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Thursday, October 8, 2026
9:00am – 6:00pm

Fisher Banquet Room, Mission Bay. University of California, San Francisco
Hosted by the UCSF Center for Tuberculosis

	Time
	Presenter(s)
	Title

	8:00-9:00am
	Registration check-in, poster set-up
Continental breakfast & coffee/tea service

	9:00-9:25am
	Payam Nahid, MD, MPH
University of California, San Francisco
Executive Director, Institute for Global Health Sciences

Bennett Penn, MD, MPH
University of California, Davis
Assistant Professor, School of Medicine
	Welcome Remarks

	9:25-9:30am
	Payam Nahid, MD, MPH
University of California, San Francisco
Executive Director, Institute for Global Health Sciences
	Keynote Introduction

	9:30-10:15am
	Susan Dorman, MD
Medical University of South Carolina 
Professor of Medicine & Faculty Director
Center for Global Health 
	Keynote talk: Breathless: The Global War Against Tuberculosis

	10:15-11:15am
	Session moderator: 
Jonathan Budzik, MD, PhD
University of California, San Francisco
Assistant Professor, School of Medicine
	Invited talks

	
	Leonardo Martinez, PhD, MPH
University of California, Berkeley
School of Public Health
Division of Epidemiology
	Measles, Immune Disruption, and Tuberculosis Risk: Population-Based Evidence From China

	
	Carina Marquez, MD, MPH
University of California, San Francisco
Professor, Division of HIV, Infectious Diseases, and Global Medicine
School of Medicine
	Social-Spatial Networks and Tuberculosis Infection in Children and Adolescents

	
	Babak Javid, MB BChir, PhD
University of California, San Francisco 
Associate Professor, Division of Experimental Medicine
	Protective Mtb-specific antibodies exert a vaccinal effect in experimental TB infection

	11:15-11:45am
	Coffee Break: 30min

	11:45am-12:30pm
	Session moderator: 
Fatoumatta Darboe, PhD
University of California, San Francisco 
Professional Researcher, Division of Experimental Medicine
	Oral Abstracts

	
	Ifeanyichukwu Eke
Stanford University 
Postdoctoral Scholar, Department of Pathology, 
	Alkyl-aryl phosphonates as covalent inhibitors of mycobacterial serine protease Hip1

	
	Isabel Lamb-Echegaray
University of California, Berkeley
PhD Candidate, Public Health Department
	Elucidating the mechanisms and correlates of protection elicited by CDN adjuvanted vaccines for M. tuberculosis

	
	Christopher Rae
University of California, Berkeley
Postdoctoral Researcher, Division of Biochemistry, Biophysics and Structural Biology
	Preliminary discovery of novel inhibitors of Mycobacterium tuberculosis from rare Actinomycetota soil bacteria

	12:30-1:00pm
	Lunch

	1:00-2:00pm
	Poster session

	2:00-3:00pm
	Session moderator:  
Antonio J. Pagán, PhD, 
Stanford University
Assistant Professor, Department of Microbiology and Immunology
	Invited talks

	
	Sophie Huddart, PhD
University of California, San Francisco 
Assistant Professor, Department of Epidemiology and Biostatistics and IGHS

Award presented by Adithya Cattamanchi and Devan Jaganath
	Winner, 2026 BATS Rising Star Award
When the average is not average: Exploring trajectory-based analyses

	
	Janice Louie, MD, MPH
San Francisco Department of Public Health
Medical Director, Tuberculosis Prevention and Control Program
	An Upside-Down Epidemic: Barriers to TB Care in a Resource-Rich Setting

	
	James Chen, PhD
University of California, San Francisco
Assistant Professor, Department of Microbiology and Immunology
	Rv2571c: A Novel Determinant of Pyrazinamide Susceptibility in Mycobacterium tuberculosis

	3:00-3:15pm
	Coffee Break

	3:15-4:15pm
	Session moderator:  TBD
	5th Anniversary session

	4:15-4:20pm
	Philip Hopewell, MD
University of California, San Francisco
Professor, School of Medicine
	Poster Awards

	4:20-4:30pm
	Sarah Stanley, PhD
University of California, Berkeley
Associate Professor, Molecular and Cell Biology
	Closing Remarks

	4:30-6:00pm
	Wine & Cheese Reception







[bookmark: _Toc238729437]Oral presentations

[bookmark: _Toc238729438]OP-01: Ifeanyichukwu Eke, Stanford University

Alkyl-aryl phosphonates as covalent inhibitors of mycobacterial serine protease Hip1
Ifeanyichukwu Eke, Stanford University
Email: ekeifean@stanford.edu

Eke, Ifeanyichukwu1; Pedowitz, Nichole1; Bennett, John1; Bogyo, Matthew1
1 Stanford University, Palo Alto, California

Mycobacterium tuberculosis (Mtb), the causative agent of tuberculosis (TB), is a serious respiratory infection that remains the leading cause of mortality from an infectious disease. Mtb relies on secreted virulence enzymes to modulate the host immune system and establish a persistent infection in the lungs. Given the increasing cases of drug-resistant TB and the paucity of drugs in TB drug development pipeline, targeting these antivirulence enzymes represents a valuable therapeutic opportunity.  One of these enzymes is the serine protease Hip1 (Hydrolase Important for Pathogenesis 1), a key virulence factor that cleaves surface and secreted proteins to remodel the mycobacterial envelope and suppress immune activation. Hip1 is highly specific to mycobacteria, presenting an opportunity to target it for TB diagnosis and treatment. Here, we describe the development of mixed alkyl–aryl phosphonate inhibitors that selectively and irreversibly inactivate Hip1 through covalent modification of its catalytic serine residue. These inhibitors exhibit nanomolar potency, exceptional selectivity over mammalian serine hydrolases, and they achieve target engagement in intact Mtb. These findings establish mixed alkyl–aryl phosphonates as a privileged scaffold for selective covalent inhibition and validate Hip1 as a therapeutic and diagnostic target for TB.


[bookmark: _Toc238729439]OP-02: Isabel Lamb-Echegaray, UC Berkeley

Elucidating the mechanisms and correlates of protection elicited by CDN adjuvanted vaccines for M. tuberculosis.
Isabel Lamb-Echegaray, UC Berkeley
Email: isabel.lamb@berkeley.edu

Isabel D. Lamb-Echegaray; Sam B. Berry; Robyn M. Jong; Erik Van Dis; Amir Balahmet; Lillian Shallow; Helia Samani; Hannah S. Martin; Paul Huang; Matthew B. Francis; Sarah A. Stanley.
University of California, Berkeley, Berkeley, CA 94720

The development of effective vaccines against Mycobacterium tuberculosis (Mtb) is crucial due to the high global mortality caused by tuberculosis, yet efforts to develop an effective vaccine have remained unsuccessful due to a lack of understating of the mechanisms of immune mediated protection.
Our lab has shown that cyclic dinucleotides (CDNs), which activate the STING pathway, serve as promising adjuvants in protein subunit vaccines, eliciting robust and long-lasting immunity against Mtb in mouse models. CDN-adjuvanted vaccines provide protection equivalent to the Bacille Calmette-Guérin (BCG) vaccine when administered subcutaneously, with enhanced efficacy observed when delivered intranasally. Mucosal vaccination with the CDN vaccine induces Th1, Th17, and Th1-Th17 cells, and protection is dependent upon both IL-17 and IFN-γ. However, the precise phenotypes and localization of Th1 and Th17 cells required for protection are poorly understood. Here we show that despite CXCR3+ CD4 T cells correlating with homing to lung parenchyma and penetrating into macrophage lesions in the lung, mice lacking CXCR3 remain protected after vaccination.
In addition, it is still unclear which of the downstream pathways activated by STING underlie the efficacy of STING activating adjuvants. Here we show that H1/CDN adjuvanted vaccine protection is independent of STAT-6, IRF3, and S365 and dependent on STING and its terminal tail. Furthermore, we show that CDNs induce STING-dependent autophagy, distinguishing them from other adjuvants. In addition, we demonstrate that an H1/AS01 adjuvanted vaccine, composed of MPLA and saponin, effectively protects against Mtb challenge and induces autophagy, while an H1/MPLA adjuvanted vaccine does not. These findings suggest that the terpenoid saponin in AS01, known to regulate autophagy pathways, might mediate the vaccine’s efficacy. Consequently, our results emphasize that the induction of autophagy is an important consideration for the development of new vaccines and that the efficacy of CDN adjuvanted vaccines might be mediated through STING dependent autophagy.
Furthermore, we show that formulating our vaccine in a locally supercharged MS2 viral capsid elicited equivalent immune responses and provided protection against tuberculosis infection with 145-fold less adjuvant and 3-fold less antigen. These results demonstrate that MS2 viral capsids provide an effective delivery system for STING-activating tuberculosis vaccines.
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Preliminary discovery of novel inhibitors of Mycobacterium tuberculosis from rare Actinomycetota soil bacteria
Christopher Rae, UC Berkeley
Email: crae@berkeley.edu

