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Determine Genetic Diversity Among 85 Maize Inbred

Lines Using SSR Markers
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(1. Institute of Crop Science, Chinese Academy of A gricultural Sciences, Beijing 100081;
2. Shenyang A gricultural University, Shenyang 110161, China)

Abstract: Simple sequence repeat (SSR) analysis of the 70 loci distributed uniformly throughout the maize
genome were carried out for seventy—three early—mutation inbred lines and six testers from China and other six testers
from CIMMYT. Seventy loci identified 285 polymorphic amplified fragments. The average number of allele per SSR
locus was 4.1 with a range from 2 to 8. The polymorphism information content(PIC) for the SSR loci varied from 0.18 to
0.81 with an average of 0.58. Genetic similarities among the 85 inbred lines ranged from 0.43 to 0.93 with an average
of 0.66. The cluster analysis showed that the inbred lines could be classified into 6 sub—clusters which can be com—
bines to A and B clusters. The results of the principal coordinate analysis(PCoA) were similarly to that of the cluster
analysis, and both were consistent with the groups based on the available pedigree. Exotic lines and unknown lines
were also be effectively assigned to certain groups.

Key words: Maize; Simple sequence repeat markers(SSR); Genetic diversity; Cluster analysis; Principal coordi-
nate analysis(PCoA)

HEARK, A FARCI G RN TE A FACY
RICF ARG 2 REPEHR AL T HFHO FRE. SSR ARiC
BBER: 2007-03-23 SRR A, AT A T T 2
RERE: MR AIRE00300029) AAMOSTIALRE000 ey iz W48 K 26 Iy (B4R 40 A K B

G03) . ~ . .
AY A S QX
EE/N: VI(1982-), B, INARA LN FEiefii 1, K SSR GG R A SSR ARICHARC 20800

- mail s ywsun@126.com 1Z T KPR AR AL Z RS . R SSR A
Bt AR SO IR TOHIE A HARAEI 6 Fh v LA SOt AS [RS8 [ 38

B-mailcshahang2000yahon, com.cn FUAEIHN IO TRRE, XA SR &



20 £k B 15 4
BSEMH. BHA AR A AL RS EKIE

U P LI S WL R e o S S S
PG B85k 1, I BOR B R S HIAE . Hallauer
(2003)#EHH T BSSS-Tuxpeno #1 nonBSSS—-nonTuxpeno
P 2R #4451 (heterotic alignment) BAE 2, FE X} &
KRR DRI A P B 21 A A7 7 2
AL, Ry ERFI BT 1Y o RIS E TRy
Wher o T H I TR A SR KRB 6 T
e, BIE 3 A E, B A B (Reid, BSSS,PA).D
BEOIR KL JEDUSE-3k) Al B B (Lan, ETO, PB), Horp
D FEEAT Rl

AWFFEFI ] SSR FRic i) = A S [ IR 85
NERAZRHATIREZAEEN, BT RS
FAKH R ZIAIAE S 5, R 2R L AERE

R1 TBHEAEXREBXEM 12MREER

1 MRS
1.1 ##

VEFH 73 33k H T E NN & R gy i) 22k
FBEFK AR NIRIEA L, S B 55 3 L Ah Fof
JRFRIRISHE SR, A 6 7 CIMMY'T A il 45
Ff (CML396 . CMI.236 . CML.206 , CML.202 , CML.292 .
CMLS 1)1 6 £ B P s o DU 36 (1) 340 5F 319 4K
478 .B73 Mol7 &R VUWENZE AL FR (£ 1), K
B3 FH A 70 X5 5190 (36 2) 52 AR5 M F A5 & (hip 2/
www.maizegdb.org) 1 I 74 T (Sangon) 4 T2/
A

