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“Higher priority should be given to biotechnology as it is an 
important field”

Sayyed Ali Hosseini Khamenei, Supreme Leader of Iran

“Currently, utilizing biotechnology and genetic engineering 
technologies is not only a necessity, but also a tactical choice 
to solve food, hygiene and environmental problems of the 
country, and there is no doubt that any negligence with re-
gard to these technologies will be questioned by future gen-
erations.

 Dr. Hassan Rouhani, President
 

“Biotechnology, and specifically agricultural biotechnology, is 
one of the most significant technologies able to improve Iran’s 
position in the world”

Mahmoud Hojjati, Minister of Agricultural Jihad

Biotechnology Research and Development, Based 

on the Priorities of Agriculture Sector, to Achieve 

Sustainable Development and Food Security.
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Food security is one of the primary concerns of intellectuals, authorities and politicians 
world wide, particularly in developing countries. Over the past few years, a number of 
novel technologies have been proposed as a means to improve food security. Conse-
quently, countries which have invested in these technologies have gained political and 
scientific power, while at the same time achieving a higher level of food security, improved 
population health and better standards of living. 

The economic significance of biotechnology is reflected in its estimated global market 
size of US$300 billion, equivalent to some 30% of world trade. The share of this spend 
in agricultural biotechnology is approximately US$30 billion. Without doubt, exploiting 
new technology, and particularly biotechnology, can offer solutions to several problems 
encountered by agriculture. It can contribute to the improvement of crop yields and crop 
end use quality, it can enhance food safety, it can help to preserve natural resources and 
the ecosystem, and it can serve to enhance the country’s sustainable development.

Agricultural biotechnology products are able in principle to support sustainable devel-
opment and environment protection by enabling the phasing out of toxic herbicides and 
fertilizers, replacing them with biopesticides, biofertilizers and GMOs; by reducing the 
emission of greenhouse gases; and by enhancing the water use efficiency. The pressure 
to expand arable land can be reduced, thereby supporting biodiversity and conserving 
endangered species. Accordingly, in 2000, the Agricultural Biotechnology Research In-
stitute of Iran (ABRII) was inaugurated, and has rapidly become one of the most effec-
tive research institutes managed by the Agricultural Research, Education and Extension 
Organization (AREEO). Currently, thanks to investment in both human and non-human 
resources, ABRII, along with its four regional institutes, has become recognized as a pio-
neer in developing novel agricultural technologies in Iran and the region. 

Following the mandate of the institute to solve agricultural problems, our staff has iden-
tified a range of consumer- and problem-oriented research projects. As an example, 
the transfer of potato minituber technology to 25 private companies has produced a 

 Director General's Statement

Director General’s statement



www .abr i i .ac. i r 5

saving of over US$29 million. Other examples 
include the handing over of the technology re-
quired to mass produce Malling-Merton apple 
root stocks to four private companies, produc-
ing the first commercial GM rice resistant to the 
stem borer insect, bringing GM cotton cultivar 
to the final stages of commercialization, mass 
propagating Medjool dates and UCB1 pistachio 
via tissue culture, transferring probiotic strains 
to the private sector for poultry feed production, 
disseminating the means to rapidly produce en-
riched biocompost from municipal solid waste, 
producing nano-emulsion coatings to enhance 
the shelf life of fruits and vegetables, synthesiz-
ing biopesticides and biofertilizers, constructing 
advanced biodiesel reactors, manufacturing 
feed enzymes, generating biodiesel, bioethanol 
and biogas from agricultural and food industry 
wastes, elaborating functional food additives and 
pharmaceuticals from microalgae, designing 
microalga-producing bioreactors and receiving 
accredited national and international awards. It 
can be anticipated that by continuing its current 
research activities, ABRII will be able to further 
raise its scientific profile both regionally and in-
ternationally, allowing it to play an increasingly 
effective role in the national economy.
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The establishment of ABRII in 1999 was aimed to utilize and develop novel agricultural technologies to solve 
agricultural problems, thereby contributing to the country's food security, enhancing food safety, protecting its 
natural resources and ecosystems, producing knowledge and wealth, and promoting national self-sufficiency in 
agricultural products. With its expert, committed human resources and its advanced infrastructure technologies, 
its researches has had a measurable impact on various sections of agricultural biotechnology, such that it has 
gained a reputation as one of the most prominent and effective research institutes both within the country and 
more widely in the region. The research activities of ABRII have been organized into six research departments 
at its headquarters, namely:

- Genetic Engineering and Biosafety
- Tissue Culture and Gene Transformation
- Systems Biology 
- Microbial Biotechnology
- Molecular Physiology

- Nanotechnology

ABRII runs four regional stations, sited at:

- West & Northwest Region Branch-Tabriz
- Central Region Branch-Isfahan
- Northern Region Branch-Rasht
- Northeast & East Region Branch-Mashhad 

About ABRII

About ABRII



www .abr i i .ac. i r 7

Biotechnology research and development, based on farmers and consumers 
demand, to achieve sustainable development and food security in the country

Biopesticides and Biofertilizers

Halophyte-based Agriculture

Carbon Reduction Using
Biotechnology (Biofuels)

Production of Hybrid Seeds 
Using Reverse Breeding

Biotic and Abiotic Resistant/
Tolerant Transgenic Plants

Molecular Breeding of Crops 
and Horticultural Plants

Waste Reduction Using 
Bio- and Nanotechnology

Microalgal Biotechnology

High-value Products from
Agri-waste Using Biorefinery

Biological Products from Medicinal 
Plants and Natural Resources

Microbial Bio-products 
(Probiotics, Enzymes, ….)

