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treatments [10].This may due to the alteration of lipogenesis as well as 
intracellular signaling such as Akt and AMPK pathways [8, 12]. More 
recently, SCD1was found to play crucial role in the maintenance and 
survival of T-ICs. Noto et al., has demonstrated that knock down 
of SCD1 in lung carcinoma suppressed the self-renewal ability, as 
evidenced by the decrease in sphere forming ability upon SCD1 
inhibition [8]. In addition, SCD1 small molecule inhibitor (MF-438) 
can selectively kill cells with expression of ALDH1A1, a T-IC marker 
for lung carcinoma [8]. Consistently, spheroids formed from SCD1 
depleted cells strongly attenuated the ability to form tumor in vivo. 
Lastly, they showed that T-ICs are 100 folds more sensitized to SCD1 
inhibitor, when compared with their differentiated counterparts [8]. 
It has been hypothesized that the imbalance of SFA to MUFA on 
ER membrane may enhance the ER stress and subsequently activate 
the Unfold Protein Response (UPR) pathway [13]. CHOP and XBP 
are two major genes which are expressed in the UPR. Expression 
of CHOP may lead to cell autophagy or apoptosis [14]. Another 
recent study in line with this finding is that targeting SCD1 can be 
used as a specific and unique way to eliminate Human Pluripotent 
Stem Cells (HPSCS) in stem cells therapy [15].This study is crucial 
as it potentially reduces the risk of teratoma formation after 
transplantation of undifferentiated stem cells in patients. Using high 
throughput screening of 52,448 small molecules against HPSCS, a 
small molecule that appeared at the top list is SCD1 inhibitor [15]. 
Although HPSCS are different form T-ICs, they share many common 
characteristics of stem cells. Further analysis of the downstream 
pathways after inhibition of SCD1 also revealed that the level of 
CHOP and spliced XBP1 in the UPR pathway are upregulated, which 
is coherent with the hypothesis that ablation of SCD1 may enhance 
ER stress and activate the UPR in the cells [15].

In conclusion, SCD1 in lipogenesis pathway has been shown 
to be critical in maintaining cancer cell proliferation, survival and 
conferring chemoresistance [10]. Recent studies have suggested the 
role of SCD1 in maintaining the survival of T-ICs. Since SCD1 may 
be preferentially expressed in T-ICs, targeting T-ICs using SCD1 
small molecule inhibitor may be an attractive therapeutic strategy 
against cancers. However, further characterization of SCD1 in T-ICs 
is needed before future clinical application in cancer patients. 

References
1. Zhao Y, Butler ER, Tan M. Targeting cellular metabolism to improve cancer 

therapeutics. Cell Death and Disease. 2013; 4: e532.

2. National Cancer Institute at National Institutes of Health. http://www.cancer.
gov/about-cancer/what-is-cancer/statistics.

3. Tang DG. Understanding cancer stem cell heterogeneity and plasticity. Cell 
Research. 2012; 22: 457-472.

4. Ma S, Chan KW, Guan XY. In search of liver cancer stem cells. Stem Cell 
Rev. 2008; 4: 179-192.

5. Yamashita T, Wang XW. Cancer stem cells in the development of liver 
cancer. The Journal of Clinical Investigation. 2013; 123: 1911-1918.

Editorial
Alteration of cancer metabolism is one of the major hallmarks in 

cancer progression. It has been extensively studied in various cancer 
models and demonstrated that targeting cancer metabolic pathways 
can effectively suppress the tumor progression [1]. However, various 
cancer recurrence rate is still high after the treatments according to 
National Cancer Institute statistics in 2015 [2]. It prompts us to think 
that some of the cells can still survive under the “metabolic attack” 
and serve as a “source” to differentiate and reconstitute back to the 
tumor bulk. These subpopulations of cells are believed to be Tumor 
Initiating Cells (T-ICs). T-ICs possess the characteristics of normal 
stem cells like self-renewal ability and they are able to differentiate 
to a specific cell lineage [3-5]. Their metabolomics pattern might 
be different from those differentiated lineage and hence they can 
survive under the cancer metabolism interference treatments. As a 
result, if we can identify those crucial metabolic pathways in T-ICs 
population, we can target the T-ICs population specifically by using 
small molecules inhibitors. Together with the present available 
treatments, the clinical outcome and the patient survival time would 
be greatly improved.

