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25  Supplementary Tables

26 Supplementary Table S1. OCT4 (POU5F1) expression in each Cancer types type.

Cancer Fold- 0
types Cancer subtypes p-value change Rank (%) | Sample | Reference
Bladder Superficial Bladder Cancer 197E-8 | 5.279 1 54 [1]
types
Superficial Bladder Cancer 1.08E-11 | 4.969 9 157 [2]
types
Infiltrating Bladder Urothelial 5.79E-6 | 2.067 11 157 [2]
Carcinoma
Breast Invasive Breast Carcinoma 4.12E-29 | -5.513 2 59 [3]
Invasive Ductal Breast 6.29E-4 | -1.831 4 66 [4]
Carcinoma
Ductal Breast Carcinoma in 3.10E-4 | -1.769 4 66 [4]
Situ
Colorectal Rectal Adenocarcinoma 3.17E-22 | 2.514 4 130 [5]
Rectal Adenocarcinoma 9.79E-6 1.424 2 105 [6]
Cecum Adenocarcinoma 3.39E-8 1.567 2 105 [6]
Rectosigmoid Adenocarcinoma | 2.55E-6 1.591 2 105 [6]
Kidney Clear Cell Renal Cell 3.95E-5 | 2,941 7 20 [7]
Carcinoma
Papillary Renal Cell Carcinoma | 4.86E-6 1.426 12 92 [8]
Other Seminoma, NOS 1.20E-10 | 11.699 1 107 [9]
Mixed Germ Cell Tumor, NOS | 1.24E-9 | 4.005 5 107 [9]
Embryonal Carcinoma, NOS 4.93E-7 | 7.100 7 107 [9]
Testicular Embryonal 9.66E-4 | 11.157 2 30 [10]
Carcinoma
Ovarian Ovarian Serous 7.46E-10 | 6.313 2 53 [11]
Adenocarcinoma
Ovarian Clear Cell 7.10E-6 | 1.799 3 103 [12]
Adenocarcinoma
Ovarian Endometrioid 6.99E-7 | 1.388 5 103 [12]
Adenocarcinoma
Ovarian Serous 2.16E-5 | 1.289 8 103 [12]
Adenocarcinoma
Sarcoma Fibrosarcoma 5.78E-5 | -4.038 1 53 [13]
Leiomyosarcoma 157E-4 | -1.187 11 158 [14]

27  *Abbreviations: NOS - Not Otherwise Specified
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Supplementary Table S2. Association of OCT4 expression and survival of Cancer types patients

(PrognoScan).
Cancer | Coxp- | e Endpoint Dataset Probe ID
types value
117 | 0.001101 | 0.6 Overall Survival GSE13213 A_23_P50138
117 | 0.002718 | 0.67 Overall Survival GSE13213 A_24_P144601
Lung | 117 | 0005945 | 0.71 Overall Survival GSE13213 A_24 P214841
117 | 0.014269 | 0.68 Overall Survival GSE13213 A_32_P132563
86 | 0.021249 | 0.49 Overall Survival M'CHL'CGAN' 711899 s at
110 | 0.016227 | 0.84 Overall Survival GSE17260 A_24 P214841
110 | 0.024797 | 0.82 |  Progression Free GSE17260 A 24 P214841
Survival T
185 | 0.026745 | 0.61 | Disease Free Survival GSE26712 208286_x_at
) Progression Free
Ovarian | 110 | 0.027991 | 0.82 et GSE17260 A_24_P144601
110 | 0.041767 | 0.85 Progression Free GSE17260 A_23 P59138
Survival
110 | 0.048337 | 0.83 Progression Free GSE17260 A_32_P132563
Survival
110 | 0.033365 | 0.85 Overall Survival GSE17260 A_24_P144601
53 | 0.042983 | 1.29 Event Free Survival E-TABM-346 208286_x_at
Blood
53 | 0.04875 | 1.37 Overall Survival E-TABM-346 208286_x_at
Co'slre‘;t 55 | 0.04826 | 0.16 Overall Survival GSE17537 208286_x_at
Breast 77 | 0.020204 | 3.18 | Relapse Free Survival GSE9195 208286B1:H17_x at




35 Supplementary Table S3. Alteration frequency of a five-gene signature (POU5F1, SOX2,
36 NANOG, LIN28A, KLF4) in Cancer typess.

