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Abstract

A novel Gram-stain positive, non-motile, non-sporeforming coccus-shaped, obligately anaerobic
bacterium was isolated from a fecal sample of an individual residing in a traditional Peruvian
community. The organism was characterized using biochemical, chemotaxonomic and
phylogenetic methods. Comparative 16S rRNA gene sequence analyses and phenotypic
characteristics demonstrated that the organism was biochemically and phenotypically related, but
distinct, from a group of organisms referred to as the Gram-stain positive anaerobic cocci
(GPAC). The major cellular fatty acids of the novel isolate were determined to be Cq4-g (18.3%),
Ci18:1.9¢ (39.8%), C1g8:2.6.9c/C18:0 ANTE (13.2%). Fermentation end products from PYG are acetate
and formate. Cell-wall peptidoglycan was found to be A4> (L-Lys-L-Ala-L-Glu) and the G + C
content was determined to be 38.4 mol%. Based on the phenotypic, chemotaxonomic, and
phylogenetic results, Ezakiella peruensis gen. nov., sp. nov., is now proposed. The type strain is
M6.X2T (DSM 273677 = NBRC 109957 T = CCUG 64571T).
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1. Introduction

To date, the majority of studies on the human microbiome have focused on western
populations, implementing the use of culture-independent methods[1-3]. These molecular
inventories have provided tremendous insights into the microbial diversity and the richness
of taxa present, suggesting that in the human gut, roughly 80% of the phylotypes represent
uncultured bacteria[1]. In order to truly appreciate if there is a “core microbiome,”
individuals from a variety of geographic regions with diverse diets must also be included in
these investigations [4,5]. Initial studies are now revealing that the microbiome of
indigenous communities may be significantly different than those derived from
“westernized” communities [6,7]. There is now a renewed interest in culture-dependent
approaches to recover organisms and characterize their physiological and metabolic
properties in order to better understand the ecology of these microbial communities and the
role they play in both health and disease processes [8-10].

The Gram-stain positive anaerobic cocci (GPAC) are part of the commensal flora of humans
and animals and are also associated with a variety of human infections [11,12]. This group
of organisms has undergone extensive taxonomic changes with many former members of the
Peptostreptococcaceae being transferred to a number of novel genera that encompass
Peptoniphilus, Anaerococcus, Finegoldia, Gallicola, and Parvimonas [12,13]. In addition,
the genera Anaerosphaera, Helcococcus and Murdochiella have also been described and are
phylogenetically related and phenotypically similar to the aforementioned genera [14-16].
Until recently the exact relationship of this group of organisms with other close close
members of Firmicutes was somewhat uncertain, and was reflected in their placement in the
Family XI Incertae Sedis (order Clostridiales, class Clostridia, phylum Firmicutes) in the
current edition of Bergey's Manual of Systematic Bacteriology [17,18]. However, Johnson et
al., (2014)[19] recently described the family Peptoniphilaceae to accommodate the genera
Peptoniphilus, Anaerococcus, Anaerosphaera, Finegoldia, Gallicola, Helcococcus,
Murdochiella, and Parvimonas.

A study focused on a Peruvian community to examine microbial diversity of geographically
remote, traditional native communities, resulted in the isolation and characterized of a
Gram-positive staining, obligately anaerobic, coccus-shaped organism recovered from a
fecal sample. The organism displayed phenotypic traits consistent with the GPAC but
phylogenetic analysis demonstrated that it represented a novel lineage within this group.
Based on the results of a polyphasic taxonomic study, we describe and propose a novel
genus and species for which the name Ezakiella peruensis gen. nov. sp. nov. is proposed.
The type strain is M6.X2T (DSM 273677 = NBRC 109957 = CCUG 645717).
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2. Materials and methods

