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Abstract: Soluble resistance-related calcium-binding protein (sorcin) is a member of the

penta-EF-hand protein family. Sorcin is widely distributed in normal human tissues, such as the

brain, heart, lymphocytes, kidneys, breast and skin. Findings suggest that sorcin is associated

with the regulation of calcium homeostasis, cell cycle and vesicle trafficking. It has been

reported that many types of non-neoplastic diseases such as diabetes, viral infection, infertility,

and nervous system diseases were affected by the expression of sorcin. One of the main issues

is the role of sorcin in neoplastic diseases. Research proved that sorcin can be found to

overexpress in cells of several cancers, particularly in the case of multidrug-resistant cancers.

Additionally, the researchers proposed that the expression of sorcin was significantly associated

with the foundation of multidrug resistance (MDR). All the findings mentioned above empha-

sized the importance of studying sorcin. This review mainly includes the following aspects:

functions of sorcin, role in non-neoplastic and neoplastic diseases, and research related to

drugs. To sum up, sorcin is a potential novel target to be studied to deal with MDR.

Keywords: soluble resistance-related calcium binding protein, sorcin, multidrug resistance,

MDR, cancer, chemotherapy

Introduction
Nowadays, cancer has become one of the significant health problems that threaten

human life. Great progress has been made in the field of cancer treatment methods,

but still not enough. The treatment of cancer mainly relies on chemotherapy and

molecular-targeted therapy. Whereas the non-specificity and toxicity of drugs greatly

affect the therapeutic effect. Such as chemotherapy, which is one of the most

common clinical treatments, is limited by the nonspecificity of drugs. The reason

for the high level of drugs in normal tissues could be a clue. Due to side effects in

normal tissues, there always exists a gap between the maximum dose and effective

dose of the drugs.1–3 What is more, the difficulty of dealing with multidrug resistance

(MDR) is compounded by the cost, risk, and complexity of reducing the concentra-

tion of drugs in normal tissues.4–6 Consequently, owing to the progress of MDR, the

response of patient treatment is greatly affected, thus results in the prognosis.7

Moreover, the sensitivity of the cells to the drug has reduced the drug eliminated

from the cells, and the intake of the drug is downregulated, which leads to a

decrease in the concentration of the drug in patients’ cells. In the past years, most

of the researchers usually focused on different kinds of cancer resistance proteins,

such as P-glycoprotein (P-gp), MDR-associated protein 1 (MRP1), breast cancer

resistance protein (BCRP/ABCG2), and lung resistance protein/major vault protein

(LRP/MVP). The most to be studied is P-gp.8
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P-gp was found in the Chinese hamster ovary cells

