Web 2HNR—>

SICORP #& 1T & (HARIBTER PI - hE{RIT A4 Pl ERGE)

W B EIR L FRFZE 7 1 7 5 A (SICORP)
F A — o [ 35 A

T et

RS

1. WFFERREA - TREW LR BAE R O aERIRINC & 2 “RAEHTPEY) O RERIfRAT )
2. W7 ER 29 11 H~HF 343 A

3. ERBIMBIREES

H AR TF— L
K4 [ P& iEieegi!
W R E Ba[ES AR EA Bz HORRT KRFPt | h9ekts
PR ER
£ 5 W FER | R WHKRT RF¥ER | B r#E BBLR
L [FIMFZEE PR AER T 4L
E75 HOER BhZ# WHRT RFERE | RO A ST
LR PRI E
E75 AL H— | BhE KT RFpe | HEEE ST, g
LR i3 R ER Bk
wrse sz =G FEE | REREAE | HERT R¥ERE | HBEEREE AT
wrse sz £ B KpPedE | KRy KR¥EPE | 8RB RS
WFEH R oo 22 A5t £k 13 4
FHFA T —
K4 fedie iV iEaeagi!
i R HA A | B PN S Tt T e i
I« RIRFEDbF
WHIEET
EEyls) 7 XU | B B R KPR | B EE. RBBLR
IL[E I 1) B RRFEYbF | HEE
WFIEET
E5 Bk A Hz B K SREPE | BB & AT
IL[E I B« RIRFEDbF
WFIEET
il e Guo-Dong Bh# B oK EERER | BB AT
Chen o KIREM b
WHIEET
WS INE Chuan-Xi RA R | BRI KT EEpeh | BRI
Wang o RIREM b
WHIEET
WroEs s Wan-Yang RARZ | B RY B | B S AT
Sun o KEIREM b
WHIEET

W TR T D SNk ZEE K

104

4. [EERILRIBFFE OB

RERTIIBE . W5 R OEMFENILE L T 5 —J7, iIRETITbh 2 {ba M
BERF TR 1T S RIC L D L O S L. TS XK > TAEVMDILEDERRE T > v % VR5E
BITHEE SN2V ER L\, KT, A8 L MEM O LR EER 2RI L, #d
WOWEEPERT v X Vv ERKIRIERE L. WEEPEZAT 9 120 O FEDOBRFEIZIRY Mie,
AN T ORISR TIEFEI L2 (RIREUS 77 &2 AR R 296 LT3



SICORP #& 1T & (HARIBTER PI - hE{RIT A4 Pl ERGE)

B4 252 & COMEAEORH FEEZRET S, FikL LT MS/MS x> k7 —7  CRISPR,
ABT ) A, ) E =AY Y == 7 ERF O E AL ALEY. BliE DM
FRIFENTHAT 5 2 & T, MELEE~EORIT D,

BRmIIE

1) MW D OREBNEREY O

2) FEBNAEBED D OIS LB O B, & iERE

3) EM-AEM O A R & T S e

4) BB RRDOTFEZE AW T AR OB & & D Zs

5) KIRE(E T 2TEMHILT 2= U ¥ — DR

1-3 12K > TREENTLAEY. HIRITH LT 4 OFETREEREOMIT, WL Z1TV, B
MR T A T F7 ) —%BET 5, o274 77 ) —%FHLT, 5 TS HIKIRERR
T ORBUCE DL LW E ST 5,

5. [EBRICFENFZEORER
5-1  EBRILFEMFZEOFATR R I L OVERMPN A

HHEMIDS 51X WP SEFREY 2> & ONERAEM O BB, WP2 FEMNAEMES b DIESy
TALEY O BB, EEREIZ X - T, ZEOFHNER, (LAY BB THiv, HAMD
51X WP A - DA B 2 W0 B B, WP4 A£G FiEZ W
BR K DOFRR L O T RO X miEiith & 2 o= =71 7 &1 o7z,
X5, WP4 2 C, HEML, BARAOILFET, NAEREOBGFEIE, BEIERIM T,
FHLEY. BEEDRE., FHRLAEWAFED T2 DO IERRBESR FOSOREENM T, =
O OFERIT, B Nature Gl #E S, AGKRDE, XA A= v=T V7D
T, RE7A X7 e B2 DB ER 2 THFE LT,

5-2 [EERILFEZEC & HARERZE

AIEFRBFFEZBE LT, 14448 0 CEER, BARVWONERES ., ERFEE, =
\ZATE T 5 RFFE AN 1-2 BEREZNENORZBICHET D 2 L T, BB AR, 7
U4 AByvarkEliTolz, £, 2019 5 2 A KRR A REY T2 Ry v Ll L it
MU= a vV Ry LERET D 2 LT BHEp5EE L AR A24TV), AN E
RHE AN D, WEOFN AR, FBEAERE L, TR, mEOLRF7EEED
AT N RKDNIIHE L, EERMABRDEN S - 72 LW 5,

5-3 [EFRILFENIIERR DB MR &A% DRE

AW R ORI L, BT, ZRETICRIN TRV, EIRLTEELZ LS
W OEG RIS IRI, A BIER T =7 U T K DU B W A PE R OREEE DTSR
FRARDERE L AL FILC ORI DA R TER DT DTz, 4% b2l TREIE L
B A T B AEPED LR AMEAE S 2T MTHET D EFEGERZBE L, G
MEdED 2D Z LT, FmaTRERPIFEHIE~E 'L TS TETH D,