2.1. Cultures and cultivation

Strain M6.X2T (DSM 273677 = NBRC 1099577 = CCUG 645717) was isolated from a
freshly voided fecal sample obtained from a member of the Afro-Peruvian community of
Cruz Verde located in Ica, Peru. The sample was collected, processed anaerobically, and
transported back to the laboratory on ice for further processing. Multiple enrichments using
an array of substrates were constructed and inoculated with 1 ml of fecal slurry. Strain
M6.X2T was isolated from an enrichment of Medium 2 [20] supplemented with xylan (per
100 mL distilled water): Casitone (1.0g), yeast extract (0.25g), minerals solution (A),
minerals solution (B), clarified, sterile rumen fluid (20 mL), resazurin (0.0001g), sodium
lactate (70% wi/v) (1.0g), xylan (0.2g), cysteine HCI (0.05g), sodium bicarbonate (0.4g),
distilled water (to 100 mL). Minerals solution (A) contains (per 1000 mL); K,HPO4 (3.09).
Minerals solution (B) contains (per 100 mL); KH,P0,4 (3.0g), (NH4)»S04 (6.0g), NaCl
(6.0g), MgS047H,0 (0.6g), CaCl, (0.6g). The enrichment was incubated for 7 days at 37°C
with a gas mix of 5% Hydrogen, 10% Carbon Dioxide, and 85% Nitrogen. After incubation,
a sample of the enrichment was inoculated onto Medium 2 agar and isolates were then sub-
cultured onto BD Bacto™ Brain Heart Infusion (Sparks, MD, USA) agar plates
supplemented with 5% defibrinated sheep’s blood until pure colonies were obtained.

2.2. Phenotypic and biochemical characterization

Unless indicated otherwise, all analyses were performed with cells grown on BD Bacto™
Brain Heart Infusion (Sparks, MD, USA) agar plates supplemented with 5% defibrinated
sheep’s blood or in anoxic modified peptone-yeast extract (PY) broth medium (DSMZ
Medium #104 with glucose excluded) at 37°C (pH 7.2). Cells were examined with an
Olympus CX41 microscope using phase contrast at 1000X magnification. For biochemical
characterization, APl Rapid ID 32A and API 50 CH test systems (API bioMérieux, Marcy
I’Etoile, France) were used following the manufacturer’s instructions except for the
following modifications; both test systems were incubated anaerobically and cupules for the
API 50 CH test strips were overlaid with mineral oil. Additional physiological
characteristics were determined at varying temperature growth ranges (4-60 °C, in
increments of ~5 “C) and pH values (5.0-9.5, in increments of 0.5 pH units). Salt tolerance
was examined using different concentrations of NaCl (0-0.5 % (w/v), and 1-9% (w/v), in
increments of 1%).

Optimum growth conditions were determined by monitoring the optical density using a
spectrophotometer at 600 nm (Spectronic 20D, Milton Roy, DE). Growth resulting in an
increase of ODgponm Of >0.1 was considered to indicate growth. All tests were performed in
duplicate.

Metabolic end products were determined from cultures grown under anaerobic conditions in
PYG broth. Sample analyses were carried out in duplicate on an Aminex HPX-87H organic
acid analysis column (Bio-Rad), using ion-exclusion HPLC with 0.015 HCL running buffer
at a flow rate of 0.9 mL/min. Retention times and peak areas of fermentation products were
compared to standards of acetate, butyrate, lactate, succinate, formate, and propionate.
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2.3. DNA isolation and 16S rRNA gene sequencing and phylogenetic analysis

For phylogenetic analysis, DNA of strain M6.X2T was extracted using the UltraClean®
Microbial DNA Isolation Kit (MoBio Laboratories, Inc.) following manufacturer’s
instructions. 16S rRNA gene fragments were generated by PCR using universal primers pA
(positions 8 to 28, Escherichia coli numbering) and pH* (1542 to 1522)[23]. The amplicon
was purified using Exo-Saplt (USB Corporation) and the sequence determined using the Big
Dye terminator cycle sequencing kit (ver. 3.1), with an automatic DNA sequencer (model
3100 Avant, Applied Biosystems). The closest known relatives of the new isolate based on
the 16S rRNA gene sequence were determined by performing database searches using the
program EzTaxon-e server (http://eztaxon-e.ezbiocloud.net/;[24]. These sequences and those
of other related strains were aligned with the sequence derived from M6.X2T using the
program ClustalW. Phylogenetic reconstructions were performed in MEGA (version 4) [25]
using the neighbour-joining method [26], applying evolutionary genetic distances that had
been calculated by the Kimura two-parameter model [27].

2.4. GenBank accession numbers

The 16S rRNA gene sequence for strain M6.X2T was deposited with the EBI Sequence
Database under the following accession number KJ469554.

