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Analysis of Sequence Polymorphism for Maize Starch Biosynthesis
Related Gene ZmSSlla
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CHEN Qing, XU Chenwu

Key Laboratory of the Ministry of Education for Plant Functional Genomics; Jiangsu Key Laboratory of Crop Genetics
and Physiology; Agricultural College, Yangzhou University, Yangzhou 225009, China

Abstract The maize starch synthesis ZmSSlIla elongates amylopectin chains from degree of polymerization 6-10 to degree of
polymerization 12-25 in the pathway of starch biosynthesis, and plays important roles in kernel yield and quality. The analysis of
sequence polymorphism of maize ZmSSlla gene will provide information for further detection of beneficial mutants associated with
yield and quality. In order to reveal the sequence polymorphism of the maize ZmSSila gene, a total of 4836 bp sequence of this locus
is captured in 86 elite maize inbred lines through a NimbleGensequence capture array. Analysis of the sequence polymorphism
reveals that there are 78 SNPs and 19 Indels in this locus. The coding sequences of the maize ZmSSlla gene contain 24 SNPs, which
divide the coding regions into 9 haploytpes, and 7 different ZmSSIla proteins are encoded by the tested inbred lines. At least 8
recombination events are found to contribute to the haplotype diversity and linkage disequilibrium between polymorphic sites in the
maize ZmSSlla gene. According to the results of the test of neutral evolution, there is no evidence of artificial selection for this gene
in the tested inbred lines.
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PR JE R ADPG £ 85 iR {1k il (ADP-Glepyrophosphorylase
AGPPase) . JE ¥ & Wl i (starch synthase, SS) | VE By 43 37 i
(Starch branching enzyme, SBE) ;& 2% 43 37 #§ (debranching
enzyme , DBE ) 55— ZR 91| il (1) 4 Ak 1

TERY & UGS AR P VE By A R SR G L 5 VM Y
EHEVERY 5 SCHEVE 1 LB SCBEVER IO BE DL TE R KLY
BRI G VERY B U LASE SO O B , T o — 1,4 B 6
AN TN SE SRME R A HE AT AR I o - 1,4 W
M2 BME . %2 B A e by 43 S ) SIS ) 6 IS B v
¥ 0o TE By A U 43 S WSS A3 Sl 2 T P UE R G R il
(soluble starch synthase, SSS) 1 fUk: 4% & %l € ¥ & K
(granule bound starch synthase, GBSS) ., GBSS B = I RE R
Z: 5 HEEVER G B ; SSS B 5 43 S L R4 G S
TERY S M AR T B RR A AL (AN TR] , RASEHE ) SSS Bk
G AR TR, 4393 9 SSILSSIL SSIT AT SSIVEL, 7
TR E Fh A ) AR sugary2 (su2) RAFR R i T 4m i
— ATV TE R B R ZmSSTTa ) 5 7E R, E oK
ZmSSlla KR T AR RFL bk, HAR KRS i 7] P55 PR 1 e
G S 45 SRR VE R A AR DX RIA TR E BA B e, Ak
THEAL 43 B A BLAE DI RR R 2R R S8 AR su2 | SCBEVE R L)
SCREYE I T A R SR Y LR L | L TE A Y
MBI HE— T A I F R TEA 5 B ZmSSTTa Xf
SCHEVER IS BE T 6~10MEK 2 12~25 NS FZAEHT,

EAR R B — IR B Y, T ELR R AR A Tl
JEORE, BIFSE 5 oK 7 R SR DG DR 1 )7 91 8 S R 1
LR EOK AR 0 T B A B E A . R ZmSSila
FE A 2R ER B R b 20 iz i (H R %R
FE E E RIS A S R P H TR Z SRS, %
FE K ZmSSHa PR (1 77 50 28 S5, 44 Ry itk — 203 1o IR S By
7 16 4 5577 ek At SR G ) D0 S A 0 78 S B it . AT
FEAE 86 B L5+ H 3¢ F Xt £ oK ZmSSIla B [ (¥ )7 51 3547 5E
SR , T BTz B R AR R 22 25 A R B R
SRS A

