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Message from German CoordinatorProf. Dr.-Ing. Peter GötzWelcome to Berlin to all participants, guests, colleagues and friends for the 4th Satellite Seminar of the Asi-
an Core-to-core Program on “Establishment of an international research core for new biological fields with microbes from tropical area”. It is a great honour and privilege for me to host the seminar at Beuth University of Applied Sciences in Berlin.  The core to core network now exists for almost 20 years since 1998 with Germany participating since 
2013, and in the current funding period, after Indonesia, Japan and Vietnam, this Satellite Seminar is the first one outside of Asia. From the German side therefore I want to thank all coordinators to make this possible.  For September 4. and 5. 2017, we compiled a demanding program to cover current research topics and 
to allow speakers from the network to present their newest results and insights. A total of 24 scientific lectures are presented in this seminar, 2 keynote lectures and 22 oral presentations. On behalf of the organizing com-mittees, I want to thank the keynote lecturers and oral presenters for their contributions. Elaborating presenta-tions from their experience and their research results is the main issue to make the seminar possible.  I fully expect that the 2017 seminar will be a great success and it will strengthen the international 
outreach of our core-to-core program. Looking forward, we should find new support and ways to continue 
this excellent platform for the exchange of scientific and practical knowledge on the latest developments and 
emerging challenges in our field of research. Aside from the scientific program, the CCP dinner allows for networking and discussion of all aspects of our research. Finding new ideas, new projects and new friendships will continuously strengthen our research core and prepare us for future collaborations.  Again I want to thank everybody in our core-to-core network for the great work and also the funding 
organizations for the financial support of the network. Special thanks go to the members of the organizing 
committees and the supporting staff, who made the event possible. 

For the realization of the seminar in Berlin, we are especially grateful to the co:bios foundation for the finan-cial support.I look forward to your participation in the upcoming event and wish us all a successful and inspiring seminar.Yours sincerely,                                                                  Peter Götz              German Coordinator and Chairman of the Local Organizing Committee        Professor, Beuth University of Applied Sciences, Berlin



The 4th Satellite Seminar                                                                             Core to Core Program (2014-2018)

Beuth University of Applied Sciences                                                                                  September 4-5 2017 - 2 -

Message from Japanese CoordinatorProf. Dr. Mamoru Yamada        It is our great pleasure to hold the 4th Satellite Seminar in the Core-to-Core Program (Advanced Research 
Networks) entitled “Establishment of an international research core for new bio-research fields with microbes from tropical areas (World-class research hub of tropical microbial resources and their utilization)” in Germa-
ny. This is a milestone of our Core Programs because it is the first time to have a seminar outside Asia. I would 
like to express my appreciation for the enormous effort of the organizing committee members of this seminar 
at the German side, especially Professor Dr. Peter Götz and his colleagues, as well as the financial support of Beuth University of Applied Sciences, Berlin.     The Core-to-Core Program (2014-2018) is a post-program of the JSPS-NRCT Core University Program (1998-2007) entitled “Development of thermotolerant microbial resources and their application” and the JSPS-NRCT Asian Core Program (2008-2012) entitled “Capacity building and development of microbial potential and fermentation technology towards new era”, and is expected to create top world-class research centers that partner over the long term with other core research institutions around the world in advancing research 
in leading-edge fields, on issues of high international priority. A large number of scientists are participating in this program, from seven countries of Thai, Vietnam, Laos, Germany, Indonesia, United Kingdom and Japan. 
Thus, we should challenge the new bio-research fields with microbes from tropical areas in this program. The-
re are five projects in this Core-to-Core Program as follows.       Project 1: Explorational Research of Useful Microbes       Project 2: Genome-based Research on Thermotolerant Microbes       Project 3: Research on Environmental Microbes Sustaining Tropical Ecosystem       Project 4: Research on Microbes Useful for Food, Packaging, Health, and Ecosystem       Project 5: Development of Next-generation Fermentation Technology for New Wave     I hope members at German side to work together with counterparts on original research topics related to 
these projects. During this seminar, you may obtain beneficial information or new ideas from presentation and discussion, which promote your further experiments. While, as we have the Young Scientist Seminar every year and some systems supporting a student exchange, this program is expected to contribute not only to microbial sciences but also to education to foster our successors. 
     Finally, I would like to thank all attendants and their contributions to this seminar, and the financial supports of National Research Council of Thailand (NRCT), Japan Society for the Promotion of Science (JSPS), MOST of Vietnam, Beuth University of Applied Sciences, University of Brawijaya and National University of Laos.                                                          Mamoru Yamada                                                       Japanese Coordinator                                                                Professor, Yamaguchi University
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Message from Vietnamese CoordinatorAssoc. Prof. Dr. Ngo Thi Phuong DungWith all pleasure and it is a great honor for me to preside over the message of the Vietnamese side on the occasion of the 4th Satellite Seminar of the Core to Core Program, that will be held on 4th – 5th September 2017 at Beuth University of Applied Sciences, Berlin and kindly hosted by the German counterpart of CCP. The Vietnamese team is very happy to be available to continue our active participation in this new program of Advanced Research Networks on “Establishment of an international research core for new bio-research 
fields with microbes from tropical areas” – World-class research hub of tropical microbial resources and their utilization. Our team is also very delighted to have a good opportunity to join and work with many more coun-terparts from Japan, Thailand, Laos, Germany, Indonesia, United Kingdom and Vietnam.   May I take this occasion to express a sincere thanks to the support institutions of all partner countries, and I 
would like to acknowledge the excellent effort of the organizing committee and team, especially Prof. Peter Götz - the CCP German Coordinator and Beuth University of Applied Sciences.  We are also grateful to the keynote lecturers, the oral speakers and the poster presenters as well as all partici-
pants who significantly contribute to the success of this seminar event.    

