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Strategic International Collaborative Research Program (SICORP)
e-ASIA Joint Research Program
Executive Summary of Final Report

1. Project Title :

Technologies |
2. Project Period : Oct. 1,2012 ~ Mar. 31, 2016

[Advancement of Asian Cassava Molecular Breeding by Cutting-edge

3. Main Participants :
Japan-side
Name Title Affiliation Role
Plant Genomic :
Pl Motoaki Seki Ig:éner Network Research I(:aAdSeI;A project
Team, RIKEN CSRS
o Plant Genomic
Team, RIKEN CSRS P
lon Beam Breeding Heavy ion
Tomonari Visiting Team, RIKEN Nishina y
Co-PI . S beam
Hirano Scientist Center for Accelerator :
. mutagenesis
-Based Science
Total number of participating researchers in the project: 10
Vietnam-side
Name Title Affiliation Role
Project leader
. Agricultural Genetics | in Vietnamese
Pl Ham Huy Le | Director Institute (AGI) cassava
research
, Sub project
Co-PI Dong Van Director National Key leader
Nguyen Laboratory, AGI in Vietnam
i Deputy National Key Key researcher
Co-Pl | VuAnh Nguyen | p;cector Laboratory, AGI in Vietnam
Total number of participating researchers in the project: 10
Thailand-side
Name Title Affiliation Role
Jarunya Associate | Faculty of Science, .P roject leader
PI ] . ) in Thai cassava
Naranga]avana Prof. Mahidol Univ. research
. Institute of Molecular | Leader of
Kanokporn Associate o
Co-PI Triwitavakorn | Prof Biosciences, cassava marker
y ' Mabhidol Univ. breeding
Co-PI Punchapat Assistant Faculty of Science, Transcriptome
Sojikul Prof. Mahidol Univ. analysis
Total number of participating researchers in the project: 10




SICORP # T#%3E (B - Le + Narangajavana /&)

4. Scope of the joint project

Cassava is an important tropical crop for food security, income generation and industrial
application in many Asian countries. We have applied cutting-edge technologies, such as
functional genomics platform and heavy-ion mutagenesis, and transformation technology
that Japanese groups have developed, to useful cassava plant materials from Thailand and
Vietnam for advancing cassava molecular breeding. We identified useful cassava candidate
genes by microarray analysis and demonstrated that useful cassava plants with increased
tuber root yield can be produced by transformation. We also developed about 1,000 heavy-
ion beam-mutagenized cassava lines and their screening is in progress. We have published
their data in the peer-reviewed international journals and gave several invited talks in the
international meetings. Our collaboration provided various opportunities for education of
cutting-edge and global plant science to young researchers. We have strengthened our
cassava research network and contributed to advancement of cassava molecular breeding.

5. Outcomes of the joint project
5-1 Intellectual Merit

The following academic results have been obtained: 1) We have introduced useful
candidate genes into cassava by transformation technology. Transgenic cassava plants that
overexpress FBA gene showed increased tuber root yield. 2) We analyzed the conditions for
high-efficiency FEC (friable embryogenic calli) induction and transformation in Asian elite
cultivars. 3) Transcriptome analysis using cassava custom microarray identified CAD
resistance-related genes. 4) About 1,000 heavy-ion beam-irradiated KU50 plants were
developed and grown on the cassava field of AGI. Their phenotype screening is in progress.

5-2 Synergy from the Collaboration

We could achieve research objectives of this e-ASIA project by utilizing the expertize
and research environment. We have educated Vietnamese and Thai young researchers
cutting-edge technologies and could strengthen Asian cassava research network. The
information and research resources that have been obtained from the e-ASIA project might
contribute to industrial application and sustainability of human life in East Asia. Many cassava
researchers had much interests in our invited talks (in International Meetings) that present
our cassava collaborative research results.

5-3 Potential Impacts on Society

We have advanced Asian cassava molecular breeding by utilizing cutting-edge
technologies (Japan), knowledge and breeding technologies in cassava (Thailand) and
cassava breeding technology. New JST/JICA Cassava SATREPS Project (Research Title:
Development and Dissemination of Sustainable Production System based on Invasive Pest
Management of Cassava in Vietnam, Cambodia and Thailand; PI: Keiji Takasu, Kyushu
Univ.) has been launched since Apr. of 2016 from our established cassava research network,
platform, technology and resources. Further new international cassava collaboration with
research institutes and universities of other Asian countries, such as China, Indonesia and
India etc. will be also expected in the future.
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1 BRSCHE RS Publication of Articles etc.
1. 1 RERXFEFARFEF—L EDI-ZEERSC) Original Publications (Articles co—authored with the Partner Research Teams)
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2013

Vu Anh Nguyen, Dong Van Nguyen, Yoshinori Utsumi, Motoaki Seki, Tomonari Hirano, Tomoka Abe and Ham Huy Le, APPLICATION OF HEAVY-ION BEAM IRRADIATION IN
COMBINATION WITH PLANT TISSUE CULTURE FOR CREATING KM94 CASSAVA MUTANT LINES. Science and Technology Journal of Agriculture and Rural Development, 5.
26-30, 2013

2014

Dong Van Nguyen, Vu Anh Nguyen, Dung Tien Le, Huong Thi Tong, Quynh Ngoc Thi Le, Ly Thi Le, Hong Ngoc Nguyen, Thu Anh Vu, Nam Hoang Vu, Chikako Utsumi, Yoshinori
Utsumi, Motoaki Seki and Ham Huy Le, EMBRYOGENIC CALLUS INDUCTION AND IMPROVE A PROTOCOL FOR GENE TRANFORMATION ON CASSAVA PLANT, Science
and Technology Journal of Agriculture and Rural Development, 15, 29-35, 2014

2015

Yoshinori Utsumi., Tetsuya Sakurai, Chikako Utsumi ., Ha The Vu., Yoshio Takei., Akihiro Matsui., Tomonari Hirano., Tomoko Abe., Angela E.J. Fernando, Julio Eduardo, Leén Sé&
nchez, Hernan D.Lopez, Jorge Duitama, Sahra Ayling, Manabu Ishitani, Dong Van Nguyen, Vu Anh Nguyen, Le Dung Tien, Kanokporn Triwitayakorn, Punchapat Sojikul, Jarunya
Narangajavana, Ham Huy Le and Motoaki Seki, An Integrated Platform for the Advancement of Molecular Breeding of Cassava. Proceedings of the 9th Regional Workshop
“Sustainable Cassava Production in Asia for Multiple Uses and for Multiple Markets” held in Nanning, Guangxi, China PR, pp. 116—-123, 2015

