Table 1S

Deletion alternative splicing 

	Gene/protein accession
	Protein function
	Species
	Boundaries of the longer alternative sequence (codons)
	Homolog(s) form prokaryotes or baker’s yeast 
	Protein domain
	Ancestral form/

Comments

	AAK2_RAT
	Serine/threonine protein kinase responsible for the regulation of fatty acid synthesis by phosphorylation of acetyl-COA carboxylase.
	Rat rattus
	32  388
	yeast: AAB64904.1
	Serine/Threonine protein kinase catalytic domain. smart00220.
	The entire kinase domain is deleted in the short form. Long isoform ancestral.



	AQP4_RAT
	Osmoreceptor, forms a water-specific channel.
	Rat rattus
	150  204
	yeast: AAB64621.1

prokaryote: AAB89820.1
	Major intrinsic protein. pfam00230; pdb 1FQY_A
	Long isoform ancestral. 

Alternative sequence corresponds to an orthologous human exon; two TMS deleted in the short isoform. Hasegawa H. 1994.

	ASM_HUMAN
	Acid sphingomyelinase, converts sphingomyelin to ceramide. Also has phospholipase C activities toward 1,2-diacylglycerolphosphocholine and 1,2-diacylglycerolphosphoglycerol.
	Homo sapiens
	375  418
	yeast: AAB64872.1
	
	Long isoform ancestral. Portion of the enzymatic domain deleted in the short isoform. Exon - Schuchman EH. 1991.

	AT2A_HUMAN
	Phospholipid-transporting ATPase.
	Homo sapiens
	149  269
	yeast: CAA86174.1
	
	Long isoform ancestral. Part of the catalytic domain, prdominantly disordered/helical region, deleted in the short isoform.

Homologous 3D domain: 1EUL_A

	AT7A_HUMAN
	Copper-transporting ATPase.. Associated with Menkes syndrome and with Occipital Horn syndrome.
	Homo sapiens
	42  1038
	yeast: AAB64451.1

prokaryote: BAB43648.1
	5 Heavy metal associated domains. pfam00403

E1-E2 ATPase. pfam00122
	Long isoform ancestral. All metal-binding domains and most of the catalytic domain deleted in the short form.

	AT7A_HUMAN
	Copper-transporting ATPase. Associated with Menkes syndrome and with Occipital Horn syndrome.
	Homo sapiens
	725  802
	yeast: AAB64451.1

prokaryote: BAB43648.1
	E1-E2 ATPase. pfam00122
	Long isoform ancestral. The region deleted in the short isoform is located between the heavy-metal;-associated domains and the P-ATPase domain. Exon Qi M. 1998



	AT7B_HUMAN
	Copper-transporting ATPase. Associated with Wilson disease.
	Homo sapiens
	624  785
	yeast: AAB64451.1

prokaryote: BAB43648.1
	E1-E2 ATPase. pfam00122
	Long isoform ancestral. The region deleted in the short isoform is located between the heavy-metal;-associated domains and the P-ATPase domain. Exon - Gilliam TC. 1997

	AT7B_HUMAN
	Copper-transporting ATPase. Involved in the export of copper out of the cells, such as the efflux of hepatic copper into the bile. Associated with Wilson disease.
	Homo sapiens
	911  955
	yeast: AAB64451.1

prokaryote: BAB43648.1
	E1-E2 ATPase. pfam00122
	Long isoform ancestral.

Homologous 3D domain: 1EUL_A. A poorly conserved, helical portion of the catalytic domain is deleted in the short isoform.

Exon - Gilliam TC. 1997

	BAL_HUMAN
	Bile-salt-activated lipase precursor. Catalyzes fat and vitamin absorption. Acts in concert with pancreatic lipase and colipase for the complete digestion of dietary triglycerides.
	Homo sapiens
	430   495
	prokaryote: CAB15444.1
	Carboxylesterase.

pfam00135
	Long isoform ancestral. The short isoform has a deletion in the C-terminal, non-catalytic -helical domain.

Homologous 3D domain: 1F6W_A. 

Exon - Baba T. 1991

	CATE_RAT
	Cathepsin E precursor.
	Rat rattus
	312  344
	yeast: NP_015171.1
	Eukaryotic aspartyl protease. pfam00026
	Long isoform ancestral. A conserved portion of the core catalytic domain containing a -strand and an -helix deleted in the short isoform.

Homologous 3D domain: 2PSG

	CCAD_RAT
	Voltage-sensitive calcium channel. 
	Rat rattus
	1322  1392
	yeast: NP_011733.1

prokaryote: BAB05220.1
	Ion transport. pfam00520
	Long isoform ancestral. One of the intracellular loops between two TMS is deleted in the short isoform. 

