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ACTOVEGIN IN THE MANAGEMENT OF PATIENTS AFTER ISCHEMIC STROKE
Recent epidemiologic data suggest that the highest incidence of stroke is in East Asia, 
followed by Eastern Europe and Central Asia. Data from the Global Burden of Ischemic 
and Hemorrhagic Stroke study indicate the highest age-standardized mortality rate from 
ischemic stroke in the world is in Kazakhstan (149-174 deaths per 100,000 person years). 
Actovegin is a hemodialysate of calf’s blood and has been used for several decades in the 
countries of Central Asia, East Asia, Russia and some European countries. It has been used to 
treat patients with various neurological conditions, vascular disorders, and ischemic stroke. 
We performed a systematic review to evaluate the effect of Actovegin in patients who have 
suffered an acute stroke. This included 4 observational studies with control groups and one 
randomized, placebo-controlled clinical trial. These studies enrolled a total of 3879 patients 
of which 720 patients received Actovegin administered intravenously and/or orally for a 
duration ranging from 10 to 180 days. No consistent evidence on improved survival, quality 
of life, neurologic symptoms, activities of daily living or disability was identified. One study 
showed statistically significant improvements in the Alzheimer’s Disease Assessment Scale, 
cognitive subscale, (extended version) for Actovegin compared with placebo at 6 months but 
the clinical relevance of this change is uncertain. One study reported a higher incidence of 
recurrent ischemic stroke, transient ischemic attack or intracerebral hemorrhage in patients 
taking Actovegin compared to placebo.

Products such as Viferon (interferon suppositories), Hylak 
Forte (Lactobacilli), and Ceraxon (citicoline) have been 
commonly used in countries of the former Soviet Union. These 
products have been recommended in the Kazakhstan clinical 
practice guidelines for various diseases. In contrast, their 
lack of mention in major guidelines from the USA, Europe 
and the United Kingdom is an observation deserving of study. 
Pharmacy shelves in Central Asia contain some products that 
would be unfamiliar to clinicians practicing medicine in other 
parts of the globe. Other products in Kazakhstan are promoted 
as ‘neuroprotectors’ or ‘hepatoprotectors’, can be purchased 
without a prescription and are purported to have a wide range 
of health benefits. Clear evaluation of treatment benefits and 
harms has not been performed in randomized clinical trials for 

many of these products, despite apparent widespread usage. Actovegin is one such product 
and has seen significant use in Central Asia in recent years. However, recent sales data 
suggest that Actovegin use has declined, perhaps related to the lack of a clear understanding 
of benefit:risk in this context.

School of Medicine 
News

Philip la Fleur, Assistant Professor 
of Practice, Director of Center

for Clinical Trials, NUSOM/UMC
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Currently available data demonstrate that the benefits are uncertain for Actovegin and that 
there is potential risk of harm in patients with stroke. More evidence is needed from rigorously 
designed clinical trials to justify the role of Actovegin in patients with ischemic stroke. This 
was recently published in the journal PLoS One (Q1, IF 3.75) la Fleur P, Baizhaxynova A, 
Reynen E, Kaunelis D, Galiyeva D. Actovegin in the management of patients after ischemic 
stroke: A systematic review. PLoS One. 2022 Jun 30;17(6):e0270497

RECENT OUTPUTS FROM DMITRIY VIDERMAN, HIS TEAM AND COLLABORATIONS
Post-operative Osteomyelitis in developing countries - A case-control 
study Gulnur Slyamova, a graduate of the MPH program under the 
guidance of Dr. Viderman published the results of her study «Risk factors 
for postoperative osteomyelitis among patients after bone fracture: a 
matched case-control study» in the Journal of clinical medicine (Q1, 
IF 4.96). This is the first casecontrol study in Central Asian region, 
which investigates the epidemiology of postoperative osteomyelitis 
in developing countries. The study found the determinants of acute 
and chronic osteomyelitis in patients after fracture, who underwent 
orthopedic surgeries. Six independent risk factors were identified, 
including fracture type, complications of initial fracture, history of 
diabetes or blood glucose >7 g/L, incision/ wound length more than 

10 cm, number of implanted medical items, and occupation status. Of them, incision length 
and number of implanted medical items are true modifiable factors. Better preoperative risk 
assessment can identify a group of patients, which require additional prophylactic measures. Risk 
factors for postoperative osteomyelitis: a matched case-control study». Gulnur Slyamova, Arnur 
Gusmanov, Arman Batpenov, Nurlan Kaliev and Dmitriy Viderman. J. Clin. Med. 2022, 11.
A recent systematic review and Meta-Analysis - «Ultrasound-Guided Erector Spinae Plane Block 
in Thoracolumbar Spinal Surgery» was recently accepted in Frontiers in Medicine (Q1, IF 5.1). This 
meta-analysis found that ultrasound-guided erector spinae plane block was superior to placebo in 
reducing post-operative opioid consumption, pain intensity, post-operative nausea and vomiting, 
and prolonging the time to first rescue analgesia. Ultrasound-Guided Erector Spinae Plane Block in 
Thoracolumbar Spinal Surgery: A Systematic Review and Meta-Analysis. Viderman D, Aubakirova 
M, Umbetzhanov Y, Kulkaeva G, Shalekenov SB, Abdildin YG.Front Med (Lausanne). 2022 Jul 
4;9:932101. doi: 10.3389/fmed.2022.932101.
Cerebral Ischemia in subarachnoid haemorrhage - A map of mechanisms of subarachnoid 
hemorrhage-induced cerebral vasospasm and delayed cerebral ischemia was created. The 
pathophysiology of cerebral vasospasm and delayed cerebral ischemia include a reduction in NO 
production, direct activation of calcium channels, triggering oxidative stress and free radical damage 
to smooth muscle and lipid peroxidation of cell membranes, cortical spreading depolarizations, 
sympathetic activation, upregulating genes involved with inflammation and extracellular matrix 
remodelling, finally resulting in the failure of cerebral autoregulation, microthrombosis and 
cerebral ischaemic injury. This cascade of events might explain why medical therapy often fails to 
reverse resistant cerebral vasospasm and to prevent cerebral ischaemia. Mechanisms of cerebral 
vasospasm and cerebral ischaemia in subarachnoid haemorrhage. Viderman D, Tapinova K, 
Abdildin YG. Clin Physiol Funct Imaging. 2022 Sep 9. doi: 10.1111/cpf.12787. (Q2, IF 2.27) 
Intravenous versus Epidural Routes of Patient-Controlled Analgesia - A recent meta-analysis 
found that patient-controlled intravenous analgesia compared with patient-controlled epidural 
analgesia was associated with fewer episodes of hypotension. PCEA was associated with a shorter 
length of hospital stay. Pain control and other side effects did not differ significantly.

Dmitriy Viderman, MD,
Assistant Professor NUSOM
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It was published in the J. Clin Med (Q1, IF 4.96) «Intravenous versus Epidural Routes of Patient-
Controlled Analgesia in Abdominal Surgery: Systematic Review with Meta-Analysis. Viderman D, 
Tapinova K, Nabidollayeva F, Tankacheev R, Abdildin YG. J Clin Med. 2022 May 5;11(9):2579. doi: 
10.3390/ jcm11092579.
AI solutions might be useful in anatomical landmark identification, reducing or even avoiding 
possible complications (such as injury to the anatomical structures and local anesthetic systemic 
toxicity). AI-guided solutions can improve the optimization and interpretation of the sonographic. 
image, visualization of needle advancement, and injection of local anesthetic. This study was 
recently published: Artificial intelligence in ultrasound-guided regional anesthesia: a scoping 
review”, Dmitriy Viderman*, Mukhit Dossov, Serik Seitenov and Min-Ho Lee. “Frontiers in Medicine 
- Intensive Care Medicine and Anesthesiology”. https://doi.org/10.3389/fmed.2022.932101 (Q1, 
IF 5.1)

RESEARCH ON BRAIN-DERIVED NEUROTROPHIC FACTOR AND CORTICOTROPIN 
RELEASING HORMONE IN VITILIGO PATIENTS

Vitiligo is a common autoimmune disease, which manifests as the 
visible whitish patches on skin and mucosal membranes. The origin of 
vitiligo is unknown and the global prevalence varies from 0.5% to 2%. 
It is believed that vitiligo pathogenesis is associated with the intrinsic 
abnormalities of melanocytes, oxidative stress, and sympathetic 
neurogenic imbalances. Therefore, investigation of some crucial signaling 
substances might enable better understanding of the role played by 
neuroendocrine disturbances in vitiligo pathogenesis. In this regard, our 
research team investigated serum levels of brain-derived neurotrophic 
factor (BDNF) and corticotropin releasing hormone (CRH) as well as their 
single nucleotide polymorphisms (SNPs) in vitiligo patients and healthy 
controls in relation to the symptoms of generalized anxiety disorder.

