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[ Abstract] To introduce the application of a multifactor dimensionality reduction-genotype pedigree
disequilibrium test (MDR-FDT) for detecting gene-gene interactions in the etiology of complex disease. A
brief overview on the basic theory, implementing steps and features of MDR-PDT were described, and a
practical research case was demonstrated to application of MDR-PDT in nuclear family studies. The MDR-
PDT approach was the extension or development of conventional MDR method which could be used for
MDR-PDT was a new
nonparanetric and model-free method which might use additional family members in the nuclear families

detecting gene-gene interactions in families of diverse structure. Conclusion

and had a good power to identify gene-gene interactions,
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1. geno-PDT BEED  H R BORERES
WEREERABEWFERAMGKE, HEEITIEP
BENAERRLE., FXHMRIAMBELRER(BRK
AREFEMERIEZEAFHMERLRY . HERH
KGR EL—-AMERHE AHSE)HMM
“ZTEER (trio), A A — B R §E % { discordant
sibpair, DSPY AR EX FEEHFNEFR). BLR
FETFERBABEOFXFZNAREEIR trios
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geno-PDT H i 1A,

34 BEREENSHERUASHTTE,
M EREAHS A geno-PDT &HITE/DMFHM t,
MELEAA(BTRIAKE KX, MEXLAS
foo XH,EMUE » EEHHXEFEHREEZER
H-THEERMMRKENEL(RERKE) . HEK
R, At B AR R ERE =0, XZH AR
7 geno-PDT W id B F I, % 7T LUE A R 4 & F6
ENEEAYNHESRFEETFEXRKRCHERY
(EXRBEHHRBG TR S,

B4 REBEGEEEKHESH geno-PDT &
BE i BN MDR-PDT A RERRBEHE.
HAL—FPERAREXTEFRUAEFH . R
ML, ERE geno-PDT HWER , EREFRAH
D(gMEB¥5MEEARNMER, AR ITEE P2
—BPTT, Bt MDR-PDT {TE £ T B H A&
B geno-FDT fE A R A KB R E TR,

ESsH HrAUERLNAERNHEEER
b, R E R KW MDR-PDT it {l1E % 2 4
AERTERAMNRGEITE, FHEERE R
- AT AR AL,

65 M EEMEARTHI R, BH R
Rk, HABEEFEE, PHRB2-HAHERE
BUASSRERRET L ETMRR T RH
FTETHERLRRZRH B HEVELGEE
HEE 1000 WL F)HE MDR-PDT B & T &8
“GRMHESFTREHE P E,EFRELATH
T, PENZERMEST"H MDR-PDT %
FRAF(EEFEIFI)REELAGRE T BHK
11 52 5 B 5 R 4R A 08 3 28 1 0 SR A o T

EHEAEBREL 2 MISAMER-EFERCIER
FFHTRES, T2 MU LSRR EER
ARG RS M.
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LA Martin 2" 75 32 9 4 A BT 89— TUBE
AL B MDR-PDTH 43 frid 2. &R MBT R
W (AD) B 1E W B (the Collaborative
Alzheimer Projec, CAP) BT 533 % &, L

1, 2018 % DSPs, #i7 VR22,.LRRTM3 1 APOE 3
AEREAEBZTERN AD WEWR., HFixd
EEHEEABHREE M (SNPOEEREGNLE
1. & VR22 1 §F CTNNA3, fi F 10q21.3,
VR22FI LI mis—fh o EHE A, S5 40 M0 8 B A
HR,HH VR FFERKEHRE ADEMEMER
FEEWEEZ — B AHRE NI EEATE
RADMIRERE; LRRTM3IEZFHHET VR &
HHBETASTRE, AEFAERDENE RS
HRBEEL, TES AD RHE £, Martin %%
BT HAFH 3 1 SNPs(SNP1-SNP3)E MR ER
fi8;APOE B AD XB A TR -ERNKEEN
RN, FERTAAN AD M5 RER .

