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Actions of ADAM10 and ADAMI17 and regulatory role of miRNAs
in pathogenesis of abdominal aortic aneurysm
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Abstract Abdominal aortic aneurysm (AAA) is an urgent clinical condition with high mortality, and its pathogenesis is
complicated and has not been elucidated so far. Recent investigations found that the features of participation
of a disintegrin and metalloprotease (ADAM) family in inflammatory factor release and degradation of
extracellular matrix suggest their involvement in the onset of AAA; miRNAs may also play regulatory roles in
occurrence of AAA, because of their specific expression in vascular smooth muscle cells (VSMCs), regulating the
proliferation and apoptosis of the VSMCs through the signaling pathways, targeted regulation of inflammatory cell
differentiation and the release of inflammatory cytokines, and regulating extracelluar matrix protein expressions.
The authors, in this paper, address the actions of ADAM10 and ADAM17 in AAA and the regulatory mechanisms
of miRNAs in the pathogenesis of AAA.

Key words Aneurysm; Aorta, Abdominal; ADAM (A Disintegrin and Metalloprotease) Proteins; MicroRNAs; Review
CLC number: R654.3

E@WH: EXRARPEESEIHHE (81570424 ) 5 FHEHEPRSS/ESH (2011DFR50070) 3 BIRILAE H AR =R G B E)
TiH (H201344 )

KWim B 2016-01-26; f&iTHHA: 2016-05-16.

EEBI: L, M/RIEERIREME S — B B B XA BE R Im, 2 AN N 2 W 5 1R Y7y E ST

BEEE: T, Email: wanghaiyangguan@163.com

© JEAC T o [ 8 S0 FL 22 & T 908 http://pw.amegroups.com



% 6

#38, %, ADAMI0. ADAMI7 BY1E F 0 miRNA 88 % 76 B8 = 50 o8 &Rl i % 38 2 909

e F sk (abdominal aortic aneurysm,
AAA) J&E—FhLUIE 32 ) BkORESE B3R . AT YT
5K B B R i B Oy 32 EEARAE AR AT MR AR . —
AR IE 3 ) ik L 4B 3T B ik B AR TR 1L S A B AT
SUNAAATE B i A 4 2 BI50% DL B A#FAAA
EWRERERN4%~8%, LMHEN1%~1.3%, W%
PEAAA (RAAA) Bl Kt Rovh, 58245 & ik
50%~70%"", Wnhn b BewT i Ae TS AN B, HOER
FEH G iK80%~90% o {HHAAA K HLHI & 4%,
HmHEA M AR, EFEEXTEEAREMNSE
JEHEHE (a disintegrin and metalloprotease,
ADAM ) BYFEFH LA BemiRNA (38 15 76 AA A P A BIF 5%
WA R, BREE & SCHRK ST i R 2R an o

1 ADAM £ AAA & & HL& BB 1E A

ADAMZEIE N — A& A 345 IR A LR 1Y
Kk, HARERRAME FIREREN, e
A A AL TE PEAADAMBT R & 2 71 & 84
Z5FEL, AN-¥EC-¥MRIK R [F9 Rk, Arfk
Zifsk . A (SR EARE) . REAE.
B Cys@iti . REAERKHE T, BB
AR TR 4 JE ER 2 A 2004 5 R AR
FEA R, HE S AL B A BEE 4 G i SR R R
HEXGHXXGXXHD", Z# A& KM H60~9014
B A, WL 13RI A N ERAE
W, ADAMZy T3l ol iz b R SF I RG DAL R 45 &
AR, NS5 900 - 40 A E™ . X 8 ik
B B3 349 T 3 g A R A M R A T, WA e A
T BT KK T Z AR AN A, T TE R
RE |« JERE S T R A A RIAE R, ADAMI10FN
ADAMI7ZHuIM R B A s HWBES 5AAA K
3o BIL 1 118 I I 5%

