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New targeted compounds—biosynthesis of phytocannabinoids
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Abstract: Phytocannabinoids are bioactive terpenoids that are exclusive to Cannabis sativa L. The main pharmacologically
active phytocannabinoids are A°-tetrahydrocannabinol and cannabidiol, both target endogenous cannabinoid receptors.
A’-tetrahydrocannabinol and cannabidiol have extensive therapeutic potential due to their participation in many physiological
and pathological processes in human body by activating the endocannabinoid system. At present, A°-tetrahydrocannabinol,
cannabidiol and their analogues or combination preparations are used to treat epilepsy, vomiting in patients with cancer
chemotherapy, spasticity in multiple sclerosis and relieve neuropathic pain and pain in patients with advanced cancer. With the
further exploration of the application value of A°-tetrahydrocannabinol and cannabidiol as well as the increasing demand for
standardization of pharmaceutical preparations, it is imminent to achieve large-scale production of A°-tetrahydrocannabinol
and cannabidiol in the pharmaceutical industry. In this article, pharmacological research progress of phytocannabinoids in
recent years, biosynthetic pathways of phytocannabinoids and the mechanism of key enzymes as well as various product
development strategies of cannabinoids in pharmaceutical industry are reviewed. By exploring the potential of synthetic
biology as an alternative strategy for the source of phytocannabinoids, it will provide a theoretical basis for the research and
development of microbial engineering for cannabinoids synthesis, and promote the large-scale production of medicinal
cannabinoids.

Keywords: phytocannabinoids, endocannabinoid system, A°-tetrahydrocannabinol, cannabidiol, biosynthesis
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Fig. 1 Chemical skeletons of 10 representative phytocannabinoid™.
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Table 1 Phytocannabinoid subtypes!®

Phytocannabinoid Components . - Structures of representative
- Representative phytocannabinoids A
subtypes (pieces) phytocannabinoids
(-)-A%-trans- 23 (-)-A%-trans-tetrahydrocannabinol (A9-THC)
tetrahydrocannabinol
type
(-)-A8-trans- 5 (-)-A8-trans-tetrahydrocannabinol (A8-THC)
tetrahydrocannabinol
type
Cannabidiol type 7 Cannabidiol (CBD)
Cannabinodiol type 2 Cannabinodiol (CBND)
Cannabielsoin type 5 Cannabielsoin (CBE)
Cannabicyclol type & Cannabicyclol (CBL)
Cannabinol type 11 Cannabinol (CBN)
Cannabitriol type 9 Cannabitriol (CBT)
Cannabigerol type 16 Cannabigerol (CBG)
Cannabichromene 9 Cannabichromene (CBC)
type
Other types 30
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Cancer
Insomnia
Osteoporosis
Alzheimer’s disease
Nausea and cmcsis
Multiple sclerosis

Ethanolamine
I arachidonic acid

NAPE

> Hepatitis and liver cirrhosis

........

S Pain and inflammation S
Drug addiction and alcohol disorders .
Obesity and associated metabolic abnormalities
Parkinson’s disease and levodopa-induced dyskinesia ;
Inflammatory bowel discase
glaucoma and retinopathy 4
Schizophrenia
Anxiety and depression el
Atherosclerosis ="~ S
Huntington’s disease o
Cachexia and anorexia
Hypertension
Epilepsy =-"""
Arthritis

Phyto- and synthetic

cannabinoids
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Fig. 2 Endocannabinoid systems and their potential therapeutic targets. CB1: type-1 cannabinoid receptors; CB2:
type-2 cannabinoid receptors; 2-AG: 2-arachidonoylglycerol; AEA: N-arachidonoylethanolamine; DAG: diacylglycerol;
NAPE: N-acylphosphatidylethanolamine; DAGL: diacylglycerol lipase; NAPE-PLD: N-acylphosphatidylethanolamine-
hydrolyzing phospholipase D; FAAH: fatty acid amide hydrolase; MAGL: monoacylglycerol lipase.
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A 08 1 B3 S g 5 3R s A8 A TBE 2 H
(2-arachidonoylglycerol, 2-AG) I N-1£4: U ik
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), ESC H1HE ] 25 Wy e R % 32 S A
il CBL/2 i& 1k H & , Hen 2008 44 2% 111 F Y 24
¥ Rimonabant, % i1 8 % 2 i il CB1 15 1
AR BRI HERL, AT 36T IR E RS, (R
JEH T ESC fETEZ 1M &40, fd ] Rimonabant 14 &
F T I A RS (AR ) PO
Rimonabant i 2 W fift A1 57 25 B 1 11 S8 % 8 4 A i
I CBL/2 i, LI REEE S CB1/2 % 1t 3 5
(9 A A ECS 2507 B i, — R 513 i S CB1/2
Tk R IR MY C S — S E Kl i
(F 2)B%, Hep, A-THC #tJ2—Fh CBL/2 4 3h 7],
Wi ECS Z H5XTEAK. RAE . L. THHMEEE
R 5 2 B D Ak Y A B3 ASTHC 2
Marinol® (Dronabinol) f3& LR, BF5E R B

