© 636 * #j 24 2#4)  Acta Pharmaceutica Sinica 2018, 53 (4): 636 —645

CtCHSA M) N R FI B BRI S e it T U LB EREX UL SR E

il WA, Bk bk, & M, HEW
(B B K255 b, i 200433)

WE: WL NEWR IR BRI RERAREOER A AR AR ELANTEARLy, TRak
HEAZR AR A RO, T LA 00 & TR R S (E N R R A RN OB, BRER &
fitt (CHS) TE BRI AR AL FE bt BB/ . (B2 H R AL, CHS R I I & WA & L i
AR AT B B . SRR H R JA/MeJA 1ENEYIE 5 VR 50 T LSS A4 9 CHS R Rk . A5
ERTHIM BALIAERT 1 A CHS %X CtCHSL MRei3Eat b, 1AL T8, Sk8xtaieh iyt CHS &K
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CtCHS4 induces the accumulation of safflower quinone chalcones
In response to methyl jasmonate induction
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Abstract: Flavonoids, especially chalcones such as hydroxysafflor yellow A and carthamin are the main active
ingredients of safflower. To study the biosynthesis pathway of safflower flavonoids is of great significance for
the quality control of safflower. Chalcone synthase (CHS) is an enzyme that plays an important role in regulation
of the synthesis of flavonoids. However, for the time being, the role of CHSis not yet clear in the biosynthesis
of safflower flavonoids. As a plant signaling regulator, JA/MeJA can activate CHS gene expression in plants.
CtCHSL, one of the CHS genes in safflower, was elucidated in our previous work. In our continuous search for
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CtCHSs functions from this plant, other CHS genes CtCHS2 and CtCH$A in safflower were examined. The
floret was stimulated with methyl jasmonate (MeJA) and the transcriptome expression of CtCHS2 and CtCHHA
was analyzed by qRT-PCR at different time points of 0, 3, 6, and 12 h after stimulation. Further metabolites
under stimulation by MeJA were analyzed by UHPLC/Q-TOF-MS. The results showed that the expression of
CtCHSA in response to MeJA significantly increased at 3 and 6 h, while the expression of CtCHS2 showed
a trend of decrease after induction. Meanwhile, the accumulation of rutin, hydroxysafflor yellow A, D-
phenylalanine, kaempferol-3-O-g-rutinoside and carthamin increased obviously. Especially, accumulation of
hydroxysafflor yellow A was increased significantly at 3, 6 and 12 h after induction (P=0.05 or 0.01), but the
change in kaempferol, kaempferol-3-O-4-D-glucoside, luteolin, quercetin-3-4-D-glucoside was not significant.
The accumulation of hydroxysafflor yellow A and carthamin was positively correlated with the expression
abundance of CtCH3A with Pearson correlation analysis method (r=0.8). The data suggest that CtCHS4 may be
a key gene for forming hydroxysafflor yellow A and carthamin and plays an important role in the accumulation of
safflower chalcones. The CtCH3A-pMAL-C5X recombinant vector was successfully expressed in BL21 (DE3)
Plys to express the product naringenin in vitro under the catalytic substrates p-coumaryol-COA and malonyl-
CoA. The results of this study provide a new insight into synthetic genes involved in flavonoids biosynthetic

pathway to elucidate the biosynthesis pathway of safflower chalcones.
Key words: safflower; CtCHS4; methyl jasmonate; quinonechal cone; hydroxysafflor yellow A
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() 55 Ak 24~ CHS 3 [F] CtCHS2 Fll CtCHSA #E 47 T A 98,
DL Sl B 41 76 o B R 2540 A W AR & g R R
KTk

