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Molecular Evaluation of 180 Maize Inbred Lines by SSR Markers
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Abstract:22 SSRs covered the entire maize genome were selected to fingerprint a set of 180 maize inbred lines
preserved. Totally,129 alleles were detected by these 22 SSRs, averaged 5.9 per locus, ranging from 2 to 13. The
average gene diversity was 0.583,and the overall PIC across all these SSRs was 0. 528. Model-based clustering a-
nalysis indicated that all these 180 inbreds could be seperated into 5 distinet groups,agreed well with the heterotic
groups of Chinese maize inbreds. Results from the F-statistics and the analysis of molecular variance ( AMOVA)
showed that the genetic differentiation coefficient among model-based groups varied from 0.021 to 0. 079, and the

total genetic variation among these groups only accounted for 3. 38% , the rest (96. 62% ) was observed existing

within these groups.
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k. ARXBRA SSR IRIER A 180 FEXH
RRME SR FRESEWHT T REDHT, N
BFAFLERAXRANEZRRE  AEREHT
Rt —EHBREF,

1 HBEF*

1.1 ##

B0 BEKRAXRFEERABNEM LN AHE
I bR 4 1L 75 4 AR B B AR A 0 o o O TR 5T
Fri# &5 M HX R AIERE E KA LM
PRI 6 - B DU (BB V03K B ) Mol 7 (= R4
BE) FF340 (HR KL H BE) (57 319 (PN ) .4 478
(PN Bf) #1 B3 (Fmf8RE) . FRAM MM LA R
B BT AR AW i T T AR BT 4R AL
1.2 F&%

2008 4 7E L 79 KR /M E X R 5 180 4
ERAZRFHE 2 17/ K, 75 b 2 ] o6 £ bk Al —
BWAXRE 08, BHM2-3em ETHELE, R

FTHRE#ED, :
1.2.1 DNARR RACTABEEBREXEHRA
DNA, A Beckman DU-800 % 43 3 % i i &2 # DNA
BB MKE,

1.2.2 PCR{HE®RHM 22/ SSRiRiCOH T
EKM 10 FY ik, HHBRE T REKE 4 MFid
HERBEREGEYAE 2 MFRE(ELD), X
SSRARIZWBSIMFFI R A ERERARREE
(Maize Genome Database ) M ¥ ( hitp : //www. maizeG-
DB.org) 1 LA TAEYTERARAF SR, PCR
K3 Biometra-T1 PCR {{ I # 47,10l K R #k &
14 & 10 x PCR Buffer (20mmol/L Mg’* ) 1pL,
Immol/L IE X SSR 3| #)%& 1pl,dNTPs(25 mmol/L)
0.2ul, Taqg DNA B4 % 0. 4ul,ddH, 0 5. 54 ul,
PCR [ R B 7:95C Bl ZE #£ Smin;95C 1 min,
55 ~65C 1 min,70°C 1.5 min,30 P{EFF ;72°C ZE fet
10 min, ¥ 47 6% &7 ¥ T 7546 Bk g 1 b
faER Ik, Y5 B NaOH BB B 6,18 %,

1 SSRUNSUEAN EASHMEN. SHHARARNBESURY

Table 1 Summary information of the 22 SSR loci in the chromosome bin , allele numbers, gene diversity, PIC and Fst among

