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Title of the proposed project in English *
Bcl 2 binding energetics and cytotoxicity of therapeutic anticancer aptamers
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Expected - (اﻟﻣدة اﻟﻣﺗوﻗﻌﺔ ﻹﻧﺟﺎز اﻟﺑﺣث ﻣﻧذ اﻟﺣﺻول ﻋﻠﻰ ﻣواﻓﻘﺔ ﻋﻣﺎدة اﻟدراﺳﺎت اﻟﻌﻠﯾﺎ )ﺑﺎﻟﺷﮭور
* time in month to nish
11

Abstract of the proposal (No more than 200 words) *
We have designed a set of nucleic acid aptamers using an information-driven entropic
fragment based approach (EFBA) [1,2] to target anti apoptotic Bcl 2 protein. This will lead us
towards developing therapeutic drugs targeting apoptosis in cancer treatment. In this project
we will use our designed aptamers to address the Bcl 2 binding energetics using in silico
numerical computations (NCs) [3]. NC will help us address the Statistical binding phenomena
and let us obtain binding energy related parameters.
Cytotoxicity of in silico validated aptamers will be tested on selected cancer cell lines (breast
or liver cancer) using MTT assay or trypan blue exclusion method. Anti metastatic properties
of aptamers will also be tested using invasion assay or scratch plate assay. Thus we shall
evaluate the therapeutic potential of the selected novel aptamers which shall lead us planning
for future in vivo studies.

Hypothesis of the proposal *
Aptamers are designed considering biophysical properties of Bcl 2 protein structure, so are
target speci c.
The aptamers will show statistical binding to Bcl 2 structure with stable energetics.
Inhibiting the function of Bcl 2 can have positive outcomes in cancer treatment.
Proapoptotic and antimetastatic ability of Bcl 2 aptamers will be assessed through cytotoxicity
and migration in selected cancer cell line.
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Speci c objectives *
1.
2.
3.
4.

Understand the Statistical Bcl 2 binding energetics of designed aptamers
Culture breast cancer or liver cancer cell lines
Evaluate cytotoxicity of Bcl-2 aptamers
Evaluate antimetastatic ability of Bcl-2 aptamers

Methodology & Major Techniques to be used *
In silico aptamer-Bcl 2 binding energetics will be assessed using numerical computation, one
component of our patented direct detection method, see refs. [3]. Programming language
Mathematica 10 (or the latest version of it) will be used to create the computational template.
Standard cell culture methods.
MTT assay [4] or counting trypan blue exluded cells using hemocytometer will be employed to
assess cytotoxicity.
Migration of cells as a measure of metastasis will be tested using invasion assay or scratch
plate assay [5,6].

Availability of Samples *
Yes
No
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Kindly justify *

Availability of Chemicals *
Yes
No

Kindly justify *
Once the theoretical design and computational binding assays parts are done a few chosen
aptamer candidates and media additives and kits will be required for purchasing (if student
nds her/his own nance from department or other granting agencies or elsewhere including
personal ones). Cost is approximately 12,000 SAR. Mathematical program will be required to
get installed in student’s computer/laptop. Cost is approximately 550 SAR.
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Availability of Instruments *
Yes
No

Ethical Approval *
Ethical approval is available
Not needed
In the process
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