The serum levels of BDNF were significantly lower in vitiligo patients than in healthy individuals, 
while the serum levels of CRH were markedly higher in vitiligo patients than those in controls. 
In general, there was a significant increase of anxiety levels in vitiligo patients as compared with 
the healthy controls. Also, we identified a significant positive correlation between serum CRH 
level and anxiety grade. However, there was no correlation between levels of anxiety and serum 
BDNF level. After analyzing the SNPs of the two groups, we were able to establish a significant 
relationship between the CRH-R1 rs242924 and BDNF rs11030094 polymorphisms and vitiligo. 
Moreover, the serum levels of neurotransmitters were associated with the CRH-R1 rs242924 and 
BDNF rs11030094 SNPs. 
This study makes a significant contribution to the limited evidence of relationship between BDNF, 
CRH, vitiligo, and anxiety. The genetic variations of interest may play a role in the development 
of vitiligo. There is a need to carry-out large-scale studies to investigate the screening values of 
CRH and BDNF in real clinical practice. The study results were published in two internationally 
recognized peer-review journals:
1.	 Kussainova, A., Kassym, L., Akhmetova, A., Dvoryankova, E., Glushkova, N., Khismetova, Z., Adilgozhina, 

S., Tuleutayeva, R., Kaskabayeva, A., Massabayeva, M., Pak, L., & Semenova, Y. (2022). Associations 
between serum levels of brain-derived neurotrophic factor, corticotropin releasing hormone and 
mental distress in vitiligo patients. Scientific reports, 12(1), 7260. https://doi.org/10.1038/s41598-022-
11028-8 (Q1, IF 5.0).

2.	 Kussainova, A., Kassym, L., Bekenova, N., Akhmetova, A., Glushkova, N., Kussainov, A., Urazalina, Z., 
Yurkovskaya, O., Smail, Y., Pak, L., & Semenova, Y. (2022). Gene polymorphisms and serum levels of BDNF 
and CRH in vitiligo patients. PloS one, 17(7), e0271719. https://doi.org/10.1371/journal.pone.0271719 
(Q1, IF 3.75).

Prof. Y. Semenova NUSOM
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ENDOMETRIOSIS IS A COMPLEX GYNECOLOGICAL DISORDER
“Endometriosis is a complex gynecologic disorder” comments Milan 
Terzic, Professor of Gynecology at Nazarbayev University School of 
Medicine and at the National Research Center of Mother and Child 
Health, University Medical Center has been studying this disease for 
a long time. “Diagnosis, markers, and therapeutic treatments remain 
unclear and somehow enigmatic and there is not yet a single theory 
about its pathology and causes”. A problem that has concerned 
Prof. Terzic in his extensive clinical practice, is that women with 
endometriosis appear to be more likely to develop certain types of 
cancer, particularly ovarian cancer.“Both endometriosis and ovarian 
cancer are multifactorial diseases with unclear etiology, so it is not 
surprising that more questions than answers remain regarding the 

possible relationship between both diseases” indicates Zaukiya Khamitova, a 2022 NUSOM Master 
in Public Health graduate, whose master thesis was a study investigating the possible association 
between both problems, supervised by Prof. Antonio Sarria-Santamera and Dr. Gusmanov, also 
from the Department of Medicine at NUSOM, and specialists in 
the use of data collected in electronic medical records to conduct 
epidemiological studies. 
The results of Zaukiya’s thesis have been recently published. In 
this work, a “case-control” study based on the analysis of data of 
more than 608,980 women, 4,505 of them presented with ovarian 
cancer. Those findings suggest that having a history of endometriosis 
increases the risk of ovarian cancer almost three times (2.66). 
“A retrospective study based on data already collected has some 
limitations, but our work does, however, have certain noteworthy 
strengths”, as commented by Prof. Sarría-Santamera. The most 
essential aspect of the study is its large sample size, as well the 
“The linkage” of both data from hospital discharges and from ambulatory care. ”The unique 
methodology of this study provided us with a more complete and comprehensive understanding 
of this problem”. What are the implications? Prof. Terzic and Prof. Sarria-Santamera indicate that 
doctors treating women with endometriosis should pay close attention to changes or worsening of 
symptoms. Future research should attempt to answer if the higher risk of ovarian cancer affects all 
women with endometriosis or only some of them. “Our challenge is to understand enough about 
the etiological, including genetic, relationships between endometriosis and ovarian cancer so that 
we can reduce the morbidity and mortality associated with this disease”

Receiver operating curve graph to evaluate the diagnostic 
performance of serum BDNF for forecasting of vitiligo 
event

Receiver operating curve graph to evaluate the diagnostic 
performance of serum CRH for forecasting of vitiligo 
event

Prof. Milan Terzic NUSOM

Prof. A. Sarria-Santamera 
NUSOM
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The manuscript entitled “History of endometriosis is independently associated with an increased 
risk of ovarian cancer” by Antonio Sarria-Santamera and his research team (Z.Khamitova, 
A.Gusmanov, M.Terzic, M.Polo-Santos, M.A.Ortega, A.Asúnsolo) has been published in Journal of 

Personalized Medicine  https://pubmed.ncbi.nlm.nih.gov/36013285 (Q2 IF 3.5)

ROLE OF PERIOSTIN IN INFLAMMATORY BOWEL DISEASE DEVELOPMENT AND 
SYNERGISTIC EFFECTS MEDIATED BY THE CCL5-CCR5 AXIS

We and others have independently shown that 
the expression pattern of the matricellular 
protein periostin is changed during Inflammatory 
Bowel Disease (IBD) in mice and men. Periostin 
has been identified as one of the drivers in 
several inflammatory diseases including IBD. 
Interestingly the C-C chemokine receptor 5 
(CCR5) is engaged by the chemotactic mediators 
CCL3/MIP-1α, CCL4/MIP-1β and CCL5/RANTES. 
CCR5 blockade has been reported to ameliorate 
inflammation in a murine IBD model. Thus 
periostin and CCR5 both are involved in the 
development, progression and perpetuation of 
IBD. In this study, we investigated a potential 
cross-talk between the two signaling systems 
in a murine model of IBD and in periostin 
deficient mice, that we had generated in our 
lab. We observed that absence of periostin 
has an influence on the CCR5- expressing cell 

population of the gut (see figure). Furthermore, we tested a highly potent CCL5 derivative acting 
as CCR5-antagonist developed by Dr. Vangelista’s lab using a murine model of IBD. Interestingly, 
the pool of infiltrating CCR5 expressing lymphocytes was very effectively reduced by the novel 
antagonist. This report is the first one demonstrating a linkage between periostin signaling and the 
CCL5-CCR5 axis. Our data further support the notion that targeted modulation of the periostin and 
CCR5 signaling systems bears therapeutic potential for IBD. The study was just accepted in Frontiers 
in Immunology (Q1 IF 8.8), «Role of periostin in inflammatory bowel disease development and 
synergistic effects mediated by the CCL5-CCR5 axis» authored by Saida Mukanova, Anton Borissenko, 
Alexey Kim, Aigerim Bolatbek, Ainur Abdrakhmanova, Luca Vangelista, Eva Riethmacher and Dieter 
Riethmacher. Front. Immunol. - Nutritional Immunology, DOI: 10.3389/fimmu. 2022.956691

COMMUNICATED BY DR. EVA RIETHMACHER, DR. VANGELISTA AND DR. DIETER 
RIETHMACHER

Absence of periostin reduces the number of CCR5-
expressing cells in the intestine of healthy mice. 
Representative captures of wild type (wt) (A) and periostin
deficient (ko) (B) small intestine sections showing an 
immunofluorescence staining using CCR5 antibody (green 
and DAPI (blue).
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TRANSPLANTATION IN CENTRAL ASIA - A CONFERENCE ORGANIZED BY UMC
The Conference “Transplantation in Central Asia: Innovation, Cooperation, Compassion” was held 
on September 22-23, 2022 and marked the 10th anniversary since the first heart transplant and 
the pediatric kidney transplantation in Kazakhstan. The purpose of the Conference was to bring 
together doctors and nurses of different profiles, organ procurement and transplant coordinators 
to discuss advancements in medical science, developments in patient care and topics pertinent to 
preand post-operative treatment.

The Opening Ceremony was 
addressed by Mrs. Akmaral 
Alnazarova, Member of the Senate 
of the Parliament of the Republic 
of Kazakhstan. Next the President 
of the Nazarbayev University, Mr. 
Shigeo Katsu, delivered an opening 
speech that was followed by the 
official opening by the CEO of the 
University Medical Center Dr. Yuriy 
Pya.
The Conference covered many 
different aspects including sessions 
on Best practices from different 
angles, where special guests 
from different organizations 

(Swisstransplant, Canadian Donation and Transplantation Research Program, DTI Foundation, 
Transplant Québec, Eurotransplant) shared their experience in organization organ and tissue 
transplantation; a special section on organizational issues in organ and tissue transplantation 
programs; a Symposium on left ventricular assist device «LVAD as a bridge to life“; and eight 
clinical Sections (Pulmonary Hypertension and Lung Transplantation section, Heart transplantation 
section, Nursing section, Oncohematology section, Liver transplantation section, Pediatric 
Cardiology section, Kidney Transplantation section, Arrhythmology section). A total of 75 reports 
were presented at the Conference: 23 of them were delivered by foreign speakers (10 video 
lectures) and 52 by local specialists. 521 participants attended the Conference and more than 900 
views were registered during live broadcasts.

