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ABSTRACT

Escherichia coli sequence type O25b-ST131 has eddrgrecent years around the world in combinatieith
CTX-M-15 among extra-intestinal infections andaslitaused considerable morbidity and mortality. EKgement
of infections can be done by controlling the sounténfections or contamination. In India there amet many
studies on O25b-ST131 clone, This study was donmevastigate ST131's prevalence in different phgtagic
groups among isolates from different extra-intedtimfections. Hundred E. coli isolates were igeth from
different clinical samples including urine, blooshutum and exudates from Krishna Rajendra (K.R)pktials
Mysore. Polymerase chain reaction (PCR) method weasl to determine the Phylogenetic groups and C&2E131
clone. Out of 100 E. coli strains 55%, 30%, 8% ai%d were isolated from urine, exudates, sputum, lapdd
respectively. Phylogenetically, B2 group was thenith@nt group (34%) followed by D, B1 and A group8, (26,
and12) respectively, 87% E. coli samples belonged25b-ST131 clone which were distributed amongigspB2,
D, B1 and (32, 25, 22 and 8 isolates respectivadyyersity of Phylogenetic groups among O25b-STE3TOli
strains may refer to the source of infections. Rertstudies are needed to highlight the sourcenfefction which
may help to control the dissemination of E. catind.
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INTRODUCTION

Extra-intestinal pathogeniEscherichia coli(EXPEC) strains are a clinically significant groap pathogens that
cause a variety of clinical syndromes that inclug@ary tract infections, nosocomial pneumonia, nzal
meningitis, and sepsis [1]. Phylogenetic analy$ig.acoli species have shown that the majority of straihsriageto
four phylogenetic groups: A, B1l, B2, and D relatedthe genetic markershuA yjaA and the DNA fragment
TspE4.C2[2]. To increase the discrimination power Bf coli population analyses, subgroups A0, Al, B1, B22,
B23, D1 and D2 are determined by the combinatiothefgenetic markers as follows: subgroup AO (grédp
chuA-, yjaA-, Tspe4d.C2-; subgroup Al (group AdhuA, yjaA+ Tsped.C2-; group BichuA-, yjaA-, Tspe4.C2+
subgroup B22 (group B2)huA+, yjaA+, Tsped.C2-; subgroup B23 (group BZhuA+, yjaA+ Tspe4.C2+
subgroup D1 (group D)chuA+, yjaA-, Tsped.C2-; and subgroup D2 (groupBhuA+, yjA-, Tsped.C2 [3,4].
Commensal strains fall into groups A and B1, whemsdra-intestinak. coli (EXPEC) mainly belong to group B2.
However, Diarrhoeagenic strains fall into groupsBA,, and D [5,6]. Extra-intestinal infections reldttoE. coli
cause considerable morbidity, mortality, and insegahealth care costs. Johnson et al. [7] repdh&dE. coli
strains that were resistant to antibiotics shifiedards phylogenetic groups A and D, and moved anay group
B2. Previous studies have also shown diversityhiylggenetic groups for EXPEC based on the host} mbthe
EXPEC isolates from animal origin belongs to comsa¢igroups A and B1 while human origin isolatesobglto
pathogenic groups B2 and D [8]. A new cloneEofcoli named ST131 that is belonging to phylogenetic grég
and associating with serogroup O25b was identifiediine countries including Canada, India, Kuwé&itance,
Switzerland, Portugal, Lebanon, Korea, and Spajrl(®. This clone is the dominant strain among &xtitestinal
pathogenicE. coli and has been reported to cause a wide range agftioris including meningitis, osteomyelitis,
myositis, epididymio-orchitis, and peritonitis [1#]. In addition it is most commonly associatedhwitinary tract
infections in the United States [11-13]. Clarificat of the evolutionary origins of EXPEC conceiwalziould
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facilitate the development of novel measures ta@lblneir continued emergence [15]. In this studyylpgenetic
groups and sequence type 0O25b-ST13Eotoli isolates that have been isolated from differertaeitestinal
infections have been investigated.

MATERIALSAND METHODS

Study design: Epidemiological

Bacterial isolates

A total of 100 ofE. coliclinical isolates were collected from K. R. hoapitMysore, India. All isolates were isolated
from different extra-intestinal specimens includimgne, blood, sputum and exudates over a periotiOofmonths
(June 2013 to March 2014). The inclusion criteri she gender (both of male and female are usadi}te age of
patients (adults (16-55yrs), elderly (> 56 yrs) ahddren (0-15 yrs)). However, the exclusion crdevere the type
of infection. All isolates were identified &s. coli by inoculating them on MacConky Agar (M.A.) andsio
Methylen Blue (E.M.B.) Agar and by using biochenhicdentification kit (HIiE. coli Identification Kit,HiMedia
Laboratories Pvt. Ltd, Mumbai, India).

