
Prevotella intermedia Porphyromonas 

gingivalis

P. gingivalis  P. intermedia

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607

https://crossmark.crossref.org/dialog/?doi=10.1042/BCJ20190607&amp;domain=pdf&amp;date_stamp=2020-01-03


Porphyromonas gingivalis

 

Prevotella intermedia

P. gingivalis

P. gingivalis

P. intermedia

P. intermedia

Porphyromonas gingivalis Prevotella intermedia

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



i.e. Porphyromonas gingivalis

Tannerella forsythia Treponema denticola Prevotella intermedia

P. gingivalis

P. intermedia

P. gingivalis

P. gingivalis P. intermedia

P. gingivalis P. intermedia

P. 

gingivalis hmu

P. gingivalis

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



P. 

gingivalis

P. gingivalis

P. intermedia

in vivo

P. gingivalis P. intermedia

P. gingivalis

T. forsythia

P. intermedia

P. intermedia

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



P. intermedia

P. gingivalis P. intermedia

Escherichia coli

 P. gingivalis  

E.  coli 

E. coli 

P. intermedia

E. coli

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



E. coli

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



K

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



P. gingivalis P. intermedia

P. gingivalis P. intermedia

P. 

gingivalis P. intermedia

P. 

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



gingivalis P. intermedia

N

via

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



g 

g

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



P. gingivalis P. intermedia

hmuY pinO

pinA 16S rRNA P. gingivalis

P. intermedia

P. intermedia

P. gingivalis

E-value

E-value

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



Porphyromonas 

Prevotella 

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



i.e

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



hmuY

Prevotella

Prevotella

Prevotella P. denticola P. enoeca P. histicola P. 

ihumii P. micans P. multisaccharivorax P. scopos P. timonensis

P. buccalis P. maculosa P. marshii P. 

melaninogenica P. oralis P. oris Prevotella

hmuY P. intermedia

Prevotella

hmu

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



P. gingivalis

P. intermedia

P. gingivalis

P. gingivalis

P. gingivalis

K

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



P. gingivalis

P. gingivalis

P. gingivalis

P. gingivalis

P. intermedia

P. intermedia

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



T. forsythia

P. intermedia P. 

intermedia

Porphyromonas Tannerella

T. forsythia P. intermedia

Tannerella Porphyromonas macacae Bacteroides

Alloprevotella tannerae Prevotella Prevotellaceae

Prevotella P. intermedia

T. forsythia

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



P. 

intermedia P. 

intermedia

Prevotella

T. forsythia 

P. gingivalis

T. forsythia 

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



P. gingivalis

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



K

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



P. gingivalis

P. gingivalis

P. gingivalis

P. gingivalis

P. 

intermedia

P. gingivalis

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



T. forsythia

P. gingivalis P. 

intermedia

T. forsythia

hmuY

P. intermedia

P. gingivalis

T. forsythia

P. gingivalis P. 

intermedia

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



P. gingivalis

P. intermedia P. gingivalis

P. gingivalis

P. 

gingivalis P. intermedia

in vivo

T. forsythia

P. gingivalis

P. intermedia

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



P. gingivalis 

P. gingivalis

P. intermedia P. gingivalis

P. intermedia

P. gingivalis

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



P. intermedia P. gingivalis

T. 

forsythia P. gingivalis

P. gingivalis

P. intermedia

T. forsythia

P. 

intermedia

P. intermedia

P. 

intermedia

P. intermedia

P. intermedia

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



P. intermedia

P. gingivalis P. gingivalis P. intermedia

P. intermedia

versus

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



Sci. Rep.

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



J. Clin. Periodontol.

Microbiol. Mol. Biol. Rev.

Porphyromonas gingivalis

Prevotella intermedia Microbiology 

Porphyromonas gingivalis J. Oral 

Biosci.

Porphyromonas gingivalis

FEMS Microbiol. Lett. 

Porphyromonas gingivalis

J. Dent. Res.

Porphyromonas gingivalis 

Prevotella intermedia Mol. Oral Microbiol.

Porphyromonas gingivalis

Prevotella intermedia Tannerella forsythia

Genome Announc. 

