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REVIEW REPORT
Re: competition for Academic Position "Associate Professor"

in professional field 4.3. Biological Sciences (Biophysics) in
the Institute of Biophysics and Biomedical Engineering at the Bulgarian
Academy of Sciences,

announced in SG no. 27 of 24.03.2023

The review was prepared by: Acad. Prof. Alexander Georgiev Petrov, DSc, Fellow of BAS, in his
capacity of a member of the scientific jury for a competition in the higher education field 4. Natural
Sciences, Mathematics and Informatics, in the professional field 4.3. Biological Sciences (Biophysics)
according to Order 344 / 19. 05. 2023 of the Director of the Institute of Biophysics and Biomedical
Engineering at the Bulgarian Academy of Sciences

For participation in the announced competition has submitted documents only candidate:
Assist. Prof. Dr. Severina Yordanova Semkova, IBPBMI of BAS
(academic position, scientific degree, name, surname, surname, scientific organization)

L. General description of the materials submitted

1. Document details

The documents submitted to this competition by the applicant comply with the requirements of the BG
Laws_and BAS regulations. For participation in the competition the candidate Chief Assist. Dr. Severina
Yordanova Semkova has presented a list of a total of 26 titles, including 26 publications in Bulgarian and
Joreign scientific journals and scientific forums, studies NO, monographs NO, books NO, testimonies and
patents NO, textbooks and teaching aids NO. Other documents (in the form of official notes and certificates
Jfrom an employer, project manager, funding organisation or project procurer, references and feedbacks,
awards and other relevant evidence) support also the candidate's achievements.

Notes and comments on the documents submitted;
Chief assist. Prof. Dr. Severina Semkova is a co-author of a total of 26 scientific publications.
She is the first author of 9 of these publications.

In the competition Dr. Semkova participates with all 26 publications.
These are all refereed and reviewed, and all of them are in journals, as follows:

22 in IF journals;

3 in magazines with SJR;

1 in conference proceedings;

Total quartile distribution: 7-Q1, 12-Q2;2- Q3,4 - Q4;

Total Impact Factor (IF) 73.371.

The total number of independent citations of these articles is 93 (excluding autocitations).
The Hirsch index (h-index) is 7.

Under this competition, according to the requirements of the law, a separate, habilitative work with
included publications in refereed international editions with an impact factor is presented. The habilitation
work is based on 6 publications. There are 20 articles outside the habilitation work. The 6 publications
included in the habilitation work in refereed international editions are divided into Q categories as follows:
Q1-1, Q2-3, Q3-1 and Q41 (out of print for the time from 2019 to 2022).

She has defended a dissertation for educational and scientific degree "Doctor" on "Combined
approach for in vitro and in vivo visualization of penetration and localization of fluorescent nanoparticles in
tumors after electroporation" (2017). All requirements were met and Dr. S. Semkova was allowed to
participate in the competition.

All submitted works are accepted for a review. There is no need for articles’ reduction.



The candidate has the following participation in projects:

I, Participation in national scientific projects: 15 pcs. - financed by universities, NSF, the Ministry of
Education and Science (under the OP), etc.

Management of national scientific projects: 3 pcs.
Participation in international scientific projects - 3 pes.
Beneficiary, coordinator or manager of an individual project with international realization: 2 pcs.
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Participant in scientific forums - 34 pcs.
< Scopus Author ID: 57200722134
< ORCID Author ID: 0000-0002-2373-7713

The cited scientific indicators demonstrate the versatile scientific abilities of the candidate and fully
satisty the requirements of IBPBMI for the academic position "Associate Professor".

2. Candidate data

Professional and biographical data:

Severina Semkova holds a Bachelor's degree in Molecular Biology (2007) and a Master's degree in
Biophysics (2011) from the Faculty of Biology at Sofia University. She also holds a postgraduate
qualification "Biology Teacher" (2013).

From 2014 to 2017 she was a PhD student at the Bulgarian Academy of Sciences, Institute of Biophysics
and Bio Medical Engineering, Sofia. She successfully defended her dissertation and received a PhD in the
scientific (professional) field: Biological Sciences, Code 4.3, Scientific specialty "Biophysics"

Since 2014 she has been a part-time lecturer in the discipline "Biophysics" to students specialty
"Medicine" - 1st year of the Faculty of Medicine, Department of Physics, Biophysics and Radiology. Sofia
University "St. Kliment Ohridski". Since 2017 she has been Chief Assistant Professor at IBPBMI-BAS. She
is engaged in teaching activities (lectures, seminar and laboratory exercises, etc.); research and other
activities related to the academic community.