Stearoyl Co A Desaturase – A Potential 
Therapeutic Target for T-ICs 

Stearoyl Co-A desaturase 1 (SCD1) is a key metabolic enzyme 
in the lipogenesis pathways. The major function of this enzyme is 
to convert Saturated Fatty Acid (SFA) to Mono-Unsaturated Fatty 
Acid (MUFA) [6]. MUFA formed by this ER membrane bound 
enzyme can be used for energy storage, cell signalings as well as 
the formation of cell membrane to maintain the cell integrity [7]. It 
works synergistically with other lipogenesis enzymes including Fatty 
Acid Synthase (FAS), ATP Citrate Lyase (ACL) and Acetyl Co-A 
Carboxylase (ACC) [7]. Interestingly, SCD1 was found to be mostly 
upregulated among these lipogenesis enzymes in various types of 
cancers including lung [8], renal [9], liver [10] and breast cancer [11]. 
Suppression of SCD1 can effectively inhibit cell proliferation, enhance 
apoptosis and sensitize cancer cells toward chemotherapeutic drug 

Editorial

Targeting Tumor Initiating Cells through Inhibition of 
Stearoyl Co-A Desaturase
Mark Kin Fai Ma1,2 , Irene Oi Lin Ng1,2 and 
Terence Kin-Wah Lee1,2,*
1State Key Laboratory for Liver Research, University of 
Hong Kong, Hong Kong
2Department of Pathology, Li Ka Shing Faculty of 
Medicine, University of Hong Kong, Hong Kong

*Corresponding author: Dr. Terence KW Lee, 
Department of Pathology, University of Hong Kong, 
Room 704, 7/F, Faculty of Medicine Building, 21 Sassoon 
Road, Hong Kong, Tel: 852 3917-9390; Fax: 2819-5375; 
Email: tkwlee@hku.hk 

Received: July 17, 2015; Accepted: July 24, 2015; 
Published: July 28, 2015

http://www.ncbi.nlm.nih.gov/pubmed/23470539
http://www.ncbi.nlm.nih.gov/pubmed/23470539
http://www.cancer.gov/about-cancer/what-is-cancer/statistics
http://www.ncbi.nlm.nih.gov/pubmed/22357481
http://www.ncbi.nlm.nih.gov/pubmed/22357481
http://mdanderson.influuent.utsystem.edu/en/publications/in-search-of-liver-cancer-stem-cells(b9c02cf8-66d1-4346-8417-dd5f8bc5b90b).html
http://mdanderson.influuent.utsystem.edu/en/publications/in-search-of-liver-cancer-stem-cells(b9c02cf8-66d1-4346-8417-dd5f8bc5b90b).html
http://www.ncbi.nlm.nih.gov/pubmed/23635789
http://www.ncbi.nlm.nih.gov/pubmed/23635789


Austin J Clin Pathol 2(1): id1023 (2015)  - Page - 02

Terence Kin-Wah Lee Austin Publishing Group

Submit your Manuscript | www.austinpublishinggroup.com

6. Igal RA. Stearoyl-CoA desaturase-1. A novel key player in the mechanisms 
of cell proliferation, programmed cell death and transformation to cancer. 
Carcinogenesis 2010; 31: 1509-1515.

7. Ntambi JM, Miyazaki M and Dobrzyn A. Regulation of Stearoyl-CoA 
desaturase expression. Lipids  2004; 39: 1061-1065.

8. Noto A, Raffa S, De Vitis C, Roscilli G, Malpicci D, Coluccia P et al. Stearoyl-
CoA desaturase-1 is a key factor for lung cancer-initiating cells. Nature. Cell 
Death and Disease 2013; 4: e947.

9. von Roemeling CA, Marlow LA, Wei JJ, Copper SJ, Caulfield TR, Wu K et al. 
Stearoyl –CoA desaturase is a novel molecular therapeutic target for clear 
cell renal cell carcinoma. Clin Cancer Res. 2013; 19: 2366-2380.

10. Bansal S, Berk M, Alkhouri N, Patrick DA, Fung JJ, Feldstein A. Stearoyl-Co 
A desaturase plays an important role in proliferation and chemo resistance 
in hepato cellular carcinoma. Association of Academic Surgery. 2014; 186: 
29-38.

