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In epidemiological surveys, about 4%-7% of the population have palpable thyroid nodules, compared 
with 17%-46% on ultrasound, and nearly 60% of the population have thyroid nodules reported in 
autopsy findings.

Despite of high incidence of thyroid nodules, only 7-15% of them are malignant.
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Background of thyroid nodules



Clinical evaluation of patients with thyroid nodules
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Nucleic acid-based molecular testing for thyroid nodules
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1. High-throughput
2. Small amount of samples(<1mg tissue weight）
3. Fast（100s-1000s）
4. Robustness
5. Potential for quantification of entire proteome

Pressure cycling technology assisted sample preparation
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PCT assisted sample preparation from FFPE tissues

Zhu Y, ..., Aebersold R & Guo T (2019).  Mol Oncol 13, 2305-2328
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Study design and patient characteristics



Global thyroid proteome profile 

579 thyroid tissue specimens 
5312 proteins (rows) are clustered 
without supervision
Samples (columns) are ordered 
based on the tissue types  

UMAP plots showing global snapshots comparing the 
indicated types of thyroid tissues using 5312 proteins 
for all subtypes; malignant versus benign nodules;FA 
versus FTC.
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Schematic of principal classifier model 
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19 selected protein features

The importance rank of the selected 
19 protein features was interpreted 
by SHapley Additive exPlanations
(SHAP) algorithm.  

Protein abundance distribution of the 19 features 
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Biological insights on 19 selected features
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Retrospective sets
FFPE, 3 hospitals, 288 nodules

Prospective sets
FNA, 9 hospitals, 294 nodules

Multicenter Clinical Evaluation of patients with thyroid nodules

Compared with other six
different machine models of 
19 selected features 



Method Prevalence Sensitivity Specificity NPV PPV Accuracy

ThyroProt_FFPE 50.00% 84.03% 93.75% 93.08% 85.44% 88.89%
ThyroProt_FNA 68.03% 91.50% 71.28% 87.14% 79.76% 85.03%
ThyroSeq V31 29.57% 93.42% 81.22% 96.71% 67.62% 84.82%

GSC2 23.68% 91.11% 68.28% 96.12% 47.13% 73.68%
GEC3 32.08% 91.76% 51.67% 93.00% 47.27% 64.53%
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Performance of ThyroProt classifier

Multicenter Clinical Evaluation of patients with thyroid nodules
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