We strongly believe that during this event we will learn the informative research findings and useful experien-ces, contributing toward the success of our research collaboration program.                                                    Ngo Thi Phuong DungVietnamese CoordinatorAssociate Professor Biotechnology R & D Institute Can Tho University
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Message from Thai CoordinatorAssoc. Prof. Dr. Gunjana Theeragool I am delighted to welcome all of the distinguished guests and participants to the 4th Satellite Seminar of the Core to Core Program A. Advanced Research Networks on “Establishment of an International Research Core for Bio-research Fields with Microbes from Tropical Areas (World-class Research Hub of Tropical Microbial Resources and Their Utilization)”.
Kasetsart University and Yamaguchi University established the Core University Program with financial sup-port from the Japan Society for the Promotion of Science (JSPS). It took place over 10 years (1998-2007). The success of the 10 year core university program had the potential to be extended to the Asian Core Program. 
This program was created with financial support from JSPS and the National Research Council of Thailand (NRCT), ran for 5 years (2008-2012), and received collaboration from 4 active teams from Japan, Vietnam, Laos and Thailand respectively. Following on from this fruitful collaboration, we have established the Core to 
Core Program A. Advanced Research Networks. This 5 year (2014-2018) program receives financial support from JSPS, NRCT, the Vietnam Ministry of Science & Technology (MOST), the National University of Laos, The University of Brawijaya (Indonesia), Beuth University of Applied Sciences (Germany) and The Univer-sity of Manchester (England).This 4th Satellite Seminar is the third academic activity arranged after the successful Joint Seminar in FerVA-AP2017 (July 26-27, 2017) and International Joint Seminar in Thailand Research EXPO (August 26, 2017). This seminar will provide a good opportunity for the participants to meet and discuss their future areas of collaboration in order to obtain the most fruitful results. In addition, I hope that the presentations and discus-sions which take place during this seminar will spur the participants towards the development of new research opportunities and productive collaboration. On behalf of Thai Coordinator, I would like to express my sincere appreciation to Beuth University of Applied Sciences especially Prof. Dr.-Ing. Peter Götz, German Coordinator, for organizing the 4th Satellite Seminar. My thanks also go out to the invited speakers and all of the oral and poster presenters for contributing their research work to this seminar. Thanks also to the Japanese, Vietnamese, Laotian, Indonesian and English coor-dinators for their cooperation in arranging this 4th Satellite Seminar. Last, but not least, I would like to express my sincere gratitude to JSPS, NRCT, MOST in Vietnam,  the National University of Laos, The University of Brawijaya, Beuth University of Applied Sciences and The University of Manchester for their continuing 
financial support. Gunjana TheeragoolThai coordinator 
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Message from Lao CoordinatorAssoc. Prof. Dr. Somchanh BOUNPHANMYl On behalf of Faculty of Natural Science, National University of Laos, it is great honor for me to deliver over the message of Lao scientist team on the occasion of the 4th Satellite Seminar  of the New Core-to-Core Pro-gram  A. Advanced Research NetworkAs we have  successfully organized all three Satellite Seminars during four years of implementation of the New Core-to-Core Program, I fully expect that the 4th Seminar which will be held on  4-5 September, 2017 in Beuth University of Applied Sciences Berlin,  will also be a great success and will provide as a excellent platform for further strengthen on our Advanced Research Network.In this occasion, I would like to express our sincere appreciation and gratitude to the CCP committee mem-bers, the Japan’s Society for the  Promotion of Science (JSPS)  and The National Research Council of Thailand (NRCT) for kind support and cooperation. We are also so grateful to key speakers, oral speaker and poster presenter for their kind sharing knowledge and experience in this seminar.Finally, I am very pleased to convey  our gratitude and most appreciation to local organizers leading by Pro-fessor Dr. Peter Götz, German Coordinator, for organizing the 4th most fruitful Satellite Seminar of CCP             Somchanh  Bounphanmy               Lao Coordinator                   National University of Laos 
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Message from Indonesian CoordinatorDr. Anton MuhibuddinDear All, Firstly, I express many thanks to Prof. Peter Goetz as a coordinator of CCP for Germany side and also Prof. Mamoru Yamada, as a coordinator of CCP for Japan side who has arranged and facilitated this program. I hope, participation of Indonesian scientists always support CCP programs better. It is not easy to run this program in Indonesia as well as Thailand and Japan which has run since 1987. This is due to the schedule and 
scheme of academic and research funding are different in Indonesia. But, this year our side got enough big support from Indonesia government. We will send 20-40 scientist to Japan for 2 months (The budget is around 400.000 US$). We will support all of their funding need, including living cost and international-local travel expenses. As the country with around 260 million population, the number of scientists in Indonesia is also very big and potential to support development of science and technology in the world. Moreover, the quality and quantity of our natural resources is very great to support the development of world’s science.Overall, I am delighted to welcome all of the speakers and participants in this satellite seminar. On behalf of Indonesia Coordinator, I would like to express my sincere appreciation to Beuth University of Applied Scien-ce, especially to Prof. Peter Goetz for organizing the Seminar. My thanks also go out to all participants for contributing their research work to this seminar. Thanks also to the Japanese, Thailand, Vietnamese, Laotian, Germany and UK coordinators for their cooperation in arranging this seminar. I also would like to express sincere gratitude to University of Brawijaya and University of Wahab Hasbullah, Ministry of RISTEKDIKTI, JSPS, NRCT, Vietnam Ministry of Science & Technology (MOST), the National University of Laos, Beuth 
University of Applied Sciences (Germany) and The University of Manchester (England) for their financial support. Kind regards,Anton MuhibuddinIndonesia coordinator
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Message from UK CoordinatorProf. Dr. Constantinos TheodoropoulosIt is my great pleasure to participate at the 4th Satellite meeting of the Core to Core Programme organised by Beuth University of Applied Sciences Berlin on the held in Berlin, Germany.  It is a great opportunity for the 
Core to Core Programme seminar series to visit Europe for the first time. The Core to Core Programme is a great network for collaboration between Institutions in Japan, Thailand, 
United Kingdom, Vietnam, Laos, Germany and Indonesia, offering a strong and dynamic platform for exchan-ge of ideas and researchers and creating opportunities for real advances in the all important area of industrial 
biotechnology.  I have already participated two years on a row in the seminar series first in Japan two years ago and then in Thailand last year and was very happy with the quality of presentations as well as the strong participation form all the partners.  I am looking forward to continue the fruitful discussions we started last year with a number of members of the programme, which produced a number of successful visits from program partners to my lab in Manchester, as well as to establish new dynamic interactions with other Core-to-Core network members. The UK side can 
offer a number of contributions in the area of Integrated Fermentation technology using a combination of sta-te-of-the-art experimental and computational techniques. The 4th Satellite meeting will help to disseminate the latest research advances from the programme partners and I am particularly looking forward to the generation of new exciting multi-partner collaborations that will emerge through these stimulating days of oral presentations and posters. Finally, I would like to thank the local organisers of this 4th  Satellite Meeting as well as the JSPS and NRCT 
for their financial and academic support of the Core to Core Program.                                                                  Constantinos Theodoropoulos                                     UK Coordinator                 Professor, University of Manchester
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COMMITTEESAdvisory CommitteeMinister, Vietnam Ministry of Science & Technology (MOST)President, Japan Society for the Promotion of Science (JSPS)Secretary General, National Research Council of Thailand (NRCT)Rector, Can Tho UniversityPresident, Yamaguchi UniversityPresident, Kasetsart UniversityPresident, The National University of LaosRector, University of BrawijayaPresident, Beuth University of Applied SciencesPresident, The University of ManchesterEmeritus Prof. Dr. Osao AdachiProgram Steering Committee  Prof. Dr. Kazunobu Matsushita       General CoordinatorAssoc. Prof. Dr. Napavarn Noparatnaraporn     General CoordinatorProf. Dr. Vo-Tong Xuan        General CoordinatorProf. Dr. Mamoru Yamada       CoordinatorAssoc. Prof. Dr. Gunjana Theeragool      Coordinator Assoc. Prof. Dr. Ngo Thi Phuong Dung      CoordinatorAssoc. Prof. Dr. Somchanh  Bounphanmy      CoordinatorDr. Ir. Anton Muhibuddin        CoordinatorProf. Dr. Ing. Peter Götz        CoordinatorProf. Dr. Constantinos Theodorpoulos      CoordinatorProf. Dr. Kenji Matsui        Vice-coordinatorAssist. Prof. Dr. Vichai Leelavatcharamas     Vice-coordinatorMr. Huynh Xuan Phong        Vice-coordinatorAssoc. Prof. Manichanh Sayavong       Vice-coordinatorDr. Ir. Joni Kusnadi         Vice-coordinatorProf. Dr. Shinichi Ito, Leader of Project I     CommitteeAssoc. Prof. Dr. Toshiharu Yakushi, Leader of Project II   CommitteeProf. Dr. Ken Maeda, Leader of Project III     CommitteeProf. Dr. Kenji Matsui, Leader of Project IV     CommitteeAssoc. Prof. Dr. Hisashi Hoshida, Leader of Project V   CommitteeAssist. Prof. Dr. Tomoyuki Kosaka, Sub-leader of Project I   CommitteeProf. Dr. Rinji Akada, Sub-leader of Project II    CommitteeAssoc. Prof. Dr. Osami Misumi, Sub-leader of Project III             CommitteeAssoc. Prof. Dr. Takaya Higuchi, Sub-leader of Project IV   CommitteeAssist. Prof. Dr. Naoya Kataoka, Sub-leader of Project V           CommitteeProf. Dr. Piamsook Pongsawasdi, Leader of Project I   CommitteeAssoc. Prof. Dr. Pornthap Thanonkeo, Leader of Project II   CommitteeAssoc. Prof. Dr. Sunee Nitisinprasert, Leader of Project III   CommitteeAssoc. Prof. Dr. Kosum Chansiri, Leader of Project IV   CommitteeProf. Dr. Savitree Limtong, Leader of Project V    Committee
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Dr. Kaewta Sootsuwan, Sub-leader of Project I    CommitteeDr. Noppon Lertwattanasak, Sub-leader of Project II   CommitteeAssoc. Prof. Dr. Alisa Vangnai, Sub-leader of Project III   CommitteeAssist. Prof. Dr. Chartchai Khanongnuch, Sub-leader of Project IV  CommitteeProf. Dr. Poonsuk Prasertsan, Sub-leader of Project V   CommitteeMs. Naoko Miyaji        Committee and Secretariat Ms. Ratchada Khadat        Committee and SecretariatLocal Organizing CommitteeProf. Dr. Peter Götz (Beuth HS)      ChairmanProf. Dr. Peter Neubauer  (TU Berlin)     Vice-ChairmanProf. Dr. Diana Graubaum (Beuth HS)     CommitteeProf. Dr. Johannes Bader (Beuth HS)      Committee
Prof. Dr. Steffen Prowe (Beuth HS)      CommitteeDr. Joachim Venus (ATB Potsdam)      CommitteeDr. Martin Senz (VLB Berlin)      CommitteeDr. Roland Pahl (VLB Berlin)      CommitteeDr. Katja Karstens (Beuth HS)      CommitteeDr. Johannes Klinger (Beuth HS)      Committee 
Dr. Veit Althoff (Beuth HS)       Committee Ms. Beate Heilmann (Beuth HS)      CommitteeMs. Nikola Naschitzki (Beuth HS)      Committee  Contact information and Secretariat:       Prof. Dr. Peter Götz Email:  goetz@beuth-hochschule.de   Tel: (+49) 30 4504-3924       Mobile: (+49) 179 2035067Prof. Dr. Johannes Bader Email: jbader@beuth-hochschule.de  Tel: (+49) 30 4504-3955 Bioprocess Engineering, Beuth University of Applied Sciences Berlin Address: Seestrasse 64, 13347 Berlin, GermanyCCP Secretariat Germany Prof. Dr. Peter Götz Japan   Ms. Naoko Miyaji  Faculty of Agriculture, Yamaguchi University, 1677-1 Yoshida,Yamaguchi 753-8515, Japan  Tel: +81-83-933-5868, Fax: +81-83-933-5820, E-mail: jsps@yamaguchi-u.ac.jp
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Core-to-Core Program: 4th Satellite Seminar, 4th – 5th September 2017Beuth University of Applied Sciences BerlinBerlin, GermanyTime Detail SpeakerSeptember 3, 2017 (Sunday)Delegates arrive, check in at hotelSeptember 4, 2017 (Monday)9:00 - 9:30 Registration9:30 - 9:45 Welcome adress Vice President Beuth HS Hans Gerber9:45 - 10:15 Introduction of the Program Mamoru YamadaYamaguchi U.Peter GötzBeuth HS10:15 - 11:00 Keynote lecture 1 - Improvement of Vinegar and Bacte-rial Nanocellulose Fermentation at High Temperatures by Adaptive Mutation Gunjana TheeragoolKasetsart U.11:00 - 11:30 Coffee breakSession 1 Research on Environmental Microbes Sustaining Tropical Ecosystem  and Genome-based Research on Thermotolerant MicrobesChairman: Peter Götz11:30 - 11:50 Preliminary study of chemical investigation of hard co-ral-associated bacteria Enjuro HarunariToyama Prefectural U.11:50 - 12:10 Role of Arbuscular Mycorrhiza (AM) and Pseudomonas 
flouresencens in increasing P uptake and corn growth in Andisols Budi PrasetyaUniversity of Brawijaya12:10 - 12:30 Qualification of rtPCR assays for detection of selected pa-thogenic microorganisms in a grass-silage biogas process Steffen ProweBeuth HS12:30 - 12:50 Effects of Ethanol and Sugar Concentrations on Growth and Ethanol Fermentation of Thermotolerant Yeasts and Increasing of Ethanol Fermentation by Adaptation and Mutagenesis Savitree LimtongKasetsart U.13:00 - 14:30 Lunch BreakSession 2 Explorational Research on Useful MicrobesChairman: Johannes Bader14:30 - 14:50 AdvancedBioPro – Establishment of an automated labora-tory for biotechnological process development Beate HeilmannBeuth HS14:50 - 15:10 Exploring the bacteriocin of Lactic Acid Bacteria isolated 
from Etawa goat kefir as anti-biofilm against virulent Kleb-siella pneumonia Tri Yudani M.RarasBrawijaya U.
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15:10 - 15:30 Physiological Characterization and Molecular Identificati-on of Meyerozyma guilliermondii and It’s Potential Anton MuhibuddinUniversity of Brawijaya15:30 - 15:50 Amylolytic Enzymes from L-lactic Acid Producing Entero-coccus faecium K-1 and Their Effects 
Chartchai KhanongnuchChiang Mai U.15:50 - 16:10 Production of 1,3-diols in engineered Escherichia coli Naoya KataokaYamaguchi U.16:30 - 19:00 Tour of Department (on demand)(CCP Coordinator Meeting)
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September 5, 2017 (Tuesday)8:45 - 9:30 Keynote Lecture 2 - Pre-treatment of biogenic feedstocks for the lactic acid fermentation Joachim VenusATB Potsdam9:30 - 9:45 Coffee breakSession 3 Development of Next-generation Fermentation Technology for New Wave Industry IChairman: Katja Karstens9:45 - 10:05 Impact of culture conditions on the stability properties of Lactobacillus acidophilus during further processing Martin SenzVLB Berlin10:05 - 10:25 Hydrogen and Methane Production from Palm Oil Mill 
Effluent Using Two-Stage Thermophilic Fermentation: from Lab Scale to Mobile Unit Poonsuk PrasertsanPrince of Songkla U.10:25 - 10:45 Biobutanol Production with Designed Biomass on Biorefi-nery Kenji SonomotoKyushu U.10:45 - 11:05 Systematic Feedback Isolation Applied for Meta-Fermenta-tion Study Yukihiro TashiroKyushu U.11:05 - 11:20 Coffee breakSession 4 Research on Microbes Useful for Food, Food Preservation, Health and Ecosystem PreservationChairman: Peter Neubauer11:20 - 11:40 SUPPLE – Sustainable plant-based production of extremo-zymes Johannes KlingerBeuth HS11:40 - 12:00 The Role of Glycogen in the Diauxic Shift of E. coli Hiroshi MatsunoYamaguchi U.12:00 - 12:20 The influence of ethanol extract Dioscorea alata L. on 
CD4+CD62L+ and CD8+CD62L+ profile of BALB/c mice model digestive tract allergy Sri Nabawiyati Nurul MakiyahU. Muhammadiyah Yogya-karta12:20 - 12:40 Polyhydroxyalkanoates production with Ralstonia eutro-pha from biogenic waste streams Sebastian RiedelTU Berlin12:40-13:00 Improvement of poly-histidine tag for the production and 
purification of functional proteins