Frequency | Amplification| Deletion | Mutation| Multiple alterations
Cancer types |Data source N
(%) % (N) % (N) | % (N) % (N)

Lung squ. TCGA 178 57.30 55.06 (1) - 0.56 (1) 1.69 (3)
Ovarian TCGA 316 36.71 35.76 (113) | 0.63(2) | 0.32(1) -
NEP Trento/Comell/) 107 | 31.78 - - 0.93 (1) -

Broad 2016
Esophagus TCGA 184 29.35 27.17 (50) |1.63(3) | 0.54 (1) -
Head & Neck [TCGA 504 25.60 23.41(118) | 0.4(2) | 1.59(8) 0.2 (1)
NSCLC MSK, JCO 240 25.00 20.19 (231) (1.31 (15)| 2.8 (32) 0.7 (8)

2018
Testicular germ{TCGA 149 | 22.82 20.81 (31) - 2.01 (3) -
cell
Cervical TCGA 191 21.99 17.28 (33) |1.05(2) | 3.14(6) 0.52 (1)
Pancreas UTSW 109 20.18 9.17 (10) [9.17 (10) - 1.83(2)

37  *Abbreviations: Lung squ.- Lung Squamous Cell Carcinoma ; NEP - Neuroendocrine Prostate ; NSCLC - Non-
38 Small Cell Lung Cancer types -
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Supplementary Table S4. Alteration frequency of a seven-gene signature (POU5F1, SOX2,
NANOG, LIN28A, KLF4, SALL4, FGF2) in Cancer typess.

Cancer tvpes |Data source N Frequency | Amplification| Deletion | Mutation | Multiple alterations
yP (%) %N) | %N) | %(N) % (N)
Lung squ TCGA 178 60.67 54.49 (97) - 2.81 (5) 3.37 (6)
Ovarian TCGA 316 41.77 37.66 (119) | 1.9(6) | 0.63(2) 1.58 (5)
NEP Trento/Comelll/ | 107 38.32 37.38 (40) - 0.93 (1) -
Broad 2016
Esophagus TCGA 184 34.78 30.98 (57) | 2.17(4) | 1.63(3) -
Head & Neck |[TCGA 504 26.79 23.02 (116) | 0.79 (4) | 2.38 (12) 0.6 (3)
NSCLC MSK, JCO 2018 | 240 29.02 20.89 (239) | 1.31(15) | 5.33 (61) 1.49 (17)
Stomach/Esoph | TCGA 265 28.30 23.02 (61) 3409 | 1.13(3) 0.75 (2)
ageal
Stomach TCGA 393 26.21 15.27 (60) |2.54(10) | 7.12 (28) 1.27 (5)
Pancreas UTSW 109 25.69 11.01 (12) |11.01 (12) - 3.67 (4)
Cervical TCGA 191 25.13 17.8 (34) 157 (3) | 4.71(9) 1.05(2)
Testicular germ TCGA 149 23.49 20.81 (31) - 2.68 (4) -
cell
The MBC Provisional, 103 21.36 1456 (15) | 2.91(3) | 291 (3) 0.97 (1)
project October 2017
Melanoma TCGA 287 21.25 6.62 (19) 0.7(2) |11.5(33) 2.44 (7)

*Abbreviations: Lung squ.- Lung Squamous Cell Carcinoma ; NEP - Neuroendocrine Prostate ; NSCLC - Non-

Small Cell Lung Cancer types ; The MBC project — The Metastatic Breast Cancer types Project.




61  Supplementary Table S5. Percentages of alterations in POU5SF1, SOX2, NANOG, KLF4,
62  and LIN28a.

Cancer types POU5F1 SOX2 NANOG KLF4 LIN28a
Lung squ 0.6% 54.0% 8.0% 0.6% 0.0%
Ovarian 6.0% 26.0% 9.0% 0.7% 1.7%
NEP 19.0% 29.0% 14.0% 9.0% 29.0%
Esophagus 5.0% 3.0% 1.6% 1.6% 1.1%
Head & Neck 1.2% 21.0% 1.8% 1.8% 0.8%
NSCLC 1.4% 20.0% 3.0% 1.1% 1.2%
Testicular germ cell 0.7% 1.3% 21.0% 0.0% 0.0%
Cervical 2.1% 18.0% 0.5% 1.6% 0.5%
Pancreas 9.0% 7.0% 4.0% 0.9% 8.0%
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Supplementary Table S6. Percentages of alterations in POU5F1, SOX2, NANOG, KLF4,

LIN28a, SALL4, and FGF2.

