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Abstract

Object:The pH expression of clinical thyroid tumor masses was detected, and combined with
postoperative pathological reports, the correlation between tumor mass pH and tumor nature and lymph
node metastasis was analyzed; the promotion of miRNA-21 in the establishment of acidic
microenvironment in human papillary thyroid carcinoma cells and its induction of proliferation, invasion
and metastasis of papillary thyroid carcinoma and the effect of acidic microenvironment on miRNA-21
were verified; in human papillary thyroid carcinoma cell lines, it was verified that miRNA-21 enhanced the
expression of hypoxia-inducible factor-1 a (HIF-1 @ ), and the expression of genes and proteins related to
anaerobic glycolysis in papillary thyroid carcinoma, thereby generating an acidic microenvironment.

Method: 1. Detect the pH of the tumor mass, 0.5 cm adjacent to the tumor and normal tissues in
clinical thyroid tumors.2. Establish different expression levels of human papillary thyroid carcinoma cells
(TPC-1) groups by using miRNA-21 mimics, miRNA-21 inhibitor and liposome transfection, continuously
culture for 5 days, detect the pH of the culture medium at different time points, and use
CCKS8/EDU/Transwell/Western Blot to detect the proliferation, migration and invasion protein expression
of different groups of papillary thyroid carcinoma cells. At the same time, verify the results of miRNA-21
promoting tumor proliferation and acidic microenvironment by nude mouse tumor formation experiments,
and establish papillary thyroid carcinoma cells adapted to different pH environments to detect the
expression of miRNA-21 in exosomes.3. Analyze the target gene PHD mRNA of miRNA-21 using TCGA
and GEO databases, establish miRNA-21 mimics, miRNA-21 mimics + HIF-1 @ inhibition, NC, blank
group and hypoxia environment group, and detect the expression of HIF-1 a , PHD, HK2, LDHA and
PKM2 related mRNA and proteins.

Result:

1. In thyroid tumors, the pH of the tumor mass and the adjacent 0.5 cm normal tissue showed
significant differences (p < 0.01), and the pH of the tumor mass in malignant tumors was significantly
correlated with lymph node metastasis (p < 0.01).

2. The pH of the supernatant in the miRNA-21 mimics, miRNA-21 inhibitor, and NC groups showed
significant differences (p < 0.01); the proliferation of the miRNA-21 mimics, miRNA-21 inhibitor, and NC
groups showed significant differences (p < 0.01); the expression of tumor cell migration and invasion
proteins in the miRNA-21 mimics, miRNA-21 inhibitor, and NC groups showed significant differences (p
< 0.05); the content of miRNA-21 in exosomes produced by papillary thyroid carcinoma under different pH

culture conditions showed significant differences (p < 0.05).



3. miRNA-21 targets PHD mRNA, interferes with HIF-1 a labeling recognition, stabilizes HIF-1 a
under normoxia, and promotes the expression of PKM2/HK2/LDHA mRNA and proteins in anaerobic
glycolysis.

Conclusion:

1. Compared with malignant tumors, benign thyroid tumors have significant differences in tumor size,
pH of the tumor margin and normal tissues by 0.5 cm. The pH of malignant tumors is significantly
correlated with lymph node metastasis of papillary thyroid carcinoma (P < 0.01).

2. miRNA-21 promotes the establishment of acidic microenvironment in papillary thyroid carcinoma
cells and induces proliferation, invasion and metastasis of papillary thyroid carcinoma. The acidic
microenvironment is conducive to the production of exosomal miRNA-21.

3. miRNA-21 targets PHD mRNA and stabilizes HIF-1 a under normoxic conditions, thereby
promoting anaerobic glycolysis and establishing an acidic microenvironment.

Key words: papillary thyroid carcinoma; lymphatic metastasis; hypoxia-inducible factor-1 a ; Acidic

microenvironment; miRNA-21
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