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Cloning and sequence analysis of rDNA ITS from plants in genus Asarum L.
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Abstract: Objective To clone and analyze ITS sequences of eight Asarum L. medical plants, and to provide evidence for both
molecular identification and genetic diversity studies. Methods PCR amplifications were performed with genomic DNA as templates
to isolate ITS sequences, and sequence comparisons as well as phylogenetic tree construction were conducted by bioinformatics
software. Results Sequencing results indicated that the full ITS sequences of eight Asarum plants ranged from 637 to 646 bp in length,
and 5.8 S sequence was highly conserved with identical sequence length and nucleotide composition. However, sequence variations
were observed in ITS1 and ITS2, their sequences were 255—257 bp and 226—232 bp in length, respectively. Insertion/deletion and
conversion/transition events were occurred frequently in ITS1 and ITS2 sequences, with variable sites of 46 and 30 and parsimony
informative sites of 14 and 9, respectively. Results of the phylogenetic analysis indicated that the eight plants grouped to four different
clades, which were completely coincide with traditional plant taxonomy. Groups of I—IV corresponded to section Asarum L.,
Asiasarum L., Longiflora L., and Heterotropa (Nakai) Hara, respectively. Conclusion ITS sequences of eight Asarum plants were
rich in informative sites, which could be applied as molecular marker to identify these species.
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2 IR i ST T 1 5 T A DR 3% BRI TR 1 AH
Ky oK R AN [F) b 24 FHAE A2 e 1 73 A IR AHR TR,
PLAR AN R R —FAE ), HAR Ry D,
fifeze U2 Wity g0 w25 A 4w IR
UIkLAET A. forbesii Maxim.. KNALAH¥E A. macranthum
Hook. f.. HLT40=¢ A. himalaicum Hook. f. et
Thomson ex Klotzsch. . XU 4 =% A. caulescens
Maxim. . KA41 ¥ A. longiflorum C.Y. Cheng et C. S.
Yang SVEAFATH]: S54b, Tiidg BAFAE REIRE
mo W WA R KW Cynanchum  paniculatum
(Bunge) Kitagawa. [1#% Cynanchum atratum Bunge-
W )LBE Tylophora ovata (Lindl.) Hook. ex Steud. 1
i H- 41 % Hepatica nobilis var. asiatica (Nakai)
Hara 26154, B ARS8 (250 % T imIEL, 20 Tx
WP A BRI A P d A S M v A R
BLEL 2 N h 2kt s et ABFSTLL 8 Rl
FIRL IR AR, AE O BERZHER DNA A 5K ]
R X, (ribosomal DNA internal transcribed spacer, TDNA
ITS) HERNF, SFEATEAT RS T XS, Ai%
JEAEDE) 73— e A AL Z R B e Tl
1 M5
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Yl > A. sieboldii Miq.~ B4 A. pulchellum
Hemsl.. -4 A. forbesii Maxim.. fSBH40¥ A.
magnificum Tsiang ex C. Y. Cheng et C. S. Yang. 1.
WS4l A. wulingense C. F. Liang. LFigl=¢ A.
ichangense Hemsl. Il J& ¢ 4ll °¢ A. caudigerum
Hance 3K H#VL, XH40=F A. caulescens Maxim.
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Table 1 Sources of Asarum L. plants
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XU 4 = A 1386 41°¢4l
A1 BH 41 = Tl 437 KAfedl
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b i A = I 365 Ahfral
AL il )& 643 4ilaEdl
1.2 {4z

114k C1000 AL PCR 1; 1f14k Gel Doc XR %
WA R GE: /S— DYY-12 59 R vk A R H K R
SANYO MDF-382E %Y i {I% i UK 4 5 3 A 4l
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RS 5 )k ITSUP: 5°-AGAAGTCGTAACA-
AGGTTTCCGTAGG-3"#1 ITSDN: 5’-GGAAGTAA-
AAGTCGTAACAAGG-3’, ZHEAETAY TR (L
) WA MRAR AR, BLE 20 pmol/L & M. &
NAKZ A 25 ul, 435N 2.5 uL 10X PCR 22
(¥ 20 mmol/L Mg>"). 0.4 pL 2 U/uL ] Tag DNA 2
G bt E BB EDBEAREGRITTEAFD. 04
uL BV, 0.4 uL RS9 50 ng EAHYIN L
[N 4] DNA £ 0.45 pL dNTPs (GenView), fJqliA
B ddH,0 EA&AAR, PCR ¥ HGFREFF Ny 95 C AR
P 5 min, 95 ‘CA&EME 30s, 56.5 CiEk 45s, 72 °C
AR 75's, 32 RAFEM G T 72 C B EA 10 min.
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H{ 20 uL PCR P~ H T B NEWE e sk, 7545
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alifR M DNA BERPIGAFI G CGRa R, #HAE
R 4 LA AL Ua W 1EAT o 73 I EX 2 uL 4li4k DNA,
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DL 8 Flr 4= & K 1) 40 43 FE R 2 DNA Ay
AT PCR 748, 2k, RIS I, #2 4k Al
Wy, 19250 ITS FHl. dREW, FH—9

Bl S BREEFER ITS JPA5e4—30, A R R4 =
JEAEY RAFAE— B S (R 2). K 2 w40,
8 Fhal o @AM ) ITS 4= K (ITS145.8 SH+ITS2)
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52.3%H1 52.2% (£ 2),

x2 WPEEEYITS FIIMKER GC 2
Table 2 Sequence length and GC contents of ITS from Asarum L. plants

4 Fhe P 588 ITS1 ITS2
HER ITS H/bp K-J /bp GC/% K /bp GC/% K /bp GC/%
e 638 157 522 255 522 226 522
K-F 41 644 157 522 255 475 232 49.6
Janij 639 157 522 256 523 226 55.3
U4 = 644 157 522 255 482 232 49.6
AR B 4N~ 640 157 52.2 255 52.5 228 522
T 4n = 637 157 52.2 255 50.2 225 524
I ¥ 40 = 637 157 52.2 255 50.6 225 53.3
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) GC s/, #Ih 49.6% (£ 2).
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Fig. 1 ITS1 sequences of eight medical plants in Asarum L.
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Fig.2 ITS2 sequences of eight medical plants in Asarum L.
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Fig. 3  Phylogenetic tree constructed based on ITS

sequences
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