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Abstract

In order to clarify the genetic diversity of the Tibetan winter barley germplasm resources, and
provide bases for winter barley breeding, genetic diversity of 94 winter barley samples collected
from Tibet were analyzed, based on the 32 pairs of SSR primers distributed in 7 chromosomes of
barley. The results showed that, 115 polymorphic bands were detected from 32 pairs of primers
totally, and in an average, every pair of primers had been amplified to be 3.6 polymorphic bands,
which indicated that, the genetic basis of Tibet winter barley germplasm was wide, and multi dif-
ferent alleles existed, who owned a wealth of genetic diversities. Cluster analysis divided mate-
rials into six groups, and the sources of materials were independent to the related traits of SSR
primer loci for study. There were no correlations between the source regions of materials and the
clusters based on SSR polymorphism.
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AT PHIRA TR R AR R SR, HOALTREMBMAKE, ARSI ATER7AROHA L
132X SSRT| MU 3R B PR A 9443 KT8 ARA B B4% B REAEEAT T 204 . S 5RRYI, 324 5| 1343l
1155 L HEWH, PHEXNFIYT HBH3.64 LMW, RUARLERMARINREERMB, AR
ELZMAFRKEMEN, BEEERBRESHEE BRIV ANA, MOBERIETBot SLHISSR
SIAL RARSRIER B G MO, 2 TSSRESHEMRE M BIRIFEH X AR .

E3: 40
FEA TR, SSR, BiELie:
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1. 518

KZZ(Hordeum vulgare L.)ZtH5 Eb 2R &M EMEN 2 —, BEEENASFNE. FETZE
AR F R T e J5 B L TR DX — AR B AR R A, R N e SR R A 1 SR BEUR (L] [2] [3]
[4] 5 PH BT 2% BT A2 K32 (118 A% Z AR VAU T8 s 3R K22 I IR S b A in) s, 1 HLAE R B RS2 15
TR, AR REZ ERO7 H#A E A = .

féi ¥ J7 51 5 52 (simple sequence repeat, SSR) L FR T L& DNA (microsatellite DNA), /& —JS i J LM H
FR(— MR 1~6 N NEGBAE MBI E R R EE P HI[5]. HhES R E AEZR
BAPAE R AR S, RS SSR U 15 51— RO ARG GRS (SR DUP 51, AR Pt /7 21 B ORse v, et
IR HE R 2 DNA #3547 PCR 4 31, 434 7~ W48 5 P I Tt e B i FELDK 40 B9 3R AS 0 I 4R 2L, v A2
FEHNZ A1, WITHRRFEAR A 8 AL ZAEVE[4]. bR B 28w EEMGER A, K E N
THRRCT V2 N T8 AL 2RI b A B I SR GOk R S T THI[4]

AHFFEMNERR 7 S G R A [F 47 B BEALE B T 46 X SSR 514, it 94 43 AN [A] il K32 fh b kAT gt 4%
ZREVE AT, R E H AE Y 1 A R SRR 32 X B WA T B & T, BRI PRI 2 B A K FE s
EZRENE, NRFM R TR ML 1 /K P BB AR o

2. MMEHE
2.1. #H

BEAMRIIE 94 4y, b 73 iy BTHRCRARHEBER R, 21 AR B PI X HCER A 2 A
M RR Al

2.2.SSR 5|4
M Liu £5(1996) [6] kK RHIKZ 7 ANAFIRESE LFEALIER 46 X SSR 514, 7=t 2 M H) 32 X
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SSR 5| MIRIZHAFH WL 1. SIYH EREREVEARERAE S K.
2.3. KEEFEZH DNA AJH=EL

TR KEMRI S 29 0.3 g BT 1.5 mL E.0E, IMABRENE SN K, KH CTAB-SE i
LA DNA: EURFBE S IR S, AR NN 600 L $2EX 2234 (100 mM Tris-HCI, 50 mM EDTA-Na,,
100 mM NaCl, 1.5%CTAB, 2%3%it ZF), 65C/KGHILE 30~60 min, HAIFZmEIES] 3~4 Ik, H
600 uL ZEMy: S4j: SIREE(25:24:1)Hh4% 10 min, 10,000 rpm &0 10 min, BB SRR ) &) -
FREE(24: 1) EE AR, B ETERIA 2 AR A ToK LEEDUTE DNA, 7256 200k DNA
DUERk Y, FH T5% BN 2 IR, B T KMRE . HE M BB T E DNA & &

Table 1. Name and series of 32 pairs of SSR primers

%2 1. 32 %t SSR 3 |¥ B FR K FF

ElEZE RS NRCEE] KIE G
SCSSR02748 GGTGCATTTGGAAGTCTAGG ATAGCAAGTGCCAAGTGAGC
SCSSR04163 GAAGAAACAACCCAACTTCC AGGATCGTACGAAGAACAGC
SCSSR08238 CAGCAGCAGATCAAATCAGG TACTCTTCTCTTGGCCTTGG
SCSSR10477 AGAGCAATGAGCTCCTACCC GCTTACTCGCTCGTTTAGTCG

