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FEMAERGBEMRRRBER

V224 5 A 1 BHEE
HRER : EBHMRE (O )
B AAR : 2007~2009
FREES : 19570096
HRFER (F1X) DNA BERIE S VEEHSEEZERE L avEYAYORORERE >
AT LOHEE
HIRERRER (ZEX) Construction of an identification system in considering molecular phylogeny and
phytochemistry

HMEARE
BH #F (MURATA HIROKO)
FEERE - EF8 - BiF
MEEES : 20167620

MFERAOHE (Fu30) -

ava v Y URBOMARRICET 5720, BB IURESN O Y v BOSHME
BAN=THE YTV T e T, REZREDOFERMY L LT, BEEE., {LFR
SOk L DNA HEEFFNICE D < R OIER & 1T - 72, BEOBE & TRITEMYE K
BLTITRW, T—4_N—RAZE 22550, RIEILELRWHDLEL, EITHFTHD,
{EFERGDAT V—=2 FORER, T2V 7% SHBEEEZRTREICHEZRBT BN D
IMEETE Iz, o FRABATIE TRAOBIMIEEEDR H o 7243, BRamo 29 FEEOES| %N %
72 69 BLFNZ DWW TR Z1ERT D Z LI TE T,

WHEERROME (330 -

For the bases of development of plant resources in the genus Peperomia (Piperaceae), an easy-to-use
identification system was tried to construct. Morphological database was prepared but still not
completed due to unsatisfied condition of the material cultivated. Several chemicals including
secolignan that are potential tool for the identification of taxa were recognized. And a molecular
phylogenetic tree with 69 OTUs including 29 known sequences was constructed. Integration of the
obtained information is on the way.

AT ERH
(BN 1)
EERE IR & Et
2007 4EBE 1700000 510000 2210000
2008 4E 900000 270000 1170000
2009 4FBE 800000 240000 1040000
R
R
#wEt 3400000 1020000 4420000
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% —U-— K : Piperaceae, Peperomia, = a UH., &Y U E,. {LFERS. HFZH. &
F[FE

1. MRS OE = 2 v 3 UF Piperaceae (% 8~12 j&. 1400



~3000 FEE L EbN BB KRE LB TH
D, ZLiEzvavgEHEFVIUBTLY
LRTW3, Z05bavavBida it
e LTHEREINTWA LD H B0, W
AYUBIFIEEAEFASR TR Y, L
ML, FEYTRBIZOWVWTIES £ 2R
SOMEEHEVITOR TRV EDOD,
HAHBENLZY S UE, =T e
J—VEBEBEEEIR, 2 LIV ETE
B, EFEAR (v — T 2K EER
HAHAZEBRHLNIEINTEY, BESNR
FAMECEWI IL—FLELZ NS, %+
I TCHRAXEIHRE, VXY UBOERAFAD
RiEZ B L TILZROMELED ., AW
WEHEARA 7V —= 72k L TWAER, &
DRENHECTHY, EHEBORMKESR
Bhhro TWARWT & BIEDEITE T
TW5b, 4 Y U & Peperomia 1L 1600
FEAFEET S, REE TERBRERT
DRFEDEZOEIL RSN TRy, —
5. ALFER R ORI TR T\ A EEE
LEEEICT E R, EEERENBLDH
THMN > ZHEA 2, BRAOEEZED /I
SVWEELZ VO THEIT—RICHETH
Do

2. WD BB
FITEAEIENETITToCEREY =/
ARXTHBRL2Ya UVBIZOWTDRKESS
HEO, LE0EZFOWEREZBEEL,. B85
DOWFERIZEIDYFE Y ITBORERZDIRL
TO5T-DOREV AT LEHEETIZ L
BB E LTARMEEZITS > 2L & Lz, AR
IS, AFFARZEROTRTITHONT
SRER T BE RO YL @RI DWW T DS A B S 2
T B EEbiT, VF Y YRBOZREMRT -
SFREICEZTHS DNA FEIRO EERF
FHOLNICLTREEEORWREM 2 1ER
Lo, F£72, $Se7 L2580 % 58 LT,
INbESEOY—LELTREBICHW
FERIEVAT LeERTDH 2 L L
7.