ZRREFRIERIE

Table 1 73 early mutation inbred lines and 12 test lines and their pedigrees
G5 SRR R G’ SEEN FRIERI
No. Inbred lines Pedigree sources/origin No. Inbred lines Pedigree sources/origin
1 CML396 CIMMYT, 3% [ Pob21 31 7185-1 507 HE
2 CML236 CIMMYT, ¥ EV8232 32 7525-1 117 x 218-13
3 CMIL206 CIMMYT, #4445 EV7922 33 7595-2 B84 x C107-7
4 CML202 CIMMYT, H:E4 455 ZSR923 34 BV P44 JEIREETIA
5 CML292 CIMMYT, % H Pob28 35 CA091 (505/02 x 7091) x 7091
6 CML51 CIMMYT, 3% STA.ROSA8079 36 CM20-2 CG-BS2-2-1-1
7 340 FIE IR x BFAE I 25 8 A1 R E KSR I 37 D # 212 D729 x H Y
8 3 319 P78599 2455 fif 38 F11 BEBIA
9 % 478 Ik 5003 x US112 39 F17 HEGIA
10 B73 BSSS 40 22 BEGIA
11 Mol7 €103 x 187-2 41 F3 BEEGIA
12 R JEDUSF- AR 42 F32 PSEEIPN
13 434 466 x it 94 ;-&EAI?% 43 F5 BEEGIA
14 444 A619 x B 44 H2000-10 HT711x16-3
15 485 % 331 x C103 45 H2000-2 R3S x 9503
16 1353 EEFA 46 H201-10 FNES
17 3189 U8112 x ¥k 5003 47 H201-12 ENES
18 6523 LHEGIA 48 H201-21 IR 43 x $E[E 2428 R FLS
19 6528 LKHEGIA 49 K10 5003 x K 3
20 8001 PN 50 K14 5005 x 6917
21 9503 9503 51 N528-1 H A&
22 4F1 R Mol7 52 NC258 AP
23 6Kr420 Rt 53 NSC107 (RSN S b
24 706 % C103 a4t 54 NSC154 RSN Sa biS
25 7123-1 57 55 NSC-303 AT e A e ks 7
26 7155-1 711 K 56 S422 L N
27 7161-1 6678 57 K3 Yoki
28 7165-1 B-41 214 58 fi] 11 WML 21T
29 7167-1 B-38 59 % 156 JA 158 x 60 Kik %
30 7169-1 B-42 60 7K 237 M14 4R 44 FLih
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%R 1 Continued 1
i [ERrES FRILHIE e SRS ESE 3l
No. Inbred lines Pedigree sources/origin No. Inbred lines Pedigree sources/origin
61 7 46 K 46 35 22C 2F 11 ELEEFh 74 Py 287 444 x 255
62 014 oy AR 75 DY Y (DY x [{ 334) x #EHLY
63 4 344 [FSLFECR Z A x Mol 7] 76 XK 16-3 {2 21 x AViso
64 EANRED/S ARG Ff 77 ¥ 70 B 344 x 422(WF 4 11%%)
65 Py (BFRGLT x BRI > BT 78 O BRI X 30 1331 B
66 ENETY FREIT 42 x ¥ 1917 x Mol 7Ht 79 B 153-2 BRI A
67 W 477 HNE AR HCT77 80 BrA 218 BRI A
68 7 818 (VT157 x 7 63) x 7 63BC4 81 7% 546 C103 Zehk
69 T 842 T 63 x Mol7 82 T 49 4 344 x KF 138 fRIRTEAS
70 i 853 [(FEHLY x [ 330) x # 5P 83 Hog-1 ATE
71 & 11 FNes 84 83 FNES
72 Jedi 11 Mol7 x 330 85 22 (M7 x E28)F1 x ik 9 5%
73 Hg 75/02 CEETSN A
F2 7035|497 85 M EXRBRZHKNENEMEFEE K PICE
Table 2 Allele numbers and PIC values for SSR loci found in 85 maize inbred lines
45 SSR 54 ERITH [ AR PIC fi§
No. SSR primer Repeat sequence Bin No. Allele No. PIC value
1 nel30 AGC 5.00 2 0.30
2 ncl33 STGTC 2.05 2 0.28
3 phi006 CCT 411 6 0.75
4 phi011 AGC 1.09 4 0.70
5 phi014 GGC 8.04 2 0.49
6 phi015 AAAC 8.08 7 0.75
7 phi024 CCT 5.01 4 0.73
8 phi027 GCGCT 9.03 3 0.57
9 phi029 AG/AGCG*** 3.04 4 0.72
10 phi034 CcCT 7.02 5 0.64
11 phi041 AGCC 10.00 5 0.56
12 phi046 ACGC 3.08 2 0.35
13 phi047 ATC 3.09 3 0.55
14 phi049 ACT 3.01 2 0.18
15 phi050 AAGC 10.03 3 0.57
16 phi053 ATAC 3.05 4 0.80
17 phi056 CCG 1.01 4 0.50
18 phi057 GCC 7.01 4 0.35
19 phi059 ACC 10.02 3 0.41
20 phi062 ACG 10.04 2 0.24
21 phi063 TATC 10.02 5 0.62
22 phi064 ATCC 1.11 6 0.81
23 phi065 CACTT 9.03 4 0.67
24 phi072 AAAC 4.00 ~4.01 4 0.59
25 phi073 AGC 3.05 4 0.68
26 phi076 AGCGGG 411 3 0.65
27 Phi078 AAAG 6.05 5 0.67
28 phi079 AGATG 4.05 5 0.64
29 phi080 AGGAG 8.08 6 0.50



