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Patojenlerin ve Insanlarin Ortak Evrimi ve
Enfeksiyonlar
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eDominic P. Kwiatkowski ve ark. Nature Reviews Genetics, 2014
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Insan—Patojen Ortak Erim Siireci

“Attack-defense” donglusu: konak savunmasi guclendikge, patojenin adezyon-invazyon ve kacis stratejileri guclenir

KONAK SAVUNMASI
@ Mukus e epitel bariyer e

kompleman ¢ antimikrobiyaller
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YENi ViRULANS

Daha iyi adezyon + invazyon =

0 dahayiksek fithess

SECILiM BASKISI
Tutunamayan veya giremeyen
patojen elenir
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PATOJEN ADAPTASYONU
Adezinler ® serum direnci® T3SS
¢ horizontal gecis ile yeni genler

Ko-evrim “tek yonlu” degildir: hem konak hem patojen genotipleri,

karsi tarafin baskisina gore secilir.

Basitlestirilmis arms race grafigi
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Bakterilerde hizli adaptasyon;
virulans genleri patojenite
adalari/plazmidlerle yayilabilir.



Bakterilerin Yasam Stratejisi:
Evrimsel surecini baslat,
adapte ol yada
yok ol
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Virulans mekanizmalari

Niye virulanlar??? * Baglanma
* Toksinler
: : - Mutasyonlar
l Dis membran proteinleri — . . |
e Demir alim gen transferi

* Kuresel Antibiyotik Direnci Sorunu . .
* Viralansi artmig Klonlar * Sekresyon sistemleri

* Quarum sensing
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HNumber of Publications related to Anti-virulence compounds

Antivirulans Tedavi ile ilgili

=g -

A

calls

2

e
z
1

—
2
L

=

1509 003 007 2011 s 29
Publications related to Anti-virulence compounds = Anti-virulence compounds

Figure 1. Overview of the current resources for the
exploration of anti-virulence compounds.

malar artiyor

Zhou S, ve ark: Nucleic acid research, 2024
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Bakteriyel virulans klinikte ne anlama geliyor

* Ayni tur farkli klinik yanit olur mu?
-Dusuk virulens daha hafif klinik

* Artmis virulans mortaliteyi artirir mi?

* Tedavide farkli protokoller gerekir mi?
-Daha agresif tedavi

* Genetik virulans fenotipe nasil yansiyor?

* Virulans faktorlerini hedef alan tedavi protokolleri olabilir
mi?
-FDA onayi alan urunler var



Direncli hipervirulent bakteriler guc kaybediyor
mu?
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* Invitro calismalarda bakteri ve antibiyotik tipine gore degisiyor
» Klinik calisma eksikligi nedeniyle klinik yansimalari bilmiyoruz
» Invazyon kapasitesini bilmiyoruz.
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PLOS ONE

FESEARCH ARTICLE

Resensitization to colistin results in rapid and

stable recovery of adherence, serum
resistance and ompW in Acinetobacter
baumannii
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Hipervirulan K.pneumoniae (HvKp) ve Karbapenem Direncli HvKp

Hypermucoviscosity Salmochelin

Convergence of CrKp to HvKp

Convergence of hypervirulence and carbapenem resistance _ CRhvKP infections

Carbapenem-resistant
Klebsiella pneumoniae (CRKP)
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Hypenvirdent K. pneumoniae (wKP) /
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/ Hybrid plasmid Bloodstream infecton 1( %
CRWKP

CRWKP : -
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Endophthaimitis ,.” "-“."'{ Meningitis
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Hypercapsule

-
Skin and E :
soft tissue Unnary tract

Feature CKp HvKp
Capsule Thin Very thick
Virulence factors Rare Common
Resistance profile High Low, but increasing
Source Nosocomial Community-acquired
. Healthy individuals with no
Infects Immunocompromised

comorbidities

Chen T, et al. hLife, 2 (21); 611-624, 2024



Global and Regional Prevalence of HvKp

Global evolution and geographic diversity of hypervirulent carbapenem- Carbapenem-resistance and evolution of HvKp in

