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About the Workshop
Background
On April 14, 2021, Tianjin Institute of Industrial Biotechnology (TIB), Chinese Academy
of Sciences (CAS) and Commission on Science and Technology for Sustainable
Development in the South (COMSATS) established the COMSATS Joint Center for
Industrial Biotechnology (CCIB). As one of the International Joint Centers of the
National Center of Technology Innovation for Synthetic Biology with TIB as its host
institute, the CCIB is aimed to build an open, shared, and innovative cooperative
platform thus to promote the development of biotechnology and bio-industry in the
member states and the “Belt and Road” countries.
According to the tasks of the CCIB, a series of workshops would be organized in
various areas such as biomedicine, bio-agriculture, future food, biomaterials, biochemicals and bioenergy, aiming at providing a platform for mutual learning and thus
to build a working team to promote high level Joint R&D for the sustainable
development.

Introduction
The global demand for food is expected to increase by 70% by 2050 to feed the
increasing human population. However, it is a challenge for current agriculture to meet
this requirement due to increasingly land degradation, extreme climate and
environmental pollution and so on.
Harnessing microorganisms associated with crops (the crop microbiome) has been
postulated as one of the most promising long-term solutions to the integral challenges.
Microbiome is closely related to crop growth, development and yield. It is responsible
for resource availability, plant health, and resilience to biotic and abiotic stresses.
The microbial inoculants have been widely used worldwide, however; it is still difficult
for the large-scale application in mainstream agriculture due to the inconsistency in
the efficacy under different environmental conditions. This inconsistency is driven by
various scientific and technological issues, including lack of colonization and/or
expression of phenotypes, competition with indigenous soil microorganism, lack of
mutual plant–microorganism recognition and so on. It is expected to bring
revolutionary changes to agricultural output and profits, microbial industry and
sustainable development when these issues are systematically addressed.
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This workshop aims to share research progress in crop microbiome and promote the
large-scale application of relevant products and technologies (such as biofertilizers
and biopesticides) by gathering researchers around the world to address the key
challenges related to sustainable agriculture. In this context, the workshop will mainly
set the following topics: The key members and functional capabilities of the crop core
microbiome; Plant-microbiome interactions; The mechanism of improving crop yield
and controlling diseases by microbiome; Crop microbiome related technologies and
products and their applications, etc.
The above introduction mainly refers to https://www.nature.com/articles/s41579-02000446-y

The Virtual Platform
VooV Meeting: https://voovmeeting.com
ID: 401572470

For further information, please contact:
Prof. Zhiyong Huang, CCIB Coordinator of Joint R&D Group on Bio-agriculture
Email: huang_zy@tib.cas.cn
Ms. Qianqian Chai, CCIB Coordinator
Email: chai_qq@tib.cas.cn
Ms. Zhihong Xiao, CCIB Secretary
Email: xiaozhh@tib.cas.cn
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Agenda
Time: 15:00-17:30, Beijing Time (UTC/GMT+8), 13 April, 2022
Beijing Time

Activity

Opening Session
(Chaired by Prof. Dr. Jibin Sun, Deputy Director-General of TIB and
Founding Director of CCIB)
Introductory Remarks
15:00-15:05

Prof. Dr. Jibin Sun
Deputy Director-General of TIB and founding Director of CCIB
Opening Remarks

15:05-15:10

Prof. Dr. Ashraf Shaalan
Chairperson COMSATS Coordinating Council, Former
President, National Research Centre (NRC), Egypt
Keynote Speech: Manufacture of Bio-organic
Fertilizers to Manipulate Soil Microbial Communities

15:10-15:40

Prof. Qirong Shen
Academician of Chinese Academy of Engineering,
Professor, Nanjing Agricultural University

Technical Session
15:40-16:55 - Invited Lectures
(Chaired by Prof. Zhiyong Huang, CCIB Coordinator of Joint R&D Group
on Bio-agriculture)
Phosphate Biofertilizer: a Manifold Solution for
Sustainable Agriculture
15:40-15:55

