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Today’s schedule

Time

Activity

12:10-12:50 (40 mins)

Lecture: Klebsiella virulence typing - part |

* Anintroduction to Klebsiella virulence determinants
* The capsule and K-/KL-types

* Lipopolysaccharides (LPS) and O-types

* Anintroduction to Kaptive

12:50-13:00 (10 mins)

Class discussion

13:00-14:00 (1 hour)

Lunch

14:00-15:15 (1 hour 15 mins)

Kaptive hands on practical

15:15-15:30 (15 mins)

Break

15:30-16:00 (30 mins)

Kaptive hands on practical (continued)

16:00-16:30 (30 mins)

Data sharing workflow mapping (Nicole Dagata)




Lecture outline: Klebsiella virulence typing — part |

1. Anintroduction to Klebsiella virulence determinants

2. The capsule and K-antigen types
3. Lipopolysaccharides (LPS) and O-antigen types

4. Anintroduction to Kaptive



An introduction to Klebsiella virulence determinants



Different infection types driven by Klebsiella

Members of the KpSC can cause a variety of different infection types:

Those causing healthcare associated infections (HAI) in immunocompromised individuals
are often referred to as ‘classical’ strains

Those causing community acquired infections (CAl) in healthy individuals are often
referred to as hypervirulent strains

Pathogenicity/virulence factors commonly associated with more severe cases can be
detected from whole genome sequencing (WGS) data

Parameter

Characteristic(s) for strain type

Classical

Hypervirulent

Common types of infection

Susceptible population(s)
Capsule type(s)

Siderophores (% of strains
expressing siderophore)

Geographical concentration

Primarily acquired infection type

Frequency of reports of
antibiotic resistance

Pneumonia, UTI, bacteremia

Immunosuppressed (diabetics, patients
with malignancies)
Capsule serotypes K1-K78

Enterobactin (100), yersiniabactin (17-46),

salmochelin (2—4), aerobactin (6)
Worldwide
Nosocomial
Frequent (ESBL and carbapenemase
producing)

Pyogenic liver abscess; bacteremia; lung, neck, and
kidney abscesses; pneumonia; cellulitis;
necrotizing fasciitis; myositis, meningitis;
endophthalmitis

Diabetics, healthy people

Hypercapsule serotype K1 (93%) or K2

Enterobactin (100), yersiniabactin (90), salmochelin
(>90), aerobactin (93—-100)

Primarily Taiwan and Southeast Asia

Community acquired

Infrequent

Paczosa and Mecsas 2016, MMBR



Pathogenicity/virulence factors in Klebsiella

* Many factors contribute to the ability of
K. pneumoniae strains to cause disease
and evade host defences

Type 3 fimbriae
. Siderophores:
* The most well studied of these are: Enterobactin % Fe3* Capsule (K1-478) Type 1 fimbriae
° Siderophores Yersiniabactin @ Fe3* T / LPS
* Fimbriae/pilli N e e e e
 Capsule
* Lipopolysaccharide Classical kp  SESEERO ([ | % L@
* Toxins e.g. colibactin Hypervirulent Kp 5=

* Other less well studied factorsinclude:  ggerophores:

 Outer membrane proteins (OMPs) Enterobactin # Fe3*
e Porins Yersiniabactin @ Fe3*

\\ LPS
Hypercapsule .
3 (K1 &K2) \Type 1 fimbriae
Salmochelin A Fe

Aerobactin ® Fe3* Type 3 fimbriae

Efflux-pumps

l[ron-transport systems
Allantoin metabolism systems
Many others...

Paczosa and Mecsas 2016, MMBR



Pathogenicity/virulence factors in Klebsiella

* All K. pneumoniae encode a subset of
four core chromosomally integrated
pathogenicity/virulence factors for

establishing infections in mammals:

* Entlocus encoding the siderophore enterobactin
* Types 1and 3 Fimbriae/pilli (fim and mrk loci)

* Lipopolysaccharide (O-antigen)

* Capsular polysaccharide (K-antigen)

* Hypervirulent strains may have:
* Specific capsule types

* Othersiderophores (e.g. yersiniabactin, aerobactin,
salmochelin)

