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FEINFN . A7 e A A TR F BEGR ) FRE, B
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AB) MR UIRRIA LR g iish , WA Em &I
S F R, I il A LA S AT A REAIE Y 5 R B i
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¥ iz f&k A7 (ATP-binding cassette transporter A7,
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HIFRIRIK, S5 AD A B HELE R, vl R AN N
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ABCA7 EE AT L CAl XAz, /b8
TERIR T /DGR AL . PN H 20 W A0 5L Jise o 4
i, A2 ABCA7 K LAZH 2V Sk i 7 2077 A 5
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AP E] , 17R ABCAT7 B UG T, ek
g5 BE . MR A A A BRI RS, SR
apoA-1 A6 14 IH [ B AR AR I 1 5 1178 222 o F
PO, A i A ) ek e TR D sl o
=, S5AENIRTE . ABCAT By AR ik
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2.1 ABCA7HYIhEE
2.1.1 ABCA75JRFACH
AR AD Z AR HLE] i A BB, (B BEIE e
AD SN FRACER A . e —A & SRR
(RSB, RO AR PN A 28 oo 4 I e 1
DL 5 fih = R 28538 2 N AT s . ABCAT
YER—Fl 5 ABCA1 HA 54% [a] JE AR B A 25 5 o
H, a5 IR RACE . H AT s B &0,
ABCA1 EZ 5 S N EE 5512, 1 ABCAT W) £ %
A SWENR A . Wang 45 ) 7 HEK293 411t v it
5/ ABCA7, BRI ABCAT 454 I dhmNs Ik
FIELT AT Tl i3 o 200 P 3 B A i 4 apo A- DRI
B E (apolipoprotein E, apoE), {H /520w H [#
B A, 378 ABCAT TEA0 AN E 4H Ui g At
% ¥ VEF . T Abe-Dohmae %5 ' 3 1 % Yt i &
HEK293 40 i %655 N\ ABCA7, k% FL ABCA71E 54
Ja4h apoA-1 1 apoA-T1AH ELAE R, ] 9 1 o0k 45
AN TR RE AR R % IR 2R 1 (high-
density lipoprotein, HDL) A94=, DA wEAEFIAR
[ . AR5 ABCAL A3 19 [ B A 37 A
o, XAPAM R WA AN Rl {H7E HEK293 4l Jif
W, NABCAT77E— & &M~ &% ABCAL /-1
IR [ e A B AMEEVE . ABCAT it 2 38 25 0%
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abnormality) H A FEH FFFIALIE:, 1 CED-7 /%
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signal-regulated kinase, ERK) [H#f2ft, 1 ERK
CBIESCAE AR WA T A e B R R . R
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ImmGen (The Immunological Genome Project)
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644 AL A B R

Prog. Biochem. Biophys. 2022; 49 (4

ABCAT 136355 4 i i & ps A oG, (A2
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i T ABCA7 5 ABCA1 HA [A JEAH I, i
ABCAIER—AC A E AT, WE 2
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P e AU 2380 S P ol N BRAZE 200 ARG VR ) 5 g 4 i v
ABCA7 mRNA I H K- Th e, i 2% B IR &
H 3 (high-density lipoprotein 3, HDL,) ffifg —#
IKF-FEAR, $E78 ABCAT & — > [ B 15 3L K 127
i Wang 25 B! #F 58 26 W] ABCA7 N H 2 540 H
FIRER iz, JIf Hitt— 20905 & B ABCAT A2 T
XZME (LXR) [iH#E, Iwamoto 55 ' BF5E & B,
JIEL ] 75 % ABCA7 JE IR (1) 8 5 5 H X ABCAT (13
WA, A EE T FE S| S ABCAL SEH KRBT
JA, A ABCAT7 Ly, SRR 5 2 ph [ R R
1 4% & 5 11 (sterol-regulatory element binding
protein, SREBP) H4t, Fijll/& SREBP2 /T 1.
7L sh ) A ke = H [E 2R, SREBP RERS4S &
8 By [ R T 0 DNA RS, fih 2 3 B R pR —
T4 A (HMG-CoA) if 5 uk {2 B2 IR 55 1 %
KB #15 . Abe-Dohmae 28 ' & I8 ABCA7 X2 M
PR R T B IR R (dBcAMP) F{IH % S
(PMA) ¥ I 5 ABCA1 A AR, dBcAMP fg
$& & ABCAL 2 [ /K °F F1JE B2 B RE 77, i
dBcAMP X} ABCA7 & FH MG P TC sz . 1]
PMA At P HEK293 41 fiflf5 & 3, ABCA1 & 7K F-
HlapoA-17K V-2 AH R FEEE T+, 1T ABCA7 RI K
HE KA TR, 5 apoA-TA- 5 A4 IE [ s Al
PR Hh A Rl S S I, R R AR 1 C
(protein kinase C, PKC) By — F F 54 () #1)0 il 5]
Go6976 1% T PMA XA, TN HPKC S5
ABCAT H§E sk 4%
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ABCAT 7 X 28 RGE X R 2247 R KA
P B VERT . Lyssenko 55 "¢ 1A by B {5 1Y) ABCA7
F IR K- 5 8 B 1% DA H e R RO G 1 R AT 1 A
5, AT S IR BB AR (B X e A AR
TZ ARSI hy PR IEL DX 555 114 1 28T 7 1 5 AE B R v
SR ZARATHERR T, N4 AR BB A AT

