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 Review of the PhD thesis of Bac Viet Le titled “TGFβ-dependent mechanism of the bone 

marrow-mediated resistance against PARP inhibitors in leukemias” 

 

The PhD thesis was completed at the Laboratory of Cytometry, Nencki Institute of 

Experimental Biology Polish Academy of Sciences and Temple University School of Medicine, USA, 

under the supervision of dr hab. Katarzyna Piwocka, Professor of the Nencki Institute. The hypothesis 

tested in the dissertation was based on the previous reports of this international group showing that 

some tyrosine kinases inhibitors used in the targeted therapy of leukemia can induce deficiencies in 

DSB repair proteins involved in BRCA-mediated homologous recombination (HR) and DNA-dependent 

protein kinase-mediated nonhomologous end-joining (D-NHEJ). This opened up the possibility of co-

treatment with poly(ADP)ribose polymerase (PARP) inhibitors, which nowadays are used in the clinic 

for BRCA-mutant cancers. Hypothetically, additional inhibition of PARP1-mediated DNA repair 

pathways (which serve as a backup for DNA repair) causing abundant accumulation of toxic DSBs might 

result in enhanced elimination of cancer cells through the mechanism of synthetic lethality. In the 

dissertation, an inhibitor of mutated FLT3 tyrosine kinase (Quizartinib/AC220) was tested for its ability 

to trigger deficiencies in DSB repair pathways and sensitize FLT3-mutated leukemia cells to PARP 

inhibitors. It is reasonable since internal tandem duplications of FLT3 (FLT3-ITD) are the most common 

mutations associated with acute myeloid leukemia (AML) and are a prognostic indicator associated 

with adverse disease outcome. Also, quizartinib (AC220) had good results in phase II clinical trial for 

refractory AML patients with FLT3 mutations. Noteworthy, resistance to  PARPi is a frequent problem 

in the clinic. Hence, the dissertation also verified the hypothesis that bone marrow microenvironment 

(BMM) induces PARPi resistance in BRCA1/2 deficient leukemias. Furthermore, the molecular 

mechanism responsible for the BMM-mediated resistance to PARPi in leukemic cells in vitro and in vivo 

was investigated. 

The Introduction section is strictly related to the topic of the dissertation. It starts from 

a general description of leukemia, focuses on leukemia-related oncogenic tyrosine kinases and their 

inhibitors, presents the concept of synthetic lethality, DNA double-strand break repair pathways, and 

the role of PARP1 in DNA repair. The current understanding of the role of bone marrow 

microenvironment in the acquisition of resistance to PARP inhibitors in leukemia is also described. The 

Introduction is logically organized, comprehensive, and very well written (based on 250 cited papers).  

The Materials and Methods section starts from the list of cell lines used in the study (a large 

number of relevant models was involved). Human and mouse, established and primary, wild type or 

genetically modified cell lines of different origins are characterized and culture conditions are 
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described. Remark to this part: it is not clear how FLT3(ITD)-positive BaF3 cells were obtained (probably 

via viral transduction but details are lacking), and if after clonal selection, individual clones were used 

or the mixture of clones. I appreciate the list of antibodies with all the details. Unfortunately, however, 

there is no information about the working concentrations of inhibitors, except the dose used in in vivo 

treatment of mice. I would also expect a list of all mouse strains used in experiments, more details 

about their genetic background, and the age of animals. I am not sure whether 200 Gy dose used to 

sub-lethally irradiate mice is quoted properly. In general, 7-11 Gy is a lethal dose (depending on the 

strain) while for immunosuppression in SCID mice, 0.5-2.5 Gy is recommended. This should be 

commented on. Other remarks to this section: some methods are described in sufficient detail 

(especially standard methods such as DNA cloning) but many details are generally missing or even 

appear to be wrong. For example, I have reservations about the composition of the buffers used for 

the nuclear extract preparation (very low salt concentration, i.e. 0.4 mM NaCl, would not allow the 

extraction of histones, which were assessed by western blot; e.g. in Fig. 4.2). Also, using 100 μg of RIPA 

protein extract from cell culture for the SDS-PAGE gel for western blot analysis might result in sample 

overloading. Plasmids used as reporters in the DNA double-strand break repair assay, as well as other 

plasmids used in the study, are not described in sufficient detail, and the source of pMIG-IRES-GFP is 

unknown. Furthermore, I can not find any methodology for cell death analysis by detection of Annexin-

V-positive cells (shown in Fig. 4.4), doxorubicin treatment (shown in Fig. 4.7), splenocytes isolation, 

retroviral transduction. It would also be useful to clarify the principles of hematopoietic cell isolation 

and the selection of markers. Summarizing, this section enables an understanding of how the results 

were obtained in general (included Figures are very useful). However, based on the provided methods’ 

description the experiments could not be successfully repeated.  

