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Research progress on the role of ADAM17 in the pathogenesis of atherosclerosis
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Abstract: Atherosclerosis is a kind of chronic inflammatory disease involving imbalance of lipid metabolism and im-

mune disorders. The disintegrin metalloprotease 17( ADAM17) is a classic membrane protein shedding enzyme, which

promotes atherosclerosis by participating in the process of inflammatory response, angiogenesis and plaque instability.

In a few cases, ADAMI17 also exhibits anti-atherosclerotic effects. Therefore, paying attention to the mechanism of

ADAM17 in atherosclerosis will help to provide new insights into the diagnosis and treatment of atherosclerosis.

Key words; ADAM17;atherosclerosis; inflammation

ks A AL (atherosclerosis ) J&— g M 2 14
ST, H PN B A | Wk A - LA i 5 2
AN S S Hrb B S R ok A BREDR B 28 1M
B FECE RS B R RS |, AT 5] R ik
IO RS A rh T L 17 45 o LA 0
H A, sh koAl 1k 1y £ 2307 R AR FR 5, 12 ¢
AR (B RSCR I AN AR R S DI AR R
Skt R AL 1 e LR R B — R OB G 9T T
BRIt h ko ok A A A6 O el /D0 il A8 g 1 ) R
o REAEZE-LEEAM 17(a disintegrin and met-

rfs HE9:2020-10-12  {&E HE:2021-01-24
EE£WE M BAEAE 4 (2020])4850)
" @15 1E%& ( corresponding author) :tangxh007007@ 163.com

alloprotease 17, ADAM17) +2& £ ML fi%) B 25 1 ot 7% il
J&T ADAM ZJ L5t , B i 2L 22 i 2 A 1 A
T2 RYER S e, Ak, A R R Y
ADAMI7 383 0 98 P A Ak g B L 4 2 Al
L AR BRE R R P ST Bl I oA s £ v e 2 o A
o ASCEEST ADAMIT AT R S i 72,
SORTEHAE BN Dk ok RERE Ak v ) RS LN

1 ADAM17 5% & iz

ADAM17 J& T4 8L I A i IE B K ik, Bl



JETE ADAMIT TSN BKHSFERE AL A AL b 4 F R 50 it i 745

CL4E 172 ADAMILT W)Y 5 5 1 I 0 % V) AH
5, U 45 A 1 iR 988 I8 B8 X F--o ( membrame  bound
TNF-a precusor, mTNF-a ) il i 5 TNFR2 ( tumor nec-
rosis factor receptor 2, TNFR2) A RET R
P T ADAMIT A S mTNF-oc [ 36 7 78 114 43 W
A TNF-a ( secretory TNF o, sTNF-o ) EL G ¢ & 1E
FH) 5 sTNF-o 55 5 2 1T 1 il 988 38 38 IR 1 22 14 1
(tumor necrosis factor receptor 1, TNFR1) 256G HA fi¢
RAEADY, T ADAMI7 24 fif TNFR1 7= 2E 0] 3% V&
TNFR1 Y TNF-o 254 REMSIER RIESN ) dyitt
APUL, ADAMLT G 1 AN [ A9 9 1 R 7 4k
FIh KA R LR AR

2 RYERMFEIIKSERLPIER

Bk R AL 14 28 M S A R 5 N B A |
PERLYHM | FAAX - MR A A VIAROC . Sl bk ok A A Ak
U6 T PN B2 200 M2 5 403, PN B A B IR I Rk LAY
% -6 (interleukin-6, IL-6) . [1 41 -8 (interleukin-8,
1L-8) ZH it (5] &L BFF 43 -1 (intercellular adhesion mol-
ecule-1,ICAM-1) 254 1 Rl 738 1 P B2 400 i 2 g e
BEEE O 5 v P 200 T 5 R I P v 0 S i
G EE T AN R 1o MHLEAR G {EdEN
Bz AT BE AT I ki AR T T 5 A AN AT
2SR J2 Ak ok B 4 i, A i A [ B 5 O
SRR IS | = 2 0 A4 WA 1 A P DR (A Al
M FAIL 2R -1  TNF-o 1 TL-6) " A2 T BB 7
SRR, BEH B 5 PR A AR a3 SRy 78 4R R
LIRS T BESREEE M TEMIH S Kok R A
DRt WA LR 1 58 LA R | 0 DA T 4
JR R -9, FRARBET AR S 1, S B P 22 | i i
RIS B, 3610 % A S e B2 A AE " I,
A2 B0 K ok A A Ao R v Y R S I R Y T B Kk ok
FEREAL ) D IR