1.1 ADAM10

A M1k, ADAMIOTEAAA K5 HL il i
P FH 6 JC SCHR G, H A Gk Jy T B X A 2
AR M T . Seal " EFEH T H A MLADAMIO
AL LAEALTNF- o I F A FERL, MITNF- o IE 2 {2
HEAS M RO ) OCHE R, RN, ADAMI10W] iE
IS ABIL-6R . KB HE FEAKT (CX3CL1) |
CXCL16. VEGFR2. E-cadherin ) 7z # ik T ik
B 3 G0 A0 I R T B IR R o T2 5 s R Y
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JRE N, TS P A RE AR IE R A A ATE B Y E AL
HilZ—. AN, ADAMIOREMNE 4B 4il i 40 56 i 55 40
JitLBE 22 [] B4 B 43, 80 A S R TV RS 500, A
17 28 fire 400 L A/ 6 T 5%, X — 45 I B AE Edwards'™”
() 5250 iE — PR SE, IF A ic 2t ADAM10T]
REIS 2 AE T H AL LA 40 A R R B 1, HeAngs
R R M EEEX VI, 75 ANAAAD SRR &k
HATADAMIOE A K E A REWIESL K2 5
AAARY KGR A Millichip 2™ 76 18 Sc P 32
ADAMI10W R I (B I EG A T e . 1 11 B S 6 B
AL LA IR I A5 BE PN 85T 2 b SR I R A e, fil
I RE MR AR 25, AIZIZ5 M ZREL, T REJE (M) 32 B
WMAAAMH R Z —.
1.2 ADAM17

Seals'“'7E 3L & 1 [H] AR HEADAM17 5 ADAM10
[vi] B 7R HH 25 I F 2 e M PR P TNF - oo BRI A T
A ST — B UL TNF - o RERS I IE c-JNK,
Mc-JNKABEIEJEAAA LR HLBE P i) — A~ 2 A
T A AMEMTNF- o MIADAMI77EAAAZH 4
R RB YRR LIRSS, W H B ZE A
s ZUT R FECaCLIBERIE MAAA
B /NPT, BHWITNF- o (93235 fle-INKH &
LRI LA A A A TE BR & RN AR K R Bl
kg R b R IRADAM 7[R 5L 4 )R & M 2
(MMP-2) | EFi4EHEA (MMP-9) BYmRNA
FE KT & M ADAM170] LAl 3 EGFR-MEK -
ERKI# % FHMMP-2. MMP-9f ", & iTm 3k
R AT DARE AR R R R . R A RO E A
MR e, R sk kB FAh, AAAR
HOA PR RO, T2 3 KOBE (4 o R A R Y A
PEAD T AD AMZ 5 36 1K 1) 42 i 25 14 1 20 23 30 4l 51
(TIMP ) PRIEHE T, FEHEADAMITINA
AN R F—TIMP3", BRIt Z4h, ADAMI17)3 3
TS R 2 25 M AU PE SRR TR A A AR & R AL
il A 2 DI EE R P

2 miRNA 7= AAA Zfm AT 1ER

TEHIRADAMIOFIADAMI77EAA A % 5% AL 1l
mEEE . BN, A AT DL B o 4
BORE A RIRMER, BIEZEEEAAARE
Bl S A MR A T SRR IE Bl 7 DT AL At
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JFHEATFEAAA LR, Has iy 2 Hair
F 5% #6038 7 R AD AMAE A A A & AL AE G
JERMAT /2 M SE . AAA TS P B AR 1Y 42
W, miRNA B A T AR 58 #0000, o v 7 b (i 3R
16 B8 4 (4 11 PR T B+ W08 e 1 & R TR
BF, miRNATE A3 oy & SO, DL R
KA R E PR R AT E R, il T 2 A 5T R
FHZ B REVE M AAA R 5050 = K A 9 A W b i
Y. miR-21HmiR-29bJ& H AT A A AU HLH 3 45
I LA A AR P S
2.1 miR-21