In the first subsection of the Results, it was shown that selective inhibition of the FLT3(ITD) by 

AC220 in the FLT3(ITD)-positive leukemia cells (but not WT cells) affected DSB repair proteins level and 

activities of HR and D-NHEJ pathways. Thus, co-treatment with PARP inhibitors (to additionally block 

alternative non-homologous end-joining, B-NHEJ) resulted in increased cell death. The ability of AC220 

to sensitize FLT3(ITD)-positive cells to PARP inhibitors was proven using several complementary 

methods in human and mouse established cell lines and primary cells isolated from the bone marrow 

of genetically modified mice as well as human primary cells from AML patients. Anti-leukemia effect 

of such combined treatment was also confirmed in vivo in mice engrafted with human FLT3(ITD)-

positive leukemia from patients. Taken together, the presented data shows that inhibition of the 

oncogenic FLT3(ITD) receptor by FLT3 inhibitor triggers synthetic lethality induced by PARP inhibitors 

in the leukemia cells in vitro and in vivo due to rendering deficiencies of BRCA1, BRCA2, RAD51, and 

LIG4 in malignant cells.  
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The second subsection of the Results aimed to show that the bone marrow microenvironment 

is involved in the acquisition of resistance to PARPi-mediated synthetic lethality in leukemias. It was 

shown that BRCA-deficient leukemia cells were sensitive to olaparib (PARP inhibitor) in a dose-

dependent manner but they became refractory when treated in co-culture with stromal cell lines 

(direct contact) in hypoxia. In clonogenic assay used in these experiments (Figs. 4.10-4.12), all cells 

were plated into methylcellulose (chapter 3.4.1), so the question is if/how stromal cells from co-culture 

contribute to the total number of colonies (the same question is for comet assay, Fig. 4.13). However, 

this issue was resolved by experiments with indirect co-culture and conditioned medium (Figs. 4.14-

4.15). These experiments proved that direct contact between bone marrow stromal cells and leukemia 

cells is not necessary to induce the resistance to PARP inhibitors and the effect can be mediated by 

released cytokines. Comment to this part: one could be interested in how it was possible to obtain 

over 100% of quiescent cells (Fig. 4.15B). 

The second variable whose influence should be excluded is the oxygen level differing in both 

culture conditions. This issue was partially investigated in the third subsection of the Results aimed to 

elucidate a molecular mechanism of the bone marrow microenvironment-dependent resistance to 

PARPi in leukemias. An increased TGFβR2 level in AML cells cultured in hypoxia alone (Fig. 4.18B) 

indicates/suggests that hypoxia may be critical for the PARPi resistance, not co-culture with stromal 

cells. Especially that it was observed by others (Wierenga et al., 2014) that CD34+ cells cultured under 

hypoxic conditions secreted high levels of latent TGFβ (maybe it should be also checked in the 

experimental system used here). However, no difference between normoxia and hypoxia in the 

sensitivity to PARPi olaparib was detected, at least in mouse AML-like FLT3(ITD); Tet2-/- cells cultured 

in the absence of bone marrow stromal cells (Fig. 4.21). Treatment of AML cells with recombinant 

TGFβ1 in hypoxia resulted in higher resistance to olaparib while targeting of TGFβ1 – TGFβR signaling 

pathway re-sensitized cells to olaparib. More importantly, such treatments are safe for Lin-CD34+ bone 

marrow cells from healthy donors. Further extensive in vitro and in vivo studies have shown that the 

TGFβ1 – TGFβR – SMAD3 signaling (but not TGFβR – miRNA-182 or TGFβR-mediated non-canonical 

protein kinase signaling), activated in the bone marrow niche, plays a role in the acquired resistance 

to PARPi-induced synthetic lethality in leukemias. At the same time, the involvement of the CXCL12-

CXCR4 signaling pathway in this process was excluded. Importantly, the results showed that 

pharmacological inhibition of TGFβR is possible to sensitize CML/AML cells to PARP inhibitors. 

