
Supplementary Materials and Methods 

Sphere Formation Assay 

The cells were transferred into 6-well plates (Corning, USA) in serum-free DMEM 

containing 10 ng/ml bFGF, 20 ng/ml EGF, 5 μg/ml insulin and 0.4% BSA, and 

incubated for 10 days. The numbers of spheres were calculated under the microscopy. 

The experiments were repeated at least 3 times. 

Wound healing assay 

The cells were seeded into 6-well plates for 24h to reach 80~90% confluence. The cell 

monolayer was wounded in a straight line with a 10 μl pipette tip to create a ‘‘wound’’. 

Cell debris was removed by PBS and the wounded cells were cultured with fresh 

medium. Images were taken at 0 and 48h later to measure the distance of the wound. 

The cell migration rate = (the distance of the wound at 0h - the distance of the wound 

at 48h) / the distance of the wound at 0h × 100% was calculated. The experiments were 

repeated at least 3 times. 

Trans-well invasion assay 

The matrigel and trans-well (BD Biosciences, USA) were used to carry out cell invasion 

assays to build invading chambers for separating high invasive and low invasive cells. 

Cells were seeded at a density of 1×105 cells in the matrigel and 100 μl serum-free 

RPMI-1640 to the 24-well plate trans-well system with an 8-μm pore size 

polycarbonate filter membrane (Corning, USA). The lower chambers contained 10% 

FBS containing medium. The cells were incubated for 48h. The cells on the lower 

surface of the membrane were fixed with methanol and stained with 1% toluidine blue. 

The stained membranes were photographed through the microscope and invading cells 

were counted. The experiments were repeated at least 3 times. 

In vivo tumorigenicity study 

Different cells carrying constructed lentiviruses were collected and an equal number of 

5×104 cells in 100 μl of PBS were mixed with Matrigel respectively. The mixed cells 

were split into 2 parts and injected subcutaneously into both flanks of NOD-SCID 

mouse. The tumor sizes were monitored every 3 days. Each group contains 3 mice. And 

the experiments were repeated at least 3 times. The tumor volume (V) was calculated 



by the formula: V=3.14×L×W×H/6 (L: length, W: width, H: height). The animal 

protocol used in this study was approved by the Ethics Committee for Animal 

Experiments of the Tianjin Medical University Cancer Hospital and Institute, and was 

performed in accordance with the Guide for the Care and Use of Laboratory Animals. 

Western blot analysis 

Total protein was extracted with RIPA buffer. Approximately 30 μg f total protein was 

subjected to electrophoresis in a 12% sodium dodecylsulfate polyacrylamide gels and 

then transferred to PVDF membranes. The membranes were blocked in 5% BSA for 1 

h at room temperature and incubated overnight with the primary antibody at 4 °C at a 

dilution ratio from 1:1000 to 1:2000 (rabbit anti-human Lin28A, Lin28B, GAPDH, 

ERK, p-ERK, JNK,p-JNK, P38, and p-P38 mABs were all purchased from Cell 

Signaling Technology (CST, USA). Tris-buffer saline containing 0.05% Tween 20 

(TBST) was used to wash the membranes three times for 5 min each. HRP-conjugated 

secondary antibody (1:4000; CST) was incubated for 1 h at room temperature and 

washed with TBST 5 times for 10 min each. Enhanced chemiluminescence reagent was 

used to develop specific bands and visualized using film. Protein detection was 

performed using the Chemi-Doc XRS Detection System (Bio-Rad, USA). The relative 

densities of the protein bands were determined by comparing the band densities of the 

proteins of interest to those of the internal reference, GAPDH/Actin. 

RNA extraction, RT-PCR and qPCR analysis  

Total RNA was extracted using the Trizol kit (Invitrogen, USA) following the 

manufacturer’s protocol. The integrity of the RNA was determined by electrophoresis. 

The concentration and purity of the RNA were analyzed by spectrophotometry 

(Nanodrop8000, USA). RNA samples were stored at -80℃ . cDNA was synthesized 

using equivalent amounts of total RNA (1 μg) in a 20 μl reverse transcriptase reaction 

mixture (Takara, Japan) For qPCR analysis, amplified cDNA was detected using SYBR 

Premix Ex Taq™ (Takara, Japan) in 7500 Real-Time PCR System (Applied 

Biosystems, USA). The primers were shown in Table S1. β-actin was used as the 

internal control for the mRNA expression, while HsnRNA U6 (GeneCopoeia, China) 

and was used as internal controls for the miRNA expression. All experiments were 

performed in triplicates for each sample and were calculated for △CT. The relative 



mRNA and miRNA levels in each sample were calculated as 2-△CT (△CT= CTtarget gene - 

CTreference gene.).  

Dual-luciferase reporter assay 

The interplay between Lin28A/B and let-7c was assessed by dual-luciferase reporter 

assay. The sequence of either Lin28A or Lin28B was subcloned into the psiCheck2.0 

basic plasmid (Hanbio Co., Ltd.). The mutant sequences of Lin28A/B (the mutant sides 

were located at the potential binding sites of Lin28A/B and let-7c) were also subcloned 

into the psiCheck2.0 basic plasmid (MUTA). Then, the well-grown HEK-293T cells 

were cotransfected with Lin28A/B/MUTA and miR-NC/let-7c mimic. Two days after 

transfection, the relative luciferase activities of Lin28A/B and MUTA were examined 

using the dual-luciferase reporter assay system (Promega).


