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B1.ESTZA 75 ) —BEIEM Ly TN Y v DAL (FRKED
F1.ESTZ A 7 7 U —HEEEIZfE L 7= total RNAD S 1E
1EH tube #11 1/10 diluted 1/10 diluted 1/10 diluted 1/10 diluted
tube ID conc. (ug/uL)[ volume (uL) yield (ug) A260 A230 A260/A280 A260/A230
#11 3.37 15 50.5 8.424 4.313 1.95 2.3
2\ tube #21 1/10 diluted 1/10 diluted 1/10 diluted 1/10 diluted
tube ID conc. (ug/uL)[ volume (uL) yield (ug) A260 A230 A260/A280 A260/A230
#21 3.07 15 46.0 7.67 3.974 1.83 2.37
3EE tube #31 1/10 diluted 1/10 diluted 1/10 diluted 1/10 diluted
tube ID conc. (ug/uL)| volume (uL) yield (ug) A260 A230 A260/A280 A260/A230
#31 2.96 15 44.4 7.397 3.812 1.94 2.43
APstl #11 1 1
s = O o e
9

260

280

300

320

—11
— 21
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water
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X2.ESTZ A 7 7 U —t&ZL 12k L 7-total RNAD & [E#H
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R2LUITNHY TEST AT T U —DHE
WGS 7.0 assembly

Protein coding sequence 42280 GO annotated 11540
Clusters 40278 Interpro annotated 14669
Annotated 29624 KEGG ID similarity 2214
EC number annotated 903
Mevalonic acid
! 1156 B B¥ 5 : CYP8SD6
. 300 BELEE SR : CYP72A154
lsos
squalene
SQE
2,3-oxidosqualene " S ) : . COOH . COOHI
UGAT(s)
...... ko
2 GlcUA-GIcUA-O 3
'glycyrrhetinic acid (7a) glycyrrhizin (8)

= single oxidation reaction catalyzed by CYP88D6

p-amyrin (1) mmlp single oxidation reaction catalyzed by CYP72A154

The structures of possible biosynthetic intermediates between 3 -amyrin (1) and glycyrrhizin (8) are shown: (2), 11-oxo- 3 -amyrin; (3), 30-hydroxy-
B -amyrin; (4a), 30-hydroxy-11-oxo- 3 -amyrin; (5), 11-deoxoglycyrrhetinic acid; (6), glycyrrhetaldehyde; and (7a), glycyrrhetinic acid. Solid black
arrows indicate a dimerization reaction of two farnesyl diphosphate (FPP) molecules catalyzed by squalene synthase (SQS) originating squalene,

oxidation by squalene epoxidase (SQE) to 2,3-oxidosqualene, or cyclization catalyzed by bAS. UGATs, UDP-glucuronosyl transferases.

3. OB OB BT Y FNY FUBRER R
Seki et al., Plant Cell 23, 4112-4123 (2011) & V 51, %

RIBELLEST 747 7 V=627 U FN)FUoBAESMREERDFOBRERER

Query Accession no. Sequences producing significant alignments Score (bits) E Value
GuBAS FJ627179 deg7180000088584 666 0.0
CYP72A154 AB558153 scf7180000096824 1832 0.0
CYP88D6 AB433179 deg7180000090525 2022 0.0
deg7180000090524 1360 0.0
deg7180000051675 718 0.0
GuSQs1 AM182329 deg7180000057903 993 0.0
deg7180000072986 928 0.0
GuSQS2 AM182330 HKCHIOF02JJVLX 870 0.0
HKCHIOFO1COEGY 825 0.0
HKCHIOF02G13ZI 726 0.0
HKCHIOF02J099E 710 0.0
HKCHIOF02IAFE2 648 0.0

Database: G.uralensis.scf.fasta 1535 sequences; 1,957,822 total letters
Database: G.uralensis.deg.fasta 46,215 sequences; 19,679,099 total letters
Database: MP002R01.fasta 1,032,634 sequences; 338,541,518 total letters
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Keyword hits
sterol 24 synthase 436
)T LAY squalene 12 flavono 70
s triterpene 1 isoflavo 44 0 o,
amyrin 5 isoflavone 39 mgm
anthocyan 34
cytochrome 227 chalcone 22
P450 152
P4§0 oxygenase 140 transcription 696
BE monooxygenase 65 MYB 90 EHBERAF
hydroxylase 55 WRKY 79 [EE
bHLH 76
_ transferase 946
§ﬂ§;§%§ glucosyltransferase 73 transport 427  Egt
Ba= prenyltransferase 42 ABC transporter 57 BEE
acyltransferase 64
Trans-cinnamate 4- Cytochrome P450 (152 hits) P450 reductase

monooxygenase
3%

Brassinosteroid
1%

4. 9F NV T EST 7477 U —IZ& £415 Cytochrome P450 (=1



Dehydrosqualene
desaturase
8%

squalene
monooxygenase
6%

Sterol related (36 hits)

acyl transferase
5%
presqualene
diphosphate
phosphatase
3%
regulatory
3%
ergosterol
3%