The Discussion chapter summarizes the results obtained in the experimental part of the work 

in the context of the literature data (with the predominance of re-describing the results). The rationale 

for the experiments was also presented, including explanations of why certain potentially relevant 
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signaling pathways were not explored. This part of the dissertation proves the candidate's knowledge 

of the topic and scientific maturity.  

In general, the organization of the dissertation is reader-friendly. However, due to the 

simplified description, many important details are not presented sufficiently (e.g. treatment conditions 

in many experiments). Moreover, figure legends are kept to a minimum, with a tendency to generalize 

the results, which could lead to confusion. Some examples: 

1. The clonogenic assay is the primary method used for the estimation of cell survival. The 

percentage of colonies was calculated based on colony number of the untreated group 

considered as 100% (chapter 3.4.1). Whereas 50-125% of colonies are shown in groups 

described as untreated in Fig. 4.24. Thus, probably these groups are not untreated. 

2. Involvement of FLT3(ITD) inhibition on the level of DSB repair proteins was investigated in 

mouse BaF3 cells as well as in primary FLT3(ITD)-positive leukemia cells which were also used 

for analyses of DSB repair proteins under inhibition of JAK1/2, PI3K, and RAF1. Whereas further 

functional studies (DSB repair activities of HR and D-NHEJ pathways, DSBs level analyses) were 

performed in different lines.  

It has to be mentioned that some of the results included in the PhD thesis were obtained by 

collaborators (for example Fig. 4.28, 4. 34B), which is properly marked in the text. However, the 

methodology of these experiments is not described in the Materials and methods section. 

Nevertheless, it is a matter of debate whether these results are necessary for the dissertation. 

Some minor inconsistencies/mistakes: 

 Chapter 3.4.5: eBioscience Cell Proliferation Dye eFluor 670 (Invitrogen #65-0840) is used in the 

quiescent stem cell assay (it can be detected using a filter set equivalent to APC). This information 

is inconsistent with chapter 4.2.2 (page 82) where cell proliferation dye based on CFSE (with 

different excitation/emission spectra) is described. 

 PALB2 – not shown in Fig. 4.1 as it is stated in the text. 

 Why in Fig. 4.7B “colony number” instead of % of colonies is shown? 

 Incorrect reference to chapter 4.2.6 on page 94 (no such number). 

 Fig. 4.25 – incomplete the y-axis description.  

 Fig. 4.35A – wrong description. I would not show this figure in the Results section. Additionally, 

since there are no plasmid maps, one cannot assess if the cloning was successful.   

 Minor linguistic errors need to be corrected. 
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Summary 

The assumptions and goals of the study were clearly defined. The planned experiments were 

adequate to resolve the scientific problem and performed properly. The summary of the results in nine 

points sufficiently reflects the content of the dissertation (more results were presented in the 

dissertation). The conclusions are correctly drawn and supported by the results. The PhD thesis proved 

the candidate's general theoretical knowledge in a discipline and the ability to independently conduct 

scientific work. Also, the subject of the PhD thesis is an original solution to a scientific problem. 

Therefore, the PhD thesis meets the conditions specified in Art. 187 of the Act of July 20, 2018, Law on 

Higher Education and Science (Journal of Laws of 2018, item 1668) and the Regulations of the Scientific 

Council of the Nencki Institute of Experimental Biology of April 13, 2018, Annex no. 1 (as amended 

from December 6, 2019).  

Therefore, I am requesting for Bac Viet Le to be admitted to the next stages of the procedure. 

In my opinion, the weakness of the thesis is the tendency to generalize the results and the deficiencies 

in the description of the research methodology. However, taking into account the wide scope of the 

research and its high quality (including complementarity of research models), the logical layout of the 

work, and the importance of the research problem, the possibility of distinction can be considered.  