Cancer types POU5SF1 SOX2 NANOG | KLF4 | LIN28a | SALL4 | FGF2
Lung squ 0.6% 54.0% 8.0% 0.6% 0.0% 4.0% 1.7%
Ovarian 6.0% 26.0% 9.0% 0.7% 1.7% 8.0% 1.9%
NEP 19.0% 29.0% 14.0% 9.0% 29.0% 27.0% | 10.0%
Esophagus 5.0% 23.0% 1.6% 1.6% 1.1% 8.0% 0.5%
Head & Neck 1.2% 21.0% 1.8% 1.8% 0.8% 1.2% 0.8%
NSCLC 1.4% 20.0% 3.0% 1.1% 1.2% 5.0% 0.3%
Stomach/esophageal 6.0% 7.0% 2.6% 80.0% 1.5% 13.0% 1.9%
Stomach 4.0% 7.0% 2.3% 3.0% 1.5% 13.0% 1.5%
Pancreas 9.0% 7.0% 4.0% 0.9% 8.0% 7.0% 5.0%
Cervical 2.1% 18.0% 0.5% 1.6% 0.5% 3.0% 1.6%
Testicular germ cell 7.0% 1.3% 21.0% 0.0% 0.0% 0.7% 0.0%
The MBC project 1.3% 2.6% 6.0% 5.0% 1.3% 10.0% 0%

Melanoma 7.0% 1.0% 3.0% 1.7% 2.1% 9.0% 1.4%
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Supplementary Table S7. POU5SF1P1 expression in each Cancer types.

Cancer Fold Rank
types Cancer subtype p-value change (%) Sample | Reference
Breast Invasive Ductal Breast 6.29E-04 | -1.832 4 66 [4]
Carcinoma
clear cell renal cell carcinoma | 5.21E-06 3.752 3 67 [11]
Papillary Renal Cell 724E-04 | 227 6 67 [11]
Kidney Carcinoma
Clear CeII_ Renal Cell 5 09E-05 2 302 7 20 7]
Carcinoma
Hereditary CIea_r Cell Renal 1.99E-05 1575 15 70 [15]
Cell Carcinoma
Cutaneous Melanoma 4.97E-09 -3.91 3 70 [16]
Melanoma i i i
Benign Melanocytic Skin 3.31E-04 -1.964 7 70 [16]
Nevus
Seminoma, NOS 1.26E-12 10.539 1 107 [9]
Other Mixed Germ Cell Tumor, 1 3 s6E-10 | 4.308 4 107 [9]
Embryonal Carcinoma, NOS | 4.73E-07 7.348 7 107 [9]




108  Supplementary Table S8. Association of POU5F1P1 expression and survival in cancer
109  patients (PrognoScan).

Cancer types N [Cox p-value| HR Endpoint Dataset Probe ID
204 | 0.005102 | 0.46 | Relapse Free Survival | GSE31210 | 214532_x_at

Lung 204 | 0.02751 0.45 Overall Survival GSE31210 | 214532 x_at
41 0.01576 1.72 Overall Survival GSE11117 | H300010272

Ovarian 185 | 0.017548 | 0.55 | Disease Free Survival | GSE26712 | 214532 x at
185 | 0.040673 | 0.61 Overall Survival GSE26712 | 214532 x_at

Distant Metastasis Free

Breast 136 | 0.011783 1 .
- Survival

GSE12093 | 214532_x_at

110 *« ” represents corrected p-value
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Supplementary Table S9. Alteration frequency of a three-gene signature (POUS5SF1P1,

PRDM14, FAM84B) in Cancer.

