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Projects of RSE  
“National center for Biotechnology" SC MES RK 

1. Creation in Kazakhstan an experimental production of recombinant therapeutic 

proteins with immunostimulatory and antiviral activity (implementation period: 2013-2015 

supervisor: O.A. Ten, funding: 162 919 843 tg) 

 

2. Introduction of technology of obtaining of virus-free potato microtubers (implementation 

period: 2013-2015 supervisor: D.S. Balpanov, funding: 73 999 704 tg) 

 

3. Development and introduction of a two-stage bacterial-chemical technologies for deep 

processing of waste and off-balance ore with complex  recovery of valuable metals 

(implementation period: 2014-2015, supervisor: E.M. Ramankulov, funding: 186 480 000 tg) 

 

4. DNA-based testing kits for the individual dosing of Warfarin and Plavix (implementation 
period: 2012-2014, supervisor: E.V. Zholdybaeva, funding: 71 720 800 tg) 

 

 
 
 

 
    



Project: Creation in Kazakhstan an experimental production of 

recombinant therapeutic proteins with immunostimulatory and 

antiviral activity 

LLC «Biostem» 

The relevance of project: 

1. Increase in the local consumption of 

pharmaceutical products based on 

recombinant proteins and polypeptides 

2. The lack of domestic biotechnological 

production of recombinant proteins for 

medical use 

3. The high dependence of 

pharmaceutical market from the import 

of pharmaceutical products 

4. The high cost of imported medicines.  



Project: Creation in Kazakhstan an experimental production of 

recombinant therapeutic proteins with immunostimulatory and 

antiviral activity 

Results: 

1. De novо gene granulocyte colony stimulating factor (G-CSF) and gamma gene of human 

interferon (INF) have been synthesized, the expression vectors and strains-producers have 

been received. Patents for expression vectors have been obtained. 

2. Cultivation modes of strains producing G-CSF and gamma-IFN have been optimized. 

3. Refolding technology and cleaning from ballast proteins of recombinant G-CSF and gamma-

IFN have been developed. 

LLC "Biostem" 

 

The expression vector  for the production of G-

CSF  

 

The expression vector  for the production of 

gamma-interferon  

 

 



Project: Creation in Kazakhstan an experimental production of 

recombinant therapeutic proteins with immunostimulatory and 

antiviral activity 

The results: 

4. Pilot industrial regulations for production of recombinant G-CSF "Mielogen" gamma-INF 

"Ingamon“ have been developed . 

5. The validation process (fermentation, chromatography, filling) and analytical techniques 

(Polyacrylamide Gel Electrophoresis, HPLC, protein determination by Bradford) have been carried 

out in accordance with requirements of GMP. 

6.  Pilot industrial regulations for production of recombinant G-CSF "Mielogen" gamma-INF "Ingamon“ have 

been developed. 

7. The validation process (fermentation, chromatography, filling) and analytical techniques (Polyacrylamide Gel 

Electrophoresis, HPLC, protein determination by Bradford) have been carried out in accordance with 

requirements of GMP. 

 

 

 

  

LLC "Biostem" 



LLC "Biostem" 

6. Pre-clinical studies of the medicine "Mielogen" (recombinant G-

CSF) have been carried out :  

- studies of  heavy, chronic toxicity; 

- studies of the pharmacodynamic (hematopoietic effects) in vivo; 

-studies of pharmacokinetics, immunogenicity and immunotoxicicity. 

7. Pre-clinical studies of the medicine “Ingamon" (recombinant 

gamma-INF) have been carried out :  

- studies of  heavy, chronic toxicity; 

- studies of the pharmacodynamics (phagocytosis-stimulating activity) in 

vivo. 

 

 

Project: Creation in Kazakhstan an experimental production of 

recombinant therapeutic proteins with immunostimulatory and 

antiviral activity 



LLC "Biostem" 

Documents have been prepared for conducting 

clinical trials of the medicine Mielogen 

1. Temporary analytical instruction on Mielogen; 

2. Pilot industrial regulations for production of 

Mielogen; 

3. Report on the validation of processes; 

4. Report on the validation of analytical methods; 

5. Pharmaceutical development; 

6. Stability report on Mielogen; 

7. Report on the quality of the medicine Mielogen; 

8. Report on preclinical studies of the medicine 

Mielogen 

The cost of this medicine  

Project: Creation in Kazakhstan an experimental production of 

recombinant therapeutic proteins with immunostimulatory and 

antiviral activity 



Project: Introduction of technology of obtaining 

of virus-free potato microtubers 

The relevance of project: 

1. The lack of elite seed potatoes of 

domestic production  

2. The lack of a certification system with 

quality control of seed potatoes 
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3. The low yield of potato in Kazakhstan 

(of 154.7 c/ha) compared to developed 

countries, with leading virus-free seed 

farming of potatoes 
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Project: Introduction of technology of 

obtaining of virus-free potato microtubers 

The relevance: Degeneration of potato varieties, the transfer of infectious material 

to the seed material 



Technology advantages: 

