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Table 1.   Classification of enzymes found in meconium. 
	Enzyme type
	Members  and  substrate specificity  according to Gene Card [Medline]

	Proteolytic enzymes
	Aminopeptidase N - release of an N-terminal amino acid, Xaa-|-Yaa- from a peptide, amide or arylamide   
Dipeptidase 1 -    hydrolyzes a wide range of dipeptides 

Dipeptidyl peptidase 1- active against  dipeptide composed of both polar and hydrophobic amino acids 
Dipeptidyl peptidase 4-  releases of an N-terminal dipeptide, Xaa-Yaa-|-Zaa- from a polypeptide cell surface

N-acetylated-alpha-linked acidic dipeptidase-like protein- cleaves N-acetyl-L-aspartate-L-glutamate 

Cytosolic non-specific dipeptidase - hydrolyzes dipeptides including L-carnosine , has a preference for Cys-Gly. 

Tripeptidyl-peptidase 1- functions in the lysosome to cleave N-terminal tripeptides from substrates
Cytosol aminopeptidase-  catalyzes the removal of unsubstituted N-terminal amino acids from various peptides
Xaa-Pro aminopeptidase 2 -  hydrolase specific for N-terminal imido bonds
Carboxypeptidase A1- catalyzes the release of a C-terminal amino acid
Carboxypeptidase A2 - acts on aromatic C-terminal residues 
Carboxypeptidase B - preferentially acts upon basic aminoacids
Carboxypeptidase Q - catalyze the cleavage of dipeptides with unsubstituted terminals into amino acids
Angiotensin-converting enzyme 2 - catalyzes the cleavage of angiotensin I into angiotensin 1-9 and angiotensin II into the  angiotensin 1-7 
Chymotrypsinogen B2 - preferential cleavage: Tyr-|-Xaa, Trp-|-Xaa, Phe-|-Xaa, Leu-|-Xaa
Chymotrypsin-C- regulates activation and degradation of trypsinogens and procarboxypeptidases 
Chymotrypsin-like elastase family member 3A and Chymotrypsin-like elastase family member 3B efficient proteases with alanine specificity but only little elastolytic activity
Neprilysin - neutral endopeptidase that cleaves peptides at the amino side of hydrophobic residues 

Meprin A subunit Ralpha - hydrolysis of protein and peptide substrates preferentially on carboxyl side 
Phospholipase B-like 1- may act as an amidase or a peptidase 
Probable serine carboxypeptidase CPVL - involved in the digestion of phagocytosed particles in the lysosome
Kallikrein-1 - serine protease having diverse physiological functions

Napsin-A -  pepsin-like aspartic proteinase connected with maturation of surfactant protein B

Bleomycin hydrolase -   aminopeptidase activity 
Trypsin-1 and Trypsin-2 -  active on peptide linkages involving the carboxyl group of lysine or arginine

Calpain-1 catalytic subunit and Calpain-5 -  nonlysosomal, intracellular cysteine proteases 


	Protease inhibitors
	 Alpha-1-antitrypsin - inhibitor of serine proteases,  its primary target is elastase, but it also has a moderate affinity for plasmin and thrombin, irreversibly inhibits trypsin, chymotrypsin and plasminogen activator 
Alpha-1-antichymotrypsin-  inhibits neutrophil cathepsin G and mast cell chymase
Alpha-2-antiplasmin- inactivates plasmin,  trypsin, matriptase-3/TMPRSS7 and chymotrypsin
Plasma protease C1 inhibitor- forms a proteolytically inactive stoichiometric complex with the C1r or C1s proteases
Serpin B3 - acts as a papain-like cysteine protease inhibitor to modulate the host immune response 
Serpin B6 -  inhibitor of cathepsin G, kallikrein-8 and thrombin
Serpin B12 - inhibits trypsin and plasmin

Leukocyte elastase inhibitor - regulates the activity of the neutrophil proteases 
Alpha-2-macroglobulin - inhibits proteinases by a unique trapping mechanism 