Rae, Christopher; Schonauer, Laine; Cox, Jeffery; Traxler, Matt
UC Berkeley

Treatment for Mycobacterium tuberculosis infection typically involves a regimen of four antibiotics taken for at least four months. As M. tuberculosis evolves resistance to antibiotics, treatment increasingly fails, necessitating the development of new treatment options. Antibiotics that target unique vulnerabilities of mycobacteria could shorten treatment duration, improve patient adherence, and be effective against drug-resistant M. tuberculosis. In collaboration with the Traxler Lab at UC Berkeley, we set out to discover novel inhibitors of M. tuberculosis by screening natural products secreted from rare, previously uncultured Actinomycetota soil bacteria. Our preliminary work established a screening platform that identified multiple species of Actinomycetes that inhibit the growth of M. tuberculosis and secrete molecules unlikely to belong to known antibiotic classes. We used liquid chromatography mass spectrometry to isolate the active molecule from one candidate Actinomycete, identified its molecular weight and are currently using nuclear magnetic resonance (NMR) spectroscopy to determine the structure of this molecule. Its absence from available databases suggests that the molecule could represent a new class of antibiotics targeting M. tuberculosis.
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Preferences and acceptability among youth for video hall-based Tuberculosis active case-finding in rural Southwestern Uganda (2025-2026)
Rachel Abbott, UCSF
Email: rachel.abbott@ucsf.edu

Rachel Abbott1; Elijah Kakande2; Bob Ssekyanzi2; Willington Ariho2; Gloria Nattabi2; Jenny Temple1; Gabriel Chamie1; Edwin D. Charlebois1; Laura B. Balzer3; Moses Kamya2,4; Andrew D. Kerkhoff1; Carina Marquez1
1 University of California, San Francisco- San Francisco, USA
2 Infectious Diseases Research Collaboration- Kampala, Uganda
3 University of California, Berkeley- Berkeley, California
4 Makerere University- Kampala, Uganda

Background: Venue-based tuberculosis (TB) active case-finding (ACF) is a promising strategy for earlier case-detection and transmission reduction. Yet, preference and acceptability data to guide implementation remain limited, particularly for interventions tailored to youth. We elicited preferences and assessed acceptability for ACF in video halls – semi-structured indoor venues where mainly male youth watch sports videos, and a venue-type we previously identified as associated with increased risk of incident TB infection.
Methods: We conducted a best-worst scaling (BWS) survey among youth (12-24 years) who visit video halls in rural Southwestern Uganda. The BWS survey assessed 5 attributes of a potential ACF intervention, each with 2-4 options (15 total). Attributes were: days/times, location of screening, method of screening, person conducting screening, and co-offered health services. Hierarchical Bayesian modeling was used to estimate individual-level mean preference weights (MPWs), with higher scores indicating greater preferences. Acceptability was assessed using Likert scale questions.
Results: We enrolled 97 youth (median age 21, 75% male). In the BWS, services co-offered with TB screening drove preferences, with a strong preference for health education (MPW=16.5) then HIV/STI screening (MPW=13.9). For other attributes, participants most preferred screening in tents (MPW=11.3), by healthcare workers (MPW=10.9; over 6x more preferred than community health workers, MPW=1.7), on weekend afternoons (MPW=10.9), and using chest x-rays (MPW=7.5). The majority found ACF in video halls acceptable, with 97% extremely/somewhat willing to participate.
Conclusions: We found clear preferences that should inform program design of ACF in video halls, which was highly acceptable among youth. Person-type conducting screening stood out, with a clear preference for healthcare workers; screening by community health workers was the least preferred option overall. Providing choice and co-offered health services could reduce individual-issue stigma and increase overall value and participation among youth


[bookmark: _Toc238729443]PP-02: Rishika Baral, UC Berkeley

PPE3 is a potential shuttle for lactate into M. tuberculosis
Rishika Baral, UC Berkeley
Email: rishikabaral@berkeley.edu

Baral, Rishika1; Dinshaw, Kayla1; Stanley, Sarah1
1 UC Berkeley, Berkeley, California

Mycobacterium tuberculosis (Mtb) is a pathogen that cause ≥ 1 million deaths per year. Virulence of Mtb is dependent on specialized protein transport of nutrients and metabolites across the highly complex mycomembrane. Mtb utilizes five type VII protein secretion systems (ESX-1 through ESX-5) for virulence and survival in the host, but not all of the functions of each of these systems are well characterized. ESX-5 is necessary for the secretion of many proteins, including many of the PE/PPE proteins. PE/PPE proteins are a family of proteins with conserved N-terminal Pro-Glu (PE) or Pro-Pro-Glu (PPE) motifs, which are secreted across the inner membrane via the ESX secretion systems and make up about 10% of the mycobacterium genome. PE/PPE proteins are thought to be secreted as heterodimers, as PE-PPE protein pairs, but there is limited understanding about the functions of these proteins. PE/PPE proteins are critical for nutrient acquisition and are implicated in host immune system modulation, making them a good target for Mtb therapeutics. We have found that PPE3 is required for Mtb growth on carbon sources, D- and L-Lactate, potentially through ESX-5. PPE3 is also required for virulence in the host, as a PPE3 transposon is attenuated for growth in mice  Since Mtb requires host nutrients for virulence, this could potentially elucidate how the pathogen utilizes and shuttles vital nutrients from the host across its impenetrable membrane.
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Optineurin-deficiency Collapses the Host Endolysosomal Network and Impairs Xenophagy to Accelerate Mycobacterium tuberculosis Pathogenesis
Jonathan Budzik, UCSF
Email: jonathan.budzik2@ucsf.edu

Abeydeera, Nalin1; Chin, Jeffrey1; Ruvalcaba, Angel1; Amin, Khushi1; Nguyen, Vinh1; Chang, Joshua1; Yin, Katherine1,2; Ernst, Joel1; Budzik, Jonathan1
1 University of California, San Francisco, San Francisco, CA, USA
2 Current affiliation: University of California, Berkeley, Berkeley, CA, USA

The host macrophage relies on specialized xenophagy pathways to capture, compartmentalize, and restrict the intracellular replication of Mycobacterium tuberculosis (Mtb). Optineurin is a critical selective autophagy receptor, yet the physiological impact of its deficiency on endolysosomal dynamics and in vivo tuberculosis pathogenesis remains poorly defined. Using high-content imaging in bone marrow-derived macrophages, we show that Optineurin-deficiency collapses the host endolysosomal network, reducing structural LAMP1⁺ and acidified LysoTracker⁺ reserves by half, while diminishing global proteolytic capacity and functional cargo delivery to the pathogen vacuole. Surprisingly, steady-state pathogen profiling revealed no alterations in the recruitment of upstream ubiquitin-dependent xenophagy markers—including polyubiquitin, phosphorylated-TBK1, and cargo receptors Tax1bp1 and p62—confirming that Optineurin is dispensable for initial pathogen surveillance and cargo recognition. Instead, escalating-dose bafilomycin A1 flux assays demonstrated that Optineurin-deficiency selectively halts the dynamic, directional trafficking and structural delivery of autophagosomes to the pathogen vacuole. Genetic mutagenesis further revealed that site-specific phosphorylation within three independent functional domains—the LIR motif (S187), UBAN domain (S530), and zinc finger domain (S556)—is individually required for Optineurin-mediated host restriction. Deprived of autophagic containment, Mtb replication is enhanced in Optineurin-deficient macrophages, prematurely driving host cells toward accelerated necrotic-like cell death on day 4 post-infection. Finally, acute-phase aerosol infection of Optineurin-deficient mice resulted in a 1-log increase in pulmonary Mtb burden, systemic dissemination, myeloid cell infiltration, and shifted the IL1-beta/IFN-beta inflammatory balance. Collectively, these findings demonstrate that OPTN functions as a foundational structural scaffold, and its deficiency compromises pathogen-directed autophagic flux, thereby disrupting innate host defense against Mtb.
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Diagnostic accuracy of the Coyote FlashDetect™ LyocartE MTB Assay in sputum samples
Robert Castro, University of California San Francisco
Email: Robert.Castro@ucsf.edu

Castro, Robert1; Costantini, Mariko1; Gavin, Quinn1,2; Kadota, Jillian1; Mochizuki, Tessa1; Moe, Caitlin1,2; Narayanan, Naythra1; Poore, Hayley1,2; Taeed, Tara1; Wang, Qiao1,2; Worodria, William3; Jaganath, Devan1; Kerkhoff, Andrew1; Kato-Maeda, Midori1; Phillips, Patrick1; Nahid, Payam1; Denkinger, Claudia4; Cattamanchi, Adithya1,2
1 University of California San Francisco, San Francisco, California
2 University of California Irvine, Irvine, California. 
3 Makerere University, Kampala, Uganda. 
4 University Hospital of Heidelberg, Heidelberg, Germany.

