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th[E ik FOS EE rs1063169 55 /RXBEHER
KEMHHR
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[HZE] BB - R FOSER 5P /RKUFEF (Alzheimer's disease, AD) HYSCIEME, LR AE H [ IR N BE Hh iz 5 PRUAR 25 B A% AT 1R
% & (single nucleotide polymorphism, SNP) fif 55 rs1063169 5 AD [ 3eHk 1k, 753E - 1 ] Alzdata B 3l L% FOS JERIAE AD 3%
AR X SRR KA 2 S, it String K48 FEFs FOS % 1 5 28 A~ AD 136 5 Ik Bl 4 0 1) 2% 19 A0 2t 2 (9 0 — 4K (1 0O BLAE
Hl (protein-protein interaction, PPI) M%%, ¥RFRIZIFIECMEIEAE TR E S AD FEFERIME:, WCHE viv ) 2% 350 0 G Fe 3 b X DU N\
By AD 3 715 B HEXT B 760 N, BEER FOS 3P AR % SNP i 5 rs1063169, >R H SNaPshot SNP 43 %I 5 R %% A w1753 7,
5 - Alzdata 35 P85 F & MG AR BEIR Bn, AD B3 FOS BRERBLE R (P=0.003) Fuifg D Xi® (P=0.001) MyREESIER
AR ZERALIFE, PPLMZE R, FOS HAS5HIEH E (apolipoprotein E, APOE), HHEH (clusterin, CLU), JEkH:
HifA® A (B-amyloid precursor protein, APP). %% R & M ¥ -2 (protein-tyrosine kinase 23, PTK2B) X 4 4~ AD % 5 &I 4w
WE A FAFAERZ AR, o E AR X DR ABER Y AD 835 5 {d et I8 rs1063169 iy, x5 56 A1 Y Ke 250 35 PR Y 49+ A1 33 % 1) 2%
S¥ G ERL (B P>0.05), G5iE - BIR FOS SEPITE AD (3% 5 18 HEwf IR Y AL i il th vp e 22 Sk ik, H FOS & mf
Rl 5 AD #2385 RS R 4w it & 1 3 HAR AL AD MR R R vh R AR M, ABAETZ BT 7 B0 R 1 v I DU A RE R IR R B FOS
FER 151063169 2 354k 5 AD Z [l iR

[ RHER | PIREUFERIR ; FOS s B IRZ Btk s 151063169 M5 8%
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Association analysis of FOS gene rs1063169 polymorphism and Alzheimer's disease in Han Chinese
people
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[Abstract] Objective - To investigate the relation between FOS gene and Alzheimer'’s disease (AD), and the relation between tag single nucleotide
polymorphism (SNP) in rs1063169 and AD in Han Chinese people. Methods - The difference in FOS gene expression in various brain regions between
AD patients and healthy people was studied using Alzdata website, and protein-protein interaction (PPI) network among FOS protein and 28 proteins
encoded by AD-related susceptibility genes was constructed through String database in order to explore whether FOS gene was associated with AD in
these known database. Then, 715 AD patients and 760 healthy controls from Southwest and East China were collected to analyze tag SNP rs1063169
by SNaPshot assay. Results - The cross-platform normalized expression data on Alzdata showed that FOS gene in AD patients expressed differently in
entorhinal cortex (P=0.003) and hippocampus (P=0.001) compared with healthy people. PPI network found out that FOS protein had interactions with
4 proteins encoded by AD-related susceptibility genes, which were apolipoprotein E (APOE), clusterin (CLU), B-amyloid precursor protein (APP), and
protein-tyrosine kinase 2 (PTK2B). However, there was no significant difference in the frequencies of genotypes and alleles in rs1063169 between the AD
cases and the healthy controls (P>0.05). Conclusion - There is differential expression of FOS in the entorhinal cortex and hippocampus of AD patients and
healthy people, and FOS protein may have effects on the development of AD through the interaction with proteins encoded by AD-related susceptibility
genes, but no relation was found between rs1063169 polymorphism and AD in the collected Han Chinese people.
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Bl A N7 e A, BT JR K i 2R 995 (Alzheimer's
disease, AD) [ 5555 3 & W Tk (kS Pl R UK il B
2018 4R A5 ) M rh BRI L4 5 000 J7 A HAETEHi A
RER, A il THEE T 2050 AR it 1125200 5,
VE R 3E iR 225 K, AD & —Fhvbl ™ A i Y
FHERATHEIRAS s HOu B IS O™ N . Rl
TORERT P SR S RE AR X 283 5 R A AR R 52, []
iR R a1 LR ) O 3 R T i RN 2 11D = I 12 o/ o = 4 O =
Tk, B4R 2 BOE 25 I R IR 0 20 45 i g i
AR T AD AHIC RIS BRAL G A3 0 A 2, bk 2 B
7 R B R K B AE AD KR AR p A A,

