
Table S7: Reaction References

Reaction 

Abbreviation

Citation (Title, authors, journal, PMID, publication year, publication month, 

publication day)

14-3-3_KSR1_BIND

C-TAK1 regulates Ras signaling by phosphorylating the MAPK scaffold, 

KSR1.,Müller J, Ory S, Copeland T, Piwnica-Worms H, Morrison DK.,Mol 

Cell.,11741534,2001,11

14-3-3_RAF1_BIND
Phosphorylation and regulation of Raf by Akt (protein kinase B).,Zimmermann S, 

Moelling K.,Science.,10576742,1999,11,26

14-3-3_RAF1_BIND
Untying the regulation of the Raf-1 kinase.,Dhillon AS, Kolch W.,Arch Biochem 

Biophys.,12127063,2002,8,1

ABIN_A20_BIND
Structure-function analysis of the A20-binding inhibitor of NF-kappa B activation, 

ABIN-1.,Heyninck K, Kreike MM, Beyaert R.,FEBS Lett.,12586352,2003,2,11

ABIN_A20_BIND

The zinc finger protein A20 inhibits TNF-induced NF-kappaB-dependent gene 

expression by interfering with an RIP- or TRAF2-mediated transactivation signal and 

directly binds to a novel NF-kappaB-inhibiting protein ABIN.,Heyninck K, De Valck D, 

Vanden Berghe W, Van Criekinge W, Contreras R, Fiers W, Haegeman G, Beyaert 

R.,J Cell Biol.,10385526,1999,6,28

AJUBA_CPX_BIND

The LIM protein Ajuba influences interleukin-1-induced NF-kappaB activation by 

affecting the assembly and activity of the protein kinase Czeta/p62/TRAF6 signaling 

complex.,Feng Y, Longmore GD.,Mol Cell Biol.,15870274,2005,5

AJUBA_CPX_BIND

The atypical PKC-interacting protein p62 channels NF-kappaB activation by the IL-1-

TRAF6 pathway.,Sanz L, Diaz-Meco MT, Nakano H, Moscat J.,EMBO 

J.,10747026,2000,4,3

AJUBA_CPX_IKK
Activation of IkappaB kinase beta by protein kinase C isoforms.,Lallena MJ, Diaz-

Meco MT, Bren G, Payá CV, Moscat J.,Mol Cell Biol.,10022904,1999,3

AJUBA_CPX_PHOS

Insulin and PIP3 activate PKC-zeta by mechanisms that are both dependent and 

independent of phosphorylation of activation loop (T410) and autophosphorylation 

(T560) sites.,Standaert ML, Bandyopadhyay G, Kanoh Y, Sajan MP, Farese 

RV.,Biochemistry,11141077,2001,1,9

AJUBA_CPX_PHOS

The LIM protein Ajuba influences interleukin-1-induced NF-kappaB activation by 

affecting the assembly and activity of the protein kinase Czeta/p62/TRAF6 signaling 

complex.,Feng Y, Longmore GD.,Mol Cell Biol.,15870274,2005,5

AKT_GSK3B

Inhibition of glycogen synthase kinase-3 by insulin mediated by protein kinase 

B.,Cross DA, Alessi DR, Cohen P, Andjelkovich M, Hemmings 

BA.,Nature.,8524413,1998,12,21

AKT_GSK3B

Toll-like receptor-mediated cytokine production is differentially regulated by glycogen 

synthase kinase 3.,Martin M, Rehani K, Jope RS, Michalek SM.,Nat 

Immunol.,16007092,2005,8

AKT_IKK

NF-kappaB activation by tumour necrosis factor requires the Akt serine-threonine 

kinase.,Ozes ON, Mayo LD, Gustin JA, Pfeffer SR, Pfeffer LM, Donner 

DB.,Nature,10485710,1999,9,2

AKT_IKK

Production of matrix metalloproteinase-9 by activated human monocytes involves a 

phosphatidylinositol-3 kinase/Akt/IKKalpha/NF-kappaB pathway.,Lu Y, Wahl LM.,J 

Leukoc Biol.,15800029,2005,7

AKT_MAP3K3

Akt down-regulation of p38 signaling provides a novel mechanism of vascular 

endothelial growth factor-mediated cytoprotection in endothelial cells.,Gratton JP, 

