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Abstract : Four-hundred and fifty-one wheat cultivars from Northern Winter Wheat Regon were andlyzed by fluorescence
based genescan with multiple PCR microsatd lite markers and SSR merker techrology based on slver gaining In the same
cultivars and the same sat of SSR priners, the detection dficiency of the two sysems was conpared At 24 loci anong 451
accesdons, total 235 dlees were oltained and average 9. 8 dldes (from 3 to 20) were detected for every pairsof primers
with slver gaining sysem However , average 13. 0 dleles were detected by fluorescent sysem  Three nore dleles were
detected averagdy by fluorescent sygem than dlver-daining a one locus With dnpg equd oog , the dficiency of
fluorescent sysem was 7.8 times of dlver gaining sysem without congderation o ingrument investment Sme other
drateges, such as building lowrcog and high-throughout multiple PCR sysem and data andyss using Genescan and
Gerotyper procedure were d 9 discussed
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Tablel Catalog No, repeat motif o SSR primers
() ()
Primer Chr. location Tm( ) Repest notif Primer sequence (left) Primer sequence (right)
Xgami130 7A 60 (G 2 AGC TCT GCT TCA CGA GGA AG CTC CTC TTT ATA TCG CGT CCC
Xgnmi149 4B 55 () » CAT TGT TTT CTG CCT CTA GCC CTA GCA TCGAAC CTGAAC AAG
Xovmi155 3A 60 (CN 1 CAA TCA TTT CCC CCT CCC AAT CAT TGGAAA TCCATA TGC C
Xgvmi61 3D 60 (CN s GAT CGA GTGATG GCA GAT GG TGT GAA TTA CTT GGA CGT GG
Xgwmi82 5D 60 (CN s TGA TGT AGT GAG CCC ATA G&C TTGCAC ACA GOC AAA TAA GG
Xgwml86 5A 60 (QA) GQCA GAG CCT GGT TCA AAA AG CQC CTC TAGCGA GAGCTA TG
Xgwm194 4D 50 (CD = GAT CTG CTC TAC TCT CCT CC CGA CGC AGA ACT TAA ACA AG
Xgwm261 2D 55 (CDa CTC CCT GIA CG&C CTA AGGC CTC GCGCTA CTA GCCATT G
Xgnm292 5D 60 (CD = TCA CCG TGG TCA CCGAC CCA CCGAQGC CGA TAA TGT AC
Xgnm2o4 2A 55 (GA)gTA(GA) 15 GGA TTGGAGTIA AGA GAGAACCG  GCA GAGTGA TCA ATGCCA GA
Xgvm3 3D 55 (CA) 15 QCA GCG QCA CTG GTIA CAT TT AAT ATC GCA TCA CTA TCC CA
Xgnmido4 5A 55 (CN AGGAAA CAGAAA TAT CGC GG AGGACT GIG GGGAAT GAA TG
Xgnvmd33 7B 55 (GA) 10 QCC CGG TCA TGT AAA ACG TIT CAGTTT GCGTTA AGC TTT G
Xgwma13 1B 60 (QA) 15 TGC TTG TCT AGA TTGCTT GGG GAT CGT CTC GIC CTT GGC A
Xgwmal5 5A 55 () GAT CTC CCA TGT CCG CC CGA CAG TCG TCA CTT GCC TA
Xomm¥28 7D 60 () 2 CGA G&CAGC GAGGAT TT TTC TOC ACT AGC CCC &C
Xgnma29 2B 50 (CD s TTG TAC ATT AAG TTC CCA TTA TTT AAG GAC CTA CAT GACAC
Xgnmi6 7B 60 (A),C(GA) s GCA CGT GAA TGGATT GGA C TGA CCC AAT AGT GGT GGT CA
XgmT513 4B 60 (CA) ATC CGT AGC ACC TAC TGG TCA GGT CTG TTC ATG CCA CAT TG
Xgnvs70 6A 60 (CDu(GN  TCGCCT TTT ACA GIC G&C ATG GGT AGC TGA GAG CCA AA
Xgwmb83 5D 60 (CA) & TTC ACA COC AAC CAA TAGCA TCT AGG CAGACA CAT GC TG
Xownme45 3D 55 (CN) 2 TGA CCG GAA AAG GGC AGA GOC CCT GCA GGA GIT TAA GT
XgvmB2 6A 60 unkrown ACGTTA GAA GGTGCAATGGG AGTGGATGCACCGACTTTG
Xgvmg5 2A 60 (AQ) 1 GAT CAA ACA CAC ACC CCT CC AAT GCA AAG TGA AAA ACC CG
1.221 SR 1.2.1.2 PCR PCR 25p L
1.2.1.1 DNA (891 . PTG225 (MJ. Ressarch, Inc)
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DNA (20 ngiL) 4UL ,10 x PCR bufer 2. 5L Md* (25
mmol/L) 2.0UL,Tag (5 U/ML) 0.2uL ,dNTP(25

