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Figure S1. Quality control and cell proportion analysis of single-cell RNA-seq
data.

(a—d) Quality control metrics of single-cell data, including filtering thresholds, gene
counts per cell, and mitochondrial gene content. (e) Stacked bar plot showing the
distribution of ten annotated cell types across all samples. The y-axis indicates the

relative proportion of each cell type, and the x-axis represents individual samples.
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Figure S2. Heatmap of top marker genes across identified cell clusters.
Expression heatmap showing representative marker genes used to annotate the ten
major cell types identified in the single-cell dataset. indicates relative gene expression

levels.

N v

,I \WMMNM\

‘v‘WW\MwamHHhN\\HH\\ H:“ﬂl‘

; ‘ H

JWHH‘Jl‘ }

HiEs ,l..':".' i

|‘m

M
i
e

WPW

”“

i Ll ;

‘ MW g {

.‘\“‘m | | W

A o o X

mmm@HM

HWIH\ M

! IW||

I

Ay



14
15

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

blue
[ RgS10
Gpxi
H%-Dnm‘;DnA ‘ o

HLASDQBT. . HLASDPB1

M’CZ

I§5F6

FQMP
HLASDPAT FQER1G  HLAsDRB1

CIECTA Do ey
TYGOBP. | HLADMA

NF IHL%DQA b N

AﬁPC{i
WTB

B4X
ﬂ’TI T"S

TR
red

CyPK? U§ P18
EgSTH
%SB
R§AD2 MX 1 %QSL

flﬂ Igl T3

EI;ZAK2

flﬁ IgG 15 IgITZ

HERCS MXZ

IiGZO Q’GE

IﬂTM1

N FCSA
D%X 60L
SéMDQ

[E135
syens &7

)‘AF1

brown

RERP TAgSTD2

S1‘0A 13

WiDC2

£goAM
&V glu
C‘DN"; aLPI : @T19
Kgris. g s
Wysédhms:ga“z @V
A8t
@ %PV

C‘DN4

TI‘4SF 1

T%?AN 1
C‘CL 14

turquoise

DHSP1 60 S

gJBG
g R2

gﬁ.’i
I§T1 %K 1 ZgPSG

%GN M§4A6A

FpL2

AL8X5AF‘ %9T3 WDA

CH1 76773J23.1

GBFHBS
YgHAH 613

LéTAF
56L2A 1

CgTL 1

BB
Nggaia AB1S2

green
AgAP2 ANASET2
TBXAST

F%;R.?A (g QB
ILG‘4A7 (goc @81

M/g?CKS (EOA CgAH1

TM@M 76A

RI*\SEG

gSC

L&R&t
TM@J 1768 gRN

IQJZB %SFH

Mgs T2
A%?RA3

FGGR1A
LglRI %3

MGAT4A TigpSF1
yellow

spB1 wgc1
RSAP

%TSL
ABOC 1
gJ 14 %ABZ
»g’OE FBLHZ
M64A4A 67 L @' SD
FBGRT SL840A 1

?965 68163

SL8OZBI

A@FB

H%QSE 1

CBE G1
65R34

BLTP

g
yAF Gu

Figure S3. Co-expression networks of the six gene modules identified by

hdWGCNA.

Network visualization of the top hub genes in each of the six modules (blue, brown,

green, red, turquoise, and yellow) constructed via hdWGCNA. Each node represents

a gene, and each edge represents a significant co-expression relationship. The density

and connectivity within each module reflect the degree of intra-modular co-regulation.
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Figure S4. Visualization of differentially expressed genes between high- and low-
risk groups.

(a) Circular dendrogram of DEGs based on hierarchical clustering. Colors represent
gene expression levels, with red indicating upregulation and blue indicating
downregulation in the high-risk group. (b) Heatmap showing the expression profiles of

DEGs across samples.
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Figure S5. Correlation between risk score and immunotherapy response
indicators.

(a) No significant correlation was observed between risk score and T cell dysfunction
score (R =-0.017, p = 0.74). (b) A weak but significant positive correlation was found
between risk score and T cell exclusion score (R = 0.11, p = 0.037). (c) No significant
association was detected between risk score and microsatellite instability (MSI)
expression signature (R = —-0.033, p = 0.53). (d) Risk score was not correlated with

CD274 (PD-L1) expression (R =-0.014, p = 0.79).
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Figure S6. Immune cell infiltration and tumor microenvironment characteristics

between high- and low-risk groups.

(a) Stacked bar plot showing the estimated proportions of various immune cell types

in each sample, stratified by high- and low-risk groups. (b) Heatmap illustrating

correlations between key genes and immune cell subtypes. *p<0.05, **p<0.01,

***p<0.001, ****p<0.0001. (c) Boxplot comparing immune cell infiltration levels and

tumor microenvironment scores (ImmuneScore and MicroenvironmentScore) between
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high- and low-risk groups. Significant differences were observed in several immune

cell types and microenvironment scores. *p<0.05, **p<0.01, ***p<0.001.
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Figure S7. Expanded drug sensitivity analysis in high- and low-risk groups.
Scatter plots showing the correlation between risk score and predicted IC50 values for

29 candidate compounds based on GDSC2 data.
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Figure S8. Expression patterns and prognostic significance of SMYD3,
DNAJB1, and HSPAG in thyroid cancer.

(a) Boxplots showing the expression levels of SMYD3, DNAJB1, and HSPAG between
low- and high-risk groups. SMYD3 exhibited significantly higher expression in the high-
risk group compared to the low-risk group. (b—d) Kaplan—Meier survival curves
stratified by the median expression levels of SMYD3 (b), DNAJB1 (c), and HSPAG (d)
in TCGA-THCA patients. High SMYD3 expression was significantly associated with
poor overall survival (log-rank p = 0.0024), while DNAJB1 and HSPA6 showed no

statistically significant prognostic value.