1 #MEMAE
1.1 sl

AR T HA 2 ARERMER 86 1 FORIE R AL &,
AL b ENRAT KA 5 AR DL A B AR M BT s AT
PAFFP T G oK F 28 R AR T EAMAFP AR 1)
1.2 DNAEENHN ZmSSila £ Eill

FESC I 2 K B AR AL FOR PR, 2 15 d 224 BT
£ o SRR R A CTAB IL B4 HU DNA, FHAMBLEE T
FER R (%) DNA VB ; T FH B BE MBI FELUK (9 5 VAl ffr i
HUDNA ByFife . R B73 HY ZmSSIla 3£ H (XM_008651039.1)
JF 9 AR, 76 A KR BB R H NimbleGen - 5 %1% 3
PEAT H b e 90 22 sl AR 005 o 6P B B AR 81 5 4l
FRFNI 34 P AR R R B SE o
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®1 HRFAAEREBZRIIR

Table 1 Maize inbred lines used in the study
Hy AR | WD EEES Hy AR
1 QH19612 | 31 4866 61 KWS456
2 E7-2 32 3189 62 QF-11
3 LX9801 | 33 #9206 63 QFO01
4 107 34 AHF 15 64 IR EXK
5 5518 35 QZ01 65 JND-1
6 k12 36 478 3% 66 JND-2
7 nx335 37 ¥R 58 67 BJ-2
8 s80 38 7922 68 QF02
9 H21 39 8605-2 69 QF03
10 7 853 40 178 70 QDMO1
11 412 41 QP1721 71 M1
12 22107 42 Ex i 72 WT262
13 LY 43 xy35 73 WT26
14 502 44 P138 74 QZNOIF
15 BIH92 | 45 6819 75  QKNOIM
16 10168 46 71988 76 QLYOIZ
17 598 47 319B 77 QJKN20F
18 253 48 HAh5F 319 78 QZN12
19 4cv 49 35318 79 QBN48
20 £28 50 w137 80  QBN029
21 340 51 11099 81 BJ-4
22 3401 52 suwan 82 QBNO2
23 F1#25 | 53 11118 83  (QBN3186
24 JH3372 | 54 11200 84 M1132
25 7199 55 10533-1 85 BJ-5
26 35232 56 RCMLI5 86 Y53
27 OH43 57 QS7T™M
28 Mol7 58 RBS11
29 8112 59 FLBO1
30 K8112 60 052

1.3 HUESH

XF AT ZmSSlla FEH (/) 447 513 15 Clustal X K4
PEATHOXT, AT T TR o AR NCBI R 3 I X1 3L A (1)
TR A 3 AN TR 9 X B (5 1A 8h FIX B 9 MAh i+
M8 ET) o FFFINMFTRRZ A AT RS
P AR 56 1149 43 47 249 2% B DNAsp B35 4T, fEABFSE Hh
FIRAZ Moz s IR L A, A ar g FoR R — 07 B
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IFi) e 270 P T 22 ) §18) 2 5 5 I 38 7 A o R TR R AR R I 48 4
SRS 5 BT o5 e A0 AL R B e A G, SR HH Tajima’s
D™ Fu 55 Li i D*F1F* S 80" ZmSSIla 55 47 rhopE )
55 o K ZmSSIa 55 H 22 5 VE A 5 1 35 BT (LD ) {ECR
FH TASSEL #4515 . FEAMFE R g2 (HEAE LD, LD
Bt 5 ) S U 2 5 PR Remington 2515 ARG ARZR P4 |19 5
T2, I HI SAS B4 b (9 NLIN s R4l A2 2 vk [l ) 07 1

2 ZR55%H
2.1 EXKZmSSllaEEHIFITR

L2 P A LT, BT ARG T K ZmSSTla FE [H JBEAV 1)
4836 bp B4, Hoh 35156 N A i 4R 00 7 B4 R
FZ IR K P FI R 1094 bp BA 2 FIXBUF S, R A
A 9N A BT AUE 2199 bp B4R F S, I AN A AT 8 4
W& T8 1543 bp BYFSI(£2).

