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evolutional origins in plants
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Executive Summary

Plant made chemicals

Plants biosynthesize more than a million types of biochemicals including starch, cellulose,
plant hormones, latex, and alkaloids. These plant-made molecules are widely used and, in some
case, are essential for human life. Not only our food, many of pharmaceuticals, health products,
agricultural compounds, and various other materials are derived from plants. Owing to their
more than 450 million years of evolution, plants have gained a massive variety of biosynthesis
pathways. The rise in a sustainability-oriented consumer culture and bioeconomy have prompted
increased demand for expanded production of plant-derived products. However, our knowledge
and tools to deliver more efficient plant bioproduction remain a limitation. Recent technological
advances and increased affordability of genomic analytical techniques have accelerated biochemical
elucidation of new pathways and created opportunity for more efficient plant bioproduction.

Mechanisms that underlie the plant biosynthesis

A number of enzymes, the genes for which are encoded in the plant genome, catalyse
bioreactions in the course of plant biosynthesis. Redundancy in these biosynthesis gene products
has hindered the whole view of biosynthesis pathways. In addition, plant biosynthesis is highly
influenced by the interactions between plants and other organisms (symbiosis and infection).
Thus, the regulatory mechanisms of plant biosynthesis are quite complex and multi-layered, which
have been well beyond our current understanding. Therefore, the comprehensive understanding
of plant biosynthesis, in particular, biosynthesis in useful plants is needed.

The possibility of brand-new molecule production

Noting that the plant’s complex biosynthesis pathways are the result of “genomic jumbling”
accumulated during their long evolutional history, we propose that artificial genomic jumbling
may extend the variety of plant-made biochemicals. Synthesis of novel biochemical forms by the
use of such a technology would open new opportunities for the innovative utilization of plant
bioproduction.

Research targets

Here we propose the following three research goals that accelerate the efficiency and efficacy
of plant biosynthesis.

(1) Analysis: To elucidate the plant natural biosynthesis.
To uncover the structure of new plant-derived substances, including new plant hormones.
To uncover the unknown plant biosynthesis pathways.
To uncover the regulatory mechanisms that control plant biosynthesis.
To uncover the mechanisms that underlie plants’ genomic flexibility.

(2) Technology development: For more rapid analyses and the efficient manipulation of plant
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biosynthesis pathways.

To uplift technologies to identify and quantify plant-made chemicals.

To establish versatile gene manipulation technologies, which can be applied to various
plant species.

To harness the power of chemical biology to stimulate the plant biosynthesis.

(3) Creation: beyond the natural biosynthesis.
To design unconventional biosynthesis pathways and to create new biochemicals.

A comprehensive understanding of the mechanisms that underlie plant biosynthesis in
vivo and in the context of ecosystems where they are indispensable for facilitation of plant
bioproduction is a strategic economic goal. To enable the efficient adaptation and application of
these outcomes, key technologies have to be expanded. Discovery of unknown plant synthesis
pathways is expected to be newly uncovered from crops, medicinal plants, and other plant
species, as well as from model plants. Novel molecular structures, biological pathways, and
mechanisms that control the biosynthesis of such newly found plant molecules will be elucidated.
In addition to synthetic organic chemistry, a strength of our country, recent advantages in
analytical technologies, comparative genomics, and bioinformatics is expected to be developed in
parallel in the research goals. Such newly unearthed plant molecules would serve as foundations
to create innovative plant-derived new molecules; manipulation of molecular structure could
influence on plant biosynthesis and vice versa.

To this aim, other than conventional plant science related techniques, it is strongly encouraged

to employ various research tools such as recently advanced analytical technologies, comparative
genomics which is empowered by bioinformatics, and synthetic organic chemistry.