* The genotoxin colibactin

* This lecture focuses on:
* K-antigens
* O-antigens

Paczosa and Mecsas 2016, MMBR; Wyres et al. 2020, Nat Rev Microbiol

Type 3 fimbriae
Siderophores:
Enterobactin #* Fe3* Capsule (K1-K78) /TYP91 fimbriae
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Type 3 fimbriae

Siderophores:
Enterobactin # Fe3*
Yersiniabactin @ Fe3*
Salmochelin A Fe3*

Aerobactin ® Fe3*




The capsule and K-antigen types



The capsule & K-antigen types

* The capsule is a a tight matrix of polysaccharide
(re|:1>:eat|ng sugar units) that is tightly attached to the cell
surface

* The capsule is a major virulence/pathogenicity factor that
protects K. pneumoniae, e.g. from:

* Phagocytosis

e Serum killing

* Desiccation

* Predation (e.g. phage and protists)

* Laboratory serotyping . ' : ¢
* Developed 1916-1977
» ~77 serotypes defined
+ Technically difficult s TPt
* Costly & reagent production is complex

 Some strains (10-70%) untypable
* Issues with cross reactivity

Antimicrobial peptides
—l (ex. human B-defensins,

lactoferrin)

Complement mediated
l lysis and opsonization

* Molecular methods, e.g. RFLP, PCR
* Limited resolution o [
* Technically challenging due to genetic structure

Paczosa and Mecsas 2016, MMBR; ' - -



https://asm.org/image-gallery/capsule-stain

The capsular polysaccharide biosynthesis locus (cps)

* The capsule is encoded by the cps
(capsular polysaccharide

> )
. . N 6W~ \) & 3
blosyntheS|s) locus C WO 3 W

¢
?s .
q?*\? & W B @ P «0"%"\1 &

* 10-30kbp In size /PL.' L <—— Sugar synthesis —> L.
3 genes
» Adjacent to lipopolysaccharides E (highty variable)
(LPS) O-antigen locus £ .

. . Drawn from pool of
* Mosaic genetlc structure ~500 proteins

* Terminalregi d d . N,
erminalregions encode conserve >160 @ . @ .

genes mostly involved in capsule distinct @

assembly and translocation K-loci .

* Centralregion is highly variable,
encoding polysaccharide biosynthesis |
genes and other assembly genes ey

(diversifying selection) B
eonrensorese Wyﬁ? i Wyres et al. 2016, Microb Genom



Previous methods of capsule typing: wzi typing

R

»

* The Wzi outer membrane protein is involved in the attachment -
of the capsular polysaccharide to the outer membrane @ 0o
32
* PCR amplicon sequencing of 447nt 5’ region of conserved S 5.
gene wzi, sufficient to distinguish a set of 77 serotypes strains, £ -
with 94% accuracy B
c 1.0 -
* Members of the same K-type share near-identical sequences 5 05
s U907
* Kleborate will use Wzi typing if K-typing with Kaptive is not S 0.
specifically called € "0 05 10 15 20 25 30 35

* Not suitable for non-KpSC members log (total genomes per K locus)

Brisse etal. 2013, J Clin Microbiol; Wyres et al. 2016, Microb Genom



Previous methods of capsule typing: wzc typing

X <
N «ﬂf o Oy 0(0 o N ﬂ &

\& W 0

o ?§

* Wzc is an inner membrane protein with a C-terminal tyrosine
kinase domain that interacts with outer membrane protein
Wza forming a trans-envelope capsule translocation complex

* PCR amplicon sequencing of a ~350bp variable region 2 (VR2)

of conserved gene wzc
<« 4 * 294% sequence identity shared by
KP-wzc-CR2  KP-wzc-CR1 members of the same K-types 2 150

(3129~3148) (3414~3431) * Additional sequencing of wcuG

required to discriminate K22 & K37
(frameshift mutation)

100

()]
o
1

Count of pairwise comparisol

* Additional analyses required for
wzc deficient/acapsular K15 & K50
(transposase activity) 0 5 10 15 20 2

wzc nucleotide divergence (%)

Pan et al. 2013, PLOS ONE; Wyres et al. 2016, Microb Genom
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Ca psSu le typi ng in the WGS era 200 S """

KL172
27,593 bp

KL1T3
25719 bp

* Higher resolution over previous single-gene based
methods as the entire locus can be examined