Alpha-2-macroglobulin-like protein 1 - acts as an inhibitor for several proteases

WAP four-disulfide core domain protein 2 - cysteine-type endopeptidase inhibitor activity
Plasma serine protease inhibitor - heparin-dependent serine protease inhibitor 
Glia-derived nexin - inhibits thrombin, urokinase, plasmin, trypsin 
Cystatin-B - intracellular thiol proteinase inhibitor, tightly binding reversible inhibitor of cathepsins L, H and B

Antileukoproteinase -inhibitor with strong affinities for trypsin, chymotrypsin, elastase, and cathepsin G

Inter-alpha-trypsin inhibitor heavy chain H4 – endopeptidase inhibitor activity 
Plasminogen activator inhibitor 1 and Plasminogen activator inhibitor 2 -  the principal inhibitors of tissue plasminogen activator  and urokinase-type plasminogen activator
Antithrombin-III -  inhibits thrombin as well as other activated serine proteases of the coagulation system
Heparin cofactor 2 - thrombin inhibitor 

	Enzymes involved in lipid metabolism  
	Pancreatic triacylglycerol lipase - carboxyl esterase that hydrolyzes insoluble, emulsified triglycerides

Colipase - a cofactor needed by pancreatic lipase for efficient dietary lipid hydrolysis

Bile salt-activated lipase - catalyzes fat and vitamin absorption, acts in concert with pancreatic lipase and colipase 

Monoglyceride lipase - catalyzes the conversion of monoacylglycerides to free fatty acids and glycerol 

Phospholipase A2  and Phospholipase B1, membrane-associated - membrane-associated phospholipases 
Putative neutral ceramidase C – sphingolipid metabolism

Ectonucleotide pyrophosphatase/phosphodiesterase family member 7 - Converts sphingomyelin to ceramide,  has phospholipase C activity toward palmitoyl lyso-phosphocholine

Apolipoprotein D - glycoprotein closely associated with the enzyme lecithin:cholesterol acyltransferase 

Apolipoprotein B-100 - the main apolipoprotein of chylomicrons and low density lipoproteins

	Enzymes involved in carbohydrate metabolism 
	Triosephosphate isomerase - catalyzes the isomerization of glyceraldehydes 3-phosphate  and dihydroxy-acetone phosphate in glycolysis and gluconeogenesis
Lysosomal alpha-glucosidase - essential for the degradation of glycogen to glucose in lysosomes

Lysosomal alpha-mannosidase - hydrolyzes terminal, non-reducing alpha-D-mannose residues in alpha-D-mannosides

Glyceraldehyde-3-phosphate dehydrogenase - catalyzes  the reversible oxidative phosphorylation of glyceraldehyde-3-phosphate in the presence of inorganic phosphate and nicotinamide adenine 

Pyruvate kinase isozymes M1/M2 - catalyzes the transfer of a phosphoryl group from phosphoenolpyruvate  to ADP
Phosphoglycerate kinase 1- catalyzes the conversion of 1,3-diphosphoglycerate to 3-phosphoglycerate

Alpha-N-acetylgalactosaminidase - cleaves alpha-N-acetylgalactosaminyl moieties from glycoconjugates

Maltase-glucoamylase, intestinal - hydrolysis of terminal (1->4)-linked alpha-D-glucose residues 

Sucrase-isomaltase, intestinal - specific for both alpha-1,4- and alpha-1,6-oligosaccharides

Beta-glucuronidase - degrades glycosaminoglycans

Alpha-N-acetylglucosaminidase - degrades heparan sulfate by hydrolysis of terminal N-acetyl-D-glucosamine residues in N-acetyl-alpha-D-glucosaminides 

N-sulphoglucosamine sulphohydrolase - sulfuric ester hydrolase activity  involved in degradation of heparan sulfate
L-lactate dehydrogenase A chain - catalyzes the conversion of L-lactate and NAD to pyruvate and NADH in the final step of anaerobic glycolysis

