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Overview and Brief Analysis of the Thesis

The dissertation, "Study of the Mechanisms of Antitumor Action of Potential Cytostatic: Harmine and
fts Derivatives,” presents a detailed exploration of the anticancer properties of the B-carboline
alkaloid harmine and, in particular, a newly synthesized series of 33 N9-substituted harmine
derivatives. The dissertation integrates extensive theoretical background with original experimental
research, covering cytotoxicity screening, mechanism-of-action studies, apoptosis analyses, DNA
damage evaluation, and in-silico pharmacokinetic modelling. A

The central achievement of the thesis is the identification and comprehensive biological
characterization of compound 6, an N9-substituted harmine derivative that shows high selectivity
for cancer cells - particularly leukemic MOLT-4 and Jurkat cells - while demonstrating minimal
activity on non-cancerous MRC-5 fibroblasts. The author convincingly demonstrates that the
compound’s action involves G1/S cell cycle arrest, induction of apoptosis through both intrinsic and
extrinsic pathways, and DNA damage independent of ROS generation.

The thesis is well-structured, scientifically rigorous, and supported by a solid series of publications,
two of which the author first-authored.

Evaluation of the Dissertation

The dissertation demonstrates excellent scientific quality, following a clear research plan aligned
with the stated aims. The introduction and theoretical sections demonstrate a strong grasp of
cancer biology, mechanisms of cell death, and natural-product pharmacology. The experimental
work is extensive, methodologically sound, and employs modern analytical techniques including
WST-1 viability assays, xCELLigence real-time monitoring, flow cytometry, caspase profiling,
Western blotting, immunofluorescence microscopy, and in-silico ADME/toxicity modelling.

The author provides thorough discussion of findings, contextualizing them within current literature.
The work’s novelty lies in both the breadth of synthesized harmine derivatives and the mechanistic
detailing of the best-performing compound. The dissertation is well written, although somewhat
overly long in certain background sections.

Overall, the thesis meets - and exceeds - the standard expected of a doctoral dissertation in
biomedical sciences,
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Major Strengths

Substantial Original Experimental Contribution

The synthesis and evaluation of 33 novel harmine derivatives constitute a significant body
of original work rarely achieved in a single Ph.D. thesis.

Strong Mechanistic Insight

Detailed mapping of cell cycle regulation, apoptosis pathways, and DNA damage places
compound 6 within a clear mechanistic framework.

High Methodological Quality

Use of modern and complementary methods (flow cytometry, xCELLigence, caspases,
Western blotting, immunofluorescence, in-silico tools) strengthens the validity of findings.
Clear Therapeutic Relevance

Demonstration of high selectivity index, minimal MAO-A inhibition, and favourable
in-silico ADME profile establishes compound 6 as a realistic anticancer candidate.

Strong Publication Output

The thesis is supported by high-impact peer-reviewed publications, including first-author
papers in respected journals.

Arguable or Weaker Aspects

1.

Limited In Vivo Validation

The study is entirely in vitro, lacking in vivo pharmacodynamic or toxicity assessment - an
essential next step for preclinical transtation.

Background Section Over-Extended

Some theoretical chapters are excessively detailed and could be more concise without
loss of scientific clarity.

SAR Section Complexity

Although rich in content, the structure-activity relaticnship discussion is occasionally
difficult to follow due to the volume of compounds.

Lack of Statistical Detail in a Few Experiments

Some figures and descriptions lack explicit indication of replicate number, error bars, or
statistical methods used.

The dissertation is largely free of major errors. Minor issues include:

Occasional typographical inconsistencies (spacing, formatting of units).

Slight repeiition in the theoretical background (e.g., apoptosis pathways discussed twice).
Some figures generated by Al or schematic tools are labelled “may be incorrect,” which
may reduce confidence unless validated.

A few references in the Commentary sections appear repeated or slightly inconsistent in
citation style.

These do not affect scientific integrity but could be improved editorially.
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Opponent’s Questions for the Candidate

1. What molecular features of compound 6 do you believe contribute most to its high
selectivity toward leukemic cells compared to non-malignant fibroblasts?

2. Could you elaborate on why the N9 position, rather than C-positions, was chosen as the
primary site for structural modification?

3. Given the importance of harmine’'s MAO-A inhibition in its neurotoxicity, how confident
are you that compound 6 decreased inhibition would translate into reduced neurotoxicity
in vivo?

4. You showed comparable cytotoxicity in FLT3-ITD-positive and FLT3-WT cell lines. What
alternative targets or pathways do you hypothesize compound 6 might influence?

5. Which process do you propose is primary: DNA damage leading to arrest, or a direct
effect on cell cycle regulators inducing DNA damage secondarily?

6. Have you considered whether compound 6 may be subject to efflux by ABC transporters
or other resistance mechanisms?

Summary and Conclusion

Abdul Aziz Timbilla's dissertation represents a substantive and high-impact contribution to the
field of natural-product anticancer research. Through the extraction, semi-synthesis, biological
screening, and mechanistic analysis of a wide library of harmine derivatives, the author identified
compound 6 as a highly promising anticancer candidate with strong selectivity, potent cytotoxicity,
robust induction of apoptosis, and reduced off-target toxicity risks.

The work is comprehensive, methodologically sophisticated, and supported by a strong publication
record. While future studies must incorporate in-vivo models and more extensive

pharmacodynamic testing, the thesis provides a solid foundation for the further development of
harmine-based anticancer agents.

Final Recommendation

I recommend the dissertation for defence and the awarding of the Ph.D. degree.

The work is original, scientifically rigorous, well presented, and meets the high standards expected
of doctoral research.

Olomouc, Czech Repu arch 17th, 28

prof. Miroslav Strnad
Laboratory of Growth Regulators
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