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Abstract

Hedgehog (Hh) signaling pathway is one of the hottest pathways in present research. It is a

conserved signalling system essential to the development of vertebrates and invertebrates. In addition, it is showed

that the aberrant Hedgehog signaling is relative to tumorigenesis. To provide useful information for the study

of relative fields, here we summary the recent advance on how are the production, propagation, reception, and

transduction of the Hh signal controlled through the pathway components and the relationship between cancers and

this pathway.
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Table 1 Components of the Hedgehog pathway

S PR EqE) ire AHESH D FIE
Drosophila gene Protein Function Vertebrate counterpart
hedgehog(hh) secreted protein Igand Shh, Ihh, Dhh
skinny hedgehog(skn) acyltransferase Hh palmitoylation Skn
dispatched (disp) multiple-span transmembrane protein  releasing Hh Disp
tout-velu(ttv) glycosyltransferase heparan sulfate polymerization, Hh spreading EXT1
sister of tout-velou(sotv) glycosyltransferase heparin sulfate polymerization, Hh spreading EXT2
brother of tout-velou(botv) glycosyltransferase heparin sulfate polymerization, Hh spreading EXT3
dally core protein of HSPGs Hh movement Glypican
dally-like(dlp) core protein of HSPGs Hh movement Glypican
shifted(shf) secreted protein Hh spreading WIF
patched(ptc) multiple-span transmembraneprotein ~ Hh receptor Ptcl, Ptc2
smoothened(smo) seven-transmembrane protein Hh signal transducer Smoothened
protein kinase A(PKA) Ser/Thr kinase Ci processing and Smo activation PKA
casein kinase 1(CKI) Ser/Thr kinase Ci processing and Smo activation CKI
shaggy(sgg) Ser/Thr kinase Ci processing GSK3p
supernumerary limbs(slimb)  F-box protein substrate recognition subunit of ubiquitin E3 ligase B-TRCP
costal2(cos2) kinesin-related protein scaffold for Ci phosphorylation and Hh signal trans- KIFs
duction
Sfused(fir) Ser/Thr kinase activation of full-length Ci Fu
suppressor of fused(su(fit)) PEST domain protein repression of full-length Ci Su(fu)

cubitus interruptus(ci)

Zinc finger transcription factor

transcriptional activator and repressor of Hh target

genes

Glil, Gli2, Gli3
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Fig.1 Schematic of the Hedgehog (Hh) pathways (modified from reference [99])
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Table 2 The relation between human tumour and the mutation of hedgehog components

TP FRAR

Disease Mutation

Nevoid basal cell carcinoma syndrome PTCH, PTCH2, SHH, SMO, GLI1
Squamous PTCH

Rubinstein 2 taybi syndrome CBP

Pallister 2 hall syndrome GLI3

Greig cephalopolysyndactyly GLI3

Breast cancer SHH, PTCH

Primitive neuroectodermal tumor PTCH

Meningioma PTCH

Medulloblastoma PTCH, PTCH2, SMO, SUFU, GLI3, SHH

Basal cell carcinoma

PTCH, PTCH2, SHH, SMO

Fetal rhabdomyoma PTCH
Pancreatic cancer SHH, IHH, HLI1
Trichoepithelioma PTCH

Prostate cancer SHH, SUFU
Esophageal carcinoma PTCH
Rhabdomyosarcoma PTCH
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