2015

Punchapat Sojikul, Treenut Saithong, Saowalak Kalapanulak, Nuttapat Pisuttinusart, Siripan Limsirichaikul, Maho Tanaka, Yoshinori Utsumi, Tetsuya Sakurai, Motoaki Seki, Jarunya
Narangajavana. Genome—wide analysis reveals phytohormone action during cassava storage root initiation.. Plant Molecular Biology. Vol.88, 531-543. 2015

2015

Yoshinori Utsumi, Maho Tanaka, Atsushi Kurotani, Takuhiro Yoshida, Keiichi Mochida, Akihiro Matsui, Manabu Ishitani, Supajit Sraphet, Sukhuman Whankaew, Jarunya
Narangajavana, Kanokporn Triwitayakorn, Tetsuya Sakurai, Motoaki Seki, Cassava transcriptome analysis in response to infection of the fungus Colletotrichum gloeosporioides
using an oligo—DNA microarray. Journal of Plant Research. in press. 2016

1. 2.1 RERXMEFUARERF—LEZETLEVAXRAHFEF—LDR)

Original Publications (Articles by the Japanese Research Teams only, excluding the Partner Reasearch Teams)
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2013

Sakurai, T., Mochida, K., Yoshida, T., Akiyama, K., Ishitani, M., Seki, M. and Shinozaki, K. Genome—wide discovery and information resource development of DNA polymorphisms in
cassava. PLOS ONE 8(9) e74056 (2013)

1.2. 2 RERX(BRAUARF—LEEETLEVHEFAURARF—LO®HX)

Original Publications (Articles by the Partner Research Teams only, excluding the Japanese Reasearch Teams)
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2015

Kuldanai Pathompitaknukul., A. Kidjaideaw., Rungsi Charaensatapon., Chuenchit Boonchird., Jarunya Narangajavana., Thipa Asvarak. Antifungal activity of fungal endophytes and
rhizosphere fungi of cassava against causal agent of cassava anthracnose disease. In: Proceedings of the 39th Congress on Science & Technology “Innovative Sciences for a
Better Life”, Thailand (STT39), Bangkok International Trade & Exhibition Centre (BITEC), Bangkok, Thailand, October 21-23, 2013. pp. 842-846.

2015

Ratchadaporn Thaikert, Supajit Sraphet, Athipong Boonchanawiwat, Opas Boonseng, Duncan R. Smith, Sittiruk Roytrakul and Kanokporn Triwitayakorn. Identification of
differentially expressed proteins in cassava infected with Colletotrichum gloeosporioides f. sp. manihotis Journal of Crop Improvement. 29(6): 728-746, 2015

2015

Athipong Boonchanawiwat, Supajit Sraphet, Sukhuman Whankew, Opas Boonseng, Duncan R. Smith, and KanokpornTriwittayakorn. Mapping of quantitative trait loci underlying
resistance to cassava anthracnose disease in cassava. The Journal of Agriculture Science, 2015
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2013 [RiEIFHR. A Eth,. G B R vy N\BRIOEEMR EEZBIEL T IEZ2EEY. 51 (9): 622-627 (2013)

RiEFR. EHREh, A REBHET. FSHEF. E5Et, KHBER. Ha The Vu, Ham Huy Le. Dong Van Nguyen. Vu Anh Nguyen. Kanokporn Triwitayakorn. Jarunya

2015 Narangajavana. B /R B, B O MIEET ILEY X vy /\, HEY DAL RS (Regulation of Plant Growth & Development) . 50(2), 118-124, 2015

1. 4.1 EOHBOEEY BFAFRRF—LEZESFTLEVEXRARRT—LOKE., BELL)

Other Media, e.g. reviews, books (by the Japanese Research Teams only, excluding the Partner Reasearch Teams)
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2015 |iEIFR. BAIRBA. RE7 o7 LDBEEICKDF vy N\ FEEMEDH . JP Biomass—Net Report (40). 40, 1-4, 2015

2015 |BARBA. IMIBRANLRIZEEREINEDEY DOEHF %A EH 159 . RIKEN NEWS, No. 415, 6-9, 2016

1. 4.2 TOMDOEEN(BRARARF—LZEFLVEFARART —LOKE, EFLL)

