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Abstract
FNDC5 gene with another protein called Xuemei Proxy (PEP) is a 209 amino acid protein coding. These genes mainly in heart tissue, skeletal muscle and brain expressed. This study aimed to clarify the pattern of expression of this gene in mouse embryonic cells Heart cells taken. The mouse embryonic stem cells as a model for cardiac differentiation induced by ascorbic acid used and the pattern of expression of PEP at certain stages of differentiation were analyzed by Real-Time PCR technique. The results show a dramatic increase in PEP gene expression in the adult  cardiomyocytes. PEP increased expression of genes may have a role in later stages cardiogenesis is possible that further studies are needed to identify it.
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Materials and Methods

Cultured embryonic stem cells:

In the study of embryonic stem cells line embryo B1 CBL576 derived from mice were used. Number     3  × 105 stem cell culture flasks on gelatinization were previously covered by feeder cells were cultured. Environment consisting of: Knockout DMEM (Gibco), 15% serum (ES-FCS, Gibco), mercaptoethanol (Sigma), 2 mM L-glutamine (Gibco), non-essential amino acids, penicillin and streptomycin, LIF (Chemicon ), respectively. Embryonic stem cells are cultured with 5% carbon dioxide, 95% humidity and 37 ° C and kept growing.
Development and differentiation of embryoid bodies in cardiomyocytes:
In an effort to evaluate the PAP gene expression pattern during differentiation into cardiac cells, mouse embryonic stem cells in culture induced by ascorbic acid adhesive was used as a model cardiogenesis. Thus, after the isolation of embryonic stem cells from fibroblasts to produce embryoid bodies hanging drop method, μL20 droplets containing 8 × 102 cells per drop in K-DMEM Gibco, 10829-018 acid containing 15% ES-FCS ascorbic (Sigma, A4403) to a final concentration 10-4M inside the bacterial culture dishes containing sterile distilled water for 2 days at 37 ° C and 5% carbon dioxide were cultured. Then on the seventh day 24 embryoid bodies in containers that have been coated with 1% gelatin medium without LIF and stem cells Ascorbic acid at 37 ° C and 5% carbon dioxide were cultured. After 5 to 7 days cardiomyocyte beating the bodies were formed.
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Schematic 1: pattern gang FNDC5 gene in mouse and human cells.
Rate analysis
On days 12 and 14 after initiation of differentiation of embryonic bodies pulsating tests were counted using phase contrast microscopy. To assess the frequency of the pulse rate per minute was calculated. This experiment was repeated 3 times and the results were presented to the deviation from the mean. Real-Time PCR techniques for the assessment of specific gene expression PEP and cardiac markers were used. To isolate RNA from the RNase Mini Kit Qiagen kits were used. Before use, duplication, to eliminate genomic DNA contamination, RNA samples with DNase I (Fermentas) were treated for 30 min at 37 ° C. The EDTA samples were incubated for 5 min at 60 ° C to inactivate the DNase. MMLV reverse transcriptase enzyme and random Hexamer and 1 mg of RNA sample was used. For Real-Time PCR reaction mixture contained 25 ng of cDNA sample and 10 ml of Rotor-Gene SYBR Green was 30 micromoles of each primer pair. Expression of target genes (Table 1) Glacier aldehyde 3-phosphate dehydrogenase gene expression levels were compared.

	Gene name
	Variety of cell lines

	Rex1,Nanog
	Stem Cells

	Brachyury
	Mesodermal cells

	Gata4,Nkx2.5
	Cardiac precursor cells

	aMHC
	Adult cardiac cells


Table 1: marker genes for each of the cardiac differentiation of various cell lines examined and pattern gang C2C12 gene in mouse and human cells.
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Results

If the text was in the process of cardiac differentiation in mouse embryonic stem cells in 4 stages including mouse embryonic stem cells, embryonic bodies on the second day, the seventh day, cardiomyocytes mature EBs (pulsating bodies) were investigated. The results showed that after 7 days induced by ascorbic acid, effectively cardiomyocytes embryoid bodies differentiated mononuclear weighted with polecat have continued to beat spontaneously scattered colonies, expanded and cardiomyocytes throbbing in several areas 14 created.