Molecular Breeding 
of Animals

Environment 
and sustainable 

development

Production of high-value
products and waste 

management

Enhancing 
quantity and 

quality of 
agricultural 
products
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 Department of Genetic Engineering and Biosafety

Department of Genetic Engineering and Biosafety 

" Genetic Engineering; A Green 

and Safe Technology to Achieve 

Sustainable Development in 

Agriculture" 

Genetic engineering is a core element of agricultural biotechnology. The past two decades have seen rapid 
growth in its application to crop variety development, such that the area sown to GM crops globally now exceeds 
180 Mha. The key to its success is that it aims to identify and isolate useful genes from whatever organism 
they can be found in, and then to transfer these into a crop, tree, pasture, medicinal and/or ornamental plant. 
Traits which have been enhanced in this way to date include disease and pest resistance, stress tolerance and 
end-use or nutritional quality. The technology offers opportunities to develop so-called “molecular pharming”, 
in which crop plants are engineered to synthesize pharmacologically valuable molecules. The Department of 
Genetic Engineering and Biosafety was established to create GM crop plants associated with economic, social, 
health and, particularly, environmental benefits. Its mandate is to research issues related to biosafety, to edu-
cate the public regarding the benefits and risks of GM crops, to conduct greenhouse and field trials, and to deal 
with any legal issues related to the cultivation of GMOs.
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Fields of activity

- Isolating  valuable genes and their regulatory regions

- Designing and constructing suitable and novel vectors for transformation

- Using plant transformation technologies to improve the quality and productiv-
ity of crop plants 

- Performing bioassays and functional analyses of GM plants

- Carrying out greenhouse and field trials using GM crops and obtaining the 
necessary regulatory approval for their release

- Conducting research on the biosafety and legal issues of GM crops 

- Raising public awareness, clarifying ambiguities and promoting the cultivation 

of GM crops

Achievements

- Production of the first GM rice cultivar resistant to rice stem borer

- Production of the first GM cotton cultivar resistant to bollworm

- Production of a GM potato cultivar resistant to tuber moth

www .abr i i .ac. i r

Recent Selected Papers

1.  Azadi, P., Bagheri, H., Nalousi, A.M., Nazari, F. and Chandler, 
S.F., 2016. Current status and biotechnological advances in genetic 
engineering of ornamental plants. Biotechnology Advances 34(6), 
1073-1090.
2.  Bakhshaie, M., Khosravi, S., Azadi, P., Bagheri, H. and van Tuyl, 
J.M., 2016. Biotechnological advances in Lilium. Plant Cell Reports, 
1-28.
3.  Modirroosta, B. H., Tohidfar, M., Saba, J., & Moradi, F. 2014. 
The substantive equivalence of transgenic (Bt and Chi) and 
non-transgenic cotton based on metabolite profiles. Functional & 
Integrative Genomics, 14(1), 237-244.
4.  Tohidfar, M., Zare, N., Salehi Jouzani G. and Eftekhari, S.M., 
2013. Agrobacterium-mediated transformation of alfalfa (Medicago 
sativa) using a synthetic cry3a gene to enhance resistance against 
alfalfa weevil. Plant Cell, Tissue and Organ Culture (PCTOC), 
113(2), 227-235.
5.  Talebi, A. F., Tohidfar, M., Tabatabaei, M., Bagheri, A., 
Mohsenpour, M., & Mohtashami, S. K. 2013.Genetic manipulation, 
a feasible tool to enhance unique characteristic of Chlorella vulgaris 
as a feedstock for biodiesel production. Molecular biology reports, 
40(7), 4421-4428.
6.  Ntui, V. O., Kynet, K., Azadi, P., Khan, R. S., Chin, D. P., 
Nakamura, I., & Mii, M. 2013. Transgenic accumulation of a 
defective cucumber mosaic virus (CMV) replicase derived double 
stranded RNA modulates plant defence against CMV strains O and Y 
in potato. Transgenic research, 22(6), 1191-1205.
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Tissue culture and micro-propagation technology is one of the most applied agricultural biotechnologies and has 
been playing a key role in developing the agriculture and reviving important plant species for the last three dec-
ades. Its major contribution has been to deliver pathogen/virus-free and genetically uniform materials for a range 
of horticultural, ornamental and medicinal plant species, thereby allowing the productivity of these crop plants to be 
significantly enhanced. Some recalcitrant and extinct species have been propagated using this technology. Tissue 
culture is essential for producing doubled haploid plants, a technique which generates genetically fixed materials 
much more rapidly than is possible using the conventional multiple generations of self-fertilization. The Department 
of Tissue and Cell Culture has concentrated on three topics, namely micro-propagation for the production of patho-
gen/virus-free materials, doubled haploidy and reverse breeding.