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



Porphyromonas gingivalis Prevotella intermedia Prevotella nigrescens Fusobacterium 

nucleatum Oral Microbiol. Immunol.

Porphyromonas gingivalis J. Bacteriol.

Porphyromonas 

gingivalis

J. Bacteriol.

Porphyromonas 

gingivalis Infect. Immun.

Porphyromonas gingivalis

Arch. 

Microbiol.

Porphyromonas gingivalis

Arch. 

Microbiol.

Porphyromonas gingivalis 

Biochem. Biophys. Res. Commun.

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



Porphyromonas gingivalis PLoS Pathog.

Porphyromonas gingivalis Tannerella forsythia

Biosci. Rep.

Prevotella intermedia FEMS Microbiol. Lett.

Prevotella intermedia FEMS Microbiol. Lett.

Prevotella intermedia Prevotella nigrescens

Res. Microbiol.

hly Prevotella intermedia Anaerobe

Porphyromonas gingivalis Prevotella intermedia J. Bacteriol. 

Prevotella intermedia Prevotella nigrescens FEMS 

Microbiol. Lett.

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



Prevotella intermedia FEMS Immunol. Med. 

Microbiol.

Porphyromonas 

gingivalis

Mol. Oral Microbiol.

Prevotella nigrescens Prevotella intermedia

Microbiology

Porphyromonas gingivalis Biol. Chem.

Prevotella intermedia

Biochem. J.

Prevotella 

intermedia BMC Microbiol.

hmuY

Porphyromonas gingivalis PLoS One

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



 Porphyromonas gingivalis

PloS One

Porphyromonas gingivalis

Front. Cell. Infect. 

Microbiol.

Porphyromonas gingivalis PLoS One 

Staphylococcus aureus J. Inorg. Biochem.

Acta Crystallogr. D Biol. Crystallogr.

Acta Crystallogr.

J. Appl. Crystallogr.

Nat. Protoc.

Acta Crystallogr. Sect. D Biol. Crystallogr.

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



Acta 

Crystallogr. Sect. D Biol. Crystallogr.

SoftwareX

Eur. Biophys. 

J.

Intermolecular Forces

J. Appl. Phys.

J. Chem. Phys.

J. 

Mol. Graph.

Nucleic Acids Res.

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



Nucleic Acids Res.

Mol. Biol. Evol.

Bioinformatics

J. Mol. Biol.

Syst. Biol. 

Mol. Biol. Evol.

Mol. Biol. 

Evol.

Mol. Phylogenet. Evol. 

Syst. Biol.

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



Mol. Biol. Evol.

Bioinformatics

Nat. Methods 

Syst. Biol.

BMC Bioinformatics

Porphyromonas gingivalis PloS One

Porphyromonas gingivalis 

Arch. Biochem. Biophys.

Mol. Microbiol. 

Met. Ions Life 

Sci.

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



Porphyromonas gingivalis BMC Microbiol.

Porphyromonas gingivalis

Biochem. Biophys. Res. Commun.

J. 

Biol. Chem. 

Yersinia tuberculosis J. Inorg. Biochem.

Pseudomonas aeruginosa

Biochemistry

J. Periodontol. 

Porphyromonas gingivalis FEMS Microbiol. Lett.

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



J. Biol. Inorg. Chem.

PLoS One

Cytochromes c

c 

FEBS Lett.

J. Chem. Phys.

J. Am. Chem. Soc.

Prevotella intermedia

Proteomics 

Porphyromonas gingivalis

J. 

Proteome Res.

Tannerella forsythia

J. Proteome Res.

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



Nat. Methods

Prevotella P. intermedia

Porphyromonas gingivalis Tannerella 

forsythia Prevotella intermedia.

