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- 1. K. pneumoniae’ye bagh toplum kokenli, tekrarlayan duriner
sistem enfeksiyonlarinin klinik ve mikrobiyolojik ozellikleri

- 2. Karbapenem direncli K. pneumoniae’nin neden oldugu Uriner
sistem yolu enfeksiyonlarinda tedavi ve sus tipinin sonuca etkisi

- 3. PhoPQ regtlator sistemde degisikliklerle iliskili olarak Kolistin
direncli K. pneumoniae’de heterorezistans B
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Abstract Understanding the pathogenesis of recurrent urinary
tract infection (RUTT) and whether it is attributable to reinfection
with a new strain or relapse with the primary infecting strain is of
considerable importance. Because previous studies regarding
community-acquired Klebsiella pneumoniae RUTI are incon-
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(100 %, 7 out of 7). Clinical K. pneumoniae isolates derived
from the same patients with RUTI revealed identical genomic
fingerprints, indicating that K. pneumoniae UTI relapsed despite
appropriate antibiotic therapy. The antimicrobial resistance,
growth curve and biofilm formation of the recurrent isolates
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K. pneumoniae

Idrar yolu enfeksiyonu etkenleri icinde ikinci sirada
Viridlansinda adhezyon faktorlerinin  etkisini inceleyen
calismalar az

Tekrarlayan uriner sistem enfeksiyonlari

Bobrek fonksiyonlarinda bozulmaya neden olmaktadir
Uriner sistem enfeksiyonu olan kadinlarin % ’Gnde enfeksiyon
tekrarlamaktadir
Neden ?
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Tekrarlayan idrar yolu enfeksiyonlarinda

* Yeni sus ?
« K.pneumoniae ve konagin ozellikleri ?

- Etkenin antibiyotik duyarliliklari ?
- Adherens 0Ozellikleri?

- Prospektif bir calisma
- Molekuler yontem
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Tekrarlayan Toplum Kokenli Uriner Sistem Enfeksiyonlarinda
K.pneumoniae’nin Klinik ve Mikrobiyolojik Ozellikleri

« Ocak 2007- Aralik 2009

« Onsekiz yas Ustu

- [Ik Griner sistem enfeksiyon (USE) atagi

- Antibakteriyel tedavi oncesi tek etkenin izole edildigi
- Orta akim idrar > 10° CFU/mL K. pneumoniae

- 468 Olgu

Eslik eden baska bir enfeksiyonu olanlar
Ondort giinden az tedavi alanlar
Kolonizasyon olanlar

Hastane kokenli olanlar
calismadan cikarilmis
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Tekrarlayan Uriner Sistem Enfeksiyonu (TUSE) E

- Onceki 12 ay icinde Uic (+) idrar kultiru ile 3 USE atagi
- Veya son 6 ay icinde iki atak

- Ayni hastada tekrar K.pneumoniae’ ye bagl alt veya Ust Uriner
sistemi semptomlarinin gérilmesi
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Reenfeksiyon ? Relaps ?

- Reenfeksiyon:

Farkli bir mikroorganizma ile reklrrens

Iki haftadan uzun stirede ayni mikroorganizmanin etken olarak
gorulmesi

Veya arada steril kltar bulunmasi

- Relaps:

Ik tedavideki etken ile tekrar Uriner sistem enfeksiyonu gorilmesi

Etken temizlenmedi??

Etken ayni ise Relaps? Reklirrens?

Yetersiz tedavi gibi nedenlerden kacinmak icin
Iki atak arasinda 28 glinden uzun sure




Hiperviskozite

Modifiye String Testi




- PCR
Hiperviskozite iliskili rmpA ve magA genleri
Serotip K1, K2, K5, K20, K54, K57 gen tayini

- E- Test (AB Biodisk, Solna, Sweden)
Antibiyotik duyarliliklari icin kullanildi

- Pulse Field Jel Elektroforez (PFGE)
Tiplendirme yapildi

- Bakteri Buyume Egrisi
LB Broth agar, Spektrofotometre (GE Healthcare, UK),
Optik densite (OD600)



- Biyofilm Olusturma Ol¢iimleri

- LB Agar

« OD570 nm

- Microplate reader (SpectraMax M2E,USA)

- Adhezyon ve invazyon Ol¢iimleri




Sonuclar

468 olgu - TUSE 7 hasta — 17 atak

Bir hasta - 6 atak, 6 hasta ikiser atak

Table 2 Clinical and bacterial characteristics of patients with recurrent Klebsiella pneumoniae urinary tract infection

