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Supplementary Fig. 1
Total RNA from 20 pairs of primary LAC and matching adjacent non-tumorous tissues
was purified and analyzed for Oct4 and Nanog mRNA expressions by quantitative real-
time PCR. The data was presented as relative fold comparing to its adjacent non-
tumorous counter parts.
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Supplementary Fig. 2
Total RNA was extracted from selected A549-ON clones (#1, #2, #3) and A549-Ctrl cells.
The mRNA level of Oct4 (A), Nanog (B), Musashi-1 (C), and Nestin (D) were examined
and quantified by quantitative real-time PCR. The graphs were presented as relative folds
of gene expression level in A549-ON comparing to that in A549-Ctrl.
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Supplementary Fig. 3
(A) The A549-Ctrl and the A549-ON clones were subcutaneously injected in 8-week-old
male BALB/c nude mice. The tumors were surgically excised and weighted 8 weeks after
injection. Each injection was performed in at least three individual mice. The graph
demonstrated the mean values of each group with error bars indicating the difference
between each mouse within the same experimentes. The tumors generated by A549-ON
cells were 5 to 8 folds heavier than those generated by A549-Ctrl cells. (B) The
knockdown of Oct4 and Nanog in the A549-ON cells transfected with shRNAs against
these two stemness factors (shOct4+shNanog) was confirmed by Western blot. Scramble
shRNA transfected A549-ON cells (SC) were used as a negative control, whereas �-actin
was used as an internal control.
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Supplementary Fig. 4
Two reporter plasmids containing Slug promoter region either from -1.2K (-1.2K) or -
1.9K (-1.9K) upstream of its start codon were constructed in the pGL3 plasmid. A549
cells were transiently transfected with either of the Slug promoter reporter plasmids,
together with plasmids expressing Oct4 and/or Nanog as indicated. Renilla luciferase
plasmid (pRL-SV40) was co-transfected as an internal control (mock). Cell lysate was
collected 48 hr after transfection, and the dual-luciferase assay was performed according
to the manufacturer s protocol (Promega). The graph was presented as relative values of
luciferase activity in the Oct4- and Nanog-transfected cells comparing to that in mock
transfected cells. Oct4 remarkably enhanced the activity of the reporter plasmid
containing Slug promoter region from -1.9K, but not -1.2K. Nanog had little effect on
both reporter activities. However, co-transfection of Nanog with Oct4 enhanced the effect
of Oct4 on the -1.9K reporter activity. This data clear showed that Oct4 and Nanog
synergistically enhance Slug transcription, and the region between -1.9K and -1.2K
upstream of Slug start codon is important for this regulation.



Supplementary Table 1. List of primers used in RT-qPCR

Oct4 forward 5’-TTTAATCCCACATCATGTATCACT-3’

reverse 5’-CTATCTACTGTGTCCCAGG-3’

Nanog forward 5’-CGATCTCCTGACCTTGT-3’
reverse 5’-CACGCCTGTAAATCCCA-3’

CD133 forward 5’’-CTATTCAGGATATACTCTCAGCATT-3’
reverse 5’- TTTCTGTGGATGTAACTTTCAGTG-3’

ABCB1 forward 5'-GCTCGTGCCCTTGTTAGAC-3'
reverse 5'-CTCCTTGACTCTGCCATTCTG-3'

ABCG5 forward 5'-GCTGAACGCTGTGAATCTG-3'
reverse 5'-TGGCAACAACGCTGAAGG-3'

Musashi-1 forward 5'-TCCCTCGGCGAGCACA -3'
reverse 5'-GACAGCCCCCCCACAAA-3'

Nestin forward 5'-ACCCTTCCAGACTCCACTC-3'
reverse 5'-CACTCCTCTTCTCCCTCCTC-3'

Snail forward 5’-CGAGCTGCAGGACTCTAAT-3’
reverse 5’- CCACTGTCCTCATCTGACA -3’

Slug forward 5’-TTCGGAC CCAC ACA TTACCT-3’
reverse 5’- TTGGAGCAGTTTTTGCACTG-3’

18S RNA forward 5�-ACAGGTCTGTGATGCC-3�
reverse 5�-ATCGGTAGTAGCGACG-3�



Supplementary Table 2. The predominant processes up- (a) and down-regulated 
(b) in LC-CD133+cells 

a
Term Count % P-value
Mitosis 23 9.2 6.63E-13
Nuclear division 23 9.2 6.63E-13
M phase of mitotic cell cycle 23 9.2 9.57E-13
Organelle fission 23 9.2 1.49E-12
Cell division 25 10 5.01E-12
M phase 26 10.4 7.85E-12
Mitotic cell cycle 27 10.8 1.70E-11
Cell cycle phase 28 11.2 3.76E-11
Cell cycle 38 15.2 6.72E-11
Cell cycle process 32 12.8 9.51E-11

b
Term Count % P-value
Immune system process 29 12.2 3.08E-05
Immune response 23 9.7 3.71E-05
Respiratory gaseous exchange 6 2.5 7.23E-05
Cell-cell adhesion 13 5.4 1.53E-04
Regulation of response to stimulus 17 7.1 1.94E-04
Regulation of immune effector process 8 3.3 2.40E-04
Immune effector process 9 3.7 2.43E-04
Regulation of humoral immune response 4 1.6 3.67E-04
Cell adhesion 21 8.8 3.68E-04
Biological adhesion 21 8.8 3.75E-04



Supplementary Table 3a.  

