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The monotypic genus, Sinadoac . was recently es-
tablished by Wu et ail'!, The only species, Sinedora
corydalifolia, was found in the several localities of the
southern (}inghai Province in China during the 1960s and
the 1970s. However., in our recent field expeditions {rom
1995 w 1999, we found that most populations of the
species had disappeared. This species has become one of
the exceedingly endangered species in the Qinghai-Xizang
Plateau. Because of the difficulty of obtaining the materi-
als. Sinedoxa was poorly studied. Although it is morpho-
logically different from Adoxe and Tetradoxa in the char-
acters of rhizome, leaf, calyx and ovary, especially in the
highly complicated inflorescence like a spike with several
glomerate infterrupted clusters, most Chinese researchers
accepted Sinadoxa as a natural member of the Adoxaceae
5.5., to be closely related o Adoxe'*~31. However,
Cmnquislm thought that the gynoecium of Sinedoxa is
very suggestive of the Valeraceae. Donughue er of'!
pointesd out that ” Sinedexe differs in many respects and
may be more closely related to Araliales than to Adoxe™ .
Although later Donoghue™ recognized that it might bhe
more reasonable to treat Siradoxa within the Adoxa clade
of the Dipsacales, he further declared that this has not
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been adequately tested. The karyomorphology of Sinadoxa
strongly indicated its close relationship with Adoxa-® .
The present paper describes the study of the phylogenetic
relationships of Sinadoxe using ITS sequence analysis.

1 Materials and Methods

1.1 Plant materials

Leaves of S. corydalifolia were collected in
Nangchian county of the southern Qinghai (alt. 3 900 m)
and dried in silica ge! in June, 1999. Voucher specimens
( Liu Jianquan 625) were deposited in HNWP. Sequences
of Adoxa . Firbunwm , Sembucus and other taxa of Dip-
sacales and Araliales were downloaded from the GenBank
(also see Eriksson and Donoghuel” }. Their accession
numbers are UBRSS2-URBESS7, Ug8194, UR819%,
U41381-U41382 and AFOQ77875,
1.2 DNA sequencing
Total DNA was extracted as described by He er
. PCR reactions were carried out following Zhang et
al'™ and Wang et o' and double-stranded DNA was
cvcle-sequenced using PCR systems 9 600 kits and ana-
lyzed on an ABI 377 automated sequencer from both di-

rections.
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Table 1 Pairwise genetic distance { below: absolute distances/abose: mean chetarwes) of nrDNA ITS and 5.8 5 iIDNA sequences of Sinodera

and other T species of Adoxa , Sambucus . and Viburmnum

1 2 3 4 5 L] 7 8
1 Sambucass cdlicarpa - 0.031 0. 034 0,138 0.132 0.242 {0,215 0.195
2 Sambiecus gredichaudzana 12 - 0.003 0.142 ¢.132 D.239 0. 220 0.188
3 Sarduscns csiralasion 21 2 - 0,143 3.133 0,242 D11 0.189
4 Sinadexa corpdadifolie 24 86 57 - 0.034 0.269 0.235 0. 2131
5 Adoxa moschaieline 80 81 21 - 0.259 0,236 0.1
L] Viburmean sieboldii 112 14 115 122 12 132 - 0.084
7 Vibuernr: lentage 10 9 100 12 117 119 44 -
8 Vibuwrnum dertanm 106 107 108 125 19 122 3
10 ,
Sambucus caflicarpa
20
100 Sambucis gavdichaudiana
10
100 2
. ——————— Sa@bucyus austreiasica
1
104 13 '
Sinadoxs corpdalifolia
44
100 B
L—_--—Aa'oxn poschatel [ina
5 21 Viburnua sieboldii
59 12 ¥iburam deatatue

Viburpue lentago

.1. Single and most pasimomous tree for Sinadoxe and related taxa based on ntDNA ITS and 5.8S fDNA sequences using three Viber-
pars

fuun species as the outgroup,

The tree has 239 steps, with C1= 0,508 and RI = 0.908. Base substitutions are mdicaled above branches. Bootstrap values are indicated be-

low branches.

1.3 Data analysis
The sequences of 5. corydalifolic and those from

Araliales and Dipsacales were aligned and compared using
CLUSTALV and the phylogenetic analysis was conducted
using PAUP 3.1.1 following Wang et all’® .

2  Result and Discussion

The sequences of the nuclear ribosomal DNA ITS re-
gion and 5. 8% RNA gene of Sinadoxa corvdalifolic are
611 bp { deposited in the GenBank data base, accession
no. AF248611). The length of TIS1 is 223 bp, S.8S
rRNA is 164 bp and ITS2 is 222 bp. We compared the
sequences of 3. corydalifolia with those {rom Araliales
and Dipsacales and found that the sequences of 5. cory-
dalifolie are similar o those of Adoxa, Viburmum and
Sambucus , but distinctly different from other taxa of these
two onders. In the first unmoted analysis using all ITS da-
ta of these orders, Siradoxa is always combined with the
Adoxa supporied by the bootstrap value of 100% . But in
such an analysis, there appeared many unresolved clades
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among, the representative taxa of the two orders, which
might be due to the long branch attraction and the homo-
plasy evolution of ITS sequences at the higher taxonomic
level,

Adexa , Viburman and Sembucns comprise a natural
group, and were sometimes treated together as the ex-
panded Adoxaceae!™ ™ | The floral ontogenetical study
further indicated that Adoxe s closely related to Sambu-
cus'®! | Therefore, Adoxe and Sambucus were together
treated as the Adoxoideae while Viburmum comprises the
other subfamily of Adoxaceae s.1.-" . Eriksson and
Donoghue'”’ discussed the relationships of Adoza and
Sambucus vsing Viburnum as the outgronp based on the
ITS and morphological data. All Sambucus species formed
a natural clade, and Adexa comprised the other clade. In
the last analysis of ITS data presented here in Table 1 and
Fig 1., we mainly used the data of these three genera to
be compared 1o that of Sinadoxa . Six species are further
selected to represent vespectively Sombucus clade and
Viburrum clade.
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Using the Viburnum as the outgroup. the heuristic,
exhaustive and bound-branch searches all resulied in only
one tree (Fig. 1). Sinadoxe is the sister group of Adove
supported by the bootstrap value of 100%% and 46 common
base substitutions. The absolute distance between them is
only 21 bp and the relative distance is only 0.034, which
is the same as that between Sambucus cellicarpe and 5.
australesica , two representatives from two sections of the
genus. The branch length or substitutions from the com-
nwon node to Adoxa is 8, while the length to Sinadoxe is
13, only lour more steps. This result is surprising and in-
teresting, becanse two genera are so morphologically dif-
ferent. The habits of two genera are also distinctive.
Sinadoxa grows on the alpine area at elevations between
3900 — 4800 m while Adoxa grows under woods at alti-
tudes between 2300 — 3600 m. But why its gross-mwrphol-
ogy evolves so Iast that causes the dispute of the systemat-
ic position of the genus while the sequence divergence is
s0 low, needs a further study. Another pending work iz to
study the endangering mechanisms and to find the proper
protection strategies of S. corydalifolia . because the in-
dividuals of this species decreased annually. At any rate,
the present investigation supports the close relationship of
Sinadoxe and Adoxa , which is consistent with our previ-
ous karyomorphological study that Sinedoxa has the same
basic chromosome nwnber and similar karvotype with
Adoxn-$
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