miR-2 1 W) 8N Ry — P SE ), H R B S
() — S8 HR T8 FE R miR-2 1 K B A7 7E T L4 A9 F 3 L
A, R H AT RE 7R I R 0 S U LA B Y
FERUES B VP A, i A P BSR4 S B4
73X A T A A A AR HIL R v i E 2238 43, o DL F
FEmiR-2 175 A A AP B0 HILEE rh 9 4 3R 422 1 i
B BHN, EPIFAAABB AN, S
MR H R (PPE) 55 BUAL A C57B/L6 BRI ML
BEIKEKI (Angll) IR HRAE M Apo L, [FH A&
P miR-21FR KB4 0 8 H EREP X FmiR-21
A 5T AN AR T 0tk Ak BT ] 60 W AR 2 A A AR Y
FEIFEHRZ —, LisgPHE 00 1 W R B A
BTRET TG, ZMmiR-215%55 L 5 hn
W, EERH T 5miR-21 BG40 T AR AL H K
PEHEAAA KA KW BRIE T IRAMIE . 5558,
miR-21HERBENEN, GEB#HREKIEA
(PTEN) 20 Mol % & A K W7 W IR 2R A 1L
& (SPRY1) ", #ja i -521k4 (PDCD4) P,
Al REVERTE M miR-2 15 3h Wik & A= i BR AL ) A
FEREE R
2.2 miR-29b

miR-29F & FEEAFEIAN K G, miR-29a,
miR-29b . miR-29¢, A R A9 56 A A 4 i
RE W% 51 B WS BUNT S 5 Fif S miRNA ( miR-29a/b1
FmiR-29b2/c). 1A B &K HmiR-29bEmiR-29
G e — — AN TE /N LA A ARSI 8 7 ok B A 34
i [0 A5 25 26 38 W R VA AY —FP 2 812, HmiR-29b
S PE IR P — D B miR-29b Y R iR i, AT
DI i IR AL, I, VEIRYIEE (Collal .
Col2al. Col3al. ColSal ) FFEIA & LK i fth ¥
FEEMHERE (Eln) Fiba LA, FRLSE/#FMMP
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FE R MMP2 HIMMPO £ ik R, X B 47
Maegdefessel 55 14 I 25 1 1 A0 0007 55k R o
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S AN — B A0 A S T e AR T AR R
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P miR-29 1917 5 0] DLE AR i R 2 5 sl kR P il 2
[E] YOG RBE RO . FEWFIE miR-29 K R 7E Angl 1 5
VR T2 sh k5K i 18 H % B b 4 2 3815 B B
I miR-29b7E i Fl L2 Bl JikRE rh i ek S8 n
fimiR-29a & miR-29c 33k H1 A& UL B ik A8 P78,
fHJonesZE PV Wiy 3 3 ko 41 23 rp 20 & B — 88
miRNA (miR-1, miR-21, miR-29a, miR-133a
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%, MmiRNA-29bF K KFE LW 21k, A5
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#H . CTANDSAZER AT L2 Wi A AAA, {H)E
575 B8 0 AR AR AR W HE G . U ML X A A A DEFT
i T RN TS O, X N A R R s A
PE R, al A AAARR T R AL 2B TR
ST, B R AR BRI AE, XM RS
AAAWEFERY — B 1 J7 1w o

5% CHk

[1] Luebke T, Brunkwall J. Risk-Adjusted Meta-analysis of 30-Day
Mortality of Endovascular Versus Open Repair for Ruptured
Abdominal Aortic Aneurysms[J]. Ann Vasc Surg, 2015, 29(4):845-
863.

[2] SRIEERE, IR, 285 R - m A5 S MR R DR ].
[EI PRI 22 7, 2007, 27(16):1234-1238.

Wu GC, Hu HC. Advances in study between ADAM family and
tumors[J]. International Journal of Respiration, 2007, 27(16):1234-
1238.