II. General characteristics of the candidate's scientific papers and achievements

The search for new natural substances with antitumor effect and the elucidation of their mechanisms of
action is an important part of fundamental research in biology and medicine. The main treatment for cancer
involves treating patients with cytitoxic drugs that inhibit the division and subsequent multiplication of
tumor cells, but unfortunately represent cell poisons for healthy cells as well. Recently, in order to improve
pharmacokinetics and minimize side effects, various new bioproducts with antitumor action are being tested,
which on the one hand have a high degree of specific, and on the other hand a low general cytotoxicity.

Over the past 15 years, the so-called electrochemotherapy is becoming more and more highly antitumoral. The
basis of the method lies in the application of electrical impulses (electroporation) and the introduction of antitumor
chemotherapeutics through the pored membrane region of cells.

Biosurfactants synthesized by bacteria are a group of secondary metabolites with surfactant properties.
These amphiphilic compounds have biological activity, and in recent years particular attention has been paid
to their action as antitumor agents. Microbial biosurfactants are proven to be significant biomolecules that
selectively inhibit the multiplication of cancer cells, cause lysis by the path of apoptosis. These are
molecules with new structures and diverse properties that will be studied in detail in the future.

Despite intensive research in this area, the exact mechanism of action of various bioactive natural
products has not been clarified and thoroughly studied.



In the process of experimental work, in a team with prominent scientists in different fields of natural
sciences, Dr. Semkova seeks answers to some important questions on the described topic: (1) Is it possible
to synthesize / isolate and characterize natural biologically active substances with anti-cancer properties? (2)
Is there a way to investigate their hypothetical mechanism of action? (3) Can their toxicity and the
possibilities for safe biomedical applications be determined? (4) Is it possible to use the biophysical
electroporation method to increase their efficiency? It is in these directions that the scientific developments
of Dr. Semkova are presented, as equivalent to habilitation work.

III. Major Scientific Contributions

HABILITATION WORK

The habilitation work includes six publications in refereed international editions divided by Q
categories as follows: Q1 — 1, Q2 — 3, Q3 — 1 and Q4 — 1 (out of print for the time from 2019 to 2022)
presented in Section III — 1 "Bibliography".

The main scientific achievement in the habilitation work is related to a thorough study of newly
synthesized and / or unexplored in detail biologically active substances of natural origin in combination (or
without) electroporation. For all studied substances, in vitro anticancer activity was found against a panel of
human breast cancer cell lines.

The specific SCIENTIFIC CONTRIBUTIONS, from the publications presented as equivalent to
habilitation work, are summarized as follows:

1. A newly isolated extracellular polysaccharide from Porphyridium sordidum — a strain of red
microalgae — was investigated. The composition of the polysaccharide was established: xylose: glucose:
galactose: mannose: rhamnose in a molar ratio of 1: 0.52: 0.44: 0.31. The antitumor properties of the newly
isolated substance were studied, in parallel to two breast cancer tumor lines with different metastatic
potential (MCF-7 — lowmetastatic and MDA-MB231 — highly metastatic) and one control "healthy" cell line
MCF-10A. In order to increase the polysaccharide transport across the plasma membrane of the tested cell
lines, reversible electroporation was applied. Application of 75 pg/mL polysaccharide in combination with
electroporation (200 V/cm) induced a 40% reduction in the viability of MDA-MB231 cells and resulted in
changes in cell morphology, while control cells (MCF-10A) remained with normal morphology and
maintained almost unchanged viability, proving improved efficiency after combined treatment. Publication
[B1].

