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BACKGROUND
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Thyroid nodules are common affecting in up to about 50% of the adults, especially in women, 
while only 7-15% of detect thyroid nodules are malignant.

"Biologic and clinical perspectives on thyroid cancer." New England Journal of Medicine 375.11 (2016): 1054-1067.



INCIDENCE & MORTALITY
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[1] SEER Thyroid Cancer 2018. 

[2] Cancer statistics in China, 2015. CA: a cancer journal for clinicians 66.2 
(2016): 115-132.
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DETECTION
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Overdiagnosis & Overtreatment ???
Detection approaches

l Physical examination
l Laboratory testing
l Ultrasonography
l Fine-needle aspiration biopsy (FNA)
l Molecular tests

Follicular thyroid carcinoma

Capsular invasive

FNA & cytopothology



MOLECULAR TESTS SUMMARY

"Thyroid surgery for differentiated thyroid cancer—recent advances 
and future directions." Nature Reviews Endocrinology (2018): 1.

Limitation
l Low specificity and PPV
l Variation in different clinical centers
l Most thyroid nodules do not contain high-risk mutations
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GENE MUTATION 

“Advances in the molecular pathogenesis of thyroid cancer: lessons from the cancer genome. European 
journal of endocrinology”, ENDOCRINE TUMOURS, 2016, 175(5), R203-R217.

The rate of genetic mutation vary substantially 
across the cancer genomes.

Cancer genes and the long tail 
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PCT-SWATH
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"Rapid mass spectrometric conversion of tissue biopsy samples into permanent quantitative digital proteome maps." Nature medicine 21.4 (2015): 407.

"Targeted data extraction of the MS/MS spectra generated by data-independent acquisition: a new concept for consistent and accurate proteome 
analysis." Molecular & Cellular Proteomics 11.6 (2012)

1, High-throughput
2, Small amount of samples(<1mg tissue weight）
3, Fast 
4, Robustness
5, Potential for quantification of entire proteome



WORKFLOW
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Prediction

Discovery matrix

ZY-54 dataset
108 DIA files

ZE-140 dataset
280 DIA files

DL-94 dataset
188 DIA files

Classification
results

Sensitivity, specificity, PPV, NPV, accuracy, Youden 
index

Test matrixes

Preparation

PCT

Samples
Lysis and digestion

Peptides

52 DDA raw data 2357 DIA raw data

Library

4148 proteins
5190 protein groups
33802 peptides
47229 peptide precursors

Protein matrix

Prediction

Sample collection

punch

Sample collection

Discovery group

Batch design

Test group

DDA DIA

Multicenter 
271 patients
288 FFPE punches

Single center
578 patients
1725 FFPE punches

ThyroProt Classifier

Cross-
validation

Training
dataset

Validation
dataset
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