Fig. S1. Quality control verification process for the QCIGISH method.
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Fig S2. Representative photomicrographs of imprinted gene GNAS expression in normal, benign
and malignant tumor samples
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GNAS-Positive-Bladder-High grade cancer
- BT00000168 (red kit)

GNAS-Negative-Breast-Normal tissue
adjacent to breast adenoma -
RT00000040 (red kit)

GNAS-Negative-Breast-Breast adenoma
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GNAS-Positive-Breast-Ductal carcinoma
in situ - RT00000062 (red kit)

GNAS-Negative-Colorectum-Normal
tissue adjacent to adenoma -
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GNAS-Negative-Colorectum-Adenoma -
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GNAS-Positive-Colorectum-Colorectal
adenocarcinoma - CT00000277 (brown
kit)

GNAS-Negative-Esophagus-Normal
tissue adjacent to the cancer -
ET00000035 (brown kit)

GNAS-Negative-Esophagus-Hyperplasia -
ET00000025 (brown kit)

GNAS-Positive-Esophagus-Esophageal
squamous cell carcinoma - ET00000045
(brown kit)

GNAS-Negative-Gastric-Normal tissue
- WT00000152 (brown kit)

GNAS-Negative-Gastric-Gastritis
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GNAS-Positive-Gastric-mucinous
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Different chromogenic kits (red or brown) produce different color of signals, but the results are the same.



Fig S2. Representative photomicrographs of imprinted gene GNAS expression in normal, benign
and malignant tumor samples
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GNAS-Negative-Lung-Normal GNAS-Negative-Lung- Pulmonary GNAS-Positive-Lung-Large cell
submucosa glands - FT00000063 (red inflammation - FT00000366 (red kit) lung cancer - FT00000140 (red kit)
kit)
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GNAS-Negative-Pancreas-Pancreatic GNAS-Negative-Pancreas-Adenoma - GNAS-Positive-Pancreas-Pancreatic
normal acinar adjacent to adenoma - 'YT00000007 (brown kit) ductal adenocarcinoma - YT00000028
'YT00000009 (brown kit) (brown kit)

GNAS-Negative-Prostate-Normal GNAS-Negative-Prostate-Benign GNAS-Positive-Prostate-Adenocarcinoma
tissue - PTO0000075 (red kit) prostatic hyperplasia - PT00000066 - PT00000081 (red kit)
(red kit)

GNAS-Negative-Skin-Normal GNAS-Negative-Skin-Pigmented GNAS-Positive-Skin-Melanoma -
squamous epithelium in pigmented nevus - STO0000057 (red kit) ST00000031 (red kit)
nevus - ST00000076 (red kit)
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GNAS-Negative-Thyroid-Normal tissue - GNAS-Negative-Thyroid-Nodular goiter - GNAS-Positive-Thyroid-Follicular
TT00000862 (brown kit) TT00000885 (brown kit) carcinoma - TT00000297 (red kit)

Different chromogenic kits (red or brown) produce different color of signals, but the results are the same.



Fig S3. Representative photomicrographs of imprinted gene GRB10 expression in normal, benign
and malignant tumor samples
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- BT00000501 (red kit) dysplasia - BT00000225 (red kit) - BT00000032 (red kit)

GRB10-Negative-Breast-Normal tissue GRB10-Negative-Breast-Breast GRB10-Positive-Breast-Ductal carcinoma
adjacent to adenoma - RT00000040 (red adenoma - RT00000040 (red kit) in situ - RT00000062 (red kit)
kit)

GRB10-Negative-Colorectum-Normal GRB10-Negative-Colorectum-Colorectal GRB10-Positive-Colorectum-Colorectal
tissue adjacent to adenoma - adenoma - CT00000313 (brown kit) adenocarcinoma - CT00000381 (brown
CT00000334 (brown kit) kit)

GRB10-Negative-Esophagus-Normal GRB10-Negative-Esophagus- GRB10-Positive-Esophagus-Esophageal
tissue adjacent to the cancer - Intraepithelial neoplasia - ET00000013 squamous cell carcinoma - ET00000057
ET00000091 (brown kit) (brown kit) (brown kit)

GRB10-Negative-Gastric-Normal tissue GRB10-Negative-Gastric-Gastritis GRB10-Positive-Gastric-Adenocarcinoma
- WT00000175 (brown kit) - WT00000125 (brown kit) - WT00000094 (brown kit)

Different chromogenic kits (red or brown) produce different color of signals, but the results are the same.



