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Molecular Phylogenetic Analysis of Rehmannia

LIU Zhanlin, LI Jianfang
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west University,Xi’an 710069, China)

Abstract; Interspecific relationships in Rehmannia,a quasi-endemic genus in China,are still unresolved. In
this study,we used multiple individuals to reconstruct the phylogenetic tree on the basis of chloroplast and
nuclear genes. Our results are shown as follows: (1) Monophyly of Rehmannia is strongly supported and R.
chingii,a sister or consecutive sister species to R. henryi,is the basic taxon in the genus. R. piasezkii-R.
elata and R. glutinosa-R. solani folia form two highly supported pairs of sister species. (2) Phylogenetic
tree constructed by using multiple individual is more informative to uncover the complicate relationships a-
mong species. (3) Analysis of ancestral distribution area reconstructed by RASP indicates that there are
three times of dispersals and two times of vicariances in the speciation history of Rehmannia, which are
closely related to climate changes during Late Miocene and early Pliocene. We also proposed some advices
to explore the speciation procedure in the genus.
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Geographic distribution of six Rehmannia species

Table 1 GenBank accession numbers of taxa in this study
A gy 7 91% 35 GenBank accession number
Species Cade rbel rps2 rpsl6 trnl-F ITS
o Rel FJ172724 FJ172710 FJ172696 EF363679 EF363673
RAMFE R, chingii Re2 EF544598 FJ172710 DQ856488 DQ856494 DQO69313
WL R A . Rh1 FJ172722 FJ172708 FJ172694 EF363677 EF363671
R henryt Rh2 FJ172722 FJ172708 DQ856491 DQ856497 DQ272447
. .. Rpl FJ172721 FJ172707 FJ172693 EF363676 EF363670
5 oo
HIH R. piaseskii Rp2 FJ172721 FJ172707 DQ856489 DQ856495 DQ069316
S R elat Rel HQ384874 FJ172707 DQ856490 DQ856496 DQO069315
B R elata Re2 HQ384874 FJ172707 DQ856490 DQ856496 DQO69315
Rgl FJ172725 FJ172711 FJ172697 EF363680 EF363674
Rg2 AJ247615 FJ172711 DQ856487 DQ856493 DQ069312
Rg* EU810386-EU810383
W R. glutinosa EU787018-EU787015
EU266025-EU266022
FJ770249- FJ 770218
FJ980430
itk 3 R, solani foli Rsl FJ172723 FJ172709 FJ172695 EF363678 EF363672
PREFALIR . sotam folia Rs2 FJ172723 FJ172709 DQ856486 DQ856492 DQO69314
3 Triaenophora rupestris Trup FJ172726 FJ172712 FJ172698 EF363681 EF363675
MY B A T. shennongjiaensis Tsnj FJ172732 FJ172717 FJ172704 FJ172690 FJ172741
VIR Mimulus tenellus Min FJ172733 FJ172718 FJ172705 FJ172691 FJ172742
BRI R E Mazus spicatus Maz FJ172730 FJ172716 FJ172703 FJ172689 FJ172740
W E Lancea tibetica Lan FJ172729 FJ172713 FJ172699 FJ172685 FJ172736
WMDY Orobanche hederae Oro AF078682 DQ310019 AJ431050 AJ431050 AY209273
E WM Paulownia tomentosa Pau 136447 AF055155 HQ385149 AF479005 AF478941

I :Re” . Rg+GenBank 515 . FHAR) GenBank F7 51 54U T 1TS #9551 5347 .

Note:Rg* . Presents Rg plus GenBank accession number, GenBank numbers in italics are only used for ITS analysis.
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Fig. 2 Phylogenetic tree based on four chloroplast genes
Posterior probability of Bayesian analysis,bootstrap support
values (Z=250%) for MP and ML methods are shown on branches;
The scale bar denotes substitutions per site; The code of

species is same as Table 1; The same as below
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Fig. 3 Phylogenetic tree of Rehmannia and relative genera based on ITS gene
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Fig. 4 Phylogenetic tree based on chloroplast and ITS genes

Divergence time (million years ago,Ma) are shown beside branches
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Fig.5 Ancestral distribution of Rehmannia

d. Dispersal;v. Vicariance; Capital letters in parenthesis indicate
the current distribution areas of Rehmannia (refer to Fig. 1) ;
The ancestral distribution areas and their

probabilities are shown beside the nodes
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Introduction of the Plant Front Cover:Cardamine scaposa Franch.,

Cardamine scaposa Franch. belongs to the family Brassicaceae. Herbs perennial, 4 ~ 18 cm tall, sca-
pose,glabrous throughout. Rhizomes slender, with slender stolons. Stems leafless, erect, simple. Rhizomal
leaves simple;petiolel ~12 cmjleaf blade reniform or suborbicular,0. 3~2.0X0.5~3.0 cm,base cordate,
margin repand-crenate or entire, Cauline leaves absent. Racemes terminal,2~10-flowered. Fruiting pedicels
erect or erect-ascending,1~4 cm, proximal longest. Sepals ovate or oblong,3~4X1.5~2. 2 mm, margin
membranouslateral pair subsaccate. Petals white,broadly obovate,8~13X5~7 mm, cuneate into a clawlike
base to 2 mm,apex rounded or subemarginate. Median filament pairs 4. 5~8. 0 mm,slightly dilated at base;
lateral pair 2. 5~4.5 mm;anthers narrowly oblong,1. 5~1. 8 mm. Ovules 8~14 per ovary. Fruit linear,2. 0
~3.5 cmX1.2~1.7 mm;valves glabrous,smooth;style 3. 0~7.5 mm. Seeds brown,oblong,2~3X1. 0~
1.5 mm,wingless. Fl. Apr-Jun,fr. Jun-Jul.

C. scaposa is used medicinally and endemic to China. They growing on shrubby slopes and moist areas

at altitude between 1 400~2 900 m in Hebei,Inner Mongolia, Shaanxi, Shanxi, Sichuan.

(Photographed and introduced by ZHU Renbin)



