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miRNAS{E R MM ERSEZF A FSS53EAE

B IS EiET
(ATIEEERY R SRS S5, AL 5 40 TR A0 52, WA B S AR 5000 %, 95 050017)

WE HIRSE RIS AR R EFabAR S IREL] 5B VA Lo Rt ARSh ARy 7K. B AT 16 JRAL 2247
u%:ii%ai R HAH 2897697 7 k. miRNAsZ — £ K JE 29 4 224 3 BR 49 44 3F 2/ AHRNA,

T 4o K A mRNA )3 38935 X (UTR), £4% K K-FiEdx A B 69 &8, AR LI, miRNAsH
L{n%j}ﬂ%y’%’ﬂ)ﬁg&ﬁ%l;ﬁ;o iZ X 478 T miRNAsA 5 ) bk Jg 69 F 1 i & .

KA miRNAs; ZKE; U8 A B AR, (L8~ UL L 48 P o h 5 I

MiRNAs Are Involved in the Occurrence of Aneurysm as an Important

Regulator of Vascular Homeostasis

Cui Yan, Kong Peng, Han Mei*

(Department of Biochemistry and Molecular Biology, School of Basic Medicine, Hebei Medical University; Key Laboratory of Medical
Biotechnology of Hebei Province, Shijiazhuang 050017, China)

Abstract Aneurysms are asymmetrical dilations of the aorta with diameters>1.5 of times the normal size.
Currently, the only available treatment of aneurysms is surgical intervention. MiRNAs are a class of single-strand-
ed, non-coding RNAs with a length of approximately 22 nucleotides that usually bind to the 3'untranslated region
(UTR) of the target gene mRNA and regulate gene expression at the post-transcriptional level. Previous researches
have shown that miRNAs are involved in the process of aneurysm formation and development. This review sum-
marizes the currently available data regarding the involvement of miRNAs in aneurysms.

Keywords miRNAs; aneurysms; vascular endothelial cells; vascular smooth muscle cells; extracellular

matrix
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tRNAs)s H A miRNAs/Z DR 780 % 1) 1) —
HAE G AURNA. i PAmiRNAs A K J& £ 5224 #%
R 1) A U5 R B BE /D 73 TRNA, T8 H 455 A
mRNA 3" JERH PEIX (UTR), 155 5 5 /KP4
f1Ri5. WF7ER, miRNAsZ 5 5 BKIR 1T i LA
KR JEiERE, HAE 3 HKJ% (abdominal aortic aneu-
rysms, AAAs)FIi 3 2] ik 8 (thoracic aortic aneurysms,
TAAS)H LA AFAE MR (I miRNAs /> TR B . A
MEBLR T RS BT A P miRNASTE )
ok 9E A A ik R e () R AR

1 BhEKIE & Rt XX miRNAsRIFRIA

Wt 72 27, 20 kR ) 26 26 B AR S 38 i, 55 vk
JR BB S T, T ot R B R T B A
fLEE T B, ShbRRER R 2R, Bty
WT B kIR 1) A2 5 SRR A% A O, HOEH R TR
et AR, Fang 25U 2 42 H 20 kR K
i R S e A DG TR R BB B AR FEAE AL IR
PRI A % o FutchkoZE MMk N, W 5 3k
SR K AR e R RS 5. 35 38, i Kihara%6:U i
A R I BN RN 5 = B ok I 2 B30 ko A8 T 28 38
Ko BB RIRHLEIE 2%, FoIW B 1 40 B 5%
B 9RE A5 FH 200 B A1 355 5 B4 e S5 1) 52 A EL P
H, EZAHE LT LA :
1.1 AEHA

