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fE R B B BREYIER 5P (LU T BAR “ERRAEYIFR)
ETERFREBMMIG, EREEYFE ML
EENSESUMANE BRAEMFILREAWL  REE
A" AL, EEINREN. M BEY. ER'TR.

ERREYIFTE B R E RSN EHF T T1938
FTREFHRIIN A RMEYIA T 1950F 4B EH
ERF i, BERARERFRREY S LKA ERIT ik,
1953F 3/ ER AP ER F a5 B T {Fib, 1959
FA4R, ZEARMEHE, EXRIIPER F Pk EREYH
R MAEFRKIMA, REBIBFR o

BFREE, BEFREYIFFICE T FERSENFRRFE,
ARTEARREENNLRE, E—EEYFR, FEL
EERFMAEFNRE, —OMZFIRE, EToEEYFH
REREREB1963F, BEAEYIFMIRE “EHA=H, RE
INBBEBS R, BRTA DG, BIRESIEHZRFA,
ARFAEYMHZRANEREFERRS . AEAKRUE, &
ENERBFHERXR, BEREVIFIENRIFIRE RN R R,
19985, ERREWIFR1F N EM F it “FIReI# Ti12" %5 —
ik H R AB . B+H/\KLR, FERERREH =1\
M. R 75 5, BEhEf SR ‘T ENAE” 5K E,
20154, EBRAEYIFRE RN “WENE" R EM R E —#id
RBAR.

EPRLK, EFREYIFINSIE LA RERSERE:
BEEG 20 BA0FEM, 5IMHERBEARE 7T, KPR
BEM, EENEME, N ERELLRE; 20HLE505F
£, RIREBREMMER, BESRMEEEX, F7T#K
FEEXHPENHEDY, NEXRBNDEERBRAGRK
FeAVBSRE T Bt 1956 F iR MR I “BARIPX”, 1999 F 2 1
Big “MRERE", NEREMSHEMERIPR AN, &
MRS 2001FHERRAMEE —TERERKKE,
ANEMUEFREZRNABEYZ RO LT ARMET
6B 3712 R (P EEYE) (RRXXR) (=EEYE).
(BEREDS) (PEFFENXAMIE)ELE, RETH
EEYHRE, HEY R RS BT TRFEM LR
MER"BEMT.FHEE". ' BWRETR ESRE". W
RRERTVEHERCEASH . RERER . NTEH
W “FRBE. LFG-53"F -, hNERXAHY
EARMEEERTE; BIRKIAAILGERE A THIE, R
FHEFVEXBEA, EEEWUR B RE. ZEF
Mat, BRIERWEREA, Aot T EF T LA RIEHS
#

