
SUPPLEMENTARY MATERIALS
Supplementary Materials and Methods
Cell lines and culture conditions

The two human HCC cell lines, MHCC97-H and HCC-LM3 were established from the same parent human HCC cell line, MHCC97, in Liver Cancer Institute & Zhongshan Hospital,Fudan University. They have a genetically identical background and stepwise increasing metastatic potentials. HEK 293T cell line was obtained from the Type Culture Collection of the Chinese Academy of Sciences (Shanghai, China). All the cell lines were routinely maintained in Dulbecco’s modified Eagle’s medium (DMEM) (Gibco BRL, Grand Island, USA) supplemented with 10% (v/v) fetal bovine serum (FBS) (Gibco BRL) at 37°C in a humidified incubator containing 5% CO2. Authors carried out no further cell line authentication in the last six months.

RNA Isolation and quantitative real-time polymerase chain reaction (qRT-PCR)

Total RNA was extracted from cell lines and frozen tumor specimens using Trizol reagent (Invitrogen, California, USA). Complementary DNA synthesis was performed using TaqMan MicroRNA Reverse Transcription kit (Applied Biosystems, Foster City, CA, USA) according to the manufacturer’s instructions. Amplification and detection were performed using the ABI PRISM 7900 Sequence Detection System (Applied Biosystems). U6 was used as an endogenous control. Levels of miR-26a were normalized to U6 to yield a 2-((Ct value for relative expression of each transcript. The following Taqman probes were used for detection: 405 for miR-26a, 1973 for U6 (Applied Biosystems). 
Vectors and Cell Transfections

The miRNA vectors were purchased from Genecopoeia (Guangzhou, China) including miR-26a expression vector (HmiR0044-pEZX-MR03), anti-miR-26a expression vector (HmiR-AN0354-pEZX-AM04), the control vector for miR-26a (CmiR0001-pEZX-MR03). Expression vectors mediated by lentivirus for human Mcl1 and p53 were constructed. The sequences of Mcl1 and p53 were amplified via specific primers: Mcl1, forward primer-5’- ATGTTTGGCCTCAAAAGAAACGCG - 3’, reward primer- 5’- CTATCTTATTAGATATGCCAAACCAGC-3’, and p53 forward primer-.5’- atggaggagccgcagtca gatcctagc - 3’, reward primer- 5’- TCAGTCTGAGTCAGGCCCTTCTGTC-3’. Then harvested DNA was inserted into pWPI-GFP expression vector (Plasmid12254, Addgene, Cambridge, MA, USA). Cells were transfected with the vectors or siRNAs mentioned above using Lipofectamine 2000 according to the manufacturer’s instructions (Invitrogen, Carlsbad, CA).The wild-type 3’-UTR segment of human Mcl1 mRNA, which contained a putative binding site for miR-26a, was amplified from normal human genomic DNA and inserted into the NotI/XhoI sites downstream of the stop codon of Renilla luciferase in the psi-check2 vector (Promega, Madison, WI). The psi-check2 vector is a dual-luciferase reporter plasmid that contains the firefly luciferase and Renilla luciferase reporter genes. The mutant 3'-UTR of Mcl1 had a mutated sequence in the complementary site for the seed region of miR-26a.The Wild type and mutant miRNA-26a-1 promoter were cloned into pGL3-basic vector (Promega). Renilla plasmid was reserved in our laboratory. Cells were transfected with the vectors mentioned above using Lipofectamine 2000 according to the manufacturer’s instructions (Invitrogen, Carlsbad, CA). The primers were present in the Supplementary-Table-S2. All constructs were verified by direct sequencing.
Western blot

Cytosolic protein fractions were prepared using the cell mitochondria isolation kit (Beyotime, Shanghai, China). Total protein was extracted by lysing cells in RIPA buffer containing protease inhibitor. 40ug protein of each sample was separated by 10% sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) and transferred onto polyvinylidene fluoride (PVDF) membranes (Millipore, Bedford, MA). After blocking with 5% non-fat milk in TBS-T, membranes were incubated with the speciﬁc primary antibody overnight at 4°C followed by incubation with secondary antibodies for 1 hr at room temperature. The following antibodies were used: anti-Bcl-2, anti-Bcl-xL, anti-Mcl1, anti-α-tubulin and anti-p53 (1:2000, Epitomics, CA, USA), anti-GAPDH (1:2000, Cell Signaling Technology, Danvers, MA), and goat-anti-rabbit IgG conjugated to horseradish peroxidase (HRP) (1:5000, Cwbiotech, Shanghai, China). Antibody binding was detected with Image Acquisition using ImageQuant™ LAS 4000 (GE Healthcare Life Sciences, Michigan, USA).