2.The isolated and purified by liquid chromatography Trehalous lipid produced by the strain
Rhodococcus wratislaviensis was studied. Its effect on cell viability, migration was established and the
ability of cells to form colonies was analyzed, after treatment with Trehaloso-lipid of two types of breast
cancer cell lines (MCF-7 — low metastatic potential; MDA-MB231 — high metastatic potential) and one
"healthy" (MCF-10A) line. Molecular modelling has been performed which details the structure of the
neutral and anionic form (more stable at physiological pH) of the tetraester. The preliminary dimensions of
the hydrophilic (7.5 A) and hydrophobic (12.5 A) parts of the molecule were also determined. Thus, the
used Trehalous lipid was found to interact as a single molecule. It was also found that changes in
morphology, adhesion, viability, migration and the possibility of colony formation in cancer cell lines
induced after treatment with Trehalous lipid are dose and time dependent. Based on the theoretical
calculations, a possible mechanism of action — membrane asymmetry between the outer and inner
monolayer of the bilayer leading to the formation of the endosome — has been proposed. Publication [B2].

3.The influence of the lipid biosurfactant Trehaloso-lipid on the isometric contractions of isolated
mouse mesenteric arteries was studied. Through blood vessel myography, it was found that the
administration of Trehaloso-lipid (75 uM) did not affect the high K+-induced contractions of endothelial-
intact arteries. The observed lack of effect or slight influence by the biosurfactant on the contractivity of the
mesenteric arteries in vitro, Along with the established reduced viability of cancer cells, it is considered
suitable for potential medical application without possible side vascular effects. Publication [B3].
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4.The in vitro anticancer activity of mono- and di-Rhamnolipids (Rhamnolipids: RL-1 and RL-2)
against a panel of human breast cancer cell lines: MCF-10A, MCF-7 and MDA-MB231, alone or in
combination with Cisplatin, was studied. It was found that, unlike "healthy" cells (MCF-10A), both cancer
lines tested showed sensitivity to RL treatment. For the first time, it has been described (supported
experimentally hypothesis) that this effect is related to the process of autophagy. When evaluating the
combined treatment for the triple-negative breast cancer cell line (MDA-MB231) alone, it can be argued that
that it has a synergistic effect. A possible mechanism of membrane remodelling by formation of endosomes
is indicated. It was found that in order to have a synergistic effect, it is necessary to have both Cisplatin and
RL-2, since RL-2 is a molecule causing positive membrane distortion.  Publication [B4].

5. An analysis and comparison of the effect of two anticancer drugs that differ in their main action:
miltefosine and cisplatina (cis-Pt), on two different types of breast cancer (NIS KO metastatic (MCF-7) and
highly metastatic (MDA-MB231) cell lines) and one "normal" epithelial (MCF-10A) breast cell line.
Combined chemotherapies of cis-Pt together with other drugs have been shown to have higher efficacy,
reduced toxic effects and overcome drug resistance. The effect of cis-Pt and miltefosine on cancer cell lines
was analyzed by investigating cell morphology and viability. The most important observation was that
"normal" MCF-10A cells were drastically affected by miltefosine, but not by cis-Pt. The MDA-MB231 cell
line, on the other hand, is more susceptible to cis-Pt than MCF-7 cells, while both cancer cell lines are
equally affected by miltefosin. Through calorimetric studies, significant differences in the thermodynamic
profile of cancer cell lines and healthy cells of the same origin (breast cancer) have been demonstrated after
treatment with Miltefosine and Cisplatin. The change in thermodynamic behavior of cancer cells after drug
treatment correlates with a change in protein conformations in the cancer cell membrane, matrix and DNA-
containing structures. Publication [B5].

6. Based on previous results obtained by the candidate working group, a summary overview of modern
aspects and applications of electrochemotherapy (delivery of substances of different origins and efficiencies
using high-voltage electrical pulses) is described in detail, as well as the development and innovation in the
use of this methodology for biomedical studies. Based on the reported new in vitro applications new
guidelines for the application of electroporation in vivo are presented. It has been confirmed, in accordance
with the concept of personalized medicine, that electrochemotherapy is establishing itself as a promising
complementary method to modern therapeutic strategies for cancer treatment. Publication [B6].

SCIENTIFIC CONTRIBUTIONS BEYOND HABILITATION WORK

The publications presented in the competition outside the habilitation work are a total of 11 (eleven) in
refereed international editions, divided by Q categories as follows: Q1 — 3, Q2 -6, Q3 — 1 and Q4 - 1
publications (out of print for the period from 2018 to 2023) and presented in Section III - 2 "Bibliography".
In order to present as clearly as possible the SCIENTIFIC CONTRIBUTIONS outside the habilitation work,
they are summarized on specific topics as follows:

(1) SCIENTIFIC CONTRIBUTIONS RELATED TO THE DEVELOPMENT OF MODERN
PLATFORMS FOR VISUALIZATION OF THE INTRODUCTION AND DELIVERY OF SUBSTANCES
INTO CELLS AND TISSUES IN COMBINATION / OR NOT WITH ELECTROPORATION. Publication
[D1].