[3] SREUR, M. FRE K-SR B S MR L G YT Y
WFFEHER[T]. EIBRNRE4R5R, 2008, 35(7):415-418.

Wu GC, Hu HC. Advances of research on ADAM and turn or

target therapy[J]. International Journal of Internal Medicine, 2008,

http://pw.amegroups.com



5 6 1] #38, %, ADAMI0. ADAMI7 BY1E F 0 miRNA 88 % 76 B8 = 50 o8 &Rl i % 38 2

(4]

(6]

(7]

(8]

[9]

[10

=

[11

—

[12

—

[13

=

[14

[l

[15

[t}

(16

—

[17]

35(7):415-418.

Bigler D, Takahashi Y, Chen M, et al. Sequence-specific interaction
between the disintegrin domain of mouse ADAM?2(fertilin beta)
and murine eggs.Role of alpha(6) integrin subunit[J]. J Biol Chem,
2000, 275(16):11576-11584.

Dreymueller D, Pruessmeyer J, Groth E, et al. The role of ADAM-
mediated shedding in vascular biology[J]. Eur J Cell Biol, 2012,
91(6/7):472-485.

Seals DF, Courtneidge SA. The ADAMs family of metalloproteaes:
multidomain proteins with multiple functions[J]. Genes Dev, 2003,
17(1):7-30.

Pruessmeyer J, Ludwig A. The good, the bad and the ugly substrates
for ADAM10 and ADAM17 in brain pathology, inflammation and
cancer[J]. Semin Cell Dev Biol, 2009, 20(2):164-174.

Millichip MI, Dallas DJ, Wu E, et al. The metallo-disintegrin
ADAMI10 (MADM) from bovine kidney has type IV collagenase
activity in vitro[J]. Biochem Biophys Res Commun, 1998,
245(2):594-598.

Mochizuki S, Okada Y. ADAMs in cancer cell proliferation and
progression[J]. Cancer Sci, 2007, 98(5):621-628.

Edwards DR, Handsley MM, Pennington CJ. The ADAM
metalloproteinases[J]. Mol Aspects Med, 2008, 29(5):258-289.
Folkesson M, Li C, Frebelius S, et al. Proteolytically active
ADAMI10 and ADAM17 carried on membrane microvesicles in
human abdominal aortic aneurysm[J]. Thromb Haemost, 2015,
114(6):1165-1174.

Kyriakis JM, Banerjee P, Nikolakaki E, et al. The stress-activated
protein kinase subfamily of c-Jun kinases[J]. Nature, 1994,
369(6476):156-160.

Yoshimura K, Aoki H, Ikeda Y, et al. Regression of abdominal
aortic aneurysm by inhibition of c-Jun N-terminal kinase[J]. Nat
Med, 2005, 11(12):1330-1338.

Satoh H, Nakamura M, Satoh M, et al. Expression and localization
of tumour necrosis factor-alpha and its converting enzyme in human
abdominal aortic aneurysm([J]. Clin Sci (Lond), 2004, 106(3):301-
306.

Lindholt JS, Shi GP. Chronic inflammation, immune response, and
infection in abdominal aortic aneurysms[J]. Eur J Vasc Endovasc
Surg, 2006, 31(5):453-463.

Xiong W, MacTaggart J, Knispel R, et al. Blocking TNF-alpha
attenuates aneurysm formation in a murine model[J]. J Immunol,
2009, 183(4):2741-2746.

Geng L, Wang W, Chen Y, et al. Elevation of ADAM10, ADAM17,
MMP-2 and MMP-9 expression with media degeneration features

CaCl2-induced thoracic aortic aneurysm in a rat model[J]. Exp Mol

© WA )T i [ & F I F 2P H

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

Pathol, 2010, 89(1):72-81.

