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MIKROORGANIZMALARDA QUORUM SENSING VE
iINHiBITOR MEKANIZMALAR

Ramadan Bilgin AKALIN!

GIRIS

Kisa siire dncesine kadar hiicreler arasi iletisimin sadece ytiksek yapili canlila-
ra 6zgii oldugu diistintiliiyordu. Ancak giintimiizde yapilan galigmalar neticesinde
bir hiicreli canlilar olan mikroorganizmalarinda bir iletisim agina sahip olduklar:
kesfedilmistir .

Mikroorganizmalar, yeryiiziinde ortaya ¢ikan en eski canli grubudur ve mil-
yarlarca yildir yasamlarin: siirdiirmektedirler. Bu canlilardan prokaryotik yapi-
I1 bakteriler ve 6karyotik yapili olan mantarlardan bazilar1 gok sayida bir araya
geldiklerinde hiicresel bir iletisim ag1 kurarlar. Bu iletisim agina “Quorum Sen-
sing (QS)” veya “Cogunlugu algilama Sistemi” ad1 verilmektedir. Hiicre-hiicre
iletisimini saglamak i¢in mikroorganizmalar, hiicre yogunlugunun artmasiyla
konsantrasyonu artan ve otoindiikleyici ad1 verilen sinyal molekiilleri salgilarlar
@3, Ortamda artan sinyal molekiilii konsantrasyonu esik degeri gegtikten sonra
bunu algilayan mikroorganizmalar, gen ifadelerini degistirmek suretiyle ¢esitli fa-
aliyetlerini diizenleyebilmektedirler. Bu faaliyetler bakterilerde viriilans, biyofilm
olusumu, konjugasyon, antibiyotik iiretimi, sporulasyon, yetkinlik, hareketlilik ve
simbiyozu igermektedir. Gram-negatif bakteriler, otoindiikleyiciler olarak agillen-
mis homoserin lakton (AHL) molekiillerini kullanirken, Gram-pozitif bakteriler
ise islenmis oligopeptidleri kullanmaktadirlar. Ayrica her iki grup hiicreleri de oto
indiikleyici-2 (AI-2) olarak isimlendirilen ortak bir sinyal molekiilii salgilayabil-
mektedir. Bu alandaki son gelismeler, otoindiikleyiciler araciligiyla hiicre-hiicre

iletisiminin hem bakteri tiirleri icinde hem de arasinda gerceklestigini gostermek-
tedir 4.

Birgok bakteriyel patojen, viriilans1 kontrol etmek i¢in QS’yi kullanmaktadir.
Bakteriyel enfeksiyonlarin hizla yayilmasi ve ilaca direngli suslarin artan preva-
lansi, patojenler i¢in yeni ilaglarin gelistirilmesini acil bir dncelik haline getirmek-
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zamandir kabul edilmektedir. Bakteriyel iletisimin molekiiler ayrintilarinin bilin-
mesi ve bunun viriilans, biyofilm gelisimi ve patojenitenin kontroliindeki rold,
mikrobiyal aktivitenin kontroliinde tamamen yeni bir bakis agis1 olusturacaktur.
Son 15-20 yilda birgok ¢alisma, QQ molekiillerinin ve QQ yaklasimlarinin, genis
bir bakteri yelpazesine kars: anti-enfektif ajanlar olarak biiyiik potansiyele sahip
oldugunu gostermistir. Bundan sonra yapilacak ¢alismalarda QQ mekanizmalari-
nin molekiiler yapisinin aydinlatilmasi ve yeni QQ molekiillerinin aragtirilmasi-
nin faydali olacag: diistiniilmektedir.

