Title: In-Silico analysis of HAND subclass bHLH transcription factor in Cardiogenesis
Running title: HAND subclass bHLH transcription factor in Cardiogenesis
	ATGAACCTCGTGGGCAGCTACGCACACCATCACCACCATCACCACCCGCACCCTGCGCACCCCATGCTCCACGAACCCTTCCTCTTCGGTCCGGCCTCGCGCTGTCATCAGGAAAGGCCCTACTTCCAGAGCTGGCTGCTGAGCCCGGCTGACGCTGCCCCGGACTTCCCTGCGGGCGGGCCGCCGCCCGCGGCCGCTGCAGCCGCCACCGCCTATGGTCCTGACGCCAGGCCTGGGCAGAGCCCCGGGCGGCTGGAGGCGCTTGGCGGCCGTCTTGGCCGGCGGAAAGGCTCAGGACCCAAGAAGGAGCGGAGACGCACTGAGAGCATTAACAGCGCATTCGCGGAGTTGCGCGAGTGCATCCCCAACGTGCCGGCCGACACCAAGCTCTCCAAGATCAAGACTCTGCGCCTAGCCACCAGCTACATCGCCTACCTGATGGACGTGCTGGCCAAGGATGCACAGTCTGGCGATCCCGAGGCCTTCAAGGCTGAACTCAAGAAGGCGGATGGCGGCCGTGAGAGCAAGCGGAAAAGGGAGCTGCAGCAGCACGAAGGTTTTCCTCCTGCCCTGGGCCCAGTCGAGAAGAGGATTAAAGGACGCACCGGCTGGCCGCAGCAAGTCTGGGCGCTGGAGTTAAACCAGTGA

MNLVGSYAHHHHHHHPHPAHPMLHEPFLFGPASRCHQERPYFQSWLLSPADAAPDFPAGGPPPAAAAAATAYGPDARPGQSPGRLEALGGRLGRRKGSGPKKERRRTESINSAFAELRECIPNVPADTKLSKIKTLRLATSYIAYLMDVLAKDAQSGDPEAFKAELKKADGGRESKRKRELQQHEGFPPALGPVEKRIKGRTGWPQQVWALELNQ
eHAND (HAND1)
GenBank Id: NM_004821.3



(a)
	ATGAGTCTGGTAGGTGGTTTTCCCCACCACCCGGTGGTGCACCACGAGGGCTACCCGTTTGCCGCCGCCGCCGCCGCAGCTGCCGCCGCCGCCGCCAGCCGCTGCAGCCATGAGGAGAACCCCTACTTCCATGGCTGGCTCATCGGCCACCCCGAGATGTCGCCCCCCGACTACAGCATGGCCCTGTCCTACAGCCCCGAGTATGCCAGCGGCGCCGCCGGCCTGGACCACTCCCATTACGGGGGGGTGCCGCCGGGCGCCGGGCCCCCGGGCCTGGGGGGGCCGCGCCCGGTGAAGCGCCGAGGCACCGCCAACCGCAAGGAGCGGCGCAGGACTCAGAGCATCAACAGCGCCTTCGCCGAACTGCGCGAGTGCATCCCCAACGTACCCGCCGACACCAAACTCTCCAAAATCAAGACCCTGCGCCTGGCCACCAGCTACATCGCCTACCTCATGGACCTGCTGGCCAAGGACGACCAGAATGGCGAGGCGGAGGCCTTCAAGGCAGAGATCAAGAAGACCGACGTGAAAGAGGAGAAGAGGAAGAAGGAGCTGAACGAAATCTTGAAAAGCACAGTGAGCAGCAACGACAAGAAAACCAAAGGCCGGACGGGCTGGCCGCAGCACGTCTGGGCCCTGGAGCTCAAGCAGTGA

MSLVGGFPHHPVVHHEGYPFAAAAAAAAAAAASRCSHEENPYFHGWLIGHPEMSPPDYSMALSYSPEYASGAAGLDHSHYGGVPPGAGPPGLGGPRPVKRRGTANRKERRRTQSINSAFAELRECIPNVPADTKLSKIKTLRLATSYIAYLMDLLAKDDQNGEAEAFKAEIKKTDVKEEKRKKELNEILKSTVSSNDKKTKGRTGWPQHVWALELKQ
dHAND (HAND2)
GenBank Id: NM_021973.2


