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1. hoFTE/ A FERBERICET 2R EMER USRI

Kbk (Cannabis sativa) DF ) A RIFRY 5T REE ) TIARUDOLER S, £ ORVAEBTEME)D
i < K0 B PRIISED R ANTATON T E T2, ERHFEEEII T8 A ROAEGEMIgtAHEE L, Rk T
&% THCA J U CBDA DAkl (THCA synthase K& UF CBDA synthase) Diftfs 17 m—=1 I LT-
(Sirikantaramas and Taura, 2017), Mif#&IIMiERE FAD LHAHEG LA X4 —EThY | HBEOLE
cannabigerolic acid DF{LEALRIZ L 0 Hp HEREIEZ TR T 5, SEERORISITFAD ICX D U RO &k E
IZHEE O A A O T RIRZ R THEITT 2 L HEZZ L TV AN, 71 h oD X (BN D Bk s A R
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ITAE THCA synthase (B8 L C B Hulifa CREL L 7o A2 BESR O X BRE a3 ds Sy, U 7y Nl
BEROIHTIZIZE > T b T, BERIGOFEM7 SR IR T 5 (Sirikantaramas and Taura, 2017), %
VTR A AR II%IN % DCA synthase & & BTS2 37 THY | IR S TnDd 2 &
INEZTETRREA LT Tz, & 2 TANIE CIIRBLROBMRET 21T 9 & & bITHEHREO T RICER L E N
TREFHR AT 2L & Le, ZNETITHELNTEAIILLTOEY Th D,

1) fEYMG BY-2 BHR TIEE ALl EoJEHE (4~5 mo/ll) A2l 2 LR TE Tz, LnLens
LA BR L [FRE, hybrid BLOFEHZ FRET 2 2 LITARARE TH o7,

2) N TUEEEEHEAARCY (Asn-x-Ser, or Thr) ZBR\ = A TIEnF % AV BY-2 TORBA RN, BEHENE
LUK Uiz, HESHATINE WA Z 31T 2 1EH 72 sorting (2 &5 % DT,

3) R Pichia pastoris TOFRBLEIE 100 ugll FRECTH D3, BT B/ A REREESE & O DCA synthase [ &
BT, EEEFERICHFF L2 £ % Endo H THHEREFTRETH » 12,

LA EINS Pichia % F70fm+E L U TR LRREIOFELZE Y #lATWD, 7236 Pichia TIIMLAT B s 21—
RO 2 & ASRBIREOH KICESRE T 5, % Z T Gibson Assembly (2 & W BEH A v & 3 a B —ET s X —
Z i U, B0lT Pichia ~0DBANEZTE T LTc, ET-25R0FEHRZE D79 Endo H DOIFEELZ G, ¥ L T\ 2,

2. A1) o0t BOEERY T ) —EHR

T LNTH XYY (Rhododendron dauricum) DWEFESTH XU 7 v A fE (DCA) 13 orsellinic acid & 2 A
XTNNRUMOIERSND A BT N ) A RTHY FRNZHLHIV IEEA T Z &M O 240D TE 72, DCA
EFE A ROERBIIZEWVZELLL, R 7rF NEk, 7 L=, KOEEEERD =>D AT v
TERETERT D, LAT, IHERSEY FLA TE 72 DCA AL~ T U —I2BT R A #E 15,

DCA synthase D s 17 B —=2 7 K OVEALFHIEE  (lijimaetal., 2017)

DCA synthase (3555 grifolic acid o farnesyl 554 NAARSRIRAVICERLEAER§ 2 Z £ 12X W DCA & T % (X2),
KA T B A FERIESR &13HI 50% DT X /RS —Ed Dt n P—42R L, Zb LRk FAD KT
SR TARAT LT SUGHERE C DCA 2 EET D,

0, H,0;
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Z Z .
HO CHsg 1o CHy

DCA synthase .
Grifolic acid daurichromenic acid (DCA) Rhododendron dauricum L.

2 HvU 7 X BOEARRIG

Table 1 | Z&FEO BB FLUAR Z N BRO AR OREIE S OSUSREEEE A R LT D, RIS ITA ) 72 S
BT, famesyl 25 (C15) %43 2% grifolic acid |Zxf L Che b iV &M Z /R L7=—J57, 7 L =/L2523 geranyl (C10)
J O} geranylgeranyl (C20) DOAFLE T r Z712%F L THIFWVRD BIEHAZ R L, RO/ 5 DCA 7Fu s
AR LT, AR ORE RIS DCA BRI MEY) TUAFET 2 BRIz Tz, =Y LT %
YV VHHETF X% LC-ESI-MS TREMNZ AT L7 R, Adiidss DCA 77 7 aEmin & LTahaT5 2
L EMER LTz, TR A YTV A RERH diterpene @ diterpenodaurichromenic acid (38T LA CTH-T-, ZD
LD FE A B UFABR 3% FAD A4 % —F 1% DCA synthase 23]t T ThH 5,

