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The Potential Role and Mechanism of ApoA-I in the Formation of Tuberculosis
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Abstract

granuloma formation in response of immunopathological damages. The molecular mechanism underlying the tu-

Tuberculosis, induced by Mtb (Mycobacterium tuberculosis), is characterized by caseating

berculosis is complex. ApoA-I (Apolipoprotein A1), as a non-glycosylated plasma protein, is anti-inflammatory and
antioxidant, able to regulate cholesterol transport, and autophagy, to be involved in various other diseases. The as-
sociation between ApoA-I and pathogenesis of tuberculosis has attracted extensive attention lately. This article will
review the role of ApoA-1 in the tuberculosis development and related biological signaling pathway, which will
complete the pathogenesis of tuberculosis and provide a clue for possible strategy of treatment for tuberculosis.
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W Tie P 5 N S G e SR o 5 25 ) NS IR 4 5, BT 19
T il 5 L) S N A A, T A ) S N i = 4
J8, 15 LEA A B SRS A M A AR B B R G IR 7
ApoA-Tr] FRATE S HR BEAR S5 SR 1 115 3 1041
AR, By 6 S R T AL e 03 0, A 4
P REE rh i AR 38 LA 0 7 T, D58 L AR
ﬁ%[slo

PR Tk G Mitb Ji FEL 3] A QI S 88 T e 44 A
FH AL, ApoA-IfE i AR 1 L EL ALy AT S
SHATURRGSRE . A SCR I ApoA-1S S5 K
RIS WG YT 7 T SRR I T E R e AT RE Y
HLA, FF 25N A, AR 7 ApoA-TE £ %
T R B F AR BRI T S5 B 7 1R 3R it 2
%

1 ApoA-IR 7 FLEH KR TN Ee
1.1 ApoA-IHI%5 F45#

ApoA-TE H 2434 2 B2 ik 5 20 B 1) Wl 2=
e B o B, BRI T2 115 G 044 KB R i
qll—q13terX 3K, KZ11 863 bp, & 444 R Al
3NN E T A ApoA-TiE H 26742 I TR & It
ZH B AT A Ji (preproapo A-1)TE 73 Wb i F Hp gk 7K
il 2B 18R AR I M5 T IS , AR i
KA 6N AL IR IR AE IS T U . ApoA-TH) —
P AER AL 6~8 N FH22AN R B TR FE E P A1 A2 AN 11
AN IR T A7 A BRI oBRE 5 LG 12 R
Ji@ H B 7K &8 735 g ot 70 1A AR L, SR oKk 23
LkMPER, A BT HDLI & oAz e 1. 7E8r
A BIRHDL 2> T+, ApoA-Tff = 2 45 ¥4 32 AL I X
e A B o 7 i o A A DR o T HRRA
TR AR S ), AR BHRRBE | <Phs S5 45 M A Y,
VU 2% 25k i AN i 20
1.2 ApoA-IFNIfAE

ApoA-PEETEARIH b ik, Hp et
WELH 2R () R IE & e 1. ApoA-TH F 2 T fig 72
P8 JIE ] A O, 0, 35 4 3 DL [ e A/ O R R ] e )
FE I f¥) 131 ¥4 32 (reverse cholesterol transport, RCT)!,
X T BE T 2 ApoA-I/HDL A2k ATPS: & &4k 18 &
1 A1(ATP-binding cassette transporter A1, ABCA1)#l
BISI7 7 1 K 52 1 (scavenger receptor class B type 1,
SR-BI) 17 B .

20 i R ABCA T4 3R P4 i 29 A [ 57 (free

cholesterol, FC)FA% 45 ApoA-I, ApoA-145 & FCIE
FCALIR IR#9)4E HDL(nascent HDL, nHDL). nHDLE
BBt i —JIEL [ 7 15t i 5% 72 B (lecithin-cholesterol acyl
transferase, LCAT) A2 HEAE FH T T BCER T 70 R34
HDL(mature HDL, mHDL). Ifil3% 4\ mHDL 5 fT4H
Ml b SR-B1454, it NFFIE, AR AR BRHE H A4
Ah, BARCTM(E 1) .