£R2 EKZmSSllaBEEHHI SIS
Table 2 Polymorphic sites in the maize ZmSSila gene

i ZEMALE RI% ZAMRA (DATH fidi ZEVELLT R% EA il (A
36 SNP_36 97/3 C/T promoter 2374 2374SNP_ 97/3 T/C Intron04
42 SNP_42 95/5 G/A promoter 2400 2400SNP_ 97/3 T/C Intron04
59 SNP_59 93/7 G/T promoter 2412 SNP_2412 97/3 C/T Intron04
64 SNP_64 80/20 A/G promoter 2484 Indel_09 97/3 TGTATTTG/———————- Intron04
78 SNP_78 88/12 C/T promoter 2694 SNP_2694 81/19 A/T Intron05
94 SNP_94 97/3 C/T promoter 2805 Indel_10 79/21 -/T Intron05
99 SNP_99 92/8 C/T promoter 2826 SNP_2826 81/19 T/A Intron05
100 SNP_100 97/3 AIT promoter 2868 SNP_2868 81/19 G/A Intron05
101 SNP_101 97/3 A/T promoter 2875 Indel_11 81/19 AA/— Intron05
102 SNP_102 97/3 G/A promoter 2877 Indel_12 93/7 —/A Intron05
123 SNP_123 84/16 T/C promoter 2952 Indel_13 81/19 GCTAG/———— Intron05
132 Indel_01 81/19 -/C promoter 2985 SNP_2985 81/19 A/G Intron05
167 SNP_167 88/12 C/T promoter 3163 SNP_3163 78/22 G/A Intron06
198 SNP_198 95/5 C/T promoter 3241 SNP_3241 78/22 A/G Exon07
201 SNP_201 80/20 T/C promoter 3289 Indel_14 78/22 ———/TGGT Intron07
202  SNP_202 80/20 AIG promoter 3356 SNP_3356 78/22 AT Intron07
220 SNP_220 97/3 G/T promoter 3364 Indel_15 78/22 T/- Intron07
224  SNP_224 97/3 G/A promoter 3376 SNP_3376 78/22 T/C Intron07
238 SNP_238 97/3 G/A promoter 3398 SNP_3398 78/22 C/G Intron07
278 SNP_278 97/3 G/A promoter 3401 SNP_3401 97/3 C/T Intron07
279 SNP_279 87/13 C/A promoter 3525 SNP_3525 78/22 C/T Exon08
329 Indel_02 87/13 T/- promoter 3704 Indel_16 97/3 ——/AA Intron08
330 Indel_03 76/24 T/—- promoter 3707 SNP_3707 78/22 C/T Intron08
388 Indel_04 97/3 ——————— /ACTCTGCT  promoter 3715 SNP_3715 97/3 C/T Intron08
454  SNP_454 97/3 T/G promoter 3723 Indel_17 78/22 —/A Intron08
505 Indel_05 86/14 ——————— /GATTCCTT  promoter 3729 Indel_18 91/9 T/- Intron08
599 Indel_06 97/3 - /CCGAA promoter 3755 SNP_3755 78/22 AT Intron08
628 SNP_628 94/6 C/A promoter 3756 SNP_3756 97/3 C/T Intron08
698 SNP_698 86/14 C/T promoter 3787 SNP_3787 78/22 A/C Intron08
706 SNP_706 97/3 AIG promoter 3808 SNP_3808 78/22 T/A Intron08