MR 5%

EYFR ZF#LaESm R (Y5 ZHHO119)
SRR T8 5RO R 2 e ] 5K b ot 93U O 22 VR4
ZR4ith, HEETH YL € NA A (Carthamus
tinctorius L.). #ARMFIHE T 28 —F R K24 %Pl = .
AR E N 25°C, TBIE 50%~70%, J:IETEA
16 hOGHE/8 h JalE . A 2.2 mL MeJA (Sigma-
Aldrich, 3E[H, 4lifF>95%) A 1 mL T/KZEE (AR
G, WAL FRFARAA, HE) &, K&eE, FH
KEAZR 100 mL. ETRERETFERE —KR, LM
MR, BL MedA WETTRERE (I 4.
0.1%Z.B%), WEiAF )y 1 mL, FF57.80% 200 mL i% 1
RS EAETEER BT IE MeJA 5% . THHE 0 (4
M), 3. 6. 12 h 4 AEREAT T 5 e, &0
6] SRR B MRS IR RN A, PR 77 T80 C.
R B EBRAETE 4 L A, — 1 TBO AR A,
PR RIE T, 55— E 50 CHAE MM 2 1E
HJE T IR & 2 E .

RNA $ZBX K cDNA F—$EME R LY/~
& RNA RIGAR & CGligA R, FE) 3R
1EE & RNA. RNA K B J 4 2 i it NanoDrop i &
G3 NCOGFETH RN ER e B B I L VA, TR AIE AggolAggo EE
EAE 1.9~2.1 H Ago/Asso KT 2.0 B RNA #d
T a8 . IF DL 9 B AR {8 A TransScript®
One-Step gDNA Removal and cDNA Synthesis Super-
Mix K& (b aeXeAa, FE) 45 cDNA F
—HE, RFFT-207C.

EELKNRABEEYEEFESHT WERE
Y BT #A15 3)f) CtCHS2. CtCHSA EST 4145 K, 437
#it 5-cDNA F Bl 3-cDNA F BRIy 514 (&
1), 1/ SMARTer™ RACE cDNA Amplification Kit
& (Clontech, HA) #4T PCR ¥ 3. 438 Jr Bt
FZ (BT AL 43 31 % 2 48 A& pMD19-T (TaKaRa 2w, Hi[H)
ERET Bl EEAEMEAREARAR T . A H
DNA MAN Hf8l 7 45 &, JFiE47 BLAST K& HLxt,
e o H R R G k4l Bk PR S R, Wit &%
BT I B AR T B AR R A K S A, e REH E
EREK (D).

7 NCBI Mk EH BLASTX (http://blast.nchi.
nim.nih.gov/Blast.cgi) Xf % 3 K 4 & 7 41 K H g s &

Tablel Primersdesigned for real-time PCR detection

Primer name Primer sequence (5'—3')

Ct60s-F CATCCATTATCCAACAATC
Ct60s-R AAGAGTAATCAGTCTCCA
CtCHHA4-F GGCTGATCTCGAAGAACATC
CtCHHA4-R AAATAACGAGTTCCAATCCG
CtCHS2-F AGAGGGTATAAACTTCAAGC
CtCHS2-R ATCAGTTTCGAGCAGAAC

FI 2 R 7 41 AT 17 50 bt B [RDIR M 4 # s
ExPASy 7E£k T. H. SOPMA 43 H7 & 3 [Kl 4 it 2K 15 /5% ()
TRAERITEDL; F Clustal X 2.1 Bk 3 R g D
B AR GE R T 4 5 3 RE B U R 6
17 Z B 40 #r; JERA AR 2 (NJ, Neighbor-
Joining) HEMIEE RIS, HE R AT FE MR
H &4 HT1i%: (Bootstrap analysis) #47 1000 /K &,
% H L AR R G A

gRT-PCR ¥ 0. 3. 6. 12 h AL W5 —4E
cDNA {E MR, FEsitRE R sl (R 1), FIA
CFX96 Touch™ Real-Time PCR Detection System (Bio-
Rad) #1 ABI 7500 Real-Time PCR System (Applied
Biosystems) 17 qPCR % . . LA Ct60s (KJ634810) 1
N gPCR WS 2 [H .

