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Background of thyroid nodules

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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Clinical evaluation of patients with thyroid nodules
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Integration of clinical variables (to determine thyroid
cancer risk) and the patient’s situation
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Treatment plan

Nucleic acid-based molecular testing for thyroid nodules

lable 1| Commercially available molecular tests for cytologically indeterminate thyroid nodules

Test Cytology Number SN SP PPV NPV Testresult Clinicalutility Refs
(Bethesda) of cases
GEC 1l 129 90 53 38 95 Benign Active surveillance e
Suspicious  Surgery® 2
IV 81 90 B49 37 g4 indeterminate thyroid nodules'. Subsequent studies

have demonstrated significant variation with regard
to positive predictive values reported in surgical histo-

pathology in GEC-suspicious nodules (16-57%);

ThyroSeqv2 i 96 91 9z 77 97 the sensitivity (83—-100%) and specificity (10-52%) of
GEC testing vary across studies, but many reports
lacked long-term follow-up of GEC-benign nodules

\% 143 90 93 83 96

and/or histopathological correlation of GEC find-
ings'™'*22* Overall, the low specificity excludes its
use as a rule-in test, and thyroid lobectomy, at a mini-

ThyroSeqv3 1l 154 91 g85 64 97  mum, should be performed for diagnostic purposes for
GEC-suspicious Ehyroid nodules [TABLE 1).

IV 93 97 §75 68 98 Negative  Activesurveillance =

Positive Surgery? =

RosettaGX Reveal  llland IV 150 74 74 43 92 Benign Active surveillance w

Suspicious  Surgery® =

ThyGenX or 1l 58 94 80 68 97 Negative Surgery or active (ks
ThyraMIR surveillance

114

Positive Surgery®

\% 51 82 91 82 91 Negative Surgery or active e
surveillance

Positive Surgery® s

GEC, gene expression classifier testing; NPV, negative predictive value; PPV, positive predictive value; SN, sensitivity; SP, specificity.
*Extent of surgery (thyroid lobectomy or total thyroidectomy should be determined by clinical variables, ultrasonographic features
and patient preference).
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Pressure cycling technology assisted sample preparation
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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
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PCT assisted sample preparation from FFPE tissues
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ZhuY, ..., Aebersold R & Guo T (2019). Mol Oncol 13, 2305-2328
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I
Study design and patient characteristics

. . Retrospective test datasets .
‘ Protein Mat_nx 19-protein classifier Three centers Predicted results
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Clinico-pathologic characteristics of the study cohorts

Independent test datasets

Discovery dataset Retrospective Prospective Al
(FFPE) test datasets test datasets
(FFPE) (FNA)
Total no.
Clinical centers 1 3 9 12¢
Patients 578 271 284 1133
Nodules 579 288 294 1161
FFPE cores 1724 288 0 2012
Fine needle asperation biopsies 0 0 294 294
DIA files 1780 576 294 2650
Histopathology diagnosis
Normal tissues / lymphocytic thyroiditis 40 (6.9%) 16 (5.6%) 6 (2.7%) 64 (5.5%)
Moltinodular goiter 203 (35.1%) 44 (15.3%) 62 (21.1%) 309 (26.6%)
Follicular adenoma? 137 (23.7%) 84 (29.2%) 23 (7.8%) 244 (21.0%)
Follicular thyroid carcinoma?® 75 (13.0%) 52 (18.1%) 4 (1.4%) 131 (11.3%)
Papillary thyroid carcinoma 124 (21.4%) 92 (31.9%) 197 (67.0%) 413 (35.6%)
Bethesda classification
| - - 32 (10.9%) -
Il - - 41 (13.9%) -
I - - 52 (17.7%) -
v - - 22 (7.5%) -
\Y - - 20 (6.8%) -
Vi - - 127 (43.2%) -
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Global thyroid proteome profile
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579 thyroid tissue specimens
5312 proteins (rows) are clustered
without supervision

Samples (columns) are ordered
based on the tissue types
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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.




Schematic of principal classifier model

Prediction ﬁ Model Training ﬁ Feature Selection
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19 selected protein features
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The importance rank of the selected
19 protein features was interpreted
by SHapley Additive exPlanations
(SHAP) algorithm.
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Biological insights on 19 selected features
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True Positive Rate
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I
Multicenter Clinical Evaluation of patients with thyroid nodules

Performance of ThyroProt classifier

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%
GSC? 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%
FTC PTC Al
Ret ti
-- sz | sa2
P ti
FNEfe"s‘?‘;'e‘i‘: Cewes 17z 24 | dtnse
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