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Fig. 1 Expression of sarcomeric-e actin and hhlim protein during P19 cell
differentiation into cardiomyocytes
F: 0d; 2: 7d; 3: 8d; 4: 1d; 5: 5d;: 6: 7 d.
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Fig. 2 Expression of cardiac marker genes during P19 cell differentiation into cardiomyocytes
(a) RT-PCR product. 7: 1d; 2: 2d; 3: 3d; 4: 4d: 5: 5d: 6: 6d; 7: 7d. (b) densitometric scanning.
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Fig. 3 TImmunmohistochemistry for detecting hhlim protein in P19 cell and P19-hhlim-overexpression cells
Ca) P19 cells at day 6 after DMS0 treatment: (b> P19-hhlim-overexpression cells at day 6 after DM30 treatment.
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Fig.4 P19 cell differentiation into cardiomyocytes induced by DMSO was stimulated by hhlim overexpression
{a) RT-PCR product. 7: 1d; 2: 2d; 3: 3d; 4: 4d; 5: 5d: 6: 6d: 7 7d. (b) densitometric scanning,
W: GATAA; [: Nkx2. 5.
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MR DMSO 55 5 XA, MEEEITE EHRATIE (E5 6. SXEMAR (K2
R, HEWATMLA0HME. &3 hhlim #ERL A8 B, & X hhlim 40 AR 0 AL 2t AE A R A T

Fig. 5 Phase-contrast photomicrograph of cultures showing morphologies of P19 cells and
P19-hhlim-deficient cells at day 5 after DMSO-induced differentiation
HE staining. (a2 P19-hhlim-deficient cells: Ch) P19 cells.
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Fig. 6 TImmunochistochemistry for detecting hhlim protein in P19 cells
and P19-hhlim-deficient cells after DMSO-induced differentiation
(a2 P19-bhlim-deficient cells at day 5 after DMS0O weatment; (b2 P19 cells at day 5 after DMSO weatments
{¢) P19 cells at day 7 after DMSO treatment.
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Fig. 7 P19 cell differentiation into cardicmyocytes induced by DMSO was inhibited by hhlim antisense RNA
(a) RT-PCR product. f: 1d: 2: 2d: 3= 3d: 4: 4d: 5: 5d: 6: 6d: 7: 7d. (b} densitometric scanning.
W: GATA4; [J: Nkx2. 5.
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Fig. 3 Expression of hhlim in different time of embryo develepment
{a} HE staining; (b> Immunchistochemistry.
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Overexpression of hhlim Enhances Cardiomyogenesis
of Embryonic Stem Cells*

ZHENG Bin’, WEN Jin-Kun**, HAN Mei'’, ZHOU Ai-Ru”™’
(1 Hebei Laboratory of Medical Biotechnology, Institute of Basic Medicine, Hebet Medical University, Shijiazhuang 050017, China;
B Department of Biochemistry and Molecular Biology, Beijing University Health Science Center, Beijing 100083, China)

Abstract In order to determine the importance of hhlim in cardiomyocyte differentiation and to define the
hierarchy of transcription factors during cardiac development, the cardiac differentiation profile of the pluripotent
P19 cells was characterized at cellular and molecular level. Genes that express early in the cardiogenesis of the
embryo include GATA4 and Nkx2. 5. The time course of expression of these genes during in witro differentiation of
P19 cells into cardiemyocytes was established using RT-PCR. GATA4 is expressed at day 2 after treatment with
DMS(O and Nkx2. 5 at day 3. hhlim is almost undetected until day 4 after DMSO treatment. Western blot had the
same results, which showed that hhlim might participate in the cardiac differentiation pathway. P19-hhlim-
overexpressing cells did not show morphological or biochemical evidence of cardiomyogenesis without DMSO
treatment, but overexpression of hhlim had a benefit effect on cell aggregates that were especially obvious in the
absence of DMSO. Moreover, when hhlim-overexpressing cells were treated with DMSO, the expression of Nkx2. 5
and GATA- appeared earlier compared with the control. hhlim-deficient P19 cells induced by DMS( retained the
ability to differentiate into cardiomyocytes. The time course of expression of Nkx2. 5 and GATA-4 in the hhlim-
deficient clones was significantly reduced. whereas these clones treated by RA produced neurcectodermal
derivatives. Then it was concluded that lack of hhlim expression specifically inhibits cardiomyocyte formation of P19
cells without affecting neuronal differentiation pathway. These data showed that overexpression of hhlim could
enhance cardiogenesis of embryonic stem cells whose mechanism might be involved in upregulation of the expression

of Nkx2.5 and GATA4.
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