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Inheritance Analysis and Gene Mapping of Brown Seed Coat in Soybean
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Abstract: In order to analyze the genetic rule and molecular basis of soybean seed coat mutation from yellow to brown, the
mutant lines of brown seed coat (MLBSC) and its original parents of yellow seed coat (OPYSC) were evaluated in the field.
Four pairs of MLBSC and OPYSC were genotyped by 176 simple sequence repeat (SSR) on 20 chromosomes. The positive
cross and reverse crosses were mated between MLBSC and the yellow seed coat including OPYSC and the non-OPYSC, the
statistical analysis on the segregation of seed number with two kinds of coat color in F| and F, was conducted. Genotyping of
F, individuals of cross Beidou 14 x KeH 09-95 was conducted by 72 SSR markers in A2 linkage group. The results showed that
the mutants of the brown seed coat were the isogenic lines of the original parents. Mutation of brown seed coat was heritable
and was controlled by nuclear genes without domination of cytoplasmic inheritance. The yellow seed coat was dominant to the
naturally mutated brown seed coat. By Chi-square test, the yellow and brown separation ratio of seed coat in the hybrid
offspring was in accordance with the Mendelian independent genetic law of 3:1 which was consistent with the genetic mode of
classical genetics. The mutation occurred in the interval between sat_162 and SSR53 on A2 linkage group. The GmIRCHS
structure (previously predicted to be I gene) has been found in the interval between SSR53 and sat_162 in the soybean
common physical map (http;//www. soybase. org). Summarizing above researches, the natural mutation of the classical T
locus on A2 chromosome was the cause of the variation of seed coat color from yellow to brown. During the study, a new
marker SSR53 related with seed color on the A2 chromosome was developed.
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CHSS F1 CHS9 i T 8 % Yt o {& ', Clough
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SFF T GmIRCHS S5 H w2 107 15 2 R A 0 2
Kasai 25" Kurauchi 25" Senda 28! §§ 1 DNA
FeACFAR S I st AL 24 0 7 R TE B T A SR 2 AR
ST A2 Jeta ik R R DU I A5 5 1R,
Jt48 i GmIRCHS Z5F5k 2 1 (i 55 5E B3] H Ak
A A5 I B AT 4 v B, W fG A 35 BRI B4 4R R
Al EJUAEARIR B A AE 5032 09-95 338 10268 5
22 10-1518 (At 57 40 545 0l iz RS2 f Rl (R)
WO BAE (R RL . A 5T 5T X K B A4 0 B 28 AR
RS B LR AL A T 1 ) 26 2 35, 25 ) SSRJE R A
Y G R 5 IR A R R A5 A I A5 R R R A
N AR Y G | S R RS R RGNy v
PEATIE I AZ 10 = 28 i 06, 0 5 46 (5 98 738 Y i A% T
2, HFHERR AR 8% B R A R L OE [ s A% 2R 0
X 14 5 x 58 H09-95 /9 F, X EEA ] I SSR
PRICHES TR DA IE , 805 & A 1 9878 1 e e Ak B H
{8, IS5 BNV IR )35t 45 24 7 9T B SR 9848
BIZESRPEAT HL AL . 5 76 WA A ] Ml 5 & 2R 1 AR 58
ARt Oy X 2848 AR I Yt R R AR ]
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1.1 %

5828 09-95 55528 H09-95 848 {4 (H X FFh i
#fe, T [R) (2013 42 &) | 5e 38 10-268 5 78 58
H10-268 (2014 4F %) 738 10-1518 5738 HI0-
1518(2014 4F ) o #(aFh K AL & H40 3% (o
FZ ) #EAE 07-584 738 11-1669 | 738 99-578
1.2 RIei%it
1.2.1 w2015 4E 1T 738 09-95 FI
528 H09-95 AT ik, % 4 171X, 3 IREE 17
K5 m, f7iH 65 em, #kiE 5 em, 2016 4EHEFT 7858
09-95 FI5238 H09-95 7738 10-268 Fll 728 H10-268 |
#A2 10-1518 F15Eag H10-1518 H i) % ik 56, 15 4
T2 EHR ATK 5 m, 17FE 65 em, #kEE 5 em,
FET ) 380 A i 400 O A 300 L R0 45 A R s B 1 A 8
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Table 1 Design of hybrid test

e AEf B4 Female parent XA Male parent QY
Code Year S Variety HBi(5 Seed color S Variety FFRL(E Seed color Hybrid test