1074 Indel_07 90/10  ——— /CCCCG promoter 3819 SNP_3819 78/22 C/G Intron08

1122 SNP_1122 99/1 C/T Exon01 3820 Indel_19 78/22 ATGCTC/————— Intron08

1218 SNP_1218 92/8 G/A Exon02 3838 SNP_3838 78/22 A/C Intron08

1227  SNP_133 95/5 T/C Exon03 3849 SNP_3849 78/22 C/T Intron08

1292  SNP_1227 95/5 G/A Exon04 3853 SNP_3853 78/22 T/C Intron08

1384  Indel_08 95/5 AT/— IntronO1 3865 SNP_3865 95/5 C/A Intron08

1412 SNP_1412 95/5 G/C IntronO1 3959 SNP_3959 81/19 C/G Exon09

1449 SNP_1449 99/1 T/G Intron0O1 3965 SNP_3965 97/3 C/T Exon09

1542  SNP_1542 97/3 C/T Exon02 4061 SNP_4061 87/13 C/A Exon09

1747 SNP_1747 97/3 C/T Intron02 4134 SNP_4134 99/1 C/G Exon09

1765 SNP_1765 97/3 G/C Intron02 4385 SNP_4385 90/10 C/T Exon09

1792 SNP_1792  78/22 T/C Intron02 4517 SNP_4517 88/12 C/T Exon09

1850 SNP_1850 97/3 T/A Exon03 4520 SNP_4520 90/10 C/T Exon09

1901 SNP_1901 97/3 AIT Exon03 4562 SNP_4562 62/38 AIG Exon09

1937 SNP_1937 97/3 A/C Exon03 4632 SNP_4632 86/14 A/G Exon09

1962 SNP_1962 97/3 G/A Exon03 4719 SNP_4719 99/1 A/G Exon09

1986 SNP_1986 97/3 C/T Exon03 4721 SNP_4721 87/13 C/G Exon09

2056 SNP_2056 97/3 AIG Intron03 4726 SNP_4726 86/14 A/G Exon09

2103 SNP_2103 97/3 T/C Intron03
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FEIZSER P A B 3T 97 A A s, Hoh A 4E 78 4
SNP,F-#]62 bp A 11> SNP; 34 194~ Indel Z 5 PEN7 4, F
¥7254.5 bp A 14~ Indel, {HAFFE RS, BFX RN EE 5
B BRI Bz /S 55 A7 3 BB 2 (Minor Allele Frequency,
MAF) o FEFTAT B 97 A 8T s, S /INAE o7 S5 R AT 38/ N
T 5% 361, 15 37.1%; /N T 10% 974 524, 15 53.6%.
5T rh & I SE R A AT TR AR A A IR AN I Mg, A1 Bk X
BUEA BRI SNPAE S 45145, SF-34191.6 bp A 14> SNP; 1M1 3l
TR T IX 5391245 45.6 bp F151.4 bp £ 14~ SNP,,

AN, T oK ZmSSHla FEF FEA I 194> Indel 28807 F 7 3l
F XA T X, S XA EA Indel 2857 i BEH K751
HIRZAT IR 2 S E 0 ARG THE 4 0.0030(F% 3) , T & F IX.
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B fem AL R Z R, m i AG THE R 0.0046 , 17 2 Zi it [X.
Z B R BRI S

SRR 6 12 R T PR A b 2 75 O 25 rh PR R AL AR RIS
HAEX R 37 X b X X2 K 91 43 R AT
Tajima’s D GG 45 5L 4 B 44~ X B Ot T HE#R AT 15 %)
WEIK-(F3) . MAh BSR4 4 X B Bl T Fu 5 Li
() D30 FEI G, BRI & X B2 A, A 34 X By
Fu 55 Li 19 D*AGTHEAE 0.05 1Y 357K F KT 0, R Ak 2
DX B AT B SR P TV A A A R A T A B
Z AR AR ER N oAb AR A B Fu S Li Y R
ATHE AR A TR ) 1 27K, 3k S5 Sl ik — 25 1d B 7R 1L
BRI FRBEAR A, ZmSSHa BRI A 207 B A T 3R

R3 ERZmSSlaBRARZERESESH
Table 3 Summary of parameters for analysis of nucleotide polymorphisms of maize ZmSSila gene

