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wELCOmE fROm THE
STCU GOVERNING bOARD

CHAIRPERSON
In 2018, we have seen with pleasure the STCU 
concluding a new year of successful activities in 
its geographic region. The effective and efficient 
management of the Centre have allowed STCU 
to adapt to changes in the region . The secre-
tariat has to be congratulated for this .

STCU is an intergovernmental institution that 
has to respond to the priorities of its parties and 
adapt to the geopolitical movements in the re-
gion . In the year 2018 STCU has started num-
ber of projects for the USA, the EU and Ukraine . 
The Report of the Director and this annual report 
give an overview of the details of the projects .

STCU has in particular enlarged its type of 
projects and cooperation . We have seen with 
pleasure that the STCU cooperates more and 
more with the EU CBRN Centres of Excellence, 
the EU Instrument for Nuclear Safety (INSC), 
the EU Horizon 2020 R&D programme . The 
Science Centre has also participated in the or-
ganisation in Georgia of the regional radiologi-
cal field exercise “Lionshield”. On behalf of the 
EU and in the frame of the targeted initiative on 

Eddie Maier,
Chairman of the STCU Governing Board
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strategic trade control of dual-use items, the 
Centre is following the work of a young Ukrain-
ian scientist who works for a PhD in the domain 
between Kyiv and Liège in Belgium. Through 
the same TI, the STCU has supported the set-
ting up of training modules for a master in ex-
port control . In a similar way STCU continues 
to implement projects for US Defence Threat 
Reduction Agency (DTRA) and the US DoE Na-
tional Nuclear Security Administration (NNSA) . 
The domains covered are diverse and reflect 
the new threats we are facing; biosecurity, ra-
diological threats, decommissioning of nuclear 
installations, chemical waste reduction .

The STCU also receives always new demands 
for partnership from private industries and uni-
versities .

No doubt that STCU, as well as the ISTC, will 
soon be concerned by the new emerging and 
hybrid threats we see troubling our partner 
countries . No doubt that the STCU will be able 
to manage the challenge . 

As Chairman of the board, I hope that the par-
ties will demonstrate their willingness to support 
the STCU in future, scientifically and financially. 
I wish all board members, staff of the secretari-
at, partners, a full success in their task . 
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The STCU again saw a busy and productive year in 2018 .  
Notably, new projects again led us to venture into geo-
graphic regions that were new to the STCU .  In 2018, the 
Parties and Partners provided more than $13M in funding 
for new projects and programs .  With the support of EU’s 
DG DEVCO, the STCU signed and started two large nu-
clear safety projects in the Republic of Serbia .  The STCU 
has done project work (i .e . EU CBRN CoE Project 52: Pro-
vision of specialised CBRN equipment for the training of 
first responders in the SEEE region) in the past in Serbia;  
however, the two newly signed projects are for a combined 
budget of almost €2 .4M and represent a material step for-
ward into the South Eastern Europe region .

During 2018, several existing and new projects were the 
focus of much attention . The EU P58 project to purchase 
specialized equipment for CBRN forensics in the SEEE 
CoE Region got underway .  This project is operating in 
conjunction with another CBRN CoE project (Project 57) 
conducted by SCK .CEN which has detailed the require-
ments of forensic investigators of CBRN incidents in the 
recipient countries and devised a strategy that will enable 
STCU to equip the countries with compatible equipment 
so they can work together across borders when required .

The STCU continues its work on the project to implement 
New Emergency Measures for Pridniprovskiy Chemical 
Plant (PCHP) at Kamianske (formerly Dniprodzerzhynsk) .  
The EU provided €3 .5M of funding to implement a number 
of emergency measures that will immediately improve the 
safety and security of the PCHP site .  The PChP project 
is divided into four parts: 1) . a technical services contract: 
to design and supervise construction of infrastructure im-
provements to make the site safe and secure; to design 
and implement (through training) a safe operating system; 
to determine equipment requirements; and to conduct 
public awareness, 2) . a technical services contract to write 
laws and regulations to govern the management of legacy 
radiation sites, 3) . a construction contract to build the nec-
essary infrastructure to safeguard the site and reduce the 
spread of nuclear contamination and chemical poisoning, 
and 4) . an equipment supply contract to provide the equip-
ment, protective clothing, etc to enable the site operator 
SE Barrier to safely manage the site going forward .  The 
contracts for the technical services and the regulatory 
framework were signed in 2018 and are currently being 
implemented . 

2018 saw the STCU continue its long history of implement-
ing projects in Ukraine from various programs (i .e . Horizon 
2020, 7th Framework, etc .) under the auspices of DG Re-

ExECUTIVE DIRECTOR STATEmENT

Curtis “B.J.” Bjelajac
Executive Director
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search and Innovation (DG RTD) .  In April 2018, the STCU 
signed on as the implementer for the ~ €1 .7M CleanSky 
project, lead by the National Aerospace University, Kharkiv 
Aviation Institute .  It is the STCU’s understanding that this 
is the first DG-RTD-funded project containing only Ukrain-
ian organizations as implementers .  Needless to say, the 
success of this project is extremely important for the whole 
of Ukrainian science, and the STCU is extremely proud to 
have been asked to play a large role in its implementation .

Still another new initiative started by STCU during the year 
was the EU CBRN Export Control on Dual-Use Materi-
als and Intangible Technologies in the GUAM (Georgia, 
Ukraine, Azerbaijan, and Moldova) countries. The first 
seminar took place in Kyiv in March 2018, with a follow-
up seminar conducted in Tbilisi in October 2018. Both 
seminars were well received and laid the foundation for 
this multi-year initiative .  Meanwhile, Targeted Initiative 
activities supported by US DoE/NNSA continue with the 
Seismic Cooperation and Hazard Mitigation Monitoring 
program coming close to yielding its first projects in 2019.