Background: Near point-of-care nucleic acid amplification tests (nPOC-NAATs) were recently endorsed by the World Health Organization (WHO) as a new class of molecular tests for pulmonary tuberculosis (TB). We evaluated the diagnostic accuracy of the FlashDetect™ LyocartE MTB Assay (FlashDetect MTB, Coyote Bioscience, China), a novel nPOC-NAAT that can test sputum or tongue swab samples, in comparison to WHO target product profile (TPP) accuracy targets for sputum samples. 
Methods: From May–August 2025, we enrolled consecutive people (≥12 years) with presumed TB at two outpatient clinics in Kampala, Uganda. Sputum samples were collected from each participant and tested with FlashDetect MTB. Sensitivity and specificity were assessed in reference to MGIT culture, excluding participants with non-actionable index test or indeterminate reference standard results, and compared to sputum Xpert MTB/RIF Ultra and smear microscopy. 
Results: Among 150 participants, the median age was 32 years (IQR 24-44), 78 (52%) were female, 38 (25%) were living with HIV, 36 (24%) had diabetes, and 43 (29%) had culture-confirmed TB. FlashDetect MTB produced no non-actionable results with sputum. Sputum FlashDetect MTB sensitivity was 92.9% (95% CI, 80.5–98.5) and specificity was 96.6% (95% CI, 90.5–99.3). Compared to Xpert Ultra, sputum FlashDetect MTB sensitivity (difference 2.4%, 95% CI - 4.6 to +9.4) and specificity (difference -3.4%, 95% CI -8.2 to +1.5) were similar. Compared to sputum smear microscopy, sputum FlashDetect MTB sensitivity (difference 9.5%, 95% CI -1.7 to +20.8) and specificity (difference -3.4%, 95% CI -8.2 to +1.5) were not significantly different. 
Conclusions: The FlashDetect MTB assay approached WHO TPP thresholds for a nPOC sputum diagnostic test. These findings support its potential use as a diagnostic tool, with further validation in larger and diverse settings warranted.


[bookmark: _Toc238729446]PP-05: Mariko Costantini, UCSF

Diagnostic equivalence of single- and multi-channel near-point-of-care platforms for the MiniDock® MTB Test: a multicentre paired study in Uganda and the Philippines
Mariko Costantini, UCSF
Email: mariko.costantini@ucsf.edu

Mariko Costantini1; Tessa Mochizuki1; Robert Castro1; Quinn Gavin1,5; Jillian Kadota1; Caitlin Moe1,5; Hayley Poore1,5; Tara Taeed1; Qiao Wang1,5; Maria Golla2; Rashidah Nalubega3; Seda Yerlikaya4; William Worodria3; Charles Yu2; Devan Jaganath1; Andrew Kerkhoff1; Midori Kato-Maeda1; Patrick Phillips1; Payam Nahid1; Claudia Denkinger4; Adithya Cattamanchi1,5
1 University of California San Francisco, San Francisco, USA. 
2 De La Salle Medical and Health Sciences Institute, Dasmariñas, Philippines.
3 Makerere University, Kampala, Uganda. 
4 University Hospital of Heidelberg, Heidelberg, Germany. 
5 University of California Irvine, Irvine, USA.

Limited access to scalable molecular testing continues to delay tuberculosis (TB) diagnosis. Near-point-of-care nucleic acid amplification tests (nPOC-NAATs) were recently recommended by the World Health Organization. The MiniDock MTB Test is a nPOC-NAAT that can be performed on sputum or tongue swab samples using the MiniDock Ultra (single-sample) platform. The manufacturer introduced a Dock Pro 8 (eight-sample) platform to improve throughput and operational efficiency. We conducted the first evaluation of diagnostic equivalence between these platforms.
From May–August 2025, we enrolled consecutive individuals aged 12 years and older with presumed TB at health centres in Uganda and the Philippines. Tongue swab and sputum samples were collected, and paired testing was performed on both platforms. The reference standard was MGIT culture. Agreement was assessed using Cohen's kappa. Equivalence was evaluated using McNemar's exact test, comparing discordant paired proportions, with a pre-specified equivalence margin of 5%. Among 313 participants, median age was 39 years (IQR 27–52), 175 (56%) were female, 39 (12%) were living with HIV, 69 (22%) had diabetes, and 69 (22%) had culture-confirmed TB. For sputum samples, sensitivity was 78.3% (95% CI: 66.7–87.3) with MiniDock Ultra and 79.7% (95% CI: 68.3–88.4) with Dock Pro 8 (difference=1.4%, 95% CI: -4.9 to 7.8). Specificity was 98.6% (95% CI: 95.8–99.7) and 98.1% (95% CI: 95.1–99.5), respectively (difference=-0.5%, 95% CI: -1.9 to 0.9). For tongue swabs, both platforms demonstrated identical sensitivity (69.6%) and specificity (100%). Agreement was high (κ ≥0.96), with discordance (≤1.6%) within the equivalence margin.
These findings indicate that MiniDock Ultra and Dock Pro 8 demonstrated equivalent diagnostic performance. High agreement and low discordance support platform interchangeability and flexible deployment. Higher-throughput testing with the eight-channel platform may expand access in high-volume settings.


[bookmark: _Toc238729447]PP-06: Fatoumatta Darboe, UCSF

Serological Profiling Using a Proteome-Wide Mycobacterium tuberculosis Phage Display Library to Define Antibody–Antigen Complexes Associated with TB Disease States
Fatoumatta Darboe, UCSF
Email: fatoumatta.darboe@ucsf.edu

Darboe Fatoumatta1; Boutros Christine2,3,4; Cardenas Jara Ariana1; R Leon Segundo5; Cattamanchi Adithya6; DeRisi Joseph7,8; Wilson Michael2; Jaganath Devan6,10; Ernst Joel1; Suliman Sara1; COMBO study consortium
1 Division of Experimental Medicine; Deparment of Medicine, University of California San Francisco, San Francisco, CA, USA
2 Weill Institute for Neurosciences, Department of Neurology, University of California, San Francisco, San Francisco, CA, USA.
3 Neurosciences Graduate Program, University of California, San Francisco, San Francisco, CA, USA.
4 Medical Scientist Training Program, University of California, San Francisco, San Francisco, CA, USA.
5 Universidad Privada San Juan Bautista Facultad de Ciencias de la Salud: Lima, Peru
6 Institute for Global Health Sciences, Center for Tuberculosis, University of California San Francisco, San Francisco, CA, USA
7 Division of Pulmonary Diseases and Critical Care Medicine, Department of Medicine, University of California Irvine, Irvine, CA, USA
8 University of California San Francisco, San Francisco, CA, USA
9 Chan Zuckerberg Biohub, San Francisco, CA, USA
10 Department of Pediatrics, Division of Pediatric Infectious Diseases, University of California San Francisco, San Francisco, CA, USA

The role of T cells in protection against tuberculosis (TB) has been extensively studied, whilst antibody-mediated protection remains understudied. Recent studies suggest that antibodies contribute to protection against TB. In animal models, weak early humoral responses are associated with disease reactivation, while in humans, antibody responses to immunodominant Mycobacterium tuberculosis (Mtb) antigens distinguish TB states and predict progression to active disease. Understanding naturally acquired immunity is therefore essential for achieving global TB elimination targets. However, current assays focus mainly on immunodominant antigens. Thus, we aim to measure antibody reactivity across the entire Mtb proteome to identify antigens associated with distinct TB states, protection, and susceptibility to active disease.
We hypothesize that we will identify antibody reactivity to both classical and non-classical Mtb antigens associated with different TB disease states.
We designed a customized Mtb PhIPseq T7-phage display library, covering all known coding regions, including antigenic variants, to systematically define antibody targets of Mtb. We included the full proteome of four Mtb lineages ; lineage 1 (East-African Indian lineage), lineage 2 (HN878), lineage 4 (H37Rv) and lineage 6 (M africanum 2), providing coverage for lineages responsible for more than 70% of TB disease worldwide. Amino acid sequences from these lineages were customized resulting in a display library containing 87,128 tiled 50-amino acid peptides. Using Phage ImmunoPrecipitation Sequencing (PhIP-seq), we profiled serum samples from a cohort of adult index TB patients and both QuantiFERON-positive and negative household contacts from Peru. We also profiled serum samples from a multi-site pediatric cohort of children with microbiologically confirmed, unconfirmed, and unlikely TB. We also included a cohort of healthy persons from the US (with assumptions that these persons have no prior exposure to Mtb). We will report preliminary results from these cohorts to define antigen-antibody signatures associated with adult and pediatric TB disease states.
Approximately 93% of the library successfully mapped to the Mtb proteome. To identify immunogenic antigens, we are measuring serological reactivity to Mtb antigens across TB disease states in adults and children. We expect to identify Mtb-specific reactive antibodies against several antigens which will be associated with TB disease.