Department of Tissue and Cell Culture

Fields of Activity

- Developing protocols for in vitro mass propagation of uniform and pathogen/virus-free plants of different horticul-
tural and ornamental plants 

- Developing protocols for production of doubled haploid lines in species such as rapeseed, rice, sorghum, wheat, 
barley, maize and ornamentals using androgenesis (anther and microspore culture)  

- Reverse breeding and producing F1 hybrid seeds in vegetables 

"Cell and Tissue Culture; An Applied 

Technology for Breeding and 

Micro-propagation of Recalcitrant 

or Endangered Plants" 

Department of Tissue and Cell Culture
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Achievements

- Developing the technology for mass propagation of healthy potato mini-tubers and transferring this technology 
to private sector (25 science-based companies)

- Developing the technology for commercial micro-propagation of Malling-Merton apple rootstocks and transfer-
ring this technology to private sector (4 science-based companies)

- Developing the technology for doubled haploid lines production in rapeseed and transferring the lines to private sector

- Developing the technology for in vitro mass propagation of commercial and native cultivars of date palm, com-
mercial rootstocks of pistachio, and jujube ordered by governmental and private sectors

Recent Selected Articles

1.  Pourhosseini L, Jafarkhani Kermani M, Habashi AA, Khalighi 
A, 2013. Efficiency of direct and indirect shoot organogenesis in 
different genotypes of Rosa hybrid. Plant Cell, Tissue and Organ 
Culture (PCTOC). 112: 101-108

2.  Abdolmohammadi M, Jafarkhani Kermani  M, Zakizadeh H, 
Hamidoghli Y, 2014. In vitro embryo germination and interploidy 
hybridization of rose (Rosa sp). Euphytica. 198: 255-264

3.  Ahmadi B, Shariatpanahi ME, Aghapour Ojaghkandi M, Heydari 
AA, 2014. Improved microspore embryogenesis induction and 
plantlet regeneration using putrescine, cefotaxime and vancomycin 
in Brassica napus L. Plant Cell, Tissue and Organ Culture (PCTOC). 
118: 497-505

4. Ahmadi B, Shariatpanahi ME, 2015. Proline and chitosan enhanced 
efficiency of microspore embryogenesis induction and plantlet 
regeneration in Brassica napus L. Plant Cell, Tissue and Organ 
Culture (PCTOC). 123(1):57-65

5.  Ahmadi B, Masoomi Aladizgeh F, Shariatpanahi M E, Azadi 
P, Keshavarz Alizadeh M,  2016. Molecular characterization and 
expression analysis of SERK1 and SERK2 in Brassica napus L.: 
implication for microspore embryogenesis and plant regeneration. 
Plant Cell Rep. 35:185–193
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Recent advances in omics and next generation sequencing technologies are having great impact on the plant, 
livestocks and microorganisms breeding programs. These technologies have provided huge biological data which 
require fast and precise analysis using various bioinformatics tools. By creating, developing and using algorithms 
and bioinformatics software to simulate biological processes, systems biology systematically studies functions of 
genes, proteins and metabolic pathways, and integrates biological data in forms of mathematical models. Using 
systems biology approaches, we identify agriculturally important candidate genes and proteins in order to be incor-
porated in breeding programs.

Department of Systems Biology

Fields of Activity

- Sequencing and studying the genomic structures of crop plants, horticultural crops, insects and microorganisms 
- Identifying and manipulating the candidate genes involved in environmental stresses
- Determining the genetic originality of plants, animals and pathogens 
- Developing the pipelines for high throughput and multivariable data analysis

Achievements

- Determining the genetic originality for economically important horticultural crops, such as date palm, almond, 
pomegranate, olive and fig

- Preparing a genetic map for important fruit traits in almond

- Settling database for genes in response to environmental stresses for crop plants 

- Sequencing Iranian horse genome and preparing horse parentage genotyping kit using genome-based markers

- Identifying and producing hydrolysis enzymes as feed supplement for livestock and poultry by rumen metagenome 
analysis

Recent Selected Articles

1.  Ghaffari, M.R., Ghabooli, M., Khatabi, B., Hajirezaei, 
M.R., Schweizer, P. and Salekdeh, G.H., 2016. Metabolic and 
transcriptional response of central metabolism affected by root 
endophytic fungus Piriformospora indica under salinity in barley. 
Plant Molecular Biology, 90(6): 699-717. 

2.  Bakhshi, B., Fard, E.M., Nikpay, N., Ebrahimi, M.A., Bihamta, 
M.R., Mardi, M. and Salekdeh, G.H., 2016. MicroRNA signatures 
of drought signaling in rice root. PloS one, 11 (6), p.e0156814. 

3.  Mardi, M., Farsad, L. K., Gharechahi, J., & Salekdeh, G. H. 
2015. In-depth transcriptome sequencing of Mexican lime trees 
Infected with Candidatus Phytoplasma aurantifolia. PloS one, 
10(7), e0130425.

4.  Gharechahi, J., Zahiri, H.S., Noghabi, K.A. and Salekdeh, 
G.H., 2015. In-depth diversity analysis of the bacterial 
community resident in the camel rumen. Systematic and Applied 
Microbiology, 38(1): 67-76.

5.  Zeinalabedini, M., Dezhampour, J., Majidian, P., Khakzad, 
M., Zanjani, B.M., Soleimani, A. and Farsi, M., 2014. Molecular 
variability and genetic relationship and structure of Iranian 
Prunus rootstocks revealed by SSR and AFLP markers. Scientia 
Horticulture, 172: 258-264.

6. Sharbatkhari, M., Shobbar, Z.S., Galeshi, S., Nakhoda, B. 
2016. Wheat Stem Reserves and Salinity Tolerance: Molecular 
Dissection of Fructan Biosynthesis and Remobilization. Planta. 
244(1): 191-202.

