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Association between oncocytic morphology of thyroid tumors and loss
of MIEAP expression through epigenetic regulation

Zhanna Mussazhanova', Mika Shimamura®, Hirokazu Kurohama'), Masahiro Ito®,

Hiroyuki Yamashita®, Masahiro Nakashima®, Yuji Nagayama?

YDepartment of Tumor and Diagnostic Pathology, 2Department of Molecular Medicine,
Atomic Bomb Disease Institute, Nagasaki University, ¥National Hospital Organization

Nagasaki Medical Center, ¥ Yamashita Thyroid Hospital

Background: Oncocytic follicular tumor (OFT) of the thyroid is composed of large
polygonal cells with eosinophilic cytoplasm that is rich in mitochondria. OFT frequently
has the mutations in DNA encoding the mitochondrial electron transport system complex
I. However, the mechanism for accumulation of abnormal mitochondria is unknown. A
non-canonical mitophagy system was recently identified, and mitochondria-eating
protein (MIEAP) plays a key role in this system. We hypothesize that accumulation of
abnormal mitochondria could be attributed to loss of MIEAP expression in OFT, and
analyzed the expression of MIEAP and its epigenetic regulation in OFT and the effect of
MIEAP induction on phenotype of an OFT cell line XTC.UCI1.

Materials & methods: Total 56 FFPE cases from 38 OFTs and 18 classical FTs (CFTs)
and 2 cell lines, XTC.UC1 and Nthy-ori3-1 as a normal follicular cell line, were used for
IHC. Genomic DNA was used for methylation specific PCR of the MIEAP promoter.
MIEAP cDNA was transduced into XTC.UCI1, and the amounts of mitochondria were
determined by PCR for mitochondrial DNA and mitochondrial staining.

Results: THC revealed positive expression of MIEAP in 95% CFA, but in 5% OFT.
MIEAP immunoreactivity was found in Ori3-1 but not XTC.UCI. The promoter
methylation was detected in 38% OFT and XTC.UCI1, but not in CFA or Ori3-1.
Exogenously induced-MIEAP reduced amounts of mitochondria.

Conclusion: Our results show an association between oncocytic morphology of the
thyroid tumors and loss of MIEAP expression through epigenetic regulation, suggesting

a pathologic role of MIEAP inactivation in OFT.
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