 

Rozprawa doktorska spełnia warunki określone w art. 187 Ustawy z dnia 20 lipca 2018 r. Prawo 

o szkolnictwie wyższym i nauce (Dz.U. z 2018 r. poz. 1668) oraz Regulaminu Rady Naukowej Instytutu 

Biologii Doświadczalnej im. Marcelego Nenckiego z 13.04.2018 r. załącznik nr. 1 (ze zm. 

z 06.12.2019 r.). 
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Review of the doctoral dissertation 

 

Title: TGFβ-dependent mechanism of the bone marrow-mediated resistance against PARP 

inhibitors in leukemias 

Author: Bac Viet LE, MSc 

PhD Thesis Supervisor: Dr hab. Katarzyna Piwocka, Professor of the Nencki Institute 

 

 

The leading topic of the doctoral dissertation by Mr. Bac Viet LE, MSc is centered around the 

applicability of poly ADP ribose polymerase inhibitors (PARPi) as anticancer compounds in 

hematological malignances of the leukemia type. Generally, PARPi can be applied for a range 

of  indications, but their most acknowledged application occurs in cancers defective in function 

of such proteins as BRCA1 or BRCA2. While the potential application of PARPi in leukemias 

has been proposed previously, which is properly mentioned in the doctoral dissertation, this 

topic is very vital for the current biomedicine and the results regarding synthetic lethality of 

PARPi in leukemic cells presented by the PhD Candidate in his doctoral dissertation shed new 

light on several important aspects within this research area. 

 

The doctoral dissertation has been prepared in the form of an extensive monograph comprising 

153 pages. The dissertation is well organized in a typical layout for PhD theses in the 

biotechnology field, including 6 main chapters: 1- Introduction, 2- Aims, 3- Materials and 

Methods, 4- Results, 5- Discussion, 6- Summary and Conclusion, and also the title page, list of 

funding organizations, acknowledgement, list of abbreviations, abstracts in English and Polish, 

table of contents, ending with the list of 336 relevant references. The text of the main chapters 

is supported by 57 figures and 2 tables. 

 

Chapter 1, Introduction, provides at the beginning a brief information concerning the general 

medical characteristics and classification of leukemias along with the epidemiological data 

regarding the incidence and mortality due to leukemias in Poland and United States of America. 

Furthermore, this chapter describes leukemia-related oncogenic tyrosine kinases (OTK) with 

special emphasis placed on FLT3(ITD) in acute myeloid leukemia (AML) and BCR-ABL1 in 

chronic myeloid leukemia (CML), and also shortly characterizes the inhibitors of both types of 
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kinases, such as quizartinib for FLT3(ITD) and imatinib mesylate for BCR-ABL1. The Author 

describes the most common mechanisms of the resistance against OTK inhibitors in leukemias 

and introduces the concept of synthetic lethality that can be therapeutically exploited, and also 

is the basis for application of PARPi in cancers. In the continuation of the Chapter 1, the Author 

presents a comprehensive review of the cellular DNA break repair pathways, including the roles 

for PARP in the repair of double- and single-strand DNA breaks. Subsequently, the Author the 

characterizes compounds acting as PARP inhibitors, both the FDA-approved ones and the ones 

currently under development, and describes the modes of their actions and the most common 

mechanisms of resistance to PARPi. In line with this information, the Author presents the bone 

marrow microenvironmental (BMM) niche as a potentially novel contributor to resistance 

against PARPi in leukemic malignancies. Notably, this is a novel approach to the potential 

applicability of PARPi against leukemias, derived directly from the previous publications from 

the laboratory of Prof. Tomasz Skorski (Temple University School of Medicine, Philadelphia, 

PA, USA), who has been co-supervising the project described in the doctoral dissertation. 

Lastly, the Author introduces the CXCL12-CXCR4- and TGFβ-mediated signaling cascades as 

the points of interests in tackling the molecular mechanisms of the role of BMM in resistance 

to PARPi. Altogether, Chapter 1 is very interesting as a scientific review of the studied research 

area and properly introduces the reader to the topics of PARPi-induced synthetic lethality in 

FLT3(ITD)-positive leukemic cells and the TGFβ-mediated mechanisms of resistance against 

PARP inhibitors in leukemias, as analyzed further in the doctoral dissertation. 

 

In Chapter 2, Aims, the Author, based on the available literature and previous observations 

from the Author’s research group, describes the leading hypothesis of the presented project that 

“stromal cells–mediated BMM induces resistance to PARPi in BRCA1/2-deficient leukemias”. 

To address this hypothesis, the Author proposes three main Objectives, which are, in brief: 1. 