Morales-Ruiz M, Kureishi Y, Fulton D, Walsh K, Sessa WC.,J Biol 

Chem.,11387313,2001,8,10

AKT_MAP3K3
PI3K and negative regulation of TLR signaling.,Fukao T, Koyasu S.,Trends 

Immunol.,12860525,2003,7

AKT_MAP3K5

Akt phosphorylates and negatively regulates apoptosis signal-regulating kinase 

1.,Kim AH, Khursigara G, Sun X, Franke TF, Chao MV.,Mol Cell 

Biol.,11154276,2001,2



AKT_MAP3K5
PI3K and negative regulation of TLR signaling.,Fukao T, Koyasu S.,Trends 

Immunol.,12860525,2003,7

AKT_PHOS
Unravelling the activation mechanisms of protein kinase B/Akt.,Scheid MP, 

Woodgett JR.,FEBS Lett.,12829245,2003,7,3

AKT_RAF1
Phosphorylation and regulation of Raf by Akt (protein kinase B).,Zimmermann S, 

Moelling K.,Science.,10576742,1999,11,26

AKT_RAF1
Untying the regulation of the Raf-1 kinase.,Dhillon AS, Kolch W.,Arch Biochem 

Biophys.,12127063,2002,8,1

AKT_TRAN

Translocation of Akt/PKB to the nucleus of osteoblast-like MC3T3-E1 cells exposed 

to proliferative growth factors.,Borgatti P, Martelli AM, Bellacosa A, Casto R, Massari 

L, Capitani S, Neri LM.,FEBS Lett.,10899305,2000,7,14

AKT_pail345p_hs_BIN

D

Unravelling the activation mechanisms of protein kinase B/Akt.,Scheid MP, 

Woodgett JR.,FEBS Lett.,12829245,2003,7,3

AKT_pail345p_hs_DIS

S

Unravelling the activation mechanisms of protein kinase B/Akt.,Scheid MP, 

Woodgett JR.,FEBS Lett.,12829245,2003,7,3

AP1_FOS_JUN_BIND
AP-1 function and regulation,Karin M, Liu Z, Zandi E.,Curr Opin Cell 

Biol.,9069263,1997,4

AP1_JUN_BIND
AP-1 function and regulation,Karin M, Liu Z, Zandi E.,Curr Opin Cell 

Biol.,9069263,1997,4

BTK_2PHOS
Bruton's tyrosine kinase (Btk)-the critical tyrosine kinase in LPS signalling?,Jefferies 

CA, O'Neill LA.,Immunol Lett.,15081522,2004,3,29

BTK_CBL_BIND
Bruton's tyrosine kinase (Btk)-the critical tyrosine kinase in LPS signalling?,Jefferies 

CA, O'Neill LA.,Immunol Lett.,15081522,2004,3,29

BTK_CBL_BIND

Cbl-b negatively regulates B cell antigen receptor signaling in mature B cells through 

ubiquitination of the tyrosine kinase Syk.,Sohn HW, Gu H, Pierce SK.,J Exp 

Med.,12771181,2003,6,2

BTK_CBL_BIND

The protein product of the c-cbl protooncogene is phosphorylated after B cell 

receptor stimulation and binds the SH3 domain of Bruton's tyrosine kinase.,Cory 

GO, Lovering RC, Hinshelwood S, MacCarthy-Morrogh L, Levinsky RJ, Kinnon C.,J 

Exp Med.,7629518,1995,8,1

BTK_IBTK_BIND

Direct inhibition of Bruton's tyrosine kinase by IBtk, a Btk-binding protein.,Liu W, 