DCA synthase DS FAZIZ DWW T TR 21557200 8 7 A4 REWT#SE THCA synthase Otttk %
RN BT VEERL U T2, K 3AITRTH A BT ) A REEEREOEAREEIT R HEPIL TO7eds, §F
PERALZIZZ K O7 2 IRE gz Sz (K3B), #i %X THCA synthase (23T 7' kU iEEZBE 572
Y484 X DCA synthase Cld Cys (Z[EH#L LTk Y, —J5 DCAsynthase @ Y114 [FEPEFONIAFEL, 7' D5
TR EITHERET 2 ATREMEDN B 2 Tz,
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Table 1. Steady state kinetic parameters of DCA synthase

Substrate Product Kn Keat Keat'Kim
structures structures (mM) (secy  (sec'mM™)
OH
OH
\ X X COOH Z e
Z Z o 1.19 6.53 5.61
HO '
Grifolic acid DCA
OH OH
WOOH \(\/\fﬁ?m” 66.1 2.14 0.032
z
HO 0
Cannabigerorcinic acid Cannabichromeorcinic acid
OH o
COOl
s~ A~ A~ COOH Y\/\(\/\(\/\m " 746 0.131 0.018
=z z =z o
HO
3-Geranylgeranyl orsellinic acid Diterpenodaurichromenic acid

DCA synthase X UM 2B A R
ORRER D T R R OSSO
2 s BB R 5 72 I
LTS Y . FEROED
TR AR5 T b DB TR 21T

Y189
Y190

3 THCA synthase f#figifie (FR) & OVDCA
synthase 53 -E7 /L (k)
(A) ZitE  (B) FAD Z&deidEiihr

FIAMA Y Y 7 O THDL Y ATV PO & DCA A RO BB DU CELIMGGR Vi 7L A
7 AR OEIETIIT L RSN DREHRITEDN TV D23, FAIE DCA M OZIERT 5 - & 2l
L7z, DCA (TaEHWE D=8 UV S TR 4 1R THFEOLE R L, ARt BRICBIR SN2 L
DCA 3y D7 R77 A MIRET 5 Z L DR ST,

DCA IHi#, Hih BiEEFT5 Z &b hk
ROTHRTZ A bW TEDO I EIEFET
% & TR A RN E 595 L HEEL L
72o F72 DCA XY AT VXY UHHIHI
FMERT L EMGRELTRY, DF X7 D
DCA synthase (Z & V) flifash CAEAR S 4L, EET
HZ L THOCHEMEEREREL TWD EEZBND,
K4 T/ AT79%0Y Dol BT (F) KOBEFIE (F) (Taura et al., 2018)

Young leaves Glandular scales = DCA autofluorescence

TV VB DB/ 0 —= T RO Y TV ) A RDOHE

AIFFEDBAA 72 BRI IRER W A BT ) o RAEETHY . LR O TR A REY T &
WO RERRE & S IZEFEE SNATAEWEFELZFAIREE T 5, £ 2 CTRATEE AR B 7" v = VEBEESR &
ORY 7T FERBERICBE L TCORFEITo 7, BT 7 Vo MidBERICBAL T, N7 A7 U7 h—2TF
—HDAY V—= 7 %FEME LT, RAPTI EFT 2HHIEERED cDNA 7 u—= 7T LT,

RAPT1 #HAHA 2 BRI I BRI & L C orsellinic acid DAEZRL, 7 L=/ R —|{ZB L CTIZ FPP 2 &%
& L C grifolic acid Z2ER% T2 KOG i HiEEZ 7~ L7z—7 GPP L ONGGPP 123 L CH H HRREDORIGMEE R L
7= (KA5), 1E> TARBERIZT Y LT (28T DCA synthase & BaROICEI < Z & T C10, C15 LD C20
AT L) A ROAEEMRICESST 5 & 2 7= (Saeki et al., submitted 2018)
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RAPTL |34l — Ik AEHZ T 20D TD 7 7 /LR b
HElER & L CHUZR MR R Ch 5, F 7 E D FPP
TR O/MIIE (A 31 UEERREE) TR ST
BN, HREAALERORE D RAPTL 13 MEP R8sk 5L
xR O7 T AF R CAEARKIGE 5 = &
DVTRIE S 7= (Saeki et al., submitted 2018) .
DDA B T DA Y TV ) A REFAREE 1T
D THUMEL . FPP synthase OREEERE 2 & OFERIZ Rt
Z{T>TCD,

AU rF FESEEE OB 7 v —=1 7 KW orsellinic acid A& Ak (Tauraetal., 2016)

Orsellinicacid (OSA) ZEARICE ST 2R Y 7T REREER DA & LT, orcinol synthase & Frd 2 BTil%R
® cDNA % 7 v — Ak L7z, Orcinol synthase i T acetyl-CoA % A% — X —H/E & L OSA BRFEARD orcinol % 3

o R E LR LT, OSA 25
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