	CCAD_RAT
	Voltage-sensitive calcium channels.
	Rat rattus
	1354  1368
	yeast: NP_011733.1
	Ion transport. pfam00520
	Long isoform ancestral. . A segment of one of the intracellular loops between two TMS is deleted in the short isoform.

	CGE1_HUMAN
	G1/S-specific cyclin E1. Essential for the control of the cell cycle at the G1/S (start) transition.
	Homo sapiens
	154  196
	yeast: AAB68061.1
	Cyclin. pfam00134
	Long isoform ancestral. Three -helices of the cyclin domain deleted in the short isoform. Homologous 3D domain: 1VIN

	CGL_HUMAN
	Cystathionine gamma-lyase. Defects associated with cystathioninuria.
	Homo sapiens
	153  196
	yeast: AAC04945.1

prokaryote: AAG03789.1
	Cys/Met metabolism PLP-dependent enzyme. pfam01053
	Long isoform ancestral. A conserved portion of the core catalytic domain including three -strands and an -helix is deleted in the short isoform.

Homologous 3D domain: 1CS1_A

	CICL_RAT
	Voltage-gated chloride channel. 
	Rat rattus
	77  131
	prokaryote: AAK05762.1
	Voltage gated chloride channel. pfam00654
	Long isoform ancestral. Portions of two loops and one TMS are deleted in the short isoform.

	CLH2_HUMAN
	Clathrin is the major protein of the polyhedral coat of coated pits & vesicles.
	Homo sapiens
	1479  1535
	yeast: NP_011309.1
	7 fold repeat in Clathrin.

pfam00637
	Long isoform ancestral. Partial deletion of one of the clathrin repeats in the short isoform.

Homologous 3D domain: 1B89_A

Exon - Kedra D. 1996

	CN8A_HUMAN
	High-affinity CAMP-specific and IBMX-insensitive 3',5'-cyclic phosphodiesterase. 
	Homo sapiens
	123  168
	prokaryote: AAG08402.1
	PDEase domains

Pfam00233

PAS domain.

pfam00989
	Long isoform ancestral. Te PAS domain is deleted in the short isoform. 

	COA2_HUMAN
	Acetyl-COA carboxylase. 
	Homo sapiens
	1115  1215
	yeast: NP_014413.1
	Carbamoyl-phosphate synthase domain

Pfam02786

Carboxyl-transferase domain

Pfam01039
	Long isoform ancestral. The short isoform has a deletion in a poorly conserved region separating the carbamoyl-phosphate synthase and carboxyl-transferase domain



	CPT7_ORYLA
	Cytochrome P450. Conversion of pregnenolone and progesterone to their 17-alpha-hydroxylated products and subsequently to dehydroepiandrosterone (DHEA) and androstenedione.
	Oryzias latipes
	230  258
	yeast: AAB64842.1

prokaryote: BAB04298.1
	Cytochrome P450.

pfam00067
	Long isoform ancestral.

Homologous 3D domain: 1DT6_A. Deletion of a distinct -helical module in the short form.

	DHYS_HUMAN
	Deoxyhypusine synthase. Catalyzes the NAD-dependent oxidative cleavage of spermidine and the subsequent transfer of the butylamine moiety of spermidine to the epsilon-amino group of a specific lysine residue of the EIF-5A precursor protein to form the intermediate deoxyhypusine residue.
	Homo sapiens
	262  308
	yeast: AAB68377.1

prokaryote: CAB49668.1
	Deoxyhypusine synthase. pfam01916
	Long isoform ancestral. 

Homologous 3D domain: 1DHS. One full exon, one partial exon deleted in the short form - Mantuano E. 1998. Part of the core domain, consisting of a -strand and two -helices deleted in the short form. 

	DMK_HUMAN
	Myotonin-protein kinase. May play a role in intracellular communication. Defects are the cause of myotonic distrophy.
	Homo sapiens
	236  285
	yeast: CAA81967.1

prokaryote: CAC31278.1
	Serine/Threonine protein kinase catalytic domain. smart00220
	Long isoform ancestral.

Homologous 3D domain: 1ATP_E.  Deletion of a helical C-terminal subdomain in the short form.

	DMK_MOUSE
	Myotonin-protein kinase. May play a role in intracellular communication.
	Mus musculus
	328  356
	yeast: CAA81967.1
	Serine/Threonine protein kinase catalytic domain. smart00220

Extension to Serine/Threonine type protein kinases.

smart00133
	Long isoform ancestral. 

Homologous 3D domain: 1ATP_E. Deletion of the C-terminal disordered portion in the short form. 

Exon - Jansen G. 1992

	EPA4_MOUSE
	Receptor for members of the ephrin-A family. May play a role in a signal transduction process involved in hindbrain pattern formation.
	Mus musculus
	783   832
	yeast: AAC04965.1
	Tyrosine kinase catalytic domain. 

smart00219
	Long isoform ancestral.