KL1T4
24,175 bp

KL175
28,533 bp

* More robust than single-gene typing methods, and e
eliminates cross-reactivity problems i
* In addition to ~77 serologically defined (K-types), S
there are several capsule locus (KL-types) that can s

be defined genetically

30,215 bp

KL181

* >160 capsule types to date

KL182

* KL>100 are serologically defined
* KL<100 are genetically defined

KL184
26,378 bp

 Serotype (capsule) switching occurs

KL185 ! \ % identity
26,482 bp |

KL186
25,893 bp

Wvres et al. 2016, Microb Genom:Lam et al. 2022, Microb Genom: Gorrie et al. 2022, Nat Commun

2.5kb



The cps locus is a recombination hot spot

N

Recombination
free ST258 phylogeny

Frequency of

<« recombination

Wyres et al. 2019, PLoS Genetics.

Phandango data visualization tool: hitns://iameshadfield.github.io/nhandango/



https://jameshadfield.github.io/phandango/

Seroepidemiology of K-types

* Capsule has been proposed as
a target for infection control
strategies, e.g.

* Vaccines
* Monoclonal antibodies
* Phage therapy

* Understanding the prevalence
of different capsule types is
critical for intervention
strategies

* Different capsule types can be
associated with infection types

100%

Sample site

Acquisition

Infection status

O serotype

o1

||
—
OL104
.uther
50% K serotype
K1
K2
Plks
K16
25 Bk23
[ K27
= K54
| — - = - Kez
0% — Ke4
Sputum Urine Community  Nosocomi- Carriage  Non-invasive  Invasive other
n=20 n=47 n=107 n=75 n=52 n=79 n=85
Sample site Acquisition Infectiousness
Blood Urine Sputum Community  Nosocomial Carriage Infection Invasive
n=67 n=47 n=20 n=107 n=75 n=>52 n=79 n==85
K serotype
K1 3 45 % 2 4.3 % 2 10.0% 11 103 % 1 1.3 % 0 0.0 % 6 7.6 % 8 9.4 %
K2 9 134% 3 6.4 % 1 50% 8 75% 3 4.0 % 1 1.9 % 4 51% 121 141%
K5 2 3.0 % 1 2.1 % 0 00% 3 28% 1 1.3 % 0 0.0 % 2 2.5 % 2 2.4 %
K16 3 4.5 % 1 2.1 % 0 0.0 % 2 1.9 % 2 2.7 % 0 0.0 % 1 1.3 % 3 3.5 %
K23 0 00% 0 00% 0 00% 1 09% 3 4.0 % 3 5.8 % 1 1.3 % 0 0.0 %
K27 2 30 % 2 4.3 % 0 0.0 % 2 1.9 % 0 0.0 % 0 0.0 % 2 2.5 % 2 24 %
K28 2 30% 2 43% 0 00% 3 28% 2 2.7 % 1 1.9 % 2 25% 2 2.4 %
K54 0 0.0 % 3 6.4 % 0 0.0 % 2 1.9 % 2 2.7 % 1 1.9 % 3 3.8 % 0 0.0 %
K62 3 45% 0 00% 0 00% 2 19% 2 27 % 2 3.8 % 0 0.0% 4 4.7 %
K64 3 4.5 % 1 2.1 % 3 15.0 % 6 5.6 % 6 8.0 % 4 7.7 % 5 6.3 % 3 35 %
Others” 40 59.7% 32 681% 14 700% 67 626% 53 707% 40 769% 53 67.1% 49 57.6 %

* Unidentified or not listed T Significant correlation (see text)

Follador etal. 2016, Microb Genom




Hypervirulent capsule types

* Some capsule types are associated with
more severe infection types, e.g.

* Pyogenic liver abscess
* Meningitis

* Also known as a hypercapsule, hypermucoid,
or hypermucoviscosity phenotype

* Colony morphology
e String test
 Sedimentation assay

« Common hypervirulent capsule types
include K1, K2, and K5

* These capsule types can be commonly found
in clonal groups associated with CAl, e.g.