Rinji AkadaYamaguchi U.13:00 - 14:30 Lunch BreakSession 4 Development of Next-generation Fermentation Technology for New Wave Industry II
Chairman: Steffen Prowe14:30 - 14:50 Microalgae growth for the optimization of starch and lipid production: Combining experimental and computational tools Constantinos TheodoropoulosUniversity of Manchester14:50 - 15:10 Monitoring tools for improved characterization of the liquid phase in anaerobic digestion Stefan JunneTU Berlin15:10 - 15:30 Statistical Optimization of Single Cell Oil Production from Starch Hydrolysate and Glycerol by Thermotolerant Ole-aginous Yeast Pichia sp. Scj 01 using Response Surface Methodology Vichai LeelavatcharamasKhon Kaen U.
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15:30 - 15:50 Brewing using Mixed Cultures Roland PahlVLB Berlin16:00 - 16:30 Closing remarks, end of seminar18:30 Conference Dinner for Speakers
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LecturesImprovement of Vinegar and Bacterial Nanocellulose Fermentation at High Temperatures by Adaptive MutationGunjana Theeragool, Kallayanee Naloka, Pornchanok Taweecheep, Minenosuke Matsutani, Toshiharu     Yakushi and Kazunobu Matsushita           16Preliminary study of chemical investigation of hard coral-associated bacteriaEnjuro Harunari, Amit Raj Sharma and Yasuhiro Igarashi       17Role of Arbuscular Mycorrhiza (AM) and Pseudomonas flouresencens in increasing P uptake and corn growth in AndisolsBudi Prasetya, Luqman Qurata Aini          18
Qualification of rtPCR assays for detection of selected pathogenic microorganisms in a grass-silage biogas process 
Steffen Prowe, Katrin Kelemen, Franziska Hannemann       19
Effects of Ethanol and Sugar Concentrations on Growth and Ethanol Fermentation of Thermotole-rant Yeasts and Increasing of Ethanol Fermentation by Adaptation and Mutagenesis Sornsiri Pattanakittivorakul, Noppon Lertwattanasakul, Mamoru Yamada and Savitree Limtong  20AdvancedBioPro – Establishment of an automated laboratory for biotechnological process development Beate Heilmann, Marvin Machava, Elisabeth Grohmann, Steffen Prowe, Carsten Lübke, Wolfgang Jabs, Stephan Hinderlich, Peter Götz, Sabine Hagemann, Johannes Bader     21
Exploring the bacteriocin of Lactic Acid Bacteria isolated from Etawa goat kefir as anti-biofilm against virulent Klebsiella pneumoniaTri Yudani M.Raras            22
Physiological Characterization and Molecular Identification of Meyerozyma guilliermondii and It’s PotentialAnton Muhibuddin, Koko Ady Sulistyo, Antok Wahyu Sektiono      23 Amylolytic Enzymes from L-lactic Acid Producing Enterococcus faecium K-1 and Their Effects on Lactic Acid Production Using Starch as a SubstrateChartchai Khanongnuch, Kridsada Unban, Apinun Kanpiengjai, Goro Takata, Keiko Uechi and Wen Chien Lee              24Production of 1,3-diols in engineered Escherichia coliNaoya Kataoka, Alisa S. Vangnai, Thunyarat Pongtharangku,Toshiharu Yakushi and  Kazunobu Matsushita               25Pre-treatment of biogenic feedstocks for the lactic acid fermentation Joachim Venus             26Impact of culture conditions on the stability properties of Lactobacillus acidophilus during further processing Martin Senz, Sophie Palinski, Sandra Dounia, Maximilian Schmacht, Martin Hageböck   27
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Hydrogen and Methane Production from Palm Oil Mill Effluent Using Two-Stage Thermophilic Fer-mentation: from Lab Scale to Mobile Unit Poonsuk Prasertsan, Sompong O-Thong and Tsuyoshi Imai       28
Biobutanol Production with Designed Biomass on Biorefinery Kenji Sonomoto            29Systematic Feedback Isolation Applied for Meta-Fermantation Study Yukihiro Tashiro and Kenji Sakai          30SUPPLE – Sustainable plant-based production of extremozymesJohannes Klinger, Veit Althoff, Johannes Bader and Peter Götz      31The Role of Glycogen in the Diauxic Shift of E. coliHiroshi Matsuno, Ayumi Osawa, Masayuki Murata, Tomoyuki Kosaka, Mamoru Yamada   32
The influence of ethanol extract Dioscorea alata L. on CD4+CD62L+ and CD8+CD62L+ profile of BALB/c mice model digestive tract allergySri Nabawiyati Nurul Makiyah, Widodo, Muhaimin Rifa’i, and Muhamad Sasmito Djati   33Polyhydroxyalkanoates production with Ralstonia eutropha from biogenic waste streamsSebastian L. Riedel, E. Buzziuk, P. Ferré, A.-M. Marbà-Ardébol, P. Neubauer, Stefan Junne    34
Improvement of poly-histidine tag for the production and purification of functional proteinsRinji Akada, Kazuki Kina, Kazuya Yanai, Mikiko Nakamura and Hisashi Hoshida     35Microalgae growth for the optimization of starch and lipid production: Combining experimental and computational tools Constantinos Theodoropoulos, Gonzalo Figueroa-Torres, Jon Pittman      36Monitoring tools for improved characterization of the liquid phase in anaerobic digestionStefan Junne, E. Kielhorn, A. Bockisch, B. Habermann, P. Neubauer      37Statistical Optimization of Single Cell Oil Production from Starch Hydrolysate and Glycerol by Ther-motolerant Oleaginous Yeast Pichia sp. Scj 01 using Response Surface MethodologyVichai Leelavatcharamas, Kreawthriggul Klinson, Piyawan Buayai and Masao Kishida   38Brewing using Mixed CulturesRoland Pahl             39
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Keynote Lecture     1Improvement of Vinegar and Bacterial Nanocellulose Fermentation at High Tempera-tures by Adaptive MutationTheeragool, Gunjana1,2, Kallayanee Naloka2, Pornchanok Taweecheep2, Minenosuke Matsutani3, Tos-hiharu Yakushi3 and Kazunobu Matsushita3 1Department of Microbiology, Faculty of Science, Kasetsart University, Bangkok 10900, Thailand 2Interdisciplinary Graduate Program in Genetic Engineering, The Graduate School, Kasetsart University, Bangkok 10900, Thailand 3Department of Biological Chemistry, Faculty of Agriculture, Yamaguchi University, Yamaguchi 753-8515, JapanThermotolerant acetic acid bacteria play important role in industrial vinegar and bacterial nanocellulose (BNC) fermentation. We have successfully isolated thermo-adapted strain, TH-3, from Acetobacter pasteuri-anus SKU1108 and an ethanol-adapted strain, 7E-13, from TH-3 strain for commercial rice vinegar fermenta-tion without cooling system. Comparison of chemical compositions in vinegar prepared from various strains revealed that the lowest amount of acetoin in vinegar was obtained in vinegar prepared from TH-3. Based on 
sensory test TH-3 also produced the best flavor whereas 7E-13 produced the best taste. Finally, 7E-13 was selected for further fed batch fermentation and 6.84% acetic acid was obtained from 70 L jasmine rice moromi containing 5.89% ethanol and supplemented with 0.5% YPGD after 24 h cultivation in 100 L jar fermentor at 
37฀C, 400 rpm agitation speed and 0.75 vvm aeration rate. In addition, several thermo-and ethanol-adapted strains were isolated from Komagataeibacter intermedius MSKU3 and K. xylinus MSKU12. Two adapted strains from thermal (KWT-4) and ethanol (KWE-3) adaptation of MSKU3 as well as one thermo-adapted strain C37-10 from MSKU12 were selected. Comparison of vinegar fermentation was carried out by fed batch fermentation at 37 and 38.5°C for 14 days. The tested strains were MSKU3, KWT-4, KWE-3 and mix culture 
of KWT-4-KWE-3. The four strains produced nearly the same amount of acetic acid (5.70-6.48% v/v) at 37°C whereas at 38.5°C, the mix culture, KWT-4, KWE-3 and MSKU3 produced 6.00, 5.94, 5.70 and 2.82% acid respectively. However, both KWT-4 and KWE-3 lost the BNC producing ability and this ability was recover-ed from the four revertants obtained from only KWE-3 not KWT-4. Among the four revertants isolated from KWE-3, one of them possessed 2 bp insertion and the other three revertants showing 1 bp deletion in cellulose synthase operon protein C. SEM micrographs of BNC prepared from those revertants were observed and com-pared to the wild type strain. In contrast, thermo-adapted strain, C37-10, obtained from MSKU12 could en-hance BNC fermentation under static culture at 37°C for 7 days. However, the maximum yield of BNC (8.05 
g/L dry weight) was obtained from the adapted strain at 35°C for 7 days. In conclusion, both types of adapted strains are shown to be useful for understanding the adaptation mechanism and advantageous for vinegar and BNC fermentation at high temperatures.References:Matsutani, M., K. Ito, Y. Azuma, H. Ogino, M. Shirai, T. Yakushi and K. Matsushita. Adaptive mutation re-lated to cellulose producibility in Komagataeibacter medellinensis (Gluconacetobacter xylinus) NBRC 3288 (2015). Appl. Microbiol. Biotechnol. 99:7229-7240.Matsutani, M., M. Nishikura, N, Saichana, T. Hatano, U. Masud-Tippayasak, G. Theeragool, T. Yakushi and K. Matsushita. Adaptive mutation of Acetobacter pasteurianus SKU1108 enhances acetic acid fermentation ability at high temperature (2013). J. Biotechnol. 165:109-119.
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Preliminary study of chemical investigation of hard coral-associated bacteriaEnjuro Harunari1, Amit Raj Sharma1 and Yasuhiro Igarashi11Toyama Prefectural University, 5180 Kurokawa, Imizu, Toyama 939-0398, JapanA number of pharmaceutically useful natural products were isolated from marine organisms such as sponges and tunicates. Such marine invertebrates are the important source of drug screening, however the most signi-
ficant concern is the supply of producing organisms. Recent investigations showed that bacteria are the true 
producers of natural products isolated from marine invertebrates as exemplified by bryostatin 1 and didemnin B. For this reason, bacteria residing in marine organisms are attracting much attention as a new source of drug discovery. Especially, there are few reports for secondary metabolites isolated from hard corals. To the best of our knowledge, no natural products isolated from bacterial species associated with hard corals are reported. The objective of this study is to understand the diversity and potential of secondary metabolites production in hard coral-associated bacteria. Our currently ongoing study suggests that some bacterial isolates from cultured hard corals are producing structurally new compounds. We report taxonomy, screening, and structure analysis of the isolates.

