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Indian Hedgehog Jagged 1 Fibroblast Growth ACtIVI n A—— Abbreviated Full N from Standar(.i PUb.M ed sources. Due to space conStramt.s’ this table.d.OES not include all POSSIble modulators of the Inhibin 3, chain Nodal Growth Differentiation | Growth Differentiation | Bone Morphogenetic Transforming Growth
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Dhh Jagged 2 | FGF basic Endoglin; TGF-B Rl Wnt-1 Wnt-2 Wnt-2b Wnt-3 Wnt-3a GDNF | ActivinB | GDF-8 GDF-6 GDF-3 BMP-5 TGF-(33
Desert Hedgehog Jagged 2 Fibroblast Growth | Wingless/Int-1 type Wingless/Int-1 type Wingless/Int-1 type Wingless/Int-1 type Wingless/Int-1 type Glial cell-derived Inhibin-(3; chain Growth Differentiation | Growth Differentiation | Growth Differentiation Bone Morphogenetic Transforming Growth
Factor basic ‘ R in th fReaul Licand Protein 1 Protein 2 Protein 2b Protein 3 Protein 3a Neurotrophic Factor Factor 8 Factor 6 Factor 3 Protein 5 Factor beta 3
FGF-2; HBGF-2 eceptors (or in the case of Regulators, Ligands) Int-1 Wnt-13 ATF Myostatin BMP-13; CDMP-2 Vgr-2
Patched 1,2 Notch-1,-2,-3 FGF R1¢,R2¢ Frizzled-1,-3,-8; Ryk Frizzled-1,-4,-5,-9 Frizzled-4,-5,-10 Frizzled-1,-7,-10; Ryk FrimeI(_iIiE’I-ZIE{4'I;5I’%-(§f{_8'-10+ GFRo-1,-2; Ret Act RIIA,RIIB; ALK-2,-4 Act RIIA,RIIB; proGDF-8 ALK-3,-6; BMPR-II ALK-4,-7; Act RIIA,RIIB Unknown Receptor ALK_L_Z’E-SG TGT-B RILRIII;
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PDGF-A DLL1 FGF-3 FGF-4 FGF-8a FGF-9 FGF-19 Wnt-4 Wnt-5a | Wnt-5b Wnt-6 Wnt-7a | Neurturin | ActivinC | GDF-11 GDF-7 BMP-15 BMP-6 MIS
Platelet-derived Growth Delta-like 1 Fibroblast Growth Fibroblast Growth Fibroblast Growth Fibroblast Growth Fibroblast Growth Wingless/Int-1 type Wingless/Int-1 type Wingless/Int-1 type Wingless/Int-1 type Wingless/Int-1 type Neurturin Inhibin-(3, chain Growth Differentiation | Growth Differentiation Bone Morphogenetic Bone Morphogenetic Miillerian Inhibiting
Factor A Factor 3 Factor 4 Factor 8a Factor 9 Factor 19 Protein 4 Protein 5a Protein 5b Protein 6 Protein 7a Factor 11 Factor 7 Protein 15 Protein 6 Substance
PDGF-1 Int-2 K-FGF; Hst-1 AIGF GAF FGF-15 (mouse) BMP-11 BMP-12; (DMP-3 GDF-9b Vgr-1 AMH
PDGF Rot Notch-1,-2,-3 FGF R2b,R2c FGF R1c,R2b,R2¢,R3c FGF R2c FGF R1c,R2c FGF R1c or R4+Klotho 3 Frizzled-6 FriGzlzIed-1,-2,—|%(,)-§,-7; ROR2 Unknown Receptor Frizzled-5+LRP-6;Frizzled-9,-10 GFRot-2,-1; Ret Act RIIA,RIIB Act RIIA,RIIB; ALK-4,-5,-7 ALK-3,-6; BMPR-II; Act RIIA ALK-6; BMPR-II; Act RIIA ALK-2,-3,E;&' PARc'[”RIIA,RIIB; ALK-2,-3,-5-,6; MISRII
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PDGF-B DLL3 FGF-7 FGF-5 FGF-17 FGF-16 FGF-21 Wnt-7b | Wnt-8a | Wnt-8b | Wnt-9a | Wnt-9b | Artemin | ActivinE | BMP-3 BMP-9 GDF-9 BMP-7 Lefty-A
Platelet-derived Growth Delta-like 3 Fibroblast Growth Fibroblast Growth Fibroblast Growth Fibroblast Growth Fibroblast Growth Wingless/Int-1 type Wingless/Int-1 type Wingless/Int-1 type Wingless/Int-1 type Wingless/Int-1 type Artemin Inhibin-(3; chain Bone Morphogenetic Bone Morphogenetic Growth Differentiation Bone Morphogenetic Lefty-A