Other Media, e.g. reviews, books (by the Partner Research Teams only, excluding the Japanese Reasearch Teams)
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2 BLERRK(BIF—, T—HavT, PRI L) Presentations at Academic Conferences etc. (Seminars, Workshops, Symposia)
2.1 PRERMEFARRF—LEERDHER) Conference Presentations (Joint Presentations with Partner Research Teams)
FE =i HxE.EBI. F2%4. 5. AR FRBHX
2014 | BAZE (Japanese) B RBACGEHF), Ham Huy Le(AGI), Jarunya Narangajavana(?tppj() ;’)"’flj)l/:‘H'Exicf'ﬁﬁﬁlﬁﬂ?'—?ﬁfﬁéﬁﬁL‘T:T’)T(:EBIT%);\'—'\"‘V'U‘/ \DFERDHE , L1/ KRA—F%
aa AP R—230 - Dx/N\2014~ RERKF-ECRAIYF T ~ BT RREVI Y (EER) ; B : £r265E9A11-12H
Wi 3R GERD, #H ShEER), NiE #EFEER), X3 RERCGEDD, B4 F(CIAT), Ham Huy Le(AGI), Dong Van Nguyen(AGI), Jarunya Narangajavana(<
2014 | BAZE (Japanese) ER>X), Kanokporn Triwitayakorn(YER2X), B [RBAGER) : 2/ ML RE7 D7 HELDEEICE DX vy I/ \N(FTADER - EMA LZBIEL T 2% B
R AP % BAEMERFISEREL VRO DL ~EPNAFTRAOBRELERICKS ZBIERFOERILEEIELT~ 5/ BAXEEHY v/ R(IE) ; B RS
B 2698138
Motoaki Seki (RIKEN), Yoshinori Utsumi (RIKEN), Tetsuya Sakurai (RIKEN), Chikako Utsumi (RIKEN), Yoshio Takei (RIKEN), Tomoko Abe (RIKEN), Tomonari
Hirano (RIKEN), Manabu Ishitani(CIAT), Dong Van Nguyen(AGI), Vu Anh Nguyen(AGI), Dung Tien Le(AGI), Jarunya Narangajavana(Mahidol Univ.), Kanokporn
2014 |#:E (English) Triwitayakorn(Mahidol Univ.) and Ham Huy Le (AGI);#4 k)L : Advancement of Asian Cassava Molecular Breeding by Cutting—edge Technologies; &% :ERI > |BFEE
Ry L.” Collaboration between Japan and Vietnam for the sustaibable future—Plant science, agriculture and biorefinery=";337f: AGI (/\/ A . A+F L) ; BEF:
26512881
RiE 1R (EE), 3 Bt (B, NiE #EF B, RHF REF GE# . RIS E1F GER) . FE & th (BHF) . Ham Huy Le (AGI), Dong Van Nguyen (AGI),
2014 |BAZE (Japanese) |22runya Narangajavana (RER>K), Kanokporn Triwitayakorn (RERVK), B& F (CIAT), B [REAGEHT) ; 3 bV EFEHEICRDF vy b/ (A TADE s
Ba AP H-EMELZBELT PRA F6ABAXEYERZRFRIVRIVL ~EYOENEEOF A AENDOHEELREYEST ~ 5T RREEXFE TERES
W) ; BEF:ERK2743A168
NiE 1758, EH B, NiE #EF, KXH FEF, BD %, Ham Huy Le, Dong Van Nguyen, Vu Anh Nguyen, Jarunya Narangajavana, Kanokporn Triwitayakorn, 8
2015 |HAREE (Japanese) |[REA TRE7OT7HELOEEICLD Ty U N \DFEROHE . RRERXE QRS URSOLITITINAA~AOBIZNLGT7IO—F#EELTI.E |[BFHEE
RERK, ®R. 2015/7/17
s B J®BA. Ham Huy Le, Jarunya Narangajavana [ iR ERMERW T O 7ICE T2 X vy H N\ D FEROHELE | [/ _XA—232-Dv/\U2014~ KRER K| .
B N N —_ N — 7N -_
2015 [EIAREE (Japanese) | g, 253 2 gwF s i~ |, BRE w5 H Ak, B, 2015/8/27-28 RRE—RR
Yoshinori Utsumi, Tetsuya Sakurai, Chikako Utsumi, Vu TH, Yoshio Takei, Tomonari Hirano, Tomoko Abe, Manabu Ishitani, Dong Van Nguyen, Vu Anh Nguyen,
2015|235 (English) Kanokporn Triwitayakorn, Jarunya Narangajavana, Ham Huy Le, Motoaki Seki. [ Towards Cassava Molecular Breeding of Improved Biomass Productivity and mEEE
"R g Quality in Collaboration with ASEAN Countries ], Towards Increased Plant Productivity through Understanding of Enviromental Responses and Epigenetic RisraR.
Regulation, Kanagawa Japan, 2015/11/24-25
2015 |BAE (Japanese) PREIFER, B HEth, NBMHETF, Vu The Ha, KF RER, FEHE th, [IEEF, B A2, Dong Van Nguyen, Vu Anh Nguyen, Kanokporn Triwitayakorn, Jarunya M
BE AP Narangajavana, Ham Huy Le, BB, TIlREA7 7 HELDEEIZELD BIMEMFvv/ \O R FEHEL. 8ILKE, 2015/12/28 RTTRses
Yoshinori Utsumi, Tetsuya Sakurai, Chikako Utsumi, Vu TH, Yoshio Takei, Tomonari Hirano, Tomoko Abe, Manabu Ishitani, Dong Van Nguyen, Vu Anh Nguyen,
2015 |#EE (English) Kanokporn Triwitayakorn, Jarunya Narangajavana, Ham Huy Le, Motoaki Seki . [ Towards Cassava Molecular Breeding of Improved Biomass Productivity and RAS—FHR
Quality in Collaboration with ASEAN Countries |. World Congress on Root and Tuber Crops. Nanning, 2016/1/18-22
Onsaya Patanun, Minoru Ueda, Yoshinori Utsumi, Akihiro Matsui, Maho Tanaka, Chikako Utsumi, Minoru Yoshida, Jarunya Narangajavana, Motoaki Seki.
2015 |#EE (English) [Molecular analysis of enhanced tolerance to high salinity stress by a HDAC—inhibitor treatment in cassaval. World Congress on Root and Tuber Crops. BiFEE
Nanning, 2016/1/18-22
Yoshinori Utsumi, Tetsuya Sakurai, Chikako Utsumi, Vu The Ha, Yoshio Takei, Tomonari Hirano, Tomoko Abe, Manabu Ishitani, Joe Tohme, Dong Van Nguyen, Vu
2015 |ZEE (English) Anh Nguyen, Kanokporn Triwitayakorn, Punchapat Sojikul, Jarunya Naranjavana, Ham Huy Le, Motoaki Seki. lIntegrated Omic Analysis Towards Advancement of |$B{F:EE

Cassava Molecular Breeding|. World Congress on Root and Tuber Crops. Nanning, 2016/1/18-22