* Highly serum resistant K1 capsule types are
common among hypervirulent CG23

Lam etal. 2023, Nat Commun;
Klaper et al. 2020, Microorganisms; Wacharotayankun et al. 1993



Hypermucoid phenotypes are driven by rmpADC

* rmp genes, located in the rmpADC locus,
are regulators of mucoid phenotype

* Virulence determinants associated with
hypermucoid phenotypes and hypervirulent
clonal groups

* rmpA regulates rmpD & rmpC transcription

* rmpC s involved in upregulation of capsule
expression

* rmpD drives hypermucoviscosity

* Presentin the chromosome, or on mobile
genetic elements

* Commonly co-localised on mobile elements
with siderophores aerobactin & salmochelin

e.g. Klebsiella virulence plasmid 1; KpVP-1

KpVP-1 (plasmid)

rmp 1

SGH10: 31565 bp

KpVP-2 (plasmid)

mp 2
Kp52.154 pll: 31574 bp

iuc2A (chromosomal)

mp2A

GCF_901421105.1: 31574 bp

Iuc2A (plasmid)

rmp 2A
NCTC5056: 23333 bp

ST67 (chromosomal)
rmp 4
GCF_900451726.1: 31584 bp

ICEKp1 (chromosomal)
mp 3
31560 bp

ybt4 (plasmid)
mp 3
GCF_900173585.1: 9491 bp

O\" ® = o
' other conserved CDS
Q:‘;‘JQGDD QIBCD.-" 3”" l'”“' J”':”‘:[J] ] Dnonconscrvc-dCDS

’ rmp
; D peg-344
~|§p roBCO
’ iroN
P s

O other conserved IS

D other unique IS
(> plasmid rep/sop

.. contig sequence

A O
\&'\‘ oy P %‘3 AV’
N ic 4\& _‘\(e ‘\& ‘\& .‘\\a\‘ 4\& ‘\‘6

contig boundary

& o
N
W P

DK '
2 5kb

Lam et al. 2024, bioRxiv; Lam et al. 2018 ,Genom Med;

Hsu etal. 2011, Microbiol; Wacharotayankun et al. 1993, Infection Immun



Hypermucoid phenotypes are driven by rmpADC

* rmp genes, located in the rmpADC locus,
are regulators of mucoid phenotype

* Virulence determinants associated with
hypermucoid phenotypes and hypervirulent
clonal groups

* rmpA regulates rmpD & rmpC transcription

* rmpC s involved in upregulation of capsule
expression

* rmpD drives hypermucoviscosity

* Presentin the chromosome, or on mobile
genetic elements

* Commonly co-localised on mobile elements
with siderophores aerobactin & salmochelin

e.g. Klebsiella virulence plasmid 1; KpVP-1

* Detected and typed by Kleborate

* Five distinct lineages corresponding to
different locations/mobile genetic elements

* RmST for surveillance and tracking of variants
* Some phenotypic differences

&E ¢
858 s

:‘355{34\,-& 1] gg: Apenones

]

mp 3 — -

i =275

[

= =n=52

B. Capsule production
35+ |+|

SE 0.8+ s .5, § ::: F- .
0.6 o 20

0.0- 19 on — 0 i
EPEEEELE SIS
ArmpADC

ArmpADC

—=170

B ovP-1 pasmid
B xevP-2 plasmid
[ we2ammp2a plasmid
El mp2A (chromosomal)
I rmp2A plasmid / chromosamal
*  KpVP-2iuc2A hybrid plagsmid
] yot plasmia

I 1cEKp? (chromosomaly I

[] stsriraiaten {cnromosoms) .

Lam et al. 2024, bioRxiv; Lam et al. 2018 ,Genom Med;

Hsu etal. 2011, Microbiol; Wacharotayankun et al. 1993, Infection Immun



Lipopolysaccharide (LPS) and O-antigen types



Lipopolysaccharide (LPS) and O-antigen types

* Lipopolysaccharide (LPS), also known as
endotoxin, is a major component of the cell
membrane of all Gram-negative bacteria. It is
comprised of:

~ O-antigen —| C1q binding and
complement activation

Binds and sequesters C3b,
preventing association with the
membrane and pore formation

* O-antigen (rfp locus)
* 9 serologically defined
* 4 genetically defined)

 Core oligosaccharide (waa genes)
* 2typesdefined

* Lipid A ({[px genes)

>~ Oligosaccharide core

> Lipid A === Killing by cationic

antimicrobial peptides

Activation of
inflammatory response

Paczosa and Mecsas 2016, MMBR



Lipopolysaccharide (LPS) and O-antigen types

* Lipopolysaccharide (LPS), also known as
endotoxin, is a major component of the cell
membrane of all Gram-negative bacteria. It is s
comprised of: ,

