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. NI APOE P EA 2, A5 7 APOE €2, €3 Ml e4 =ML M, Hrp,
ed SRR 5] T R BB /R RF BRI (Late-onset Alzheimer’s Disease) # # %L
ek R & . REVF 2R R4 N b APOE £:H 1 2 &M 5 I\ T e % )
FG, (RIS AR N ThRE B2 it FU AR D, I A BRI 7145 R A7 AE
Feil M. T RE—54R T APOE B K 2 A Mont )L A ThRE 5200, JRATHESE T
T 571 4 10-12 G E/NFAE, FEHMBATH APOE JE[H 21 & 5k} 5] s EEAT AH
KT Bt Gt ortr, BATRIN e4 5 2 A IERANE L, B, JiBs
BLf SRS BB, FIRE, 62 7LD & 5 AR & 75 & Tk
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ABSTRACT

Abstract

Apolipoprotein E (apoE) is a major apolipoprotein and a cholesterol carrier in the
brain. Human APOE gene is polymorphic and it exists in three major isoforms: €2, €3,
e4. The €4 allele is the strongest risk factor for late-onset Alzheimer’s disease.
Although it has been widely recognized that APOE polymorphic alleles are associated
with cognitive impairment in the elderly people, there have been relatively few
studies examining the association of APOE polymorphic alleles with cognitive
function in young adults and children. Moreover, the reports on the association
between APOE genotype and cognitive function in early adulthood have been
controversial in different ethnic population. To further investigate the influence of
APOE polymorphism on cognitive function in children, we analysed the association
between APOE genotypes and cademic and physical education performance scores in
a cohort of 571 Chinese primary students aged 10 to 12. After statistical analysis, we
found there were no statistically significant associations with academic performance
scores of Chinese, Math, English subjects for either the €4 or €2 alleles. Similarly,
APOE &4 and €2 were not significantly associated with physical education
performance scores after adjusting for multiple testing. There was a nominally
significant (P<0.05) association between APOE &4 and 50-meter dash time, which
was slightly lower (Mean: 0.23 seconds, P=0.026) for students with a copy of 4. The
lack of a significant association of €4 and €2 with academic and physical education
performance scores was consistent when examining scores at each separate time point.
The results of this study indicate that APOE polymorphism does not play a majoy role
in learning ability and normal cognitive function in Chinese primary school students.

DNAX-activating protein of 12 kDa (DAP12) is a signaling adapter protein
expressed in cells that participate in innate immune responses. By pairing with
different receptors, DAP12 has both positive and negative modulation of cellular
responses. Triggering receptor expressed on myeloid cells 2 (TREM2), as one of

DAP12-coupled receptors, is highly expressed in microglia within the central nervous



ABSTRACT

system. The TREMZ2/DAP12 complex inhibits the pro-inflammatory responses,
stimulates the phagocytosis of apoptotic neurons in microglia. Notably,
loss-of-function mutations of either DAP12 or TREM2 result in disorders known as
Nasu-Hakola disease and Alzheimer’s disease, suggesting that TREM2 and DAP12
may regulate common signaling pathways in the disease pathogenesis. In this study,
we demonstrated an anti-inflammatory role of DAP12 in murine microglia that relies
on the presence of intact TREM2. We uncovered the functional mechanism by
showing that the TREM2/DAP12 complex suppressed the hyperactivation of JNK
signaling pathway upon LPS stimulation. Interestingly, LPS down-regulates the
expression of Trem2 via the activation of JNK and NF-«kB signaling pathways,
resulting in a vicious cycle that synergistically promotes the inflammatory responses.
Our study provides insights into mechanism-based therapies for neuroinflammatory
disorders.

Keywords: APOE genotype; academic performance; physical education performance

DAP12; TREMZ2; JNK; LPS; microglia; inflammation
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AD Alzheimer’s Disease RA] 7R IR BRORE

ApoE Apolipoprotein E HIEEBHE

APP B-Amyloid Precursor Protein B-UERMFERT AR A

AP B-Amyloid B-UEMFEEA

DAP12 TYRO protein tyrosine kinase-binding protein &2 B i 45 & 55

ECL Enhanced chemiluminescence 558 Y. )

ERK Extracellular regulated protein kinases 4 i &/ 5 &% (A i i

IL-1p Interleukin-1p HA & 1B

IL-6 Interleukin-6 HI % 6

ITAMs Immunoreceptor tyrosine-based activation motif %% B 11¢ Rt 1 G2 52 A4
TEEE T

IkBa Receptor Thibitor of Nuclear Factor k B NF-«B #ii] 5l F

INK c-Jun N-terminal kinase c-Jun £ Bl

LOAD Late-onset AD M &2 AD

LPS lipopolysaccharide iEEZ

MAPK Mitogen activated protein kinase 22 R EAL S

NHD Nasu-Hakola Disease Nasu-Hakola J#%

NF-kB Nuclear factor kappa B W s R 1

PBS Phosphate-buffered saline I R 22 P

PCR Polymerase Chain Reaction RE B e U N

Syk Spleen tyrosine kinase JIR Tt 2 P
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ZAPT70

Toll-like receptor
Tumor Necrosis Factor

Triggering receptor expressed on myeloid 2

Zeta-chain-associated protein kinase 70

Toll #5244
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1.1AD 5 AD BIi&E & XU B& B+