(2) SCIENTIFIC CONTRIBUTIONS RELATED TO DETAILED STUDY AND
DEMONSTRATION OF NEW ASPECTS IN THE MECHANISM OF ACTION OF
CONVENTIONAL ANTICANCER DRUGS. Publications [G3], [G6]. The following scientific
contributions are specified:

Synergistic cytotoxicity specific to cells isolated from patients with acute lymphoblastic leukemia
following treatment with Resveratrol in  combination with conventional chemotherapeutics
(Everolimus and Barasertib) was reported for the first time. The effect of an extremely high degree
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of induced apoptosis in leukemia lymphocytes, after combined treatment, was accompanied by an
increase in ROS levels and end products of oxidative stress. The study provides a basis for
Development of a new methodological approach for planning the therapeutic strategy in malignant
diseases, which is based on influencing the redox status of cancer cells and increasing the
effectiveness of chemotherapy through the combined application of redox modulators with
anticancer activity and chemotherapeutics. Publication [G3].

The possibility of sensitizing cancer cells (colon) to SN38 (an active metabolite of the conventionally
used chemotherapeutic Irinotecan) was studied, as well as further specifying its mechanism of action
after combined treatment with electroporation (EP). The combination of EP and SN38 was found to
affect the viability of cancer cells and the integrity of their cytoskeleton. This effect is accompanied
by: (i) high production of intracellular superoxide and hydroperoxides and glutathione depletion; (ii)
increased DNA damage and apoptotic/feroptotic cell death; (iii) changes in the expression of
membrane ABC transporters. The anticancer effect of the combined treatment of SN38 and EP has
been shown to be associated with changes in redox-homeostasis of cells leading to cell death by
apoptosis and/or ferroptosis. For the first time, an increase in the expression of MDR (multidrug
resistance)-related transporters after electrotreatment, responsible for intracellular drug delivery, has
been experimentally demonstrated, suggesting a high potential for electropouring to increase the
susceptibility of cancer cells to conventional anticancer therapy. Publication [G6].

(3) SCIENTIFIC CONTRIBUTIONS RELATED TO THE STUDY OF REDOX STATUS AND
ITS ATTITUDE TOWARDS CANCER TREATMENT. Publications [G2], [G9].

1.An EPR methodology has been developed that allows the detection of superoxide overproduction
in living cells and their differentiation (cancerous from noncancerous) based on intracellular
redox status. It has been confirmed that the used (cell penetrating) nitroxide radicals are
suitable contrast probes to discriminate between nonproliferative, slow proliferative and fast
proliferative cells, making them close to the "perfect" redox sensors. The EPR methodology
described is applicable to isolated cells, tissue samples (including biopsies) and body fluids.
Nitroxide-enhanced EPR spectroscopy provides greater capabilities than conventional
analytical tests for the evaluation of intracellular reductants and oxidizers, as the method
gives information about their balance. Publication [G2].

2. Quantum sensors have been developed to track total reducing capacity and/or oxidative stress in
living objects using modern visualization techniques (EPR, MRI, optical imaging) based on
specifics in their contrasting characteristics. A two-component sensor system is described:

(i) total antioxidant (reducing) capacity sensor TRC — QD@CD-TEMPO; and

(ii) an oxidative stress level sensor — OxiStress — QD@CD-TEMPOH to monitor total antioxidant
(reducing) capacity and/or oxidative stress level in biological sites using EPR, MRI and optical imaging.

The sensors are transformed from a paramagnetic radical form (QD@CD-TEMPO) to a diamagnetic
hydroxylamine form (QD@CD-TEMPOH) and vice versa, according to the nitroxides redox-cycle. The
study shows that sensors based on cell-penetrating contrast multimodal samples are suitable contrast probes
and make it possible to assess separately the oxidative and reducing capacity of the cells and the balance
between oxidants and reducers in vitro and in vivo, using simultaneously three visualization techniques. The
TRC sensor was found to be suitable for the analysis of low redox imbalance levels associated with ROS
overproduction, especially superoxide, by using contrast-enhanced MRI. Publication [G9].