BN kI8 5 ML BN 7 5 51 S I I R o 98 A If,
B RE 9 AR ¢, AN R 282 (1 I 3D 71 2 51 R AN R )
AR, RO MR Bl ) 2% W] Rl I 2 AL =
SEN KR I K. i 2k R BRI P B 49 2 o
B 712 5 B0 kR I BE 98 RE IHLEL 2 —, 5
J 35475 FH O 1D v 9 i 2% A1 0 G v ) I A R B
JI+ APE. BhRREHORIBY DR R I 5]k Y i
5 RE H IR A4 S JORE S B 5 B VSMCs TR T I IfL
EREIRI . UL, WUBRR A7 0038 b mr 3 5 B 4
HFAIVSMCs T2, ZhengZ5 i 70 J BAL, 22 Fhis 3
AT R VSMCsH 1) 8 T i 5% Rl T Kriippel
¥5(kriippel-like factor 5, KLF5), KLF5 /)it % ik §5
A F Bk VSMCs 1 miR-15522 753 i1, miR-1553# it
HMIBPR A T MVSMCsH % ZIECs J&, BE 5 #0140
J I B % % 452 2] 1 (tight junctions, TIs)KIA, M
MK ECs 3G T AL #, $4% P K B ThRe . ECs
FEAR PRI 2 1 2R A B 52 12B(heat shock protein

family A member 12B, HSPA12B)%} 4 2 451475 B A
TRAPEF , Zhang % VIWF ST W, miR-4505#E 11 i
HSPA12B, it #JA miR-4505)5 ECsiZiE MM I, 3T
R e JIBEAR, AT EE P B 45345 o
1.2 BE

RAE S B kR R L B O B PR 3R, I A B
Wk 200 0 92 RS A 5] AR 1 RAE, 4k T AR
e 28 40 Jif TR 5~ M o < i o T e, 5 B0Eh hkCBRE 4
WL RSy B A, 2 FCBE SR AR O AR AT I BB
JikJeE o Linss SWFFEAIL, — D HTH Rho GTPHE ARH-
GAPI18%E H 5 8 ikJ& HUFH ¢, ARHGAP1 8RR Bl L fi
R RN R AR 7Rk &, HAEAngllif 5 )5 i
FEEHOE R AR R EZE S HAh, RAEETHE
AR % P 7 IKK e i B2 3 1k 8 5 3 ke 1 A2 K
FEA U, NakaoZ5!'MIESEZ, miR-338 2k ml il £
T 70 98 SR A U e AORE, AT H0 1 I 3 B0 Ik R 4
Ji. miR-338k %K J5 JL L SATPS: & G 4518 T ALY
n, 5805 WA e-Tun N bt i 2K 75 ATVSMCs
Hp3 842 ZF AL B B G Ok, HET 23 ) 3 B
01 42 @ £ 1 B¥-9(matrix metalloproteinase-9, MMP-9)
A% 21 M ¥ A6 B2 1 - 1(monocyte chemotactic pro-
tein 1, MCP-1)J3RIE K- FRAK, P2 AT RN . I
4b, I miR-33 514 A8 i AMPKal, il
WG 41 1) 6 PE R AL . Zhang S5 VS FC R L, B kR
VSMCsH miR-448-3p3K 1A T, L HEHE LA KLFS
BER N, i 2 IEmiR-448-3p AL MHIKLES N
R [k 4 2 AR T B, AT A0 ) 15 e 4 92 90
S RAE S L, 2 2 B AAE R TMCP-1. i 8 I8
BE Al F--a(tumor necrosis factor-o, TNF-o))F1 (5 41 ffd /1
#-6(interleukin-6, IL-6) )L /K-, P2 A Ht AT FH oK
0 S kR R A2 . miR-448-3pids RE I L2 #E )
WL 41 iy 3% 55 [K] F-2C(myocyte enhancer factor 2C,
MEF2C) ) mRNA KA 3 VSMCs i 8 5 AL #, &
KNV SMCs 2 L1 4% 2 3 ke 1) A AL 2 —
1.3 SN

75 P % (reactive oxygen species, ROS)F= 41t £
Al 5| M ECsThAEkG . VSMCsIIT:. %4
MR AT il B AN, BE T A T AORE SR, 53
PN ) AR, ROSZ Y E lmiR-140-5p, i K1k
fmiR-104-5pS1 5 N I B8 5% R 7 B2 5% AL 7
2(nuclear factor erythroid-2-related factor 2, Nrf2)#
IRIEI, #E R A Nef2/ ARE[$1 840 58 764 (anti-
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oxidant response element, ARE)|{5 518 &%, M
1 M AE SE AL R R B B A R TR0
14 EREmRAMEReBREOBNEE