2.2.1 g | - 4R |t 2% F7— Conference Presentations (by Japanese Research Teams, excluding Partner Research Teams
FRAREFARRF—LESFTFLVARAHFRTF—LOHER) ( )
FE = HxE.BEI.FRE4. 5. AB FREK
2013 |28 (English) ;ﬁ%/}f)ﬁﬁ] g%;};)s,ﬁ(iaés;éa Japanese Initiative and Overview of e—~ASIA Project in Japan, 1B vy /N\ER VRIS H L BEBEGEHEMRAGL NF L, T
2013 |Z2E (English) T;ﬁ/li?/ii()iigégzl\élgic}%l;greeding of Useful Cassava using Cutting—edge Technologies. 1 F vy /N\EEURIH L BEEEFEHER(AGL, RhF T
2013 |25 (English) P th (FRHE) . Heavy—ion beam mutagenesis: fundamentals and applications. 1Bl X vy N\EERURIH L BEBEGEHERAGL A F L, N/A), tm
- Fr25%1A8H FEH
2014 |BAEE (Japanese) B8 JREACE®D. iﬁfﬁZH/Zl:ﬁ(;ﬁﬁﬁl§4T?X€$E761’F%0)ﬁ%’éE?E’L'C, SEMCRETIEMEZAMBE~KERHEBELORHELEYIFE i
o 50 ERET 5~ KREMFHATF. Fr2651H18H Tas/R
2014 |BAEE (Japanese) B [REACGEH) . RBIFREER) 24 ML ERSEEICEAF vy /IN\NA(A Y ADERN - 2R LEZBIEL T, 254 F54RBMMARE RS G . RTILS i
o J4TNIR(RR) ; BFF: FR2656A7H TRRES
2014 |BA:E (Japanese) RNiBFFEEREY) ; 24 )L : Molecular breeding of an important tropical crop, Cassava (Manihot esculenta) with East—Asian contries; s
Ba AP FRP EH6FEER—/N—PAIORNAR)—VEFEARFERS G /DT8R (#ER) ; B £R264E8RA7H TERS
2014 |# 55 (English) B [REACGEHRF) ; 24 ~JL: Advancement of Asian Cassava Molecular Breeding by Cutting—edge Technologies ; &4 : ASEANFL 21 T B EI(ASTW). s
BE LENEIS $F4[EF}F 5% BT IPB International Convention Center (7RI —)L, AKX 7)  BEF: F265E8A18H FaR/R
2014 |BAE (Japanese) B [REAGER) . NBIFREER) 24 hL  ERSEEICES T vy U /IN\NAA Y ADEN-EMR EEZBIEL T, 254 F4ECSJ £ T X42014; s
o BT 27 —FR—)UiaE GRE) ; B : ER265F108 158 TEReS
= WBIFRGERT) . B [RBAGERY) ; #A LTI ERTHA X v/ \ONFER o
=£ - — o 7| -
2014 [BAREE (Japanese) | w67 501 Sk R Bl 71 72014 557 - HARE w44  (RE) ; BB - FRL26411 F 12-148 RRI—FHR
Yoshio Takei(RIKEN), Yoshinori Utsumi(RIKEN), Chikako Utsumi(RIKEN), Maho Tanaka(RIKEN), Ken’ ichi Ogawa(RIBS Okayama), Motoaki Seki(Seki)
2014 |#EE (English) A k)L : Overexpression of fructose 1,6—bisphosphate aldolase (FBA) enhances tuber yield in cassava; &% : OBEFR
FR26FEENC-CARPH R ANEM/NAA T REZEBNARKERS G AMLEIZEERF (N A-RhF L) BE: FR266E12A9H
i B REAGEH 2/ ML REGMBEZEMERAW vy N\ S FEROHE; i
2014 |HAEE (Japanese) |¥5%  AXRREZLFR EFEEFXREFE23MT—0LavITERBREICHRCEBRLEERLD BT EREIKRE FhXvo X (Fd); FR27F1 [BEHEE
A28H
2015 |AAREE (Japanese) (B RBA. [HRE7OT7THELOBEICLDIFrI YN\ FEROHEE]. FIRNAF IR/ R—30FFOER. RERARZE-BPEE, WK, 2015/9/25 BiE#EE
s . Motoaki Seki. Overview of the e-ASIA cassava project 2012-2015], The e-ASIA Joint Research Program (e—ASIA JRP) Project Workshop, Thailand Science P
2015 |%&3E (English) . BfrEE
Park, Thailand, 2015/10/12
B . Yoshinori Utsumi. [Japanese approaches towards molecular breeding of cassava in collaboration with Thailand and Vietnam]. pra——
2015 | 3%58 (English) The e-ASIA Joint Research Program (e-ASIA JRP) Project Workshop, Thailand Science Park, Thailand, 2015/10/12 G
Yoshio Takei. Yoshinori Utsumi. Chikako Utsumi. Maho Tanaka. Yoshie Okamoto. Erika Moriya. Miyako Kusano. Kenichi Ogawa and Motoaki Seki. [Effect of
2015 |#EE (English) overexpressing fructose 1,6—bisphosphate aldolase on cassava biomass]. [[EE& 5% “World Congress on Root & Tuber Crops - WCRTC” J. OBEHRRK

M= (fE). 2016/1/18-1/22




2. 2.2 PLHRAR(BERAALRF—LESTLLHEFAITFEF—LDOFREE) Conference Presentations (by Partner Research Teams, excluding Japanese Reasearch Teams)

F£E =i HEE. BB F%FL. 5W. AR FRMHX
2015 |#35E (English) Ham Huy Le. [Overview of the Vietnamese activity in e—ASIA cassava project]. e—ASIA meeting. Thailand Science Park, Thailand, 2015/10/12 BiEEE
2015 |%2E (English) Nguyen Anh Vu, Tong Thi Huong, Vu Anh Thu, Nguyen Van Dong, Le Huy Ham, [Development of new cassava varieties via mutation breeding and genetic s
AR g engineering]. eASIA meeting. Thailand Science Park, Thailand, 2015/10/12 RS
T . Jarunya Narangajavana, [ Overview of the Thai activity in e~ASIA cassava project]. The e-ASIA Joint Research Program (e-ASIA JRP) Project Workshop. P
=R g
2015 |58 (English) NEGTEG, Thailand Science Park, Thailand, 2015/10/12 IR
2015 | %28 (English) Kanokporn Triwittayakorn, 'Molecular breeding for improving disease—resistant cassava]. The e—ASIA Joint Research Program (e~ASIA JRP) Project Workshop. s
aa \Eng NECTEC, Thailand, Science Park, Thailand, 2015/10/12 RS
2015 | %28 (English) Punchapat Sojikul,  Genome-wide analysis: unraveling the puzzle of phytohormones acting in concert during storage root initiation of cassava], The e—ASIA s
aa \Eng Joint Research Program (e—ASIA JRP) Project Workshop. NECTEC, Thailand, Science Park, Thailand, 2015/10/12 RS
s . Treenut Saithong. ILinking genotype to phenotype through cassava modeling]. The e—ASIA Joint Research Program (e—ASIA JRP) Project Workshop. 4 2k v
=R g
2015 |3%58 (English) NECTEC, Thailand Science Park, Thailand, 2015/10/12 IR
Manassawe Lertpanyasampatha, Porawee Pramoolkit, Supanath Kanjanawattanawong.
2015 |#2E (English) Onsaya Patanun, Pawittra Phookaew, Nattaya Pinweha, Unchera Viboonjun, Panida Kongsawadworakul, Herve Chrestin, Xuemei Chen, Jarunya Narangajavana. I
i g I'MicroRNAs and their regulatory roles in Euphorbia plants: Learning from rubber tree and cassava]. Towards Increased Plant Productivity through Understanding RS
of Enviromental Responses and Epigenetic Regulation, Kanagawa Japan, 2015/11-24-25
2015 |ZEEE (English) Ham Huy Le. [Cassava revolution in Vietnam.]. World Congress on Root and Tuber Crops. Nanning. 2016/1/18-22 1BEEE