Quinto I, Chen X, Palmieri C, Rabin RL, Schwartz OM, Nelson DL, Scala G.,Nat 

Immunol.,11577348,2001,10

BTK_PLCG
Bruton's tyrosine kinase (Btk)-the critical tyrosine kinase in LPS signalling?,Jefferies 

CA, O'Neill LA.,Immunol Lett.,15081522,2004,3,29

BTK_PLCG
Phospholipase D: a lipid centric review.,Jenkins GM, Frohman MA.,Cell Mol Life 

Sci.,16143829,2005,10

BTK_SH3BP5_BIND

Bruton's tyrosine kinase activity is negatively regulated by Sab, the Btk-SH3 domain-

binding protein.,Yamadori T, Baba Y, Matsushita M, Hashimoto S, Kurosaki M, 

Kurosaki T, Kishimoto T, Tsukada S.,Proc Natl Acad Sci USA.,10339589,1999,5,25

BTK_UBIQ
Bruton's tyrosine kinase (Btk)-the critical tyrosine kinase in LPS signalling?,Jefferies 

CA, O'Neill LA.,Immunol Lett.,15081522,2004,3,29

BTK_UBIQ

Cbl-b negatively regulates B cell antigen receptor signaling in mature B cells through 

ubiquitination of the tyrosine kinase Syk.,Sohn HW, Gu H, Pierce SK.,J Exp 

Med.,12771181,2003,6,2

BTK_UBIQ

The protein product of the c-cbl protooncogene is phosphorylated after B cell 

receptor stimulation and binds the SH3 domain of Bruton's tyrosine kinase.,Cory 

GO, Lovering RC, Hinshelwood S, MacCarthy-Morrogh L, Levinsky RJ, Kinnon C.,J 

Exp Med.,7629518,1995,8,1

BTK_VAV1
Bruton's Tyrosine Kinase is involved in innate and adaptive immunity.,Brunner C, 

Müller B, Wirth T.,Histol Histopathol.,15944945,2005,7

BTK_VAV1
Bruton's tyrosine kinase (Btk)-the critical tyrosine kinase in LPS signalling?,Jefferies 

CA, O'Neill LA.,Immunol Lett.,15081522,2004,3,29



BTK_pail345p_hs_BIN

D

Bruton's tyrosine kinase (Btk)-the critical tyrosine kinase in LPS signalling?,Jefferies 

CA, O'Neill LA.,Immunol Lett.,15081522,2004,3,29

CALPN_3ca2_BIND
Calcium-activated neutral protease (calpain) system: structure, function, and 

regulation.,Croall DE, DeMartino GN.,Physiol Rev.,2057527,1991,7

CALPN_3ca2_BIND

Differential sensitivity of interleukin-1 alpha and -beta precursor proteins to cleavage 

by calpain, a calcium-dependent protease.,Kavita U, Mizel SB.,J Biol 

Chem.,7499244,1995,11,17

CAMK2_SERCA

Identification of Ser38 as the site in cardiac sarcoplasmic reticulum Ca(2+)-ATPase 

that is phosphorylated by Ca2+/calmodulin-dependent protein kinase.,Toyofuku T, 

Curotto Kurzydlowski K, Narayanan N, MacLennan DH.,J Biol 

Chem.,7929371,1994,10,21

CAM_3ca2_BIND

Calcium/calmodulin-dependent protein kinase II.,Colbran RJ, Schworer CM, 

Hashimoto Y, Fong YL, Rich DP, Smith MK, Soderling TR.,Biochem 

J.,2539803,1989,3,1

CAM_3ca2_BIND Interactive properties of calmodulin.,Cox JA.,Biochem J.,3281652,1988,2,1

