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Primary Squamous Cell Carcinoma of the Thyroid Has a Molecular Genetic Profile
Distinct From That of Anaplastic Thyroid Carcinoma: A Whole Exome Sequencing
and Gene Expression Profiling Study

Ye M, Guo Z, Xu J, et al. Am J Surg Pathol. 2024 Aug 1;48(8):1024-1031.
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FRAR B - B B2 98 squamous cell carcinoma, SCC 13 FURBREEPEREEE D 0.5% A
o, HURERAR 3 {UIE anaplastic thyroid carcinoma, ATC & Rk IC 20H ICHET 3
5TV EHARBIESCH 5, WHO 775 4 Tl SCC & ATC i3illofEE L LT
L Tz 23, WHO 2355 5 Tl SCC % ATC DIEREF &2 — v & LT
Wb, Lo L, MEODTERITFTCHL2ICINTHARWZ®, SCC & ATC
DRTFBIEFHI T 7 74 ) v 7L BIEFHAR T 7 74 ) v 7O % T -
726

2000 4F 1 H 25 2023 4F 6 A £ ToOHMEICHTA ARJERE T SCC L2l d i
72 15 fEF], ATC & Z2Wr X vz 15 fE @ FFPE 2> b % i - B8 L . whole
exome sequencing, WES (hgl9 alignment) & RNA sequencing, RNA-seq (GRCh38
alignment) 23T 372, 2 BEHD variant D 7 %% maftools % W Torifrds L U
HiL &7z, RNA BEBAEK WD 5113 RIN ABEEEELU T OREGNIFRIF & 11,
SCC3 fil & ATC3 #9125 RNA-seq X 4L, FEFIZZ#)lX DESeq2 THT X N7z,

BRAF, DPCR1, PCYOXIL, BRSK2, NRGI, PRRI4L, TETI, VAMP4 7* 2 B[l CHE
(ZEHBMIER UICERSEESR > Tk 0., TETI %&£ T ATC T4 A
b7z (Fig. 2A,2B), WX NZNTH S N7-EL TEBSEE D& 20 BT
R LTH B &, MEEDOZEBRETICIE VA A S L7z (Fig. 2C, 2D), ¥ 7=,
ZEGER T oM@ LMoo Bl AT . WL R o T 7 (Fig.
2E, 2F), M ©H & (log2FC>[1], KA p<0.01)IC FHEHLH 3 2 EIz T
differentially expressed gene, DEG % 2047 & Y (Fig. 3A). £ oz M7z 7 XA X
— T C I TR L BT IC R A BB F 3 5 72 o T\ 72 (Fig. 3B), DEG % v
7= GO ¥ X U KEGG enrichment fi##T#5 5 % Fig. 3C,3D IC/RE T35, DEG %
FA 72 BRS04 b MR A 27 F A & — IS 5Bl & #u(Fig. 3E). B8 2 7 2 %
— AT b F IR WA R S L7 (Fig. 3F).
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Fig. 1. Morphology of primary SCC of the thyroid and ATC. (A) Primary SCC of the thyroid with
original magnification:x100. (B) Primary SCC of the thyroid with original magnification:x400. (C)
ATC with original magnification:x100. (D) ATC with original magnification:x400.

TABLE 1. The Immunophenotypic Characteristics of the Study Cohort

Results of the i histochemical staining
Cases Ki67 Calcitonin PAX8 TTF-1 P40 P63 CD5 CDI117 CKI19 Galectin-3 P53 TG CyclinDl MC CD56 CK(Pan) S100

scc
1 30%+ - e ¥k - b + -
2 + =  F = = 60%+  60%+ + = + = - + =
3 = - = + + - - o 1%+ - + = -
4 30%+ = = + o+ - - + + - +
5 60%+ - + - + o+ - - + + - - 60%+ - -
6 80%+ = + = + o+ = = + - + - + - +
7
8 - - + o+ - -
9 + - + + = - + +
10 - + + + o+ - - + + -
11 + - + o+ - - +
12 - + + o+ - -
13 = = + + = = +
14 + = + + - -
15 10%+ = + = + + + + - -
ATC
1 = - + + - +
2 + + = 2 + + . +
3 - & = + 90%+  60%+ + + +
4 20%+ - - + + - + + + - -
5 90%+ - = = + + = = +
6 + - L . + + +
7 50%+ = - =i - + 85%+ focal+ + - = + -
8 50%+ = + - - - -
9 - - - + 0%+ - 30%+ - - +
10 - + + - + - 60%+ - - -
11 10%+ + = e = + =
12 80%+ s + * e 30%+ + 30%+
13 40%+ - - + + + + + - + + = focal+
14 10%+ = + -
15 70%+ - + - +  focal+ focal+ =
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SCC (n = 15) v/s ATC (n = 15) scc ATC OR P-value SCC (N = 15) ATC (N = 15)
e BRAF [} 8 Inf
0% BRAF
- DPCR1 1 8 14.509
% DPCR1
e PCYOXTL 1 8 14.509 %
% I PCYOXTL
- BRSK2 o 5 Inf
0% BRSK2
- NRG1 o 5 Inf
0% NRG1
.- PRR14L o s Inf
0% PRR14L
-— TET1 5 [} 0

3% TET1
—a VAMP4 o 5 Inf »

o 1 2 3 0% VAMPS

Odds ratio with 95

% Gl ’ "
Lt ot BCE I FASAEO) = Missense_Mutation ® Multi_Hit

In_Frame_Del

C Altered in 15 (100%) of 15 samples. D Altered in 15 (100%) of 15 samples.
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Fig. 2. Molecular genetic features based on WES. (A) Forest plot of differentiated mutated genes
with P<0.05. (B) CoOncoplot of these significantly different genes in primary SCC of the thyroid
and ATC samples. (C) The Oncoprint of primary SCC of the thyroid. Genetic alterations are shown
by different colored bars based on mutation types. Mutated genes are listed on the left, and denoted
by individual rows. All samples are presented as columns and mutation frequency (%) are listed on
the right. (D) The Oncoprint of ATC. (E) Somatic interactions of primary SCC of the thyroid. (F)
Somatic interactions of ATC.
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Fig. 3. RNA sequencing-based analyses. (A) Volcano plot. Horizontal coordinates represent the log2
fold change of the genes in the 2 subgroups, and vertical coordinates represent the significance level
of the gene expression differences. Upregulated genes are represented by red dots, and
downregulated genes are represented by blue dots. (B) Pretty heatmap. The colors in each box reflect
the values obtained by homogenizing the expression data between the 2 subgroups of samples, so
that when comparing the heatmap horizontally, red indicates high gene expression and blue indicates
low gene expression. (C) GO function enrichment map. (D) In KEGG pathway enrichment map, the
top enriched signaling pathways sorted by number of genes enriched. The calcium signaling
pathway was highly enriched and is located at the top of the graph. (E) Principal component analysis
based on differentially expressed genes showed an overall separation across the 2 subgroups. (F)
Cluster dendrogram of the 2 subgroups. Unsupervised clustering analysis showed the 3 primary SCC
of the thyroid samples clustered together and were different from other 3 ATC samples.
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