k2 BLWABEARSHY™

FE AR R 22 R G RO R 2 R0 JE B E R
R H A P e R s L R, R I 9
M2 s (FDA) i TiR97 3RS
B8 B B E FB £ M 56 10 Tk R gk e 10

Cesamet® (Nabilone) PR35 i 43 e — il KRR
£, 5 A>-THC BAMMIIIRE, #HFiRITE
EALST 51 0 AR ik P A%-THC % CB1 #
SEM R R B A R T, I R K
JI% Fl Marinol®F1 Cesamet®f (3% 3L T RIf% . 3k
B 0T Mgz v . BEIREES AN K
i i CBD WE & CB2 Z kM55 ahl, &
CB1 Z ARG HT 7], A°-THC 55 CBD fy41
Al FIRERAR A%-THC B oA ol ik i i g 144400,
Fb AN T 2 i 22 R PERE AR RE SR 2R | i 2 MR ARG
9 A F PR S35 ) Sativex® (AS-THC A
CBD WyMfil R 11 1) BARFE 7w, o7, 18
ME. Wl ZHMIZEERIER, ASHERE
A RE T8 M H RTROBFSE4S R, CBD 1Eih
SRRV . QG NHORE  FERE . AR U . SR
G354 PR DG ERIA . A4 A R ZC e 22 B I S0
18 SRR T B RIS 71195, 2018 4,
FDA E et fird: CBD Ay I 14 25 9 il 1
Epidiolex F F A J7 Wi A 55 UL (4 JL 2 %K -

Lennox-Gastaut £ /i Fil Dravet £5: 4 fiF1655-581

Table 2 Cannabinoid component medicament on the market!*®

Brand name Cannabinoid component Indications Dosage form Countries
Cesamet® A°-THC analogue Nausea and vomiting induced by Capsules UK, Ireland, USA,
(Nabilone) chemotherapy Canada, Germany,

Australia
Epidiolex® Pure plant-derived CBD Dravet syndrome and Solution USA
Lennox-Gastaut syndrome
Sativex® Nabiximols (Cannabis sativa MS spasticity, symptomatic relief of Spray Canada, Mexico and
(Nabiximos) extracts including mainly A>-THC  neuropathic pain in MS, pain in several European
and CBD at a ratio of 1:1) patients with advanced cancer countries
Marinol® AS-THC Anorexia related to weight loss Capsules UK, Ireland, USA,
inpatients with AIDS; nausea and Canada
vomiting induced by chemotherapy
Syndros® A°-THC Anorexia related to weight loss in Solution ~ USA

patients with AIDS; nausea and
vomiting induced by chemotherapy
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AT A RGBSR, YRR E (A°-THC
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i @ (Cannabichromene, CBC) #1¥K KR — B
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WARGE T P8 CBD Ml A-THC [R R4y
%, % °h A°-THCP (A%-tetrahydrocannabiphorol)
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W 53— A5 R e SN SE R 2 7 A B D7 B e
F, 1fii A>-THC Fil CBD 1A 5 AMAE Wi R Bk )50 T
Herp, AS-THCP X CB1/CB2 32 A i 36 Fl )1 B35 42
w . BT CB1 Az 4R R A ) JE A%-THC 1y 33 fi%,
Xt CB2 SZ A 35 1 1 Je: AS-THC 19 5-10 fiff ,
AS-THCP T LA %5 b % ¥ 45 FH PP, AS-THCV
(A%-tetrahydrocannabivarin) 1 237 K FLH) A°-THC
PRIRIEY), R EE A 3 SR ALk 5
T M A>-THCV !5 Rimonabant #/& CB1/CB2
f R 1038207, B A’-THCV R HA Rimonabant
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iz (A%-tetrahydrocannabinolic acid, A°-THCA) #il
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(1) B4R (Polyketide formation); (2) SEdwik
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Fig. 3 Biosynthetic pathway of cannabinoids.
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Fig. 4 Biosynthetic pathway of OLA.
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i, OLA ByRK i REURARLE R RE R R 1Y 5
fith, AFLJ ane] SP- i fre A BREE 1 OLA YA AN i
YitE ERIEE AR, R — R Pk