H RN KL R =27

Ct60s (60S P& 1 A% W44 25 1) H [ R JLART -~
1M RG(CY), #kHEDCt= H 5K -3 Bk IHH

BRI UEMRBENE KT REENLLE
RFES (0. 3. 6. 12h) 43 IS %FREL 4.0mg, &
1.5mL & W, RSN 60% HFEE 1 mL, % HiZi 12h
JE AR A ALTE 40 min, FH 0.22 pm fFLUERR IS g, KA
WA HE (Agilent 1290 Infinity UHPLC) — & B 5 it
(Agilent 6538 UHD . Accurate-Mass Q-TOF/MS) #E4T
il S&AFNER 2.

Table2 UPLC/Q-TOF/MS detection analysis conditions

Chromatography separation Mass spectrometry condition

Mobile phase: GasFlow: 11 L-min *
A water with 0.1% formic acid Nebulizer: 45 psi

B acetonitrile with 0.1% formic acid. Gas Temp: 350 'C
Flow rate: 0.4 mL-min* Vcap: 4000V
Column temperature: 40 C Fragmentor: 120 V,
Injection volume: 4 pL Skimmer 1: 60 V
Gradient elution: Reference mass:

0 min, 5% B; 4 min, 20% B; 6 min, m/z 121.050 9,

21% B; 9 min, 26% B; 11 min, 40% B;  m/z 922.009 8

15 min, 80% B; 17 min, 95% B Octopole RF Peak: 750 V

DAL 251 (Lot#G1324016, Aladdin, 2£[H). D-#
AR (Lot#K1418043, Aladdin, Z£[H). T (Lot#
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B1413082, Aladdin, 3[E). il Z5f;-3-O-5-D-%i 4 bl
1F (Lot#T180723002, JHMtA:4), HE). HHEAIE
F {0 E A (LOtH422A022SH8260, Solarbio, H1[E). 4T
WA E (HE, %5 131124, 4 HPLC A, 4iifE
>08.0%) KB & (Lot#K1413082, Aladdin, 3% [H).
Wt 1 -3-p-D-Hi A FETF (Lot#B 1413082, Aladdin, [,
th 2% 1 -3-O-p- 2= FHEH (H 6, 45 131211, &
HPLC i, 41i)%=>99.7%) AXtIRMHE 9 MNMaks
PERCA s BT L, PP AR AL B AR PR G
A

CHS EHRERIFSRIL, 4k W4 wkE
RFl& (Clontech, HA), ¥ CtCHSA 1 BUE AN £ WL
I B ) pMAL-C5X (NEB A &), #io6%) £k #;
W, AR Z M 5o (b 2XEAF, FH), i
ERHVE TR o IR H I F AR pMAL-
C5X-CtCHSA #1415 5 BL21 (DE3) Plys (b5t 4k
GAF, ), PLRER:H 5 R A 8ok R
NIRRT IPTG 5 SR A RIEPY. B L kT
£ 100 mg-L AN HE R M LB #5973 37°C. 200
r-min * 7% ODgyo N 0.5~0.6, NI IPTG (&
5 0.4 mmol-L™) JE4k4:7E 37 C FIEE 4 h 5, LA
5000 r-min ' B0 10 min YCEE W, Wl BB, fE
21 B TR AE 1 20 mmol-L ! Tris-HCI. 200 mmol -L ™t
NaCl A1 1 mmol-L™* EDTA L& i+, L 15 s i)
ik i AT LR A R R A Ab B . 13 000 r-min 5.0 20
min, B L35 SDS-PAGE 43 #T -

REgifh: Kk MIE 5 mL B 25%x10 cm
PSRRI ISR, BL 10 AR RS mR e i, 230%
Z . N LR 10 mL, L 20 {5 EEARR 22
HRE M o FE LA 10 nmol - Lt 9 22 ZE BT 4 mL We M
AP O, TR — IR, X e
17 SDS-PAGE 7 #fr. Kt RA! Bradford 728 i
T2 5 17 A5 0 R T VA A R