3. WD IE

1) BRtONE . ¥ Y U BIIEZED AR
HCTE OFBERBAINTNEDT, *
NoEENOHEDRPLHZFELTH DL,
EAOEmREIC S EEIRET D, £725
EMIEALTNET S, BB, v L—v
T, Ay RRU TR EEET VT izt
DI H YV OBOREEITH, Thdbz@
T, AR, £HEY, DNA Ay 7
ZEREL, AR, £EBRIICEY ., RS 5
FrROERGERET S, FICEEBREAD
RRIERZER U CELIRS, NELAE
T I XB R R FE A ER L O ER RS
RF B A R R B AR R A 2 C

LR & CEMAEZ A L, DNA it A,
LS S RIS AV

2) BEEE . L cHEonEY I
WZOWT, TEBEITHETAEMEEE
WTHEFR E T OMOIERERE 2R L, &
WEHET 5,

3) AL AL HT IR R
B LCEEERKZICBWCEEBF -
FRE & HFPITH, SHEDY 7T
%, BRLT7E P CRIRTHET S, &
DI TR 2REL T ' b
VEFRRETH, TN ZFRAIVUH
FNRThyaw 757 0—, 4B TLC
EREVIRTZ K BROI(LEMEES,
BonbEwmic o T, &8 _kTiE
Z V2 NMR 38 LTV MS A7 N L ODSiET
PHOENENDOHEEZRET 5, FELE
EE O - AT A2 4TV, HPLC % AV C
EEL, HEBRET 5,

4) DNA HEEFEFIAEHT : DNA HEE {7
Brid o B ECA R ENBEY R I
BWTRERE & & HITIT D,

2 DNA HiH : VU W PN TR SBT3
(5mm X3cm) %, ZiRAMILEREE - <L
FE—XVa v —% AN THRRITH R
L. Setoguchi and Ohba (1995) ¢ HEPES
(2-[4-(2-Hydroxyethyl)-1-piperazinyl]
ethanesulfonic acid) 52 & 0, BERRE i
L. iz e L%, CTAB
(cetyltrimethylammonium bromide) 5% —%B
WELEFEICEY, R LEERERND
4 DNA Z ¥ 3,

H B98I D PCR HEIE : ZEREIR DNA L -
trnl - trnF $EI & £% (DNA ITS $83% D e ZE Rz
5% PCR-#A L7 vy —7 x RiEIC LD
WET S, BRERICEbE TR ENTE
7T A4 =—i2& Y PCRESIE L., HEIEEWE
THa—AF NV CESKIKEIL, BHIEA O
HEME DFEFE L9 0 L A1T\V>. GeneClean III
Kit (BIO101 £, USA) % Fv>, EdkEisHE
IZHEV DNA W 2R84 5,

YA TN = ARG FEEL L7~ DNA
Wi 2885 & LT, ABIPRISM Big Dye
Terminator v3.1 (Applied Biosystems 1, USA)
ERWT, BERBBEICE YA 7 —
T ARG EIT O,
WERFIOWRE, 774 A b & RFMT
BERKBBICEONERETF—2 272
TNV 7 N =T AutoAssembler (Applied
Biosystems ft:, USA)x AW CT7 & 7L,
WEES| 2 RET 5, BoN-HEERETX,
TIARAL N T M7 =7 Clustal X
(Thompson,J.D. et al. 1997) % FAVC< L7
NT TA A NEITH, RmEATIE. Rt
fifHT 7 1 75 2 PAUP ver.4.0 betal 0 for Mac
(Swofford 2002) % AV, EEIFIEICE S FK
TR 21T 5, “HICESx . RKEEDE



BrOREICESLORMM 2 1ERT B, 7 —
VA LT TRRNTE R REEREZE AV, 1,000
E DR LIZLE DTS,

4. WFIEERE

1) IMHFAE & ER oI

TER R SLAE W R & hf 0 £ L O RE W BN 4R
HL., EHWESoNEEZ TR, £
Peperomia BTEM % 2 < RE L TV HHIEE
HLOBEAPBAFELE,

I blT, WITRARDERR D ORE R,
WM L/ EREY I a v LER
RETHREDPLRERE L TWAIEEREEY
A ORI E A SRS R EE
BWET 2 ERELST-DT, LERS &
12 DNA HEEESIDOZE BRI OV T HEEMIC
BT A5 ERNEHITB TR HEZ Y U0
IE T2 T,

2007 %11 A 16 B/»5 12 A 6 HETA v
R LY NA [ 2= L NEK— )LD Shivaji
University, = /L% # @ Botanical Surveu of
India & TREARFRE, HHINE, EEINE,
T = L NTR— VO T O A — Y 1L pRE I
TOBMFRE 21T o7, Shivaji University T
T B Peperomia DEMEW #EEE LTH
FELTHLbo7z, 2008 45 11 A 16 H2x b 11
A 23 B E CHEIHTERMNEOWITRFE
MEEERICT, FHINE, ERPE, T
PN A QN IR N T 850 Mtk i CIRHERE &
1To72, 2009 -2 H 6 B»5H 9 HECTER
BEEENETSICTCERMAE, MyEE
BiTofz, BFESNILEREIZTHE Y o
BRE, MITITEE A EREBHIEE o & —
FET BWFIEENT T Peperomia BIEY) D /3ik %
217,
2009 €£ 8 H 20 HA»H 25 B % CiffBEAE
BEERUBEETEICC, HHHE, BHREr
1Tolz, AEHILFEICTYHE Y v a2HE L
77, 2010 £ 1 H 27 BH5 29 B % CHfaR
IHEARBIZ CIRHFRE, WYBREEITo T,
LR = F T F Y T RRE LT,