0 By-product E
i
2 "S-CoA !
———— | :
Hydrolysis =
'
o 0 E PDAL
1
COA-S/U\/LLOH:
' L]
Malonyl-CoA : :
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22 RIKGUHIREIR—RiESE RIRE
FEBEBR & TR (Geranyl diphosphate, GPP)
MR TIFEY, TERBREAY ST
TR 73 . GPP HiPIFP C5 Ml JS kA Wi 22
SR W2 (Isopentenyl diphosphate, 1PP)
RN RE 4R (Dimethylallyl diphosphate,
DMAPP) %4 %M. 1PP #l DMAPP ZE 414 1
FEAMSKERE: FEIXRIER (MVA pathway)
FIAEF 22 iR %12 (MEP pathway). MVA i#&4% &
VAR R ZE AL AR . T TR 0 At M o b oA
A, R T L BE-CoA (Acetyl-CoA) IL4aH 1K MY
LBt BE-CoA; MEP 2 FEAFTE TIF 24014
B Y gtk ISR (Pyruvate, Pyr) Fi
HimmE-3-85#. (Glyceraldehyde 3-phosphate, GAP)
4% &% B 1- B 4 -D- K B -5- B R (1-deoxy-
D-xylulose 5-phosphate, DXP) it G 54, MEP
AR AR AT s IR TR (30.2%), A
& Pyr I GAP Hij (AL 10 (8 AN 1A 25 52 i) HL 52 s )™
; MAH T MEP, MVA &8 5 AR A H A
T 2019 4 Bowie Sl T FH A5
L MVA & BSEE RN DR -8 4 A 28 B 1) I 4
Mifgr-& , %A WNHa RS R GPP J&, #5711
S TIHBIS OLA [, AR 1 g/l 1
CBGA, {HJ2 X 25 R 4t 75 52 b S it v 32 3 &
PR, P an 52t 20 Fhiif AR 58 A& AN RN, 1
H= ek 8 NADP)H Hf [ 777 5403
(FFEAL), SXERHIN TR A2 0 & 28 PR AS o £
MAYIRN, MVA &2 MEP 3420 52 5
ZAHEMH L (1) o ik A5 ARy [l i
(Acetyl-CoA. GAP F1 Pyr) Fi%# A7 (NADPH
I ATP) My3E 15 (2) &% A BR g DL R i)
Py oxof il S s A OS2 5 (3) 5% BR R AR IE R AU
KA, HAr, el T 20 TR, 12
FETEA R ) TAE Y1 s ABiiE MVA/MEP
i5Er e USRS U e vy v 157 4 MU A A

v i) 7 X £ S5 o 27T R £ 9 A R

% : 010-64807509

Ty 25 B A2 082 | DU K R AR 1
P, TERIRE A B, F5R e +
L ok 7E BRI % BF Saccharomyces cerevisiae H I
P OMVA GEAR (a0 NI v e Tt £ 5 1R G A T
ERG12, ERG8. ERG19 il 5 /i Jis £ R 55 4 il
IDI1 Wy 4mh L) FG ] A 548 Y Py 1k Je o £
Bl & B ERG20FVNTY S gl GPP i
S TR TR S I 2 3 R 2k T R AT
AR AT R P R R AR, AR B
B4R GPP & Y ERK M . 2018 4
Chatzivasileiou %54 18 T — 45 5 I B A1) & #2
(Isopentenol utilization pathway, IUP), X—i&f%
LGRS RS (R I s R BE) Ry ke 46 ik
Y1, LISRIET S. cerevisiae HINHTHI%MF (Choline
kinase, ScCK) F1 MVA i&42 H 5 i 5 1 AL i i
(Isopentenyl phosphate kinase, 1PK) VA fk P
BRI A L IPP Al DMAPP, I H H A £t
AR LA JE BT A B B R W2 % 2020 4
Valliere &5 it — 0 B8 14 OR R & B 0 40 i 5
G, XEH RGN FIAR SRR R R A
GPP, 575 7 5 R Ak & PRI A 1) OLA J2
B, ARG . T IR O RS M AR K
BRIP4 29 0.5 g/L B9 CBGA®L, [H ik, A
BRSO R 8, IR 5 OLA
G RGBS, DOXRESTEA A Y 1E 3 OF
AR BB T R R 195 iR AL 1 % 1Y
BRI P20 T A
23 FEBRRKBEBHBELERIEEER
R B3R (Cannabigerolic acid, CBGA) #E
A vh U BT AR AR U RIS B ) KRR =,
OLA #l GPP %4 GBGAS HEfb4i A5, 1998 4F
Fellermeier %575 C. sative L.AY4h 32U % &
T GBGAS Wikt ; K3 GBGAS LA GPP &
# NPP (Nerylpyrophosphate) “itiAk, 311 OLA
Rt — I SZ AR, OLA Y I ™ 1 MgHss s )
ANBeiZ T 52882011 4 Page %5 M C. sative L.