* O-antigen (rfp locus)
* 9 serologically defined
* 4 genetically defined

 Core oligosaccharide (waa genes)
* 2typesdefined

* Lipid A ({[px genes)

" Quter

Periplasm

* O-antigen is less diverse than the K-antigen - ;f.ﬁ,f;f.f;f;’;’;?". Peptidoglycan

potential target for control strategies but 000 | \eoopasce 0
sometimes inaccessible due to the capsule i d g i it Aéo%&%hmb
(e.g. K1, K10, K16) . . s

* Useful epidemiological marker for
transmission studies Willis and Whitfield 2013, Pathotypes and
Principles of Pathogenesis



O-antigen and O-locus types

* O-antigen locusis 8-10kbp in size and
adjacent to the cps locus

* Serologically defined O-antigen types are
referred to as O-types

* Genetically defined O-antigen types are
defined as O-locus types (prefix OL, numbered
from 101 onwards)

* Additional variants of O3 (03a/0O3ab)
demonstrate genetic variation in genes
encoding mannose polymerization (wbdD and
wbdA) described more recently

* Both O1/02 O-antigen types can produce
either O1 or O2 antigens (including subtypes)
based on the presence of genes outside the
rfb locus

01/02
«:’Q\\ & & O
& & o c§‘ e » &
Variant 1  cesopersi [ | .
N > o) [Whisoperon
RS 0 0 O
. & &L C;\\ &L L N @Q ((g, @‘?‘
Variant 2  cpsopeten [ 1 $ S
|| [Thisoperon
& & o Y ¥ 4 £
&2 @ 0 & © ©

SCIENTIFIC RE

Pg}RTS

antibodies cross-reactive to novel
subserotypes of K. pneumoniae O3

Luis M. Guachalla(®?, Katarina Stojkovic?, Katharina Hartl', Marta Kaszowska?,
: Yadhu Kumar?, Benjamin Wahl?, Tobias Paprotka?®, Eszter Nagy?, Jolanta Lukasiewicz?,
: Gabor Nagy' & Valéria Szijarto*

OL102

OL103

S Isoperon
¥ S L o & &
U Sl A - SR - MR R

T ] (el [—

5 .
& [Whisoperon
&0
‘Q\*
&L

© v

$ & @ Q&b & &

cpsoperon __[] [ |
[Whisoperon

Follader et al. 2016, Microb Genom




O1 and 02 antigen typing

O locus Extra genes Kaptive 2v2.0
028 JZ wzt whbi gif ~ wbbN wbbO orf7 his!
(CWK2) » - g ; - ‘ Locus Type
prose 01/02v1 N 01/02v1 02
O2afg wzm w2t whbif alf wbhbN  wbbO orf7 amiC agmiB gmiA hisl v one v 4
cwrss) DI . [ ——t e | 01/02v2 None 01/02v2 O2afg
e . pwoset 01/02v3 None 01/02v3 O2a
(© W?(‘-‘SJ) orf8  hisl proA gmiD gmiB gmiA  nlhH
oz3e — 02a gene cluster — - i—— D> <O | <4E 01/02v1 WwhbY, 01/02v1 o1
(CWK52) IRNA-Thr
pWQ395 01/02v2 whby. 01/02v2 01
hisl tnp-S5 wbmV  wbmW wbmX  tnp-iS1
02c ¥ 01/02v3 wbbY. 01/02v3 01
(s0s3) — O2a gene cluster 4l ——< =
01/02v1 wbmVW 01/02v1 O2ac
o1 his! np-1S3 wbbY  S5'wbbZ np-IS5 3'wbbZ tnp-1S256 01/02v2 whmVW 01/02v2 O2ac
cwiz) — O2a gene cluster S i
01/02v3 wbmVW 01/02v3 O2ac
o1 ay ML WP weoy o R 01/02v1 IABD 01/02v1 O2ach
(NTUH- — O2a e cluster - gmIABC —‘7/,4. am v ae
K2044) - 9
01/02v2 gmIABD 01/02v2 O2aeh
01/02v3 gmIABD 01/02v3 O2aeh
H 01/02v1 bbY AND wbmVW 01/02v1 01 (02
e.g. Forthe O1/02v1 locus variant ! v v v S22
_ 01/02v2 wbbY AND wbmVW 01/02v2 01 (02ac)$
0O1=01/02v1 locus + wbbY
01/02v3 wbbY AND wbmVW 01/02v3 01 (02ac)$

0O2a=01/02v1 locus + no additional genes
O2ac =01/02v1 locus + wbmVW
O2ach =01/02v1 locus + gmlABD

§Predicted antigenic serotype likely 01 but may also be Q2ac (there is currently no corresponding type strain with wbbY and wbmVW).