(b)
Primary Sequence (Query Sequence)

Table 1
	Gene
	Homo sapiens
	Mus musculus 

	HAND1
	1
	2

	HAND2
	2
	1

	TCF15
	1
	1

	TWIST1
	3
	1

	NHLH1
	1
	1

	NHLH2
	3
	3

	TWIST2
	3
	2

	TAL2
	1
	1

	TCF21
	2
	2

	MSC
	1
	1

	PTF1
	1
	1

	BHLHA15
	2
	1

	TAL1
	2
	3

	TCF24
	1
	1

	LYL1
	1
	1

	ATOH7
	1
	1

	TCF23
	1
	1

	NEUROG1
	1
	1

	NEUROG2
	1
	1

	NEUROG3
	1
	2

	ASCL1
	1
	1

	ATOH1
	1
	1

	ASCL5
	2
	1

	ASCL4
	1
	1

	FER3
	1
	1

	NEUROD1
	1
	1

	NEUROD2
	1
	1

	ASCL3
	1
	1

	NEUROD6
	1
	1

	NEUROD4
	1
	1

	BHLHE22
	1
	1

	ASCL2
	1
	2

	FIGLA
	1
	1

	BHLHE23
	2
	1

	OLIG2
	2
	1

	OLIG3
	1
	1

	MESP1
	1
	1

	ATOH8
	1
	1

	MESP2
	1
	0

	MYF6
	1
	1

	ID3
	2
	1

	MYF5
	1
	1

	TCFAP4
	1
	1

	OLIG1
	1
	1

	MYOD1
	1
	1

	MAX
	10
	4

	BHLHA9
	1
	1

	MYC
	5
	10

	ID2
	3
	3

	ARNTL1
	7
	4

	ARNTL2
	9
	5

	ID1
	2
	2

	ID4
	1
	1

	SREBP2
	3
	1

	MSGN1
	1
	1

	SREBF1
	1
	0

	USF2
	5
	4

	USF3
	1
	0

	MYOG
	1
	1

	SIM1
	2
	1

	Total
	112
	91


Summary of the bHLH TFs

Table: 2
	Gene Id
	Protein

	ENSP00000231121.2
	Heart and neural crest derivatives expressed 1

	ENSP00000477638.1
	HAND2 isoform 3

	ENSP00000352565.4
	dHand protein

	ENSP00000427084.1
	HAND2 isoform 1

	ENSP00000246080.3
	transcription factor 15

	ENSP00000346582.5
	twist-related protein 1

	ENSP00000302189.5
	helix-loop-helix protein 1

	ENSP00000322087.3
	helix-loop-helix protein 2

	ENSP00000358519.1
	helix-loop-helix protein 2

	ENSP00000405176.2
	twist-related protein 2

	ENSP00000482581.1
	twist-related protein 2

	ENSP00000242261.5
	twist-related protein 1

	ENSP00000334547.3
	T-cell acute lymphocytic leukemia protein 2

	ENSP00000237316.3
	transcription factor 21

	ENSP00000356857.4
	transcription factor 21

	ENSP00000321445.4
	musculin

	ENSP00000365687.3
	pancreas transcription factor 1

	ENSP00000326391.2
	class A basic helix-loop-helix protein 15

	ENSP00000476312.1
	class A basic helix-loop-helix protein 15

	ENSP00000294339.3
	T-cell acute lymphocytic leukemia protein 1

	ENSP00000360951.1
	T-cell acute lymphocytic leukemia protein 1

	ENSP00000455444.1
	transcription factor 24

	ENSP00000264824.3
	protein lyl-1

	ENSP00000362777.3
	protein atonal homolog 7

	ENSP00000296096.5
	transcription factor 23

	ENSP00000317580.4
	neurogenin-1

	ENSP00000317333.3
	neurogenin-2

	ENSP00000242462.4
	neurogenin-3

	ENSP00000266744.3
	achaete-scute homolog 1

	ENSP00000302216.3
	protein atonal homolog 1

	ENSP00000469019.2
	achaete-scute homolog 5

	ENSP00000472681.1
	achaete-scute homolog 5

	ENSP00000345420.4
	achaete-scute homolog 4

	ENSP00000275461.3
	fer3-like protein

	ENSP00000295108.3
	neurogenic differentiation factor 1

	ENSP00000306754.4
	neurogenic differentiation factor 2

	ENSP00000435770.1
	achaete-scute homolog 3

	ENSP00000297142.3
	neurogenic differentiation factor 6

	ENSP00000242994.3
	neurogenic differentiation factor 4

	ENSP00000318799.1
	class E basic helix-loop-helix protein 22

	ENSP00000332293.4
	achaete-scute homolog 2

	ENSP00000333097.6
	factor in the germline alpha

	ENSP00000359371.2
	class E basic helix-loop-helix protein 23

	ENSP00000480998.1
	class E basic helix-loop-helix protein 23