Homologous 3D domain: 1QCF_A. Deletion of two a-helices in the C-terminal portion of the kinase catalytic domain in the short form.

	EPB1_HUMAN
	Receptor for members of the ephrin-B family. May be involved in cell-cell interactions in the nervous system.
	Homo sapiens
	642  682
	prokaryote: BAB06223.1
	Tyrosine kinase catalytic domain. 

smart00219
	Long isoform ancestral.

Homologous 3D domain: 1QCF_A. Deletion of a portion of the core catalytic domain in the short form.

	GLYC_HUMAN
	Serine hydroxymethyltransferase, catalyzes interconversion of serine and glycine.
	Homo sapiens
	273  352
	yeast: NP_013159.1

prokaryote: AAD35802.1
	Serine hydroxymethyltransferase.

pfam00464
	Long isoform ancestral.

Homologous 3D domain: 1BJ4_A. Deletion of the C-terminal part of the core catalytic domain in the short form.

	GRB2_HUMAN
	Growth factor receptor-bound protein. Associates with activated tyrosine-phosphorylated EGF receptors and PDGF receptors via its SH2 domain and with other cellular tyrosine-phosphorylated proteins probably via the concerted action of both SH2 and SH3 domains. Seems to interact with RAS in the signaling pathway leading to DNA synthesis. Binds to and translocates the guanine nucleotide exchange factors SOS.
	Homo sapiens
	157  170
	yeast: AAB68051.1
	Src homolopgy 3 (SH3) domain. 

smart00326
	Long isoform ancestral. 

Homologous 3D domain: 1BMB_A

Truncation of 5' end of the 6th exon; dletion of a portion of the C-terminal SH3 domain.  - Watanabe K. 1995

	HDA3_MOUSE
	Histone deacetylase.
	Mus musculus
	69  259
	yeast: NP_014069.1

prokaryote: CAB14949.1
	Histone deacetylase.

pfam00850
	Long isoform ancestral.

Homologous 3D domain: 1C3R_A. Deletion of a large portion of the core catalytic domain in the short form.

	HXKP_RAT
	Hexokinase, catalyzes the initial step in glucose utilization.  
	Rat rattus
	122  138
	yeast: NP_011246.1
	Hexokinase.

pfam00349
	Long isoform ancestral. 

Homologous 3D domain: 1CZA_N

Truncation of 3' end of exon 2; deletion of an -helix within the catalytic domain – Hughes SD. 1991

	KMLS_HUMAN
	Myosin light chain kinase, a calcium/calmodulin-dependent kinase.
	Homo sapiens
	1655  1705
	prokaryote: AAC06804.1
	Serine/Threonine protein kinase catalytic domain. smart00220
	Long isoform ancestral.

Homologous 3D domain: 1KOA. Deletion of a portion of the C-terminal -sheet subdomain  of the kinase domain. 

	LCFE_HUMAN
	Long-chain-fatty-acids-CoA ligase.
	Homo sapiens
	111  144
	yeast: AAB64548.1

prokaryote: AAF95626.1
	AMP-binding enzyme.

pfam00501
	Long isoform ancestral.

Homologous 3D domain: 1AMU_A. 

	MCE1_HUMAN
	Bifunctional mRNA capping enzyme exhibiting RNA 5'-triphosphatase activity in the N-terminal part and mRNA guanylyltransferase activity in the C-terminal part.
	Homo sapiens
	424  446
	yeast: NP_011385.1
	ATP and NAD dependent DNA ligase and capping enzyme.

LOAD_ligase
	Long isoform ancestral.

Homologous 3D domain: 1CKN_A

	MRP1_HUMAN
	May participate directly in the active transport of drugs into subcellular organelles or influence drug distribution indirectly.
	Homo sapiens
	706  764
	yeast: CAA88217.1

prokaryote: AAD35376.1
	ABC transporter transmembrane region.

pfam00664
	Long isoform ancestral. Exon - Grant CE. 1997

	MRP1_HUMAN
	May participate directly in the active transport of drugs into subcellular organelles or influence drug distribution indirectly.
	Homo sapiens
	765  820
	yeast: CAA88217.1

prokaryote: AAD35376.1
	ABC transporter.

pfam00005
	Long isoform ancestral. Exon - Grant CE. 1997

	MRP1_HUMAN
	May participate directly in the active transport of drugs into subcellular organelles or influence drug distribution indirectly.
	Homo sapiens
	1431  1495
	yeast: CAA88217.1

prokaryote: AAD35376.1
	ABC transporter.

pfam00005
	Long isoform ancestral. Exon - Grant CE. 1997

	MY7A_HUMAN
	Myosins are actin-based motor molecules with ATPase activity. Unconventional myosins serve in intracellular movements. Their highly divergent tails are presumed to bind to membranous compartments, which would be moved relative to actin filaments. Defects cause Usher syndrome type 1B, and autosomal recessive and dominant forms of nonsyndromic sensorineural deafness.
	Homo sapiens
	284  360
	yeast: NP_009373.1
	Myosin.

smart00242
	Long isoform ancestral. 