which were resisted to colchicine for the first time in 1976

by Juliano and Ling.9–11 Its code gene can be divided into

ABCB1 (MDR1) and ABCB4 (MDR2). The former is

located on chromosome 7, q21.1 and has been proved to

result in MDR. P-gp is significantly associated with indu-

cing MDR by preventing the accumulation of intracellular

chemotherapeutic drugs, thereby avoiding the functions of

cytotoxicity or apoptosis. This event is achieved by the drug

pumping action of the transmembrane transporter, and

reduces the level of intracellular drug concentration.12,13

Some reports also revealed the biological processes of

other types of cancer resistance proteins. In general, due to

the upregulation of expression of these proteins, such as

MRP1, ABCG2, and LRP, the chemotherapy drugs are

excreted from the cells.14

However, in recent years, we find that MDR seems to

be related to sorcin. Sorcin is a calcium-binding protein

that is highly expressed and induces MDR in several

cancer patients.15,16 Sorcin affects the functions of P-gp

by the regulation of cellular calcium levels and the phos-

phorylation of P-gp. It suggests that sorcin can be a poten-

tial target for cancer diagnoses, treating strategies and

predictions.17

Sorcin, namely soluble resistance-related calcium-binding

protein, which is also called v19 or cp-22, has always been the

hotspot of study since it was first introduced in the MDR

Chinese hamster ovary cell line CHRC5 in 1986. It has typical

“E-F hand” structures and is a 22-kd protein.18 As observed in

Figure 1, the C-terminal is rather well conserved among the

PEF proteins.19 The PEF protein familymembers are related to

different periods of cell cycle. However, there still exist some

similar features: 1) all these proteins have two domains, C-

terminal domain and N-terminal domain. The former, which

includes five EF-hand motifs, has binding sites that can bind

calcium. Whereas the latter is a flexible and hydrophobic Gly/

Pro-rich domain; 2) the PEF proteins are dimers, and mono-

mer–monomer association appears through EF5 hand of the

unpaired C-terminal; 3) it is a common case that translocation

to membranes occurs when calcium binding. Due to the exis-

tence of the large subunit of calpains, though the N-terminal

domain is usually short and flexible, the domain can also be

significantly complicated. Human sorcin comprises 198 amino

acids and it was reported to be highly similar to hamster sorcin.

As a consequence, sorcin is presented to be highly conserved in

evolution.20

Sorcin is widely distributed in normal human tissues,

such as lymphocytes, monocytes, kidneys, breast and skin,

with high expression in the brain and heart. In addition,

sorcin is also widely distributed in tumor-resistant cells

and is overexpressed. Moreover, sorcin is also widely

distributed even overexpressed in tumor-resistant cells,

whose position in the cell is not fixed, but changes dyna-

mically. First in the nucleus for instance, then cytoplasm,

plasma membrane, endoplasmic reticulum, and endoplas-

mic reticulum secreted vesicles during the mitotic phase.

When it comes to the end of the division, sorcin is con-

centrated in the cleavage furrow.22

NTDN EF-3 EF-1 C

Dimerization

Ca2+

Ca2+

Ca2+

EF-2EF-4EF-5

N-Terminal domain SCBD domain

Figure 1 Structure of sorcin.21

Note: Reprinted from Translational Oncology, 11/6, Shabnam B, Padmavathi G, Banik K, Girisa S, Monisha J, Sethi G, Fan L, Wang L, Mao X, Kunnumakkara AB, Sorcin a

Potential Molecular Target for Cancer Therapy, 1379-1389, Copyright (2018), with permission from Elsevier.

Abbreviation: NTD, N-terminal domain.

Zhou et al Dovepress

submit your manuscript | www.dovepress.com

DovePress
Cancer Management and Research 2019:117328

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


Functions of sorcin
Regulation of calcium homeostasis
The structure foundation of calcium binding of proteins is

the EF-hand, which is a commonplace helix-loop-helix

structural motif. When it comes to how sorcin regulates

calcium homeostasis, it is believed that sorcin can be

involved in the regulation of calcium channels and exchan-

gers which located at the plasma membrane and at the

endo/sarcoplasmic reticulum (ER/SR) as a consequence of

preventing ER stress. In the meantime, some researchers

proposed that sorcin can also influence the unfolded pro-

tein response.19 Being associated with the regulation, cal-

cium channels or exchangers are being studied, such as

cardiac ryanodine receptors (RyR2), L-type Ca
2+ channels,

Na+/Ca2+ exchanger (NCX)23–25, and sarcoendoplasmic

reticulum calcium transport ATPase (SERCA).26 Sorcin

can inhibit RyR and activate SERCA therefore to regulate

dimensions and calcium load of the ER vesicles.22 What is

more, sorcin has another way to regulate calcium home-

ostasis. Sorcin can also bind with Ca2+.27 Among many

researchers, EF3’s disruption is proved to have the largest

functional impact as well.28 In order to confirm the impact

of sorcin, a proving experiment was carried out, which is a

sorcin knockout mouse model. Findings of the experiment

also present more evidence that because of Ca2+ distur-

bances, cardiac ventricular arrhythmias may result from a

lack of sorcin, particularly during the adrenergic response

of the heart.29

Regulation of cell cycle
So far, there has been numerous information about cal-

cium-dependent interactions with many proteins such as

Polo-like kinase 1 (PLK1), Aurora A and Aurora B

kinases, which has been proved from research of sorcin

interactions. Sorcin is associated with the regulation of

kinase activity by the interaction with PLK1. Through

this reaction, sorcin undergoes phosphorylation and results

in the autophosphorylation of PLK1.22

Regulation of vesicle trafficking
Figure 2 presents sorcin can inhibit RyRs and activate

