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Figure S1. Schematic representation of the positions of primers used for the analysis of human

OCT4 expression in recent studies.

Black and gray boxes: forward and reverse primers, respectively. Black box F and gray box R: primers

used to amplify OCT44 in this study. The number of base pairs indicates the difference in nucleotide

number between primers and pseudogenes; the 5’ or 3’ mismatch indicates the position where a single-

nucleotide mismatch exists in the 5’ or 3’ terminus between the primers and the pseudogenes. Numbers in

parentheses: citation numbers corresponding to articles listed in the table.
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Figure S2. DNA constructs used in this study.

PCR primer set 5'-gaattcacc ATGGCGGGACACCTGGCTTCAGATTTC-3" and 5'-

gtcgacCGTTTGAATGCATGGGAGAGC-3' was utilized to amplify PCR fragments from cDNAs isolated

in this study, which were ligated into EcoRI and Sall site of EF1 promoter vector containing FLAG-tag in

the 3’ end of the MCS to construct pEF1-Oct4A-FLAGc, pEF1-Oct4A1-FLAGc and pEF1-Oct4A2-

FLAGec.

PCR primer set 5'-gaattcacc ATGGCGGGACACCTGGCTTCAGATTTC-3" and 5'-

gtcgacTCAGTTTGAATGCATGGGAGAGC-3" was utilized to amplify PCR fragments from cDNAs

isolated in this study, which were ligated into EcoRI and Sall site of EF1 promoter vector containing

FLAG-tag in the 5’ end of MCS to construct pEF1-Oct4A-FLAGn, pEF1-Oct4A1-FLAGn and pEF1-

Oct4A2-FLAGn.

PCR primer set 5'-gaattc AGGCAGATGCACTTCTACAGACTATTC-3" and 5'-

gtcgacCGTTTGAATGCATGGGAGAGC-3' was utilized to amplify PCR fragments from cDNAs isolated

in this study, which were ligated into the EcoRI and Sall site of the EF1 promoter vector containing

FLAG-tag in the 3’ end of the MCS to construct pEF1-Oct4B-FLAGec, pEF1-Oct4B1-FLAGc, pEF1-

Oct4B2-FLAGc, pEF1-Oct4B3-FLAGc and pEF1-Oct4Bns-FLAGc.

PCR primer set 5'-TCCCAGGACATCAAAGCTCTG-3' and 5'-GTGTGGCCCCAAGGAATAGTC-3’

was utilized to construct pEF1-Oct4BA86-FLAGc from pEF1-Oct4B-FLAGec.
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PCR primer set 5'-CCGAGGTGGGGCTCACCCTGGGGGTTCTA-3" and 5'-

CCTGTGTATATCCCAGGGTGATCCTC-3' was utilized to construct pEF1-Oct4BA86-E2AGG-FLAGc

from pEF1-Oct4BA86-FLAGec.

PCR primer set 5'-gaattcaccATGTGTAAGCTGCGGCCCTTGCT-3" and 5'-

gtcgacCGTTTGAATGCATGGGAGAGC-3' was utilized to amplify PCR fragments from pEF1-Oct4A-

FLAGc, which were ligated into the EcoRI and Sall site of the EF1 promoter vector containing FLAG-tag

in the 3’ end of the MCS to construct pEF1-Oct4C-FLAGc.

PCR primer set 5'-ATGGGGGTTCTATTTGGTGG-3" and 5-AGCTTTGATGTCCTGGGACT-3" was

utilized to construct pEF1-Oct4B-CTG190ATG-FLAGc from pEF1-Oct4B-FLAGc. PCR primer set 5'-

ACCAGGGGATATACACAGGC-3" and 5' -GATCCTCTTCTGCTTCAGGA-3' was utilized to construct

pEF1-Oct4B-CTG201 ATG-FLAGc from pEF1-Oct4B-FLAGc.

PCR primer set 5'-AGGTGTAAGCTGCGGCCCTTGCTGCAG-3' and 5'-

GTTCTTGAAGCTAAGCTGCAGAGCCTC-3' was utilized to construct pEF1-Oct4B-ATG164AGG-

FLAGc from pEF1-Oct4B-FLAGc.