SHARED BY THE CARDIAC SURGERY RESEARCH DEPARTMENT

UPDATE ON THE CREATION OF BIOMEDICAL CLUSTERS IN THE REPUBLIC OF 
KAZAKHSTAN - A COOPERATION PLATFORM BETWEEN SOUTH KOREA AND 

KAZAKHSTAN
Following the recent Head of State instructions that “the share of locally produced medicines and 
medical devices must be increased from the existing 17% to 50% as early as 2025”, a number of 
Biomedical Clusters will be established in the Republic of Kazakhstan to increase the competitiveness 
of the local pharmaceutical and medical industries, and of the domestic production of drugs 
and medical devices. The clusters would comprise of universities, research centers, companies, 
manufacturing facilities, academic medical centers and university hospitals and clinics. Nazarbayev 
University School of Medicine has been working with the Ministry of Health, SK Pharmacy to 
support the creation of the Biomedical Cluster in Astana. In South Korea, Biomedical Clusters 
were established to foster sinergy and cooperation between academic institutions and the 

7



healthcare industry and they have successfully created a vibrant environment attracting national 
and international investors with the development of innovative technologies for diagnostics, drug 
therapeutics and medical interventions.

On September 22, 2022, 
Nazarbayev University School of 
Medicine hosted a delegation 
of the Korean Health Industry 
Development Institute (KHIDI), 
a strategic partner of the 
Ministry of Health of the 
Republic of Kazakhstan in the 
biomedical cluster project. 
KHIDI is a government agency 
under the Ministry of Health 
of the Republic of Korea. It is a 
professional institute dedicated 
to the global advancement of 
the Korean Health Industry. 

During the visit Vice-President for Medicine, Massimo Pignatelli, Dieter Riethmacher, Vice-Dean 
for Research and Graduate Studies, Alibek Abdhullayev, General Manager for Innovation and 
Commercialization, NU Medicine together with faculty and staff involved in the development of 
the Biomedical Cluster in Astana, discussed the clinical and biomedical research infrastructure in 
the School, University Medical Center (UMC) and on the main Campus (Technopark, C4, Center 
for Life Sciences). During the visit, two new projects that will support the Biomedical Cluster in 
Astana were also presented; the construction of the Vivarium, a state-of-art facility for animal 
experimentation (to be completed by December 2023) and the new Roche Diagnostic Training 
Center in the Medical School building (to be officially opened in November 2022). During the 
meeting, Dr Dieter Riethmacher also presented the training capability of the School of Medicine in 
drug design, drug development, pharmacology, toxicology, molecular medicine. Together with the 
state-of-the-art laboratory infrastructure, the School will also support the selection, recruitment 
and retention of talents for the Biomedical Cluster.

The pictures show the KHIDI delegation in front of Nazarbayev University School of Medicine and 
in the atrium at NU, with some members of the cluster team, Dr. Pignatelli, Vice President for 
Medicine and Dean, Dr. Salustri, Departmental Chair Medicine, Dr. Riethmacher, Vice Dean for 
Research and Graduate Studies, Dr. Aljofan, Associate Prof. NUSOM and Alibek Abdullayev, General 
Manager for Innovation and Commercialization, NU Medicine.

COMMUNICATED BY DR. MASSIMO PIGNATELLI AND DR. DIETER RIETHMACHER
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SUMMER RESEARCH AT CHEMISTRY LAB
SHARED BY PROF. SALIMGEREY ADILOV

Recently, Prof. Salimgerey Adilov from the Department of Chemistry, School of Science and 
Humanities of Nazarbayev University hosted 
two high school students from the USA for 
summer research in his lab and supervised 
their research. The two high school students 
are the US-born ethnic Kazakhs from Edward 
R. Murrow High School and Brooklyn Technical 
High School respectively located in Brooklyn, 
New York City.
Prof. Adilov assigned Marat Nueraji, an 
upcoming senior high school student, to 
research the development of multifunctional 
nanocomposites and assigned Aygul Nueraji, 
an upcoming junior high school student, to do 
research in conducting polymers. The two high school students are visiting Kazakhstan for 
the first time. They are actively involved in research and easily get along with their research 
team members. They expressed their gratitude to Prof. Adilov for providing them with 
the research opportunity and are impressed with the research facilities and the beautiful 
campus at Nazarbayev University. Marat’s research results will be presented in ACS Fall 
2022 in Chicago, IL, USA.
The two students established Kazakh Children 
Support Group (KCSG) which is a charity 
foundation aiming to aid and support Kazakh 
children in poor economic conditions. 
In collaboration with CDF of Nazarbayev 
University, Marat and Aygul taught kids English 
via zoom for one semester starting from the 
middle of January 2022 until June 2022. On this 
trip, both students also visited NU’s Children 
Development Foundation (CDF) and had lunch 
with the former and current president of CDF 
NU. They want to continue the collaboration 
with CDF next semester according to their 
introduction. They expressed their interest in 
visiting NU next year if there is an opportunity.

School of Sciences and 
Humanities News

Marat and Aygul with Prof. Salimgerey Adilov

Marat and Aygul with Current and Former Presidents, 
Dilyara and Narkez, of CDF NU
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NU PHYSICISTS DEVELOPED PEROVSKITE SOLAR CELLS WITH A NOVEL 
DEVICE ARCHITECTURE ON RIGID AND FLEXIBLE SUBSTRATES

Perovskite solar cells (PSCs), due to their ability to produce 
high (>25%) power conversion efficiencies, have been 
recognized as one of the most promising technologies in 
contemporary photovoltaic (PV) research. The standard 
PSC devices have a sandwich-like architecture, in which 
the perovskite layer is placed between thin-layer materials 
referred to as electron and hole transporting layers (ETL 
and HTL). In recent years, an alternative architecture known 
as back-contact design (see Fig. 1) has been proposed to 
further increase the light-harvesting ability of PSCs and, 
thus, enhance device efficiency.
Prof. Askhat Jumabekov and his team at Physics Department 
are working in the emerging field of perovskite PV, developing 
PSCs with improved architecture and functionality. Prof. 
Jumabekov and his team members Dr. Hryhorii Parkhomenko 
and Dr. Zarina Umatova in collaboration with researchers 
from Al-Farabi Kazakh National University (Dr. Erik Shalenov 

and Prof. Karlygash Dzhumagulova) have developed flexible back-contact perovskite solar 
cells (BC-PSCs) on plastic substrates (Fig. 2).

Developing flexible PV and other optoelectronic devices are of high interest due to their 
lightweight nature, portability, and low manufacturing cost, along with the possibility 
of integrating them into other technologies, which promises many potential lucrative 
applications of this technology in wearable electronics, the internet of things (IoT), smart 
buildings, the automobile industry, etc. Hence, the research endeavors of Prof. Jumabekov 
and his team have a significant value in device engineering and industrial manufacturing. 
The research findings of Prof. Jumabekov and his team concerning this project have been 
recently published in the Journal of Energies (IMDP):
H.P. Parkhomenko, E.O. Shalenov, Z. Umatova, K.N. Dzhumagulova, A.N. Jumabekov, 
Fabrication of Flexible Quasi-Interdigitated Back-Contact Perovskite Solar Cells. Energies 15, 
3056 (2022). DOI: https://doi.org/10.3390/nano12152615

COMMUNICATED BY DR. ASKHAT JUMABEKOV

Fig. 1. Illustration of the structure of 
back-contact perovskite solar cells

Fig. 2. (a) Electron microscope, (b) optical microscope, and photographic images of flexible back-contact electrodes on 
plastic substrates, which were developed in the group of Prof. Jumabekov and used to fabricate flexible BC-PSCs.
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VARIATION OF PROTEOLYTIC CLEAVAGE SITES TOWARDS THE N-TERMINAL 
END OF THE S2 SUBUNIT OF THE NOVEL SARS-COV-2 OMICRON 
SUBLINEAGE BA.2.12.1.
Nadine Schilling, Hubert Kalbacher, Timo Burster. 2022.
Molecules (IF: 4.927. SJR: 0.71, Q1);
https://doi.org/10.3390/molecules27185817

The prevalence of novel SARS-CoV-2 variants is also accompanied 
by an increased turnover rate and additional cleavage sites at the 
positions necessary for priming the Spike (S) protein. Of these 
priming sites, the proteolytically sensitive polybasic sequence of the 
activation loop at the S1/S2 interface and the S2’ location within the 
S2 subunit of the S protein is cleaved by furin and TMPRSS2, which are 
essential for the infection of the target cell. Neutrophils, migrating 
to the site of infection, secrete serine proteases to fight against 
pathogens. The serine proteases encompass neutrophil elastase 
(NE), proteinase 3 (PR3), and cathepsin G (CatG), which can hydrolyze 
the peptide bond adjacent to the S1/S2 interface. SARS-CoV-2 might 
take the opportunity to hijack proteases from an immune response 

to support viral entry to the cell. The region near S704L within the S2 subunit, a novel amino 
acid substitution of SARS-CoV-2 Omicron sublineage BA.2.12.1, is located close to the S1/
S2 interface. We found that NE, PR3, and CatG digested the peptide within this region; 
however, the S704L amino acid substitution altered cleavage sites for PR3.
In conclusion, such an amino acid substitution modifies S2 subunit antigen processing 
and might further impact the major histocompatibility complex (MHC) binding and T cell 
activation. The generation of a different set of antigenic peptides being loaded to MHC 
molecules, due to the different antigen processing capacities of PR3 based on the novel 
S704L mutation, might not be recognized by memory T cells. Hypothetically, this could be 
an additional reason for immune evasion and the impaired immune response of vaccinated 
individuals.

