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The screening of somatic mutations using whole exome sequencing in brain
malformations
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We performed whole exome sequencing using paired samples from Sturge Weber
syndrome and FCD Type llb subjects and further investigated using deep sequencing. We identified
lesion-specific somatic GNAQ mutation in individuals with Sturge Weber syndrome and MTOR mutations
in individuals with FCD Type Ilb. Functional analyses showed that phosphorylation of ribosomal
protein S6 in FCD Type Ilb brain tissues with MTOR mutations was clearly elevated compared with
control samples. Transfection of any of the four MTOR mutants into HEK293T cells led to elevated
phosphorylation of 4EBP, the direct target of mTOR kinase. These findings suggest that mutations in
MTOR are likely to cause hyperactivation of the mTOR signaling pathway and induce dysregulation of
growth of neurons and glia, or presumably of their progenitors during brain development. MTOR
mutations are sensitive to rapamycin, therefore, mTOR Inhibitors would be able to alleviate
intractable epilepsy caused by MTOR mutations.
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1. SWS GNAQ
Sample Read depth Mutant allele Frequency (%)
Affected Normal Affected Normal
| 289,312 2,676,243 5.69 0.03
1,170,532 561,208 4.03 0.05
3 566,890 1,128,199 0.03-0.06 0.03
4 996,691 1,556,151 0.16-0.28 0.03
5 490,977 471,499 5.04 0.04
6 930,173 409,196 6.14 0.04
7 639,834 635419 4.1 0.04
8 1,277,805 1,128,803 7.59 0.03
9 622,186 1,128,803 8.06 0.01
10 387,543 432,693 0.03-0.04 0.03
1 65,437 20,297 377 0.04
12 253,920 230,876 6.17 0.44
13 611,093 441,137 391 0.03
14 578,857 1,244,217 8.94 0.04
15 739,125 887,628 3.66 0.03
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