Studies involving FLT3 inhibitor, 2. Verification of the role of bone marrow microenvironment 

in a model of stromal cells grown in hypoxia, and 3. Investigation on the molecular mechanism 

responsible for BMM-mediated resistance to PARPi in leukemia cells. All the Objectives are 

well justified in order to address the hypothesis of the project. 

 

Chapter 3, Materials and Methods, contains a clear description of the research techniques used. 

In addition to standard cell biology techniques, such as cell culture of numerous malignant cell 

lines and primary cells of human or murine origin, the Author describes various models of cell 

co-culture or with the transfer of conditioned media, also in hypoxia, for reconstituting in vitro 

the conditions of bone marrow microenvironment. This is a modern wholistic approach 

allowing to obtain data more closely resembling the real-life conditions. The remaining 

laboratory techniques described in this chapter include, among others: clogenic assay, cell 

viability assay, neutral comet assay, double strand break repair assay, nucleotransfection, 

quiescent stem cell assay, flow cytometry analysis, cell cycle analysis, DNA cloning and SDS-

PAGE followed by western blot, and also the use of genetically manipulated cells by 

CRISPR/Cas9-based technique. Moreover, the chapter describes advanced animal 

experimentation with in vivo models of the patient-derived malignant cell growth in 

immunocompromised mice and treatment with respective inhibitors. The Figures in Chapter 3 

help the reader to comprehend the design of the in vitro co-culture models and the in vivo 

experiments. Notably, the Author suitably mentions the approvals from the respective 

committees for using both human primary cells and the animal experimentation. It must be 
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admitted that the number and variety of laboratory methods used by the Author in vitro and in 

vivo are remarkable.  

 

Chapter 4, Results, is divided into 3 main sections, 4.1-4.3, each of them addressing the 

respective Objective 1-3, and then into numerous subsections listing the robust findings from 

the experiments carried out by the Author. The main results for each of the sections 4.1-4.3 are 

as follows: 

4.1. The Author presents in vitro data indicating that the specific inhibition of FLT3(ITD) 

kinase by AC220 compound produces “BRCAness” phenotype in leukemic cells and 

synergizes with PARPi in induction of the synthetic lethality. The studies were conducted in 

several leukemic cell lines, expressing either FLT3(ITD) or FLT3(WT) receptor, and then 

confirmed in the human primary FTL3(ITD)-positive cells from the AML patient. 

Importantly, the Author claims that the combination of FLT3i and PARPi does not seem to 

affect normal (i.e., non-malignant) hematopoietic cells. Furthermore, the Author presents 

convincing in vivo data of amplification of the anti-leukemic effects of PARPi by FLT3i. 

 4.2. The results presented in this section are very important for understanding the biology of 

leukemia in general. The Author uses advanced cell culture models to address the question 

whether bone marrow microenvironment can induce the resistance of leukemic cells, that were 

initially sensitive to PAPRi. The results obtained clearly indicate that the presence of primary 

stromal cells in hypoxia can significantly increase the resistance of leukemic cells to PARPi, 

regardless of the category of the PARP inhibitor used, but not to FLT3i. The Author further 

explains this phenomenon as mediated by the soluble factor derived from the stromal cells, 

presumably the cytokine(s), which is the prelude to the results described in the subsequent 

section. 

 4.3. This section contains the most robust amount of experimental work. The Author firstly 

compares the effects of the CXCL12-CXCR4- versus TGFβ1-TGFβR-mediated signaling 

pathways on the resistance of leukemic cells to PARPi. The results of this research (with the 

use of genetic targeting, chemical inhibitor or externally added rTGFβ1) suggest that only 

the activation of the TGFβ1-TGFβR2-mediated pathway is to the large extent responsible 

for the increased resistance observed. These findings are supported by the in vivo models. 

Then, the Authors presents stepwise experiments aiming at explanation of the exact 

molecular pathway involved and identifies SMAD3 as a crucial protein in this system. 

 

Chapter 5, Discussion, is extensive, interesting, substantively justified and supported by 

graphical schematics. Most of the results obtained in the assessed work are correctly interpreted 

and related to the current state of knowledge in the field.  

 

Chapter 6, Summary and conclusion, sums up the most important findings of the study and, as 

such, is very useful for the reader because of the high complexity of the research carried out in 

the project. 