22 T ok B % 15 4

%R 2 Continued 2

%' SSR 5149 HIZIFT Pl LAY PIC {H
No. SSR primer Repeat sequence Bin No. Allele No. PIC value
30 phi083 AGCT 2.04 4 0.71
31 phi084 GAA 10.04 3 0.46
32 Phi085 AACGC 5.07 4 0.72
33 Phi087 ACC 5.06 4 0.64
34 phi089 ATGC 6.08 3 0.59
35 phil02228 AAGC 3.06 3 0.55
36 phil08411 AGCT 9.05 3 0.65
37 phil09188 AAAG 5.03 8 0.67
38 phil09275 AGCT 1.03 5 0.69
39 phill2 AG 7.01 5 0.41
40 phill3 GTCT 5.03 ~5.04 4 0.55
41 phill4 GCCT 7.03 5 0.69
42 phill5 AT/ATACH % 8.03 2 0.45
43 phill6 ACTG/ACG#*** 7.06 5 0.65
44 phil21 CCG 8.03 2 0.26
45 phil23 AAAG 6.07 3 0.64
46 phil27 AGAC 2.08 3 0.63
47 phi227562 ACC 1.11 6 0.67
48 Phi233376 CCG 8.09 5 0.69
49 phi308707 AGC 1.10 4 0.62
50 phi328175 AGG 7.04 4 0.66
51 phi331888 AAG 5.04 4 0.53
52 phi339017 AGG 1.03 5 0.38
53 Phi374118 ACC 3.02 3 0.61
54 phi420701 CCG 8.00 3 0.62
55 phid23796 AGATG 6.01 3 0.32
56 phi444880 AAG 9.06 ~9.07 3 0.57
57 Phi96100 ACCT 2.01 6 0.69
58 umcl061 (TCG) 6 10.06 4 0.42
59 umel122 (6T 7 1.06 6 0.52
60 ume1124 TCCC 1.05 3 0.55
61 ume1143 AAAAT 6.00 6 0.71
62 umel 152 (ATAG) 6 10.02 4 0.65
63 umel153 (TCA) 4 5.09 4 0.73
64 umcl1161 (GCTGGG) 5 8.06 7 0.78
65 umc1196 CACACG 10.07 6 0.69
66 umcl1277 (AATA) 5 9.07 ~9.08 4 0.65
67 umc1279 (CCT) 6 9.00 2 0.40
68 ume1399 (CTAG) 5 3.07 4 0.63
69 umec1545 (AAGA) 4 7.00 4 0.63
70 umel1555 (TTCA) 7 2.03 7 0.53

12 ik 122 HABL5H
1.2.1  SSR ARiTa#7 Y PCR P A RAE AR RS O EATHAC N 1,

KM CTAB #ARBOUF4EAL DNA. PCR §7H8 R JUHACy 0, BRARAFICH 9, dar Bt 4 o i AL LR
SRV T e B i L VA R AR S8 CIM- B0(GS) A3t 4% 1E 25 (GD) 4% 28 X GS=m/ (m+n),GD=
MYT(Laboratory protocols) 1-GS 15, Horp m FORIER R RIEA A H 50 3
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Fig.1 Cluster analysis using UPGMA based on double —centered GS matrix among 85 maize inbred lines
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Table 3 Cluster results using UPGMA based on 70 SSRs among 85 maize inbred lines

R Groups

H &2 &

Inbred lines
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Fig.2  Principal coordinates analysis of 85 maize inbred lines

2.4 FhRFEBEREE SN

VI 6 A ZSTERE P RUEE (] P 438 % AR L R 4,
ZER IR 4.6 DB N - BB L AL R B
0.76, FEN TG AL R BOR KL Fh T ISR i
=4 0.81, Reid R BT HE A 0.72. ZEREHF-1Y

AL RECN 0.62, HAIR AL 20 5 5 U7
S HAHERP BT RS A R B R R 0.67, RGP
Reid [R5 A5 AL R BURAR R 0.53, 115 A B KR
TS HERE P RIRE )P X B AL R ), 2300k 0.72
0.68 Fl 0.61,



6 1 INAA A FIFH SSR FRICHISTE 85 4~ Tk H 28 R IME 2Rk 25
x4 TREBHBANSHETEHBREBRURE
Table 4  Average GS within and between groups
et Fis 18 i N it JETIF-k FRARELL Vel

Germplasm group Reid Tropical Lancaster SPT LRB Local

i 1 0.72

P T 0.64 0.78

AR 0.63 0.63 0.77

RS 0.63 0.64 0.65 0.76

RRLLA 0.65 0.67 0.65 0.67 0.81

i 0.53 0.56 0.62 0.55 0.55 0.75

HRAE 6 AP T SSHE (] A 3t A% 10 B8 (R 8 4 ), 4
HENJ IR R G R EW . S5 R iR fyE
DU S-S o i 25 2% ¢ 2R 58301, Lancaster FIR F R Reid

REMLocal

005

SRR Z M EA —E R RS R REM S H
MIERERD BUR LR DL R BN (GR 4), KGR R R
(Bl 3).

T Hh B Tropical
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RALBLRB

3 6NMBEEH NI REX EH
Fig.3 The Neighbor—Joining (NJ) tree based on Nei GD for 6 groups of lines
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Table 5 Absence rate performed on SSR data among 6 groups of lines

LS Ky 7 2 RIE RS R ET B P Vel B
Germplasm group Reid Lancaster SPT LRB Tropical Local Average
BRI (%) 2.8 52 2.8 26 1.9 18 5.6
3 3 fii 715 B, PC1 EARBRIMTRAT 1AL 7345
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