F®1 TR ERE S RE S

idl s SNP e M
LRRTM3
SNP1 31925617 0.43/0.57
SNP2 1942780 0.20/0. 80
SNP3 rs1925583 0.45/0.55
VR22
SNP4 5997225 0.21/0.79
SNPS rs6480140 0.39/0. 61
SNP§ rs7074454 0.37/0.63
SNP7 57070570 0.28/0.72
SNPB rs12357560 0.23/0.77
SNP9 rs7911820 0.37/0.63
SNP10 rs2126750 0.35/0.65
SNP11 rs1786927 0.41/0.59
APQOE?
SNP + 3937 15429358 0.10~0.42/0.58~0.90
SNP+ 4075 rs7412

th:  APOE BENA IHSUEE 2.3 M o4, 4T 5HME
AR - W2 S3EF MRPELEARELFH I 4 M2+3 MW
S EmE

FH MDR-PDT B4 %3 X & SNPs M ] B
AT A REH N1 MMIEAMER ]
HAPOE-AE M BERAFIT#E XL (1=8.24, P<
0.05) ;33 F Bz SR, BT AT 45 APOE-4 1 #
RMYAFHEITERENL (1=6.60~8.75, P #<
0.05), AP APOE-SNP2H B MR REH R AR A
(¢t =8.75), 51 $b—4- & £ §§ APOE-4 #]SNP1-SNP2
BOd A FEN(+=5.08,P<0.05); 3 T3
AN AR, FF A A5 APOEAW R B/ &
H¥8 Y (r=6.21~8.94, P < 0.05),
APOE-SNP1-SNPO BB KRR H T BER K (1=
8.94), BFE2,
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B EREM: L) APOE.SNP2 h AT BN HE R
BEP{NAPOE4EH T AAHITEEL(OR=
5.99,95% CI:3.22~ 11,12}, SNP2 £ % W W M
APOE-SNP2ZEAEFMA LG T B X, AT #
JRAPOESNP EE X EHE A WEE T &
APOE-4BFTEM B MM m M4 R, LI SNPL.
SNP2 AHABMEA D, ZE SNPL.SNPZH LR
E3FN,ERENXEEATHEREITEEX
(OR=2.14,95%CI:1.30~3.52),

E2 BT AD B A — R R HEH MDR-PDT 447

PR B R
1 84 SR 3 Pl
1 APOE 8.24  <0.05
2 APOE-8NP2 8.75  <0.03
3 APOE-SNP1-SNF9 8.94  <(.05

#: B R 2 R B Permutation test BE 1000 R W R; 1~3

A AL 1000 Y E B (Y5 7 955 3.08 4. 26F15. 50
W FRMACEERATHHER, 14
logistic BiA4¥ SMDR-PDTH# R APOE-45 AD
FREER,B—HEHRREEE EHHF T SNPs
ZEEEXTIEMLRERNAD M LRE, WEHK
9.2 MDR-PDTIR % ! /) APOE-SNP2 3z B¢ F &
TIAE & AF logistic HH A A EH, X[ RER M
T APOE FEBRERBEANSGH. FIEMT
ExBEREANAHEREMN & B X LE A,

MDR-PDT H. £ 4 B logistic BIRA%LEF K.

W

MDR-PDT 5 R MDR R B FR AT
BREMNKBERIFNZHFERZELEN, B
MDR-PDTHI# R EESH A KB FREESLH
s, EHTEAERFAMR FHER-BEZE
R, A4, MDR-PDTiE B A geno-PDT Y £
B ESFATRERRFETRERRNER L
HBAFHFERERERRERL, HERATE
Fheg e B B0 HE Y. Mardn BV ERR
MEMNEEME FRAAERURTFENRAU K
4 F 1T T RIS, & RRH o8 Tl 200 4 trios
200 ™ E A DSPs(F % P @45 7N 8% [ g 1 —
MEBBRIRYARSEREH, 2 1 MIE2
S 3 M ST EAMBHERCT BHR)
BIfE0.042~0.054 2 [8), £ EH 200 T trios B
REMEDHHBALE M AZE AN EHREF

T ,MDR-PDT 5 t4 MDR ¥ B4 & % % 88,
FREEMANIEE ALY ~100%; FEMNEH
RN R RS EETE
B, R REEMER, MDR-PDT B 3 BE R &
FlRfh MDR.