Y
Boni=EEHc o T, Bl L O
TCHRICHEREORERE LTV, AR
BEODEES CREL Tk, hokEg L
EBILT —HZR=RIZE L DHDOH DM,
HRENEECHECELSLZWVWLDOLH D,
EEERTE TN,

BFED Peperomia BAEN) DALFR ST

(1)< = ¥ a U (Peperomia boninsimensis)
Hh_EE D RSy

vvdva ViNEREROENTHY
MR fEIEFE T FEICHEEEINTWD, Z O
WEERRKFENA)IEDEREL X OEEKFE
WER CTHRHE LEZLOEZHEMEE Lz,

ZDOFER, Figure 1 IR LILEW 1-3 ZH
HEL., TOWEZRELE, Z03FD(L
GEWLT TITY & Y 7 (Peperomia japonica) >
LEEINTWSILEWTHD, vvdv
av e FYUOMB I AETERL, &
Br7ue~< b 774 —TCHBRLESZSE, 2
D 2FEIEIXBNTERVIZERD RBELE -
TV,

(2) Peperomia glabella 3 ¥ flt by
Peperomia glabella VS8V 7 A U I JFRE T
BEEHLELTCRAEATHLALATWS, T
IROAEM ORISR ETolEZ A,
Figure 1 @ 4-7 IZ-$bamaBREL, €0
BELRIE LT,
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lignan secolignan
3 Tigure 2 o

Figure 1 T/ LIALEWQ-T) 3—REICE =
U 7' F (secoligna) & FEIEN D, &=V 7
YEWH DL, figure 2 IR LEEX ST, B
DRMED Y T F v DRF—IRIBRE G DG
(secO) ENTERTHEZEZOND, 2
vHECH a2 a U EPipen)TiE, V&
A 7 DIEMTILE REsns», =
7F o DFEEM BTV, Figure 11
RLTEES a2 VX, Peperomia O
HOLBEONEZRMERKRT HLEHERED
o, £, thoWFEE OHE T, Piper
WKEEND Y I CEU L bEmE S
ip Peperomia bIFTET 5,

(3) Peperoima obtusifolia i ¥ D 54y

Peperomia obtusifolia [XBVE T A U X JRE
DHEDEZFOET, HATIIBEMEY
ELTIE<HALNTWS, Z DYDY
oW TiE, OB CIEmiRAL%EZ., #
ICERRECHELEbOEAWE, R
R DORER, EBEH LY | figure 3 1T L
=k oI ke 8-14 EEBIER LV 15-17




ZHEEEL, FOMETRE Lz, L&YW 8-14
FRECT L=l LRV B FEERT
bV, Vx—HABCHERDB L ENT
V% Peperomia galioides D R4y SRITHELL L T
Wiz, ZOFRBDILEWLIH HFED Piper (T
LEENTWDLDOD, Peperomia TiET7 L
=k, Bk itk o THEEELL TV S
LoicBbh, k= s ibic
Peperomia DILF 535 LR eH Th 5,
e, fLEW 1517 27 7RO C-BEifEE
Thod, 77Ky C-EEERLDOLDITRAE
WK BA L TE Y . Peperomia D B4y
LEBARVWDE, HDHFED Piper lITH DR
MOEYPREENDIZ ERMOLRTEY,
TV arMoRkekeT AEOMEIC
Fo T MLESEO~—I =220 5 5,
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F R IRAT

AW CAFETHZ EOTE Y LTI
DI BAREY 42 o onT, ]
EEFIREEIToTZ, XY U RBHEMIL.
IR 2% < & A TWA =8, Ohi-Toma
et al.(2010)I23-D% , HEPES IC L W EITE
AR 2 BRE L -%IC CTAB & Tl
HL, Ehlc7o ) —)b 7w 7415
BHREZAWTARMH Z IR R FIEZH A
L7z, &Yy 7ros bRk 7
NERWT, REDT X VI BDSFHRHE
fEAT DOWFZE (Wanke et al. 2006 =° Samain et al.
2009) #&FIZ LT, £% DNA @ ITS 8.
B L O'ZERFE DNA K intron & matK 15T
FEIRICOWT PCR #IEE XA L7 hi—2
T AL AEEBRIOBREERZIToZE D
A, Zab—BEFHEBRTHD ITS HEKIC
ONWTEH e —=r JERERZANTCORE
HEEFIRENBETH D0, BERTE
DX W ERBAL N, 2T
B OY LA O TIE #mK intron &
matK AR FEIR OMENT 21T - 7-. #nK intron
& malk B FHEIE. 2R 25000p 13
E'¥ %72 Johnson and Soltis (1994). Ooi et al.
(1995), Wanke et al. (2006)D 7 5 A ~—%Hi
HEDLETHAL, 34% LT PCR #Ig%
Uiz, 7272 L, RE 43 O > 7V C rnK intron
3MER Sy (matK BT 0 3D —E 5 Tr)
@ PCR HIBZh R IEFITE - 7212 . matK

