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综  述 

白血病的精准基因组医学研究与转化应用 

于雪新，陈艾莉、李玥莹，刘丹，王前飞 

 100101 

摘要: 白血病是常见的血液系统恶性肿瘤，治疗主要以化疗为主，但总体治疗效果欠佳且发病的分子机制不明。

因此，白血病的发病机制以及临床研究急需新的突破口。近年来，研究人员不仅发现了急性髓系白血病耐药的

新靶点，揭示不同表观修饰的相互作用加速 MLL 白血病进展，也阐释了 NK 细胞白血病发病机制，发现关键

表观因子在髓系肿瘤发生中的重要功能。尤其是新抑癌基因 SETD2 的发现，为急性髓系白血病的治疗提供了

新的靶点。此外，在国际上研究人员首次将低剂量化疗方案用于治疗初诊儿童急性髓系白血病，在不影响疗效

的基础上显著降低了化疗毒副作用及治疗费用。虽然基因组特征的解析加深了我们对癌症生物学分子机制的理

解，但是近年来的研究表明瘤内异质性的克隆演化也是导致白血病临床治疗效果不佳的主要因素，解析不同化

疗方案下白血病患者不同的克隆演化模式及其在临床预后评估中的作用是目前的研究热点之一。上述研究为急

性髓系白血病诊断及治疗方法的改进提供了新的契机。 
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Abstract: Leukemia is a group of hematologic malignancy that has unfavorable prognosis and unclear mechanisms. In 

recent years, advances in leukemia research encompass the discovery of novel targets in acute myeloid leukemia drug 

resistance, epigenetic crosstalk in mixed lineage leukemia (MLL) leukemogenesis, genetic mechanisms of aggressive 

NK-cell leukemia, as well as the critical role of key epigenetic regulator in acute myeloid malignancy. Remarkably, 

researchers revealed that the histone modifying gene SETD2 as a new tumor suppressor and therapeutic target in 

patients with acute myeloid leukemia. Furthermore, low-dose chemotherapy as a frontline regiment in treating pediatric 

acute myeloid leukemia can substantially reduce the toxic side effects and treatment costs without impairing efficacy. 

Although advances in cancer genomics have greatly increased our understanding of the molecular characteristics in 
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tumor biology, recent studies suggest that Darwinian evolution of intratumor heterogeneity represents a major challenge to 

develop therapeutic strategies to improve disease control. Researchers also dissected the distinct evolutionary dynamics 

under different chemotherapy regimens and the corresponding applications in the evaluation of treatment outcomes. 

Altogether, these efforts offered new opportunities for the development of acute myeloid leukemia diagnostics and 

therapeutics. 
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1.1  白血病转录调控机制 
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1.2  白血病表观遗传调控机制 
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图 1  转录因子 PU.1 在 MLL 白血病中的调控模式图 

Fig. 1  Regulated patterns of transcriptional factors PU.1 in MLL leukemia 
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图 2  表观调控因子 ASXL2 通过组蛋白修饰在造血干细胞功能维持中起抑癌作用 

Fig. 2  The epigenetic regulator ASXL2 plays a critical role in maintenance of normal HSC functions and 

suppression of myeloid malignancies via histone modification 
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图 3  表观调控新因子 ANP32A 通过调节表观 acetyl-H3 促进白血病 

Fig. 3  ANP32A as a novel epigenetic regulator of histone H3 acetylation promotes leukemogenesis in AML 
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图 4  SETD2 突变可导致染色质的异常修饰促进白血病发生 

Fig. 4  SETD2 mutations lead to deregulated histone modification and promote leukemogenesis in AML 
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图 5  携带 SETD2 突变的 MLL 白血病中不同组蛋白表观修饰间的相互作用 

Fig. 5  SETD2-mediated crosstalk between H3K36me3 and H3K79me2 in MLL-rearranged leukemia 
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3.1  白血病难治亚型及耐药的研究 
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图 6  ANKL 发病机理模型及潜在的治疗新靶标 

Fig. 6  The pathogenesis model of ANKL and novel potential therapeutic targets 
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3.2  儿童白血病的低剂量化疗方案研究 
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3.3  药物治疗下白血病患者基因组克隆演化
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