Prof. Mohammad Ali Malboobi
National Institute of Genetic Engineering and Biotechnology,
Iran

15:55-16:10

Biotechnological Production of Bacillus Thuringiensis
Biopesticides for its Application in Fruits and Vegetables
in Bangladesh
Prof. Md. Mozammel Hoq
University of Dhaka Department of Microbiology
Biotechnological Potential of Soil Cyanobacteria in
Agriculture

16:10-16:25

Dr. Assemgul Sadvakassova
Al-Farabi Kazakh National University
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The Interactions Between Plants and Root Microbiome in
Arabidopsis and Rice
16:25-16:40

Prof. Yang Bai
Institute of Genetics and Development Biology, CAS
Development and Application of Microbial Fertilizer

16:40-16:55

Prof. Zhiyong Huang
TIB, CAS

16:55-17:20

Panel Discussion

17:20-17:30

Closing Remarks

Notes: 15 minutes for each Invited Lectures (10 minutes’ presentation and 5
minutes’ interaction)
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Introduction to Lectures
Manufacture of Bio-organic Fertilizers to Manipulate Soil
Microbial
Prof. Qirong Shen
Academician of Chinese Academy of Engineering, Professor, Nanjing Agricultural
University

Prof. Qirong Shen is the academician of Chinese Academy of
Engineering and professor of Nanjing Agricultural University. He has
been engaged in the research and promotion of organic fertilizer and
soil microorganism for a long time. His related technologies have
been adopted by nearly 670 enterprises in China, making
outstanding contributions to the development of China's organic
fertilizer industry. He holds senior positions in the State Council, the Ministry of
Agriculture and Rural Affairs, National Natural Science Foundation. He has published
more than 450 SCI papers which are highly cited with h index 83 as of November 11,
2021. He was awarded 9 national Prizes. He owns 78 patents, 51 of which are
transferred, making significant economic and social benefits to the sustainable
development of cash crops.
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Phosphate Biofertilizer: a Manifold Solution for Sustainable
Agriculture
Prof. Mohammad Ali Malboobi
National Institute of Genetic Engineering and Biotechnology, Iran
Prof. Mohammad Ali Malboobi is a professor of Department of Plant
Biotechnology of National Institute of Genetic Engineering and
Biotechnology (NIGEB), Tehran, Iran. He is also the Vice President
of NIGEB technology, Head of AgBiotech Dept. of Iran
Biotechnology Development Headquarter, CEO of Safe Product
Inst., Sweden Green Biotech Inc. and Green Biotech Inc. He has a
deep research foundation in agricultural microorganisms, plant biotechnology,
biological fertilizers, especially phosphate solubilizing bacteria. In addition, he also has
more in-depth research in transgenic plants, soil fertility and so on.
Phosphorus is one of the most important nutrients for plant growth and development.
The concentration of this element is between 400 to 2000 ppm in cultivated soils.
However, since it is preferably absorbed as free phosphate ion (Pi) by plants which is
mostly immobilized by mineral ions such as Fe, Al, or Ca and organic acids, the level
of available Pi is well below plants needs. Chemical Pi fertilizers are also immobilized
in the soil immediately such that less than 20 percent of added fertilizers are absorbed
by crop plants at the best. Diminishing Pi resources, on one hand, and environmental
pollutions resulting from both production and applications of the chemical fertilizers, on
the other hand, have already demanded the use of a new generation of Pi fertilizers.
BARVAR-2 PhosphoBiofertilizer contains two types of Pi-solubilizing bacteria (PSB)
working synergistically. 1) Pantoea agglomerans, strain P5 that release Pi from the
inorganic compounds mainly by producing organic acids. 2) Pseudomonas putida,
strain P13 that releases Pi from the organic compounds mainly by secreting strong
phosphatase enzymes. A series of microbiological, biochemical, pathological, and
toxicology studies were conducted to find the beneficial and possible harmful criteria
of the bacterial isolates. The research project included designing of carrier formula that
allows the survival of bacteria for long-term storage. At the same time, this biofertilizer
was applied in over 50 field trials. As well, a survey on 3200 reports of experimental
fields for many crops and tree species grown in various climates worldwide for over
eighteen years showed a gross average of 15 percent higher yield compared to the
control fields where Pi chemical fertilizers were used. The compiled data demonstrates
that such a Pi biofertilizer is the best alternative for Pi provision from agronomic,
economic, and environmental points of view.