Immunohistochemical Staining

Formalin-fixed, paraffin-embedded tissues were cut into 4-μm sections. Following deparaffinization, sections were rehydrated and subjected to antigen retrieval by microwaving in 0.01 M sodium citrate (pH 6) for 10 minutes. Sections were incubated at 4°C overnight with monoclonal antibodies against Bcl-2, Bcl-xL, Mcl1 and p53 as mentioned above. Immunostaining was performed using ChemMate DAKO EnVision Detection Kit, Peroxidase/DAB, Rabbit/Mouse (code K 5007, DakoCytomation, Glostrup, Denmark) according to the manufacturer’s instructions. Subsequently, sections were counterstained with hematoxylin (Dako) and mounted in dimethylbenzene. Protein staining was evaluated under a light microscope at 400× magnification. Staining intensity was scored manually by two independent experienced pathologists as 0=no staining or weak staining, 1=moderate staining, and 2=strong staining. Tumor cells in five fields were randomly selected and scored based on the percentage of positively stained cells (0-100%). The final IHC score was calculated by multiplying the intensity score with the percentage of positive cells.
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Figure S1
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Figure S2
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Figure S3 
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Figure S4
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Table S1. Clinicopathological characteristics of HCC Patients (n=58)

	Characteristics  
	  Case number
	%

	Sex

Female 

  Male

Age (years)

≤50 

>50  

HBsAg

Negative

Positive 

Liver cirrhosis

 No

Yes

ALT (U/L)

≤75

>75

AFP (µg/L)

≤20 

>20 

Tumor size (cm)

≤5 

>5

Tumor number

Single

Multiple

Tumor capsule

  None

  Complete

tumor thrombus 

No

Yes

Tumor differentiation

I-II

>II

TNM stage

I/II 

III/IV
	9 

49
28
30
3
55
 11
 47
49
 9
19
39
27
31

49
9
28
30
48
10
46
12
31
27
	 15.5

 84.5

 48.3
 51.7
5.2
 94.8
 19.0
 81.0
 84.5
 15.5
 32.8
 67.2
 46.6
 53.4
 84.5
 15.5
 48.3
 51.7
 82.8
 17.2
 79.3
 20.7
 53.4
 46.6


Note：HBsAg, hepatitis B surface antigen; AFP, alpha-fetoprotein; ALT, alanine aminotransferase; TNM, tumor-node-metastasis.

Table S2. The sequences of primers used in the study

	Identifier  Type
	    sense  sequence(5’-3’)
	        antisense sequence(5’-3’)

	Primers for Gene Cloning
	

	Mcl1
	ATGTTTGGCCTCAAAAGAAACGCG
	CTATCTTATTAGATAT CCAAACCAGC

	P53
	ATGGAGGAGCCGCA GTCAGATCCTAGC
	TCAGTCTGAGTCAGGCCCTTCTGTC

	Primers for 3'UTR Cloning
	

	Wide-type Mcl1
	  AGGATGGGTTTGTGGAGT
	 AAAGAGGCGTCGATGAGA

	Mutant1 Mcl1
	     TGCATCACGGAAGGCTCAGT
	 TGATGCATTATTGGTGATAA

	Mutant2 Mcl1
	     GAATCGTCGGAAGGCTCAGT
	 ACGATTCTTATTGGTGATAA

	Wide-type Bcl2
	TGATTTCTCCTGGCTGTCT
	  AGGCTTTTCAAAGTCTTGTG

	Wide-type Bcl-xL
	 TTCAGTCGGAAATGA CCAGAC
	  CAAGAGCCCAGGCTCTTTGT

	Primers for miRNA-26a-1 promoter
	

	Wide-type promoter
	TGAGTCAGATTTCTTTCTAGGGGC
	TCCATTTTTTAAAGTGAAGA

	Mutant promoter
	CAAAAAGGGAGAGTGC
	CCCTTTTTGGGCTC


UTR, untranslated region
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