3 D—42ayF -3 —-L RO LZEDREWorkshops, Seminars, Symposia and Other Events
3. 1. 7—=9ayFw3F— -SRI L
(BARAIAEF—LEBLV T HEFAEITEF—L Ef)Workshops, Seminars, Symposia (Organized by the Japanese and/or Partner Research Teams)

AT SMAK
FE | FELRM FEES A Fh (B&.8ma.R5 | (F—LAY BE
2) J\—
. XSRS ERT — s - s _
Ham Huy Le(AGD,B8 |&1Ee-ASIAF v [= . ZEDOHEAXSF]. e-ASIATOD T HMDIVI 3V DER ., IEDIERRESHIC
2012 | 2013/1/8 = pg () NER S L OG0T AN 30 SWNCHRLT=,
N+ LS FEHZHFINEEIEHE (Dr. Nguyen Thien Nhan) 2 & &9 %A
AGI -Z2BFCSRS MELEMRIREERMESHESN . BRT vy Y/ WEYDS FERE
2013 | 2013/5/22 |EIL 2 FR T2 77 Ty N\HERAEG FEEEAKR-HEES 50 [CRET AR HNDELSRIEZBIELT. AEOHEEOCFEEICLSAM
7 EEMERH VRS (BAR-HEE) T EREMEEEO-EE(CY A% T ol RBDURTH LD T,
N ARbhF LA S ([EHam Huy LefE L (AGDA B AEIANSIXEE [REAE L (FERF)
MIBEEEE1To1= (http://www.riken jp/pr/topics/2013/20130522_1/)
R FLEBRDBABERERIEL. BZEMAFICHT5HmAKE. HEifit
R—FERTOCIHMIEETE - MEL . A= F—L DX, BERIME
HERBEROERXEE, AMLADNATIRNBTFICIRETSLERITOES
2013 | 2013/6/19 RN FLFEZEEME [BER-RNFLEXZE | A)THRTIV(RNF 300 BELBEZEBATI-ODIA—SLDREZEMELTE SN, BX
(MOST) SMAORER# Li=N/A) BIMSIFBILBEER (RTEMR) HIBFEEE T oz, XEDF THam Huy LetE
T (AGDAe-ASIAKL R R L EBHS IL—TEHEDH TS Ty /N ERHZE
[ZDWTRBAL =, KB IARNLATAT40EAWRMIZHT=Y . AT LD
FETLE THot News&EL THUEES LT =,
BHAWEYFL 780 B FEHELTETHAEN ETETEETERR) EERLTERI VRIS D LE
REERIURTI L BELT-. BN DEPNAF AR REHEL TLIAEEREZL VRO D L
2014 | 2014/9/13 BY JREACGEH) . Bl |~ EYN\A AT ADE(BHAKRFERF v /N 60 [CHEFL. ZRHOMRRRNERSNDELLITERGEMALTINT . B
HITEEHEX) RLEERICKDZEAL [ R(BA, JIE) FRE T (B, "RHET7OTHEEEOEEICES T v/ FTRD
REDERILZBIEL BH-EMREFBIELT EWLS2ARLTe-ASIATHEEL TS vy /B
T~ RIZODWTERERLSMELNSBELNFELNT,
A URT) L[SHEYCO2ERALFAZEBL & R v kT —2 (NC-CARP) £e-ASIA
EDORETITON-(F—HFTA4V— B EHELEER . BE BEELEE
5] AP NN K) . Ham Huy Lef#1(AGI) (http://nc—carp.org/info/2448) ., HE¥ /N A A< X}
l'Collaboration ;‘i’é?ﬁi&l};ﬁfﬁ%héE|Zit&Fg'AO)Eﬁ?ﬁf9%€9>7ﬁ9@Al:#ﬁﬁL§§
BY [EEA () .45 [Petween Japanand e ow i sspponge fd)ﬁﬁn ;%75\% A‘é#’bétt L;E%&aﬁﬁh\t{éhf:o I*)bﬂ?—\b_' b
2014 | 2014/12/8 |E #838(EK) . Ham Vietnam for the (AGD) . R L. 1\J 80 IZBEL THHEMARESZBEL TGS, BRER M- LOTEER O £ REH

Huy Le(AGI)

sustaibable future—
Plant science,
agriculture and
biorefinery—

A7

REHET L EDEEHRICODVTERMN TSN B FEHREELTE LV
RiE 1FRR1EL (BB A, “Advancement of Asian Cassava Molecular
Breeding by Cutting—edge Technologies” £LVNS% A k)L Te-ASIATHEEL TLVD
Xy /N\HEBRICDVNTHELTZ, Ham Huy Lel@E(AGDAY., ”
“Development of Biotechnology for sustainable food security in Vietnam”[ZD

WTERL. AN AL TAF v N\ IREEDEERZHMHEL -,




BS[REA. Jarunya

The e—ASIA Joint
Research Program (e—
ASIA JRP)

E AV =R

B [RBAtE L CGE®F) HJarunya Narangajavanal@ £ (IER>K) . Ham Huy Let#
TAGDEHEBLTERI VRO LERELTz, 24, BR, R FLDF vy

