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A total of 8 OKC cases was identified, and further 
subdivided into 2 groups. 
Group 1 comprised of 4 cases that were ≤2cm 
radiolucent lesions, but demonstrated indolent clinical 
behavior, lacked symptoms, or being discovered only 
during routine radiographic examination
Group 2 comprised of 4 cases which were 
radiographically ≥5cm radiolucent lesions, and 
demonstrated aggressive clinical behavior, bone 
perforation and expansion as verified by the clinical 
providers 

- To perform DNA sequencing on a group of previously diagnosed OKC 
of the jaws which demonstrated clinical aggressive behavior
- Compare the genetic profile of the aggressive OKC cases with the 
genetic profile of a similar number of OKC cases which did not 
demonstrate aggressive clinical behavior
- Evaluate the possibility of therapeutic implications of genetic 
mutations noted in OKCs
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- DNA sequencing technique investigated 170 genes enrichment-
based targeted panel that simultaneously analyzes DNA and RNA.
The panel targets all coding exons in 170 genes, 55 genes for
fusions and splice variants, 151 single-nucleotide variants (SNVs),
and 59 amplifications. Assessment of fusions, splice variants,
insertions/deletions and SNVs, and amplifications in one assay
using DNA and RNA created efficiencies in sample usage, time, and
cost
- DNA/RNA samples were retrieved, together with H&E-stained
slides for examination. Subsequently, sequencing was performed
on DNA/RNA isolated from formalin-fixed paraffin-embedded
tissue on a NGS platform. The variant and fusion calls were
recorded and interpreted on the software provided by the
manufacturer (Illumina)

Group 1 Group 2

Case 1. PTCH1 Case 1. PTCH1, CDK4

Case 2. PTCH1, CREBBP, ARID1A Case 2. PTCH1, CREBBP

Case 3. PTCH1, KRAS, CREBBP Case 3. PTCH1, CDK4

Case 4. PTCH1, BRCA1/BRCA2, 
MLH1, TSC2, KIT, EGFR, ATR, TP53, 
STK11

Case 4. PTCH1, CDK4

- DNA sequencing of OKCs showed consistent actionable mutations of PTCH1 on

chromosome 9 in all cases of both groups
In group 1, additional actionable mutations were inconsistently identified among the
4 cases of this group, including CREBBP on chromosome 16 and ARID1A on
chromosome 1 in case 2; KRAS on chromosome 12 and CREBBP on chromosome 16 in
case 3; and BRCA1/BRCA2 on chromosome 17, MLH1 on chromosome 3, TSC2 on
chromosome 16, KIT on chromosome 4, EGFR on chromosome 7, ATR on
chromosome 3, TP53 on chromosome 17, and STK11 on chromosome 19 in case 4.
Case 1 showed only PTCH1 mutation
In group 2, additional actionable mutations of amplification of CDK4 on chromosome

12 were consistently found in 3 of the 4 cases (cases 1,3 and 4). Only one case in
group 2 (case 2) showed, in addition, actionable mutation of CREBBP on chromosome
16 without amplification of CDK4

Sample: Group 1/Case 2 Sample: Group 2/Case 3

Group 1 Group 2

- Odontogenic keratocysts (OKCs) are generally aggressive cystic lesions of the jaws that
develop from odontogenic epithelium

- OKCs have putative growth potential, extensive bone destruction, and a high rate of
recurrence. However, some cases are discovered on routine radiographic exam and were
found to be small in size and demonstrate indolent clinical behavior

- Mutation of PTCH1, on 9q22.3-31, has been identified as the etiologic factor responsible
for 90% of the Nevoid Basal Cell Carcinoma syndrome (NBCCS) cases and >30% of
sporadic OKC cases as well as basal cell carcinomas

- The encoded “Patched protein” is involved in the Hedgehog (Hh) signaling pathway, a
key regulator of body patterning and organ development during embryogenesis

- Patched and Smoothened (Smo) act as subunits of a putative Hh receptor complex. Smo
functions as the transducing subunit, blocked by a direct interaction with Patched

- Misregulation of this signaling pathway, caused by inactivation of PTCH1 function
supports the hypothesis that PTCH1 functions as a “tumor suppressor gene”

In 2012 Vismodegib, a chemotherapy was approved for treating basal cell carcinoma, as
antagonist of the Smo receptor which is part of the Hedgehog signaling pathway

- Thus Smo inhibition by Vismodegib causes the transcription factors GLI1 and GLI2 to
remain inactive, thus preventing the expression of tumor mediating genes within the
Hedgehog signaling pathway

1. Genetic profiling in this study seems to separate between two biologically distinct groups of odotogenic keratocysts, indolent and 
aggressive
2. 100% of OKC cases, tested in this study, expressed PTCH1 mutation in contrast to previously reported 30% in non-syndromic OKC cases. 
This is independently reported in a recent study at Case Western University, OH (Personal communication)
3. Additionally, amplification of CDK4, an imperviously reported mutation in OKCs, is found in 75% of aggressive OKC cases (group 2), but not 
in the indolent cases (group 1). Interestingly, a CDK4 inhibitor with potential antineoplastic activity “Palbociclib” has been identified and is 
commercially available
4. The coexistence of PTCH1 gene mutation, along with CDK4 amplification, seems to exert a synergistic action that could be a reason for 
promoting destructive behavior in aggressive OKC cases 
5. PTCH1 mutation and amplification of CDK4 may serve as therapeutic targets for bioavailable antineoplastic drugs, Vismodegib and 
Palbociclib, thereby avoiding invasive surgical treatment for these aggressive OKC cases