SERCA therefore to regulate dimensions and calcium

load of the ER vesicles.22

Sorcin and non-neoplastic diseases
Role in diabetes
In order to reduce the global incidence of type 2 diabetes,

it is critical to preserve β-cell function. Under high-fat

Regulation of
cakium

homeostasis

Regulation of cell
cycle

Regulation of
vesicle trafficking

Cell death

Apoptosis

Cell progressing
in G2/M

Regulating
calcium channels
and exchangers

Binding calcium

SERCA

Function of
sorcin

L-Type calcium
channels

Cardiac
ryanodine
receptors

NCX

Other processes
or events

Figure 2 Function of sorcin.

Abbreviations: NCX, Na+/Ca2+ exchanger; SERCA, sarcoendoplasmic reticulum calcium transport ATPase.
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diet, overexpressing sorcin in the β-cell may induce glu-

cose intolerance, fasting blood decreased and cytosolic and

ER Ca2+. Eventually, it may cause β-cell ER stress and

apoptosis.30 Researchers designed a modified way which

successfully identified 115 differentially expressed pro-

teins (DEPs) from human islets by conducting the 2 and

7 days’ exposure of high-level palmitate. These DEPs

including sorcin were closely related with insulin secretion

increase stimulated by glucose, protein degradation

changes, increased autophagy, altered redox condition,

and hampered insulin processing caused by the impair-

ment of islets’ functions. And these events can provide

us with a novel target to intervene obesity-related type 2

diabetes mellitus.31

Role in viral infection
In terms of viral infection, sorcin is an important factor

involved in the proliferation of viruses. Foot-and-mouth

disease virus VP1 can interact with sorcin, leading to an

interferon-suppressor to inhibit type I interferon response.

This event also results in inhibition of vesicular stomatitis

virus replication. Consequently, sorcin is associated with

regulating cell response to viral infections.32 Furthermore,

there are also some data that demonstrate that hepatitis C

virus (HCV) modulates sorcin activity via nonstructural

protein 5A (NS5A) protein for its own propagation. The

transmission of HCV can be reduced by inhibiting the

expression of sorcin.33

Role in infertility
The recent study indicated that sorcin may play an impor-

tant role in the initiation and maintenance of the window

of receptivity and subsequent embryo implantation.

During early- and mid-secretory phases of endometrium

of infertile women, the expression of sorcin was signifi-

cantly decreased, and this event may be associated with

changes and/or maturation of endometrium in infertile

women that have not figured out the cause of disease.34

Furthermore, downregulation of sorcin expression may

result in the failure of embryo implantation in both in

vivo and in vitro events. Sorcin induces vascular endothe-

lial growth factor (VEGF), an angiogenic factor, in the

endometrium and activates its downstream PI3K/Akt sig-

naling cascade. Akt activates nitric oxide synthase, which

in turn enhances local nitric oxide levels, regulates cell

proliferation, migration and invasion of endothelial cells,

and leads to angiogenesis in the endometrium at the

implanted site.35 Sorcin also regulates the calcium

homeostasis in endometrium, which may cause the failure

of recurrent implantation.

Role in nervous system diseases
In a recent study, in order to induce apoptotic neuronal

injury, researchers used neurotoxin 1-methyl-4-phenyl-

pyridinium ion (MPP+) to treat SH-SY5Y cells. The iden-

tification of the changing protein levels proved by two

dimension difference gel electrophoresis (2D-DIGE) fol-

lowed by Matrix-Assisted Laser Desorption/Ionization

Time of Flight Mass Spectrometry (MALDI-TOF-MS).