Department of Systems Biology
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" Systems Biology; A Technology for 

Exploring the Unknown in Different 

Organisms" 
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Global advances in the production and market development of microbial products, such as biopesticides, bio and 
organic-fertilizers, enzymes, amino acids, probiotics, animal recombinant vaccines, plant and animal diseases test-
ing kits, and biofuels demonstrates the effectiveness and importance of microbial biotechnology development in 
agricultural fields. Accordingly, the Microbial Biotechnology Department activities are focused on production, devel-
opment and application of microbial products in the diverse fields of applied microbiology, bioprocess engineering, 
and development of microbial culture collection with specific applications in agriculture and natural resources.

Department of Microbial Biotechnology

Fields of Activity
- Isolating, screening, identifying and evaluating potential microorganisms in agricultural industry and microbial 
culture collection development.

- Bioprocess engineering of microbial biomass and metabolites production with diverse applications in agriculture, 
animal industry, aquaculture and natural resources. 

- Genetic engineering of microorganisms in order to improve the performance of superior strains or production of 
new biological products.

- Producing microbial products in Lab-scale and pilot plant bioreactors.

Achievements
- Producing enzymes (such as xylanase and cellulose) with applications in poultry feed using native strains, based 
on agro-industrial byproducts.
- Transferring native and specific probiotic strains for poultry industry to private sector.
- Transferring technical knowledge of rapid production of fortified biocompost from municipal solid waste using 
biotechnological processing.
- Designing & constructing an advanced PRO-STT reactor for biodiesel production.
- Introducing efficient native strains of Bacillus thuringiensis (as biopesticide), Trichoderma (as a biocontrol agent 
against plant pathogens), and Streptomyces (as a biocontrol agent and biofertilizer).

Recent Selected Articles

1.  Moteshafi H, Hashemi M, Mousavi SM, Mousivand M, 2016. Characterization of 
produced xylanase by Bacillus subtilis D3d newly isolated from apricot phyllosphere 
and its potential in pre-digestion of BSG. Journal of Industrial and Engineering 
Chemistry., 37: 251-260.
2.  Pourmazaheri H, Salehi Jouzani Gh, Karimi E, Khayam Nekouei SM, Tabatabaei 
M, and Maali Amiri R, 2015. Development of a bioprocess for fast production of 
enriched biocompost from municipal solid wastes. International Biodeterioration & 
Biodegradation,  104: 482-489.
3.  Sadeghi A, Soltani BM, Khayam Nekouei SM, Salehi Jouzani Gh, Hadavand 
Mirzaei H, and Sadeghizadeh M, 2014. Diversity of the ectoines biosynthesis genes 
in the salt tolerant Streptomyces and evidence for inductive effect of ectoines on their 
accumulation. Microbiological research. 169: 699-708.
4.  Haghighi Mood S, Golfeshan AH, Tabatabaei M, Salehi Jouzani Gh, Najafi 
GH, Gholami M and Ardjmand M, 2013. Lignocellulosic biomass to bioethanol, a 
comprehensive review with a focus on pretreatment." Renewable and Sustainable 
Energy Reviews. 27: 77-93.
5.  Moteshafi H, Mousavi SM, Hashemi M, 2016. Enhancement of xylanase productivity 
using industrial by-products under solid suspended fermentation in a stirred tank bioreactor, 
with a dissolved oxygen constant control strategy. RSC Advances, 6(42): 35559-35567.
6.  Kowsari Mojegan, Mostafa Motallebi, Mohammad Reza Zamani. Protein 
engineering of chit42 towards improvement of chitinase and antifungal activities 
Current Microbiology. 2014. 68: 495-502.

Department of Microbial Biotechnology
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"Microbial Biotechnology for Production of 

High-value Bio-products" 



16

The Department of molecular physiology takes advantage of phenotyping technologies and metabolomics to 
identify the genes and metabolic pathways involved in key plant processes, such as the response to abiotic 
stress and the synthesis of high value metabolites. The Department of Molecular Physiology was founded with a 
mandate to exploit metabolomics and high thoughput phenotyping in crops and fodder plants, primarily focused 
on enhancing the plants’ capacity to withstand abiotic stress.

Department of Molecular Physiology

Fields of Activity

- Discoverying the physiological mechanisms of abiotic stresses tolerance and also other desirable traits in crop plants

- Phenotyping and high throughput evaluation of crops in the controlled and field environments to screen and 
select plants with superior agricultural, horticultural medicinal traits 

- Utilizing molecular and agronomical approaches in order to improve secondary metabolites production with 
medicinal, food and industrial potential applications 

- Optimizing production of valuable bioproducts from various strains of microalga at laboratory and pilot scales

Achievements

- Identification of the halophyte Salicornia and the elaboration of a mass propagation protocol

- Definition of an extraction protocol to obtain pure yellow and red carthamine from safflower

- Elaboration of an extraction protocol for phycocyanin from the microalgal species Spirolina

- Identification of fast maturing millet lines showing good yield potential and tolerance to drought

- Selection of wheat lines expressing superior levels of tolerance to soil salinity and drought

" Plant Physiology: A Basic Science for 

Unraveling the Mechanisms of Gene 

Action and Response to Environment 

Factors." 