Lecture     1
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Lecture   2Role of Arbuscular Mycorrhiza (AM) and Pseudomonas flouresencens in increasing P uptake and corn growth in AndisolsBudi Prasetya1), Luqman Qurata Aini2)1)Soil Biology Laboratory, Soil Science Dept., Faculty of Agriculture, University of Brawijaya2)Plant Protection Dept., Faculty of Agriculture, University of Brawijaya, Malang, IndonesiaOn the Andisols, phosphorus (P) was absorbed  by Al and  Fe (alovan minerals) becomes unavailable to plants. 
The important  effort to overcome this problem is using biological agents. The  Pseudomonas  fluorescens  bacterium is a biological agent  which was capable to dissolve unavailable soil P, since it can produce organic acids  that can cheated Al and Fe, and dissolved P so available to plants. Arbuscular Mycorrhiza (AM) is a fungus that has access to the source of organic-P via its mycelia which are able to colonize the root-hair. This research aims is to know the role of AM and  P. fluorescens bacterium in increasing P-uptake on Andisols, and also knowing the role of AM and  P. fluorescens in increasing plant growth of corn and know which the combination of AM and P. fluorescens bacterium that is optimum to increase P-uptake  and corn growth. The experimental methods in this research is Completely Randomized Design  and P content of corn was analyzed. Analysis of variance (5%) and follow-up Duncan test was done. The results showed that   inoculation of  AM 
and P. fluorescens have  significantly  increasing P-uptake (24%) and corn growth  (27.59%).Keywords :Arbuscular Mycorrhiza, P. fluorescens, P-uptake  
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Lecture     3
Qualification of rtPCR assays for detection of selected pathogenic microorganisms in a grass-silage biogas process
Steffen Prowe*1, Katrin Kelemen1, Franziska Hannemann11Beuth University of Applied Sciences, Dept 5, Biotechnology, Lab for Microbiology, Berlin, GermanyGrass and corn silage, dung, green and bio waste are used as substrates for biogas processes. Infected substrate might contaminate the whole biogas plant, including the material circuit including the use of digestate for ag-ricultural use. In addition, biological markers are still missing as parameter for control of biogas processes [1], 
but were part of the network project BiogasMarker (03/2013–08/2016) using mesophilic and thermophilic, mono- and bi-phasic biogas demonstration plants.
 A rapid detection and reproducible quantification using qPCR was established in order to evaluate the risk of pathogens during a biogas process. Therefore, during the project Pathogen diagnostic within biogas reactors the development of qPCR based detection systems for some selected relevant pathogens was established.In addition to available detection systems [2, 3, 4, 5], the focus was especially on phyto- and human pathoge-nic microorganism which had been selected by a risk priority analysis [6] such as Xanthomonas translucens, 
Clostridium difficile, C. sordellii and L. monocytogenes. For these assays, an appropriate plasmid vector sys-
tem for the quantification was established. An inter-laboratory assay revealed the need of an optimization and validation of all protocols [7]. The associated protocols were validated and the experimental determination of 
LOD and LOQ were performed. An internal amplification control was also included in all single- and multip-lex PCRs. Spiking experiments did check for interferences.
 The validation was successfully performed using extraction and quantification of biogas samples from dif-ferent biogas plants. All established single- and multiplex assays were able to comply with the requirements 
and might now provide a tool for the identification of key pathogens shown to be most relevant within biogas 
plants. This might enable the definition of biological qPCR parameters for further regulations to control safety of biogas processes. References 
[1] DIN 38414 und VDI 4630 [2] Martine Maes, Paolina Garbeva, O. Kamoen (1996), Phytopathology 86: 63. [[3] Sabine Nutz, Katharina Döll, Petr Karlovsky (2011), Analytical and Bioanalytical Chemistry 401: 717. [4] Christian D. Ahrberg, Andreas Manz, Pavel Neuzil (2015), Scientific Reports 5/11479. [5] Fröschle, B., Messelhäusser, U., Höller, C., & Lebuhn, M. (2015). Fate of Clostridium botulinumand incidence of pathogenic clostridia in biogas processes. Journal of Applied Microbiology, 119(4), 936. 
[6] Alisa Trippner (2013), Master thesis (not published) [7] Michael Lebuhn*, Jaqueline Derenkó, Antje Rademacher, Susanne Helbig, Bernhard Munk, Alexander 
Pechtl, Yvonne Stolze, Steffen Prowe, Wolfgang H. Schwarz, Andreas Schlüter, Wolfgang Liebl, Michael Klocke (2016), Bioengineering 3, 7. 
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Lecture     4
Effects of Ethanol and Sugar Concentrations on Growth and Ethanol Fermentation of Thermotolerant Yeasts and Increasing of Ethanol Fermentation by Adaptation and MutagenesisSornsiri Pattanakittivorakul1, Noppon Lertwattanasakul1, Mamoru Yamada2,3  and Savitree Limtong11Department of Microbiology, Faculty of Science, Kasetsart University, Bangkok 10900, Thailand. 2Applied Molecular Bioscience, Graduate School of Medicine, Yamaguchi University, Ube 755-8505, Japan. 3Department of Biological Chemistry, Faculty of Agriculture, Yamaguchi University, Yamaguchi 753-8515, JapanHigh sugar concentration at the beginning and high ethanol concentration during ethanol fermentation inhi-
bit growth and ethanol fermentation of ethanol fermenting yeasts. Therefore we aimed to study the effect of ethanol and glucose concentrations on growth and ethanol fermentation of the thermotolerant yeasts, and to 
increase the tolerance to ethanol and sugar by adaptation and mutagenesis. Seven effective thermotolerant 
ethanol fermenting yeasts; including five strains of Saccharomyces cerevisiae i.e. M30, Sc90, TJ1, TJ3 and DMKU-S087 and two strains of Kluyveromyces marxianus i.e. DMKU3-1042 and DMKU-KS07; were used. Determination of growth on yeast extract peptone dextrose (YPD) agar at 15-40ºC showed that all strains grew well at 15-37°C and three strains i.e. K. marxianus DMKU3-1042, K. marxianus DMKU-KS07and S. cerevisiae DMKU-S087 grew at 40°C. We selected 37°C incubation temperature for further studies. Growth 
on YPD agar supplemented with 6-16%v/v ethanol at 37°C revealed that all strains grew on YPD agar supple-
mented with 6%v/v ethanol, five strains viz. S. cerevisiae M30, S. cerevisiae TJ3, S. cerevisiae DMKU-S087, K. marxianus DMKU3-1042 and K. marxianus KU-KS07grew on medium supplemented with 8%v/v etha-nol and three S. cerevisiae strains i.e. M30, TJ3 and DMKU-S087 grew on medium supplemented with 10% 
v/v ethanol. None of the strains grew on medium supplemented with 12-16%v/v ethanol. Determination of growth on YPD agar containing 2-30% glucose at 35-40°C revealed that all strains showed good growth in all glucose concentrations at 37°C. Ethanol production by all strains at 37°C in YPD broth containing 20-40% glucose were determined. S. cerevisiae DMKU-S087 produced the highest ethanol concentrations in YPD 
broth containing 25-40% glucose and the highest ethanol concentration of 12.7%w/v was obtained in 40% glucose. Based on these results the thermotolerant strains of S. cerevisiae showed better tolerance to both ethanol and sugar than K. marxianus strains. We attempted to increase the tolerance to ethanol and sugar of S. cerevisiae DMKU-S087by adaptation. The strain DMKU-S087was repeatedly transferred to new medium containing higher ethanol or glucose concentrations. This method improved the tolerance to ethanol and sugar from 10% to 12% and from 40% to 45%, respectively. However, the adapted strains obtained did not increase ethanol fermentation. Mutagenesis by UV and ethyl methane sulfonate (EMS) of S. cerevisiae DMKU-S087 was performed to increase ethanol fermentation. Ninety six mutants out of 262 colonies produced higher et-hanol concentration than the wild type in 15% glucose at 37°C by 8-27%. In molasses broth containing 20% total sugar and 0.1% ammonium sulfate at 37°C and 100 rpm for 48 h, four strains out of 17 strains produced higher ethanol than the wild type by 1.45-7.8%. Mutagenesis could be appropriate mean for improvement of ethanol fermentation.
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Lecture     5AdvancedBioPro – Establishment of an automated laboratory for biotechnological pro-cess developmentBeate Heilmann1, Marvin Machava1, Elisabeth Grohmann1, Steffen Prowe1, Carsten Lübke1, Wolfgang Jabs1, Stephan Hinderlich1, Peter Götz1, Sabine Hagemann1, Johannes Bader11University of Applied Sciences Berlin, Department V: Life Sciences and Biotechnology, Berlin, GermanyWith the interdisciplinary joint research project “AdvancedBioPro” we aim at generating an automated labo-ratory for biotechnological processes. The laboratory will eventually facilitate a complete bioprocess chain within one institution: from initiation and development, over optimization, until upscaling for industrial appli-cation. State of the art robot-based technology for high through-put screening will be combined with already established methods. Furthermore, the newly developed methods will be implemented in teaching schedules at Beuth University of Applied Sciences Berlin. The project will be integrated thematically in the search and production of new antimicrobial agents. Since numbers of antibiotic resistance are rising inexorably, innovative approaches are needed to meet the demands of discovering new substances. At the beginning, a broad variation of bacteria was isolated from environmental samples by applying small-sca-le automation using a basic liquid handling robot. Further planned steps include the implementation of a complex liquid handling platform for microbial isolation and screening. The isolated bacterial strains were 
identified by MALDI Biotyper Systems and screened for antimicrobial activity against human pathogenic microorganisms such as Methicillin-resistant Staphylococcus aureus. Afterwards, antimicrobial substances 
will be purified and tested for toxicity in cell culture systems. Promising candidates will be proliferated in bioreactors and the downstream process will be developed. 
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Lecture     6
Exploring the bacteriocin of Lactic Acid Bacteria isolated from Etawa goat kefir as an-