-Sterility production of virus-free seed 

-The lack of seasonal prevalence (2 vegetation per year) 

-Compactness of the workroom (10 sq. m on 1 climatic chamber) 

-The productivity of one climatic chamber – 10 000 micro tubers 

Scheme of obtaining of potato minitubers with aeroponic installation 

Project: Introduction of technology of obtaining of 

virus-free potato microtubers 



Traditional technology Developed technology 

II-nd year 

Super-super-super-elite 

III-rd year 

Super-super-elite 

I-st year 

Test tube plants 

IV-th year 

Superelite 

V-th year 

Elite 

I-st year 

Microtubers and minitubers 

Super-super-super-elite 

II-nd year 

Super-super-elite 

III-rd year 

Superelite 

IV- th year 

Elite 

Project: Introduction of technology of obtaining of 

virus-free potato microtubers 



Project: Introduction of technology of obtaining 

of virus-free potato microtubers 

Patent No. 30507 

“A Method for 

obtaining micro 

tubers of potato 

virus-free seed 

material" 

In Akmola region 600 hectares 

of agricultural land allocated 

for growing seed potatoes. 

Permission of the 

Department of water 

resources water use 

Installation of irrigation 

equipment 

RESULTS 



Project: Introduction of technology of obtaining of 

virus-free potato microtubers 

The yield of virus-free potato seeds in the farm "Alderan", Karaganda region, 

 2014-2015 

Breed Maturity group 
Vegetation 

period, days 

Yield 

potential,  

c/ha 

The actual yield ,  

c/ha 
Registration of 

a variety in the 

state register 2014 2015 

Fresco Early-maturing 60-70 230-450 420 390 

Kazakhstan 

Russia 

Belarus 

Aladin Mid-season 90-110 to 450 440 420 Kazakhstan 

Planted area of ware potatoes - more than 600 hectares 



Project: Introduction of technology of obtaining 

of virus-free potato microtubers 

Implementation of virus-free  potato seeds to peasant farms and farming 

Customer Category of seed 
Contract sum 

(million tenge) 

2015 year 

 “Alderan” farm, Karaganda region Superelite 4,0 

2016 year 

“Alderan” farm, Karaganda region Superelite 4,5 

LLС “Agrotrade Kokshe”, Akmola 

region 
Superelite 5,6 

TOTAL  AMOUNT: 14,1 



Project: Introduction of technology of obtaining 

of virus-free potato microtubers 

Implementation plan for virus-free potato seeds production for farming 

 

Year 

 

Volume, ton 
Contract sum 

(million tenge) 

2017 125 8,75 

2018 300 31,5 

2019 800 112,0 

TOTAL AMOUNT: 1 225 152,25 



Project: Development and implementation of a two-stage 

bacterial-chemical technologies for deep processing of 

waste and off-balance ore with complex extraction of 

valuable metals 

The relevance of project: 

 

• Exhaustion of deposits of valuable metals 

 

•  The high cost of mining and ore treatment of complex 

mineral composition. 

 

• About 155 million tons of technogenic dumps have been 

accumulated, containing 1.9 million tones of copper. 

• As a result of numerous landslides in mine of the 

Western Portal of JSC “Kazakhmys” about 40 million tons of 

sulfide ore containing 320 thousand tons of copper are not 

accessible for mining. 

 



Project: Development and implementation of a two-stage 

bacterial-chemical technologies for deep processing of 

waste and off-balance ore with complex extraction of 

valuable metals 

The results:  

1. Seven active strains of microorganisms have been isolated  and its selection have been 

carried out for resistance to the increased content of toxic elements. 

 

2. Two consortium of microorganisms have been composed for bioleaching of gold and copper.  

 

3. Pilot industrial regulations on bioleaching tank of refractory gold have been developed for 

Corporation JSC “Kazakhaltyn”. 

 

4. Pilot industrial regulations on heap bacterial leaching of copper and silver have been 

developed for  Corporation JSC “Kazakhmys”. 

 
5. Two applications have been filed for a patent of the Republic of Kazakhstan:  
 

1) The consortium of microorganisms adapted for gold extraction 

from ores. 

 

2) The consortium of microorganisms Acidithiobacillus ferrivorans, 

 Acidithiobacillus  thiooxidans, Acidithiobacillus ferrooxidans,  

Sulfobacillus thermosulfidooxidans for oxidation of gold-containing sulfide ores. 

 

 
 



Project: Development and implementation of a two-

stage bacterial-chemical technologies for deep 

processing of waste and off-balance ore with complex 

extraction of valuable metals 

Pilot industrial testing of bio-oxidation technology on arsenopyrite concentrate heaps in 

Bestobe deposits (JSC "MMC Kazakhaltyn“) 

Pilot plant: Contact reactor with a volume of 2 m3- A; 

 Primary reactor with a volume of 1.5 m3, B1, B2, B3; 

Series reactors with a volume of 1.5 m3 - C, D, E 

- Four tons of concentrate have been recycled  

- The extraction of arsenic was 88% and higher 

- Gold recovery was 90% and higher 



Project: Development and implementation of a two-stage 

bacterial-chemical technologies for deep processing of 

waste and off-balance ore with complex extraction of 

valuable metals 

 
 

The advantage of this technology: 

 

• Bacterial leaching of metals from ores occurs 

under the direct influence of microorganisms and 

their metabolic products.   