1 2014 7 09-95 o, 7 H09-95 W E58

2 77 H09-95 e, 75 0995 HAh, LA

3 b 14 Hifa, 7 H09-95 W 132

4 77 H09-95 w1, 75 07-584 A AL

5 2015 T35 10-268 H#fn, 748 H10-268 LR EAL

6 3¢ H10-268 [ T3E 10-268 Hifa, 5z

7 T35 10-1518 e, 732 H10-1518 one E3E

8 3¢ H10-1518 W, 735 10-1518 W, RAE

9 2016 3¢ H10-1518 W 1E5m 17 Hfa, 5z

10 Jb H40 | TAE 99-578 i RAZ

11 3¢ H10-268 W, T35 11-1669 W, A

123 HFARR WK 20 MEGIERIESE 176 X 2 AN ERERISE TR R A

%F SSR 5|4 ( http ; //www. soybase. org) , % 3 %f &
LR 5 SRR 22 5 . AR A2 PR B4R 72
%F SSR 5|4 ( http : //www. soybase. org) 7EJt. 5. 14 FI
5 H09-952 AN SR AC ] A T i ik , b i 7045 e A 14 |
oA I 1 R, ik 2 S RS T
JLT 14 x 58 H09-95 41411 F, (1 2 bk R ATAE 1
275 A~ F, 5ubk, #ie B (R fe A i B2 2 SR,

12
£ 10
-~
mg 8
e ¢l
o2
BE 4t
£
Z 27
0

Al A2 B1 B2 C1 C2DlaD1bD2

152 FE N A ( Glycine max Wm82. a2. vl ) &4k
e R B L R X 51, A hitp 2/ redb.
ncpgr. en/modules/redbtools/primer3. php % i1 T 1
SSR 519y, it e 22 Sebmic , 4/ Ric Xl A1) 554
D e AATE B 2 1 B b 1 T I R o A
T B R T4 €2 R 1% R R 7 R 9 b 7 R st A
FRES,

EF GH I J KL MN O

e thsi

Chromosome code

E1 SSRirEEZSREENTH
Fig. 1 The distribution of SSR markers in each chromosome
1.3 JFi% FETH(TU-1810 5540 0] WLy RE ) i 2 v B, H G
1.3.1 % DNA 23R 753 09-95 57542 H09-95 .,  RE/KMATHEE N 50 ~ 100 ng- wL.™'J5, T3 K Al

32 10268 5 7i3¢ H10-268 | 5058 10-1518 5 ¥ 58
H10-1518 Jt. 57 14 x 7 3¢ H09-9 [ F, BEARTEFF1E
HT H R HCgh ot o i R R T AT RERLEE 6,
DNA #2077 & (G1689 HH Y 5L K 2H DNA 2 Hitist
&) $E I DNA $2 I R TR DNA F 58493060t

1.3.2 SSRAFieoAr  JRIR S AD 54 R 2 R 4
ERILE 14 x 3738 H09-9 [ F, BE1K SSR i85 4047
) PCR 2 B & ZUNF : Buffer 1.0 wL, 314 1.0 uL,
319 1.0 uL, dNTP 0.2 pL, Tag i 0.2 pL, DNA
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1.0 uwL,ddH,0 6.6 pL, PCR Jz i 7E PCR ¥ 3 {¢
(Bio-RadT100,3E [E{H 5K ) L#EAT, SSR [ N FF
94 °C 5 min TAEHE: 94 C 30 5,46 C 305,72 C 60 s,
42 A HEF ;72 C 5 ming4 °C 10 min, P73 7= H
6% 1 5 PRI THE P B JC F Dk 20 185, AR G Wl (1, i SRl
RIS,
1.4 HUESH

K SAS 9. 2 XPREBEA T /AT, FH ) e U 4L E I
Bk AT o K36 1 5 1%, 38 Fe R R O A 3, I
R ITHEES AN TciMapping %44 (http . //www. isbreeding.
net/ software/ )2 iy A R Gt K3