Another U .S . Government Partner, the Defense Threat 
Reduction Agency (DTRA), commenced a new $2 .1M pro-
ject with the STCU to provide a continuation of DTRA’s 
mentorship program in Azerbaijan . This 18-month project 
(which has an option for additional 12-months) will plan, 
develop, and implement a sustainable mentorship pro-
gram in Azerbaijan in support of the Threat Agent Detec-
tion Response (TADR) system, comprised of a Central 
Reference Laboratory (CRL), Zonal Veterinary Laborato-
ries (ZVL), and Anti-Plague Division (APD) Laboratories. 
Upon successful completion of the mentorship program 
implementation, responsibility for diagnostic and labora-
tory maintenance sustainment will be transitioned to the 
Government of Azerbaijan .

For the first time ever, the STCU staged an EU CBRN 
Centre of Excellence Regional Radiological Exercise en-
titled “LIONSHIELD”, which involved participants and 
observers from countries in the South East and Eastern 
European (SEEE) Region of the EU CBRN CoE program . 
The exercise, supported by the State Security Service of 
Georgia, included three field simulations based on three 
different scenarios.  The scenarios focused on incidents 
involving trafficking of radioactive/nuclear materials in dif-
ferent settings (e .g . green border, airport terminal, etc .) .  
Each scenario was played by units composed of repre-
sentatives from two to three countries in the region . The 
exercise was a tremendous success and was recognized 
as such by our colleagues at DG DEVCO when at the 5th 

annual meeting of the National Focal Points in June 2018 
the award for Best Regional Success Story was presented 
to the Secretariat of the South East and Eastern Europe 
for the conduct of the LIONSHIELD exercise.  As a result, 
the STCU is currently in discussions with the EU to im-
plement a follow-on LIONSHIELD2 exercise tentatively 
scheduled to be held in 2020 in Serbia .

A similar exercise named “Sunkar” (from the Kazakh word 
for “Falcon”) was implemented in 2017 by the ISTC in Ka-
zakhstan, with whom we continue to closely liaise and co-
operate . For example, for the third consecutive year, back-
to-back governing board meetings were held in December 
2018 (this time in Kyiv), allowing the boards to work side-
by-side to address common challenges and explore new 
opportunities facing the respective Centers . 

I thank the Governing Board and all STCU Party Repre-
sentatives for their strong support, guidance, and commit-
ment to the STCU over this last year .  I also thank the 
STCU staff for their hard work and commitment throughout 
the year. This extends to staff in our Branch Offices, who 
continue to support and extend the STCU’s influence in 
the regions.  In this respect, I offer a special mention of 
thanks to Mr . Akaki Peikrishvili, whose position was elimi-
nated with the merger of STCU and ISTC Georgian branch 
operations at the end of 2018 .  Akaki professionally served 
the STCU in Georgia for almost 18 years and he will be 
missed very much by the STCU team .
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The STCU hosted a kick-off seminar entitled “Export Con-
trol of Dual-use Materials and Technologies in GUAM 
(Georgia, Ukraine, Azerbaijan, and Moldova) Countries” 
on March 14-15 in Kyiv, Ukraine. This seminar, the first of 
a series, was held under a Targeted Initiative funded by the 
European Union that aims to raise awareness in member 
countries of the STCU, and enhance the effectiveness of 
export control systems for dual-use items and related ma-
terials, equipment and technologies through the provision 
of necessary trainings and educational programs .

The Targeted Initiative is dedicated to engaging the aca-
demic community in the CBRN area of knowledge, particu-
larly in both intangible technology transfer and the educa-
tion of professionals for the export control systems of the 
GUAM region and encouraging them to commit to building 
a relevant legal framework, policy provisions, and admin-
istrative capacity to live up to their international obligations 
under Export Control regimes .

Over 50 participants from the GUAM countries’ government, 
scientific institutions, and industry, as well as representa-
tives from the European Commission, EU Joint Research 
Center, Argonne National Laboratory, and the EXBS office 
of the US Embassy in Kyiv attended the workshop .

Government, scientific institutions, and industry shared 
their perspectives on the specific areas of common in-
terest such as the setup of appropriate legal frameworks 
and institutional mechanisms; new trends in the policies 
of identification, authorizing and licensing of exports; the 
role of higher education specialized courses for success-
ful capacity-building; and the ways by which manufactur-
ers may ensure internal compliance procedures and apply 
control measures during the production process .

The expected outcomes of the targeted initiative include:

• The increased knowledge of the regional community 
about CBRN weapons and non-proliferation;

• The establishment of a platform for exchange of opinion 
among members of the academia, the relevant industry 
sectors in the region, and export control concerned gov-
ernment services;

• The finalization of an 
agreed document that will pre-
sent the perspective of the 
regional members of the Aca-
demia about CBRN non-prolif-
eration and export control;

• The creation of graduate 
and post-graduate courses on 
these topics with the goal of im-
plementing the first courses in 
2019;

• The funding of a PhD 
grant for a student from the 
GUAM countries to study these 
topics in the EU in 2018 and 
beyond;

• The development of a 
multilingual database which will 
include information on local in-
dustry products and companies 
that use, import, or export dual 

use materials and technologies;  and

• The development of multilingual handbooks that will 
include information about the international legal frame-
work for export control systems and other relevant infor-
mation from the GUAM region .

HIGHLIGHTS AND
ACCOmPLISHmENTS 

Seminar on export Control of Dual-uSe materialS anD   
teChnologieS in guam CountrieS

14-15 March 2018
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the firSt South eaSt anD eaStern europe (Seee)
regional raDiologiCal DeteCtion exerCiSe lionShielD

05-08 June 2018

At the request of the European Union, the STCU imple-
mented the first South East and Eastern Europe (SEEE) 
regional radiological detection exercise within the frame-
work of the European Union (EU) Chemical Biological 
Radiological Nuclear (CBRN) Risk Mitigation Centre of 
Excellence (CoE) Initiative, in partnership with the State 
Security Service of Georgia (SSSG), and the United Na-
tions Interregional Crime and Justice Research Institute 
(UNICRI) .

The four-day “hands-on” field exercise provided an oppor-
tunity for countries of the SEEE CoE Region to test their 
capabilities on detection and initial response to radiologi-
cal and nuclear trafficking incidents with an emphasis on 
fostering regional cooperation between participating sec-
tors and States. The exercise identified best practices on 
nuclear detection and initial response, as well as on coor-
dination required to investigate an incident involving radio-
active and nuclear materials .