. cjb@im.ac.cn
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hrLkE T — R IE S B (Cannabis GOT,

CsPT1), 4wt 4155 o F & 55 Al ) A 1) 55
M FE R I A AL, AT fiE{E OLA F1 GPP
455 A CBGA FIEI ™) 5- i LA iR Bk
(5-geranyl olivetolate) ; {6 i T H 4 o A4 Sk
CsPT1 #l At RIFKR & ik 12 v A Hi e 1) — 1
AT, A T CBGA 4B FEdiyth,
GBGAS — g\ Ry R e A5 2 11, 8 v B iAR i
b, BRI RS AE R, BRI & R E AL
LK 240 9 40 B T BBUAR wh 251 25 1 DRIt , HoAt St Y8
AL GBGAS AR KRR Hh iy B A &5 1 2
— M 17 ms . NphB f&k H 5% % 4 Streptomyces
sp. CL19022 Wy Al i1t S I I BL 46 R 1l , Refe i ik
K H GPP B IEAL RS B & I 057 F ez M,
HAG VR ZR AL IS AN X BT Zirpel 257
S. cerevisiae X 7REEEE Pichia (Komagataella)
pastoris H1 43 5| £k T Al EAY NphB, {H &
T4 A2 N NphB i 4 KA LL & NphB 1R 4% 1Y IS
YL TE M, AMIEEBEE OLA FI GPP A% 12
W CBGA FIKEME]™=Y) 2-O-F M ILA iR
(2-O-gerany! olivetolic acid, 2-O-GOA)®, ) |
WFFEHE, 4MHEE pH 7K1 NphB 7£ 41 Jifd [X %
W G A2 0% RS A I T AR AT R P T RE AT
B NphB #E ALK P25, T s A (it i AR e 2
e b B 1 T e A= A i, R D 3 Ao e 5 AR A
£k NphB 376 14 1 7™ 49y 4 5 P 2 i 1R i2% [ 0 1 = 2
f£4% . Gonzalez il Bowie i% Wi BAX NphB 7%
PE A7 8 dE AT T 3 T A5 M R o BE E OB iR I
(NphB-G286S FI NphB-Y288A, G286S), Ll#EE
U Al 3 A R I R e B R S — O,

Keasling [ B\ i A= W5 B 2= i Xt CsPT it
TR A3 AT . S5 48 T BRI AR Py 119 7 Sk 4 sl S TR
4, it ORISR FFEAR R A Rk,
e fi ik F B OA F1 GPP 4E i, CBGA Iy il ,
R ZAHE C. sative L.1HE AL 24 T — 1 4ifid
FM IR EE (CsPT4) LRI HEIA GPP
1 OA [ P B bk, E 7 T 136 mg/L 1y CBGAY,

http://journals.im.ac.cn/cjbcn

HF CBGAS J& K&K HLA Ml # i 5 —A4~
Mg, AT RRRR TS, NphB fil CsPT4
1) & B FH 2 S U5 R RR 2R AR A R T
FERMEY T RRR SR E T T H,