INHEEZHELTNDIAEENLET—I avTITHBEL. BHO T vy
MEBRRDIERINDELEBITERGERNGSIN-. B FEHEELEW S

2015 12015/10/12 HarangaJavana, Ham Project Workshop Thailand Science Park 70 SURNE FEET GEB) A, FNF ., "Overview of the e-ASIA cassava
uy Le s o .
project 2012-2015", ~Japanese approaches towards molecular breeding of
cassava in collaboration with Thailand and Vietnam” &ULA\S% A k)L Te-ASIAT
HELTL DT vy / \HRICOVTERLSMENSELAFEONT,
EFEL RO L B REAELTEEM) AEN RITELT@EEERR) EERLTERI VRO LE
[ Towards Increased BELT-. BN DREMNAA R RARAE L ELTHEL TR EISBET
2015/11,/24 Plant Productivity A& R, B2 REDLICHBHFL. RFORAERRNERINDLLLISERGERILSIN
2015 BHRBH., BAIET through Understanding | op o sa et s < o 130 1=, RiE 1FR1E L (BBF) . “Towards cassava molecular breeding of
~11/25 : RATEEF v /AR X ) g o e
of Enviromental improved biomass productivity and quality in collaboration with ASEAN
Responses and countries” EWLVIFA A ML Te-ASIATHEHEL TS T vy S/ \FAE(ZDWLNTHEREK
Epigenetic Regulation ] LemENMNSEDLNFTE LN,
SFEICIERMEINSF Y Y /AR IZA=TAIZL->TRADEBERETSH
IS E (P E)ChitgEsn -, BRAE L (BH) TEESBHBEES AV
@WAgi%ﬂ%&%EA IE”E%%E%I’WOFH / §_0)1 A&Qfﬁ’%%@ﬁﬁﬁ " E"E."(:)ijj sz:o Egﬁﬂﬂiﬁi (EEE}[) [iPIenary
2015 2016/1/18 (FEI'J‘EIEHSTi"f‘Eﬁ%* - |Congress on Root & |H[E. BIZ. Wharton 200 Lecture5 & UKeynote Talk T, NiBIFRIE L (BH) (IRRA2—FH KT, K F
~1/22 = Lkt dl | i Crops — International Hotel BEMRIZOABERRCTERIIL—TOREERRL:-. BT IL—TDOHERIC

EAIN—DIN)

WCRTC”

HLTSMEISKELEONFEONT=. B REAELT B (L. 2FDOH
M ” Abiotic Stress” Msession ZAlfredo Augusto Cunha Alvesi&=+
(EMBRAPA)& (2, Session ChairEL TGEELT=,




4 BFEIZFDE{ERecord of Research Exchanges

4,1 BXRAINSHEFEHEA~DFBIZFEDEIERecord of Visits by the Japanese Side to Partner Institutions
4. 1.1 [BEXR-#E5] (BREAFEF—LAV/IN\—DH)(Japan—Overseas) Only those by Japanese Research Team Members

FE | A B R4 P4 gy | PEEES SDE. RBONE HERE
B ERT EYREE . an o ogess
Y . o = 11— |NNFL /a4 BRE|EBOURDDLEREL. IRERS
2012 2013/1/7 2013/1/10 SR ;a_/_\ Wy LRIBWE | F—L)—5 RS ERZE AF (AGD) TR RIS At 4
BILPHERT EYREE . " o goss _ R
; Yl s o weg |NTL NATH BR|ERIURDY)LICTHRERE SV
2012 | 2013/1/7 2013/1/13 B LTiR ;g—/_\ W7/ LEBRE | HAMRE | g wmmie ac) | ERFEITEADE 7
HILEARAT (CRIESR s an « o oss _ R
37 B2 &0 B Ty S oo oo = RNhFL N4 BE|ERDURDODLICTHERERRBELV
2012 2013/1/7 2013/1/10 THEH %hﬁ%égﬁﬂﬂjﬁnﬁ% MEE BIEFREA (AGD) RIS A bt 4
B ER REESRE R . T e b s
2013 2013/7/29 2013/8/2 R IFR EMELI— BT/ L MEE ’;'{"_tfg ,'b‘-/ A RE ij” ?g,;ﬁ’ﬁﬁ;;‘i@wﬁ%ﬁ’ﬂéﬁ“g 5
RIEFEF — L B AT (AGD) B RO BT D#HZR
RhFL NATH B [-AGIZTHARRRELVCHERHAEITL
KEEFEHAEM(AG) |EHE -AGUZTHry ¥/ \EEGHR
F (LSRR IR AR - RhFL R—FIU | DEBKREER S JUETTOZHF
gy T _ T Hung Long *Hung Long Agricultural Research
2013 2013/9/9 2013/9/15 B R ;gj?ﬁg;ﬁA w7/ b [ F—LU—% Agricultural Research Center| ZTHxvy 5/ \BEli5% AR - 5 7
v Center RA B-EEMEITEEDLE YEF—ILXK
/j(i‘p:’ﬁﬁ <ER—IL il:ﬁﬁ%%iiﬁ&lﬁ%lﬁﬁﬁ%‘%ﬂ%é
g aca
“RrFL NATH B [-AGIZTHIRREZB LUV HRHARITSL
FEEFHAEN(AG) |EhHE AGUZ T vy o/ \EIEBD
B ER REESRE ARhFL R—FIUH [EBRREERSIVEBTOHE -
2013 2013/9/9 2013/9/15 RNiEIFR B EA— WEWMT /L A= Hung Long Agricultural |Hung Long Agricultural Research Center 7
HEWMETF—L Research Center 34 [ICTHvyH/\BEEFHME-RAE-£F
Noavm ReEF—)L [BARITEAEDHLE -IEF—ILKZFIZT
PN MERRSIVERMAEITEELE
Bib2WEmm RIEERR RhF L "—FZm  |+Hung Long Agricultural Research
2013 | 2013/12/15 2013/12/18 RNiEIFE FMELE— WEWMT /L MEE Hung Long Agricultural |CenterlZTHy v/ \EIS% M. 5 4
FIEHEF— L Research Center E-HTbEHE
IE1B$E)F;E}EE i%ﬁﬁ;ﬁ*ﬂ' > [==:] “w N 2 = > W4 2 5
2014 2014/5/12 2014/5/17 RiEIFIR FHEEA— HEYMT /L MEE ST L N AT BRI Fro Y ARERAOESRRERE 6