LIONSHIELD consisted of three field simulations based 
on three different scenarios. The scenarios focused on in-
cidents involving trafficking of radioactive/nuclear materi-
als in different settings (e.g. green border, airport terminal, 
etc .) . Each scenario was played by units composed of rep-
resentatives from two to three countries in the region .

Representatives from Albania, Armenia, The Republic of 
North Macedonia, Georgia, Moldova, Montenegro, Serbia, 
and Ukraine participated in the event while the Interna-
tional Atomic Energy Agency (IAEA) and the International 

Criminal Police Organization (INTERPOL) attended the 
exercise as evaluators . The Norwegian Radiation Protec-
tion Authority (NRPA), the Defense Threat Reduction Of-
fice (DTRO) and Department of Energy Office of the U.S. 
Embassy in Georgia also attended as observers .

The exercise was promoted by the EU CBRN CoE Initia-
tive Regional Secretariat in Tbilisi, which supports nucle-
ar security capacity building at the national and regional 
levels . The overall objectives of the Regional Secretariat 
based in Tbilisi, Georgia are to develop comprehensive 
cross-border cooperation between countries, to establish 
inter-agency structures for coordination, as well as to sup-
port the development and implementation of CBRN risk 
mitigation strategies and policies throughout the region .

At the 5th Meeting of the National Focal Points of the EU’s 
CBRN Centres of Excellence held on 19-21 June 2018 
in Brussels, Belgium the LIONSHIELD exercise was the 
proud recipient of the 2018 Best Regional Success Story 
award .  As a result, the STCU is currently in discussions 
with the EU to implement a follow-on LIONSHIELD2 ex-
ercise tentatively scheduled to be held in 2020 in Serbia .
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The STCU was invited to present at the annual BNSR 
Plenary Meeting held 24-26, September, 2018 at Castello 
Mare, Tsikhisdziri, Georgia .  Dr . Vlada Pashynska, STCU 
Senior Specialist in Biosecurity and Biosafety, presented 
the STCU’s numerous activities in the area of biosafety 
and biosecurity in the GUAM region in a presentation enti-
tled “STCU: Current Priorities and Activities”.

The Biosurveillance Network of the Silk Road is a non-gov-
ernmental organization that is aimed at the development 
of a effectively-functioning disease surveillance network in 
Eastern Europe .  BNSR contributes to strengthening the 
human and animal health security not only nationally but 
also within the region and therefore globally .  Since 2015, 
BNSR works as a platform, which provides the opportu-
nity for joint work for animal and human health profession-
als using the One Health Approach, through cross-border 
meetings, regular teleconferences between veterinarians 
and epidemiologists, as well as at annual conferences .

The aim of the 2018 Annual BNSR Plenary Meeting was 
to provide a sustainable forum for participants to share in-
formation regarding national and regional epidemiological 
surveillance of zoonotic diseases, to enhance the labora-
tories coordination in order to improve translation of data 
into public health action, and to emphasize the importance 

of the One Health approach in combating Antimicrobial 
Resistance and Food Safety issues .

The meeting was organized by the local Organizing Com-
mittee of the National Center for Disease Control and Pub-
lic Health of Georgia .  Participants from Azerbaijan, Geor-
gia, Kazakhstan, Ukraine, Moldova, Uzbekistan, Belarus, 
Turkey, France and the U .S . took part in the meeting along 
with experts from the World Health Organization (WHO), 
US Centers for Disease Control and Prevention (CDC), 
Food and Agriculture Organization of the United Nations 
(FAO), World Organization for Animal Health (OIE), British 
Medical Journal (BMJ), Defense Threat Reduction Agency 
(DTRA), and the Ministry of Agriculture of France .

STCU jointly with the Institute of Earth Sciences/National 
Seismic Monitoring Center of Illia University hosted a kick-
off meeting of the new project, “Seismic Network Expan-
sion in the Caucasus and Central Asia.”  The meeting was 
held on September 25-27, 2018, in Tbilisi, Georgia under 
the Seismic Targeted Research Program of the STCU and 
the Seismic Targeted Initiative of the International Science 
and Technology Center (ISTC) . The meeting was sup-

ported by the U .S . Department of Energy/National Nuclear 
Security Administration .

The purpose of the kickoff meeting was to develop co-
ordinated approaches on improving both regional earth-
quake monitoring and national analytical and response 
capabilities in the Caucasus and Central Asia .  Regional 
participants and international collaborators discussed cur-
rent network status and best practices in seismic network 
development and management .  Network/data center 
managers, institute directors, and decision makers for the 
earthquake monitoring centers from Armenia, Azerbaijan, 
Georgia, Kazakhstan, Kyrgyzstan, Tajikistan, and Turk-
menistan participated in the event .

SeiSmiC netWorK expanSion in the CauCaSuS anD Central aSia

25-27 Sep 2018

StCu attenDS the BioSurveillanCe netWorK of the SilK roaD (BnSr) 
annual meeting

24-26 Sep 2018
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STCU hosted a seminar entitled “Challenges of the Sci-
entific and Technological Evolution for the Export Control 
Systems” in GUAM countries on October, 15-16, 2018, in 
Tbilisi, Georgia .  This 2nd seminar (a follow-up to the meet-
ing in Kyiv conducted in March 2018 highlighted earlier in 
this report) was held under a Targeted Initiative funded by 
the European Union that aims to raise awareness in mem-
ber countries of the STCU, and enhance the effectiveness 
of export control systems for dual-use items and related 
materials, equipment, and technologies through the provi-
sion of necessary trainings and educational programs .

The Targeted Initiative is dedicated to engaging the aca-
demic community in the CBRN area of knowledge, particu-
larly in both intangible technology transfer and the educa-
tion of professionals for the export control systems of the 
GUAM region and encouraging them to commit to building 
a relevant legal framework, policy provisions, and admin-
istrative capacity to live up to their international obligations 
under Export Control regimes .

Over 80 participants from the GUAM countries’ govern-
ment, scientific institutions, academics and industry, as 
well as representatives from the European Commission, 
EU Joint Research Center, and the EXBS office of the US 
Embassy in Tbilisi attended the seminar .

