#BEGIN_DRUGCARD DB00001

# AHFS_Codes:

20:12.04.12

# ATC_Codes:

B01AE02

# Absorption:

Bioavailability is 100% following injection.

# Biotransformation:

Lepirudin is thought to be metabolized by release of amino acids via catabolic hydrolysis of the parent drug. However, con-clusive data are not available. About 48% of the administration dose is excreted in the urine which consists of unchanged drug (35%) and other fragments of the parent drug.

# Brand_Mixtures:

Not Available

# Brand_Names:

Refludan

# CAS_Registry_Number:

120993-53-5

# ChEBI_ID:

Not Available

# Chemical_Formula:

C287H440N80O110S6

# Chemical_IUPAC_Name:

Not Available

# Chemical_Structure:

>DB00001 sequence

LVYTDCTESGQNLCLCEGSNVCGQGNKCILGSDGEKNQCVTGEGTPKPQSHNDGDFEEIP

EEYLQ

# Creation_Date:

2005-06-13 07:24:05 -0600

# DPD_Drug_ID_Number:

2240996

# Description:

Lepirudin is identical to natural hirudin except for substitution of leucine for isoleucine at the N-terminal end of the molecule and the absence of a sulfate group on the tyrosine at position 63. It is produced via yeast cells.

# Dosage_Forms:

Powder, for solution
Intravenous

# Drug_Category:

Anticoagulants

Antithrombotic Agents

Fibrinolytic Agents

# Drug_Interactions:

Ginkgo biloba
Additive anticoagulant/antiplatelet effects may increase bleed risk. Concomitant therapy should be avoided.

Treprostinil
The prostacyclin analogue, Treprostinil, increases the risk of bleeding when combined with the anticoagulant, Lepirudin. Monitor for increased bleeding during concomitant thearpy.

# Drug_Reference:

16241940
Lubenow N, Eichler P, Lietz T, Greinacher A: Lepirudin in patients with heparin-induced thrombocytopenia - results of the third prospective study (HAT-3) and a combined analysis of HAT-1, HAT-2, and HAT-3. J Thromb Haemost. 2005 Nov;3(11):2428-36.

16244762
Smythe MA, Stephens JL, Koerber JM, Mattson JC: A comparison of lepirudin and argatroban outcomes. Clin Appl Thromb Hemost. 2005 Oct;11(4):371-4.

16690967
Tardy B, Lecompte T, Boelhen F, Tardy-Poncet B, Elalamy I, Morange P, Gruel Y, Wolf M, Francois D, Racadot E, Camarasa P, Blouch MT, Nguyen F, Doubine S, Dutrillaux F, Alhenc-Gelas M, Martin-Toutain I, Bauters A, Ffrench P, de Maistre E, Grunebaum L, Mouton C, Huisse MG, Gouault-Heilmann M, Lucke V: Predictive factors for thrombosis and major bleeding in an observational study in 181 patients with heparin-induced thrombocytopenia treated with lepirudin. Blood. 2006 Sep 1;108(5):1492-6. Epub 2006 May 11.

# Drug_Type:

Approved

Biotech

# Experimental_Caco2_Permeability:

Not Available

# Experimental_LogP_Hydrophobicity:

-0.777

# Experimental_Logs:

Not Available

# Experimental_Water_Solubility:

Not Available

# Food_Interactions:

Not Available

# GenBank_ID:

Not Available

# Generic_Name:

Lepirudin

# HET_ID:

Not Available

# Half_Life:

Approximately 1.3 hours

# InChI_Identifier:

Not Available

# InChI_Key:

Not Available

# Indication:

For the treatment of heparin-induced thrombocytopenia

# KEGG_Compound_ID:

Not Available

# KEGG_Drug_ID:

Not Available

# LIMS_Drug_ID:

1

# Mechanism_Of_Action:

Lepirudin forms a stable non-covalent complex with alpha-thrombin, thereby abolishing its ability to cleave fibrinogen and initiate the clotting cascade. The inhibition of thrombin prevents the blood clotting cascade.

# Melting_Point:

65 oC (Otto, A. & Seckler, R. Eur. J. Biochem. 202:67-73 (1991))

# Molecular_Weight_Avg:

6963.4250

# Molecular_Weight_Mono:

Not Available

# Organisms_Affected:

Humans and other mammals

# PDB_Experimental_ID:

4HIR

# PDB_Homology_ID:

Not Available

# PDRhealth_Link:

Not Available

# Pathways:

Lepirudin Pathway
SMP00278

# PharmGKB_ID:

PA450195

# Pharmacology:

Lepirudin is used to break up clots and to reduce thrombocytopenia. It binds to thrombin and prevents thrombus or clot formation. It is a highly potent, selective, and essentially irreversible inhibitor of thrombin and clot-bond thrombin. Lepirudin requires no cofactor for its anticoagulant action. Lepirudin is a recombinant form of hirudin, an endogenous anticoagulant found in medicinal leeches.