BEizRiAEABRRN U475 HHE AA
A A ONBEGEALIRYD, % 51555 SO, i
PRIV [ NAR R L E 40 F: CtCHSA (10 pg). p-&
o BE4EEE A (10 nmol). A —EE4EE A (20 nmol), DTT

(2 mmol-L ™Y M5k R AR E A (pH 7.5) 500 pL,

SN 1 h JEIRNVKESER 25 pl, 7E SN 45 R i
pH=9, ¥ 10 min. J5IIA Z & £ Mg 500 pl, 8%
AT, MIONFEE 250 pl. 7K 250 upl MR, it
17T HPLC farilll, %444 I a3 11 C18, izl #H 50%
FEEHNON 1% HER, 3% 1 mL-min, 289 nm TFUi$E
HH, N bR AE S AR X TR

G LIS BRA G, R YR
F mean+SD F7r, %20 %3 X | ANOVA . Dunnett-t
test #EAT W ZH [A) LL 85

&R
1 CHSEREEKM=ERENEEESHN

N TR LA D e KR A, R A ZH T 0 404
ACTREREAT T 8 S AL 3 AN T B8 B o K478 225 DR P
HRER, /19 6 k448 CHS BEH, JFflE 1 4.4
Agilent 8 15K JR Az fts H 3, SR A Heml % f4>
T 6 25 CHS BEEARIFFAER I (JFAERT 7 R\ I
TEHT 3R, FFAE RAIFAES 3R) FEHIAN KL &,
SZER IR CtCHS2. CtCHSA 18 AN [R] FF 18 1 1) R IA 45
A5 CtCHSL il (K 1), #&/~ CtCHSA. CtCHS2 1]
Reth 25 1 416 R A R AR 6

I 11 111 1V

CrCHS!

CICHS2

CICHS4

CiUHS3 15.00
12.00

CiCHS6
Q.00

CICHSS 6.00
3.00

Figure 1 Expression pattern of CtCHS at flower different
developmental stage. Signal values by gene chip, stage | as
control group. The color key was set from 3 to 15

KH RACE fiR, 5ifEi CtCHSA. CtCHS2 %
K4 K741 1222 F11 1260 bp. ORF FINDER ##%
CtCHSA. CtCHS2 %A ORF Filff7H#H k4 R B
CtCHSA ORF 9~1214 bp, 4wt 401 M2 H:FR; CtCH2
ORF 2y 69~1253 bp, %if4 394 AHMER. K¥E2KF
HIHHAT blastx %, 4R E/R CICHSA BAERIT Y
5%j4% (Chryscanthemum boreale) CHS % JL#2 % 4
(AGU91424.1) 1 [RIVEYEf =1, 7B 75218 94%, ULIC
FEiL 3] 91%., CtICHS2 Z AR 7415 ER# (Populus
trichocarpa) CHSZ 2: % /7 %1 (XP006375238.1) [1][H]
TR, 78 55 Bk 93%, VLHLEE A £ 82%. Protparam
TR CtCHSA % i & 1151 73 1 i &ty 43667.25 Da, il
DER S5 HL 0N 6,72, B AT = 4SS TN L] 2A.
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Figure 2 The three-dimensional structures of the deduced
CtCHHA and CtCHS2.  A: CtCH$A, B: CtCH2

CtCHS2 #wid 8 A i 4 T i &y 43 016.36 Da, Tl
DPE 8 55 H 0N 5.67, H 5 = 4E 2 T L1 2B

CtCHS2. CtCHSA #1 CtCHSL #% 17 & 7 51| L ) (2
/v CtCHSL fl CtCHS2 ZE A P #il Al PE e v (B 3)
ARG ERE 4T (B 4, 3 3), CtCHSA Il CtCHSL
TER B L PoRG R REUR, TS CtCHS2 7TER K5y
S¢ BB BT, W] CtCHSA F CtCHSL 44 3L BR iiF 11
H—EARPIE, T CtCHSA 5 CtCHS2 78 & JE BRI
PEMEAL D BE EARTEROR I 2 e ik o