Government, scientific institutions, and industry shared 
their perspectives on the specific areas of common in-
terest such as the setup of appropriate legal frameworks 
and institutional mechanisms; new trends in the policies 
of identification, authorizing and licensing of exports; the 
role of higher education specialized courses for success-
ful capacity-building; and the ways by which manufactur-
ers may ensure internal compliance procedures and apply 
control measures during the production process .

Seminar on ChallengeS of the SCientifiC anD teChnologiCal
evolution for the export Control SyStemS in guam CountrieS

15-16 Oct 2018

The 47th meeting of the Governing Board of the STCU 
convened on 6 December 2018 in Kyiv, Ukraine .  The Gov-
erning Board representatives from the European Union, 
Ukraine, and the United States of America, were joined 
by the STCU executive management team, and by rep-
resentatives from the Academy of Science of Azerbaijan, 
the Moldovan National Agency for Research and Develop-
ment, the Ministry of Education and Science of Ukraine, 
as well as the Georgian Shota Rustaveli National Science 
Foundation .

At this 47th meeting, the Governing Board approved 
seven (7) new government funded projects for a total of 
€2,686,317. The Governing Board also confirmed three (3) 
new Partner Projects valued at $300,000 and €135,450, 
and confirmed nineteen (19) Partner Project contract ex-
tensions valued at $2,008,777 and €485,018 .

The Governing Board also approved the 2019 Administra-
tive Operating Budget and Supplement Budget requests 
from the STCU Secretariat .  Finally, the Governing Board 
confirmed the one-year extension of the Executive Direc-
tor, Mr. Curtis “B.J.” Bjelajac.

The 47th STCU Governing Board meeting is the third 
consecutive occassion that the STCU and ISTC have 
held “back-to-back” Governing Board Meetings in Decem-
ber.  It is the first time that the “back-to-back” meetings 
have occurred in Kyiv (previous meetings were in Tbilisi 
and Frankfurt), and the December 2019 Governing Board 
Meetings are planned to be held in Yerevan, Armenia (a 
party to the ISTC Agreement) .

47th governing BoarD meeting, Kyiv, uKraine

06 Dec 2018
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Emerging evidence suggests that all malignant tumours 
are characterized into two distinct populations: differenti-
ated cells, forming the tumor bulk, and cancer stem cells 
(CSC), presenting in low amounts in tumours and respon-
sible for initiation and maintenance of disease . CSCs have 
been described in cancers of the brain, breast, pancreas, 
prostate and colon, as well as leukemia and myeloma . 
These rare CSC are phenotypically distinct from the prev-
alent differentiated tumor cells, and they provide popula-
tions of both stem cells and differentiated cells comprising 
the tumor bulk .

Despite advances in modern radiation therapy and chem-
otherapy, the prognosis of patients with advanced malig-
nant tumours and metastasis remains poor . A primary or 
acquired resistance of CSCs to chemotherapeutic and bio-
logical agents is responsible for the failure of many of the 
agents used to treat patients with a malignancy. Ineffective 
targeting of CSCs has been suggested as one reason for 
current treatment failure (Al-Hajj et al ., 2004) . CSCs have 
been documented to be resistant to various chemothera-
peutic agents and radiotherapy (Dean et al ., 2005; Duru et 
al .,2012; Wicha et al ., 2006) . The resistance of CSCs to 
chemotherapy may involve increased expression of drug 
efflux pumps, more efficient DNA repair (Dean et al., 2005; 
Vinogradov, Wei, 2006), and interactions of CSCs with 
their microenvironment (Korkaya et al ., 2011a, 2011b) . 

The objective of STCU Project #6286 was to elaborate a 
novel way for the elimination of cancer stem cells through 
their forcible differentiation based on application of seroto-
nin-modulating anti-consolidation protein (SMAP) and anti-
SMAP antibodies . In the A .I . Karaev Institute of Physiology 
of the Azerbaijan National Academy of Sciences a SMAP 
was identified in the occipital brain cortex of a rat and se-
cluded from the entirety of the rat brain (Mekhtiev, 2000b) .  
The project team was able to show that this protein was 
directly related to the serotonin level and did not possess 
tissue and species specificities (Mekhtiev et al., 2000a). 
When administered intra-cerebrally to the rats prior to learn-
ing sessions in the conditioned passive avoidance model 
(Mekhtiev, 2000), shuttle box model and alternative running 
model (Guseinov, Mekhtiev, 2013; Mekhtiev et al ., 2015), 
the protein impaired memory trace formation (consolida-
tion), with this capacity reflected in the protein’s name.

The studies carried out in the embryonic models on the 
mollusc Lymnea stagnalis and on the frog Xenopus laevis, 
showed that the dynamics of SMAP amount within embry-
onic and early developmental stages (ELISA-test) adheres 
to the cell proliferation and differentiation (Fig. 1).

The introduction of SMAP to the incubation media blocked 
development of the embryos at the stages of blastula and 
gastrula.  On the other hand, its introduction  to the incu-
bation media of the embryos (stage 37) sharply acceler-
ated the development of the animals during their passing 
through the metamorphosis stage .  In particular, the ani-
mals of the experimental group passed through the meta-
morphosis stage two stages earlier than the animals from 
the intact and control groups (heat-inactivated SMAP) . 

The obtained data present a promising approach for appli-
cation of embryonic models of certain species, particularly 
on the stage of metamorphosis, for the studies of forced 
differentiation of cancer stem cells.

SUCCESS STORIES
STCU ProjeCT №6286. ForCed diFFerenTiaTion oF STem CellS
of malignant tumourS

Funding countries:            Funding amount: $ 50,000

Figure 1. Changes of SMAP level in early stages of on-
togenesis in Xenopus laevis. **- p<0.01; *** - p<0.001.

Table 1. Number of tadpoles in different stages of 
development 20 days after the addition of SMAP to the 
incubation medium on the 24th and 35th stages.