ti-biofilm against virulent Klebsiella pneumoniaTri Yudani M.Raras11Dept. of Biochemistry and Molecular Biology, Faculty of Medicine, Brawijaya University.email: daniraras@ub.ac.idKlebsiella pneumoniae play a big role for diverse hospital-acquired infections in immunocompetent and im-munocompromised patients. The major infections caused by K. pneumoniae are pneumonia and complicated urinary tract infections and these infections contribute to mortality rates in all age groups, particularly in in-fants. Furthermore, K. pneumonia remains one of the major biofilm-forming nosocomial pathogens. Biofilms are the crucial factors responsible for the development of multidrug-resistant strains. Because of the increasing complexities of most microbial infections and resistance to conventional therapy, alternative therapies are 
required, and screening for small molecules that inhibit the attachment and biofilm formation. The present 
study aims to observe the effects of bacteriocine produced by lactic acid bacteria (LAB) isolated from Etawa 
goat kefir, a popular, healthy,and fermented dairy product consumed by the majority of people in Indonesia on 
biofilm formation by K. pneumonia. 
We have successfully isolated 40 Lactic Acid Bacteria isolates from kefir: 25 from kefir supernatant and 15 
from grain. We began with biofilm assay using Crystal Violet method. It was demonstrated that the spent 
culture supernatant extract of ten isolates of LAB posses potential anti-biofilm. The measurement of Optical Density (OD) showed a reduction of OD on K pneumoniae treated with supernatant extract of bacteriocin of 
LAB isolates.Our future work will be examine the degradation of biofilm of K.pneumoniae under electron 
microscope. When it is proved that the bacteriocin from LAB isolates could destroy biofilm, we would then purify the bacteriocin and identify the type of bacteriocin as well as other important content of the extract of 
LAB that potentially has ability to inhibit the development of biofilm using High Performance Liquid Chro-matography. Concerning the isolates of LAB, we will identify the species of the strain based on their 16s rRNA sequence analysis. Key words: immunocompetent, lactid acid, bacteria, bacteriocin
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Lecture     7
Physiological Characterization and Molecular Identification of Meyerozyma guillier-mondii and It’s PotentialAnton Muhibuddin1, Koko Ady Sulistyo1, Antok Wahyu Sektiono11Direction of Pest and Phytopatology, Department of Agroecotechnology, Faculty of Agriculture, University of Brawijaya, Veteran Street Number 6 - Malang 65145, East Java, IndonesiaYeast isolates from deeper soil needs to be determine their characteristics in liquid medium, ability to live on 
media with different types of sugars, media that containing ethanol with different concentrations and to know their potential as agents biocontrol to Fusarium sp. Molecular identification was aimed to known yeast species based on DNA sequences and than its can be obtained other information related to yeast species and their role in the health of the environment. Result showed that, yeast could grow in all types of sugars at 300C and 370C, the yeast isolates Amb 6, Amb 8, Amb 9, and Amb 17 are fermentative facultative while Kluveromyces marxianus Dmku 3 is fermentative obligate, the yeast isolates also tolerant to media that contain ethanol but yeast can not grow on medium more 
than 10% ethanol concentrations. The results of the molecular identification showed that Amb 6, Amb 8, Amb 9, and Amb 17 were Meyerozyma guilliermondii (Pichia guilliermondii) Telemorf phase (sexual), Candida guilliermondii Anamorf phase (asexual). Based on visual appearance showed there is antibiotic inhibition me-
chanism, so the isolates have a potential as agents biocontrol to Fusarium sp. however there is no difference between treatments.Key words: Yeast, Molecular Identification, Antagonism, and Characterization.
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Lecture     8 Amylolytic Enzymes from L-lactic Acid Producing Enterococcus faecium K-1 and 
Their Effects on Lactic Acid Production Using Starch as a SubstrateChartchai Khanongnuch1,*, Kridsada Unban1, Apinun Kanpiengjai1, Goro Takata2, Keiko Uechi2 and Wen Chien Lee31Division of Biotechnology, School of Agro-Industry, Faculty of Agro-Industry, Chiang Mai University, Chi-ang Mai 50100, Thailand2Department of Applied Biological Science, Faculty of Agriculture, Kagawa University, Miki-cho, Kagawa 761-0795, Japan3Department of Chemical Engineering, Systems Biology and Tissue Engineering Research Center, National Chung Cheng University, Minhsiung, Chiayi, 621, TaiwanAn amylolytic lactic acid bacterium isolate K-1 was isolated from the starchy waste of cassava starch ma-
nufacturing factory and identified as Entercoccus faecium based on 16S rRNA gene sequence analysis. This 
bacterium was capable of producing 99.2% optically pure L-lactic acid from MRS broth containing 10 g/L cassava starch as the sole carbon source when cultivated at 37°C for 48 h. The main starch degrading enzyme activity from extracellular fraction produced by E. faecium K-1 was α-amylase, meanwhile, cyclodextrinase 
was found to be the main starch degrading enzyme in intracellular fraction. An extracellular α-amylase was 
purified to homogeneity by 40-60% ammonium sulfate precipitation, HiTrap Q column, Resource Q column 
chromatographies and finally by Superdex 200 gel filtration chromatography. The molecular weight of the 
purified enzyme was estimated to be approximately 112 kDa with the optimal pH value and temperature of 7.0 and 40°C, respectively. It was stable at a pH range of 6.0-7.0, but was markedly sensitive to high temperatures and low pH conditions, even at a pH value of 5. Ba2+, Al3+ and Co2+ activated enzyme activity, while enzy-
me deactivation was found with Mn2+ and Zn2+. Substrate specificity of the purified α-amylase was higher 
in amylose and no activity was detected against α-cyclodextrin and pullulan. The main hydrolysis product from starch, amylose, amylopectin and glycogen was maltotriose. This bacterium was capable of producing 
L-lactic acid of 8.2 g/L under controlled pH at 6.5 condition in MRS broth containing 10 g/L cassava starch as a sole carbon source when cultivated 37°C for 48 h. The appropriate and cheap nitrogen source to replace the expensive organic nitrogen sources (beef extract, yeast extract and peptone) in MRS medium revealed that 
corn steep liquor (CSL) was the most suitable organic nitrogen source. The most significant medium com-
positions affecting lactic acid production evaluated by using Plackett and Burman design were CSL, cassava starch and sodium acetate. Optimum levels of these components for achieving the maximum lactic acid of 
12.32 g/L predicted by central composite design (CCD) and response surface plot were consisted of 83.46 g/L 
CSL, 37.44 g/L cassava starch and 19.43 g/L sodium acetate. The experimental lactic acid of 13.83 g/L lactic acid was obtained and calculated to 87.7% validation. A control pH condition of 6.5 improved and stabilized the yield of L-lactic acid production directly from starch even at a high concentration of starch at up to 150 
g/L. This paper is the first report describing the properties of purified α-amylase from E. faecium. Additionally, 
pullulanase and cyclodextrinase activities were also firstly recorded from E. faecium K-1. 
Keywords: α-amylase; cyclodextrinase, amylolytic lactic acid bacterium; ALAB; L-lactic acid; starch; Enterococcus faeciumReference:Unban, K., Kanpiengjai, A., Takata, G., Uechi, K., Lee, W.C. and Khanongnuch, C. “Amylolytic Enzymes Acquired from L-Lactic Acid Producing Enterococcus faecium K-1 and Improvement of Direct Lactic Acid Production from Cassava Starch” Applied Biochemistry & Biotechnology (Accepted) (2017)
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Production of 1,3-diols in engineered Escherichia coliNaoya Kataoka1, 2, Alisa S. Vangnai3, 4, Thunyarat Pongtharangkul5,Toshiharu Yakushi1, 2 and Kazunobu Matsushita1, 21Division of Agricultural Sciences, Graduate School of Sciences and Technology for Innovation, Yamaguchi University, Yamaguchi 753-8515, Japan2Research Center for Thermotolerant Microbial Resources, Yamaguchi University, Yamaguchi 753-8515, Japan3Biocatalyst and Environmental Biotechnology Research Unit, Department of Biochemistry, Faculty of Science, Chulalongkorn University, Bangkok 10330, Thailand4Center of Excellence in Hazardous Substance Management (HSM), Chulalongkorn University, Bangkok 10330, Thailand5Department of Biotechnology, Faculty of Science, Mahidol University, Bangkok 10400, ThailandTo widen the diversity of chemical compounds produced by microbial fermentation, synthetic pathways for 1,3-diols were constructed in Escherichia coli. Firstly, 1,3-butanediol was targeted. 1,3-Butanediol is one of the representative 1,3-diols, which has been used as a building block for the production of industrial chemicals including pheromones, fragrances, and insecticides. Despite its large demand, the biological production has been restricted from a non-existence natural synthesis pathway. To achieve 1,3-butanediol production from re-newable sources, a synthetic pathway was designed and constructed in E. coli. The pathway consists of phaAB from Ralstonia eutropha, bld from Clostridium saccharoperbutylacetonicum, and endogenous alcohol dehy-drogenase(s) of E. coli. The E. coli strain harboring the 1,3-butanediol synthetic pathway efficiently produced 1,3-butanediol from glucose under aerobic growth conditions (1, 2). Next, to expand the product spectrum, the 
1,3-butanediol synthetic pathway was modified by replacing phaA with bktB from R. eutropha, because BktB 
has specificity for longer-chain CoA molecules, and pct from Megasphaera elsdenii was added to convert exo-
genously supplied organic acids to their CoA derivatives. The E. coli strain harboring the modified synthetic pathway produced 1,3-pentanediol, 4-methyl-1,3-pentanediol, and 1,2,4-butanetriol from mixture of glucose and propionate, isobutyrate, and glycolate, respectively (3).References: 1. Kataoka N, Vangnai AS, Tajima T, Nakashimada Y, Kato J. Improvement of (R)-1,3-butanediol pro-  duction by engineered Escherichia coli. J. Biosci. Bioeng., 115(5): 475-480. (2013).2. Kataoka N, Vangnai AS, Ueda H, Tajima T, Nakashimada Y, Kato J. Enhancement of (R)-1,3-butane-  diol production by engineered Escherichia coli using a bioreactor system with strict regulation of  
 overall oxygen transfer coefficient and pH. Biosci. Biotechnol. Biochem., 78(4): 695-700. (2014).3. Kataoka N, Vangnai AS, Pongtharangkul T, Yakushi T, Matsushita K. Production of 1,3-diols in    Escherichia coli. Bioresour. Technol., in press (2017).