Dr. Timo Burster
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Quaternion and Octonion Algebras H and O and the Rings / pH Ζ and / pO Ζ  
 

Dr. Michael Aristidou        
 

Dept. of Mathematics                       
 

                                                                               
 

Are there numbers in higher dimensions? We study some higher dimensional numbers, namely quaternions 
and octonions, and we are interested in their history, algebra, and applications. It turns out that, beyond their 
interesting and important algebraic structure, these numbers have some useful applications in Computer 
Science (3-d animations, Cryptology, etc.), Robotics (robotic arm motion), Quantum Mechanics (elementary 
particles and forces), and Molecular Biology (protein structure).  
       The quaternions, denoted by H, were first invented by W. R. Hamilton in 1843 as an extension of the 
complex numbers into four dimensions [5]. Algebraically speaking, H forms a division algebra (skew field) 
over R of dimension 4 ([5], p.195-196). Interestingly, several well-known theorems and algebraic properties 
do not hold in H. Most notably, the Fundamental Theorem of Algebra is not true over H. For example, the 
equation 2 1 0x + =  has  ∞ - many solutions.  
 

1. H and O. Questions 
 

(a) Solving equation in H is, in general, not an easy business. How to solve axa = b, (ax)b = c or ax2 + bx + c 
= 0 ? Are there any formulas to solve these? [9, 10].  
(b) What other interesting properties fail in H? Consider for example the 2x2 quaternionic matrix 

i j
A

j i
− 

=  − 
.  A is invertible, but det 0A =  ! Is there a way to restore this property?  

(c) The main feature of quaternions is that they model rotations in 3-d. Examine applications of H in Physics, 
Chemistry, Biology, Robotics, Computer Science, etc. 
(d) Examine similar things, as in (a), (b) and (c), for the octionions O (i.e. the last of the four division 
algebras).  
 
In [2], we studied the finite ring pΖΗ / , where p is a prime, looking into its structure and some of its 

properties. Interestingly, pΖΗ /  is not a division algebra. In another paper, we examined idempotent 

elements in pΖΗ /  and provided conditions for idempotency in pΖΗ / . (conditions for tripotency were 
given in [11]). For example, we proved the following result: 
 

Theorem: Let pkajaiaax ΖΗ∈+++= /3210 . Then, x is idempotent if 
2

1
0

+
=

pa  and 
4

12
2

3
2

2
2

1
−

=++
paaa . 

 
2. / pH Ζ and / pO Ζ . Questions 

 

(a) How many idempotents are there in pΖΗ / ? This would involve finding how many ways 2( 1) / 4p −  can 

be written as a sum of three or fewer squares. The equation 4/)1( 22
3

2
2

2
1 −=++ paaa  brings to mind the 

classical 'Sum of Three Squares Theorem' which was proved by Gauss in his Disquisitones Arithmeticae 
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(S.291) in 1801. As that theorem says, an integer n can be the sum of three squares if and only if  
0,,)78(4 ≥+≠ mnkn m .  So, clearly, when n = 7 one does not have solutions to the equation 

naaa =++ 2
3

2
2

2
1 . But, in our case (in this special 'modp' version), one does get solutions for p = 7 to the 

equation 4/)1( 22
3

2
2

2
1 −=++ paaa . In particularly, (4, 1, 3, 4) is a solution and hence  x = 4 + i + 3j + 4k 

is an idempotent in 7/ ΖΗ . More interestingly, we get solutions even if 

0,,)78(44/)1( 2 ≥+=− mnkp m .  For example, for p = 31: (p2 – 1)/4 = 240 = 42(8.1 + 7), but 240 = 209 
= 23mod31 = 82 + 92 + 82 (and the idempotent is 16+8i+9j +8k).  Finally, notice that 2+i+j is an idempotent in 

3/ ΖΗ , but (p2-1)/ 4 = (32-1) /4 = 2 is not the sum of three squares in 3Ζ . In a very recent article [4], it was 
actually computed that the number of idempotents in pΖΗ /  is  p2 + p + 1. One could compute the number of 

tripotent elements in pΖΗ / .   

(b) Another question is to examine nilpotent elements in pΖΗ / . Find conditions for nilpotency and the 

number of nilpotent elements in pΖΗ / . Also for square elements, as well as units in pΖΗ / . Regarding the 
units, recently in [4] it was shown that the number of zero-divisors is p3 + p2 – p, and also mentioned that the 
group of units has two generators.  
(c) A study of npΖΗ / . Is anything significantly different here than over pΖ ? 

Also, the structure of nΖΗ /  in general, where n is not a prime. 
(d) Another project is to look at the structure of / pO Ζ , where O is the octonionic division algebra, and 
discuss idempotent, nilpotent and tripotent elements in that finite ring. (for idempotent and nilpotents see 
[12]). 
(e) Finally, examine applications of  pΖΗ /  and / pO Ζ . k-potent elements of the former and idempotent 
elements of the later found applications in cryptography. [13, 14] 
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A NEW MODEL FOR ANALYTICAL PREDICTIONS OF CONCRETE PUMPING
Concrete is used more than any other man-made material in the world. It is irreplaceable for 
innumerable large infrastructure developments, including buildings, roads, bridges, high-speed 
railway structures, hydro-power, wind-power, and nuclear-power structures. Pumping of concrete 
(see Figure 1) is a common placement method and is of utmost importance for modern concrete 
construction. Over the past, significant advances have been made to demystify concrete pumping 
from both a practical and a fundamental point of view. However, as can be seen from a large 
number of recent research articles (see e.g., Refs. [1-2]), pumping of concrete is still an active area 
of research, and many open research questions remain.

In a recent work carried out by associate professor Yanwei Wang with three undergraduate students 
(Balnur Zhaidarbek, Aruzhan Tleubek, and Galymbek Berdibek) at the Department of Chemical and 
Materials Engineering, School of Engineering and Digital Sciences (SEDS) of Nazarbayev University, 
the team extended analytical predictions of concrete pumping to rheological models beyond the 
linear Bingham model. Analytical results are presented for the shear rate distribution, velocity 
distribution, and pressure loss vs. volumetric flow rate relations based on the two-fluid Herschel-
Bulkley model and separately based on the two-fluid modified Bingham model. Since the Bingham 
fluid model can be considered a particular case of the Herschel-Bulkley model or the modified 
Bingham model, the analytical expressions obtained by Kaplan et al. [3] and by Khatib and Khayat 
[4] for the two-fluid Bingham model can be recovered under the corresponding simplifications. 
With those analytical expressions, volumetric flow rate vs. pressure loss curves (see Figure 2) can 
be readily constructed, given values for the rheological properties of the bulk concrete, rheological 
properties of the fluid in the lubrication layer, pipe radius, and thickness of the lubrication layer.

Fig 1. Pumping of concrete in action. Adapted from figures on the internet.
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The full research article is Under Review for publication. A preprint of the article [5] is available 
at SSRN. The team has also developed demonstration Apps that implement the mathematical 
models. An example (see Figure 3) is published on the Wolfram Demonstrations Project website 
[6]. More sophisticated demonstration apps will also be submitted for publication on the Wolfram 
Demonstrations Project website after the research article is accepted for publication.

About the Authors:
Balnur Zhaidarbek and Aruzhan Tleubek are 3rd-year undergraduate students of Nazarbayev 
University, majoring in chemical and materials engineering. Galymbek Berdibek is a 4th-year 
undergraduate student of Nazarbayev University, majoring in chemical and materials engineering. 
Dr. Yanwei Wang is associate professor of Chemical and Materials Engineering at SEDS. He is also 
head of the laboratory of Computational Materials Science, Center for Energy and Advanced 
Materials Science (CEAMS), National Laboratory Astana (NLA) and a senior member of the 
International Union of Laboratories and Experts in Construction Materials, Systems and Structures 
(RILEM) and a member of the RILEM Technical Committee on Pumping of Concrete.

Fig 2. Demonstrations of our recent work on a new model for analytical predictions of concrete pumping that considers 
the non-Bingham behavior of fresh concrete

Fig 3. A demonstration APP that has been published on the Wolfram Demonstrations Project website. The source code 
can be downloaded for free
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Fig 4. List of the authors of our work described in this newsletter
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FOSTERING RESEARCH AND INNOVATION POTENTIAL (FRIP) PROGRAM 
AWARDED UNDERGRADUATE RESEARCHERS IN BIOMATERIALS AND 

REGENERATIVE ENGINEERING LABORATORY (BIREL) WITH A 1.5M KZT

A group of undergraduate researchers in BIREL, a research group under the Department of 
Chemical and Materials Engineering, earns 1.5M KZT under a call topic of Sustainable Development 
of Kazakhstan. Mr. Mirasbek (leading researcher), Ms. Zhakypbekova and Ms. Timur are the 
researchers of the project titled “PLGA nano-droplets Encapsulated in Liposome for Controlled 
Transforming Growth Factor - beta3 delivery”. Dr. Erisken (Ph.D.) from Nazarbayev University and 
Dr. Kemal Arda (M.D.) from Gulhane School of Medicine at University of Health Sciences (Ankara, 
TR) will serve as the faculty consultant and the external consultant, respectively.