Groups
Number of    
tadpoles 20 
days later

Number of tadpoles on different   
stages of development

54 53 52,5 52 51

Experimen tal 
group (n=13) 8 7 1

Control grpup 
(n=13) 10 2 5 3

İntact group 
(n=13) 9 7 2
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The drive to decrease global energy consumption can be 
seen in the development of new energy-saving technolo-
gies in such areas as building and construction materials . 
An example of such new technology in this field is the 
recent development of energy-efficient or “smart” win-
dows, which change their infrared transmittance depend-
ing on the temperature of their surroundings . In order to 
improve upon these “smart” windows, the scientific team 
from STCU project #6133 set out to develop a new ther-
mochromic nanocomposite material that can be used to 
glaze “smart” windows in order to increase their energy 
efficiency.

The project team (Fig .1) of scientists from the Ghitu In-
stitute of Electronic Engineering and Nanotechnologies of 
the Academy of Sciences of Republic Moldova and Mol-
dova State University focused on the design and fabrica-
tion of novel oxide nanocomposite films with enhanced 
functionalities, with a particular focus on thin films based 
on vanadium dioxide (VO2) . Vanadium dioxide is a prom-
ising thermochromic material due its ability to drastically 
change the infrared transmittance at the metal-insulator 
transition . Unfortunately, a high metal-insulator transition 
temperature, Tmi=68oC, and low luminous transmittance 
impede industrial applications of VO2-based “smart” win-
dows. To reduce VO2 transition temperatures, instead of 
the traditional doping approach, the project team used a 
method of strain engineering in combination with a well-
known nanothermochromic approach in order to enhance 
both the luminous transmittance and infrared solar spec-
trum modulation . As a result, a new type of polycrystalline 
nanocomposite thin films were developed and fabricated 
on the basis of a TiO2-VO2 system with quasi-periodic mi-
crostructure and coherent interfaces between V-rich and 
Ti-rich phases (Fig.2). Owing to strains arisen at coherent 
interfaces, these films possessed the metal-insulator tran-
sition characteristic for VO2 at significantly reduced tem-
peratures in comparison with bulk VO2 .

The project was implemented in fruitful cooperation with 
European collaborators from the 1st Physical Institute of 
Uni-Goettingen (Germany), having different and comple-
mentary expertise in all necessary areas of theoretical and 
experimental condensed matter physics as well as in thin 
film technologies. The newly developed nanocomposite 
films simultaneously provide enhancing of all requested 
material properties of thermochromic coatings for glazing 
of energy-efficient windows and can be widely applied in 
the building of the modern energy-saving housing .

STCU ProjeCT №6133. ThermoChromiC Vo2-BaSeD nanoCompoSite 
thin filmS for energy-effiCient WinDoWS

Funding countries:              Funding amount: $ 24,615

Fig.1. STCU project 6133 research team in the laboratory 
of XRD analysis at Moldova State University.

Fig.2 TEM image (left) and EELS color map (right) of 
polycrystalline nanocomposite TiO2-VO2 coating on the 
glass substrate.
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β-Thalassemia is a autosomal-recessive blood disorder 
that reduces the production of haemoglobin, the iron-
containing protein in red blood cells that carries oxygen to 
cells throughout the body.  In people with β-Thalassemia, 
low levels of hemoglobin lead to a lack of oxygen in many 
parts of the body. Affected individuals also have a shortage 
of red blood cells (anemia), which can cause pale skin, 
weakness, fatigue, and more serious complications . Peo-
ple with β-Thalassemia are at an increased risk of devel-
oping abnormal blood clots .  

Unfortunately, β-Thalassemia is widespread throughout 
the world, especially in Azerbaijan .  In terms of the epide-
miology of the disorder, the numbers clearly demonstrate 
the high prevalence of β-Thalassemia in Mediterranean 
countries, the Middle East, Central Asia, Southern China, 
and the Far East, as well as countries along the north 
coast of Africa and in South America (Figure 1) .

In 2017, as part of a multi-year cooperation agreement be-
tween the Science and Technology Center in Ukraine and 
the Azerbaijan National Academy of Sciences (ANAS), 
Project #6290 was initiated in order to investigate and iden-
tify the mutations causing β-Thalassemia in the population 
of Azerbaijan by the use of Next-Generation Sequencing 
(Ion Torrent: PGM sequencer) and the study of the rela-
tions among identified mutations and clinical phenotypes 
of the disease. The early diagnosis of β-Thalassemia in 
patients and carriers by use of molecular-genetic methods 
is of particular importance for the prevention of the spread 
of the disease .

The diagnosis of β-Thalassemia is based on hematologic 
molecular genetic testing; however, in some cases, mu-
tations are not detectable with standardized tools due to 
novel or population-specific mutations. Thus, an important 
step in this project was to identify a range of mutations that 
cause β-Thalassemia in the population of Azerbaijan.  For 
the first time ever, this project allowed researchers to test 
a large number of Azerbaijani patients and determine the 
frequency of specific new and the most common muta-
tions of β-Thalassemia within a very short period of time.  

As of the publication of this annual report, the project was 
close to completion (scheduled for September 2019), and 
showed the following promising results:

• The DNA isolation of the blood samples obtained from 
patients, diagnosed to be carriers of the disease was car-
ried out in the Genetic Resources Institute of the ANAS .

• After a detailed examination of the quality and quantity 
of DNA using a device called a NanoDrop 3’UTR, three 
exons, two introns and 5’UTR regions of ten samples were 
sequenced via Miseq (Illumina) NGS .

• Gene sequencing was performed in forty patients, yield-
ing an important discovery that despite the diagnosis of 
being a carrier of the disease, the analysis revealed a com-
plete absence of HBB (hemoglobin beta) gene mutations 
in some patients . In addition, a novel mutation, c .-248A>G 
het, was found in combination with the c.9delT het muta-
tion in another patient . Finally, the other novel mutations, 
V127G het, and M1L het were also found in two unrelated 
patients (Figure 2) .

Based on the observed β-thalassemia phenotypes and the 
accompanying mutations, the project team concluded that 
these novel mutations are associated with the disease . 
Moreover, the project team also believes that the novel 
alterations are specific to the Azerbaijani population and 
have never been described before .