Factor B Factor 7 Factor 5 Factor 17 Factor 16 Factor 21 Protein 7b Protein 8a Protein 8b Protein 9a Protein 9b Enovin; Neublastin Protein 3 Protein 9 Factor 9 Protein 7 Lefty-2; Ebaf
PDGF-2 KGF HBGF-5 Wnt-8d Wnt-14 Wnt-15; Wnt-14b Osteogenin; BMP-3A GDF-2 Op-1
PDGF Roy, R Notch-1 FGF R2b FGF R2c FGF R2c FGF R2c FGF R1c or R4+Klotho 3 Frizzled-1,-10 Frizzled-1,-8,-10 Unknown Receptor Unknown Receptor Unknown Receptor GFRo-1,-3; Ret Act RIIA,RIIB ALK-4; Act RIIB Act RIIA,RIIB; ALK-1,-2; ALK-5; BMPR-II Act RIIA,RIIB; BMPR-II; (ripto; Nodal
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PDGF-C DLL4 FGF-10 FGF-6 FGF-18 FGF-20 FGF-23 | Wnt-10a | Wnt-10b | Wnt-11 | Wnt-16b | Norrin | Persephin | Inhibino. | BMP-3b | BMP-10 | GDF-15 BMP-8 Lefty-B
Platelet-derived Growth Delta-like 4 Fibroblast Growth Fibroblast Growth Fibroblast Growth Fibroblast Growth Fibroblast Growth Wingless/Int-1 type Wingless/Int-1 type Wingless/Int-1 type Wingless/Int-1 type Norrie Disease Protein Persephin Inhibin o Bone Morphogenetic Bone Morphogenetic Growth Differentiation Bone Morphogenetic Lefty-B
Factor C Factor 10 Factor 6 Factor 18 Factor 20 Factor 23 Protein 10a Protein 10b Protein 11 Protein 16b NDP PSP Protein 3b Protein 10 Factor 15 Protein 8 Lefty-1; BMP-18
SCDGF KGF-2 HBGF-6; Hst-2 Phosphatonin Wnt-12 GDF-10; BIP MIC-1;PLAB Op-2; BMP-8b
PDGF R Notch-1,-4 FGF R2b FGF R1b,R2b,R2¢ FGF R2¢,R4 FGF R1¢,R3b,R3¢,R4 FGF R1¢,R3¢,R4-+Klotho Unknown Receptor Frizzled-5 Frizzled-5,-7; Ryk Unknown Receptor Frizzled-4 GFRo-4; Ret TGF-3 RIlI; Act RIIA Unknown Receptor Act leﬁ\_,lg{I{B;sBl\gPR-ll; Unknown Receptor Unknown Receptor (ripto; Nodal
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SP: Segmental Plate; IM: Intermediate Mesoderm; LPM: Lateral Plate Mesoderm; SE: Surface Ectoderm; ZPA: Zone of Polarizing Activity; AER: Apical Ectodermal Ridge
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REGULATORS Gas1 HIP MAGP-1 | MAGP-2 | FGF-BP Klotho | Klotho[3 | Follistatin | FLRG Cripto Cryptic | TMEFF1 GASP-1 GASP-2
Q‘ : rowth Arrest Specific Hedgehog Interacting Microfibril-associated Microfibril-associated FGF Binding Protein Klotho Klotho [3 FSH-suppressing Protein Follistatin-related Cripto Cryptic Tomoregulin-1 GDF-associated Serum | GDF-associated Serum
Protein Glycoprotein 1 Glycoprotein 2 HBp17 KL; Klotho-ot KLB FS Gene Protein CR-1; TDGF-1; CFC-2 CFC-1 90rf2 Protein 1 Protein 2
Cz n HHIP MAGP-1A; MFAP-2 MFAP-5; MP25 FSTL3; FSRP WFIKKNRP; WFIKKN2 WEFIKKN; WFIKKN1
lhh; Shh Shh; Dhh; Ihh Notch-1; Jagged 1,2; DLL1 Notch-1; Jagged 1 FGF-1,-2,-7,-10,-22 FGF R1¢,R3¢,R4 FGF R1¢,R2¢,R3¢,R4 Activin A; GDF-8,-11; Activin A; GDF-8 GDF-1,-3; Nodal; TGF-P1; GDF-1; Nodal (ripto-1 GDF-8,-11 GDF-8,-11
Prehypertrophic BMP-4,-5,-6,-7 Activin B; TMEFF-1; ALK-4
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CHONDROGENESIS Noggin Chordin Chordin-like 1 Chordin-like 2 Cysteine-rich Motor Cysteine-rich Motor Crossveinless-2 Brain-specific Chordin-like| ~ Twisted Gastrulation | Differential Screening Gene Gremlin Protein Related Cerberus oco SOST Uterine Sensitization-