[bookmark: _Toc238729448]PP-07: Linda Del Cid, UC Berkeley

Harnessing rare actinomycete interactions to find novel inhibitors of Mycobacterium tuberculosis
Linda Del Cid, UC Berkeley
Email: lindadelcid@berkeley.edu

Del Cid, Linda; Rae, Chris; Schonauer, Laine; Cox, Jeffery; Traxler, Matt
UC Berkeley 

Identifying new drug targets for Mycobacterium tuberculosis (Mtb) is a major research priority, as new therapeutics that shorten antibiotic regimens and/or fight antibiotic-resistant infections would have a major impact on global TB. We have designed an assay that utilizes a collection of rare actinomycetes (filamentous bacteria from the soil) to screen for new natural antibiotics that inhibit Mtb growth. Collectively, the genomes of these actinomycetes encode a vast array of biosynthetic gene clusters (BGCs) that encode the ability to produce a wealth of novel natural products, the vast majority of which have not been explored. Importantly, our screen integrates the findings that most actinomycete BGCs are inactive or ‘silent’ when grown in axenic culture, and are expressed only when grown in co-culture with different actinomycete species. Thus, to activate these silent BGCs, we co-culture two different actinomycetes on the same plate to trigger production of novel antimicrobials that may not have been detected otherwise. We are screening a library of 135 rare actinomycetes, representing >9000 pairwise interactions for inhibitors of Mtb growth. Although our initial pilot screen  monitored only 125 interactions, we have identified four different actinomycete strains that produce inhibitors of Mtb growth. Importantly, preliminary “de-replication assays” on these four strains indicate that the active molecules they produce are unlikely to be known antibiotic scaffolds. Current work is focused on purifying and identifying the structure of these active molecules, with the goal of identifying their bacterial targets.


[bookmark: _Toc238729449]PP-08: Rama Drwich, UC Davis

Modulating Reactive Oxygen Species to Promote Antibiotic Induced Cell Death in Mycobacterium abscessus
Rama Drwich, UC Davis
Email: ramadarweesh908@gmail.com

Drwich, Rama1,2; Bates, Nicholas A1,2; Penn, Bennett H1,2
1 Department of Internal Medicine, Division of Infectious Diseases, UC Davis Health.
2 Department of Medical Microbiology and Immunology, University of California, Davis.

Mycobacterium abscessus (Mabs), a non-tuberculous mycobacterium (NTM), is highly resistant to antibiotic treatment and poses a significant clinical challenge. One contributor to reduced antibiotic efficacy is the formation of persisters, viable, non growing subpopulations that survive antibiotics. The prevalence of these persisters increases under stress conditions such as nutrient starvation. To identify genes contributing to antibiotic persistence, we performed transposon mutagenesis coupled with high throughput sequencing (Tn Seq) under nutrient rich and starvation conditions. This analysis identified multiple genes related to the production and detoxification of reactive oxygen species (ROS). Among these, the catalase peroxidase gene katG was further characterized, and its deletion reduced bacterial survival during antibiotic treatment, supporting its role in protecting against ROS mediated damage. Additional genes identified in the screen are also thought to contribute to antibiotic survival by modulating ROS, including other ROS detoxification enzymes and genes involved in iron metabolism. These results provide further insight into the mechanisms of antibiotic induced cell death and highlight the potential role of oxidative stress regulation in persister survival in Mabs.
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Background: The World Health Organization recently recommended the use of tongue swabs for the initial detection of TB among adults and adolescents unable to produce sputum. Tongue swab use in pediatric populations could increase access to tuberculosis (TB) testing for children. However, child and caregiver experiences and preferences compared to sputum have not been studied.
Methods: We prospectively enrolled children (<15 years) with presumptive pulmonary TB in Mozambique, South Africa, and Uganda (June 2025-March 2026). Tongue swabs and sputum (expectorated sputum with/without induction, or aspirated with induction) were collected for molecular testing. Standardized structured surveys were administered to children and caregivers to compare experiences and preferences by specimen type.
Results: Of 301 children, the median age was 4 years (IQR: 1-8), 51% were female, and 8% living with HIV. Tongue swabs were successfully collected from 99.7% of children, and sputum from 98%. Surveys were collected from 80% (105/132) of children >4 years of age and all caregivers (n=301). Discomfort with swabbing was reported by 1% of children and perceived by 12% (35/288) of caregivers, compared to sputum amongst children (expectorated: 29% [15/52, p<0.001], aspirated: 46% [25/54, p <0.001]) and caregivers (expectorated: 19% [13/67, p =0.18], aspirated: 57% [127/222, p <0.001]). Pain with swabs was infrequent for children (9%; 9/103) and caregivers (9%; 27/288), compared to sputum for children (expectorated: 29% [15/52, p<0.001], aspirated: 91% [49/54, p<0.001]) and caregivers (expectorated: 22% [15/67, p=0.02], aspirated: 91% [201/222, p<0.001]). Most children (86%; 90/105) and caregivers (81%; 239/295) reported swabs as easier to provide than sputum. Swabs were preferred by children (87%) and caregivers (64%), however, 68% and 92% respectively, would prefer the alternate sample if it improved test accuracy.
Conclusion: For children and caregivers, tongue swabs were acceptable, easier to collect, and less painful/uncomfortable compared to sputum. However, both children and caregivers would prefer the collection method with the higher test accuracy.
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The existence of leaderless mRNAs (lmRNA), mRNA without the 5’UTR initiation site, is well documented. What little is known about the translation of lmRNAs comes primarily from studies of a single lmRNA –  coding for the lambda cl phage transcript –  in Escherichia coli. However, E. coli encodes very few lmRNAs (<1% of mRNAs), suggesting this type of translation is not a regular part of its life cycle. In contrast, lmRNA makes up roughly 25% of mycobacterial mRNAs, suggesting this type of translation is a normal process for these bacteria. By creating a pair of orthogonal leaderless translation reporters, in combination with CRISPRi constructs to knock down genes known or speculated to be relevant for lmRNA translation, I am developing Mycobacterium smegmatis as a model of lmRNA translation. While the role of highly conserved translation factors like IF2 appears similar between M. smegmatis and E. coli, the relationship between lmRNA translation and other understood protein requirements diverges. Losing ribosome proteins bS1 and uS2 is known to enhance lmRNA translation in E. coli, yet knockdown of either protein in M. smegmatis impairs lmRNA translation. This suggests a difference between ribosomes in organisms that regularly engage in lmRNA translation and ribosomes in organisms that do not. To further characterize lmRNA translation in M. smegmatis, I have screened a series of targeted CRISPRi knockdowns, discovering new translation associated proteins with an impact on leaderless translation and am agnostically screening a whole genome library of CRISPRi knockdowns to identify additional knockdowns that impair lmRNA translation. Further investigations will include biochemical initiation assays, ribosome profiling, and expanding experiments to include the global pathogen M. tuberculosis.
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Human T cells are critical for combating Mtb. The recognition of T cell receptors (TCRs) to the complex of antigenic peptide-Major Histocompatibility Complex (pMHC) initiates the antigen-specific T cell responses. The discovery of protective TCRs and the antigenic ligands not only lays the groundwork for the rational design of Mtb vaccines but also provides a unique perspective to understand host-pathogen interactions. Despite its importance, it has been challenging due to the enormous diversity of human HLA alleles, TCR repertoire, and the complexity of Mtb genomes. In this study, we leveraged cutting-edge AI/ML, computational, and molecular immunology approaches to discover human TCRs and their antigenic ligands that correlated with the control of Mtb infection. The identified Mtb antigens have been constructed as mRNA vaccine candidates and performed well in mouse Mtb infection models. On top of that, the identified Mtb antigens granted us a high-resolution lens to uncover the human T cell responses in responding to Mtb and the host-pathogen interactions. With multi-omics methods, we first identified a novel stem-like T follicular helper phenotype associated with the control of Mtb infection in humans, whereas helper type 1 (Th1) and type 17 (Th17) T cells were previously believed to be the major protective subsets. Lastly, a longstanding barrier in studying host-pathogen interaction from a human T cell immunology perspective is the lack of appropriate experimental models due to the MHC restriction. To overcome this, we built a spleen-based immune organoid model that reproduces authentic antigen-specific T cell and B cell responses to FDA-approved vaccines, including the only licensed Mtb vaccine, BCG. With this model, we observed evidence that the protective antigen-specific Tfh response was induced by BCG at birth along with the antigen-specific B cell responses, but diminished upon later Mtb exposure, suggesting Mtb exposure can subvert the original human T cell responses that correlated with protection to potentially evade being eliminated by the human immune system.
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Background: There is a critical need for more and improved pediatric tuberculosis (TB) diagnostic tools. Tongue swabs may be a viable alternative when sputum collection is difficult. We evaluated the diagnostic yield and diagnostic accuracy of tongue swabs using Xpert MTB/RIF Ultra (Xpert). 
Methods: Children <15 years with presumptive pulmonary TB were enrolled at hospitals and outpatient clinics in Mozambique, South Africa, and Uganda. One tongue swab was collected for Xpert Ultra testing using a consensus processing method, and two sputum samples (or other respiratory sample, if sputum was not available) were collected and tested with molecular tests (Xpert or Roche Cobas MTB) and mycobacterial liquid and/or solid culture. Tongue swab Xpert performance was evaluated against two reference standards: (1) culture positivity and (2) microbiological reference standard (MRS), defined as culture and/or respiratory molecular test positivity. 
Results: 528 participants with median age (IQR) of 5 (2-9) years, 48.5% female, and 5.9% living with HIV, were enrolled in the study and had a tongue swab tested with Xpert. Culture was positive in 6.4% (34/528), while 2.7% (14) of children had no valid culture result. Diagnostic yield of tongue swab Xpert was significantly lower than molecular testing on respiratory samples (2.3% vs. 8.5%, p<0.01). Against culture, tongue swab Xpert sensitivity was 26.9% (95%CI: 11.6–47.8) and specificity 98.8% (95%CI: 97.1–99.6), compared to 55.9% (95%CI: 37.9–72.8) sensitivity and 95.6% (95%CI: 93.3–97.2) specificity for molecular respiratory testing. Using the MRS, sensitivity was 16.0% (95%CI: 7.6–29.7) and specificity was 99.0% (95%CI: 97.2–99.7). The proportion of tongue swabs with an indeterminate/error result was 15.9% (84/528) and varied widely by country (5.4%-43.2%). 
Conclusions: In children with presumptive pulmonary TB, tongue swab Xpert had low sensitivity, lower yield than respiratory testing, and frequent invalid results, indicating the need for optimized tongue swab specific methods.
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Background: The Bolsa Familia Program (BFP), one of the world’s largest conditional cash transfer (CCT) programs, has been shown to reduce TB incidence and mortality. However, the costs of implementing BFP as a TB-specific CCT have not been evaluated. We estimated the administrative costs of BFP to inform its efficiency and potential scalability for all TB affected people.
Methods: We conducted a retrospective financial costing analysis from the federal government perspective using data from the Brazilian Federal Budget Dashboard (Painel do Orçamento Federal, 2016-2019), identifying expenditures related to BFP implementation, including decentralized management, administrative operations, staff training, information systems, and reporting. Costs in Brazilian reals (BRL) were adjusted using the Brazilian price index, adjusted for inflation to 2019 United States dollars (USD), and expressed per beneficiary-month. We used published literature and global TB surveillance reports to estimate TB incidence rates among BFP and non-BFP recipients.
Results: Provision of benefits to individuals with incident TB already enrolled in BFP costs approximately $13,413,516 USD annually, 0.044% of the total $30,768,400,000 USD budget. Two budget codes captured core BFP implementation costs: Support Service for Decentralized Management (8446) and Improvement of Management Mechanisms and Information Dissemination (20IT). These comprise an average of $0.26 USD per individual per month, less than 0.0004% of the total BFP budget. Costs of expanding BFP to all individuals with incident TB in Brazil would cost an additional estimated $235,766 per year in administrative costs, and an estimated $32,009,758 per year for with the CCT, 0.10% of the current annual BFP budget.
Discussion: Administrative implementation costs associated BFP are modest relative to the CCT itself. Expanding BFP to cover all individuals with incident TB would increase the BFP budget by approximately 0.10%. These findings provide a preliminary budget benchmark and approach for TB programs evaluating expansion of CCTs for TB affected people.
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Lipid transport is a crucial virulence strategy of M. tuberculosis. Previous research shows that the lipid transporter mmpL4 is required for virulence in a murine infection model. However, the mechanism of lipid transport in mycobacteria remains unclear. We used bacterial genetics in the model mycobacteria M. smegmatis to study components of the transport process. We specifically investigated the transport of the glycolipid lipooligosaccharide (LOS) to the mycobacterial outer membrane through mmpLs. In M. smegmatis, mmpL4 is associated with the transport of glycopeptidolipids (GPL) to the outer membrane, so we suspected that LOS may follow the same pathway. We created knockouts of several genes and observed the phenotypic change in the outer membrane representative of the presence of LOS. We found that mmpL4 is unlikely to play a role in LOS transport, and are now investigating the homologous mmpL10 membrane protein as well as other accessory factors thought to be involved in lipid transport.