STCU ProjeCT №6290.  inVeSTigaTing β-ThalaSSemia CaUSing   
mutationS in the azerBaijan population uSing next generation  
SequenCing
Funding countries:              Funding amount: € 45,860

Figure 1. Most common β-Thalassemia mutations in at-
risk populations.

Figure 2. Cytogenetic Location of HBB gene
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The development of effective and environmentally friend-
ly technologies for the production of ethanol is an urgent 
problem of today’s economy as the usage of ethanol in 
pharmaceutical, chemical and food industries becomes 
more widespread, including the use of bioethanol as an 
alternative fuel. One of the more promising methods for 
the industrial production of ethanol is the biotechnological 
synthesis of ethanol from xylose of the biomass of wood .  
Xylose is the most abundant pentose sugar found in the 
hemicellulose fraction of lignocellulosic biomass .  How-
ever, only a limited number of microorganisms can utilize 
this sugar as a carbon source or ferment it to ethanol .  
Hansenula polymorpha is one of the most thermotoler-
ant xylose-fermenting yeast species reported to date .  A 
number of metabolic engineering approaches were re-
cently proposed to improve the high-temperature alcoholic 
fermentation of H. polymorpha; however, in order for this 
yeast species to be utilized in industrial applications,  the 
efficiency and effectiveness of these processes need to be 
significantly increased.

The scientific team of STCU project #6188 from the Insti-
tute of Cell Biology of the National Academy of Sciences of 
Ukraine successfully utilized modern genetic and metabol-
ic engineering methods in order to significantly increase 
the yield of ethanol production from xylose by the yeast 
H. polymorpha .  In the framework of the project, the yeast 
protein Cat8 was identified and described as a suppressed 
transcriptional factor playing a significant role in regula-
tion of the xylose alcoholic fermentation in H. polymorpha .  
For the first time ever, the project team successfully dem-
onstrated that the genes DAS1 and TAL2 (which encode 
peroxisomal enzymes of the pentose phosphate pathway 
in H. polymorpha) are involved in the xylose alcoholic fer-
mentation process .  The co-overexpression of the DAS1 
and TAL2 genes in the best isolated H. polymorpha etha-

nol producers led to elevated levels of ethanol accumula-
tion of up to 16.5 g/L at 45oC .  This result is about 40 times 
more than can be produced by naturally occurring yeast 
strains . 

The newly constructed H. polymorpha strain can be used 
as a basis for the further selection of more efficient ethanol 
producers . The advanced biotechnology based on the re-
combinant strains usage approach developed by the pro-
ject has promising potential for the commercial production 
of bioethanol from hydrolyzates of lignocellulosic biomass .

STCU ProjeCT №6188. deVeloPmenT oF adVanCed eThanol ProdUC-
tion BioteChnology BaSeD on xyloSe fermentation By reComBi-
nant yeaSt hanSenula polymorpha
Funding countries:              Funding amount: € 44,154

Fig. 2. Scheme of the ethanol production from xylose 
by the recombinant strain of H. polymorpha. Overex-
pressed genes are indicated by red arrows, “cut off” 
gene is marked by gray cross.

Fig.1. Ethanol producing recombinant strain of H. polymorpha growing in Petri dish (A) and microscopy of the strain 
(1000x) (B).
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The search for a cheap, accurate, and reliable method of L-
arginine quantitative determination presents a difficult chal-
lenge in the field of clinical diagnostics for the quality control 
of raw materials and products at different stages of produc-
tion in the pharmaceutical and food industries . It is commonly 
known that changes in the concentration of L-arginine in bio-
logical fluids is one of the methods of diagnosis for a number 
of serious ailments, including:  asthma & tuberculosis, malig-
nant neoplasms of different localization, dysfunction of coro-
nary and peripheral vascular systems, ischemic heart dis-
ease, heart failure, hypertension, etc . . In some pathologies, 
arginine therapy is an effective way to improve the functional 
state of tissues and organs .  Thus, quality control of corre-
sponding drugs is important not only as an intrinsic procedure 
of production, but also as a subject of independent exper-
tise .  For example, in the food industry, the determination of 
L-arginine in amino acid compositions of raw materials is es-
sential for the assessment of biochemical value of meat and 
fruit juices, in order to determine the falsification of foodstuffs.

To address this issue, the scientific team of STCU pro-
ject #6177 developed a conductometric biosensor device 
based on the functional nanomaterials of various classes, 
in order to perform highly sensitive and selective determi-
nation of arginine in varying model and real samples (blood 
serum and plasma, blood, urine, citrus and grape juices, 
medicines, etc .) . The functional layers were based on en-
zymes (arginase and urease) and molecules (clinoptilolite 
and calixarene) that were immobilized on the sensor sur-
faces and were proposed as biosensor selective elements .  
Thin-film planar conductometric transducers of interdigital 
configuration, made of varying materials with diverse elec-
trode geometry, served as physical transducers (Fig . 1) .

As a result of investigations performed by the project team, 
new nanomaterials with pronounced arginine-selectivity 
were determined . The utilization of these new nanomateri-
als will allow the creation of highly sensitive and selective 
biosensor conductometric devices for arginine determina-
tion in model and real samples of different sources (Fig. 2).

The developed conductometric biosensor device was 
used to measure arginine concentration in various drugs . 
The obtained results correlated well with the data provided 
by the manufacturers, as well as with data generated by 
more traditional methods of arginine determination .

A portable device for determination of arginine concentra-
tion was developed and created by the project team (Fig . 
3) .  This device is working in an automated measurement 
setup and can serve as a prototype for industrial fabrica-
tion .

Application of novel nanomaterials in conductometric bio-
sensors opens up new possibilities for commercialization 
of devices, since the developed biosensors have higher 
sensitivity, signal reproducibility, and storage stability com-
pared with those currently in use . In addition the proposed 
nanomaterials are cheaper than the existing variants on 
the market .

