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[Introduction] This paper introduces: a method called model-based multifactor dimensionality
reduction (MB-MDR ), which was firstly proposed.by Calle et al., and can be applied for detecting
gene-gene or gene-environment interactions in genetic studies. The basic principle and characteristics
of MB-MDR as well as the operation in R program are briefly summarized. Besides, 'the detailed
procedure of MB-MDR is illustrated by using example. Compared with classical MDR, MB-MDR has
similar principle, which merges multi-locus genotypes-into a one-dimensional construct and can be
used in the study with small sample size. However, there is some difference between MB-MDR and
classical MDR. First, it has higher statistical power than MDR and other MDR in the presence of
different noises due to the different way the genotype cells merged. Second, compared with MDR, it
can deal with all binary and quantitative traits, adjust marginal effects of factors and confounders.
MB-MDR could be a useful method in the analyses of gene-gene/environment interactions.
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AR AR O 0T BB LU 5 T A
FEAS TR 05 151 % HE N 4 3 sl 3 RE AR B/, F
TARIEATH R B GETHHEWT , B = Bl PH P s
PO 28 QT TE ML IR 24 T BN R4 b Bl
IR @I I 2& R 19 11 BRAOV (marginal effect) ;
&)Y PEHI fFFE LA (phenocopies ) Flis % 53 i 1
(genetic heterogeneity) 25 M 57 B}, 45 1140 AE (power )
AR © 1R T4 8 MDR ) 5 B
Lou 5" #i&i11 T GMDR, 1fif MB-MDR 5 GMDR [ [X.
T FEEAE T2 A5 T S0 RS BRLOTAR 1 SO
) 5 BV 3k B d A R Y 7 i R IS AN Rl . MB-
MDR i i % 250 A% ( RIS [A] ] W2 7K1 1 40
C;) 5 e R AU FSIRAG 507 114 {1 15 A 40 R A5 X XUz
FATTAS IPTAL o 2R OCHRAG 50 i P (AT RERIRE T
TR Z0) 5 M5e w1 BE (TR )7 BRI 0.10) 4
LE T 31— A~ 22 A 7K1 (H L L0 251 1 —4E 4%
411 GMDR F- AN 38 128 1153 5 35 (0L SR 4R A0k X6 XL s
BATTAEHEATVRAL TR 0T BROTAR NSRS T 43
YA (TR R A TIRZ4 A +) 5 s ds e iy (e (an

3  MB-MDR 5isc HAE IS = 4%

HES SNP1 SNP2 SNP3 NH:  BetaH" WH* NL! Betalr wr Wi aP{H"

1 rs1805192 rs4253778 rs1800206 5 2.003 9 110.821 3 -1.5577 76.181 110.821 <<0.001

2 rs4684847 rs1805192 51800206 1.940 3 109.382 4 -1.8185  94.019 109.382 <<0.001

3 rs1805192 rs1800206 rs135539 8 1.964 7 104.013 2 -1.5375  52.732 104.013 <<0.001

4 rs3856806 1805192 1800206 10 1.8893 103.067 3 -1.8440  89.459 103.067 <0.001

5 131805192 rs10865710  rs1800206 8 1.926 6 103.03 4 -1.6884  80.353 103.03 <<0.001

6 1310865710  rs4253778 rs1800206 4 1.9672 101.5 5 -1.5235  73.26 101.5 <<0.001

7 151805192 1s9794 rs1800206 7 19153 100.988 3 -1.7135  87.488 100.988 <<0.001

8 rs4684847 rs9794 rs1800206 7 1.8475 97.591 3 -1.4234  64.701 97.591 <<0.001

9 1rs3856806 rs9794 rs1800206 9 1.818 8 96.85 3 -1.56 72.87 96.85 <<0.001

10 rs709158 rs9794 rs1800206 7 1.836 5 96.422 4 -1.5 70.567 96.422 <<0.001

11 rs709158 rs1805192 rs1800206 7 1.8155 94.529 4 -1.8332  96.382 96.382 <0.001

12 rs3856806 14253778 131800206 3 1.974 8 95.473 3 -1.4543 67.156 95.473 <<0.001

13 139794 154253778 151800206 3 1.974 8 95.473 3 -1.3142  51.454 95.473 <<0.001

119 rs4684847 154253778 rs135539 1 0.8177 4.553 0 NA NA 4.553 0.441

120 rs4684847 rs10865710  rs135539 0 NA NA 1 -0.526 8 4.817 4.817 0.452
T HZEB AITHE G IFEG HERI M 28 H I Wald (85 "L I BAI0AS & IFEG LB 280G /L2 Wald {55 “Waw=max (W,

W) 5 "l B IR A5 AR IE P AR, B BOA 1 0009k 5 PAECATHR  RIZEA 1Y PAE S/, B4 120 /9 PR
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