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Genetic mutation selection and risk stratification in thyroid cancer evolution
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Major driver mutations in thyroid cancer include RET/PTC rearrangement, NTRK

rearrangement, BRAF mutation, and RAS mutation, and papillary and follicular carcinomas have RAS
mutation as a common genetic abnormality. In this study, we analyzed the mechanism of gene mutation
selection and molecular profiling-based diagnosis and risk classification of thyroid cancer. Gene
mutation selection is a question of how chromosomal and genetic abnormalities in specific tumor
types are selected for and what the consequences of selection are. The results of this study provide
mechanistic insights into the selection of genetic variants in thyroid cancer evolution based on
molecular profiling and provide a rationale for stratified risk classification of thyroid tumors.



Kondo
T et al. Nat Rev Cancer 2006, Kondo T et al. Cancer Res 2007, Kondo T et al. Clin
Cancer Res 2007 RETIPTC BRAF MAPK
(Kondo et al. Hum Pathol
2007) TP53 CTNNB1 TERT
Ohishi N, Kondo T et al Mod Pathol 2017
DNA

Kondo T et al. Endocrinol Metab Clin North Am 2008, Kondo T et al. Lab Invest

2009 RUNX2
. SEERREN
Niu D, (Chromosomal instability)
Kondo T et al Lab ‘ PAXS-PPARGE &R
Invest 2012 RET/PTCHIEFX Aneuploidy, LOH 25-63%
13-43%
A5 n igRa » TR
de novo carcinogenesis RASZTR
BRAFEER 40-53% Adenoma-Carcinoma Sequence
29-69%
RASE® —REFLEMN
0-21% (Single nucleotide instability)
RETIPTC BRAF RAS

RAS



RAS BRAF

RETIPTC PAX8-PPARG
i 7% 7,)2;05 e Dead
—_— v F
~5 End

JERe AU F EEE

= Mochizuki K
ochizuki ,

ROt F=E
Kondo T et al

BRAFZ R - Histopathol 2010
—_— FLEEIE
" noninvasive follicular thyroid neoplasm with papillary like nuclear
features  NIFTP “ " well differentiated tumor of
uncertain malignant potential FT-UMP NIFTP
4 WHO 2017 NIFTP RAS
NIFTP  BRAF
NIFTP
BRAF
NIFTP HE HE AS-PCR RT-PCT Sanger  Sanger  Sanger  Sanger  Sanger
S5€(q S€( S€Q S€Q S€(
NRAS BRAF BRAF . . - .
Case Q6IR V60OE  VGOOE RET/PTC BRAF NRAS HARS KRAS TERT
1 - - - - Wild Wild Wild Wild Wild
2 - + + - wild  Wild  Wild  Wid  Wild BRAF
3 - - - - ND Wild Wild Wwild Wwild
4 - + + VEOOE  Wild  Wild  Wild  Wild NIFTP
5 - - - - ND Wild Wild Wild Wwild
6 - + + - VG600E Wild Wild Wild Wild
7 - + + - VG6O0E Wild Wild Wild Wild
8 - - - - ND Wild Wild Wild Wild
9 - + + V600E Wild Wild Wild Wild
10 + - - - ND Wild QG61R Wild Wild
11 - + + - VGO0E Wild Wild Wild Wild

[35)
t

- - - Wild Q61R Wild Wild Wild

/ (genotype-phenotype/morphology)



WHO

2017 2019
WHO
Q) BRAF VV600E TERT
Odate et al. Endocr Pathol 2021
BRAFV600E TERT
BRAF VV600E TERT
2 NIFTP BRAF V600E RAS

NIFTP  RAS



4 4 0 0

Odate Toru Oishi Naoki Kawai Masataka Tahara Ippei Mochizuki Kunio Akaishi Junko Ito 32

Koichi Katoh Ryohei Kondo Tetsuo

Progression of Papillary Thyroid Carcinoma to Anaplastic Carcinoma in Metastatic Lymph Nodes: 2021

Solid/Insular Growth and Hobnail Cell Change in Lymph Nodes Are Predictors of Subsequent

Anaplastic Transformation

Endocrine Pathology 347 356
DOl

10.1007/s12022-021-09674-1

Odate Toru Oishi Naoki Vuong Huy Gia Mochizuki Kunio Kondo Tetsuo 9

Genetic differences in follicular thyroid carcinoma between Asian and Western countries: a 2020

systematic review

Gland Surgery 1813 1826
DOl

10.21037/gs-20-356

Vuong Huy Gia Ngo Hanh Thi Tuyet Bychkov Andrey Jung Chan Kwon Vu Trang Huyen Lu Kim 128

Bach Kakudo Kennichi Kondo Tetsuo

Differences in surgical resection rate and risk of malignancy in thyroid cytopathology practice 2020

between Western and Asian countries: A systematic review and meta- analysis

Cancer Cytopathology 238 249
DOl

10.1002/cncy . 22228

Vuong Huy Gia Ho An Thi Nhat Tran Thao T. K. Capdevila Jaume Benekli Mustafa Nakazawa 41

Tadao Katoh Ryohei Kondo Tetsuo

Efficacy and toxicity of sorafenib in the treatment of advanced medullary thyroid carcinoma: A 2019

systematic review and meta- analysis

Head &amp; Neck 2823 2829

DOl
10.1002/hed. 25832




61

2020

59

2021

WHO

67

2021

62

2021




LBC

62

2021

http://nerdb-re._yamanashi.ac.jp/Profiles/318/0031760/profile.html

http://human-pathology.yamanashi.ac.jp/

(NAKAZAWA Tadao)

(10345704) (32653)

(Mochizuki Kunio)

(10377583) (13501)

(Oishi Naoki)

(90623661) (13501)