CAM_CAMK2_BIND

Calcium/calmodulin-dependent protein kinase II.,Colbran RJ, Schworer CM, 

Hashimoto Y, Fong YL, Rich DP, Smith MK, Soderling TR.,Biochem 

J.,2539803,1989,3,1

CAM_CAMK2_CREB

Calmodulin kinase II attenuation of gene transcription by preventing cAMP response 

element-binding protein (CREB) dimerization and binding of the CREB-binding 

protein.,Wu X, McMurray CT.,J Biol Chem.,11013247,2001,1,19

CAM_CAMK2_CREB-

2

Calmodulin kinase II attenuation of gene transcription by preventing cAMP response 

element-binding protein (CREB) dimerization and binding of the CREB-binding 

protein.,Wu X, McMurray CT.,J Biol Chem.,11013247,2001,1,19

CAM_CAMK2_IKK

Calmodulin-dependent kinase II mediates T cell receptor/CD3- and phorbol ester-

induced activation of IkappaB kinase.,Hughes K, Edin S, Antonsson A, Grundström 

T.,J Biol Chem.,11470799,2001,9,21

CAM_CAMK2_PHOS
Regulation of the activities of multifunctional Ca2+/calmodulin-dependent protein 

kinases.,Fujisawa H.,J Biochem (Tokyo).,11173518,2001,2

CDC42_DEPH
Rho GTPases and their effector proteins.,Bishop AL, Hall A.,Biochem 

J.,10816416,2000,6,1

CDC42_PHOS
Rho GTPases and their effector proteins.,Bishop AL, Hall A.,Biochem 

J.,10816416,2000,6,1

CDC42_PHOS
VAV proteins as signal integrators for multi-subunit immune-recognition 

receptors.,Turner M, Billadeau DD.,Nat Rev Immunol.,12094222,2002,7

CDC42_VAV1_BIND
Rho GTPases and their effector proteins.,Bishop AL, Hall A.,Biochem 

J.,10816416,2000,6,1

CDC42_VAV1_BIND
VAV proteins as signal integrators for multi-subunit immune-recognition 

receptors.,Turner M, Billadeau DD.,Nat Rev Immunol.,12094222,2002,7

CK2_IKBB

Basal phosphorylation of the PEST domain in the I(kappa)B(beta) regulates its 

functional interaction with the c-rel proto-oncogene product.,Chu ZL, McKinsey TA, 

Liu L, Qi X, Ballard DW.,Mol Cell Biol.,8887627,1996,9

CK2_IKBB
Distinct functional properties of IkappaB alpha and IkappaB beta.,Tran K, Merika M, 

Thanos D.,Mol Cell Biol.,9271416,1997,9

CK2_NFKB
Post-translational modifications regulating the activity and function of the nuclear 

factor kappa B pathway.,Perkins ND.,Oncogene.,17072324,2006,10,30

CK2_NFKB

Tumor necrosis factor alpha-induced phosphorylation of RelA/p65 on Ser529 is 

controlled by casein kinase II.,Wang D, Westerheide SD, Hanson JL, Baldwin AS. ,J 

Biol Chem.,10938077,2000,10,20

CK2_NFKB_P4K
Post-translational modifications regulating the activity and function of the nuclear 

factor kappa B pathway.,Perkins ND.,Oncogene.,17072324,2006,10,30

CK2_NFKB_P4K

Tumor necrosis factor alpha-induced phosphorylation of RelA/p65 on Ser529 is 

controlled by casein kinase II.,Wang D, Westerheide SD, Hanson JL, Baldwin AS. ,J 