CHS BT Il Y PKS RRKK, BARMEIIMR
sEHE, iS4 1.2 kb, — M H— AW TG, 4b
BT 144965 57~64 NEIER, MAIMNET 2 i)
340 NEHERE, HE MRS — MR (8 E 3
JRTEAE 70%~90%, & PP IL/E1E 7> 3 I s
AN, TR FBHE T 5 0 A5 T AR T 1 7332, R
AR R F 51 o A (EHE SRARGE (0 23 S . AR

CtCHS4 HRSSFAII CAIRES
CtCHS1 EREIRHR % E gi
CcCHS2 MS(INGN”&\E ESSTIT
Consensus at laig a p

ABF68124.1
AGLS1424.1
BAJTE56.1
AFKBE634.1
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ACQE4148.2
GICHS4
ADF43042.1
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Figure 4 Unrooted phylogram comparison of the amino acid
sequences of CtCHS2, 4 and other functionally characterized
CHS proteins. The phylogenetic tree was constructed by
MEGA 5.0, after alignment using Clustal X software. Node
support was estimated using neighbor-joining bootstrap analysis
(1000 bootstrap replicates)
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Figure3 Nucleotide sequence alignment of CtCHS4, CtCHS2 and CtCHSL
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Table 3 GenBank accession numbers amino acid sequences of
CHSs used for construction of the phylogenetic tree

GenBank accession

Sequence number/NCBI Species
name
reference sequence
CbCHS AGU91424.1 Chrysanthemum boreale
DpCHS2 BAJ14519.1 Dahlia pinnata
SmCHS AFK65634.1 Silybum marianum

RCHSL ADF43042.1
PgCHS AHZ97870.1
WCHS BAB84112.1

Brassica rapa subsp. rapa
Punica granatum
Vitis vinifera

LjCHS AGE10597.1 Lonicera japonica
ZmCHS NP_001149022.1 Zea mays
LsCHS BAE79201.1 Lilium speciosum

MtCHS XP_003607498.1
AICHS XP_002889339.1
PtCHS XP_006375238.1

Medicago truncatula
Arabidopsis lyrata subsp. lyrata
Populus trichocarpa

CmCHS ABF69124.1 Chrysanthemumx morifolium
GbCHS BAJ17656.1 Gynura bicolor

AaCHS ACQB84148.2 Ageratina adenophora
CuCHS ACQ41890.1 Citrus unshiu

DICHS AEO036981.1 Dimocar pus longan

LhcCHS ADK78881.1 Lilium hybrid cultivar
LsCHS BAE79201.1 Lilium speciosum

AtCHS AAZ23702.1 Arabidopsis thaliana
PtCHS XP_002302511.1 Populus trichocarpa

FKikEBRE T 23(P<0.05), #SE 12h ERHEL
ENEA R4, CICHS? REEX X EAFE TS
3. 6. 12h BHFKMHFIE (P=0.07), WK 5. R

CtCHS2 I CtCHSA H: LA T MeJA Fl s min 7 452 =
ANE, T REAEALAE T I A ) B BOs A R I E AN Ao
3 MeJA RIHAHREIX SRR

UPLC-QTOF/MS £l MeJA AbH J5 A [F] B 8] s
(0. 3. 6. 12 h) Zrfefesed 9 NMEEER /T . #2
BAWHOER AL D-AHANAR . ILEH-3-O--ZFHE
. afeati. (hZEE. (L2 8-3-0-4-D- %] & f
. RBER. W E-3-4-D- R B & B ZEKP
(K 6), W& ERATLE T LG H, 94 1
ZH MeJA 175, HAPEM & &R B —E
AFE. MeJA FlFES TREIEFEAER AL D-EXN
AR I RH-3-O-p-=FHET . AHALEEMER, U
HENBEE 6.12h R F AA &R, Xl R,
L 25 /3-3-O-4-D-Hi & FEH - AR ZK | it K-3-5-D-
G RERINE A AU NS R