GBM1204 ATGATCCCACAACACCAACA TGCATGCTATCGTTCCTGTC
SCSSR00334 CAAACAGCCACTGTCCTAGC AGGGCGAGGTAGATGACG
SCSSR02236 TTCCTGCTAGTTTGCTAATCG TGGCGAGGAAGTAGAAGAGG
SCSSR12344 TTCCCTTCCCTCTTTCTTTC AATTTACTGCATATCTTGTTCATATTG

GBM1208 CTACCGAGCTCCTCCTCCTC GGCCTCCTTCTTGTCGTAGA

Bmac0126 TTACTCACATAAGAACATTTCACA GTAGTTTCCCGAGTCATACTG
SCSSR10559 CATTTCCTCTCCCCTTGC CTCACCTCCTGCCGATCC
SCSSR25691 ACGAGCTGATATCCCACGAG TCCGAGCTTCTTATCTTTGG

GBM1280 CTTCTTCTTCTTGTTGGGCG AAGGGATCAGTTTGGTTCCC

GBM1420 GGATCTCCCCATTCCTTCAC TTTCTGGTCCTTTGATTCGG

Bmag0023 AACACAGACCTACGGGTC CATGAGATAGATCCAAGCAC

GBM1221 ACCAGCAATCCAAGTTACGG TGCCTTGGTCTTGGTGTGTA

GBM1252 GCACGAGGGGTATAAGTCCA GACGTTGAGAGCCGAGGA
SCSSR14079 AAAATAAGGTTTCTTGTTCTTGG GAAACCCTGTTGAAGTACGG
SCSSR02306 TGCCTTGTTTATGTAATATCTTGTG GGCGTAAATAAGAGTGTCTTCAG
SCSSR03907 CTCCCATCACACCATCTGTC GACATGGTTCCCTTCTTCTTC
SCSSR05939 TCATTGGGCTCTTCTACGG GCAAACCGGACTAAGTATGC
SCSSR09041 CATGTCAGTGGGGTTCTAGC CATGTCAGTGGGGTTCTAGC
SCSSR10148 AAGCAGCAAAGCAAAGTACC TCATCAGCATCTGATCATCC
SCSSR15334 GGGAGCCGTAAGTAAGAACC CGACCTCTGAATCTCAAATCC
SCSSR02093 CGTCACGCACACATCGAC GATCTCTCCTCGGGCATC
SCSSR05599 TTCCATCATAACAGCAATGG TTCGTCGAAGGCTATGTAGG
SCSSR09398 AGAGCGCAAGTTACCAAGC GTGCACCTCAGCGAAAGG

GBM1275 TCTTCTGCTGTGGGTCTGTC CACATCCAGTCGCACAACTT

GBM1297 CGCCTTATTCATCCATCCAT GTTCCGGAAGGTGATCAAGA

GBM1303 TCTTTTTGGAGGGGTTTCCT ATCATCTTCACGCTTCCTCC

GBM1419 CGTCACGCCACTCACCTC CTTGAAGTCGGAACCCATGT

Bmac0064 CTGCAGGTTTCAGGAAGG AGATGCCCGCAAAGAGTT
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2.4. SSR 314 K% B PR AR Bt Rk R BE FL 7k

PCR [ NSRRI N 10 uL, HA 445 1 uL dNTPs (200 umol/L), 1 pL 10 x PCR Buffer (100 mmol/L
Tris-HCI (pH 8.5)), 1 L MgCl, (2.5 mmol/L), 20 ng ##i DNA, 0.5 U rTaq DNA Z£ &/, SSR 5144)(2 pmol/L)
1pL, hH7K% 10 pL.

PCR X NFEF N: 94°CTAE M 5 min; 95°CA8ME 30s, 56°CiE-k 30s, 72°C%Efd 30s, J& 35 AMEIHE;
W —MEWRG R, 15 72°CLE{H 10 min,

SSR 438 W F 8%={EAZ 1 58 VA AR I e (PR3 045 Pt Jig 15 Y SCXUR A P e B A1 Ry 39:1) IR LK 73 5, 0.1%
THIR AR G 1

2.5. BUEGT O

X B Z YRS, GertHHIRIERS AL B B SSR §IG Y, O HE SR A AE I IRE R 1,
3 NWRAE S 0. AnifEEL A% B 25 (Genetic Distance, GD) 5 A h: GD = —In[2Nij/(Ni + Nj)] [7], FH+H Ni 1
Nj 73500 | A0 § AR S 25 E N Dy 180 j PR R 25 2. AL AR U SR 28 70 Hr Rk Hl UPGMA
J71%(Unweighted Pair-Group Method with Arithmetic Mean, H AR F¥IEINRACZHIE).