2.4 CBGA BiEEBoRLIAE

KK ZE AW A B B 5 — 26 8 o min ik
CBGA Huiiif s e it Btk A i Rk . 1995 4F, Taura
S IRAE C. sative LRSI T— R ALIR 5, fiv 44
b AS-DOE KRB i (A%-tetrahydrocannabinolic
acid synthase, THCAS). THCAS J&%5 — iR 7l
IR Z A R , 1L CBGA BT/ AL FRbE
i AS-THCA, AS-THCA JEASHITE P KRR 5K
RZ RS> (>85%), TEMRTE HIEAEIE 4 B,
1996 4, Taura 28 X.1E C. sative L.H14yEs4ifl
T R _H-& R (Cannabidiolic acid synthase,
CBDAS), CBDAS 24k THCAS JUlJ5 5 2 4~
KIFEZ A W, #E1k CBGA AL ¥R fbE i CBDA,
CBDA J& & 4k A K JBK 19 F 2 K B R W 55
(>85%)°9% | CBDAS 5 THCAS ix W4~ L IRk,
Wi A7 AE 1 2 S [ G P99, 1 5E ) CBDAS Jik%k
— 25 5 THCAS A 83.9%[K A1, i ELE AT
HOAFAE RIS 181, W THCAS /4 6 4~rf
REMBEEEAL A 00, T CBDAS & 7 AT RERY
BEHEAGAL L O, BATHAR S FAD MMM A AL
HAEH*FNEREALSFH (Arg-Ser-Gly-
Gly-His'"), Hrp His™ 5k 5Lt FAD Shiirgh &0
M B EATRYERIPLEIIEE AL, THCAS i
AR (C-N, C-S) 454 —/r T FAD,
R4 FAD ) CBGA B IERG— 4
1T, THCAS M CBGA W3t Fakfs—/
T, FER L —AE ST AT R CBGA
Bl ER3) C4 1 C8 4r5ilEziE C3 Fil O6', SRJE L
TRBEFEERR LA A 3 3R A%-THCA, s T
MIRJF Y FAD 58 21 E 00T, TRt ks, JIf
1E T —MEHRHE AR FAD, 1 CBDAS f#{LAL
il e — (0 X AL . CBGA A S I RL e rp i
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—N T A& CBGA Ry 3t (18] 5)l4%

— R, YR A A RN R B A
MIFEME, A A R R A BT, K RRR S
JSC 5 WA P A L R SR ) S A Rl R, R
IR 2R G B A 1 I 9 i HE S A T DL R
JRZE Fat A A A I A 5 . BRI AT 1R
FHAEFEAE . T4y TAESJE, &2
A R 2 R4 3, (B R T AR e
B, TERMATHE P #ik THCAS JCIhBEGE, FTld
FERAZAE 22 0K FURL A 5 B R AR 22 [R]
Eb 4 mRNA FE 1T R 1 | B JE A1 A &
AR T R P B, BRI R R
SEEAYI A A FE 45 . Zirpel Z57E P. pastoris
TR TR T IR R A BRI SR T
THCAS £ N s 7 M55 IR E 2 THCAS, A4
NAAEALEE 1 mmol/L CBGA R{Eh%:4k 2k 0.36 g/L
A*-THCAP® | > 5% I B\ 36 NphB I THCAS
KA TE P. pastoris PRk, FEMIhHls OLA Fi
GPP 4k, A°-THCA®®, Lange %5 S. cerevisiae

~—FAD

(CBGA)

R mp

5 THCAS #1 CBDAS &1L L1 3 tr ]

H) o ZZRCE F15 5 P51 T THCAS By K4k
fF5 ik, ¥ EHA THCAS JEHN#ALF] P. pastoris
Mut® KM71 KEL JERIA ettt & e =
T % 4k 150 pmol/L CBGA 7% /4: 20 umol/L
AS-THCARY | 24 P, pastoris Mut’kM71 KE1
Fik THCAS, W5t b @ik 40 e, Jf
W R FAE O e /K PR ROA 2% B v, AT DL DL T R
K4 AS-THCAP, 2019 4, Keasling 1B\ LLEL
AL OB A G BGER M OLA & BE#Er
S. cerevisiae N1E ¥, Fik THCAS JFiZm kLI
FUBE Ao — il & B4 7 T 2.3 mg/L THCA, i
1E7¢3%5 CBDAS J5, CBDA M/ &k 4.2 pg/L;
TEH N THCAS F1 CBDAS H:H £ N ¥z )5,

A’-THCA 77155 T 8.0 mg/L, ifii CBDA 7
HWAHEAEL, X—IRULBHEL CBDAS 7
Tt B 200 0 A 5 AR F . THCAS 1l CBDAS
VEFABLE A B B A B ) R B A )
] i Ak 55 B R X G 2R AT A AL, 3l AT S B
A’-THCA il CBDA A4 43 AN 85 T A1 2K

THCAS

D?-tetrahydrocannabinolic acid
(THCA)