Cancer Data source | N Frequency |Amplification| Deletion |Mutation|Multiple alterations
types (%) %(N) %(N) %(N) %(N)
Trento/Comell/
NEP Broad 2016 107 50.47 49.53 (53) - 0.93 (1) -
Prostate FHCRC, 2016 | 136 48.53 43.38 (59) 2.94 (4) | 2.21(3) -
Ovarian TCGA 316 42.41 41,14 (130) | 0.63(2) | 0.32 (1) 0.32 (1)
Esophagus |[TCGA 184 30.98 27.72 (51) - 3.26 (6) 0.54 (1)
Breast METABRIC |[2051| 28.38 28.38 (582) - - -
The MBC  |Provisional,
Project October 2017 103 27.18 26.21 (27) 0.97 (1) - -
Prostate SU2C 150 26.67 23.33 (35) - 2.67 (4) 0.67 (1)
Stomach/
Esophageal TCGA 265 25.66 23.02 (61) 0.38(1) | 1.51(4) 0.75 (2)
Breast TCGA 963 23.26 22.74 (219) - 0.31 (3) 0.21 (2)
Liver TCGA 366 21.13 20.66 (44) - 0.47 (1) 0.27 (1)

10
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Supplementary Table S10. Alteration frequency of a five-gene signature (POUS5SF1P1,
PRDM14, FAM84B, TCF7L2, HLA-C) in Cancer.

Cancer Data source N Frequency|Amplification| Deletion |Mutation|Multiple alterations
types (%) % (N) % (N) % (N) % (N)
Trento/Comell/

NEP Broad 2016 107 52.34 50.47 (54) - 0.93 (1) 0.93 (1)
Prostate FHCRC, 2016 136 50.74 42.65 (58) 294 (4) | 441 (6) 0.74 (1)
Ovarian TCGA 316 45.57 43.99 (139) | 0.63(2) | 0.63(2) 0.32 (1)
Esophagus [TCGA 184 33.70 28.26 (52) - 4.89 (9) 0.54 (1)
Stomach/
Esophageal TCGA 265 33.21 27.55 (73) 0.75(2) | 3.4(9 151 (4)
The MBC  |Provisional,
Project October 2017 103 32.04 31.07 (32) 0.97 (1) - -
Breast METABRIC 2051 29.11 29.11 (597) - - -
Prostate SuU2C 150 28.67 24.67 (37) 0.67 (1) | 2.67 (4) 0.67 (1)
Breast TCGA 963 24.92 23.05(222) | 0.42(4) |1.04(10) 0.42 (4)
Liver TCGA 366 23.52 19.67 (72) 0.82(3) [2.73(10) 0.27 (1)
Pancreas |UTSW 109 22.94 19.27 (21) 1.83(2) | 1.83(2) -
Stomach  [TCGA 393 22.39 13.99 (55) 0.76 (3) | 6.36 (25) 1.27 (5)
Colorectal [TCGA 220 20.45 8.64 (19) 2.73(6) |9.09 (20) -

11
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Supplementary Table S11. Percentages of

alterations in

POU5F1P1, PRDM14, and

FAM84B.

Cancer types POU5F1P1 PRDM14 FAMS84B
NEP 52% 53% 53%
Prostate 44% 28% 33%
Ovarian 40% 9% 39%
Esophagus 28% 6% 24%
Breast 26% 16% 25%
The MBC Project 26% 8% 26%
Prostate 13% 18% 13%
Stomach/Esophageal 23% 6% 17%
Breast 22% 10% 20%
Liver 18% 12% 18%

12



174  Supplementary Table S12. Percentages of alterations in POUSF1P1, PRDM14, FAM84B, TCF7L2, and
175 HLA-C.

Cancer types POU5F1P1 PRDM14 FAM84B TCF7L2 HLA-C
NEP 52.0% 53.0% 53.0% 8.0% 21%
Prostate 44.0% 28.0% 33.0% 4.0% 6%
Ovarian 40.0% 9.0% 39.0% 3.0% 0%
Esophagus 28.0% 6.0% 24.0% 1.1% 1.6%
Stomach/Esophageal 23.0% 6.0% 17.0% 4.0% 7%
The MBC Project 26.0% 8.0% 26.0% 9.0% 1.3%
Breast 26.0% 16.0% 25.0% 0.3% 1%
Prostate 13.0% 18.0% 13.0% 2.7% 0%
Breast 22.0% 10.0% 20.0% 1.2% 0.6%
Liver 18.0% 12.0% 18.0% 1.9% 0.3%
Pancreas 14.0% 5.0% 14.0% 1.8% 10%
Stomach 14.0% 5.0% 10.0% 5.0% 1.8%
Colorectal 7.0% 6.0% 6.0% 10.0% 0.9%
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Supplementary Table S13. POU5F1P3 expression in each Cancer types type.

