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Comparison of Different Grouping Procedures and Evaluation
Criteria for Grouping Maize Inbreds Using SNP Data

LI Nian-nian', WANG Yi-bo’, SHU Guo-ping’, YI Li’, WANG Ai-fang’, LI Ting’, CAO Gang-qiang '
('School of Agricultural Sciences , Zhengzhou University , Zhengzhou 450001 ; *Beijing Lantron Seed Co. , Ltd , Beijing 100081 )

Abstract: Grouping germplasm lines and assisting plant breeding using large number of SNP marker
have become well accepted due to constant price drops of SNP markers brought about by the advance at high-
throughput sequencing technology. How to handle the large SNP datasets becomes an increasing interest, and the
user-friendly statistical methodologies are in demand. In this study, four grouping procedures ( NJ, SNPhylo,
ADMIXTURE + SNPs, and the ADMIXTURE + TagSNPs which we modified from ADMIXTURE + SNPs ) ,
were deployed to group 490 corn inbreds into 3 and 6 subgroups using 525141 SNP markers and their performance
were evaluated with four criteria ( PCA Scatter Plot, GD, PIC and BIC ). The result showed that PCA Scatter
Plot and BIC ( BICgy,, Sgic ) among the four criteria are more powerful in revealing between-subgroup variation,
whereas GD and PIC showed less powerful. All four grouping procedures were effective and could be adopted in
grouping germplasm. Particularly, ADMIXTURE+TagSNPs was the most effective in delineating subgroups with
clear boundary and very little between-group mixing, while SNPhylo was the least effective. ADMIXTURE +
TagSNPs required fewer SNP markers thus would cost less than other three procedures, and therefore was highly
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recommended for germplasm study and marker-assisted breeding.

Key words: maize; clustering analysis; tagSNP; principal component analysis; genetic diversity;

polymorphism information content; Bayesian information criterion
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Table 1 Number of haplotype blocks and number of TagSNPs on 10 maize chromosomes
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Chromosome No. of TagSNPs Chromosome No. of TagSNPs
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5 321 427 BT Total 3618 4849
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PIC A1 BIC 3 /™ ¥k 15 A A9 S0 FF P 10 3 B] A2 57
il THE, ARG A (6). AKX (9) AKX C12) 3
B ARSI BE T B 490 S E 28 R R 3 AN RE
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DA A 38 b, 1M GD Al PIC 40 WV A 17 25 55 )
REJ) 22, ANid & VR R PEA
2.5 AESEHEFENREE

4 B K=3 34 i 2] K=6 B, I NJ 2 B
2 (18249 /1~ SNP ), F] BIC it i1 %) 37 78 [] AH %o 725 S
& BICgy H1 120.1% ¥ Jil %] 389.3%, 34 fill 2k 3.241
¥ ; F SNPhylo 4> 7 (18249 /> SNP ), V. 7 [] AH
X A% S B BICsy M1 160.7% 14 i 3] 345.8%, 34 fin
k2152 £% (2 3), & W NJ 43 # 7% HL SNPhylo 43
TR T P SIS T | 7 ) SOV ) R X6 A S5 38 1)
HEN G SN R A, TR ER AT LS il BIC A5
ADMIXTURE+TagSNPs 43 #f 74 (929 4~ SNP) Y
R A Ny 2.963, ADMIXTURE+SNPs 43 # 15 (511
A~ SNP ) (1) RAFUE Jy 2,682, 1 A4~/ 77 5 10 R %
JE DRI i AR B8 A [T I AS ), 4 ND VA AE B A SNP
BOH K 8249 A~ 511 4> F1929 4~ 1, R A5 1Y Al
My 3.241.2.757.3.181, 1 BIC fili & i (1) NJ 4>
FEE 1 - 24 58 3 3.060 (2 3), 45 FEBI N
1 Il ADMIXTURE+TagSNPs ) 7 i & B i & T
ADMIXTURE+SNPs FI SNPhylo,