Homologous 3D domain: 1D1C_A

2 exons - Weil D. 1996

	MY7A_HUMAN
	Myosins are actin-based motor molecules with ATPase activity. Unconventional myosins serve in intracellular movements. Their highly divergent tails are presumed to bind to membranous compartments, which would be moved relative to actin filaments. Defects cause Usher syndrome type 1B, and autosomal recessive and dominant forms of nonsyndromic sensorineural deafness.
	Homo sapiens
	519  564
	yeast: NP_009373.1
	Myosin.

smart00242
	Long isoform ancestral. Exon – Weil D. 1996

	NOS_DROME
	Produces nitric oxide, which is a messenger molecule with diverse functions throughout the body.
	Drosophila melanogaster
	418  522
	prokaryote: BAB04542.1
	
	Long isoform ancestral.

Homologous 3D domain: 1DWV_A

	NOS_LYMST
	Produces nitric oxide, which is a messenger molecule with diverse functions throughout the body.
	Lymnaea stangnalis
	276  309
	prokaryote: BAB04542.1
	
	Long isoform ancestral. 

Homologous 3D domain: 1DWV_A

Exon - Korneev SA. 1998

	PCB2_MOUSE
	Single-stranded nucleic acid binding protein that binds preferentially to oligo DC.
	Mus musculus
	194  224
	yeast: CAA85196.1

prokaryote: AAF95731.1
	
	Long isoform ancestral.

	PGS2_HUMAN
	Binds to type I and type II collagen and affects the rate of fibrils formation. Also binds to fibronectin and TGF-beta.
	Homo sapiens
	73  219
	prokaryote: AAK34530.1
	Leucine rich repeat N-ternminal domain.

pfam01462
	Long isoform ancestral.

	PLD2_HUMAN
	Phospholipase D2. May have a role in signal-induced cytoskeletal regulation and/or endocytosis.
	Homo sapiens
	810  820
	prokaryote: AAG06875.1
	
	Long isoform ancestral.

	PPE1_HUMAN
	Serine/threonine protein phosphatase 7. May have a role in the recovery or adaptation response of photoreceptors, and in development.
	Homo sapiens
	356  417
	prokaryote: AAB89430.1
	Protein phosphatase 2A homologs catalytic domain. Serine/Threonine phosphotase.

smart00156
	Long isoform ancestral.

	PUR8_HUMAN
	Adenylosuccinate lyase. Eight step in de novo purine biosynthesis.
	Homo sapiens
	398  456
	yeast: AAB67573.1
	Lyase.

pfam00206
	Long isoform ancestral.

Homologous 3D domain:  1C3C_A

	R51D_HUMAN
	DNA repair protein RAD51. May have a role in DNA repair and in meiotic recombination.
	Homo sapiens
	50  161
	yeast: AAB64650.1

prokaryote: AAG19917.1
	HhH-GPD superfamily base excision DNA repair.

pfam00730
	Long isoform ancestral. 2 exons – Kawabata M. 1999

	RB27_HUMAN
	RAS-related GTP-binding protein. Defects are a cause of Griscelli syndrome, which results in pigmentary dilution of the skin and hair, the presence of large clumps of pigment in hair shafts, and an accumulation of melanosomes in melanocytes. Most patients also develop an uncontrolled T lymphocyte and macrophage activation syndrome.
	Homo sapiens
	146  153
	yeast: NP_011185.1

prokaryote: AAB85100.1
	Ras family.

pfam00071
	Long isoform ancestral.

Homologous 3D domain: 3RAB_A

	SSDH_RAT
	NAD(+)-dependent succinic semialdehyde dehydrogenase. Active in the 4-aminobutyrate (GABA) degradation pathway.
	Rat rattus
	72  99
	yeast: CAA84943

prokaryote: AAG03654.1
	Aldehyde dehydrogenase.

pfam00171
	Long isoform ancestral.

Homologous 3D domain: 1CW3_A

	STXF_HUMAN
	Syntaxin 16. Involved in a vesicular transport step within the golgi stack.
	Homo sapiens
	133  324
	yeast: NP_014624.1
	t_SNARE, helical region found in SNAREs.

smart00397
	Long isoform ancestral. Homologous 3D domain: 1DN1_A

	T2D4_HUMAN
	Transcription initiation factor. TAFS are components of the transcription factor IID complex that are essential for mediating regulation of RNA polymerase transcription.
	Homo sapiens
	556  610
	yeast: CAA85160.1
	WD40 repeat.

smart00320
	Long isoform ancestral.

Homologous 3D domain: 1ERJ_A


