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“Fujibakama” is the Japanese name for Eupatorium fortunei Turcz. (Compositae) and has
been medicinally used for diabetes. But recently, the name “Fujibakama” has been used
for unidentified Eupaforium sp. on the Japanese flower market. Here, we describe the
former growing-in-Japan species as Fujibakama-wild type, and the latter as Fujibakama-
gardening type. Although these two species could be easily distinguished by the shape of
the leaves, the same name can cause confusion. In this paper, we clarified the relationship
of Fujibakama-gardening type and the wild type by gene analysis. We also chose E.
cannabinum 1. because the species was similar to Fujibakama-gardening type
morphologically, and was sold on Japanese flower market.

We analyzed the nucleotide sequences of the following chloroplast genome regions in
three Eupatorium species: the rnK gene region; and the region covering between rnT
exon and #rnF exon, including the intergenic spacer (IGS) between 7T and frnl. 5’ exon;
trnlL 5’ exon; trnL intron; trnl. 3’ exon; the IGS between trnl. 3’ exon and trnE The
differences of nucleotide sequence were detected on successive thymine regions
embedded in the IGS between #nT and frnl 5’ exon: fifteen and fourteen thymine in
Fujibakama-wild type; seventeen and sixteen thymine in Fujibakama-gardening type. The
nucleotide sequence of E. cannabinum was different from the two types of “Fujibakama”.
The relationships between Fujibakama-gardening type and Fujibakama-wild type were
closer than E. cannabinum.
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Table 1. Comparative features of Three Species

type

Fujibakama-wild type

Fujibakama-gardening type

scientific name

Eupatorium fortunei Turcz.

Eupatorium sp.

E. cannabinum 1.

height 1-2m 1 m 1 m
color of corolla purplish white pinkish white - white pink

petiole + + -
shape of leaves tnlobed trilobed

usually trilobed

TINARITEE 1~2 A— MV OSELEEFHEY T,
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N BPAER (Fujibakama-wild type), BEZEME TAHAS N
5% %7 VN <EZ=E (Fujibakama-gardening type)
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L7z,

TIONARBOELEELLTHIOENDN, TINAT
BAEMIEEBIDREETBICHDL ZEE@ENTDH
5. —F, BERIBENES THSZ ZENHEETS
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DNWTREREFEBEORS & L& L, EEBEGRHE.
HEEHE LTI IONITHEMEEZM, BLUYE
cannabinum D 3FEXRE U=, E. cannabinum V37127
EVAEWOEHTEETRBIIHBELTBD, TORE
DRFZE T EAD ETPNATEZEICEML, E&E
BINEEINENS THD.

Eupatorium BHEHIT DN TIE, TN FE T Internal
transcribed spacer (ITS) FEEIZ D\ TR EHIMEHT 21778
S TEHRENH D V. ZOHMETIET PINFH T (E. japonicuin
= E. forunei) R >FETADED T ITS RHDEF
EMHTLTWEk®, fixbd, ZoOREEZECFEEEE
L7, LA LBREOLZIEEHTHS ITS BT
PEEORSIWETET S OMIFTERN /. BIFT
E o FBEIZBE S < ITS FEEICBWTEFIARRR
LHEEOEERENITE L ENRRTHE EEZE
N5, ZOEORERIEEOREIISATE I ENT
EixWiw, AR TR ZCZHEORELZZITRNE
FkiE DNA ZiRE L7z, fHEE U TERE K BT
IR OEER R K BRTHEBKROERE T exon 7
5 traF exon V2B D8, (trnT — trul IGS, trnl. 5' exon, rnl

intron, #rnl.3'exon, trul—trnFIGS 253)) ZRIRLU7=.

e up
BRI T DN AR (Eupatorium fortunei Turcz.,
Fujibakama-wild type), 7 )NV EZER (Eupatorium sp.,
Fujibakama-gardening-type ) , X U7 > F E U A (E
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Table 2. Plant Maternials Used in This Study