Department of Molecular Physiology
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Recent Selected Articles

1. Sharbatkhari, M., Shobbar, Z. S., Galeshi, S., & Nakhoda, B. 
2016. Wheat stem reserves and salinity tolerance: molecular 
dissection of fructan biosynthesis and remobilization to grains. 
Planta, 1-12.
2.  Mousavi, S.A., Pouya, F.M., Ghaffari, M.R., Mirzaei, M., 
Ghaffari, A., Alikhani, M., Ghareyazie, M., Komatsu, S., Haynes, 
P.A. and Salekdeh, G.H., 2016. PlantPReS: A database for plant 
proteome response to stress. Journal of Proteomics, 143: 69-72. 
3.  Faghani, E., Gharechahi, J., Komatsu, S., Mirzaei, M., 
Khavarinejad, R.A., Najafi, F., Farsad, L.K. and Salekdeh, G.H., 
2015. Comparative physiology and proteomic analysis of two 
wheat genotypes contrasting in drought tolerance. Journal of 
proteomics, 114: 1-15.
4.  Khoshro, H.H., Taleei, A., Bihamta, M.R., Shahbazi, M., 
Abbasi, A. and Ramezanpour, S.S., 2014. Expression analysis 
of the genes involved in accumulation and remobilization of 
assimilates in wheat stem under terminal drought stress. Plant 
Growth Regulation, 74(2): 165-176.
5.  Sardouie-Nasab S, Mohammadi-Nejad G, Nakhoda B. 2014. 
Field Screening of Salinity Tolerance in Iranian Bread Wheat 
Lines. Crop Science 54:1489-96
6. Ghaffari, A., Gharechahi, J., Nakhoda, B., & Salekdeh, G. H. 
2014. Physiology and proteome responses of two contrasting rice 
mutants and their wild type parent under salt stress conditions at 
the vegetative stage. Journal of Plant Physiology, 171(1): 31-44.
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Nanotechnology offers great opportunities for agriculture and related industries. By directing agriculture towards 
precise and smart agriculture, nanotechnology can lead to improve quality and quantity of agricultural prod-
ucts; accordingly, reduce expenditure, energy consumption and waste products. Some of the most important 
applications of nanotechnology in agriculture include increasing efficiency and targeted use of pesticides and 
chemical fertilizers, strict monitoring of agriculture industry, and increasing plants growth as well as reducing 
waste products. Department of Nanotechnology has been established with the objective of development of 
nanotechnology implications in the agricultural fields.

Fields of Activity
- Synthesizing and characterizing of nanomaterials with potential applications in agriculture.

- Improving the efficiency and reducing the use of pesticides and chemical fertilizers using nanotechnology approaches.

- Synthesizing biodegradable nano-systems for intelligent delivery of biological factors (such as gene, RNA, 
DNA, and protein). 

- Designing and evaluating of bio-nanosensors in agriculture.

- Reducing the waste products of agriculture through ethylene absorbing and Nano-packaging.

Achievements
- Preparation of nano-emulsion coatings designed to increase crop shelf life and reduce post-harvest waste

- Design and manufacture of nanotechology-based diagnostic kits for the pathogen responsible for witches’ 
broom disease of lime; and for the Polymyxa fungus responsible for rhizomania disease of sugar beet.

Department of Nanotechnology

"Nanotechnology; A New Path to 

Innovations in the Agriculture Sector" 

Department of Nanotechnology
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Recent Selected Articles

1.  Noruzi M, 2016. Electrospun nanofibres in agriculture and 
the food industry: a review. Journal of the Science of Food and 
Agriculture, doi: 10.1002/jsfa.7737.

2.  Mohammadi A,  Hashemi M,  Hosseini SM, 2016. Postharvest 
treatment of nanochitosan-based coating loaded with Zataria 
multiflora essential oil improves antioxidant activity and extends 
shelf-life of cucumber. Innovative Food Science & Emerging 
Technologies.33: 580-588.

3.  Gardesh ASK, Badii F, Hashemi M, Ardakani AY, Maftoonazad 
N, Gorji AM, 2016. Effect of nanochitosan based coating on 
climacteric behavior and postharvest shelf-life extension of apple 
cv. Golab Kohanz. LWT-Food Science and Technology, 70: 33-40.
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"Medicinal Plants Metabolites for Healthier Life" 

ABRII-Central Region Branch (Isfahan)
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Iran has a diverse climate, across which a range of medicinal plants has evolved. An increasing demand for 
herbal medicines over recent years has encouraged the establishment of several companies around the coun-
try, but especially in the central region. The application of state-of-the-art technology to boost yields and to 
provide a sustainable source of economically valuable metabolites for these companies are both priorities. 
The ABRII-Central Region Branch, initiated in 2004, is housed in over  50,000 square meters, of which 2,000 
are devoted to laboratories and greenhouses. The Institute's prime focus is to raise the production of valuable 
secondary metabolites found in medicinal plants, using plant tissue, cell culture and metabolite engineering ap-
proaches. The institute's research is organized into three departments: Plant Tissue and Cell Culture, Genomics 
and Biotechnology of Secondary Metabolites and Medicinal Plants.

Fields of Activity
- Developing protocols for the mass propagation of selected medicinal plants
- Molecular breeding and genetic engineering of various medicinal plant species
- Optimizing secondary metabolite production in bioreactors

Achievements
- Production of pathogen-free potato minitubers to supply private companies trading minitubers

- Organization of the mass propagation of selected medicinal plants, such as Stevia rebaudiana, Valeriana offic-
inalis, Dracocephalum kotschyi and Aloe vera 

- Development of a protocol for the extraction of stevioside (a natural sweetener) from Stevia rebaudiana.

ABRII-Central Region Branch (Isfahan)

Recent Selected Articles

1.  Rouholamin S, Zahedi B, Nazarian-Firouzabadi F, Saei A, 2015. 
Expression analysis of anthocyanin biosynthesis key regulatory 
genes involved in pomegranate (Punica granatum L.). Scientia 
Horticulturae, 186: 84-88. 