2.5. Chemotaxonomic methods

Biomass for fatty acid analysis was collected from a plate of BHI agar amended with 5%
sheep’s blood after a 6 day incubation at 37°C. Analysis was performed at the Center for
Microbial Identification and Taxonomy (University of Oklahoma, Norman, Oklahoma).
Fatty acid methyl esters were extracted using the Sherlock Microbial Identification System
(MIDI) version 6.1 as described previously [21,22]. Analysis was performed using an
Agilent Technologies 6890N gas chromatograph equipped with a phenyl methyl silicone
fused silica capillary column (HP-2 25m x 0.2 mm x 0.33 um film thickness) and a flame
ionization detector with hydrogen used as the carrier gas. The temperature program was
initiated at 170°C and increased at 5 °C min~ reaching a final temperature of 270°C. Fatty
acids were identified and expressed in the form of percentages using the QBA1 peak naming
database. Peptidoglycan analysis was performed using the method of Hamada et al., [28] at
the Biological Resource Center, National Institute of Technology and Evaluation (NBRC),
Japan. The mol% G+C was determined according to the method of Mesbah et al. [29] and
was carried out by the Leibniz-Institut DSMZ, Germany).

3. Results and discussion

3.1. Phenotypic and biochemical characterization

M6.X2T is a non-motile Grain-stain positive, diplococci that is strictly anaerobic, non-spore
forming and non-hemolytic. Growth on BHI blood agar plates after 6 days at 37°C colonies
are small (<1mm in diameter), clear, circular, and convex. Indole is produced but catalase
and urease are not while nitrate is not reduced. Using the API Rapid 32A test system,
positive reactions were observed for alkaline phosphatase, arginine arylamidase, leucyl
glycine arylamidase, phenylalanine arylamidase, leucine arylamidase, pyroglutamic acid
arylamidase, tyrosine arylamidase, alanine arylamidase, glycine arylamidase, histidine
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arylamidase, and glutamyl glutamic acid. Negative reactions were obtained for arginine
dihydrolase, proline arylamidase, D-galactosidase, p-galactosidase, f-galactosidase-6
phosphate, D-glucosidase, p-glucosidase, D-arabinosidase, f-glucuronidase, N-acetyl-f-
glucosaminidase, glutamic acid decarboxylase, D-fucosidase, mannose, raffinose, serine
arylamidase and urease. Using the API 50 CH test system, negative reactions were observed
for glycerol, erythritol, D-arabinose, L-arabinose, D-ribose, D-xylose, L-xylose, D-adonitol,
methyl-Rd-xylopyranoside, D-galactose, D-glucose, D-fructose, D-mannose, L-sorbose, L-
rhamnose, dulcitol, inositol, D-mannitol, D-sorbitol, methyl-ad-mannopyranoside, methyl-
ad-glucopyranoside, N-acetylglucosamine, amygdalin, arbutin, esculin, salicin, D-
cellobiose, D-maltose, D-lactose, D-melibiose, D-sucrose, D-trehalose, inulin, D-melezitose,
D-raffinose, starch, glycogen, xylitol, gentiobiose, D-turanose, D-lyxose, D-tagatose, D-
fucose, L-fucose, D-arabitol, L-arabitol, potassium gluconate, potassium 2-ketogluconate,
and potassium 5-ketogluconate. Metabolic end products from PYG were determined to be
Acetate and Formate. Temperature range for growth is 30-37 °C with an optimum
temperature of 37 °C. The pH range for growth is pH 7.0-8.5 with an optimum pH of pH
7.75. Growth occurs at NaCl concentrations of 0.5% (w/v) only.

3.2 Phylogenetic analysis

Phylogenetic analysis demonstrated that the organism was a member of the Firmicutes
sharing a loose relationship with members of the GPAC (Fig. 1). These genera,
Peptoniphilus, Anaerococcus, Anaerosphaera, Finegoldia, Gallicola, Helcococcus,
Murdochiella and Parvimonas have recently been assigned to a newly described family
Peptoniphilaceae [19]. The pairwise comparisons showed that strain M6.X2T formed a
loose cluster with the genera Finegoldia (86.7% sequence similarity), Gallicola (83.5%
sequence similarity) and Parvimonas (84.4% sequence similarity). All the major groupings
in the neighbor-joining tree were confirmed using the maximum parsimony program (data
not shown). In addition, database searches recovered only two closely related sequences
(>99% sequence similarity) corresponding to uncultured organisms, GQ016861 and
GQO016867. These sequences formed a tight cluster with strain M6.X2T but did not change
the topology of the tree with respect to the other close relatives included in the analysis (data
not shown). Although not recovered from fecal material they were however isolated from
human skin[30].