Lecture     9
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Keynote Lecture     2Pre-treatment of biogenic feedstocks for the lactic acid fermentationJoachim Venus11Department of Bioengineering, Leibniz Institute for Agricultural Engineering and Bioeconomy (ATB), Max-Eyth-Allee 100, 14469 Potsdam, GermanyBesides increasingly important issues with regard to quantity and availability of raw materials together with their properties and quality the feedstock costs are very important for the production of bulk chemicals. Espe-cially for biotechnological processes, in which the carbon of various substrates should be converted into microbial products, there is an increasing interest in the use of cheap raw materials, biogenic residues and wastes. Renewable feedstocks (e.g. lignocellulosics, green biomass, agro-residues, and food waste) are being used as raw materials for the production of microbial lactic acid [1]. Lactic acid, its salts and esters have a wide range 
of potential uses and are extensively used in diverse fields, e.g. bioplastics. The goal is to develop a fermenta-tion process based on the substitution of expensive nutrient supplements by cheaper materials from biomass due to their main proportion of the whole process costs. So, there have been various attempts to provide bulk chemicals like lactic acid from inexpensive raw materials also at low costs. However, these feedstocks cannot be used normally for fermentation directly because the fermentable sugars are bound in the structure especially as cellulose and hemicellulose. They have to under-go a pre-treatment to release these sugar components. Various methods for the pre-treatment are available 
and widely used, e.g. chemical, physico-chemical and/or biological methods. Possible disturbing impurities and inhibitors (e.g. phenolic components from lignocellulosics, heavy metals in municipal waste or recycled 
paper), difficult to use components (e.g. pentoses) and partly fluctuating or relatively low concentrations of 
bio-available carbon sources in these materials should be considered. Special detoxification steps can help to 
improve the fermentability and conversion efficiency of such lignocellulosic hydrolysates. According to the 
difficulties mentioned in the mobilization of fermentable sugars a range of other, easy accessible substrates are suitable for subsequent fermentation processes (such as residues from fruit and vegetable processing, by-pro-ducts from starch and sugar factories or from the baking industry). Depending on the further processing of the lactic acid the separation of impurities after fermentation is a 
major process cost too [2]. Therefore an optimization is necessary to find a balance be-tween the substitution of expensive nutrients and the limitation of interfering or undesirable components of natural raw materials respectively. References: [1] Abdel-Rahman M A, Tashiro Y, and Sonomoto K: Lactic acid production from lignocellulose-derived sugars using lactic acid bacteria: Overview and limits; Journal of Biotechnology 156 (2011) 286-301[2] Pleissner, D., Schneider, R., Venus, J., Koch, T.: Separation of lactic acid and recovery of salt-ions from fermentation broth. J. Chem. Technol. Biotechnol. (2017)92: 504–511
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Lecture     10Impact of culture conditions on the stability properties of Lactobacillus acidophilus du-ring further processingMartin Senz1, Sophie Palinski2, Sandra Dounia1, Maximilian Schmacht1, Martin Hageböck11Research and Teaching Institute for Brewing in Berlin, Research Institute for Biotechnology and Water, Department Bioprocess Engineering and Applied Microbiology, Seestraße 13, 13353 Berlin, Germany2Institute of Food Technology and Food Chemistry, Berlin University of Technology, Gustav-Meyer-Allee 25, 13355 Berlin, GermanyFor the production of probiotic and starter cultures for the food and beverage industry, the viability and vitality of the cells is of major interest, since the declared amount of living microorganisms at the end of shelf-life is a main quality criterion. Thus, it is of fundamental interest to produce cultures which are as robust as pos-
sible to withstand the conditions during the different processing steps and storage until the time of usage or 
consumption. The culture media and the process conditions during the fermentation can significantly impact the stability properties of produced cultures and preparations (Senz et al., 2014). This contribution presents current research for the production of stable Lactobacillus acidophilus cultures. 
One main object of investigation is the media alteration during heat sterilization, which can influence the growth performance, the cell morphology as well as the robustness of the cultures during further processing 
like freezing and drying as well as the storage of dried preparations. The influencing factors are evaluated by means of diverse process analytical technologies (PAT). The results of diverse studies are discussed in respect to improved fermentation and downstream strategies for the production of robust cultures.Reference:Senz, M., van Lengerich, B., Bader, J., Stahl, U. (2014) Control of Cell Morphology of Probiotic Lactoba-cillus acidophilus for Enhanced Cell Stability during Industrial Processing. International Journal of Food Microbiology (192) 34-42.
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Lecture     11
Hydrogen and Methane Production from Palm Oil Mill Effluent Using Two-Stage Ther-mophilic Fermentation: from Lab Scale to Mobile UnitPoonsuk Prasertsan1, Sompong O-Thong2 and Tsuyoshi Imai31Department of Industrial Biotechnology, Faculty of Agro-Industry, Prince of Songkla University, Songkhla 90112, Thailand2Faculty of science, Thaksin University, Phatthalung 93210, Thailand
3Graduate School of Science and Engineering, Yamaguchi University, JapanPalm oil mill effluent (POME) is commonly treated by mesophilic anaerobic digestion for biogas (CH4+CO2) 
production. Some mills use biogas to generate electricity for in-site consumption or off-site connecting to grid to earn revenue. The process on two-stage thermophilic fermentation for production of hydrogen followed by biomethane has been investigated. The two-stage process was developed from lab scale reactors (1 L-5 L) to two sets of mobile units (5 L-25 L then 50 L-250 L reactors). The process development included inoculum preparation, optimization studies, types of reactor (ASBR, CSTR, UASB), batch and continuous mode of fermentation, operation parameters, etc. The process was operated using the HRTs of 2 and 10 days for H2 and CH4 production in the scaled-up process to two sets of mobile units. The two-stage process in 50 L-250 L reactors exhibited the average production rates of 3.68 LH2 /L.d and 23.46 LCH4/L.d with the yields of 0.101 
and 0.763 L/g VS, respectively. Microbial community was Thermoananerobacterium-rich sludge in hydrogen reactor while the archea community was mainly consisting of Methanoculleus sp., Methanosarcina sp. and Methanosarcina thermophila in methane reactor. 
Keywords: hydrogen, methane, palm oil mill effluent, biogas, scale-upPublications: 1. O-Thong, S., Khongkliang, P., Maminin, C., Singkhala, A., Prasertsan, P. and Birkeland, N-K. Draft   genome sequence of Thermoanaerobacterium sp. strain PSU-2 isolated from thermophilic hydrogen   producing reactor, (2017), Genomics Data/12/49-51. 2. O-Thong S., Suksong W., Promnuan K., Thipmunee M., Mamimin C., Prasertsan P. Two-stage ther-  mophilic fermentation and mesophilic methanogenic process for biohythane production from palm  
 oil mill effluent with methanogenic effluent recirculation for pH control, (2016), Int J Hydrogen    Energy/41/21702-21712.3.  Prasertsan P., O-Thong S., Birkeland N. Optimization and microbial community analysis for produc- 
 tion of biohydrogen from palm oil mill effluent by thermophilic fermentative process. (2009), Int J   Hydrogen Energy/34/7448-7459.4. O-Thong S., Prasetsan P., Birkeland N. Evaluation of methods for preparing hydrogen-producing   seed inocula under thermophilic condition by process performance and microbial community analy-  sis, (2009), Bioresour Technol/100/909-918. 5. O-Thong, S., Prasertsan, P., Intrasungkha, N., Dhamwichukorn, S. and Nils-Kåre Birkeland. Optimi-  zation of simultaneous thermophilic fermentative hydrogen production and COD reduction from   
 palm oil mill effluent by Thermoanaerobacterium-rich sludge, (2008), Int J Hydrogen Energy/33/   1221-1231.6. O-Thong, S., Prasertsan, P., Karakashev, D. and Angelidaki, I. Thermophilic fermentative hydrogen   production by the newly isolated Thermoanerobacterium thermosaccharolyticum PSU-2, (2008), Int   J Hydrogen Energy/33/1204-1214.
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Biobutanol Production with Designed Biomass on BiorefineryKenji Sonomoto11Faculty of Agriculture, Graduate School, Kyushu University, Japan
Biorefinery is an integrated process to produce various products including green chemicals and biofuels from 
renewable resources with low environmental impact. Our laboratory has utilized potent microbes in biorefi-neries for converting designed biomass into high value chemicals such as lactic acid (1) and biobutanol (2). Inedible biomass is required for design suitable for the strains and fermentation processes. Designed biomass is also cost-competitive substrate for overall processes including fermentations, which can simplify pretreat-ment and hydrolysis processes for lignocellulosic biomass with less-energy and less-cost. This presentation focuses on development of butanol production bioprocess with inedible resources through the concept “De-signed biomass".
We firstly used several organic acids as designed biomass and succeeded in Salvage synthetic production of 
butanol from butyrate (3-5), lactate (6, 7) and acetate (8, 9). We also reported efficient butanol fermentation without carbon catabolite repression using cellobiose instead of glucose in mixed sugars with xylose (10). Recently, we have achieved simultaneous utilization of hexose and pentose sugars by constructing a designed incomplete hydrolysate from rice straw with low enzyme loading. It improved not only biomass utilization but 
also enzyme efficiency for butanol production, resulting in a highly cost-effective butanol fermentation. But 
glucose-oriented hydrolysis (complete hydrolysis) with high enzyme cost showed ineffective fermentation.References: 1. Abdel-Rahman, M. A. and Sonomoto, K. Opportunities to overcome the current limitations and chal- 
 lenges for efficient microbial production of optically pure lactic acid. (2016) J. Biotechnol., 236,    176-192. 2. Zheng, J. et al. Recent advances to improve fermentative butanol production: Genetic engineering  and fermentation technology. (2015) J. Biosci. Bioeng., 119, 1-9. 3. Tashiro, Y. et al. High butanol production by Clostridium saccharoperbutylacetonicum N1-4 in fed-  batch culture with pH-stat continuous butyric acid and glucose feeding method. (2004) J. Biosci.    Bioeng., 98, 263–268. 
4. Tashiro, Y. et al. Novel high-efficient butanol production from butyrate by non-growing Clostri   dium saccharoperbutylacetonicum N1-4 (ATCC 13564) with methyl viologen. (2007) J. Biosci.    Bioeng., 104, 238–240. 
5. Baba, S. et al. Development of high-speed and highly efficient butanol production systems from bu-  tyric acid with high density of living cells of Clostridium saccharoperbutylacetonicum. (2012) J.    Biotechnol., 157, 605-612. 
6. Oshiro, M. et al. Efficient conversion of lactic acid to butanol with pH-stat continuous lactic acid and   glucose feeding method by Clostridium saccharoperbutylacetonicum. (2010) Appl. Microbiol. Bio-  technol., 87,1177–1185. 7. Yoshida, T. et al. Novel high butanol production from lactic acid and pentose by Clostridium saccha-  roperbutylacetonicum. (2012) J. Biosci. Bioeng., 114, 526-530. 8. Gao, M. et al. Metabolic analysis of butanol production from acetate in Clostridium saccharoperbu-  tylacetonicum N1-4 using 13C tracer experiments. (2015) RSC Adv., 5, 8486-8495. 9. Gao, M. et al. High acetone-butanol-ethanol production in pH-stat co-feeding of acetate and glucose.   (2016) J. Biosci. Bioeng., 122, 176-182. 
10. Noguchi, T. et al. Efficient butanol production without carbon catabolite repression from mixed su-  gars with Clostridium  saccharoperbutylacetonicum N1-4. (2013) J. Biosci. Bioeng., 116, 716-721.
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Systematic Feedback Isolation Applied for Meta-Fermantation StudyYukihiro Tashiro1 and Kenji Sakai1  1Faculty of Agriculture, Kyushu University,6-10-1 Hakozaki, Higashi-ku, Fukuoka 812-8581, JapanRecently, we have proposed a new concept of ‘meta-fermentation’, for productions of value-added substances with controlled mixed culture systems (1). Compared with a pure culture system, there are several advan-tages in meta-fermentation such as no requirement for media sterilization, but still challenges to overcome to decrease by-product formation, and facilitate control of the fermentation process. In addition, because of 
difficulties in analyzing fermentation states, there is little technical knowledge on meta-fermentation, and the theory behind it has not been well established. On the other hand, optically pure L-lactic acid (L-LA) has been used as the feedstock for the synthesis of high-quality polylactic acid as a biodegradable bio-plastic. Many studies have reported L-LA fermentation in pure culture using LA-producing bacteria, while there are fewer 
studies on LA production in meta-fermentation. The factors affecting LA production are poorly understood 
for meta-fermentation to date. In this study, we aimed at investigating the effects of several control factors (temperature and pH control strategy, etc.) on L-LA production in meta-fermentation. Furthermore, we tried to establish isolate method for predominant strains from meta-fermentation.
1. Investigation of effect of several factors on product formations from food waste Meta-fermentations were performed in model kitchen refuse (MKR) medium using a compost as the inoculum (2). In fermentation by pH swing control at 7.0 every 24 h, butyric acid was main product at 30ºC and 37ºC, while L-LA with 100% optical purity was predominantly produced at 45ºC-55ºC by Bacillus coagulans strains (1). The pH constant control at 7.0 shortened fermentation time but decreased L-LA production drastically due to the growth stimulation of heterofermentative Bacillus thermoamylovorans. Deliberately switching from pH swing control to constant control exhibited the best performance for L-LA production (3). These results 
present a novel pH control strategy for efficient L-LA production in meta-fermentation based on a concept 
different from that of pure culture systems.2. Development of systematic feedback isolations for major strains in meta-fermentationWe developed a systematic feedback isolation strategy for the isolation and rapid screening of multiple tar-geted strains from meta-fermentation by combining optimizations of culture conditions and screening by MALDI-TOF MS at colony level. As the results, 3 targeted species and 3 strains closely related to the target species were successfully isolated.References:1.  Y. Tashiro et al., Bioresour. Technol., 146, 672–681, 2013 2.  C. Niisawa et al., J. Gen. Appl. Microbiol. 54, 149–158, 20083.  Y. Tashiro et al., Bioresour. Technol., 216, 52–59, 2016;     4.  P. Poudel, Y. Tashiro et al., J. Biosci. Bioeng., 123, 63–70, 2017.
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Lecture     14SUPPLE – Sustainable plant-based production of extremozymesJohannes Klinger1, Veit Althoff1, Johannes Bader1 and Peter Götz11University of Applied Sciences Berlin, Department V: Life Sciences and Biotechnology - Bioprocess En-gineering, Berlin, GermanyMicroorganisms originating from extreme environments, such as locations with high temperatures or high os-motic pressure, express enzymes called extremozymes due to their robustness to harsh conditions. This makes them of special interest for industrial applications. The SUPPLE project focusses on the development of novel applications for extremozymes in industrial processes. Together with partners from Italy and Germany, the production of antioxidative and detoxifying enzymes from extremophiles is investigated.The production of such enzymes in plant cells allows the expression of complex proteins with optimal gly-cosylation, folding and structure. Therefore, an industrially applicable, plant-based production platform for the expression of the mentioned extremozymes will be developed in this project, to provide biocatalysts for further studies in the cosmetics and food industry. 
As a reference, the enzymes were first expressed in bacteria. For the development of the production process, this was done initially in small cultures in order to prepare a later "scale-up" of the expression. In addition, a 
purification strategy for the enzymes was developed in order to obtain pure enzymes. The cultures and extracts were examined at various stages and the activity of the enzymes obtained was examined in order to analyze the success of the 
expression and the purification steps. This will allow a precise control and optimization of every developed process step.