Center for Research and Development Strategy, Japan Science and Technology Agency CRDS-FY2020-SP-03
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RO TADLABREICENTHZZEDHONTWS, 2000FEREEHNS. KETETHCEESEHWL
CBDEBEHBMDE RN ER. 2020 FRETIE30DMTLAERLTCBD EF AN IRFTINTWL
%, ZOULIEEEND. (BDDOAERKICET IO « REMAN’BANICERINTWS, BEMICIE,
HF% D Cronos Group #tICEHERTHD CBDERERK®. X - OAZ RND Ebbu (LK 2 RKKEDS
JLRERMOBRRBREERIFEIENTED, FILTIVIVEIIRMIC, RREIIRHIZIBIELE
ET B0, KRREDOFEICIZFIRILF—ARX DRI D B8, BRICEZEGBRODAIEIR
THEL., —H. HFYDTrait Biosciencesttld. N4 AT/ OV —%RELARBEUEIZED, BE
(FKIZAIFHRWNCBD DABRILICARINLTZ0, T35 LERERRIINA ARV F v+ —EDBRIDESH
E(CES>TTONTEN, EIZKDKBEREBIRIZTHN TV, KFFARE DIEYI BB H Y%
NAATO/ O —ZFAWTEMEICEET 2N TREICENIE, EROEMEEELZRERIINDS
oo —ry i EREICEOTREISHASIND ZENRA/FINTVD, ZDOKSI1Z EYN
AATI/0Y—(F, BENICRABECHEBEZEBAT /T —2WHTVWDIET RS,

FE
CRNICERRERENFKELCED, £EELEDLODORAEERERE, MWABNEENILIIL, Ef
~EEMANMBOTEELTWD, KEBRTOR—FILICEEDRVMARBEZUTICBNT %,

2009 F., HEEZFHNZREAEDMRAMORERICE ST, ERIEVEROREOHRRN O, BMRD
=BINETHRONDBECHENICE S ZRABEDDLEEICRAIT. 7/ LBIT OB D DL G BHE KR
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BHOREENIRIBINSZS), 20145, REORENEM D FEYZMRATHDI 3y - 1 X AAR.
SIUOPEREZRETOERREEYEMFR (LR). EHNEBEZELEAERR (LB O3IWERMIE
BT, Centre of Excellence for Plant and Microbial Science (CEPAMS) %#3&37, FERIZEE (CAS)
HXV, ZEEBBSRCHHEL=, BEEVOREXRR. BLVEBEYCHEIDODORZMEEYEEICE
DAIMFREER, BENICIE. EERDPOEERREDOBRAY, £XREMEYNDT/ LRGN EZHEELT
W3, 2016 FENLHRF-HFERRE - HERKEF+T=ZRAEHFEFE (2016 -2020%F) (21X [FEED
GAREKBORE] NBIFoNTED. AFICEBERNIORRINPFEEXRBEEETERE (2016 -
2030%) TlF. FEXEZ REMKERICEELERZLEZLTEN] £LT BEER. £FBERET
HRELEIIRBERTEHDEMBIITTWS, NODBEREEH LT, AEHLIL [REERARL] 70O
TILNERELFEE UTHBAIN, 2017 FIC1E. REEMBEERPFEEREBERN LR THEER
PRMA/N— 3 VEtBERK, EREYZERAWEREYOEEODEEENEDAENZ, NHD
BURELREIE LT, ERDOERVWCEABEYOY / ARFEOMEFENRKERINTNS, 20174F, 38

[Hluminatt & FERIFREAEYARATE 1000 EDEBIBEYD Y 77 LY RS/ LNV 7 % 1BET 520 %
LIz &z, 6 BICIXEARERMT. LEiEYE. China National Gene Bank, FEXER (BGI). ¥
HAKRZE, IRFAELVY—FEHN3FEBTS000 EDERBY DA I 7 RBINHREEITS [ZEAEY 4.0 51|
T HRo

IHIC, ERERIYY -2 T7LTHoTZ1KP (2008-2014) OEM IO o & LTI0KPARRIAS
N7z T10KPI1£2017-2022 D5 FET1 HBULDEDE SOMEN DT/ LaEHRT 5 cxBIEELTE
N, ARICYE->TZDOHMEN SciencefFFE L TRARIN=2, 4DEHISHLZTKP EIZERD, T0KPI(X
FEOER7/OY 7 e LTEITEIN, RREGFRBTTIEIR, F/L0@BHREZEELTED. FEOD
MGIEICEBMGI T Ty b7 A—LERBW=Y =T oy T % TV, REBICEELS / LTV T) VI —
IWEBWTY 77 LY RS LOERETTS,