There are 22 proteins that have been found to significantly

alter from proteomics analysis and sorcin was one of the

proteins that decreased. This result indicates that sorcin

might play an essential role in MMP+-induced DAergic

neuron death due to its regulating calcium homeostasis and

the apoptosis signaling pathway.36 One of the pathological

features of Alzheimer’s disease (AD) is neurofibrillary

tangles of microtubule-associated protein tau. Some recent

studies strongly suggest that sequestration of sorcin by

abnormal forms of tau impairs the function of sorcin,

such as calcium homeostasis and cellular resistance by

ER stress. These evidence may significantly support the

researchabout AD.37

Functions in neoplastic diseases
According to previous research, sorcin plays an indispen-

sable role in the invasion and migration of cancers, which

is also a key to tumor proliferation. However, the mechan-

ism remains unclear.38

Role in gastric cancer
Immunohistochemistry was adopted by some researchers

to identify the difference of the expression of sorcin

between cancer tissues and adjacent normal tissues. It is

well acknowledged that sorcin is mainly concerned with

migration and invasion of gastric (GC) cells from the

findings of the wound healing and transwell. Many

researchers used isobaric tags for relative and absolutely

quantitation (iTRAQ) as a common means to confirm the

function of sorcin in the field of GC metastasis.

Consequently, they managed to identify the DEPs by

checking cells with and without sorcin knockdown.

Meanwhile, the ITRAQ date was confirmed by RT-PCR

and Western blot, the results were assessed as well. In

order to control the expression of sorcin, researchers can

downregulate recombinant cathepsin Z, matrix metallopro-

tein 2, matrix metalloprotein 9, and p-STAT3 expression
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followed by suppression of tumor growth and metastasis.39

Given that the expression of sorcin was proved to be

5.4-fold upregulated in gastric cancer cells (SGC7901

cells) than the normal cells,sorcin can serve as a new

molecular biomarker in the diagnosis, treatment, and prog-

nosis of GC.40

Role in colorectal cancer
Recent researches suggest that overexpression of sorcin in

colorectal (CRC) HCT116 cells facilitated the process of

cell migration, invasion, and epithelial-mesenchymal tran-

sition (EMT). Sorcin regulates these cellular functions via

activation of PI3K/Akt/mTOR pathway.41 What is more,

sorcin can specifically interact with tumor necrosis factor

receptor-associated protein 1 (TRAP1), which is related

with MDR in CRC cells. Indeed, with depleted short hair-

pin RNA of TRAP1 in colorectal carcinoma cells, sorcin

in mitochondria will be at a lower level. Consequently, the

depletion of sorcin by small interfering RNA will also

increase TRAP1 degradation.42

Role in breast cancer
Clearly, a small set of tumor-initiating cells (CSCs) has

been proved to be associated with resistance to chemother-

apy, cancer metastasis and recurrence, always accompa-

nied with EMT activation.43–45 EMT activation is a crucial

event that can be always activated during cancer invasion

and metastasis.46 The depletion in MDA-MB-231 cells

results in decrease of the populations of the CD44

+/CD24- and acetaldehyde dehydrogenase 1 (ALDH1)

high and leads to mammospheres and colonies formation

in soft agar, though it cannot influence proliferation in

vitro.

The findings shed light on the relationship between

sorcin and CSCs.47 However, the issue of whether sorcin

can directly or indirectly influence the event remains

resolved. Also, sorcin can regulate VEGF, which is a

kind of cytokine that plays a huge role in the tumor

vasculature. It may lead to downregulation of VEGF if

the level of sorcin decreases, including a large amount of

changes such as cell proliferation, migration, invasion, and

survival in many solid cancers.48,49 Therefore, the deple-

tion of sorcin suppresses the growth and metastasis of

breast cancer cells, impedes angiogenesis in vivo, reduces

the CSC population, and sensitizes cancer cells to che-

motherapeutics. All these serve as a novel way to develop

the therapies in breast cancer.