# Predicted_LogP_Hydrophobicity:

Not Available

# Predicted_LogS:

Not Available

# Predicted_Water_Solubility:

Not Available

# Primary_Accession_No:

DB00001

# Protein_Binding:

Not Available

# PubChem_Compound_ID:

Not Available

# PubChem_Substance_ID:

Not Available

# RxList_Link:

http://www.rxlist.com/cgi/generic/lepirudin.htm

# Salts:

Not Available

# Secondary_Accession_No:

BIOD00024

BTD00024

# Smiles_String_canonical:

Not Available

# Smiles_String_isomeric:

Not Available

# State:

liquid

# Structure:

0

# SwissProt_ID:

P01050

# SwissProt_Name:

ITH1_HIRME

# Synonyms:

Hirudin variant-1

# Synthesis_Reference:

Not Available

# Toxicity:

In case of overdose (eg, suggested by excessively high aPTT values) the risk of bleeding is increased.

# Update_Date:

2012-02-13 17:42:20 -0700

# Wikipedia_Link:

http://en.wikipedia.org/wiki/Lepirudin

# pKa_Isoelectric_Point:

4.04

# Drug_Target_1_Cellular_Location:

Secreted protein

extracellular space

# Drug_Target_1_Chromosome_Location:

Not Available

# Drug_Target_1_Drug_References:

10505536
Turpie AG: Anticoagulants in acute coronary syndromes. Am J Cardiol. 1999 Sep 2;84(5A):2M-6M.

10912644
Warkentin TE: Venous thromboembolism in heparin-induced thrombocytopenia. Curr Opin Pulm Med. 2000 Jul;6(4):343-51.

11055889
Eriksson BI: New therapeutic options in deep vein thrombosis prophylaxis. Semin Hematol. 2000 Jul;37(3 Suppl 5):7-9.

11467439
Fabrizio MC: Use of ecarin clotting time (ECT) with lepirudin therapy in heparin-induced thrombocytopenia and cardiopulmonary bypass. J Extra Corpor Technol. 2001 May;33(2):117-25.

11752352
Chen X, Ji ZL, Chen YZ: TTD: Therapeutic Target Database. Nucleic Acids Res. 2002 Jan 1;30(1):412-5.

11807012
Szaba FM, Smiley ST: Roles for thrombin and fibrin(ogen) in cytokine/chemokine production and macrophage adhesion in vivo. Blood. 2002 Feb 1;99(3):1053-9.