8 CrCHS
W CICHS2

: L

4
3 N
0

3h

Oh 6h 12h

Figure5 CtCHS2 and CtCHSA relative expression to Ct60s in
safflower. "P<0.05 vs 0 h group

Relative expression to Cr60s
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Figure6 Flavonoids content accumulation in safflower. "P<0.05, “P<0.01 vs blank group (0 h)
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R4 CtCHS2 Al CtCHSA & [K 1 i MeJA 5 S48
[FERE A (0. 3. 6. 12h) HIFREE (B 5), 5%
28 M4 g 2 A CHS RIS 5 H L&)
R BN Pearson fHXREL r, ATLLE KR AL
R AD-FKHAR A ORXNHRES CICHSA
HIRIARIEASE (K 4). &7 CICHSA 11 2146 B i
KA AR Rl HEAEH, CtCHSA T RE2E T Ik
BRI H R AL A ORP IR, EiER
BERE A R A EEER.

4 CtICHSAFSME ZHERK

¥ CtCHSA 5 pMAL-C5X #Hiid &R, #2%Ihir
RGN FiF S FKIL BL21 (DE3) Plys H 47
WEEFR, B PCR J7 ik AT BHYE R bk %5 8 o BEHL
CtCHSA FH B FRFEAT IPTG 5%, RN NHSASE
AR N IRIE S, 4 SDS-PAGE K6l K3
SNHMER MR CtCHSA AR AR
& (B 7).

Table4 The correlation coefficients between CHSs and flavon-
oids

Flavonoids Pearson
CtCHA CtCHS2

Rutin 0.335 -0.279
Hydroxysafflor yellow A 0.92 0.122
Kaempferol-3-O--rutinoside —0.793 —0.887
Kaempferol-3-O-4-D-glucoside -0.53 0.128
Carthamin 0.761 0.543
Kaempferol —0.896 —-0.56

D-Phenylalanine 0.878 —0.003
Luteoin —-0.388 0.462
Quercetin-3-4-D-glucoside 0.493 -0.522
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Figure 7 CtCHS4 induced expression of target protein SDS-
PAGE detection. M: Marker, 1: IPTG induced after precipitation,
2: Induced fusion protein in the supernatant, 3: Without induced
by IPTG in the precipitation, 4: Without induced by IPTG in the
suspernatant

Bt CtCHSA Hft & & Lk T4tk (& 8). Bl
IRAGAL R, 55 28 )\ 400 mL (1) B8 ¥k HH 4l 1075 21 20 70 g
PIRTEYEEE 1, N 4-FF S BEA R A RN ZBEA S A
IR, AR B AT BEE TEAL I, nN CHS
HAFS AR A S AR A, £ 10~
11 min ZeA ARG T —ASET I B, 22 () (i Sk A
IR A R 2R et B BB, S E AR (B 9).
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Figure 8 SDS-PAGE andysis of purified CtCHSA. M: Marker,
1, 2, 3, 4 pMAL-C5x-CtCHSA4 protein purification process, 5:
Purified pMAL-C5x-CtCHSA protein, 6: pMAL-C5x control vector
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Figure9 Detection of the catalysate by CtCHS4 by HPLC. A:
Naringenin standard; B: p-Coumaryol-CoA standard; C: Maony-
CoA standard; D: The HPLC pigment of malony-CoA and p-
coumaryol-CoA under the condition of 50% methanol (1% formic
acid) without CHS; E: The HPLC pigment of naringenin from
CHS catalytic substrate p-coumaryol-CoA and malonyl-CoA

g
21 {¢ Carthamus tinctorius L.J23% & 1125 FHE Y,
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FRELAAE A AL W R RO R R RO
SR ST A T LA S 3 2 1) B A R i 9T
CHSZEAE B R A= P AR S B I DA} 3 R 3L
Y G SR MR BT, (H H X T 4048 h SR A
B RS R R FOE ok , JIHR AR E
KB HIED G K, &I R AR R R
S, H 2B E MR TN | 45 MR DN ) S R 42,
EXTHS FHLHEI 2 b, BRI R IR,
FHEREFANTF, BLRARRLEYEBGRER
FRBESEIN, W o 28 o) W 20 A6 i TR BRI 43 7 WL
S ftE ERL AR .