Characteristics Rl R2 R3 R4 R5 RE R7
Host factor
Time to recurrence (days) 3l 63 35 29 251 102 o4
Age (years) 73 69 77 81 60 43 75
Gender Female Female Female Female Female Female Female
Hemoglobin Alc (%) 10.8 8.4 7.6 NA NA NA 74
Chronic kidney disease Positive Negative Positive Positive Positive Negative Negative
Urinary tract obstruction Positive Positive Positive Positive Positive Negative Negative
Bacterial factor
Hypermmucoviscosity Positive Negative Negative Negative Negative Positive Negative
K type K2 Non-typable  MNon-typable K2 Non-typable  Non-typable  Non-typable
magA Negative Negative Negative Positive Negative Negative Negative
FmpA Positive Negative Negative Positive Negative Negative Negative
MIC (first vs recurrent strains)  Notchanged Notchanged Notchanged Notchanged Notchanged Notchanged  Not changed

DM diabetes mellitus, MIC minimum inhibitory concentration
MIC included: sulfamethoxazole, trimethoprim/sulfamethoxazole, ampicillin, cefuroxime, cefotaxime, gentamicin, and amikacin



* PGEP Paternleri Ayni
* Tekrarlayan suslarin kolonize suslara gére adhezyon ve invazyon
yetenekleri daha fazla

M RI RI’ R2 R2’ R3 R3’ R4 R4’ R5 R5' R6' R6’ R7 RT’ a
o O colonization

C1C2CI CACERTR2ZRI RA'RE'RE'RT”

0 colonization
W recurrence

1.04

% Relative invasiveness 7

Fig. 1 Pulsed field gel electrophoresis typing of 14 Klebsiella " C1 C2 C3 C4 C5 R1'R2'R3'R4'R5'R6'R7"
pneumoniae strains from 7 patients with recurrent urinary tract infection Fig. 2 The relative adhesiveness and invasiveness of Klebsiella
(expressed as R1 to R7: strain of the original infection, R1’ to R7’: strain pneumoniae colonization strains (C1 to C5) versus recurrent strains

of the recurrent infection) (R1" to R7’). a Adhesiveness (=0.005). b Invasiveness (»=0.008)
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Table 3 Comparison of characteristics of patients and Klebsiella
prewmoniae strains between recurrent and single incident urinary tract
infection
Characteristic RUTI UTI [3] P wvalue
=77 mn=254
Host factor
Time to recurrence (daw) B6.4 -
Female T (100 25) 44 (1.5 2%) 0.59
Age (median) T3 T2 1
= = o Lo
Chronic kidney dissase 4 (57.1 %4) 17(31.5 %) 022
LI tract obstruction 5 (71.4 24 18 (33.3 2% 0.0
Bacterial factor
Hypermucowviscosity 2 (28.6 24) 15 (27.8 %%) 1
K2 type 2 (28.6 %45) S (9.3 24) 0.18
mras.A 1 (14.3 24) 3 (5.6 24) 0.39
rrrapA 2 (28.6 25) 16 (29.6) 1
Data are presented as number (percentage)
RUTT recurrent urinary tract infection, U'7Y urinary tract infection




v'Tekrarlayan suslar orjinal sus ile ayni

v Tekrarlamayan, kolonize suslara gére ADHEZYON VE INVAZYON
yetenekleri daha fazla

Tekrarlayan uriner sistem enfeksiyonu olan hastalarin hepsinde
v" Diabetes Mellitus mevcut
v" Yas ortalamasi yuksek
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- Daha fazla adherens ve invazyon yetenegine sahip K.pneumoniae
antibiyotik tedavisi sonrasi, insan Uriner sistem epitellerine
saklanip, relapsa neden oluyor?

- Ekstraselltuler — intraselltler antibiyotik konsantrasyonlari farkh?

- Uzamis tedavi?

- Lipofilik antibiyotik tercih edilmeli?
Tekrarlayan USE da
konak faktori ve

- DM (+), yasli, postmenapozal kadin hasta mikrobiyolojik faktorler

- Tedavi secenekleri gozden gecirilmelidir b
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Impact of therapy and strain type on outcomes in urinary tract infections
caused by carbapenem-resistant Klebsiella pneumoniae
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Objectives: Carbapenem-resistant Klebsiella pneumoniae (CRKP) is an important healthcare-associated patho-

gen. We evaluated the impact of CRKP strain type and treatment on outcomes of patients with CRKP bacteriuria.

