SUPPLEMENTARY FIGURES

Single-tissue eQTL

Tissue Samples NES p-value  m-value NES (with 95% CI)
Brain - Cerebellum 209 1.32 3.7e-18 1.00 ——
Brain - Hypothalamus 170 1.29 2.9e-16 1.00 ——
Pituitary 237 1.20 3.1e27  1.00 —
Brain - Cerebellar Hemisphere 175 1.18 2.0e-12 1.00 —_—
Brain - Spinal cord (cervical c-1) 126 1.17 2.1e-7 1.00
Brain - Substantia nigra 114 0.959 3.3e-5 1.00
Brain - Cortex 205 0.954 3.0e-17  1.00 ——
Brain - Caudate (basal ganglia) 194 0.913 2.6e-10  1.00 ———
Brain - Amygdala 129 0.897 1.8e-8 1.00 ——
Brain - Frontal Cortex (BA9) 175 0.875 1.8e-10 1.00 e R —
Brain - Anterior cingulate cortex (BA24) 147 0.831 8.8e-8 1.00 ——
Brain - Hippocampus 165 0.778 5.3e-8 1.00 R —
Brain - Putamen (basal ganglia) 170 0.762 2.0e-7 1.00 ——
@ Testis 322 0.706 3.1e-17 1.00 —
® Artery - Aorta 387 0.692 26e17  1.00 ——
Prostate 221 0.689 6.1e-11 1.00 —
® Pancreas 305 0.644 6.4e-8  1.00 —_—a—
Ovary 167 0.560 4.7e-6 1.00 ———
Brain - Nucleus accumbens (basal ganglia) 202 0.558 3.5e-7 1.00 ——
® Atery - Tibial 584 0547  63e20 1.00 ——
® Spleen 227 0.546 18e-17  1.00 —_——
Kidney - Cortex 73 0.523 0.06 0.965
@ Thyroid 574 0498  11e22  1.00 —-
Muscle - Skeletal 706 0.452 7.6e-17  1.00 --_
@ Small Intestine - Terminal lleum 174 0.436 1.7e-11 1.00 ——
@ Uterus 129 0.364 0.005 1.00 e —
L] Esophagus - Muscularis 465 0.347 2.1e-13 1.00 —ﬂ—
@ Cells - EBV-transformed lymphocytes 147 0.345 8.1e-4 1.00 e
® Whole Blood 670 0.313 1.5e-24 1.00 '
® Adrenal Gland 233 0.312 1.1e-3 1.00 —_——
® Esophagus - Gastroesophageal Junction 330 0.311 3.9e-7 1.00
@ Heart - Atrial Appendage 372 0.311 1.1e-6 1.00 —i—
Artery - Coronary 213 0.307 0.009 0.964 —
Colon - Sigmoid 318 0.301 3.2e-4 1.00 —
Lung 515 0.290 1.3e-11 1.00 -
7 Liver 208 0.265 0.01 0.986 ——
@ Colon - Transverse 368 0.260 6.5e-9  1.00 -
© Breast - Mammary Tissue 396 0.219 9.5e-4 0.574 —r—
@ Minor Salivary Gland 144 0.212 0.1 0.752 -—l—
Stomach 324 0.196 1.6e-3 0.103 —
Nerve - Tibial 532 0.195 1.1e-5 0.00 -
Adipose - Visceral (Omentum) 469 0.148 2.4e-3 0.00 —
® Vagina 141 0.144 0.3 0.383 ———
@ Adipose - Subcutaneous 581 0132  43e3 000 - -
@ Heart - Left Ventricle 386 0.104 0.09 0.00 +
@ skin - Not Sun Exposed (Suprapubic) 517 0.0234 0.8 0.00 +
® skin - Sun Exposed (Lower leg) 605 -0.0228 0.7 0.00 +
Cells - Cultured fibroblasts 483 -0.0493 041 0.00 -
® Esophagus - Mucosa 497 -0.121 0.07 0.00 +
I T 1 T 1 1
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Supplementary Figure 1. Positive expression regulation to TCF19 caused by rs2073724 with GTEx dataset. The GTExX’s final
dataset (V8) contains DNA data from 838 postmortem donors and 17,382 RNA-seq across 54 tissue sites and two cell lines. In this project,
eQTL have been identified with genomics and expression data. GTEx dataset shows rs2073724 alternative allele (Leu) will increase the
expression level of TCF19 compared with wild type (Pro) in almost all human tissues (thyroid tissue, NES=0.99, P=9.6x10¢) the causal
relationship between alterative allele with increased etiology of thyroiditis and thyroid cancer.



