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Editorial

Cyr61/CCN1 targets for chemosensitization in pancreatic

cancer

Snigdha Banerjee, Arnab Ghosh, Daniel D. VonHoff and Sushanta K. Banerjee

Pancreatic  ductal adenocarcinoma (PDAC),
commonly acknowledged as pancreatic cancer (PC), is the
third leading cause of cancer-related death in the United
States, seventh most common cause of cancer-related death
globally, and a predicted second-leading cause of cancer-
related death by 2030 [1]. Based on the American Cancer
Society report (Cancer Facts & Figures, 2019; https://
www.cancer.org/content/dam/cancer-org/research/cancer-
facts-and-statistics/annual-cancer-facts-and-figures/2019/
cancer-facts-and-figures-2019.pdf), more than 56,700
US citizens will be diagnosed with PDAC in 2019. The
Surveillance, Epidemiology and End Results (SEER)
database estimates an overall five-year survival rate is
about 8.2%, which is among the lowest of all solid cancer
types. Underlying causes for these depressing results
include lack of early detection methods, novel druggable
molecules, and limited treatment options [2]. Surgery
of course is in option in patients with localized disease.
Unfortunately, often the disease comes back after surgery,
because, PDAC cells have the propensity to spread to the
distant organs in earlier phases of the disease, and these
microscopic spreads are non-resectable by surgery.

Cancer immunotherapy is one of the greatest
advances in the history of cancer research and treatment
[3]. Nevertheless, except for some interesting findings
[4-6], immunotherapy in PDAC has not been very useful
[7]. Very small percentage of cases where mismatch-
repair is presented PD-1 inhibitors can be helpful [8].
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Thus, since 1997, gemcitabine (GEM) therapy alone or in
various combinations has been one of the standard first-line
treatment for patients with unresectable, locally advanced,
or metastatic pancreatic cancer, despite having sub-optimal
clinical effects with this drug on tumor growth inhibition and
the immune system [2, 7, 9]. The sub-optimal effect of GEM
is due to weak cellular uptake/activation, poor penetration
into the hypo-vascularized and dense tumor stroma (also
known as desmoplasia) that all create a barrier for drug
delivery [10].

GEM is activated from an inactive pro-drug in cancer
cells through a series of phosphorylations by a rate-limiting
enzyme deoxycytidine kinase (dCK) and others [11, 12].
PDAC cells can destroy a dCK-pathway and make cancer
cells resistant to GEM. Our recent studies found that a
matricellular protein CYR61/CCN1, which is overexpressed
in PDAC cells and acts as a tumor promoter in PDAC [13],
plays a vital role in GEM-resistance via suppressing dCK
production in PDAC cells [12] (Figure 1A).

Desmoplasia in PDAC manifest by active
myofibroblast/stellate cells and extracellular matrix
deposition and a biological barrier to chemotherapy
penetration including GEM [14]. Recently, we identified
a novel mechanism of regulation of desmoplasia in
PDAC. Cyr61/CCNI is the key player in this novel
mechanism. Cyr61/CCN1 promotes and maintains a
desmoplastic reaction through activating connective tissue
growth factor (CTGF/CCN2)-signaling [12] (Figure 1B).
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Figure 1: Mechanisms of obstruction of gemcitabine (GEM) delivery in pancreatic cancer. (A) Cyr61/CCN1 overexpression
results in GEM-inactivation in PDAC cells. Cyr61/CCN1 suppresses dCK expression, which is needed to activate GEM. (B) Tumor cell-secreted
Cyr61/CCN1 promotes desmoplasia via enhancing CTGF/CCN2 levels in fibroblasts. T, primary tumors; a-SMA, alpha-smooth muscle.
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Collectively, these studies suggest that targeting Cyr61/
CCNI in PDAC could be a highly effective in enhancing
the sensitivity of GEM.

Given the convincing GEM-resistance-promoting
effects of Cyr61/CCNI1 as seen in the recent studies [12],
there is a reason to be hopeful that multiple mechanisms
of GEM-resistance are being disrupted by suppressing the
expression of Cyr61/CCN1. Now, we need to find out the
molecule that can suppress Cyr61/CCN1 expression in
PDAC cells. Furthermore, intense interest is also building
around a combination therapy of Cyr61-inhibitor and
GEM with immunotherapy. The vital answer to these
questions will be forthcoming.

ACKNOWLEDGMENTS

We thank Kim Frolander for editing help, VA
Research office and Midwest Biomedical Research
Foundation for administrative and secretarial supports.

CONFLICTS OF INTEREST

No potential conflicts of interest were disclosed.

FUNDING

The work is supported by Merit review grant
from Department of Veterans Affairs (Sushanta K.
Banerjee, 5101BX001989-04 and Snigdha Banerjee,
101BX001002-05), KUMC Lied Basic Science Grant
Program (SKB), and Grace Hortense Greenley Trust,
directed by The Research Foundation in memory of Eva
Lee Caldwell (SB and SKB).