The proposed study focuses on the 
development of a nanostructured system (Fig. 
1), which combines an Ultrasound Contrast 
Agent (UCA) with a drug delivery system 
(DDS). The final product is to be constructed 
by formulating Perfluoro-15-crown-5-ether 
(PFCE) nanodroplets at the core covered by 
a shell of poly(lactic-co-glycolic acid), which 
together was encapsulated in a liposome. The 
UCA includes nanobubbles/microbubbles, 
which have a liquid-gas interface that provides 
superior echogenic properties. When exposed 
to ultrasound waves, the bubbles provide 
strong distinguishable echo and disrupt to 

release of the hydrophobic core. Meanwhile, nanodroplets undergo acoustic droplet vaporization 
and hence droplet-to-bubble transition. The delivery system properties are determined by the 
second layer of lipid bilayer stabilized by poloxamers, which contains Transforming Growth Factor 
Beta-3 (TGF-β3). TGF-β3 is a protein known to contribute to cartilage regeneration by improving 
chondrocyte activity to proliferate and produce extracellular matrix components including collagen 
and glycoproteins. In this study, it is hypothesized that the directed ultrasound exposure of the 
PLGA shell of nanodroplet will undergo droplet to bubble transition, and rupture the lipid shell 
of the liposome, thus releasing the protein. The proposed drug delivery system is expected to 
contribute to the repair/regeneration of the cartilage in osteoarthritis.
Specifically, the DDS will be designed, fabricated and characterized. Then, an in-vitro controlled 
release study will be performed to determine the efficacy of the DDS to release TGF-β3. A follow 
up study will include evaluation of in-vitro performance of chondrocytes in the presence of TGF-β3 
released from nanobubbles upon US disruption. This will provide us with proof of concept data for 
the effect of TGF-β3 loaded nanobubbles on the cartilage formation/regeneration.
This proposed project is related to Goal #3 of the United Nations Sustainable Development program 
and is aimed to improve the quality of life of people of Kazakhstan from different age groups.

C. Erisken, PhD.Mr. B. Mirasbek Ms. A. Zhakypbekova Ms. L. Timur N.K. Arda, M.D.

Fig. 1 Schematics of the design and activation of the 
controlled delivery device
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DR. STAVROS G. POULOPOULOS AND PH.D. STUDENTS

Professor Stavros G. Poulopoulos’s lab research group investigates the degradation of emerging 
organic pollutants in synthetic wastewater/ wastewater water by means of advanced oxidation 
processes (AOPs), including heterogeneous photocatalysis and photochemical processes (such as 
photo-Fenton and photo-Fenton-like). The group recently published their results in Q1 journals:
1. Treatment of a poultry slaughterhouse wastewater using advanced oxidation processes by 
Yerkanat N. Kanafin, Ardak Makhatova, Kulyash Meiramkulova and Stavros G. Poulopoulos. The 
research team studied the photochemical treatment of real poultry slaughterhouse wastewater. 
The results of the study were published in Journal of Water Process Engineering (Q1, IF: 7.34) and 
can be found on the following link. 

The possible inhibition associated with biological treatment and the tightening of discharge 
regulations motivate the exploration of complimentary techniques for wastewater treatment such 
as advanced oxidation processes (AOPs). AOPs are commonly based on the chemical reaction 
with hydroxyl or sulfate radicals in the presence of UV light and a catalyst. These radicals are 
non-selective, have very high oxidation potential and rapid reaction rates, resulting in shorter 
residence times and mineralization of organics. Moreover, AOPs can be used for disinfection 
purposes [1,2]. Currently, AOPs are considered as an attractive alternative or additional treatment 
option to conventional biological treatment of slaughterhouse wastewater (SWW) and have been 
investigated by a number of research group.

Dr. Stavros G. Poulopoulos Yerkanat Kanafin PhD student Saule Mergenbayeva PhD student

Fig 1. Graphical abstract of the paper
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In the present study, different chemical species such as hydrogen peroxide, potassium persulfate, 
titanium dioxide, and iron salts were employed for the treatment of a real poultry slaughterhouse 
wastewater (poultry-SWW) under UV-C light (254 nm). The experiments lasted 150 min and were 
carried out in a batch photoreactor aiming at investigating the most efficient operating conditions 
in terms of total organic carbon (TOC) removal. UV photolysis or Fe-doped TiO2 photocatalysis 
were practically inefficient, while application of un-doped TiO2 resulted in 44% TOC removal after 
60 min of UV irradiation. The use of 98 mM H2O2 under UV light led to 74% TOC removal after 150 
min. The addition of Fe(II) ions to this system coupled with initial pH adjustment to 3 increased 
the TOC removal to 82.5% after 150 min. Finally, the combination of UV with 15 mM of K2S2O8 
resulted in 85% TOC removal. This was the first time when the persulfate oxidation was successfully 
applied for SWW treatment. To assess the energy efficiency of the various photochemical 
treatment processes tested, estimation of the electric energy per order (EEO, kWh/m3/order) was 
conducted. The lowest EEO value of 226 kWh/m3/order was observed for the UV/K2S2O8 process 
and compared with other photochemical treatment technologies. The effluent quality of UV/
K2S2O8 treatment comply with the discharge water quality standards of the developed countries. 
Therefore, it is possible to use UV/K2S2O8 process as a post-treatment after biological treatment 
of SWW to meet the discharge water standards and reuse the wastewater.
2. Degradation of 4-Tert-Butylphenol in Water Using Mono-Doped (M1: Mo, W) and Co-Doped 
(M2-M1: Cu, Co, Zn) Titania Catalysts by Saule Mergenbayeva, Alisher Kumarov, Timur Sh. Atabaev, 
Evroula Hapeshi, John Vakros, Dionissios Mantzavinos and Stavros G. Poulopoulos.
The research team prepared mono-doped (Mo-TiO2 and W-TiO2) and co-doped TiO2 (Co-Mo-
TiO2, Co-W-TiO2, Cu-Mo-TiO2, Cu-W-TiO2, Zn-Mo-TiO2, and Zn-W-TiO2) catalysts and evaluated 
their catalytic activities for the degradation of 4-tert-butylphenol (4-t-BP) under UV/solar light 
irradiation. The results of the study were published in Nanomaterials (Q1, IF: 5.719) and can be 
found on the following link. 
4-t-BP is an industrial chemical used as a raw material for the production of synthetic phenol 
and polycarbonate resins. As a representative of EDCs, 4-t-BP has a high estrogenic effect and 
acute/chronic environmental toxicity. Considering its adverse effects on human health and aquatic 
systems, 4-t-BP, as a highly persistent pollutant, needs to be controlled efficiently.
Heterogeneous photocatalysis may be considered an economically feasible solution to remove 
4-t-BP from water due to the competitive cost of the process and the ambient conditions of 
temperature and pressure. In the present work, mono-doped (Mo-TiO2 and W-TiO2) and co-doped 
(Co-Mo-TiO2, Zn-Mo-TiO2, Co-W-TiO2, Cu-Mo-TiO2, Cu-W-TiO2, and Zn-W-TiO2) catalysts were 
synthesized through simple impregnation methods. The as-prepared samples were characterized 
by means of SEM, TEM, XRD, Raman, and UV–VIS DR spectroscopies to study their morphology, 
textural properties, crystal structure, and optical properties. The XRD patterns revealed the 
presence of peaks corresponding to the WO3 in W-TiO2, Co-W-TiO2, Cu-W-TiO2, and Zn-W-TiO2. 
The co-doping of Cu and Mo to the TiO2 lattice was evidenced by the shift of XRD planes towards 
higher 2θ values, confirming the lattice distortion. Elemental mapping images confirmed the 
successful impregnation and uniform distribution of metal particles on the TiO2 surface. Compared 
to undoped TiO2, Mo-TiO2 and W-TiO2 exhibited a lower energy gap. Further incorporation of Mo-
TiO2 with Co or Cu introduced slight changes in energy gap and light absorption characteristics, 
particularly visible light absorption. In addition, photoluminescence (PL) showed that Cu-Mo-TiO2 
has a weaker PL intensity than undoped TiO2. Thus, Cu-Mo-TiO2 showed better catalytic activity 
than pure TiO2, achieving complete degradation of 4-tert-butylphenol under UV light irradiation 
after 60 min (Fig. 2B). The application of Cu-Mo-TiO2 under solar light conditions was also tested, 
and 70% of 4-tert-butylphenol degradation was achieved within 150 min.
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A B

C

Fig 2. The photocatalytic activity of  A) TiO2, Mo-TiO2, and W-TiO2;
B) Mo-TiO2, Co-Mo-TiO2, Cu-Mo-TiO2, and Zn-Mo-TiO2;

C) W-TiO2, Co-W-TiO2, Cu-W-TiO2, and Zn-W-TiO2 under UV irradiation.
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Ona Akemu, Atanu Rakshit, and Kishan PKV have been 
commissioned by Astana Financial Services Authority 
to study their regulatory sandbox for new fintech start-
ups. This is an exciting development for Kazakhstan, and 
the study hopes to contribute to the understanding of 
the co-evolution of regulatory institutions and regulated 
organizations in nascent industries.