Xiao LJ, Lin P, Lin F, et al. ADAM17 targets MMP-2 and MMP-
9 via EGFR-MEK-ERK pathway activation to promote prostate
cancer cell invasion[]J]. Int J Oncol, 2012, 40(5):1714-1724.
Goodall S, Crowther M, Hemingway DM, et al. Ubiquitous
elevation of matrix metalloproteinase-2 expression in the
vasculature of patients with abdominal aneurysms[J]. Circulation,
2001, 104(3):304-309.

Lipp C, Lohoefer F, Reeps C, et al. Expression of a disintegrin and
metalloprotease in human abdominal aortic aneurysms[J]. Vasc Res,
2012, 49(3):198-206.

LiY, Yang C, Ma G, et al. Analysis of ADAM17 polymorphisms
and susceptibility to sporadic abdominal aortic aneurysm[J]. Cell
Physiol Biochem, 2014, 33(5):1426-1438.

Maegdefessel L, Dalman RL, Tsao PS. Pathogenesis of abdominal
aortic aneurysms:microRNAs,proteases,genetic associations[J].
Annu Rev Med, 2014, 65:49-62. doi: 10.1146/annurev-
med-101712-174206.

Davis FM, Rateri DL, Daugherty A. Abdomial aortic aneurysm:
novel mechanisms and therapies[J]. Curr Opin Cardiol, 2015,
30(6):566-573.

Jazbutyte V, Thum T. MicroRNA-21: from cancer to cardiovascular
disease[J]. Curr Drug Targets, 2010, 11(8):926-935.

Cheng Y, Zhang C. MicroRNA-21 in cardiovascular disease[J]. J
Cardiovasc Transl Res, 2010, 3(3):251-255.

Maegdefesse IL, Azuma J, Toh R, et al. MicroRNA-21 blocks
abdominal aortic aneurysm development and nicotine-augmented
expansion[J]. Sci Transl Med, 2012, 4(122):122ra22. doi: 10.1126/
scitranslmed.3003441.

Li ZZ, Dai QY. Pathogenesis of abdominal aortic aneurysms:role of
nicotine and nicotine acetylcholine receptors[J]. Mediators Inflamm,
2012, 2012:103120. doi: 10.1155/2012/103120.

Ji R, Cheng Y, Yue J, et al. MicroRNA expression signature and
antisense-mediated depletion reveal an essential role of microRNA
in vascular neointimal lesion formation[J]. Circ Res, 2007,
100(11):1579-1588.

Roy S, Khanna S, Hussain SR, et al. MicroRNA expression
in resoinse to murine myocardial infarction: miR-21 regulates
fibroblast metalloprotease-2 via phosphatase and tensin
homologue[J]. Cardiovasc Res, 2009, 82(1):21-29.

Thum T, Gross C, Fiedler J, et al. MicroRNA-21 contributes
to myocardial disease by stimulating MAP kinase signalling in
fibroblasts[J]. Nature, 2008, 456(7224):980-984.

Liu X, Cheng Y, Yang J, et al. An essential role of PDCD4

in vascular smooth muscle cell apoptosis and proliferation:

http://pw.amegroups.com



912 B E AR A

$25%

Implications for vascular disease[J]. Am J Physiol Cell Physiol,
2010, 298(6):C1481-C1488.
[32

—

van Rooij E, Sutherland LB, Liu N, et al. A signature pattern of
stress-responsive microRNAs that can evoke cardiac hypertrophy
and heart failure[J]. Proc Natl Acad Sci, 2006, 103(48):18255-
18260.

[33

=

Maegdefessel L, Azuma J, Toh R, et al. Inhibition of microRNA-
29b reduces murine abdominal aortic aneurysm development. [J]. J
Clin Invest, 2012, 122(2):497-506.

[34] Mangrum WI, Farassati F, Kadirvel R, et al. mRNA expression
in rabbit experimental aneurysms: A study using gene chip
microarrays[J]. AINR Am J Neuroradiol, 2007, 28(5):864-869.

