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IntroductionIntroductionIntroductionIntroduction
There are three classes of selenium-containing proteins:

1. A protein that contains selenomethionine in which selenium 
incorporates non-specifically into the sulfur-containing amino 
acid (due to its structural similarity to sulfur);

2. Selenoproteins: these proteins contain the amino acid 2. Selenoproteins: these proteins contain the amino acid 
selenocysteine (Sec), e.g. glutathione peroxidases (GPx-1, GPx-
2, GPx-3 and GPx-4), selenoprotein P, selenoprotein W, etc;

3. Selenium-binding protein: human, hSBP1, SELEBP; mouse, 
SBP1, SBP2.



Identification of selenium-binding protein:
SBP1 was discovered in rat liver and intestinal tract (Banerjee et al, 
BBRC, 1982; Sani, et al. Carcinogenesis. 1988; Morrison, et al, In vivo. 1989)

The selenium-binding proteins were different from selenoproteins
(glutathione peroxidase, etc)

SBP1 was found to have anti-cancer function via binding selenium 
in mice (Bansal, et al, Carcinogenesis, 1990)

Human SBP1 was cloned and characterized in 1997 (J. Cell. 
Biolochem, 1997, 64: 217)

Genomic location: Chromosome 1 at location 149,603,402-149,611,833
Transcription: Exons: 12; Transcript length: 1,752 bps; 
Translation length: 472 residues 



SBP1 and Cancers:

SBP1 expression is reduced in human cancer tissues and the reduction of 

SBP1 in cancer is associated with poor survival:

1. Prostate cancer (Yang, Cancer Res, 1998, 58: 3150-3)

2. Lung cancer (Chen et al, J Pathol, 2004, 202: 321-9)

3. Pleural Mesothelioma (Pass et al,Clin. Can.Res., 2004, 10:849-859)

4. Ovarian cancer (Huang et al, Int J Cancer, 2006, 118: 2433-40; Zhang et al, Hum 4. Ovarian cancer (Huang et al, Int J Cancer, 2006, 118: 2433-40; Zhang et al, Hum 

Pathol, 2010, 41: 255-61)

5. Colorectal  cancer (Li et al, Proc.AACR, 2005; Kim et al, Proteomics, 2006, 6: 3466-

76; Li et al, Mol Nutr Food Res, 2008);

6. Thyroid cancer (Brown et a, Mol. Carcinogenesis, 2006, 45: 613-626)

7. Esophageal cancer (Silvers et al, Clin Can. Res, 2010,  16: 2009-21)

8. Gastric cancer (Zhang et al, Med. Oncol, 2010, Jun;28(2):481-7)



SBP1 expression was reduced 

in colonic carcinomas v.s. normal mucosa



Decreased expression of SBP1 in colorectal cancer 

was associated with poor survival





SBP1 expression was upregulated
during cell differentiation



Knockdown SBP1 by Knockdown SBP1 by Knockdown SBP1 by Knockdown SBP1 by siRNAsiRNAsiRNAsiRNA delayed cell differentiation delayed cell differentiation delayed cell differentiation delayed cell differentiation 
in colon cancer cellsin colon cancer cellsin colon cancer cellsin colon cancer cells

Li et al, Mol Nutr Food Res, 2008



Functional interaction between Functional interaction between Functional interaction between Functional interaction between 
SBP1 SBP1 SBP1 SBP1 and GPX1 and GPX1 and GPX1 and GPX1 SBP1 SBP1 SBP1 SBP1 and GPX1 and GPX1 and GPX1 and GPX1 
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MCF-7-GPX1 stable cell line

30

40

50

G
P

x
1
 A

c
ti

v
it

y

SBP1 inhibited GPX1 activity in breast cancer cells SBP1 inhibited GPX1 activity in breast cancer cells SBP1 inhibited GPX1 activity in breast cancer cells SBP1 inhibited GPX1 activity in breast cancer cells 

Mock pIRES2 SBP1
0

10

20

30

*G
P

x
1
 A

c
ti

v
it

y



80

HCT116-pIRES2 HCT116-SBP1

G
P

x
1
 a

c
ti

v
it

y

SBP1 overexpression inhibited selenium-induced 

GPX1 activity in colon cancer cells  
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HCT116-pIRES2 stable cell line
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MCF7-Vector stable cell line
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1.HA-SBP1+pECFP

