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HE
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Abstract

With the rapid development of molecular biology and genomics, the genetics of atrioventricular
septal defect (AVSD) has gradually become an important field in the study of heart disease. AVSD is
a complex congenital heart disease, the genetic mechanism of which is not fully understood, but
several studies have explored its association with multiple genes. Genetic factors play an important
role in the pathogenesis of AVSD. Genomic analysis of patients and families to locate genes that may
be associated with AVSD; Through gene knockout, overexpression, signaling pathway analysis and
other methods to explore the specific mechanism of these genes in cardiac development. The re-
searchers also found that there may be interactions and regulatory relationships between different
genes, and these associations could further the understanding of AVSD genetics. Through the ge-
netic study of AVSD, we can better understand the pathophysiological mechanism of the disease and
provide strong support for future gene therapy and precision medicine. A deeper understanding of
the genetic mechanisms of AVSD can also help provide a scientific basis for clinical diagnosis and
prevention, and promote genetic counseling in families with AVSD members to reduce the suffering
of patients and the impact of the disease on the family. With the continuous improvement of prena-
tal ultrasound examination level and prenatal diagnosis ability in our country, prenatal diagnosis
has become an important means to prevent and treat congenital heart disease in the early stage,
which can reduce the occurrence of birth defects and reduce the burden on families and society.
However, the study of the genetics of atrioventricular septal defect still faces many challenges, such
as limited sample size, genetic heterogeneity and environmental factors. Therefore, future studies
need to further expand the sample size, explore functional gene variants associated with AVSD, and
conduct in-depth research on genetic factors.
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1. EXEH3

5 2 (8] B 451 (Atrioventricular Septal Defect, AVSD) X FR AU P IR S B ol 5 =B IEWT I, 284 JL
ARG 1 — R, ARG PA AR L R RO R 200N 4~5/10,000, 26 R AR OISR 1) 7%, 50%I1) 3 = 8] b Bk
P8 LA IF R IREEAAE[L]-[4]0 FLIm RS s CLFE b5 (A1 FR R A5 . 25 R B AN s S I % . 7 AVSD 7
B, AR A OIE R ORI e RIERTE, WKEEERE . BIER. A RAREE . XME
S PER ] AVSD 1)K A BT A B 20 A JE DRI PR 558 1R 3616 2 A0 LA FH 3L [R) S 3L [5]. AVSD MR 254 (1) A
[, K AVSD 4y Ji 5 B (partial type). 5€ 4% (complete type) it % 74 (intermediate type).

SE4 A (CAVSD) BEAZAE 0 J55 /K23t AFLE O Z K433 CAVSD FIMFSFIRS 3G — 4L 5
FEIMFE L A0E, BT BRI, FREERRE B CRX, BT R R ILE
(AR it « - S R ) M N 3 28 = T o dfe A A E L [R) 5 2 ) F i 2L A 5 25 . CAVSD & AVSD Hi
P B R BR AR A, ANNAE L s A0 KT RIS AR AE i, 1T HL 22 B3 1 47 78 BH S 1) s 2= S iRt [ 6]
#H5r BY(PAVSD) RAFTE QL 5 ACE i, AL O ZACE 70, W 38 O J5 5L 55 1) B k45 (ostium pri-
mum atrial septal defect). PAVSD [)fi#IHE e fEIL [F J5 A8 FR N, ey A0 s Z 18] A 23 B R 11
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WA R, b N R E SR H A S, b R 2 O A AR
P RE RO A DX, X AR S ST A S L e (cleft) LUK BRI S BRI AN [ R K 5 SR R
W31 [7][8]. iLPERL(HIEIEL) AVSD /&4rF PAVSD Fl CAVSD Z [a] {1285, & LA 5 =8 AN A7 1
SRTFRI G EIO,  [RII AR SR R FL I s [ B A5 R == (IR iAs . pR T S (R0 S 5 100 o i ot M 2= 4 21
WA, OEKFISREREITERII] [7] [8]. TR E X2 Bh T Wmf ™~ ariz W, Hle Mg
UWE Y &IERR R

2. fmE S & fmHLE

J5 = [A] BE 45 (Atrioventricular Septal Defect, AVSD) & —Fi &2 A= (1) S R Mo Es ,  Ho R T ML 224 1w
AR7EEEY], AR SRR AIRZE R E R GBI, WIEZEIET IR 5350 0 5
R, BRI B AL SR UG Z[9]. T AVSD % A= 1T RS H 22 />384 DR 35 RN PR 58 R 25 A ke B4R
gk,

BAER R AVSD IR FEEEEM MG, HREH, 2MEERES AVSD A4 %DM
K. GATA4 Al NKX2-5 & AN B 1451 1, EATTFE oI & B ik f b ) Rk i i vh e 5 R 2E ] . GATA4
i — M, S5O RIER. SRR . 1 NKX2-5 2 — AN F, TEONE
(RS RN AL FE b R I E AR . BFFC R I GATA4L F1 NKX2-5 [ 38 £ S FULIE S I %, AT
#4m AVSD 1R XK [10]. HoAth— e FE K 41 TBX5. CRELD1 %5485 AVSD R FIF . X B[4 i@
IO IR B M SGRAE G S G R AL R Rk, MmO IS5 R kK E AT RE, IS8 AVSD R .