[bookmark: _Toc238729456]PP-15: Jillian Kadota, UCSF

Unmet social and nutritional needs among children initiating tuberculosis treatment in Uganda
Jillian Kadota, UCSF
Email: jillian.kadota@ucsf.edu

Kadota, Jillian L1*; Nanyunja, Grace2*; Amanya, Geofrey3; Katamba, Achilles2,4; Luzze, Henry3; Sekadde, Moorine3; Jaganath, Devan1; Shete, Priya B1
1 University of California San Francisco, San Francisco, California
2 Uganda Tuberculosis Implementation Research Consortium, Walimu, Kampala, Uganda
3 National Tuberculosis and Leprosy Programme, Ministry of Health, Kampala, Uganda
4 Makerere University College of Health Sciences, Kampala, Uganda

Children with tuberculosis (TB) in low-resource settings face compounding nutritional and economic vulnerabilities, yet social protection coverage among TB-affected households remains poorly characterized. We assessed unmet social needs among children evaluated for TB in Uganda and household-level change among those initiating treatment.
We enrolled children <10 years with presumptive TB at nine health facilities in Wakiso and Kampala districts, Uganda. Caregivers completed a baseline questionnaire capturing the Household Food Insecurity Access Scale, Multidimensional Poverty Index, dissaving behaviors, and social protection access. Children diagnosed with TB per the World Health Organization Treatment Decision Algorithms returned at 2 months for a repeat questionnaire. We compared baseline measures by TB status using chi-squared and Wilcoxon rank-sum tests and described within-household change among those completing follow-up.
Of 849 children enrolled from February to August 2025 (median age 3.8 years, interquartile range: 1.9-6.0; 51% female), 84 (10%) were diagnosed with TB. Weight loss was reported in 41% of children and food insecurity in 66% of households at baseline. Food insecurity was more common among children with TB than those without (77% vs. 64%, p=0.02), as was reduced household food consumption (34% vs. 21%, p<0.01). Among 61 treated children, food insecurity remained pervasive (79%), reduced food consumption persisted in 33%, and 28% continued to report dissaving. Only 3 of 84 treated children had access to nutritional support, and TB-treated households were less likely to access any social protection (8% vs. 18%, p=0.03).
Children with TB in Uganda come from households with greater and persistent food insecurity and economic strain but less access to social protection. Despite growing consensus on the need for social, economic, and nutritional supports for individuals with TB, findings reveal major gaps in reaching children and underscore the urgent need to expand programs to TB-affected families.
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Background: Tongue swabs are an alternative to sputum-based molecular testing for tuberculosis (TB). Self-collection of tongue swabs could facilitate testing, particularly in community settings. However, the feasibility, acceptability, and diagnostic performance of self-collected tongue swabs are unknown. 
Methods: We conducted a convergent, parallel, mixed-methods study among people with presumptive TB at outpatient clinics in India, the Philippines, South Africa, Uganda, and Vietnam. From September 2025-January 2026, participants provided two tongue swabs prior to sputum collection for culture-based microbiological reference standard testing, alongside a simple preference survey. The first tongue swab was self-collected by participants after standardized instructions, and the second was collected by a trained healthcare worker (HCW). Tongue swabs were tested in a blinded manner using the MiniDock MTB test (Pluslife, China). We conducted in-depth interviews (IDIs) with a subset of participants in Uganda and Vietnam following sample collection. We compared differences in yield (proportion with positive result) and diagnostic accuracy between self-collected and HCW-collected tongue swabs and thematically analyzed qualitative data. 
Results:  Among 648 participants enrolled, 49.5% were female, 18.8% were living with HIV, and 21.9% had culture-positive TB. The proportion with invalid results (0.9% vs 0.6%, p=0.75), yield (17.3% vs. 17.2%, p>0.99), sensitivity (78.9% vs 76.0%, p=0.34) and specificity (98.5% vs. 98.3%, p>0.99) were similar between HCW-collected and self-collected tongue swabs. Most participants (52.5%) preferred HCW collection. IDIs (n=42) showed that participants found self-swabbing easy to complete. However, trust in sputum as a gold standard for TB testing and uncertain confidence in the accuracy of a self-collected sample factored into comfort with self-swabbing.  
Conclusions:  Diagnostic performance was similar between self-collected and HCW-collected tongue swabs, indicating that self-swabbing could be an alternative, especially for people unable to produce sputum. However, further evidence and sensitization will be needed to increase confidence in self-collected tongue swabs.
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Background:  Current microbiologic tests to diagnose tuberculosis (TB) disease in children have low sensitivity, due in part to paucibacillary disease and difficulty expectorating sputum. We sought to identify a plasma metabolite signature associated with childhood TB disease using prospectively collected samples from children evaluated for TB disease in The Gambia, South Africa, and Uganda. 
Methods: Children less than 15 years who had signs and symptoms of pulmonary TB disease were enrolled. They completed a standard evaluation including Xpert Ultra and culture, and were classified as Confirmed TB, Unconfirmed TB or Unlikely TB. EDTA plasma was collected and stored using a uniform protocol. Using high-resolution liquid chromatography-mass spectrometry (LC-MS), we quantified the concentration of 136 metabolites in each sample. The metabolite dataset was randomly partitioned into training (70%) and test (30%) sets. Random forest models were trained using the training dataset and evaluated on the test data. The performance of each biomarker was assessed by calculating the area under the receiver operating characteristic curve (AUC) with corresponding 95% confidence interval (CI) for discriminating Confirmed TB from Unlikely TB.  
Results: We enrolled 443 children across The Gambia, South Africa, and Uganda including 105 with Confirmed TB, 105 with Unlikely TB, and 223 with Unconfirmed TB. Among children with Confirmed TB, 60 (57.1%) were under 5 years of age, and 24 (22.9%) were children living with HIV. Among those classified as Unlikely TB, 54 (51.4%) were under 5 years of age, and 8 (7.6%) were children living with HIV. The random forest feature selection identified a 4-metabolite signature (glutamine, N-acetyl glycine, tryptophan, and asparagine) as the best combination of metabolites for differentiating between Confirmed TB and Unlikely TB with an AUC of 0.76 (95% CI: 0.64–0.87).  In subgroup analysis, the 4-metabolite signature showed high performance among children living with HIV (AUC=0.94; 95% CI: 0.79 – 1.00) and slightly better performance among children aged ≥5 years (AUC=0.80; 95% CI: 0.63 – 0.96). 
Conclusions:  The 4-metabolite signature differentiated children with Confirmed and Unlikely TB across the 3 different settings, with improved performance among children living with HIV and those ≥ 5 years old.  Independent validation of this signature is needed, with additional approaches including multi-omic analysis to improve performance.
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Introduction: Automated lung-sound analysis using artificial intelligence (AI) might provide a simple approach to point-of-care pulmonary disease screening, particularly in settings where access to chest X-rays is limited. We developed and independently evaluated novel deep learning models for lung sound analysis in TB screening.
Methods: Lung sounds were recorded and stored using a digital stethoscope from adults with presumptive TB at outpatient clinics in India, the Philippines, South Africa, Uganda, and Vietnam. A standard TB evaluation was performed, including sputum Xpert Ultra and liquid culture for a microbiological reference standard (MRS). The dataset was split into a training and a test set. Using the training set, we developed two deep learning models to classify TB according to the MRS: one using a masked Autoencoder and contrastive learning, and the other using Google’s HeAR model for embeddings. We independently examined their accuracy using the test set data according to the MRS, with cut-points that approached the goal accuracy of ≥90% sensitivity and ≥60% specificity for a high-sensitivity TB screening test.
Results: From 853 participants, 695 were allocated to training and 158 to testing (41% female, 13% living with HIV, 23% TB-positive). The area under the curve (AUC) for both the Autoencoder and HeAR lung sound models to classify TB disease was 0.76 (95% CI 0.67-0.86).  The Autoencoder model achieved 75% (95% CI 0.58-0.86) sensitivity and 77% (95% CI 0.68-0.83) specificity. The HeAR model demonstrated higher sensitivity, 83% (95% CI 0.64-0.90), but lower specificity, 61% (95% CI 0.52-0.69). Among people with HIV (n=21), sensitivity was lower with the autoencoder model (21%), but higher with the HeAR model (100%). Conclusion: Lung-sound-based deep learning models demonstrated acceptable sensitivity and specificity, approaching the target accuracy for a TB screening test. Additional model training could improve performance to support prospective validation.