ApoA-I/HDLEFR A T JIH [ BE AR AL 1 75 JIH [
R, I EAHR . Pl et 8w R
TR Y, X EeE AR AR B HA ) 3 R
BEAMA AT 53

2 ApoA-1TEEEZRREHHER
2.1 ApoA-1SHERRHNAE LR

Mtb A {204 S 28 B, (HH W T 7. Mtb
RGNS, HLR TR JFUAA A 5% 7 T4 2 (pathogen-
associated molecular patterns, PAMPs)-5 % 7% 41l ffy
JiBE I )45 3R B2 44 (pattern recognition receptors,
PRRs)Z5 &Ml iR o [ G & 482 i 1 Mtb 4
s SRR IR 28 — T BT 2k, AHARIE I 73 W RRE R . 1
S O TG G e A L T T B 9 4 L DA B
By A Wk S5 I R B S AR U0 MR AL 1) S 3 2
RAS, T B A ] REA 72 A TE BR, LLAE G AR B G 5l
TS Z . MbIE P25 T Rt oK & B R4 A
JHRAN . T4, BAHA LA A 40 i 41 2 51 B 2H 1%
(1) 3 78 5 B 20 2 22 R AR 25 4 PIZE I 090, PR 2 i
(T B ASE Mtb 52 sl % B I 42t AOE ISR , 4544
OB PORAS o 208 3] G2 N 5 FRAIG B H 3 A
BRSNS, PRI ZF i P 5 Mith B 3 9 S0 5 T 46 4
B, AR R T RS A R B . A B
KB R, RIZE L, PN () Mitbai i iy
MERGY HE HAh 25 5,

T AESRAE 5T R B Apo A-TEE [ /KT T B I HL A4
UL G2 N e D B 5 2 40 P ApoA-Tifil
325 149 JIEL ] P 2 Mtb 78 200 i 1A 369 5 1) 3 228 R R R
Mt/ 4y LA f , 40 A T R R A1 L 3
FEE, WR PR ASE N KA BAMIEZ B . B
IR E R, 5S E VR R R . KiE
TFF FEIE S5 5 7 JIE ] P P 9 200 P A MIeb s s ML 1)
Fo B MR MLAIE BRIRAL 1 IR <, JENHAEKAE
FAERAL 7B IR, PRI T MEbAE A2 i A ) £ e
AR B X ERE IR T ApoA-Tid st i it A [ B 71 HE
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Fig.1 ApoA-I mediates cholesterol efflux, HDL formation, and RCT formation with the help of ABCA1 and SR-BI

(modified from the reference [16])

M AE S5 %99 T b R HE BB .

WAL, S50 B kR I A R R
AR EL , WK MtbRF SR Y 5] iR H A E A
JR R I R A% 2. WITD % 125150 45 4% I e
HRPLEE R 2R TT I W ISR A AT ARSI, R B
TSN A A% R MOK PR R R E ST
el B R 4 R v AR TR AL, i LRk B T ) I 2 A
K, HEI S RAMIRIT )G, Ak EirET
1EH . R, SRR P 5 45 R0 1 7 AR A
K, T ApoA-Tr] LI PR HE & 22 3R IA /KPR B
T 9% 20 ML IRT S P9 RO #e e g, 3k T A0 ) T4 A 4 ke
5 5 10 FLAZ 4 M AL AN 28 TR 1= 2R, 3l g o
ALY $EIR ApoA-TE AT BRGNPy 35 M S KT
TR A S 387K P 3 T 0 o) 485 A% 06 T R AR R R T )
RERT, BEAL, A HE TR R ApoA-TIK)id ik vl AN
2 B W KT B8R R AR 3 5L R Mt IR B AT
b, A BT HURHRP A 00 I R 2B R R IME T .
I, ApoA-ItH i] K 34T 2 i 8 A A F AN (i dh 40 i
Wk K 1) 25 5 FRD R A R o
2.2 ApoA- 1S54RI

LA X 45 429 (2 I 32 AR IR I R RIS &
il BB A% (X5 LR 03 A0 CTHHE ) o 2 8 O
WA KRR FRYIER ) o X LR BT BeA A R FE B
(SR B , 89 375 AR C T3 A T PR 140 375 W 58

9 S R AT BRI RIS, R A AN BE X I MIEb I FETS « K5
TP B A R TR (R (A~8 J ). KT sk 45
Z AR ) CAE T PR 2 BRIV A 465 42993 16 15U 477
SR 2 BEAZ T2 T AT P 200 )