Phylogenetic analysis

Template DNA was prepardyy boiling method as described by Ruppe et al..[Béked on Clermont dichotomous
tree, the amplification afhuA yjaA andTspE4.C2genes were carried out using the primers and RDEitons as
mentioned in the previous report [2]. The amplifdducts were analysed in an agarose gel witl2% el and
the amplicon size was measured by using 100 bp Dbdder (GeNé", Mumbai, India). Electrophoresis was
carried out at 70V, 500A for 90 mins.

Deter mination of O25-ST13 E. coli by PCR for the pabB gene

PCR detection of the 025b-ST131 clone isolates é&8nD25pabBspe.F (5-TCCAGCAGGTGCTGGATCGT3))
and O25pabBspe.R (5'GCGAAATTTTTCGCCGTACTGT3') waeed to amplify a 347 bp fragment of the pabB
gene. PCR method was performed as mentioned bj@ftke

Statistical analysis: Chi Square was used to compare between phylagegietups; commensal and pathogenic
groups.

RESULTS

HundredE. coliisolates were collected from extra-intestinal icith samples. The demographical data showed that
44%, 30%, and 26% isolates were isolated from ad@é-55yrs), elderly (> 56 yrs) and children (045) from
both genders (55% from female and 45% from male).

Out of 100 EXPEC samples, 55% 30%, 8%, and 7% wsadated from urine, exudates, sputum and blood
respectively. The highest prevalencebofcoli was from females, mostly from urine. The distribntof E. coli
strains among urine samples is 37 out of 55(67 f&¥ojemales and 18 out of 45 (40%) for males, thHfeknces
between them were strongly significaR&(.006).

Phylogenetic analysis d. coli isolates that were isolated from extra-intestinéctions showed that 35, 28, 26
and 11 isolates belonged to groups B2, D, B1 anéspectively of which group B2 is the predominatit.9%)
among urine samples. However, the most prevalestfaapathogenic groups B2 and D, the differencevéen
pathogenic and commensal groups was signifiddn®.04). B2 and D groups were the most prevalentrgmmine
samples 23 (41.8%) and 16 (29.1%) isolates resdgtiwhile B1 and D were the most prevalent amexgdates
samples 10 (33.3) and 8 % (26.7%) isolates respdgtiHowever, among blood samples, group B2 wasntist
prevalent with 3 (42.8%) isolates. The differergadt significant for sputum and blood samples (@4l Fig.1).

Prevalence of O25b-ST131 strain among ExPEC isolates

Of 100 ExPEC isolates, 87 isolates were identifiedhe O25b-ST131 clone. Presence of ST131 waerhéghong
B2, D, and Blgroups (32, 26, and 22 respectively)the differences in the distribution of ST131r@oamong
different phylogenetic groups were not significéR&0.07) which refer to the ability of ST131 clotetransfer
among commensal groups. The distribution of ST18&irs among phylogenetic groups was in different
proportions; 7 (8.04%) for group A, 24 (25.28%) fpoup B1, 32 (36.78%) for group B2, and 26 (29.386t
group D.
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DISCUSSION

Extra-intestinal pathogenik. coli (EXPEC) has emerged around the world in recentsy@acombination with
antibiotic resistance among different infectionsait ©f 100 EXPEC samples, 55% 30%, 8%, and 7% alatésl
from urine, exudates, sputum and blood respectivEie highest prevalence &f coli was from female, mostly
from urine. Compatible with other studies, 57% @286 ofE. coli isolates were isolated from urine and exudates
respectively [18], while the prevalence Bf coli was low; 22% from urine, and 6% from exudates [ITFje
distribution ofE. coli strains among urine samples is 37 out of 55(67 f¥jemales and 18 out of 45 (40%) for
males, the differences between them was strongiyifgiant (P<0.006). This result is similar to another study
which reported that the distribution Bf coliisolates was 70% for female [20]. This finding nmefer to the shorter
urethra of females which may be easily invaded caypmensaE. coli that is endemic in the intestinal tract after
acquisition of virulence factors.