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Unlike many other infectious diseases, tuberculosis can remain undetected for months or years after initial infection, potentially delaying outbreak detection and complicating contact tracing. Local health officials want a system that allows them to focus on tuberculosis associated with their specific county, but the nature of inactive TB means out-of-county data should still be considered and searchable. We worked with the California Department of Health (CDPH) to develop a cluster tracker for tuberculosis that accounts for these issues. This system builds upon previous work using UShER to phylogenetically organize over 100,000 Mycobacterium tuberculosis complex (MTBC) samples from NCBI SRA, as well as UCSC's SARS-CoV-2 cluster tracker.
We created an open-source pipeline to automatically fetch, decontaminate, and analyze over 11,000 tuberculosis samples from CDPH, which are placed upon our SRA-derived base tree using UShER. The pipeline queries the resulting tree for closely related samples to define clusters. Our system of clustering is based on genetic distance rather than location to account for inactive tuberculosis' ability to complicate metadata. Opinions in literature vary regarding the "magic number" for defining tuberculosis clusters by genetic distance; we attempt to balance signal-to-noise by providing clusters at a genetic distance of 20, 10, and 5 via a subcluster system, allowing epidemiologists to zoom in or out as necessary. Each cluster is assigned a persistent UUID for longitudinal tracking.
To make cluster information navigable, we built a website similar to the SARS-CoV-2 cluster tracker dashboard, listing clusters as a searchable data table with toggles for genetic distance, patient county, and other metadata. Each cluster on this dashboard table has a link to a Microreact project displaying that cluster's subtree, distance matrix, links to any parent clusters or subclusters, and sample metadata, allowing for quick visualization within a protected ecosystem. Health officials can subscribe to individual clusters and receive an email whenever they change, such as gaining new samples, via this dashboard. Automatic subscription to brand new or newly-updated-existing clusters is also available. This versatile system allows for easy detection and analysis of new and existing outbreaks of tuberculosis.
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Tuberculosis (TB) is endemic in our South African study population, with an incidence of 643 per 100,000. We sampled peripheral blood mononuclear cells (PBMCs) from 75 individuals with active TB and 75 latent tuberculosis infection (LTBI) controls; 143 participants were retained in the updated analysis. Active TB cases were GeneXpert-positive, whereas LTBI controls had a positive interferon-gamma release assay and a negative GeneXpert result. We combined single-cell multi-omic profiling with ancestry-aware expression quantitative trait locus (eQTL) mapping to characterize immune dysregulation and genetic control of the TB response. Our sequencing strategy integrated gene expression, cell-surface protein, T-cell receptor, and B-cell receptor measurements across approximately 520,000 PBMCs. Azimuth was used to define immune cell populations and states, quantify disease-associated shifts in cell-type abundance, identify differentially expressed genes, and evaluate enriched biological pathways. Whole-genome sequencing yielded approximately 39 million high-quality variants. Mean log-normalized pseudobulk expression was analyzed using linear mixed models for both baseline eQTL effects and genotype-by-disease interactions, adjusting for disease status, age, sex, transcriptomic principal components, genetic principal components, and batch. We found that active TB reshaped the immune ecosystem through changes in cellular composition, transcriptional state, pathway activation, and context-dependent genetic regulation. Baseline eGene discovery was strongly associated with cell-type abundance, consistent with differences in statistical power. The largest numbers of baseline eGenes were observed in CD4 central memory T cells, CD8 effector memory T cells, natural killer cells, and CD14 monocytes. In contrast, disease-interaction eQTLs followed a distinct pattern. CD16 monocytes, CD8 naïve T cells, CD4 effector memory T cells, and mucosal-associated invariant T cells showed comparatively strong disease-dependent regulatory signals. Cell types with the broadest differential-expression responses did not necessarily show the greatest interaction-eQTL burden. Notably, CD16 monocytes displayed limited compositional change and little baseline eQTL signal, yet one of the strongest disease-interaction signals. These findings indicate that average disease responsiveness and context-dependent genetic regulation represent partly distinct dimensions of TB immunity. Integrating single-cell multi-omics, whole-genome sequencing, and ancestry-aware modeling can reveal regulatory mechanisms that would be obscured in bulk or ancestry-limited studies. This framework improves discovery in genetically diverse, historically underrepresented African and admixed populations globally.
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Background: Swab-based testing using near point-of-care (nPOC) platforms was recently approved by the World Health Organization (WHO). Children could greatly benefit from this rapid approach to increase microbiological confirmation, but greater evidence is needed. 
Methods: We conducted a prospective diagnostic accuracy study of MiniDock MTB (Pluslife, China) and MTB Ultima (Molbio Diagnostics, India) among children <15 years with presumptive TB in Uganda and South Africa. Each child underwent standard respiratory testing for TB with Xpert Ultra or Cobas MTB molecular assays, smear microscopy and culture. Two tongue swabs were collected and tested on the nPOC platforms, and in Uganda an additional sputum-dipped swab was tested on MiniDock MTB. We calculated the sensitivity and specificity of the nPOC tests against a culture-based reference standard, and compared the accuracy of the nPOC platforms versus molecular testing and smear microscopy. 
Results: We included 335 children with a median age of 3 years (IQR 1-6), 53% female, 11% HIV-positive, and 38 (11%) were culture-positive. Swabs were collected in all children, and invalid rates were <3% for both platforms. The sensitivities of MiniDock MTB and MTB Ultima tongue swab testing were 47.4% (95% CI 31.0–64.2) and 50.0% (95% CI 28.2–71.8), respectively, while specificity was 98.3% (95% CI 96.1–99.4) and 97.8% (95% CI 94.5–99.4) when compared to culture. This was similar to sputum smear microscopy, but less sensitive than sputum molecular testing. The sensitivity of sputum swab was 82.1% (95% CI 63.1–93.9), and specificity was 98.1% (95% CI 95.1–99.5), and was similar to sputum molecular testing. 
Conclusions: Sputum-swab testing approximated the WHO target product profile for an nPOC assay and demonstrated comparable accuracy to current molecular testing. Tongue swab–based nPOC testing also shows promise as a non-invasive method to increase confirmation of pediatric TB when sputum is not available.
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Tuberculous meningitis (TBM) is diagnosed microbiologically via culture, smear, and Xpert MTB/RIF Ultra testing of cerebrospinal fluid (CSF), all of which have imperfect sensitivity. As a result, a substantial proportion of are treated for TBM without microbiologic confirmation, and undetected co-pathogens may be misattributed to tuberculosis. We used metagenomic next-generation sequencing (mNGS) of CSF to reassess diagnostic categories among participants enrolled in HARVEST, a multinational, double-blind, randomized, placebo-controlled trial comparing high-dose to standard-dose rifampin in adults with TBM, which found no mortality benefit of high-dose rifampin.
Among 200 participants enrolled at the Kampala, Uganda site, CSF mNGS results were available for 177 (88.5%). mNGS detected M. tuberculosis in 14 of 110 participants (12.7%) with a pre-mNGS probable or possible TBM diagnosis, reclassifying them as definite TBM. A non-MTB pathogen was detected in 21 of 177 participants (11.9%). These participants had lower baseline CD4 counts than the remainder of the cohort (median, 42.5 vs. 84.0 cells/mm³; p=0.016). Co-infection/alternate infection was numerically more common in the high-dose rifampin group than the standard-dose group (16.3% vs. 7.7%; p=0.10), but 6- and 12-month mortality did not differ significantly by treatment group whether co-infected/alternate-infection participants were included or excluded (hazard ratios, 0.73 and 0.77, both favoring standard dose, neither statistically significant), mirroring the parent trial’s null result. Pegivirus hominis, detected in 23 of 177 participants (13.0%), was not considered a pathogen for the purposes of this analysis, but a separate analysis found that the presence of this virus in CSF associated with lower mortality at 12 months (26.1% vs. 48.7%; p=0.046; Cox hazard ratio for non-detection vs. detection, 2.17; 95% CI, 0.94–4.99).
