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Intended Learning Objectives

* Specific objectives for this session:

Work with a real-life scenario and data

Learn to work in an interdisciplinary team

Familiarize yourself with tools for genomic analysis (Pathogenwatch)

Familiarize yourself with visualization tools for genomic epidemiology
(Pathogenwatch and Microreact)
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 Related to other course objectives:
1. Assembly of llumina data > Nabil Alikhan (Tue 28th)



Outline

This session consists of the following elements:

1. Scenario
» Presentation of a real-life dataset for genomic analysis

2. What shall you do next”?

» Reflection on the main steps that can be performed for genomic analysis after
genome assembly

3. Pathogenwatch
 Brief introduction to the platform
* Demo

4, Microreact demo



Scenario

@c
You are a team of scientists working at Public Health England (now
UKHSA).

You have 533 Salmonella enterica serovar Typhi isolates from 2014-
2017

available in your lab.
These were isolated all over the UK, but 92% have a patient travel history.

You want to use this routine data for passive surveillance to inform
Public Health actions in different geografical regions.

The epidemiologist in your team has taken care of gathering all the
metadata (e.g., year of isolation, host age, travel history, clinical symptoms,

)

|solation and species identification were carried out by your
microbiologist. They also performed DNA extraction and lllumina
sequencing.

Your has assessed the quality of the sequenced reads
and assembled the genomes. After genome QC,.you'ré left with 524
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What shall you do next?



—
What shall you do next? %

Genomic typing:

MLST

CcgMLST

Species-specific genotype schemes, e.g., genotyphi for Salmonella Typhi

Species-specific schemes for surface antigens, e.g., K types and Otypes in Klebsiella pneumoniae
AMR genes

Virulence genes

Plasmids

Phylogeny:
¢ Alignment

Visualization

Visualization and interpretation




Pathogenwatch
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Pathogenwatch
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@& 5 genomes uploaded
@ 45 analyses completed

@ Salmonella Typhi
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Core Summary
Genotyphi
Inctyper
MLST (EnteroBase)
Serotype
Stats
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Pathogenwatch
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SEROTYPE  MLST - EnteroBase GENOTYPHI INCTYPER
a SEROTYPE ST  PROFILE GENOTYPE SNPs CALLED  INC TYPES
B 257355 Typhi 2 112115 2 87
B H145100625 Typhi 1 1111115 431.1EA1 87 IncFIB(K)
B B 238765 Typhi 1 111,115 4314 87 IncFIB(pHCM2)
B B 267844 Typhi 2 112715 33 87
B 220164 Typhi 2 1121115 0.0.1 87



Microreact

= Salmonella UK travellers 2014-2017 ©

SEARCH IN ALL COLUMNS

524 of 524 =

Map Ll Chart = = U3 - —
[iver = = GO = = @: 2 =
Norway Russia » 150
2
Canada Un 100
) Belarus 5
=
Ukraine 2
rance Kazakhstan " 50
M i
North ongoLa é
: f Italy Uzbekist
ted Spain, zbekistan
e Atlantic P @ Turkey . , 0 -
< ch@d apar| O NN N N W
Ocean Moraceo  Tunisia &, o 333° R&7a NaaNa
tibya e saudi A
exicq Cuba Arabia @nan Dol
Mali | Niger GENOTYPHI GENOTYPE (coloured by MLST ST (EnteroBase))
My Senegal S Sudan f-Neinen Thailand Q
Phitippines -
e 1 S e D @ SrilLanka T =
Colombia (Cameroon. Md@)sia 2
© 3 enya : . -2 200
nesia c =
Paf E = -
Ta ia [
O 10 ey Brazil AL L 4 G é 100 -
oA 5 -
105 Bolivia - k] =
h v @Qiszesia i dian Eole A2 . =
P Siolit
29982, 0 Australia| £ S P EcCE8 e og a5 8522882858 8E2
Atlantic South Africa c=al 588- 585388525558 5825553¢5583
€% 252 & 23 = £
§< g 5096 § TESTZS5F 2255 SEcge
18z Argentina Ocean - 2 35S Tde FEef CuvE
I a g 2 €3
= @ g2
35
5
| 3,000km | 2
5
@ mMapbox © Mapbox © OpenStreetMap Improve this map COUNTRY OF ORIGIN (coloured by GENOTYPHI GENOTYPE)
== T = = =
= = F=
5 8 200 500
5
@ 400
£ S 100 8
£ 100 =
% é I 5 300
o H 3
3 2 T TLIiRallasiutsiiaRiiiasit | s
S5 8RS SITBOF5TIS 8 £
£ 50 S8s58552 88 cEb g iEcg8258s £
S CEROUEE5ETs Eagzo2sc SN~ 8E5%
z g¥e w%9 3 252 Fed se SEgE 2,
2 § N 5 oo N
< o 2 > ]
<E
o T T T T 55 °
< w © ~ 2 s
z L o = £ 3 K] 8
& & & & S 2 B
DATE (coloured by Ciprofloxacin) COUNTRY OF ORIGIN (coloured by Ciprofloxacin) TRAVEL ASSOCIATED (coloured by MDR) 97.492 canvas.
Metadata 12/29/2013 (9 4years 01/01/2017 (4 + =
200
100
07 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
2014 March May July November 2015 March May July ember November 2016 March May July 2018
2014 February  March April May June July August  September October November December 2015 February  March April May June July August  September October November December November December 2017

uoposjeg | pusbe

smain | AioisiH



Microreact
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@ OPENACCESS B PEER-REVIEWED

RESEARCH ARTICLE

Informal genomic surveillance of regional distribution of
Salmonella Typhi genotypes and antimicrobial resistance via
returning travellers

Danielle J. Ingle [@], Satheesh Nair, Hassan Hartman, Philip M. Ashton, Zoe A. Dyson, Martin Day, Joanne Freedman,
Marie A. Chattaway, Kathryn E. Holt &, Timothy J. Dallman 3

Paper: htips://journals.plos.org/plosntds/article?id=10.1371/journal.pntd. 0007620

Pathogenwatch collection: htips://pathogen.watch/collection/wcu2dojnu7ns-ingle2019

Microreact project for GenEpi-BioTrain: hitps://microreact.org/project/sHYMekifNfNvNgsuGPtwrM-genepi-
biotrain- salmonella-uk-travellers-2014-2017
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