	Accession No
	AT
	Reveres Primer(5’-3’)
	Forward Primer(5’-3’)
	
Gene

	NM-027402.6
	60            
	CCGATGATATGAG
	GACAGTAGAGAA
	PEP                        

	NM-008087.4
	60            
	TGAAGTCGCAGG
	TGCCGCCTGGAG
	GAPDH                          

	NM-009557.1
	59           
	AGCCATCTTCCTCA
	CCAGTCCAGAAT
	Rex1                            

	NM-028012.8
	53          
	CAATGGATGCTGG
	TGAGCTATAAGC
	Nanog                         

	Nm-009408.3
	55         
	GGAGAACCAGAA
	GCTCATCGGAAC
	Brachyury                  

	NM-008700.4
	4          
	AGGGTGGGTGTG
	TTAGGAGAAGGG
	Nkx5                         

	NM-005404.7
	62         
	TGGGTGTGAAATG
	GGAGAAGGGCGA
	Gata4                        

	NM-00116417.2
	59         
	CGAACATGTGGTT
	CAGAGGAGAAGG
	aMHC                      


Table 2: Primers used for analysis of target gene expression by Real-Time PCR.
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Schematic 2: Stages of cardiac differentiation and cell morphology in 4 stages: stem cells, embryonic bodies, two-day, seven-day-old EBs and beating EBs cardiomyocytes mature and Analysis: Number of beating embryoid bodies from the eleventh to the fourteenth day is displayed.

In this study, about 80% of EBs differentiated into cardiomyocytes, which was confirmed by counting the number of objects in the beating.
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Schematic 3: The pattern of gene expression during the differentiation into cardiac cells. Rex1 expression analysis and Nango (stem cell marker genes), Brachioury (mesodermal cell marker gene), Nkx2.5 and Gata4 (genetic marker for heart precursor cells) and MHC (adult cardiac cell marker gene).

Discussion

Research studies show that followed the stem cells of mouse retinoic acid induced neural cells, the gene expression pattern shows an increase. It was found that the expression of cardiomyocyte clearly increases. Due to the accumulation of EBs and the importance of ascorbic acid and ascorbic acid concentration in the study of gene expression in EBs PEP cases that require further investigation.
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Schematic 4: PEP gene expression pattern during the process of differentiation into cardiac cells.
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Schematic 5: pattern gang anti-FNDC5 and anti-irisi gene in mouse and human cells.
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Schematic 6: The pattern of gene gang C2C12 mouse cells.
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Schematic 7: a comparative diagram FNDC5 RNA in cells from young and old mice.

[image: image12.jpg]o
o

GFP Irisin
<
15 "GFP [
g ucPt & & = =
E 10 Dlrisin
H
Tubulin | el - - -
g 5 B
S
3
]
Uco1 " Pgcla Pramie Cidea Adipoq
d e
c 160 50 4
g mGFP o« * €
£ 1407 glrisin _ 23
2 « 230 E %
£ 120 £ S2
c g2 g
§ 100 =5 o1
S &0 ol g o+
Day  Night GFP Irisin « GFP Trisin
h
e 300 14 *
I ——cFP migs
= 250 i < 2 |omocs
= e SR Z 10 | mExercise+IgG.
g “ Z ] exrseinoos i
g% g 7 T
g 100 5°
] 3 4 I
[CS [ i
2 1 ok
0 ]

0 30 60 9 120 Ucp? Cidea  Prdm16
Time (min)




Schematic 8: diagram comparing and IRISIN FNDC5 RNA in mouse cells by oxygen uptake during the day and night.
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Schematic 9: diagram comparing and PGC1A FNDC5 RNA in the cells of mice created by genetic mutation and control mouse cells.
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Schematic 10: diagram comparing the genes FNDC5 and PGC1A in mouse cells by the expression and activity in drug response.
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