mNGS of CSF meaningfully reclassifies TBM diagnoses both by confirming tuberculosis in probable/possible cases and by identifying co-existing pathogens in roughly one in eight participants. These co-pathogens do not appear to explain the absence of a treatment effect of high-dose rifampin, but the unexpected association between Pegivirus hominis detection and improved survival is hypothesis-generating and warrants further investigation into its immunologic significance in tuberculous meningitis.
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Purpose: Drug-resistant tuberculosis (TB) remains a major global health challenge, causing more than one million deaths annually. The WHO-recommended six-month BPaLM regimen (bedaquiline, pretomanid, linezolid, and moxifloxacin) has demonstrated superior treatment outcomes compared with conventional multidrug-resistant TB regimens. However, because BPaLM includes moxifloxacin, its effectiveness may be reduced in settings with a high prevalence of fluoroquinolone (FQ) resistance. We evaluated the cost-effectiveness of BPaLM compared with the fluoroquinolone-sparing BPaL regimen across countries with varying levels of baseline FQ resistance.
Methods: We developed an individual-level probabilistic continuous-time Markov model to simulate the lifetime clinical and economic outcomes of patients with multidrug/rifampicin-resistant (MDR/RR) TB. Individuals entered the model with bacteriologically confirmed MDR/RR-TB and were assigned FQ resistance according to country-specific prevalence estimates. Treatment outcomes, including cure, treatment failure, loss to follow-up, and death, were parameterized using data from the TB-PRACTECAL trial. Country-specific treatment costs were estimated using the Value TB dataset and included drug costs, laboratory monitoring, clinical evaluations, and monthly supportive care. Costs were converted to 2024 US dollars using World Bank purchasing power parity conversion factors. Lifetime costs and quality-adjusted life-years (QALYs) were discounted at 3% annually. We compared discounted lifetime costs and QALYs for BPaLM and BPaL across 30 low- and middle-income countries with a high MDR/RR-TB burden.
Results: Across all 30 countries, BPaLM produced greater health benefits at lower lifetime cost than BPaL, making it the economically dominant strategy. Incremental discounted cost savings ranged from USD 26 to USD 48 per patient (mean: USD 38), while incremental QALYs gained ranged from 0.30 to 0.50 per patient (mean: 0.38).
Conclusion: Despite substantial variation in TB incidence, MDR/RR-TB burden, and fluoroquinolone resistance prevalence across countries, BPaLM remained economically dominant in every setting evaluated. These findings suggest that BPaLM is a robust, cost-saving, and health-improving treatment strategy for MDR/RR-TB, even in settings with a high prevalence of fluoroquinolone resistance.
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Background of ribosomal mistranslation in mycobacteria: Mycobacteria have unusually high rates of translation errors due to the absence of canonical glutaminyl- and asparaginyl-tRNA synthetases. Instead, these organisms rely on an indirect aminoacylation pathway in which tRNAs are initially mischarged with the wrong amino acid (Glu for Gln and Asp for Asn), and then corrected by the GatCAB amidotransferase complex. While this system enables viability, it is inherently error-prone, leading to mistranslation rates orders of magnitude higher than those observed in model organisms such as E. coli.
GidB gene background: Recent work from our group has identified the ribosomal RNA methyltransferase GidB as a key modulator of translational fidelity under conditions of elevated mistranslation. A suppressor screen using a high-mistranslating Mycobacterium smegmatis strain (namely HWS19) was performed. The basis of this screen was that HWS19 was more susceptible to the mistranslation-inducing aminoglycoside streptomycin. Whole-genome sequencing of these suppressors revealed several candidate loci, including gidB. Functional validation through gene deletion, complementation, and dual-luciferase reporter assays confirmed that loss of GidB enhances translational fidelity in this context.
Project goal and experimental plan: Building on these findings, this project aims to identify additional genetic determinants that modulate ribosomal mistranslation in mycobacteria. We will perform a secondary suppressor screen to systematically uncover novel loci influencing translational fidelity, while excluding recurrent gidB mutations. Candidate regions will be functionally validated using reporter-based mistranslation assays, followed by whole-genome sequencing to define the underlying mutations.
This work aims to expand our understanding of the genetic architecture governing translational fidelity in mycobacteria and to elucidate why these organisms maintain a seemingly inefficient yet potentially adaptive error-prone translation system.
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Background: Tuberculosis (TB) diagnosis remains limited by reliance on sputum-based testing, which performs poorly in patients with paucibacillary or extrapulmonary disease and those unable to produce sputum. Urinary lipoarabinomannan (LAM) is a promising non-sputum biomarker, but current assays lack sufficient sensitivity. Single-molecule detection may enable accurate quantification of low LAM concentrations and improve diagnostic performance.
Materials and Methods: We developed an ultrasensitive urine LAM assay using Fluxus’ single-molecule counting platform, integrating microfluidics with optical waveguide detection (LoQ 1 pg/mL). Performance was compared to an electrochemiluminescence assay (MesoScale Discovery, MSD; LoQ 2 pg/mL) using urine samples from adults with suspected TB (R2D2 Network, n=250). TB status was defined using a microbiologic reference standard (MRS). Interim analysis was conducted on 44 participants.
Results: Among 44 participants, 63.6% had microbiologically confirmed TB and 47.8% were people living with HIV. Median LAM concentrations were significantly higher in TB-positive versus TB-negative samples (3.8 vs. 0.5 pg/mL; p<0.001). The Fluxus assay achieved an AUC of 0.929 compared to 0.786 for the MSD assay. At an optimized cutoff (1.56 pg/mL), sensitivity and specificity were 82.1% and 100%, respectively, versus 57.1% and 100% for MSD. Sensitivity was 85.7% in people living with HIV and 78.6% in HIV-negative individuals. 
Conclusions: Ultrasensitive urine LAM detection using single-molecule counting demonstrated high sensitivity and specificity, outperforming a comparator assay. This approach offers a promising non-sputum diagnostic solution for TB, with potential to improve detection across diverse patient populations.
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Reduced diffusing capacity of the lung for carbon monoxide (DLco) is common among people with HIV (PWH) and is associated with greater respiratory symptom burden and mortality. Pulmonary tuberculosis (TB) can also cause persistent DLco impairment after microbiologic cure, contributing to post-tuberculosis lung disease (PTLD). We sought to evaluate whether HIV independently increases the risk of abnormal DLco after successful TB treatment and whether DLco trajectories differ over time.
We conducted a longitudinal cohort analysis of Ugandan adults aged ≥18 years enrolled in the I AM OLD-DA study following treatment for acute pulmonary TB. Among 499 participants assessed at treatment completion, 35.1% of those with known HIV status were PWH and 27.9% of those with evaluable pulmonary function testing had hemoglobin-corrected DLco below the Global Lung Initiative lower limit of normal (DLco<LLN). Among participants with evaluable baseline DLco, abnormal diffusion capacity was observed in approximately one-third of both PWH (32.1%) and participants without HIV (29.6%). At the first annual follow-up, the overall prevalence of abnormal DLco appeared lower in both groups, suggesting improvement in diffusion impairment over time, although longitudinal analyses are ongoing.
Participants underwent ATS/ERS-compliant pulmonary function testing at treatment completion, three months later, and annually thereafter. The primary exposure is HIV serostatus, and the primary outcome is hemoglobin-corrected DLco<LLN. Multivariable logistic regression will estimate the association between HIV and abnormal DLco while adjusting for smoking history, previous bouts of TB, prior bacterial pneumonia, occupational fumes exposure, household biomass exposure, and body mass index. Secondary mixed-effects logistic regression will evaluate repeated measures of abnormal DLco across follow-up visits, including HIV status, time from TB treatment completion, prespecified covariates, and, where supported by the available data, an HIV-by-time interaction to assess whether recovery trajectories differ by HIV status.