TERES BRI PN B, , EBRREYIFT G 2 4] O 8, O &R “E
REL,BHERT, RELESXBANAREGRENE
ABEXR, URHEARM, BHARBIMNESHM, @R “—F

th ERF b R AEM PR AT 2021 £

— BB, KM FERRERX, RA&KIEY R RE
E5TNM BWESRE RIBESTHANCIMERKEEN, B
REREVMZHEERARP O M EY R REEE. XA
M. R E Mt SRA S B R AR EER
1, R AFEEA MREH. EEEL MO YR — R
Bt R
BBV EEMERT530A (RAEEHA368 AT
BEBAL62A), FERZERRET2A, BRTUFEARRTAR
91N, REESHMIIBAREEMENAF21M—&
FE, TREEVEEVUES S FENFE . GYHER
HEFAN _RIE M ETBERSURENEEANAF 2D
EWAMETERRTIRARECOLIA, HPELHRE
283 N, BEFE24N I EHHREISBA, BEFEL2A,
EREYFIE BREBAF L4 EMLFSAEE
BB REENAERRERLIR=E.FEERETEEYH
AR REEREEFEEYMRRRE EYMZHELE R
FREMATEEERERESFEEM, AR BHATERT:
FERFRATEYZSEESEYMEBEFESILEBE. P
ERZFRRAFEND FUHRRIEIRLBE . ZMEXR
AU EERERE . cEETERREYMAESE
BE.CEERNEFEEYSARPERXRE.=F
HERZHNESRECRAREALRE (F) . RALGYEY
MEERMARKETRELRE(ZE); EERIRZEEY
H:EBEREYENISUEYE. BEREFIIUELID W
ABRMESRATHETINEMNARIL, BREFHE
W2 IIAMESRA S E A FINLFE N FT Uk, 8
KESELUSWASESRACREETINEZE N R i,
B FESRBENRRIFEFNAERESLRER
ERERFUEY1ILI5461, EYIRIN540317, H==200
ZAEL6101NE. 1200 iEY), REEMREENRATY
RAbhz— PEEEFEEYHE R RERLLE2021FKE
REXREALTHFEEYMHTL0917HH (XEREBEEDY
TS EAI36%) 8786317 ; AR A TE (KUN) IERIAR 25160
RAHG, BREE ZKEWIRAE; EBREYESIFHRIEE
MBTO0RM, EEENRAEIRRANEYEE “KHE",
ERREYFIIL ENE3NEXEAREAT : Plant Diversity
(PD).Natural Products and Bioprospecting (NPB)H
Fungal Diversity (FD),2021%, PD§MH&E FieFf=E2.528,
fI51Q240 X ;NPBIEMEMEA FIRAE2.827;FDEMEA
Fik20.372, FEFRFAERFTIHAE — L. = AT
#2021 FERRMATOPHATIE S, HARFDNiE “HEK
B EPRFMOFEAREEFI” (TOP 5%), PDFINPBANIE “FH[EH
EfrmAMBFEAREEF” (TOP 5-10%) -
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Chapter 2
[N ixiillji

© BB

DNRERENRE (CEFEDAE) BREEL AR USA AREL FHERESFEL

© HREERIT:
FEMFRRIEYSHFESEYHEFERKLEE BN FSEMENERRFISFNBERERKEE. ZREY
SEMBARERELRE  FEARFEEMHRERE

© ZIEERD:
EREYE (RIS WENRE) EMIRKRIE. ARRARS PO (BN TEEERET S EMRARLR
FEADTFENFRET ) BEESROFHAREBRO.FHQUERRSEERO (EWIFTMESRAE UH
Fib AU R R AR RSP OCEREAT LUMAMESRAEUMRL. BXAZT LB LIKSEYE
SEMARFINLIEG L)
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Chapter 3 E
MR ENETHE e ———————
P EEMTEY EmZMN ERSEERR

2RIFRHELFREREF, WERT—BENHERLR, BEPREYA/\+REFNLARSEREAFTRER MERRE EYSHEUENERAT KAMNKSHER S M AREANETAZHIENETHFEYES

ZE, NTEFHRENDMX —FERMARMEETL N, BEAEYAAR202IFE +RERITIET (. kRS RATEN“EHZH R FEYATIENAPWAINBIE43317F12024/8466074792 MM R AR E A
2R FERRFAARBIGNEETF, QELERGR RFEMR. FTERR. MBS AT BRSIIH WIHEGES BISONERA, ER T W FEMRBE KT Lz . BEFHEFEERBIEN D, K& 57 B KRR K
RARRBELEFHRERZEESZTANCGEZNS. AEEEXMIERS FZ0. 231%E, LT ITENE P FHEARLBEXARFE T RENGBNT, BN 2SR FEYHABEEEGSH, H20METE0XAER

BBEMAT 2021 FE+RHR L BB, SZ2EBNRTENRLLBARE APG V) U5, BB T EMAEHER 2 HE5EH
D SIEHLAMBERAKBNNN, RERATHEANEARARERR, ERNRE IR T RS HA
RRUHNEEXR, ESTNBRIRLH EQNESNE URERBFEERE T AERTENYH S
BEMEBY BN B ST R N M T B 9 26 it R SRR BBV STIR T R SR BB X R R7EE
b MREMFEEBRRTINature PlantsTIBMC Biology b, #EurekAlert. B BIR. PERFR.BEXLSHE
R0 prid D ERBRGIUTIRG, AEMEN S KPR ET IR,

