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Study of the Interaction between Akt and Islet-1/GCN5
Protein Complex during Mesenchymal Stem Cells Specific

Differentiation into Cardiomyocytes

Chen Xueni, Zhu Jing*, Tian Jie, Yi Qin, Huang yue
(The Children's Hospital Chongqing Medical University, Ministry of Education Key Laboratory of Developmental Disease in
Childhood and Chongqing Key Laboratory of Children Urogenital Development and Tissue Engineering, Chongqing 400014, China)

Abstract This study has investigated the interaction between Akt and Islet-1 in GCNS5 (general control
of amino acid biosynthesis protein 5) protein complex during C3H10T1/2 cells specific differentiation into
cardiomyocytes, and has further clarified the regulatory mechanism of differentiation of mesenchymal stem cells
(C3H10T1/2). The mouse marrow mesenchymal stem cells C3HI0T1/2 was infected with the lentiviral vector
containing Islet-1 gene. The morphology of cells was observed by microscope, mmunofluorescence was applied
to detect the levels of Islet-1, cTnT (cardiac troponin T), Connexin43, coimmunoprecipitation (ColP) was applied
to detect the interaction between Akt and Islet-1-GCNS5 protein complex. The morphology of C3H10T1/2 cell

group infected with Islet-1 lentivirus showed cardiomyocyte-like cell, and the protein levels of Islet-1, cTnT
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and Connexin43 were higher than that in the uninfected group. At the peak time (the third week) of the protein

level of Islet-1, the binding capacity of Islet-1 and GCNS5 was lower and higher than that of the untreated

group under the situation of activation and inhibition of Akt, respectively (P<0.05). The results suggested that

when Islet-1 promotes cells into cardiac-specific differentiation process, the activity of Akt is antagonistic to

the protein binding capacity of Islet-1 and GCNS5 during induction of mesenchymal stem cell C3H10T1/2 into

cardiomyocyte cells.
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#1 qRT-PCR3|#F%]
Table 1 ¢RT-PCR primer sequence of target genes
HFEIN LS NilES1 4
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MEF2C 5'-TGC TGT GCG ACT GTG AGA TT-3' 5'-ATC GTC TGC ATC GGG ATC TG-3'
f-actin 5'-GGA GAT TAC TGC CCT GGC TCC TA-3’ 5'-GAC TAT CGT ACT CCT GCT TGC TG-3'
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and fluorescence of the negative control group.
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AL B SEIRH S HITE (6 K TR B M MIEAS; Cy D: BIEXS HRZH 435I TE (6 S5 e N M B M4 .
A,B: the cell morphology observed under white light and fluorescence of the experimental group; C,D: the cell morphology observed under white light

Ell SOLERIRNE A ERGFPRIRIARL
Fig.1 Expression of GFP fluorescence observed under fluorescence microscope
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A: the transfection efficiency of Islet-1 lentivirus in negative control group; B: the transfection efficiency of Islet-1 lentivirus in experimental group; C:

the transfection efficiency of Islet-1 lentivirus in blank control group.
El2 R MBEARKEN & LB sler- 11855 5 8B E

Fig.2 The infection efficiency of lentiviral vector containing Islet-1 gene detected by flow cytometry
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A: Western blotRil] % 240 i 25 1 57K T B: AR ER E BT IIFRIRE . #P<0.05, 525 AL *P<0.05, S B ME BEALEL L.
A: the level of Islet-1 protein in each group detected by Western blot; B: the quantitative graph of the Islet-1 protein level. *P<0.05 compared with
blank group; “P<0.05 compared with negative control group.

&3 Western blot#&:ll % 4B 4 f Islet-12& B Gk F
Fig.3 The level of Islet-1 protein detected by Western blot
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Ar TR R AL, NS 2B

e e s
(#73k): B: BIPE BB AL, AT & R B (H Sk); C: b Fah ], A A AR5 k).

A: the blank control group, the cell morphology is round (arrow); B: the negative control group, the cell morphology is round (arrow); C: the LV-Islet-1

group, the cell morphology is spindle (arrow).

E4 FIEEHIENEslet-13FCIH10T1 228 S HI ST
Fig.4 Effects of Islet-1 on C3H10T1/2 cells morphology observed under inverted microscope
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Fig.5 The localization and expression of cardiac structural protein Connexin43 after infected by Islet-1

observed by fluorescence microscopy
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Fig.6 The localization and expression of cardiac protein cTnT after infected by Islet-1 observed by fluorescence microscopy
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A: Western blotf Il - 41 L 8 (1 DK -F; B: AR ER A BUKFIIEDIRIE . ##P<0.05, 5% FZHELEL: 7P<0.05, SEITEXS
A: the protein levels in each group detected by Western blot; B: the relative quantitative graph of the protein level. **P<0.05 compared with blank

group; “P<0.05 compared with negative control group.
7 Western bloti& il &K EIGF-11EF T 4Afp-AktE A RKF
Fig.7 Effects of IGF-1 on the protein levels of p-Akt detected by Western blot
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A: the protein levels in each group detected by Western blot; B: the relative quantitative graph of the protein level. 0: negative control group; 1: blank
control group; 2: IGF-1(220 ng/mL); 3: IGF-1(220 ng/mL)+MK-2206(10 nmol/L); 4: IGF-1(220 ng/mL)+MK-2206(15 nmol/L). *P<0.05 compared

with blank group; “P<0.05 compared with negative control group.
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Fig.8 Effects of 220 ng/mL IGF-1 with different concentrations of MK-2206 on the protein levels of p-Akt
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Fig.9 The localization and expression of Islet-1 observed by fluorescence microscopy
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A: the protein levels in each group detected by Western blot; B: the relative quantitative graph of the protein level. *P<0.05 compared with blank group;

#P<0.05 compared with negative control group.
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Fig.10 The protein levels of Islet-1 detected by Western blot
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Fig.11 The protein levels of GCNS detected by Western blot
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Fig.12 The mRNA levels of cardiac transcription factors
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