2.HA-SBP1+pECFP-Sec-GPX1

Whole cell lysate

Physical interaction between SBP1 and GPX1

1.HA-SBP1+pECFP

2.HA-SBP1+pECFP-Sec-GPX1

3.HA-SBP1+pECFP-Cys-GPX1



Co-localization of SBP1 and GPX1 in cytoplasm 

detected by FRET (confocal microscope)

a. Before photobleaching

b. After photobleaching detect YFP-SBP1

c. After photobleaching detect CFP-GPx1

d. After photobleaching detect merge image
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SBP1 accelerates H2O2-induced cell death
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SummarySummarySummarySummary
• SBP1 SBP1 SBP1 SBP1 expression is reduced in colon expression is reduced in colon expression is reduced in colon expression is reduced in colon cancer, reduced expression of SBP1 in cancer, reduced expression of SBP1 in cancer, reduced expression of SBP1 in cancer, reduced expression of SBP1 in 

cancer predicts poor outcome;cancer predicts poor outcome;cancer predicts poor outcome;cancer predicts poor outcome;

• There is a direct interaction and negative regulation between SBP1 and There is a direct interaction and negative regulation between SBP1 and There is a direct interaction and negative regulation between SBP1 and There is a direct interaction and negative regulation between SBP1 and GPX1;GPX1;GPX1;GPX1;

• Decreased SBP1 transcription and translation by TGFDecreased SBP1 transcription and translation by TGFDecreased SBP1 transcription and translation by TGFDecreased SBP1 transcription and translation by TGF----beta was linked to beta was linked to beta was linked to beta was linked to 
reduced p21 expression and JNK1 phosphorylation, to increased GPx1 and reduced p21 expression and JNK1 phosphorylation, to increased GPx1 and reduced p21 expression and JNK1 phosphorylation, to increased GPx1 and reduced p21 expression and JNK1 phosphorylation, to increased GPx1 and 
betabetabetabeta----catenin in vitro; catenin in vitro; catenin in vitro; catenin in vitro; betabetabetabeta----catenin in vitro; catenin in vitro; catenin in vitro; catenin in vitro; 

• SeleniumSeleniumSeleniumSelenium----mediated cancer prevention is associated with JNK1 mediated cancer prevention is associated with JNK1 mediated cancer prevention is associated with JNK1 mediated cancer prevention is associated with JNK1 
phosphorylation and inhibition of betaphosphorylation and inhibition of betaphosphorylation and inhibition of betaphosphorylation and inhibition of beta----catenincatenincatenincatenin in vitro in vitro in vitro in vitro and in mouse model of and in mouse model of and in mouse model of and in mouse model of 
colon cancer.colon cancer.colon cancer.colon cancer.

Li , et al. Mol Nutr Food Res, 2008;  Pohl, et al. PloS ONE, 2009 
Fang, et al. Int. J. Cancer, 2010; Fang et al, Carcinogenesis, 2010
Huang, et al. Int J Mol Med. 2012 Yang et al, Biomarker Res. 2013
Ansong et al, Mol Nutr Food Res, 2014



Acknowledgements 
Collaborators:
University of Illinois at Chicago
Alan Diamond, PhD
Marci Goldberg, MS
Timothy Koh, PhD
Grace Guzman, MD
Andrew Mesecar, PhD

Albert Einstein Cancer Center

Yang’s Lab 
Wenfeng Fang, MD
Nicole Pohl, PhD 
Xiuli Bi, PhD
Emily Terry
Emmanuel Ansong
Mengtao Xing

Albert Einstein Cancer Center
Leonard Augenlicht, PhD
John Mariadason, PhD

University of California 
Davis Cancer Center
Tina Li, PhD, MD

Chang Tong, PhD
Dong Hu, PhD
Anjia Han, PhD
Lindsay Gallagher 
Ashley Dockendorff

Support: Grants from NCI, AICR and UIC Faculty Startup fund, USA, and from the National Nature 
Science Foundation of China （（（（Grant # 91229115, 81272251), and  the grants from the Department of 

Sciences and Technology, and Education, Henan, and USCACA-TIGM, USA



Let Us Meet AgainLet Us Meet AgainLet Us Meet AgainLet Us Meet Again

We welcome you all to our future conferences of We welcome you all to our future conferences of 
OMICS Group International  OMICS Group International  

Please Visit:Please Visit:

www.omicsgroup.comwww.omicsgroup.comwww.omicsgroup.comwww.omicsgroup.com

www.conferenceseries.comwww.conferenceseries.com

http://biomarkers.conferenceseries.com/http://biomarkers.conferenceseries.com/