aEERIPERAMRSRIFPREFENSERZHE

BB (Ucer yangbiense) B2003F R RN =M A RFE Y, 18510201 2 F REVE IR KURIPITEIR/ NHBEEF &
B ZMMBERH2 N DB 13N D AR 7435 AFBEHRNMENE RS B FNEERF, BEiFtisSR
R ENEEASIRERIOSNNMMEARTENR, NS FEM T RAMR.
SRR, KERHNEESHEERR ETPEUSRNEEFEMIMETR, IREND AT IEZRASD, KED
T EFEEER RS BWAEL2-0.7TELFERERI UREEIR, XA kS5 “FEMESEEE” N
BAMERLEX, chERCIMBESKIEBUMBEERAS2AFMALES L, NS KIEKBHNEEEXMBE
MR ERTEDV2RBEERT ERIAN—REFRMP, ERFMEETERI200LL T,
teoh, EUFMBENEREHEAEEEMER  &E, MRERIFKEMIL3NNTESNPRETEEREZ. )
BEERRA, SHHRN. MY EREEMHBEMNEXERLRETEERT  SAREMYFAEL, R ERAER
NiEBEXERRER D,
SZEFTR, MEMNALX T RENEEMM. REBENEERTMR T EREMEMLL, BFBBAR/NFEE
ERMARNEERE, AL, fRERY, EARRNFET EEYIEF R, BRE RIEMEE S EMKT
S FEERASEERENYE, BRSINEZHERY;ANKEEZEEEERNBMNENEEFEES, #RiT
RRIR,
R R L “Demographic history and identification of threats revealed by population genomic analysis Vo
provide insights into conservation for an endangered maple” RARERFEIrD FESEEZRZ T IMolecular ARG RGIE S EY RAEY R RhENEEEHE
Ecologyo A
EEMNEAXEEYEREEENAREYREZ—, ERE ZFEH, AEEABS MEHER kb
EE M Isoscopariusin AZRMIZBRESHEEM —FRERH (sodon  scoparius) PRI A BRI
6/6/4AMBRNE M. EEBEIENH. 2RI, AEE N ELFHFR L, BEBN=HAP 0, X F
HEEREBERANBAM. AINEAEE ZENRZINHEIEY (ICso, 0.36m) RS XFEY . AMZTFE
BFRMFEEMEE, &R 20K, SEEILAME M DS LEIT FIE R HEX-ST& 2 K075 RAIE.
AR LR, i AIFHERREANNEARTHUFSHMAR, HhARTRASREL, LB
AIEHNEEANENRERE, RMT 125 RREMH (B1) HPNXEREY K a) L E KR IEIRE SRS
RN &=ZAERE;b) BEF IR FBE[2+2]F 11 R R A& F MM E a5 ERANIRT
RAEfE;c) #—PBEEEEERRURNAET 2RANKRTRER;d) 2 5@E RELHRXBE
Mg — RN SHBE N RMHITMEARR U LR IR, AMREMT ZEMARZENZREN, BE
TERS FHENHE, ANEARBNEELESUSYNIZREETE 7 RN AR T A,

.............................................................................



o Br Br OTBDPS
a) LiAlH4
R b) MsCl, Et;N o) 3, ThO, pase;
c) LiBr d) cat. Co, PhSiH3 NaHCO4
A —gram scale > g —gramscale > L —gram scale > X
R A A H
2.7:1
(+)-sclareolide 1+2 (¢ ) 1 a
f) ZrCla, PbClz, Zn, CHaly
H,OH
/\((\/\/ _ fFH0 o OTBDPS o SinsBH: then H.Og, 2
H B Me, NaHCOg, 17:1 dr at C8’
CO,H s . s 9
OH i) TBSCI, pyridine; then Nil2,
bmbpy, Mn, Nal, 7 Br OTBDPS Br OTBDPS

j) DMP
k) 8, EDC®HCI, 4-DMAP
1) NaClOz2; then TBAF

h) ABNO, Phi(OAc)2

b o, B ‘
C{/_ % gram scale = "’CO H gram scale = '2
_ A H 2 A a CH,OH
isoscopariusin A 6 5
PN =
FRRE B

