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The genetic advances of thoracic aortic dissection

GUO Bing-Bing, JIN Jie-Yuan, XIANG Rong*
(School of Life Sciences, Central South University, Changsha 410013, China)

Abstract: Thoracic aortic dissection (TAD) is a group of large vessel diseases characterized by acute onset, rapid
progression, and high mortality rates. However, there is no effective early warning and early diagnosis technology,
and some patients suffer from sudden death at the first attack. Recent genetic studies have shown that the TAD
causative genes involve TGF- signaling pathway (TGFBR2, TGFB3, SMAD3, etc.), extracellular matrix (ECM)
components (FBNI, etc.), vascular smooth muscle cell (VSMCs) and its contractile apparatus (4CT42, MYHI1,
etc.) and so on. In addition, other pathogenic genes of TAD, such as SLC2410, have been identified, suggesting the
complexity of TAD pathogenesis. In this review, we briefly describe the clinical information, causative genes and
pathogenesis of TAD and its related diseases, which will help us to better understand the occurrence and
development of TAD, and to guide the prevention, treatment and genetic research of TAD.
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BIEEALAE KN T(TGF-B) A A Fa & (K1),
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2, FHMERAER. BETK N, HESERE
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X B, o XRAR . B iR BB R 38 T e T B
FTAADAIMFS™, FBNI#H5 5875 AT X 575 7] g
SEFBNIE H &2, P L4 e N FBN 1
HEKP R X Pl 2 3858 TGF-B5 5 i 1
Wog, AT S EE i LB TR, R e
SNk e J2 RS o MFS A — Folt i G € S 4 1 485 &
HATH, WIER. IREHOME R 5. MFSH
() TAD & & 3 3l ik B v 5 G FBN1 1) 535 25 4k gk
A, I H T EY B A R B P B i A 4
IR Ry oS E AN R g S IT C N S L S
BAL AR AR E R R ALY, FBN2E E{ER
faARIE, STESMESKE BAEEERY.

BEAl, FBNSAE il 42 o Pk 41 4 & Bl 1) % B B
H, Tz TS84y, STECMA & Al
it EE RN . MR TORHIER, F 3k
S )2 B B BkEE WFBNSAKCF B B K. B4R
[ (MMPs) & — R85 25 1 I ECM [ fiit 1
1R 45 15 5 bl 3 E EAE Y. MMPsERIA
f) b 1 AT B ) 4T 4E FIVSMCs RN, AT 3%
i £k, #5EERY, TADHL T MMPI,
MMP2, MMP9EIA R ELE N, HMMPIl, MMP14,
MMPI19HAHXS Eif, i BHMMPs 5 TAD) & A4E % V)
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2.3 TGF-pIESHESTAD

KE I REAR AR 7R, TGF-B/5 5 8 i 5+
W S TADM B R R %Y. #Y], TGF-BfE5iE
PRAEAE . HEMEE UL IG R B e 22
ZIREN, ek, MR BT 7T 3R B AR P R 4N
MusEK . A BL R S rh il AR, RO
BT R R E B RN, TGF-Bf5 5 il
BERT LA ECM A B R T, X AE EIECM [ i
FE(MMP2., MMPOZE) [ ik,

TGF-B il i 4 N s 5 B K,
SMADZE 1 % % (SMADI1~8) & H Rt T2 —-
TGF-B 540 E I TGF-pA2 k1. 2 (TGFBRI1. 2)
i E, BERILSMAD2, 33 B SMAD2/3E &
), SMAD2/3E A Y)5SMADA%E & J5 #E N4 i i
WL ) ik (1) . Lemaire 28I 5t &
B, SMAD2. SMAD3 %, SMADA47ETAD Ifil & B 1 155
ik, UHIETADR LA i LA+, TGF-B(E
o I BRI -

TGF-BA5 5 18 % AH %k [ A4 25 {8 TGF- Pl %
R, BIRECMIPSFAIRR €, FE(TADMITADAH
KEEHE, WLoeys-dietzZi & 1E(Loeys-dietz
syndrome, LDS)%%. H#j &4 & I TGF-B{5 5 i %
oW KIS TGF-B2 k4 iS5 [N TGFBRI -
TGFBR2, TGF-PRECik4uis %k TGFB2FMI TGFB3,
DA e TGF-BIE B8 Ui RN 43 1 2 i 5 (K SMA D 2 11
SMAD3Z™,