PCR primer set 5'-gaattc AGGCAGAGGCACTTCTACAGACTATTC-3" and 5'-

gtcgacCGTTTGAATGCATGGGAGAGC-3' was utilized to amplify PCR fragments from pEF1-Oct4B-

FLAGc, which were ligated into the EcoRI and Sall site of the EF1 promoter vector containing a FLAG-

tag in the 3’ end of the MCS to construct pEF1-Oct4B-AGG-FLAGc.
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PCR primer set 5'-AGGTGTAAGCTGCGGCCCTTGCTGCAG-3' and 5'-

GTTCTTGAAGCTAAGCTGCAGAGCCTC-3' was utilized to construct pEF1-OCT4B-AGG-

ATG164AGG-FLAGc from pEF1-Oct4B-ATG164AGG-FLAGc.

PCR primer set 5'-CCGAGGTGGGGCTCACCCTGGGGGTTCTA-3" and 5'-

CCTGTGTATATCCCAGGGTGATCCTC-3' was utilized to construct pEF1-OCT4B-AGG-E2AGG-

FLAGc from pEF1-Oct4B-AGG-FLAGc.

PCR primer set 5'-CCGAGGTGGGGCTCACCCTGGGGGTTCTA-3" and 5'-

CCTGTGTATATCCCAGGGTGATCCTC-3' was utilized to construct pEF1-Oct4A1-E2AGG-FLAGc

from pEF1-Oct4A1-FLAGc.

PCR primer set 5'-gaattc TCCCAGGACATCAAAGCTCTG-3" and 5'-

gtcgacCGTTTGAATGCATGGGAGAG-3' was utilized to amplify PCR fragments from pEF1-Oct4A-

FLAGc, which were ligated into the EcoRI and Sall sites of the EF1 promoter vector containing a FLAG-

tag in the 3’ end of the MCS to construct pEF1-Oct4-E2-E5-FLAGc.

PCR primer set 5'-CCGAGGTGGGGCTCACCCTGGGGGTTCTA-3" and 5'-

CCTGTGTATATCCCAGGGTGATCCTC-3' was utilized to construct pEF1-Oct4-E2-E5-E2AGG-

FLAGc from pEF1-Oct4-E2-E5-FLAGc.

PCR primer set 5'-gaattc AGGCAGAGGCACTTCTACAGACTATTC-3" and 5'-

gtcgacCGTTTGAATGCATGGGAGAGC-3' was utilized to amplify PCR fragments from pEF1-
6



Oct4BA86-FLAGc, which were ligated into the EcoRI and Sall sites of the EF1 promoter vector

containing a FLAG-tag in the 3’ end of the MCS to construct pEF1-Oct4BA86-AGG-FLAGc.

PCR primer set 5'-CCGAGGTGGGGCTCACCCTGGGGGTTCTA-3" and 5'-

CCTGTGTATATCCCAGGGTGATCCTC-3' was utilized to construct pEF1-Oct4BA86-AGG-E2AGG-

FLAGc from pEF1-Oct4BA86-AGG-FLAGc.

PCR primer set 5'-gaattcaccATGGTGAGCAAGGGCGAGGA-3' and 5'-

gaattc TTTCTTGTACAGCTCGTCCATGC-3' was utilized to amplify the ORF of EGFP, which was

ligated into the EcoRI site of pEF1-Oct4A-FLAGc and pEF1-Oct4C-FLAGec to construct pEGFP-Oct4A

and pEGFP-Oct4C, respectively.

PCR primer set 5'-GCTGCCGCTACCAGTATCGAGAACCGAGTGA-3" and 5'-

TGCAGCGGCCTGCACGAGGGTTTCTGCTTTG-3' was utilized to construct pPEGFP-Oct4C-ANLS

and pEF1-Oct4C-FLAGc-ANLS from peg-OCTC and pEF1-Oct4C-FLAGec respectively.

PCR primer set 5'-gaattc GCCACCATGGCCATGCACTTCTACAGACTATTC-3" and 5'-

gtcgacCGTTTGAATGCATGGGAGAGC-3' was utilized to amplify PCR fragments from pEF1-Oct4B-

FLAGc, which were ligated into the EcoRI and Sall sites of the EF1 promoter vector containing a FLAG-

tag in the 3’ end of the MCS to construct pEF1-Oct4BKozak-FLAGc.



PCR primer set 5'-ACCATGGGGGGCTCACCCTGGGGGTTCTA-3" and 5'-

CCTGTGTATATCCCAGGGTGATCCTC-3' was utilized to construct pEF1-Oct4B-E2Kozak-FLAGc

from pEF1-Oct4B-FLAGc.