Biol Chem.,10938077,2000,10,20



CREB_CBP_BIND

Phosphorylated CREB binds specifically to the nuclear protein CBP.,Chrivia JC, 

Kwok RP, Lamb N, Hagiwara M, Montminy MR, Goodman 

RH.,Nature,8413673,1993,10,28

CREB_CBP_DISS
CREB DNA binding activity is inhibited by glycogen synthase kinase-3 beta and 

facilitated by lithium.,Grimes CA, Jope RS.,J Neurochem.,11579131,2001,9

CREB_CBP_DISS2

Calmodulin kinase II attenuation of gene transcription by preventing cAMP response 

element-binding protein (CREB) dimerization and binding of the CREB-binding 

protein.,Wu X, McMurray CT.,J Biol Chem.,11013247,2001,1,19

CREB_DIME

Cyclic adenosine 3',5'-monophosphate response element binding protein (CREB) 

and related transcription-activating deoxyribonucleic acid-binding proteins.,Meyer 

TE, Habener JF.,Endocr Rev.,8319595,1993,6

CTAK1_KSR1

C-TAK1 regulates Ras signaling by phosphorylating the MAPK scaffold, 

KSR1.,Müller J, Ory S, Copeland T, Piwnica-Worms H, Morrison DK.,Mol 

Cell.,11741534,2001,11

CTAK1_PHOS

C-TAK1 regulates Ras signaling by phosphorylating the MAPK scaffold, 

KSR1.,Müller J, Ory S, Copeland T, Piwnica-Worms H, Morrison DK.,Mol 

Cell.,11741534,2001,11

DAGK_PHOS

Characterization of a Rac1- and RhoGDI-associated lipid kinase signaling 

complex.,Tolias KF, Couvillon AD, Cantley LC, Carpenter CL.,Mol Cell 

Biol.,9447972,1998,2

DAGK_PHOS
Molecules in focus: diacylglycerol kinase.,Sakane F, Kanoh H.,Int J Biochem Cell 

Biol.,9438377,1997,10

DAGK_dag_hs
Mammalian diacylglycerol kinases, a family of lipid kinases with signaling 

functions.,Topham MK, Prescott SM.,J Biol Chem.,10206945,1999,4,23

EEA1_DIME

The endosome fusion regulator early-endosomal autoantigen 1 (EEA1) is a 

dimer.,Callaghan J, Simonsen A, Gaullier JM, Toh BH, Stenmark H.,Biochem 

J.,10024533,1999,3,1

EEA1_pail3p_hs_BIND

Signal transduction pathways mediated by the interaction of CpG DNA with Toll-like 

receptor 9.,Takeshita F, Gursel I, Ishii KJ, Suzuki K, Gursel M, Klinman DM.,Semin 

Immunol.,14751759,2004,2

ELK1_DEPH

Stimulation of Elk1 transcriptional activity by mitogen-activated protein kinases is 

negatively regulated by protein phosphatase 2B (calcineurin).,Tian J, Karin M.,J Biol 

Chem.,10329725,1999,5,21

ELK1_SRE_BIND
The SRF accessory protein Elk-1 contains a growth factor-regulated transcriptional 

activation domain.,Marais R, Wynne J, Treisman R.,Cell,8386592,1993,4,23

FADD_PCASP8_BIND

Membrane oligomerization and cleavage activates the caspase-8 

(FLICE/MACHalpha1) death signal.,Martin DA, Siegel RM, Zheng L, Lenardo MJ.,J 

Biol Chem.,9468483,1998,2,20

FADD_PCASP8_BIND
The apoptotic signaling pathway activated by Toll-like receptor-2.,Aliprantis AO, 

Yang RB, Weiss DS, Godowski P, Zychlinsky A.,EMBO J.,10880445,2000,7,3

FADD_PCASP8_BIND

2

Membrane oligomerization and cleavage activates the caspase-8 

(FLICE/MACHalpha1) death signal.,Martin DA, Siegel RM, Zheng L, Lenardo MJ.,J 

Biol Chem.,9468483,1998,2,20

FADD_PCASP8_BIND

2

The apoptotic signaling pathway activated by Toll-like receptor-2.,Aliprantis AO, 