ZH JaEhr ST NET SRS
JFHH B bp 1094 2199 1543 4836
2T S 31 24 42 97
R AR 0.0302 0.0109 0.0272 0.0201
B R 1A 24 24 30 78
W RS 0.0219 0.0109 0.0194 0.0161
Indel 5% F 7 0 12 19
Indel {37 5 %5 29 0 34 63
Indel P34 i /bp 4.1429 Eeg=| 2.8333 3.3158
Indel 4% 0.0064 Z=H 0.0078 0.0039
™ 0.0032 0.0019 0.0046 0.003
9 0.0045 0.0022 0.004 0.0033
Tajima’s D -0.8415 -0.3871 0.492 -0.2118
Fu 5 Li‘s D* 1.8189° 0.6895 1.6047° 1.7011°
Fu 5 Li‘s F* 0.9787 0.3404 1.4097 1.1041

E: FRR0.05KF ey EFREME,

22 EXZmSSlaBEFEAMRERREARFIISH

MG P ARAF I K ZmSSTa B R A4 K 79 4l 15 78
/> SNP F119 /> Indel , 3 #2745 S 437 55 AT LUK 12 35 PR ) 43 1 20
R B350 | BRI 25 B 7 0.8558 (F24) . Hirh A5 9 Fspuf 7y
HEH 1A AR R I m 554 Hap_1, A 2941 H 28
AT, BARTESRAS XA Indel 225, {H 247~ SNP
75 AN A5 AT DA RE A i DX K] 43 B O b AL TR | BAf3 T 23 i
10.6339(F4) . X 9 Fh i X BRI AT 3 FhBAAE HIALAY
B 1A A 38 R T 5 A% i s 1) 2 DX PR TRl CDS_Hap_
1,85 504~ A2 R .

e X T HLAT Y 244~ SNP AT 124 R ) CBRAE N A,
HAH 124 R AR R SCHRARN 5 o SR, B 9T 0 R BLAEIX 12

AN R SCZRASNE S AR 44~ SNP(SNP_1218/1937/4632/
4721) B E/ N FE IR R T 0,05, S5 MK B, AETR) L2
AF 37 15 SNP_4719 A1 SNP_4721 J& T[] — &t 7, IR i 2 4
Ak R S AR AH [E] , AT 5 B0 I TR (v s AP TE 3 Fh 22
B IS0 5 A — G5 AR 12 R R SR AR S T8
A I AR B AR 1A IR RA S AR L K RS X
R R 5 B R R 7 91, e 2 PR 7 (R (A 3
G 5 7 B N ) () ZmSSTa 85 5T (B 1) o 4 5 X5 A 7
CDS_Hap_1.,CDS_Hap_8 HI CDS_Hap_9 % it} [7] — Fh 25 1 i1
ZmSSIla & 15T, A 59 1 FoK A 3¢ R Amhhix —Fpe Al 2
TR A3 3 di g BT 55 4T 2 ZmSSTTa 25 11543 71 9 1
EEE T T
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£4 EXZmSSllaKFH BiER
Table 4 Haplotypes of maize ZmSSlla gene

HAER HR¥AE T X LA ERIER
1.X9801,K8112,340k,6819,QH19612, Ex i, P138,JND-2, WT26,8605-2, 178,

Hap_1 29 CDS_Hap_1 $80,502, F4li5F 319, QJKN20F, J}# 25,319B,3189, # . P, 7922, QZNO1F, BJ-5,
££9206,35318, L 137, suwan, 77232, 7 853,8112

Hap_2 10 CDS_Hap_2 75 518,478 %,7199, E 7-2, 47 58,10533-1,QBN48, 11118, £:J57192,107