Bone Chrd CRDL1; Neuralin; Ventroptin CRDL2; BNF-1 Neuron 1 Precursor Neuron 2 Precursor CRIM3; BMPER Protein Aberrantin Neuroblastoma Drm, DAND2 to Dan & Cerberus DAND4; Cer1 Dante; Gremlin-3; Cer2; DANDS Sclerostin associated Gene 1
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/ BMP-2,-4,-5,-6,-7; GDF-5,-6 BMP-2,-4,-7;TSG BMP-4,-4/7 BMP-2,-4,-6,-7; Activin A; TSG BMP-4,-7; TGF-B2; BMP-7; TGF-31; Activin A BMP-2,-4,-5,-6 BMP-2,-6 BMP-2,-4; Chordin; TGF-3 BMP-2,-4,-7; GDF-5 BMP-2,-4,-7; GDF-5 BMP-2,-4 Nodal; BMP-4 Nodal; BMP-4 BMP-2,-4,-6; LRP-5,-6 BMP-2,-4,-6,-7; LRP-6
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CTGF Cyré61 NOV LTBP-1 LTBP-2 LTBP-3 LTBP-4 | Vasorin | Decorin | Biglycan sporin ermatopontin. CTHRC1
onnective Tissue Growth Cysteine-rich, Nephroblastoma Latent TGF-{3 Binding Latent TGF-[3 Binding Latent TGF-[3 Binding Latent TGF-[3 Binding Vasorin Bone Proteoglycan i Bone/Cartilage Asporin Tsukushi Secreted Protein, Acidic, Secreted Dermatopontin Collagen Triple Helix Repeat-
Factor Angiogenic Inducer 61 Overexpressed Gene Protein 1 Protein 2 Protein 3 Protein 4 SLIT-like 2 PG-52; PG40 Proteoglycan | PLAP1 LRRC54; E2-induced gene 4 Cysteine-rich Phosphoprotein 24 TRAMP: EQ-1 containing Protein 1
CORONARY VESSEL DEVELOPMENT | @ Epicardial Cells (CN2; IGFBP-8 (CNT; GlG1 (CN3; 1GBP-9 TGF-B Binding Protein 1 SLRR1A; PG-S1 Osteonectin; BM40 Secreted Phosphoprotein 2 NMTC1
qﬂ LRP-6; BMP-4; TGF-[31 TGF-B Notch-1; BMP-2 LAP; ECM proGDF-8; ECM proGDF-8; LAP; ECM LAP; ECM TGF-B1,2,3 TGF-B1; BMP-4 TGF-B1; BMP-4 BMP-2; TGF-[31 BMP-4,-7; Chordin; DLL1; PDGF-AB; PDGF-BB; BMP-2 Decorin; TGF-[3; BMP-2 Frizzled-3,-5,-6; ROR2;
Nodal; FGF-8 TGF-(3; FGF-2 Wnt-3a,-5a,-11
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1 Dkk-1 2 4 sFRP-1 SFRP-2 S sFRP-4 SFRP-5 1 pondin 1R-Spondin pondin pondin4, Myocilin | Kremen-1 | Kremen-2
Epicardial- Dickkopf-1 Dickkopf-2 Dickkopf-3 Dickkopf-4 Secreted Frizzled Related | Secreted Frizzled Related | Secreted Frizzled Related | Secreted Frizzled Related | Secreted Frizzled Related | Wnt Inhibitory Factor 1 Roof Plate-specific Roof Plate-specific Roof Plate-specific Roof Plate-specific Myocilin Kringle-coding Gene Kringle-coding Gene
derived Cells - TGF-B \ () REIC Protein 1 Protein 2 Protein 3 Protein 4 Protein 5 Spondin 1 Spondin 2 Spondin 3 Spondin 4 TIGR Marking Eye & Nose 1 Marking Eye & Nose 2
\¥/_/ 25 SARP2; FrzA SARP1 FrzB FrpHE; FrzB2 SARP3; FRP1B Rspo1 Rspo2; (ristin-2 Rspo3; Cristin-1 Rspo4; Cristin-4 Krm-1 Krm-2
VEGF )
‘ PDGE LRP-5,-6; Kremen-1,-2 LRP-5,-6; Kremen-1,-2 LRP-5,-6; Kremen-1,-2 Wnt-1,-2,-3a,-53; Wnt-1,-3a,-4,-5a Wnt-1,-3a,-8 Frizzled-1; Wnt-7a,-8 Wnt-5a,-11 Wnt-1,-4,-8; Frizzled-8 Wnt-1; LRP-6; Frizzled-5,-8; Wnt-1; LRP-6; Frizzled-8 Whnt-1; LRP-6; Frizzled-8 Unknown Receptor Frizzled-1,-7,-10; SFRP-1,-3; Dkk-1,-2; LRP-5,-6 Dkk-1,-2,-4
o 0 Frizzled-4,-6,-7 Kremen-1,-2 WIF-1
Myocardial Cell * Not © 2009 R&D Systems, Inc.