P. intermedia

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



P. gingivalis

P. intermedia

P. gingivalis hmu P. intermedia hmu

P. gingivalis

P. gingivalis P. intermedia

P. gingivalis

P. intermedia 

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



P. gingivalis P. intermedia

Porphyromonas gingivalis Tannerella forsythia

Prevotella intermedia

P. intermedia

P. intermedia T.

forsythia

P. gingivalis 

P. intermedia T. forsythia 

P. intermedia 

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



P. intermedia

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



P. gingivalis P. 

intermedia

P. intermedia

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



P. gingivalis P. intermedia 

versus 

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



0.4

1/1/1/99/100/99

1/0.99/0.99/83/57/78

1/1/0.95/82/96/79

0.97/0.96/0.83/-/-/-

0.75/0.8/0.93/-/94/-

0.91/0.98/0.97/-/-/-

0.98/0.98/0.99/-/100/-

1/1/1/82/99/86

1/0.99/0.94/72/94/69

-/0.76/0.79/-/-/-

0.78/0.86/0.85/-/-/-

0.99/0.99/0.89/66/99/64

1/1/1/100/100/100

1/0.99/0.95/82/93/84

-/-/0.75/-/70/-

0.77/0.73/0.50/-/85/-

-/-/0.56/-/-/-

0.90/0.93/0.83/-/-/-

-/0.6/0.76/-/-/-

0.98/0.99/0.85/-/85/-

1/1/1/97/100/98

0.96/0.97/0.94/-/91/-

1/0.99/0.89/-/-/-

1/1/0.99/97/100/97

1/0.99/0.98/84/97/78

0.56/-/-/-/-/-

0.84/0.75/0.82/54/91/-

0.63/0.59/0.80/-/-/-

1/1/1/100/100/100

0.99/0.98/0.90/-/91/-

0.63/-/0.88/-/70/-

0.64/0.64/0.79/-/-/-

0.78/0.77/0.88/-/-/-

1/1/0.99/93/97/92

0.99/0.99/0.95/58/94/59

1/1/1/99/99/96

1/1/0.99/100/99/100

0.78/0.73/0.79/-/74/-

0.76/0.97/0.84/-/93/-

0.71/0.6/0.57/-/-/-

Tannerella

Tannerella

Alistipes

Alistipes

Porphyromonas

Porphyromonas

Porphyromonas

Porphyromonas

Porphyromonas

Bacteroides

Bacteroides

Bacteroides

Bacteroides

Bacteroides

Bacteroides

Bacteroides

Bacteroides

Bacteroides

Bacteroides

Bacteroides

Bacteroides

Bacteroides

Alistipes

Alistipes

Alistipes

Prevotella

Prevotella

Prevotella

Prevotella

Prevotella

Prevotella

Prevotella

Prevotella

Prevotella

Pg

Tf

Pi2

Pi1

0.99/0.99/0.95/58/94/59

MB/PB/SH-P/BP-P/SH-I/BP-I

PinO

PinA

3

4

6

7

8

5

2

1

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



0.1

Prevotella timonensis (173)

Tannerella forsythia (146)

Porphyromonas macacae (151)

Prevotella pallens (161)

Prevotella intermedia (168)

Bacteroides stercoris (136)

Tannerella forsythia (142)

Prevotella nigrescens (160)

Tannerella sp. (148)

Prevotella buccalis Prevotella sp. (172)

Prevotella pallens (185)

Prevotella intermedia (184)

Prevotella nigrescens (181)

Prevotella sp. (170)

Tannerella sp. (150)

Prevotella intermedia (163) PinO

Alloprevotella tannerae (140)

Prevotella melaninogenica (177)

Prevotella intermedia (166)

Prevotella oris Prevotella sp. (157)

Tannerella forsythia (141)

Prevotella sp. (180)

Tannerella forsythia (144)

Prevotellaceae bacterium (336)

Bacteroides stercoris (137)

Prevotella intermedia (182) PinA

Tannerella sp. (147)

Prevotella intermedia (167)

Tannerella forsythia (145)

Tannerella sp. (149)

Bacteroidales bacterium (176)

Prevotella buccalis (175)

Bacteroides finegoldii (153)

Prevotella micans (186)

Tannerella forsythia (143)

uncultured Bacteroides (154)

Prevotella ihumii (178)

Bacteroides gallinarum (138)

Prevotella nigrescens (158)

Prevotella aurantiaca (162)

Prevotella timonensis (174)