NUGSB RESEARCH SEMINARS:
Following an engaging run of regular Zoom events, GSB has resumed holding research seminars 
in person. In recent months, GSB hosted presentations from Marat Salikhov (SKOLKOVO) on 
demand forecasting for new products, Leo Pugachev (RIT) on how customer culture affects 
bank performance, Arevik Gnutzmann-Mkrtchyan (LUH) on the use of antidumping by global 
cartels, Jesus Salas (Lehigh University) on the process of replacing independent directors, 
George Chondrakis (ESADE Business School) on benefits of variable compensation for firm 
general counsels, Mariya Teteryatnikova (HSE) on network stability, David Robinson (Duke 
Fuqua) on obstacles for minorities launching businesses, and Zarema Khon (U. Bath, and 
now GSB) first on how consumers morally evaluate marketing communications, and second 
on how consumers form preferences for recommendations from complex algorithms.
GSB is pleased to have arranged the following research seminars in September and October:
•	 28th Sept, 17:00, via Zoom, Scott Guernsey (U. Tennessee), “Classified Boards: Endangered 

species or hiding in plain sight?”
•	 12th Oct, 12:30, on campus, Mayowa T. Babola (NUGSB), “On the Sole Pursuits of Profits 

Over People: Understanding the Implications of Bottom-Line Mentality in Organizations”
•	 19th Oct., 12:30, via Zoom, Claire Liu (U. Sydney), “Activist Short Selling and Product 

Innovation”
•	 26th Oct., 12:30, on campus, PKV Kishan (NURCE), “Business Practices and Entrepreneurial 

Performance: Does Management Training Improve SMEs’ Performance?”
Seminars, when on campus, are held on Wednesdays from 12:30-13:30 in Block C3 3.037. 
All interested parties who can access campus are welcome. GSB also still hosts occasional 
seminars on Zoom with registration open to the public. GSB seminars are now regularly 
included in the NU Weekly Events digest, and upcoming seminars can always be found on 
the GSB website’s event calendar.

Graduate School of 
Business News
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NUGSB BUSINESS DIGEST:
The Business Digest Series reports short pieces on research from GSB faculty, highlighting the key 
takeaways and policy implications, relevant for the wider business community and policymakers.
•	 2022/10 Women Entrepreneurship in Kazakhstan and beyond Nazarbayev University Research 

Center of Entrepreneurship (NURCE) by Leila Farraj, Aminanur Chaia, Shumaila Yousafazi
•	 2022/11 Technology Entrepreneurship in Kazakhstan: The Challenges of Adaptation and Re-

start by Onajomo Akemu, Atanu Rakshit
•	 2022/12 How women social entrepreneurs are innovating global impact by Leila Farraj, 

Aminanur Chaia, Shumaila Yousafazi
•	 2022/13 Tourism sector in Kazakhstan: an overview Nazarbayev University Research Center of 

Entrepreneurship (NURCE) by Dana Sailaukhanova, Aigerim Yergabulova, Shumaila Yousafzai
•	 2022/14 How community-based tourism can alleviate poverty? by Dana Sailaukhanova and 

Shumaila Yousafzai
•	 2022/15 Incubation and Acceleration in Kazakhstan: Foreign Ideas, Local Practices in an 

Emerging Technology Landscape by Onajomo Akemu, Atanu Rakshit, Dauletzhan Baimukhanov.

CONFERENCE PRESENTATIONS:
•	 David De Remer presented his study based on 

data from Almaty at the Summer Conference of 
the Association of Environmental and Resource 
Economists in Miami, Florida, USA on 3 June. The title of the paper: “Mountains of Evidence: 
The Effects of Abnormal Air Pollution on Crime” (joint with Birzhan Batkeyev of KBTU)

•	 Atanu Rakshit, Ona Akemu, and Kishan PKV presented their idea 
and research design for their grant-funded study Failure and 
Restart among Technology Entrepreneurship at the prestigious 
Academy of Management Journal Paper Development 
Workshop (AMJ-PDW) at the University of Amsterdam in June. 
The study is now in the data collection phase and is collaborating with the major technology 
incubators and accelerators in Kazakhstan for that purpose.

•	 Chandra Pathki presented a research paper at the Annual Meeting of the Academy of 
Management (AOM) in Seattle, WA, USA in August 2022. The title of the paper: “I Am 
Impacted by Your Motives, Not by Your Abuse! Effects of Abusive Supervision on Functional 
and Dysfunctional Voice Behaviors” (joint with Kluemper, D. H., Vudatha, S. & Babalola, M.)

•	 Mayowa Babalola presented the three papers at the Annual Meeting of the Academy of 
Management (AOM) in Seattle, WA, USA in August 2022:
1.	 “Current Research on Bottom-line Mentality and Future Directions” (joint with Farasat, M. 

& Quade, M.). Academy of Management Proceedings (Vol. 2022, No. 1, p. 12554).
2.	 “Leader Job Insecurity and Leader Self-Serving Behavior” (joint with Qu, Y., Usman, M., & 

Ali, M.). Academy of Management Proceedings (Vol. 2022, No. 1, p. 14831).
3.	 “Antecedents of Proactivity: The Effect of Ethical Climate Through Duty Orientation and 

Moral Potency” (joint with Gok, K., Lakshman, C., Sumanth, J. J., Decoster, S., & Vo, L. C.). 
Academy of Management Proceedings (Vol. 2022, No. 1, p. 15319).

•	 Chandra Pathki presented a research paper at Duke University. The title of the 
paper: “Streaming media at home and employee outcomes in the workplace”.
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•	 Jozef Konings is presenting a paper at the Centre for Economic 
Policy Research (CEPR) workshop on 7 October. The title of 
the paper: “The Impact of Firm-Level Covid-Rescue Policies 
on Productivity Growth and Reallocation” (joint with Glenn 
Magerman of ECARES, ULB, CEPR, and Dieter Van Esbroeck of 
KU Leuven).

•	 Two FTMBA students (Dana Kanafina and Dana Kamzabek) 
and Chandra Pathki had their Talent Management case study 
accepted at the Asian Management Research and Case 
Conference (AMRC), Dubai. The paper will be presented on 
October 4th.

•	 Zarema Khon is presenting a working paper at the Association for 
Consumer Research (ACR) Conference 2022 Special Session “Gut 
Feelings: Consumers’ Intuitive Judgments of Companies” on 22 
October. Title of the paper: “Dual Process Intuitions: Consumers’ 
Beliefs about Persuasion Processing Drive Morality of Marketing 
Communications” (joint with Yi-Ju Chen, Yvetta Simonyan, Haiming 
Hang of U. Bath, and Samuel Johnson of U. Waterloo).

ADMISSIONS EVENTS: 
NUGSB is hosting two demo sessions as a part of NU Open House Day on 25 September:
•	 Zarema Khon will be talking about what studying Marketing at a business school is not
•	 Jiyang Dong will be talking about the importance of data in the age of AI
The previous demo session was held in June, where Mustafa Karatas was talking about the 
importance of psychological segmentation and targeting the right audience.

PUBLISHED:
•	 Atanu Rakshit & Jonathan Peterson (2022) Racial disparities in the small business loan market, 

Journal of Small Business Management, https://doi.org/10.1080/00472778.2022.2108824
•	 Babalola, M. T., Bal, M., Cho, C. H., Garcia-Lorenzo, L., Guedhami, O., Liang, H., ... & van Gils, S. 

(2022). Bringing Excitement to Empirical Business Ethics Research: Thoughts on the Future of 
Business Ethics. Journal of Business Ethics, 1-14. (ABDC A; FT 50; Impact Factor = 6.235). 

•	 Babalola, M.T., Jordan, S., Ren S., Ogbonnaya, C., Hochwarter, W. A., & Soetan, G. (2022). 
How and when top management bottom-line mentality inhibits servant leadership practices. 
Journal of Management. (ABDC Ranking A*; FT 50, Impact Factor = 11.790).

•	 Jozef Konings, Galiya Sagyndykova, Venkat Subramanian and Astrid Volckaert (2022) “The 
granular nature of emerging market economies: The case of Kazakhstan”, The Economics of 
Transition and Institutional Change, forthcoming, https://doi.org/10.1111/ecot.12346, impact 
factor: 0.95

•	 Gok, K., Babalola, M.T., Summanth, J., Lakshaman, C., Lin, C., & Decoster, S. (accepted). 
Enhancing employees’ duty orientation and moral Potency: Dual mechanisms linking ethical 
psychological climate to ethically-focused proactive behaviors.  Journal of Organizational 
Behavior. (ABDC Ranking A*, ABS 4, Impact Factor = 8.174).

•	 Onajomo Akemu and Venkat Subramanian (2022). IB Research Opportunities in Central Asia. In: 
Merchant, H. (eds) The New Frontiers of International Business. Contributions to Management 
Science. Springer, Cham. https://doi.org/10.1007/978-3-031-06003-8_5
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•	 Ogunfowora, B., Lee, C., Nguyen, V. Q., Babalola, M. T., & Ren, S. (in press). Do moral disengagers 
experience guilt following workplace misconduct? Consequences for emotional exhaustion 
and task Performance. Journal of Organizational Behavior. (ABDC Ranking A*, Impact Factor = 
8.174).