The up-expression gene profiling of lung cancer LC-CD133+ cells as compared to LC-CD133- or low-grade LC tissues. 





















Supplementary Table 3b.  

The down-expression gene profiling of lung cancer LC-CD133+ cells as compared to LC-CD133- or low-grade LC tissues.  



























Supplementary Table 4. Clinicopathological characteristics of 118 patients with lung 
adenocarcinoma 

Total of 118 patients

Patient characteristics Surgery + adjuvant therapy Definitive CCRT

Numbers of patients 50 68
Age

Range 48-79 45-74
Median 60 58

Cancer stage
I-II
III-IV

7
43

10
58

OCT4 staining
Negative 17 23
Positive 33 45

Nanog staining
Negative 20 20
Positive 30 48

Slug staining
Negative 15 25
Positive 35 43

CCRT: concurrent chemoradiotherapy 



Supplementary Materials and Methods 

Quantitative Real-Time PCR.  

RNA was extracted from cultured cells using TRIzol (Invitrogen) according to the 
manufacturer’s protocol. Extracted total RNA was then reverse transcribed into cDNA 
using the oligo(dT)12-18 primer with Superscript III reverse transcriptase (Invitrogen). 
Twenty-fold dilutions of each cDNA were prepared for subsequent PCR amplification 
with the SYBR Green I Master Kit using Lightcycler480 instrument (Roche Applied 
Science). Primer sequences designed to detect specific genes are listed in 
Supplementary Table 1. 

Immunoblotting.  

Western blots were performed as described (1). Primary antibodies included anti-Oct4, 
anti-Nanog, anti-Snail, anti-Slug, anti-Cytokeratin 18 (Cell Signaling), 
anti-E-cadherin, anti-Vimentin, anti-N-cadherin (Santa Cruz Biotechnology), and 
anti-�-actin (Sigma). HRP-conjugated secondary antibodies were obtained from Santa 
Cruz Biotechnology (1:5000). 

Slug-promoter assay 

5×105 A549 lung cancer cells were seeded in 24-well plates and allowed to attach for 
24 hours. Cells were transfected with 0.2 �g of pGL3 plasmids containing Slug 
promoter region either 1.9K (-1.9K) or 1.2K (-1.2K) upstream to its start codon, 
together with plasmids expressing Oct4 and Nanog (0.2 �g) as indicated. Fifty 
nanograms of Renilla luciferase plasmid (pRL-SV40) was co-transfected as an 
internal control. Cell lysate was collected 48 hours after transfection, and the 
dual-luciferase assay was performed according to the manufacturer’s protocol 
(Promega). The intensity of luciferase activity was measured and quantified by 
luminal meter. 

Immunofluorescence Staining.  

Cells were seeded on glass coverslips at ~30% confluence 24 hr before transfection. 
Forty-eight hours after transfection, cells were fixed with 4% formaldehyde in PBS 
for 15 min at room temperature and permeabilized with 0.5% Triton X-100 in PBS for 
10 min. After blocking with 3% skim milk in PBS, cells were incubated with primary 
antibody diluted in PBS overnight at 4�C and then incubated with secondary antibody 
for 2 hr at room temperature. Cells were mounted with Prolong Gold antifade reagent 
(Invitrogen) and imaged with a fluorescence microscope. 

Tumor tissues acquirement and preparation

All procedures of tissues acquirements are following the tents of the Declaration of 
Helsinki and were got inform consents from the enrolled lung cancer patients. 
Resected tissues from 118 lung cancer patients (Supplementary Table 3), who gave 
informed consent for the use of their tissue, were harvested at surgery. Human 
primary lung carcinoma (P), normal paired non-cancerous matched tissues (N), along 



with as well as available lymph node metastatic lesions (LN) and 
metastatic/secondary lung tumors (M) were obtained from surgical procedures send to 
the pathology lab for frozen section diagnosis. Tumor tissues with cryosections were
subjected to H&E stain for morphological inspection and Ki-67 immunohistological 
staining for proliferation activity before microscopically screened to have > 75% of 
their areas occupied by tumor cells under two pathologists’ survey (2). The specimen 
(tumor, normal counterpart, and lymph node metastatic lesions) were snap frozen in 
liquid nitrogen and stored at -80 C.

Isolation and cultivation of CD133-positive cells 

All procedures of tissues acquirements are following the tents of the Declaration of 
Helsinki and were got inform consents from the enrolled lung cancer patients. In brief, 
the dissociated cells from the samples were labeled with 1 mL CD133/1 
micromagnetic beads per 1 million cells using the CD133 cell isolation kit (Miltenyi 
Biotech, auburn, CA). CD133+ cells were cultured in a medium consisting of 
serum-free DMEM/F12 (Gibco-BRL, Gaitherburg, MD), N2 supplement (R&D 
Systems Inc., Minneapolis), 10 ng/ml human recombinant bFGF (R&D Systems) and 
10 ng/ml EGF (R&D System) (3). 
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