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rDNA —ITS
1 2 3 1
(1. 813000; 2. 810001;
3. 810000)
: 35 DNA PCR
rDNA ITs ( ITS-4 ITS-5) ° : ITS 649bp
17 Hd. Pi 0.916  0.00320
. AMOVA (77.62%) 4
3 o
 ITS ; tDNA
£ Q75 A
( Agropyron cristatum ( L.) Gaertn) N N
230 - 380mm ! -40°C
2-3
4-3
’ ITS o rDNA
185.5.8S  26S rDNA . 185-26S  rDNA
ITS( internal transcribed spacer)  5.8S ITS1  ITS2
DNA
TR ITS
“- rDNA - ITS 4
1
1
1.1 Table 1 Material sources of A. cristatum
4 35 2013 ) (5 )
A ° 3560 98°27°  36°38~ 13
8 -15 5 3260 100°13~  37°17° 8
—10m. . 3010 100°21°  36°40° 6
3276 100°09°  35°09° 8
( Do

* 12015 -10 =25,

(1979 -) (

(2013 - N -513)
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1.2
1.2.1 DNA
CTAB " DNA.
1.2.2 PCR DNA
"ITS4" (5° = TCCTCCGCTTATTGATATGC -3°)  "ITS5" (5" - GGAAGTAAAAGTCGTA-
ACAAGG -37) nrDNA ITS o Eppendorf Mastercycler Gradient PCR
25uL 25mmol /L MgCl, 2pL.2. 5mmol/L dNTPs 2. LL<10 pmol/ L 0.6uL-25 ng V10 x
buffer 2. 5uL.  1U Taq DNA (TaKaRa ) . nrDNA ITS 195C 3min 95°C 30s
51C 30s 72°C 30s 35 10min ® . PCR
1.2.3
Clustal X o DnaSP4.0
(Nm) . (Nm)
Fy =1/(1 +2 Nm) N m o Ar-
lequin ( AMOVA) N o MEGA4. 1
Kitmura —2 — Parameter distance ( Kimura 1980)
( Neighbor — Joining NJ) 10000 ( bootstrap)
2
2.1 nrDNA ITS
PCR
nrDNAITS
S 1 nrDNA ITS PCR
2.2 ITS Figure 1 The results of PCR amplification on ITS region
4 ITS 649bp . 18 (HI - H18)
Genebank 2 ITS 18
( ) o Table 2 Variable sites of the aligned sequences among 18 haplotypes
G of the ITS fragment of A. cristatum
C 61. Haplotype Variable sites
929 A+T . H1 T A GG G T ¢ T € T € A G G G T G C
H2 . G . . A
18 H3 G .
649bp 17 H G T
6 . H5 . . A G .
. . o o
( 5 HS . A G A
3 TeA2 C— H G . A G
G 12 01 C—T.5 HIO . G A G
G—A2 A—>G.2 T—G.2 Moo AG '
HI2 . - A G C .
C—A) o HI3 A G : A
2.3 H14 . G G
HI15 A G G .
( 3) : H16 . . . . A G G A
H17 . . . A A G A G A
Hd =0.916 118 A C A
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Pi = 0.00320; ( Hd) 0. 6000 —0.9231 ( Pi)
0.001541 -0.003674; (Hd =0.9231 Pi=0.003674)
(Hd =0.6000 Pi=0.001541) .
3 N
Table 3 Geographic origins sample sizes rDNA haplotypes diversity ( Hd) and
nucleotide diversity averaged across loci (Pi) of the 18 A. cristatum populations
Hd Pi
1 H1.H2.H3.H11.H15.H16.H17.H18 0.9231 0.003674
2 H4.H5.H11.H14 0.7500 0.002311
3 H3.H6.H7 0. 6000 0.001541
4 H8.H9.H10.H11.H12.H13 0.8929 0.001926
ITS AMOVA (77.
62%) (  4) 22.38%
o Fy ( Nm) 1.734
4 (AMOVA)
Table 4 AMOVA analysis of genetic variation in populations of A. cristatum
P
8.824 0.24588 22.38 <0.05
26.433 0. 85267 77.62 <0.05
2.4
ITS 4 ( 2).
3
3
ITS
ITS
3.1
ITS
Hd. Pi 0.916 0.
00320
’ 2 ITS NJ
3.2 Figure 2 NJ tree based on ITS sequences
Fer
F,  0.00-0.05 0.25

ITS Fo =0.22 AMOVA
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Sequence determination and analysis of the ITS region of nuclear ribosomal
DNA in Agropyron cristatum ( L.) Gaertn

ZHOU Xueli' YANG Lucun® LI Guiquan® TONG Shixian'

(1. Tiebujia Grassland Improvement Experiment Station Gonghe 813000 China;
2. Northwest Institute of Plateau Biology Chinese Academy of Sciences Xining 810008 China;
3. Qinghai Jiushi Chongcao Biotech. Co. Lid Xingning 810000 China)

Abstract: DNAs of 35 samples of Agropyron cristatum ( L.) Gaertn in the alpine region around Qinghai Lake are—
a were extracted. The sequence of rDNA ITS region ( including ITS —4 and ITS —5) were determined by the di—
rect of PCR products. The results showed that the full length of A. cristatum ( L.) Gaertn ITS was about 649bp
The numbers of variable sites was 17 respectively. Haplotype diversity ( Hd) and nucleotide diversity ( Pi) at the
species level were 0. 873 and 0. 00407 respectively which indicated that A. cristatum had a high level of genet—
ic diversity. Molecular variance analysis ( AMOVA) indicated that high genetic differentiation (77.62%) exis—
ted within population. The phylogenetic tree based on NJ method suggested that although the populations were
clustered into three groups individuals from different region mixed together. This information provided an impor—
tant molecular basis for the classification and determination of A. cristatum ( L.) Gaertn genus.

Key words: Agropyron cristatum ( L.) Gaertn; sequences of internal transcribed spacers; ribosomal DNA



