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The process of embryonic gene recapitulation can be commonly observed during cancer progression. Identification of the 
factors involved in embryogenesis can reveal important regulators of carcinogenesis. The transcription factors SОХ9 and 

PDX1 are most important master regulators of pancreas development. Cooperation of these factors is required to determine the 
direction of pre-pancreatic cell differentiation in early embryogenesis. At early stages of pancreatic endoderm differentiation, 
SOX9 expression coincides with the appearance of PDX1 expression. To upregulate each other’s expression, PDX1 and SOX9 
should act reciprocally. PDX1 expression has been identified in precursor lesions of pancreatic cancer. Persistent expression of 
PDX1 in the pancreas causes acinar-to-ductal metaplasia (ADM) that is crucial for the origin of PDAC. SOX9 expression in 
Kras-activated acinar cells causes ADM progressing to a duct-like state and PanIN/PDAC. In this study, we directly compared 
the SOX9 and PDX1 expression levels in pancreatic cancer samples (n=40) and normal pancreas samples (n=12). Tumor 
samples were divided into three groups according to the level of SOX9 expression. The first group showed a 6.5-fold increased 
expression level with respect to the normal one (p=2*10.5). The second and normal groups had approximately equal levels of 
SOX9 expression. The third group showed a 25-fold decreased expression level (p=10.5). A similar trend to such grouping was 
also characteristic of PDX1 expression. The correlation coefficient between SOX9 and PDX1 levels was 0.7 (p<10.5). There 
was no correlation between the levels of SOX9 or PDX1 and the extent of cancer cell differentiation. The gene expression 
heterogeneity observed can be linked to a change in the gene function during tumor progression. The correlation between 
PDX1 and SOX9 in cancer samples may indicate the participation of these factors in the regulatory module. This study was 
supported by the Russian Science Foundation (project no. 14-50-00131).
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