Patients and methods: Physician-diagnosed CRKP urinary tract infection (UTI)—defined as those patients who
received directed treatment for CRKP bacteriurio—was studied in the multicentre, prospective Consortium on
Re<istnnre naninst Carhnnensams in Klehsielln nnenimanine (CRACKI8Y rohnrt Strain tunina by renetitive extranenic
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Karbapenem Direncli K.pneumoniae E I

- Antibiyotik secenekleri kisitli
Kolistin

Tigesiklin

Aminoglikozid

- Karbapenem direnci
K. pneumoniae karbapenemaz ailesi (KPC) —> ST258




USI — Urinary System Infection [formerly OUTI] (kidney, ureter, bladder, urethra, or tissue
surrounding the retroperitoneal or perinephric space)

Urinary system infection infections must meet at least one of the following criteria:

1.
2.

3.

Patient has microorganisms isolated from culture of fluid (not urine) or tissue from affected site.
Patient has an abscess or other evidence of infection on gross anatomical exam, during invasive
procedure, or on histopathologic exam.
Patient has one of the following signs or symptoms: fever (>38.0°C), localized pain or tenderness*.
And at least one of the following:
a. purulent drainage from affected site
b. organisms cultured from blood and imaging test evidence of infection (e.g., ultrasound, CT
scan, magnetic resonance imaging [MRI], or radiolabel scan [gallium, technetium]).
Patient <1 year of age has at least one of the following signs or symptoms: fever (>38.0°C),
hypothermia (<36.0°C), apnea*, bradycardia*, lethargy*, or vomiting*
And at least one of the following:
a. purulent drainage from affected site
b. organisms cultured from blood and imaging test evidence of infection, (e.g., ultrasound, CT
scans, magnetic resonance imaging [MRI], or radiolabel scan [gallium, technetium])

* With no other recognized cause

1/3 CRKP bakteriliri : CDC/NHSN Uriner Sistem Enfeksiyonu



- |drarda Karbapenemaz direncli K. pneumoniae (+) (KDKP)

Etken? Kolonizasyon?

Uriner Sistem Enfeksiyonu?
Doktor?  CDC/NHSN ?

Doktor tarafindan Uriner Sistem Enfeksiyonu Tanisi Konulan
Olgularda Tedavi ve Sus Tipinin Klinik Sonuca Etkisi Var mi?



« 24.12.2011- 1.10.2013 Sureleri icinde hastanede yatan

- Ilk KDKP (+) idrar kiltiriinden sonraki 7 giin icinde tedavi almis
olanlar

- KDKP (+) ik ve tek atak calismaya alinmis

- Aktif tedavi: Duyarlihklarina goére Aminoglikozid, Kolistin,
Tigesiklin, TMP-SMX , Fosfomisin

- Antibiyotik bazl tedauvi:
Aminoglikozid bazl tedavi
Kolistin bazl tedavi
Tigesiklin bazli tedavi



Tanimlar

- CDC/NHSN dayali Uriner Sistem Enfeksiyonlari ve Asemptomatik
bakterilri

- Fizyolojik olmayan idrar ¢ikisi
TAK uygulayanlar,

Kalici kateteri olanlar,

Gegcici Uriner diversiyonu olanlar

- Kritik hastalik
Indeks kiiltir alindiginda Pitt bakteriyemi skoru >4



Kritik Hastalik: Pitt Skorlamasi

Pitt bacteraemia score assessing severity of illness (1998 version)

Fever (oral)

=35°C 2 points

36°C 1 point

36.1-38.9°C 0 points

39°C 1 point

=40°C 2 points
Hypotension

{a) Acute hypotensive event drop in systolic =30 2 points
mmHg and diastolic =20 mmHg; or

(b) Requirement for intravenous pressor agents; or

{c) Systolic blood pressure <%0 mmHg

Mechanical ventilation 2 points
Cardiac arrest 4 points
Mental status: alert 0 point
Disoriented 1 point
Stuporous 2 points
Comatose 4 points

All parameters graded within 2 days prior to or on the day of first
positive blood culture. Take the highest score during that time.
Critically 1ll defined as accumulation of greater or equal to 4 points
from the above categories.