24 HhES@K

SLC2A10%% 15102844 %) B 4% 12 & (GLUT10),
TEME PG, HEZehFakik b, ]
SR A AT ARG 2R SLC2A 107 i 5 TGF-B15 5l
ARG, HERAAH EEY KRR, S84
MIRaZS . LA 0B 4R 40 8 3 . AE ) fa
SLC2A 1055 G () 2 b AR S8 STH#E IR, Wk
FEAR T S SR Bl . NI F I TR B, SLC2410
KA, Ue.1456G>T, ] LLSFHFTAAD & EP,

IAl, Notchfs 538 1% 1 2 I JLA KB KL
5TADYE A KRR — /Nl . NOTCHIR)TRAL 4>
S8 B KR (bicuspid aortic valve, BAV),
oA 5l B F FAE TADRE IR
2.5 GWASSTAD

FERREMT R, IE20% 10 3 30 ks
I 2 BHF A FEw s, HIXER 22—k
KR 5, (B 7N K& R /RTAD ) 5 4%
Gy R H Z I B AL TR 2 51 (SNPs) . LeMaire
2 UV o 4 3 IR 4 SC BX B 9 (genome-wide
association studies, GWAS), L% 17654 Bk 1%
TAADEFH MBTA% IEH MA, e 1 15q21.147 &1
f{ISNPs (rs10519177. rs2118181) 5HU L ETAAD %
AR, 20144, — TUN A [ 0% B 1A 9T R
By, 7544k I 1rs10263935F120°5 G fa ik |- 1)
rs6045676 5 E kK ZAHK . FEhIkREEE
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GE (o B TR R A I 5 i 5 B ™ 59— Tt 753
Z STADERINAMAE 3 BT B, LRPIT I —AN N
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BEAR 2 AH G, ULK4RIAER LSNP (35 Qe fk |
[f1rs2272007)5 STAD & 3 A1, I 8 5y A7 15 5
IER A FAE FH S 29 T TADBIR AR J .
2.6 CNV5STAD

$ U148 53 (copy number variations, CNVs)#{ i\
Ry DA N H L 22 DR 2R 9 ) RIS, T P
(MIM 209850). #i§#f7> ZLEMIM 181500), LAL %%
RO MBS BTS2 858 T RES
16 == 3 ik AH 9% I CN Vs £ 5 3p24-p25. 5q13-ql4.
11923.3-q24. 16p13.12-p13.132&1% | X EECNVs K
2V I 22 R R S LA B 1 8 B sl e v, DA
J 5P U 53 0 0 8 (no- LB 2 (1 RN B-LER 2R
DM EAER ISR, Flin, 16pl3.1fEE &S
BRI 2 B RS 238 1245, XS K
ONIED, HIEMYHIIZEY, PrakashZ% 2 19
ANFE LR P DB S S TADA G, Hoh$2 DL EAs 7
R ARE LK REXqQ28MEtkMigEE, L&
17q25. 1B 5 . thAh, CNVHT A S ULK45k 2k
T i -5 B 3 3 kR [ R AR AR 5

3 RE

TADR —RBULHE M E H, HARWFE S S
TSR, WEZE, HE0 S8 w ORI,
BKlE, X TTADM RIS+ E2 . B TTADA
BRI F R RN i, X K RETAD 8 35 34T
WAL, AMUBET R TADRIEUR 2L K 3, AT
ROET L WG IT 29I R i, 3 F) T X TADEL
7 22k DRT 485 7 2 SR BCAH I 1 977 it it A B (IR TAD Y %
I3 LB 2% R IR IERE . W W IR A IR R
5, EREEIE, MRX B A4S
TG FER R ATE T, RIS R gL
PASCAS RAEE SJ0E, IR ORFrfa e G 4 8 f e 2
R E s s AR J155 3, (HRGHATE 4 1A Ais
g, DRI T4ERF IR f0MiDige, FHEXRFEAC
(R R GE, LA 354 R TS TAD R & A=

B 5 B — AR P B () B, a4 R DR ZE )
J#(whole genome sequencing, WGS), ¥ % 5TADAH
T S SCA W AR S (VUS) WA %), (Hi T
ik = B 22 W 49 4 DL S SRR AN R, AR DI
KBS R e . BpT Bt 7 38 B, YF 2 38 VUS
(1175 55 A i B AT AR A S0 PRI SR 5, ek

K, BEERRERTS W C LR RE
K, K ARSI B AR B R B TR T TS T RE
M RA L ER TR, DR T,

AL, TAD A= FAH AL v o 58 4 e B
— BN A EFETGF-BIE 5 5% . VSMCsFIECM k[
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