2018 FICIFE. HEERAR{] 7OV SLPICHEEDERENZNHAIAENRE LTENIAENT,
BENICIE TERAPEEERSOEREYFMR] (BRPEEKXRT) ELT3ERTTFEEN2.8EAD
WRIOTSLDRIREIN, ETHFTHD, COTAVSLTIE, EERDPDESRBREEMBBAL. SRE
MZERNGFETEERREICEET 2EGFOAINEREEZEET. 25 LEEREMENLRFEZA
WA ERDOMEIE. ICH, BEREARZFEEEZEER (NSFCO) PERERMREANDIEEICLDX
BENEmINTLND,

B&

BAGEBEYRIZME L. XRED [YAIVRYYF2016] (2EWT, [KREARFIEER (I7~R—
NN 51 BFRLE) THADY 2 7AEW LA 10 818 2. EWBZERIBIOKE—DIVIAVERTRLE,
BRI SBFEERERF D, CNERBRLT, INETICHLERARIOEERRET. BHEZLDOEYRIZFEE
DARERR A I MHIHEESINTE, AEOHARTOT I DS E, EBYICED2EMEEICEANS S
ATV bEBEBLZONKE THD, NETIE. ERMARSB TIINAAVREEICBHIWRBARENE
T, SNMMEEDEEEIZORIIEBENDZ LS ICLTHLETONTE R, —A. BRAMELIB T
NEDODRY—hEILAVH AN —FBEICRRINZD LS. BAMNMEEBYEEEICT A+ —HANE-T
W3 (TR, EMRIIERAENH >THHTRILTI2EDTHN., BEDOA/R—3VEFRLT 580
(ZIE, FARRAREBEZ BHIRINERSHRN, 25 ULIRAREBOXRR(L. BYOSMINMEYEEE
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5
2
E|
A
24
1))
R
o

[DOWT, INFETEREZYTONTIAD > T-BENCEEBRENAREBRERADENDETHIEEZD
N3, LUTIC. SfNMEYEEEICET AHMREREEICODWTERT S,

A¥—bhEILLVF A= (NEDO)
E2ERELBELTERMNICEIRANTHEIEMICLZEDIKNDI-HDEBEERIIL, EIRHEEER
~NDOEMEBEEL2016 ENHL5SFBDFET MEVEDOEY AW -SEEREERNORE (RY—K
TILAVF AR =) ] BNEDOEZEE LTHESINTWS, MEBEREZEDONED IMEYICK2EMAERE,
ROEDIEDICIDEYEECENYTONTED, REXE(ISFBRTHNE6RATH >7=. HABED

EYMEEICET DR - ROHER - B

i
IJ1—X BEEMEPDLE L, 7/ AERVET— 2 BREOBIEN DR
B EEA LT, A AT - MmN R EE ORISR R
StPmos  H30~R4
Ex TRAI— bNAFEE - BEEBRM
it FA

EFORBAREERL. HEOROLE
DIRLEMET 50 &= & HEBILHE ~ SHE)
BE (4 h=XLRBIEEHEL) ARX—bEIAVEFRX Y —

(50%HERRE)

EMERRS DEFH
s L THMEEEITEE L. /1A | JST/OPERA H30~R6 EEFEMESREL,
H - FRANEOBNRLEEERR (BHENA A ) T 7AFT)—DE EReiE - 27 -
JST/RFEASRIE  H9~RT ERREFNEEHT S

MERFBHEDER L irtez - seam- —xnsz  SREFERICER

JSTgiACCEL H26~H30 g o ieimo st isibmen - BIFIAR
THERY FT— wmzicsy. U o RBORMERERE

CAFETFOOTICE 2T =,

32

7 EIE RS OEARIC
RO AR S DEERGIHEL | ERATO H28~Rd AOEARKIS
et ho X LA, < hiok SRR LGEZEAILHERS KT SAE—] B9 % A Hh = X LB -
Hmg| e | RS
ORI £ SEEHE | BBE IR/ H21~R3
RRIE| wmcmyoezmr-ms | EYRERNE)
BAGERBONREFRN
= RO~EEOHEBMA | musEhs
CO, & <+ 0 i fiE 1k (DA kb s |FHiEas
BRI RAOKBEEICEMT 720, IAFDY/ LEBEFOM ﬂjg JVAERRIE
MERBL . CRATILRARLOR b L ABHIESRIEF OFRBAR & Eit - .
ULARE R=iED $ Bonrmns
8 || o, AR CO, /N1 A< R{E Mﬁifiﬁlﬁﬁll:mﬁi MOEEREChET (8
HH. H28~R2 EHERRL ISEESWRICE L
E&/m) TH4A U] FY. KEH - xAADFR
B4 H24~H28 WEMEPDE L ENOEERY R T LOBHEE BANVDEESBEFE.
THEVMAAEEE |  ammmae: <t L= A 5 = X LdRE