Jig 53 20 2 R0 R 1 5 4 25 BT 40 b 45 A R
&ML 2 R AR (AR A 20, AR
B, 5 ARG E M LG, T B I 45 %
I3+ ApoA-IKF- B, AT AR IR e 2 A D)
fiph HAR IR YL 2 1] ApoA-T5 AR WX HI2Y, kL
URARZH PR AL T 82481 v 7 4 45 4% s S5 38 N 85491 44
K i B Apo A-THIZRIE /K, PO FLBE A 4G I Xt
R A Il A I R S FH AN . 45 R EoR, 4%
o KB AL AL P L s % R IR B 1 R 8 (high
density lipoprotein cholesterol, HDL-C)#l ApoA-I
K BE T AL . FRANCO%: PULLES T 974
TR it 45 % R AN 32451 ot AL (R 5 A% 9 1B 2E FO AT
B B G ) 119 0L 7 e IE [ 2 . HDC-C AT ApoA-T11 3%
BTN, SR AL, 25 4% 05 BB i v s A [
fiZ . HDC-CAHI ApoA-111 & &2 I R FFAIG . X LEHF 5%
PEon, M ApoA-TII 7K 5 25 4% 0 Bk Y 7™ 2 2
JE 2 AR, ApoA-T7K-T-J& Mtb B GLIRAS I IE £E b
EW.

2.3 ApoA- 1S4 %IHFRATT
ApoA-1EE I8 A B3 TE AP AE T i, 4



1268

A LA RLAM AR AL T AR TR . ALK
PR B0 4R 7 S5 A% 0 25 W U DL RO FR R
FPIRES, M0 H ApoA-IEUIk B4 K ApoA-TJE A AT
F T 85800 25 I 3050w R 97 - 1897 2 H I 46
%09 583 RE 181 25 %00 838 ApoA-IK-F B 2 5
TRIBIT B2 5 B WANGEE BRI Rk
G BFH NG, T T 2 O ENURAR 1R IT
. SRR, BEBIT 14 G H ApoA-DK-F
32 E . CHONG [ BA B2 T4 X AN 500 5
iTRAQFRIC 4 & 2D-LC-MS/MSE AR M T 45 4%
RIGITH . 169724 HHANRTT 64 A 4l i g
850 2 St F I RIL KA, 85 B oR, JRIT 20
H A 64~ A LG ApoA-K-F B T 5. it
A W5t FI H Label-free i [ i1 21 2% 11 € & 70 HT K
I, T 24 1 235 4% B8 I A A A ApoA-TiR H /K-
IR T 25 I BB S ko 3 Y. 5 A% TR T I e
ApoA-THE H 1 £ B A2 A iE— S IE S ApoA-15 5 4
IR T, 385 o] FH TS5 2007 AU 3 248 Il .

ApoA-TH FYRYT G k% 55 il 19 (1) T8 A 45
BADIEAI 2K EH . AR ApoA-TELALI K 4F AT
T8 I R DA 98 A R 40 T 4 L/ 2R 6(interleukin-6,
IL-6) A% M1 1-1(monocyte chemoattractant
protein-1, MCP-1) A1 98 R LA -F a(tumor necrosis
factor o, TNF-o) )73 7K V- Ry 2 45 4% s H ok Jig ),
ApoA-TH LIk ELK-2A2K2E th ] {i¢ 3 fiH [ {2 40 HE
IR A 7 A, AT S5 R I R AR
41, ApoA-TEAUN IR 2218 FH T30 97 W vh It 2 1 <
2 Wit DA it S5 A 0 (R 1)

3 ApoA-IAiZERAE A RIVBESD
FHH

ApoA-THEmE 4% g PR B 5 45 4% 0% 1 & A4
RIEFIGIT R VI C (K 2). —J71H , ApoA-Lil
o 5 0 ER T B N 2 AR SR T R S,
D 98 0E DR - A2 BRI 2R 40 Pt Y W, 7 S5 A% 00 T R
ORI R EGIRAE HWRIEA . 5 —TJ71i, ApoA-I
A a3k R[] et AR VAL T R T A7 S S R L N R AR
755 BN B AR B IR A, JS N BT
A KARAE T BRIENO>
3.1 ApoA-IiH#EcAMP-PKAI®E & 4 i 36 5% 40 ffy
A4S AR