Clarke et al. 2018, JBC; Lam et al. 2022, Microb Genom



Seroepidemiology of O-antigen types

Sample site Acquisition Infectiousness
O SCI’OtYPG loand T Tactnnn [ P E— .Y S ) N PP | T -, T.-.-C,\.-J-'On Invasive
Human-associated
o 0 n==85
o1 32 - 6% 48  56.5 %
02 10 5 % 10 11.8 %
03 12 " 0.75 .0 % 12 14.1 %
04 5 E 5% 5 5.9 %
=]
0 0,
05 4 | §oso -- 3 % 6 7.1 %
012 2 E 3% 2 2.4 %
OL101 1 “ - I S T . 3 % 1 1.2 %
OL104 0 . l 3% 0 0.0 %
Others’ 1 - . 30 1 12%
----—F - — N ;
LPS core type & é:‘? &“ q@ﬁ ﬂﬂ* A S Ol ° ) ﬁﬂ.ﬁ* #&:‘?’%ﬁ B@%& q:-““ o:-"’-‘ ‘f} i Q,gl‘ ,;L
Type 1 43 S FL “';@f : o ¢ 6% 55 647 %
0, 0,
Type 2}+ 7 Source 9 % 11 12.9 %
Others 17 A s A Y | . P VA" AV AV IV ERAY | - FLe AV A PRV P T A ] vy 1T /U 17 Lfl-5 {yO 19 22-4 {yO

Lam et al. 2022, Microb Genom; Follador et al. 2016, Microb Genom



Typing methods provide useful nomenclature

1. To stratify cases into pathogen subtypes

* To identify / define those with different genomic / biological traits and
assess whether they have distinct epidemiology, so they can be
managed in a targeted way

* May consider phylogenetic relatedness to define groups, or use non-
phylogenetic groupings

2. To investigate emergence and spread

* Of the infectious disease generally, or variants of special clinical
interest such as drug resistant or hypervirulent strains

* |dentify sources of infection, track transmission events, investigate
outbreaks



An introduction to Kaptive




Kaptive: K. pneumoniae K- and O-antigen typing

* Kaptive is a bioinformatics software tool for rapidly identifying and
typing capsule (K) and outer LPS (O) loci from whole genome
seguence data

* Originally designed for use with the KpSC, Kaptive has been
updated to include capsule typing for Acinetobacter baumanni via
species specific databases



How Kaptive works
-9 COOONONOODHOOD  PH-DPEPOPONOOORODI-—0—D .. . .

P INIMLONORDDD )b DODPEID-ODDODOID @

T ) 2 @
L S 3 S T .@ (o)
IS5

2. Minimap2 alignment for all Amino Acid sequences

1. Minimap2 alignment for all full length loci

o Extract best match J

. Report any missing or extra genes

W N \

O

Lam et al. 2022, Microb Genom; Wyres et al. 2016, Microb Genom



How to access Kaptive

= watch
& & Pathogenwatch
A Global Platform for Genomic Surveillance
>, /
OO @
UU UUU-l
. o o ;'.g.. > o N

ithub.com/klebgenomics/Kaptive ithub.com/klebgenomics/Kleborate https://pathogen.watch/
kaptive-web.erc.monash.edu

Command line tool Command line tool Cloud-based (via Kleborate)

° K_types + AMR + Phylogenetics

+ Strain typing + Species typing
Online tool + Virulence typing + Strain typing
+ AMR
 K-types

+ Virulence typing

Also available via Galaxy Europe via Kleborate!


https://github.com/klebgenomics/Kleborate
https://pathogen.watch/
https://github.com/klebgenomics/Kaptive
https://kaptive-web.erc.monash.edu/

Kaptive via the command line

* Installation via:
* conda package manager

INN/_/ NN\

. In silico serotypin
* PyPl/pip YPEng
Command:
assembly In silico serotyping of assemblies
) Three maln Opt|0n8: extract Extract entries from a Kaptive database

convert Convert Kaptive results into different formats

* assembly

Other options:

