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Fig.1  Sketch map of cardiac-specific deletion of ALK3 gene
MALK3 gene sequence [JALK3 gene knock-out

——lox P Sequence

1 ALK3 cDNA
Table 1 The downstream genes of ALK3 down-regulated by
PCR-select cDNA subtraction

Name of gene Name of clone

Platelet-activating factor acetylhydrolase R-DI12
Rat testis-specific farnesyl pyrophosphate synthetase R-B4
MCM protein R-DI1
EST R-A8
EST R-B2

2 ALK3 cDNA
Table 2 The downstream genes of ALK3 up-regulated
by PCR-select cDNA subtraction

Name of gene Name of clone

14-3-3 protein beta subtype F-A8
Serine/threonine protein phosphatase type 1 alpha F-Al
Phospholipase C-alpha F-G4
Retinoblastoma-binding protein F-H2
Ruv B like protein 2 F-A2
EST F-H5
2.3 ALK3
a-MHC-Cre "'~ ALK3"" o

MHC-Cre*'~ ALK3"* 25000
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Table 3 The downstream genes of ALK3
. PCR GAPDH
down-regulated by microarray
Platelet-
Name of gene Fold down-regulated L.
£ & activating factor acetylhydrolase PAF 21  PCR
Myoglobin 462 Pax-8 27 PCR PCR
Pax-8 5.7
Phospholamban 10.1 2 B 14-3-3 23
Ubiquitin-Conjugating Enzyme E2 4.4 PCR 21 PCR
Ring Zinc Finger protein 4.7 PCR
3
G Protein-Coupled Receptor 5.5
Deoxycytidine Kinase 4.0 Cre+/- ALK3 F/- Cre+/-,ALK3 F/+
19 21 23 25 27 19 21 23 25 27 (PCR cycle)
Pasminogen Activator Inhibitor 4.1
Pax-8
Hox-3.5 4.0
. . - PAF
Transcription factor IIF 3 subunit 2.7 vl ©,
Musculus Growth/differentiation factor 1 2.7

4 ALK3

Table 4 The downstream genes of ALK3
up-regulated by microarray

Name of gene

Fold up-regulated

Ras-Related protein Rab-5b
EPS 8 protein

A Protein-Tyrosine Kinase of the Focal Adhesion
Kinase subfamily

Galectin-9

K-glypican

WNT-2 Protein Precursor
Plakoglobin

Epidermal Growth Factor Receptor Kinase Sub-

strate

Interferon Regulatory Factor 1
Mdm2

Ras-related protein RACI
Ras-related protein Krev-1
Transcriptional activator FE65
Suppressor of MIF2 Mutations
Elongation Factor 1 — Y

Regulator of G-protein signaling 16

7.0

2.4

5.4

4.9
4.7
4.5
4.2

4.0

5.7
2.5
2.0
2.3
2.5
2.5
4.0
13.2

17 19 21 23 25 17 19 21 23 25 (PCR cycle)
2 Pax-8
PAF  GAPDH

Fig.2 The Pax-8 PAF and GAPDH genes expression level
in test and control group
Cre*/~

ALK3"~ is named test group

Cre*'~  ALK3Y* is named control group

Cre+/-,ALK3 F/-
19 21 23 25 27

Cre+/-,ALK3 F/+

19 21 23 25 27 (PCRycle)

m 14-3-3
17 19 21 23 25 17 19 21 23 25 (PCRcycle)
3 14-3-3

PTK  GAPDH

Fig.3 The 14-3-3 PTK and GAPDH genes expression level
in test and control group
Cre*/~

ALK3"~ is named test group

Cre*’~  ALK3"* is named control group
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Preliminary Study of ALK3 Downstream Genes Related to Ventricular Septum Defect

YANG De-Ye!*  SONG Hou-Yan ZHANG Huai-Qin' HUANG Xiao-Yan' GUAN Xiao-Qun?
Y Department of Cardiology ~The First Affiliated Hospital of Wenzhou Medical College ~Wenzhou 325000 China
> The Key Lab of Molecular Medicine Ministry of Education ~ Fudan University ~Shanghai 200032 China

Abstract To investigate the function of ALK3 gene the gene regulation and the signaling pathway related to ventricular septum
defect during heart development. The model mice with ALK3 gene knock-out via a-MHC-Cre/lox P system were bred. The mR-
NA expression level of control group was compared with that of experiment group and ALK3 downstream genes were screened us-
ing PCR-select cDNA subtraction microarray. The mRNA of control group was extracted from E11.5 normal mouse hearts and
that of experiment group from E11.5 hearts of mice with o-MHC Cre*’~ ALK3"* genotype. It was found that the mice with
ALK3 gene knock-out produced heart defects involving the interventricular septum. The platelet-activating factors acetylhydrolase
and the transcription factor Pax-8 and so on were down-regulated. However the Protein Tyrosine Kinase PTK of Focal Adhe-
sion Kinase FAK subfamily and beta subtype protein 14-3-3 were up-regulated in the o-MHC Cre*’~ ALK3" ~ mice. These da-
ta provide support that ALK3 gene played an important role during heart development. The platelet-activating factors acetylhydro-
lase and Pax-8 genes could be important ALK3 downstream genes in the BMP signaling pathway during interventricular septum

development. PTK and beta subtype protein 14-3-3 might be regulatory factors in this pathway.

Key words ventricular septum defect gene bone morphogenetic protein receptor
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