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The number of deaths in 2020 is 700,000







pandemic occur only once 

may be multiple steps

detection of the potential pandemic strain needs to be done at the 
early step to mutations or early phase of clonal expansion 

genomic surveillance. 









For

Clinical diagnosis

Sentinel sequencing 
of  lower respiratory 
tract infections and 
CNS infections.





Metagenomic 
diagnosis

Clinical diagnosis

Sentinel sequencing of 
lower respiratory tract 
infections and CAN 
infections.

Providing comprehensive 
information on drug 
resistance.

Detecting both 
presence/absence of  genes 
and resistance-conferring 
mutations

 may be 
overcome by targeted NGS





Profiles of  resistance-conferring 
mutations in 1764 MTB-L1 isolates. 
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• Many genes 
• Validation (diversity and 

accuracy) needs to be done for 
each species



Plasmids

Rapid 
spreading 
across species.
Many ARGs can 
be transmitted 
together.

Mobile genetic 
elements

May be in plasmid 
chromosome.

Chromosome



Gene (arrow) maps of IncA/C plasmids of 3 isolates of Salmonella enterica serovar 
4,[5],12:i:-. ARGs are in pink. blaTEM-1, blaCTX-M-55 and mcr3.1 are all co-located in Thai 
isolates. Defining structures of ARGs-containing segments facilitate tracing of 
transmission. 

mcr-3.1 blaTEM-1blaCTX-M-55



Core genome phylogenetic tree of 27 isolates of S. 4,[5],12:i:- (Monophasic S. 
Typhimurium). The phylogenetic clades correlated with chromosomal fljAB-hin 
deletion and plasmid profiles. Several groups are related by transmission. 
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• S. Kentucky ST198 is usually resistant to 
fluoroquinolones, due to mutations in gyrA 
and parC, and to 3rd gen cephalosporins, 
making it in the priority list of WHO.

Salmonella Genomic Island 1K (SGI1-K).



• Complete genomes of 

• The origins of the other samples were Spain [10], Switzerland [6], Israel 
[2], USA [2], China [5], Canada [1] and Indonesia [2].





SRC73 (AY463797.8) 

Thai

China

SSSE-01



Metagenomic 
diagnosis

Clinical diagnosis

Sentinel sequencing of 
lower respiratory tract 
infections and CAN 
infections.

Drug resistance 

Providing comprehensive 
information on drug 
resistance.
Detecting both 
presence/absence of 
genes and resistance-
conferring mutations
Time consuming-. may be 
overcome by targeted 
NGS
Not all genetic 
mechanisms of 
phenotypic resistance are 
known. 

Genotyping



• Ages
• Geography 
• Ethnicity 
• Host genetics

• Drug resistance
• Transmission potential 



whiB7 

clarithromycin

L1.2.2 (EAI2)-16-20% of MTB in 
Thailand and 800,000 new cases/y.
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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



Minimal Spanning tree links isolates with edge<X by minimizing the 
numbers of  required mutations to explain the set of  samples.





• Sampling proportion (17%)

(38%) clustered
L2.2.(Anc) 57% L2.2.(Mod) 

(large) clusters . About 30% 
of all Beijing cases belonged to large clusters.

Risk factors for clustering

Risk factors in Large clusters L2.2 
(Beijing)

Imprisonment
Treatment Failure

L1

L2.2/A

L2.2/M
L4







Rare Deseases











The presence of  multiple pathogen genotypes in a population may 
indicate co-evolution 











Total samples

The major PCA group (mostly Thai)
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