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ABSTRACT

ABL kinase domain (KD) mutation is the major mechanism associated with
resistance or suboptimal response to tyrosine kinase inhibitors (TKI) in BCR-ABL-positive
chronic myeloid leukemia (CML) patients. At present, no data currently exists with respect to
the KD mutations in the Southeast Asian CML patients. The frequencies and types of mutations
were determined in patients undergoing 1% generation (imatinib) and/or 2" generation
(nilotinib/dasatinib) TKI therapy. This study also asked if the KD mutations could be detected
in the naive CML cases without prior drug exposure. Denaturing high performance liquid
chromatography (DHPLC) was selected as a mutation screening method in patient samples with
wild-type and known KD mutated cell lines used as controls. Direct sequencing was performed
when an abnormal DHPLC profile was observed. In addition, a single-tube allele specific-
polymerase chain reaction (AS-PCR) was developed to specifically detect T315I resistant
mutation which is strongly associated with therapeutic failure. Among 171 CML cases (80
naive, 91 TKI-exposed), 21 types of mutations were discovered in 37 CML patients including
13 known mutations and 8 previously unidentified mutations. Thirty cases had a single mutation
while 7 cases had multiple mutations. Twenty-four percent of patients receiving first-line
imatinib, 63% of imatinib-resistant patients receiving 2" generation TKI, and 75% of patients
treated with front-line 2" generation TKI had KD mutations. Interestingly, 9% of TKI-naive
CML patients were also found to carry the mutations (3.7% of newly diagnosed cases and 19.2
% of hydroxyurea-exposed cases). Five novel KD mutations were discovered in the naive cases
and three in the TKI-exposed cases. Mutations in the naive cases were mainly localized in the
C-helix domain and SH3 contact site whereas in the TKI-exposed cases predominantly in the
drug contact site, P-loop, and catalytic domain. Overall, the most frequent mutation was T315I
(24.3%), which was identified only in the TKI-exposed cases, followed by Y253H, M351T, and
G250E. AS-PCR was able to specifically detect T315] mutant bands in the dilution mixtures
containing as low as 0.5-1%. The detection sensitivity of DHPLC was 1.5-3% dilution whereas
sequencing was unable to detect below 6.25% dilution.

In conclusion: 1) Thirteen known and 8 novel KD mutations were identified in the
present study which represents the largest series ever reported from Asia; 2) Various types of
sensitive and resistant mutations were detected in the naive CML patients, suggesting that
naturally occurring KD mutations were present in the leukemic cells prior to drug exposure; 3)
Mutations in the naive cases were predominantly localized in the different domains from the
TKI-exposed cases and T315l potentially arises as a result of drug exposure as it was
completely undetectable in the naive cases; 4) A single-tube AS-PCR was developed and
represents a rapid and sensitive screening method for T3151 resistant mutation. Detection of the
most resistant leukemic clone in CML patients undergoing TKI therapy should be feasible with
this simple and inexpensive method.
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