Fig S3. Representative photomicrographs of imprinted gene GRB10 expression in normal, benign
and malignant tumor samples
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GRB10-Negative-Lung-Normal tissue GRB10-Negative-Lung-Pulmonary GRB10-Positive-Lung-Large cell
adjacent to pulmonary inflammatory inflammatory lesions - FT00000366 (red lung cancer - FT00000140 (red kit)
lesions - FT00000366 (red kit) kit)

GRB10-Negative-Pancreas-Pancreatic GRB10-Negative-Pancreas-Pancreatic GRB10-Positive-Pancreas-Pancreatic
normal acinar adjacent to adenoma - adenoma - YT00000043 (brown kit) ductal adenocarcinoma - YT00000122
YT00000043 (brown kit) (brown kit)

GRB10-Negative-Prostate-Normal GRB10-Negative-Prostate-Benign GRB10-Positive-Prostate-Adenocarcinoma
tissue - PTO0000082 (red kit) prostatic hyperplasia - PT00000069 - PT00000133 (red kit)
(red kit)

GRB10-Negative-Skin-Normal GRB10-Negative-Skin-Pigmented GRB10-Positive-Skin-Melanoma -
squamous epithelium in pigmented nevus - ST00000057 (red kit) ST00000031 (red kit)
nevus - STO0000076 (red kit)

GRB10-Negative-Thyroid-Normal tissue - GRB10-Negative-Thyroid-Adenoma - GRB10-Positive-Thyroid-Papillary
TT00000897 (brown kit) TT00000829 (brown kit) carcinoma - TT00000574 (red kit)

Different chromogenic kits (red or brown) produce different color of signals, but the results are the same.



Fig S4. Representative photomicrographs of imprinted gene SNRPN expression in normal, benign
and malignant tumor samples
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SNRPN-Negative-Bladder-Normal tissue SNRPN-Negative-Bladder-Urothelial SNRPN-Positive-Bladder-High grade cancer
- BT00000498 (red kit) dysplasia - BT00000225 (red kit) - BT00000055 (red kit)

A

SNRPN-Negative-Breast-Normal tissue SNRPN-Negative-Breast-Breast SNRPN-Positive-Breast-Ductal carcinoma
adjacent to breast adenoma - adenoma - RT00000040 (red kit) in situ - RT00000062 (red kit)
RT00000040 (red kit)

SNRPN-Negative-Colorectum-Normal SNRPN-Negative-Colorectum-Adenoma SNRPN-Positive-Colorectum-Colorectal
tissue adjacent to adenoma - - CT00000313 (brown kit) adenocarcinoma - CT00000382 (brown
CT00000334 (brown kit) kit)

SNRPN-Negative-Esophagus-Normal SNRPN-Negative-Esophagus- SNRPN-Positive-Esophagus-Esophageal
tissue adjacent to the cancer - Intraepithelial neoplasia - ET00000015 squamous cell carcinoma - ET00000045
ET00000034 (brown kit) (brown kit) (brown kit)

SNRPN-Negative-Gastric-Normal tissue SNRPN-Negative-Gastric-Tubular SNRPN-Positive-Gastric-Adenocarcinoma
- WT00000175 (brown kit) adenoma - WT00000131 (brown kit) - WT00000094 (brown kit)

Different chromogenic kits (red or brown) produce different color of signals, but the results are the same.



Fig S4. Representative photomicrographs of imprinted gene SNRPN expression in normal, benign
and malignant tumor samples

SNRPN- Negative-Lung-Normal tissue SNRPN- Negative-Lung-Pulmonary SNRPN-Positive-Lung-Invasive
adjacent to pulmonary inflammatory inflammatory lesions - FT00000366 (red adenocarcinoma - FT00000099 (red kit)
lesions - FTO0000366 (red kit) kit)

SNRPN-Negative-Pancreas-Pancreatic SNRPN-Negative-Pancreas-Adenoma - SNRPN-Positive-Pancreas-Pancreatic
normal acinar adjacent to adenoma - 'YT00000043 (brown kit) ductal adenocarcinoma - YT00000128
'YT00000009 (brown kit) (brown kit)

SNRPN-Negative-Prostate-Normal SNRPN-Negative-Prostate-Benign SNRPN-Positive-Prostate-Adenocarcinoma
tissue - PT00000082 (red kit) prostatic hyperplasia - PT00000079 - PT00000089 (red kit)
(red kit)

SNRPN-Negative-Skin-normal SNRPN-Negative-Skin-Pigmented SNRPN-Positive-Skin-Bowens
squamous epithelium in Pigmented nevus - ST00000076 (red kit) disease -ST00000086 (red kit)
nevus - STO0000076 (red kit)
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SNRPN-Negative-Thyroid-Normal tissue SNRPN-Negative-Thyroid-Nodular goiter SNRPN-Positive-Thyroid-Follicular
adjacent to follicular adenoma - - TTO0000897 (brown kit) carcinoma - TT00000809 (brown Kkit)
TT00000890 (brown kit)

Different chromogenic kits (red or brown) produce different color of signals, but the results are the same.



Fig. S5. ROC curves for gene screening set.
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Fig. S6. ROC curves for cancer-specific diagnostic model building set.
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Fig. S6. ROC curves for cancer-specific diagnostic model building set.