- Tedavi basarisizligi

- Kaltur alindiktan sonra, en az 7 giin tedavi aldigl halde idrar
kultirinden tekrar CPRP izole edilirse

- Hastanede 6len ya da daha dnceden taburcu edilenler

- Tedavi basarisi
- Negatif kultar

- Belirsiz (indeterminate)

- Basari veya basarisizlik kriterlerini tamamlayamayanlar



- Mikrobiyoloji

- Bakteri tanimlamasi, karbapenem — MicroScan veya Vitek2
- Dogrulama ve tigesiklin duyarlihgi GN4F Sensititre tray

Karbapenemaz tespiti ve sus tiplendirmesi rep-PCR
bla ypc

bla \pwm

blay

blap

blagya 4g genleri



Sonuclar

3/104: % 3

Bakteriyemi

260 patients with at least
one episode of CRKP bacteriuria

103 patients who did not
receive anti-CREP treatment

157 patients with CRKP bacteriuria
who received anti-CRKP treatment
(UTL n=53)

In vitro active

drug in first 7 days:
-Aminoglycoside 76 (48%)

~Tigecycline 66 (427%)
-Colistin 27 (179%)
-Fosfomycin 19 (129%)
=5XT 18 (119%5)

10/53

[

|

Success n=23

UTI n=13)
-Aminoglycoside 14 {(619%)
-Tigecycline 8 {35%)
-Colistin 4 {17%)
-Fosformycin 2 [{99%)
-SXT 2 {9%)

Indeterminate n=80

{UTI n=26)
=Aminoglycoside 42 (539%)
~Tigecycline 11 {14%B)
-Colistin 26 {339%)
-Fosfomycin B (10%)
=5XT 11 {14%%)

Failure Nn=54

(UTI n=14)
-Aminoglycoside 20 (379%)
-Tigecycline 32 (59%)
-Colistin 12 (22%)
-Fasformycin 9 (17%)
-5XT 5 [99%)

—| 14 isolates

not uvul'luhle| —| 57 isolates

not availa blel

: % 19

Bakteriyemi

-—| 31 isolates

not available |

Success with
typed isolates n=9
{UTI n=85)

RepPCR strain

-5T2584A 3{33%)
-5T258B 4 {44%)
-Other 2 {22%)

Indeterminate with
typed isolates n=23
[UTL n=8)

RepPCR strain

-5T2584 & (1790)
-5T258B 14 (60%)
-Other 5 (2290)

Failure with
typed isolates n=23
{(UTI n=5)

RepPCR strain

-ST2584 11 (48%)
-ST258B 8 {359%)
-Other £ {179%)

16(%30)
Eksitus

37(%69)
TUSE

ey

re 1. Flow dicgram shiowing the treatment of patients in various cutcome categaries. UTI was as defined in COC/MHSN criteria. SX

amethoxazole.



Antibiyotik Duyarhliklari

Dru
(# te;tgedj ] susceptible [] intermediate

Colistin
(67)

Tigecycline
(117)

Amikacin
(106)

Gentamicin
(60)

SXT
(150)

0 20 40 60 80 100

Percentage of tested isolates



Table 1. Jinical charocteristics and outcomes

Al Success Indeterminate Failure s e
n 157 23 a0 Sé
Female 93 (59) 11 (48] 55 69 27 [(5a) 052860
Age (years], median (IGR) 72 (61-82) 73058 -84) T4 (63 -BZF) 71 (58-81) 04231
Raocefaethmicity 0.9433
wihite a8a (56) 14 (61) 44 {55) 30 [(56)
bBlock &3 (400 8 (35) 33 {&1) 22 [41)
Hispanic 403} 1 (&) 203 142]
other 201} o 1(1) 142]
Chearlson comorbidity index, median {IQR) 3(z2-53) 2(1-4) 4 (2-5) 3.5 (2-6) 0.1653
Renal foilure upon admission” 34 (22) 313 18 {23) 13 [24) 03771
uTr? 53 (34) 13 (571 26 {33 14 [26) 00210 QUOZES
Urirmary droinoge 0.07E3 O.3898
phiysiclogicol 48 (30 a8 (35) 26 (33 14 [26)
Foley catheter a2 (52) 9 (39 ER RG] 34 [B3)
other 271017 a8 (35) 1519 51{11]
Location ot time of culbura 0.01559 QL197s
wiard £2 (39) 10 (42) 33 {%1) 19 [35)
emeargency departmient &1 (F9) 10 (&3] 35 (&4 16 (30
U 34 (22 3 (13) 12 {15) 19 [34)
LOS [days], median (IGR) 11 ({7-17] 13 {10-17) 10 {6-16) o {&-21) 013593
Critical fllness® 39 (25) a8 (35) 9 (11) 22 (41} 0.0295 037492
Cirigin 04438
skilled nursing fadlity a5 (55) 1357 4T {59 26 [4HB)
ome 44 (28] 4 (17 22 {28 18 [33)
ospital transfer 17 {11) 313 7im 7{13]
long-term acute care 10 (58) 3013 4 (5] 3 (5]
Disposition -
shillled mursing fodlity 748 (50 12 (52) 45 (58] 21 [35)
ome 33 (21) S5 (22) 20 {25) 8 (15]
long-terrm ocute care 29 (18] & (26) 15 {19 &8 {15]
death 16 (10) — — 16 [30)
orspice 101 — — 142]

LS, length of stay.