Ho5  H26  H27  H28  H29  H30  RO1  RO2  RO3 &

X8 BHAEDEFOEYICESEVMEEICEDIMERR IOV H

(CRDSfERL)

BENELZERELTUBITTED, EREATRBSARENFLTH S, EYRETIE. EYITHTO
ATHLGHBREREICLPEYD_RAEHYDOESEEE L ZBIETREN Z<HRE SN

EEM) Ty (RERE - #iF)

XBEDMFEMBRARICENT, 2016 FND2020FDFET [EYPERRDODBRETICLDEHEE
BED TFOEHMMRIRRZ] N HEEINTVD, RFRRETIE. ROEGHD [RETRZEFTHEL]
Mo, IHIC FHULLWEREHNZELS] JEZBIELTWS, MEMICEZ2EESRERNHOMARENKFET
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HBD, EYDESKICETIMRRELVKONEENTLS,

YOREMRIGERAEMADI D, BFMOPMAH. BRMOBEEDIMAEERY V-7l DBEE%E
BEEY %, BANICE EARBOEREE,. EREVERYT/LBR. AYRAIIVR, RREZHEE
S, £EEOEY - MRCEREYY /L EERT HBREBEEREIDZ L. EYRDPIFRIATS)—,
BROZTNZRAWVEERRROMREBEZBET L EBRENFEFLNTVD,

I

?

FMEBIARAY—S522020 [4EF - ERBEYOLZERBERBED-ODELZERY N T — IR A DEE] S
BEHY2BEMEAERICEVWT, H2EFORWVEREMHEREIEREEERERICHEIT, £3 - EAE Iﬁ
1))

R

o
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a3 BPHEESY] (-5 E)

7/ T—=vav:

7/ LD DNABRFIETTZV (A). FIV(T). by (Q). 7=V (G) D4BEMLEYDOLVIEIC
SO TR END, T/ LEBFHICE>T. COABBEOXF TCENMMEBEXNINTELNTZDE, ZDE
BEXDEEZEOMNIT D70, 7/ LD DNABISEKRICK UTATRERR D DEEFAZITS, HOoMLH
BEENHON TV RRHHAXFINNG VR EEFEHMNDIZ, ¥/ LA2EICH U TCEGFERCELR TR
RABEIR AR ZHET BEEEZT/T—aveEWD, T/ L2KIEERBRER DNARIEST=H.
SUIEEFT A ATS 7O/ SL#HELTCEHE T/ T—avEIT50N FO7O7SL0ORBEEZALS
T30, BLAERMBEAENTONTND, XFRAOIJVRAREICEVWT, BEAHTERAW-LEYDOREL
BiRIC. KELEEDZRA{ELTAEET . TDUEMICEDLSBHANEENTWAEHET D
EIZED, ZO2EBEEHRANTIEENDREICRD, COEELRKICT/ T—aveEFEnsd, Z0&S
(2. 7/ LBIFICEVWTHLEYMDEENTICEWTE, BHOKE I OEELZORMEHIET/ T— 3V
[CE->TEERICHEAT I ENTES, EREOEECEBEEZREET SI2(E. 7/ T—avVICKBHENEF
BN E L, EMENLRERCER LA ZRERNIVETH S,

—RAHE (B) LZRKH () -

EYDOEFICHELRBRE—RAFREFES. ZZTORBEYZ—RAHHY EER, ZRAFRIE
EFICBHATIIBWA, BEBBICISCTERRZTO>REREE L. TORNBEYE ZRAHHY LN,
KRB BHE LTI, TARACEEE—RAEY. EERDBREFZRAHEN TH S, EYTIE. 27T
DZRKED I —RAEY MBI E LTCEERRIGICK >TERENS,

IEYIRTAIR:

Y DEEIERIEDNADEBEDORINERE LTRRBINTWS, LKL, COEIBERICKSLWERE
BOERARDEET %, T LEERIBRICESBVEGRBROERARICOWVWTIHE T 2 FBEENT
EVIXTAIRATHD, BIZAIE. AMEODETOMIIEIZREINEE—DDNARIAEBLTWSH, #®ififgs
MRS CIIEKERDZEEERF >TW5, ZOEWIDNART EDXAFILIESL DNADFHAEELNT
WBERRVERIINDDTFDXAFILE, FEFILEIZE>T, BEDEGTFHOERBEEBAICIH LIZDT
BZIEICESTHIBENTWABZENBELNIAR>TWS, THLIEIEY I XT 1 v I RELEFRIBEIEIL.
MREOBEIEICRESNTWSEDEHZD. BEICI>TIRHERICRIFHAND ZEERESINTWNDS,
T/ LB EEO T ICHECEBOEEZZMIE LN TESH. TES/ LEFIET 25T H L
THL, ERFHEAMEIZEDLBRVWRERRZTO ZEEHEICRZNE LN,

HILAYE :

ENNOBLFEANCIL, EPDOHCEREEEEY T/ LNDNAKADBAETSMEEFEYT 5, £9°
EYOEBH (CHEDRILEYA/RES LU TERESA TV, AMETERICHARIRHETO TV, AILRE
WEN2EBEFES 2, 77ANITUILERENZMEIC. BRNERTFEEHLEE, Zo77an
ITVIOLEAINANRRSERE, 77aNTUTLDBREGRFEHILADMBIZEAYT S, Z5LT0GE
BFEALLDIILRICBEBEYRILEVRESZTV., BYEAREE. BLFHEAMMIBYHNTES, AL
2 bZDEDF18HICDENLHONTZRRTHEN. BEERLRAIZAFTENBRZRIBYELRS THWIE
BN HN. HILRALEIY FO—IILTERVWEOICEGFEANTTELREDNEL ZREET %, KO1L
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RAETEMRRICT VAN T LERESE DL TERIGFEASNIETFERB LA ELH DN TNHHEE
ANELY)EEROF el AN

BRSNS/ RERHNY

BAEICEWUL, 'FERBRARR] EEERTER] OFENH S, HEERTERE. BIFHOH
HEEBEER D E—EEULETERBELVTEESINTWSSH, EBROBEEEGIICIEWTIE [#EEtERRERE
EVWSBERATT—%FRITTWBEENTFET S, NIIFEDKEERSZHEHLTEREICRSELSE
fE. BRELZEONEEND, COFRRE—TEERGTHCT [HEERTER] ORI ATEICRSDZ
CETERATIHEBICHAING, LEOESENL, [EEERRER] 2XLDMENICHEEIT LI EE2BENE
LT, TEREADSEDEEEER D DEEZ ATREICT 2RIMEARENKROON TV,

BHETIE. 2018 FKIC. ARDNADEAEELHEWS/ LREEY (SDN-17/LREEY) (4.
WhDBHILINFETRET 2 EBETFHEMEIEY ] (CHYLRWEOBFEHNRBEINSL1 28,
SDN-1%"/ LAREEDDERIASEEINTWS, FI, BUDESRICNAT DL TRRIERERIDE
BEEXENSERD, EEVEOAARREIHS BN THIENREFINTND, BERMICIL, BEMEEE
BADEBENSVWEHBRRE LTHRAYT M. BRI EHELTHBATZZENMEEINTVDS, K
BROERN A/ R—>aVElETOY L (SIPE—H) [CEWThy - 7 /EE (GABA) SEDEW
ho b, EBRERTFERBRARETIENRS, YVIZUEERLBRWO v A1 ERENHEIN, LHL.
ZNHDSDN-17/ LREICKDRBBRERIEMIE. EEBRANZILICOVWTHABAMENEELTED,
PDIRCELERELNIILTEGCTFHEHABIENELTEOTONI A TDOEEICHIILTVSEDIZDOWVWT,
ZN%ZSDN-17/ LREDFETHRIZEVSBOTUSBEEDSWVHRHEE TH - EROERIERS
FEECEAEYREDEREY T, ZOEBEDANZILD+DICBBSNTVWARW O, 7/ LiRE
EEAVWENEYELEEZBIEZS (. EOBGTEEDLS ICRBIRIEINERON, £EZOFH
MDD, T/ LAREICLDZEMELEICIIEBEVONRRTH S,

TIANIFOY—:

EYZEEDNRE LA REARBIBEIET, ERODFEYECEAZTIE, EEEAD FOREEX
KIGIZDOWT, MECERICH T2 ERFRECOFEEEERGEICNHNA. flHlT2ZTERELESEL
TEfz TIANAAOY—TIE, BEEENLFEZICAUCEDEEZERLLS ETHEETHD.
BIZIE, BEZER LD FEEMBRRICNAAIEDIZEICED, RS FOBRBECLRICEIER, HIEHL
FOETBHIEEET,

HEYICE BN FEEREE (Plant Made Pharmaceuticals: PMPs) :

BE. BRKODNAARYFr—EERLE UHRARIBO CERRATFTHD., 1V I7ILIVHFIH
FUPTIRIEMBATIF Y, MAEEROEELGENHBOEEZARUTNS, 2019FHE, HRATEHS
NTWBPMPs (EZ@RBUHIERWD, ZD5ED—2(F, 1 FIICK2EMBA vy —7cOVEBIDEE (B
BB ELY Y — /AR ITY - BER) THH. CORBHENHEEROHRDLT, BIYPEEA
DISEANKELRAEMEE LTEELTWSZEAWMRITRLTWS, £ NEOEERZDRH(CIIEEEEERN
MATHN, AFTEBKCROILIVIFUREELTHIOND, Whkpd [RRNOGNZTIFV] (F. F
BRELNILOMAAEND 20FIEL DG ELE, ERLINTWERL, —A. A FIICK2E8MAI V5 —
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TJTAVEEL, 1V —RY—(F, 10FIIO2MRAEFEDE. 2014 FICHYEEL L TOERBZEBLT
W5, E NAEERICHER, BYRAEERORAZIE T H5DIFEABTERLLEL ™ Zenn, &#O
DOFVIE, BAIEENETIERL, BYMERE LTOMERENELIZRZHE LNEWL, REERENE
ZEEBERS>TWBEAL S0, BIVIILIVY, BINOYILERZFR, BERSFRREERE, 2T
BRATFEOEROVIFUNERITNLE, REBPEMBEDRRICKELEME LD ZEFEEVLERL,

F7=. PMPs(3ZzD&DEN. EEMTHD. HEOFEEECRAIANDERRDTDRE. EBZEITS
e, BEANICERARNEY THE COEELRD ZENMERNRRNEA>TWS, BARIZIEYTHEMICZD
WTIEHER Ny TS RADOEMEZ 2120, COPBEDBEESIL(IIBIETEIET, PMPsOAFIZES
ZEHRDBAMESDHDIZENTEZEEZILND,

YAARFRF:

>A4 X+ X7 (Arabidopsis thaliana) (IEFBY TRET /LY A XIDINSL 2EBEDT/ LEEZFF
D2IENH. RERHNBETILIEYE LT, 2000 F(ICHATRYICET/ LD BHIN-EEEY THD, &
FREICHL, RAERZFHRIDNEZRAVTCEGTFEBRIET DL, T/ LA XDNSVWIENLHERN
EREEGTFOEDDRND, BIRSNCETFOREZHSIBEBCFHIFELEVERAT, KRLWKRR
BHWRND, 25 U@mAEED FREGENGBITEES, FIZE ERFLBLLEFRHLI D, TBHEL
BWERZREZERL, RREGTFERETNE. ERICLBLREGCFERET LN TES, ZDOK
S1CLT, ETIVEYYOAXFXFZ2MEHILT, EYOEFICDERERBARELGFOEENRL B
OIS T ETIVEPMBENOBOMN, BT A IV T DFHENPRER DI NE WS TR D IS
OO SBELFHCEZEMEECTFREDNHRIE. WMALORIEYDBEET VA VITENSN. ETILEY
MRIBEV L EDBREYORBEDRELRD S5 ZENRIESINT,

SYRBEERAZES{LFEIZI25—av:
EYDEBICE>THEAMICEB<HEMEYDREENEATVNDY, BEYDEB(ZLEOHE LHOLE
HMEYMEDYBNSVADEICEDIZI>TWEEDTHN, BELUCERMEY ZEMTIIREICEALTS
ZDWRIENEDRESND, —7. FFADHICE. BEICE>TERLGBEMEEZOROBAEICED S
BADHR2EDNHZEDNMONTWNE D, NE BRLBBEYEEDDIHICEEDRNSALHND
EEN WL TWSARENEZOND, TOLIEEYZEREL. EMEETHLICE-T. REEM
ELTERLTWK AR ZE XD 2N TE D,