180 inbred lines

R a4 Bufa fhix fa6] FU LR HHEZHEER £5HEESR MIEN LR
No. Locus Bin No. of alleles He PIC Fst
1 bnlgd39 1.03 5 0.7113 0.6576 0.00337
2 phil122 1.06 ~1.07 4 0.5852 0.5282 0.02988
3 phi083 2.04 4 0.6191 0.5495 0. 05069
4 phil27 2.08 7 0.4872 0.4513 0.08714
5 phi374118 3.02 4 0.4487 0.4145 0.01802
6 phi053 3.05 7 0.6751 0.6173 0.00919
7 phi079 4.05 7 0.4172 0.3894 0.02085
8 phi076 4.11 7 0.6511 0.5905 0.01871
9 phil13 5.03 ~5.04 6 0.7404 0.6932 0.07662
10 umecl 153 5.09 5 0.4365 0. 4085 0.01595
11 phil26 6.00 13 0.8215 0.7996 0.03634
12 phil23 6.07 4 0.5471 0.4456 0.00358
13 phi057 7.01 3 0.5342 0.4776 0.15150
14 phil12 7.01 9 0.5477 0.4806 0.08128
15 phi328175 7.04 10 0.7881 0.7545 0.07977
16 phil 16 7.06 9 0.6635 0.5973 0.00467
17 phill5 8.03 5 0.5613 0.4983 0.01023
18 phi080 8.09 8 0.6844 0. 6450 0.01790
19 umel279 9.00 2 0.4672 0.3581 0.10914
20 umel277 9.08 3 0.4926 0.3762 0.24419
21 umel 152 10.01 3 0.2427 0.2192 0.04083
22 umcl 196 10.07 5 0.7129 0.6652 0.01119
15 Average 5.9 0.5834 0.5280 0.0510
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1.2.3 ¥E4E LA 50bpDNA ladder 94 F Bt
B EESIKE S AR DNA 20 F K/, B4 1 2 GRSSW
HEWR AT EIE, 81 5 SSRIIYHEM 1| M 2.1 SSR B#tE

BB AEBHEHEUNAEMER, WA Pow-
erMarker Version3.25 {1 EE¥HEMEE(A) EHE
MR (He) ME AW E S RER(PIC)™ 8
1A 38 1 25 #6943 7 8 Structure Version2. 3 k4 ;
R PowerMarker 343+ 8 7 A H 3¢ & i) Roger's # &
BEES BT Roger’s #{EMH &, R H Neighbor-Joining
JHEXT 180 4 B R REATR S, Al MEGA4. 0 8k {44
BEKE ", KBEEBREN LR Fse KA Ade-
quin Version3. 11 H f§ AMOVA (analysis of molecular
variance ) BFIHE ",

22 %F SSR ARic7E 180 £ B 3 & AL W 3] 129
MNECER, FHEMIES. 9N, ELBEE2 ~
13, b, umel279 MBI S HR A, X 2
A, phil26 LA KBMBMMENES, ¥ 13 4
(RLA, RAXHSENER(ERBEKT
5% )54 4, WS ERARN 41.9% , FHREA
ZREPESE BN 0. 5834, A5 IR 7€ 0. 2427 ~ 0. 8215; %
WEEMHELEARE R 0528, FIEE 0.2192 ~
0.7996( % 1),
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Fig.1 Amplified fragments of phil26 among inbred lines

FEFIH SSR #Rig Xt 180 P AR R B IE L #E
PR W b R B, % (7 B TR B0 ) 9 R R] SSR
ERZHERBAZAEGERAEFRAHR,
phil12 5 phil16 7£ 180 i} H 38 & & il B # % fif
HAHROA4Ephil 2 HEEEHEMEERELE
HEESES MM 0.5477 5 0. 4806, HE K T
phill6(& 1), ME ML EAELBAXRFAAN
SRR BATG T, K BX BN R 0 BT R i B %
EREESHRALS, K phil12 - 145bp £ E
BERB(E2), XTRSELEEHERETEY],

