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Sparse representation-based variable selection algorithm for analysis of imaging genetics data

XIE Zhongxiang, WU Jie, XIANG Huazhong

School of Medical Instrument and Food Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China

Abstract: Objective To explore the imaging genetic characteristics of schizophrenia using imaging genetics method. Methods
A sparse representation-based variable selection algorithm with improved ability of variable selection under different norm
conditions based on traditional sparse regression model is proposed. The proposed algorithm was applied for the comprehensive
analysis of 41 236 functional magnetic resonance imaging data and 722 177 single nucleotide polymorphisms data of 208 subjects.
By applying different weight factors to the two types of data and using different L, (0=0, 0.5, 1) norms for solving the models, the
significant features of the two types of data were extracted. Results DAOA and HTR2A genes were extracted under 3 different
L, norms. In addition, the results of imaging data suggested that precentral, occipital_sup, parietal_inf, angular, cingulum_mid,
cingulum_post were associated with schizophrenia, which was consistent with previous clinical studies on schizophrenia.
Conclusion Sparse representation-based variable selection algorithm is an effective and feasible approach for the analysis of image
genetics data, providing a new direction for the image genetics study on schizophrenia.

Keywords: schizophrenia; sparse representation; variable selection algorithm; single nucleotide polymorphisms; functional

magnetic resonance imaging

Z
il

TEAR 5K 52 M E 2 R o3 RO 25 T R, i
7N CRLEE TR B 32 21 1 W98 3 B0 R0 %07 1A %
B — A i RS A A I Y

[ %5 B #]2019-12-17

[E4£TE )EE H AR 4 (61605114) 5 [ P TR 220 34
(YS30810175)

[ T Lt A A0, 78 i 00, R 5% O )« 5 2 2 AR 3R E-mail:
2572237304@qq.com

[EE R VAl 10+, PRIE W52 07 1)« B2 2 AR F R E-mail: jie-
usst@163.com

J 3 B T A TR AR SR, TR TR 2 A
g A= ) BR 2 AR B 23 B o, AR A R T S
TSR T I R O T AN BE R
T SRR AT A R R AR A AL S
Wi E - i S @ o 4 N [ P 2 AL Sl i
Fr7E T R FERE T, B J— T 2 T i i 3R s 72 i e %
7 (Sparse Representation-based Variable Selection
Algorithm, SRVS) , H45 %W, SRVS fig 11 ¥ fff b £
PRI 73 SUIE R AU A P R AIE, O e AT AR P B g
ABIFGE A T4 i 1 VAR B ) SRVS, U L
(p=0.0.5F1 1)t 4k , X} 208 44 521X ¥ (96 44 4 1 43 4




5

- 585 -

iE A 102 24 (RN B ) 1Y 41 236 4> T RERG LR
1% (function Magnetic Resonance Imaging, fMRI) A&
F M 722 177 A~ AT R 2 25 1 (Single Nucleotide
Polymorphisms, SNP) #1786 & 43 #7 , LR RS # 43
SURE AR BE SF R R o RSP oy 40 2 —Fh B 4R
W, B 2R as AL 2 (2 PR A 28 . mRNA
FTSNP f i 2% ) F IR B RN AH BLAE 45 2=, ik
SRR VR Z W B Th TR R SR 43 40 AH OG0 ¢
B SNP L BR TR ST SE  IMRILIE AR b
O SLRE RSN T — A4k, I TMRIBE S 5
A Pl 43 4R 2B 3 I DX 8 Y 285 4 T BE S+ . SR
MM, 76 R ZEWF5E A, IMRIFTSNP &R 2 43 1 8 43
Fri®, AWFIORLE 4 TMRIHISNP, fifi Fil SRVS S 4%
KA 53 SR0E W SE ARG SRR AE

1 ZREFHE

1.1 —fER

A58 K H B Mind Clinical Imaging Consortium
(MCIC) W S i B8 Hle | o 35 BB I 308l 3 £ 6 (5% EDRG
PREERFIZ W 5 Ge it T W) 5 4 U (DISM-IV )8 #4324
JIE 12 W AR . TR R 2SR A (41 236 4~ fMRI {4
R F1 722 177> SNP) W £ [ 208 44 52 il ¥ , 4145 96
KGRIy SU0E F B RN 112 44 A R
1.2 ARF*E

ARTIR T K 1 0 2 P o) A 7 4 e 81 g 2R B 4
(R4 A3 -

Y :[alxl,azxz][?}g:xam (1)
2

Hrr,Y e RO MG A i, B 3208 AU, 130K
filt BN, 0 78 A o BE0E R H 5 X, e RTTTA
X, & R™™™ Jhy VA 5 4l 26 280 1 00 ik R B 7] A vfE A 5
X = [0, Xy, @, X, | € R ay il o,y 1 080 28 BUAL
H,Ha, +a,=1,a,0a,>0;6e R B GET
MR 2% o MR S H R T 2 A R ALY A
T HE A B0 AR R XOR R A2 R R B B 1) B 0 =

[Zl}e R, Hre, eR",6,eR"" Hn, +n, = n,
2

R T AR HA A B AEF IR b ) i o (R D
XA BB 6 R Y BEAT i
fifi FH SRV'S AT B R fiff 23 28 (1) 45 H A0 o] U5 [ B30, 3k
SR 7 ) 2 & P A R0 i XoF 1 0 R X B B A
R TR B RRAE .