Species Japanese name Source* Collection Date Voucher No.
Eupatorium fortunei Turcz. | Fujibakama MP-HU Jun. 2003 SFO1
Fujibakama-wild type MP-KU Aug. 2003 SFO5

MP-ME May 2004 SF13
MP-HH May 2004 SF14
Ono, Fuku Sep. 2004 SF16
Mino, Gifu Sep. 2004 SF17
Tsukuba, Ibaraki Sep. 2004 SF18
Nimi, Okayama Sep. 2004 SF19
Eupatorium sp. Fujibakama MP-HU Jun. 2003 SFO2
Fujibakama-gardening type MP-KU Aug. 2003 SF04
Gunma, Gumma Nov. 2003 SF06
lida, Nagano Nov. 2003 SFO7
lida, Nagano Nov. 2003 SF09
Market in Tokyo Apr. 2004 SWO1
E. cannabinum L. Market in Tokyo Apr. 2004 SCo1
Market in Tokyo Apr. 2004 SC03
BG-GE Apr. 2004 SC02

*Abbreviation: MP-HU, Medicinal Plant Garden of Hoshi University; MP-KU, Medicinal Plant Garden, Kyoritsu University of
Pharmacy; MP-ME, Tokyo Metropolitan Medicinal Plants Garden ; MP-HH, Medicinal Botanic Garden, Health Sciences

University of Hokkaido; BG-GE, Botanical Garden Frankfurt.

2. BRIBITRTCEERNRZEREDINTESEREITS
FEINTW5.

S kS

1. 42 DNA OHHKIN PCR HIC L B8R

Y X IIHEA 20—-50 mg 4" 5 DNeasy Plant Mini Kit

(QIAGEN) Zf#EH L TE DNA ZH#dHL, RWT
GENECLEANE I Kit (BIO101) TH# L 7/~. PCR #&%IT
KOBEIIUTORETIT Ao, RIGSRIIBHRL &
4 DNA 2§28 - LT, 1.5 mM MgCl,, 0.2 mM dNTPs, 0.25
bM T ST — 1, 025 pM T 54 ¥ — 2 ,1.5U0 Tag
polymerase (TaKaRa) K7A)Nw 7y —2&MX, 50 ul TiT
ok, HRALETS1—ORINIERE rK BIE
FHEE ; nK-3914F: 5-TGG GTT GCT AAC TCA ATG G-3'
BN nK-2R: 5-AAC TAG TCG GAT GGA GTA G-3/, ¥
K trnT — truL IGS, trnl 5' exon, tralintron, tral — irnF
IGS fE# : tmT-aF: 5'-CAT TAC AAA TGC GAT GCT CT-3'
BTN trnF-fR: 5-ATT TGA ACT GGT GAC ACG AG-3' T#
%. RIS Thermal Cycler (TaKaRa Dice) Z{#E L, 94°C
DRy hZA&—hD, 96C (1 &), 52T 1 4), 74C
(1.5 5) % 35 HA U707, Kb, 7HO—A&
SUKENEIZ L D A HEER L, QlAquick PCR Purification K

an

Kit (QIAGEN) THEIL 7-.

2. HERZ DT

FEELL /= PCR MWEIEEM % Cycle Sequencing Kit (ABI,
BigDye Terminator v1.1) C Cycle Sequence JSZETTED
7. HEEFIZ ABI PRISM 377 DNA Sequencing System
EDMITL, BonBABHRERE Y 7YY
AutoAssemble Program v1.3.0 (ABI) T4 1B D L
BT E{TIRo .