3 ADAMI17 5ZhRkEEEELL

Bl bk ks A A2 K b B Bk — R g v 5 P il
AR | RO O B P AR L R SRS T
ADAM17 Z 58kt tErifb i kA 5 R e
3.1 ADAMI17 MR BhRk B L 1E R
3.1.1 ADAMI7 4 309 28 1 PR B0 7 3 Dk ok 4
WAk B9 VE F . ADAM1T 5 3 Jok o6 B B Ak 7= A= 56

I FE T ADAMI7 REfE D) 5 2 R 45 4 10 %
PR T, 7E 30 0k ok B 68 Ak 1 18 e 58 P s o AR
H, ADAMI7 8 3k 22 i v P R 20 i R I T i
100 AR P45 00 98 DX 7 0 I s A B g Y a2
fift mTNF-a /=42 sTNF-o, IR T Bl ik ok R A Ak 11 58
PR, 587 A= BN BRAH EE, mTNF-o AS BEBY 24 i 1)
SR /I BR Bl ok o R A Ak BB B dg /0 e Ak
TEZ R RN ) BT b, 3 1 AU RE AR 1E 3l bk of) A
fEEAR h ADAMLT FO3E D T O ARl Bk
SERERE AL 35 97 F 5% 0] 3 5 06T ADAMILT 54 &
PEYIRZ KR,
3.1.2  ADAMI7 7£ 3 bk ok A A £k rr 41 2 28 ol
AN - B DK A B T B e Y I AR R T B
AR S, TR T BEE R v 1/ MR
M2 1 ( thrombospondin-1, TSP-1) J&—Fh it a1 [k o5
FERE L A 2 R (S, Il ADAMLT fE 15 S
TSP-1 KI5 ) 2 35, ol g B8 af 45 A sk 20
X AT ESE ADAM17 7 30 Jikois A Ak v £ 1 95 B
A5 HE B I HLE 22—, TNFRI B0& 15 S5E % 5
LR TR A RO AT &, T TNFR2 {5 53 i
A5 A G A R AR 1 PN B2 20 it A A7 3 B k0 i 4
A e R ER . sTNF-a % 5 TNFR1 454
V0 MR R W b0 BT 68 L 385 4% o X 7 7%
5K 5 1M mTNF-a 325 TNFR2 45 &0 BEE X |
e O E T BE D A MR TR SR ADAMIT
fff mTNF-a i 7% JE i sTNF-o'*' | 3% 0] RE 40 ] T
mTNF-of 4L 1.0 i A AR B Z AR . R, 7
ADAM17 5 148 A ) 56 R A e, 5&iHE TNFR1 Al
TNFR2 TE3l Ik ofs # A Ak b 59 A [R) /R FH Al g A B T
Tl ADAMIL7 A5 (095 R 1L A5 A4
3.1.3  ADAMI17 RSN Wk oks FE A AL EE B iy A 1
Bl kORI RE A A BE B RS E PE R IG5 BE R ADAML7
ot BEVRBRAT O, TR 9 ADAMIT {4 5 40 i 55 THi
B Mer 57 1A W% 24 B2 18 it ( Mer receptor tyrosine
kinase , MerTK ) Hﬁﬁ?g, 5 I 2 i 26 TR MerTK 326 35 U
A2 B 20 A ZE AR 5 B0 ok ok A A A 5
B T 4 M I I T BN T IR EAK 1r B
I, BEH R ME R R ORERE B BEER B R A
2 FHOOIMAE RN LA,

