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1. Създаване на нови антибиотици чрез инхибиране растежа на човешки патогенни 

бактерии с използване на антисенс олигонуклеотиди, които се свързват с бактериални 

рибопревключватели

2. Създаване на нови универсални стратегии за лечение на рака с използването на

алоетсрични рибозими

Литература:

1.Penchovsky R. & Traykovska M., Designing drugs that overcome antibacterial resistance: where do we stand and what should we

do? Expert Opinion on Drug Discovery, 10(6), 631-650. (2015). (IF:3.46)

2. Penchovsky, R Computational design of allosteric ribozymes as Molecular Biosensors, Biotechnology Advances, 32, 1015-

1027 (2014). – Impact factor (IF:11.08)

3. Penchovsky, R & Kostova, G. Computational selection and experimental validation of allosteric ribozymes that sense a specific

sequence of human telomerase reverse transcriptase mRNAs as universal anticancer therapy agents. Nucleic Acid Therapeutics, 23, 

408-431 (2013). - (IF:2.92) 

4. Penchovsky, R. Present and Future RNA-based Approaches to Medical Genomics, International Journal of Genomic Medicine, 

10.4172/2332-0672.1000110, 1(2), 1-7 (2013).

5. Penchovsky R. Engineering integrated digital circuits with allosteric ribozymes for scaling up molecular computation and

diagnostics. ACS Synthetic Biology, 1, 471-482 (2012). – (IF: 3.95).

6. Penchovsky, R. Computational design and biosensor applications of small molecule-sensing allosteric ribozymes. ACS 

Biomacromolecules, 14, 1240–1249 (2013). – (IF:5.87) 

7. Penchovsky R. & Stoilova C.C. Riboswitch-based antibacterial drug discovery using high-throughput screening methods. Expert 

Opinion on Drug Discovery, 8, 65-82. (2013). - (IF:3.46)

9. Penchovsky R. Chapter 5: Engineering Gene Control Circuits with Allosteric Ribozymes in Human Cells as a Medicine of the

Future, in the book “Quality Assurance in Healthcare Service Delivery, Nursing and Personalized Medicine: Technologies and

Processes”, Publisher IGI Global, DOI: 10.4018/978-1-120-7, 71-96 (2012). 

10. Blount, K., Puskarz, I., Penchovsky, R. & Breaker, R.R. Development and application of a high-throughput assay for glmS

Riboswitch Activators. RNA Biology, 3, 77-81 (2006). – (IF: 5.6) 

11. Penchovsky, R. & Breaker, R.R. Computational design and experimental validation of oligonucleotide-sensing allosteric

ribozymes. Nature Biotechnology, 31, 1424-143 (2005) (IF: 39.2)

12. Breaker, R.R. & Penchovsky, R. Computational Design of Ribozymes. Patent: US20110288826
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Глобалния пазар на лекарства 
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Бактериални рибоплевлкючвтели – контрол на генна експресия в много патогенни бактерии 

17 различни класа рибоплевлкючвтели са открити в 34 патогенни за човека бактерии. Те 

могат да се използват като нови мишени за създаване на антибиотици.

Penchovsky R. & Stoilova C.C. Riboswitch-based antibacterial drug discovery using high-

throughput screening methods. Expert Opinion on Drug Discovery, 8, 65-82. (2013). 
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10. Blount, K., Puskarz, I., Penchovsky, R. & Breaker, R.R. Development and application of a 

high-throughput assay for glmS Riboswitch Activators. RNA Biology, 3, 77-81 (2006).

Създаване на  високо производителен метод за откриване на малки молекули, които 

активират glmS рибопревключвателя
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10. Blount, K., Puskarz, I., Penchovsky, R. & Breaker, R.R. Development and application of a 

high-throughput assay for glmS Riboswitch Activators. RNA Biology, 3, 77-81 (2006).

glmS рибопревключвателя се среща в няколко човешки патогенна включително:

1.Enterococcus faecalis

2.Bacillus anthracis

3.Listeria monocytogenes

4.Staphylococcus aureus

Създаване на  високо производителен метод за откриване на малки молекули, които активират glmS

рибопревключвателя
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Инхибиране на специфични РНКи чрез антисенс олигонуклеотиди

1.Penchovsky R. & Traykovska M., Designing drugs 

that overcome antibacterial resistance: where do we 

stand and what should we do? Expert Opinion on 

Drug Discovery, 10(6), 631-650. (2015). 
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Инхибиране растежа на Staphylococcus aureus чрез антисенс олигонуклеотиди
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Резистентни щамове на Staphylococcus aureus по света
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Вторични структури на Hammerhead Ribozymes 11. Penchovsky, R. & Breaker, R.R. Computational design

and experimental validation of oligonucleotide-sensing

allosteric ribozymes. Nature Biotechnology, 31, 1424-143 

(2005) 
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Penchovsky, R., Engineering Gene Control Circuits with Allosteric Ribozymes in Human Cells as a Medicine of the Future, in the book 

“Quality Assurance in Healthcare Service Delivery, Nursing and Personalized Medicine: Technologies and Processes”, Publisher IGI

Global, in press (2010)

Механизъм на каталитичната функция на хамърхед рибозимата
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Третични структури на хамърхед рибозимата

Martick, M. et al., Cell, 2006
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Компютърен дизайн на алостерична хемърхед рибозима с НЕ логическа функция 

Under physiologically relevant conditions:

1 mM MgCl2

100 mM KCl

25 mM NaCl

50 mM HEPES pH 7.5  at 37 oC

C T G T G T G T G G T G A T T T GG C A C G T

11. Penchovsky, R. & Breaker, R.R. Computational

design and experimental validation of oligonucleotide-

sensing allosteric ribozymes. Nature Biotechnology, 31, 

1424-143 (2005) 
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11. Penchovsky, R. & Breaker, R.R. 

Computational design and

experimental validation of

oligonucleotide-sensing allosteric

ribozymes. Nature Biotechnology, 

31, 1424-143 (2005) (IF: 39.2)

12. Breaker, R.R. & Penchovsky, R. 

Computational Design of Ribozymes. 

Patent: US20110288826



Дизайн и приложения на функционални и антисенс нуклеинови киселини за разработването на 

нови лекарската – доц. д-р Роберт Пенчовски - http://penchovsky.atwebpages.com/

Penchovsky, R., Engineering Gene Control Circuits with Allosteric Ribozymes in Human Cells as a Medicine of the Future, in the book

“Quality Assurance in Healthcare Service Delivery, Nursing and Personalized Medicine: Technologies and Processes”, Publisher IGI Global, in 

press (2010)

Ре-програмиране на клетъчната смърт с алостерична хемърхед рибозима с НЕ логическа функция 
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Ролята на p53 програмираната смърт на клетката 
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Penchovsky, R, & Kostova, G.T. Computational 

Selection and Experimental Validation of Allosteric 

Ribozymes that Sense a Specific Sequence of 

Human Telomerase Reverse Transcriptase mRNAs 

as Universal Anticancer Therapy Agents, Nucleic 

Acid Therapeutics, (2013). 

Ре-програмиране на клетъчната смърт с алостерична хемърхед рибозима с НЕ логическа функция 
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1. Благодаря за Вашето вниманието! 

2. Благодаря на моя докторат Мартина Трайковска и на всичките 10 дипломанта защитили в 

моята лаборатория от 2010г насам  - http://penchovsky.atwebpages.com/teaching.php?page=14

3. Благодаря на г-н Аврамов и акад. Съботинов за поканата да изнеса тази лекция. 

Имате ли въпроси?