yocar arels 1.(:0r$asinsboth palmitic acid and cholesterol; Multimerization is reported to occur due to hydrophobic 12. Forms heterodimers with BMP-5, -6, and -7, and a noncovalent heterodimer with GDF- 3 30. DLL1 undergoes Notch-like proteolytic processing to generate transcriptional activators 59. Molecular weight listed is the predicted value 77. Biomarker for congenital heart defects 92. MAGP-2 induces both Notch-1and Jagged-1 ECD release; May form a multimer with ECM proteins 108. Enhances BMP signaling 124. Secretion is dependent upon covalent association with LAP; LTBP-3 has low association with the ECM 137. Actsintracellularly to promote Wnt-mediated signaling y
interactions between cholesterol and palmitate adducts 13. Forms heterodimers with TGF-B1 and -[33; LAP dimer and TGF-f3 dimer are noncovalently associated 35. Regulates bile acid synthesis and release; Amino acid sequence identity listed is between human 61. Antagonizes Activin A, possibly by forming Activin AE heterodimers 78. Regulates angiogenesis in the ear and eye via the Wnt signaling pathway; Disulfide-linked 93. Association of FGF-BP with HSPGs weakens HSPG attachment of FGFs and promotes their release; 109. Both enhances and inhibits BMP signaling; CV-2 is proteolytically cleaved to generate an N-and 125. Incorporated into the ECM 142. Acts as a circulating phosphonin (promotes phosphate excretion) with FGF-23
g @ : lypeI:ansm:@branevh::;:i;ne:cpr:te;nofintracellularandextracellularfragments 1. %/?r\l‘ginspothpa]miticaciclliand(holzsterol;hOr&lyt\r]/obgol}rcest(DHHl):SenoliaradlSchwalnn(;Ils; 42 ‘F\GF-19a.nd n;ou.s?FiF-w b o e A e 62. Acts asa BMP antagonist w :omodi:;lfrsl;::gt)lwf(risehtoforr;higher:rc:;rs:ucttures " ;TF-BP?nhancesthemitzgeniceffectsodffFGFs y et e " eEl(};tevmin;,:Af;a:mdénttha;;orr;a(:\ilsulﬁde-linkedhetenlndi.mefr(h o — 127. Secreted proteoglycan (SLRP) 143. Molecular weightlsted i the predicted value
. Forms heterodimers with BMP-5, -6, and - ultimerization is reported to occur due to hydrophobic interactions between cholesterol an . Antagonizes Activin A, possibly by forming Activin AC heterodimers annot form disulfide bonds; Forms a noncovalent heterodimer wi 15: Active GF- . Forms a disulfide-linked heterodimer with (3 subunits . Alternative transcript produces a secreted form. Belongs to the glycosyl hydrolase 1 family . Enhances inding to Chordin; Also promotes proteolysis of Chordin (to promote BMP activity . Secrete Ivean . izes or ’ 8 signaling. . The WIF domain interacts with palmitic acid adduct on Wits
@? 4. Forms a heterodimer with TGF-(32; LAP dimer and TGF-{3 dimer are noncovalently associated palmitate adducts 44, Percent amino acid (aa) identity does not include 17 aa insert in the mouse protein o éphostpfhorygte(:?geghos[:)t'\grylatedGDF-9 islin;ct:ivte ! (NP Adhe S 83. Adivergent member of the TGF-f3 superfamily 95. Fundamental requlator of aging and calcium/phosphorus metabolism 116. Antagonizes Nodal and BMP ::: SAntagto:i;es BM:P activ::;i:);msa(omplexwitth BMPandT(GI:ozm?Pe:ceitamino acid dentity ::: ;:te‘:lv:iZfesWntsi;nth:g'Blt:c:sll.RI:éint:rn(i(:izattion‘:nvy:)inding Kremen