EREARAE o ) ADAMI7 W] BE 38 i3 0 55 5 ik ok
PEREAL BEBR A RS T AR 4 20 Ik A 18 Ak 7y & i i



746 FAh o S i PR

Basic & Clinical Medicine

2021.41(5)

PNz A A9 ADAMIT7 AT RE I8 ik 384 i 35 B i AL
BESIRAEREA ) K S, SRR AL 2 — A e Pk
BN B 5 M AT R T 4R v B AR
PEUT D AERMEROBPRAS T, ADAMI7 123 i W 200 ffd
HgE Y DRI R AR T BEHAR E M ; ADAMLT il i
TP 2 240 0 )23 1 R0 B0 e 422 (Il 7 P B2 A G AR ) AN
BHEE (EEHN D A MEFEEZED
claudin)) 1 15 P9 15 57 B h E''), 9 B2 40 i 4 5=
ADAMI1 74 = REAE i 35 V8 5% 50 Ik ok A Al Ak 36t e T AR
i

25 I, ADAM17 AF|FBEHRE R | Frn 27 JRy &R
BEH |20 K P K 4R R Y ADAMILT G DG B AR
AR IBETE R, T B AR T3R5 s L 1)
HTE W40 P K 20 ADAML7 (40 657 ] fig
A B TR B AR e M Ul O A R R A
3.1.4  ADAMI7 7E 3 bk ok A i Ak S 20 LB 46
HVE T ADAM17 35 1 T 55 o8 3 fok o4 A5 1 1 B B
W5 R SY Sh kR RERT Ak £ 5 % AR Stk O 1Y
BT . FE SO NUEESE S, T8 ADAM17 ()3
ik, TR TNF-a IL-18 A1 1L-6 55 R PR 11 &35
AR 0 U LA B R T, MK A0 LA e
i ADAMLT 3807 F ELH R 1 A9 MerTK 3k,
R T JUUASEBE S 0 UL 40 i f A T 3t e 6 00
PRI, 7 20 Jik s o B Ak B B i 24 015, 40 ] ADAM17
AR F R BE AR e M AR O WURESE & A2 I, I
ADAMI17 A F| T80 WLAH A 41 5
3.2 ADAM17 Myfnsh Bk 1L RO AR R P 1E A

A, 56T ADAM17 7E R M W H 45 25 5 22 1
YEHT, ADAM17 7E3h ik o R A Ak v i & 48 T #8K AS
FAYEH . ADAM17 3 33 24 f# mTNFo FEEZE 5 1Y
TNFR2, B&Bi 1E K & Ge 40 il Y EPE TNFR2 55 19
o B WO, 2% B P Bh ks RE R AR 1R T, e b
ADAMI7H)ZE IR RERS (i mTNFo F1JE 25 5 i) TNFR2
FOFEIRIE NN, T LTS TNFR2 5 S S %z, i B
W 240 6L R0 0L %65 T AL AR B e fn O T2 | )
5 I 200 R XTI A6 M) R 40 P 28 T 348 i, e B i £
SRR fE Y L B s SR 0 SRR T
& ADAMIT 76 RS H R D) RE & 22 8501 1Y, 78 ik
BRGT ADAM17 HA e 544 | R8T, ADAM17
TR 118 305 T TR S0 A S e 2 T RS 1, 1T RE A A 22 Fil
IR PR IRIRL0E 385 112 S 36 v 8¢ 5] ADAMLT 1Y

PUE MKk AR AL/ E T . D3 4b, 4 RS 58 A I 17 5))
kSR RERE AL AV PR 2 D Y o ) 40T LA A
{14 14 5 5 A 2 s K A i £ 2 Jre R 30 o B A B
SESLR R OE T Sh KSR AR LAY & R AR Sh ks AR
R S 1 05 40 388 B ) - 2 JUL A R AR T BB

