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and Their Application





Swine acute diarrhea syndrome (SADS)



Versatile Emerging infectious disease Observatory (VEO) 
https://www.veo-europe.eu/about-veo

The general model of EID 
is pathogens transmit from 
wildlife, adapt to domestic 
animals and then human.

Q: Can we detect and 
respond to this threat very 
early and stop the 
pandemic even before it 
reach human population? 



https://www.lshtm.ac.uk/newsevents/events/one-health-ecohealth-and-
planetary-health-bridging-disciplines-post-covid-19

https://timesofindia.indiatimes.com/city/vijayawada/planetary-health-key-to-avoiding-future
pandemics-experts/articleshow/88529601.cms















Microbial Genomics Human Genomics 



https://assets.publishing.service.gov.uk/government/uploads/system/uploads/image_data/file/47286/Health_Matters_AMR_960x6404.jpg

The number of deaths in 2020 is 700,000



• 3 isolates of colistin resistant MVST 

• +WGS (short read) of 24 global 
isolates from NCBI.

• Similarity of isolates evaluated by 
• Pairwise SNV distances
• flbAB-hin deletion profiles
• Plasmid profiles



Core genome phylogenetic tree of the 27 MVST. The phylogenetic clades 
correlated with chromosomal fljAB-hin deletion and plasmid profiles. Several 
groups are related by transmission. 
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blaTEM-1, blaCTX-M-55 and mcr3.1 are all co-located in IncA/C plasmids in 
Thai isolates. Defining structures of drug resistance gene segments 
facilitate further tracing of transmission 

mcr-3.1 blaTEM-1blaCTX-M-55



Settings: Population based 
study in Chiangrai 2017-
2020

Pairwise SNV distances 
cutoff: 20

Large genetic cluster: >10 
patients





whiB7

clarithromycin

L1.2.2 (EAI2),
whose incidence =800,000 /y



Analysis of whiB7 in MTB reveals novel AT-hook deletion mutations 

• 40500 WGS of global isolates 
including L1-L8.

• c.191delG specificity to 
L1.2.2 is confirmed.

• c.191delG results in the loss
of β-turn structure and C-
terminal AT hook.

• Other mutations causing loss
of AT hook have been
identified

• 192dupG
• 4 M mutations
• Deletion of core amino acid of 

AT hook in 17 sublineages.
Manuscript submitted
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L1 (n=412)

L2-4 (n=676)

Univariate Hazard Ratio 
3.33 (95%CI 2.2-5.1)
Adjusted Hazard Ratio 
1.72 (95%CI=1.1-2.7)
(adjusted for gender, age, and ethnic background)Inter J Tuberc Lung Dis 2019 (in press)

, NSTDA, MU, DMSc, JATA 

aHR 1.49 (95%CI:1.08-2.06)s
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Interpretations are multidisciplinary.

Fastq from 1187 
isolates

(from NGS)

vcf (compared 
with ref. genome) SNV table (xls, cvs)

Phylogenetic trees 
(BI, ML, NJ)

Principal 
component 

Analysis

Genotype 
assignment

Pairwise SNV 
distances

Transmission 
Analysis 

Drug Resistance

Correlation
Drug Resistance 

Prediction

Phenotypic 
Correlation

Human genetics 
Correlation

Virulence genes/ 
immune epitopes

De novo contigs

(no ref.)

IS6110 localization

DR region

In/del analysisIn/del analysis
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