Hap_3 1 CDS_Hap_2 Y53

Hap_4 1 CDS_Hap_3 253

Hap_5 3 CDS_Hap_1 QF03,Qz01,412

Hap_6 5 CDS_Hap_1 7}988,M1,0H43, '} 598, 4866

Hap_7 1 CDS_Hap_1 QBNO2

Hap_8 6 CDS_Hap_4 QP1721,nx335,Q52,4CV,BJ-2,Mol7

Hap_9 1 CDS_Hap_4 RCMLI5

Hap_10 2 CDS_Hap_1 JND-1,11099

Hap_11 1 CDS_Hap_5 QF-11

Hap_12 5 CDS_Hap_1 k12,RBSI1,QKNOIM, BJ-4,QS7M

Hap_13 3 CDS_Hap_1 JH3372,10168,F28

Hap_14 1 CDS_Hap_1 QFo01

Hap_15 1 CDS_Hap_1 QF02

Hap_16 1 CDS_Hap_6 H21

Hap_17 3 CDS_Hap_6 QLYO01Z,KWS456, %4 1 K

Hap_18 3 CDS_Hap_7 QBN029,QBN3186, 1340

Hap_19 8 CDS_Hap_8 xy35,WT262,M1132,FLBO1, 11200, & & 15,%% 107,QDMO1

Hap_20 1 CDS_Hap_9 QZN12

CDS_Hap_1/8/9 :

cos_sap_1/8/9 : [
CCS_Hap_2 :
o

CDS_Hap_1/8/9 :

cps_Hap

B1 #HilEXBZRFEBHZMSSIlaEBRFIISFILERT
Fig. 1 Alignment of ZmSSilla proteins encoded by tested inbred lines
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XF BT 1) SNP AR S5 s A 7 3% SO P 40 B, R oK
ZmSSlla $& P W AEAE 2 4 8 B 7 B P A DX, — S DA
SNP_1542 % SNP_2412 I X Bt N, 55 — 1~ A A SNP_2604 %

o

SNP_3853 F X BEPN (11 2) o 3 24 o J3E e AN Ay DX 3 P )
AR ST B R R R, T 24 X BEZ TR A4S . =2
A AT — el BRI A AL T R B SIS T-AT, 4 SNP_
1227 .SNP_1292 Fl1SNP_1412 Z [A[ B A7 1E SE BN E R o

B2 FEKZmSSilaE E# SNP 3T R AL & 8] B ZE§ A T 18
Fig. 2 Linkage disequilibrium between SNPs detected in maize ZmSSl/la gene

S K ZmSSHa B H FARZ A8 S s A T i BE JE DA
SHPIRAS (B IRBEE T L Bt 22 2507 o 1) B 2 ) 8 A 3
AFHAT IR aH . AW R T K ZmSSHla FEH
FIA 19 SNP Z2 3507 s AT E I P A s i Al i . IS
PEA 2 8] B4 BB I B P 2 8 R AR IR IR LU
Remington 5"V SCI % SN -7 02 il 2 e il A L s el KL
HEE3) o — BN, A R A/ T 0.0, WL B A7 322 i
AT, X B ON  RE E/NT 0.1 I, SEAGIN B 2 A Y
RIS ZAE R R AHEAAEAS , (ARG LA AT

1 - . Coe
0.9 ..

e

0.7t
06 - * ma & BEa
05t )
04PN e
03t

02t ..

Ot s

R2
(

0500 1000 1500 2000 2500 3000 3500 4000 4500 5000
BB /bp

B3 EXKZmSSlaBEREMTERMSZ BIEHRNFERE
Fig. 3 Diagram of the LD between polymorphic sites of
themaize ZmSSlla gene

AMHFEIE I A AR LM R R K ZmSSHa FEH )
T BAN P87 P 1 B PR s e, O HLAE R 24 3140 bp
AbRIAT 0 2 0.1 7K F-(F13) o

R 53 M B 2H X i AP s e AR AE EoK
ZmSSlla R T ) 28005 Fris i A S . 258k
I FEAER R 2 AT 8 YR E AL S, FLAH I A AR AT PR 57 a5
53 50 (100-124) L (199-280) | (280-1219) | (1219-2695) .
(3854-3866) . (3866-4062) . (4062-4386) F1 (4518-4563) .
X ST 2 F ] BEXT T F K ZmSSHa B PR A% R 22 R LA
Je Z WA ) BN A Y s ke 3 S 2R