RBHART—L

BIRZFHZFT (AGD

BrUEMOHR




BILPHRR REERRE

RhFL NI B%

Fro I\ HEERHMOEBINREHER

3 BATTOD s, g - oo =
2014 | 2014/7/13 2014/7/19 RNBFR ;gj&%ﬁi " YET ) L HEE BIEERE (AGD) 45 £ R O i
. e ["AGICTHARFERBLIVERHARITS
BLHRT BEERH T o AR B ahe L AGIS TR vy Y S EESR
2014 | 2014/9/14 2014/9/20 ) PHELA— BT/ L | F—L)—5—| ;i,’:f:,;”ﬂi o |DEBIRREREDES LUEM OB
REHEF—L el Mqﬁﬁ RER—LRZICTHRERB LU
- RHEITEEHE
. e ["AGICTHARFERESLIVERARITS
BCLHRR BHERH T o AR B e AGIS TR vy BEERD
2014 | 2014/9/14 | 2014/9/20 REITR | EERES— BT/ L | BRA e o v [EBRREEREICEEORE -2
RBAEF—L e »x: ER—ILKZICTHERERS SV R
* HEITLbEHE
‘AGIHZTEES VRO LEREL. B
RhFL N/AT B |BRRETo -AGHZTHF vy v\
R ERFRE(AGD) |(BERBROEBKRERER - BfZEL
REFL INATH N |2 N AERERFETHEHISEES
M%ﬁik#— NP RL AROL g KRR B
I e T ] /\/. VAAS x;;luls’Dl,"CE%EmaL:: = Sericulture
it Bdiy L s — 7 11— |Sericulture Center CenterCH vy Y NEEZFERALI-ER/E
2014 | 2014/12/7 2014/12/13 RAREA ;EQE;UE;ZA T/ L | F—L)—4 RhFL R—FIof |BEERUISED L RREDAaEEE
v Hung Long Agricultural |&i&L 7= -Hung Long Agricultural
Research Center =~k |Research Center[ZTEx vy /\BFED
FL HR—FIUH Kk [RAERICDOVTEARE FyuH/\0
NDREIVKRTIHBR (FIADOBRBEZES-OH. KOFRETUR
% TIHERZL, Frvv i N\BEhoH
MM EINLBEEFAT
‘AGIZTEBY VRO D LEFEL. B
RhFL N4 B |BFERETOR-  -AGUITHFryH N
XEEFHEAM(AGD |(HEEBROEHIKREHER - T HiR
REFL AT N L= N AEEXRFETHRRBEZMRE
/«f%ﬁk%“— R L L;: 4%9&@%&“/*#;/“4%5]63}%-63}%3?
BLSHER IR S ER /\/. VAAS 7;|[.L’.)LT’CE%FHHLE *Sericulture
2014 | 2014/12/7 | 2014/12/13 MR |2EBEELA— dEms /L | mma  |Sericulture Center Conter Tt v o/ \REMALI-RAR

RBRARTFT—L

NhF L R—FIoH
Hung Long Agricultural
Research Center =~k
FL R—FIUH BK
DHFERIVKRTIER
=]

BERRLUEROERAEDATREEZ
iR L7T= -Hung Long Agricultural
Research Center|[ZTH vy H/\BIED
RAMRISDOVWTERARE ~Fyvyd/
FHADRGEZST=H, KORE TR
TIFGERZL, ¥y N\BahoE
mNEEINSBEFZATL




RhFL NA(T B
EBEFEWEM(AGD |[-AGIZTEEE S VRISHYLIZSMLUE=
REFL INAT 7N N ABERECTHRIRIGEHE
JABERE RrFL|FTDEELHIZHEFK R L= -Sericulture
BERIKESLUVEILE IN/AT VAAS CenterCHx vy U NELFFERALI-ERR
. MR REZEREEHE | EEE (WHE |Sericulture Center- Nk [35Z 2L 7= -Hung Long Agricultural
2014 2014/12/1 2014/12/13 B I RED T a— YT/ LFIRH ) L. 7"—F 32> Hung|Research Center[ZTH vy Y /\EED /
BF—L Long Agricultural RABRICDOVWTEATRE  FvyH/\D
Research Center Ak [FIFHDRIBEZEST-O. KROFREIUR
F+L FRm—FIomm K ([FTIHERZFEL. Xy N\BHoE A
NHREIVKRTIBR [(NEEINLBEEZFAL
=
2015 2015/5/24 2015/5/27 ESIEL)E BT F—L)—F—| RrkF L N/A AGl |EEFERITEEDLE 4
2015 2015/5/24 2015/5/27 RNiEIFIR BIL 2T MEE RNhF L N/A AG |[EREHAEITEEDHE 4
= s | B a0 AV | BT av T ICTHRERES LU
2015 | 2015/10/11 2015/10/13 Bl IR BA BALFRRERA F—Ll)—4 2088 HEHREE A b 3
. = = B N\ ATV |EERET =9 avTITTHERRB IV
2015 | 2015/10/11 2015/10/13 MBI B2 R WA 2084 HEAREHLA DT 3
= s | HE. EE, Wharton |ERSEBICTHERRSIVCERHAE
2015 2016/1/17 2016/1/23 R R B B F—L1)—4 International Hotel |75 &4t 7
s = = FE. FE, Wharton |ERSBICTHRERRSIVCERRAE
2015 | 2016/1/17 2016/1/23 MBI BEFW AT HR& International Hotel 475 & 4>t 7
. HEEHMIARY PN FE. EE, Wharton |ERSBICTHRRRSIVCERRAE
2015 2016/1/17 2016/1/23 B I R AP BILEHZE (WHEHE) International Hotel [ TH&HE 7
4. 1. 2 [BE-#E5] (AXRBHAEF—LAVS—LHL) (Japan—Overseas) (Excluding those by Japanese Research Team Memebers)
- _ - %% (24, BmA. I HEH
| R RER K4 i G o RABORE 0
LSRR AT (ZRIINESS < " o aess - _
2012 | 2013/1/7 2013/1/10  |BEFHAKER MRt a— HRAMEEX|EImEa f;'{"j;f‘gﬁ!b\%'&gl)’ﬁi E%’ FRIV L THRARRITE S 4
E AEYBHF—L HIBFHLE
BILEMEA BREERM |-, _ s " . - . - -
. it ¢ TOZHILR  |RhFL N/AT BE|FVvI TN\ REGBROESIKRERED
2013 | 2013/7/29 2013/8/2  |RBHIETF E;Z'{;i " W7/ LRR 505 BRI AR (AGD) BEORH ORI 5




4. 2 HFEEA,S BEASDHEFOER

Record of Visits by Partner Reserach Teams to Japan

4. 2.1 [BN—BX)] EFRRARF LA/ N—DH)

