
What’s in my Pot? (WIMP), a quantitative analysis tool 
for real-time species identification
WIMP is a quantitative analysis tool for real-time species identification for bacteria, fungi, archaea and 
viruses. We apply it here to DNA extracted from soil around the roots of a Basmati rice plant

Fig. 1 WIMP report, shown for a sample containing bacteria, viruses and fungi

The WIMP workflow classifies and identifies species in real time: as soon as a strand of DNA 
passes through the pore it can be basecalled and analysed. WIMP makes use of Centrifuge, 
which is capable of accurately identifying reads when using databases containing multiple highly 
similar reference genomes, such as different strains of a bacterial species. Centrifuge works by  
identifying unique segments of those genomes and building an FM-index that can be used for 
efficient searches of sequenced reads. WIMP processes Centrifuge results to determine the 
most reliable placement in the taxonomy tree, assigning a score to each taxonomic placement. 
WIMP currently supports bacteria, archaea, viruses and fungi (Fig. 1).

To demonstrate that the WIMP workflow (including sequencing and library preparation) is 
quantitative, we took a selection of bacterial genomes, prepared sequencing libraries and pooled 
them in arbitrary ratios. We then compared the WIMP counts to relative abundance as measured 
by qPCR. The qPCR counts agreed well with the WIMP data (Fig. 2a). Next, we compared the 
WIMP counts on a microbial community standard to the manufacturer’s theoretical values and 
again saw good concordance (Fig. 2b). As a consequence, the limit of sensitivity of the workflow 
is essentially a question of how many reads are obtained from the sequencing run, which is 
governed by how long the device is left to generate data.

The WIMP application for bacterial, viral, 
fungal and archaeal species identification

WIMP species counts correlate with qPCR 
and microbial standard quantification

Fig. 2 WIMP species quantification a) vs. qPCR b) on the Zymo microbial community standard

Fig. 3 Analysis of microbiome from soil around the roots of Basmati rice, shown at genus level

To demonstrate the effectiveness of WIMP for the analysis of a highly complex microbial 
community, we took a sample of soil from around the roots of a Basmati rice plant and extracted 
total genomic DNA by bead-beating. We prepared and sequenced an LSK-108 library and 
identified the organisms present with WIMP. The microbial community consisted largely of 
bacteria, though some fungal species were also identified (Fig. 3). WIMP identified many species 
of nitrogen-fixing bacteria, such as those belonging to the Bradyrhizobium and Rhizobium 
genera. Notably, WIMP also revealed the presence of several phytopathogens, including 
Xanthomonas translucens, which causes leaf streak, and can reduce crop yields substantially.    

We prepared 1D and 1D2 libraries from the rice soil metagenomic sample, to investigate the 
effect of using higher-accuracy reads on our ability to classify to species level. The results 
showed that approximately twice as many 1D2 reads could be classified by WIMP, compared to 
1D reads (Fig. 4a). This is presumably due to a higher proportion of 1D2 reads passing WIMP’s 
inbuilt quality-score filtering. We compared the species identified from several 1D libraries with 
the 1D2 results, by exporting CSV files from WIMP, and by generating heat-maps from the data 
(Fig. 4b). The results from all libraries were in very close agreement, indicating that it is not 
essential to use the higher-accuracy 1D2 reads for robust species identification with WIMP. 

WIMP analysis of complex soil microbial 
community from Basmati rice roots

Reproducible species identification from 1D 
and 1D2 reads

Fig. 4 Analysis of rice soil microbes with 1D and 1D2 reads a) classification b) identified species 

a) b)

Bordetella pertussis
Peptoclostridium difficile 

Neisseria gonorrhoeae

Campylobacter
jejuni

Akkermansia
muciniphila

Treponema denticola

0

2

4

6

8

10

0 5 10 15

Re
lat

ive
 W

IM
P 

co
un

t

Re
lat

ive
 a

bu
nd

an
ce

qPCR relative concentration 
(adjusted for genome size)

© 2017 Oxford Nanopore Technologies. All rights reserved.P17014 - Version 4.0

0

10

20

30

40

50

60

70

80

90

100

WIM
P gD

NA

1D
 W

IM
P gD

NA

Th
eo

ret
ica

l

WIM
P + gD

NA

ext
rac

tio
n

Cryptococcus
neoformans
Saccharomyces
cerevisiae
Lactobacillus
fermentum
Escherichia
coli
Enterococcus
faecalis
Staphylococcus
aureus
Salmonella
enterica
Bacillus
subtillis
Listeria
monocytogenes

Pseudomonas
aeruginosa

Taxonomic lineage (NCBI)NCBI taxonomy

Taxonomic lineage (NCBI)Filter by read count
0 10011

Aspergillus
fumigatus Af293

Tax ID:

Rank:

Score:

Read count:

330879

strain

0.0870

1457* Arc angle is proportional to its read count

Sample composition Selection

Highest Score
0.0913

Lowest Score
0.0234

Taxonomic lineage (NCBI)

- Eukaryota
-- Fungi
--- Dikarya
---- Ascomycota
----- Pezizomycotina
------ Eurotiomycetes
------- Eurotiomycetidae

--------- Aspergillus

Superkingdom

Phylum
Class
Subclass

Kingdom
Subkingdom

Order
Family
Genus
Species

Taxonomic lineage (NCBI)