FOS %W, X4 C-FOS, &8 -w kDL BN ]
(immediate early gene, IEG) 22—, H:i#i& o4& By FOS
EAA 5 JUN & ARG & -1 (activator protein-1,
AP-1), ZRIR(EVF 2 aESreh SR E EEEM, Feil
SR AE 2 b AT FR LA R A EAL T 1 R 1 VR AN AT 240 7,
AP-1 ] ik b URAH S B R §E 5, A 15 5 28 fim] 42
PR AR R AR A8, ARG i g
HHE P ATARME] AP-1 DhEEEEh kA ",

FE/NER Y, Fos Jk PR Jin PR 2 3k 2 4 92 w5 3023 )
FIESES IRe gz i, FErEA KR 9% (long-term
potentiation, LTP) (AL, mitkBZE el @it FiH Fos %
i8I 23 AD Bt By 23 A e A B 5 UL K 1 2530 1T B
", AN 2 IR Y R B R AT ST S5 I
Fos B ZiR & n] Pl & b F i, 4l Fos Rk
EILICHITE B

gk, M FOS R WREMZ 5 T AD iy & i,
AR FEADLIE ok R S [ AR R UA B Ve A X Y 2 2 AT A AR
H AD g 5IEF 6 AL 2 8] FOS J: R 151063169 £ 21
oA fE 8, e aEmE B8R, Wit FOS TR
AD Je Azt B bl e U AL,

1 HBREHE

L1 R

AWFIE 2 REA Y BIR F b EUZRES (il sl R
SR B DA, WAL REERRRE) LA P R
(PUNRAFAEPEEERE ) o NS EIZRER AD B HEA 382
i, e pext B 426 (3l v EIPEREES AD BEARA 333 i, i
Fext i 334 fl,

AD BEHNHbRME: 2 28 UA b AF FER ol R
BRUfi% e, fF6& CRMEREE 55t T (8 4 10)))
(The Diagnostic and Statistical Manual of Mental Disorders
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IV, DSM-IV) Fn3& [ E LA, 55 ThiE & L0 in
2 5T i B AD FAE &9 SR th 2> (National Institute of
Neurological and Communicative Disorders and Stroke and
the Alzheimer’s Disease and Related Disorders Association,
NINCDS-ADRDA) [fpRiZHibrAEH #) AD i2Hiritk .,

i Flef REEH N AR . —ZRSRIRTC AD sl s 11 B ks
MR EPE & (Mini-Mental State Examination, MMSE)
PF4y . Hachinski fik Ifil 52 PF5 AT 112 R e AR TIE 55 4 fi
HEA.

FiA 5 R 3 4 DU BAHERR A T b 22 R A
P, MBI e B R &, T A %8 S
THFEAS . AL E AR R sh o T (e B2 5
AL

1.2 Jjik

1.2 FWX FOS BERFEZF W WS AD B35
(AD 1) Sfdme NBE (FHREL). 2] FOS & R 7E %/~ i
X s M ES, Wil Alzdata Kk " (http://alzdata.
F) Wr FOS £ A /£ AD
A RS P P SR CR e =R L S v EA T ey b e
FEMTCI R B EAE, St AD 4 5% 12 A ik AR
Jit (entorhinal cortex) ., 7 I (hippocampus). i fz i
(temporal cortex) FH&H M iz i (frontal cortex) ix 4 4~ [X.
B R R IR RS 8, R ZME B A R AR R Rk 1l
FTRRIESG,  AD HiZHE Kk & 53 AR HLE (fold
change, FC) UL 2 4 JiCBOH By e xt (i, B [log,FC|, #
[log,FC[>0.1, H &% %k B2 (false discovery rate, FDR)
/T 0.05, MIRA A iZHE A 22 ek AL A