Chan%5 PUR I, MMP-9 [ S0 40 T2 FE Ml
B [ 5244 ¢ 55 1 1 (low-density-lipoprotein receptor-re-
lated protein 1, LRP1), fimiR-205 7] PL#E ] FFKLRP-1
(1) 2 38 M\ T 49 1) 50 50 Ik R 1) & 4= .- Sachdeva %6
W R B, mifNotchl1 88 F AT LA N S5 4 dH 234 K
“f-(connective tissue growth factor, CTGF)[1] % iX,
T AR 0L~ T JUL AT 4 3 28 R 248 i 470 ik o AR
M B RORE R A o Zhang™ AT Uhrin Y45 SE 56 UE 5K,
4 A JE 57 B T CCONBER 2R 38 R o I 95K I
EIORE S TG R A R, AT Ang 15 51
BNk R A
(=

H W& — i B B AR B A 3 AR, fE4E
R ff A N P b AR e AR, WESE R, E R
FEVSMCs3 84 F1 A 77 fig 7 1 4% ke 35 G B AR
F o Sun®EPI 5 A I, 3l kI8 It 2 il 3R R )
H WK W2 G 0, B AR B B R UE A SR A
1 52 %% 3(microtubule-associated protein 1 light chain
3, LC3). M BEATGO[RJEAI(Beclin-1).  H WEAH K
FATGS FIATG 1411 K 1 & 2% T e, H AL T i
I miR-29b3% 58 1 H D G 4L I K ATG 144 5 (1) H Wik
TEH, 5 VSMCsE B 1%, 5 HVSMCs AU 4 5
i) R AR LR IR /2 ECMURIAIE 48 4H o [K] - 1 3
B TR G RORI S WA 5, S B B AN AR
PUhLE E R

2 miRNAsZ 5 M EMiR7S M IEERTIET
MG KT, BRSO AR 2, JEE
B A, BAFRRELA R 2 ()5 5 A8 B, {H i
PSSR AR BB R AR R . AT i
PR 14 L6 PAY R 240 R S 1 I/ F 0 JU LA B L A
B ELH RS- VSMCsHT4ERFE SRk 45 /R T RE
BAEZEH. USSR, VSMCsh] DL 4
FRUELA, IR VSMCSTEAS £ Rl
VSMCsFKILH &35 8 5E FEFE i M, & ek
EYIMANE . I ECs A2 2 FF 1M A T 3 BE 1 i
(<8 . ECsAE i 2 B0 Iy Hp A i 38, oo 972 B
V17158, 520V SMCsik ifiy 520 ifiL 8 i A BUIRAS o AE
IR T, ECsR A A DIRER M, FEVSMCs

FARVEA . WGTE SR T, 2R 5] % 2 ot LS 0 o
PRI, I 40 M AR A 0T T 1 LA DO e i 4k RF 2 00
%,

2.1 miRNAsB5REINEEEEL

ONAR FU I E B KR B G AR miRN As X
B AL T, Kim &% ORI T AnglU /)N BUIE 3=
BNk AL, 38 miRNA s RE B AGIE 5L, miR-
712/2057E E Bk ARG ECs 86 n , # hi i) miR-
71248 7] T AMMPs ) ¢ 88 40 1) 70 72 o7 <6 Js 2 A
it 20 23§16 5] -F--3(tissue inhibitor of metalloprotein-
ases-3, TIMP-3) L7 10 a5 3 LI H IR+ 5 £
(reversion inducing cysteine rich protein with kazal
motifs, RECK), A T # i 3 20 ik B2 of -IMMPs, fi
BENE E B KR KK & . BEAE, miR-712/20538 5% 1
18 P v B R 0 P &G B4, $2 7 miRNAsKT 3 kg
2 AT RE WS e 2 Bl AE AL 7R IR T S KR A
& 1) MLIE T miR-29¢ ¥ 32 W, HEEAR & 2 5 4
HNEE 0T B BT 4 R L S8 BE I O AH SC R IR, AR A
M (elastin, ELN). 4% ]I Ji & Hal(collagen type
4 alpha 1, COL4al). W§FR G J 7K ) 8 1 [F) Js A
(phosphatase and tensin homolog, PTEN). il & M
J7 4= K Bl ¥ A(vascular endothelial growth factor A,
VEGFA)Z5127,