Yang RB, Weiss DS, Godowski P, Zychlinsky A.,EMBO J.,10880445,2000,7,3

FMAP3K1_PROC

ECSIT is an evolutionarily conserved intermediate in the Toll/IL-1 signal transduction 

pathway.,Kopp E, Medzhitov R, Carothers J, Xiao C, Douglas I, Janeway CA, Ghosh 

S.,Genes Dev.,10465784,1999,8,15

FMAP3K1_PROC

Fas-induced proteolytic activation and intracellular redistribution of the stress-

signaling kinase MEKK1.,Deak JC, Cross JV, Lewis M, Qian Y, Parrott LA, 

Distelhorst CW, Templeton DJ.,Proc Natl Acad Sci USA.,9576928,1998,5,12



FOS_DEGR

c-Fos phosphorylation induced by H2O2 prevents proteasomal degradation of c-Fos 

in cardiomyocytes,Coronella-Wood J, Terrand J, Sun H, Chen QM.,J Biol 

Chem,15136564,2004,8,6

FOS_DEPH

c-Fos phosphorylation induced by H2O2 prevents proteasomal degradation of c-Fos 

in cardiomyocytes,Coronella-Wood J, Terrand J, Sun H, Chen QM.,J Biol 

Chem,15136564,2004,8,6

FOS_JUN_BIND
AP-1 function and regulation,Karin M, Liu Z, Zandi E.,Curr Opin Cell 

Biol.,9069263,1997,4

GENERIC_K_RAF1
Phosphorylation of Raf-1 by p21-activated kinase 1 and Src regulates Raf-1 

autoinhibition.,Tran NH, Frost JA.,J Biol Chem.,12551923,2003,3,28

GENERIC_K_RAF1
Positive and negative regulation of Raf kinase activity and function by 

phosphorylation.,Chong H, Lee J, Guan KL.,EMBO J.,11447113,2001,7,16

GENERIC_K_RAF1
Untying the regulation of the Raf-1 kinase.,Dhillon AS, Kolch W.,Arch Biochem 

Biophys.,12127063,2002,8,1

GENERIC_PP_DEPH
Structure and regulation of MAPK phosphatases.,Farooq A, Zhou MM.,Cell 

Signal.,15115656,2004,7

GP91_P22PHOX_BIN

D

Phagocyte NADPH oxidase: a multicomponent enzyme essential for host 

defenses.,El-Benna J, Dang PM, Gougerot-Pocidalo MA, Elbim C.,Arch Immunol 

Ther Exp (Warsz).,15995580,2005,6

GP91_P22PHOX_BIN

D

Rac binding to p67(phox). Structural basis for interactions of the Rac1 effector 

region and insert region with components of the respiratory burst oxidase.,Nisimoto 

Y, Freeman JL, Motalebi SA, Hirshberg M, Lambeth JD.,J Biol 

Chem.,9228059,1997,7,25

GP91_P22PHOX_BIN

D

Rho GTPases and their effector proteins.,Bishop AL, Hall A.,Biochem 

J.,10816416,2000,6,1

GSK3B_NFKB

Phosphorylation of serine 468 by GSK-3beta negatively regulates basal p65 NF-

kappaB activity.,Buss H, Dörrie A, Schmitz ML, Frank R, Livingstone M, Resch K, 

Kracht M.,J Biol Chem.,15465828,2004,11,26

GSK3B_NFKB
Post-translational modifications regulating the activity and function of the nuclear 

factor kappa B pathway.,Perkins ND.,Oncogene.,17072324,2006,10,30

GSK3B_NFKB_P3K

Phosphorylation of serine 468 by GSK-3beta negatively regulates basal p65 NF-

kappaB activity.,Buss H, Dörrie A, Schmitz ML, Frank R, Livingstone M, Resch K, 

Kracht M.,J Biol Chem.,15465828,2004,11,26

GSK3B_NFKB_P3K
Post-translational modifications regulating the activity and function of the nuclear 

factor kappa B pathway.,Perkins ND.,Oncogene.,17072324,2006,10,30

HNRNPA1_DEPH

Regulation of in vitro nucleic acid strand annealing activity of heterogeneous nuclear 

ribonucleoprotein protein A1 by reversible phosphorylation.,Idriss H, Kumar A, 

Casas-Finet JR, Guo H, Damuni Z, Wilson SH.,Biochemistry.,7727389,1994,9,20

IKBA_DEGR Missing pieces in the NF-kappaB puzzle.,Ghosh S, Karin M.,Cell.,11983155,2002,4