TERE IR CHS 1B I A 5 B A0 & AR U 1
N, A= B R A LS S E) UV B
P.OMMAERBERE . PURBERR S, 3t
CHS B[R Kk ii= MIhae v 2 M+ O L # AT
THEFE, REFREYEH —NE/N CHS BN FKk,
WNHi T A 8> CHS JE R RkiE", FE LI T
6 > CHS ZE A8 4Bty 8 D oe B AN 4 AN
S CHS B, A vifE 7 2 4 CHS
FeH, SR AT RE R CtCHSL LL K& Shinozak
2E2NR 5B 1 34 CHSE R 41— /M) CHS P K
%, X5 2 ArE I HAE Y R CHS B NS il
Wi . BEAb, 4046 CHS BN 5 AR CHS 2 [ 7
FEE o i A AU, R CHS S NEAAY)
Fofr e £ 5 B v

Shinozaki 2245 T 3 /> CtCHS J: K 724k 41 75
S AR i R 2R WS P, 0B LT SRR A RO 1R
BA— e MfEH . SRS AT X 20 eH CtCHSL it &
ik, PEE T AP EBEAGMR S REALE AR A
SRR, W T HAAERAE RS RS E R A
HEEEH, FFELRE CtCHSL fEfkH, CtICHSA
R I KoK B E i, R H T RRAE R BE A
HHOE A REP B EEERDL, g8 ERE
HANTEE R, AR MeA HIBH 7%, HE
CtCHSA. CtCHS2 5Bl pi s AR A 1 8 R, IIE
BT CtCHSA 3Rk it 5 0 /R B i f S ar
HEOE A, DRAEROH R R E M IEM
K (r=0.8), $&7~ CtCHHA B A 5L Hi#iiE ) CtCHSL
AL ThRE, TTRES S T B R B 28 43 1 AE )
A B

CHS Ji [K] 4 A f1 22 6 PR 5 1 Hh ) B AN/ A 28 T
CABEAS [ (0 1 4% 7 SBT3, AU R RIE,
Jt 5 A B B JEAR AR G R R, T HoAth
7 3 R 2o ek 13 44 B i P9 ) CHS HE PRl

WALT B RAS, RIS, REE UV B0 A
Vi S R 11 T R A8 8 55 K7 B w47
AL B R A B Thie o AR 584 AT 3R F 5T
UE A T 4146 CtCHSL 7E g 2 A5 /R i 28 & i 15 Hh I 1
FARS, ARHIE % S 4 2 46 AR B A B L (CtCHS2,
CtCHSA) TR dAT IR S 45 R, 2 D IEPIXT
MeJA B EA AN 1 B, 1 5 AT REFE MedA il
TACTE TR AEM G g Eh BEARMER, H
CICHSA Al RE R TE R AL T R A I AL 4L &
(b BE [N, 78 40 A6 R X 2 R T 0 A g 45 T B
HEME, 1 CtCHS2 HIAF A A B & .

X (Scutellaria viscidula)®®, KJEE (Cannabis
sativa) 14 ) P CAESE CHS LAE S B A {F
AR GA AL E] 4T C6 A C1L i B BT 4 & A %
PERER o [ FEFR 1 2 A, W] DA A SRR AT P 3E
SR A R 2. Shinozaki 2P ERIE T 3 MEfK
AN IR B A RS PR VS 5 R TS A AR RO B R )
CHS JE[H . AW 70 75t A0 ) 3 Bl AR S5 Nk 2R 360 I
CICHSA Fidm i B v 1, A G mEHRE A A1 Bt
HHEE A CNIRY), FSrEW s I ER, IESE T a4k
CtCHSA HIER G, oA — D e i ALY
B HUEREG I T REPEBE T LR R AW FLLE RN B 4
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