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Table 1 Species, abbreviation and source

(ES 45 KU By /K
Nelumbo nucifera cv. NNU1 R kR U P AF136289/626bp
Nelumbo nuci fera cv. NNU2 FRRBE s ) BT AF136290/637bp
Nymphaea alba NAL TR AR T AF136285/644bp
Nymphaea mexicana NME ERFEASAT WL/ AF136286/645bp
Nuphar sinensis NSI FRRBE U ) B AF136288/654bp
Euryale ferox EFE HRHSE RS BT AF136287/648bp
Ceratophyllum demersum CDE TR AR T AF136291/612bp
Nuphar polysepala NPO GenBank AF067576— AF067577
Nuphar varaiegata NVA GenBank AF067578— AF067579
Nuphar rubrodisca NRU GenBank AF067580—AF067581
Nuphar advena NAD GenBank AF067582— AF067583
Nuphar ozarkana NOZ GenBank AF067584— AF067585
Nuphar ulvacea NUU GenBank AF067586—AF067587
Nuphar orbiculata NOR GenBank AF067588— AF067589
Nuphar sagitti folia NSA GenBank AF067590— AF067591
Nuphar oguraensis NOG GenBank AF067592
Nuphar lutea NUL GenBank AF067593—AF067594
Nuphar japonica NJA GenBank AF067595— AF067596
Nuphar microphylla NMI GenBank AF067597— AF067598
Nuphar pumila NPU GenBank AF067599— AF067600
Corylus chinensis * CCH Wen J, Shi S, KKk*E [R5 St
L ARAKHE,
PRk DNA 1TS—1 fl ITS—2 I 741 ; 100 NME 100
< 97 N NV . 100 100
B Clustal X125t 2 A4 RAR S BEG TTS )7 NAL
g g . o EFE
GURET AT 6 HE 51 19T 0 % 5 B HCAE £ PHYLIP . s
N s NNUI
3.572 ¢ K TTS 73 1 RS, TR R K HE 4 100 | NNUD 100 93
PN N 100
MRGKE KA.
NSI
CDE
1 MES Ik cCHx

1.1 MK

JT A EVELES 5 ANE I 7 Fhor e, WAk 1.
1.2 SERITE
1.2.1 fH%) 5 DNA FIH2 BRI i iR i i
1 g. KM CTAB M HRIUE DNA, H#H T PCR
3.
1.2.2 ITS X EMP 5tk PCR &MVl
K512 1 Wen Z5150, PCR 47 1 7= ) 2Kk H1 56
Millipore 2 &) PCR =¥ 2litb il ) Gt 47 44k,
1.2.3 @yl SRIR M k%, Bh o —"S—
dATP 1E R s AR g, 23 0 A H] 1TS4, N18L1S,
NG. 8 s [z C5.8 s M 2 A5 [ ELEGREAT P A€ . R
HZEE Amersham 2 &) i DNA 28 & Bl 3857 &
(T7 DNA sequenase version 2. 0 Kit) , AR/ FE

K1 2k M EE 2 TS R
Fig. 1 ITS phylogenetic trees using maximum parsi-
mony and neighbor-joining methods
BUr oR K0y 3 H B SCRF R« FOR AN, 2 A 4
B 1,50 MP 48 NJ

AFE % Kit HAE R AT L 3 20 FF i 19 7 51 ) i X
BB 2 W7 A7 3R 43 (PCR 43 51 4. 1TS4 .
5TCC TCC GCT TAT TGA TAT GC3’, ITS5.
5GGA AGT AAA AGT CGT AAC AAG G3’;ll
FE51 9. N18L18: 5’AAG TCG TAA CAA GGT
TTC3’, C5.8s: 5 TGC GTT CAA AGA CTC
GAT3’,N5. 8 5:5’ATC GAG TCT TTG AAC GCA3’,
ITS4.5TCC TCC GCT TAT TGA TAT GC3).

1.2.4 ITS P8040 Al 418 A CLUSTAL
X2 Fy XF i AF 9 (1) P9 28 3% 70 A0 28 1 2k AT Ik 1.
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92 NUU
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100 [&: NAL o Nymph
100 NME 'ymphae
S EFE — Euryale
100 —— NNU2
NNUI } Nelumbo
cDE ~—— Ceratophyllum
CCH* — Corylus

Kl 2 FRZNERER ITS REW (A EHHEID)
Fig. 2 ITS phylogenetic trees using maximum parsimony (combined data set)
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simonious phylogenetic tree, MP tree) ; 3 H CON-
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#adk; M H] DNADIST F& 7, %F A J& #od 46 of 51
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A Preliminary Phylogenetic Analysis of ITS nrDNA
Sequences in Water-lilies

TANG Xian-hua', ZHANG Xiao-yan®*, SHI Su-hua®, ZHONG Yang®, LAI Xu-long'
(1. Faculty of Earth Sciencess China University of Geosciences, Wuhan 430074, China; 2. Institute
of Biodiversity Science, Fudan University, Shanghai 200433, China; 3. College of Life Sciences,
Zhongshan University , Guangzhou 510275, China)

Abstract; Water-lily plants are key group on study of the flowering plant phylogeny. The internal
transcribed spacers (ITS) and the 5. 8S coding region of nuclear ribosomal DNA (nrDNA) of seven taxa
were sequenced to study molecular phylogeny and evolution of Nymphaeales sensu lato. The ITS phylo-
genetic trees were constructed based on the sequences and a combined data set with sequences from Gen-
Bank. The results obtained from ITS sequences also supported that the genus Ceratophyllum could be
considered the ancestral group in the order, as the results of most molecular systematic studies.

Key words: water-lilies (Nymphaeales sensu lato); 1TS sequence; molecular phylogenetic tree.