AR, B 5 11 130 ( glycoprotein 130, gp130) J&
1L-6 15547 53 % v (%) J S B B 7E Bl DK ok A Al
AL S P S F B G BRAE T, A0 A6 ] s
FE 11 130( soluble glycoprotein 130, sgp130) /K155 56
RS KR B Ak 7™ o P R S R O MR AE
PSR A RE AL R A5 2 T T IZ MY, M
R B 3h Bk ok A 6E Ak A ] AT BE 2 aE Ak B
ADAMI17, F&AI% gp130 AY/KFES2E>) ) {H ADAM17
IKAE gp130 FEAEIY sgpl130 H A IEFRH sgpl130 /)
oy, KHB 4 gp130 IFAHH ADAMIT KR ZEAL
A gp130 [EARS DR RYPTSh Kok R RE AL VR FH AT R &
ADAM17 By H/KEVE T IR &

SO CODILEESE ) J§ ADAM17 78— &2 3 [l
P BRSO LA — R YER . ADAML7 38
it NF-kB /-3 B3 #2815 VEGFR2 % 551 45 1l
AR, SR 2 O B L5 5 T RE O LA AR S
P Adam17 W B /N B AR O B JE TNF-a K3k )
NF-kB-DNA 2 & ik /b, 15 Ao I r 1 480 A o 20
(D QU AR AN 1 4 & R SR 2 3]
JRUBS: T 1o 7T S A 8 A 3 AT R 0 A 40
—E TR O WLEE S0 O I S PR3P 1 A K

4 HFEESRE

ADAMI17 2 —Fp R 25 & 10 4 )i 85 Ll , 38 5 B
F/KIERZ S5 TR Z 0 MERRN A E LR, AR
SCLERTHE T ADAMIT 7E ol bkok RERE AL v (1 7R
AR, ADAM17 7E3h ik ot HE A Ak () 398 15 1E R & 2
DI, £ 2R, 3X 1T RE 5 A ] A BF 5 55 76
HHT )38 B TS AE RGO, oAk , ADAMLT /EHITY
YR 2 R Y v] e 2 B HA N I EH, B
ADAM 7S P2 vT 9857 19, T ADAM17 7E 3
koK R L Hr A D RE R B IR 2% . ST LR
R, ADAMLT {55 R sl ik ok RE B AL 19 36 97 T+ B f it
THR TR, it ADAMI7 203 30 ik ok A i
ISR K AR FETF R AH EIRYT 7 A 75 2L



JEAE ADAMIT TEsh Kok RERE AL A s L b AR HT B o

747

RIS IR T 6 N B PR JF Hawdr R

TEJ AT TR ] BE 5 2225 I8 40 i 4 5+
S T 2 R, AR a0 R A

Wi

P LR

ARG R, (HEETZS7E NIRRT

SE

(1]

(4]

Miao K, Zhou L, Ba H, et al. Transmembrane tumor nec-
rosis factor alpha attenuates pressure-overload cardiac hy-
pertrophy via tumor necrosis factor receptor 2[ J]. PLoS
Biol, 2020, 18. €3000967. doi: 10. 1371/journal. pb10.
3000967.doi : 10.1371/joural . pbio.3000967.

Kim HJ, Trinh NT, Choi Y, et al. ADAMI17 genetic vari-
ants and the response of TNF-a inhibitor in rheumatoid ar-
thritis patients[ J ]. Pharmgenomics Pers Med, 2020, 13
81-88.

Sharma D, Malik A, Guy C, et al. TNF/TNFR axis pro-
motes pyrin inflammasome activation and distinctly modu-
lates pyrin inflammasomopathy [ J]. J Clin Invest, 2019,
129.:150-162.

