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rDNA-TS sequence in Elymus sibiricus and E. nutans
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Abstract: Analysis of ITS sequences of Elymus sibiricus and E. nutans will provide useful information for
germplasm DNA fingerprint identification and phylogeny. The results showed that the lengths of ITS ITS1 5. 8S
and ITS2 in 22 accessions tested were identical which were 604bp 222bp 164bp and 218bp and GC contents
were 62. 25% —63.08% 62.16% -63.06% 59.76% and 64.22% -65. 60% respectively. Except for 5. 8S
base sites varied to some extent. Some variable sites were species—specific which can be used as DNA molecular
markers of E. sibiricus and E. nutans. The identity of the seven ITS sequences ranged from 98. 7% 10 99. 8% and
the divergence was 0. 2. 3. These sequences were conserved and not recent differentiated groups. Phylogenetic
analysis indicated that the difference for various sources of the same species was the speed of DNA changes and
the number of base substitution. However the same species were classified in the same group further reflecting
the intraspecific genetic stability.

Key words: Elymus sibiricus; E. nutans; ITS sequence; DNA fingerprint identification; Phylogeny

( Elymus L.) ( Gramineae) .
( Triticeae) B,
( E. sibiricus L.) ( E. nutans
N N Griseb. )
. 4
120110726 120114130
(200874 : © » (2011BADI7BO1)

o E-mail: dy20060701 @ 163. com

o E-mail: zhaolaixi3630@ sina. com



610 13

., rDNA-
o ITS rDNA-TS
5
1
1.1
6
DNA ( Internal 2006 2008 N 22
Transcribed Spacer ITS) 185.5. 85
26S DNA 5.8S 2 ( 1 17 ( Elymus stbiricus L.) 5
( E. nutans Griseb. ) o
1

Table 1 Directory of Elymus sibiricus and E. nutans used in this study

(m)

Species No. No. and ploidy of chromosomes Origin Habitat Altitude
1TS25 6n =42 1492
ITS26 6n =42 1085
1TS27 6n =42 1208
1TS28 6n =42 3108
ITS31 6n =42 2990
1TS29 4n =28 1727
1TS30 4n =28 2962
1TS32 4n =28 1996
1TS23 4n =28 1438
1TS33 4n =28 2918
ITS34 4n =28 900
ITS35 4n =28 1117
1TS36 4n =28 1379
ITS38 4n =28 3500
1TS39 4n =28 1504
1TS40 4n =28 1727
ITS41 4n =28 3500
1TS42 4n =28 3108
1TS43 4n =28 3243
ITS37 4n =28 2770
1TS44 4n =28 3060

