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Cluster analysis: Which threshold should | use?
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30 MST: CalibrationSet_Outbreaks_mbaol-mabs [snapshot 26.01.2022 13:26]

* Cluster analysis = Grouping of isolates i

BeABE|® (X0 | Xm|E €9

« E.g. based on a specific genetic threshold Ridom typer o b
H (Seqsphere+) §1 /1\4 MST Cluster 1
Reason for cluster analysis @%hm%
* Outbreak investigation (identify likely transmission chain) -
« Surveillance/population genomics = detect circulating R
lineages or dominant clones Y s
* Hospital epidemiology = detect nosocomial spread mH e
»  Environmental studies - identify common contamination Epe
sources =l
[] Non-DCC strains
[ ] unknown

[ s15

[ st
Different patient isolates clustering together with very low distances: i
D ST101

person-to-person transmission o s

W s30

or transmission from the same environmental source -
or contamination (pseudo-outbreaks)

[] Other ST

3. Subspecies
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° Cluster analysis e Gr‘ou ping Of isolates %4 MST: CalibrationSet_Outbreaks_mbol-mabs [snapshot 26.01.2022 13:26]
MST View Panels
* Cluster threshold = genetic threshold ~ [B/& @& [ ¥ B = amii €&
to group isolates & - ;—% "
Depends on k‘ ﬁ“ o
. @I‘Lﬂn;, MST Cluster 1
* Species %
g wi 20
* Mutation/recombination rate (). [
/ X 4 2157 B
 Hypermutators 1 f
Wuzinski2020 ]_/ m)?
* Typing method 20 v
« Sampling timeframe MST Cluster 3 Ridom typer (SegSphere+)
* Epidemiological question Cluster threshold: 25
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WHICH THRESHOLD SHOULD | USE?

CgMLST distance (alleles)
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Compare isolates with known epidemiological links

50 -

Groups

Research Center Borstel
Leibniz Lung Center

Groups

. A: Extra-pulmonary outbreaks

. B: Clustered pulmonary isolates -
Transmission supported by epi data

. C: Clustered pulmonary isolates -
Transmission not supported by epi data

' D: Diversity within individuals (CF patients)

Group Links Isolates Patients Studies Clusters

A 444 37 37 2
B 43 20 20 3
C 23 21 21 2
D 1150 291 69 3

3

6
7
/

99% pairwise comparisons between epi-linked isolates < 25 alleles
90% pairwise comparisons between epi-linked isolates < 10 alleles
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* Reinfection vs relapse
« Same ST (M. abscessus)?

* Do they cluster together in phylogeny?

Patient 2: reinfection

2300

Patient 2: relapse

 sT2s Tree scale: 0.1
—
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3. Subspecies
- massiliense

. abscessus

1. cgSNP (Ruis2021)

[] pcet
[] pcez

|| Non-DCC strains

[ ] Unknown
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Tree scale: 0.1

8ouBIBjRl /00 SA SUIBLS /DDJ-UON

20UBI8jal 90 SA SUIRAS 9DDJ-UON

80uUBIBJBI GO SA SUIBLS GDDO-UON

@ousiejal $DQ SA SUlBAS $DDJ-UON

20UBJ8JRI GEDDQ SA SUIRJS q/egDD-UON

20UsIajaI BEDDQ SA SUIBJS G/egDDd-UON

20uBIRjRl ZDDA SA SUIBLS ZDDd-UON

soualejal | JDd SA SUlel)s | DDJ-UON

@oudlajel £00a SA SUless £00d

|ousI8jal 900 SA SUBAS 9000

20uaI8jal GO SA SURAS 6000

@ouaI8jal $O0Q SA SulelS $00d

20UdI8ja1 4gDDQ SA SUlRAS 4ED0d

@0usJ8j8) BEDDQ SA SUlBAS 4EDDd

20UBI8j0 4EDNA SA SURAS BEDDA

souBlejel BEDOA SA SURIS BEDDA

ouBIBjel DDA SA SURAS ZDOd

8ouBJejel DDA SA SUIBSS 1000
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« Use published thresholds (e.g. 25 or 10 for M.

Cluster dynamics vs threshold (0-300 alleles)

abscessus) ] .
—— Largest cluster size
. . . 80| — Average cluster size
« Compare known epidemiologically related samples — Number of clusters
* Put your samples into context o
* Do they belong to global clones?
* Isit a hypermutator? 3
8 40
* Visualise genetic distances and groups
» Try different thresholds -
* What happens if | would choose another one?
« Use thresholds not as a fixed cut-off but only as a tool "

to guide epidemiological investigations 7 s "~ ~ o3 Sa s
Threshold (alleles)

> "\1 5 | k\.‘
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CLUSTER ANALYSIS TOOLS €y

e GUI: pubMLST + Grapetree

* Only allows to visually recognize groups, does not define them
« Desktop GUI: Ridom Typer (SeqSphere+) (

« Allows to visualise clusters using user-defined thresholds
e CLI: MTBseq ( )

« By default outputs groups of isolates with a distance threshold of 12 SNPs (can be changed)
« CLI: FastBaps ( )

* Does not use a fixed threshold, clusters based on bayesian population genetics
e CLI: PopPUNK ( )

* Does not use a fixed threshold, cluster based on k-mer distances in the core and accessory genome
« CLI: Reportree ( )

* Supports dynamic cluster definition across multiple genetic distance thresholds
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