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Abstract; Regulated in development and DNA damage responses 1 (REDDI1) is a stress-inducible protein
that is typically expressed at low levels in normal human tissues. REDDI can be transiently induced by various
stimuli,including hypoxia, DNA damage, energy/nutrient imbalance and glucocorticoids, and involve in the
regulation of metabolism, mitochondrial function,oxidative stress,autophagy and cell fate. Although REDDI is
generally associated with detrimental effects and contributes to the progression of diseases such as diabetes-re-
lated complications,neurodegenerative diseases,depression,cancer,and inflammatory diseases,it also protects
the liver against oxidative damage and the progression of hepatic fibrosis. Its mechanism of action may be re-
lated to the interactions of REDDI with 14-3-3 proteins, nuclear factor-kB inhibitor a,thioredoxin-interacting
protein,or glucose-regulated protein respectively,thereby regulating mammalian target of rapamycin complex
1 signaling,nuclear factor-«B activation, and cellular pro-oxidative or antioxidant activities. Nevertheless, the
molecular mechanism of REDDI in diseases remains unclear. Therefore, this review summarizes the molecular
mechanisms of REDD]1 expression,its biological functions,and the research progress of REDDI1 in diseases,ai-
ming to provide a reference for further studies on disease mechanisms.
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Advances in markers for early diagnosis of hepatocellular carcinoma”
DING Shan',ZHAO Wenrui* \WANG Jincan® ,ZHANG Peili' ,LI1U Yiging' ,XU Li*®
1. Department o f Clinical Laboratory ,Shandong Provincial Hospital Affiliated to Shandong First
Medical University ,Jinan ,Shandong 250021,China ;2. Department of Medical Laboratory ,
Shandong Medical College ,Jinan ,Shandong 250002 ,China ;3. School of Public Health
and Health Management sShandong First Medical University ,Jinan ,Shandong 250117,
China ;4. Department of Infectious Diseases and Hepatology sthe Second Qilu Hospital
of Shandong University ,]Jinan sShandong 250033 .,China
Abstract: Hepatocellular carcinoma (HCC) is one of the most common malignant tumors in the world,
with significant mortality. Due to the insidious and lack of specificity of early HCC symptoms, conventional
screening methods are difficult to identify effectively,resulting in most cases being diagnosed at an advanced
stage. This article discusses the biomarkers related to the early diagnosis of HCC from multiple perspectives,
including imaging examination, serum markers, non-coding RNA and liquid biopsy. Currently, the detection
methods commonly used in the world,such as alpha-fetoprotein (AFP) and imaging examination,have certain
limitations and cannot fully meet the clinical needs. Therefore, there is an urgent need to find more reliable
methods for early diagnosis. By comprehensively analyzing the emerging diagnostic tools, this article aims to
improve the detection rate of early HCC, thereby improving the prognosis and efficacy of patients. Although
some progress has been made in the early diagnosis of HCC, many challenges remain,such as the insufficient
sensitivity and specificity of the existing markers. The future development trend should focus on the following
aspects,including further research on the clinical application of new biomarkers, strengthening the innovation
and application of imaging technology,and exploring the potential of liquid biopsy technology.in order to pro-
vide a more effective solution for the early diagnosis of HCC.
Key words: hepatocellular carcinoma; imaging examination; serological marker; non-coding RNAj

liquid biopsy; early diagnosis
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