
(NBCCS)
pit

NBCCS patched-1 (PTCH1)
9 locus 24 exon 1,447

12 patched-1 sonic hedgehog (SHH)
SHH-patched-1 pathway

Patched-1
smoothened (SMO) SHH patched-1 SMO

PTCH1

induced 
pluripotent stem cell (iPSC)

NBCCS NBCCS 4
NBCCS PTCH1

iPSC
NBCCS 4 (S1-S4) 4 NBCCS 7

(F1-7) 4 (wild type (WT)1-WT4) PTCH1
Ficoll-Hypaque PBMC) DNA

polymerase chain reaction-single strand conformational polymorphism (PCR-
SSCP) direct sequence PBMC RD6F IL-2

6 laminin-
E8 6well-dish 1×10⁵/well 4 (Klf4, Oct3/4, 
Sox2, c-Myc) MOI=6) 2

hESF9 2 alkaline phospha-tase
pick up NBCCS-iPSCs WT-iPSCs NBCCS-iPSC (F3 

- 5) DNA next generation sequence (NGS) patched-1
4,813



iPSCs Revers Transcription-PCR (RT-PCR) Oct3/4 Sox-2
Rex1 Oct3/4 Nanog SSEA-3 SSEA-4 Tra-1-60, 
Tra-1-81 embryo body (EB)

(SCID) teratoma EB patched-1
(SHH, PTCH1, GLI3, Nanog, TP63, KRT5, MAP2, IGF2 ) RT-qPCR

iPSCs keratinocyte KRT5 KRT14 TP63
KRT5 TP63, Nestin

58 72
PTCH1 NBCCS-S1 cording DNA 2733 2734

TG 2 c.2733_ 2734insTG) 924
stop (p.T924X) S2 1539 T G

(c.1539T>G) 513 aspartic acid glutamic acid
(p.D513E) S3 S4 1704 C (c.1704delC) 

579 stop codon  (p.V579X)
NBCCS (F1-7) 3298 3299 AAG 3 c.3298 
_3299insAAG) 1099 Histidine 1100 Valine Glutamic 
acid  (p.H1099_V1100insE) NGS F3-5 PTCH1
c.3298_3299insAAG SHH SMO
SUFU Gli1
NBCCS-iPSC DNA NBCCS -PBMC PTCH1 

NBCCS- WT-iPSC EB
SCID teratoma

WT-iPSC EB PTCH1
NBCCS-iPSC iPSCs keratinocyte WT-iPSC

KRT5 KRT14 TP63
NBCCS NBCCS PTCH1

NBCCS PBMC iPSC
iPSC iPSC