2 HREHH

2.1 FHBRMHERTHRRBETRoTMERR
KFE

2.1.1 wmEARTF oM W32 in,2015 4,

5 0995 55 HO09-95 ik . 32251 80 T kKL E /)

X7 h ¢ I P >0.05, 8] 2015 4E 7 0995 57
H09-95 Wit R 45 MR 25 7 A 1 3552016 4R BR 50
09-95 5 5 H09-95 FLpf R F Mtk P <0.05 4b, 7
09-95 555 H09-95 #v& . X540 b /N X ™
HIFI N P >0.05;2015 4F, 738 10-268 FI 738
H10-268 . 53¢ 10-1518 Flvesg H10-1518 Ak | &
ZEE CHRRRLEL A RLE NX R P >0.05,
S5 IR A b R R 5 AR AR 45 R AR 22 7 A8 I
e NN G R b L BRSNS R TR RS v
PR KB B R A — 20 (R 2)
2.1.2 ABASSR %& i ATE 20 Y tafk
1 176 4~ SSR ARict i Z5 R 3R W : 5 09-95 55 5 HO9-
95 3222 10-268 FI5E3c H10-268 738 10-1518 Fl 7
22 H10-1518 (b 5. 40 Fdb & HA0 &3 XF b 4 b A A
GRAF PRI HE 7= Wy By B — B, 028 A R R TR
B i FRTGT N 7 48 €8, 58 AR IR B BHBR T i Bz B 68 A
EA MR s %8 5

&2 201512016 £FREEMERETEZ KRB BT

Table 2 Comparative test on traits of original parent and mutation in field in 2015 and 2016

e o O R g P inon - osmemon - i mamon - 1)
Ve Vaety bt Node e e 0 Seedling Flowering Mature
Jem number per plant per plant weight/ g ] (Month-Day)  ( Month-Day) ( Month-Day)
2015 09-95 60. 2 12.8 39.8 87.2 19. 06 4.10 05-21 07-06 09-10
2015 09-95 57.2 11.4 57.2 78.2 19. 44 4.12 05-21 07-06 09-10
2015 09-95 52.0 12.2 54.6 96.0 19.53 3.86 05-21 07-06 09-10
2015 H09-95 58.6 12.6 38.2 93.8 18.99 4.06 05-21 07-06 09-10
2015 H09-95 58.8 11.8 59.4 89.8 19.57 4.16 05-21 07-06 09-10
2015 H09-95 52.8 11.2 49.8 90.0 19. 94 3.90 05-21 07-06 09-10
P 0. 808 0.578 0.56 0.519 0.372 0. 667
2016 09-95 62.8 11.8 18.8 47.8 16. 85 1.95 05-23 07-02 09-13
2016 09-95 57.4 12.0 19.0 55.0 19. 25 1.89 05-23 07-02 09-13
2016 h09-95 63.0 12.6 17.8 42.2 17. 145 2.00 05-23 07-02 09-15
2016 h09-95 57.0 11.8 20. 4 50.0 18. 85 1.90 05-23 07-02 09-15
P 0.795 0. 656 0. 895 0. 036 0. 905 0.374
2016 10-268 70.2 12.0 19.2 46.2 16. 87 2. 06 05-23 07-02 09-15
2016 10-268 63.4 11.4 21.2 41.4 18. 03 2.36 05-23 07-02 09-15
2016 h10-268 65.0 11.4 20.0 44.6 17. 12 2.08 05-23 07-02 09-20
2016 h10-268 65.2 11.8 20.4 40.4 17. 94 2.42 05-23 07-02 09-20
I3 0.712 0.874 1. 000 0. 144 0.709 0. 295
2016 10-1518 69. 4 12.4 20.2 47.6 19.12 2.10 05-23 07-02 09-10
2016 10-1518 63.6 11.4 15.8 44.0 18. 67 1.98 05-23 07-04 09-10
2016 h10-1518 63.8 11.4 17.8 51.8 19. 68 2.08 05-23 07-02 09-13
2016  h10-1518 64.6 10. 8 18.8 42.4 18. 67 2.02 05-23 07-04 09-13
P 0.612 0. 156 0.93 0.732 0. 506 0.795
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2 35 0995.383% 10-268,352 3 10-1518 B H R A (kFF4r 70 H B R A
Fig. 2 Photos of seed and plant in field of Kejiao 09-95, Kejiao 10-268, Kejiao 10-1518 and their mutants
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09-95 57 H09-95 1EJZ 3¢ . 738 10-268 57332 H10-