All doto are expressed as n {%) unless octherwise indicoted.

“p wolue indicating the wnivariate nelationship between the varable of interest and the ordinal outcome (success, indeterminate, failure).
“Multivariable model including UTILL lecation, critical illness and urinary droinoge.

SRenal foilure defimed as creatinine =2 mgfdL upon admission

“UTI as defined by COCMMHSN,

“Critical illness defined as Pitt bocteraemia scare 4.

"Moot analysed os disposition was part of the outcome definition.



Table 2. Treatment

n
Any in witro active dnag in first 7 days
aminoglycoside
colistin
tigecydine
SXT
fosformycin
Base of regimen®
aminoglycoside
colistin
tigecydine
other
Single in witrn active drug in first 7 doys®
aminoglycoside
colistin
tigecydine
SXT
fosformycin
=1 in vitro octive drug in first 7 days®
aminoglycoside-+tigecydine
aminoglycoside-+fosfomycin
aminoglycoside-+colistin
aminoglycoside-+colistin + tigecycline
aminoglycoside+5xT
colistin +tigecycline
colistin +fosformycin
tigecycline + 5XT
tigecycine + fosfomypcin

Al

157

76 [48)
27017
66 [42)
18 (11)
19 (12)

76 (48]
23 [15)
36 (23)
22 (14)

11006700
47 (30)
11 (7
30019
16 ()
a5

47 (30)
17 (11)
714
2101
211
101
11 (7
10
302
3102

Success

23

14 (61)
4 [17)
B35
209
209

14 (61)
ERVE)]
3013
3013
16 (T0)
B35
Z19)
3013
209
14)

7 (30}
& [17)
14)
14)

[4)

(=T =T =S = =)

Indeterminate

a0

42 (53)
11 (14)
26 (33)
11 (14)
810}

42 (33)
10013)
15 (18)
16 (18)
63 (79)
28 (25)
a0
13 (16)
911y
5105}

17 (21)
a1
ER ]

o

101}
101}
23
o
101
o

Failure . L

G

20037 00292 00041

12 (22) 03489 06531

32 [59) 00047 00365

59 0.7801 09633

917 0.2168 o.2790
00269 00083

2037

10[19)

19 [35)

59

31 [57) 0.0500

11200 0.2990 01004

1(2) 0.2079% 03182

14 [28) 00158 00102

3 {8 0.6664 08531

24 08854 0.5E83

23 [43) 0.0500 00575

4 (7 —

EX (] —

142 —

1{2) —

a —

& (15) —

12 —

214

3 {8

SXT, trimethaprimisulfomethoxozole.

All dota are expressed as n (%), unless otherwise indicated.

P walue indicoting the univariate relationship between the variable of interest and the ordinal outcome {success, indeterminate, failure).

“Adjusted for the presence of UTL, oritical illness and for receipt of more than one anti-CRKP drug (except for single drug variables and single drug versus
miultiple drugs, which were adjusted for UTI only).
“Bose of regimen was assigned as follows: any regimen that contained an ominoglycoside was deemed aminoglycoside-based; any regimen that
contained colistin, but not an aminoghycoside, wos deemed colistin-based; ond any regimen that contained tigecycline, but not colistin or an amino-
glycoside, was deemed tigecycline-based. All other regimens were classified os ‘other.
“Comparisons are made within the single drua group.
“The group of patients who recaived mare than one drug was comipared with thasewho received a single drug. No analyses were performed onindividual
combination regimens secondary to small numbers.
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Table &. Strain type analysis adjusted for treatment regimen

pe aOR for success® pt aOR for failure® P
ST258A versus other 0.0343 0.73 (0.12-3.74) 0.7120 5.82 (1.47-28.50) 0.0113 *
uTH 0.0575 4,32 {0.94-24.03) 0.0607 0.41 (0.10-1.50) 0.1807
Tigecycline 0.0094 0.15 (0.01-1.11) 0.0645 5.83 (1.46-28.52) 0.0116
Aminoglycoside 0.8147 0.54 (0.10-2.70) 0.4512 1.05 (0.29-4.05) 0.9413
The model includes the following variables: UTI, tigecycline, aminoglycoside and strain A versus all other.
“Ordinal logistic regression.
PBinomial logistic regression success versus all others.
“Binomial logistic regression failure versus all others.
“UTI as defined by CDC/MNHSN.
Table 5. Strain type analysis adjusted for treatment regimen base

