
1 
 

Supplementary methods 

Immunohistochemical analysis 

Immunohistochemistry was performed using a CD147 diagnostic kit according to the 

manufacturer’s manual (Jiangsu Pacific Meniuoke Biopharmaceutical Company, 

Changzhou, China). Immunopositivity was independently evaluated by two 

pathologists. Expression of CD147 was evaluated according to the formula: overall 

score = percentage score × intensity score. The ratio of positive cells per specimen 

was evaluated quantitatively and scored as 0 for staining of ≤ 10%, 1 for staining of 

11 to 25%, 2 for staining of 26 to 50%, 3 for staining of 51 to 75%, and 4 for staining > 

75% of the cells examined. Intensity was graded as follows: 0, no signal; 1, weak; and 

2, strong staining. A total score of 0 to 8 was calculated and graded as negative (-; 

score: 0-1), positive: weak (+; score: 2-4), and strong (++; score: 6-8). 

Vector construction 

The core promoter of the CD147 gene (-217 to +1, relative to the transcription start 

site of the CD147 gene) was constructed previously (1, 2). The deletions of the 

promoter region were carried out using the above plasmid as the template for PCR 

amplifications. The promoter of miR-22 was amplified and cloned into the pGL3 

plasmid. To generate the site-directed mutants of Sp1 and c-Myc binding element of 

CD147 or miR-22 promoter, a QuickChange mutagenesis kit (Stratagene, La Jolla, 

CA, USA) was used. The coding sequences of Sp1, Sp3, Sp4, c-Myc, and CD147 

were amplified and cloned into pcDNA3.1 (Invitrogen, Carlsbad, CA, United States). 

For expression of miR-22, the genomic fragment of Homo sapiens miR-22 precursor 
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was amplified and inserted into pcDNA3.1 named as pcDNA3.1-miR-22 (3). The 

full-length 3’-UTRs of human CD147, Sp1, Sp3, and Sp4 were amplified by PCR 

from genomic DNA and cloned at the SacI and XhoI sites into pmirGLO vector 

(Promega, Madison, WI, United States). The mutant constructs of CD147 and Sp1 

3’UTR for miR-22 binding were generated using the QuickChange mutagenesis kit. 

All constructs were finally confirmed by sequencing. All primers were listed in 

Supplementary table 1. 

 

Supplementary results 

The effect of miR-22 on Sp3 and Sp4 post-transcriptional regulation  

The Sp3 gene has three transcript variants (GenBank accession: NM_003111.4, 

NM_001017371.4, and NM_001172712.1) and the three transcript variants share the 

same 3’UTR of about 3482 bp. The Sp4 gene (GenBank accession: NM_003112.3) 

has a 3275 bp length 3’UTR. We performed a bioinformatics search for miR-22 

binding sites in Sp3 and Sp4 3’UTR by microRNA.org, Target-Scan, Pictar, and 

miRanda. We did not find potential miR-22 binding sites on Sp3 and Sp4 3’UTR.  

Further, we constructed the Sp3 and Sp4 3’UTR region and inserted into pmirGLO 

vector named as pmirGLO-Sp33’UTR and pmirGLO-Sp43’UTR. MDA-MB-231 and 

BT-49 cells were transiently transfected with pmirGLO vectors and miR-22 

overexpression vector, respectively. miR-22 overexpression did not affect the Sp3 and 

Sp4 luciferase activity (Supplementary Fig. 4). These analyses indicated that miR-22 

may not participate in Sp3 and Sp4 post-transcriptional regulation.    
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The effect of Sp3 and Sp4 on miR-22 expression  

  We cotransfected the Sp3 and Sp4 expression vectors with the miR-22 promoter 

luciferase vector, respectively. It was observed that transient expression of Sp3 or Sp4 

could not affect transcription of miR-22 (Supplementary Fig. 5). These analyses 

indicated that Sp3 and Sp4 may not participate in miR-22 transcriptional regulation.   
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