IKBA_DEGR2 Missing pieces in the NF-kappaB puzzle.,Ghosh S, Karin M.,Cell.,11983155,2002,4

IKBA_TRAN
Distinct functional properties of IkappaB alpha and IkappaB beta.,Tran K, Merika M, 

Thanos D.,Mol Cell Biol.,9271416,1997,9

IKBA_TRAN

Nuclear localization of I kappa B alpha promotes active transport of NF-kappa B 

from the nucleus to the cytoplasm.,Arenzana-Seisdedos F, Turpin P, Rodriguez M, 

Thomas D, Hay RT, Virelizier JL, Dargemont C.,J Cell Sci.,9057089,1997,2

IKBA_UBIQ

Inducible degradation of IkappaBalpha by the proteasome requires interaction with 

the F-box protein h-betaTrCP.,Kroll M, Margottin F, Kohl A, Renard P, Durand H, 

Concordet JP, Bachelerie F, Arenzana-Seisdedos F, Benarous R.,J Biol 

Chem.,10075690,1999,3,19

IKBA_UBIQ
Signal-induced ubiquitination of IkappaBalpha by the F-box protein Slimb/beta-

TrCP.,Spencer E, Jiang J, Chen ZJ.,Genes Dev.,9990853,1999,2,1



IKBA_UBIQ Signaling to NF-kappaB.,Hayden MS, Ghosh S.,Genes Dev.,15371334,2004,9,15

IKBA_UBIQ
beta-TrCP mediates the signal-induced ubiquitination of IkappaBbeta.,Wu C, Ghosh 

S.,J Biol Chem.,10514424,1999,10,15

IKBA_UBIQ2

Inhibition of NF-kappa-B cellular function via specific targeting of the I-kappa-B-

ubiquitin ligase.,Yaron A, Gonen H, Alkalay I, Hatzubai A, Jung S, Beyth S, Mercurio 

F, Manning AM, Ciechanover A, Ben-Neriah Y.,EMBO J.,9351830,1998,11,3

IKBA_UBIQ3

Inhibition of NF-kappa-B cellular function via specific targeting of the I-kappa-B-

ubiquitin ligase.,Yaron A, Gonen H, Alkalay I, Hatzubai A, Jung S, Beyth S, Mercurio 

F, Manning AM, Ciechanover A, Ben-Neriah Y.,EMBO J.,9351830,1998,11,3

IKBA_UBIQ3 Missing pieces in the NF-kappaB puzzle.,Ghosh S, Karin M.,Cell.,11983155,2002,4

IKBA_UBIQ4

Impaired degradation of inhibitory subunit of NF-kappa B (I kappa B) and beta-

catenin as a result of targeted disruption of the beta-TrCP1 gene.,Nakayama K, 

Hatakeyama S, Maruyama S, Kikuchi A, Onoé K, Good RA, Nakayama KI.,Proc Natl 

Acad Sci USA,12843402,2003,7,22

IKBA_UBIQ4 Missing pieces in the NF-kappaB puzzle.,Ghosh S, Karin M.,Cell.,11983155,2002,4

IKBB_DEGR Missing pieces in the NF-kappaB puzzle.,Ghosh S, Karin M.,Cell.,11983155,2002,4

IKBB_DEGR2 Missing pieces in the NF-kappaB puzzle.,Ghosh S, Karin M.,Cell.,11983155,2002,4