3

Web 22NR—S

SICORP #& 1T & (HARIBTER PI - hE{RIT A4 Pl ERGE)

Strategic International Collaborative Research Program (SICORP)
Japan—China Joint Research Program
Executive Summary of Final Report

1. Project title : [Exploitation of the cryptic secondary metabolites from plant microbiome

through biological interaction |

2. Research period : November 2017 ~ March 2021
3. Main participants :

Japan-side
Name Title Affiliation Role in the
research project
Pl ABE lkuro | Professor | Graduate School of Manage the project
Pharmaceutical
Sciences, The University
of Tokyo
Co-PI Takayoshi | Associate | Graduate School of Heterologous
Awakawa | Professor | Pharmaceutical expression, Gene
Sciences, The University | manipulation
of Tokyo
Co-PI Takahiro Assistant | Graduate School of Crystallization of
Mori Professor | Pharmaceutical protein
Sciences, The University
of Tokyo
Co-PI Riichiro Assistant | Graduate School of Synthesis of
Ushimaru | Professor | Pharmaceutical substrate,
Sciences, The University | Structural
of Tokyo elucidation
Collaborator | Takaaki PhD Graduate School of Natural product
Mitsuhashi | student Pharmaceutical isolation
Sciences, The University
of Tokyo
Collaborator | Zhiyang PhD Graduate School of Natural product
Quan student Pharmaceutical isolation
Sciences, The University
of Tokyo

Total number of participants throughout the research period: 13 Number
Partner-side
Name Title Affiliation Role in the
research project
Pl Hao Gao Professor | Jinan University, Manage the
College of Pharmacy project
Co-PI Dan Hu Professor | Jinan University, Heterologous
College of Pharmacy expression, Gene
manipulation
Co-PI Xin-Sheng | Professor | Jinan University, Natural product
Yao College of Pharmacy isolation
Co-PI Guo-Dong | Assistant | Jinan University, Natural product
Chen Professor | College of Pharmacy isolation
Collaborator | Chuan-Xi | Post-Doc | Jinan University, Natural product
Wang College of Pharmacy isolation
Collaborator | Wan-Yang | Post-Doc | Jinan University, Natural product
Sun College of Pharmacy isolation
Collaborator | Zheng- Post-Doc | Jinan University, Natural product
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| Qun Zhou | | College of Pharmacy | isolation
Total number of participants throughout the research period: 10 Number

4. Summary of the international joint research
This project aims to utilize the interactions between plant and microbe or microbe and
microbe to obtain cryptic secondary metabolites. Plant-microbe and microbe-microbe
interactions play a key role in activating secondary metabolite production, and the aim of this
project is to obtain novel natural products by activating silent biosynthetic pathways. Another
goal of this project is to find the key compounds that induce the expression of silent genes in
microorganisms, which can lead to further discovery of unexplored secondary metabolites.
This project presents a new strategy to activate silent genes using plant-microbe and
microbe-microbe interactions. Each strategy includes the novel techniques such as MS/MS
networking, CRISPR, metagenomic library, and elicitor screening. By combining these
techniques, this project will establish an efficient method for exploring the chemical and
genetic resources of the biosphere.
1) Isolation of the endophytic microorganisms from medicinal plants
2) Isolation of the bioactive compounds from the endophytic microorganisms
3) Combined culture of endophytic bacteria and fungi
4) Biosynthetic engineering for synthesis of natural product derivatives
5) Investigation of the elicitor compound from natural product library
1, 2, and 3 will provide the target compounds for the biosynthetic study. 4 will yield new
natural products. 5 will enhance the potential of 2-3.

5. Outcomes of the international joint research
5-1 Scientific outputs and implemented activities of the joint research

The researchers in Chinese side isolated the endophytic microbes from medicinal plants
(WP1), and isolated new natural products from the endophytic microbes. The researchers in
Japanese side carried out the isolation of new natural product though combined culture
between two microbes and X-ray enzyme structural analysis with its engineering. Both of
them collaborated to conduct the production of new natural products through the combination
of heterologous expression and gene manipulation for the isolated symbiotic microbes.
These results were reported in several Nature sisters’ journals, and generated huge impact
on the natural product biosynthesis and bioengineering fields.

5-2 Synergistic effects of the joint research

From these collaborative studies, professors, PhD students go each other laboratory and
stay in 1-2 weeks in a year. They discussed and taught the topics and techniques of each
research group, and organized Chinese-Japanese symposium on the natural product
biosynthetic research. Many researchers from both of the sides met each other and
discussed a lot, and the interaction facilitated the development of biosynthetic researchers.

5-3 Scientific, industrial or societal impacts/effects of the outputs

The results from this program will contribute to the development of bioengineering of
medicinal natural product biosynthesis and rational engineering of enzyme to create the
complex unnatural products. The knowledge from these results will help the supply of
medicinal natural products with biosynthetic ways to the general society, and contribute to
Sustainable Development Goals with metabolite production with enzymatic ways which is
environmentally friendly and cheap.
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https://www.u-tokyo.ac.jp/focus/ja/press/z0111_00003.html
https://www.u-tokyo.ac.jp/focus/ja/press/z0111_00003.html
https://www.u-tokyo.ac.jp/focus/ja/articles/z0508_00031.html
https://www.u-tokyo.ac.jp/focus/ja/articles/z0508_00031.html
https://www.u-tokyo.ac.jp/focus/ja/articles/z0508_00020.html
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https://www.kek.jp/ja/NewsRoom/Release/pressrelease20180109.pdf
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http://www.jst.go.jp/pr/announce/20180509-2/index.html
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