Di-N-acetylchitobiase -  glycosidase involved in the degradation of asparagines-linked glycoproteins

	Other enzyme functions 
	Pantetheinase- is an enzyme  for analogue of pantothenic acid (Vitamin B5) 
Gamma-glutamyl hydrolase - hydrolyzes the polyglutamate sidechains of pteroylpolyglutamates 

Prostaglandin-H2 D-isomerase- a glutathione-independent prostaglandin D synthase  

Sialate O-acetylesterase- removes 9-O-acetylation modifications from sialic acids
Carbonic anhydrase 1  and  Carbonic anhydrase 4 - catalyze the reversible hydration of carbon dioxide 

Intestinal-type alkaline phosphatase - a digestive brush-border enzyme  
Glutathione S-transferase P – catalyzes  the conjugation of many hydrophobic and electrophilic compounds with reduced glutathione

Glutathione S-transferase omega-1 -  glutathione-dependent thiol transferase and dehydroascorbate reductase
Sulfotransferase 1A1 and Sulfotransferase 1A2  - catalyze the sulfate conjugation of many hormones, neurotransmitters, drugs, and xenobiotic compounds 


Table 2.  Meconium proteins  which have a role in innate immunity.
	Class 
	Members and functions 

	Immunoglobulins
	17 Fragments of  Ig kappa chain: Ig kappa chain C region,  Ig kappa chain V-III region HIC,  Ig kappa chain V-II region GM607 (Fragment),Ig kappa chain V-I region AG , Ig kappa chain V-IV region B17,Ig kappa chain V-IV region JI, Ig kappa chain V-III region CLL, Ig kappa chain V-III region VG (Fragment),Ig kappa chain V-I region HK101 (Fragment), Ig kappa chain V-I region Scw, Ig kappa chain V-I region AU, Ig kappa chain V-II region RPMI 6410, Ig kappa chain V-I region Gal, Ig kappa chain V-I region Wes, Ig kappa chain V-I region HK102 (Fragment), Ig kappa chain V-I region Roy, Ig kappa chain V-IV region (Fragment)
8 Fragments of  Ig Lambda chain: Ig lambda-2 chain C regions, Ig lambda chain V-I region WAH, Ig lambda chain V-III region SH, Ig lambda chain V-IV region Hil , Ig lambda chain V-VI region EB4, Ig lambda chain V-I region NEWM, Immunoglobulin lambda-like polypeptide 5 
8 fragments of Ig heavy chain: Ig heavy chain V-II region MCEIg heavy chain V-III region JON, Ig heavy chain V-III region KOL,Ig heavy chain V-III region BRO,Ig heavy chain V-III region BUT, Ig heavy chain V-III region VH26, Ig heavy chain V-II region WAH, Ig heavy chain V-II region COR 
IgGFc-binding protein,Polymeric immunoglobulin receptor , Ig alpha-1 chain C region, Putative V-set and immunoglobulin domain-containing-like protein

	Neutrophil-derived proteins 
	Lactotransferrin -  found in the secondary granules of neutrophils, with an antimicrobial, antiviral, antifungal and antiparasitic activity

Protein S100-A9 and Protein S100-A8 -   play a prominent role in the regulation of inflammatory processes and immune response 

Myeloperoxidase - heme protein,  the major component of neutrophil azurophilic granules, produces hypohalous acids central to the microbicidal activity of neutrophils
BPI fold-containing family A member 1- lipopolysaccharide binding protein associated with neutrophil granules, displays antibacterial activity against Gram-negative bacteria 
Neutrophil defensins: Neutrophil defensin 1 , Defensin-5 - a family of antimicrobial and cytotoxic peptides,  abundant in the granules of neutrophils

Leukocyte surface antigen CD47 - a membrane protein, involved in the increase in intracellular calcium concentration that occurs upon cell adhesion to extracellular matrix

