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Abstract

Project Code : RSA5980053

Project Title : Salivary and serum proteomic analyses to monitor treatment response
and early detect recurrence and/or metastasis in canine oral melanoma

Investigator : Assoc. Prof. Dr. Gunnaporn Suriyaphol

E-mail Address : Gunnaporn.V@chula.ac.th

Project Period : 3 years 5 months (16 June 2016 — 30 November 2019)

Oral melanoma is one of the most common and aggressive oral malignancies in dogs
and often found at the late-clinical stages. The present study aimed to use Matrix-assisted
laser desorption/ionization with time-of-flight mass spectrometry (MALDI-TOF MS), Liquid
chromatography-tandem MS (LC-MS/MS) and In-gel digestion coupled with mass spectrometry
(GeLC-MS/MS) to search for particular peptide mass fingerprints (PMFs) and conceivable
biomarkers in serum and saliva of dogs with early- and late-stage oral melanoma (EOM and
LOM, respectively), OM treated with surgery and chemotherapy, oral squamous cell carcinoma
(OSCQ), benign oral tumors (BN), and periodontitis and healthy controls (CP). Specific peptide
fragments from peptide mass fingerprints (PMFs) were sequenced by LC-MS/MS and BLAST-
searched with mammalian protein databases. Western blot analysis was used to confirm
protein expression of the diseases. Expressed protein sequences from western blots were
verified by LC-MS/MS. The results of salivary proteomics using MALDI-TOF MS showed unique
peptide fragments appeared in the tumor groups (EOM, LOM, OSCC and BN), in the LOM and
OSCC groups and in the CP controls. Western blot analysis exhibited increased expression of
sentrin-specific protease 7 (SENP7) in OSCC and Toll-like receptor 4 (TLR4) in LOM and OSCC,
compared with the CP group. The expression of nuclear factor kappa B (NF-KB), a TLR4 partner,
was notably increased in OSCC compared with CP, BN and EOM and in LOM compared with
EOM. For the GeLC-MS/MS-based salivary proteomic profiling, increased expression of protein
tyrosine phosphatase non-receptor type 5 (PTPN5) was shown in all tumor groups compared
with the CP group. Marked expression of PTPN5 was also observed in LOM and OSCC
compared with that in BN and EOM. In addition, tumor protein p53 (p53), which appeared in



the PTPN5—drug interactions, was exhibited to be expressed in all tumor groups compared
with that in the CP group. For the salivary proteomics of LOM treated with surgery and
chemotherapy drugs, carboplatin, for 1-7 times. In dogs with short-term survival (less than 12
months after surgery), a significantly increased ratio of free ubiquitin D (fUBD) to conjugated
ubiquitin D (cUBD) was shown in the pre-surgery stage (PreS) compared with that after being
treated with surgery and carboplatin for 2, 4 and 5 times (AT2, AT4 and AT5). In addition, the
ratio was also shown to be significantly augmented in PreS group with short-term survival
compared with that in PreS group with long-term survival (more than 12 months after surgery).
In addition, the expression of fUBD was enhanced in PreS compared with that of AT2 in STS
group. In conclusion, discrete clusters of EOM, LOM, OSCC, BN and CP groups and potential
protein candidates associated with the diseases were demonstrated by salivary and serum
proteomics. Western blot analysis verified SENP7, TLR4, NF-KB, PTPN5 and p53 as potential
salivary biomarkers of canine oral tumors. A ratio of fUBD to cUBD in PreS was plausibly shown

to be a potential prognostic biomarker for survival in dogs with LOM.
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