KAYNAKCA

1. Kaya, I. B., Yardimci, H., Quorum Sensing. Etlik Vet Mikrobiyol Derg, 2014; 25 (1), 25-31.
Wongsuk, T., Pumeesat, P, Luplertlop, N., Fungal quorum sensing molecules: Role in fungal
morphogenesis and pathogenicity. Journal of Basic Microbiology, 2016; 56 (5), 440-447. Doi:
10.1002/jobm.201500759

3. Akalin, R. B,, Ulusoy, S., Boronik asit molekiillerinin Pseudomonas aeruginosada viriilens fak-
torlerinin tiretimine etkisi. Journal of Boron, 2018; 3 (3), 166-173. Doi: 10.30728/boron.345186

4. Miller, M. B., Bassler, B. L., Quorum Sensing in Bacteria. Annual Review of Microbiology, 2001;
55,165-199.

5. Du, Y, Li, T., Wan, Y,, et al. Signal Molecule-Dependent Quorum-Sensing and Quorum-Qu-
enching Enzymes in Bacteria. Critical Reviews in Eukaryotic Gene Expression, 2014; 24 (2),
117-132. Doi: 10.1615/CritRevEukaryotGeneExpr.2014008034

6. Saragl, M. A, “Quorum sensing”: mikroorganizmalar iletisim mi kuruyor? Giilhane Tip Dergi-
si, 2006; 48, 244-250.

7. Whiteley, M., Diggle, S. P., Greenberg, E. P. Progress in and promise of bacterial quorum sen-
sing research. Nature. 2017; 551, 313-320. Doi: 10.1038/nature24624

8. Rémy, B, Mion, S., Plener, L., et al. Interference in Bacterial Quorum Sensing: A Biopharma-
ceutical Perspective. Frontiers in Pharmacology, 2018; 9, 203. Doi: 10.3389/fphar.2018.00203

9. Deng, Y., Wu, ], Tao, E, et al. Listening to a New Language: DSF-Based Quorum Sensing in
Gram-Negative Bacteria. Chemical Reviews, 2011; 111, 160-173. Doi: 10.1021/cr100354f

10. Deep, A., Chaudhary, U,, Gupta, V. Quorum sensing and Bacterial Pathogenicity: From Mo-
lecules to Disease. Journal of Laboratory Physicians, 2011; 3 (1), 4-11. Doi: 10.4103/0974-
2727.78553

11. Hentzer, M., Eberl, L., Nielsen, J., et al. Quorum Sensing. BioDrugs, 2003; 17, 241-250.

12. Galloway, W. R. J. D., Hodgkinson, J. T., Bowden, S., Applications of small molecule activators
and inhibitors of quorum sensing in Gram-negative bacteria. Trends in Microbiology, 2012; 20
(9), 449-458. Doi: 10.1016/j.tim.2012.06.003

13. Silva, D. P, Schofield, M. C., Parsek, M. R. An Update on the Sociomicrobiology of Quorum
Sensing in Gram-Negative Biofilm Development. Pathogens, 2017; 6 (4), 51. Doi: 10.3390/pat-
hogens6040051

14. Galloway, W. R. ]J. D., Hodgkinson, J. T., Bowden, S. D,, et al. Quorum Sensing in Gram-Negati-
ve Bacteria: Small-Molecule Modulation of AHL and AI-2 Quorum Sensing Pathways. Chemi-
cal Reviews, 2011; 111, 28-67. Doi: 10.1021/cr100109t

15. Whitehead, N. A., Barnard, A. M. L,, Slater, H., et al. Quorum-sensing in Gram-negative bacte-
ria. FEMS Microbiology Reviews, 2001; 25 (4), 365-404.

16. Ziemichdd, A., Skotarczak, B., QS - systems communication of Gram-positive bacterial cells.
Acta Biologica, 2017; 24, 51-56. Doi: 10.18276/ab.2017.24-06

17. Banerjee, G., Ray, A. K., Quorum-Sensing Network-Associated Gene Regulation In Gram-Po-
sitive Bacteria. Acta Microbiologica et Immunologica Hungarica, 2017; 64 (4), 439-453. Doi:
10.1556/030.64.2017.040

-79-



18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Mikrobiyolojide Giincel Konular

Rocha-Estrada, J., Aceves-Diez, A. E., Guarneros, G., et al. The RNPP family of quorum-sen-
sing proteins in Gram-positive bacteria. Applied Microbiology and Biotechnology, 2010; 87, 913-
923.