Phylogenetically, Extra-intestinal pathogenic stsaiisually belong to phylogroups B2 and D, while tommensal
strains belong to groups B1 and A, the intestimhpgenic strains belong to groups A, B1 and D @Gfpups B2
and D were the predominant groups among UTI indesti{21]. In the current study, phylogenetic analg$E. coli
isolates that were isolated from extra-intestinédtions showed that 35, 28, 26 and 11 isolatemged to groups
B2, D, B1 and A respectively among which group B&swhe predominant (47.9%) among urine samples eideny
the most prevalent was for pathogenic groups (BRI the difference between pathogenic and comedemeups
was significant £<0.04). B2 and D groups were the most prevalentrgmarine samples 23 (41.8%) and 16
(29.1%) isolates respectively, while B1 and D wire most prevalent among exudates samples 10 (3218808
(26.7%) isolates respectively. However, among bleathples group B2 was the most prevalent with 38042
isolates. The difference was not significant foutsi;m and blood samples. Presence of phylogenetigpgrA and
B1 among extra-intestinal infections which haverbegported on animals or humans as commegsabli strains
[4] may refer to thesource of infection as was mentioned by Johnsah ] who reported that most of the EXPEC
isolates from animal origin belongs to commensalugs A and B1 while human origin isolates belong to
pathogenic groups B2 and D, or to the resistande. @bli to antibiotics as Johnson et al. [7] reported,tBatcoli
strains that are resistant to antibiotics shiftaslards phylogenetic groups A and D and moved away firoup B2.
This diversity of phylogenetic groups may prediet type of resistance genes especially ESBLs tgpgeevious
studies that reported most of CTX-M-15 producthgcoli belong to group B2 while CTX-M-9 producirigy coli
belong to group D [22].

ST131 clone has been reported as a predominait Hted was disseminated in many countries in tlv@ginents
including Europe, Asia, and North America [9,10f.XD0 EXPEC isolates, 87 isolates were identifiedhee O25b-
ST131 clone. Presence of ST131 was higher amongdB2nd Blgroups (32, 26, and 22 respectively) that
differences in the distribution of ST131 clone amatifferent phylogenetic groups are not significéig0.07)
which refer to the ability of ST131 clone to trasrsmong commensal groups. Prevalence of ST13ih stes
increased worldwide; from 2000-2010 it increasemhfr0-49% in Canada [23-25], in Nigeria; 35.7% [2&hd
64.5% in Saudi Arabia [27]. In India, the first ;gpon ST131 was in 2008 [9,10]. However, the pievee
proportion has increased in different Indian regi®6.66% and 70% of ST131 strains were isolateoh fuvine
patients [2, 28]. The current study confirmed theréase of ST131 dissemination; we found 87%:.ofoli were
positive to ST131 clone from different extra-inteat infections. Phylogenetically, ST131 strainsobg to group
B2 [24] while Coque and Nicolas-Chanoine [9,10]Hduwo non ST131strains (ST28 and ST354) belonging
group B2 and one ST131 strain belonging to groupirDour study, the distribution of ST131 strainscam
phylogenetic groups was in different proportiong804%) for group A, 24 (25.28%) for group B1, (86.78%)
for group B2, and 26 (29.88%) for group D. Thisdfig may refer to the difference of the sourcendégtions.
Diversity of phylogenetic groups @&. coli is considered as an index of risk which referpitesence of animal
contamination by contaminated food or water and redgrs to occurring of antibiotic resistance favshimportant
antibiotics especially beta-lactam antibiotics.

Table 1: Distribution of the phylogenetic groupson clinical samples and the ST131 strains

Urine (55) | Exudates(30) | Blood(7) | Sputum(8)
No. (%) No. (%) | No.(%) | No. (%) | 5'+31(8D
B2 | 23(41.8) 6 (20) 3(42.8) 2(25) 32(36.8)
D | 16(29.1) 8(26.7) 2(28.6) 2(25) 25(28.7)
Bl | 13(23.6) 10(33.3) 1(14.3) 2(25) 22(25.3)
A 3(5.5) 6(20) 1(14.3) 2(25) 8(9.2)
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Figure 1: Distribution of the phylogenetic groupson clinical samples and the ST131 strains

CONCLUSION

The presence of ST13#. coli among different phylogenetic groups confirms ttietre is no relation between
ST131 clone and phylogenetic group B2. This findiafers to the ability of ST131 clone to dissemgnamong
commensal groups or sensitive strains. Many studiesuld be done for further investigations to cointhe
dissemination of ST13E. coli strains.
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