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Abstract

Genome-wide association analysis (GWAS) is an effective method to study the associated loci of
complex diseases. In the case of genetic uncertainty, the traditional method uses the gene filling
method to estimate the gene probability, and then carries out the subsequent gene association
analysis. We used a nonparametric additive model to model the data of large samples of genes
with large additive component dimensions but small non-zero-additive component numbers. The
additive component was used as a linear combination tool of B-spline basis function to approx-
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imate the effect relationship of gene probability on trait characterization. The group Lasso penalty
was used to obtain the initial estimator for selecting the non-zero component. Finally, Monte Carlo
simulation was used to demonstrate that the group Lasso method of the additive model performed
well in gene expression samples.
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AR, AR DG 7T (GWAS) [L1#8) V2 03, B HLN FH TR 51 5 52 5295 A G 17 i B Ak
M B MOl AE HZE L GRS B AL AR e N . B AR R IR AL A e R T I S R 5 1, — b I
ZANFEDE, TR 08 (A DGR R s AR, I R B} 2 O A BRI R A DG . GWAS
B FIRBURER N Lz —, FEATHREERG S, NHERAHEUE I REZTRE S
(SNP), FEABERILIKF EREAT RFEA /MR 50 5 2 MR A 2 R AR S A e 2 U0 GWAS [ E
H b I H SR i A DG I8 Rl . #f s SNP S R LI 9G Ik [2] . Klein et al. (2005) #5414 F 1% 77
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FhRIH B FFE &AM G JE RAL st A bR i B ()G N 08 2, BE T @ S T indsi A [27], 454 grouplasso
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2.3. grouplasso ZEEFRSH AT
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Table 1. Frequency of genotype detection
F+ 1. EFEBREN IR

SR
SEPA 4 R TE L
0 1 2
SNP, 0.853 0.127 0.020 0 0.167
SNP, 0.156 0.102 0.742 2 1.586
SNP, 0.314 0.421 0.265 1 0.951

I T AT 3 5 R 51 BB B RTINS Y () grouplasso i bR AR S R R A
B 10 AT T AR rh o A Rl -

Y= ut ) £ (X )+e,i=L0n

BRI u=2, f(x)=-x: H(X)=2x": f,(x)=-3log(x): f;(x)=0,4<j<100=p;: XEJ%E
DEANMs=3, p=100, FAREN=1000, FEHLIRZERMIRAEIEZS 730 BEAGEZA A K BCR 3
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T X IGUERE TR, BRI 7:3 LBIBENL D NI ZRE S IAE .. Sit A m IEME R TN E(TM),
PRI B (FM) PA R BE 25 75 5% 25 (TMSE) i 2.

Table 2. Results of variable selection
Fz2 TEEELER

dy ™ FM TMSE
4 2.31(0.51) 1.24 (1.98) 1.68 (0.13)
6 2.43 (0.52) 1.58 (2.37) 1.56 (0.12)
Al A
e KB 8 2.45 (0.52) 1.45 (2.33) 1.54 (0.12)
10 2.41 (0.53) 1.67 (2.63) 1.57 (0.13)
LR PR - 1.38 (0.60) 0.70 (1.03) 1.74 (0.14)
4 2.91 (0.29) 5.17 (5.16) 1.42 (0.12)
6 2.95 (0.22) 5.22 (5.45) 1.31(0.10)
Al A
I 8 2.96 (0.20) 5.38 (5.73) 1.32 (0.11)
10 2.87 (0.34) 5.43 (5.42) 1.32 (0.11)
AR - 1.92 (0.42) 0.73 (1.24) 1.58 (0.12)

MR 1 AR AT DLRLE, BRI AR O, BRI T SRR I 8 5 2 iR ) A
CLRIIA AN TR 2, SR IR BRI DL 2 IR 2 MR 1 ] v B LR R, A
AAAEARLR IR i, HASHLAE RAR = .

Bl 2 AT T AR rh A B Al -

Vo= u+ Y0 £ (X )+e, i=10n
JKEHL A, (x)=5x, F,(x)=3(2x=1)": f(x)=4sin(2nx)/(2-sin(2nx))
f, (x (0.1sin(27:X)+0.2003(27cX)+O.3sin(2nx)2 +0.4cos(2nx)’ +0.53in(2nx)3); fo=-=f =0.XH

)=6

T EAN K s=4, p=1000 F=FAFIFEAZ E: n=100, 200 F1 1000, BEHLIEZE RN FRHEES 5>
fio X HLHE A OB Huang (19 —8F, (HR23RATIX LA TR REA e E L. FHxdix MR H i
GroupLasso 1 GroupSCAD & i [ feit:, 152 R # 3.

Table 3. Results of variable selection
=3 TEEELER

ds ™ FM TMSE
4 3.13 (0.89) 1.71 (2.03) 2.03(0.22)
6 3.04 (0.82) 1.67 (2.41) 2.01(0.21)
Group Lasso
8 3.14 (0.82) 1.62 (2.53) 1.97 (0.21)
10 3.34(0.80) 1.81 (2.43) 2.10 (0.25)
R 4 3.21(0.82) 3.53(3.97) 1.99 (0.22)
6 3.23(0.82) 3.63 (4.11) 1.97 (0.22)
Group SCAD
8 3.41(0.71) 3.71 (4.14) 1.95 (0.20)
10 3.40 (0.75) 3.59 (4.13) 2.03(0.21)
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BRI, TR
Continued
4 3.68 (0.42) 5.15 (4.21) 1.89 (0.17)
Group 6 3.77 (0.37) 5.57 (4.29) 1.72 (0.16)
Lasso 8 3.83(0.32) 5.42 (4.24) 1.71 (0.15)
10 3.81(0.33) 5.09 (4.79) 1.79 (0.19)
Y
4 3.64 (0.52) 7.51 (3.03) 1.63 (0.22)
6 3.79 (0.47) 8.32 (4.14) 1,57 (0.17)
Group SCAD
8 3.77 (0.46) 7.62 (3.02) 1.58 (0.17)
10 3.72 (0.53) 7.61 (3.00) 1.71 (0.20)

X 3 IR Rk B VAT LI, R KMEZIERT, GroupLasso /7% 5 GroupSCAD /%
AR IR Z AR WA IRAE B (FM)/NECE, Group Lasso J7 s M4 k) T e th /b i fa A8 i, 5l
1EH A EERT, Group Lasso 548 &AM /T Group SCAD J5i:.

4, BERE

R S HE R S E AR R MR R, AL P 3 B 44 5 S R N 2 [ 5 Rt —Fh
AR, (H SR A R I HERR I 7 AR A2 — AR R ST K TRE . 73 o B R A S R B 2 T
K RO E” B “HEE” SRIEAMEK BE, GroupLasso ALK GroupSCAD J5 325 JE £kt ml finbi
R4 2 I DR 7 s AR R — g R AR

RTEREFAHEEIL T, 5T GWAS GIF—FERFRIA T, AT R I AME T % 7
%, 86T B A THEME M EE A TINS5 8 T RFEARF S N 74 Lasso A&
EOEPE UURAFVIA A THs 5 R R BUE AR FOIE B T BAT R R Y. TEZERI T, BATAES
PERERY T GG, R IR SR BEAG, VO ).
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