6

Biotechnological production of Bacillus thuringiensis
biopesticides for control of vegetable pests in Bangladesh
Professor, Md. Mozammel Hoq
Department of Microbiology, University of Dhaka, Dhaka – 1000, Bangladesh. Email:
mhoq@du.ac.bd
Prof. Md. Mozammel Hoq is working at Department of Microbiology
of University of Dhaka, Dhaka, Bangladesh. His main task is to use
biotechnology to produce Bacillus thuringiensis biological insecticide
to control vegetable pests in Bangladesh. He has developed facilities
of molecular biology and bioprocess development at pilot plant level.
The indiscriminate use of agricultural pesticides has created a very serious health and
environmental problems in Bangladesh. Bioaccumulation and biomagnification of
chemical pesticides through the food chain has affected the public health tremendously
and the emergence of resistance in pests. So, a holistic approach to the isolation and
detection of potential indigenous Bt strains, production at commercial level and
administration in the field was developed. In this regard, Bacillus thuringiensis (Bt) was
isolated, characterized with respect to Cry genes, their Cry proteins level and pesticidal
properties. The cultivation method was developed for cost effective large scale
production of the potential Bt strain. About 300 Bt isolates obtained from different parts
of the country have been grouped into 16 biotypes and the prevalence of cry1, cry2,
cry3, cry8 and cry9 genes were estimated. The bioassay of Bt isolates harboring cry1
gene was performed against the vegetables pests Spodoptera litura, Bactrocera
cucurbitae and Callosobrochus chinensis etc which demonstrated very encouraging
results. A cost effective medium based on molasses and soybean meal supported 23fold higher δ-endotoxin yield in a bioreactor than that of commercial LB medium. The
spore-Cry protein liquid preparation was found efficient in controlling pests when
applied in the cabbage, cauliflower and tea farming and about 85% of them were
protected from the infestation and destruction by the caterpillar type pests.
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Biotechnological Potential of Soil Cyanobacteria in Agriculture
Dr. Assemgul Sadvakassova
Al-Farabi Kazakh National University
Dr. Assemgul Sadvakassova, Associate Professor and Vice Dean
Faculty of Biology and Biotechnology at Al-Farabi Kazakh National
University. Her research areas include the use of phototrophic
microorganisms
in
agro-biotechnology,
environmental
bioremediation and in the production of valuable biologically active
substances, sustainable production of biofuels from microalgae.
Until now, she has published more than 70 publications, 15 of which are published in
the Scopus and Web of Science database journals, 7-textbooks, 5-patents for a useful
model.
Currently, in many countries of the world there is а significant degradation of
аgriculturаl land, that is why from the world аgriculturаl turnover аnnuаlly drops to 10
million, and according to maximum estimates – even up to 20 million hectаres of
productive soils. The economic аnd environmentаl crisis, decline in the quаlity of crop
production, fаll in nаturаl soil fertility cаuse increаsing аttention to biologicаl аgriculture,
the essence of which is to use the potentiаl of nаturаl ecosystems, in pаrticulаr
microorgаnisms - nitrogen fixаtors.
The fixаtion of moleculаr nitrogen of аir by biologicаl wаy hаs а greаt prаcticаl
importаnce.The creаtion аnd use of biologicаl products bаsed on nitrogen-fixing
microorgаnisms is the most effective method of increаsing the productivity of plаnts
аnd the quаlity of their hаrvest, which аllows to preserve the nаturаl fertility of soils аnd
the ecologicаl bаlаnce of the environment. Their use mаkes it possible to regulаte the
number аnd аctivity of beneficiаl microflorа in the rhizosphere of cultivаted crops, аs
well аs provide plаnts with nitrogen fixed from the аtmosphere.
Nitrogen-fixing cyаnobаcteriа аre successfully used to increаse soil fertility, thаt is, to
replenish the reserves of orgаnic substаnces.Moreover, the nitrogen-fixing
cyаnobаcteriа аre а renewаble resource, in contrаst to the industriаl production of
fertilizers. Аlong with nitrogen fixаtion, they secrete growth-stimulаting substаnces thаt
improve plаnt growth. Nitrogen-fixing cyаnobаcteriа аlong with other soil orgаnisms
аre involved in the creаtion of humic substаnces of the soil. In аddition, mаny species
of cyаnobаcteriа аnd microаlgаe used for soil аlgolizаtion hаve fungistаtic аnd
fungicidаl effects. The positive effect of inoculation is explained not only by nitrogenfixing activity, but also by their production of biologically active substances.
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The Interactions Between Plants and Root Microbiome in