pe aOR for success® p* aOR for failure® P

ST258A versus other 0.0598 0.89 (0.14-4.62) 0.8935 5.07 (1.32-23.59) 0.0176
Ut 0.0169 5.23 (1.17-28.59) 0.0302 0.28 {0.06-1.05) 0.0587
Regimen base 0.1495 0.7233 0.1052

aminaglycoside {reference)

colistin 1.74 (0.19-13.35) 0.96 {0.16-5.31)
tigecycline 0.47 (0.02-4.18) 5.08 (1.07-29.31)
other 1.85 (0.20-14.14) 0.41 {0.04-2.84)

The model includes the following variables: presence of UTI, regimen base and strain A versus all other.
“Ordinal logistic regression.

PBinomial logistic regression success versus all others.

“Binomial logistic regression failure versus all others.

“UTI as defined by CDC/NHSN,



Calismanin zayif yonleri

- Kolonizasyon - Enfeksiyon ayirimi ¢cok giic

- Gozlemsel ve doktor tedavisine karisiilmayan bir calisma
- Tedavi rejimleri oldukca heterojen, karsilastirmak icin zor
« Sonuclari yorumlamak zor




Karbapenem  direncli  Klebsiella  pneumoniae |
sus tipi ve tedavinin etkisi

v" Secilen antibiyotik ve susun tipi sonucu etkilemektedir
- Aminoglikozidlerle tedavi edilenlerde basarisizlik daha az
aOR 0.34, P=0.0049

- Tigesiklinle tedavi edilende tedavi basarisizligi daha fazla
aOR 2.29, P=0.0425

Tigesiklin feces ile atilir

- ST258A susu basarisizlikla iliskilidir Ik calisma

- Virtllans faktorleri farkh?
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Kolistin
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® BCAD T
T -‘W‘— L-Ara4N addition to the LPS
® Activation of
X om0 — @ PmMICAB on
MicA PmrA/PmiB _-&_ PEN addition to lipid A
N/ ® ®
T2 pagl — Deacylation of lipid A [GPtA’ — PEN addition to the LPS core
win @§
N ' T IpxT —— Phosphorylation of lipid A
Deacylation of lipid A

=-—P!tﬂ addition /%3\'(9
to KDO —-— L-Ara4N addition to the LPS
AT -

Kolistin direnci - PmrAB veya PhoPQ regulator sisteminde mutasyon
mgrB geni inaktivasyonu

PEIN (pmrC geni)
L -AradN (pmrE geni Lipid A'va eklenmesi




Quter Inner

membrane membrane
L-AradaN  ArnT ArnE(?) ArnC
s L-AradMN - UDP-AradFMN - UDP-AradFMN - B
Lipid A ArnE [?} + Undecaprenyl-P
ArnA
UDP-AraN
ArnB J
PmrE ArnA + Glutamate
UDP-Glucose » UDP-GlcA co, - UDP-4-keto-pyranose - a-ketoglutarate

Fiz. 1. Biosynthesis of L-AradN and modification of lipid A.



- Kolistine karsi K.pneumoniae’de heterorezistans mekanizmasi?

- Materyal - Metod

- Etken
OXA-48 Karbapenemaz treten Kp75 izolati
Kontrol- Duyarli K.pneumoniae ATCC 53153
- Duyarhlik ve MIK degerleri
E test ve broth mikrodilisyon yontemi
Duyarli: MiK < 2 ug/ml  Direncli: MiK > 2 pg/ml



- Kp75 izolati
Beta laktamlar ( Karbapenem dahil)

Kinolon, kloramfenikol, gentamisin, tetrasiklin,
tobramisine direncli

Tigesiklin, sulfonamid, amikasin duyarl
Broth diliisyon metot ile Kolistin MiK:128 pg/ml

Beta laktam direng genleri bla;gy, 1, blacry .15, Plagyass



- Kp75 - E-test ile MIK degeri dlcildi- MiK 128 pg/ml

E test ve broth dillisyon tekrar
Kp75a kolistin  duyarli  alt
populasyon MIiK: 0.12-0.12

pg/ml

Kp75b  kolistin  duyarh alt
populasyon MiK: 12 - 128 pg/ml

E test MiK degeri belirgin daha
diisiik!1!