3.3. Chemotaxonomic analysis

The fatty acid data of strain M6.X2T represented the following: major fatty acids were C1g:9
(18.3%), C1g:1.0¢ (39.8%) and C1g:2.6 9c/c18:0 ANTE (13.2%). The minor fatty acids were
C10:0 (7:3%), C13:0 ANTEISO (3:1%), C14:0 (3.0%), C17:1 e8¢ (1.6%), C1g:0117:0 cycLo (5:2%),
Ci8:1 e7c (4.2%), Cy5:0 (1.6%), Ci16:1 £7c/C16:1 e6c (1.4%), C17:0 (5.2%). The novel organism
and its nearest relatives all produce C1g:9, C18:1.9c and C1g:2.6 9c/c18:0 ANTE as the major
products. The peptidoglycan analysis revealed the presence of a Ada, type with an
interpeptide bridge comprising L-Lys-L-Ala-L-Glu. The DNA G+ C content of strain
M6.X2T was determined to be 38.4 mol%.

The unidentified organism from human feces was found to possess biochemical and
chemotaxonomic traits consistent with organisms belonging to the GPAC but could clearly
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be distinguished from its nearest phylogenetic relatives using characteristics shown in
Tables 1 and 2. Although there is much discussion on the validity of describing novel genera
and species on a single strain, this continues to be a common practice. We feel it is
important to name this novel organism in order to allow members of the scientific
community to identify additional strains or species of this novel genus. With the increasing
number of cultured strains recovered from individuals from indigenous communities, a
clearer picture of the ecology of these environments will emerge. Although originally
recovered from an enrichments containing xylan, it was later determined that the isolate was
not utilizing this substrate instead using components contained within the peptone and yeast
extract. For instance, the novel strain M6.X2T appears to prefer proteinaceous materials such
as amino acids or peptides that can be derived from either the diet or the host itself.

Based on the biochemical, chemotaxonomic and phylogenetic data presented, we consider
the coccus-shaped organism from human feces represents a novel genus within the GPAC
for which the name Ezakiella peruensis gen. nov., sp. nov. is proposed.

4. Description of Ezakiella gen. nov.

Ezakiella (E.za.ki.el’la N.L. fem. dim. Ezakiella named after the Japanese microbiologist
Takayuki Ezaki who has contributed immensely to the taxonomy of the anaerobic Gram-
stain positive cocci group of bacteria).

Cells are Gram-stain positive, non-motile, cocci that are strictly anaerobic. Catalase and
urease negative. The predominant fatty acids are C16:9, C18:1 c9¢: C18:2 £6,9¢/18:0 ante- Cell-
wall peptidoglycan is A4> (L-Lys-L-Ala-L-Glu). The DNA G+ C content of the type strain
of the type species is 38.4 mol%. The genus Ezakiella is a member of the phylum Firmicutes
within the family Peptoniphilaceae. The type species is Ezakiella peruensis.

Description of Ezakiella peruensis sp. nov.

Ezakiella peruensis (pe.ru.en'sis. N.L. fem. adj. peruensis pe.ru.en'sis N. L. gen. n.
pertaining to the country of Peru from where the organism was first isolated). Displays the
following properties in addition to those given in the genus description. After 6 days of
growth on BHI Blood agar plates colonies are small (<1mm in diameter), clear, circular, and
convex. Catalase and urease negative. Nitrate is not reduced and indole is produced. The
API Rapid ID 32An test system, positive reactions are obtained for alkaline phosphatase,
arginine arylamidase, leucyl glycine arylamidase, phenylalanine arylamidase, leucine
arylamidase, pyroglutamic acid arylamidase, tyrosine arylamidase, alanine arylamidase,
glycine arylamidase, histidine arylamidase, and glutamyl glutamic acid. Negative reactions
are obtained for arginine dihydrolase, proline arylamidase, D-galactosidase, f-galactosidase,
-galactosidase-6 phosphate, D-glucosidase, p-glucosidase, D-arabinosidase, -
glucuronidase, N-acetyl-B-glucosaminidase, glutamic acid decarboxylase, D-fucosidase,
mannose, raffinose, serine arylamidase and urease. Using the APl 50 CH test system under
anaerobic conditions no positive reactions are observed. Metabolic end products from PYG
are acetate and formate.
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The type strain M6.X2T (DSM 273677 = NBRC 1099577 = CCUG 645717) was isolated
from a fecal sample of an individual from a traditional Peruvian community in the region
Ica.
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Peptostreptococcus anaerobius NCTC 11460" (AY326462)
Sedimentibacter saalensis ZF' (AJ404680)