RBERR IR (cyclic adenosine monophosphate,

cAMPYE NHLIRAS 556 T 15 A5 40, 7Emm R4k 5
R RCEIER . UESHTEZREGE, =
AR G o7 HE BRE TR, 3 T O T R A AL
(adenylyl cyclase, AC), ACTKfi# Jlf # — i % (adenos-
ine triphosphate, ATP)/ 4 cAMP. HiN cAMPIK
P38 N2 0% 55 3R A(protein kinase A, PKA).
PKAZ—MZEHEAY), EATEPKA(PKA R
[I7UPKA(PKA RIT) 271 = EWV A . PKA RIF] 4551
JFEBOE I cAMP, S EPKA RIM G284k, (2 1ELG
H A OB ORI NI, 53R 45
EAREAE A, PH IR 5% R 5 IFN-y i i 5 2)) - 45
G, AT 58 57 & R IFN-p ¥ % 5% B9, TFN-y
TEMtb/EE G AT AR HENLAAR 51 R TN 592 B, g2
9% PRl - JE KL IFN-p 0 3 53 52 BB, 254008 1R R AR
.

MtbZH i B o (1) g BT 44 H &% Z€ 8 (lipoarabino-
manan, LAM)P0] 55 B AR 55 HH 1) ApoA-145 4,
{81l B IR BT H ApoA-IVR & FAR, 3E T P4 MK ApoA-15
UG FBECZ A ABCAI S A HINL 2, 115 Gall
i ACHIE R 3ZBH, AT FEAIK cAMPIRIR . WIL-
BURNZEPHRE 75 K I, A4 AR B2 cAMP /K- TGk A
AT MItb ko JIEL [ T2 P R AT AR, 2 o e K 4
WP i, 3 — 2D N B 45 A% I e AR . DAL, 3
il Apo A-TART cAMP 7 A= A7 Bl Tl i) Mtb P i
1) L] e 3 A R 3 g % MR DR I A 3,
T 0 1) 25 A 0 1) R
3.2 ApoA-IH$ITLRs/NF-kBif 2% 5 L i3 B 44
v

TLRs/NF-kBf5 Sl B2 HUIEG R B . K &
i SN ) EE A% . TollFf 3244 (Toll-like receptors,
TLRs) & —JE PRRs, R T AR E & & IH [EH
HUES A B 1 X IS 48 (lipid raft) A 561 AT {H 51 Mitb s
PAMPs!*>%),  TLRsH 7l MtbF£{# TLRs il P4 45 #4358 5%
ek B 1 My D88, i i T I 1 « B 1] K
P (inhibitor of kappa B kinase, IKK), £ IKK{#
1% K7~ kB(nuclear factor kappa-B, NF-kB)5 H .45
A A B AR B 108, 5 Ak 1) NF-xBHE N\ 41 i 1%
W, 5 TSR 255, T8 B 2ORE Rl 7 5 R W IL- 18+
IL-6 1 TNF-alp) % 5%, (iR 3t 57 ihe7e8,

F A 3 -1(20 N TIL- 1 IL- 1B A 2K (9 ) 7E
HUAA B G Mitb Ji 388 ik 700 385 5928 AR 4 E 200 P 45 Ak
TNF-afMIL-655 412 78 K-, SR h Mok 40 i 55 52 48
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1 ApoA-IIEIBAZ ApoA-1E BiaTT /N R AT EREF IR ARIESE THK[37]1E )

Table 1 The effect of ApoA-I mimetic peptide or ApoA-I protein in the treatment of lung disease in mice

(modified from reference [37])

PRI ZIEA SRVF B B TEITRUR
Disease model Peptides/proteins Source or composition Therapeutic effects
Asthma induced by oval- 5A Double helix amphiphilic peptide (re- Reduce G-CSF expression and inhibit neutro-
bumin placing one helix with five alanines to philic tracheitis in ApoA-I knockout mice !
reduce its hydrophobicity)
D-4F ApoA-I modified 18 amino acid peptides ~ Reduce AHR, BALF eosinophils, and TGF in
(hydrophobic composed of D-type amino  wild-type mice- f1. Secretion, collagen deposi-
acids) a spiral tion, and oxidative stress 1**)
Asthma induced by mite SA Double helix amphiphilic peptide (re- Reduce AHR inflammatory cells, mucus cell
dust placing one helix with five alanines to metaplasia, collagen expression, and AHR in
reduce its hydrophobicity) wild-type mice 1!
Human ApoA-I Serum purification Inhibit the existing respiratory inflammation,
protein AHR, and allergen inhalation caused by lung
dendritic cells in wild-type mice; promote the
production of lipoxygen-A and repair of epithe-
lial tight junction protein (Zo-1, closure protein)
in wild-type mice
Smoking induced emphy- ~ Human ApoA-I Transgenic mice (expressing human Alleviate emphysema, pulmonary inflammation,
sema protein ApoA-I in alveolar epithelial cells) oxidative stress, and activation of matrix metal-