Arabidopsis and Rice
Prof. Yang Bai
Institute of Genetics and Developmental Biology, Chinese Academy of Sciences,
Beijing, China
Prof. Yang Bai, Professor of Institute of Genetics and
Developmental Biology, CAS since 2016 after 4 years’ postdoctoral
research work at Max Planck Institute for Plant Breeding Research.
Currently, his research is focused on plant microbiota’s functions in
disease resistance and nutrient uptake by metagenomic
sequencing, high throughput microbial cultivation and reconstitution.
He has published more than 20 SCI papers in Science, Nature, Nature Plants, ISME
Journal and so on.
Roots of crop plants associated with taxonomically diverse microbiota. Understanding
the functions of root microbiota and systematically obtaining the cultured root microbes
are crucial steps for harnessing crop microbiome in sustainable agriculture. Recently,
we identified root bacterial microbiota members significantly associated with crop
growth by performing large scale associations of root microbiota, growth traits and
genotypic variations of field-grown crops. Using individual bacteria and synthetic
community approaches, we validated the functions of root microbiota members in
controlled conditions. In addition, genomes of root-derived bacterial culture collections
showed the metabolic and functional capacity of root microbiota. These data and
resources allow us to reveal the functions and co-adaptation of root microbiota and
field-grown crops.
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Development and Application of Microbial Fertilizer
Prof. Zhiyong Huang
TIB, CAS
Prof. Zhiyong Huang is the Coordinator of the Joint R&D Group on
Bio-agriculture, CCIB, and the Executive Director of Tianjin Key
laboratory of Industrial Biosystems and Processes Engineering. After
many years’ study and working in Japan and America, he has been
a Professor in TIB since 2008. Prof. Huang kept focus on Microbial
Ecology, Environmental Microbiology, Microbiome, and developed a
series of engineered microbial techniques which have been widely used in the
Environment and Agriculture fields. He has published more than 50 SCI papers and
owns 44 patents. He has presided over and participated in more than 40 national, local
and enterprise projects and got several prizes such as Chinese Industry-UniversityResearch Innovation Achievement Award.
Plant growth promoting microorganisms (PGPM) are beneficial microorganisms that
enhance plant growth and reduce the stresses through a variety of mechanisms. Use
of PGPM as microbial inoculants is a safe and sustainable method for agriculture.
Although microbial inoculants have been widely used worldwide, the large-scale use
rate in mainstream agriculture is still low. In order to promote the development and
application of efficient microbial inoculants, we had explored the development and
ecological action mechanism of microbial inoculants (especially the construction of
synthetic microbial community). The results showed that efficient growth promoting
microbial inoculants could be obtained by multiple screening technology. Based on this
method, we developed single inoculants and co-inoculants (synthetic microbial
community) for crops such as cucumber and rice. The results of pot and field
experiments showed that the developed inoculants had obvious effect on promoting
crop growth and yield, and the growth promoting effect of co-inoculants was better than
that of single inoculants. In addition, the analysis of rhizosphere microecology showed
that the regulation of rhizosphere microbiome may be one of the important
mechanisms of microbial inoculants to promote crop growth.
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Joint R&D Groups
In order to further promote the exchange and cooperation, the CCIB has set up six
Joint R&D Groups (JRDGs) on Biomedicine, Bio-agriculture, Future Food, Biomaterials,
Bio-chemicals and Bioenergy to carry on daily academic exchanges, and joint
application of Joint R&D projects in various channels, thus to substantively promote
the international cooperation of member countries in the field of industrial
biotechnology.
Currently, each JRDG has received some scientists’ application to join. Since the CCIB
is one of the International Joint Centers of NC SynBio, we’ve got certain financial
support from the Ministry of Science and Technology of China, and Tianjin local
government to support various activities such as Joint R&D, capacity building and
personal exchange. If you have interest to join the JRDGs or any collaborative ideas,
please don’t hesitate to contact the related coordinators. The following is the contact
information for the coordinators:
JRDG
Biopharmaceutical