	ENSP00000416986.1
	twist-related protein 1

	ENSP00000371794.3
	oligodendrocyte transcription factor 2

	ENSP00000356708.2
	oligodendrocyte transcription factor 3

	ENSP00000300057.4
	mesoderm posterior protein 1

	ENSP00000304676.3
	protein atonal homolog 8

	ENSP00000342392.3
	mesoderm posterior protein 2

	ENSP00000228641.3
	myogenic factor 6

	ENSP00000363689.5
	DNA-binding protein inhibitor ID-3

	ENSP00000489102.1
	DNA-binding protein inhibitor ID-3

	ENSP00000228644.3
	myogenic factor 5

	ENSP00000204517.6
	Transcription factor AP-4

	ENSP00000371785.1
	oligodendrocyte transcription factor 1

	ENSP00000250003.3
	myoblast determination protein 1

	ENSP00000452286.1
	protein max isoform X4

	ENSP00000375248.1
	class A basic helix-loop-helix protein 9

	ENSP00000378104.2
	protein max isoform X3

	ENSP00000451907.1
	protein max isoform X1

	ENSP00000452378.1
	protein max isoform

	ENSP00000480127.1
	protein max isoform X1

	ENSP00000452197.1
	protein max isoform X2

	ENSP00000450818.1
	protein max isoform X4

	ENSP00000284165.6
	protein max isoform X1

	ENSP00000351175.4
	protein max isoform X2

	ENSP00000351490.4
	protein max isoform X1

	ENSP00000491476.1
	Myc proto-oncogene protein

	ENSP00000234091.4
	DNA-binding protein inhibitor ID-2

	ENSP00000379585.1
	DNA-binding protein inhibitor ID-2

	ENSP00000385465.2
	DNA-binding protein inhibitor ID-2

	ENSP00000405062.1
	helix-loop-helix protein 2

	ENSP00000433571.1
	aryl hydrocarbon receptor nuclear translocator-like protein 1

	ENSP00000436313.1
	aryl hydrocarbon receptor nuclear translocator-like protein 1

	ENSP00000281043.3
	N-myc proto-oncogene protein isoform X1

	ENSP00000365280.3
	DNA-binding protein inhibitor ID-1

	ENSP00000365273.3
	DNA-binding protein inhibitor ID-1

	ENSP00000367207.3
	Myc proto-oncogene protein

	ENSP00000367972.3
	DNA-binding protein inhibitor ID-4

	ENSP00000430235.1
	myc proto-oncogene protein

	ENSP00000479618.2
	myc proto-oncogene protein

	ENSP00000478887.1
	myc proto-oncogene protein

	ENSP00000484441.1
	sterol regulatory element-binding protein 2

	ENSP00000395728.1
	sterol regulatory element-binding protein 2

	ENSP00000281047.3
	mesogenin-1

	ENSP00000354476.4
	sterol regulatory element-binding protein 2

	ENSP00000361943.3
	hairy/enhancer-of-split related with YRPW motif-like protein

	ENSP00000379100.4
	sterol regulatory element-binding protein 1

	ENSP00000470081.1
	upstream stimulatory factor 2

	ENSP00000438545.1
	aryl hydrocarbon receptor nuclear translocator-like protein 2

	ENSP00000445836.1
	ARNTL2 protein

	ENSP00000385581.3
	aryl hydrocarbon receptor nuclear translocator-like protein 1

	ENSP00000455289.1
	CCR4-NOT transcription complex subunit 1

	ENSP00000457869.1
	CCR4-NOT transcription complex subunit 1

	ENSP00000385915.1
	aryl hydrocarbon receptor nuclear translocator-like protein 1

	ENSP00000261178.5
	ARNTL2 protein

	ENSP00000442438.1
	aryl hydrocarbon receptor nuclear translocator-like protein 2

	ENSP00000400185.2
	aryl hydrocarbon receptor nuclear translocator-like protein 2

	ENSP00000379238.2
	ARNTL2 protein

	ENSP00000374357.4
	aryl hydrocarbon receptor nuclear translocator-like protein 1