2.  Ebrahimi M, Siti Nor Akmar A, Maheran AA, Parameswari N, 
2016. Oil Palm EgCBF3 conferred stress tolerance in transgenic 
tomato plants through modulation of the ethylene signaling 
pathway. Journal of Plant Physiology. 

3. Karimi M, Hashemi J, Ahmadi A, Abbasi A, Pompeiano A, 
Tavarini S, Guglielminetti L, Angelini LG, 2015. Opposing effects 
of external gibberellin and daminozide on Stevia growth and 
metabolites. Applied Biochemistry and Biotechnology, 175(2): 
780-791.

4.   Karimi M, Ahmadi A, Hashemi J, Abbasi A, Angelini LG, 2014. 
Effect of two plant growth retardants on steviol glycosides content 
and antioxidant capacity in Stevia (Stevia rebaudiana Bertoni). 
Acta Physiologiae Plantarum, 36(5): 1211-1219
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One of the most important applications of biotechnology lies in the food industry. Functional foods and food 
supplements are intended to improve the nutritional quality and healthiness of food by including various fer-
mented products, enzymes, probiotics, prebiotics and microalgae, and enjoy a growing market worldwide. The 
Northwest and West region Branch of ABRII (ABRII-NW) was established in July 2004. The institute is housed 
over an area of 5,000 square meters, which includes a 3,100 square meter building providing both laboratory 
and office space, and a greenhouse facility covering 860 square meters. Since the Tabriz region supports a sub-
stantial food industry, the institute's main research mission focuses on food biotechnology. Its research activities 
are organized into three departments: Food Biotechnology, Tissue Culture and Genomics.

Fields of Activity
- Optimizing the production of high value compounds from microorganisms

- Optimizing bioprocesses

- Extracting and generating high value products from agricultural wastes 

 - Collecting, identifying, isolating and preserving potentially beneficial microorganisms associated with the food 
industry

- Producing secondary metabolites of utility for food, cosmetics, pharmaceutical and agricultural products

- Developing the micropropagation of native horticultural plants

- Collecting, assessing and breeding perennial cool season grasses

ABRII- Northwest and West Region Branch (Tabriz)

ABRII- Northwest and West Region Branch (Tabriz)
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Achievements
- Development of the know-how to produce β-carotene from the native microalgal species Dunaliella 

- Design and development of photobioreactors ranging in capacity from 1 to 1,000 liters

- A screen for and the subsequent introduction of probiotic strains able to reduce cholesterol levels and to produce bacteriocin

- Introduction of native lactic acid bacteria as main and adjunct starter cultures

- Establishment of a major collection of microalgae and native lactic acid bacteria

- Development of efficient protocols for the micropropagation of the damask rose, grapevine, Crataegus sp. and 
various Prunus spp.

- Establishment of a collection of perennial cool season grasses

"Food Biotechnology;

A Technology for Production 

of High-value Food Products" 

Recent Selected Articles

1.  Hejri A, Khosravi A, Gharanjig K,  Hejazi M.A. 2013. 
Optimization of the formulation of β-carotene loaded 
nanostructured lipid carriers prepared by solvent diffusion 
method. Food Chemistry. 141( 1): 117–1231.

2.  Nikniaz L., Ostadrahimi A., Mahdavi R., Hejazi 
M.., Hosseini Salekdeh G. 2013. Effects of synbiotic 
supplementation on breast milk levels of IgA, TGF-β1, and 
TGF-β2. Journal of Human Lactation. 29(4): 591-596.

3.  Keivani Nahr F., Rezaei Mokarram R., Hejazi M.A., 
Ghanbarzadeh B., Sowti Khiyabani M., Zoroufchi 
Benis K., 2015. Optimization of the nanocellulose based 
cryoprotective medium to enhance the viability of freeze 
dried Lactobacillus plantarum using response surface 
methodology. LWT - Food Science and Technology 64:  
326-332.



24

Biotechnology has been a major player in recent advances in livestock, poultry and fish breeding programs, as 
well as the production of food supplements. The northern region of Iran is biodiverse and produces livestock 
(sheep, goat, cattle, buffalo and Caspian horse), crops (rice, olive and citrus), industrial insects (silkworm and 
honey bee) and various species of poultry and fish. The ABRII-North Region Branch was established in 2006 
to focus on farm animal biotechnology.  It is housed in an area of 7,000 m2, which includes some 3,600 m2 of 
laboratory and office space and 370 m2 of greenhouse.

Fields of Activity

- Breeding and genomic selection of  livestock, poultry, aquatic animals and industrial insects using new “omics” and 
high-throughput genome sequencing technologies.

- Optimizing and economizing the production, reproduction and breeding of livestock, poultry, fish and industrial 
insects using biotechnological approaches

- Producing feed supplements for livestock, poultry and fish, using biotechnological approaches

- Genetic engineering of livestock, poultry and aquatic animals.

- Improving ornamental species grown in the region using 'omics and cell and tissue cultures technologies

Achievements

- Characterization of small ruminant genetic resources in Asia.

- Parenting and assignment testing in cattle and horse.

- Introduction of promissing lines of resistant lime tree to Candidatus “Phytoplasma aurantifolia”.

ABRII- North Region Branch (Rasht)

Recent Selected Articles

1.  Vahidi S.M. F, Faruque M. O , Falahati Anbaran M, Afraz F, 
Nousavi S. M, Boettcher P, Joost S, Han J. L, Colli L, Periasamy 
K, Negrini R, and P. Ajmone-marsan.2016, Multilocus genotypic 
data reveal high genetic diversity and low population genetic 
structure of Iranian indigenous sheep. Animal Genetics.
Doi:0.1111/age.1249.