(R8T, i ABCAT i 3K HAS A0 i
KAEHT ADRERIIVERT, ALBERN W in 4 g 5 T 5
()8 /N ABCAT f L Bifi 45 AR 04 A 35 mnmi 4 m %4
VAT 2 358K 7 ABCAT BRI 2 02358 Bty PR AG
BT UUBUAE RIS R 1 D BEREAS . Logge 55 17 5% &
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ite, EEEE/N BRI BT R AR e e 2
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ABCAT X5 AT Ry 0 52 ) 2 30 10 P 1) 22 5
Sakae 55 ' IR K], I ABCAT miFk/INERIAH
AE TR, W5 NN A G, R R
PERK-eIF2 3 % (1300 B 4% 55 Rl 4252 e A D) RE
1M ERK B R {14 22 b ] B 42 3 80N A DI RE B A5 .
76 Kim 25 " (g 5256 rh ik & B, R 120 il 120/
ABCAT /N2 1A B AN 22 5%, {20
H1J20/ABCAT i /Iy U5 BP A BN EUAR FE, - 25 1]
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S0, {ERT DL L ABCAT BIFE 2 4435 bl 25 40 i
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XPING = A F R O R 2 . A R L,
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BEASE PV, —IIET AR IR C LR 56 R AT
JERI, ABCAT5HA 1 600 M HA iy FE A TR
SRAOCHE ', ABCAT7 5 H Al AD XU ZE K 22 [i] 23
HWREAHEAER, LR AT A B, B 20T
7% 31T ABCAT %} AD BYFE AL
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NZE ABCA7 JE M B B B H R 2 & M
(single nucleotide polymorphism, SNP) i 2 |
ABCA7 H WL AT ILI% SNP,  Ji HJE LOF 2872,
5 AD XS i AHOC, (BAEER G 22 k. HAiEr
X} SNP [BIFIE 25 F i A e, AR SCIE B UG B X
ZHTHFFEN Meta 43 BT 45 R EA 72538 (1), 7ERK
WG ARE, ABCA7 [ VLAY SNP fii iR & 1
AD XU BTN 24 20%, ifif LOF €75 fifi F. % 7 AD K|
BS54 0 100%~400%;  FEARUH M4 AH#E T, LOF %
AR ffi AD XU I 124 80% 10, Ma %5 1 X LA 3
il SNP #1 LOF % 4% # 47 Meta 43 Hr 45 B £ W .
1s3764650 &= = iR A . P AFIAEM A AD 1 5
JEAV 15 183752246 NI INER A AD KU, H
5 WINAFHEM N AD BEAT 558K ; 154147929
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LEng A AD KU InAH5C 5 1 LOF 28748 S35
g AFEEI A AD KUK 3. Le Guennec 55 ¢
Sy M BT, ABCA7 Y LOF %8 2% 75 = [ Fl b A i
AD BFHEE, JFHA —#45 ABCAT i EF 1k
LA U RAF FHLOF 848, X — & Bn] T 1
B IR M 5 AR . 1 Steinberg 45 2 & B,
ABCAT [ LOF 2 A8 i pK &5 N i AD i XU 38,
IF H X A OCHAE RO A 2E BRI 5T Pl i e . i
H—L5E LAY SNP 5 AD & WU 2 BLIEAH S, (H
Sassi % ) WFoE & B, — i 4 AT 36k PR A IG5 98 AR
r$72973581 XJ 4 [ A 3E if g2 0 Nl 5 S —Fp R dr
PESRAR, REfE— B REE DX P AD W &, KLt
SNP IR FEAE MR ZE S, 1 —TR R A AE L BRG]
& B rs3764650 5 INHITE J1 T B2 ] ) dod 2 OCHK
e BIEASH, 5 AD LM H WL SNP hi% A &
PSINFIRE S FFEA LSNP 27 3 [, ADH
T3 R AR XU TE B oM SAE e v 22 5, 38
Gt BTt B B B IR 2 X R
R4 5341 LA ABCA7 SNP £ 5 i B350 4 L 1AL
ABCA7 SNP 5 AD £ 2% Y], i & SNP 1E K i
() B U T e LA K FE AD R FE R R R AR O R
PS8