 

Specific comments/remarks: 

• In reference to the results obtained in Section 4.1 the Author states that, as quoted 

“[AC220 + PARPi] therapy is totally capable for entering clinical demonstration as a 

precision medicine.” While the Autor’s enthusiasm is understandable and the results are 
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compelling, in my opinion some more safety tests should be carried out in preclinical 

settings before justifying the use of such combinations in clinical trials. 

• The experiments described in subsection 4.2.1 referring to the impact of BMM on 

efficacy of PARPi-mediated synthetic lethality, are conducted in two parallel cell culture 

systems differing one from another by two factors at once – i.e., the presence of bone 

marrow stromal cells and oxygen concentration. While the results of comparison between 

these two models are very convincing, I would expect that these experiments should further 

benefit from adding two additional models each differing by only one factor, i.e., one 

growing the leukemic cells with bone marrow stromal cells in normoxia and another one 

growing the leukemic cells alone in hypoxia. Such design would allow to differentiate 

between the effects elicited on the model studied by each of the factors. Perhaps the results 

presented in Figures 4.18 and 4.21 respond to some extent to this question? 

• If I understood correctly, the idea between reconstituting BMM models in vitro, as 

described in Pages 77-79, was that the human stromal cells (HS-5 or primary MSC, 

allogeneic or autologous) were co-cultured with human leukemic cells and the mouse 

stromal cells (OP-9 or primary autologous) were co-cultured with mouse leukemic cells. 

Such settings are, of course, reasonable from the biological point of view and scientifically 

sound. However, as the in vivo models relied on implantation of human leukemia cells into 

mouse, I wonder whether additional establishing of an artificial in vitro model of human 

leukemic cells grown with mouse stromal cells could be also of use, as it would be closer 

to the in vivo experimentation model used in the study?  

• In Figure 4.17, primary stromal cells are mentioned, however it is unclear whether these 

cells are of human or mouse origin. Also, I would assume that the ELISA assay used in 

this experiment is cross-reactive to human/mouse TGFβ1, however, I could not find this 

information or a catalog number of the assay in the dissertation text. 

The above-mentioned substantive comments, mainly of a marginal or polemical nature, do not 

affect the overall highly positive assessment of the presented doctoral dissertation. 

 

Editorial comments: 

• In sections 4.1 and 5.1, the FLT3 inhibitor is mostly referred to as “AC220”, while in 

sections 4.2 and 4.3 and the other sections of the text as “quizartinib”. Also, the duality 

in naming of this compound is stated several times within the text of dissertation. It 

would be advisable, for the sake of clarity, to maintain the same nomenclature for the 

same compound throughout the whole text, with explaining the alternative names just 

once at the first use. 

• There are several minor typographical and grammatical errors in the text of dissertation, 

some examples are presented below: 

o Page 9 – “cell cultured conditions” 

o Page 43 – “Verification [of the?] role of bone marrow” 

o Page 43 – “Investigation [on?] the molecular mechanism” 

o Page 59 – “to demonstrate [the effect of the?] dominant negative mutant” 

o Page 102 – “these mechanisms includes” 

o Page 109 – “BRC[A]1/2” 

o Page 115 – “leukemias were also did not respond” 

These errors are indeed minor and do not change the high quality of the dissertation text. 
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In summary, in his doctoral dissertation Mr. Bac Viet LE, MSc has undertaken a very interesting 

and meaningful research subject in the current biomedicine. The amount of work devoted to 

this project along with the high quality of the experiments conducted and obtained results, and 

also the clarity of their presentation are impressive.  

 

Therefore, I confirm that the doctoral dissertation entitled “TGFβ-dependent mechanism of the 

bone marrow-mediated resistance against PARP inhibitors in leukemias” by Bac Viet LE, MSc 

meets the requirements for the doctoral thesis, as stated in Polish below: 

 

Rozprawa doktorska spełnia warunki określone w art. 187 Ustawy z dnia 20 lipca 2018 r. Prawo 

o szkolnictwie wyższym i nauce (Dz.U. z 2018 r. poz. 1668) oraz Regulaminu Rady Naukowej 

z 13.04.2018 r. załącznik nr. 1 (ze zm. z 06.12.2019 r.).  

 

I, therefore, recommend proceeding to further stages of the doctoral process. Given the high 

quality of the presented PhD Thesis, I also entrust the issue of the distinction to the decision of 

the Scientific Council. 
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