IKBB_TRAN

Basal phosphorylation of the PEST domain in the I(kappa)B(beta) regulates its 

functional interaction with the c-rel proto-oncogene product.,Chu ZL, McKinsey TA, 

Liu L, Qi X, Ballard DW.,Mol Cell Biol.,8887627,1996,9

IKBB_TRAN
Distinct functional properties of IkappaB alpha and IkappaB beta.,Tran K, Merika M, 

Thanos D.,Mol Cell Biol.,9271416,1997,9

IKBB_UBIQ

Inducible degradation of IkappaBalpha by the proteasome requires interaction with 

the F-box protein h-betaTrCP.,Kroll M, Margottin F, Kohl A, Renard P, Durand H, 

Concordet JP, Bachelerie F, Arenzana-Seisdedos F, Benarous R.,J Biol 

Chem.,10075690,1999,3,19

IKBB_UBIQ
Signal-induced ubiquitination of IkappaBalpha by the F-box protein Slimb/beta-

TrCP.,Spencer E, Jiang J, Chen ZJ.,Genes Dev.,9990853,1999,2,1

IKBB_UBIQ Signaling to NF-kappaB.,Hayden MS, Ghosh S.,Genes Dev.,15371334,2004,9,15

IKBB_UBIQ
beta-TrCP mediates the signal-induced ubiquitination of IkappaBbeta.,Wu C, Ghosh 

S.,J Biol Chem.,10514424,1999,10,15

IKKE_IRF3

A20 is a negative regulator of IFN regulatory factor 3 signaling.,Saitoh T, Yamamoto 

M, Miyagishi M, Taira K, Nakanishi M, Fujita T, Akira S, Yamamoto N, Yamaoka S.,J 

Immunol.,15661910,2005,2,1

IKKE_IRF3

IKKepsilon and TBK1 are essential components of the IRF3 signaling 

pathway.,Fitzgerald KA, McWhirter SM, Faia KL, Rowe DC, Latz E, Golenbock DT, 

Coyle AJ, Liao SM, Maniatis T.,Nat Immunol.,12692549,2003,5

IKKE_IRF3

Identification of Ser-386 of interferon regulatory factor 3 as critical target for 

inducible phosphorylation that determines activation.,Mori M, Yoneyama M, Ito T, 

Takahashi K, Inagaki F, Fujita T.,J Biol Chem.,14703513,2004,3,12

IKKE_IRF3

Structural and functional analysis of interferon regulatory factor 3: localization of the 

transactivation and autoinhibitory domains.,Lin R, Mamane Y, Hiscott J.,Mol Cell 

Biol.,10082512,1999,4

IKKE_NFKB

Inducible phosphorylation of NF-kappa B p65 at serine 468 by T cell costimulation is 

mediated by IKK epsilon.,Mattioli I, Geng H, Sebald A, Hodel M, Bucher C, Kracht M, 

Schmitz ML.,J Biol Chem.,16407239,2006,3,10



IKKE_NFKB
Post-translational modifications regulating the activity and function of the nuclear 

factor kappa B pathway.,Perkins ND.,Oncogene.,17072324,2006,10,30

IKKE_NFKB2
Post-translational modifications regulating the activity and function of the nuclear 

factor kappa B pathway.,Perkins ND.,Oncogene.,17072324,2006,10,30

IKKE_NFKB2
TOO LONG: See PubMed ID,Buss H, Dörrie A, Schmitz ML, Hoffmann E, Resch K, 

Kracht M.,J Biol Chem.,15489227,2004,12,31

IKKE_NFKB_P3K

Inducible phosphorylation of NF-kappa B p65 at serine 468 by T cell costimulation is 

mediated by IKK epsilon.,Mattioli I, Geng H, Sebald A, Hodel M, Bucher C, Kracht M, 

Schmitz ML.,J Biol Chem.,16407239,2006,3,10

IKKE_NFKB_P3K
Post-translational modifications regulating the activity and function of the nuclear 
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