mmol/L) 0.2UL ,SR (2ymol/L) 3ML ,ddH.O
13.1pL Promega
PCR ( 55 ) 94 5

Mmnod 1mnb55 1mn72 1mn GDtode 2
35 72 5mn4

1.2.1.3 PCR
6 10WL Loading bufer (98 % ,pH 8.0 10
mmol/L BEDTA ,0.25 % ,0.25 % ),
95 5mn, , 6%
50 min (sow , 30
mn) [7]
1.2.1.4 SR
10
(PIC) ,PIC =1- Yp°,
“ o i
1.2.2 SR
1.2.2.1 PCR
1 4 6 1
1 2 ,
PCR 154L, DNA

(20 ngiL) 2ML ,10 x PCR buffer( 20 mmol /L Mg ")
1.5uL ,dNTP(25 mol/L) 0. 12uL , Tag (2 U/HL)

0.3uL, (2M Mol /L) 1YL ,ddH,O 10.08
HL H (
) DNA ,
PCR : ,
1.2.2.2 DNA
, (DS ) RNA
1.2.2.3 96
1pL PCR OUL 0.18
pL ,3 000 r/mn 1 mn; 95 5
mn, 10 mn, ABI3700

er 3.7

Genecan SR

),

CGenescan 3.7

Parameters
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1.2.2.4
Genescan 3.7 Gerotyp
, 96
(
5%
Sze Sandard
GH00-250. s GH00Andyss g
Gerotyper 3.7
(
, Gerotyper

F: & DNA(DNA sample)

3700 W P {046 9 2% 3100 instrument detector)
“‘ BB BAR iC 3 (Creating plate records)

BB (ERARGICR)

(External computer

}
3700 BT KR K e

(3700 data co]l‘ection software)
|

with sample records )

F5 T E (Unanalyzed data)

BRI {4 (Data extracior)

ABIF # & 3 (ABIF sample files)
Genescan 3.7 NT #{§ (Genescan 3.7 analysis software)
B 5 BT 8 (Analyzed data)
Genotyper 3.7 NT 4 (Genotyper 3.7 analysis software)

73}y B K/ Fragment size) {(bp)
1

Fig.1  Working chart for data obtaining and processing

2
2.1 SSR

( 2 :
PCR (
Genescan Gerotyper

DNA ,
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2 (SR 147
2 SSR
Fig.2 SSR prdfile after slver gaining
-‘_-_“‘*‘“-*-“‘“‘-‘"*
3 Genotyper 3.7
Fig-3  SSRprdile in ABI3700 processed by Genotyper 3.7 software
XgvmB35( ) Xgvm219 () , Xgvm635
and  show different dlelesin the loci XgmmB35( ) and Xgvm219( ). Xgvme35 is a two-loci primer.
PCR (SR)
SR ) 24 2.2
451 (
) ( 2 ( 3 :
235 , SR 1.31
3 20, 9.8 1.60 , )
PIC 0.22 0.93, 0.74;
312 , )
4 24, 13 ,PIC 0.32 0.97, ,
0.75 7.8 ,
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Huwrescence Jlver-daning

Rrimer Alldic No. PIC Sze digribution (bp) Alldic No. PIC Sze digribution (bp)
Xgwmi30 17 0.46 100 - 136 6 0.67 110- 140
Xgnvml49 15 0.70 149 - 179 6 0.74 140 - 177
Xgvmil55 15 0.77 116 - 152 11 0.80 122 - 149
Xgvmil6l 7 0.59 149 - 171 8 0.73 148 - 172
Xgami82 11 0.88 148 - 172 7 0.73 156 - 187
Xgvmil86 22 0.9 112 - 160 18 0.87 106 - 178
Xgvml94 6 0.69 129 - 143 5 0.79 129 - 136
Xgvm261 20 0.88 160 - 210 10 0.84 162 - 209
Xgmmi292 12 0.87 200- 222 12 0.86 197 - 223
Xgmmi294 11 0.70 78- 110 11 0.74 77- 110
Xgvm3 6 0.62 76 - 86 6 0.60 76 - 87
XovmiB04 22 0.80 192 - 238 16 0.89 194 - 225
Xgvm333 10 0.72 140 - 164 8 0.77 138 - 166
Xgmmal3 12 0.93 82- 116 8 0.78 87 - 107
Xgmmé15 4 0.46 130- 136 3 0.48 129 - 138
Xgmmaz2s 10 0.97 124 - 142 9 0.85 125 - 147
Xgvma29 16 0.84 195 - 225 14 0.83 189 - 221
Xgmmi6 24 0.78 142 - 190 18 0.86 141 - 189
Xgmm513 7 0.88 141 - 155 4 0.73 140 - 152
Xgvmb70 13 0.94 130- 154 11 0.83 129 - 155
Xgmm583 11 0.71 148 - 174 9 0.83 155 - 182
Xgvmb45 22 0.88 138 - 180 20 0.93 139- 178
Xgmms2 7 0.32 144 - 158 5 0.22 147 - 160
Xgmro5 12 0.65 107 - 141 10 0.48 106 - 142