Biros% % 3L, miR-1557E I 3 20 ik & & 1
L7 03 for 2H 23 b B S5 5 1, miR-15538 1 T 4 41
Jf 25 14 T bk T2 48 L AF 5K 2 4(cytotoxic T lymphocyte
associated protein 4, CTLA4), MM T4 0 K &,
R BENE M 90 - miR-15514 1] LAY 5 TGF-B/5 5 i,
1] SMAD2(mothers against decapentaplegic homo-
log 2)/1 35 5 ¥ 3, BEmFH 1L & A P& A, fe it
2 E R K A . DigEPONIE SEmiR-18 104 1] T 1
TIMP-3 3%, T 1 i 00058 240 A 1) 32 ) A0 48 7 e
T, ARBEE BRI . 5 IR miRNAsH 2, miR-
223U AIE S A SOREAE S H . 4 9RTR LH
WL T, AR R 32 B BRI AR 4 2 A7 e i T ROAE
K7 MCP-1FITNF-aff) &350, 14k, miR-103ail
NG Z R4 R B E B (disintegrin-like and
metalloproteinase 10, ADAMI10), #JIiill ==zl ik BE P4 1)
RAE, AT BE LE I 3= 3h kR BT BONTUA Je, Bl o
“Bi. 3l Bk 78 FImiRNAs®Y. miR-23b-24-27b 5 1 £
i = ) ik e b s el FLE R T R
1% IR -¥--kB(nuclear factor-kappa B, NF-kB)ifi i 2 5
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PP, HrmiR-247E B8 B EKOR T AR
B kR i AR KB, A A SEIGHIE SimiR-24 8 6 W
U R 280 A1 i 5% 2 BE B3R 2 A 1(chitinase-
3-like protein 1, CHI3L1), 321 iffl 155 JUL4H 2 ¥ 354
FAFERET, ok i 22 (JAIE 4 %6 B, miR-24-CHI3L1
(A ELAE X B Bk BEGH MG )z S, B T T
(S ol SRR N bt 2] o P R ) AN b e i
JLAHMIE RS . SO P R 40 B G PR 2 T IR IA
o FRIAmIR-241] 2 NIFHCHIZLL, FRAK Sy i
B R B R -3 1, IS S R R T . MR,
FIHImiR-24 F 21k o] N8 JOREFRBE L (R BEIH TIAR O
SBE, DI E SR K e . thAb, 75 B i
FRIIE TR K B, miR-24 1] 175 5:M2 5 Mg 4T i 7 A6 A4t
R PR F 43 e HIHIMIL W 41 B 43 b A0 98 RE PR 1
A, (HIX S8 1 F AT B CHIZL 1 28 [ ATMAPKGHE B 9
S FIBUIE

PuaZsPHiF 52, miR-24H1miR-27 7] /E A Th24H fifd
BR] - 77 4 ) e 42 R 1, 400 1) 4 i % 1 S B . miR-
24V RE 25 T kiR ke 2 R I I A e 0R
R, HEREAE T SMAD4, 5 = AN =1
52 AR FH 9% B B -M(interleukin-1 receptor-associated
kinase-M, IRAK-M)M I T 73+ B2 1 843538 %
24K (scavenger receptor class B member 1, SR-B1)
() 2632 i 06 75 B9« miR-2488 0 A TR AK -MUE 2D 7]
bR L 4H e i 5 6 2 A & C(lymphocyte antigen 6
complex locus C, Ly6C). #&1k K ¥52 14 5(chemokine
receptor 5, CCRS)FIMCP-13 Jii1, [A] i} f#SR-B1[%#
K, g5 B2 iz gl i 3% A N R T 4% 1 SRR S,
FARZ AN P Y AR S B IR, DT I 3E 2 ik e A5 B A 1)
AL,
2.2 miRNAsE5EFEHMARIRSET

LeeperZE*HIE 52, miR-26 1] 1] 15 VSMCs 3 i %
b, FLRE A E BT TGF-B5 5 1 2% 1 i 5 SMAD 11
SMAD4. f£ i 3 k78 HmiR-26afl) 1A T i, H
N AEVSMCs i 1 515 AT #8 k 2D, TTHL0,1 S 1
Y1 8 T S EE R 0. Lin®5R B, miR-221/2227F
VSMCsH ECsH ik, LT AS 5H M5
o 9. IE R A T Ip27Kipl. pS7Kip2Hil
4l ff 5% A (c-Kit). HH Fp27. pSTHlc-Kit{EVSMCs
MECsH ()R IEAFAE 2 e, &5 R /2 miR-221/2224f2
HEVSMCsH 8 FE FE RS . F | I T, EXTECSH)
YERE A 2 . 4, DavisZE IR I, miR-22 1581

