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{Introduction] To introduce the application of gencralized multifactor dimensionality
reduction (GMDR) method for detecting interactions, especially gene-gene interactions for
quantitative traits. Principles, basic steps as well as features of GMDR were discussed, illustrated with
a practical research case. As an interaction analysis method, GMDR was model-free, available for
studies on different outcome variables including continuous ones, and permitted adjustment for
covariates to improve prediction accuracy. Evidences of its capacity had been supposed by research on
different diseases, e.g. nicotine dependence. GMDR method was applicable to different types of
samples and outcome variables, which was superior to other statistical approaches for continuous
variables in some aspects.
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B (15 H R L BRI 5 — & FKF) , Brid
# Xt F 4 A R 4 3 (combinatorial partitioning
method ) 1 B il £ 43 #: (restricted partition method)
S oA S BT AR KRR T B A,
Hx—E R BARE, YHREEMNMNELL 10
MEFERFEA |ALEZE N SERE BRI
BK, SLEan SRR B S BT R L il in R
HBR ~ SOLEER, AT AA RSB A,

% F PR, GMDR 3 MDR#47 TH &, fT A F
EERERERMT, EEHADTEESHN
HHE,EHNBEEHOEMEZ . HGMDR
R—FMITER S8, Bt &7 d H b
EYM TR HTER, B RA 3 — P But s
Ho EHEEEE-EEZEEHMER-FEL
HERAMERPAA R AT,

$ £ X ®

[1] Ritchie MD, Hahn LW, Roodi N, et al. Multifactor-dimensionality
reduction reveals high-order interactions among estrogen-
metabolism genes in sporadic breast cancer. Am J Hum Genet,
2001,69(1):138-147.

[2] Tang X, Li N, Chen DF, et al. Recent advances in applications of
multifactor dimensionality reduction for detecting gene-gene
interactions. Chin J Epidemiol, 2007,28(9):918-921. (in Chinese)
PB4, kT, % BHEFREEMTER-ERXEE
FAIRIN IR, PHERITNER®,2007,28(9):918-921.

[3] Lou XY, Chen GB, Yan L, et al. A generalized combinatorial
approach for detecting gene-by-gene and gene-by-environment
interactions with application to nicotine dependence. Am J Hum
Genet,2007,80(6):1125-1137.

[4] Tang X,Li N, Hu YH. The application of multifactor dimensionality
reduction for detecting gene-gene interactions. Chin J Epidemiol,
2006,27(5):437-441. (in Chinese)

B ER, ke MAZETRERMTER-EETEE
R SPERITIRERE,2006,27(5) :437- 441,

[5] Hahn LW, Ritchie MD, Moore JH. Multifactor dimensionality
reduction software for detecting gene-gene and gene-
environment interactions. Bioinformatics,2003, 19(3):376-382.

[6] LiN, Tang X, Chen DF, et al. Identification of gene-gene interactions
related to the etiology of complex disease: a multifactor
dimensionality reduction-genotype pedigree disequilibrium test.
Chin J Epidemiol, 2007,28(10) : 1036-1040. (in Chinese)

R, R, RKH ,F. ERERRENRPEERZEER
ot ETERIEEAVENEHFRER. PERTRE
Z%7,2007,28(10) : 1036-1040.

[7] Chan IHS, Tang NLS, Leung TF, et al. Study of gene-gene
interactions for endophenotypic quantitative traits in Chinese
asthmatic children. Allergy,2008,63(8):1031-1039.

[8] Motsinger-Reif AA, Reif DM, Fanelli TJ, et al. A comparison of
analytical methods for genetic association studies. Genet
Epidemiol, 2008,32(8) : 767-778.

[9] Lee JH,Moore JH,Park SW. et al. Genetic interactions model
among Eotaxin gene polymorphisms in asthma. J Hum Genet,
2008,53(10) : 867-875.

[10] Lin E, Pei D, Huang YJ, et al. Gene-gene interactions among
genetic variants from obesity candidate genes for nonobese and
obese populations in type 2 diabetes. Genet Test Mol Biomark,
2009, 13(4) :485-493.

[11] Wu LSH, Hsieh CH, Pei D, et al. Association and interaction
analyses of genetic variants in ADIPOQ, ENPP1, GHSR, PPAR
gamma and TCF7L2 genes for diabetic nephropathy in a
Taiwanese population with type 2 diabetes. Nephrol Dial
Transplant, 2009,24(11) :3360-3366.

(12] Liu JH, Sun K, Bai YY, et al. Association of three-gene
interaction among MTHFR, ALOXSAP and NOTCH3 with
thrombotic stroke: a multicenter case-control study. Hum Genet,
2009, 125(5-6) :649-656.

(BB B 9: 2009~12-23)
(AU KAR)