1.1.1 AD #5id

bEE N5 ar e, N HIZ A AWTINE, 5 4 62 A DS 50
A A Clnefi R Dt B8 22 39 0 o T A0 T 58 e N A e AT A 2 DR Bt (1 7 72 97 4H
2015 4, 4t FURE BRI RO I N Hk B 4680 5, i 2050 A AKCRHE £ 1.3
fe.™, B/R GBI (Alzheimer’s disease, AD) &2 I AT i o L £ 5 LI
— R, RIUCAETHENE RATIZAE KRB e B FIEREL KRN R A
65 & L5, J& T MK AD (Late-onset AD, LOAD); 2%-10%MJ5 N, JAERIUG
WHAE =, PO+ 5%, RN & A AD (Early-onset AD, EOAD). Mist 12 i i,
AD SR Aoy N s L YE (Familial form) FIEk & 1 (Sporadic form) Wiff, 5%
BB AD BONTFIL, PTG EEERANE] 1%, DAAEAT H Y i il 1 o 4 g i 0 Ry
fiEs HWORT AD 2 2 FhIA KB, & PRBIRIE A B e [ 1R F g . it
7 b AD TR N It 0 T R T BRI KN R R 2R A . AL SV B K
b, AD FEAWAMBFAE: BIEMAEED (AR EMZTTMIIMITRRE
WP BRI Tau Bx ITERR 2 TO M N SRER T AT 4Rl . 1 AT i B
S FA) IR R ERE AR A T IR B BRE LS, 2 AR S D iR
H, AFE AR . PR (EmRE) k. Tau SO S BERILIRE. W&
AT,

JUT5EK, f£ AD s, dEm R g R — B AR L. pIER AR e
HIfAEE (p-amyloid Protein Precursor, APP) A LLiE IS i 45 iR A2 4k B, BIAS =
AP BEMFEAE AP &R, APP &3t a s WEEDIE AT IAERT APP B

(Soluble APP N-terminus, SAPP), | ) o-CTF (C-terminal fragment, CTF)

2Ly b EEY)E|, PR HEZ) 3kD [k B (3 kDa peptide, P3) 1 APP it 4 5 AICD

(APP intracellular domain, AICD). 1M A N2 H B 2 WAEE AN v 7 Wi I £ V) E

M4 AR TEMFERAR U AP HIP A BR B R AT 2 AR AR RN,

FEPE A FERE R, XA A R MRS S B n R T E R, BT
1
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FHIAWARER, IXAMEUL O LA BENT V22 8 44 10 BRERE M AR AT r e,
— MR BRI tau B AR, B I BRI A 0 A 25 B TR A Bl 1 1
SV FE Tau B AR ERERR AL, T T LA 28 70 21 4 i 425 B e 22 e pE T2,
7 HoAth fR 595 ) A AR S (Frontotemporal dementia, FTD), -t E Sl
ef g ) M, Tau & A S BRI M R R G 45 T 3t — B 1R E . BB
BEfe, BARTIMZIAERT AD A BIME B H a9l B AT RE. 82, AD K
FIRHLE T 8225, B Z MR, H IS — MR UCRET LB 8 BB AD 1)
KA . AD W] fE & N AE SR R A AME R 3L RIVE R I 45 5, 1 ek 3 [ A AL
BEAR L AHEFCH .

H AT T AD 677 (K259 £ AL 45 Z SR B e e 1 751 CACRhEIS ) AT NMDA
Z 4k (N-methyl-D-aspartic acid receptor) #5417, RNAKIE K, LI AR M Tau
B A SR T R SR N R B T2 1 R A A o Anil Kumar i T 24
2GR A YE YT AD [ BSCRIM T S04, TR1T AD 15 J5 AN IR] 7 T A5 21 AR B A2
PRI 290 R . BT X AP MRS TERR . RS EY I RR I 25 A Tau R A
BEERAL AR A2 H RTvaT AD IS Rrist™. AR B AT IR s 7 ik
A KR T T AR R T

112 5 AD #HXHREER

HOR A AD Jog NITR IR AR — MR TE 65 & 21, /7 FIREL/KF L RERIN

AB WL EE P4 . AN AR PRARYIMIEIIE A, B B IS AT A

(APP), §.# 2.8 9 1(Presenilin 1, PSEND 15 % & 2 1 2(Presenilin 2, PSEN2).
U, EAIRIER S A L SRR LT AD. FF b Eel )y 5%-10%04, %% AD 3%
WAL RIS R, WIS E, APOE e4 Z5h73E A2 H il & A
AD 53R IR0 A% KU R 18T, N1 APOE J:A =AN 2 S TESS AL 62, €3,
e4, IEH NBEHHEERIR 55N 8.4%. 77.9%. 13.7%. I AD R A+, &4
SERIEAR B LT, K3 40%M0, L TIEAHE L Meta iR s Bk, A
FONFR, G HAHED o4 250 FE K (e2/e4, OR=2.6; £3/e4, OR=3.2) X% Il e4
EALEE (ed/ed, OR=14.9) #EIGIN AD (1) B0 XU o T4 €2 S5 A7 R D8 2 2]
A1E ] (£2/62, OR=0.6; £2/63, OR=0.6) 181, APOE 3P| & 2 %o A~ e i e A

fEH AD HISEIRE A IAE. BFRIEEIR, e4 SArEE H A DUE ok
2
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