Pou5fl genomic DNA fragment containing the -5000 bp to +10784 bp region was subcloned from BAC

clone RPCI-11-1058J10 by using a BAC subcloning kit (GENE BRIDGE) and the following primers: 5'-

CTAAACTTGGCCTCTAGTGGCCTCAGAACATCCCCACTGTGATATCCGTCGACTCTAGAGGGC

CCA-3"and 5'-

GTGCCCTCAGCTCCTCCACCTTCCCCACATGAACCAGTCCGCACCTATCAGAAATCGTCGACA

AGCTTGATGCAT-3'. Cloned construct was designated as pOCT4Gen. Kpnl fragment of pOCT4Gen

was exchanged with a Kpnl fragment that contained FLAG or Nluc (Promega) tagged to the 3’ end of

exon 5 ORF designated as pOCT4Gen-FLAG and pOCT4Gen-Nluc. pOCT4Gen-FLAG vector backbone

contained CMV RFP to visualize transfected cells. Ncol fragment of pOCT4Gen (containing -4733bp to

+77bp) was ligated into the Ncol site of diphtheria toxin fragment A (DTA) vector to construct pOCT4-

DTA and EGFP vector to construct pOCT4-GFP respectively.

6X PORE (5'-ATTTGAAATGCAAAT-3")-Nluc was constructed by ligating Nluc ORF to the 6X PORE

vector, designated as pPORE-Nluc.
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Figure S3. OCT4A expression levels by semi-quantitative RT-PCR.

PA-1 cDNA dilution series was established for standard PCR samples, and a 2-fold cDNA dilution series

for cancer cell line samples was established for comparison of PCR samples. Typical data are shown.

DNA marker: 1-kb ladder marker.
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Figure S4. Detection of transcripts from pOCT4Gen-FLAG construct.

Total mRNA extracted by using Trizol reagent from the pOCT4Gen-FLAG construct introduced into

A549 cells. Reverse transcription was performed by using the oligo-dT primer 5'-

GACTCGAGTCGACATCGATTTTTTTTTTTTTTTTT-3' and superscript I1I reverse transcriptase.

OCT44 expression was detected by using the 5'-CTACTTGTCGTCATCGTCCTTGTAATC-3' primer and

set Al forward primer. Nested PCR was performed to detect OCT4B expression. The first PCR was

performed by using 5'-GACTCGAGTCGACATCGA-3' primer and set B forward primer. Second PCR is

performed by using 5'-CTACTTGTCGTCATCGTCCTTGTAATC-3' primer and set B forward primer.
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RT+ and RT- indicate the presence or absence of reverse transcriptase treatment, respectively. DNA

marker: 1-kb ladder marker.
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Figure SS5. Schematic model of translation products from the OCT4B construct.
A) Western blot analysis of the OCT4B construct expressed in COS7 cells. B-Kozak indicates the
AUG context in exon 1b with a strong Kozak sequence [equivalent to (Bc)]. B-E2Kozak indicates the
AUG context of the out-of-frame AUG codon present in exon 2 with a strong Kozak consensus sequence.
B) Schematic diagram of the transcripts and translation products. Bold Baug and Bagg indicate
DNA constructs harboring in-frame AUG or AGG codons in exon 1b, respectively. Two transcripts were
generated from the Baug construct (Baug and BaugA86; a and b) and Bagg construct (Bagg and
BaggA86; e and f). The thickness of the arrows indicates the amount of translation products. A broken
arrow indicates less production as compared with the solid arrow, and a dotted arrow indicates less

production than the broken arrow. Frames 1, 2, and 3 indicate three ORFs.

12



20000

15000

PA1

10000

5000

Luciferase activities (RLU/sec)

[aa) o]

o | 1l 1]

N

e C

w

T pOCT4-DTA 0.0 03 1.0
pOCT4-GFP 1.0 0.7 0.0

05 05 0.5
I TR

Figure S6. Bioluminescence imaging and luciferase assay using the pPORE-Nluc reporter.
PA1 and HEC50B cells were transfected with pPORE-Nluc with pOCT4-DTA and/or pOCT4-GFP. The
ratio of the DNA amount of each construct per well is indicated in C, I, I, III. Positive cell numbers from
bioluminescence imaging (A) and relative luciferase activity (B) were significantly decreased in a
pOCT4-DTA-concentration-dependent manner. The quantitative data of luciferase activities are presented
as the mean = S.D. *; p < 0.001, Student’s #-test.