Orﬁ H,0,

FAD FADH,

CBDAS

Cannabidiolic acid
(CBDA)

Fig. 5 Comparison of THCAS and CBDAS catalytic mechanisms!®*],

% : 010-64807509
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-, BEMS A UE IR R AL A W) 5 AR o [R]E
CBGA AL I ki /2 v FAD 1 B 1A= B il i 41k
A RRER A RS 1, R KRR 5 1 5
i A S A 2 K B T A v ok — R

3 EAXKREARLLEF K%

B2 %t A®-THC F1 CBD i I Ay I 1 & 4
25 A%-THC F1 CBD F i Ak il 30 75 R B 14
A®-THC F1 CBD 7E 25 Tl i SE B Ak A= 773
1EEBE. HE, ATHC #1 CBD #9324 I 12
KR B IEAREC, (H N sh 3R i A — 21k
B YR AR IO, BT A
ORI B . AR | BRI SURI A K Aot
IS, KRR 2R 5 k1 KRR b P E bR A7 32 5]
HORBR, Wk B RO R T R AR E RS
) 14 A R 8 1 K 1 A BB R 2 5% S 0%
W, B PR AR, TR EIEY S
M Eaifl, BB, R A I SR A,
YR B B T s 4 1 0% R 4 4
B 5 45 R Y & 8 R KO 2 B T A e e 3R T AL
2, (B AR = 0 A a2 B R S N2
AU K F B BE LA R iz o B i R 2 e, i HL
BN A W A T A 2 2 P A i S
—H LAk, THC 2581 CBD Mfk2#& Moy vt
O IRIE NG 1 & W h RIS 5 B e 4y, SRR
AR 0977 35 B e B O 23 20 % gk
M, A BRAE T %8, I HA ke
HrE A 2% SR ME LU B . R T AR TS PR R A A
HA AN, fh2: 5 o R ReA sk r= R
SR AEYIEMAL G Y, X SR R R BRI T
RBR 22 Al 1 (0 MUK A A 7 DO o A F o 2 42
A A W Ak 2 R RORR 2 A A 7 A O
T, SRR AN AN K RIS bt A8 4 5 B e
2 4l R 7 R TG B0F I 0 1) o T A R I R B S
— A E R P38 i H THCAS il CBDAS
IKTEERAR, b ad 2 i O ot Bk & B Ak

http://journals.im.ac.cn/cjbcn

WIE, [ GBGAS Mt —FhELE &M, R
oA M4 IR R G LB A 7 AS-THC 1 CBD il
FRAS R 2k (RO AR, FE 4> T KX A iy
RGEIEA T E R TR s S B A SEI AR A
Yy o i 25 Tk BT 2 75 . 2019 4, Keasling
HIBATE S. cerevisiae H5| A &gkl 13 20 1~k A
ANFEV IR FE, SEIE T RAR KRR LA AE R SR
KIKE W B LG %Wt RS T 6
Ik R e A6 B BZE P an i oh A e
A>-THCA 7l CBDA, SR it 1 Il I ¥ F2 17 5% 4k
R PR B A°-THC F1 CBD & HA M R i 1 1Y
BCmala, ohTi, X — RSB Rk
SFEEA RIS FAEDE THE (bangik,
BT RS SR A ety st gl
AR B A R R B A BGRTR FOR,
vl e} 7 2 e A YR R A S Al 194 1 2 5 K F- A S )
FEE X 20 M 4 0 4 22 O T g Tl R T RS RS
CBDA By~ &AVA 4.2 pug/L, {Hix— B A M A i
FERNARE Z KRR A e T4, b
SRAE KRR 3 2858 2 RO F 2% BIE 1S A SR s

4 RE5REE

AR, KERE LAY A°-THC 1 CBD 4
Y6 BT 5 S i P A O B It 32 DR RN AREAE 1) [ B
NRHAEEA | TR A R Y
BT A A A T A PR e ) 2
TR AR AR Y TE sz L o8
F VR YA RURAE . BRI BEZS A RRAR E P
IR R | R EEOR B 3 S S e A e
BRI Py AR T AT AR AR 2 KRR 2% 1Y)
HFEEUIR . BEA, EY R A AT LSRR
JFRZRE BTt I ROAR TN R AR 1 & S {45 3
TTAT DA G 1 6 5 03 BB B BB KRR, X3k
SR HLHT 5 AL A 0 B AE 9 e 2T g A BT R B
JIROEST 7/
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