122 MEEAMR - EEHTAHLERME K FOS AR
T A R S HriFgE Y (Genome-wide association study,
GWAS) HZIY) 28 4~ AD 3¢ 5 Bk Al | 1% 3 String %748
/% (http://www.string-db.org/) H [1t) Multiple proteins 1% Bk,
FEEX 29 AR g 1 2 RIS B B — S U AR
(protein-protein interaction, PPI) %%, LLifk—iE FOS
HHAE AD ALK A EIER] . String B 2 221
FHREAAS R RIR I Bcm 15 1 RS R gmbith 2 (1 2[Rl PP, FHm[
LR PPLRYAN R 35 AT 8 A, T — 256
PP R REH R BEAEMBI RN, A RERLE A T KT
0.4 (String %z & AUEBIABIE) AIEdRFgE PPT %,
1.2.3  JE[HZH DNA $RECRI0 o fhERBF I G251
FIKIM 2 mL, fRA7-T EDTA Huskgs, Heb I mL T2
DNA, %4h 1 mL T —20 CE&HRAFE M. (EHRMRAL
FHE: (bag) AR 50 B0 AT B i 5 Rl 40 DNA $ B

org/Normalized differential.html)
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AP DNA,

R4 HapMap £t 2 h B AL ST IU%R N BEER IR ThR %

MR £ &P (single nucleotide polymorphism, SNP)
fr R, R UeE R 57 >08, He N A IR 3R
(minor allele frequency, MAF)>20%, §fikS3EFr% SNP
{37 /5, 151063169,
1.2.4 JERABEN ARYE Z A BER D5k, RA
SNaPshot SNP 43 B4 A%} rs1063169 fir Sk 4740 W1, T2
HUR: OHE 54 i% 4Kk {4 premier 3.0 1% 1 SNP i 55 1)
kL FiES . @RI 9600 B PCR L (S b A &
Hiivw], ABI) % SNP i s i f 19 4%, @R SNaPshot
SNP 53 BIH A AT SNP 437,
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13 Giit¢ itk

% JH SHEsis it % 4y #7 # £ (http:/analysis.bio-x.cn/
SHEsisMain.htm) it 47 Hardy-Weinberg - ffij (Hardy-Weinberg
ecuilibrium, HWE) £33, 25 36 B RIE (R 3 A 518 53
B o SIS TR EAR . #0307k 0=0.05, RIS,

2.1 &K FOS HE WKL I b

& 1 sk, AD 4] FOS #& R 76 N W B R A il I
KIRk s m Sx ML, ZRYEHRIITYFEL (3
P<0.05), P{HZAZIE)E21 FDR d#/hF 0.05; {HTE
T B BRI B R X 3k FOS FETE 5 Rk,

MG B ekl (1L 2 hicHE L )

HEEE]l ADHL EEL ADH]
(r=72)

(m=39) (=39 (n=H6)

r . . .
WEEH] ADHL AIfEH  ADH
(7=36) (=532} (r=86) (n=72)

PR L B i

. NI R, log,FC=0.93, P=0.003, FDR=0.029; i,
log,FC=0.23, P=0.147, FDR=0.288,

1 FOS B2FE7% AD BESMWRBAPHE T AT RELE

AR p M W B N

log,FC=0.78, P=0.001, FDR=0.024; il i Jii, log,FC=0.12, P=0.677, FDR=0.829; %jlH- Ji Jii,

Fig 1 Cross-platform normalized expression data of FOS gene in AD patients and normal control group

2.2 FOS H 1Y AD G5 A I 4t 25 F1i8) PPT 945

PPT FRIZRALE 29 A7 milA S 51 45715 i A E SR B4
TRFIR—AEA, A Z R EL N R R E [ 2 (A
IR BAEM,. & iR, FOS 5 4 /> AD #H % 5 %
SR g 5 A Z AAFEA BAVE R, x4 SRR 5 54 3
i % 1 E (apolipoprotein E, APOE), R4 (clusterin,
CLU). & By ¥ wifk & 3 (p-amyloid precursor protein,
APP). & A R E [ i EF -2B (protein-tyrosine kinase 2,
PTK2B) R, UK 2,
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2.3 FOS JEBFIZIRVEATHE P 43 A i %

AT GE AR S5 1 v [ AR v [l Ve A AN T & 1 5
FEAHY 11063169 {7 s A RE BBy o0 Y, 58 B4 AL 2 41
BAFI N TE r (1 it B et R 2H, FOSS 5 DR P 6 TR 50991 36 1 15 4
HWE #:45:, 2 40 NFEdh, AD BE 4 5@ x4 FoS
He TR 11063169 {f s Kk K] Y Ko 25 o7 ks [ £ 5 A5 571 238 ] 22
BEgiirEE L (B P>0.05) (K1),
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LI E i Fil a0 HI T e )
— WTLmidEg  — N — e
— f SRR — M — ek
— LY — HE i