	ENSP00000384517.1
	aryl hydrocarbon receptor nuclear translocator-like protein 1

	ENSP00000385897.3
	aryl hydrocarbon receptor nuclear translocator-like protein 1

	ENSP00000312247.5
	aryl hydrocarbon receptor nuclear translocator-like protein 2

	ENSP00000266503.5
	aryl hydrocarbon receptor nuclear translocator-like protein 2

	ENSP00000174618.4
	max-binding protein MNT

	ENSP00000420752.1
	basic helix-loop-helix domain-containing protein USF3

	ENSP00000241651.4
	myogenin

	ENSP00000368429.3
	upstream stimulatory factor 2

	ENSP00000340633.4
	upstream stimulatory factor 2

	ENSP00000262901.4
	single-minded homolog 1

	ENSP00000358210.3
	single-minded homolog 1

	ENSP00000222305.2
	upstream stimulatory factor 2

	ENSP00000471511.1
	upstream stimulatory factor 2


(a) Homo-sapiens
	Gene Id
	Protein

	ENSMUSP00000046999.2
	heart and neural crest derivatives expressed transcript 1

	ENSMUSP00000124951.2
	heart and neural crest derivatives expressed transcript 1

	ENSMUSP00000044983.3
	dHand protein

	ENSMUSP00000086511.5
	transcription factor 15

	ENSMUSP00000043668.7
	basic helix-loop-helix transcription factor scleraxis

	ENSMUSP00000057489.3
	helix-loop-helix protein 1

	ENSMUSP00000064355.4
	helix-loop-helix protein 2

	ENSMUSP00000142746.1
	helix-loop-helix protein 2

	ENSMUSP00000143362.1
	helix-loop-helix protein 2

	ENSMUSP00000007949.3
	twist-related protein 2

	ENSMUSP00000139531.1
	twist-related protein 2

	ENSMUSP00000040089.5
	twist-related protein 1

	ENSMUSP00000030124.3
	T-cell acute lymphocytic leukemia protein 2

	ENSMUSP00000151767.1
	transcription factor 21

	ENSMUSP00000053178.7
	transcription factor 21

	ENSMUSP00000027062.5
	musculin

	ENSMUSP00000028068.2
	pancreas transcription factor 1

	ENSMUSP00000055493.7
	class A basic helix-loop-helix protein 15

	ENSMUSP00000030489.2
	T-cell acute lymphocytic leukemia protein 1

	ENSMUSP00000124983.1
	T-cell acute lymphocytic leukemia protein 1

	ENSMUSP00000125202.1
	T-cell acute lymphocytic leukemia protein 1

	ENSMUSP00000138827.1
	transcription factor 24

	ENSMUSP00000006818.2
	transcription factor 23

	ENSMUSP00000046010.4
	protein lyl-1

	ENSMUSP00000039801.3
	protein atonal homolog 7

	ENSMUSP00000029587.7
	neurogenin-2

	ENSMUSP00000050484.4
	neurogenin-1

	ENSMUSP00000054054.1
	neurogenin-3

	ENSMUSP00000020243.7
	achaete-scute homolog 1

	ENSMUSP00000098903.4
	protein atonal homolog 1

	ENSMUSP00000151551.1
	neurogenin-3

	ENSMUSP00000058994.3
	fer3-like protein

	ENSMUSP00000137746.1
	achaete-scute homolog 5

	ENSMUSP00000137650.1
	achaete-scute homolog 4

	ENSMUSP00000040364.4
	neurogenic differentiation factor 1

	ENSMUSP00000041373.6
	neurogenic differentiation factor 2

	ENSMUSP00000047016.8
	neurogenic differentiation factor 6

	ENSMUSP00000037702.1
	achaete-scute homolog 3

	ENSMUSP00000051379.3
	neurogenic differentiation factor 4

	ENSMUSP00000009392.4
	achaete-scute homolog 2

	ENSMUSP00000026120.6
	class E basic helix-loop-helix protein 22

	ENSMUSP00000113012.1
	achaete-scute homolog 2

	ENSMUSP00000104506.1
	class E basic helix-loop-helix protein 23