PCR
pmrA, pmrB, phoP, phoQ, mgrB genleri cogaltildi, saflastirildi, sekanslandi
Nukleotidler ve protein sekanslarinin analizi yapildi

www.ncbi.nlm.nih.gov Basic Local Alignment Search Tool (BLAST)

|bleean | plasn | plasts | Wkasn | WDiasds |

BLASTH sanrzh u - mom Raain page  Eommark
Enber Quary Sequance e s
Enfer accassion numberisy giis), or FASTA sequenceis) Gl Casary St
Frasn
To
Ov, upload fle Dimyay Sagin | necl Sonys yoi
Job Tida
E HTe T e BT
Choose Search Sat
Databane Cerrme (ACHEE refenence asbembly bog - el Advdaloe elease LOBI 3 | A5G sequences 4
Exeluds Modals PMP)
Tption| L]
Entree Query
Spimnt Enisr an Enirez query I Emi ssann &
Program Salaclion
Dplimize for (= Highly similar aeoserces [megablast)
Mo dixemiar ssquences. {disconti gucun megakinel]
Someswhat similar sequences (blasin)
Choos a BLAST ageemm g
Ssarph dsiabass Gamoms (DACKIE relrencs stssmbly top-lavel, Annotstion Aslsass 106) - Homo saplans using Megab|sst [Dptmizs for Righly SImilsr sequsnces)
Shaw reaulin in 3 naw windaw

(+] Algorithm paremeinrs


http://www.ncbi.nlm.nih.gov
http://www.ncbi.nlm.nih.gov
http://www.ncbi.nlm.nih.gov

Kullanilan Oligonukleotid ve Primerler

Primer Sequence (5°-37) Gene Reference
prrA ext B CAT TTC CGC GCA CTG TCT GO A (12)
pmrA ext R CAG CTT TCA GTT GCA AAC AG A (12}
prrBext B ACC TAC GUG AAA AGA TTG GO pmr (12)
pmrBext B GAT GAG GAT AGC GOC CAT GC Pl (12}
phoPext P GAG CTT CAG ACT ACT ATC GA phof (12)
phoPext B GGG AAG ATA TGC CGC AAC AG phol (12)
phoQext F ATA COC ACA GGA CGT CAT CA pha() (12
phoQ ext B CAG GTG TCT GAC AGG GAT TA pholy (12}
merBextF TTA AGA AGG COG TGC TAT CC mgrB (13}
mgrBext B AAG GCG TTC ATT CTA CCA CC mgril (13}
mdh F COC AAC TOG CTT CAG GTT CAG mdh (26)
mdh B COG TTT TTC CCC AGC AGC AG mdh (26)
pmrCintF GOG TGA TGA ATA TCC TCA CCA pmrC (12
prrCimt B CAC GOC AAA GTT CCA GAT GA pmr (12)
pmrAmtF o GAT GAA GAC GGG CTG CATTT A (12
prrA int B ACC GOT AAT GOG ATC CTC AA pmrA (12)
pmrBintF TGO CAG CTG ATA AGC GTCTT pmrlt (12
pmrBint R TTC TGG TTG TTG TG COT TC pmrit (12)
pmDintF GAT OGC AGA GAT TGA AGC CT prld (12
prrDint B GOG TTG CGG ATC TTC AAA GT prarld (12)
pmrE int ¥ GCA TAC CGT AAT GUC GAC TA e (12}
prrE int B GGG TTG ATC TCT GTG ACA TC pmrk (12)
pmrkint B AGT ATC GGT CAG TGG CTG TT pmrk (12}
prrk imt B COG CTT ATC ACG AAA GAT CC pmrk (12)
phoP int F GUG TCA CCA CCT CAA AGT TC phaf This study
phof int R GOGC GAT ATC OGG GAG ATGTT phof This study
phoQ) intF CTC AAG CGC AGC TAT ATG GT pholy This study
phol}imt B TCT TTG GOC AGE GAC TCA AT phal) This study
mslimtF CCG TGG CGG TOG TGT TAA AGA sl (13}
sl mi R GUC GTA CTT GGA GUG AGC CTG sl (1%



- phoP ___
- phoQ
* pmrD

« pmrC
* pmrA
* pmrB

s pmrK —

gRT-PCR

RNA transkripsiyon analizi



- PhoP protein

* Primer yapisi
Pfam (http://pfam.xfam.org/) ile incelenmis
- Sekonder yapisi

Mobyle @Pasteur portal
(http://mobyle.pasteur.fr/cgi-bin/portal.py ) ile gbsterilmis



http://pfam.xfam.org/
http://mobyle.pasteur.fr/cgi-bin/portal.py
http://mobyle.pasteur.fr/cgi-bin/portal.py
http://mobyle.pasteur.fr/cgi-bin/portal.py

- Kp75b  PCR
pmrA, pmrB, phoP, phoQ, mgrB
phoP’de TEK BAZ Ciftinde DEGISIKLIK
Asp191Tyr aminoasiti eklenmig!!!!

