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Pathogen Genomic Epidemiology

Linking genomics with epidemiology
Assembled reference genome
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Gene content
Genome organization

Whole genome sequencing of single isolates

Comparative genomic studies with multiple isolates

Plivlopanatic T Bermenoniakmlinds Effective Transmission Recombination Genome-wide
viog g v Population Size Mapping Hotspots Association Studies

Klemm and Dougan. 2016. Cell Host Microbe. 19(5), 599-610
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‘Global’ GAS Population Genomics

Global database of 2,083 GAS genome sequences
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~300 evolving lineages
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Extensive sequence variation in genomes exhibiting the same emm type

> Caution when using emm as a marker of ‘relatedness’
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Accessory Genome as a
Geographical Marker

~12,000 SNPs
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Disease Is Not Evolutionary Restricted
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I Abscess

[ Acute Gastritis

[ Arthritis

[ ]Deep soft tissue infection

[ IFever

__|Genital

- [l Meningitis
&= Il Necrotising fasciitis

&5 Il Pharyngitis
"“ D Pneumonia

] |:| Pueperal sepsis
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§ [ Scarlet fever
§ I Sore throat
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Population Genomics P

» Extensive genotypic and serotypic diversity (e.g. >200
emm types)

» Vaccine safety concerns due to the autoimmune
disease caused by repeated GAS infection

» Antigen gene carriage is not universal

» Extensive antigenic variation also reported
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Global Vaccine Antigen Carriage
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Only 16 candidate vaccine antigens provide >99%
global coverage
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Vaccine Vaccine antigens Europe Oceania  North South Asia East TOTAL

America America Africa
gi*;len ) gtyASpyCEP; >99%  >99%  >99%  >09%  >99%  >99%  >99%
Spy7 Spy0651; Spy0762;
(7-valent) Spy0942; PulA; >99% >99% >99% >99% >99%  >99% >99%

OppA; SpyAD; ScpA
Combo #5  TF; ScpA; SpyCEP;

(5-valent)  ADI; SLO >99%  >99%  >99% >99%  >99%  >99%  >99%

StreptinCor  M-protein eptiope 39% 26% 15% 12% 34% 17% 23%
MJBVAX J8 (M-protein) - DT 45% 41% 31% 31% 57% 25% 37%
S2-J8 S2 (SpyCEP); J8 >99%  >99% >99% >09%  >99%  >99% = >99%
30-valent 30 M-protein 71% 33% 75% 53% 73% 28% 48%

30-valent 30 M-protein with

: 77% 51% 83% 59% 83% 33% 60%
with Mrp Mrp



\\\Hl/// o
7

23rd PUBLIC HEALTH

D
=
-,

“ SUMMER SCHOOL

UNIVERSITY OF OTAGO, WELLINGTON

Summary

X,

THE UNIVERSITY OF

* Genomics is a key technology in current/future public health

* Diagnostics
e Surveillance

e Vaccine design
* |dentify molecular markers of disease

* The ability to maximise the utility of genomics relies on

comprehensive sampling and routine surveillance
* Bacterial evolution is dynamic and an ongoing process
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