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Structural equation mixture modeling and their application in analysis of SNP
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Abstract ;: To analyze SNP data of GAW17 by Structural equation mixture modeling (SEMM ) , and to provide a new
method for the study of genetic statistic . The data is provided by GAW17, it contains 697 individual, 22 autonom-
ic tens of thousands of SNP and the SNP simulated 697 individual trait characteristics. In this study, randomly se-
lected the four SNP from chromosome 1 and three quantitative traits as a research variable , which were analysised by
latent class and mixed structural equation modeling. According to four SNP data, the crowd was divided into three
potential categories, each category probability were 0.53, 0.34, 0.13. Factors mean Q of latent class 1, 2 and 3
are —4.029, -2.052 and 0. We knew that factor mean of latent class 1, 2 are lower than 3 ( <0.001). So we
have reasons to think that structural equation mixed modeling integrated the structural equation modeling and latent
class modeling thoughts, formed its own advantage, which can be used for processing classification latent variable
and continuous latent variable data.
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Table 1  Gene and SNP index 2 RS
Gene SNP

dbSNPbID Genetype 2.1 ig E g_é %u *ﬁﬁ!

C153592 GG/GA/AG/TT N N ' .

o e SLER A HTR Mplus BRPFSER, S5

ANKRD38
C153594 CC/CT/TC/TT
C183595 GG/GA/AG/AA
R2 FAREINBREHMSIER
Table 2 Model fitting index of different category numbers
R LL BIC AlC 2 G2 df p

2 — cluster -1760.356 0 3632.007 3 3554.711 9 2659.823 5 627.747 7 63 0.000
3 — cluster -1505.4890 3 181.194 4 3062.978 0 140.752 7 118.013 8 54 0.000
4 — cluster -1479.170 0 3 187.477 4 3028.3399 92.913 6 65.375 7 45 0.025
5 — cluster —-1462.350 2 3212.759 0 3 012.700 5 44.901 9 31.736 2 36 0.670
6 — cluster —-1457.046 8 3261.073 2 3.020.093 6 25.5109 21.129 4 27 0.780
7 — cluster —1454.447 8 3314.796 3 3032.8956 13.474 6 15.931 4 18 0.600
8 — cluster -1452.984 3 3370.145 4 3047.3237 8.684 8 12.359 5 9 0.190
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Table 3 The conditional probability and latent class I o5 L), 250 1 e R s
probability of SNP which in three latent class
SNPS = e = .
Genetype 2501 2502 2003 R4 BHNBTESEETEWREKEE
Gene  ADSPD 1D Table 4 Strength of a relationship of the observed
0(GG) 0.003 4 0.018 2 0.644 0 able Strength ot a relationship ot the observe
CIS3592 1(GA/AG) 0.0177 0.9365 0.1890 variables and latent variables
2(AA)  0.9789  0.0453 0.1670 Loadings Clusters R
0(CC) 0.0091 0.0089 0.7885 C183592 0.875 0 0.765 7
ANKRD38 CIS3593 1(CT/TC) 0.0483 0.8798  0.046 6 €153593 0. 830 4 0.689 6
2(TT)  0.9426 0.1113  0.1649 C183594 0.850 5 0.723 4
0(CC)  0.0029 0.0046 0.8363 C183595 0.836 8 0.700 3
C1$3594 1(CT/TC) 0.1048  0.9650  0.046 3
2(TT)  0.8924 0.0305 0.1175
0(AA)  0.0051 0.0055 0.3837 224 BUH T30 i R -k ey, 45 0 ey & 1
C1$3595 1(GA/AG) 0.0598 0.9628  0.5219 ITREIE 4% SNP b i B 1 e 2, B0 s, T A
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Table 5 The comparison of model fitting index between latent class analysis and mixed

structure equation in different category number

g g RE ST R
il X BIC AIC df p X BIC AIC df p
1 -cluster 21098.3058  5166.2873  5129.9130 72 0.000 21 096.839 14 000. 298 13923.003 72 0.000
2 —cluster 2659.8235  3632.0073 3554.7119 63 0.000 2 522.637 12 156.212 12033.449 63 0.000
3 —cluster  140.7527 3181.1944  3062.9780 54 0.000 143. 608 11 557.886 11389.655 54 0.000
4 —cluster  92.913 6 3187.4774  3028.3399 45  0.025 106. 470 11 585.521 11371.822 45  0.000
5 —cluster ~ 44.901 9 3212.7590 3012.7005 36  0.670 77.437 11 630. 021 11370.854 36 0.001
6 —cluster ~ 25.5109 3261.0732  3020.0936 27  0.780 97.437 11 696. 860 11392.225 27 0.000
7 —cluster  13.474 6 3314.7963  3032.8956 18  0.600 72.745 11 743.968 11393.866 18 0.000
8 —cluster  8.6848 3370.1454  3047.3237 9 0.190 70. 385 11 798.102 11 402.531 9 0.000

HI3R S AOTETEZE I o0 IR 5 45 4 5 R AR L A

ST N e AT o 3 B S AR B B 45

OIFTER AL, FERS SNP BEAT AR 0 A g I A, 3 o SR—EL

xR6

EMHRERARESHMEIT RS LKL F]

Table 6 Parameter estimation table and classification ratio of Structural equation mixture modeling

21 25 2 25 3
AR R b . Wy b T bk . Wy b T P .
. . ZRLAES i . R : oo VRIEDR
Br B L 4 E I 4L
01 1.000  0.854  0.028 30.924 1.000  0.854  0.028 30.924 1.000  0.854  0.028  30.924
(o) 0.304  0.648  0.030 17.114  0.304  0.648  0.030  17.114  0.304  0.648  0.030 17.114
03 0.130  0.466  0.040  11.802  0.130  0.466  0.040  11.802  0.130  0.466  0.040  11.802
LS
0.53 0.34 0.13
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Table 7 Factors mean 0 of three Latent Classes

KT fE FRifEDR t
e 1 -4.029 0.223 - 18.903
WAET 2 -2.052 0.168 -12.238
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