E d h | |C ” Smooth Musde (e"s 5. Contains both palmitic acid and cholesterol; Multimerization is reported to occur due to hydrophobic 21. Glycosylation and palmitoylation are necessary for secretion and actvity 45. Cannot form disulfide bonds; Forms a noncovalent hererodimer with GDF-9; Active BMP-15 65. BMP-7 prosegment and mature form associate similar to LAP:TGF-{3; Forms heterodimers with 84. BMP-8A and -8B are duplicate genes with 98% amino acid precursor identity; Molecular weight listed 96. FS-315is the serum scavenger for Activin 117. Antagonizes Wnt and BMP activity; Mutations cause bone dysplasias ' listed is between rat&hu;nan ' ' . anali {anals independently through LRP-
ndothelial Cells interactions between cholesterol and palmitate adducts 23. Fgrms(aAhgt.erTél)nerwith Inhibin-B, chain (Activin BC), Inhibin o chain (Inhibin B) or Inhibin-3, is phosphorylated; Dephosphorylated BMP-15 is inactive. BMP-2,-4, and GDF-7 is the predicted value 98. Bindsto Actvin/ALK-4 or to Nodal/ALK-4 to generate low efficacy, signaling receptors 118. Antagonizes Wt (by binding LRP) and BMP activity 131. ECM protein; Blocks/antagonizes VEGF and PDGF signaling ::; ::trntliteSWnLilﬁn:llin.g,t:gna sd!nt edpenI ently through LRP-6
6. Proteply'gicglly processed.inaNotch-likefgshiontogeneratetranscriptional activators; chain (Activin o o 47. The unprocessed mature form is biologically active 66. 42 kDa proprecursor is bioactive; 34 kDa form is inactive; 28 kDa form is active 85. 42 kDa proprecursor is bioactive; 34 kDa form is inactive; 28 kDa form is active 100. Regulates Nodal but not Activin signalin ' 119. Inhibits BMP activity; Promotes TGF-B1 activit 132, Hight hos’hor lated ECM protein . o.ecu arweightlisted is the predicted value
= —~)\ Both inhibits and potentiates Notch-1 activity 24. GDF-8 propeptide binds Act Rl and mature GDF-8, blocking its actvity 48. Forms a disulfide-linked homodimer and a disulfide-linked heterodimer with PDGF-A 67. PDGF-Cis activated extracellularl 86. PDGF-D is activated extracellularl ‘ - h ,g_ " w ) ot gy te p 4 ot , N . 149. Activates the Wt pathway
=S de 7. fomsadimer e s i e 26 Gt i etiner i P-4 s st i o o e — R —— 162 sty s g GO . et ki 154, DM g I B MR AT ol s el e e 150
Coronary VESS€| : :::I‘z:?]i;llelfod;:::r:it:e:;:fi:merwithInhibinotchain {nhiin ) or i, chan (hctin A6 28. Forms a heterodimer with TGF-[32; LAP dimer and TGF-[3 dimer are noncovalently associated 57. Molecular weightlisted s the predicted value 74. Molecular weightlisted s the predicted value 89..Gas1 requires (DO for HH binding; Concentrates Shh on the cellsurface 104: Isoforms are tissue-specific and dispylay unique BMP-binding affinities 122: Se(reted’with orwith«ylut LAP association 136: Antagonizes Wnt signaling when bound to Kremen-Z,;With«;ut Kremen-2, activates LRP-6 ’
' 29. Forms a disulfide-linked homodimer and a disulfide-linked heterodimer with PDGF-B 58. Molecular weightlisted s the predicted value 75. Blocks preadipocyte differentiation 91.. MAGP-1 induces Notch-1ECD release; May form a multimer with ECM proteins 107. Binds to BMP proprecursors intracellularly and inhibits BMP activity; Soluble form is 10-15 kDa 123. LTBP-2 does not associate with TGF-f3; It is integrated into the ECM and serves as an adhesion substrate and Wntsignaling

11. Forms a heterodimer with Nodal
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