2.  Colli, L., Lancioni, H., Cardinali, I., Olivieri, A., Capodiferro, 
M.R., Pellecchia, M., Rzepus, M., Zamani, W., Naderi, S., 
Gandini, F. and Vahidi, S.M.F., et al., 2015. Whole mitochondrial 
genomes unveil the impact of domestication on goat matrilineal 
variability. BMC genomics, 16(1). 

3.  Vahidi S.M.F, Tarang A.R, Naqvi AF, Falahati-anbaran M, 
Boettcher P, Joost S, Colli L, Garcia JF and P. Ajmone-Marsan. 
2014, Investigation of genetic diversity of domestic capra hircus 
breeds reared within an early goat domestication area in Iran.
Genetic Selection Evolution. 46:27. 

ABRII- North Region Branch (Rasht)
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"Animal Biotechnology for Animal 

Breeding and Development of 

Feed Supplements" 
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Thanks to its varied topography, Iran supports a diversity of plants. Biotechnology can contribute to the protec-
tion of these natural plant resources and their sustainable exploitation. The ABRII-East and North East Branch 
was initiated in 2011, with a mandate to apply biotechnological methods to utilize plant secondary metabolites 
from natural resources as biopesticides as well as feed supplements. The institute is organized into three main 
departments: Production of Biotechnological Products from Plants, Genomics and Cell and Tissue Culture.

Fields of Activity

- Applying new technologies to improve the yield and quality of beneficial plant secondary metabolites
- Screening, identifying and extracting valuable plant secondary metabolites
- Using new technologies as a means of utilizing natural resources
- Applying modern technologies to identify, preserve and propagate plant species threatened with extinction

Achievements

- Establishment of tissue culture protocols allowing the mass propagation of Acer monospessulanum, Berberis 
vulgaris, Crocus sativus, Ribes khorasanicum and Pyrus communis

ABRII-East and North East Branch (Mashhad)

"Biotechnology; A Green Technology for 

Protection and Sustainable Exploitation 

of Natural Resources" 

ABRII-East and North East Branch (Mashhad)
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Recent Selected Articles

1.  Oskoueian E, Abdullah N, Zulkifli I, Ebrahimi M, Karimi E, 
Goh YM, Oskoueian A and Shakeri M (2015). Cytoprotective 
effect of palm kernel cake phenolics against aflatoxin B1-
induced cell damage and its underlying mechanism of action. 
BMC Complementary and Alternative Medicine, 15(1): 1-12. 

2.  Oskoueian E, Abdullah N, Idrus Z, Ebrahimi M, Goh YM, 
Shakeri M, and Oskoueian A (2014). Palm kernel cake extract 
exerts hepatoprotective activity in heat-induced oxidative stress 
in chicken hepatocytes. BMC Complementary and Alternative 
Medicine, 14(1): 1-10.

3.  Oskoueian E, Abdullah, N and Oskoueian A (2013). Effects of 
flavonoids on rumen fermentation activity, methane production and 
microbial population. BioMed Research International, 2013: 1-8.

4.  Oskoueian E, Abdullah N, and Ahmad S (2012). Phorbol 
esters isolated from Jatropha meal induced apoptosis-mediated 
inhibition in proliferation of Chang and Vero cell lines. 
International Journal of Molecular Sciences, 13(11): 13816-
13829.
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Large scale projects in the field of biotechnology are scarcely feasible without the participation of national and/or 
international partners. The International Scientific Cooperation Office was established with a view to centralizing 
aspects related to ABRII's international technical and scientific cooperation program.

International Scientific Cooperation Office 

Fields of Activity

- Identifying international cooperation opportunities to expand the quality and level of ABRII research

- Exploiting international, technical and scientific cooperation to develop solutions for agricultural problems within 
the ABRII mandate

- Upgrading the knowledge of researchers and university administration personnel through international technical 
and scientific cooperation, including arranging their participation in educational courses and international confer-
ences and meetings

- Extending regional and international educational, scientific and research cooperation with accredited universities 
and scientific research centers and preparing cooperative educational courses

- Arranging for ABRII's membership of relevant international societies 

- Acquiring  overseas aid and equipment required for running educational courses and research projects

- Recruiting international and recognized experts to become members of the ABRII scientific community

- Encouraging overseas students and researchers to study and conduct their research at ABRII

International Scientific Cooperation Office
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"International Scientific and Technical 

Collaborations to Achieve Synergetic Solutions 

to National Problems in the Agriculture Sector" 



30 Marketing and Commercialization Office

"Marketing and Commercialization to 

Create Wealth out of Biotechnological 

Innovations" 
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The commercial exploitation of research requires a platform to convert ideas to products. The Marketing and 
Commercialization Office seeks to expedite the effectiveness of research conducted at ABRII, and to facilitate 
the dispersion of novel technologies by transferring research outcomes to commercial companies in both the 
public and private sector.