Prevalence (%)

resistant Klebsiella pneumoniae Turkiye
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Article Open access Published: 12 January 2024
Global emergence of a hypervirulent carbapenem-
resistant EscherichiacoliST410 clone

Xiaoliang Ba, Yingyi Guo, Robert A. Moran, Emma L. Doughty, Baomo Liu, Likang Yao, Jiahui Li, Nanhao
He, Siquan Shen, Yang Li, Willem van Schaik, Alan McNally, Mark A. Holmes &4 & Chao Zhuo B4

Nature Communications 15, Article number: 494 (2024) | Cite this article

K1 kapsullt carbapenem direncli E.coli yayiliyor

» J Microbiol Biotechnol. 2025 Sep 24:35:e2505031. doi: 10.4014/jmb.2505.05031.

Journal of microbiclogy and biotechnology

Coexistence of Multidrug Resistance and
Hypervirulence-Associated Genes in Clinical
Carbapenem-Resistant Pseudomonas aeruginosa

Hye Hyun Cho 7, Yumi Park 2
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K.pneumoniae ST Types across years in Turkiye

CRKp
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Regional distribution of sequence types in hypervirulent Klebsiella pneumoniae.



HvKp ST Types: Carbapenemases and Antibiotic Resistance score
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AMR 1:aac(6') AGh, aadA_AGly, blaCTX, blaOXA, dfrA_Tmt, gyrA_Quin,

ompK36 Carb, tet TetCyc.

AMR 2: AMR 1+ pmrB _Col.

AMR 3:aac(6') AGly, aadA _AGly, aph(3') _AGly, blaCTX, blaNDM,
dfrA_Tmt, gyrA_Quin, ompK36 Carb, pmrB_Col, gnrB_Quin.

AMR 4: AMR 3+ blaOXA, tet TetCyc.

AMR 5: AMR 4 —tet TetCyc.

AMR 6: AMR 5+ tet TetCyc



Karbapenem Direncli HvKp C.elegans toksisitesi

Total %Fold Change
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JOURNAL ARTICLE
Antibody-Mediated Serum Resistance Protects
Pseudomonas aeruginosa During Bloodstream
Infections 3

Sarah M Hickson, Johannes K Hoehensteiger, Johanna Mayer-Coverdale, Von Vergel L
Torres, Wenkang Feng, Joshua N Monteith, lan R Henderson, Kate L McCarthy, Timothy J
Wells ™  Author Notes

The Journal of Infectious Diseases, Volume 230, Issue 2, 15 August 2024, Pages e221-e229,

A B8 a SH e HCS PES > ORI an TR

5., \ ] - =»| <« Kanenfeksiyonu olan 100 hasta
_— i1 .2z« < 14'linde serumda clacking Ab (gizleyen
to HCS kiling g g* 'i" E | = Ab) pOthlf

Time (mins) Time (mins) -0- 58~

(9]

Survival in HCS:PBS

< Yapilari, O antijen spesifik IgG2 or IgA

(=]

-9 31
1 -1 * 32~
& 13 33

17|} o37 |.

«a| -« & Bakterinin LPS’ine baglanip

25 - 51

vl v komplemandan gizliyorlar

w

Log,, change in
aomgmoss“(CFu./ ml)

'S

4
A L] T

e a5 90 135 180 0 45 9 135 180
Time (mins) Time (mins)
D No Inhibition of Complement Kitling E PaBs67,
Am»-m;nman 1gG-AP * f ° ° k ° ° 1
S tht L S S « Kan enfeksiyon riskini artiriyorlar
contains cAb '§§.1- * 67.PBS :|NS
gg N + HesPBS
CcADb inhibition cannot 9: . PRsRes
be tested as isolates §’§ -3+
innately resistant to a
HCS-killing 4 v 4