MRIEXUFAXERLXELRE
Angew. Chem. Int. Ed. £ (2021, 60,
12859-12867) (IF 15.336) , HifF 78
IR, B EFRTNR R BAFINature
Reviews Chemistry (2021, 5, 222) #
TT7ERTR, WINAE—TREREHNEX
AR ES,

o RINEBRATYINEG K

FENEYHETRTASHENRASY, MEF
EHERTEMSHEENEEZEEX, RUETEMZH
HZzX R ESHFLEREMERPRAL YR
EHERESDFNESBE - ARALANERRE.ERE.
EAB.ZRB. MFERE.HTHRE, =8 ZKRFR B
TIRB BRM LR BEAREFEY NS5 05R 7
EYMNUEER D REEEERARAMA EER
REEVPRIATAGEEMEREIHEENE. SMH
AN _REHARTHEGHMR, AXELRE
MEEMEESDFHLAERSE T BRELNMAEM; E
SREMREMT RESHWIMANFFiE —RE, K
TR FEBRERE, ARRHNAFEEEES

XEHE () MRtk (F)

DFRETEENUFZNAELRM; NERBFE
RPLMTEMHANERET/6/6/6/5HF ZITERS
ZXRLEY, ANFIR-DMBEA S K. IHEIARK E
BEER, RERARZEXUEMHATFAMRKE
B (AD) BT MRS U EY, MiZEMEGYHEL
RHETHER, EEEREYVHRR LRI T AN
E¥ih, AERR. REME. IMEIAEMHEKREFENE ;X
oEMHART AR, MEBIEERAMERREESE
MBI TR A 5, X A [ MM G S B AR 1
BYMMELECSYEITRIE, ERT NARMHER
FHMEEREN R ENE, ATEEMF LN RS L
Bk,

REMEYMHREEED FEMFESHERH
KRB, FEREHTRANUEERREYEE
MR.EE SR AEBMRFEBRESEHND FK
NTRAFMUZERENERNEERRABT AR
FEIEMTAIMEU AN IREREL, EE5RuMPIE
BETRELRN, 58BN TS IENEYRH
NANME G ; B R EZRIEL (DFT) BRI
TZHRBERIFEFER T ZHENERRENER
E,BRENTABREEENDZNELAR1LE
MEEREEENAMNRRa-AERE S8 E1E30
L2 IRXNEERERERNSIEEEEUFEES
BGERIRETENERTRAEMEZEETHEEAPVB

T E‘j %4\5%]?7%{:5BEH *E% E%g"‘_ﬁﬁﬁ 2021 ﬂz?g’(

HN—REE U RMAEAEHER, XN TAEBME
IREENZERE Rcapuramycinl2 5l E; 8
BEFERBANEHENESNEI T I0RNHIFHA
MM ENAEEER, RNHEETESRENS
RERPEVEERERNEESRNESERSH, &
HEREECEYNENERERRERITELX
B, AMHEETRKATR— M NINENZFF
s/ Z & & B8, BEIS 1L 4 A R Z S A5 M A F Z &
E XEWEERAFNSRAR, FNBRT XA
YR ARRERR, ERAENMERFEDL AR
KRS HARREETEEREE,



FEAMBEEMMER RERTEXEEYH FRERSBRLR

2N = F SRR ES, TR RERSEME021
FREMRBKREMXFRRSE, HT2021F98%E
R6200KKIH R R E R MIRR M 5T RMERFFE
MBTF, BT T REEY T FREN RS BRER M
ERRERNER, MRS ERMFABIFESHE
N HAERENERF ES5RETEHFESFERRA
T30/, £ 6212 KRREEIFTGREE M T2 B 5 £ Bk
FES, EREFNSHBRESH E T,