39 A I T SNP BFITEK 1S RIS A DA R0 Lt 61

R2 NJEMEAM 3 FABEMALLER BIC & (6 MR )

Table 2 The BIC values of pair-wise comparison between NJ and other three grouping methods ( K=6 )

e 1 e I Hege
Comparison | Comparison I Comparison [l
HE4L ZH (8249 SNPs ) (511 SNPs) (929 SNPs)
Group Parameter
AFEp:  SNPhylo i 4B#%%:  ADMIXTURE+SNPs 3 4F#%%:  ADMIXTURE+TagSNPs i
NJ SNPhylo NJ ADMIXTURE+SNPs NJ ADMIXTURE+TagSNPs

AR AZREZHE 490 490 490 490 490 490
Entire panel

BIC, —614.464 —614.464  —607.951 -607.951 ~759.961 ~759.961
WHEL ERE S 80 61 80 76 80 76
Popl

BIC, -107.001  -87.851 -102.441 -97.820 ~132.804 -125.010
A 2 ERE i 96 147 96 83 96 74
Pop2

BIC, 136.566  -214.758  -115.768 -97.806 -159.513 -120.510
A 3 EEE S 117 89 117 61 117 67
Pop3

BIC, 171722 -128.770  -148.134 -78.715 -180.715 -97.329
AR 4 BRSO i 65 70 65 63 65 91
Pop4

BIC, —87.675  -94.294 ~79.069 ~75.183 -89.860 -128.204
WHE S ERE S 78 47 78 102 78 63
Pop5

BIC, -123.822  -71.151 -107.265 -107.340 -121.515 99316
WHE6 EREZ i 54 76 54 105 54 119
Pop6

BIC, -81.7727 -121.128 ~69.460 -162.396 -85.769 -195.501
N BIC,,  -125.581 -137.835  -109.995 -497.956 -136.800 ~134.956
Within-Group
] BIC, —488.883  -476.629  -162.396 -499.603 —623.161 -625.005

Between-Group

BIC;. BICy,, BICy,. BIC,~BIC, 43 MIZ&/R &AL EAE N SRR A 1~ EHE 6 1 DLnT (s B

BIC;, BICy, BIC; and BIC,-BIC, represent Bayesian information criterion of entire panel, within- and between-group and Pop,-Pop,

R3I ANTEFENEEENERE ( GDyy. PIC,y. BIC,,, ) IR ELLE
Table 3 The effectiveness ( GDyy, , PICy,y, BIC,y ) and sensitivity of four grouping procedures

SNP GDyy (%) GDuw RIBUE PICyy (%)  PlCay RIBUE BICy, (%)  BlCay RIE
H Tk Sensitivity of Sensitivity of Sensitivity
No.of Methods GDgy PICgy of BICgy
SNPs K= K=6 (s—ke/k3) K= K=6 (sxek3) KB K6 (sxexa)
8249 NJ 5.1 8.7 1.706 4.2 10.2 2.429 120.1 389.3 3.241
SNPhylo 4.0 8.2 2.050 5.0 9.7 1.940 160.7 345.8 2.152
511 NJ 1.4 2.8 2.000 2.0 3.8 1.900 164.2 452.7 2.757
ADMIXTURE+SNPs 33 3.9 1.182 42 5.1 1.214 171.9 461.1 2.682
929 NJ 3.8 7.5 1.974 39 7.6 1.949 143.2 455.5 3.181
ADMIXTURE+ 4.1 7.7 1.878 4.0 7.7 1.925 156.3 463.1 2.963
TagSNPs

NJ 71 3.4 6.3 1.893 3.4 7.2 2.092 142.5 432.5 3.060
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5, N BICyy F8 A5 (E 17T LA 1, 253 R 3 4 T BF
it (K=3), ADMIXTURE+SNPs 4% #f £ BIC,y,
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3 FE D7 1 X (B AR X AR S 0 AR AR YRR R
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