100

Peptoniphilus asaccharolyticus CCUG 9988" (AF542228)
Peptoniphilus ivorii ATCC 29427" (GU993268)
Peptoniphilus methioninivorax DSM 22461" (GU440754)
Anaerosphaera aminiphila JCM 15094" (AB298735)
Peptoniphilus duerdenii WAL 18896" (EU562290)
Peptoniphilus koenoeneniae WAL 188898" (EU526291)
Peptoniphilus lacrimalis CCUG 31350 (AF542230)
Peptoniphilus olsenii WAL 12922" (DQ911242)
Peptoniphilus gorbachii WAL 10418" (DQ911241)
Peptoniphilus harei DSM 10020" (Y07839)

100

Ezakiella per is gen. nov., sp. nov. M6.X2" (KJ469554)
Finegoldia magna ATCC 15794 (AF542231)
Gallicola barnesae DSM 3244" (AB038361)
Parvimonas micra ATCC 33270" (AF542231)

1%

Fig. 1.

Murdochiella asaccharolytica CCUG 55976 (EU483153)

Helococcus kunzii NCFB 2900" (X69837)

Helococcus ovis CCUG 37441" (Y16279)

100 Anaerococcus lactolyticus CCUG 31351" (AF538433)

Anaerococcus vaginalis CCUG 31349" (AF542229)
Anaerococcus octavius NCTC 98107 (Y07841)

Anaerococcus hydrogenalis JCM 7635 (AB538433)

Anaerococcus tetradius CCUG 46590" (AF538434)
Anaerococcus prevotii DSM 20548 (CP001708)

Phylogenetic tree of 16S rRNA gene sequences indicating the position of Ezakiella
peruensis gen. nov. sp. nov within members of related genera within the phylum Firmicutes.
The tree was constructed using the neighbour-joining algorithm from MEGA (version 4)
with Peptostreptococcus anaerobius as the outgroup. Bootstrap values (%) were obtained
with 1000 replicates and are displayed on their relative branches.
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Table 1

Fatty acid profiles of strain M6.X2T and close relatives.

Page 12

Anaerococcus | Anaerosphaera | Finegoldia | Murdochiella | Helcococcus | Parvimonas Peptoniphilus
a T prevotii aminiphila magna asaccharolytica kunzi micra asaccharolyticus
Fatty Acid © | M6.X2 CCUG Jcm CCUG CCuG CCUG CCUG CCUG
419327 150947 176367 559767 322137 463577 99887
Cio0 7.3 9.4
Ci20 48 12.0
anteiso-Cya, 3.1
Cua 3.0 2.0 2.0 5.9 11.0 25 16 5.4
Cis0 1.6
i50-C15.9 2.6
Cis0 18.3 17.1 9.4 17.6 34.0 30.0 13.4 14.4
Cig0alde 6.8 6.4
Ci6:0DMA 6.5
Cig:1 07/ 14
C16:106¢
Cie:1 ®7C 2.0 2.8 2.0 3.9
Ci6:1 ®9C 7.4
C17.108C 1.6 14.3
C17:109¢ 7.1
i50-C17.1,5C 3.9 3.0
anteiso-Cy7,9 1.7 4.5 1.6
Ci7.0pmA
i50-C17.1/Ci6:0 18.2
DMA
Cyclo Cy7./ 5.2
Cigo
Cigo 115 16.0 6.8 9.4
Cigoald 4.4
Cigopma 2.0
Cig:1 ®7¢ 42 6.9
Cig1 @7 DMA 12.2
Cig:1 09C 39.8 19.3 2.0 36 54.0 19.3 15.5 20.2
Ci8:2 06,00 132 27.0 5.6 29.4 58.3 22.0
Ci8:0 ANTE
Cig:1 ®9C 6.4 11.1 6.6
DMA
i50-C19:1 2.0 15
Unknown 6.9 13.1 5.1
Cig177
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Anaerococcus | Anaerosphaera | Finegoldia Murdochiella Helcococcus | Parvimonas Peptoniphilus
—a | mexoT prevotii aminiphila magna asaccharolytica kunzii micra asaccharolyticus
Fatty Acid : CCUG JCM CCUG CCUG CCUG CCUG CCUG
419327 150947 176367 559767 322137 463577 99887
C20:406,9,12,15¢ 14

a . . . .
Predominant products are shown in bold, values below 1% are not shown. Profiles for Gallicola have not been performed.