N Ap27Mle-Kitl) Fak, ] 1 bR IR AR K B
(platelet-derived growth factor, PDGF) 5 5 (141 ff 3%
Ji . miR-217E 5 B ke ¥ 1 LA i (smooth mus-
cle cells, SMCs)H [ 1A & & 38 hn, LA mEH T
PTENZEE [Kl. B4 fid itk £ 98 2 55 [K(B-cell lymphoma
2, BCL2)FIFE 7 M 4 M SE 1 [ F-4(programmed cell
death 4, PDCD4)%, i 1M 2 5 VSMCs ) 4 ¥ 2 1
¥, HEFFVSMCs I 2 7 “F . JiEHHIE 52, miR-
2VTE BRFES AT I 110 135 B v S 35 389, 171 i {miR -
2158 FHH] T B AR Y R, B RmiR-21 ] {2 i3
BrAE N BEEE A aE — P R FUAE S, miR-21 1) ¥ AR
&2 5VSMCsA: K AJE 17 (1 5 245 5 4> TPTEN
FIBCL2. Davis%EUhAiIE 52 7 miR-214E [ /E H T
TGF-BAIH T 74 A4 B 2 [ (bone morphogenetic pro-
tein, BMP), 31 5142 VSMCs & M4k . miR-21ik
Ae T UHPDCD4, M T i) 1~ T8 L4 R ie 4 AH 5 2 A
Tk, XK —EEERH, miR-21588 45 VSMCs
INCAE . SEFE A TS R AT . Ak, TERR
FIKR B & e A miR-218 35 T T BERR ALK
WU 3 A5 (1) O EE A7 U 1 IPTEN, I R ik miR-211f
PTENZRIA /D . = 5)) ik BE SMCs 4 5 184 AN T2 98
b kT BR ) TR 3 B O B R A . T miR-21
J&, T IABIPTEN R 34 56 1 F Bk ek 55, 3088 £3h
Jik 57 3 1 K. Wang &5 F anti-miR-213% i =
ZEFHImIR-21 5, VSMCs 58 A 71 B AR, (H L5 F
WA I AR 2 B2, SR N B AR 15 21 B 2 G
IR b, BREE oY S 28 4% 3 miRNAsH 2 N 1677 3 ik
SR — AL HE

miR-143/1457E VSMCsH 5 %14, /& VSMCs
B A R I 9 3 R S AL i 9 B 22 ) miR-
NAsZ —. miR-14588 {2 1 VSMCs 4y ¥, I 41 il 1 14
Ji. Elias "R, NKINIKIE 1 miR-143/1450
b AHEVSMCsA TE A 74k, M5 80 3 ik P 45 14
M. BCHT T 7T 3 B, miR-143/1457ETAAsH T i,
fETAAsE F M7 o (1 AnglIH &, 310520 1 p3s/
MAPKA{E 5 18 B 0 T A 5 I VSMCs 3R 4R i 7217
F—TE R B, i FIEmiR- 14580 kb 34 1R
PR AR T IAMMP2 [ 2 1K F1 L AE A4 4 IR0, 40
1l 3 Bl kR (1 AR P0
23 ARAMRSNEF B MEEEIER