3. BEERRRHELFHR

R, AVSD BIRADZ BB HE R R I, B K2 AN FEE 2 8], DR EER 552 7 1)
SR EAEH o AR K HUREE R 4 23 T I T — & 5115 AVSD Mg e 48 5. Hor, CRELDL.
NKX2-5. GATA4, TBX5 SRR RABTE— @ E LN S AVSD R A UIMIE[11]. X LLIE R 7
OIERIR BRI SE LSRR RIEEEER, RESFEEANTIIRE R, MR T ) 1E 5 2546 1)
fie, WINT AVSD [ B KUK .

3.1. CRELD1

CRELD1 (Cysteine-rich with EGF-like domain 1)5:F 1 T A Ye i ik 3p25 X3, Zwid—Fh'a &2
1% BB R AR K R TR (EGF-like) S5 M 4 iU R T 2L 1, The F 2R BAguMaRs o 7o 2B ArEOlER
HEAETEHEEMAG, TES SO R G MR O NF S M 52 %%k . CRELDL 3L I Th e 4
ATRE S BOO NI R B BT, HEIM 5] & AVSD 5550 K O -

CRELD1 J: [ ZAZ R GEHY IN AVSD HIA A, Tl B0 [12]. A7/ PR vh i 2 o )
DNA J7%1#5) . CRELD1 £ &2 Mo E1, Hph—8Ah G 7 RA CHHIESE 5 AVSD 1A AH K.
HMET 4 (1) C383G RAZ 58 CRELDY & 1) WE 5 #5128 A7 (R 2R (Arg) i il =R (Pro) B X,
AT RESE I £ 1 ) 25 K AN D RE o A 2T 8 1) C857G RAL T8 CRELD1 & H 5 — 545 & EGF X1 2 286
BT R R (Ala) # I 2 B2 (Pro) &A%, PIREC AR B A1 5485 & T 45 &Rt . 0 s m L Ae O BE RIS R &
MThEE. 4MET 10 ff) T1136C %748 550 CRELDL & (A IS s I b 25 379 A7 (1 5 2 BR (Thr) B BR & R
(Met)B:4X, TTRESZIA R (A (0 BE I L) e M E A o 1% R AR AE BT 4> 1E % AN BEPAREAE, R TRy —H
HZHE R 2 451 (SNP) [13]. CRELD1 ) P286R 545 1] L~ 1 Aggrecan {1515, Jf L Tenascin C &1
[RIZRIE , IX PR 0 T 2 ) B 1) T BT A 28 DG B LA A M 41 A 7 . CRELD L JE [K] P286R RAZ 1] g 5 AVSD
IR AR R [14]. (EEDEEHAT I I AR, JE IRZEGAEFI AVSD 38 s 24 & 7R CRELD1
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i SCRAS R EEBI A, ERE AR, X R L = IA 30%. Ht AL dE S AVSD AHOCIRET R A K
A5t o AELZ TR R T AR E R AR S, I B IR AR S AT, # B H T4 AVSD K2 . R329C
LAY AVSD. JFIRZEAE AVSD F1 R 42 A 1E AVSD Hh¥ K. E325K ] 038 2K [ i 3 & JHBiA
Ehah G, 1E29 5% IREEAIE AVSD Ji ol o &30, 7Ef2lifh AVSD A K IL[15]. MR 41 DL S 4544
I3Hr, AAERAT AVSD 41 DS th4 e AR K ¢.973G > A (p.Glu325Lys) 2844, i %} %€ i) CRELD1
HEMELS G AA REZN. CRELDL BFE R M A BERREF/NFATCL (5 54 SRR+, X T8
LA AR R S R R AL R T O R B 2K EE, FTLL CRELDL £ (A cb-EGF 4545 & 45 i35
(178 S 0] R B A B0 T 5 SR [16].

3.2. NKX2-5

NKX2-5 KPR g il (1) s DR e O IE R B R e B G EME A, R 5 2R RV O I
(CHDs) IR A kA, 45 55 % (R B 64 (AVSD), NKX2-5 il i Rt R E I #RIE, 350014
JUFIEEE . oAb LR O IESE R T B NKX2-5 JE (R T N84t fk 5035.1, 1 3 MM T k. Hgwiy
FR B AL — A v B <7 0 [R5 57 7% 5 (homeodomain), %X 5% DNA 45 &£ B . NKX2-5 it
5 DNA 456, oS s SR R 3 s, 2 O IR B 1 2 AN KB R [17] [18].