Variance 4-24 0.32- 0.97 3-20 0.22- 0.93

Average 13 0.75 9.8 0.74

3 5000 78
Table3 Comparison o cod and work eficiency for 5000 x 78 reactions by silver-daining sysem and fluorescence sysem
[tems Slver-daining " Hinrescence
Tag ( ) TagDNA polymerase (RVMB ) 1.20 0.12
SR () SSRprimer (RVB ) 0.05 0.01
() Acrylamide (RVB ) 0.03 0.00
() Bisacnjlamide (RVB ) 0.01 0.00
() Slver nitrae (RVB ) 0.03 0.00
() Formamide (RVB ) 0.00 0.03

() Marker (RVB ) 0.00 0.39
Rp6 ( ) Pp6gd (RB ) 0.00 0.68
Buifer (3700 DNA Sequencer) () Bufer (RVB ) 0.00 0.29

PCR 96 () PCRplank (RVB ) 0.00 0.08

() g o snge reaction (RVB ) 1.31 1.60

5000 x 78 () g o totdl reactions (RVB ) 51. 09 x 10* 62. 40 x 10*
6 () No. o finished reaction 400 3072

Time needed (d) 975(2.70 ) 126(0.35 )
Peronryears needed 16.2 2.1

() Payment needed (RVB ) 1.2 x16.2(19. 44) x10* 1.2x2.1(2.52) x10*
() Totd cos (RMB ) 70.53 x 10* 64, 92 x10*
= 4 /

Note: Reagert cog isthe cog of snge reaction; " : Four primers / reaction.

Genescan Gerotyper , , 6 ;

3.1 PCR 3.2
PCR ,

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



149

PCR ;
451 )
PCR , ) )
1 ( 4 1
PCR , , ), ,
Gerotyper 3.7 ,
q-:.: FrCIeOE e TETTNOS YeEw VWTsamers e L. . -.-..lﬂ...n:

AL

4 Cenexan
Fig. 4

3.3
451

(SR)

References

[1] Chen X, Temnykh S, Xu Y, Co Y G, McQuch SR Devdop o a

Scanning for some samples using Genescan procedure

microsatdlite framenork mep providng geromewide coverage in rice
(Oryzasatival.). Theor Appl Genet, 1997 , 95 552 - 562

[2] Foder M S, Korzun V , Wendehake K, HaschkeJ, Tixier M H, Leroy
P, Gand M W. A microsadlite mgp of wheat. Genetics, 1998, 149:
2007 - 2023

[3] Sruss D, HiekeJ. The use o microsadlite markers for detection of
genetic diversty in barley popuations Theor Appl Genet ,1998 ,97:308 -
315

[4] Huang X Q, Birner A , Rdder M' S, Gand M W. Assesing genetic
dverdty of wheat ( Triticum aestivumL.) gernplasm using microsatdlite
markers  Theor Appl Genet , 2002, 105: 699 - 707

[5] Zhang X Y( ) » Pang B-S( ), You GX( ) » Wang
L-F( ), JiaFZ( ), Dong ¥-C( ) . Alldic
varigion and gendtic diverdty & Qu-1 lod in Chinese wheat ( Triticum
aetivumL.) germplasms  Sdertia Agricultura Sinica (

) ,2002,35 (11) : 1302- 1310

[6] Dong Y-C( ), Co ¥-S( ), Zhang X Y( ), Liu
Sc( ), Wang L-F( ), You GX( ), Pang B-S
( ), Li L-H( ), Jarz( ) . Edablishment of

cand date core oollections in Chinese common wheet gernplasm Journal
d Plant Genetic Resources ( ),2003,4(1):1-8

[7] Basam B J, CagtarArdlles G, Gessdff P M. Fat and sendtive slver
ganingd DNA in poyacrylaride gds Anal Biochem, 1991, 196: 80- &3

[8] Sap PJ, Cheo S, Desa S, Gle M D. The ildion, characterization
and gpplication in Triticeee df a st o wheat RALP probes i dertifying each
honoeoologous chromoome am - Theor Apdl Genet, 1989, 78: 342 - 348

[9] Devos KM, Gde M D. The use o random anplified polynorphic DNA
merker in wheet. Theor Appl Genet, 1992, 84: 567 - 572

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