[bookmark: _Toc238729468]PP-27: Erika Viana-Cardenas, Stanford University

Feasibility of Mycobacterium tuberculosis detection in Hospital Wastewater from Perú, 2025
Erika Viana-Cardenas, Stanford University
Email: epviana@stanford.edu

Erika Viana Cardenas1; Linette Kingston2; Wajeeha Tariq1; Xosse Carreras3,4; Andrea Salcedo3; Sheena Conforti5; Guillermo Rodriguez-Nava6; Pool Marcos-Carbajal7,8; Alessandro Zulli5; Juan Gomez De La Torre8,9; Jorge Alave10,11; Alexandria Boehm5; Jorge L. Salinas1
1 Division of Infectious Diseases & Geographic Medicine, Stanford University School of Medicine, Stanford, CA, USA
2 Division of Epidemiology, School of Public Health, University of California Berkeley, Berkeley, CA, USA
3 School of Medicine, Universidad Peruana de Ciencias Aplicadas, Lima, Perú
4 Department of Internal Medicine, Rochester Regional Health/Rochester General Hospital, Rochester NY
5 Department of Civil and Environmental Engineering, Stanford University, Stanford, CA, USA
6 Denver Health Medical Center and University of Colorado, Denver, CO
7 Molecular Biology Research Laboratory, Universidad Peruana Unión, Lima, Perú
8 Institute of Biomedical Research, Ricardo Palma University, Lima, Peru
9 Microbiology Department, Laboratorios ROE, Lima, Perú
10 School of Medicine, Universidad Peruana Unión, Lima, Perú
11 Infectious Disease Department, Hospital Cayetano Heredia, Lima, Perú

Background: Wastewater-based epidemiology offers a non-invasive approach to monitor pathogen circulation. However, its utility for tuberculosis surveillance in healthcare settings is not well established. We evaluated the feasibility and challenges of detecting Mycobacterium tuberculosis complex in wastewater from three hospitals in Lima, Peru. 
Methods: From July to October 2025, we collected weekly wastewater grab samples from two locations at each of the three tertiary-care hospitals: infectious disease (ID) wards (where tuberculosis patients were hospitalized) and main hospital outlets. We detected M. tuberculosis complex DNA using digital droplet PCR targeting two complementary molecular markers: IS6110 (high-sensitivity multi-copy insertion sequence) and RD9 (high-specificity deletion marker). Samples with at least three positive droplets were classified as detected. We calculated detection rates as the proportion of samples that were positive and assessed associations with weekly tuberculosis case counts using logistic regression. 
Results: M. tuberculosis complex DNA was detected in 50% (36/72) of all wastewater samples across both sampling outlets in all three hospitals. IS6110 was detected more often than RD9 (49%[35/72] versus 18%[13/72]; McNemar's test p<0.001), with fair inter-target agreement (Cohen's κ=0.32, 95% CI: 0.10-0.54, p=0.005). Detection of both targets in 17% [12/72] of samples represented high-confidence M. tuberculosis complex positives. Detection was higher in ID ward outlets versus main hospital outlets (56% [20/36] vs. 44% [16/36], p=0.35). Substantial inter-hospital heterogeneity was observed in ID wards (Hospital A: 8%[1/12], Hospital B: 92%[11/12], Hospital C: 67%[8/12]; Fisher's exact p<0.001). Logistic regression revealed no significant relationship between case counts and detection probability (IS6110: odds ratio=1.10 per case, 95% CI: 0.90-1.38, p=0.365; RD9: odds ratio=1.19 per case, 95% CI: 0.95-1.53, p=0.141).  
Conclusions: In this pilot study with a limited sample size, detecting M. tuberculosis complex in hospital wastewater in a high tuberculosis-burden setting was feasible at both the ID ward and general hospital sampling points. Substantial inter-hospital variability suggests local factors, including infrastructure, infection control practices, and patient flow, may influence detection.
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Background: Blood-based host transcriptomic signatures, including the 6-gene RISK6 panel, have shown accuracy suitable for TB screening. The TB-SIX assay (LyoDx, UK) operationalizes RISK6 as a multiplexed, semi-automated RT-qPCR test. Whether TB-SIX meets WHO accuracy targets for a TB screening test and performs equivalently to RISK6 has not been established.
Methods: Between April-June 2025, we enrolled consecutive adults and adolescents (≥12 years) with presumed TB at two outpatient clinics in Kampala, Uganda. Whole blood was collected into PAXgene RNA tubes; TB-SIX and RISK6 testing were performed under blinded conditions by independent operators. Sputum samples underwent Xpert MTB/RIF Ultra and liquid culture. Concordance between TB-SIX and RISK6 was assessed using Pearson and Spearman correlation, Diagnostic accuracy was assessed against a culture-based microbiologic reference standard (MRS) using receiver operating characteristic (ROC) analysis.
Results: Among 101 participants enrolled, mean age was 36.5 years (range: 12–74), 52 (51.5%) were female, 27 (26.7%) were living with HIV, 19 (18.8%) had diabetes, and 30 (29.7%) had culture-confirmed TB. TB-SIX scores correlated strongly with RISK6 (Pearson r=0.95; Spearman ρ=0.96; both p<0.001), confirming assay-level concordance. Among 83 (82.2%) participants with valid MRS results, area under the curve for TB-SIX was 0.91 (95% CI: 0.84–0.97) against MRS and 0.88 (95% CI: 0.81–0.95) against Xpert Ultra. At a cut-point maximizing overall accuracy, TB-SIX showed 96.7% sensitivity (95% CI: 83.3–99.4) and 73.6% specificity (95% CI: 60.4%–83.6%) against MRS, with similar performance against Xpert Ultra.
Conclusions: TB-SIX exceeded WHO minimum accuracy targets for a high sensitivity TB screening test and performed equivalently to research-grade RISK6. It offers a more accurate alternative to symptom screening and simpler alternative to chest radiography for identifying individuals who require confirmatory diagnostic testing for TB.
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