Neutrophilic pneumonia
induced by LPS, CXCLI,
or CXCL2

Lung injury and sepsis
induced by LPS and LTA

Influenza pneumonia

Lung cancer

Pulmonary arterial hyper-

tension

Bleomycin induced pul-
monary fibrosis

Silicosis

L-4F

ApoA-I protein
expressed by human
ApoA-I or adenovi-

rus

D-4F

Human ApoA-I
protein

L-4F

Human ApoA-I

protein

Human ApoA-I

protein

ApoA-I modified 18 amino acid peptides
(hydrophobic composed of L-type amino
acids) a spiral

Purification of serum or supernatant

ApoA-I modified 18 amino acid peptides
(hydrophobic composed of D-type amino
acids) a spiral

Transgenic mice expressing human
ApoA-I (regulated by the human ApoA-I
promoter)

ApoA-I modified 18 amino acid peptides
(hydrophobic composed of L-type amino
acids) a spiral

Serum purification

Transgenic mice expressing human
ApoA-I (regulated by surfactant protein
C promoter)

loproteinases 1+

Inhibition of neutrophil invasion in wild-type

mouse BALF [

Reduce acute lung, kidney, and liver injury and

mortality in wild-type mice %

Reduce inflammatory response, IL-6 levels, and

pulmonary viral titer; maintain body temperature ¢

Tumor volume reduction %

Reduce pulmonary hypertension and serum oxi-

dized lipoprotein levels ©**

Inhibition of wild-type mouse BALF inflamma-

tory cells and pulmonary fibrosis ©**

Reduce pulmonary fibrosis, silicon nodules,
BALF inflammatory cells, and TGF- 1. Secre-

tion 1°%

G-CSF: K4 i 4E 75 1 K 1-; AHR: <38 5 ) B ; LTA: IS WEBEER; BALF: 3238 Bl EDR I, TGF-B1: 4k 4 K 7-B1; IL-6: 240 A %-6.

51)

G-CSF: granulocyte colony stimulating factor; AHR: airway hyperresponsiveness; LTA: lipoteichioic acid; BALF: bronchoalveolar lavage fluid;
TGF-B1: transforming growth factor-p1; IL-6: interleukin-6.

P 51 B GERAL, J5 ) JORER IR SN, T 8078 T4
LR MR BR300 0 [RIUL, P 45 1) 285 A% 973 19 )
Tok B BN 52 4 ) 1) 9 M B B N, T DA K FR B
WD LR 4% . T ApoA-I/HDLBE P& 4H
MO b IH A E S & TR A S5 F A0 TLRSTE MR 4%

PR SR4E , 3EIT 47 TLRs/NF-x B 4 A1 4 5 K 173
WATOL BRAR 28 0 i S PRI R RS, 77 LEMLAZR B 95 2 e
TEHTMtbE T2 Hoe 1 32 2 208 R 31 R, &
380 ApoA-1E & B T HLAA 4] TLRs/NF-xBf5
5 g B I B 13 R A A



1270

3.3 ApoA-I£5ESR-BIfit & AMPK-mTOR-ULK1
18 B R 1 20 Al B Pk

S 1299 1) 1) S 28 B 8L TT o R B3R B AL
SR-BIfit & (15 4H S B Wt e A AR IX — i R b R 4% 8
BORPER . SR-BLZ —JMURF 1 IG T N 5244,
A 4G Mtb 2 T AR B AR 2 . 9 J5L TR Mitb 24 12F
ANHUAR G, R4 A2 b J 320 £ 1) 78 J53 40 Jf 2 2k 1)
SR-BUAi3k, 40k H AR, MtbZEFE 6] 7. [F]
I}, &N i) ApoA-15 SR-BIAH H.4F Fl {# SR-BI - %
o, BET 5585 U4 2 AR 2 0 (calmodulin
kinase, CAMK) {11307 , CAMK R ¥7E AMPAK A
T 1 ¥4 [adenosine 5°-monophosphate (AMP)-acti-
vated protein kinase, AMPK >R IA 5 B W, AMPK