LA PRz 44T B RSP 3 JUL M A 1 22 AN 0% I
EHIRE EREE, 1 H A RPULE RRSHE R
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A, HEY)MECs-VSMCsAHH B F F 7T 8 2 73 48 4%
PRI WA K45 5. ECsHIVSMCsAEE % Fh Al
A R A ke TR T I T R RN 4 R R P P, K
Z R FINN, P ThEE B AT X VSMCs I 1E FH & %
FRNOE W] FH JE B8 o o Bl 88 T I 5 v M i 4
Kl F- o ECs-VSMCs B4 42 fii (1) AH H A FH A0 45 7 Fof
77 — R ECs#Kik Jagged-1 1] 541E VSMCs |
FINOTCH-3FH HAEH, #IENTOCHAE il i, f it
VSMCsH 8 % [INTOCH-33%K 15; 5 — Ff 4 i 422 fi
(AE ELAE 5 e 380 I B 1 52 Ak B 2 R VB (ephirin
receptor tyrosinekinases, Eph), FAC &5 [ BC A4 il it p
B i ok S 6 IO 2 (1 Aephrin A)BE — /N 5 JIE
S8 K 45 T T 25 11 B(ephrin BT 42 21 41 B i _E, A 17
0% Eph. K [ ECsH1 VSMCs/ft] Eph-B4 £l ephrin-B2
MEAEH R MEEKFT LT I, ECshH T
) VSMC s i Ak 4 ECs-VSMCs X 11 it — Fif 4
A, W R —E AL %A B (endothelial nitric oxide
synthase, eNOS)K i [INORE 15 175 5 VSMCsith i 1.,
H AR ERRE, FEUNEY 7K.

2 i 41 22 {9 (extracellular vesicles, EVs) & fiff i XX
JEE R R, RS VAT AN @ . BVSELRE Ak
L ORI T, B A T, W E R
DNA. mRNAFImMiRNA. TE¥# [ N F7 4545 5% 2 fig b
B 045 A9 HECSIEVs K T #8 2 T 7. miRNATE
NEVSHLEH B2 —, J2 ML 4 A 1] 368 TR 32 21
5K F. ECsH] LA $4) WmiR-1263E AVSMCsilt 1
RATVSMCsH 58, M HEIMVSMCs 43  th Ak,
ECs>K i [FJmiR-143/145th A] il it EVs#% #% £ VSMCs.
WA T Wntf5 5 FIECs-VSMCsH HAF B A K A
FITn, BF 75 & B0, LAY Wnt/B-catenin i B IE V2 2iE
FZBFE3RIB-Trepl /1 5 Wntil i FINF-xBA5 5 il #% 2
A FRTEER 2, AT 85V SMICs 8 5 Al A= 7761,

ECsHIVSMCs /2 Il & H 3= ZE R 4 fu 28 44, —
& N A FAE FAAE LS Th R AR A I 4R R e A
A] B #t, BCs-VSMCs 2 [H] 18 iH 3= 2 £ FfiJagged-
NTOCH. Eph/ephrin. NO. EVs. WntHIECM%%, 5
WY I ECs-VSMCsAH BAE FH 2 5 8 & 50 .
2.4 miRNAsEITHpRIME B P& R

Bk T VSMCSFIECs, 2 Jid 4h 3 i 2K 1 1 5 3 ik
TR AR A B VI K R e miR-155 % B
T, miR-1957E AngllE V3 I ApoEfif 2% /) B 32 31 fik
FUN S 25 Bk A B 2 38, AT DL — e g g A 3

i Sk R T B4 B . ZampetakiSEPPHIE 52, miR-
195 57 5 U 715 40 B A0 = 5T 32 BUIE 3 30 kR T2 1
miR- 19548 [a] 7 F - 40 i 41 355 53 2 1, 604 fise Ji B
. B ENE. Stk A R AT 4E AR SR
1 ] miR-195 5 MMP-2 FIMMP-93% i1, == %) Jik B 5
PEE A MRIE KT S .