	Other proteins involved in the host defence system

	Galectin-3-binding protein - promotes integrin-mediated cell adhesion 
Deleted in malignant brain tumors 1 protein -  mucosal defense system
Pancreatic secretory granule membrane major glycoprotein GP2-  binds pathogens 

Bone marrow proteoglycan - cytotoxin and helminthotoxin 
Intelectin family I : Intelectin-1 and Intelectin-2 -  role in the defense system against microorganisms

Components of the complement system: Complement C3 and Complement component C9  Eosinophil peroxidase - an oxidant,  released at sites of parasitic infection or allergen stimulation Granulins- peptides which play a role in inflammation, wound repair, and tissue remodeling

Uromodulin- defense against urinary tract infections 
C-reactive protein -  involved in several host defense related functions 
Gamma-interferon-inducible lysosomal thiol reductase -  expressed constitutively in antigen-presenting cells 

Attractin - involved in the initial immune cell clustering during inflammatory 

Cornulin - play a role in the mucosal/epithelial immune response and epidermal differentiation


Table 3. Panels of meconium proteins with a common biological function.

	Protein function 
	Members and functions according to the PubMed

	Transport of nutrients 
	Serum albumin- binds water, Ca2+, Na+, K+, zinc,  fatty acids, hormones, bilirubin and drugs Transthyretin - thyroid hormone-binding protein
Thyroxine-binding globulin - major thyroid hormone transport protein
Ceruloplasmin – binds most of the copper in plasma 
Lactotransferrin , Serotransferrin, Neutrophil gelatinase-associated lipocalin , Ferritin light chain,   Intelectin family I (Intelectin-1 and Intelectin-2 ),  Melanotransferrin -  proteins involved in iron cellular uptake, intracellular iron storage protein in a soluble and nontoxic state,  and iron-trafficking protein involved in multiple processes such as apoptosis, innate immunity and renal development

Transcobalamin-1 - the vitamin B12-binding protein 

Ammonium transporter Rh type C - electroneutral and bidirectional ammonium transporter
Sulfate transporter - may play a role in endochondral bone formation 
Selenium-binding protein 1 - selenium-binding protein 
Vitamin D-binding protein - carries the vitamin D sterols
Hemoglobin subunit alpha and Hemoglobin subunit beta –  oxygen transport 

Hemoglobin subunit gamma-1 –and Hemoglobin subunit gamma-2 - make up the fetal hemoglobin F
Corticosteroid-binding globulin -  the major transport protein for glucorticoids and progestins 

Choline transporter-like protein 2 - choline transporter

Transcobalamin-1 - the vitamin B12-binding protein
Fatty acid-binding protein, liver - bind long-chain fatty acids and other hydrophobic ligands. 
Epididymal secretory protein E1 - plays an important role in the egress of cholesterol from the endosomal/lysosomal compartment 

Protein FAM151A-  intracellular protein,  solute carrier family 13 member 2 , transport of glucose and other sugars, bile salts, organic acids, metal ions,  amine compounds  , cotransport of sodium ions and dicarboxylates such as succinate and citrate

	Involvement in the redox system
	Superoxide dismutase [Cu-Zn] -destroys free superoxide radicals in the body
Peroxiredoxin family: Peroxiredoxin-2 , Peroxiredoxin-5, mitochondrial, Peroxiredoxin-6 -  antioxidant enzymes

Dehydrogenase/reductase SDR family member 11  - oxidoreductase activity

Carbonyl reductase [NADPH] 1 -  NADPH-dependent oxidoreductase

Glutathione reductase, mitochondrial  - central enzyme of cellular antioxidant defense

Eosinophil peroxidase - functions as an oxidant
Ceruloplasmin –  involved in the peroxidation of Fe(II)transferrin to Fe(III) transferrin
Peptidyl-glycine alpha-amidating monooxygenase – with catalytic activities peptidylglycine alpha-hydroxylating monooxygenase  and peptidyl-alpha-hydroxyglycine alpha-amidating lyase