[35

=

Miiller BT, Modlich O, Prisack HB, et al. Gene expression profiles
in the acutely dissected human aorta[J]. Eur J Vasc Endovasc Surg,
2002, 24(4):356-364.

[36

=

Singh K, Bonaa KH, Jacobsen BK, et al. Prevalence of and risk
factors for abdominal aortic aneurysms in a population-based study:
The tromso study[J]. Am J Epidemiol, 2001, 154(3):236-244.

[37

—

Boon RA, Seeger T, Heydt S, et al. MicroRNA-29 in aortic
dilation: implications for aneurysm formation[J]. Circ Res, 2011,
109(10):1115-1119.

[38] Ugalde AP, Ramsay AJ, de la Rosa J, et al. Aging and chronic DNA

damage response activate a regulatory pathway involving miR-29
and p53[J]. EMBO J, 2011, 30(11):2219-2232.

[39] Jones JA, Stroud RE, O'Quinn EC, et al. Selective microRNA
suppression in human thoracic aneurysms: relationship of miR-29a
to aortic size and proteolytic induction[J]. Circ Cardiovasc Gennet,
2011, 4(6):605-613.

[40] SPEE, HIRKHE. miRNATENE 3l kg A Ak it izl (1], [
PO L Z4 %, 2014, 41(3):179-181.

Guo ZZ, Dai QY. Regulatory mechanism of miRNAs in
pathogenesis of abdominal aortic aneurysm[J]. International Journal

of Cardiovascular Disease, 2014, 41(3):179-181.

(AUspit  £0F)

A5 A i, BT, 7Kg, 5. ADAMI0. ADAMI7
B A5 A mi RN A B 55 76 18 8 3l KOs & 9 L ) o i BF 5
HER[]. P EEE AR R, 2016, 25(6):908-912. doi:10.3978/
j-issn.1005-6947.2016.06.023

Cite this article as: Jiao T, Yao Y, Sun QF, et al. Actions of ADAM10
and ADAM17 and regulatory role of miRNAs in pathogenesis of
abdominal aortic aneurysm[J]. Chin J Gen Surg, 2016, 25(6):908-912.
doi:10.3978/j.issn.1005-6947.2016.06.023

WALITEE ( FEXFFH (E

CrhRa R A2 (BEEhR ) 4 (IR ERER 2244
ERETEE AT

Fhi ) )

12 1) B9l 9 [ B2 22 SCHR AT AN LG 2 2248 (Medline, Pubmed) M JH: 227
K (b3 ) (CA). WHO PURSF-7EHl X BR 22K 5 | (WPRIM) |

BIFIF 1958 4F, RMEEIHEE . PrREFIMNEL A2

RE[) AM), 722 (BE2A 3 ) (EM),
o E R E B SO (#%00)% ) (CSCD) 55 E N2 K E AL

YRR IS 2P E RS SCEE IR T | v SOOI ) R b BB U7 B < X508 S 7 Sk v B e A A T BB 1)

Hh PR A RHE I T
AT H A,
24360 TG, ENANATFEFT. ENGE—

(] P o ]

RCCSE HERUE A ARWIT] (A+) FHid g8 -HERH T,
FE PRARETF A (A4 IR ), FA AR USROG AR E R
F5: CN43-1427/R,

E R R aEm . SEW 30 G/,

7. ISSN 1672-7347; ENIEANRS: 42-10, H

SMRAANS . BM422; WG ] SRRy (BT ) TT0Y, il T3 o il B S A T 2 B S R 1T e

Motk . IR YDA 110 SHHEEE B 75 S1R4A

% :  0731-84805495, 0731-84805496
Email: xyxb2005@vip.163.com, xyxh2005@126.com

Hittp://www.csumed.org; www.csumed.com; www.csumed.net

© MR IT F EHFFNHFEIH

B4R . 410078

(PaXZFR (EFR)) B

http://pw.amegroups.com



