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Prediction of timing of driver mutation and distant metastasis in lung
adenocarcinoma
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Information on genetic hetero?eneit between primary and metastatic tumors
in a lung cancer patient was subjected to mathematical modeling to deduce the timing of driver
mutation and distant metastasis. Whole exome sequencing data of fourteen pairs of primary and
metastatic lung tumors were obtained and used to identify somatic mutations shared by both tumors
and those specific for the primary or metastatic lung tumors in each patient. The data coupled with
factors reflecting tumor proliferation rates, which were estimated from sequential data of Computed
Tomography (CT) examination, enabled the establishment of a prototype model. According to this
model, the timing of driver mutation and distant metastasis was indicated to widely vary among
cases. The information would be a basis for precision prevention and therapy of lung cancer and
would also generate a new area of cancer study translating mathematical modeling in to the clinic.
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BR0038 F 47 0 EGFR pT1bNOMO IA 45

BR0121 F 52 9 EGFR pT2aN2MO A 40

BR0225 M 66 70 EGFR pT1bN1MO A 105

BR0227 M 37 0 EGFR pT3NOMO B 7

BR0228 F 61 0 EGFR pT2bNOMO B 75

BR0231 M 49 48 EGFR pT2aN1MO A 24

BR0232 M 59 50 EGFR pT2aN1M0 A 40

BR0226 F 71 0 KRAS pT2aNOMO IB 26

BR0135 pT2aN1MO
_--_—_-—

BR0008 pT2aN1MO

BR0043 M 68 48 - pT2aN1MO IIA 5

BR0229 M 64 0 - pT2aN1MO A 26

BR0230 F 43 0 - pT2aN3MO 1IIB 22
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