Ding XF, Liang HY, Sun JY, et al. Adipose-derived
mesenchymal stem cells ameliorate the inflammatory reac-
tion in CLP-induced septic acute lung injury rats via sTN-
FRI[J]. J Cell Physiol,2019, Online ahead of print.doi:
10.1002/jcp.28329.

Wang H, Yuan R, Cao Q, e al.
TACE/ADAM17-dependent

Astragaloside I
activates anti-inflammatory
and growth factor signaling in endothelial cells in a p38-
dependent fashion [ J ]. Res, 2020, 34.
1096-1107.

Wang Y, Chen L, Tian Z, et al. CRISPR-Cas9 mediated

Phytother

gene knockout in human coronary artery endothelial cells
reveals a pro-inflammatory role of TLR2 [ J]. Cell Biol
Int,2018,42.187-193.

Folco EJ, Mawson TL, Vromman A, et al. Neutrophil ex-
tracellular traps induce endothelial cell activation and
tissue factor production through interleukin-lae and ca-
thepsin G[ J]. Arterioscler Thromb Vasc Biol, 2018, 38
1901-1912.

Liao J, An X, Yang X, et al. Deficiency of LMP10 atten-
uates diet-induced atherosclerosis by inhibiting macro-
phage polarization and inflammation in apolipoprotein E

deficient mice[ J]. Front Cell Dev Biol, 2020, 8:592048.

UAES

ADAMIT7 YERiayr S FR AT M, X

R RO Et%%ﬁ%ﬂ@%&%%iﬁ%
AE N HAEZh

FRASEERE A 0 AR I B AR LA

[10]

[11]

[12]

[13]

[14]

[15]

[16]

doi ; 10.3389/fcell.2020.592048.
Wang JL, Gong D, Hu XY,

et al. ApoA-1 mimetic
peptide ELK-2A2K2E decreases inflammatory factor levels
through the ABCA1-JAK2-STAT3-TTP axis in THP-1-de-
rived macrophages[ J]. J Cardiovasc Pharmacol ,2018,72 .
60-67.

Chen Y, Waqar AB, Nishijima K, et al. Macrophage-de-
rived MMP-9 enhances the progression of atherosclerotic
lesions and vascular calcification in transgenic rabbits[ J].
J Cell Mol Med,2020,24.:4261-4274.

Tang J, Frey JM, Wilson CL, et al. Neutrophil and mac-
rophage cell surface colony-stimulating factor 1 shed by
ADAM17 drives mouse macrophage proliferation in acute
and chronic inflammation [ J ]. Mol Cell Biol, 2018, 38
€00103-18.doi; 10.1128/MCB.00103-18.

Canault M, Peiretti F, Mueller C, et al. Exclusive ex-
pression of transmembrane TNF-alpha in mice reduces the
inflammatory response in early lipid lesions of aortic sinus
[J]. Atherosclerosis,2004,172.:211-218.

Zhang Y, Wang Y, Zhou D, et al. Angiotensin II deteri-
orates advanced atherosclerosis by promoting MerTK
cleavage and impairing efferocytosis through the AT(1) R/
ROS/p38 MAPK/ADAMI17 pathway [ J]. Am ] Physiol
Cell Physiol ,2019,317.776-787.

LiZ, Wang Y, Wu X, et al. Studying the factors of
plaque rupture, by
based on CEUS

human carotid atherosclerotic
calculating stress/strain in the plaque,
images: a numerical study[ J]. Front Neuroinform, 2020,
14:596340.doi ; 10.3389/ninf.2020.596340.

Ganguly R, Khanal S, Mathias A, et al. TSP-1 ( throm-
bospondin-1) deficiency protects ApoE ( —/-) mice
against leptin-induced atherosclerosis [ J ]. Arterioscler
Thromb Vasc Biol, 2020, Atvbahal20314962. doi: 10
1161/ATVBAHA. 120. 314962. doi; 10. 1161/ATVBAHA.
120.314962.

