杭州医学院 Circulation Research PRL2 研究被网友质疑，作者回应
原创  DavidResearch Integrity2025-04-01 23:44:28德国
[image: ]

Research Integrity

2025 年 2 月 14 日，来自杭州医学院浙江省人民医院药学部与炎症研究所等多个单位的研究团队，在《Circulation Research》杂志上发表了一篇题为 “Cardiomyocyte PRL2 Promotes Cardiac Hypertrophy via Directly Dephosphorylating AMPKα2” 的研究论文。
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该研究表明，心肌细胞中的 PRL2 通过直接使 AMPKα2 在苏氨酸 172 位点去磷酸化，进而促进心脏肥大。论文作者们通过多种实验，如确认 PRL2 与 AMPK 的内源性、外源性及蛋白水平相互作用（图 6C - E，S10G - H），在蛋白水平验证 PRL2 使 AMPKT172 去磷酸化（图 4B，5A，S6B，S7A - B，和 S9A - B），发现 PRL2 蛋白水平增加与 AMPKT172 磷酸化减少呈剂量依赖关系（图 5B），以及 C46 残基突变（C46A）会消除 PRL2 降低 AMPKT172 磷酸化的能力，而催化突变体（C101A/D69A）仍保留该作用（图 7A），揭示了一种 PRL2 调节 AMPK T172 磷酸化的新机制，即通过底物特异性结合而非经典的磷酸酶活性。这一发现显示了 PRL2 在不同结合伙伴和细胞环境中的功能可塑性。
然而，网友 Cicurina madla 对此研究提出质疑。其指出论文虽称 PRL2 直接使 AMPKα2 去磷酸化，但未提供实验证据。从图 7A 来看，PRL2 过表达及催化失活突变体都能降低 AMPKα2 - T172 磷酸化，表明 PRL2 对其磷酸化的影响是间接的，且论文中未采用确定 “真正” 底物的金标准实验（底物捕获实验和体外去磷酸化测定），这让研究结论的有效性存疑。
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这些数据共同表明，PRL2 通过一种涉及底物特异性结合的机制，而非经典的磷酸酶活性，来调节 AMPK T172 的磷酸化。现有文献强调 C101 是酪氨酸磷酸酶活性的催化位点，而我们的研究揭示了 C46 在介导 PRL2 与丝氨酸 / 苏氨酸激酶底物（AMPKα2）相互作用中具有非典型作用。这种差异可能反映出 PRL2 依其结合伙伴和细胞环境不同而存在功能可塑性。尽管我们不会再在 PubPeer 上进一步交流，但我们仍致力于开展建设性的科学交流。若对本研究有任何其他疑问或需要进一步说明，请通过电子邮件与我们联系。邮箱：wzmcliangguang@163.com
不过论文作者 Guang Liang 回应称，他们的研究揭示了 PRL2 与 AMPKα2 在心肌细胞中相互作用的新机制，与经典的 PRL - 底物相互作用不同，现有数据能支持他们的结论。

https://www.ahajournals.org/doi/10.1161/CIRCRESAHA.124.325262
https://pubpeer.com/publications/F0450564C1EEDE46722BCEB5E2062C#0
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#1 Cicurina madla comment accepted March 2025

This paper states (along within the title) that PRL2 inactivates AMPK via directly dephosphorylating AMPKa2 at
threonine 172 through its cysteine 46 in cardiomyocytes. Although the authors show that PRL2 and AMPKa2
interact (or are part of the same protein complex), the authors also claim that “PRL2 directly dephosphorylates
AMPKa2,” yet the paper provides no experimental evidence to support this. The main experiment presented in

Figure A is not only insufficient but also misinterpreted (see below).

PRL2, like PRLL and PRL3, belongs to the protein tyrosine phosphatase (PTP) family, which is characterized by a
conserved active site motif [(1/V) HC(X)5R] essential for dephosphorylation. It has been known for more than 20
years now that the critical cysteine residue for the phosphatase function of PRL2 is C101 (C104 in PRLL and PRL3),
not C46, as the authors incorrectly state (Reviewed in PMID: 16275986~ [N, 22413991, 24579927,
29770564, 34890645, 38653737). In reality, C46 (C49 in PRL1 and PRL3) is involved in regulating the redox status of
PRLs, which can potentially modulate their activity.

In figure 7A, they show that PRL2 overexpression reduces AMPKa2-T172 phosphorylation and the PRL2 C101A
catalytically inactive mutant (or D69A catalytically inactive mutant ) has a similar effect, indicating that the
phosphatase activity of PRL2 in not involved in this process. This clearly show that PRL2 effect on AMPKa2-T172
phosphorylation is indirect. At best, Figure 7A merely suggests that PRL2’s redox state influences AMPKa2-T172
phosphorylation, not direct dephosphorylation.
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Figure 7A, Han et al, Circ Res. 2025 Feb 14

Following the initial discovery of PTPs more than 35 years ago, to identify “true” substrate, the gold standard in
PTP research has been substrate-trapping experiment and in vitro dephosphorylation assay (optionally
combined to mass spectrometry) (Example: PMID: 38147212())—both of which are clearly absent from this

paper. This omission raises major doubts about the validity of the authors’ claims.
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#2 Guang Liang comment accepted March 2025

#1

We appreciate the reviewer's engagement with our study and their insights regarding the PRLs family. We
acknowledge the well-established role of the conserved C101 residue in the catalytic activity of PRL2. However,
ourfindings reveal a novel mechanism specific to the interaction between PRL2 and AMPKa2 in cardiomyocytes,
which appears distinct from canonical PRL-substrate interactions. Key experimental evidence supporting our
conclusion includes:

1. Direct Interaction: We confirm the endogenous, exogenous, and protein level interactions of PRL2 with AMPK
(Figure 6C-E, S10G-H). We further validate PRL2 dephosphorylating AMPKT172 at protein level (Figure 48, 5A,
6B, STA-B, and S9A-B).

2. Dose-Dependent Relationship: Increased protein level of PRL2 is correlated with reduced AMPKT172
phosphorylation (Figure 5B), establishing a dose-dependent relationship.

3.C46-Dependent Regulation: Mutation of the C46 residue (C46A) abolishes PRL2’s ability to reduce AMPKT172
phosphorylation, whereas catalytic mutants (C101A/D69A) retain this effect (Figure 7A). This indicates that
the redox-sensitive C46 residue, rather than the canonical catalytic site (C101), mediates PRL2’s function in
this context.

These data collectively suggest that PRL2 modulates AMPK T172 phosphorylation through a mechanism
involving substrate-specific binding, rather than classical phosphatase activity. While existing literature
emphasizes C101 as the catalytic site for tyrosine phosphatase activity, our work uncovers an atypical role for C46
in mediating PRL2’s interaction with a serine/threonine kinase substrate (AMPKa2). This divergence may reflect
functional plasticity in PRL2 depending on their binding partners and cellular contexts. While we will not be
engaging further on PubPeer, we remain committed to constructive scientific exchange. Please contact us via

email for any additional questions or clarifications regarding this work. E-mail: wzmcliangguang@163.com.
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