---------- Aspergillus fumigatus

-------- Eurotiales

Taxonomic lineage (NCBI)
Threshold

Score
0.040.020.00 0.06 0.08 0.10

Filter by classification score

Neisseria gonorrhoeae

Bordetella pertussis

Peptoclostridium difficile

Human parainfluenza virus 1

Mumps virus

Measles virus

Human coronavirus 229E

Campylobacter jejuni

Helicobacter pylori

Salmonella enterica subsp. enterica

Treponema denticola ATCC 35405

Respiratory syncytial virus

Akkermansia muciniphila ATCC BAA-835

Malassezia globosa CBS 7965

Cryptococcus neoformans JEC21

Candida albicans SC5314

Aspergillus fumigatus Af293

Penicillium marneffei

28318
reads

Contact: publications@nanoporetech.com  More information at: www.nanoporetech.com and publications.nanoporetech.com

 

Taxonomic lineage (NCBI)NCBI taxonomy

Bradyrhizobium
Rhodopseudomonas

Hyphomicrobium

Methylobacterium

Mesorhizobium

Rhizobium

Sphingomonas

Burkholderia

Pseudomonas

Xanthomonas

Mycobacterium

Pseudonocardia

Streptomyces

Taxa - classified

Taxa - not classified

Lineage

Archaea<1%
94% Bacteria

6% Eukaryota
<1% Viruses

Sphingobium 945
Nitrobacter 960
Lysobacter 1,000
Cupriavidus 1,004
Devosia 1,024
Variovorax 1,045
Ramlibacter 1,088
Rhodoplanes 1,186
Azospirillum 1,198
Sphingopyxis 1,232
Dyella 1,238
Xanthomonas 1,446

Taxon Cumulative
reads

Taxa at rank: Genus

Soil
sample

Resuspension

Bead-beating
DNA clean-up

End-prep

p
A

A
p

Adapter
attachment

Loading

a) b)

1 supernatant 1D

2 supernatant 1D

3 supernatant 1D

4 whole 1D

La
cu

ni
sp

ha
er

a 
lim

no
ph

ila

Fr
ac

tio
n

Re
ad

 ty
pe

Ex
tra

ct
io

n 
kit

Ce
nt

rif
ug

ed
 a

t 1
50

0 
rp

m

M
et

hy
lo

ph
ilu

s 
sp

. T
W

E2
Rh

od
op

lan
es

 s
p.

 Z
2-

YC
68

60
Dy

ell
a 

th
io

ox
yd

an
s

M
es

or
hi

zo
bi

um
 c

ice
ri

Hy
ph

om
icr

ob
iu

m
 d

en
itr

ific
an

s
Br

ad
yr

hi
zo

bi
um

 ja
po

ni
cu

m
M

es
or

hi
zo

bi
um

 lo
ti

Dy
ell

a 
jia

ng
ni

ng
en

sis
Sa

nd
ar

ac
in

us
 a

m
ylo

lyt
icu

s
O

pi
tu

tu
s 

te
rra

e
St

en
ot

ro
ph

om
on

as
 m

alt
op

hi
lia

Ra
m

lib
ac

te
r t

at
ao

ui
ne

ns
is

Ps
eu

do
m

on
as

 c
itr

on
ell

ol
is

Ru
br

ivi
va

x 
ge

lat
in

os
us

Va
rio

vo
ra

x 
pa

ra
do

xu
s

Tr
ich

od
er

m
a 

vir
en

s
De

vo
sia

 s
p.

 A
16

Ni
tro

ba
ct

er
 h

am
bu

rg
en

sis
O

lig
ot

ro
ph

a 
ca

rb
ox

id
ov

or
an

s

Br
ad

yr
hi

zo
bi

um
 s

p.
Br

ad
yr

hi
zo

bi
um

 s
p.

 O
RS

 2
78

Br
ad

yr
hi

zo
bi

um
 s

p.
 B

TA
i1

Br
ad

yr
hi

zo
bi

um
 s

p.
 C

CG
E-

LA
00

1
Br

ad
yr

hi
zo

bi
um

 s
p.

 S
23

32
1

M
es

or
hi

zo
bi

um
 a

m
or

ph
ae

Br
ad

yr
hi

zo
bi

um
 ic

en
se

Br
ad

yr
hi

zo
bi

um
 o

lig
ot

ro
ph

icu
m

M
es

or
hi

zo
bi

um
 o

pp
or

tu
ni

st
um

Sp
hi

ng
om

on
as

 w
itt

ich
ii

Ph
en

ylo
ba

ct
er

iu
m

 z
uc

in
eu

m
Do

kd
on

ell
a 

ko
re

en
sis

Ps
eu

do
xa

nt
ho

m
on

as
 s

uw
on

en
sis

Rh
od

an
ob

ac
te

r d
en

itr
ific

an
s

Bl
as

to
ch

lo
ris

 v
irid

is
Rh

izo
bi

um
 le

gu
m

in
os

ar
um

M
yc

ob
ac

te
riu

m
 a

viu
m

Br
ad

yr
hi

zo
bi

um
 d

iaz
oe

ffic
ien

s
Ps

eu
do

no
ca

rd
ia 

di
ox

an
ivo

ra
ns

Rh
od

op
se

ud
om

on
as

 p
alu

st
ris

Hy
ph

om
icr

ob
iu

m
 s

p.
 M

C1
St

re
pt

om
yc

es
 s

p.
 C

dT
B0

All
Pellet
1D
1D2

Zymo
Powersoil
Centrifuge

Supernatant

No centrifuge

1 supernatant 1D

2 supernatant 1D

3 supernatant 1D

4 whole 1D

8 whole 1D2

6 pellet 1D

5 whole 1D

7 pellet 1D

% of reads classified by WIMP
0 10 20 30

Sample composition 0.0400.0320.0240.0160.008

Relative abundance

5 whole 1D

6 pellet 1D

7 pellet 1D

8 whole 1D2