Table 1 Associations of three common ABCA7 SNPs and
LOF mutations with AD
%1 ABCA7=#% ISNPHILOFZ 2 5ADHY £ B
ABCA7 KIRNHE EIADSR KD o2 G A B
1s3764650 RN WP AFEHEMA
153752246 MR AN
154147929  EINEN
LOFZRAE  mmZE A B IER AR
L UKE A BRAHAISE E A

RIALPNIEI DN

33 ABCA7T5AB
3.3.1 ADSABHHIMEA

AD JEEB I —FrR AT, ElE S
AE N R T R UL R AL, o R BB Y 60%~
80% "o AD ZEE HUAFAE R BN AP 1EE S X 4R
JaAb S8 DURRIE B AR B0 D Bk 28 £ ARG 45 T8 1
AP FE & APP (B-amyloid precursor protein, P
VEMFERIR S H ) B4 WA (B -site APP
cleaving enzyme 1, BACEL) LAy 43 WA Rl 4K UK
S, T o073 WA TR DU E G Ry B 2 1 DA v ] i
HeBH 1R AB 7= A4 B BACEL J& AB 4= ik 12 h
APPYUIEINSE —20, WIRBREALTR, XF AB ATy

REEZAEM . AR R H &S84 42U
IE G, P TESE R AR AN FETE R B
JR, MIAEAL, fE T ABULRUE BT H £ 80X
T A Ve FEAR R, NI 2 2 5 2 2
B P
3.3.2 ABCAT7XTABHISA

ABCAT I AR HAE A r= A e i, FfAiE
HERN AP IFR 2. H RIS R ABCAT sk il fig
P ARIBAR RN AR T U P A . — T
Yo/ AN A T 42 2 APP AR BRI T2k /2, M
Ml AR AL it 21 S8R R & TP/ MR B4
Jaxt AR g bR R, PVERRIEADT SBR[
X} ABCAT 2 it AR UM AAAEG I FR2a
IR, ABCAT BRI AB TS RRIS/D, (EA I H:
A, TS — BRI K B, ABCAT kR A
ARSI

ABCAT7 *F AR BEEEBUZ P2 5 . £E 120 /)
U, ABCAT7 6= FEORE 1 AB42 Fil AB40 7K
3B 2. VAR RN 2.3 485, I LA A42 Fi AB40 7K
FI I RE, I H AR R I S SE A A B
IR IE TN T 53% "% TEVEMEBIR] TgCRNDS /)N
A, Bt= ABCA7T SEEU . vrigMREH A %
A @3, R AEREE AT PE AB B35 1 L K n]
e AR kK Fu /> B2, ABCA7 A5 BACE! Ay
M S R SREBP2 B 18 717 o 7F JE ) FE AL 7 APP /
PS1/MERHT, Bt= ABCAT R EFTTiAEYE AR £
ACEE T, I VER AR, LA
Jimi, H— N ABCA7 Bk, AN RRRAS, ff
BACEI H SREBP2 [ /K F-Jh5, 2k APP i) AB Y
e, Al AR RGN 53 —Jr T, ABCAT ik
PRNG AR KA A 5 B BON M3, G
PERK-elF2a i # ifii ffi BACE1 il SREBP2 % ik
B el

