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The roles of theoretical framework of cancer evolution-development on the
prophylaxis of hepatitis B virus-induced hepatocarcinogenesis

Cao Guangwen
(Department o f Epidemiology . Second Military Medical University , Shanghai 200433, China)

Abstract Chronic infection with hepatitis B virus (HBV) mainly contributes to the development of hepato-
cellular carcinoma (HCC) worldwide. In the mainland of China, 90% of HCC is caused by chronic HBV in-
fection, and HBV genotype C2 is more carcinogenic than genotype B2. Non-resolving inflammation, which
is characterized by frequent necrosis and regeneration of affected hepatic tissues, is indispensible in HBV-
induced hepatocarcinogenesis. In this article, we present a theoretical framework of Cancer Evo-Dev as fol-
lowed. Interactions of genetic predisposition of immunological and inflammatory molecules with the infec-
tion of HBV maintain chronic infection and non-resolving inflammation. Some HBV-encoding proteins such
as large HBV surface antigen and HBV X proteins can suppress immune functions, leading to immune es-
cape and the maintenance of non-resolving inflammation. In the inflammatory microenvironment, proin-
flammatory cytokines and chemokines can trans-activate the expression of some nucleotide editing enzymes
such as cytosine deaminases, and thus disequilibrate pro-mutagenesis and DNA repairment. As a result, vi-
ral mutations and somatic mutations are greatly increased. The majority of mutated cells or viruses are e-
liminated in survival competition. A tiny percentage of mutated cells with altered survival signal pathways
or models can undergo retro-differentiation via epithelial-to-mesenchymal transition and acquire the “stem-
ness” capacities of overcoming senescence, rubbing nutrition, proliferating immortally, and chemo-resist-
ant. These cells are subsequently selected in inflammatory environment, gradually adapt to the cancer-pro-
moting environment and function as cancer-initiating cells, thus contributing to the development and pro-
gression of cancer. HBV-induced carcinogenesis represents a typical “mutation-selection-adaptation” evolu-
tionary process. The inflammatory environment plays an important role in maintaining the “stemness” of
cancer cells and promoting cancer metastasis and postoperative recurrence. The theoretical framework of
Cancer Evo-Dev may reflect a general law of inflammation-induced malignant transformation, which may
provide robust biomarkers for cancer surveillance, prophylaxis, and prognosis prediction as well as thera-
peutic targets for targeted therapy via targeting to critical survival pathways of cancers.
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