CUCA RN N ANl 6p22.3 W2 | FETINo 2. 1210 g 6q12 IEEN 6a141 | [FiE 6qs.10a16 JMIEAANN22 1] 6522.310 12327 24 124 1K) TFEEq2c TRl
2 kb} ] hg38
Scale chrB: | 31,159,000] 31,158,500| 31,150,000 31,160,500 31,161,000/ 31,161,500/ 31,162,000 31,162,500] 31,163,000/ 31,163,500] 31,164,000/
TCF19/NM_007109.3 ] L

rs2073724 C/GIT

Supplementary Figure 2. RS1317082 is located in the third exon of TCF19 in UCSC.
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Supplementary Figure 3. Over-expression of TCF19 in human cancers showed with TCGA dataset. Pan-cancer down-regulation of
TCF19 crosses 23 types of human cancers. Cancer samples were collected from the TCGA project (N = 10,490). Gene expression level was log2
transformed before the meta-analysis. Both fixed effect model and random effect model were applied for the aggregation. 95% Cl was
applied to show the risk and protective effect to overall survival time. In order to show more details for different studies, any standardized
mean difference (SMD) higher than 3 and lower than -3 was showed with arrow. Blue filled parallelograms represent the SMD for fixed effect

model and random effect model.
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Supplementary Figure 4. Silencing of TCF19 inhibits the proliferation, migration and invasion of thyroid cancer cells. (A) TCF19
MRNA expression was detected in KTC-1 and C643 cells transfected with pcDNA, TCF19[C] and TCF19[T] plasmids by qRT-PCR. (B) Western
blot was used to detect the protein expression of TCF19 in KTC-1 cells stably transfected with PCDH and shTCF19 plasmids. (C) CCK8 assay
was used to detect cell viability, (D) The EdU method was used to detect DNA synthesis. (E) Wound healing assay was used to detect cell
migration. (F) Transwell assay was used to detect cell invasion and migration in KTC-1 cells stably transfected with PCDH and shTCF19
plasmids. Data are shown as means + S.D. *p<0.05, **p < 0.01, ***p<0.001, NS, not significant.
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Supplementary Figure 5. Multivariate statistical analysis of RNA-seq samples from different origins. (A) PCA score plot based on
RNA-seq data. (B) Microarray data revealed overlapping cluster 1 (PCDH vs TCF19[C]) and cluster 2 (TCF19[C] VS TCF19[T]) (FC>2.0, P<0.05) in
KTC-1 cells, all 31 differential genes listed.
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Supplementary Figure 6. TCF19 regulates the TME of thyroid cancer. (A—C) Correlation analysis of TCF19 expression and three items,
including immune cell score, stromal score and tumor purity in THCA tissues from TCGA. (TCGA THCA RNA-seq, n=505, Pearson correlation
analysis). (D—G) XCell, EPIC and MCPcounter analysis of the microenvironmental cells populations and TIDE prediction score for ICB therapy in
TCF19 high tissues and TCF19 low tissues. p-values were calculated using the Mann-Whitney test.
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Supplementary Figure 7. TCF19[T] reduces its DNA binding ability, thus affecting protein function. (A) Plasmid sequencing peak
maps verified TCF19 mutation (P241A) from SnapGene. (B) The amino acid sequence of TCF19 protein was from NCBI
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