Transcriptomic profiling of parathyroid tumors reveals
T GI L distinctive molecular characteristics of carcinoma and adenoma
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lacking effective therapeutic intervention. In this study, we compared mutational pro- '3 = 0 o
file of parathyroid carcinoma, adenoma, and normal parathyroid tissue using RNA-Seq 1 = 2 Nonsense Mutation
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based transcriptomics analysis and whole-exome sequencing. A total of 50 parathy- =—— -
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roid specimens [parathyroid carcinoma (n=12), adenoma (n=28), and normal tissue
as nonsense or frameshift, and 4 of them (P5, P6, P11, and P22) were two-hit mutation

incidentally obtained from thyroidectomy for various reasons (n=10)] from 50 individ-

that already had germline mutation at different position in CDC73. A germline muta-

uals (women n=41, 80%) were analyzed. CDC73 mutation was found in 7 of 12 carcino-
tion of CDC73 was also found in 5 samples, all of which were truncating mutations,

ma specimens, which harbored germline mutation in 6 of them.
and all found upstream of the gene. There were no highly repetitively mutated genes

= other than CDC73, but the mutations on KMT2D and CCDC40 were all damaging vari-
= ant or COSMIC variant, suggesting that these genes may had some effect on the tum-

Transcriptional profiling revealed 647 carcinoma-specific differentially expressed
genes (DEGs) compared to adenoma and normal tissues. Hierarchical clustering with

carcinoma-specific DEGs detected two distinctive clusters (carcinoma clusters vs.
== origenesis. In the group of CDC73WT, somatic mutations on general tumor suppressor
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normal and adenoma clusters). Carcinoma-specific DEGs include upregulation of

WT1, SLC17A8, ANGPTL4, PRUNE2, MYC and downregulation of PIK3C2G. Carcino- P R L EEEEL TR L Y suchas TPo3and RAS, orWINT Slgna“hg pathwéy SEnes suh s PRATZ were ]foundf
ma-specific DEGs were associated with MYC targets, G2M check point, and epithelial | | | | PRERTTEEIES | The number of somatic variants found in the coding region was significantly higherin
" : : : Hierarchical clustering of the entire samples were performed using 1,110 carcino- the CDC73Mut group, suggesting that the disruption of DNA repair mechanism is fre-
mesenchymal transition pathway by gene set enrichment analysis. Among carcino- . , , : ..
ma-specific DEGs, and all carcinomas were completely clustered without misclassifi- quent.

mas, CDC73Mut and CDC73WT differ by 393 DEGs, which revealed association of
CDC73Mut with MYC targets whereas CDC73WT was associated with epithelial mesen-

chymal transition. (Immunohistochemistry staining of FFPE samples revealed relative-

cation. Further, we performed 2-axis DEG analysis with various cut-off combinations, Allele-specific expression of CDC73 in parathyroid carcinoma

and hierarchical clustering was performed with corresponding carcinoma-specific For 10 carcinoma samples in this study, paired sequencing data sets of normal DNA,

DEGs. As a result, only 597 carcinoma-specific DEGs found at the most severe cut-off tumor DNA, and tumor RNA were collected, allowing us to examine copy number

ly high WT1 expression in carcinoma compared to adenoma and normal tissues.) In

(padj<0.01 & log2 fold change > 2) were sufficient to completely classify carcinomas.

summary, parathyroid carcinoma had distinctive transcriptional profiles compared to status and ASE (allele-specific expression) all at once. Therefore, we focused on the
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and a total of 20 WES data were generated by adding matched blood samples ob-

WT1 positive carcinoma sample WT1 negative adenoma sample

tained with the consent of the patient.

Upregulation on WT1 has been reported in several cancers, and its reproducibility is

relatively high, making it easy to use as a simple molecular marker for diagnosis. = Parathyroid carcinoma had distinctive transcriptional profiles compared to nomral
RE SULT S Therefore, we further focused on WT1. The expression of WT1 was subdivided accord- parathyroid tissue and parathyroid adenoma.
ing to CDC73 mutation status, significance was found only in the CDC73Mut group. IHC = Carcinoma-specific DEGs including WT1 can function as distinctive diagnostic markers.
staining result also showed WT1 positive only in CDC73Mut carcinoma samples (4 out = There were no highly recurrent mutant genes other than CDC73.
ee : . . : of 7 CDC73Mut carcinomas), and none of CDC73WT carcinomas, adenomas, and = Atwo-hit mutation of CDC73 was found in many carcinoma patients, and the expres-
Identification of differentially expressed genes of parathyroid carcinoma
normal tissues were stained. sion of late-hit copy was found to be asymmetrically high.
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Padj < 0.01

Among the somatic variants obtained from WES of 10 carcinoma DNA samples, only 9

mutated genes were observed in two or more samples, and the most frequent mutat- REFERENCES
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