WF5¢ ©3F B, 40 HImiR-29 7] LA > AS 7] /)N B,
HE TR o By iR IR T . miR-29 1 4% 41 AL Ak 3 R
W Z AN BLEE (AR IA K, BT W A 2 4i e 4t
B AY, ) miR-29 e % o 35 I B B 45 14 58
P, miR-29F % (miR-29a. miR-29b Ml miR-
29¢)# [a] 1 B T 4 5 41 4 46 S B fR 48 B A 2 R
EFA, AFKEEAQ AR E). 485 E-1
N B Y, B A% BR (locked nucleic acid,
LNAYE M 1) = S 5E 1% 1 BR i miR-2991 BR, W] 7%
S R A DR B Rk O, kb 7
K B 5K, JonesFFOE I PR W 3 B ik I8 A
A % B, miR-29afIMMP-2 5 & 2 11k 5, miR-
29an] BEHE [H] N IH MMP-2 DL = 4 A 4h 3 57 6 77
Az, AN 5 e B 2 B0 KR K . miR-29b7E 4 A
A0 I 5 T 1 A 32 B OB R e A R EEE R, AR
14 2 ik 78 miR-29b /8 =i Rk, PTmiR-29b 1)
BTN T RIEE AR (COLIal. COL2al.
COL3al. COLSal)f15ik, M ifi PR i 2l ik & 4
Ko M &, i 2 EmiR-29b48 i 3 2h ik g8 b 3
sk, 3 kR R G . B S 5, miR-29b%
5 TFbn1C1039G/+ Marfan/|N i #5524 5L 4] 50 ik 83
()% J&, TGE-BAE N ZLET 4k AL 5 31 7] BAA ]
miR-29b () FR 1A, 317 BEL 1 20 B 0 T F0 2 2 ik 4 Al
AN ()RR, BRI S KR 0 K R . 3 Bh kR
[ — A B EURRAE J2 8 BE R ) SR, H0H)miR-
181bJ5 X —RHAE W &, HALH] 2 M HmiR-181bJ5
FERFRTIMP-3 B3, AT AEMMPsiE P B, {2
B R A AR RBET B SUE K B, miR-181bANY
2 Y i 3 3 iR e AR HR IR 4 g o 5 5 R R
AT, I BEE WOE EOWE AH R 480E ) M. 4, miR-
VTR R SE AR 3 T 3 ke k2B v 2 Bl ik g 4 5k e
miR-177E 4 5K 1 3 3 ik B A 2 35 3G m, 3 =)
WTIMP-1FITIMP-2, M ifi £ VSMCsH' [F)MMPs
TEVEREN, S M A I RN, BEEKY K. X
S 57 % B, miR-181M1miR-17y 3@ i i 45 TIMP-
MMPsiE 2§ A 5 T 3l B8 T2 BOd 72 H i 240 o o 5
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JoR A o

3 miRNAsTEEFIBKE AT PRI A

B KR 1) TCRE PR AN = PR T R AE H g A 2 —
WE B KE SR . H AT B BRI PRIG T A 2 Nl
B, FARWBITAEEOM R, HRIESZ . TR
(R i o DRI, BR F0E A8 3 BNk )3 B AR ERRRAE AN
ST VAT ML T B0 o k2R S IR 32 Bl kR
[k e UL R 567 S AR N EE . [ EmiR-
NASSII I 7835 87 56 35 Bk, — LA /I 5t 105 3% 43
¥, fmiR-122. miR-21. miR-15F1miR-34% 7£ Iifi
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Table 1 MiRNAs involoved in aortic aneurysms

miRNAs 7 WFFREA 1 AR ke H 2= AHIC T R
miRNAs Types  Sample studied Cellular origin Regulation  Target genes Related functions
miR-15a  AAAs  Human whole aorta, HAoSMCs VSMCs t CDKN2B Promotes proliferation and
decreases apoptosis of VSMCs
miR-21 AAAs  Human and mouse whole aorta, VSMCs t PTEN Promotes proliferation and
HAoSMCs decreases apoptosis of VSMCs
miR-24 AAAs  Human and mouse whole aorta and VSMCs, | CHI3LI Inhibits vascular inflammation
plasma, HAoSMCs, macrophage macrophage
miR-26a  AAAs  Mouse whole aorta, HAoSMCs VSMCs | SMADI, SMAD4 Promotes proliferation and
inhibits differentiation, apoptosis
of VSMCs, alters TGF-3
signaling
miR-29 AAAs, Human and mouse whole aorta, Fibroblast, | COLlal, COL3al, Downregulates ECM and
TAAs HA0oSMCs VSMCs COL5al, ELN, reulates fibrosis
MMP2, MMP9
miR-29a TAD Human aorta, HAoSMCs VSMCs | MMP2, MMP9 Downregulates ECM
miR-29b TAAs  Fbnl(C1039G/+) aorta, HAoSMCs VSMCs t ELN, MMP2 Upregulates ECM and promotes
apoptosis of VSMCs
miR-29¢ AAAs  Human serum, HUVEs ECs 1 ELN, COL4ol, Regulates ECM
PTEN, VEGFA
miR-143/ TAD Human TAD aorta, mouse aorta, VSMCs | KLF4, myocardin,  Promotes differentiation and
145 HA0oSMCs ELK-1, SRF represses proliferation of
VSMCs
miR-155 AAAs  Human and mouse whole aorta, human TCs t intissue CTLA4, SMAD2 Promotes vascular inflammation
plasma, HAoSMCs | in plama
miR-181b AAAs, Human and mouse whole aorta, Macrophage, t TIMP3, ELN Downregulates ECM
TAAs  HAoSMCs VSMCs
miR-195 AAAs  Human and mouse whole aorta, VSMCs i COLlal, COL2al, Regulates ECM
HA0SMCs COL3al, FBNI,
ELN, MMP2,
MMP9
miR-221/ AAAs  Human whole aorta, rat SMCs and VSMCs, ECs t kipl, kip2, c-Kit Pro-proliferative, pro-migration,
222 ECs and anti-apoptotic effects,
Promote a synthetic phenotype
in VSMCs
miR-223  AAAs  Human aorta and plasma, rat cerebral ~ Macrophage t intissue MMPI2 Inhibits vascular inflammation
aneurysms ! in plama
miR-516a AAAs HAoSMCs VSMCs i MTHFR, MMP2, Regulates ECM
TIMP1
miR-712/ AAAs  Mouse whole aorta, HAoSMCs ECs, leukocytes 1 TIMP3, RECK Induces inflammation, regulate
205 ECM