. pu — o | B (EE. BTA. " HEE
| me RER R4 P ek e L RBEORE "
B CTEIF—i85#EE, XREWIRRIT
| | LahE, AN ARSERXNEEE
2013 | 2013/5/20 2013/5/23 |Ham Huy Le ﬁi;‘;ﬁ&“;aA'G%e”et"’s E B - RS2 E&fﬂ%ﬁ@%’jT?Eifwi@éﬁ 4
FEHEOREEZEDHRMABIZS - K
=
RIS CEMICSRSICIMNABETEM
King Mongkut” s University of| HY. FOEEPIZIEHCSRS IS F—
2013 2013/10/2 2013/10/30 |Treenut Saithong |Technology Thonburi SEEM B -8 EEERT IZTe-ASIAX A QIR RIS DU 2
(KMUTT) THER. ERAEDITE AL EEER
L=,
RIS CEMICSRSICINABETEMN
S lak King Mongkut” s University of| HY. FOEEPIZIEHCSRS IS F—
2013 | 2013/10/2 2013/10/30 Kal"waa ok Technology Thonburi EEm B - #EEER [ZTe-ASIALRITFE D HE AR RIZ DU 2
alapanuia (KMUTT) THE. HAMEDOITEAHEEE
L=,
| | v o [IABTHRISHEF E1BY, 20
2013 2013/11/29 2013/11/29 Hoat Xuan Trinh Elsgtui’gotectlon Research HEa %i'*@%ﬁﬁ% o ié?ig;gg:;vééﬁggg%?g?g?ﬁﬁw 1
1=
2014 | 2014/10/5 2014/11/7  |Thu Anh Vu ﬁirtii‘t’t‘j,';“g(}%e”etics 7;'37: AR \mep-iRE £/ I%g%g‘;‘;égg Efﬁl’ FroBaAl 3
2015 2015/9/5 2015/9/30 |Huong Thi Tong |AGI MEEBE ;** Tk, BIEFHR EEIEE LN FAEYEREREY 26
4. 2.2 ESN—-AXK] (BFEIHFEF—LAV/N—LISL) (Overseas—Japan) (Excluding those by Partner Research Team Members)
N - . - A%k (@5, Bha. ~ R
2014 | 2014/5/2 2014/5/2  |Bo VanNgwyen [T BEEFETNTI I g ER TS E T it il I
2014 | 2014/6/19 2014/6/19 |BEAZ CIAT(2OVET) HRFAERE  |EH- SRS ﬁ*’"ﬂﬁ%ﬁﬁ%tﬁﬂ?éﬂ%éb 1




Agricultural Genetics

HEE (BEE

HRFCSRSIZHI6M AL, v

= _ . N Al
2014 | 2014/10/5 2015/3/31 [Ha The Vu Institute (AGL, Ak L) E)E e-ASIA BB HEEREF Jridptety iy 178
2014 | 2014/12/7 2014/12/7 |RB&% CIAT(2BYE7) LREAEE  |AGL /NJA AT L ?«“Jh‘/i‘#\lﬁlﬁﬁﬁlzﬁa?éﬂfséb 1
2014 | 2014/12/17 | 2014/12/17 |B&% CIAT(ARYE7) LEHEE |- EESER ﬁvyﬂ/i‘#\lﬁlﬁﬁ%:ﬁa?éﬂgéb 1
HROFEHARH ) S FRE =
2014 | 2014/12/19 | 2014/12/19 |B&% CIAT(AAVE7) ERHEE (/A= alBREmR ﬁwm@mﬁﬂfﬁ?%ﬂ%ﬁb 1
(JIE)
HE4 (&P [EHRCSRSIZ12A A
2015 |  2015/4/1 2016/3/31  [Ha The Vu LB P4 e-ASIA [EL. Frv YN \BEE |REGRRTORG 366
#) MR EF AT




5 4Y%EFHHFE Patent Applications
5. 1. BAFfI0BEHHEE Independent Applications by Japanese Research Teams

- = DHES
H R HEAES FEHADA HEER HEAA (sE/ARE I Z2H) REAE HiFEE

Tl

5. 2. "{HHFE"HOBEEHE Independent Applications by Partner Countries
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5. 3. HFEIHFE Joint Applications
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6 ZEZ Awards
6. 1 ZE Awards

FE BED&ZF ZEH =8 YSELEIE
2014 |E54EBRMIZE RIS SRT (Starch Round Table) & 2014/6/6 BERER., NiEIFHE

2014 |Highly Cited Researchers 2014 (FLy>nOA4—%t) 2014/6/17 |B8IRBA

2015 |Highly Cited Researchers 2015 (FLy>nOA4—%t) 2015/9/9 R R BF

6. 2 PEIRE Newspaper Reports

FE ENEMN %EH REE LB IE
2012 [{eEIZEB#H 2012/10/30 (5
2013 [{e2I%AB#H 2014/9/24 |5M
6. 3 Z0O4h Other
FE ENAH ZEH 2EE YEREIA
s FEW—. B8 R, (R LAMESFEHNERIEHE EEEERZIM
2013 | EBIR—LNR—2 2013/5/22 RNiEIFR (http://www.riken.jp/pr/topics/2013/20130522_1/)
2013 |77 ZHMTR—2IL 2013/12/10 |B§ J&=BH http://astp.jst.go.jp/modules/article/index.php?page=article&storyid=192
http://www.riken.ip/~/media/riken/pr/publications/news/2016/rn20160
2015 |RIKEN NEWS 20164E No. 415, p6-9. 2016/1/6 Bf J=EA 1.pdf
7. TDOfth Other
FRE YSEREIE

2012 |HEARBERLTOREEDRHE

2012 |BBEHY IIL—THAGIZERIIEN=-Fry S/ \OERERHESR (LCMB)IZa7F IIL—FELTSM

2013 |NhFLEFEHAFMEEEHE (Dr. Nguyen Thien Nhan) EIED T, ERAF vy Y/ \EYDO L FEREEDREZ DM

2013 (BY [REACEEBH AR F L BADH ZEFREIL40E FEL S XEABRHSN. SN- BRI

2014 | AR 7 TH#EDASEANT ZHIHAR. F4RRFEEH /NEERITBMN-ER

2014 |/\JAIZTEES R LI Collaboration between Japan and Vietnam for the sustaibable future—Plant science, agriculture and biorefinery— % Bl

2015 |24 Te-ASIAZOD I HMDERT—Hav T

2015 |B§ JRBH(E®) Axrv v S/ \DEESEE"World Congress on Root & Tuber Crops - WCRTC ' Z# iz B S AV /IN—¢ELTER

2015 (B8 RBH(E®H) Xy P/ \DEES:E"World Congress on Root & Tuber Crops — WCRTC”[ZTPlenary Lecture



http://astp.jst.go.jp/modules/article/index.php?page=article&storyid=192
http://www.riken.jp/~/media/riken/pr/publications/news/2016/rn201601.pdf
http://www.riken.jp/~/media/riken/pr/publications/news/2016/rn201601.pdf
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