of TB close contacts.
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