(-) polaritede aminoasit hidrofobik aromatik aminoasit ile yer
degistirmesi phoP ALFA-HELIKS yapisini bozulmaktadir



W o pTOPO-phoP
phoP Plazmid
phoQ pCR-Bluntll-TOPO
\o pTOPO- mdh / |
Transformant

Kolistin MIK-E test
Buyume egrileri



- Kp75a PCR
pmrA, pmrB, phoP, phoQ, mgrB
phoP geninde 25 bp uzunlugunda kismi delesyon

Protein yapisinda uzama...223 aa---255 a.a...Kolistin
duyarli susa donisme

(&)
Ref T GA T T A A S AR A T T A A A AT TS TEA T O T A T T TAC O CCATCC CCAAC TECCACARAACC CACACCATOGRACCTCC TSATSSETOEECT 580
Kp7 5k T GA T T AR A A A T T A A AR AT TS TEA T T A C T T TACCCCCATCC CCAAC TECCACARACC CACACCATCPTACCTCC TSATSSETOEECT 580
KpT5a T GA T T AR O S A A A T T A A A A AT TS T AT O T A T T TAC CCCCATCC CCAAC TECCACARAACC CACACCATCTACSTCC TSATSSETOEECT 580

Bk b T T

Ref TG CAACARR L AT T A TCAAT A OO A ACCAC ST CATCACCACCETGCOCGECCACEECTATCTCSTTCEARCTECCCTEA 672

Kp7 5k TECGCAACRR LR TTCAGCC TCAA TR CACACGACSTCATCRACCACGCETGCECGECCACEGCTATCTOSTTCEARCTEGOGCTEA 672

KpT75a TECECAACARRA LA TTCAGGCTCAATACCCAC —————————————— CCRCCCCTATCTSTTOEARCTEGCGCTGA 647

ok s o e e R o ok o % T e e e e e R e e o Tk g e R
(B)

Ref MEVLVVEDNALLRHHLKVOLOELGHOVDAAEDAREADY Y LGEHLFDIAIVDLGLPDEDGLSLIRRWRSHDVSLEVLVLTAREGWODKVEVLSAGRDDYVT 100
T — —— 100
KpT5a — 100
Ref 200
HpTSh 200
KpT5a 200
Ref IQAEYPODVITTVRCOSYLEFELR 223

HpTS5h  —— 223

KpT75a - —PRATCSNCADESTVAAY LEAVITGELPAGDRRGEGACGALPCLAHGSPGEL. 255
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NE DEDI SIMDI BU-




- Mutasyonlu PhoP, pmrHFIJKLM operonunun transkripsiyonunu
arttirir ....LAra4N Sentezini arttirir...... Kolistin : R

* PhoP, PmrD kodlayan geni ekspresyonunu arttir,ancak pmrA

gen ekspresyonunu arttirmaz

D@ OSSOSO O S EDDD DB DD DD
POOOCLES, ™M FOCOOOECDECDOOCDRED, ™

ey — 3
x’ . (=) 2

DD B
X ®

(2

@ BCADTEF oper.
T m L-Ara4N addition to the LPS
@ Activation of -
—_— pmiD — @ pmrCAB operon
/."‘\'/c\‘/ PruA/eres PEN addition to lipid A
) 2 @
V;m_ Deacylation of lipid A v [PTA. — PEIN addition to the LPS core
® ‘
MarR — pmiR
Vavavi e KA IpxT —— Phosphorylation of lipid A
= Deacylation of lipid A

= '—-— PEIN addition Y2
to KDO —-— L-Ara4N addition to the LPS
A -



v Kolistin heterorezistansinda PhoPQ regtlator sistemin etkili
oldugunu genetik diizeyde gosteren ilk calisma

v" Direncli susun duyarli hale gelebildigi gosterilmis

v Dolayisiyla direncli susta dirence neden olan degisiklik duyarli
izolatta halen mevcuttur

- Heterorezistans E — TEST ile sadece net goriulebilir
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