# Drug_Target_1_Essentiality:

Non-Essential

# Drug_Target_1_GenAtlas_ID:

F2

# Drug_Target_1_GenBank_ID_Gene:

M17262

# Drug_Target_1_GenBank_ID_Protein:

339641

# Drug_Target_1_GeneCard_ID:

F2

# Drug_Target_1_Gene_Name:

F2

# Drug_Target_1_Gene_Sequence:

>1869 bp

ATGGCGCACGTCCGAGGCTTGCAGCTGCCTGGCTGCCTGGCCCTGGCTGCCCTGTGTAGC

CTTGTGCACAGCCAGCATGTGTTCCTGGCTCCTCAGCAAGCACGGTCGCTGCTCCAGCGG

GTCCGGCGAGCCAACACCTTCTTGGAGGAGGTGCGCAAGGGCAACCTAGAGCGAGAGTGC

GTGGAGGAGACGTGCAGCTACGAGGAGGCCTTCGAGGCTCTGGAGTCCTCCACGGCTACG

GATGTGTTCTGGGCCAAGTACACAGCTTGTGAGACAGCGAGGACGCCTCGAGATAAGCTT

GCTGCATGTCTGGAAGGTAACTGTGCTGAGGGTCTGGGTACGAACTACCGAGGGCATGTG

AACATCACCCGGTCAGGCATTGAGTGCCAGCTATGGAGGAGTCGCTACCCACATAAGCCT

GAAATCAACTCCACTACCCATCCTGGGGCCGACCTACAGGAGAATTTCTGCCGCAACCCC

GACAGCAGCACCACGGGACCCTGGTGCTACACTACAGACCCCACCGTGAGGAGGCAGGAA

TGCAGCATCCCTGTCTGTGGCCAGGATCAAGTCACTGTAGCGATGACTCCACGCTCCGAA

GGCTCCAGTGTGAATCTGTCACCTCCATTGGAGCAGTGTGTCCCTGATCGGGGGCAGCAG

TACCAGGGGCGCCTGGCGGTGACCACACATGGGCTCCCCTGCCTGGCCTGGGCCAGCGCA

CAGGCCAAGGCCCTGAGCAAGCACCAGGACTTCAACTCAGCTGTGCAGCTGGTGGAGAAC

TTCTGCCGCAACCCAGACGGGGATGAGGAGGGCGTGTGGTGCTATGTGGCCGGGAAGCCT

GGCGACTTTGGGTACTGCGACCTCAACTATTGTGAGGAGGCCGTGGAGGAGGAGACAGGA

GATGGGCTGGATGAGGACTCAGACAGGGCCATCGAAGGGCGTACCGCCACCAGTGAGTAC

CAGACTTTCTTCAATCCGAGGACCTTTGGCTCGGGAGAGGCAGACTGTGGGCTGCGACCT

CTGTTCGAGAAGAAGTCGCTGGAGGACAAAACCGAAAGAGAGCTCCTGGAATCCTACATC

GACGGGCGCATTGTGGAGGGCTCGGATGCAGAGATCGGCATGTCACCTTGGCAGGTGATG

CTTTTCCGGAAGAGTCCCCAGGAGCTGCTGTGTGGGGCCAGCCTCATCAGTGACCGCTGG

GTCCTCACCGCCGCCCACTGCCTCCTGTACCCGCCCTGGGACAAGAACTTCACCGAGAAT

GACCTTCTGGTGCGCATTGGCAAGCACTCCCGCACAAGGTACGAGCGAAACATTGAAAAG

ATATCCATGTTGGAAAAGATCTACATCCACCCCAGGTACAACTGGCGGGAGAACCTGGAC

CGGGACATTGCCCTGATGAAGCTGAAGAAGCCTGTTGCCTTCAGTGACTACATTCACCCT

GTGTGTCTGCCCGACAGGGAGACGGCAGCCAGCTTGCTCCAGGCTGGATACAAGGGGCGG

GTGACAGGCTGGGGCAACCTGAAGGAGACGTGGACAGCCAACGTTGGTAAGGGGCAGCCC

AGTGTCCTGCAGGTGGTGAACCTGCCCATTGTGGAGCGGCCGGTCTGCAAGGACTCCACC

CGGATCCGCATCACTGACAACATGTTCTGTGCTGGTTACAAGCCTGATGAAGGGAAACGA

GGGGATGCCTGTGAAGGTGACAGTGGGGGACCCTTTGTCATGAAGAGCCCCTTTAACAAC

CGCTGGTATCAAATGGGCATCGTCTCATGGGGTGAAGGCTGTGACCGGGATGGGAAATAT

GGCTTCTACACACATGTGTTCCGCCTGAAGAAGTGGATACAGAAGGTCATTGATCAGTTT

GGAGAGTAG

# Drug_Target_1_General_Function:

Involved in blood clotting cascade

# Drug_Target_1_General_References:

10051558
Guinto ER, Caccia S, Rose T, Futterer K, Waksman G, Di Cera E: Unexpected crucial role of residue 225 in serine proteases. Proc Natl Acad Sci U S A. 1999 Mar 2;96(5):1852-7.

10391209
Cargill M, Altshuler D, Ireland J, Sklar P, Ardlie K, Patil N, Shaw N, Lane CR, Lim EP, Kalyanaraman N, Nemesh J, Ziaugra L, Friedland L, Rolfe A, Warrington J, Lipshutz R, Daley GQ, Lander ES: Characterization of single-nucleotide polymorphisms in coding regions of human genes. Nat Genet. 1999 Jul;22(3):231-8.

1349838
Iwahana H, Yoshimoto K, Shigekiyo T, Shirakami A, Saito S, Itakura M: Detection of a single base substitution of the gene for prothrombin Tokushima. The application of PCR-SSCP for the genetic and molecular analysis of dysprothrombinemia. Int J Hematol. 1992 Feb;55(1):93-100.

1354985
Miyata T, Aruga R, Umeyama H, Bezeaud A, Guillin MC, Iwanaga S: Prothrombin Salakta: substitution of glutamic acid-466 by alanine reduces the fibrinogen clotting activity and the esterase activity. Biochemistry. 1992 Aug 25;31(33):7457-62.

1421398
Morishita E, Saito M, Kumabashiri I, Asakura H, Matsuda T, Yamaguchi K: Prothrombin Himi: a compound heterozygote for two dysfunctional prothrombin molecules (Met-337-->Thr and Arg-388-->His). Blood. 1992 Nov 1;80(9):2275-80.