WMEAXRETF IR PHEHEE T kK,
07 hil12 hil16
206 —a—phi i phi
=
%S 0.5
%iOA
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Fig.2 Frequency of alleles detected by phil12 and phillé
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ETHEAESNREALERER 180 EXKA
RS RAZKER, LB VERNF RS, X8
QHEEMER, KB N PNFEH, 6 Mk
WMBMHBE RN BX3AAHMOERE, P,
340 (108 ) MBFEB M (NS4 HRUABN KB 1K
AMAFE WS X/ FHS (F 3);B73(1158) fl
Mol7(1136) B B LB 2 WA AR 2 X/ T
B ST 319(1109) A 478 (1117 ) W # &l 4
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8% 80000, % K =5 Bf,LaP(D) HEFHE K
(F4),%% 180 MAXRATLIRIZ R S A FEH
25 B¥ (Popl ,Pop 11, Pop Il Pop IV 5 Pop V), B73,
Mol7 #+ 340 1% 5 19 % % 5> 3 Pop Il ,Pop II . Pop
V .PoplVib, 5 319 Fi#k 478 R 4% Pop [ 1, X 5
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2.3 EmESL

AMOVA 47 %8 ,SSR B EZE R4 K BYHE
EFREN RERARNNBETRNEATEREK
3.38% ,BIAREABLEEER (P <0.001) (£
2), B AEMEEML(ERLD) E24MEE
PO AP 15 My S (5 68.2% ) BIES AT E,
RTAEEBEFEIP1PHEEKE, P,
umel277 BEMLE IR, Hik24.4% ,

2 SAEKALEREEN AMOVA 41
Table 2 AMOVA of the five model-based groups

ERER FESE ERASE(%)

2)::): 4 .
Source of p Variance Percentage of P
variation component variation
FHK1E] Among 4 0.11 3.38 <0.000
populations
# 1K Within 355 3.04 96.62 <0.000
populations
.3t Total 359 315 100

HEE S AN BERIEI 3 45 0 (R 3) , BB Popll/
M8 5k B K (Fst =0.079,P <0.001) , & Bk
iR fE 4y 4k Fst AL HE 7 0. 021 ~0.079 Z ],
B PopV/M (fik KL BB/ FHELRE) M PopV/NV
(RKRLB KB/ FL K ) ZEMLKE R E
TKIESE, Fotb B 8] 19 53 L AR K B B K F

23 SREBEAIURERIEEATF
Table 3  Fst values between populations and significance

level above the diagonal

Pop I Pop II Pop It PoplV PopV

Pop I %k ak kK *
Pop I 0.048 wrk rex *
Pop il 0.078 0.079 ot NS
PoplV 0.056 0.049 0.047 NS
PopV 0.029 0.031 0.026 0.021

##x ;P <0.00001; s ;P <0.05;NS:not significant
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3.1 EXPRRBASHEESH

HEl , BA¥ESEXAXRBIESHEETRD
IR BR, KRR B AR, AR E
RRKEKRETFAEFPMNRR WELE, BEEN
A, AR 22 4 SSR ARiCHT R I B (9 F
BEMERGS. IO, FHESHBERR(PIC) N
0.528, 5 F Xie %1 Br#ftifi 69 70 4~ SSR 47ic 7 187
HXFFRE DT EMER(4.14) fF L
PIC(0.615) , XA fE SiX B B MR LTI AE X, 4

ABECIRET0X SSREYEIT RITHEEEE
KEAZRPREME 260 M FER, F53.7 1, &
FAIRE ;3 PIC 35 0.564, 5ARK L RMIE

phil12 F1 phille B AR B &M EE
¥R 9 A8 phil16 {7 K& FHREAEHEMF L H
phil12 i S E 5], PIC Fl He ¥ 5% (0 5 B (040 %
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HISFFAE Y, W PIC 55 He 3508 ; WX L1 2
EABHEIMAREERE THASIEH, NS
HESBPIC S He BiK, Wb, phil12 BEKEH
HHHMN opaque2 AW — M FRic, SHEREEE
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SAKEE FHENEBASEAE 6 MR F MM
AR H LR B A M SR E R E ML E Rk
EA—B, FH A TEBFRIS 0 S M #E
LEHBEREAT T AMOVA 4347, 45 R BR Bk A A9
EAERELERPEESHN(96.62% ), REFKE
BB E R L 3.38% BEXM TR B EAF,
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