Notably, it is important that the most suitable amount of pPORE-Nluc reporter DNA be used for
each cell line. In HEC50B cells, 5x10° cells per well were inoculated into 24-well plates and 0.5 pg of

pPORE-NIluc reporter DNA per well was used for transfection in this experiment.
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Figure S7. Negation of the alternative translation of OCT4B by an IRES.

COS7 cells were transiently transfected with bicistronic plasmids, and RFP and EGFP fluorescence were

observed (left panel). Scale bar; 50 um. The plasmids are schematically shown (right panel).

A) We constructed and tested the 1b/E2 region as a putative IRES element (28) containing the minimal

IRES elements (#mini (201-231)) reported previously (51). A dotted line represents the exon

1b/exon 2 boundary located between nt 219 and 220. EGFP signals were not detected.

B) Positive control, CMV-RFP-IRES-EGFP; EGFP signals were detected.

C) Negative control, CMV-RFP-EGFP; EGFP signals were not detected.

A RFP DNA fragment was amplified by the PCR primer set 5'-ggatcc ACCATGGCCTCCTCCGAGGA-3'

and 5'-agatcTTAGGCGCCGGTGGAGTGGC-3', and the PCR product was ligated into the BglII site of
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the pEGFP-N1 vector to construct the CMV-RFP-MCS-EGFP vector and into the pIRES2-EGFP vector to

construct the CMV-RFP-IRES-EGFP vector. A partial sequence of human OCT4 containing the predicted

IRES sequence was amplified using the PCR primer set 5'-

gaattc TAGTCCTTTGTTACATGCATGAGTCAGTGA-3' and 5'-

ggatccCTGCTTCAGGAGCTTGGCAAATTGCTC-3' (292 bp) and ligated between the EcoRI and

BamHI sites of the CMV-RFP-MCS-EGFP vector, which was designated as the CMV-RFP-11/E2-EGFP

vector.
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Table S1. Cells used in this study.

Cell Line Cell Type ATG/AGG*
Cancer cells
MCF7 Human breast adenocarcinoma cell line ATG
Hela Human endocervical adenocarcinoma cell line ATG
Ishikawa Human endometrial adenocarcinoma (well-differentiated) cell line ATG/AGG
HEC265 Human endometrial adenocarcinoma (well-differentiated) cell line ATG
HEC1 Human endometrial adenocarcinoma (moderatory differentiated) cell line ATG
HEC508B Human endometrial adenocarcinoma (poorly differentiated) cell line ATG
TTAl Human thyroid papillary carcinoma cell line AGG
A549 Human lung adenocarcinoma cell line ATG
S2 Human lung small cell carcinoma cell line AGG
PA1 Human ovary teratocarcinoma cell line ATG
Transformed cells
HEK293T Human embryonic kidney cell line (SV40T) AGG
Normal cells
ARPE-19 Human retinal pigmented epithelial cell line ATG
HFF Human foreskin fibroblast cell line ATG
HUVEC Human umbilical vein endothelial cells ATG
HAoSMC Human aortic smooth muscle cells AGG

* indicates whether first-ATG of OCT4B is converted to AGG.

DNA polymorphism analysis

Genomic DNA was isolated from cells using standard procedures. The following PCR primer set was

used to isolate a DNA fragment from genomic DNA: Forward primer 5'-

CATGCATGAGTCAGTGAACAGGGAATG-3' and reverse primer 5'-

TGTAAGAACATAAACACACCAGTTATC-3' (PCR product: 183 bp). PCR products were ligated into

the pCR-Blunt vector and sequenced.
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Table S2. Sequencing results for the PCR products.

Cell line OCT4A clone # OCT4B clone #
A Al A2 total B B1 B2 B3 Bns total

MCF7 - - - - 0 0 0 2 11 13
Hela 14 1 0 15 5 1 2 0 2 10
Ishikawa 11 0 0 11 0 0 0 0 10 10
HEC265 17 6 0 23 3 8 0 3 5 19
HEC1 16 3 3 22 6 11 1 0 1 19
HEC50B 15 10 0 25 8 3 1 1 4 17
TTAl - - - - 0 0 0 0 5 5
A549 11 0 1 12 7 3 0 0 3 15
S2 - - - - 0 0 0 0 15 15
PA1 22 0 0 22 4 4 1 2 9 20
HEK293T 16 0 0 16 0 0 0 0 12 12
ARPE-19 - - - - 0 0 0 0 6 6
HFF - - - - 1 0 0 0 6 7
HUVEC - - - - 0 0 0 0 6 6
HAoSMC - - - - - - - - - -

OCT4, octamer-binding transcription factor 4.
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