(A) Lipid raft
arpaamAAnnd
i I mm 1&‘4 MJU e

Uy,
i

i

A
p-ABCAIL, ABCAL
ApoA-I/HDL stability

CE eddlux

[l rnasessss 1 i
R

e FOCHE I e AR IS, T AN AR M LA RRRE
RS, JAMPKHGEE, mTORE A 14 1 (mecha-
nistic target of rapamycin complex 1, mTORC1)FJ
TR M, B J5 UNC-51£ 3 1 (threonine-protein
kinase, ULK1)7] LA 5 AMPKHH T4 FH i B 4k, 3%
B ULK LS 3 B W . mTOREES U2 ULK 1 47
¥, mTORC 1 B B AL A8 T B i) E e 1 15 254
(FH ULK1 AL AR (1 Atgl3. FIP200. Atgl01%%
TE ) I3 , WIS Wk /AR R AR A, ) 4
L 5 28730, i AMPK ORI mTOR 8 il 3 ) 0 F 48
Ji 9 W A2 0 Mt IR e 2 77 18 BE Al . AMPKCA 15 (145
5 G T ISR AN A R A BTMb I G [R5 1, mTOR
WS R a3k 20, I A2 R Gy B 3 PO 2 b R R

Alimhn e
I Eﬁmhwm i)

(©)
HDL

i Apon
%
é i,
%,

Proteasomal
.7 degradation

arttll i
e

TR

L

Autophage

A: ApoA-1456 ABCA LG HL Ga, i fEcAMPI, 11 PKAYEH T L[, B: ApoA-VHDL T4t T TLRsTEREFE P IR 4E, #0f] T TLRs/NF-«xBifi
%, BEMA0H] T 9ORE 773 C: ApoA-1£5-5 ABCAIMECa™ P, L AMPK I A mTOR, #E M EH T-ULK {224 5 Wi .
A: ApoA-I binds to ABCAL to activate Go, thereby activating PKA, resulting in ABCA1 phosphorylation and increased esterification of ApoA-I; B:
ApoA-I/HDL interfers with the aggregation of TLRs in lipid rafts, inhibits the TLRs/NF-kB pathway, and then inhibits the secretion of inflammatory
factors; C: ApoA-I binds to ABCA1 to influx Ca®', activates AMPK and inhibits mTOR, which in turn acts on ULK1 to promote autophagy.

E2 ApoA-1Z5iFIERIENS FHHIREE

Fig.2 Schematic diagram of the molecular mechanism of ApoA-I regulating the inflammatory



SRR ApoA-IAE S5 200 12 i BTE AEAE F A LRI T 7

1271

T8 BRI, SR, RS2 98 i i B 2 fii Jk e
Mtb )75 E U245, K, ApoA-TR GE i i+
YI B 9 W A F SR-BIiE ¥ AMPK-mTOR-ULK 1
4 BOE , E Bh T 40 A Y Mitb (45 ) AT R, A I
Y A (2 31 2 OR A P S IR N

4 BEFMRE

ApoA-IEA—M#ENEEH, FE L5 SR-BI
HTABCA S5 A R 0E AR N (1) R iifeid i, #0616 A 48
%) T FSCRR 98 3 4 156 s I8 Hh AR 48 DRI 1 (1) 4, A s
1 6 1 5 9 T 2 4 R BT 200 R A A 1) 485 A% 0
R AEFIR JE . ApoA-1HT & IR & A Kk b A 2
55 ApoA-TTHAE—FL, f: ApoA-IHT ApoC-1IER A /E K
g 25 A 5 A B 2R 305 7 ; ApoA-IRT ApoE N2
BRI A A AR ) ST, A L
ApoB-48 HJ 1 Ay 4t H JE 52 A4 B e A4, ApoE R 7ERT /R
PUEBRI S IRAT VR h R R A LB H 5%
HEAERUS, X 5T ApoA-I.

ApoA-IE ML PRI e i A0 i 3505 L Al s v
ez R, 18 ApoA-T7E 45 4295 J7 T i ST ATh i
= EESZIRERPLEITT T, W5 T K34
B _E R GG IENR ST ApoA-12 5 2520 /R H
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