45 90 135 180
Time (mins) (+) PaB67

o




% Percentage

Karbapenem ve Seftazidim Direncli HvKp
Serum Direnci
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Artiche  Open access  Published: 02 December 2023

Klebsiella pneumoniae clinicalisolates with features of
both multidrug-resistance and hypervirulence have
unexpectedly low virulence

Travis J. Kochan B, Sophia H. Nozick, Aliki Valdes, Surnitra D. Mitra, Bettina H. Cheundg, Marine Lebnen-

Caorbin, Rachel L. Medernach, Madelzing B, Vessely, Jor 0. Mills, Christopher M. B. Axking, Julia &

Melson, Ethan M. VanGosen, Timoathy J Ward, Eqgon A, Qrer, David van Duen, Liang Chen, Barmy N.

Kraigwirth, 5. Weshey Long, James . Musser, Zackery P. Bulman, Richard G, Wunderink & Alan R

Hauser

Malwre Communicaiions 14, Article number: 7962 (2023) | Cite this artiche

Fig. 5: Phenotypic comparison of convergent, MDR-cKP, hvKP, and NON-MDR-cKP Fig. 6: Virulence comparison of convergent, MDR-cKP, hvKP, and NON-MDR-cKP
P isolates.
isolates.
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Kapsul dretimi HvKpde yuksek LD50 HvKpde belirgin diisiik
Ancak MDR-HvKp’de azaliyor. MDR Hva’de artiyor



Karbapenem Direncli HvKp Siderofor ve
Kapsul Uretimi
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Hangi Tip Siderofor?? Baskin Kapsul Hangisi?



Macrophage Phagocytosis Log Fold-Change

Macrophage Internalization
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Figure 3. Internalization of K. pneumoniae strains Figure 4. Log,, Fold-Change of K. pneumoniae strains to 30-min
within murine macrophages. reference within murine macrophages
Data are presented as Log,o (CFU/mL) = SD. The experiment was performed in triplicate. A The graph illustrates the change in bacterial load (Log;, CFU/mL) inside macrophages over a 6-hour period (1h, 2h, 4h, 6h)

one-way ANOVA indicated statistically significant difference among the means of groups relative to 30-minute internalization time point (ALog,, CFU/mL relative to 30min). All data points represents the mean =
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p<0.01; **** p<0.0001)



Result

Murine macrophage response: Localization of K. pneumoniae at 6hpi

HvKp-1 (K1) HvKp-2 (K20)

S

/ - HvKp strains had high bacterial load within macrophages. \
< HvKp strains induced ruffled membrane morphology.
< HvKp-1induced a unique elongated macrophage morphology.

At 6h post-infection, HvKp induced extracellular, F-actin—rich

Figure 6. Confocal images at 6-hpi of murine macrophages.
(Representative images were captured from 10-20 randomly selected fields of view per slide.

accumulations, indicating impaired engulfment and compromised

k phagocytic function. /

CKp-1(K166) CKp-2 (K51)

/ — CKp isolates exhibited lower intracellular
bacterial load.

= CKpinfection induced pseudopodia.

protrusions that facilitate efficient macrophage
\ engulfmentand clearance.

~

CKp isolates induced pseudopodia, F-actin-driven
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Sonuc olarak,

 Konaga ait ve cevresel faktorler virulansi artmis bakterilerin
selektif cogalmasini hizlandiriyor

* Bu bakteriler invitro calismalarda ozellikle kapsul, serum direnci
ve siderofor yapilarindaki farkliliklar ile ortaya cikiyor

* Artmis virulans artmis invazyon ile ilskili olabilir

* Kritik onemi olan bakterilerin antibiyotik direnci yanisira virulans
surveyansi yapilmalidir

* Antivirulans tedaviler yakin gelecekte pratikte uygulamalarda
yerini alacaktir
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