268 1732 . 722 10-1518 5758 H10-1518 2422 .t

x3 FEMEE

T 14 57 H09-05 2455 . 7 H09-05 5 85 47 07-584
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Table 3 Phenotype identification of hybrid F, of different seed colors

2 #4% Female parent A2 7% Male parent F, fiz
Code SRl Variety FPRL(E Seed color SRl Variety FPRLEE, Seed color Seed color of F,
1 7 0995 # {0, # H09-95 R # o,
2 7 H09-95 W, 7 09-95 i) i
3 b5 14 i) 71 H09-95 gl wn
4 3% H09-95 (R 5 07-584 A R
5 T35 10-268 # e, #35 H10-268 W, i)
6 22 H10-268 LR 25 10-268 {8, e,
7 32 10-1518 i) #0232 H10-1518 LR W
8 42 H10-1518 R 55 10-1518 A, # o,
9 T3 H10-1518 (RN AR 17 piyth Ciyth
10 JL3Z H40 (@ 3L 99-578 D HA
11 22 H10-268 R 22 11-1669 A e

2.2.2 F, o BwepimE 50995 55 H09-95 I
AE B3 10-268 55538 H10-268 1F 38 . 758 10-
1518 57038 H10-1518 1F 238 F, BEARE (0 54 4 )
O3 LA T 3215 H ) WLER F, AR BRFh iz (A7
TEST BN MR bk = T A6 55 MR T ) e B 5% —
., dtT 14 575 H09-05 452 | 5@ H09-05 5 5058
07-584 . 7i2¢ H10-1518 x 423 17 . Jb & H40 x 758
99578 1535 H10-268 x 7535 11-1669 5 {f Fit iz X} 48
Rz g T, ACRE AR B 60 540 5 1 4 B8 LA &
31, [H B RS Fh Rz £ BRI A g AR S MR i)
BRI 8, WO o AR RER ML 54

R AE W R R B L — 3, ROk g R
KIRBE(P >0.05), B DL F 4385 Lo 0 45 4 2 gk
PRIGEAZR 321 S bl (2 4) .
2.3 MEBRTEMN

TEL T 14 x 55 H09-95 BEIRAY 2 AN S8 A 2 fi 37
TP, T ve 12 XA 285 1ER SSR FRid.
TERE (O f R b Bt R 2 5 LA BRI AT
TS, UL EARIC B 775 A(CBEARIER L) H( 85
BU) BOACAIER A ) Sy 1:2:1 53 A1, R 5 K 56 7]
LIE Y, sat _406 . satt589 _ satt177 . sat _162 , satt187 ,
satt424 . AW132402  sat_250 ,satt208  sat_294  satt409
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PRE-RIOTRER R P <0.01 (3R 5) , KPX LEhRiC
S M AR, N P AAER/INAT LA Y sat_162
Fl satt187 HEBH A EE . AT Hi/Mric X, £
FEENH AR sat_162  satt187 AYNLE, FR1F sat_
162 = sattl87 Fric X 8] )2 % L K 40 ( Glycine max
Wm82. a2. v1) 1y %1, #) A http://redb. ncper. en/
modules/redbtools/ primer3. php 1% i1 94 X} SSR 5]
Yy, i AT 2R, 0k 1 S 22 519 SSR AR
i, /T Gm08 :8990163 ~ 8990224 bp i &, fl & 31
A TA BE , BHEMF 5 R : AATGGACCCCAATGTT-
GGAGATTCATACTTCCTGTCTCGTGGGTTCATATAT-

ATCCAAGAAAATTAAATACTGAAATAATTAAGCTT-
AATATATATGTGtatatatatatatatatatatatatatatatatatatatat-
atatatatatatatatatata TGTATGTATGTATTTAATTAACTG -
AATATTTTTTCCTTTTCTTTTTAAACATGTTATAAGCT-
TGAGTTAGGTTTAGTTATCTTTTATACTTTGCTAAACT