STCU ProjeCT №6177. aPPliCaTion oF FUnCTional nanomaTerialS 
for Creation of BioSenSor ConDuCtometriC DeviCeS for   
arginine DeteCtion
Funding countries:              Funding amount: € 44,154

Fig. 1. General view of conductometric transducers

Fig. 2. Typical responses to 2mM arginine obtained with 
sensors based on different concentration of calixarene. 
The measurements were carried out in a 5mM phos-
phate buffer solution (pH 7.4)

Fig. 3. The portable conductometric biosensor device 
developed as a result of STCU project #6177.
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Mobile genetic elements (MGEs) are a type of genetic ma-
terial found in all organisms that can move around within 
a genome, between species, as well as cause different 
mutations. Thus, the identification of MGEs is extremely 
important as the annotation of new genomes frequently 
shows many hypothetical proteins which do not have any 
homology with known MGEs, thus leading to the conclu-
sion that they belong to an unknown MGE family . The goal 
of STCU project #6295 was to develop a computational 
tool which for any hypothetical protein with an unknown 
function could predict with reasonable accuracy the possi-
bilty of it belonging to a transposable element (TE) family .

Firstly, the project team downloaded MGE sequences 
and created its own local database on a server located 
in the Institute of Molecular Biology and Biotechnology of 
the Azerbaijan National Academy of Sciences . Sequences 
were downloaded from the following databases: approxi-
mately 23,000 from RepBase one of the world’s largest 
databases of repetitive sequences of eukaryotic species 
(https://www .girinst .org/) and up to 3,000 sequences of 
MGEs from ACLAME (http://aclame .ulb .ac .be), Gypsy 
(http://gydb .org) and ICEberg (http://db-mml .sjtu .edu .cn/ 
ICEberg) databases . Considering that most databases 
contain only MGE sequences, the project team also con-
sidered it to be expedient to identify all ORFs (Open Read-
ing Frame) as well, so the project team downloaded the 
sequences from RepBase and converted them to amino 
acid sequences as well .

The project team then aligned and classified the sequenc-
es into 609 different classes, with a class defined as con-
taining more than 10 similar sequences . For these newly 
constructed classes, the project team then built 296 Hid-
den Markov Models (HMMs) . The team then utilized the 
GenBank sequence database of the U .S . National Center 
for Biotechnology Information (NCBI), as an annotation 
source to divide the protein classes by functionality . As a 
result, 21 of the classes were identified as being related to 
NCBI annotated eukaryotes, meaning they are functional . 

Sequence alignment was performed with the program 
MAFFT, and clusterization was initially obtained with the 
Markov Cluster Algorithm (https://micans .org/mcl), a fast 
and scalable unsupervised cluster algorithm for networks 
based on the simulation of stochastic flow in graphs. After 
several tests, the project team then decided to utilize the 
MMseqs2 clusterization tool, a fast and sensitive protein/
nucleotide search and clustering software tool available 
for free on the internet (https://github .com/soedinglab/ 

MMseqs2), as it provided much higher performance for 
the project data . The project team went on to build HMM 
profiles utilizing the HMMER (http://hmmer.org/) database. 
It should be noted that HMMER is often used together with 
databases like Pfam (https:// pfam .xfam .org) and Interpro 
(https://www .ebi .ac .uk/inter- pro) . JGI MycoCosm is a fun-
gal genomic resource project and has a large collection of 
fungal genomes (~1,000) and there are some hypothetical 
repetitive sequences without homology that may be also 
transposable elements related .

The project team has 442,252 repetitive sequences from 
over 1,000 fungal genomes found via the RepeatScout pro-
gram (https://github .com/mmcco/RepeatScout), which have 
a length of least 500bp . These sequences have no Pfam do-
mains (including TE-related domains), and are hypothetical 
sequences with no function and the project team suspects 
that some of the sequences may have some new types of 
TE motifs that were previously unknown . The project team 
translated these sequences into amino acid sequences, 
then into selective peptides of at least 150aa of length and 
finally clustered them utilizing the MMseqs2 program.

Finally, the project team built HMM profiles from those clus-
ters . After clusterization via JGI MycoCosm, the project 
team identified 600 classes of repetitive sequences and 
built HMM profiles for each of them. Figure 1 below shows 
a HMM alignment logo generated with Skylign (http:// sky-
lign .org/). This is one of HMM profiles containing 34 se-
quences within produced by the project team . This HMM 
profile in Figure 1 was chosen because it was amongst the 
shortest, and thus able to be shown in the figure below.

After comparison of HMM files generated by the project 
team against Repbase and fungal proteomes with known 
PFAM domains (presence of PFAM domains indicate that 
they are not TE-based), the project team found 61 HMM 
profiles which have hits in Repbase, and with appropriate 
thresholds do not have hits in ~1000 fungal proteomes . 
To investigate whether these HMMs represent true protein 
sequences or not the project team utilized the RNAcode 
(https://github .com/ViennaRNA/RNAcode) program . Real 
proteins usually have higher rates of synonymous sub-
stitutions than nonsynomynous ones . This tool is based 
on evolution rules without any dependencies from statis-
tical methods . The results, which show higher values of 
“Score” and “P”, allow the project team to argue that these 
sequences match to real proteins . Thus, the project team 
believes these results can be used during annotation of 
new genes to distinguish TEs .

STCU ProjeCT №6295. USing maChine-learning algoriThmS To  
reCognize novel tranSpoSaBle genetiC elementS

Funding countries:              Funding amount: € 46,122

Figure 1. Skylign logo of one of the HMM profiles generated from fungi sequences representing both sequence 
alignments and profile.
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fINANCIAL ACTIVITY
2018 saw a slight decrease in the amount of new STCU 
project funding compared with 2017 .  In 2018, the STCU 
Governing Board approved $13 .46M in new projects, a de-
crease of $2 .14M in total new project funding compared 
with 2017. 2019 new project funding is expected to de-
crease further to approximately $8-$10M in line with future 
expected funding levels for the Center .  Furthermore, the 
STCU expects to see continued volatility in funding levels 
in the near term (~3 years), with average funding settling 
somewhere in the range of $6-$10M annually .