5. 99NV TESTIAT T Y —IZEEND AT v — /VEEEEF

Flavonoid related (108 hits)

other
1%

isoflavone-4'OMT
2%

isoflavone 2'-
hydroxylase
4%

flavonoid 3'-
monooxygenase
5%

L Flavonoid 3'5'-
hydroxylase
1%
flavanone 3-
hydroxylase
6%
Dihydroflavonol gluces Rsfe ! \chalcone flavonone
reductase 1% isoflavone synthase isomerase

8% 4% 5%
6. VINHYSTESTIA T T —IZEENDT TR A FEEERLT



sterol
glucosyltransferase
5%

Glycosyltransferases (79 hits)

anthocyanidin 5,3-O-

glucosyltransferase

6%

Anthocyanin 3'-O-beta-

glucosyltransferase
5%

52% o5

7-0-
glucosyltransferase
1%
isoflavonoid
glucosyliransferase

0,
upp-°%

glycosyltransferase
abscisate beta- 71D1
glucosyltransferase 3%

4%
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o EE Tk &
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HE ABFTHRELEARSEELZRD. EEDFEEZRALEEEALZLEFEMELT, T
DRBREFER LI-, "I h VY (GulVl BL O GuIV2) EARESERE (KEX) TT
gL, [VEEHN T AEIL 2 AETTHAHZ EEHLNE Lz, RWNT, ATERE
(ANIOE) TTHEEL, H EHB LU TEHOEFICE L RERE (B : B 16 h 47,
PPF 230-350 pmol m? s™) BLUKEEIREE (256C) WM E Lz, £/, INHERTD
UV-B FRETCIREEIRIEE (15°C) | IWEHOITREE[ZVFLYF B L) VA
UFr (LQ) 1E-30~-13C, VI A VFFr=r (L6) &A VI A4 VFF = (ISLG) IE
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DEBIITGE L TWDZ EHBA LR, NEESCERSRE LS DRG0 72

BHETH D,
Wroe & KFBEE (Z B 1T D KBHETE R & DR ET GRBR
®EEET] TERFRERRE=FOER ®)
Hix U IV T DRBREEE TR, REE

EReGgT R B
A. WFSEER
AT HE R OFEAM S & &M EOMmES
TINI Y UDEEERE EERARSE
BEExEO, AEDFEEMEIEHZ L EH
BWeL<T, By Y (GuVl B
Gulv2, AT IV-1 BELONIV-2) HOEER
ETCcoEEY FEBO) . ALRETT
O EEB L OCHTHOLEE - EFAKSE
ExEmD50I0# L ERE GBBRO) B &
UHEERIRIRE RBRO®) 28R Lz, 7.
INEmOHEMNE (UV) BE (HBRO) BX
DN FERZ OFTER L OB ENRO £
REARSBEICRIETEE EBRO®) 2o
WTHAE L7,

KEEE SE 272 0IIBVKEZ v, K
BER S TICTRHRSIETEEZITo T
%o KEHEOBERITAEE P ICERE & HE5
THEERHY., b~ NTIHERKENS
WVIEEAFTNREEIC R Enmbn Ty
BV, UINH T ORI WT
HLABFORENSHFTE D4, BRAEN
RETEDEMENRRELL 2D, RIZA ML
AREPY EERMFIENDZ L HEX
bbd, —HFTTZIVFNVIFUBRREED T
WREEMEADZDIZIE. AL RE2E
252 EPMEMLICEL EEEL DD, T2
T, KBBBEROBRAKELZEZ D Z LI
LY. EBERC RN EDEAIC T E R
BAKEZRE L,



B. WFgEHE
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BETHLND T TN Y TDEFEN
WEHL, RANSEFETIROU IV Y
7 (IV-1£72131V-2) HOEE B LKA
SREOEHESHZHE L./ LAEZH
SR AEmRR (N TREST ; XBRICH
G@HEOEAT, BAR 16hd’', HEWEEE DY
ABREDNEEFHR (PPF) 350 yumolm?s?,
SR (BAEA/MEHA) 25/20°C . ABXHE EE30-70%.
CO, #FE 1000 pmolmol ") T8 AR, i
WA CEE L. e 7Ry MIBHELTE
ETHE L, BANEREL ER L=,

HBRO FHHB IO REOEE
AIBRELTICBWT, BRBROLREFED
RESETCIr AMEE LIy IV Yy
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