HIUF5 4 53, A 45 &y SSR53 ., F ] SSRS3 43
SR (O O REA T, MR SE D B 5E |, IR HEA T
RS, TEAE P J A SSRS3 R U K e R /)N
T sattl87 (4 5) , KA je (8,58 A8 KPR i T sat_162
F1 SSR53 Z[d]

F4 REGEERBHMFIERBRFARZ F,ROELLG)
Table 4 Hybrid F, separative ratio between mutant and original breed or non-original breed
. PRI BT R AR 8 €5 7 Bz R ﬁ@ W
Code Cross combination Plant number of Plant number of Ratio of )(2 P
vellow seeds brown seeds yellow / brown

1 72 0995 x 7E, H09-95 1044 342 3:1 0. 062 0. 804

2 7, H09-95 x 57 09-95 744 242 3:1 0. 087 0.769

3 Jb 5 14 x 7% H09-95 1271 434 3:1 0. 164 0. 685

4 7r H09-95 x 3¢ 07-584 1078 348 3:1 0.239 0. 625

5 FE32 10268 x 5538 H10-268 1321 442 3:1 0.002 0.967

6 55,38 H10-268 x 5338 10-268 1315 415 3:1 0.015 0. 345

7 75328 10-1518 x 7E3 H10-1518 986 329 3:1 0. 000 0.987

8 7,38 H10-1518 x 75,38 10-1518 923 310 3:1 0. 007 0.934

9 FE38 H10-1518 x 13 17 1425 471 3:1 0.018 0. 895

10 4t 5 H40 x 7538 99-578 1236 407 3:1 0.034 0. 853

11 7538 H10-268 x 7538 11-1669 927 315 3:1 0. 069 0.793

x5 BEMETHEAFRIEER
Table 5 Chi-square test results of brown seed subgroup
SR BLIY N i
Actual distribution Theoretical distribution

Fric

Marker A B H bR B bR o A B H FR i B HE P
Actual value Actual value Actual value Total Theoretical Theoretical Theoretical
of A of H of B value of A value of H value of B
sat_406 5 34 40 79 19.75 39.5 19.75 8.21E-14
satt589 3 30 54 87 21.75 43.5 21.75 1. 57E-15
satt177 4 28 55 87 21.75 43.5 21.75 4. 14E-16
sat_162 1 8 77 86 21.25 43.0 21.25 2.88E42
SSR53 1 7 75 83 20.75 41.5 20.75 7.78E42
satt187 1 9 76 86 21.25 43.0 21.25 8.29E41
satt424 1 19 66 86 21.50 43.0 21.50 4. 60E-30
AW132402 3 25 59 87 21.75 43.5 21.75 5.02E-24

sat_250 15 41 23 79 19.75 39.5 19.75 2.03E-09
satt208 33 28 19 80 20. 00 40.0 20. 00 2.01E-09
sat_294 17 31 32 80 20. 00 40.0 20. 00 5.63E-11
satt409 19 43 17 79 19.75 39.5 19.75 2. 19E-09

ACBEARFERAY; H 24580 B AUASEH AL, T,

A :Maternal genotyp; H:Heterozygous genotype; B:paternal genotype. The same below.
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I FH 554 €0 Fo J A8 B3 I B AR, X BT (6
S PR F, SRR AT L PR Y S, MR 3% Bl Y R
TR EFE satt589 (sattl77 (sat_162  satt187  sattd24
AW132402 , V7 1% 8o B 235 1 A ) B A ) T
BIEM T 2 DMERIC. [RIRE, B il o L S
PR AAEAEESE, UL EARiE F, £545 A:H:B £F
G120 S, R 6 RIOTR SR Z5 R AT LUE ), X
LRI ROTE SR P (E3Y <0. 01, R LhRiC 5

M RATAE B, N P EAYR/N AT LA e
sat_162 | satt187 ¥ idR 9 K% . XHTIT & ARIC
SSRS3 {1y J5 K, 16 24 (U Rh K2 ME AR SSRS3 R J5
K i P < satt187 f9 PR (3R 6) , PR EE (58
ARFEIN A T sat_162 HI SSRS3 Z[i], DL E&5RFEW
AR B (5 S A 2R — 2 A ELEDIE, 2 (A
P GRAB Sty TR B 5 T BRI T ) — e A |