 

 

• As the result of bacterial pre-treatment a high 

yield (~90%) extraction of metals has been 

accomplished, whereas regular yield does not 

exceed 30-50%. 



Project: Development and implementation of a two-

stage bacterial-chemical technologies for deep 

processing of waste and off-balance ore with complex 

extraction of valuable metals 

Results of pilot industrial testing of bio-oxidation technology on  

Bestobe deposits (JSC "MMC Kazakhaltyn“) 

A TREATY ON JOINT IMPLEMENTATION OF 

TECHNOLOGY HAVE BEEN CONCLUDED 



Project: Development and implementation of a two-

stage bacterial-chemical technologies for deep 

processing of waste and off-balance ore with complex 

extraction of valuable metals 

Results of pilot industrial testing of technology of  copper and silver bacterial leaching from 

mines of JSC "Kazakhmys" 
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сернокислотное выщелачивание 

The developed method does not require 

high cost measures to protect the 

environment, as it is required for use with 

highly toxic reagents, such as sulphuric 

acid. 

Copper output increased by 18% compared with 

sulphuric- acid leaching by using the developed 

consortium for heap bacterial leaching 



Project: Development and implementation of a two-

stage bacterial-chemical technologies for deep 

processing of waste and off-balance ore with complex 

extraction of valuable metals 

COMMERCIALIZATION OF RESULTS 

 

The results have been presented at the technical 

meeting with management of LLС "Kazakhmys 

Corporation" on September 12, 2015. 

The decision to include the developments  of LLС 

BioGeoTec to the Program of complex development of 

"Kazakhmys Corporation" for 2016-2018 has been made. 



Project: Development and implementation of a two-

stage bacterial-chemical technologies for deep 

processing of waste and off-balance ore with complex 

extraction of valuable metals 

COMMERCIALIZATION OF RESULTS 

 

The commercial offers are being considered by 

LLС "Kazakhmys Corporation”: 

 

- Development of regulations of heap bacterial-

chemical leaching of copper and subsequent 

processing of the waste liquid extraction and 

electrolysis of ores from North Karashoshak, 

Annenskiy's West, the Klubniy and the Bolnichniy 

mines. 

Cost of works: 70 million tenge.  

 

- Implementation of bacterial-chemical technology 

of heap oxidation of refractory gold-bearing rock  in 

deposits of the Sayak 4. 

The cost of the work: 40 million tenge. 

 

 CURRENTLY THE TENDER PROCEDURE is 

carried out. 



Project: DNA-based testing kits for the individual 

dosing of Warfarin and Plavix  

LLС  «General Genetics» 

The relevance of project: 

 

1. Information on the patient’s pharmacogenetic 

status minimizes occurrence of side effects and 

complications after the appointment of drug. 

 

2. According to the WHO there are more than 4 

million reports on serious events caused by 

adverse drug reactions, which results in more 

than 100 thousand deaths annually. 

 

3. Food and Drug Administration (FDA, USFDA) 

recommends genetic testing before prescribing 

Warfarin and Plavix because of the risk of side 

effects 



Project: DNA-based testing kits for the individual 

dosing of Warfarin and Plavix  

LLС  «General Genetics» 

Results: 

1. A rapid DNA testing kit have been 

developed, that allows clinician to select 

individual therapeutic dose of medicines 

(Warfarin and Plavix) used in therapy of 

cardiovascular diseases.  

 

2. The developed DNA testing kit is 

designed for equipment (real-time PCR 

thermocycler), which is available in the 

diagnostic laboratories of the Republic of 

Kazakhstan. 

 

3. DNA testing kit is ready for commercial 

use and is currently used in clinics 

throughout the country. 

 

4. The methodological recommendations on 

the selection of Warfarin doses based on the 

developed testing kit have been approved by 

the Ministry of Health of RK 

 

5. The invention protected by the patent of 

Republic of Kazakhstan No. 28630. 



Project: DNA-based testing kits for the individual 

dosing of Warfarin and Plavix  

LLС «General Genetics» 

Consumer technology: 

Patients with a diagnosis of "ischemic heart disease", who take 

anticoagulant drugs  (Warfarin and Plavix). 

The 

organization 

providing the 

service 

The time of 

analysis 

 pharmaceutical 

product 

The cost of 

services, tg 

LLС «General 

Genetics» 
4-5 h Warfarin, Plavix 18 000  

LLС «Tree 

Gene» 
14 working days Warfarin 19 600  

LLС «In vivo» 14 working days Warfarin 26 000  

LLС «General Genetics» carried out the analyses for 

the sum more than 5 000 000 tenge. Main customer service: JSC 

"National scientific cardiac surgery 

center" 

Comparative characteristics of the technology: 



 
 
 
 

Thank you for your 

attention! 
 
 
 
 


