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[Chronic Hepatitis B virus (HBV) infection is a major cause of hepatocellular carcinoma (HCC). | It has been re-
ported that the HBx protein activates ERKs and PI-3K/Akt pathways [25], and further activates matrix metalloproteinase-
9 [19] with a potential function of invasion and metastasis. | Interestingly, the activation of Racl and HBV replication
has been found to be significantly decreased in cells transfected with a mutant HBV genome.]®AC [Hepatitis B virus
(HBV) can cause chronic and acute infection and remains a global health problem with a considerable morbidity and
mortality.JAP? [We now report that the Real GTPase was involved synergistically with HBx in the migration of HBV-
replicating cells.]BY [Findings in this report have provided an extension on the consequences of the Rac1 activation by
HBYV replication, in terms of cell motility. | To our knowledge, this is the first report to show the potential relationship
between the proline-rich domain in HBx (in the context of HBV replication) and cell motility, and should shed new light
on the understanding of the mechanism of HCC development.| Our findings can be further validated by a careful design
of HBx knockdown in the context ofthe whole HBV genome, without affecting proper viral replication. | ) Furthermore,
the involvement of Racl can be supported by titration experiments in which thesame amount of the HBV genome is

introduced into the cells with various amounts of Racl (e.g., activated orinactivated forms).]OUT

Local&Global-Ext

[Interestingly, the activation of Racl and HBV replication has been found to be significantly decreased in cells
transfected with a p-a mutant HBV genome.]¥C [We now report that the Rac1 GTPase was involved synergistically with
HBx in the migration of HB V-replicating cells. | Findings in this report have provided an extension on the consequences
of the Racl activation by HBV replication, in terms of cell motility.]°UT [To our knowledge, this is the first report to
show the potential relationship between the proline-rich domain in HBx (in the context of HBV replication) and cell
motility, and should shed new light on the understanding of the mechanism of HCC development.]°TH [It has been
reported that the HBx activates ERKs and PI-3K/Akt pathways?®, and further activates matrix metalloproteinase-9!°
with a potential function of invasion and metastasis. | We have recently demonstrated the same activation of ERK1/2
and Akt by HBx using the SH3 binding domain located in HBx. A€ [Processes such as cell adhesion, cell migration, cell
polarity, spindle formation and locomotion were covered.]°TH [Our data are in line with earlier reports on the potential

invasion ability of HBx through indirect activation of matrix metalloproteinase (MMPs).]OUT
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Research on Move-Guided Structured Automatic Summarization for Scientific Papers

ZHANG ZhiHao SUN ZhiChun ZHANG Shuo LIN GeGe LIANG GuoQiang
(College of Economics and Management, Beijing University of Technology, Beijing 100124, P. R. China)

Abstract: Scientific papers are typically lengthy, with key research points dispersed across various sections. Existing automatic summarization methods,
which primarily rely on sentence weights and paragraph positions for text selection, often lose critical information, resulting in fragmented logic. While
general-purpose large language models generate fluent summaries, they struggle to constrain output structures and frequently suffer from factual hallucinations.
To address these challenges, this study proposes Move-driven Summarization (MoverSum), a move-guided structured summarization model for scientific
papers. Built upon a multi-task learning Seq2Seq framework, MoverSum utilizes fine-grained rhetorical moves as a global planning guide. By integrating
text semantics, section positions, and move labels into multi-dimensional features, the model simultaneously evaluates sentence salience and predicts the
summary move sequence, extracting key sentences in accordance with the move sequence to generate well-organized, structured summaries. Comprehensive
experiments conducted on the arXiv and PubMed datasets demonstrate that MoverSum consistently outperforms various baseline models across all ROUGE
metrics. Furthermore, manual evaluation confirms that the generated summaries achieve superior content coverage and logical coherence. Ablation studies and
comparative experiments with large language models verify that the multi-dimensional features and move-guided planning are the core drivers of performance
improvements, highlighting MoverSum’s high adaptability to scientific text summarization tasks. Ultimately, this proposed method balances the factual fidelity
of extractive summarization with structural controllability, offering a novel move-aware modeling approach for the structured summarization of scientific
papers.

Keywords: Scientific Paper; Structured Summaries; Move Structure; Seq2Seq Framework; Multi-task Learning
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