SH UL L MR AL A 0 T A AR RAE
Fo BEMETHFARRER

Table 6 Chi-square test results of yellow seed subgroup

SR BLi o]
Actual distribution Theoretical distribution
Fiie - - -
Marker AR MM B SR ok ABNEE O HESH BINRH P
Actual value Actual value Actual value Total Theoretical Theoretical Theoretical
otal

of A of H of B value of A value of H value of B
att589 66 98 16 180 45.00 90.0 45.00 4.56E-07
satt177 61 106 18 185 46. 25 92.5 46. 25 6. 36 E-06
Sat_162 60 122 5 187 46.75 93.5 46.75 1. 59E-11
SSR53 58 123 5 186 46. 50 93.0 46. 50 1. 73E-11
Satt187 69 111 7 187 46.75 93.5 46.75 4. 47E-11
Sattd24 65 102 19 186 46. 50 93.0 46. 50 4. 80E-06
AW132402 63 98 23 184 46. 00 92.0 46. 00 0.000113

D UERA PA 45 2R AN 1R S A0 19 O 2 5 5
i, PRI B B PR IS IE S A 24T R 7
K, B — MR ROT R  P>0.05(% 7),

R LA EARIC B o0 8, B DL B2 45 R 2 m]
SR, AT AR TR EAE L5

x7 RIEAHHESHERE
Table 7 Normality test of distribution of SSR markers

PR Fric Marker
Marker type Satt589 Sattl77 Sat_162 Satt187 SSR53 Satt424 AW132402
S BRA A A 69 65 61 70 59 66 66
Actual distribution H 128 134 130 120 130 121 123
B 70 73 82 83 84 85 82
BLi o A 66.75 68.0 67.25 68.25 68. 25 68.0 67.8
Theoretical distribution H 133.50 136.0 136. 50 136. 50 136. 50 136.0 135.5
B 66.75 68.0 68.25 68.25 68.25 68.0 67.8
RITKE P H
0.794 0.767 0. 146 0.073 0.074 0.074 0.123

P value of chi-square test

2.4 A2 qBEEREAREEMYIEES
TEREA TR 9 1 8 €5 R4 (B A8 1 X S PR AR
10, PR color K- 5 A oy 46 Rt 1 #19 SSR53
Al Satt589 ., Sattl77. Sat_162, Sattl87. Satt424 .
AW132402 Fric — 2 #1) H] ICIMmaping 2 {14 1 i%
T, 0 o 0 R £ MR B e R T TR I
AR 7 R A% IR B T ) 1 B S 5 3R A
LN VR Y R 7 0 A 4 DB T — 30, 42 1) B ¢

FE L A X MR 57 F sat_162 il SSR53 2 [, color
L5 SSR53 Z [AI WAL E B A 4. 78 <M, 5 sat_162 2
] 1Y 352 A6 B 25 S 5. 11 M (&l 3), 7E htp://
www. soybase. org K G/ IR 4% | ) A blast 28 $% 1%
B R % Y SSRS3 il Sat_162 7ESH FEN 4 1y
8, BRI E S AL E 2 MR R
FREE SR 7 10 752 bp, #4 Satt187 5 Sat_162 2 [H] )
920 452 bp 4fi%5 7209 700 bp( 7 8) .,
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Fig. 3 Location of each marker on A2 chromosome

&8 MHEFRIZTE Glycine max WmS2. a2. vl
THMBEMAE
Table 8 Physical location of nearby makers

in Glycine max Wm82. a2. vl

Fric T 2N
Marker Start/bp End/bp
satt589 5175991 5176047
sat_162 8279411 8279478
SSR53 8990163 8990224
satt187 9199863 9199919
satt424 10751723 10721881

