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标题：Upregulated in Hepatitis B virus-associated hepatocellular carcinoma cells, miR-331-3p promotes proliferation of hepatocellular carcinoma cells by targeting ING5
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研究摘要：
Hepatitis B virus (HBV) is a major risk factor for development and progression of hepatocellular carcinoma (HCC). It has been reported that viral infection can interfere with cellular microRNA (miRNA) expression and participate in the pathogenesis of oncogenicity. Our miRNAs array data indicated that miR-331-3p expression in HCC cell lines increased, but the relationship between miR-331-3p expression and HBV activity is unclear. Here, we observed elevated expression of miR-331-3p in different HCC cell lines expressing HBV. HBV, especially HBx, promotes miR-331-3p expression by enhancing its promoter activity. Using a miRNA target prediction database miRBase, we identified ING5 to be a novel target gene of miR-331-3p. miR-331-3p could inhibit ING5 expression by directly targeting its 3'-untranslated region (3'-UTR). As predicted, HBV was confirmed to repress ING5 at both mRNA and protein levels by promoting miR-331-3p expression. Our result indicated that miR-331-3p expression promotes proliferation of SMMC7721 cells by inhibiting ING5. ING5 overexpression promoted cell apoptosis in HCC cell lines. We also found ING5 expression was decreased in tumor tissue of HCC patient with HBV infection compared to its expression in para-carcinoma tissues.
乙型肝炎病毒（HBV）是肝细胞癌（HCC）发生和进展的主要危险因素。已有报道指出，病毒感染可干扰细胞 microRNA（miRNA）表达并参与肿瘤发生发展的病理机制。我们的 miRNAs 芯片数据表明，HCC 细胞系中 miR-331-3p 的表达增加，但 miR-331-3p 表达与 HBV 活性的关系尚不明确。在此，我们观察到在表达 HBV 的不同 HCC 细胞系中 miR-331-3p 表达升高。HBV，尤其是 HBx，通过增强其启动子活性来促进 miR-331-3p 的表达。利用 miRNA 靶基因预测数据库 miRBase，我们确定了 ING5 是 miR-331-3p 的一个新型靶基因。miR-331-3p 可以通过直接靶向其 3'-非编码区（3'-UTR）来抑制 ING5 的表达。正如预测的那样，HBV 通过促进 miR-331-3p 的表达，在 mRNA 和蛋白水平上证实了抑制 ING5。我们的结果表明，miR-331-3p 的表达通过抑制 ING5 来促进 SMMC7721 细胞的增殖。ING5 过表达可促进 HCC 细胞系的细胞凋亡。 我们还在 HBV 感染的患者肝细胞癌（HCC）肿瘤组织中发现了 ING5 表达降低，与癌旁组织中的表达相比。
Conclusion: These results showed that miR-331-3p is upregulated by HBV and promotes proliferation of HCC cells though repression of ING5 expression. These data provide new insights for understanding the mechanisms of HBV-related HCC pathogenesis.
结论：这些结果表明，HBV 上调 miR-331-3p，通过抑制 ING5 表达促进 HCC 细胞的增殖。这些数据为理解 HBV 相关 HCC 发病机制提供了新的见解。
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INcRNA HAND2-AS1 Regulates Prostate Cancer Cell Growth Through Targeting the miR-106a-5p/RBM24 Axis
RETRACTED
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MicroRNA-506-3p regulates neural stem cell proliferation and differentiation through targeting TCF3
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Propofol-induced HOXAL1-AS promotes proliferation, migration and invasion, but inhibits apoptosis in
hepatocellular carcinoma cells by targeting miR-4458
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MiR-1271 Inhibits Cell Proliferation, Invasion and EMT in Gastric Cancer by Targeting FOXQL
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RUNX3 inhibits laryngeal squamous cell carcinoma malignancy under the regulation of miR-148a-3p/DNMT1 axis
RUNX3 7E miR-148a-3p/DNMT1 8% IS RIAIEEIOTIE LR

miRNA-520b and miR-520e sensitize breast cancer cells to complement attack via directly targeting 3'UTR of CD46
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MicroRNA-107 may regulate lung cancer cell proliferation and apoptosis by targeting TP53 regulated inhibitor of
apoptosis 1