Y25 AVSD MK I NKX2-5 AN T [ SR & X 3. 1, GInl70ter RAZG|I N T — A2 1E%05
T, PEAVE R GBI &L, WMBER T NKX2-5 B ) DNA 454 fit 11, Thri78Met 2848 U S5
AEF B e, 52 NKX2-5 5 DNA 45556 11 NKX2-5 5 GATA4 3 [A] 30 0 5 40 R Bk (ANP) 3 3
T, 1M GIn198ter ZEAFHE 3 T ANP JH B T 3G PE[L7], B T RVE A X 8, NKX2-5 K ) At [X 4558
AW A HEFE AVSD, U ¢.335-1G <A HIBTHRAR, il FEm NKX2-5 (1] mRNA 3745, #EIm S & A 1)
IhfE[18]. miR-19a/b A& Co/UL4H MG 5 IS A2 HH Nkx2.5 [ R WA B [19]. 7E 439 151 b [ B0k 1 55 A1 B et 2
kI F) 30 MESE, Mok SNPs rs2277923 Fil rs3729753 #oAZ Y, LE B v IR AT AT EL A A 45 v
NG AT IR AR S v [ IR P 5 AT BB 451 R 3 NKkx2.5 f) 35 BLsAE AR 5 [20] 0 75— T B[ RE J2 176 W0 6 43 B 1k AR
KWL, £ ASD BFE ORI T LR NKX2-5 28 5. ZME+ 1 4L NM_004387.4: c.63A>G. 4Mi¥ 2
4bf NM_004387.4: ¢.413G > A F1 NM_004387.4: ¢.561G > C, *T c.413G > A Aofk, IMEM Pl fij
MERA S — AR SR, B X, ER R R R (Arg) 2 N E B (GIn) . X} T ¢.561G > C 451k, 1
WEE D& B AR 1 i 5 B R 7 B (GIn) A2 AR BR (His) o X SUAR AR AS T AR P51, ks 175
Jgir, XATRE T NKX2-5 & AE R SRR 1 I DiRE. ¢.413G > A il ¢.561G > C 24473 7l A T2
HEPR 138 1 187 Arfl, &8 i RIS S5 K380 — 3 4 o [RIVR 25 e el 1 i AR T S 804k Kk ALAL ASD
KAk S IEAT[21].

3.3. GATA4

GATA4 fE N F AT R B &M B KEREREMEH, GFOIEREESRAE. BERA. O
0 by S 3 BE AL O T AR S5 77 TH . GATAA RIS st 100 4, KEZHAL TG, AT
GATA4 [ 45X 1) T280M RAF, SEUL ik DNA 2545 R MK, BEHESEM FGFL16 & Kk,
T B0 LA AL I FE R . GATAS T280M 58748 5 50 A 0o IE 03 19 B 42 5% & CAE N Co VLA i H B A
NPT IR ARG TT HRAE 7 B B £ [22]. GATAA4 ¢.839C > T SRAGNT fAr T i FEARSF I ¢ Imedigrh . iXFh
FRAFAMY AT e F B ) DNA 456 25 F0 R sii VEFRAIG, I8 1T ReVHBR GATA4 Fl TBXS Z [H] (14 #AH
HAEH, TBX5 f&—F 34 A e JE 7] B S5 I RE 1K) T-box 25 1. AR, GATA4 Fil TBX5 A HAE
FH B 5 S5 AR U 1) B FRAR P15 7 A28 TBXS 4 L RN [23]

DOI: 10.12677/acm.2025.152498 1471 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.152498

B, KA

REEFOCT L EEEF RS AVSD KL 0 7t IR — @, ABAELEVF 2 o] APk -
AR FERT LA LR JUANJ7 THT T -

RANRZR UL LR DhRE: 8L TV WA 255 T Brdt— P 4R7s CRELDL S8R LI
KEEREF RN, LR AVSD BARHLEIR AL VIR AR BEARE A 37 R KE R SR AL & 7
il REHAMS AVSD RIFHRIEER, DA A 1% AVSD RUE L 5. JFRIERGITHIT: T
CURNHE R AR (AL 2 W 4 5, IRE LAY /E AVSD ¥R Il 474, Jy AVSD B SR UEH K T ik
o MR RElE: DIERBER - AERNEDZLIRE, WRZAERIFRMEA . KRR TR
SRS ERHEE, BEBLY . KEEDY . BRERREZ AR, RS AVSD W TEHIRN KR

R TN BN RS 1 — L8R D5 b5 S R RR SR AR AR OGHE , TR T LIS SR iR A1t 1 5L 22 LA
PRI, EARH AT T S SRRt R, (H ik R A R R AR LR 2t — PR R, BUEDN
PRI A S I B SRR . TR TCE SR B MR AR SRR, ARSREA I MRl R, 2o
M EE— P IIE . RKRIIBTFUN 1% BT IR T X Sk S D DI RERAR AR, it — Do b
= [ B R 4 ) S A AL o
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