3 3 i

bR T SRR St e R AR hR A A AN R
B A5 4 RS S R TM R B 1 T 2
SAETT R M AETT 3% A2 W) 6 & A2 00 il 2 V1A
Mo A g A 0 A AR IR A B (CHS) {3 F
T RMELETT KAV G R R A 0 . ASHT
FEIE I X 4E O B AR G A b E AT T ]I
SETEMIE N SSR 3T, UESE T 46 (4 B A4 BRI IR
Al AR A AT BE O T AF R DN ARl S AR
F A RIR R i R 2R 28 RIS A T ACER B IESE T
T B2 AR e (o i Rz R P R AR 5 1Y, X Aol
GEASJE T IR 1Y, 52 20 A A DR 4 o 5 A B g
FTCI, B (T B Xk 46 il Bz A, 2R Bl s AR 7
e s Mt =301, 5 2 L gL 2 1 38 4% 55X
G Y N B (51777 B TR o= 3 o]
AR PR B €0 K Bz o B 0 0 1 B 5 B S AN TR

T 5 A 5 LG o 2 S AN B i8R 23
PEBRIC , R 2878 1A 5 A JEU I it b 2 22, 3RS a8t 1%
25, ] IR R L 1 T R AT IS
WRAE C A MWEIE 1AL AT A2 Je @k b4l
SR A2 Jeafi 4 72 %F SSR FRicxfdt
214 x 3¢ H09-95 1y F, 4T RE L, Bh B A0 S AR s
{57 T sat_162 Fl satt187 Z[a], {F sat_162 F satt187
X 8] ] A A http://redb. ncpgr. en/modules/red-
btools/primer3. php % i1 SSR 5|¥) 94 X, #HiF £ &
PEFR SRS T 1 A2 280E5149) SSR53, FIJH SSR 7k
Sat_162 FI Satt187 47 57 414 , Pt fe €0, 58 A2 7 s
{3 F SSR53 FI Sat_162 Z[a], 7£ http://www. soy-
base. org K5/ L& 3% I F1| F blast £ $8 3% 9l i
B Ay SSRS3 Al Sat_162 1EZ % KL HIH FHUALE 2
AMPRIC R BEFE B 2710 752 bp, #5 Satt187 5 Sat_
162 Z[1] (920 452 bp 4L 7209 700 bp, {H X [A] 4]
SRR . AERERLTT % b, XA RL 14 x 58 H09-95 Y
F SR IR K 008, R R 7 40 B 09 05 25,2 AR
133 —BOFAHE EITE R ZE 0. W], 48 50 6 F4E 6
1 X BAERRIC, ¥ 2 8 PR id A ICIMmaping
SRRl B, i ) A 1 3 R0 5 R O A
VR — 2, 2 A Ge 7 AR IE S T 45 A B A0
W AR PR AL T sat_162 F1 SSRS3 Z[H], £ ht-
tp://www. soybase. org K F/NFLKFE A blast 2
FRIE B N B 1) SSR53 Fll Sat_162 7 &% HEH 4
A0 B AN GmIRCHS 454 (4 {37, SSRS3 Fl Sat_
162 [X 842 3% GmIRCHS %54 78 1 IX[] , A IE [n] 38t
B2 IR IE T TN S ) 38 A% 22 7 s A TR 4 2R
{H SSR53 F1 Sat_162 2 MFRiCIX [AASRE A, bR T 42
& GmIRCHS Z5AE 45 1 9 24> 4 /KR & )3t ( CHS)
eI A G 90 ZAHE BRI, Il b /T 2 — 20
TRABIETEARAR/INX 8], Ay 52 DR A o e B A T 4

4% @

O RS R AR R A P B R R
FARIHE (TP B AR F AR R AR5 R 1, 48
Toft Bz 5725 i 55 % 7 S B € P B I P Ay O A
FERFR o SR F SRS AR SR AL 1Y, 32 40 MO A L R
P, SRR TCOC, Bl B X AR E S
ol B2 4 € S P, 2 s AR B Rl s 5 H AR AR Y
MO Fl 56 301 43 B ), 5 e Mgt fL 2% 1 7 45,
Mt AR o % A SR AR R AETE A2 FEBIHERY
sat_162 Fl1 SSR53 X [H] P , i X [AI4 3 i AR [ st %
22 FERFSEHEN GmIRCHS Z5 44 (B8 B W00 A 1 3E1R) o
FEWFIE R TR & T A2 ek 1) 1 A AR
it SSR53,
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