MicroRNA-107 ETEEIT#EIE] TPS3 EIERUATINHIRF 1 SRIBT AR MRS T

Additionally (not on PubMed or in PubPeer): Effect of miR-506 on the biological behavior of PC12 cells by
regulating BACEL gene, Int J Clin Exp Med, 2016; this journal is no longer in PMC. Here, miR-506 is investigated in
an organism (rat) where this miRNA does not exist.
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And: doi: 10.3760/cma.j.issn.1673-4114.2018.03.010
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Update with spreadsheet: This paper is one of more than 100 articles identified so far that report using
inappropriate primers to amplify the Us snRNA, a noncoding RNA, usually as a putative "housekeeping gene” in
quantitative PCR assays. Most commonly, the primers listed in the materials and methods sections are for
messenger RNAs LSM5, LSM6, or SNRNP27, not for U6. Furthermore, these articles are distinguished by
presenting identical sequences for the incorrect primers, even though no common commercial source was

identified and no original paper was commonly cited as the source for the incorrect sequences.
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Since itis highly unlikely that different groups, over more than a decade, would independently make exactly the
same mistake of confusing SnRNA UG with a messenger RNA and then design exactly the same primers to that
wrong target (out of hundreds or thousands of possible primer pairs per target), there may be other common
elements to these papers.
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1 have observed one or more of the following in many of the papers in this group. Please note that not all
elements are common to all papers, and some papers may not be characterized by anything on this list:
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1. Most papers describe microRNA, IncRNA, and/or circRNA regulation of a specified "axis" or pathway.
KBEGOEHR T i aIRE TR microRNA,  IncRNA /% circRNA RO,

2. Many papers have problems with qPCR primers for targets in addition to Us.
VFE1E Us $BIRZSNIAFIE aPCR 3 14—,

3. Many miRNA-related papers do not describe a miRNA-specific cDNA generation step, a necessary precursor
to MiRNA measurement, or show evidence of confusion about miRNA-specific assays at the primer level.

128 miRNA TBSSICSORAEA miRNA S5 SHE CONA ZERRSPTR, IR miRNA BN ERNE, REBT
TES KT L3S miRNA S BRI E R B GER.

4. Many papers choose just one or two targets (like messenger RNA targets for miRNAs or miRNA targets for
circular RNAs) for investigation with little or no justification, even when prediction software packages return
hundreds or thousands of possibilities.

WFSIUEE— NS N ERR (2 miRNA f mRNA SEASERERIA RNA () miRNA $B25) $HTEA5S, BDE
TR R ERESRE TR, bR ERiREAAERRE,

Some papers implausibly report measuring and manipulating a microRNA in an organism and/or tissue in

o

which that microRNA does not exist. For example, studying a primate-specific or placenta-specific microRNA
in the rodent heart.

SR B SR miRNA B SR B UIEANIEA miRNA, B, BRI
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Some papers have been retracted, and many papers have non-primer-related comments on PubPeer, many

o

related to apparent image duplications.
—EONEAREIE, FEIENAE PubPeer LSS IMITAANTS, S SHEBNEGESEX.

Many papers follow what some might consider a recognizable pattern of figures and/or figure panels and/or

~

common applications of methods and illustrations.
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Much more similar than expected. Similarities detected by ImageTwin.
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Figure 8 Oncotarget . 2015 Nov 10;6(35):38093-106.
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> Oncotarget. 2015 Nov 10;6(35):38093-106. doi: 10.18632/oncotarget.5642.