BT & tmKintron @ 5MIOKT 1500bp % fiF
ricAWnwsZ dicLiz, £ 2 o7 i
DUWNTIE, #rnKintron @ SO 2 U H>E E D
Pl BB TE R o280 BRMNTIZIL 40
TN ER W, RFAEHTICIL. Genbank
[CB & <N 5 Wanke et al. (2006) % L O
Samain et al.(2009) % iV /=28, BRI AR
FNT L, ERE DNA THAICHEDL LT,
BFNCRAEENES TN TWEYD, BRI
FEH TETWRWE DY 100bp L EE Eh
THEY, LEOGEL OBHESIZ2HN5E Z &
DTERedbofe, fRELT, B 29 &
HOEHS %47 69 BiF% AV, Samain et
al.200)IZPEVT X VOB O 1 B EEL L
TRGMTZIT o 12,
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17 & FJ424471 pinoi
61

=1 DQ21271 6gracillma
FJ424470xesiita linde
DQ212744.macrostachya
3 DQ212743 vinasiana

2

11.0ba.07 58
5[ L3y 06scandens.07 53
14.Jongispicata.07 61

iF] 12.umcarpa.07 59
FJ424468.polystachya

= DQ212763.blanda
1 PEO2.puberulispica
35.pubenulispica.5 151
31.sp.Hawaii.07 78
54.sp.Hainan
PEO1.camptotricha

25.5p.07 72
36.camptotricha.5 152
09ubella.07 56

3 22507 69
24.rotundifolia pilosior07 71
DQ212762.pitcaimensis
2 DQ212760p
32.5p.07 83
4Qaponica Okinawa
5[ DQ212761 bicolor
Q2bicokr07 49
2 DQ212757glabella
44.5p.07 107

S = 38.sp.Hondulas
DQ212756 tuisana
26.5p.07 7

0773
DQ212754.rotundifolia
03.rotundifolia.07 50
DQ212752.magnoliifolia
08.itymaloides.07 55
DQ212750.lanceokatopektata
8 F 4424466 lehmannii

1 DQ212725.mammorata
PEO3.caperata
7_ N 17griseoargentea.07 64
a2sp
15.5p.07 62
2 18 mamorata.07 65
8 DQ212737.sdiroi

L 1o 15— DQ212740.metalica
9 DQ212739 repiis

) DQ212735.maypurensis

23.5p.07 70
9y DQ212734anyreia
41sp

2 [ FJ424469.nivalis
2 3, 34cokmella 7 85
37 femeyarae
9 £__ DQ212721.dolabriformis

|__9__[5— Q212719 fraseri
13.fraseri.07 60

— 12 01sp0748
—— togrifola.07 57
L 04.quadrangularis
20 puteolata
£ '30.puteolata.07 77
16.dahlstedii07 63
07 pereskifolia.07 54

53 B DQ212715sp
22  — DQ212714.cocatum

23

5 changes

Figd ¥EfE{E DNA HEERFIZRICE-S R, ¥
TN DBIZE S BONTND b DITRBFR CTHBRIC
FRAT L72 b D,

EDORER Figd TR THREMBEONT, &
DEIT, ALV THEBEHIZ- XD
L7z V—RBEREnTRy, HERY %
RETHZ LT v RMApEREZRET S
FRHD ELTHWSENS Z ENRTRENT,

5. ERRERRNFE

FJ424467 .mandonii

DQ212742 fagerlindi



RUEL,

6. AFFEHE

(DA gEf R E
&M #+F (MURATA HIROKO)
BRI RS - K - BF

WFoEE &= : 20167620

)5 ety

F&E mM% (INATOMI YUKA)
BRI R - BRI - B F

WFgeE &=+ 00258089
E M 1= (MURATAJIN)
BRARE - HEERFER - #i%
WrFEE = 90134452
H® 23 (TANAKA NORIYUKI)
IRz BB R - BREET - HiR
MreE &=+ 60137065