The 4th Satellite Seminar                                                                             Core to Core Program (2014-2018)

Beuth University of Applied Sciences                                                                                  September 4-5 2017 - 32 -

The Role of Glycogen in the Diauxic Shift of E. coliHiroshi Matsuno1, Ayumi Osawa1, Masayuki Murata1, Tomoyuki Kosaka1, Mamoru Yamada11Gradiate School of Science and Technology for Innovation, Yamaguchi UniversityWhen cultured in a two carbohydrates medium, glucose and lactose, E. coli may uptake them in an order of 
glucose first and then lactose. A short lag phase between the consumption of these two carbon sources, called diauxic lag phase, is considered as the period for lac operon expression (Boulineau et al. 2013). Interestingly, in a simulation result from the stochastic model in (Puchalka et al. 2004), some cells were found to be dead during the diauxic lag phase. It suggests that an uncovered mechanism might be working to support E. coli activities during the lac operon expression.The role of glycogen for the primary carbon source in the early stage of E. coli has been computationally 
confirmed in our previous studies (Yamamotoya et al. 2012) and (Tian et al. 2013) with the hybrid functional Petri net (HFPN) simulation. In this presentation, we show another role of glycogen as a supplemental energy, that is E. coli utilizes glycogen to maintain its life in the diauxic phase. A simulation result conducted by an HFPN model predicts that E. coli without glycogen exhibits a longer 
diauxic lag phase than the one with glycogen. To confirm this prediction, we have experimentally examined 
effects of disruption of glgA for glycogen synthase, glgB for 1,4-α-glucan branching enzyme, and glgC for glucose-1-phosphate adenylyl transferase on growth in minimal medium containing glucose and lactose. All these mutants in addition to a double mutant of glgA and glgB showed a delayed growth after consumption of glucose. The level of glycogen was found to be very low in all mutants tested. Therefore, it is likely that as predicted in the simulation model, glycogen is working in the diauxic lag phase in E. coli.References: (Boulineau et al. 2013).S. Boulineau, F. Tostevin, D. J. Kiviet, P. R. ten Wolde, P. Nghe, S. J. Tans, Single-cell dynamics reveals sustained growth during diauxic shifts, PLoS ONE,8(4):e61686, 2013.(Puchalka et al. 2004)J. Puchalka, A. Kierzek, Bridging the gap between stochastic and deterministic regimes in the kinetic simu-lations of the biochemical reaction networks, Biophysical Journal, 86(3):1357-1372, 2004.(Yamamotoya et al. 2012)T. Yamamotoya, H. Dose, Z. Tian, A. Faure, Y. Toya, M. Honma, K. Igarashi, K. Nakahigashi, T. Soga, H. Mori, H. Matsuno, Glycogen is the primary source of glucose during the lag phase of E. coli proliferation, Biochimica et Biophysica Acta - Proteins and Proteomics, 1824(12):1442-1448, 2012.(Tian et al. 2013) 
Z. Tian, A. Faure, H. Mori, and H. Matsuno, Identification of key regulators in glycogen utilization in E. coli based on the simulations from a hybrid functional Petri net model, BMC Systems Biology, 7, Suppl 6:S1, 2013.

Lecture     15



The 4th Satellite Seminar                                                                             Core to Core Program (2014-2018)

Beuth University of Applied Sciences                                                                                  September 4-5 2017 - 33 -