R

1. ERE oK BEFEE (Fig 1)

REB DRI 2584~2597 HE M THo /2. TIN
HRBEHBERT DN TEZOR TRERIAFES
NTHBHEER 2585 FENTR—OEANTH . >
TEVAEEE 2597 HEMKRD 259 HEMD 2 BE
DEFNED 54, 1570 HH N guanine TH D H D
(SC01, 02) & adenine THDHD (SCO3) AdH -,
IHIICHEH—BEETS 2387 BEEHMNS OEE L /= adenine
BRI 2 BREORSPRD SN, 16 HEOODE 15
EOHDERD. INITMATH>FEYLITIE 189
BHNS 6 HEDHUERLEA, 11 HFIXIT 12 #HFF
DEHEBHNED SNz
2. ZFERRK 1T exon — trnF exon B3 (rrnT - 1ral IGS,
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Eupatorium fortunei 10A
Fujibakama-wild type GAATAT-————- € 6 CAGC T 6 G 6 T AAAAAAAAA-————- T (2585 bps)
Eupatorium sp.
Fujibakama-gardening type 10A
dkkkkk_ _ _ _ * * * * * * * * * * * kkkkkkkkk_ __ __ _ * (2585 bPS)
16A
E. cannabinum *ERXFFCAATAT T T T C T T G * A T G ERERkkkkRAAAAAA G (2597 bps)
(SCo1, 02) [ 15A
’ #ERAGMTAT T T T C T T G % A T G H¥*++s:::xAAAA- G (2596 bps)
SCO03
( ) 16A
[******GAATAT T T T CT T G A A T G #sxsxssssspAAAAAA G (2597 bps)
15A
#ERRGAATAT T T T C T T G A A T G *E¥sssesdsppApA- G (2596 bps)
183 194 261 485 799 1055 1571 2367 2402 2556
2387

trnK siexon trnK gene (2584-2597 bps) trnK 3'-exon

(1515 bps)

Fig. 1. Comparison of #rnK gene sequences among analyzed Eupatorium species.

Hyphens (-) denote alignment gaps; asterisks (*) indicate sequence identity with Eupatorium fortunei. The numerals in italics
under the sequence indicate the aligned nucleotide position from the 5" end of the forward primers. The numerals in the
parentheses indicate the whole length of this region.

Eupatorium fortunei Fujibakama-wild type

15T 7A 5A
A C TITTTITIITTITITT-——-- AA-T AAAAAAA- AAAAA T G AACATGTGACATATATGATACATGTACAAATAAC (1553 bps)
{ 14T
ok ERRRRRRRERRRRE B L L I e L N 1731 0))

Eupatorium sp. Fujibakama-gardening type

17T
* % Fhkkkkkkk Rk Rk Rk kT ok ok  kkkkdkokk_ Aok ok * ok FokkkkkokkkkkkkkFkkkkkkkkkkokkkkkkkkk (1555bps)
[ 16T
* ¥ kkkkkkkkkkkkkdkkT___ _F¥k_k kkkkEkkk_ *EkkEk¥ * ¥ LS RS S RS RS R 2SSt A ittt oty (1554bps)

E. cannabinum

15T 8A 4A
C T FFEdddkrrdsssd__ATTHFA* Fx£k65%)  kkkd_ G T #*Goc-m oo * (1526 bps)
{ 147
C T **kkkkbrkbbkrk___ATTHRA* #kkkdkkp  *kdk_ (T HGooooo oo mmm oo * (1525 bps)
114 202 273 296 300 307 598 602 82911621253 1286
RN L
trnT trnL 5'-exon trnl 3'-exon rnF
< trnT-trnL IGS E’ trnL intron trnL-trnF IGS‘
< >

1525 - 1555 bps

Fig. 2. Comparison of trnT — trnL IGS, trnl 5' exon, fraL intron, trnl 3" exon, #rnL —frnF IGS gene sequences among

analyzed Eupatorium species. Notations are same as in Fig. 2.
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trnl. 5' exon, fraL intron, trnL 3’ exon, truL — traF IGS $8
) (Fig 2)