/Ilao—X :

tILA—XR(F, #HIREICRLREB(CFET 2EYHESS T T BEYOMIE——D2Zza8THE. 2L
TARERNAAYZADERD TH B, TILA—RIMEENICLRET, BHNELWEEZONTEZ, Tl
O—XI& ZILOA—ZRNB-1,4-7ILAV REETEA LR THIKR/BEICED Y — MROEEERD,
KEFPNFEALDBEARBIIRATHE—H., HEREDEYREBERICLSTUIBRBICHBEIND, ZD
V— MROADF IR ETY — MNETIREAENED TEVWEDOD, B -7ILI—INEFETBEDCIETTE
W77 RBEBNEEL. CILO—RANBERICEDINKIEEZ(TDERICEZDOIUNIMT NG, ZDOHEE
ZAALTEIL OO ZNERHZITI CEN TR THDEEZOLNDICHE>TVSZENATRBINTL
%18,
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KATL :

RKATLIZERTLENEZDD FEEDREICL > THEATVWZENONTE N, £, MEME.
HETEERTLEINENTVWDESINS, RETEERELANILTIIRATLOERSEZ LRISEHKT A
DHRENEATVNZEDD, BEENTEREREEERINTOLANL, £z, ATBHZEORNIYEZ<E
COLEE (BIAEYIVRE) OELREIZ. MRAEIFREBEOONTVDIEDD, £LEEALINTL
B 5T FEBAIGEEECITLRMRBE. HIRKRBICKREZFLAFTZMNTITVWSDENEBNIC, RATL
ZDEDRFENRINDIRBITPESLVWEMTH D, TERRATLRTSVILRED/NST L/ F (Hevea
brasiliensis) DERZBHUEEINZD, REHORKTIIEIAYDEMBOELEIZLD KEREED
BREL., BEEFYL—IT7, 1VRRIVT, F4EWVSTERET IV T7OARERR TEEINTWS, EES&
TETOEODERCMEEBYIVRE, RATLOBE(ZEMO—@EE>TVELDOD, HIFRE.
IN—=LVOABREBREDFEEN D, NSTL/FTOFRIEEBELEPT ZLFRENICIIEETHD, 22
T, THRUENEL. ENBWERLARATLDEEAERR TS0, NSTL/ TOBEIEDONTVBH,
INDT L/ F (3B S FEULICROBWERATLEERLRW O, REERZBERGEENBEDR YV
ER2TWB,

FSYRAZIVR (FZVR) :

BENSNKERT - EERUTRITETOMRFREAIVREESN, HHEABREDELTL. ¥/ 30
2 (&Y /LB, hSYRVUTRNIOR (BRNAEREG TR, 7TATAIVR (BENY VN E
BIf). XYRAOIVR (BEORBYET) REEXZFEIENTED, AVE1—YDHEREIDA LIS
&, IO ULEKREELRENT —5%. ZER—OU Y FILHLEEL. (ZIFR—REEICEIT 25411
BNT— 5% HESRIZEHNTREICH-TE, ELZBHEOMBENKEET —YE2EESBLAHLDS
BT H NSV AL IV RBITEWS,

FSYROVTh—L4:

EYOETOGEEEY RE LT -5ty hEiEY, DNAICREEINTVWSEGRERIDEICHLT
RNAICEESNTHRBENS, EF. Eil. Hh2WISHREISOETORNAZKEL, ZOESZER LT
EDENSIVRI )T h—LEMER, REJEGCFERBOZIEICEADLLT. 2TORNABHR=ZNSVRIVT
F—LEMEID, BEFEENL IE—SNTEMRNADBERDAHZEB LTIV R YT h—LERERIES
E408

ZHEREE

ZHEBEES(E. 1992F(CRIRIN, 1993 FICH MU, EVEHRERNICEWEEF L2701
EREINEDTH D, COBEEF2010FICEHECHEINZEYLZHEERNE 0B NESE
(COP10) THIRSMN., ZOBREWENEMIN, BEATIFI 2017 FICEM Lz, GHEREETIE SE
(CEEII2EALEY EEYURUHMEY) OEGEREMBALHREELEE. TOMREZORER
AN BEROTINWPHEARLREEABC TCETIT 2 ENRETHIESNT, BE. ERARIIELIZE
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