Anaerobe. Author manuscript; available in PMC 2016 April 01.




Page 14

Patel et al.

3|1e) ‘sassa0sR

‘upys ‘sassaosqe

Ajipog say0 Anpog Jayro
pue [eauoiad pue eauoiad
‘Uelteno ‘UelIRAO
‘safreyosip ‘safreyosip
|euiben ‘jeLisrew $95590S0R daays $9s599s0e AJIpoq 101088l leuifen
[ealul|o pue uewny [ena1eWw ‘leusreWw |11 Jay1o pue AjAed alnuew a|1¥ed ‘[elareW [B2IUI[D
aunsaul uewnH | pue Auaes [eio [e21Ul]9 UewnH uewny ‘unjs $928) UADIYD leJo ‘euibep oluaboueyslN | ‘eunsajul uewnH | saday uewnH 90In0S
(9%10wW) U0
¥€-0€ 8¢-L¢ anN anN v€-1¢ ¥E-¢€ q'¢e GE-0€ ¥'8¢€ J+9VNd
ni9-q ‘ulo sAT an dsv-a dsv-a dsw-@ ‘sh1 sk nio-q ‘sA sk urinw jrem-|18d
aiyoud
T000T2000C 10...¥000C G0.¢.2900C 020¥00.1S0 pu §09957000C pu S0ELTOVYYS £0./,590000 VZe pides |dy
asepiwe|Ae
p1oe o1wein|Bolkd
asepiwe|Ae
auluee|jAuayd
asepiwe|Are
aurjoid
asepiwe|Ae
auIoNa
_ + - - - + pu + + asepiwe|Ae
- + + + - - pu m + aunsiH
- + + - - - pu - - asepiwe|Ae
_ + + - - + pu M + autubry
+ + + - - M pu + + asejeydsoyd
+ + + - - + pu + + aulfeX|v
- + - - - + pu - + ;40 AuAnoy
asouiey
- - m + - - - Mm - ENIITLEITY]
- - M + - - - - - :JO uoneUBWIRS
ajopul
+ - + - m - - - + 30 uonanpoid
agoJaeue agoJaeue agoJaeue agoJaeue agoJaeue agolaeue agoJaeue agoJaeue
aeb11q0 REI o] agoJseue a1eblqo 8AIle}NoeS aebiqo aeb11q0 eebilqo a1eb1190 aebiiqo Wws1|0gelaN
(9Ad) npoid
a9'v A\ 1 Vv 'V v 'V 1a'v 1'v pu3 uonejusulisy
1199 JUEJB|0J0WIBY}
- - - - - - + - - 1o uonewloy alods
sn|iydiuoided Sseuowinfed B|RIYoopINN SN220000PH ©|001|[eD elpjoboul4 eseydsoleeuy | SNod0d0JseUY e|piez3 ansaIRIRYD

"SaAINR|a)

850]0 S} J0 sa198ds adA) 8yl pue | ZX 9N UTe.IS JO UOHEBIUBIBHIP dY} Ul [nyasn aJe Jey) sanadoid dlwouoxelowsyd pue [ealwayoold ‘[eatbojoydion

Author Manuscript

Author Manuscript

¢ ?olgel

Author Manuscript

Author Manuscript

Anaerobe. Author manuscript; available in PMC 2016 April 01.



Page 15

p1oe o1jawidoulleip-0saw ‘wdg-w ‘ayeioeT “ ‘ajewiod ‘4 ‘sresAing ‘g ‘e1elsoe v ‘eiep ou ‘pu ‘aanebau ‘- aamisod ‘+

(8s°Bnoomman) “alis gam DN 8y} pue (6002) [ 19 SO 3P LS PauIelqo elep [euolIppy
‘[Telsnpydiuoidad ([gelseuowinted [91lelaysopiniy ([gT]sn200209j8H [TElel001)1eD ‘[2€]eIp|obaulS ([yT]elseydsosaeuy ([T€] snododolseuy ‘Apnis siyl ,A._.Nx_o_\,_v sisuanJad e|janfez ereq

Anaerobe. Author manuscript; available in PMC 2016 April 01.

Patel et al.

aInuew auIms abessed
pue snisew Jeseu pue
sn|iydiuoided Seuowinfed B|RIYoopPINN SN220000PH ©|021|[eD eipjoboul4 esoeydsoleeuy | SNod0d0JeRUY e|piez3 a1Is1Ia19RIRYD

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript


http://www.ccug.se