(4) SCIENTIFIC CONTRIBUTIONS RELATED TO THE DEVELOPMENT OF MODERN
THERAPEUTIC APPROACHES BASED ON CHANGES IN REDOX-HOMEOSTASIS.
(INVESTIGATION AND DEMONSTRATION OF ANTIPROLIFERATIVE AND CYTOTOXIC
EFFECTS OF REDOX-ACTIVE SUBSTANCES AND THEIR COMBINATIONS (INCLUDING
CONVENTIONAL CHEMOTHERAPEUTICS)) Publications [G4], [G5], [G7], [D10]; [G2], [G8]. [GI].
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IIpoBeneH e 3ambiIbOUeH KOMIUIEKCEH aHAIM3 HA KOMOMHAIMS OT PENOKC-aKTHBHH CYOCTaHIIMH
~Menamuon/Ackopbat® (M/A) (wmm ,,[Ipo-Butamun K3/Butamur C*, ¢ Teproecko uMe Apatone™)
BBB BpB3Ka C J0Ka3aHOTO KM CHHEpPTHYHO MIPOTHBOPAKOBO IeHcTBHe 0e3 IOBIHSBaHE Ha
KHU3HEHOCTTA Ha 3/(paBH KieTkH. JIoKazaH € CHHEPrWYeH [03a-3aBHCHM aHTHIpoiudepartHBeH H
LMTOTOKCHYEH edeKT (HO camo cpelly pakoBu kieTky). JlaHHuTe NoKa3BarT, ye KoMOuHamsta M/A
CHITHO CEHCHOHITH3Mpa PaKOBH KJIETKH KbM MPOTHBOTYMOPHH areHTH, MMOKA3BalllH CHHEPTHYHA HIIH
aIWTHBHA ITUTOTOKCHYHOCT, NPHIpYXKEHA C BIIEUATISBAIY HHBA Ha HMHIOYKIHS Ha AaronTosa,
OCHOBaHA Ha M3MEHEHMS B KJIeThYHATA penokc-xoMmeocTasa. Cien mpoBeieHy in Vivo H3ciieIBaHus
Ha XXMBOTHHCKH MOJIEJIH C pak, € JI0Ka3aHo, 4ye OpalHus mpueM Ha M/A Moxe Jia iMa GaaronpusTeH
e(eKT BppPXy HMYHHATA CHCTEMA HA OPraHW3Ma, NPaBeHKH PAKOBUTE KIETKH ,.BUIUMH U BEPOSTHO
[MO-YSI3BHMH KBM €CTECTBEHHTE HMYHHH KJIETKH. 1€3M Pe3y/ITATH MOTaT Ja Ca OT MPAKTHYECKO
3Ha4YeHHe 3a pa3paboTBaHeTO HA HOBH MPOTOKOJIH 3a Tepalmus B OHKOJIOrHATA, 0asvpaHd Ha
IIPOMEHH B pefokc-xomeoctaszara. [lybmukanuu [I'4], [I'5], [['7], [T"10].

(5) SCIENTIFIC CONTRIBUTIONS RELATED TO THE IDENTIFICATION AND
DEMONSTRATION OF NEW USES OF APPROVED AND/OR INVESTIGATIONAL MEDICINAL
PRODUCTS BEYOND THE SCOPE OF THEIR ORIGINAL MEDICAL INDICATION ("DRUG -
REPURPOSING").

Redox-related anticancer activity (antiproliferative and cytotoxic effects) of two different substances
was investigated and demonstrated: antimalarial preparation (Artemisinin) and antiparasitic drug
(Fenbendazole), administered alone or in combination with redox-modulators of different cell lines.
Publications [G8], [G11]. According to the Regulations for the Implementation of the Law on the
Development of the Academic Staff at the IBPBMI-BAS, the minimum national and additional
requirements for the scientific and teaching activity of the candidates for the academic position
"Associate Professor" in scientific field 4. Natural sciences, mathematics and informatics,
professional field 4.3. Biological sciences in the scientific specialty "Biophysics" are related to
meeting the requirements of indicators A (50 points), C (100 points), D (220 points) and D (60
points). The total number of points required is 430.