2374926
Rydel TJ, Ravichandran KG, Tulinsky A, Bode W, Huber R, Roitsch C, Fenton JW 2nd: The structure of a complex of recombinant hirudin and human alpha-thrombin. Science. 1990 Jul 20;249(4966):277-80.

2583108
Bode W, Mayr I, Baumann U, Huber R, Stone SR, Hofsteenge J: The refined 1.9 A crystal structure of human alpha-thrombin: interaction with D-Phe-Pro-Arg chloromethylketone and significance of the Tyr-Pro-Pro-Trp insertion segment. EMBO J. 1989 Nov;8(11):3467-75.

266717
Walz DA, Hewett-Emmett D, Seegers WH: Amino acid sequence of human prothrombin fragments 1 and 2. Proc Natl Acad Sci U S A. 1977 May;74(5):1969-72.

2719946
Henriksen RA, Mann KG: Substitution of valine for glycine-558 in the congenital dysthrombin thrombin Quick II alters primary substrate specificity. Biochemistry. 1989 Mar 7;28(5):2078-82.

2825773
Degen SJ, Davie EW: Nucleotide sequence of the gene for human prothrombin. Biochemistry. 1987 Sep 22;26(19):6165-77.

3242619
Henriksen RA, Mann KG: Identification of the primary structural defect in the dysthrombin thrombin Quick I: substitution of cysteine for arginine-382. Biochemistry. 1988 Dec 27;27(26):9160-5.

3567158
Miyata T, Morita T, Inomoto T, Kawauchi S, Shirakami A, Iwanaga S: Prothrombin Tokushima, a replacement of arginine-418 by tryptophan that impairs the fibrinogen clotting activity of derived thrombin Tokushima. Biochemistry. 1987 Feb 24;26(4):1117-22.

3759958
Rabiet MJ, Blashill A, Furie B, Furie BC: Prothrombin fragment 1 X 2 X 3, a major product of prothrombin activation in human plasma. J Biol Chem. 1986 Oct 5;261(28):13210-5.

3771562
Rabiet MJ, Furie BC, Furie B: Molecular defect of prothrombin Barcelona. Substitution of cysteine for arginine at residue 273. J Biol Chem. 1986 Nov 15;261(32):15045-8.

3801671
Inomoto T, Shirakami A, Kawauchi S, Shigekiyo T, Saito S, Miyoshi K, Morita T, Iwanaga S: Prothrombin Tokushima: characterization of dysfunctional thrombin derived from a variant of human prothrombin. Blood. 1987 Feb;69(2):565-9.

6305407
Degen SJ, MacGillivray RT, Davie EW: Characterization of the complementary deoxyribonucleic acid and gene coding for human prothrombin. Biochemistry. 1983 Apr 26;22(9):2087-97.

6405779
Board PG, Shaw DC: Determination of the amino acid substitution in human prothrombin type 3 (157 Glu leads to Lys) and the localization of a third thrombin cleavage site. Br J Haematol. 1983 Jun;54(2):245-54.

7792730
Degen SJ, McDowell SA, Sparks LM, Scharrer I: Prothrombin Frankfurt: a dysfunctional prothrombin characterized by substitution of Glu-466 by Ala. Thromb Haemost. 1995 Feb;73(2):203-9.

7865694
James HL, Kim DJ, Zheng DQ, Girolami A: Prothrombin Padua I: incomplete activation due to an amino acid substitution at a factor Xa cleavage site. Blood Coagul Fibrinolysis. 1994 Oct;5(5):841-4.

8071320
Rydel TJ, Yin M, Padmanabhan KP, Blankenship DT, Cardin AD, Correa PE, Fenton JW 2nd, Tulinsky A: Crystallographic structure of human gamma-thrombin. J Biol Chem. 1994 Sep 2;269(35):22000-6.

873923
Butkowski RJ, Elion J, Downing MR, Mann KG: Primary structure of human prethrombin 2 and alpha-thrombin. J Biol Chem. 1977 Jul 25;252(14):4942-57.

9214615
van de Locht A, Bode W, Huber R, Le Bonniec BF, Stone SR, Esmon CT, Stubbs MT: The thrombin E192Q-BPTI complex reveals gross structural rearrangements: implications for the interaction with antithrombin and thrombomodulin. EMBO J. 1997 Jun 2;16(11):2977-84.