AAAs: I EBNIKIE; TAAs: 1 B0k TAD: fig 32k 92 2 HAoSMCs: A E kT3 L4 HUVEs: AJGF# ik i f 4iitg; VSMCs: I8P
WLANAE; ECs: P9 B2 4MAE; TCs: THEELANARL; CDKN2B: 4N E 31 2 A A ML SR 1 77128 PTEN: [RJUEVEBERRAS-5K 1 H; CHISLI: 52 % WERE3RE
A1, SMAD: SMADKJR; COLIal: VRJRJFIEK; COL3al: IRIFIER]; COLSal: VRJRIEELR; ELN: 518 EH; MMPs: 3554 )8 5 Al
COL4al: WHRJEFEH, VEGFA: & A K AE K KT A; KLF4: Kriippel FEH 1-4; ELKI: ETSZE MR B CTLA4: #HMBFEPETHR 40 AR G B B 4,
TIMP3: 3£ )i 4> J& 8 A S AN A 13, COL2al: 11 BUR IR EEIK; FBNI: SeT 4% (A 1; kipl/CDKN1B: 410 J& 398 (A3 P B Rg S0 1 7510 1B, kip2/
CDKNIC: 4 i) 1 O SR M1 7101C; -Kit'SCFR: K/ T4 B AR %A, MTHFR: Y0P 2 DY S0 BRI JR B, RECK: 278177543
PR+ W E; TGF-B: # A K K F-B; ECM: 41l ML

AAAs: abdominal aortic aneurysms; TAAs: thoracic aortic aneurysms; TAD: thoracic aortic dissection; HAoSMCs: human aortic smooth muscle cells; HUVEs:
human umbilical vein endothelial cells; VSMCs: vascular smooth muscle cells; ECs: endothelial cell; TCs: T lymphocytes; CDKN2B: cyclin-dependent kinase
inhibitor 2B; PTEN: phosphatase and tensin homolog; CHI3LI: chitinase 3 like 1; SMAD: mothers against decapentaplegic homolog; COLIal: collagen type
1 alpha 1; COL3al: collagen type 3 alpha 1; COL5al: collagen type 5 alpha 1; ELN: elastin; MMP: matrix metalloproteinase; COL4al: collagen type 4 alpha 1;
VEGFA: vascular endothelial growth factor A; KLF4: kriippel-like factor 4; ELK1: ETS domain-containing protein; CTLA4: cytotoxic T-lymphocyte associated
protein 4; TIMP3: metalloproteinase inhibitor 3; COL2al: collagen type 2 alpha 1; FBNI: fibrillin 1; kip//CDKNI1B: cyclin-dependent kinase inhibitor 1B;
kip2/CDKNIC: cyclin-dependent kinase inhibitor 1C; c-Kit/SCFR: mast/stem cell growth factor receptor; MTHFR: methylenetetrahydrofolate reductase;
RECK: reversion-inducing-cysteine-rich protein with kazal motifs; TGF-f: transforming growth factor-p; ECM: extracellular matrix.
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