ncer Fol Rank
Ct';pgg Cancer subtype p-value chgn(ée (2/0 ) Sample | Reference

Breast Invasive Breast Carcinoma 3.49E-22 -3.871 5 59 [3]
Stroma

Colorectal | Rectal Adenocarcinoma 8.66E-23 2.608 4 130 [5]
Rectal Adenocarcinoma 1.06E-10 2.441 11 237 [17]
Colon Adenocarcinoma 5.04E-11 2.485 11 237 [17]
Colorectal Carcinoma 9.67E-05 1.143 14 105 [18]
Colorectal Carcinoma 2.17E-04 3.414 23 82 [19]
Cecum Adenocarcinoma 1.58E-04 1.908 22 237 [17]

Kidney Hereditary Clear Cell Renal Cell | 2.02E-12 2.508 2 70 [15]
Carcinoma
Non-Hereditary Clear Cell Renal | 1.88E-06 2.021 8 70 [15]
Cell Carcinoma

Other Seminoma, NOS 2.03E-09 20.006 2 107 [9]
Mixed Germ Cell Tumor, NOS 2.24E-09 4.98 6 107 [9]
Embryonal Carcinoma, NOS 1.78E-06 9.725 9 107 [9]

14




206  Supplementary Table S14. Association of POUS5F1P3 expression and survival in cancer
207  patients (PrognoScan).

Cancer types N Cox HR Endpoint Dataset Probe ID
p-value
Blood 559 | 0.002145 | 0.71 Disease Specific Survival GSE2658 210265 x_at
Breast 77 | 0.016679 | 86.7 Relapse Free Survival GSE9195 210265 x_at
Lun 117 | 0.023852 | 0.67 Overall Survival GSE13213 | A_24 P383640
g 138 [ 0.049494 | 0 Relapse Free Survival GSE8894 210265 x_at
Eye 63 | 0.024368 | 3.23 |Distant Metastasis Free Survival | GSE22138 210265 x_at
Head & Neck 28 | 0.037561 | 0.52 Relapse Free Survival GSE2837 | g12382251 3p x at
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
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Supplementary Table S15. POU5F1P4 expression in each Cancer types.

Cancer Cancer subtype p-value Fold Rank | Sample | Reference
types change (%)

Brain and Oligodendroglioma 6.33E-06 2.537 9 180 [20]

CNS Glioblastoma 1.95E-04 1.932 23 180 [20]

Breast Invasive Breast Carcinoma 9.42E-22 | -13.876 6 59 [3]
Stroma

Colorectal Rectal Adenocarcinoma 1.44E-20 2.188 5 130 [5]
Colon Adenocarcinoma 8.83E-05 1.489 14 105 [6]
Rectosigmoid Adenocarcinoma 1.23E-04 1.443 8 105 [6]
Colon Adenocarcinoma 2.98E-09 1.918 15 237 [17]
Colorectal Carcinoma 5.75E-05 3.055 20 82 [19]
Rectal Adenocarcinoma 1.31E-07 1.751 17 237 [17]

Gastric Diffuse Gastric Adenocarcinoma | 8.17E-07 -2.582 1 69 [21]

Kidney Clear Cell Renal Cell Carcinoma | 1.85E-05 4.847 6 20 [7]
Hereditary Clear Cell Renal Cell | 6.51E-08 2.374 7 70 [15]
Carcinoma
Non-Hereditary Clear Cell Renal | 3.31E-05 1.835 11 70 [15]
Cell Carcinoma
Papillary Renal Cell Carcinoma 3.29E-05 1.359 16 92 [8]

Other Seminoma, NOS 2.25E-10 14.173 1 107 [9]
Mixed Germ Cell Tumor, NOS 1.06E-09 4573 5 107 [9]
Embryonal Carcinoma, NOS 1.80E-06 7.915 9 107 [9]

16




238 Supplementary Table S16. Association of POU5F1P4 expression and survival in cancer

239  patients (PrognoScan).