Role in lung cancer
As previous reported, sorcin has been identified as a gem-

citabine-resistance-related protein by proteomics, though

immunohistochemistry within 62 non-small cell lung can-

cer (NSCLC) specimens. Sorcin staining has been found in

66.1% of NSCLC tumors and the overexpression of sorcin

was linked to gemcitabine resistance and a poor prognosis

in NSCLC patients from immunohistochemical results.50

Cisplatin is a kind of widely used chemotherapy drug for

unresectable disease, especially for NSCLC. However, the

effectiveness of this drug application is unsatisfactory.

According to recent studies, the overexpression of sorcin

protein is obvious in the human lung cancer cell line

A549/DDP that was resistant to cisplatin. The role of the

PI3K/Akt and MEK/ERK pathways are also indisputable

in this aspect.51

Role in human nasopharyngeal carcinoma
It has been acknowledged that sorcin protein expression

was associated with NPC. In order to establish the drug-

resistance cell line called CNE2/DDP, researchers continue

to expose CNE2 to cisplatin. The expression of sorcin was

found to increase significantly in CNE2/DDP cells by

Western blotting. Moreover, the cytotoxicity of cisplatin

increased, intracellular rhodamine-123 accumulated and

glutathione depleted by knockout of sorcin in human NPC

CNE2/DDP cells and examined the function of sorcin in

MDR reversal. Additionally, this operation led to a messen-

ger RNA and protein expression of multidrug resistance

gene (MDR1), multidrug resistance-associated protein

(MRP1), excision repair cross-complementing gene 1

(ERCC1), glutathione S-transferase-p (GST-n), RhoE,

Bcl-2, and surviving in sorcin silencing CNE2/DDP cells

downregulated. It seems that the silence of sorcin protein

induced the essential cellular signaling pathways from

PTEN expression increasing and p-Akt and NF-jB expres-

sion decreasing.52

Role in hematological tumor
MDR is one of the major incentives of treatment failure in

pediatric acute lymphoblastic leukemia. It has been proved

that sorcin mRNA levels have a positive correlation with

resistance to MTX by cell line data analyses. There exists

no significant difference in the expression level of sorcin

between the patients and the control group. Compared with

patients with negative MRD, sorcin mRNA levels in

patients with poor response to treatment were increased
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(up to 6.9 times).53 In addition, sorcin was remarkably

upregulated over parental cells of doxorubicin-induced

MDR leukemia cell line K562/A02. It was also proposed

that the expression level of sorcin in leukemia patients was

not only directly related to the expression of MDR1 gene,

but opposite to the patients’ response to chemotherapy and

overall prognosis.54 Besides, as another research presented,

acute myeloid leukemia (AML) patients whose expression

of sorcin was excessive had a higher rate to reach the

complete remission (CR) than the patients with sorcin

+(P<0.001). As noted above, the sorcin expression in

AML patient was negatively correlated with MDR1 expres-

sion. Hence, the patients with sorcin-/MDR1- may have

good response to induction chemotherapy.55 Meanwhile,

some researchers demonstrated that sorcin were upregu-

lated in doxorubicin-resistant myelogenous leukemia cell

line.56 The conclusion can be drawn that the overexpression

of sorcin is related to MDR of leukemia.