3 tig

VEP A 2o IR F I (1% 22 57 LA K DNA P51 7K -1 £ 251
RAEYRR A R AR . RO MR A ED , AT
FEFEA 1R[] SR ) LA B K 25 5%, 1T ELTE DNA JP 817K
s FEI AR B S REPED, SNP FI Indel J2& FE N 41 TR R
WA IR Z R AR 7 X O A B R 2 FEERE S | /2
FHIME K ZEF, FTX 274 E K AL R KFH SR
S3HT, Gore "L BT KAE 24~ H A R Z I K 2945 44 bp A
IR AL . K A SR Z 0 758 5 5L S i
T AZEMBSRX 2R 1 2 5 . ASSAIREX 214>
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YrFh A 350 TAERTEE 40k, 1 KR RATE LAY
B[] A Fh N2 1 B9 A 30 15 R K 23 B (Teosinte) KT SR
Ching Z5™%F 36 17 4 38 £ 1) 18 N KL [N AR 1 1R 2 REME AT 43
Br, 45 9 R AR AR SR 5% X 45 47.7 bp 47 14> SNP, 111} 4 i X 0]
J& 14~ SNP/130.5 bp; AE i X HH 45 85 bp A 14> Indel, ifii 2
i IX U] 2 14 Indel/1349 bp. AR BF 75 0 & #8045 £ ok
ZmSSHa F&H B i X ASAFAE indel 28 53, 4wt X SNP 48 545
I Ching F A5 A 5, TR AS X 1) SNP 742 5453 55 AR
ol X —&5 R R LA B i i (L A0 S

FEAED AL AL M R (B i FE v, —SE 5L 1
HEAHE X P TR B E R R A U0 S S AR T
NI B R e 8E , T A B 0 3 G A iR 2 RE A
P, Heange R B p , AT B X T6A1 3
BT e . KA B B TCAT e DR A5G HAAR A 4K il VR A
FEFCALEE T K () TCAT Wi A5 TR ARG B 22 5K,
RAEWIE TCA B Z A — A R 1 22 57, N R ik
P12 I DR 4 1 7 5 7 738 S 7 T KR o L B O A0 k™,
FRANFOR Y Y1 SRR HIAPR 28 N R &, i T
PRI AATRL I, NTE B RSB B 8 MR
i RS, BT DA IZ L R A S AT T A H R T
Ve, B EORLRP 5T A S s A R RS, &
K ZmSSHa 2 5E M 106 B, 7T REXT K FFRL ™ 1t Al
ft A HEAEH . SRIMASIFSE HPoX ZmSSTTa PR v et
ALK E h Tajimas D I HI Fu 5 Li A D*F1 005 # 5 A &
PN T35 BOUEd , I SE R 7E B AL rh R A Z B
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5UEM BB B, AT RE I AN SR 5 R R g R ST A OC B
3 73— R U 0] fig 2 AR 2 D) T RSN, ZmSSTla
SEPR AR TR 2 N = R B 8 AR, W AR 2 T N Tk BRI
oM, B TFANIGE b &I K ZmSSHa Fe R AR 2748 S35 A
AR B B/ NG RAT BT AAE A J5 A i 6 R X =
Sk BT, 5 B R AR

4 &g

2R 7 5 8 SR AR 2 7 51 e X, JEAE 4Ky 4836
bp B E K ZmSSlla K PIAZH TR T 51 vh & 8L 78 /1~ SNP F1 19 4>
Indel., %3 H 4 2 i X HAT 24 4> SNP, Hirf 124> g e ] X
RAFN AT, P K ZmSSTla 3 R 4 A5 1X K1) 43 B 9 Fh B35
B gt 7R R T, PR R I AR B R OK A
LR LTI N T3P, b, e AR Ao 1ok
ZmSSHla B 202 ) T 8 stk B4, sk 2ei5i 1% 6 20 =55 1
AT BT T2 R 9 35 4% 22 FF 1k S 22 M A st ) 32 - Al
Y R e e ) A
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