Fields of Activity

- Running feasibility studies for the commercialization of ABRII research activities

- Organizing pilot and semi-industrial production systems

- Marketing and commercializing ABRII outputs

- Assisting ABRII’s researchers to recognize the commercial potential of their inventions and helping them un-
derstand how to go about commercialization

- Spotting opportunities for new research and novel innovations in the technology transfer area

Achievements

- Transfer of the knowledge of how to produce potato minitubers to 25 private companies

- Transfer of the knowledge of how to mass propagate Malling-Merton apple rootstock via tissue culture to four 
private companies

- Transfer to the private sector native and specific probiotic strains beneficial to poultry production 

- Transfer to the private sector technical knowledge of how to rapidly produce enriched biocompost from munic-
ipal solid waste

- Transfer to a private company the means to mass propagate UCB1 pistachio plants via tissue culture

Marketing and Commercialization Office
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Conducting research using novel technologies requires a modern IT infrastructure. In ad-
dition, the effective presentation and promotion of research outcomes demands an viable 
system for publication. The Communication and Publication Technology Management Office 
was formed to facilitate the provision of appropriate IT services to ABRII researchers and to 
help the process of research outcome publication.

Fields of Activity

- Inaugurating the ABRII Publication Council

- Organizing the ABRII scientific research archive and curating an agricultural biotechnology 
database

- Setting up an IT infrastructure able to facilitate communication and data transfer between 
Departments and Branches

- Equipping and developing the ABRII Library and Data Center

- Publishing an ABRII newsletter to publicize its scientific achievements, its research pro-
grams and to communicate new developments in biotechnology

- Helping to transfer ABRII knowledge and technologies to farmers and companies in the 
private sector

Communication and Publication Technology
 Management Office

Communication and Publication Technology Management Office
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"Information Sharing and Networking to 

Boost Impacts Nationally and Internationally" 
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The ABRII Education and Training Office was established with the intention of enhancing the knowledge of ABRII 
researchers and personnel, expanding cooperation with universities and other research institutes in the area of 
applied research and training staff in the field of agricultural biotechnology.

Education and Training Office

Fields of Activity

- Organizing national and international workshops and training courses 

- Organizing meetings and scientific lectures conducted by national and international scientists for the presentation 
of innovative results and novel scientific data

- Designing PhD by research courses to train the next generation of scientists in applied agricultural biotechnology

- Accepting postgraduates from other universities to perform their thesis research within an ABRII project 

- Establishing opportunities for scientists and students from other universities to spend working visits to ABRII

- Organizing internship and training courses for post- and under-graduate students

- Organizing short term educational courses for overseas students

- Assessing the needs of research departments and executive units for educational courses and organizing suitable courses

- Assessing the educational needs of ABRII researchers and personnel

Education and Training Office
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"  Human Resource Capacity Building 

Through Continuous Training Programs" 
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Given how essential effective communication with the public is, a Public Relations and Research Achievements 
Extension Office was officially launched in 2002. Its mandate is to ensure the effective and goal-oriented communi-
cation with related organizations and the public, in order to publicize ABRII's achievements and discoveries.

Public Relations and Research 
Achievements Extension Office

Fields of Activity

- Reporting news and events, and publicizing the achievements of ABRII, in particular disseminating the information 
to the media, including the national broadcasters and newspapers

- Scheduling, participating and preparing displays in various national and international exhibitions related to agri-
cultural biotechnology

- Scheduling, preparing and documenting workshops, ceremonies, meetings, visits, seminars and projects

- Arranging multi-lateral interactions and communications involving ABRII administrators and scientific staff

- Scheduling national and international visits to the various ABRII departments

- Increasing public awareness of biotechnology and other novel agricultural technologies

- Cooperating with the Public Relations Affairs Office of the Agricultural Research and Education Organization and 
Ministry of Agriculture Jihad (AREEO)

Public Relations and Research Achievements Extension Office
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"Public Relations for Extension of 

Biotechnological Findings" 
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Intellectual property is one of the most valuable assets of a research institute. As a publicly funded organization, 
ABRII is obliged to safeguard its intellectual property  and to foster technology transfer. The ABRII Intellectual Prop-
erty and Legal Affairs Office was inaugurated in 2004 with a mandate to concentrate on legal affairs; in 2014, the 
term “Technology Transfer” was added to its title.

Intellectual Property, Transfer Technology 
and Legal Affairs Office

Fields of Activity

- Protecting ABRII's intellectual property by submitting, prosecuting and defending legal claims made both in-
side and outside Iran 

- Pursuing legal investigations and other legal procedures to settle disputes over intellectual property, and reg-
istering ABRII's properties and rights

- Managing and evaluating the registration of property, agreements and contracts,

- Liaising with the judicial authorities, including the Ministry of Justice, the Administrative Court of Justice and 
the Commission of Disputes Settlement

- Consulting and responding to legal inquiries made by ABRII

- Supervising, examining, concluding and commenting on contracts, agreements and memoranda of under-
standing

- Collecting, classifying and archiving relevant regulations and laws

- Formulating and preparing guidelines and procedural rules related to ABRII intellectual property

- Managing and supervising legal and intellectual properties aspects related to ABRII, transferring or assigning 
rights, receiving royalties and benefit sharing

- Presenting and cooperating in scientific, training and research activities related to legal and intellectual prop-
erty aspects of genetic engineering and biotechnology

- Preparing non-disclosure and confidentiality agreements

Intellectual Property, Transfer Technology and Legal Affairs Office
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"IP Protection; A Guarantee to Ensure 

Endless Creativity and Innovations" 
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"Biotechnology plays a significant role in 

overcoming problems of agriculture sector, 

enhancing food security through increasing 

quantity and quality of agri-products, enhancing 

food safety, sustainable protection and exploitation 

of natural resources, science and wealth creating, 

and finally helping sustainable development"

AGRICULTURAL BIOTECHNOLOGY 
RESEARCH INSTITUTE OF IRAN
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