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Analysis of diversity in tyrosine kinase inhibitor resistance in mast cell
tumors toward establishment of individualized therapy
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This study indicates that accumulation of KIT mutations due to TK inhibitor
exposure is important for TK inhigitor resistance in mast cell tumors, which results in TK
inhibitor-resistant secondary mutations in KIT. In addition, it was shown that ultra-trace amounts
of TK inhibitor-resistant clones may pre-exist in tumor tissues. On the other hand, although various
mutations of KIT are detected in canine mast cell tumors, it was not possible to predict whether or
not TK inhibitor resistance would occur based solely on the site and type of mutation. Therefore,
it was considered that development of highly accurate and extensive genetic analysis system, such as
next-generation sequencing analysis, for detection of KIT mutation and further functional
characterization the mutant KIT proteins are important in order to establish individualized
therapies to overcome TK inhibitor resistance.
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MC1 VI-NC VI MCZCVI B Cloned VI-MC cells
cvl- Mutation Toceranib-sensitive Toceranib-resistant
Parental  cVI- cVI- trvI- trvI-
KIT  Nucleotide Amino acid Exon VI-MC MC1 MC2 MC1 MC2
c.1349A>T p-Glu450Val 8 223 235 209 383 14.9
c.1523A>T p-Asn508Ile 9 80.9 79.4 81.0 85.0 85.8
c.2037T>A p-Asn679Lys 14 - - - - 36.7
€.2456A>T p-Asp819Val 17 - - - 36.8 -
€.2456A>G p.Asp819Gly 17 - - - - 26.3
v _MCK IT c.2418G>T p-Lys806Asn 17 - 0.7 - - -
c.2513A>G p-Glu838Gly 18 1.9 25 - 19 -
Table 1 c.2515A>G p-Ser839Gly 18 - 2.9 - - -
c.2579A>G p-Glu860Gly 18 24 3.7 2.0 2.7 2.0
TK ¢.2579A>T p.Glus60val 18 - 1.8 - - -
-. not identified.
trvVI-MC1 trvl-MC2; Fig. 1 trVI-NMC1 trvI-MC2
KIT KIT
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