Porphyromonas macacae (152)
Prevotella sp. (335)

Prevotella nigrescens (159)

Bacteroides helcogenes (139)

Prevotella intermedia (183)

Prevotella falsenii (169)

Prevotella intermedia (165)

Prevotella oralis Prevotella sp. (156)

Bacteroides finegoldii (155)

Prevotella sp. (179)

Prevotella sp. (171)

Prevotella intermedia (164)

1/1/0.96/96/95/94

0.92/0.94/0.76/55/57/55

1/1/1/99/100/100

0.70/0.69/-/-/-/-

1/1/1/100/100/100

0.58/0.55/0.65/64/66/73

1/1/1/100/100/100

1/1/0.99/98/99/97

0.61/0.6/-/-/-/-

0.97/0.98/0.83/92/86/91

1/1/1/82/99/86

1/1/0.99/98/99/98

-/-/-/-/-/61

1/1/1/100/100/100

1/0.99/0.94/100/94/100

0.68/0.88/0.94/54/93/52

0.50/0.5/0.76/88/56/92

0.99/0.99/0.90/62/90/65

1/1/1/100/100/100

0.98/0.98/0.86/85/89/83

1/1/1/100/100/100

1/1/1/100/100/100

0.96/0.97/0.94/-/91/-

0.63/0.59/0.80/-/-/-

0.99/0.98/0.90/-/91/-

1/0.99/0.88/95/91/98

-/-/0.63/69/61/58

1/1/0.99/98/98/97

0.78/0.77/0.88/-/-/-

0.97/0.96/0.90/60/89/59

0.69/0.64/-/-/-/-

-/0.52/-/-/-/-

1/1/1/100/100/100

-/-/-/-/-/670.99/0.99/0.90/62/90/65

MB/PB/SH-P/BP-P/SH-I/BP-I

0.92/0.88/0.84/61/84/62

0.62/0.61/0.78/-/-/-

1/1/1/99/100/100

1/1/0.97/98/97/98

1/0.99/0.88/84/89/86

1/1/0.98/100/99/100

1/0.99/0.95/91/94/98

-/-/-/-/-/50

1/1/0.96/94/94/95

0.79/0.81/0.71/-/73/-

0.70/0.91/0.92/51/94/-

0.99/0.99/0.86/57/93/57

0.76/0.71/0.78/73/68/68

0.50/0.51/-/-/-/-

-/-/0.71/-/59/-

Pi2

Pi1

MM MM M

NE MI M

KP MM M

NA MM M

QT MM M

AG MM M

DG MM M

-- MF M

-- MM T

EG MA T

-- MM M

-- MM T

-- MT M

-- MF -

-- MM T

MG ML M

MK ML M

MT ML M D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



pinO P. intermedia pinO

,
pinO

pinA P. intermedia pinA

,
pinO

pinO

pinA

pinA

16S rRNA
P. intermedia 16S rRNA

hmuY P. gingivalis hmuY

16S rRNA
P. gingivalis 16S rRNA

hmuY Porphyromonas gingivalis PLoS One

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



a b c

R R
Rpim

I I
CChalf 

R R

B

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



Porphyromonas gingivalis Tannerella forsythia Prevotella intermedia
Prevotella

 Prevotella intermedia

 Porphyromonas gingivalis

 Tannerella forsythia
 Prevotella

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



Prevotella P. intermedia

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



P. gingivalis P.
intermedia

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



P. intermedia
T. forsythia P. intermedia

P. gingivalis

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



Prevotella P. gingivalis
T. forsythia Prevotella

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



P. intermedia

�
� �

��� �
� �

��

�
�

�
�

�

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



P. intermedia

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607



P. intermedia

D
ow

nloaded from
 https://w

w
w

.portlandpress.com
/biochem

j/article-pdf/doi/10.1042/BC
J20190607/865212/bcj-2019-0607.pdf by U

K user on 12 January 2020

Biochem
ical Journal. This is an Accepted M

anuscript. You are encouraged to use the Version of R
ecord that, w

hen published, w
ill replace this version. The m

ost up-to-date-version is available at https://doi.org/10.1042/BC
J20190607