SRVSHIL AT

(L)WIHE 6 = 0;

(2) X% T 453 1, ) fMRI F1 SNP il & 46 5

X = {xl,-n, xn} e R "HBENLES k5, FZH—T m x
kKRR, X, e R™ IR ; [Al b4 i 8 8] 19 2% 5| 1)
BFERAIL e{l, 2,3, -}

(3) fift ¥ L, fe /Mb)@ 38 21 5 10 s b
0, e R,

min”&l”p s.t. ||Y - X161||2 <e (2)

(4) MR A5 b — 28153 2 19 o, 5k B8 6V e R,
OV(1) = 8" (1) + 8 ok, 60 (1) R otV (1,) 4350 %
T 7% 00 1 o0 F AR 1, 05

(5) ANSRAN G 2 452 L DU D BT 1 = 1+ 1,91
A0 23 15, 4 0 = 04 IFIRERZ AL B B 1) it 0
H AR TG00SO T RS AR R P X R R 8 )

TR, BT A VF 247 Z AR J5 ik
Hefi vk L, /MBI a0, % T p = LIk, o] LA
[7) 48 B8 3 ok i )5 p = 0 W) AT IE 32 DG T 3B 25 5
7£%5p = 0.5 i MFCOUSS 71251

TEAYR(5) i BEE T AR ANk A U v

<ﬂﬁ%ﬂﬁ)ﬁ_Jz<mE$ﬂ%m%x

) B AE 5

(2) X v fihy B — 5%t 1 i) 2 49 L 58 A ABE R 1 3% K
T 1- Pagpo

WA {57 L v R AL s AR L

TEARWEFE 43 B o, B a, 1 N MRS A
SNP A HE I E A F 0, + a, = 1, ¥NERHFa, =
18 a, = LEF, A0 F Hak 8 7 — Fp 28 250 4
(FMRI 45 5 SNP 4 ) o 38 2o XA 78 v fMR1 B4l
1 SNP £ 45 25 F A 1Y 38 Y SRR
S EMRIUEEAE AT SNP HEAE , [R] I H 5 25 DA ) 45 4
A 0 AE FE PR 1 AT L IIE
2.1 NENERIEE T SNPFFIEREL

Rkt B AL R F o, 15 S 20 VarNum (] B
LRI AR BRI M 200, 4 @, = 0.20~0.85, 12 0.05 ]
BRAHRL 14 YK, 78 Lo JUEUR AL T, BEORS 73 Z40E 5215 35
T2

ANTAIASCER T 7 BB ) MR AE R SNIP 4 E $ii %of
FEEIULIE 1. BT PS8 s rY 8k 1 22 1 B K (41 236
A FMRIERE , 722 1774 SNP R ) L 78 L, Ju AR T
HA Y MRIFLE o, > 0.45 1}, A BEHEEE] IMRIUEFIE,
M4 SNP AL o, > 0.85 Fif, JLF-FRHUR S fMRIERE
AT o, > 0.858# o, < 0.4500, HAEHEIE]—2%
PEFFIE (FMRIFFAE S 2 SNPFFE ) o




- 586 - i B B s 374

250 AR T 1R Y 45 R, 18 B SNP A H 9 [l
. 200 0.20~0.65, 14 0.5 A [a] BB HL 10 41 , 43 I 7E 341 L, (p =
@150 0. 0.5, 1) BB T R ICSNP AFIE, 45 1R WL 2.
g 100 i &l 2a e & B, L, YT O %k Hh 9 SNP FRAE
T s0 B I8 3T L Y HOR Lo 98B0 776 11 A9 SNP
i — e € FEAEHCRE, FL2Y SNP AT Jy 0.55 B, L, 08 9 i
MRUBCER A 7 () SNP FFAE R IR B — NI (. 7EEI 2b b, AT DLk
B TrJff@T”ﬂi}:Jﬁlﬁ'ﬂusmﬁfiﬁftb@ B AL Lo W T , 5 SNP AV 575175 0.6,
NE N i Ize FAEA FAEZ = XY N A T et LS =
Fig.1 Comparison diagram of the number of fMRI features 0.5 Hd‘ ’ ﬁﬁ%ﬁl—ﬁ Hj E/‘J SNP th‘m:ﬁaiji?umj{ﬁ °
and SNP features extracted under different weights W ﬁg *R H 041:0, = 0.5:0.5, E 3 jFEF Lp )F% il (p =
35000 3500
, 30000 F < 3000
725000 / '“-».1__ 3 2500
20000 o e 2000
£15000 4 N & 1500
%10000 £ - % % 1000
5000 — 500
0 — 0
0.65 0.60 0.55 0.50 0.45 0.40 0.35 0.30 0.25 0.20 0.65 0.60 0.55 0.50 045 0.40 035 030 025 020
SNP # SNP F{E
—— Ln _L().S F Ll LO L05
a:Ly Ly FLSEH T SNPHHEH 2 b:L,F1L,SEH T SNPHHEH 2

2 FRETL,(p =0\ 0.5, 1)SEHER FiFEA SNPHFIEE I E
Fig.2 Polyline graphs of SNP features extracted in L, (p = 0, 0.5, 1) norm model under different weights
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Tab.1 SNP features extracted in 3 L, models

L 152 [ 8| L, 1
LA SNP LA SNP LA SNP

HTR2A  rs6561354 HTR2A  rs6561354 HTR2A  rs6561354

DAOA 1s477122 DAOA s477122 DAOA rs477122
rs2256289 rs2256289
rs1549059 rs1549059
rs1345506 rs1345506

GABRB2 rs2617503 RELN rs7783216 RELN rs7783216
rs1816071
DISC1  rs9658966 GABRB2 51816071

GABRB2 51816071
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Fig.3 Number of fMRI features extracted under different weights
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regions under L, norm
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Tab.2 Imaging features extracted under L, norm
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