Furthermore, the high level of expression of sorcin is

significantly associated with MDR of myeloma.57 The silen-

cing of sorcin increases the chemosensitivity of myeloma cell

lines KM3/DDP and U266/ADM, which may lead to cell

cycle arrest and apoptosis by reducing cell proliferation.58

Diffuse large B cell lymphoma (DLBCL) is well

known to be sensitive to induction therapy with R-CHOP

and it has a high cure rate.59 In approximately 40% of

DLBCL patients, the emergence of MDR to CHOP che-

motherapy regimens (cyclophosphamide, doxorubicin,

vincristine, prednisone) remains the main cause of treat-

ment failure and death. Upon verification, sorcin protein

played roles in calcium binding and the expression of

sorcin was upregulated in CHOP-resistant DLBCL cells.60

Last yet important, sorcin was also upregulated in

vincristine-resistant HOB1 lymphoma cells, but the

mechanism is yet uncertain.17,61

Role in cervical cancer
The researchers established the MDR1/P-gp-overexpres-

sing multidrug-resistant subline called Hvr100-6 from

the human cervical carcinoma cell line HeLa-Ohio

(HeLa). It suggests that if the expression of sorcin was

suppressed, the expression level for MDR1 mRNA

would increase by three times. In addition, the activity

and expression of caspase-3 in HeLa cells (sorcin

knockdown) were higher than those (scrambled siRNA)

cells. From the findings above, we can conclude that the

expression of sorcin may be associated with suppression

of the expression MDR1 partially. Furthermore, sorcin

may induce suppression of apoptosis by dysfunction of

caspase-3.62,63

Other approaches related to MDR
The overexpression of ATP-binding cassette transporters

including ABCB1, also known as MDR1/P-gp, is out-

standingly related to the mechanism of MDR in cancer

cells.64–66 Recently, some researchers illustrated that sor-

cin induces markedly the expression of MDR1/P-gp by

activating the cAMP response element in mdr1/p-gp pro-

moter called CREB. Instead, sorcin increased the expres-

sion of P-gp by upregulating the combination of sequence

binding of p-CREB1 and CREB.67 The sorcin gene is

located on chromosome 7 and is homogeneously stained

regions in the same homologous region as the MDR1 gene

encoding P-gp.68

Most of drug-resistant cells have efflux transporters. In

addition to P-gp, there are also different expressions of

MRP1 and MRP2. These transporters can excrete drugs with

different structures and different mechanisms of action, result-

ing in decreased drug concentration in tumor cells, affecting

the toxic effects of chemotherapy drugs on tumor cells.69–71

The expression of sorcin and transporters in tumor-resistant

cells is summarized as shown in Tables 1 and 2.

Regulation of drugs
Researchers set different concentrations of tetrandrine

(Tet), respectively, are 0, 0.5, 1.0, and 2.0 mg/L, to deter-

mine the role of sorcin expression in the reversal of MDR

in the leukemia cell line of K562/A02 cells. The expres-

sion of sorcin was lowest when the concentration was 1.0

mg/L. The results suggested that Tet reversed MDR of

K562/A02 cells with concentration dependence and Tet

finished this event through regulation of expression of

sorcin gene and protein but not fully correlated to the

reverse effect.78

Haishengsu (HSS) is a shell protein that has been

found to exhibit anticancer activity in recent in vitro stu-

dies. Some researchers brought 228 AL patients together

for a double-blind, placebo-controlled study. The result

showed that HSS can improve the CR rates and quality

of life in patients with AL, when HSS was added to

conventional chemotherapy. Moreover, in vitro studies,

the findings indicated that downregulation of P-gp and

sorcin genes in leukemia cells may be associated with

the beneficial effects of HSS. In addition, HSS is involved

in inducing the apoptosis of drug-resistant K562/ADM

tumors in a dose-dependent way.79,80
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According to recent studies, PH II-7, being a new kind

of anti-tumor drug, could either have a significant effect on

inhibiting the proliferation of different human tumor cells,

or on MDR tumor cells such as HL60,HL60/ADR, and

K562/A02, yet the mechanism remains unclear. PH II-7

may increase the drug concentration in cells through sup-

pressing the MDR-related genes mdr1 and sorcin and

result in cell apoptosis.81

There are also some researchers show great interest in the

effect of cyclosporine A (CSA) on sorcin gene expression

and clinical effect in multiple myeloma patients with MDR.