ABCA7 B 25 3 /b %] A 19 75 B . o % 15
ABCAT7 BRI EIE MR RTA SR 1 o (sAPPa)
SAPPB Lk J AB1E CHO 2 L ik N 19 70 W K-, {HOR
S e, By A WEERIETE, I H AB MY
SAPPo 7 WA IIBE I TG G, WS/ AR 7 A s > A 2
W a I ERA RS B, E SRS ABCAT 50 il
BWETNREA O, /MK 5 40 A ik P 5 0 S A
WEANAE , AR RN RS OE /NGB AL, /NI 5 4t
TG ALJS TE AD J8 35 M N 7 AR A1 48 PR 1 R PR 4
I ELAE WO AE 5 AB MRS 1 A rp 4 i E L)
e, Fuds RS R, ABCAT IR FEAIR
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/N BT A MU AR HUBE ST, I ABCAT X AB
(4 3% A s LR S R Bz I RETE oG, TS
ERK A7 5¢, ABCAT7 HYEZE 2352 ERK 2 il () B o
AWEAEAAE DG AR, N i 2L A A e 5
T, Kim% ¥ ABCAT mtba /N Bl 120 JE ke
AN TA3E, R IE SR ABCAT SR
Pk AB K FBE At ff, {HIX 5 APP 2L AR AL,
Jok, I H 120 F1J20/ABCAT fll5 /N B 2Z [l 7 1
B BREHRORE 5G9 /N JoT 4 1 =% s i b s L Ay
WS, M ABCAT HEA /N BRI Wik 20 i F5 HCSE 2R
& AB FRE T LU BT A B/ INERBEAIR 51%, 245 R 4R
ABCAT7TENN N ABFa AR Rl e, X 5&W
A TIRE A . BIERRANAE . MoC A
I A0t 2 55 41 N AR B WAL e FL B 5 B4 9 it
R 52, NN ABCAT F2E
SR RES ARG RE, AN E
AR ANAL ABCAT & bk 45 i AR 5 % 38,
ABCAT7 B % (R Bl fE 2 X AB F= A i . 7
APPN-OINCGE N BRI T /NS BT 41 il ABCAT B
R ARG AT BE TR IE & U IR is Rt , MiE
ABTE/INEE B2 A Hh S LR

RARRUL, ABCAT A TSRt e HAE 42

B

24

ABCA7# -

B AT

G

/N5 440 M

B ARt
Y

*

TCAMREL A 53 A, % JIH [ P g 1 1 A A S EAN ] 22
M, DL LRI AERp IR A IR AR A . 25 ABCAT 8K
BF, AUE RGP IR BTG ZETL, i 2R/ INE B4
JXT AB AL EERE ), AR SR ARZR, FHHE/NK
O 240 0 5 b A A R~ 5 T flk 2 i P A9 28 9AE SV
et AD kA k% (1), S T ABCAT i
TIRIT, T B 2 MO A A v AR P EH
SR TR/ NI BT 40 A KT DG T AB IR BR L AR
ROGE o B b AE 7 . TREM2  (triggering
receptor expressed on myeloid cells 2) 1F b 3ZIKE
FI AT R/ NI BT A A e . 1T SRR (R, Lo
7L A o R A/ DN BT 4 D A B A 5 E T R S Y
B AL 2 R S B AD ', % T ABCAT 5
TREM2 VEFHRGARMRL, AT =2 [A) 2 75 A 7EAH B4R H]
BLIIRXT AD J= A 5 (AR Y . a0 SR A 8 A Ik
P HEIE B ABCA7 ] 45 /1N e o 200 W A 07 o i AB
TrERIIRE, A8 BRI ABCAT i LT R
AB, TIRES A — T AD VRIS . BXFPIRTE
ATREXT HETHY AR BRI RS 7 AR5, (Hix sl
TR I LM T /NS o T AR BUiR R S I

Wi ER =

Jibi P9

ABUTIA

I

RAEH 745

Fig. 1 The relation of ABCA7 and AD
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Abstract Alzheimer’s disease (AD), a serious degenerative disease of the central nervous system, is the most
common cause of dementia in the elderly. Its etiology has not yet been elucidated. ATP-binding cassette
transporter A7 (ABCA7) has a high level expression in the brain. Since the genome-wide association studies
identified ABCA7 as a risk gene for AD, more and more evidence from in vitro, in vivo, and human-based studies
has confirmed that ABCA7 is one of the most important risk genes for early-onset and late-onset AD. ABCA7
mediates phospholipid efflux and its distribution in neurons, and plays a weak but significant role in cholesterol
regulation, so as to maintain the lipid homeostasis in the brain. ABCA7 is also closely related to microglia
phagocytosis and immune function. When lipid homeostasis in the brain is unbalanced or ABCA7 is defective, it
will reduce the ability of microglia to process AP, causing abnormal accumulation of AP and triggering the
inflammatory response in the brain. ABCA7 single nucleotide polymorphism (SNP) variants or loss-of-function
(LOF) mutations are also significantly associated to the risk of AD. We suggest that ABCA7 may be a potential
biomarker or therapeutic target for early detection and diagnosis of AD. In this paper, the role of ABCA7 in the
occurrence and development of AD is reviewed, in order to provide therapeutic ideas for the clinical prevention
and treatment of AD.
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