McBrayer, D. N., Cameron, C. D., Tal-Gan, Y., Development and utilization of peptide-based
quorum sensing modulators in Gram-positive bacteria. Organic & Biomolecular Chemistry.
2020; 18, 7273-7290. Doi: 10.1039/D00B01421D

Bhatt, V. S. (2019). Quorum Sensing Mechanisms in Gram Positive Bacteria. Pallaval Veera
Bramhachari (Ed.), Implication of Quorum Sensing System in Biofilm Formation and Virulen-
ce iginde (297-311). Singapore: Springer

Roy, V., Adams, B. L., Bentley, W. E., Developing next generation antimicrobials by intercepting
AI-2 mediated quorum sensing. Enzyme and Microbial Technology, 2011; 49 (2), 113-123. Doi:
10.1016/j.enzmictec.2011.06.001

Wang, Y., Liu, B., Grenier, D., et al. Regulatory Mechanisms of the LuxS/AI-2 System and
Bacterial Resistance. Antimicrobial Agents and Chemotherapy, 2019; 63 (10). Doi: 10.1128/
AAC.01186-19

Yilmaz Yildiran, H., Karahan A. G., Bagyigit Kilig, G., Laktik asit bakterilerinde ¢ogunlugu alg:-
lama mekanizmasi. Tiirk Hijyen ve Deneysel Biyoloji Dergisi, 2015; 72 (1), 79-90. Doi: 10.5505/
TurkHijyen.2015.04695

Schauder, S., Bassler, B. L., The languages of bacteria. Genes ¢ development, 2001;15, 1468-
1480. Doi: 10.1101/gad.899601

Var, L, Celik, C., Mikroorganizmalarda Cogunlugu Algilama ve Cogunlugu Algilama Mekaniz-
masinin Engellenmesi. GIDA THE JOURNAL OF FOOD, 2019; 44 (6), 943-953. Doi: 10.15237/
gida.GD19016

Padder, S. A,, Prasad, R., Shah, A. H., Quorum sensing: A less known mode of communication
among fungi. Microbiological Research, 2018; 210, 51-58. Doi: 10.1016/j.micres.2018.03.007
Mehmood, A, Liu, G., Wang, X., Fungal Quorum-Sensing Molecules and Inhibitors with Po-
tential Antifungal Activity: A Review. Molecules, 2019; 24 (10), 1950. Doi: 10.3390/molecu-
les24101950

Pathak, P . & Sahu, P. (2019). Perspective of Quorum Sensing Mechanism in Candida albicans.
Pallaval Veera Bramhachari (Ed.), Implication of Quorum Sensing System in Biofilm Formati-
on and Virulence iginde (195-204). Singapore: Springer

Albuquerque, P.,, Casadevall, A., Quorum sensing in fungi--a review. Medical mycology, 2012;
50 (4), 337-45. doi: 10.3109/13693786.2011.652201

Sankar Ganesh, P . & Ravishankar Rai, V. (2018). Alternative Strategies to Regulate Quorum
Sensing and Biofilm Formation of Pathogenic Pseudomonas by Quorum Sensing Inhibitors of
Diverse Origins. V.C. Kalia (Ed.), Biotechnological Applications of Quorum Sensing Inhibitors
iginde (s.33-61). Singapore: Springer Doi: 10.1007/978-981-10-9026-4_3

Defoirdt, T., Quorum-Sensing Systems as Targets for Antivirulence Therapy. Trends in Microbi-
ology, 2018; 26 (4), 313-328. Doi: 10.1016/j.tim.2017.10.005

Turan, N. B., Engin, G. 0., Quorum Quenching. Comprehensive Analytical Chemistry, 2018; 81,
117-149. Doi: 10.1016/bs.coac.2018.02.003

Agikgoz, E., Quorum Quenching. Elektronik Mikrobiyoloji Dergisi TR, 2012; 10 (2), 27-44.
Chen, E, Gao, Y., Chen, X, et al. Quorum Quenching Enzymes and Their Application in Deg-
rading Signal Molecules to Block Quorum Sensing-Dependent Infection. International journal
of molecular sciences, 2013; 14 (9), 17477-17500. Doi: 10.3390/ijms140917477

Zhou, L., Zhang, Y., Ge, Y., et al. Regulatory Mechanisms and Promising Applications of Quo-
rum Sensing-Inhibiting Agents in Control of Bacterial Biofilm Formation. Frontiers in Micro-
biology, 2020; 11, 2558. Doi: 10.3389/fmicb.2020.589640

-80-