Snigdha Banerjee: Cancer Research Unit, VA Medical
Center, Kansas City, MO, USA; Department of Pathology
and Laboratory Medicine, University of Kansas Medical
Center, Kansas City, Kansas, USA

Correspondence to: Snigdha Banerjee,
email: Snigdha.banerjee@va.gov

Sushanta K. Banerjee: Cancer Research Unit, VA Medical
Center, Kansas City, MO, USA; Department of Pathology
and Laboratory Medicine, University of Kansas Medical
Center, Kansas City, Kansas, USA

Correspondence to: Sushanta K. Banerjee,
email: sbanerjee2@kumc.edu

Keywords: Cyré1; gemcitabine; pancreatic cancer; chemo-
resistance

Received: April 29, 2019
Published: June 04, 2019

www.oncotarget.com

3580

REFERENCES

1. Rahib L, et al. Cancer Res. 2014; 74:2913-21. https://doi.
org/10.1158/0008-5472.CAN-14-0155. [PubMed]

2. Amrutkar M, Gladhaug IP. Cancers (Basel). 2017; 9:E157.
https://doi.org/10.3390/cancers9110157. [PubMed]

3. Varmus H. Cell. 2017; 171:14-17. https://doi.org/10.1016/].
cell.2017.08.020. [PubMed]

4. Deshmukh SK, et al. Sci Rep. 2018; 8:12000. https://doi.
org/10.1038/541598-018-30437-2. [PubMed]

5. Lin X, et al. Oncotarget. 2016; 7:70092-99. https://doi.
org/10.18632/oncotarget.11780. [PubMed]

6. Plate JM, et al. Cancer Immunol Immunother. 2005;
54:915-25. https://doi.org/10.1007/s00262-004-0638-1.
[PubMed]

7. Thind K, et al. Therap Adv Gastroenterol. 2017; 10:168-94.
https://doi.org/10.1177/1756283X16667909. [PubMed]

8. Le DT, et al. N Engl J Med. 2015; 372:2509-20. https://doi.
org/10.1056/NEJMo0a1500596. [PubMed]

9. Burris HA 3rd, et al. J Clin Oncol. 1997; 15:2403-13.
https://doi.org/10.1200/JCO.1997.15.6.2403. [PubMed]

Kadaba R, et al. J Pathol. 2013; 230:107—17. https://doi.
org/10.1002/path.4172. [PubMed]

11. van Haperen VW, et al. Biochem Pharmacol. 1996;
51:911-18. https://doi.org/10.1016/0006-2952(95)02402-
6. [PubMed]

Maity G, et al. Mol Cancer Ther. 2019; 18:788-800. https://
doi.org/10.1158/1535-7163.MCT-18-0899. [PubMed]
Banerjee SK, et al. J Cell Commun Signal. 2016; 10:207—
16. https://doi.org/10.1007/s12079-016-0343-9. [PubMed]
Mahadevan D, Von Hoff DD. Mol Cancer Ther. 2007;
6:1186-97. https://doi.org/10.1158/1535-7163.MCT-06-
0686. [PubMed]

10.

12.

13.

14.

Copyright: Banerjee et al. This is an open-access article
distributed under the terms of the Creative Commons Attribution
License 3.0 (CC BY 3.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original
author and source are credited.

Oncotarget



www.oncotarget.com
www.oncotarget.com
https://doi.org/10.1158/0008-5472.CAN-14-0155
https://doi.org/10.1158/0008-5472.CAN-14-0155
https://www.ncbi.nlm.nih.gov/pubmed/24840647
https://doi.org/10.3390/cancers9110157
https://www.ncbi.nlm.nih.gov/pubmed/29144412
https://doi.org/10.1016/j.cell.2017.08.020
https://doi.org/10.1016/j.cell.2017.08.020
https://www.ncbi.nlm.nih.gov/pubmed/28888324
https://doi.org/10.1038/s41598-018-30437-2
https://doi.org/10.1038/s41598-018-30437-2
https://www.ncbi.nlm.nih.gov/pubmed/30097594
https://doi.org/10.18632/oncotarget.11780
https://doi.org/10.18632/oncotarget.11780
https://www.ncbi.nlm.nih.gov/pubmed/27602753
https://doi.org/10.1007/s00262-004-0638-1
https://www.ncbi.nlm.nih.gov/pubmed/15782312
https://www.ncbi.nlm.nih.gov/pubmed/15782312
https://doi.org/10.1177/1756283X16667909
https://www.ncbi.nlm.nih.gov/pubmed/28286568
https://doi.org/10.1056/NEJMoa1500596
https://doi.org/10.1056/NEJMoa1500596
https://www.ncbi.nlm.nih.gov/pubmed/26028255
https://doi.org/10.1200/JCO.1997.15.6.2403
https://www.ncbi.nlm.nih.gov/pubmed/9196156
https://doi.org/10.1002/path.4172
https://doi.org/10.1002/path.4172
https://www.ncbi.nlm.nih.gov/pubmed/23359139
https://doi.org/10.1016/0006-2952(95)02402-6
https://doi.org/10.1016/0006-2952(95)02402-6
https://www.ncbi.nlm.nih.gov/pubmed/8651941
https://doi.org/10.1158/1535-7163.MCT-18-0899
https://doi.org/10.1158/1535-7163.MCT-18-0899
https://www.ncbi.nlm.nih.gov/pubmed/30787177
https://doi.org/10.1007/s12079-016-0343-9
https://www.ncbi.nlm.nih.gov/pubmed/27541366
https://doi.org/10.1158/1535-7163.MCT-06-0686
https://doi.org/10.1158/1535-7163.MCT-06-0686
https://www.ncbi.nlm.nih.gov/pubmed/17406031

