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We read with considerable interest the comments made by
Cristóbal et al.1, in which they highlighted that SET deregulation
could be playing a key role in the miR-199b/N-Cadherin interplay.
We appreciate their thoughtful insights on the miR-199b-induced
effects and their thoughts on the role of SET in cancer.
First, our study demonstrated that N-cadherin expression was

markedly elevated in HCC. We investigated the epigenetic
mechanisms of N-cadherin expression using computational and
experimental approaches and we screened out miR-199b-5p,
which directly targets N-cadherin in HCC. As Cristóbal et al.
pointed out, miR-199b has been found to target SET, which plays a
key role in miR-199b induced effects2, 3. Bioinformatic analysis and
experiments have indicated that one miRNA may repress more
than 100 mRNAs. Similarly, one mRNA may be targeted or
regulated by quite a number of miRNAs4, 5. As previously reported,
N-cadherin mRNA can be regulated using miR-145 and miR-124 in
lung cancer6, 7. It has also been shown that miR-199b directly
targets hypoxia-inducible factor 1α (HIF-1α) and SIRT1 in prostate
and colon cancer, respectively8, 9. Therefore, miR-199b can exert
its functionality by regulating a considerable number of targeted
genes; however, its effects can only be partially reversed by a
single gene.
Second, during our study, miR-199b was found to be involved in

TGF-β-induced epithelial mesenchymal transition (EMT) in HCC.
SET, as Cristóbal et al. pointed out, has been shown to play a role
in EMT in pancreatic cancer through N-Cadherin regulation10.
Similarly, HIF-1α and SIRT1, as target genes of miR-199b, have
been found to trigger EMT by regulating N-Cadherin in cancer
cells11–14. It is implied that miR-199b could regulate multiple
pathways to affect TGF-β-induced EMT in HCC. The precise
mechanism underlying TGF-β induced EMT remain unclear.
Additional experimental studies are needed to explore and
demonstrate which type of regulation is dominant.
Finally, we discovered that miR-199b suppresses both migration

and invasion, and reduces TGF-β-induced Akt phosphorylation in
HCC. A positive regulatory loop between N-cadherin and Akt
signalling has been found as well. We are grateful to Cristóbal
et al. for their insights on the possible molecular mechanisms
involved in TGF-β-induced Akt phosphorylation. The interaction
between miR-199b/N-Cadherin and Akt signaling needs to be
further investigated to unveil the mechanisms of TGF-β-mediated
EMT in HCC cells.

ACKNOWLEDGEMENTS
This work was supported by the National Natural Science Foundation of China
(81202300 and 81172293).

ADDITIONAL INFORMATION
Competing interests: The authors declare no competing interests.

Note: This work is published under the standard license to publish agreement. After
12 months the work will become freely available and the license terms will switch to
a Creative Commons Attribution 4.0 International licence (CC BY 4.0).

Shao-jun Zhou1,2, Fu-yao Liu3, Yuan-hui Jiang2 and Hui-fang Liang4
1Department of General Surgery, Qilu Hospital of Shandong

University, 107 West Culture Road, Jinan 250012, China; 2Department
of General Surgery, Qilu Hospital of Shandong University, 758 Hefei

Road, Qingdao 266035, China; 3Department of Gastrointestinal
Medical Oncology, Division of Cancer Medicine, The University of

Texas MD Anderson Cancer Center, 7455 Fannin Street, Houston, TX
77054, USA and 4Research Laboratory and Hepatic Surgery Center,

Department of Surgery, Tongji Hospital, Tongji Medical College,
Huazhong University of Science and Technology, 1095 Jie Fang Da

Dao, Wuhan 430030, China
Correspondence: S-j. Zhou (qdqlzsj@hotmail.com)

REFERENCES
1. Cristóbal I et al. Comment on ‘MicroRNA-199b-5p attenuates TGF-β1-induced

epithelial–mesenchymal transition in hepatocellular carcinoma’. Br. J. Cancer
(2018). https://doi.org/10.1038/s41416-018-0013-1.

2. Chao, A. et al. Decreased expression of microRNA-199b increases protein levels of
SET (protein phosphatase 2A inhibitor) in human choriocarcinoma. Cancer Lett.
291, 99–107 (2010).

3. Cristobal, I. et al. Overexpression of SET is a recurrent event associated with poor
outcome and contributes to protein phosphatase 2A inhibition in acute myeloid
leukemia. Haematologica 97, 543–550 (2012).

4. Di Leva, G., Garofalo, M. & Croce, C. M. MicroRNAs in cancer. Annu. Rev. Pathol. 9,
287–314 (2014).

5. Lin, S. & Gregory, R. I. MicroRNA biogenesis pathways in cancer. Nat. Rev. Cancer
15, 321–333 (2015).

6. Ma, T. et al. MicroRNA-124 functions as a tumor suppressor by regulating CDH2
and epithelial-mesenchymal transition in non-small cell lung cancer. Cell. Physiol.
Biochem. 38, 1563–1574 (2016).

7. Mo, D. et al. MiRNA-145 suppresses lung adenocarcinoma cell invasion and
migration by targeting N-cadherin. Biotechnol. Lett. 39, 701–710 (2017).

8. Shang, W. et al. MiR199b suppresses expression of hypoxia-inducible factor
1alpha (HIF-1alpha) in prostate cancer cells. Int. J. Mol. Sci. 14, 8422–8436 (2013).

9. Shen, Z. L. et al. Downregulation of miR-199b is associated with distant metas-
tasis in colorectal cancer via activation of SIRT1 and inhibition of CREB/
KISS1 signaling. Oncotarget 7, 35092–35105 (2016).

10. Mody, H. R. et al. SET contributes to the epithelial-mesenchymal transition of
pancreatic cancer. Oncotarget 8, 67966–67979 (2017).

11. Xiong, Z. et al. Downregulation of AIF by HIF-1 contributes to hypoxia-induced epi-
thelial-mesenchymal transition of colon cancer. Carcinogenesis 37, 1079–1088 (2016).

12. Chen, I. C. et al. Role of SIRT1 in regulation of epithelial-to-mesenchymal transi-
tion in oral squamous cell carcinoma metastasis. Mol. Cancer 13, 254 (2014).

13. Cheng, F. et al. SIRT1 promotes epithelial-mesenchymal transition and metastasis in
colorectal cancer by regulating Fra-1 expression. Cancer Lett. 375, 274–283 (2016).

14. El-Naggar, A. M. et al. Translational activation of HIF1alpha by YB-1 promotes
sarcoma metastasis. Cancer Cell 27, 682–697 (2015).

www.nature.com/bjc

Received: 8 January 2018 Revised: 16 January 2018 Accepted: 22 January 2018
Published online: 19 March 2018

© Cancer Research UK 2018

mailto:qdqlzsj@hotmail.com
https://doi.org/10.1038/s41416-018-0013-1

	Reply to ‘Comment on ‘MicroRNA-199b-5p attenuates TGF-β1-induced epithelial-mesenchymal transition in hepatocellular carcinoma&#x02019;&#x02019;
	Acknowledgements
	Competing interests
	ACKNOWLEDGMENTS