Upregulated in Hepatitis B virus-associated
hepatocellular carcinoma cells, miR-331-3p promotes
proliferation of hepatocellular carcinoma cells by
targeting ING5
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This is one of a group of articles in which miRNA results are erroneously said to have been normalized to U6

SNRNA levels as measured by qPCR using the primers:
XESFENR—#S, ERERATR miRNA RS oPCR G5 HIT—(£E) Us snRNA K

1. Forward AGAGCCTGTGGTGTCCG
AGAGCCTGTGGTGTCCG

2. Reverse CATCTTCAAAGCACTTCCCT (although in this article, the final 'T"is left offin Table 1)
JRIE CATCTTCAAAGCACTTCCCT (RETEAXR, F1FRETRENT)

These primers are not for U6, but for a messenger RNA, LSM5.
XS | IARETRS U, TIRERIEERNA, LSMS,
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More than 40 articles found so far (below, including this one) misrepresent identical LSMS primers, usually as
"U6" primers but occasionally as primers for other targets. There are likely many articles that | overlooked or was
unable to search (for example, when primer sequences are in inaccessible supplemental materials or are
presented as images instead of text. It is highly unlikely that different groups, over more than a decade, would
make the same mistake of confusing sNRNA U6 with the LSM5 mRNA and design exactly the same primers to the
wrong target. It does not appear that there was a common commercial source for these primers, nor was an
original paper commonly cited as the source for the incorrect sequences. This suggests that there might be some
other common element to these papers. It could be useful to investigate these papers further to find if there are

additional commonalities. Some have been retracted and/or have other comments associated with them.
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MiR-506-3p Promotes the Proliferation and Migration of Vascular Smooth Muscle Cells via Targeting KLF4
MiR-506-3p SEIT#51E) KLF4 (2B E~F B SIAUETEATS

miR-34c-3p acts as a tumor suppressor gene in osteosarcoma by targeting MARCKS
miR-34c-3p BT[] MARCKS 7B PR A MR E R EF

CircCSNK1G1 Contributes to the Development of Colorectal Cancer by Increasing the Expression of MYOS via
Competitively Targeting miR-455-3p
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The long noncoding RNA HULC promotes liver cancer by increasing the expression of the HMGA2 oncogene via

sequestration of the microRNA-186
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Up-regulated MicroRNA-181a induces carcinogenesis in Hepatitis B virus-related hepatocellular carcinoma by
targeting E2F5
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MiR-506 suppresses proliferation of hepatoma cells through targeting YAP mRNA 3'UTR
MiR-506 BT #E] YAP mRNA 3'UTR T4 ARiaAE

Hsa_circ_0038646 promotes cell proliferation and migration in colorectal cancer via miR-331-3p/GRIK3
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Long non-coding RNA HAND2-AS1 inhibits gastric cancer progression by suppressing TCEAL expression via
targeting miR-769-5p

HAFRES RNA HAND2-AS1 @I #81E) miR-769-5p il TCEALT 38k, MTDilSISERE

LncRNA NORAD accelerates the progression and doxorubicin resistance of neuroblastoma through up-regulating
HDACS via sponging miR-144-3p

FCHEIF4EAS RNA NORAD iBIT S4RIRHY miR-144-3p EiE HDACS, NNEE SR RS

Long non-coding RNA DLGAP1-AS1 modulates the development of non-small-cell lung cancer via the microRNA-
193a-5p/DTL axis
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Upregulated in Hepatitis B virus-associated hepatocellular carcinoma cells, miR-331-3p promotes proliferation of
hepatocellular carcinoma cells by targeting ING5
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MicroRNA-331 inhibits development of gastric cancer through targeting musashil
MicroRNA-331 I $B[8] musashil 3 BENERE

Regulation of TRIM24 by miR-511 modulates cell proliferation in gastric cancer
TRIM24 Z miR-511 V8%, V8T BEmIEtEiE

miR-98-5p promotes apoptosis and inhibits migration and cell growth in papillary thyroid carcinoma through
Bax/Caspase-3 by HMGA2
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LncRNA CCAT1 Promotes Colorectal Cancer Tumorigenesis Via A miR-181b-5p/TUSC3 Axis

HEIESRES RNA CCATL BT miR-181b-5p/TUSC3 Sl EHEIES

MicroRNA-520b Inhibits Growth of Hepatoma Cells by Targeting MEKK2 and Cyclin D1
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