Z OFIROFEEFNITHNT 2 DORFHNRE
B 1 ELTINTOREIIBWT, H—EEANIK 2 &
HoRFNEEINZ., 7INAIHER (Fujibakama-
wild type) 13 273 FBHMN S DEE L/ thymine DFEEIC
BT, thymine O 15 HEDOEF & 14 HEDE
FINBoiz. FERICT N TEER (Fujibakama-
gardening type) 13 17 HHE & 16 HEDEFIN, H>FE
UL 15 HEOEFIE 14 HEOEIIVERINZ. E
2 ORBELT, MEELZEHOBEIEL TREN
REFINZOEBICRD 5Nz, T INAHERIT
thymine 2% 15 BEKN 14 HETH2ORIHL, 72
NAEZENT 17 HERWN 16 HETHD, Ehlist
DEFIMETH 7. HFETATEE 1526 BN
1525 HEXTH Y, thymine DT 15 HER KR 14
HETHBN, FDH ATTAAAT THO TV NHTHER
ERCFINRIR S TWAB E T ET LN 114, 202, 829,
1162, 1254 FHEIHEBH, 307 BEIHEBA, 602 &

WCHERSK, 1255 BHM S 31 BEORKPEREIN
7.

3. MBI LRSI DONT

ARG TR U B FNI ESLE EFMEFTE & DNA
F—%/)\>2 (DDB)) ZHSFE AL TH 5. Efklk rnK &
R TR DNEERFAE trnT exon — trrF exon FEIK (irnT —
IGS, trnL 5'exon, trnlintron, trnl.3'exon, trunlL — traF IGS
EREZE, 714 2DV TORED Accession
HESHUTOEBOTHS. 2B, JTIVNATEERI
REEXTH D. Eupatorium fortunei. AB217689, AB217693;
E. cannabinum: AB217691 (SCO01, SC02), AB217692 (SC03),

trnl.

AB217695.

=3

FHXTHE, DRETREI NI ERENTVWS
BEYCHAMBIVEERNERERN 2 THEETH &
ZHOTCHEBE L. JIONITHERMEBEERMTIONT
BETFMHNTL 2 & 2 AEERME 2 HEOA > b0 > HEHEKIC
BOARD SN, MEITEEFESOLERNS HHEFT
ELHENHENER ST, LN LZDMHEEIIHEERE
PRI TWEINS > O EETHD, L
BEBHE CIRCERLEAFI VEBEIIBILSFI D

25Nz

19

BTHhHhaILaEZ3RTLHL, MBFRERITERTHS Z

EATRE I N .

SEETLEERED 2EBIIY 73 R (E
lindleyanum), Yt 32 R 1J)NF (E. chinense var simplicifolium)
THHEBHRNERIN, JONAIHEMERER ST
WEHZEHRLTWD CRER). TbE, JINAY

FAEBM Lo TREZHBYEI RUEID HIEKT
HY, E. cannabinum V3N DEZBROERIHD EHAS
na.

—7, AHEEFIZERE UIZERE onT - ral. 5' exon D
1 intergenic spacer (IGS) I 7 DINA & 1 772
JIZESFTI eI RY, I RUNFRESTNEN
OFEICEE DS EE L TWLEETHD. Eupatorium
BHEMICHRT 5 4% DNA BITICLDEET 255
i, AEESEZEOMOXLDIL@RISEROT —%

PHMHBEIZRBED, TOHEBEIEEDEDICEERMEIE T
HHIEERERTIENTEL.

B, TIPNAREEY T Eupatorium BREMIIAZHML
<, BEOERPRENWIENSFEEZTHEENR
503 ). E. fortunei®®, E. japonicum'*'%, E. stoecadosmum
REFEINDINITXRTY /2 hEINTWS. £k
PNARBERHOBOREITEROBEE SO RN
MBI, R TI Eupatorium sp. S FLE L 7.

fam

TINARBERMEBEMIE DI “TIONART &
EHRINTVDE, 2 FREFHITHDERTHHILE
FFETHO THL MLz, WMEE O DNA EF|DE
WITZERE onT - rnl. 5’ exon DD intergenic spacer
(IGS) FHRICED LN, IVNAINERFLE T 4%
IZ AR, EEMmELEZRIETRHAL T DAY
NEL, FHEORKRITED LAHSIRETMEO —B)
ERAD.

AT
NAITRBELTERRIBEZ

72) B ELEMFEKR
FIEFRIEIRIC

B BB L EITET.
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