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ITS Sequence analysis of Gynostemma pentaphyllum from different habitats in China
JIANGLingyan, GUO zZhi-gang, WAN G Chong, ZHAO Gui-fang
(Key Laboratory of Resource Biology and Biotechnology in Western China, Ministry of Education,
College of Life Science, Northwest University , Xi' an 710069, China)

Abgract : Objective By comparing the difference for ITS sequences of Gynostemma pentaphyllum
from different habitatsin China, to investigate the correlation between I TS genotype and geographic locer
tion and provide molecular evidence for identification of G pentaphyllumfrom different habitatsin China
Methods PCR Clone sequencing, sequence alignments were performed using MegAlign (DNASTAR) ,
phylogenetic analyses were conducted using PAU P4 0b10 by maximum parsmony (MP) criteria Results
The length of I TSregion variedfrom 658 to 659 bp. The proportion of variable sitesis8 48 % and the pro-
portion of parsmony information (parsnrinfo) stesis2 72 % Some differencesin the base contents, po-
sition of parsmrinfo sites, and genetic distance were detected from samples collected from different habi-
tats Phylogenetic analys s showed some correlation between I TS genotype and geographic location of G
pentaphyllum; but there were also some discrepancies between geographical location and affinity , which
may mainly caused by the complex cytotypesin G pentaphyllum Conclusion The nrDNA ITScould bea
good marker to distinguish G pentaphyllum from different habitats in China, but the rational affinity
could be determined through associating these I TS data with other evidence
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ITHA(5-3) TCCTCCGCTTATTGATATGC
ITS5(5'-3") GGAAGTAAAAGTCGTAA -
CAA GG PCR

1
Tablel Resourcesof G pentaphyllum

/°N /°E /'m

DL 2541 109 07 2560  EU910158
KM 2508 102 44 1943  EU910164
RS 27.50 108 46 538  EU910160
EM 2035 10317 882  EU910159
CD 3054 10334 924 EU910157
JS 2839 11004 840 EU910163
ZZ 2629 11401 651  EU910169
FX 31.54 11030 700 EU910161
SY 3226 11045 936  EU910167
LB 3452 1108 469  EU910165
XX 3248 11212 800 EU910168
HZ 3014 12005 132 EU910162
NJ 3203 11849 133 EU910166
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(Heuristic search) (Muhrees GenBank ,
option) ACCTRAN 100 1
(Bootstrap ,1 000 ) 22 13
4 (DL)
2 (RIS ;
21 ITS 0. 044; (FX)
13 ITS ( 5 8S rD- (z2 , 0.002 ITS
NA) 658 659 bp, 1 bp , 13 1
13
L Taq 1 L
L 7 L
(Gap) TS (KM DL) (LB
660 , 56 XX) (100 % 81 %)
,18 , 8 48 % ,
272% ITS1 226 bp, 5 ,
226 bp, 7 (2 1T 100 % (H2)
269 270 bp, 271bp, 11 \
( 2 G+C : :
, ITSL 66 8% 68 2%, ITX 55 0% (QR)] .
57.0% 5 8SrDNA \ 163 bp, ZZ RS
13 ( ITSL ; (HZ) NJ
ITS2 G+C 3)
2 13 ITS
Table 2 Comparison of parsimrinfo sitesin ITSL and ITS2 sequence from 13 samplesdf G pentaphyllum
ITSL 1T
18 80 89 95 97 160 189 402 412 448 561 570 585 588 628 638 642 646
DL A T T G G G T A A T C A C T C G G T
KM G * * * * * * G * * * * * * * * * *
RIS * C G T * T * G G C * G T C * A A C
EM G C G T * T * G G C * G T C * A A C
(@) G C G T * * * G G C * G T C * A A C
JS * * * * * * C G * * * * * * * A * C
Y4 A C G * * T * G G C * G T C * A A C
FX A C G T * T * G G C * G T C * A A C
SY * * * T * * C G * * * * * * T A * C
LB A C G * T * * G * C T * T * * A A C
XX A C G * T * * * * * T * T * T A A C
HZ A C G T * T * G G * * G T C * A A C
NJ * * * * * * * G * * * * * * * A * C
* DL
Upper numbers indicate nucleotide postion from upstream of I TS sequence, asterisk ( *) indicates identity to base composition of DL
sequence
3 (7l ITS (
ITS ) ITS
12% 10 2%,
ITS , 5 8SrDNA 13
, 600 700 bp, ITS 8 48 %,

ITS
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3 ITS G+C
Table3 Lengthand G+ C contentsof ITSL and ITSR
o G. pentaphyllumfrom various habitats (3]
ITSL 1T
ITS by )
P /bp G+C % /bp_G+Cl %
DL 658 226 66. 8 269 55 8
KM 658 226 67. 7 269 55 8 , ISSR AFLP
RIS 659 226 66. 8 270 56 7
EM 659 226 68 1 270 57.0 ! ’
CD 659 226 67. 7 270 56. 3 ,
JS 658 226 67. 7 269 557 [18,19] ITS
7z 659 226 67. 3 270 56 7
FX 659 226 67. 3 270 56. 7 '
sy 658 226 67. 7 269 55 4 ITS ,
LB 658 226 67. 3 269 550
XX 658 226 67. 7 269 550
HzZ 659 226 66. 9 270 56. 3
NJ 658 226 68 2 269 55 7 ( DL KM) 638 646 bp
4
Table 4 Cenetic distance among samples
DL KM RS EM CD JS 7z FX SY LB XX HZ NJ
DL
KM 0. 005
RS 0.044 0042
EM 0023 0019 0 026
CD 0025 0019 0028 0O 008
JS 0011 0009 0042 0022 0 023
zz 0022 0020 0022 0005 0006 O 020
FX 0022 0020 0022 0005 0006 0020 O 002
SY 0018 0014 0050 0026 0028 0010 0028 0 028
LB 0022 0020 0037 0020 0018 0020 0018 0030 0028
XX 0023 0025 0042 0025 0023 0025 0020 0020 003 0017
HZ 0026 0025 0030 0012 0014 0025 0003 0008 0033 0023 0025
NJ 0011 0006 0042 0018 0020 0009 0020 0020 0014 0020 0025 0 025
HZ , GT,; (LB XX) 97 bp
gl —— LB T( 3 ITS
L xx
Js ( 1 :
100 NJ ;
TS
100 DL
JS
- s
D (H2)
100 Bl !
FX
7z
1000 boot strap 4 )
Numbers on branches are bootstrap values of 1 000 replications (021
1 ITS [ 65,
(Cno. 861 (RI)0. 842]
Fig 1 Dendrogram of most-par simonious (M P) resulted from ( vs ) ITS

ITS s=quence (tree length = 65, CI = 0.861, RI =

Q 842)

(concerted evol ution)
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