3. HRENH
3.1. SSR A FHrie &M

KBTI T AT T K3 7 ANt BE L 46 %5 SSR 514553k [ v [H U5 0 94 43 AN 7 i & 75 BRA R
HBEAT PCR &3, Hovh 32 X BE# 1 th 241 DNA J Bt HA R IF I E G, i & T84% Z R
B 32 X5 1AL Rl H 115 26 2 A8k, PR 5199 1 th 3.6 k2 & kAT . Hih SCSSR09398.
Bmac0126. SCSSR03907. Bmac0064 ix 4 X 5|#ysituilith 6 21k, AP 2B MR AL A,
SCSSR02093. SCSSR08238. GBM1252. GBM1419. SCSSR12344 45 8 Xif 5| ke il H 1) 25 45 1 2% K it
b, B RRTII 2 2% 2 A PR 2T 0 32 X6 51 4 A HH 1 22 A5 PR 2% B H L2 2. 61 1 51 SCSSR09398
%o Hirh 94 4y K F2 k4 BH HE R 2 DNA 22 PCR 471 5 58 T8 I8 Tk I e FI2 HhL Dk 1 5 B

3.2. BRI

N THAE 94 4 KM RHE R B[R] 3845 06 R, R SSR 4% I BS4E FEI% UPGMA J5 kT T 52K
ST, AR T SRR R A R4k R E(E 2).

B 2 AT, SB—H LMkl SRR 235 BB A 4 pARL, R SEAR B4L SEAR 56, SEAR 264
RA 12, HEHAET 87 Mk, Hh 57 iy R A HHEAMIR, 30 hr ISR E MR, 23
VULHAES TR A 72 4, HiZAMEHT 76.60%, (HHIFEA RN 91.14%, M2 12 4y, E# 3 . SHAd
— Mkl RSEAR 15, FHANHAE T 2 Mkl A RESEAR 41 RISEAR 44,

FiAk, AE 94 Gy RLH, 25 4y B RS R AR A A TE R IIIAH  ARSEIE B 1) 46 Xt 51 PR 4T Hu fit i
MEHX 4, UL SRR, Sk 5 Fri 55 (0 SSR 5107 sSAH MR B Mo, JET SSR £ &N
R EGMRLRIR X T AH M

4. 71ig
AT 46 X SSR 5140, 1 14 XF51W1E 94 AR R A I H 2 25 M 4647, Hidth 32 %

SIS I T 2N . RIPTIEARC AL AR R AL SR, O U PR A RRIBAR SR, 2
i 2 AR RSO, B W R R, O RRE Z R . B R BT YR 2 A0 A



Table 2. The chromosome locations of 32 pairs of SSR primers and the amplification results
= 2.32 %t SSR SIMIFFER B AR E 1B R

e DMBIOEEE e e DMBIOEEE e
i g WEH
SCSSR02748 3 1H GBM1252 2 4H
SCSSR04163 4 1H SCSSR14079 2 4H
SCSSR08238 2 1H SCSSR02306 3 5H
SCSSR10477 7 1H SCSSR03907 6 5H
GBM1204 3 1H SCSSR05939 2 5H
SCSSR00334 3 2H SCSSR09041 5 5H
SCSSR02236 4 2H SCSSR10148 4 5H
SCSSR12344 2 2H SCSSR15334 5 5H
GBM1208 3 2H SCSSR02093 2 6H
Bmac0126 6 2H SCSSR05599 3 6H
SCSSR10559 3 3H SCSSR09398 6 6H
SCSSR25691 3 3H GBM1275 3 6H
GBM1280 3 3H GBM1297 3 7H
GBM1420 5 3H GBM1303 5 7H
Bmag0023 2 3H GBM1419 2 7H
GBM1221 3 4H Bmac0064 6 7H

1 234M65 67 8 910111213141516 17 1819 20 21 22 23 24 25 26 27 28 29 3031 32 3334 3536 3738 3940 41424344 4546 4748

49 50 51 52 53 M 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 888990 9192 9394

Figure 1. DNA amplification of SSR primer SCSSR09398 for 94 barely genomes
[ 1. SSR 5|4 SCSSR09398 Xf 94 1 K Z B [E4H DNA KI# 145 R

Pk 5 <507 H BT LIRS %

RFEoR 1AM R AL RS, JEI IR TS 94 I X TR RL 21k 5 41, AFRAES XS
FHEL SSR 1L ZAEMEAN A o hLF¥ 2 & T BRIAL DRI B = AL o 53 80 & Bt ol 4 0 2 A £ 7] — 4L
A A A A B R, SRR AR . U IATE R B R OISR 200 A A AT REEAT 2%
AT BCAE T, R AN R 4 X B B A A e A D A2 0, AR T4 T & W R R s A 15 57, DA IR AR
SR A 1R AR, B
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Figure 2. Genetic clustering diagram for the SSR marks of 94 Highland barley
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