•	 Usman, M., Rofcanin, Y., Ali, M., Babalola, M.T., & Ogbonnaya, C. (in press). Towards a more 
sustainable environment: Understanding why and when green training promotes employees’ 
eco-friendly behaviors outside of work.  Human Resource Management. (ABDC A*; FT 50; 
Impact Factor = 6.331).

BUSINESS MAGAZINES:
•	 Gabriele Lattanzio (2022). Financial literacy matters. Money and Finance 

Magazine.
•	 David De Remer gave his comments on euro-dollar parity in an article 

“EU hard-pressed by energy crisis” in China Daily Global

WORKING PAPERS:
•	 2022/04 Mountains of Evidence: The Effects of Abnormal Air Pollution on Crime by Birzhan 

Batkeyev, David R. DeRemer
•	 2022/05 How binding is supervisory guidance? Evidence from the European calendar 

provisioning by Franco Fiordelisi, Gabriele Lattanzio, Davide S. Mare
•	 2022/06 The Impact of Firm-level Covid Rescue Policies on Productivity Growth and Reallocation 

by Jozef Konings, Glenn Magerman Dieter, Van Esbroeck
•	 2022/07 Dual Process Intuitions: Consumers’ Belief about Persuasion Processing Drive Morality 

of Marketing Communications by Zarema Khon, Yi-Ju Chen, Yvetta Simonyan, Haiming Hang, 
Samuel G.B. Johnson
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EDITORIAL WORKS BY PROF. RUSLAN KALENDAR
Prof. Ruslan Kalendar is a Leading Researcher at the Laboratory of 
Bioinformatics and Systems Biology, National Laboratory Astana, 
Centre for Life Sciences. He also holds a position as Associate Editor 
for the journal Frontiers in Plant Science (6.627 Impact Factor; 8.0 
CiteScore) at Technical Advances in Plant Science. This journal is 
a leading source in its field, publishing rigorously peer-reviewed 
research that seeks to advance our understanding of fundamental 
processes in plant biology. In this issue we would like to share with 
you some of Prof. Kalendar’s editorial works.

Editorial on the Research Topic I: Innovative Applications of Sequencing Technologies in 
Plant Science
Sequencing and sequencing technologies are amongst the techniques in life sciences that 
have brought about a revolution, opening up many possibilities to explore the hidden 
secrets of life in DNA. Sequencing and sequencing technologies have also advanced to make 
for more accurate and time-efficient discoveries that can be employed on a large scale. This 
is particularly useful in plant science research when screening and selecting particular traits 
of interest. Despite this advancement in sequencing technologies, the full potential this 
power to explore the genetic code gives is yet to be fully explored. New studies showing 
innovative ways sequencing has been employed to understand plants better are emerging. 
In summary, the research collected on this Research Topic highlights these innovative 
applications of sequence technologies in Plant Science – such as in genetic mapping, the 
identification and characterization of candidate genes, innovative use of DNA metabarcoding, 
expansion of opportunities and solvable problems by PCR technologies, and the novel 
combination of sequence-based technologies to answer plant science questions aligned 
with making for a healthy planet.

Editorial on the Research Topic II: Recent Advances in Plant Genetic Engineering and 
Innovative Applications
Plant genetic engineering is one of the most popular advances in plant science that has 
been included in the mainstream societal discussion. This is born out of multiple unresolved 
debates on genetically modified organisms (GMOs), the involvement of policymakers in 
an attempt to regulate and ensure its safe application to food crop production, and also 
featuring as a topic in the politics of global aid. Apart from the GMO debate, however, 
several advances in genetic engineering have been recorded that empower plant scientists 
to investigate and solve problems previously untouched.
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From the challenge of transforming recalcitrant species and the development of genetic engineering 
techniques suitable to non-angiosperms to the development of novel genetic engineering 
technologies and updates to existing technologies, the field of plant genetic engineering is growing 
and extending the limits of possibilities in Plant Sciences. The extension of plant science research 
capabilities is particularly important as Plant Science has a significant role in global hot topics such 
as climate change and sustainability. The goal of this research topic is to highlight studies that 
embody these advances in new biotechnological tools (NBTs) development and the innovative 
applications of plant genetic engineering. Studies that focus on NBTs development for recalcitrant 
or previous non-transformable species to allow the unlocking of the biology of these species are 
of significant interest to this collection. Furthermore, the application of novel strategies of next-
generation genetic engineering technologies such as genome/gene editing and protein-domain 
specific technology (e.g., K-Domain technology) and innovative applications as well as updates 
on well-established genetic engineering technologies (e.g., plant artificial minichromosomes and 
virus-induced silencing) will be explored in this collection. Finally, the innovative combination of 
artificial intelligence or machine learning with genetic engineering to investigate, solve problems 
and innovate in plant science is sought after for this collection.

Editorial on the Research Topic III: Interspecific Hybridization in Plant Biology
Many crop gene pools are derived from small numbers of founders. As a consequence of long 
histories of strong directional selection, crop gene pools have narrow genetic diversity available to 
provide inherent solutions to changing needs or challenges. Notoriously, plants can mate across 
taxonomically-determined species boundaries, and interspecific hybridization is widely used in 
plant genetics research. Interspecific hybridizations have conferred practical improvements to 
crops, some of which are unexpected based on the phenotypes of the parents. Genomics has 
provided insights into the fundamental consequences of interspecific hybridization for plant 
biology. Additionally, genomics has allowed the development of molecular tools for dissecting 
the genetic control of phenotypic variation in interspecific hybrid populations and manipulating 
interspecific introgressions in crop improvement.
This Research Topic aimed to publish peer-reviewed research on plant interspecific hybridization 
and its consequences, both fundamental and applied. While such work is prominent in plants, 
consideration will also be given to salient work in other taxa. A key threshold for publication was 
the extent to which findings are of cross-cutting interest and importance, i.e., not only to those 
working on the target taxon but also to a wide range of biological scientists. As a result, 15 articles 
were published.
In summary, the research collected on this topic facilitated understanding of issues related to 
interspecific hybridization in plant biology. We believe that this platform for enhancing exchange 
and promoting development has merit to be continued regarding some issues such as genomics 
of natural or synthetic polyploid formation, genomic responses to interspecific hybridization, 
transmission genetics across species boundaries, and genomics of interspecific hybrid heterosis.

Editorial on the Research Topic IV: Spectroscopy for Crop and Product Phenotyping
Spectroscopy is a viable technique for exploring plant biochemistry in a time-efficient, accurate, 
and typically non-destructive manner. By taking advantage of the properties of plant biomolecules 
and metabolites in different regions of the electromagnetic spectrum, advances have been made 
that allow for investigations into previously inaccessible aspects of biology in real time. Other 
important advances involve disease diagnostics, early stress detection, and plant product quality 
assessment.
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This research topic aims to highlight novel and innovative applications of all spectroscopic techniques 
in plants with the goal of characterization for the understanding of plant growth and productivity. 
Studies featuring impactful and innovative applications of well-established methodologies such 
as Raman Spectroscopy, Near-infrared spectroscopy, FRET, hyperspectral imaging, and a novel 
combination of spectrometric measurement techniques and novel spectrometric techniques are 
invited.

References
•	 Kalendar R, Orbovic V, Egea-Cortines M, Song G-Q 2022. Editorial: Recent Advances in Plant Genetic 

Engineering and Innovative Applications. Frontiers in Plant Science, 13: 1045417. DOI: 10.3389/
fpls.2022.1045417 https://www.frontiersin.org/articles/10.3389/fpls.2022.1045417/full

•	 Tao D, Kalendar R, Paterson AH 2022. Editorial: Interspecific Hybridization in Plant Biology. Frontiers 
in Plant Science, 13: 1026492. DOI: 10.3389/fpls.2022.1026492 https://www.frontiersin.org/
articles/10.3389/fpls.2022.1026492/full
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WHAT DOES PEACE LOOK LIKE?  A CONVERSATION ON PEACE AND RACISM
April Manabat

(Reference Office, Library)
Dulat Minas

(Ministry of Education, NU Student Government) 
Darya Zvonareva 

(Reference Office, Library)

In celebration of the UN International Day of Peace on the 21st of September, the NU Library 
in partnership with NU SG-Ministry of Education and the Office of the International Students 
and Scholars Services held an event entitled What Does Peace Look Like?:  A Conversation 
on Peace and Racism at the Active Learning Room, NU Library on strengthening the ideals 
of peace in the NU community. In line with this year’s theme, End Racism. Build Peace, 
this event aims to: (1) create a safe space to foster conversation and dialogue; (2) reduce 
stereotypes among different groups of people and races; (3) strengthen the ideals of peace 
through understanding and appreciation of various cultures; and (4) promote inclusivity and 
diversity among members of the NU academic community.

Now in its 2nd year, the event was in line with the UNSDG Goal 16: Promote just, peaceful 
and inclusive societies. The event featured lightning talks from remarkable storytellers who 
would like to share their stories in line with the theme of the event. As a pre-event, a Free 
Mic was set at the Atrium to encourage conversation and dialogue addressing the question 
What Does Peace Look Like?