# Drug_Target_1_HGNC_ID:

HGNC:3535

# Drug_Target_1_HPRD_ID:

01488

# Drug_Target_1_ID:

54

# Drug_Target_1_Locus:

11p11-q12

# Drug_Target_1_Molecular_Weight:

70037

# Drug_Target_1_Name:

Prothrombin

# Drug_Target_1_Number_of_Residues:

622

# Drug_Target_1_PDB_ID:

1HAG

# Drug_Target_1_Pathway:

Abciximab Pathway
SMP00265

Acenocoumarol Pathway
SMP00269

Acetylsalicylic Acid Pathway
SMP00083

Alteplase Pathway
SMP00280

Aminocaproic Acid Pathway
SMP00286

Anistreplase Pathway
SMP00281

Aprotinin Pathway
SMP00288

Ardeparin Pathway
SMP00275

Argatroban Pathway
SMP00276

Bivalirudin Pathway
SMP00277

Celecoxib Pathway
SMP00096

Cilostazol Pathway
SMP00263

Clopidogrel Pathway
SMP00260

Dicumarol Pathway
SMP00270

Dipyridamole (Antiplatelet) Pathway
SMP00264

Enoxaparin Pathway
SMP00272

Eptifibatide Pathway
SMP00266

Etodolac Pathway
SMP00084

Fondaparinux Pathway
SMP00273

Heparin Pathway
SMP00274

Lepirudin Pathway
SMP00278

Meloxicam Pathway
SMP00106

Phenprocoumon Pathway
SMP00271

Reteplase Pathway
SMP00285

Rofecoxib Pathway
SMP00087

Streptokinase Pathway
SMP00282

Tenecteplase Pathway
SMP00283

Ticlopidine Pathway
SMP00261

Tirofiban Pathway
SMP00267

Tranexamic Acid Pathway
SMP00287

Urokinase Pathway
SMP00284

Valdecoxib Pathway
SMP00116

Warfarin Pathway
SMP00268

Ximelagatran Pathway
SMP00279

# Drug_Target_1_Pfam_Domain_Function:

PF00051
Kringle

PF00089
Trypsin

PF00594
Gla

# Drug_Target_1_Protein_Sequence:

>Prothrombin precursor

MAHVRGLQLPGCLALAALCSLVHSQHVFLAPQQARSLLQRVRRANTFLEEVRKGNLEREC

VEETCSYEEAFEALESSTATDVFWAKYTACETARTPRDKLAACLEGNCAEGLGTNYRGHV

NITRSGIECQLWRSRYPHKPEINSTTHPGADLQENFCRNPDSSTTGPWCYTTDPTVRRQE

CSIPVCGQDQVTVAMTPRSEGSSVNLSPPLEQCVPDRGQQYQGRLAVTTHGLPCLAWASA

QAKALSKHQDFNSAVQLVENFCRNPDGDEEGVWCYVAGKPGDFGYCDLNYCEEAVEEETG

DGLDEDSDRAIEGRTATSEYQTFFNPRTFGSGEADCGLRPLFEKKSLEDKTERELLESYI

DGRIVEGSDAEIGMSPWQVMLFRKSPQELLCGASLISDRWVLTAAHCLLYPPWDKNFTEN

DLLVRIGKHSRTRYERNIEKISMLEKIYIHPRYNWRENLDRDIALMKLKKPVAFSDYIHP

VCLPDRETAASLLQAGYKGRVTGWGNLKETWTANVGKGQPSVLQVVNLPIVERPVCKDST

RIRITDNMFCAGYKPDEGKRGDACEGDSGGPFVMKSPFNNRWYQMGIVSWGEGCDRDGKY

GFYTHVFRLKKWIQKVIDQFGE

# Drug_Target_1_Reaction:

Selective cleavage of Arg!Gly bonds in fibrinogen to form fibrin and release fibrinopeptides A and B INHIBITOR Benzamidine; D-Phe-Pro-Arg-CH2Cl; Nalpha-(2-naphthyl-sulfonyl-glycyl)-D-p-amidinopheyl-alanylpiperadin e; Argatroban

# Drug_Target_1_Signals:

1-24

# Drug_Target_1_Specific_Function:

Thrombin, which cleaves bonds after Arg and Lys, converts fibrinogen to fibrin and activates factors V, VII, VIII, XIII, and, in complex with thrombomodulin, protein C

# Drug_Target_1_SwissProt_ID:

P00734

# Drug_Target_1_SwissProt_Name:

THRB_HUMAN

# Drug_Target_1_Synonyms:

Activated Factor II [IIa]

Coagulation factor II

EC 3.4.21.5

Prothrombin precursor

Thrombin

# Drug_Target_1_Theoretical_pI:

5.70

# Drug_Target_1_Transmembrane_Regions:

None

#END_DRUGCARD DB00001