PERANFEEDTHRERERNREREFLIK
R aRMF, RETHERFRET 2020F2K4E
MEHEMRIPAEEZFERORD, ARG AFHF
RAEVIENRIHIF R RRE T EENREME,

EBREMMDERRE

[ERz# (Lamiaceae) AR FEME R KE, 2%F
230RET000RM, R/, PERHSZHFME I AE
DZ—  ZHEMEBEEMNEFNE, TR T . HH.
HZ. EMEFEEEN ZNA, SALXRRELEERER
HX. BEEREYVMAMERKEERNIISITMTEXRILINRMUMN
BRERDEXFE, ZL2KEENREHERTEERA
FKNRFHAR, RETRKERN S A2 TR 22N RAV T
DERY, BUTINHMEHBHRTETHROAR, W&
TR ENSERHE MBS R ESIHLE.BEHMEEY
EHTT2EERNARRE TEMARRARTE
MEERIBFIBMC BiologyHAT(Zhao et al., BUC Biology,
2021) ERMERANZMRE RS T T2 EITMN, A
NEZMARBEERDEFMAR EERE ANMART
X EWENFREIE. AN IE. BB FIE.RE.K
FiE.BRZE. BEINRELTEEENELHRASLR
B8R
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EREH#MDERSR

SREYMAGFE _RELI. GRS EETESERIGHR

AT NERBEY R I RSN FRNGHRNR
FREASEENMEINAY, REERRANEIZE
WRRBILTERBREYPEFE _RENERIRD. 2
Ba5HfEEERERESHNEE, W2E3 0N E
X50RFMERBENHITT RATHE, URFEEEANS
m, #FEEGLCMSHRER D B, MBBREFEHSUSE
EETI3MEY, RIMMUEMTIN BRI

BFiE _RAELUEWALD, ER32P MK EY, &
EREVEREFFIEZRESE (1171) B927%, tB
EMN—HMERBEYREELE_RERSNHARKRE,
MR XEEEE _RETERBIL D FEB
Diels-AlderkR MR &, BE8MEGXE, KIRE X
ZUEEC-CRBERMFFHE BRI,

T E‘j $4§4LIZ';EEEH *E% E%g"‘_ﬁﬁﬁ 2021 ﬂz?g’(

XEXAFYREEMID, TEERRPELEEELN  HP40MEF 5 ZRAM28 M F 55t = HRAF =
P (HepG2.SMMC-7T721 . HUh7) BB AR S EMN, ER6 MEFiE “ A Hep G2 AT A BYIBFEIMFIE S
RAAM M ERAIIERER (ICs0: 7.7 uM), HICso E1E3.3~6.0 pMZ 8] 7ML &% Huh7 4R IG JE YD 15 14
EbZRHUIEE (1Cs0: 8.3 UM)EESE, ICs0 {HTE4.0~5.8 pMZ i8] $5 5 B4R B ARG (& F ik —RAX =tk FFEAMEY
BERMAMAYERNARSEL FAVHHRERE, lavandiolide HEZ IMFIMEARE RIS, FA
FE A HARRHTEG2/MER, B SMEARA T, TIEBCL-1MPARP-1MRIX, BUEPARP-1 LR PARP-1MRIA
RIRATEER, EERNF R ETFRAIER.

ZMAFETESREVREFIE_RENSEHERE, ARMHNAMEEEES S FIRETEENKENS
BEEM, R RERTIRE B EATActa Pharmaceutica Sinica B« Organic Chemistry Frontiers~ Bioorganic
Chemistry~ Phytomedicines L& %%, HEIEPE LA EF4I,

10
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2. IR

o ERREYIFI2EXEMRE COP15 K=IF

EomE . ERTHRENZREXEIXET, BREMRARELLEN(ENSHERL)E+EREH
B KR (COPLS) FRERN ‘KB B EMEHMARERCOPISERAZNIIN(RINN 2 EBEER), HAKS
EXERNE “BHE EMESHESEARREERNCOPISENERBRERA, RO KRR THEYSHEENXXEUR
W, BRETNT BRTMIZRFES, ARXIER. R B MEE TRIREM. PHARBIEREE. ESRE
SESE, REE(EMZSHERQ2AMBRETHERSFAXBEUSSM S ETASAGEREREHS TS
Bt . R EEYM S MR RIPANF BN AR R B ERIINBITHREFSZX0E, ARBRME HE
A RRTEEALLSE. o BIREFPRMMTS ERFEESIRE, LI FAFTPATECOPIS AR EE DB AN
ERFREMSHEERRRTR, MIKER ZXT AR S LG TR L.