1TS45 4n =28 1523
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1.2 DNA 59.76% ; ITS2 218bp GC
2010 8 5 10 13 64.22% ~65.60% .
o Universal Genomic DNA Extraction Kit GC
Ver. 3. 0( Code No. DV811A) 22 o Mega 4. 1 ( 3)
DNA 1wl 1% 604 593 W11
o 7 : ITS1 222
1.3 rDNAA{TS 217 5 3
PCR o : (ITS2 218 212
ITS5: 5°-TCGTAACAAGGTTTCCGTAGGTG3~ 6 4 ;
ITS4: 5-TCCTCCGCTTATTGATATGC3~ "' 5.88 164
TaKaRa o o
PCR 12 o PCR. 2 22 ITS GC
TaKaRa LA Taq®( Code No. DRROO2A) o Table 2 Lengths of ITS sequences and its contents of GC
1.4 PCR in 22 populations
PCR 5l ITS1 5.8S ITS2 ITS
o TaKaRa Agarose Gel DNA Purification Kit No. Material - (bp) /GG (bp) /GG (bp) /GC (bp) /GC
Ver. 2.0( Code No. DV805) PCR : name (%) (%) (%) (%)
1TS25 222/62.16 164/59.76 218/64.22 604/62.25
ITS254 PCR. ITS25-2 ITS26 222/62.16 164/59.76 218/64.22 604/62.25
PCR-+ ITS264 PCR:-::--- 5 1127 222/62.16 164/59.76 218/64.22 604/62.25
L5 1TS28 222/62.16 164/59.76 218/64.22 604/62.25
) o . ITS31 222/62.16 164/59.76 218/64.22 604/62.25
TaKaRa DNA Ligation Kit ( Code No. D6020A) 1T$29 222/63.06 164/59.76 218/65. 14 604/62.91
Solution I ITS254 PCR. ITS25-2 PCR --- ITS30 222/63.06 164/59.76 218/65. 14 604/62.91
ITS264 PCR-+-+- MDI9-T Vector( Code No 1TS32 222/63.06 164/59.76 218/65. 14 604/62.91
p ) ) 1TS23 222/63.06 164/59.76 218/65.14 604/62.91
D102A) E. coli JM109 ITS33 222/63.06 164/59.76 218/65.14 604/62.91
( Code No. D9052) 37°C o 1TS34 222/63.06 164/59.76 218/65.14 604/62.91
3.5 ITS35 222/63.06 164/59.76 218/65. 14 604/62.91
ITS36 222/62.61 164/59.76 218/65.14 604/62.75
DNA ° M13-47 1TS38 222/63.06 164/59.76 218/65. 14 604/62.91
ITS254 . ITS252 --- ITS26d «----- ITS39 222/63.06 164/59.76 218/65.14 604/62.91
TaKaRa ) ITS40 222/63.06 164/59.76 218/65. 14 604/62.91
11841 222/63.06 164/59.76 218/64.68 604/62.75
L.6 1TS42 222/63.06 164/59.76 218/65. 14 604/62.91
ITS Clustal X IT$43 222/63.06 164/59.76 218/65.14 604/62.91
BioEdit ITS 1TS37 222/63.06 164/59.76 218/65.60 604/63.08
1TS44 222/63.06 164/59.76 218/65.60 604/63.08
° GenBank ITS 1TS45 222/63.06 164/59.76 218/65.60 604/63.08
ITS ", BioEdit ITS
N ITS 22 ITS
MEGA4. 1 o 5 ITS
sibiricus ;
2 ITS36 1 ibiricusl
ITS33.TS39.ITS40 4
2.1 ITS ~GC sibiricus2 cITS41 1 sibiricus3
BioEdit 22 DNA ( ITS29.ITS30. ITS32 . ITS34 . ITS35. ITS38 . ITS42
2) ITS ITS43 8 sibiricus4
604bp GC 62.25% ~ ITS37.1TS44 . ITS45 3
63. 08% ; ITS1 222bp GC sibiricus5 o 2 ITS

62.16% ~63.06% ;5. 8S 164bp GC ITs2s 1 nutansl ;
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Fig.1 Comparison of partial ITS sequences
2.2 ITS ( ) 99. 8%
DNAStar 7 ITS 0.2% sibiricusl sibiricus3
7 ITS 99. 0% 1.0; nutans] (
( percent identity) 98. 7% ~99. 8% ) sibiricusl ( ) sibiricus3(
( divergence) 0.2 ~ 1.3, nutansl ) 98. 7%
nutans2 ( ) sibiricus3 sibiricus4 1.3,
2 7 ITIS ( ) ( )

Table 2 Divergence and percent identity of 7 ITS sequences

(%)

noutans 1 noutans 2 sibiricus 1 sibiricus 2 sibiricus 3 sibiricus 4 sibiricus 5
noutans 1 99.8 98.7 99.2 98.7 98.8 99.0
noutans 2 0.2 98.8 99.3 98.8 99.0 99.2
sibiricus 1 1.3 1.2 99.5 99.0 99.2 99.7
sibiricus 2 0.8 0.7 0.5 99.5 99.7 99.8
sibiricus 3 1.3 1.2 1.0 0.5 99.8 99.3
sibiricus 4 1.2 1.0 0.8 0.3 0.2 99.5
sibiricus 5 1.0 0.8 0.3 0.2 0.7 0.5
2.3
72 sibiricus1
sibiricus5
ITS ( Bromus tecto— 711 sibiricus2
rum L. 136485) sibiricus3
91 “sibiricus4
605 540 ~ 64 11 nutans ]
57 7 94 “-nutans2
bromus
2.55. Bootstrap Reps = 1000 MP 5
( Maximum Parsimony )
(tree length) 65 ( consis— 2 rDNATS MP
tency index CI) 1. 00 ( retention in— Fig.2  MP phylogenetic tree based on
dex RI) 1. 00 2 ( 2) I: rDNA ITS region sequences
( bootstrap)  71%
3 : II: 50%

( bootstrap) 94 %, DNA

o

Scale shows the length of the horizontal on behalf of
the number of base substitution; Number above the branches

indicate bootstrap values greater than 50% by MP analysis
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