Caolo V, Swennen G, Chalaris A, et al. ADAM10 and



748 LAl B2 2 S R Basic & Clinical Medicine 2021.41(5)

ADAM17 have opposite roles during sprouting angiogenesis naling in mice[ J]. Arterioscler Thromb Vasc Biol,2017,
[J]. Angiogenesis,2015,18;13—22. 37.247-257.
[17] ZERH, EHFMT UG /INBERR A3 Bl ko R A AL [22] Korotaeva AA, Samoilova EV, Chepurnova DA, et al.
/BRI R ﬁfiﬁ*ﬂ AL T]. AL EE 2= S5IH IR, Soluble glycoprotein 130 is inversely related to severity of
2018,38:163-168. coronary atherosclerosis [ J ]. Biomarkers, 2018, 23.
[18] Shen M, Hu M, Fedak PWM, et al. Cell-specific 527-532.
functions of ADAM17 regulate the progression of thoracic [23] Zhou M, Dai W, Cui Y, et al. Estrogen downregulates
aortic aneurysm[ J]. Circ Res,2018,123,372-388. gp130 expression in HUVECs by regulating ADAM10 and
[19] Wen X, Yin Y, Li X, et al. Effect of miR-26a-5p ADAM17 via the estrogen receptor| J|. Biochem Biophys
targeting  ADAM17 gene on apoptosis, inflammatory Res Commun,2020,523.753-758.
factors and oxidative stress response of myocardial cells in [24] Wolf J, Waetzig G H, Chalaris A, et al. Different soluble
hypoxic model[ J]. J Bioenerg Biomembr,2020,52:83-92. forms of the interleukin-6 family signal transducer gp130
[20] De Couto G, Jaghatspanyan E, Deberge M, et al. Mecha- fine-tune the blockade of interleukin-6 trans-signaling[ J].
nism of enhanced MerTK-dependent macrophage efferocy- J Biol Chem,2016,291:16186-16196.
tosis by extracellular vesicles [ J]. Arterioscler Thromb [25] Fan D, Takawale A, Shen M, et al. Cardiomyocyte a dis-
Vase Biol,2019,39:2082-2096. integrin and metalloproteinase 17 (ADAM17) is essential
[21] Nicolaou A, Zhao Z, Northoff BH, et al. Adam17 defi- in post-myocardial infarction repair by regulating angio-
ciency promotes atherosclerosis by enhanced TNFR2 sig- genesis[ J|. Circ Heart Fail ,2015,8:970-979.

AR HHRER(2)

2.1 ?I_ﬁ:b: — A AT KA EMXIEE” @35 B 49 (Objective) |, 7 % (Methods ) . % & ( Results)
& (Conclusion )4 34>, % LA fk 5 tfe § M, B 300~400 F, 3% L% 5 AEMZ P 4R B I 2

:h‘?s:/\ﬁ* KT SAAN, EXEATHFEFEAS RS (R TEAREIEREZFwRER), T,

B LA R R A B — 5

2.2 B|E:EIIREHRALAFE B, MR IZARR A B N INF R IR B A A0 2P, AR AR %

MARYE B BB E L, — 400 FAR, EXHHEET EREINEFE R P LRELLFR,

2.3 FiR A ERAHRRERELERN G, TG ERTI LS LakH R L#R | B AF Lk

[ X#RF5 ]8T,

2.4 HER. A EHRLER REL Gk, RAERITHN R, B %déjﬁﬁiu‘“l? ELHA AARALA R

A BERARE EE 2, @il"]é’ll"]@\&&%/\}ﬂ&x(ﬁ ARG ARMESHALZANARASZSLE
BRARMFX), AN ZRE", ﬁﬁr’v‘ﬂy}i@%ﬁr#ﬂfﬁi(ﬁs)ﬁm,-;inHﬁIJ;ch(n);@éﬁ#ﬂﬁéiéy g

AL AR ARG AN RGN AR ARG AN LT B R R AT 5 9, AR A K AS S,

2.5 Gttt p Bl R REAITITE, R EL ARG AR, —ARE 800 FAA