Fig 1. Some of the attendees of the event
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Free Mic
The idea behind the free mic was to encourage everyone to grab the microphone and say 
something about peace by making it one line, speaking their mind, and having the option to be 
anonymous or be famous. Participants talked about whatever answers or wishes they had. The 
answers varied from personal feelings about Peace to universal meanings. The recording of Free 
Mic will be uploaded on the Library YouTube channel.

Lightning Talks
The first lightning talk was given by Dinara Pisareva, an Assistant Professor at the Department of 
Political Science and International Relations at the School of Sciences and Humanities. It was a 
brief introduction to the current state of the world, the war between Russia and Ukraine, and the 
border clashes between Kyrgyzstan and Tajikistan. Even though the participants were not affected 
by this situation at the moment, a very interesting discussion happened, signifying that these 
things should be talked about and not kept silent.

Muhammad Awais Jamali, a graduate student from the School of Engineering and Digital Science 
(SEDS) expressed that peace cannot be imagined without war further denoting that to stay in 
peace, people should always be prepared for war. He briefly described and presented the images 
of how the war affected peace in Pakistan, especially the Indian-Pakistan Kashmir war, the 9/11 
situation, and the aftermath of these wars to the victims. Hence, in his viewpoint, to stay in peace 
means to be ready for war.

Fig 2. Dinara Pisareva giving talk on peace

Fig 3. Muhammad Awais Jamali giving a talk about peace in Pakistan
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For Mohammad Habib Abdullah, a 2nd-year Public Administration student from the Graduate 
School of Public Policy (GSPP), Peace is the absence of war. He shared his childhood experiences in 
Afghanistan when they left their country with a fear of death. They have been surviving, and they 
didn’t know what peace looks like. Thus, for them, Peace is the absence of war.

A different viewpoint of what Peace looks like was shared by Kebir Mohammed Jemal, also a 
graduate student from SEDS. For him, Peace equates to equality, acceptance, and harmony with 
nature, inner balance, and progress. Peace is subjective and it can be interpreted differently by 
each person. According to him, Peace is not just the absence of war; it is something abstract and 
each person has his own understanding.

Gaziza Tariq from the Library shared her story about how interracial couples could be judged by 
society. What are the struggles that they should overcome to live their lives and be together? She 
mentioned the judgment and sidelong glances of society, which they were asked to leave, and they 
even received physical maltreatment from strangers. It was quite a hard story to listen to but it was 
indeed a topic that should not be ignored. Thus, society should work on the tolerance of interracial 
couples and overcome such situations.

Fig 4. Mohammad Habib Abdullah shared thoughts about the meaning of Peace in Afghanistan

Fig 5. Kebir Mohammed Jemal wondering about the subjectivity of Peace

Fig 6. Gaziza’s personal story
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Group Conversations
The event became a safe space and a good venue for discussion. With the informal and conversational 
atmosphere of the event, the participants were able to express freely their opinions and thoughts 
on topics that are still taboo to them up to this day. As Peace takes a lot of different meanings and 
is very subjective, the discussion has even become more fruitful and thought-provoking. Topics 
on wars, racism, and LGBTQ were some of the things that have been discussed. Asking braver 
questions and straightforward, no holds barred stands were the name of the game and it was 
indeed very meaningful to witness how the discussions became even more mature as more and 
more minds were heard with ears that are very much eager to listen. Despite such differences in 
views, the participants were satisfied with how the discussion went. The participants were able to 
maintain an atmosphere of respect throughout the discussion. In the end, the event was indeed a 
success as it was able to achieve its main goal--to promote the ideals of peace in the NU community.

So What Does Peace Look Like?
There is no single answer to what peace looks like. As this is very subjective, everyone can have 
their take on peace. As Martin Luther King (1965) said, “peace is not merely the absence of tension, 
but the presence of justice”. It doesn’t mean that if we do not experience war at the moment, we 
have peace. Think of those who don’t have any food on their plate, those who lost their jobs and 
careers during the crisis, those who are grieving because of the loss of their loved ones, those who 
are struggling to find their place and identity, and those who are trying to make ends meet. They 
are not in a bloody war, but they still don’t feel peace either. It was hoped that the event will help 
foster peace and some realizations not just inside the university, but more so when we go out of 
campus.

Reference:
•	 King, M. L. (1956). When Peace Becomes Obnoxious 1956. The Papers of Martin Luther King, Jr. Volume 

III: Birth of a New Age, December 1955, 207-208.
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RESEARCH PUBLICATIONS PERFORMANCE

In this issue, we are delighted to present you 
an overview of research activities conducted 
under the auspices of Nazarbayev University. 
Since its inception in 2011, Nazarbayev 
University faculty members and researchers 
have released 6,434 peer-reviewed publications 
indexed by Scopus, and have been cited 58,659 
times for 2011-2022 period (SciVal, October 
2022). The approximate number of citations 
per peer-reviewed publication is 9.1. The 
overall H-index of NU is 73, whereas H5- index 
is 54. The field-weighted citation impact is 1.31, 
meaning that our publications have been cited 
31% more than would be expected based on 
the world average for similar publications. The 
map above demonstrates the collaboration 
between NU and other institutions across the 

globe based on co-authored publications over 
the period from 2017 to 2022. There are 3,667 
NU research papers published in collaboration 
with international institutions, which accounts 
for 68.3% of the total number of publications 
produced by our University with the overall 
Field-Weighted Citation Impact of 1.40. For 
getting more comprehensive information on 
the research performance at NU, please have 
a look at the following presentation prepared 
using SciVal research evaluation platform. If 
you have any questions regarding the provided 
information, please contact Saule Sadykova 
(ssadykova@nu.edu.kz)
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FUNDING OPPORTUNITIES
# Opportunity Funder Deadline Source link

1 The Translational Research Program The Leukemia & Lymphoma Soci-
ety of Canada 28-Oct-22 URL

2 International Development and Educa-
tion Award (IDEA)

American Society of Clinical On-
cology 31-Oct-22 URL

3 MDA Research Grants  Muscular Dystrophy Association 31-Oct-22 URL

4 Small-scale experiments in fundamental 
physics 

The Alfred P. Sloan Foundation, 
the Gordon and Betty Moore 
Foundation, the John Temple-
ton Foundation, and the Simons 
Foundation

31-Oct-22 URL

5 Early Career Awards (pediatrics world-
wide) Thrasher Research Fund 4-Nov-22 URL

6 The Research-Practice Partnership (RPP) 
Grants Program The Ford Foundation 9-Nov-22 URL

7 Advanced Clinical Research Award American Society of Clinical On-
cology 14-Nov-22 URL

8 The Abney Foundation`s grants The Abney Foundation 15-Nov-22 URL

9 General Research Grants: Scholarships Gerda Henkel Foundation 24-Nov-22 URL

10 INNOVATIONS IN IBD RESEARCH Crohn's and Colitis Canada 30-Nov-22 URL

11 Path to a Cure – Research Grants (cystic 
fibrosis worldwide) Cystic Fibrosis Foundation 1-Dec-22 URL

12 Research grants in ornitology

The Ornithological Society of the 
Middle East (OSME) THE TREVOR 
POYSER SPECIES CONSERVATION 
FUND

1-Dec-22 URL

13 Macular Degeneration Research Program BrightFocus foundation 5-Dec-22 URL

14 Macular Degeneration Research Program 
(established investigators worldwide) BrightFocus Foundation 5-Dec-22 URL

15 Macular Degeneration Research Program 
(new investigators worldwide) BrightFocus Foundation 5-Dec-22 URL

16
FRANCIS S. COLLINS SCHOLARS PRO-
GRAM IN NEUROFIBROMATOSIS CLINICAL 
AND TRANSLATIONAL RESEARCH

Neurofibromatosis Therapeutic 
Acceleration Program (NTAP) 9-Dec-22 URL

17 Grants in natural resourses protection, 
food, public health

The Conservation, Food and 
Health Foundation 1-Jan-23 URL

18 A Collaborative Pediatric Cancer Research 
Awards Program

Rally Foundation for Childhood 
Cancer Research, Arms Wide 
Open Childhood Cancer Founda-
tion, Kids Join The Fight, The Truth 
365 and Infinite Love for Kids 
Fighting Cancer

6-Jan-23 URL

19 Inclusive Health Research `Nature` with sponsorship by 
Takeda 6-Jan-23 URL

20 The Large Research Grants on Education 
Program The Ford Foundation 12-Jan-23 URL
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FUNDING OPPORTUNITIES
# Opportunity Funder Deadline Source link

21 More than Skin Deep: Mental Health 
Grant

The National Psoriasis Foundation 
(NPF) 15-Jan-23 URL

22 2022-2023 INTERNATIONAL NETWORKS 
OF EXCELLENCE PROGRAM The Leducq Foundation 14-Feb-23 URL

23 Researching Research - "Collaborative 
Projects" Volkswagen Foundation 15-Feb-23 URL

24 Brain Global Neurology (UK neurology) 20-Feb-23 URL
25 Clinical Research Award The Cystic Fibrosis Foundation 1-Mar-23 URL

26 Funding Programme Lost Cities (human-
ities worldwide) Gerda Henkel Foundation 24-May-23 URL

27 Discovery Grants National Psoriasis Foundation 15-Oct-23 URL
28 Translational Research Grants National Psoriasis Foundation 15-Oct-23 URL
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