	Involvement in apoptosis 
	Programmed cell death 6-interacting protein , Programmed cell death protein 6 , Programmed cell death protein 10 - proteins associated with cell apoptosis, promotes cell proliferation, required for normal angiogenesis, vasculogenesis and hematopoiesis during embryonic development 

Serine/threonine-protein kinase 24 - acts on both serine and threonine residues and promotes apoptosis in response to stress stimuli and caspase activation

	Structural proteins 
	Keratin family: Keratin, type I cytoskeletal 9-  Keratin, type I cytoskeletal 10,  Keratin, type II cytoskeletal 5, Keratin, type II cytoskeletal 1 , Keratin, type II cytoskeletal 2 epidermal -  heteropolymeric structural proteins which form the intermediate filament

Filaggrin-2 - aggregates keratin intermediate filaments and promotes disulfide-bond formation 
Ezrin- involved in connections of major cytoskeletal structures to the plasma membrane

Junction plakoglobin - architectural element with function of both the cytoskeleton and the cells within the tissue 

Syntenin-1 and Syntenin-2 - in adherens junctions may facilitate protein-protein interactions 
Tubulin beta-4B chain - a structural component of microtubules
Cornifelin-  - insoluble cornified cell envelope of stratified squamous epithelia

Claudin-4 - component of the epithelial cell tight junctions
Histone family: Histone H3.1 , Histone H3.2 , Histone H3.3 , Histone H4 - basic nuclear proteins Fibronectin –  a dimeric or multimeric form at the cell surface and in extracellular matrix

Fer-1-like protein 6 – member of  ferlin family,  implicated in membrane-membrane fusion events
Cartilage oligomeric matrix protein -  noncollagenous extracellular matrix protein

	Multiple roles in different cell types
	Actin family: Actin, cytoplasmic 1,  Actin, cytoplasmic 2-  involved in various types of cell motility 
Alpha-actinin-4- an actin-binding protein with multiple roles in different cell types

Myosin family: Unconventional myosin-Ia, Unconventional myosin-Ib, Unconventional myosin-Ic, Unconventional myosin-Id, Unconventional myosin-VI, Unconventional myosin-VIIb, Putative unconventional myosin-XVB , Myosin light polypeptide 6 -  actin-based motor molecules with ATPase activity. Unconventional myosins serve in intracellular movements. 

Family of Epidermal growth factor receptor kinase substrate 8: Epidermal growth factor receptor kinase substrate 8-like protein 1, Epidermal growth factor receptor kinase substrate 8-like protein 2, Epidermal growth factor receptor kinase substrate 8-like protein 3,  Epidermal growth factor receptor kinase substrate 8- control various cellular protrusions by regulating actin cytoskeleton dynamics and architecture. 
Annexin family : Annexin A1, Annexin A2 , Annexin A3 , Annexin A4, Annexin A5,  Annexin A11,  Annexin A13  - play a role in the regulation of cellular growth and in signal transduction pathways 
 Ras superfamily of small GTP-binding proteins,: Ras-related protein Rab-11A, Ras-related protein Rab-11B, Ras-related C3 botulinum toxin substrate 1, Ras-related C3 botulinum toxin substrate 3, Rab11 family-interacting protein 1, Ras-related protein Rab-27A, Ras-related protein Rab-7a, Ras-related protein Rab-8A , Rab GDP dissociation inhibitor beta - key regulators of intracellular membrane trafficking, from the formation of transport vesicles to their fusion with membranes
Ubiquitin family: Polyubiquitin-C,  Polyubiquitin-B,  Ubiquitin-40S ribosomal protein S27a,  