* extract

-V, --verbose Print debug messages to stderr
® -V , —--version Show version number and exit
Convert -h , --help Show this help message and exit

For more help, visit: https://kaptive.readthedocs.io/en/latest/

* Example analysis command:
kaptive assembly kpsc k -0

https://github.com/klebgenomics/Kaptive
Lam et al. 2022, Microb Genom; Wyres et al. 2016, Microb Genom https://kaptive.readthedocs.io/en/latest/



https://github.com/klebgenomics/Kaptive
https://kaptive.readthedocs.io/en/latest/

Kaptive via KaptiveWeb

About Kaptive

Kaptive

Wick et al. 2018, J Clin Microiol


https://kaptive-web.erc.monash.edu/

Kaptive via KaptiveWeb

Kaptive HOME  SUBMITJOB  GETRESULT

Submit a job

Job name (optional)

Choose File | No file chosen

Assembly file*

Reference database Klebsiella K locus primary reference

Verify ™

I'm not a robot

SUBMIT

It may take a few minutes to upload the file. Please do not close this page or start a new job until the upload is complete.

reCAPTCHA

Privacy - Terms

* Assemblies should be in fasta format and can be gzipped. To submit multiple jobs, upload a zip or tar.gz with one fasta file per sample. Note that fasta filenames with a space or hash will have these characters replaced with an underscore.

Wick et al. 2018, J Clin Microiol


https://kaptive-web.erc.monash.edu/

Kaptive via KaptiveWeb

Kaptive

HOME SUBMIT JOB GET RESULT

Result

KL118 reference @ :

o _

chromosome 1656134 1682545 26412

Download raw results

Sample Results table (TXT)
Klebsiella_pneumoniae_INF355 Best locus: Best type: unknown Match confidence @ : Cov © : 100.00%
KL118 (KL118) Very high
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Other genes found inlocus ®: 0 a Other genes found outside locus @: 4 a Expected genes outside locus @ :
N/A gene identity (%) gene identity (%)
KL109_18_rmIB 100.00% rmlA  100.00%
KL150_19_gmd 99.40%
KL52_20_rmID 99.36%
KL142_20_rmIC 99.46%
Allelic type @ : wzc: Notfound wzi: 108
Assembly pieces © : Download as FASTA KL118 reference size @ : 26414
Contig name Start position End position Length Length discrepancy @ : -2 bp

Download raw results
(JSON)

ID © : 99.94% Genes:
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Wick et al. 2018, J Clin Microiol


https://kaptive-web.erc.monash.edu/

Kaptive quality scores (version 3)

Score sinLgoI:ucsoTtig Coverage (%) Identity (%) Missing genes Extra genes
Typable Yes > 50 (nt) > 82.5% (aa) 0 0
Typable No > 50 (nt) > 82.5% (aa) <1 <1
Untypable Does not meet either of the typable criteria above

Using ‘Untypable’ calls is NOT recommended!

Potential drivers of low-quality scores include:
* Fragmented K-locus

* Differencesinlocus length

* Missing genes

* Unexpected genes

* Divergent gene sequence

https://kaptive.readthedocs.io/

Lam et al. 2022, Microb Genom; Wyres et al. 2016, Microb Genom https://github.com/klebgenomics/Kaptive


https://github.com/klebgenomics/Kaptive
https://github.com/klebgenomics/Kaptive

Kaptive quality scores (version 2)

Acceptable range = good or above

Score sin;?::l:cs);:ig? Coverage (%) Identity (%) Missing genes Extra genes
Perfect Required 100 100 0 0

Very high Required > 99 > 95 0 0

High Required > 99 N/A <3 0

Good Not required > 95 N/A <3 <1

Low Not required > 90 N/A <3 <2
None None of the above

Potential drivers of low-quality scores include:

* Fragmented K-locus

* Differencesinlocus length

* Missing genes (default threshold: 90% coverage, 80% identity)

* Unexpected genes (defaults threshold: 90% coverage, 80% identity)
* Divergent gene sequences (default threshold: 95% identity)

Lam et al. 2022, Microb Genom; Wyres et al. 2016, Microb Genom https://github.com/klebgenomics/Kaptive


https://github.com/klebgenomics/Kaptive

Any questions or reflections?
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