The presented report shows the following results by indicators: A (50 points), C (112 points), D (222
points) and E (146 points). Total number of points 530. The minimum national and additional
requirements are met and exceeded.

CONCLUSION:

a) The reviewer considers that the scientific works of Dr. Severina Semkova fully meet the minimum
national requirements (under Art. 2b, para. 2 and 3 of the ZRASRB) and respectively with the additional
requirements of IBPBMI for occupying the academic position "Associate Professor" in the scientific field
and professional field of the competition;

b) The scientific papers submitted by the applicant do not repeat those from previous procedures for
acquiring a scientific title and academic position;

¢) There is no plagiarism proven by law in the scientific papers submitted to the competition.

1. Characterization and evaluation of the applicant's teaching activity

Teaching experience: since 2014 — until now he has been a part-time lecturer in a course
"Biophysics" of students specialty "Medicine" - 1st year, Faculty of Medicine, Department of Physics,
Biophysics and Radiology, Sofia University "St. Kliment Ohridski".

2. Meaningful analysis of the scientific and applied achievements of the candidate contained in the
materials for participation in the competition.

Analysis of works (incl. habilitation work) as objectives, tasks and contributions is given above. The
reviewer maintains the contributions made (mainly experimental) and considers them to have the following
character:

New theories, hypotheses, methods, etc.: contributions in publications B2 and B6; D3 and G6

Enrichment of existing knowledge: contributions in publications B1, B4 and BS; D2 and D9



Application of scientific achievements in practice: contributions in publications B6; G4, GS, G7,
D10; D2, G9, G8 and D11.

All work is collective. Dr. Semkova is the first author in 9 publications. The number of co-authors is
between 5 and 10, average number 7.5. The candidate's own contribution is not specifically marked for each
publication: is it a decisive, leading, corresponding author involved in the staging of the task, in the
methodology, in the preparation of the samples, in the measurements, in the analysis of the literature, in the
writing of the publication, in the guidance of graduates from the team (?). In view of the large research
collectives in which it participates, such a specification would be useful for the final evaluation.

However, it is convincingly concluded that Dr. Semkova is participating in this competition with a
sufficient number of contributions in several new directions of biophysics, oncology, electrochemotherapy,
pharmaceuticals and biosensory.

Dr. Severina Semkova co-authored a total of 26 publications, of which: 22 in IF-journals; 3 in
magazines with SJR; 1 in conference proceedings; Total quartile distribution: 7 - Q1, 12 - Q2;2 - Q3, 4-
Q4. Total impact factor 73.371. First author of 9 publications. The total number of independent citations of
her articles is 93. The Hirsch index (h-index) is 7. Part of the results (34) have been presented at
international and national scientific forums.

1. Critical remarks and recommendations
I don't have any critical comments. Some contribution questions are raised above, and could be
clarified to the scientific jury.

2. Personal impressions of the candidate

My impressions are definitely positive. Dr. Severina Semkova is an established scientist and university
lecturer with in-depth knowledge in theory and experiment. She has established working cooperation with a
significant number of scientists, incl. leading ones at home and abroad, and a pronounced ability to work in
a team. She has useful specializations in prestigious world scientific centers and successful participations in
international scientific events. We have to evaluate a formed scientist with his own promising scientific and
applied direction, in which he is able to attract and motivate new young colleagues.

3. Conclusion on candidature

After getting acquainted with the materials and scientific works presented in the competition and on
the basis of the analysis of their significance and the scientific and applied contributions contained therein,
I confirm that the scientific achievements meet the requirements of the Law and the Rules for its
application and the relevant Rules of Procedure of IBPBMI-BAS for the candidate to occupy the academic
position of "Associate Professor" in the scientific field and professional field of the competition. The
applicant meets with surplus the minimum national requirements in the professional field and has submitted
scientific works of significant scientific and applied medical value.

I give my positive assessment of the application.

ITII. GENERAL CONCLUSION
Based on the above, I recommend to the scientific jury to propose to the Scientific Council of
IBPBMI to select Dr. Severina Yordanova Semkova to the academic position of "Associate Professor" in

the professional field 4.3. Biological Sciences (Biophysics).
June 24, 2023

REVIEWET:  ..ocoronpessnvessrnssmm s evsssassanssssssnn
(Acad. Prof. Alexander Georgiev Petrov,
PhD, DSc, Fellow of BAS)