Ubiquitin-60S ribosomal protein L40 - when attached to a target protein, have different functions 
Family of Guanine nucleotide-binding protein  (G proteins),: Guanine nucleotide-binding protein G(k) subunit alpha , Guanine nucleotide-binding protein G(i) subunit alpha-2 , Guanine nucleotide-binding protein subunit alpha-11, Guanine nucleotide-binding protein subunit alpha-13 , Guanine nucleotide-binding protein G(s) subunit alpha isoforms XLas,  Guanine nucleotide-binding protein G(s) subunit alpha isoforms short, Guanine nucleotide-binding protein G(I)/G(S)/G(T) subunit beta-2, Guanine nucleotide-binding protein G(I)/G(S)/G(O) subunit gamma-12 -  involved as modulators or transducers in various transmembrane signaling systems
 S100 family : Protein S100-A6 and  Protein S100-A11ls, involved in the regulation of a number of cellular processes such as cell cycle progression and differentiation
Cadherin family : Cadherin-related family member 2  and Cadherin-related family member 5-  calcium-dependent cell adhesion protein

	Organ-specific proteins with a role in fetal intestinal function 
	Family of mucins: Mucin-1, Mucin-2,  Mucin-4,  Mucin-5AC (Fragments), Mucin-5B , Mucin-6 , Mucin-13- play an essential role in forming protective mucous barriers on epithelial surfaces,  forms an insoluble mucous barrier that protects the gut lumen

Carcinoembryonic antigen-related cell adhesion molecule 1, Carcinoembryonic antigen-related cell adhesion molecule 7- glycoproteins involved in cell adhesion,  normally produced in gastrointestinal tissue during fetal development 
Villin-1 -   modulates the reorganization of microvillar actin filaments, regulates the intestinal epithelial cell morphology, cell invasion, cell migration and apoptosis
Treofil family :  Trefoil factor 1, Trefoil factor 2 , Trefoil factor 3 - stable secretory proteins expressed in gastrointestinal mucosa,  protect the mucosa from insults, stabilize the mucus layer
cGMP-dependent protein kinase 2 -  belongs to the serine/threonine protein kinase family of proteins,  plays a role in the regulation of fluid balance in the intestine 
Zinc transporter ZIP4 - required for zinc uptake in the intestine

Sodium/hydrogen exchanger 3 -  role in intestinal sodium absorption 


Table 4. Number of proteins identified in first meconium (FM) and in later meconium (LM)
               portions
	Meconium portions 
	Peptides
	Proteins
	Proteins ≥2 peptides

	FM
	3325
	793
	372

	LM
	2845
	671
	301


Table 5 . Classification by function of proteins found exclusively in first meconium (FM) portions and exclusively in later meconium (LM) portions, identified by at least two peptides.
	Protein classification by function
	Proteins found exclusively in first meconium portions   (n=44) 
	Proteins found exclusively in later meconium portions  (n=13) 



	Enzymes
	Acid ceramidase- hydrolyzes the sphingolipid ceramide into sphingosine and free fatty acid
Gamma-glutamyltranspeptidase 1- Cleaves the gamma-glutamyl bond of extracellular glutathione (gamma-Glu-Cys-Gly), glutathione conjugates, and other gamma-glutamyl compounds

Putative gamma-glutamyltranspeptidase 3 - initiates extracellular glutathione breakdown,  catalyzes the transfer of the glutamyl moiety of glutathione to amino acids and dipeptide acceptors
Glutamyl aminopeptidase- role in the catabolic pathway of the renin-angiotensin system

Isocitrate dehydrogenase [NADP] catalyzes the oxidative decarboxylation of isocitrate to 2-oxoglutarate

Abhydrolase domain-containing protein 14B - hydrolase activity 
Apolipoprotein A-I -major protein component of high density lipoprotein

 Retinal dehydrogenase 1- binds free retinal and cellular retinol-binding protein-bound retinal  

 Protein-arginine deiminase type-2 - catalyzes the deimination of arginine residues of proteins

Argininosuccinate synthase- -  synthesizes argininosuccinate in the urea cycle 
Argininosuccinate lyase – cleaves argininosuccinate into fumarate and arginine in the urea cycle 
Cystatin-A- intracellular thiol proteinase inhibitor