Lecture     16
The influence of ethanol extract Dioscorea alata L. on CD4+CD62L+ and CD8+CD62L+ 
profile of BALB/c mice model digestive tract allergySri Nabawiyati Nurul Makiyah1,2, a), Widodo2, Muhaimin Rifa’i3, and Muhamad Sasmito Djati31Department of Histology & Biology, Faculty of Medicine and Health Sciences, Universitas Muhammadiyah Yogyakarta, Jalan Lingkar Selatan, Tamantirto, Kasihan, Bantul, Yogyakarta 55183 Indonesia2Postgraduate Student of Biology Department, Faculty of Sciences, University of Brawijaya, Jl. Veteran, Malang, 65145, East Java, Indonesia3Department of Biology, Faculty of Sciences, University of Brawijaya, Malang, East Java, Indonesiaa)Corresponding author: nurul_makiyah@umy.ac.id
Naive T cells and activated T cells express different adhesion molecules and patterns of migration. Naive T cells express CD62L. The research aims to assess the CD4+CD62L+ and CD8+CD62L+ profile of BALB/c mice model allergy on the sensitivity, the challenge and the gastrointestinal tract allergy phase after treatment with ethanol extract of Dioscorea alata L. (EEDA). An experimental study with post test only control group design 
using 63 BALB/c mice was divided into seven groups: control group (I) and treatment groups with the ethanol extract of D. alata L. tubers dose (0.00, 0.17, 2.01, 10.04) g · kg−1 bw (II-V); an antihistamine drug treatment (VI) and diosgenin treatment of 200 mg · kg−1bw (VII). Treatment groups induced with ovalbumin i.p. on 15 d 
and 22 d, orally on 23 d to 30 d subsequently. Mice were sacrificed on (18, 25 and 31) d, the spleen was taken and isolated to measure CD4+CD62L+ and CD8+CD62L+ profile with flowcytometry. The results showed that EEDA dose (0.17, 10.04) g · kg−1 and drug on sensitivity phase, EEDA dose 2.01, 10.04 g · kg−1; and drug on challenge phase; EEDA dose (0.17, 2.01, 10.04) g · kg−1, antihistamine drug and diosgenin on gastrointestinal tract allergy phase increased the percentage of CD4+ expressing CD62L+, but not diosgenin on sensitivity and challenge phase, EEDA dose (0.17, 2.01, 10.04) g · kg−1, and antihistamine drug increased the percentage of CD8+ T cells expressing CD62L+ on the sensitivity, challenge, and gastrointestinal tract allergy phase. The conclusion is EEDA and antihistamine drug increase the percentage of CD4+ T cells and CD8+ T cells expres-sing CD62L+ on the sensitivity, challenge, and gastrointestinal tract allergy phase and diosgenin increase the percentage of CD4+ T cells and CD8+ T cells expressing CD62L+ on the gastrointestinal tract allergy phase of 
BALB/c mice digestive tract allergy model.Key words: cell, adhesion, ethanol, migration
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Lecture     17Polyhydroxyalkanoates production with Ralstonia eutropha from biogenic waste streamsSebastian L. Riedel1*, E. Buzziuk1, P. Ferré1, A.-M. Marbà-Ardébol1, P. Neubauer1, Stefan Junne11 Department of Bioprocess Engineering, Technische Universität Berlin, Ackerstrasse 76, ACK 24, 13355 Berlin, Germany*Corresponding author: riedel@tu-berlin.dePolyhydroxyalkanoate (PHA) biodegradable and biocompatible polyesters are alternatives to petroleum-based plastics. R. eutropha stores excess carbon as PHA polymers under stress or nutrient limitation conditions up to 
90% of its cell dry weight. This efficiency of the wild type strain makes R. eutropha important for industrial PHA production. However, high production costs, together with cheaply available conventional plastic, are preventing their use as bulk material. Carbon feedstock costs are one of the major production costs. This study shows a closed process chain for the production and recovery of PHB and novel PHA co-polymers from low cost biogenic waste streams. In this study, we used industrial rendered waste animal fats from lowest quality, with a high content of free fatty acids, for PHA production studies [1]. Since, besides being inexpensive, the low quality makes the fat very unattractive for other applications, e.g. biodiesel production. In order to screen 
different waste animal fats as carbon source for PHA production, a cultivation method using shake flasks and micro-well plates was developed. Several handling issues had to be overcome, since the high melting tempera-
tures of up to 55°C made the fats difficult to handle and R. eutropha was not able to emulsify the fat efficiently. 
Additionally, reproducibility is often poor and restrict the identification of best conditions. To overcome these 
issues, we applied various shake flask designs and emulsifiers and developed suitable methods for screening. Beside the wildtype for PHB production, we use a recombinant R. eutropha strain that produces the PHA copo-lymer poly(hydroxybutyrate-co-hydroxyhexanoate) (P(HB-co-HHx)) when grown on lipid-based feedstocks [2]. An increasing HHx concentration in the polymer directly correlates to an enhancement of the polymer 
properties as melting temperature, crystallinity and flexibility. This co-polymer has better properties than the homopolymer PHB, which is commonly produced by the wild type strain. PHA recovery was performed with non-halogenated solvents [3]. This process was scaled-up to 100 L. The usage of biogenic feedstocks will allow to reduce the current high market prizes for PHA in the future.References[1] RIEDEL et al., J. Biotechnol., 214, 119 – 127, 2015. [2] RIEDEL et al., Biotechnol. Bioeng., 109, 74 – 83, 2012. [3] RIEDEL et al., Biotechnol. Bioeng., 110, 461 – 470, 2013AcknowledgmentsThis work was part of the project “Bioeconomy International, PHABIO APP - Polyhydroxyalkanoate Biopo-lymers from Animal Waste Fats for the Production of Value Added Biobased and Biodegradable Bioplastic Materials”, funded by the Federal Ministry of Education and Research of Germany.
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Improvement of poly-histidine tag for the production and purification of functional proteinsRinji Akada1,2, Kazuki Kina1, Kazuya Yanai1, Mikiko Nakamura1 and Hisashi Hoshida1,2 1Department of Applied Chemistry, Yamaguchi University Graduate School of Sciences and Technology for Innovation, Ube 755-8611, Japan 2Research Center for Thermotolerant Microbial Resources, Yoshida 753-8515, Japan.
In genetic engineering, highly efficient protein production and purification processes are required for the ap-
plication of useful proteins, such as food processing enzymes and biopharmaceuticals. The protein purification 
process is often difficult even when protein production was successful in host organisms. In yeast, we have de-veloped high-copy overexpression plasmid and an extraction method for overexpressed intracellular proteins. 
The last step is purification process. To purify a protein in a simple way, poly-histidine-tag affinity purification has been developed using the binding of poly-histidine peptide to nickel resin. To improve poly-histidine tag, 
we examined many types of poly-histidine tags attached to the red fluorescence protein (yEmRFP). The yEm-
RFP can be visualized by eye without fluorescence detection equipment, providing easy monitoring of protein 
fate. At first, histidine repeat numbers were increased to achieve strong binding to nickel resin. Although increased histidine number enhanced protein binding to the resin, it decreased RFP production in yeast. The increased ionic strength by longer poly-histidine peptide may interfere with the structural stability of RFP. Therefore, we searched amino acids that alleviate the lower RFP protein production caused by longer poly-His 
sequence. We found that insertion of Pro, Glu, Asp, Gly, Ala, Asn, or Gln was effective to reduce the poly-His 
negative effect on RFP production. Among these amino acids, Glu and Asp are acidic amino acids, which may counteract with the basic character of poly-His. Several amino acids repeats containing His and Glu or Asp 
were designed, and examined their effect on RFP production. Finally, we selected 6xHE sequence as a tag 
for stable protein production and easy purification. In 6xHE sequence, tag protein binding to nickel resin was weaker than 6xHis sequence but the binding and elution were controlled by pH change and addition of ionic 
chemicals. We propose that 6xHE tag will become another choice for protein production and purification from various host organisms. 
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Microalgae growth for the optimization of starch and lipid production: Combining ex-perimental and computational toolsConstantinos Theodoropoulos1, Gonzalo Figueroa-Torres1, Jon Pittman2 1School of Chemical Engineering and Analytical Science, Biochemical and Bioprocess Engineering Group, University of Manchester, M13 9PL, UK2School of Earth Sciences, University of Manchester, M13 9PL, UKMicroalgal biomass has been regarded as a sustainable and renewable feedstock for biofuel production due to its ability to naturally accumulate carbohydrates - mainly in the form of starch – and lipids. These carbon-ba-sed compounds can potentially be used as raw substrates for biofuel production (Brennan & Owende, 2010). 
Studies have shown that carbohydrate and lipid content in microalgae cells is positively influenced under conditions of nutrient limitation. However, this increase in starch and lipid content is coupled with a decrease in biomass production (Figueroa-Torres et al,  2017, Markou, Angelidaki, & Georgakakis, 2012), an adverse 
effect on the overall cultivation process. An efficient approach towards improving starch and lipid production by means of a cultivation strategy involves the use of kinetic models capable of predicting the main compo-sitional elements of microalgae growth (Bernard, 2011). However, there have been very limited modelling 
efforts in the literature regarding the simultaneous production of starch and lipids by microalgal biomass. Thus, the aim of this work is to develop a multi-parameter kinetic model for the optimization of starch and 
lipid production. The proposed model considers a set of intracellular carbon flows between two main cellular compartments: a pool of active biomass and a storage pool comprising of starch and lipids. Model parameters 
were fitted against experimental datasets generated from lab-scale cultivation of Chlamydomonas reinhardtii 
CCAP 11/32C in standard Tris-Acetate-Phosphate (TAP) media under different concentration regimes. Fitting was carried out through an in-house developed optimization algorithm. Validation of the model was then car-
ried out against different experimental datasets. The model can be used to predict three carbon-based cellular pools – starch, lipids, and active biomass – as well as nutrient consumption and pH evolution, useful factors for the establishment of optimal cultivation conditions. References:1.  Figueroa Torres, G. J Pittman J., & Theodoropoulos C.(2017) , Kinetic Modelling of Starch and Li-  pid Formation during Mixotrophic, Nutrient-limited Microalgal Growth. Bioresource Technology  
 http://dx.doi.org//10.1016/j.bior tech. 2017.05.177 2.  Bernard, O. (2011). Hurdles and challenges for modelling and control of microalgae for CO2   
 mitigation and biofuel production. Journal of Process Control, 21(10), 1378–1389. doi:10.1016/j.   jprocont.2011.07.0123. Brennan, L., & Owende, P. (2010). Biofuels from microalgae—A review of technologies for produc  tion, procesing, and extractions of biofuels and co-products. Renewable and Sustainable Energy Re- 
 views, 14(2), 557–577. doi:10.1016/j.rser.2009.10.0094. Markou, G., Angelidaki, I., & Georgakakis, D. (2012). Microalgal carbohydrates: an overview of  
 the factors influencing carbohydrates production, and of main bioconversion technologies for pro- 
 duction of biofuels. Applied Microbiology and Biotechnology, 96(3), 631–645. doi:10.1007/s00253-  012-4398-0
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Lecture     20Monitoring tools for improved characterization of the liquid phase in anaerobic digestionStefan Junne1*, E. Kielhorn1, A. Bockisch1, B. Habermann2, P. Neubauer11 Department of Bioprocess Engineering, Technische Universität Berlin, Ackerstrasse 76, ACK 24, 13355 Berlin, Germany, www.bioprocess.tu-berlin.de2 Institut für Agrar- und Stadtökologische Projekte, www.iasp.asp-berlin.de/*Corresponding author: stefan.junne@tu-berlin.deMonitoring tools for the liquid phase of anaerobic digestion are often restricted to a very few parameters. 
This might be sufficient for an operation at steady-state conditions, but not suitable at dynamic changes of feedstock and loading rate or when – in general – a poor yield is achieved and process optimization and plant 
retrofitting is required. Some examples of improved monitoring in the liquid phase in industrial plants, com-bined with suitable monitoring methods to transfer conditions of the lab into the large scale are presented. 
Novel techniques are introduced that allow the optimization of biogas production on site. The first method 
describes an automated vitality measurement of cells based on the polarizability in an electric field. The cells’ polarizability is dependent on the membrane integrity and transport capacities of ions inside the cell. When 
different process conditions are compared, the polarizability provides a good indicator of the ability of cells to convert carbohydrate sugars and produce methane. If disturbing agents like antibiotics or other inhibitory compounds are present, or in the absence of essential trace metals, the polarizability decreases already very early before a reduction of product formation indicates an activity loss of the cells. Another technique describes the monitoring of cell size distributions directly in culture broth based on laser-
light back-reflection. This method can be used to evaluate the efficiency of pre-treatment methods. A narrow distribution of small particle sizes indicates suitable operation conditions.While sensors are often mounted arbitrarily in the liquid phase, a multiposition probe equipped with several 
sensors, was applied at different positions in an industrial plant, which was fed discontinuously in order to 
achieve fluctuating gas provision. Using these techniques, an improved monitoring becomes feasible: the 
sensors are located at spots, in which process disturbances occur firstly, thus reducing the operational risk at a dynamic feedstock load, while enabling an adjustment of mixing conditions.Improved monitoring can be integrated into model-based approaches, which are then used to predict the ope-
ration under flexible feedstock load, the environmental impact at different operating conditions if combined with a life cycle analysis approach, and as an early warning tool by recognizing the current state of the process.AcknowledgementsPart of the work is funded by the German Federal Ministry of Economics within the framework programme “Biomass energy use” in the project “FlexFeed”, grant no. 03KB101, “Lasersize”, grant no. 03KB120, and by the German Federal Ministry of Research and Education within the framework programme “BioProFi” in the project “EloGas”, grant no. 03SF0455A
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Lecture     21Statistical Optimization of Single Cell Oil Production from Starch Hydroly-sate and Glycerol by Thermotolerant Oleaginous Yeast Pichia sp. Scj 01 using Response Surface MethodologyVichai Leelavatcharamas1, 3*, Kreawthriggul Klinson2, Piyawan Buayai2, 3 and Masao      Kishida4 1Department of Biotechnology, Faculty of Technology, Khon Kaen University, 40002, Thailand 2Graduate school, Khon Kaen University, Khon Kaen, 40002, Thailand 3Fermentation Research Center for Value Added Agricultural Products, Faculty of Technology, KhonKaen University, KhonKaen, 40002, Thailand 4Division of Applied Life Science, Graduate School of Life and Environmental Sciences, Osaka Prefecture University, 1-1 Gakuen-cho, Naka-ku, Sakai, Osaka, 599-8531, Japan, Thermotolerant oleaginous yeasts were isolated from agricultural wastes at 40 °C and 6 isolates of yeasts were obtained. However, only the isolate Scj 01 could also utilize glycerol as a carbon source. Statistical based experimental designs to optimize fermentation condition for single cell oil production from sweet potato hydrolysate and glycerol by this Scj01 strain were conducted by 
using Response Surface Methodology (RSM). Initial screening of important factors influencing single cell oil production, i.e. substrate concentrations, inoculum size (%), initial pH, agitation speed (rpm) and temperature (°C) were tested. Results indicated that only agitation speed (rpm) 
showed statistically significant (p=0.0042) influence on lipid content when sweet potato hydroly-sate was used. On the other hand, initial inoculums size and glycerol concentrations exhibited 
statistically significant (P≤0.05) influences on single cell oil production when glycerol was used as the substrate. Placket-Burman design was further used to optimize the levels of these selected variables, which were agitation speed (rpm), initial pH, inoculum size (%) and glycerol concen-
trations, in order to maximize the lipid content and to determine the interaction effects among the tested variables by using Box-Behnken design or CCD (Central Composite Design) of RSM (Response Surface Methodology). It was found that the optimal conditions for lipid accumulation at 40 °C when sweet potato hydrolysate was used were 3% inoculum size, 200 rpm and initial pH 
4.0, in which the obtained lipid content of 2.24 g/l or 42.5% (w/w) on the cell dry weight basis was estimated. On the other hand, the optimal conditions for lipid accumulation when glycerol was used were 1% inoculum size, initial pH 6.0 and 4% glycerol and the obtained lipid content of 1.19 
g/l or 40.9% (w/w) on the cell dry weight basis was estimated. Analysis of fatty acid compositions 
of the yeast oil by GC showed that both substrates consisted of similar fatty acid profile in which oleic acid was the major fatty acids (66.4 and 55.4%) while palmitic acid (12.4 and 20.0%) and linoleic acid (7.3 and 9.8%) were also found. These fatty acid contents were similar to the plant oil. Single cell oil from this oleaginous yeast, thus, could be an alternative potential oil feedstock for biodiesel production. Reference:1. P. Buayai, V. Leelavatcharamas and M. Kishida (2012). Economical sweet potato enzymatic hydrolysis for using as carbon source for single cell oil production by thermotolerant oleaginous yeast. In Fuelling the future: Advances in science and technologies for energy generation, tran-sission and storage. Ed. A. Mendez-Vilas. Brown Walker Press, Boca Raton, Florida. p 48-51.
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Brewing using Mixed CulturesRoland Pahl11University of Applied Sciences Berlin, Department V: Life Sciences and Biotechnology, Berlin, GermanyMixed culture beers have traditionally been a niche area of brewing but nonetheless some of these beer styles have survived over the centuries. Recently this niche style of brewing has enjoyed a revival in popularity not 
only in Europe but worldwide. These “sour beer” mixed cultures highlight flavour and aroma profiles obtained 
by the use of different microorganisms specifically Saccharomyces yeasts, lactic bacteria as well as non-Sac-charomyces yeast strains.
Of interest to the VLB are not specifically the traditional methods of the styles using these mixed cultured but also confronting the challenges that such cultures present and managing them with the controlled use of microorganisms as well as the use of modern production methods to increase reproducibility, production as well as microbiological safety within the brewery.Within the framework of these challenges are a number of areas of interest. Included in these areas are the 
specific characteristics of the microorganisms themselves (acid production, temperature optimum, ester pro-
duction etc.) and their effect on the final product as well as ease of use, safe dosing procedures as well as 
effective cleaning and disinfection.In recent experiments, controlled procedures have been completed using Saccharomyces cerevisiae, Lacto-bacillus delbrueckii, and Brettanomyces bruxellensis to produce the traditional Berlin sour beer “Berliner Weisse”.
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