They conducted a comprehensive analysis of all randomized

controlled trials. The results showed that CSA could reverse

MDR and enhance clinical effect while the mechanism had

no correlation with sorcin gene expression.82

In another previous study, it has been found that sorcin

could bind directly and with high affinity to doxorubicin,

vincristine, paclitaxel, and cisplatin and give these drugs

MDR. It is shown that sorcin cell localization changed

after doxorubicin treatment, which indicated that the pro-

tein responded to doxorubicin and may also bind the drug

in the cell soon after the drug entered. They also believed

that sorcin can limit the cytotoxic effects of chemothera-

pies. In addition, after doxorubicin treatment, sorcin silen-

cing increased cell death and doxorubicin accumulating in

the nucleus, whereas decreased MDR1 expression and

doxorubicin efflux through MDR1.16

We have known that inhibition of P-gp and sorcin played

a significant role in the reversal of MDR. And dihydromyr-

icetin (DMY) is one of the drugs which can make this

happen. Some researchers proposed a new approach to

reverse MDR more effectively, which is applying DMYand

OND at the same time to avoid the emergence of MDRwhen

patients are doing chemotherapy. Meanwhile, they revealed

the relationship between P-gp and sorcin. The combination

of DMY and OND strongly enhanced the antiproliferative

efficiency of doxorubicin (ADR) due to increased accumula-

tion of ADR in K562/ADR resistant cell lines. DMY can

Table 1 The expression of sorcin and transporters in hematological drug-resistance tumor cells

Disease Cell line Drug The expression of sorcin Transporter

Leukemia CCRF-CEM/MTX53 Methotrexate + NA

K562/A0256,72 Doxorubicin + P-gp

K562/VCR67 Vincristine + P-gp

ARH77/Vin73 Vincristine + NA

ARHD60/DX73 Doxorubicin + NA

U937/Vin73 Vincristine + NA

Jurkat/DX73 Doxorubicin + NA

Lymphoma HOB1/VCR1.061 Vincristine + P-gp

HOB1/VCR0.561 Vincristine - P-gp

DLBCL/CHOP60 Cytoxan + NA

Myeloma KM3/DDP58 Cisplatin + P-gp,MRP1

U266/ADM58 Doxorubicin + P-gp,MRP1

Table 2 The expression of sorcin and transporters in solid drug-resistance tumor cells

Disease Cell line Drug The expression of Sorcin Transporter

Lung cancer A549/T2474 Paclitaxel + NA

A549/DDP51 Cisplatin + P-gp,MRP1,LRP,ABCA2,ABCA5

NCI-H446/CDDP75 Cisplatin + NA

H460/GEM50 Gemcitabine + NA

Breast cancer MCF-7/A0272 Doxorubicin + P-gp

MCF-7/PAC76 Paclitaxel + P-gp

Gastric cancer SGC7901/VCR77 Vincristine + P-gp

Cervical cancer Hela/VCR62 Vincristine + P-gp

Nasopharynx cancer CNE2/DDP52 Cisplatin + P-gp,MRP1
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downregulate the expression of SORCIN and P-gp via the

ERK/Akt pathway, while OND does not. Finally, the combi-

nation of DMY, OND, and ADR results in G2/M cell cycle

arrest and apoptosis by restoring P53 function and inhibiting

expression of related proteins. These basic findings provide a

promising approach to further treatment of MDR.83

Conclusion
Currently, MDR remains one of the biggest difficulties

which faced in clinical treatment. In recent years, numer-

ous research dealing with clinical treatment show that

sorcin is closely related to MDR. Basic research suggest

that sorcin not only plays a disputable role in the formation

of MDR in cancer cells, but also is significantly associated

with tumor malignancy and poor prognosis. As a further

matter, inhibition of sorcin can reverse MDR.

Nevertheless, the mechanism of sorcin on MDR still has

not been settled, it is believed that sorcin can eventually

become a new target for MDR diagnosis and treatment

along with the deepened study gradually.
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