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Cultivars (Grmplasms) Discrimination and Seed Purity Assessment of Grass
Elymus sibiricus Using Genomic SSR Markers
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Abstract; Molecular fingerprinting maps of 3 Elymus sibiricus cultivars and 7 germplasms were carried out
using 6 simple sequences repeat (SSR) markers developed from the genomic DNA of E. sibiricus. A total
of 21 polymorphic SSR fragments were detected in all the tested materials, and 2 to 5 alleles were detected
by each pair of SSR primer with an average of 3.5. All the 3 cultivars and 7 germplasms could be well dis-
tinguished by the fingerprinting maps constructed by 3 pairs of core primers. In addition, seed purity as-
sessment was conducted in cultivars ‘Tongde’ and ‘Duoye’ with 3 pairs of SSR primers. It showed that
seed purity and the polymorphism of SSR alleles could be effectively identified. Moreover, it revealed that
‘Tongde’, a domesticated cultivar, had much lower purity and higher polymorphic alleles than ‘Duoye’, a
breeding cultivar. The SSR markers used in this study can be a powerful tool for cultivars or germplasms i-
dentification, seeds purity assessment in E, sibiricus.
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Table 1 Elymus sibiricus cultivars and germplasms

e MRS kW | F5  MESE Sk b
No. Material Origins || No.  Material Origins
& HiE HiE
1 6 nw043
Tongde Qinghai Qinghai
Euy " P
2 7  PI1 547394 Inner
Duoye Qinghai
Mongolia
NE 25 L] i
8 PI1619575
Chuancao No. 2  Sichuan Xinjiang
4 E6 HiE 9  PI531645 i
Qinghai Qinghai
HiE HH
5 nw048 10 PI531644
Qinghai Gansu
L2 RBHE
1.2.1 ## DNA ¢4 R B WA REME & ZF

HHETAEEZD FRETERBRETFER
DNA. B R A KFH DNA fIER T ik B
BHEDETAM CTAB %Ri2EL,

1.2.2 SSR-PCR # % . #@ Pt AL EMNE
TEEFEHATHF KRB 150 % SSR 2|91 (3| W i
ETAEYTEARESR),.PCRENEKRZMEFS
8 Roder M W7 ik, 8@ 3 MR A B ALY 20
pL PCR ¥ # fk % . ## DNA 1.5 uL (30 ng -
uL 1), 10X PCR Buffer 2.5 yL (& Mg*"),dNTP
1.0 pL (2.5 mmol « pL.7'), Tag DNA B & H 0. 2
pL (5 U« w7, EFHSI#HB R 0.5 uL (10
pmol « pL.71);ddH,O % B k. PCR ¥ 1 & 1.
94°C HiAE ¥ 5 min; 94 ‘CASME: 30 s,55/50/45°CiB k
30 s,72°CHEAH 30 5,3k 35 NMEFF; &S5 72°CIEfB 10
min, 4°C I . FF & K M 7 Applied Biosystems
PCR X L #t47. PCR §" 3 7= 41 7F 8 % B T4 I Bt ik
B ER 1XTBE Tk 25,4 EB#H
BW G5, F Bio-Rad HENRBR A G BM, 5B
818 SSR G BB H T HIT 4T .
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DNA F# A%t 150 X SSR 3| #y3# 47 PCR ¥ 14 %
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Table 2 Polymorphic primers selected from E. sibiricus ‘Tongde’ and E. sibiricus ‘Duoye’
R/ ¥ F 5 HARHE 598K o2 Mok E
Primer Primer Sequences Ta/C Primer Primer Sequences TasC
F:5-GGTGCTGTTTGTTTGTCT-3 F:3-GGTTTCAGACACCTGTTTA-3
GST1 45 GS8T37 50
R:5-GAATGAAAGTTGCGGGTT-3 R:5-CCAATGTATGTATCTAGCAAG-3
F.:5-GTGCCCTATCAAGATTACG-3 F:5-AGTAGCTAAAAATGAGCAGGCT-3
GST4 50 GST99 , 50
R:5-TTCATCGGGACACCTTTT-3 R:5-CTTGTTGCAAACACTAGGGTAA-3
F:5-AAGTGCCAACTAGGAGTT-3 F.5-GGAGGGGATAAAACTAAAGGT-3
GST25 50 GST127 55

R:5-CATCACCATTTTACAGGG-3

R:5-ATCGTGCCAAATCAAGAATAC-3
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Fig. 1 Electrophoresis patterns of SSR in E. sibiricus materials
i :M:Marker; 1: B f:2. £M;3.)I[% 2 5;4.E6; 5. NW048; 6. NW043;
7:P1547394; 8.P1619575; 9.P1 504459; 10.PI 531645
Note:M: Marker; 1: Tongde; 2: Duoye; 3:Chuancao No. 2; 4: E6; 5: NW048; 6: NW043;

7. P1547394; 8: P1 619575; 9: PI1504459; 10: P1 531645
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10,16,17,18,19,28,32,3) M 1 T XK 5 F Hih %
WHEBRNESAEEH(E 2D, #—EaERW, 34
AR 19 MEREI A 3 1 SSR i HHFRIRH

—BLEBEAZEME, S MEKT S MU EFEZEN,2

MERT 2 AR RFSEE.S MEKTAE 1A
UM BAZEME., MHEYPLEREK 36 A2 &k

FhF#E4T SSR 247 (F 3), 455 %W GST1 317
3 AMHEME(15,17,36) KM £ A5, GST4 5| 7E 3
ANHERR(15,23,28) PRI A £ A, GST37T £ 14
MRS P FHESEME, S oW EM,36 T~
BReb 31 MAEARAG I B 3 4> SSR fif A AR A
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Table 3 SSR fingerprint of 6 primers in ten Elymus sibiricus cultivars or germplasms
5|4 F Bt KN/ bp E & SR (RO E. sibiricus cultivars or germplasms
Primer Fragment sizc 1 2 ) A 8 7 S ) 10
GSTI1 190
180
GST4 220
21(
200
195
170
GST25 9
85
8
GST37 200 =
190
185
GST99 110
105
1
GST127 25(
248
245
D40 o
on
Lo\
"R B ARy Al B
Note:“ +"indicate the presemce of the targeted amplifiction
R4 N0 EETZHERM T FKME A SSR #Rig F B
Table 4 Detected SSR fragments in 10 Elymus sibiricus cultivars or germplasms
514 b B AR b B R/ bp 19 b B e Fr Bt R /IN/bp
Primer Fragment number Fragment size Primer Fragment number Fragment size
GSTI Vi 180,190 GST37 3 185,190,200
GSTH4 5 70,195,200,210,220 GST99 3 100,105,110
GST25 3 80,85,90 GST127 5 230,240,245,248,250
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Fig. 2 Electrophoresis patterns of seed purity assessment in ‘ Tongde’
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Fig.3 Electrophoresis patterns of seed purity assessment in ‘Duoye’
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