5E# MDR MG, MDR-PDTEZEH R’ 18
B3 IE . B % 2 MDR-PDT % A geno-PDT I 75 15,
BEHERANESEHEEAFHHTHLRRSD
ENMFERAMFELE R BTHALER, EST
SWRBE, Martin F BT A—THE P&
#— DSP M E & DSPs BfMDR-PDTHIH BE,
HEEM A F M9 A 26, MDR-PDT
BEESRORBETEM, FAHE S,

H&,MDR-PDT (LR Pt 10 ik F B3
HEEAEAE, /TG MDR 897 &, RIS
MDR W [F]H 3% B T 32 LB AL ( cross-validation ) #1 HE
FeRFmA RS RERE BFEATIRIE
— ¥ ¥ (consisitency, CV) & X.F &5 il & =
{prediction error, PEVR/MNWER{E A REZELE
AEM, HEXRIAP, E2UMCVAMPEFE
MR BPEERAKCVHANEMARNAEES
8 PE K¥, 8 # RATEME PE KEMER CV
B, Mel %™ @t i3 ARSI G R (EE.FE
EERBEHFIRE)LUESEERHLLRIEY
MDR 44 RMEW, SRER . FLEAXLLER
X BB IR B RA R, A EHimE
AREEFARAR ] RERWRK, EEHFIRE A
HEARF ARG L E T EFERAMENBE,
MEZ XM EREHPRRUSHER T LR
EMEM MDR &R -BH . HEAEEAMIEE
FEAEMER, HikMDR-PDTHE 8 E&#ER, X
FATIEEE M HEFI R 8, % & f k- S A5 5 3
YA ST K BR . X8, MDR-PDTBE T A1 F 84~
MEN IR A THTFE M ANXEEREN
SN FHREEEEAZHAGTFNER S MAE
MEEER. HEFWFRERY, RN Ry
1% & H 7% 54 R A& 5 [ B i B A0 X BHE
BA %™, Hit, % MDR-PDT 44 B hi &L
TWEKAZLBIUENT . FHRE—PHDIR.
Tihh, R TR (UK P AR AR BN AR 2 B R
MDR-PDTIHMBRERESFENREE, —FHE, T
EREESRR B E 3 500 A0 A SUR ST
SR RIET A E T AR YT T A S
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HEFRHEK, TURAZT ogistic [ H#H &
XFMDR-PDT 8 45 5 #1740 0F, EVR B B 5 £ "B
S Eng R — 2 WA MR EER A SHEHET
MDR-PDTHHT, Bt BB HH# BXNERFX
SRR 4, KA LI logistic F IH % iX #
HEGH ¥ EXNZEERERMHTRIE. A
F 4 19 B 55 3K Al o, B R & iE B MDR-PDT By 7
MEMMAERBNREMERAETHNE, XNF—
BRH LI logistic IHM FEMHHHFIHLER
BT T WL,

MDR-PDT £F# MDR M+ EHT B, AR T
MG ERNEOCREATR, BB b9
WEEAEFERA RFRRE" AT REE
E—ERRRE, U ZFEETREHATRARR
UERERANT RFENR, X EEEHE I HF
REARERATEERFZERANT BEREH,
HHE-IKWT BREZSBIL TR IAZLEE
HTAW AR TFRAGRAERS N EEER
HITREEMN. REWME, MDR-PDT{T & & 8 T
BEOEFMRASWER-RAZTEAN—FE YK
FE ENFETRERABRBNAZEMER IR
AR ERITAFFRN K HER, TIENE
FEFAMERLSBRREE FEEEANLNENME,
B EERFARERTREMTAEFEER L,
EEAMTYREFBHNTRBERR, F2EHE
INVHEE R E M.
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