COP15 “(k# ="
EYZEMARRERNTFEYIE

COP15 “4%E”
=S FRRERES

o FINQUEEIRINSERREK,
XETERERRE

2021 F, WIRMEM S HEERFINIZWNH R
IHIERXHNEKIEITH, FTR T RFAEREFINGUEZH
A ; ERFTUBRMESRAETFINGZERNN A ZMLLAR
ME & ESIMIEFE ks, REARNEREE R, E
FREAE LRI I ZNA TN P ERMKE
BEAEMIMEAFT ML (CFERN) -

BFAHREIRN 5 MNEFIMNAR A (L. B4,
LG BRI Bl k) BE S A9 NN B 5
BT HRERRFENARRRE. GHRETE.
WO EE BAHRIFEMEMAONSEERKRXE
FEEARHREMIREMAR NS RAZELMEFR
MR MEBEZRS, ReEtRELTDERMRFIT
MEBMZ— HAARFHIEROE 2020 EEFRREZ
hEINE—

o IMAIEFEMIBERECINEHE

FRATE (KUN) 20214 E (2020128 £202145F
117 #818)) $i#t AR A K 8508614, FIH 4 BT 4 8 18
HBMHLHE. A QIEAE134255 K
20195 B#EY13305, FRAEY R FEMAR
FHEM683121), HRMERERIERA258941, B
—REEBREAR T ERARAEF4226201,
SWRARITATREBE19798% o HBATAL
BARERTAENROES N — R K
Y TR AL AR B 5 P 0 4 ) 8 TR B K T AR )
FEREAATEERN, HERENZRRFH
PR SF AR B ERXHARIIER.

BEB TR

T I:':l %4%_];%%Eﬂ*ﬁ%ﬁ%%ﬁﬁ 2021 ﬂij:&

BRNIE“+RHERRG, SWIILBRKRA, “HT —HEERR, HP, BT ORI R#ERE R,

LAERZERFTEVSEESEYHEFERILRE
O MFIEY)E an 2 I FRUR A RS P HIRY 73 0 R 2 AL

BEYRERB=YREENEARNEBEFEENEYAR
WAEBANND FHEY, BEEEENZFNARN
B, BEAEYIFIMRR T EMRE . BERLX EX BT
R EBMBREBE SRR FTRRXF/\KRERH
EYEMFEYMETZH (Tree of Life) FEID 4T
TE KRR B 53 M BT Bl 2 E R R E R W =8
R DB RHAME, ARINERE—BMEYRE
RE=MRERLSN, NENIENEARE, BRIZHEK
MUK EFIZY. thE# R EE BN ESES. RE
RE YR EEYHFESIMUERIERNX
BEAE, EANRIWEYRAKLENEENKFIIERE.
FARERE=YMRNFBERS GAERRITEY S+
MHERGEUSENNG, XEFBEVRALKEFK
BRI R ER S =yt (LB IR R B D AR,
EEMCFEREMRARFFRIIFEENHLEY
FRUCFEVMENTEA T T R LR F Nation-
al Science Review( Zhang et al., National Science
Review, 2021)o

NERERGP = ERFEDESZH ENDH

12



o BETRAZFERANMBEFE DN, R "R RIEK” ThEEHFRiIR

BERAEHER, AREBIFAENIEN, EEEE:, SR LREE

NWEHFRZ— AZERERFHE, BHEMNAENEENHREESFENK
HARBIRAMPHRNBREEERNRLFNBEEMHRESANKA S

FLiRE— M NEMAR, AEEELFNE. EREYFAUPE L E
BZ ‘TRIXHER (R.wichuraiana ‘Basye’ s Thornless’, BT) #l
‘BBE#’ (R. chinensis ‘Old Blush’,0B) RE Zx 3 F1#1[E]3cBC1F1tt
REEHEEERNEAM, METUKEZTEERB BRI AN ERLRE
HEANSERFA, MAFBERAEEHAEML T RERRAENQTL,
WMARGBNT ZXE, EERERAZREREYF A ZE, BERBTAZE
. RRABHEERAZENE, FLTAUATFRBEELRH MRS

