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1. Collection of bioresources and establishment of "Integrative
Asian TB Genome Database"

2. ldentification of genomic biomarkers
2.1. Host factors
2.2. Pathogen factors (under submission)
2.3. Host-pathogen interaction

3. Drug response and predictive algorithm
3.1. Drug response gene
3.2. Development of predictive algorithm

4. HLA In COVID-19 patients and related studies (in preparation)



1. TB Control Strategy Utilizing WGS (whole genome

sequencing) of Mycobacterium tuberculosis (MTB)
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MTB lineages
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Chiang Khon Roi et Kalasin Maha Central
Rai Kaen Sarakham Chest
Institute
of
Thailand

HAP3 Cohorts:

- WGS of MTB

- human genomic DNASs

Received DNAs = 1,152

QC pass =1,070

WGS pass =1,051

lineagel lineage2 lineage3 lineaged  MIXED
Chiang Rai 91 (42.7%) 93 (43.7%) 1(0.5%) 28 (13.1%) 0
Khon Kaen 191 (59.3%) 116 (36%) 0 11 (3.4%) 4(1.2%)
Roi et 86 (63.7%) 39 (28.9%) 0 7(5.2%) 3(2.2%)
Kalasin 72 (62.1%) 37 (31.9%) 0 5(4.3%) 2(1.7%)
Maha Sarakham 113 (65.7%) 51 (29.7%) 0 7(4.1%) 1(0.6%)
Central Chest
Institute of 11 (11.8%) 75 (80.6%) 0 7 (7.5%) 0
Thailand
Total 564 411 1 65 10




2. ldentification of genomic biomarkers
2.1. Host factors
2.2. Pathogen factors (under submission)
2.3. Host-pathogen interaction




2.1 International Meta-GWAS (host genetics) for Tuberculosis
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2.3 Host-Pathogen GxG Analysis for Tuberculosis
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Phelan J, et al. Nature Communications, 2023 "



2.3 GXG Association Analysis for Tuberculosis

8 gene regions including FSTL5 were detected (p < 5% 10-8)
DAP and RIMS3 link to the IFNy cytokine and host immune system
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Phelan J, et al. Nature Communications, 2023
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~logio(p)

3.1 GWAS for Adverse Drug Reactions and
Pharmacokinetics in TB Patients

Liver injury induced by anti-TB drugs Isoniazid levels in blood
(SATREPS, 79 cases vs 239 controls) (e-ASIA JRP, 66 cases)

NAT2 (P=6.9x 1011) NAT2 (P =7.1x 1079)
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Suvichapanich et al. Antimicrob Agents Chemother. 63(8): e02692-18 (2019)
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3.1 NAT2 is Associated with Isoniazid Levels,
Affecting Both Efficacy and Toxicity
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Fukunaga et al. Front Genet. 12:652704 (2021) 11



Time required to achieve
negative sputum smear test (day)

[
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3.2 Prediction for Appropriate Administration of Isoniazid
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The achievement to AUC 2 17 pug-hr/mL by
2 to 3-times increase of isoniazid dosage
will lead to better TB treatment outcomes.
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4. High Resolution HLA Analysis of Thal COVID-19 Patients
3 weeks Training of NGS and Data Analysis in August 2022

NGS based HLA Seqguencing Analysis of NGS-HLA Data

Trainer: Yosuke Omae, Chales Khor, Katsushi Tokunaga Trainer: Charles Khor
Trainee: Trainee: 1. Naphatcha Thawong
1. Naphatcha Thawong, Ministry of Public Health, Thailand 2. Thoranin Intarajak
2. Thoranin Intarajak, Chulabhorn Royal Academy, Thailand ST
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