	ENSMUSP00000032070.3
	factor in the germline alpha

	ENSMUSP00000036797.8
	oligodendrocyte transcription factor 2

	ENSMUSP00000057106.5
	oligodendrocyte transcription factor 3

	ENSMUSP00000036981.7
	protein atonal homolog 8

	ENSMUSP00000032760.5
	mesoderm posterior protein 1

	ENSMUSP00000103017.1
	mesoderm posterior protein 2

	ENSMUSP00000047529.3
	myogenic factor 6

	ENSMUSP00000008016.2
	DNA-binding protein inhibitor ID-3

	ENSMUSP00000000445.1
	myogenic factor 5

	ENSMUSP00000061408.5
	oligodendrocyte transcription factor 1

	ENSMUSP00000005862.7
	transcription factor AP-4

	ENSMUSP00000072330.1
	myoblast determination protein 1

	ENSMUSP00000054158.3
	protein S-Myc

	ENSMUSP00000080778.5
	protein max isoform X2

	ENSMUSP00000106025.3
	protein max isoform X1

	ENSMUSP00000151816.1
	SIM1

	ENSMUSP00000050516.1
	class A basic helix-loop-helix protein 9

	ENSMUSP00000092019.4
	DNA-binding protein inhibitor ID-1

	ENSMUSP00000045993.7
	N-myc proto-oncogene protein

	ENSMUSP00000114225.1
	N-myc proto-oncogene protein

	ENSMUSP00000123821.1
	myc proto-oncogene protein

	ENSMUSP00000123852.1
	myc proto-oncogene protein

	ENSMUSP00000124758.1
	myc proto-oncogene protein

	ENSMUSP00000141139.1
	myc proto-oncogene protein

	ENSMUSP00000130285.1
	myc proto-oncogene protein

	ENSMUSP00000140183.2
	myc proto-oncogene protein

	ENSMUSP00000022971.7
	myc proto-oncogene protein

	ENSMUSP00000021810.1
	DNA-binding protein inhibitor ID-4

	ENSMUSP00000105449.1
	DNA-binding protein inhibitor ID-1

	ENSMUSP00000121170.1
	aryl hydrocarbon receptor nuclear translocator-like protein 2

	ENSMUSP00000020974.6
	DNA-binding protein inhibitor ID-2

	ENSMUSP00000152052.1
	DNA-binding protein inhibitor ID-2

	ENSMUSP00000023100.6
	sterol regulatory element-binding protein 2

	ENSMUSP00000152069.1
	DNA-binding protein inhibitor ID-2

	ENSMUSP00000055001.1
	mesogenin-1

	ENSMUSP00000040576.4
	hairy/enhancer-of-split related with YRPW motif

	ENSMUSP00000107265.1
	aryl hydrocarbon receptor nuclear translocator-like protein 2

	ENSMUSP00000107263.1
	aryl hydrocarbon receptor nuclear translocator-like protein 2

	ENSMUSP00000079373.4
	aryl hydrocarbon receptor nuclear translocator-like protein 2

	ENSMUSP00000107266.1
	aryl hydrocarbon receptor nuclear translocator-like protein 2

	ENSMUSP00000147764.1
	aryl hydrocarbon receptor nuclear translocator-like protein 1

	ENSMUSP00000046235.7
	aryl hydrocarbon receptor nuclear translocator-like protein 1

	ENSMUSP00000147989.1
	aryl hydrocarbon receptor nuclear translocator-like protein 1

	ENSMUSP00000147823.1
	aryl hydrocarbon receptor nuclear translocator-like protein 1

	ENSMUSP00000000291.2
	max-binding protein MNT

	ENSMUSP00000118435.1
	max-binding protein MNT

	ENSMUSP00000027730.4
	myogenin

	ENSMUSP00000132833.1
	upstream stimulatory factor 2

	ENSMUSP00000020071.3
	single-minded homolog 1

	ENSMUSP00000118475.1
	NEDD4-binding protein 2-like 2

	ENSMUSP00000132021.1
	upstream stimulatory factor 2

	ENSMUSP00000125520.2
	upstream stimulatory factor 2

	ENSMUSP00000132256.1
	upstream stimulatory factor 2


(b) Mus musculus
Summary of the GO annotation

Table: 3 