New partner project funding in 2018 increased in compari-
son with 2017.  The $9.6M of new partner project fund-
ing in 2018 was $2 .1M more than that received in 2017, 
and was on par with 2013, when the amount of funding 
was $10 .2M .  In 2018, new project funding from all part-
ner organizations represented 71 .2% of the total amount 
of new STCU project funding .  This percentage is in line 
with the 80% of total funding the STCU has historically re-
ceived from partner organizations, and reflects a return to 
the importance of partner projects as opposed to the pivot 
to much bigger EU regional/international projects seen in 
the recent past (i .e . Pridniprovskiy Chemical Plant, CBRN 
Forensics, etc .) .

As discussed in previous years annual reports, the STCU 
has steadily expanded outside of its historical region of op-
eration (Azerbaijan, Georgia, Moldova, and Ukraine) .  An 
excellent illustration of this expansion is the chart below 

(New Project Funding in 2018 by Location of Recipient Or-
ganization), which highlights the continued expansion into 
new regions with two (2) large projects funded in Serbia 
in 2018 .

In 2018, the number of participants redirected increased 
slightly to 2,094 (1,032 of those were Former Weapons 
Scientists) compared with recent years .  In 2017 and 
2016, the total number of participants redirected had fallen 
to 1,925 and 1,900 respectively.  Thus, 2018 reflects the 
first time in recent years that this measure of STCU activ-
ity broke the 2,000 mark .  However, management believes 
that this slight trend is short-lived, with the number of par-
ticipants expected to continue its drop to around 1,500 and 
lower, as the STCU continues its move away from its tradi-
tional R&D projects, to the newer CBRN Security and Se-
curity Culture projects, which often are completely focused 
on the purchase of equipment and materials .

For the seventh time, external auditors from KPMG Bal-
tics SIA audited the financial management and accounting 
systems, as well as the system of internal controls for both 
the operations of the STCU administration and STCU-
funded projects .  The results of this audit can be found on 
the STCU’s website at:  www .stcu .int/documents/stcu_inf/
reports/audit/2018/.  Some weaknesses were identified in 
conjunction with the December 31, 2018 financial state-
ment audit and will be corrected during the course of 2019.

New Project Funding in 2018
by LOCATION OF RECIPIENT ORGANIZATION:

Ukraine

Serbia

Moldova

Georgia

Azerbaijan

$ 7,148,498

$ 2,863,860

$ 211,521

$ 807,767

$ 2,432,025
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New Project Funding in 2018 
by PRIMARY TECHNICAL AREA:

020 15 10 5 $2M $4M $6M

Sensors

Physics

Nuclear Energy & Safety

Material Sciences

Industrial Technologies

Environmental and 
Non-Nuclear Energy Research

Aerospace & Aeronautics

11

2

$2,329,152

$3,357,489

$486,645

$248,290

$592,930

$5,224,872
$677,719

$35,400

$1,188,893

5
Biotechnologies,
Agricultural
Sciences and
Medicine 

19

3

5

6

14

2

USD Value of ProjectsNumber of Projects

New Project Funding in 2018 by SOURCE:

0

1.00 M

2.00 M

3.00 M

4.00 M

5.00 M

6.00 M

7.00 M

8.00 M

NGPGPEU

$ 3,877,329

$ 6,882,030

$ 2,704,312



20

ANNUAL REPORT 2018

CONTACT POINTS

EUROPEAN UNION
Eddie Maier
Board Member
Deputy Head
Unit B5 - Instrument for Stability, Nu-
clear Safety
Directorate General DEVCO
European Commission
B-1049 Brussels, Belgium

Contact person at the           
European Commission
Sorin Popa
Programme Manager - EU Policies
Unit B5 - Instrument for Stability,
Nuclear Safety
Directorate General DEVCO
European Commission
B-1049 Brussels, Belgium
Tel: +32-2-296-6209
e-mail: Sorin .Popa@ec .europa .eu

UKRAINE
Maksym Strikha
Board Member
Deputy Minister
Ministry of Science and Education of
Ukraine
16 Taras Shevchenko Boulevard,
Kyiv 01601, 
Ukraine

Contact person at the      
Ukrainian Government
Dmytro Cheberkus
Director General
of the Directorate of Science
Ministry of Science    
and Education of Ukraine
16 Taras Shevchenko Boulevard
Kyiv, Ukraine 01601
Tel: +380-44-287-8249
e-mail: cheberkus@mon .gov .ua

USA
Phil Dolliff
Board Member
Deputy Assistant Secretary for
ISN’s Nonproliferation Programs
United States Department of State
2201 C Street, N .W .
Washington, DC 
20520

Contact person at the   
U.S. Government
Sarah Banerjee 
International Relations Officer,
ISN/CTR
Office of Cooperative Threat Reduction
Bureau of International Security and 
Nonproliferation
U.S. Department of State
Tel: +46 76 058 8975
e-mail: BanerjeeSS@state .gov

STCU SECRETARIAT
Science & Technology Center in 
Ukraine Headquarters
7a Metalistiv Street
Kyiv 03057, Ukraine
Tel.: +380-44-490-7150
Fax: +380-44-490-7145
e-mail: stcu@stcu .int

Curtis “BJ” Bjelajac
Executive Director (USA)
e-mail: curtis .bjelajac@stcu .int

Mykola Lubiv
Senior Deputy Executive Director 
(Ukraine)
e-mail: mykola .lubiv@stcu .int

Anthony Nichol
CFO/CAO (EU)
e-mail: anthony .nichol@stcu .int

Information Office    
in Azerbaijan
Gulam Babayev
119 H. Javid Avenue,
Baku 1143, Azerbaijan
Tel./Fax: +994-12-538-2074
e-mail: gulam .babayev@stcu .int

Information Office    
in Georgia
Irina Khomeriki
13 Chavchavadze Avenue
Tbilisi, 0179, Georgia
Tel.: 995 (32) 22 37 00
Fax: 995 (32) 91 23 86
e-mail: irina .khomeriki@stcu .int

Information Office    
in Moldova
Alfreda Rosca
1 Stefan cel Mare bd .,Chisinau,
MD-2001, Republic of Moldova
Tel./Fax:+373-69-172-668
e-mail: alfreda .rosca@stcu .int



Science & Technology Center in Ukraine, Annual Report 2018
Printed in Ukraine, 2019