	Glutamate carboxypeptidase 2 - has both folate hydrolase and N-acetylated-alpha-linked-acidic dipeptidase  activity, in the intestine  required for the uptake of folate

Putative N-acetylated-alpha-linked acidic dipeptidase - has both folate hydrolase and N-acetylated-alpha-linked-acidic dipeptidase activity

Pancreatic lipase-related protein 1 - inhibitor of dietary triglyceride digestion

Zinc-alpha-2-glycoprotein - stimulates lipid degradation in adipocytes , may bind polyunsaturated fatty acids
Caspase-14 - cysteine-aspartic acid protease,  involved in keratinocyte terminal differentiation for the formation of the skin barrier. 


	Proteins involved in  innate  immune response  

	Complement component C7- constituent of membrane attack complex  

Hepatitis A virus cellular receptor 1- may be involved in the moderation of asthma and allergic diseases 


	 Ig alpha-2 chain C region

Immunoglobulin J chain
Ig kappa chain V-III region GOL  
Ig lambda-3 chain C regions

	Structural proteins 
	F-actin-capping protein subunit alpha-1- binds in a Ca2+-independent manner to the fast growing ends of actin filaments 


	Filaggrin- an intermediate filament-associated protein that aggregates keratin intermediate filaments
Alpha-actinin-1- F-actin cross-linking protein which is thought to anchor actin to a variety of intracellular structures

Keratinocyte proline-rich protein

p53 apoptosis effector related to PMP-22 - component of intercellular desmosome junctions

	Proteins in the redox syste
	Thioredoxin-interacting protein- an oxidative stress mediator 

Flavin reductase (NADPH) - broad specificity oxidoreductase , in the liver converts biliverdin to bilirubin
	-

	Proteins involved in iron metabolism
	Ferritin heavy chain- stores iron in a soluble, non-toxic, readily available form.
	-

	 Multiple roles in cells 


	Syntaxin-binding protein 2 - intracellular vesicle trafficking and vesicle fusion with membranes. 
Carcinoembryonic antigen-related cell adhesion molecule 5- cell surface glycoprotein 

Epithelial membrane protein 1- peripheral myelin protein 22

Proton-coupled amino acid transporter 1- a pH-dependent electrogenic transport activity for amino acids such as glycine, alanine and proline
Clathrin heavy chain 1 - major protein of the polyhedral coat of coated pits and vesicles 

Canalicular multispecific organic anion transporter 1- mediates hepatobiliary excretion of numerous organic anions

Na(+)/H(+) exchange regulatory cofactor NHE-RF3 - connects plasma membrane proteins and regulatory components 
14-3-3 protein epsilon - adapter protein implicated in the specialized signaling pathways. 

Mothers against decapentaplegic homolog 2, Mothers against decapentaplegic homolog 3,  Mothers against decapentaplegic homolog 9- transcriptional modulators 

Exocyst complex component 2 - ensures spatial targeting of exocytotic vesicles to the plasma membrane 
BRO1 domain-containing protein BROX- required for protein complex formation and for the protein-sorting function
Vacuolar protein sorting-associated protein 35- component of the retromer cargo-selective complex 

Sorting nexin-18- involved in endocytosis and intracellular vesicle trafficking

Charged multivesicular body protein 1b - component of the endosomal sorting 
Aquaporin-5- a water channel protein

Leucine-rich repeat-containing protein 57 - None predicted
Fibrinogen beta chain - cleaved by thrombin to monomers 
Synaptotagmin-like protein 2 - RAB27A effector protein 

Ras-related protein Rab-14 - involved in intracellular membrane trafficking

Ras GTPase-activating-like protein IQGAP1 - associates with calmodulin
InaD-like protein- bring different proteins into adjacent positions at the cell membrane

Tumor susceptibility gene 101 protein- a regulator of vesicular trafficking process. 
Protein S100-A14 -  plays a role in the regulation of cell survival and apoptosis
	-