Cancer types| N |Cox p-value| HR Endpoint Dataset Probe ID
77 | 0.046795 | 28.12 Relapse Free Survival GSE9195 210905 x_at
Breast 115 | 0.005326 | 5.38 |Distant Metastasis Free Survival| GSE19615 210905 x_at
125 | 0.049525 | 0.76 |Distant Metastasis Free Survival| GSE2990 210905 x_at
Ovarian 185 | 0.027097 | 0.52 Overall Survival GSE26712 210905 _x_at
185 | 0.00484 | 0.47 Disease Free Survival GSE26712 210905 _x_at
Head & Neck | 28 | 0.022458 | 1.41 Relapse Free Survival GSE2837 |g12382245 3p x at
129 | 0.013688 | 0.98 Overall Survival GSE4573 210905 x_at
Lung Overall Survival jacob-00182-
82 0.00535 | 5.95 CANDF 210905_x_at
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
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Supplementary Figure S1. Co-expression pattern of POU5SFL1 in several cancer types: OCT4
(POUSF1) was co-expressed with the indicated genes across a panel of across 26 other
cancer and 7 normal samples (a, left panel) and 43 ovarian cancer and 10 normal samples (b,
left panel). Bar length represents the significance and negative logarithm of enrichment p-
value. The co-expressed genes were retrieved from TCGA database using cBioPortal web.
Using the co-expressed genes list, top 10 significant GO processes were confirmed using
DAVID functional annotation in testicle (a, right panel) and ovarian (b, right panel) cancer.

Bar length represents the significance and negative logarithm of enrichment p-value.
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Supplementary Figure S2. Co-expression pattern of POUSF1P1 in various cancer types:
POUSF1P1 was co-expressed with the presented genes across a panel of 42 kidney cancer
and 11 normal samples (a, left panel). In a panel of 45 melanoma and 7 normal samples,
POUSF1P1 was co-expressed with the presented genes (b, left panel). POU5F1P1 was also
co-expressed with the presented genes across 42 head-neck cancer and 13 normal sample (c,
left panel). Bar length represents the significance and negative logarithm of enrichment p-
value. The co-expressed genes were retrieved from TCGA database using cBioPortal web.
Using the co-expressed genes list, top 10 significant GO processes were confirmed using
DAVID functional annotation in kidney (a, right panel), melanoma (b, right panel) and head-
neck (c, right panel) cancer. Bar length represents the significance and negative logarithm of

enrichment p-value.
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Supplementary Figure S3. Co-expression pattern of POUS5F1P3 and POU5F1P4 in various
cancer types: POU5F1P3 was co-expressed with the presented genes across a panel of 65
colorectal cancer and 65 normal samples (a, left panel). POU5F1P4 was co-expressed with
the indicated genes across a panel of 53 breast cancer and 6 normal sample and 70 colorectal
cancer and 12 normal samples (b and c, left panel). Bar length represents the significance and
negative logarithm of enrichment p-value. The co-expressed genes were retrieved from
TCGA database using cBioPortal web. Using the co-expressed genes list, top significant GO
processes related to POUSF1P3 were confirmed using DAVID functional annotation in
colorectal cancer (a, right panel). Significant GO processes related to POUSF1P4 were also
confirmed using DAVID functional annotation in breast (b, right panel) and colorectal (c,
right panel) cancer. Bar length represents the significance and negative logarithm of

enrichment p-value.
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Supplementary Figure S4. Expression co-occurrence of OCT4 pseudogenes in relation to
the clinical prognosis of cancer patients. The multivariate survival curves compare the
clinical prognosis in patients with high/high (red), high/low (green), low/high (blue), and
low/low (orange) expression co-occurrence of POU5F1P1/POUSF1P3,
POUS5SF1P1/POUSF1P4, and POU5SF1P3/POUSF1P4 in breast (a), ovarian (b), lung (c) and
gastric (d) cancers. The clinical outcome data were retrieved from the Kaplan-Meier plotter
database. Information indicating statistical significance represents p < 0.05, and a non-

significant p-value is expressed as 'ns' in the graph.
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