marker, AIERERLTR A EMRBEHXBEAN , REERN LT AT XRE
HEREEEI KD BERASAMBZRER, HiEH ‘A5 RHANER R #EK

%XFASEEAS BAMAK EERREN T, BAN T HMERINEMRRNT A ; RRUHBEXE R KRENational
HEXERZRENational Science Review Science Review £ (Zhong et al., National Science Review, 2021) o

2.EMUFERBEVERSEFINAERERLRE

o WFGHK BEfEVRH 2GR

BHEMHAEEEEEEYEMEME ML
BEM, LERESHBRDEEFZHLUIES
HFEMEFRL, RARAFMERTPTEBRAIL
MBS F. BEEEBREES SRR E A, HhE
THERMREZH, EARRZHAITIRE K
FERAFUHRE (BERSER) MAEMFE,
HWERBEBECAIFN SR KBRS AN BRAT
BmeecmMEBEER X .Bisdehydrotu-
berostemonineE HEHRFH LM T L1460
FR, HTFEMRE RTASENRHSFUENE
MR, EERBRAEE P ZEHANMLIE
IR, RARELMT SRk 5 ERAREBA
EEEMAREBECERECABEF GRS EDN
ST EM b, 15t Carreira AU “8k/BE X TT i
WHIBE AR FRIE R E N FKrischeB) “BRERIN2- IREAEHRE) FRENX BIES, BREXLEEHN G ECS
Mt ABERAEREIRKEN AN REBEGERECNILELRER, AEWHERNBHRHITT —F B RN Krische
RN, BB HFHEHNS AR, AXEEMEREMHBHNFHBERFERART TSR ERERK,
MEEMAYS-FAELE-1H-MIE-2-REEFREEH A, =X IEMERIrfEC AN TEREN, ARESRUMPATES
BEACRE, XA12%135, LEEEATARIPE, G52 80LI T = bisdehydrotuberostemonine® 5
A M A . Efbisdehydrotuberostemonine DMERNERAHR, EEITENE, AR ARYEMH
REHbisdehydrotuberostemonine Ef&iR454, H XTI B SR E DRI ENREH#1T T #HH, (J4CS. 2021,
143, 20622)0

Kunming Institute of Botany, Chinese Academy of Sciences
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T I:':l %4%_];%%Eﬂ*ﬁ%ﬁ%%ﬁﬁ 2021 ﬂij:&

B.AREMSEMRAERLEE
¢ ERFTEVRFENLEBRERNARRRSHRE

BEYMSEMEMBEERRAIZRAMFBZANEMHI-CREAEAE T REERINNKMERH, FELCERM E,
RBEREEFEYIRHES. RLFEFEEYREMEERARYMATTHRERAF DHERKREA, HTE
MEAFRBEMEEIY, ARFEYNTEEYNERAFZTEEREL BERFEENINR, BRFEYM
HHEEYNERRGEHZLS RE, WEERANEZREERZNE, HEEXEZEFLENERER. KA RIS
TTERERENERAH#HVESFEESRNEDPNXRER, ARFEYNEE ESNHECEYERR
RIETHBEARMRELUA chromosome-scale Gastrodia elata genome and large-scale comparative
genomic analysis indicate convergent evolution by gene loss in mycoheterotrophic and parasitic
plants " ARl & REEFREYF TR EZ BERTI Plant Journal £

RIREERSE ERFENNTEEMERERNRER

oA BEEMERMBEBNHRBISRYIMHER

EMEEYTEMEE Sl T ERAAE M RATE202IFURFEMRBAGBNMARNR, VLEESR
FREERAFMHBEIREN T EURNMEIEE, REZBERTHHHNRTMKX (Liv et al., 2021, Annals of
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