Bio-agriculture

Coordinator
Prof. Muhammad Iqbal Choudhary,
ICCBS and Prof. Huifeng Jiang,
TIB
Prof. Zayadan Bolatkhan
Kazykhanuly, KazNU and Prof.
Zhiyong Huang, TIB

Email
jiang_hf@tib.cas.cn

huang_zy@tib.cas.cn

Future food

Prof. Ting Shi, TIB

shi_ting@tib.cas.cn

Biomaterials

Prof. Wenqin Bai, TIB

baiwq@tib.cas.cn

Biochemicals

Prof. Yu Wang, TIB

wang_y@tib.cas.cn

Bioenergy

Prof. Demao Li, TIB

li_dm@tib.cas.cn

Welcome more scientists to join us!
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Introduction to TIB
Tianjin Institute of Industrial Biotechnology (TIB) is jointly
established by the Chinese Academy of Sciences (CAS) and
Tianjin Municipal Government in 2012, committed to promoting
eco-friendly development in industrial sectors by innovative
biotechnology. TIB has set up its mission to substitute renewable
carbon resources for fossil resources, to replace traditional
chemical processing with green bioprocessing, and to upgrade
traditional industries through modern biotechnology. Accordingly, the industrial protein science and
bio-catalytic engineering, synthetic biology and microbial manufacturing engineering, biological
systems and bioprocess engineering are defined as TIB’s core research areas.
Presently, nearly 500 employees including over 100 senior professionals are working at TIB
supported by state-of-the-art core facilities such as high-throughput screening, systems
biotechnology, genome synthesis, fermentation process optimization and scaling-up. Targeting the
global and regional challenges on energy, resources and environment, numerous cutting-edge cell
factories and green bioprocesses were developed here and industrialized. TIB is one of the leading
institutes in China, pioneering the cost-efficient microbial production of bulk chemicals,
pharmaceuticals, food/feed and materials. TIB is well-connected to industry. More than 200
enterprises from all over China have built partnership with TIB. In addition, TIB has established a
national professional incubator, the BIOINN Maker Space, which is the home for dozens of startup companies.
Currently, as the lead Institute, TIB is putting great efforts to build the “National Center of
Technology Innovation for Synthetic Biology”, which is intended to build a bridge connecting
scientific research of synthetic biology with the development of synthetic biotechnology, and
promoting the industrialization of scientific and technological achievements by converging the
talents of CAS and academia, political and financial support of the central and local governments,
the public and private capital and industry via open and innovative mechanisms to offer a unique
platform to host CCIB and international cooperation.
TIB is recognized as the National Base for International S&T Cooperation. It has established
partnerships with over 50 world renowned organizations via versatile mechanisms such as
international joint centers, R&D projects, international conferences/workshops, academic
exchange and training programs. We are looking forward to working together with more
organizations and talented individuals worldwide to welcome the arrival of the bio-economy era for
a greener, healthier and more prosperous world.
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