11. Holder AM, Gonzalez-Anqulo AM, Chen H, Akcakanat A, Do KA, Fraser 

Symmans W et al. High Stearoyl-CoA desaturase 1 expression is associated 
with shorter survival in breast cancer patients. Breast Cancer Res Treat. 
2013; 137: 319-327.

12. Huang GM, Jiang QH, Cai C, Qu M, Shen W. SCD1 negatively regulates 
autophagy induced cell death in human hepato cellular carcinoma through 
inactivation of the AMPK signaling pathway. Cancer Letter. 2015; 28: 180-
190.

13. Ackerman D, Simon MC. Hypoxia. lipids and cancer surviving the harsh 
tumor microenvironment. Trends in Cell Biology. 2014; 24: 472-478.

14. Minville Walz M, Pierre AS, Pichon L, Bellenger S, Fevre C, Bellenger J, 
et.al. Inhibition of Straroyl-CoA desaturase 1 expression induces CHOP-
dependent cell death in human cancer cells. PLoS ONE. 2010; 5: 1-13.

15. Ben-David U, Gan QF, Golan-Lev T, Arora P, Yanuka O, Oren YS et al. 
Selective elimination of human pluripotent stem cells by an oleate synthesis 
inhibitor discovered in a high-throughput screen. Cell Stem Cell. 2013; 12: 
167-179.

Citation: Kin-Fai Ma M, Oi Lin Ng I and Kin-Wah Lee T. Targeting Tumor Initiating Cells through Inhibition of 
Stearoyl Co-A Desaturase. Austin J Clin Pathol. 2015;2(1): 1023.

Austin J Clin Pathol - Volume 2 Issue 1 - 2015
ISSN : 2381-9170 | www.austinpublishinggroup.com 
Lee et al. © All rights are reserved

http://carcin.oxfordjournals.org/content/31/9/1509.full
http://carcin.oxfordjournals.org/content/31/9/1509.full
http://carcin.oxfordjournals.org/content/31/9/1509.full
http://www.ncbi.nlm.nih.gov/pubmed/15726820
http://www.ncbi.nlm.nih.gov/pubmed/15726820
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3877537/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3877537/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3877537/
http://www.ncbi.nlm.nih.gov/pubmed/23633458
http://www.ncbi.nlm.nih.gov/pubmed/23633458
http://www.ncbi.nlm.nih.gov/pubmed/23633458
http://www.ncbi.nlm.nih.gov/pubmed/24135379
http://www.ncbi.nlm.nih.gov/pubmed/24135379
http://www.ncbi.nlm.nih.gov/pubmed/24135379
http://www.ncbi.nlm.nih.gov/pubmed/24135379
http://www.ncbi.nlm.nih.gov/pubmed/23208590
http://www.ncbi.nlm.nih.gov/pubmed/23208590
http://www.ncbi.nlm.nih.gov/pubmed/23208590
http://www.ncbi.nlm.nih.gov/pubmed/23208590
https://www.infona.pl/resource/bwmeta1.element.elsevier-1275111e-9dba-3a11-8cc1-695297cce0e0
https://www.infona.pl/resource/bwmeta1.element.elsevier-1275111e-9dba-3a11-8cc1-695297cce0e0
https://www.infona.pl/resource/bwmeta1.element.elsevier-1275111e-9dba-3a11-8cc1-695297cce0e0
https://www.infona.pl/resource/bwmeta1.element.elsevier-1275111e-9dba-3a11-8cc1-695297cce0e0
http://www.cell.com/trends/cell-biology/abstract/S0962-8924(14)00087-7
http://www.cell.com/trends/cell-biology/abstract/S0962-8924(14)00087-7
http://www.ncbi.nlm.nih.gov/pubmed/21179554
http://www.ncbi.nlm.nih.gov/pubmed/21179554
http://www.ncbi.nlm.nih.gov/pubmed/21179554
http://www.ncbi.nlm.nih.gov/pubmed/23318055
http://www.ncbi.nlm.nih.gov/pubmed/23318055
http://www.ncbi.nlm.nih.gov/pubmed/23318055

	Title
	Editorial
	Stearoyl Co A Desaturase - A Potential Therapeutic Target for T-ICs 
	References