T 150 Bl AR LA R i SR A A 1R, O R P D P A 3R R A, e As 3R PP, SRkl PPIFIES S LA BRI, PSENT B35 1, PSEN2 24
HEHK 2, ADAMIO 8 & 24 R AR A M 10, UNCSC 2% UNCS [FlJH#& 9 C, PLD3 JhB%/IE NG D3, TREM2 2 BU{EFEAN N0l % %k, DSG2 Jh i S &
[12, SORLL 5y #:7% (141352 1k 1, CD2AP 2y CD2 A6 (1, CASS4 Jh Cas F42% [ 4, FERMT2 2 fermitin 5 5% [ 2, RIN3 % Ras J% Rab {5 Jil [ T 3,
ZCWPWI1 2 CW BUEHRIR T (& PWWP Z543%) , PICALM ShREISHEILAZSS & A% 2 ALK 19, NMES 2 NME/NM23 KKK A 8, BINI WA ED 1,
INPPSD e lIU -5- e, ABCAT b ATP 454 5 fa® A A WRIKE R 7, CRLAHMEMSy (3b/A4b) Zfk 1, CD33 A4y {bhi)i 33, SLC24A4 ARk
K WRE T 24, CELF1 2 CUG £54% 9 |, EPHAL 2 EPH S2{k & 9 Al, MEF2C ShJL4niefe st A 7 2C,

2 FOS EH5 28 1 AD X 5 BE R RBE B PPI KT
Fig 2 PPI network analysis of FOS protein and 28 proteins encoded by AD-related susceptibility genes

# 1 AD HHH ST AL FOS B 151063169 A 1 5k PRI Ky 28 A 1k PR 43 A 431 %6 bl g%
Tab 1 Comparison of genotypes and allele frequencies of r1s1063169 polymorphisms in FOS gene between AD group and control group

X FERIT /S AD?%%‘?E In (%) Tt HEX M4 /n (%) P! PiE HWE #::%5
E 4 TT 22(5.77) 30 (7.04) 1432 0.489 0.301
GT 149 (39.11) 151 (35.45)
GG 210 (55.12) 245 (57.51)
T 193 (25.33) 211 (24.77) 0.068 0.794
G 569 (74.67) 641 (75.23)
o [ P T TT 25 (7.53) 13 (3.89) 4.101 0.129 0.517
GT 112 (33.73) 118 (35.33)
GG 195 (58.73) 203 (60.78)
162 (24.40) 144 (21.56) 1.519 0.218
G 502 (75.60) 524 (78.44)
o [ AR + P AT T 47 (6.59) 43 (5.66) 0.968 0.617 0.761
GT 261 (36.61) 269 (35.39)
GG 405 (56.80) 448 (58.95)
355 (24.89) 355 (23.36) 0.953 0.329
G 1071 (75.11) 1165 (76.64)
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AW E e iEid Alzdata WG & MTE L AR &
L FOS 3 R {E AD B & WL RN X 2 /> X 5 %

WL LU AR 22 S . Tl Th 55 R B 2 2 [ I &R
WA ARG AL R, LR R ik aE s PIMLE IR

DL Tl Eh PR, ST TS DL R i A AR B U £ (2 A
A, &R TICICML AR, ok A i dnfis el
RERFTCIT P 2 1 AR A

J—J7 8, Witk FOS HEH 5 28 4~ AD A5 ekt
DR b 28 1) PPL & & B, FOS 5 4 4K (4POE,
CLU, APP, PTK2B) #wiBinE AR K ONEM ;s %8 R7E—
EFEE EAEoR FOS & rIRES 5 8 i AD AHC S A K]
5> 1B, i, APP 1 APOE Wi\ hi&: AD #Hx
JRBE £ R Y, APP/PSENT U3 (R /NERVE A AD [ 5y i
TR 9E S Z (6 . Embury % " [R5 % B, APPIPSENI W

FEIER /N AR N Zeik FOS W24 B2 0B AR R/INR

i Bl (1 — T REE * th % B\ APOE 71 4% A& 2% R Ja vl
R APP S[R3 FN B iebEE 1A, T AEX Ak fE
FOS HFEE, ULk AP-1 fOTE RS T RS,
SRITAHFZE R B FOS A rs1063169 {7 55 ik 26 DR %Y /
S TRl 2 A A3 A6 Hh R R R RN PG P R U N B AD
HSEERABERCEE 2R, $&/R FOS B H rs1063169 fif
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