F. Lung

True Positive Rate (Sensitivity)

08

06

04

02

00

GNAS

—— GNAS-BAE (AUC=0.77710)
= GNAS-MAE (AUC=0.82780)
= GNAS-TE (AUC=0.71703)

00 02 04 06 08 10

False Positive Rate (1 - Specificity)

G. Pancreatic gyas

True Positive Rate (Sensitivity)

H. Prostate

True Positive Rate (Sensitivity)

True Positive Rate (Sensitivity)

J. T

>0

True Positive Rate (Sensitivity)

08

06

04

02

00

08

06

04

02

00

1.0

08

06

04

02

00

y

04 06 08

02

— GNAS-BAE (AUC=0.92478)
= GNAS-MAE (AUC=0.88961)
——— GNAS-TE (AUC=0.83225)

00 02 04 06 08 10

False Positive Rate (1 - Specificity)

GNAS

— GNAS-BAE (AUC=0.88759)
= GNAS-MAE (AUC=0.85882)
—— GNAS-TE (AUC=0.84706)

00 02 04 06 08 10

False Positive Rate (1 - Specificity)

GNAS

— GNAS-BAE (AUC=0.79656)
= GNAS-MAE (AUC=0.86235)
——— GNAS-TE (AUC=0.80567)

roid

T T T T T T
00 02 04 06 08 10

False Positive Rate (1 - Specificity)

GNAS

—— GNAS-BAE (AUC=0.61642)
—— GNAS-MAE (AUC=0.75497)
—— GNAS-TE (AUC=0.69929)

T T T T T T
00 02 04 06 08 10

False Positive Rate (1 - Specificity)

=
®
c
o)
)
Z
i
©
14
o
2
‘@
o
o
%)
35
=
B

True Positive Rate (Sensi

‘@
=
[

L2
[

i)
©

o
[

2

=
@
o)

o
o)
5
=

=

.‘ﬁ
(=4
©

@i
©

i)
5

14
o

=

=
@
6

o
o
o &
2

=

True Positive Rate (Sensitivity)

10

04 06 08

02

00

00

04

02

06

04

02

0.0

10

08

00

GRB10

—— GRBI0-BAE (AUC=0.83067)
= GRB10-MAE (AUC=0.89436)
= GRB10-TE (AUC=0.71603)

T T T T T T
00 02 04 06 08 1.0

False Positive Rate (1 - Specificity)

GRB10

= GRB10-BAE (AUC=0.67316)
= GRB10-MAE (AUC=0.72727)
—— GRB10-TE (AUC=0.62987)

T T T T T T
00 02 04 06 08 10

False Positive Rate (1 - Specificity)

GRB10

= GRB10-BAE (AUC=0.84837)
= GRB10-MAE (AUC=0.81961)
——— GRB10-TE (AUC=0.69281)

T T T T T T
00 02 04 06 08 10

False Positive Rate (1 - Specificity)

GRB10

1 = GRB10-BAE (AUC=0.93623)

= GRB10-MAE (AUC=0.92206)
—— GRB10-TE (AUC=0.84818)

T T T T T T
00 02 04 06 08 10

False Positive Rate (1 - Specificity)

GRB10

L | —— GRB10-BAE (AUC=0.64942)

—— GRB10-MAE (AUC=0.74691)
—— GRB10-TE (AUC=0.79434)

T T T T T T
00 02 04 06 08 10

False Positive Rate (1 - Specificity)

True Positive Rate (Sensitivity) True Positive Rate (Sensitivity) True Positive Rate (Sensitivity) True Positive Rate (Sensitivity)

True Positive Rate (Sensitivity)

10

08

2 04 06

0

00

02 04 06 08 10

00

06

04

02

00

08

06

04

02

00

00

SNRPN

& —— SNRPN-BAE (AUC=0.72802)
= SNRPN-MAE (AUC=0.80644)
= SNRPN-TE (AUC=0.57555)

T T T T T T
00 02 04 06 08 1.0

False Positive Rate (1 - Specificity)

SNRPN

=— SNRPN-BAE (AUC=0.93290)
= SNRPN-MAE (AUC=0.87771)
——— SNRPN-TE (AUC=0.86905)

T T T T T T
00 02 04 06 08 10

False Positive Rate (1 - Specificity)

SNRPN

= SNRPN-BAE (AUC=0.89020)
= SNRPN-MAE (AUC=0.92353)
——— SNRPN-TE (AUC=0.89020)

T T T T T T
00 02 04 06 08 10

False Positive Rate (1 - Specificity)

SNRPN

‘ =— SNRPN-BAE (AUC=0.82591)
= SNRPN-MAE (AUC=0.93725)
——— SNRPN-TE (AUC=0.76721)

T T T T T T
00 02 04 06 08 10

False Positive Rate (1 - Specificity)

SNRPN

i | —— SNRPN-BAE (AUC=0.86839)
—— SNRPN-MAE (AUC=0.93138)
—— SNRPN-TE (AUC=0.84252)

T T T T T T
00 02 04 06 08 10

False Positive Rate (1 - Specificity)



	Figure S2-S4
	Figure S2 #4-3-20
	Figure S3 #4-3-20
	Figure S4 #4-3-20

	MethodologyPaperSupplementaryFigures

