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Zinc ða disease biomarker

Á Zinc is an essential mineral with high concentration in tissues 

including pancreas and prostate

Á Alterations in zinc homeostasis are implicated in disease states 

including prostate cancer, diabetes, and neurodegenerative 

disease
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Molecular imaging of  zinc ðprior work

J. Am. Chem. Soc. 2008, 130, 15788ï15789.

Cancer Research 2010, 70, 6119ï6127. 

Proc. Natl. Acad. Sci., 2016, 5464-5471
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Hyperpolarized 13C MRI
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Nelson, Kurhanewicz, Vigneron  et al. Science Translational Medicine, 2013
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Project hypothesis ðImage zinc with HP 
MRI

Á Administer hyperpolarized probe with 13C 

nucleus which is sensitive to the presence or 

absence of zinc

Sinan Wang

Prior work ïmulti-metal HP sensor

Mishra et al. Anal Chem 2016
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Cysteine and iminodiaceticacid 
Hyperpolarized 13C zinc probes
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Cysteine ðA zinc biosensor

Spectrum for 50 mM Cysteine with 

various Zn2+ concentration

0 eq Zn2+0.25 eq Zn2+0.5 eq Zn2+1 eq Zn2+5 eq Zn2+
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IDA ðalso a zinc biosensor

Spectrum for 50 mM IDA with 

various Zn2+ concentration

0 eq Zn2+

0.25 eq Zn2+

0.5 eq Zn2+

Zn2+ unbound peak
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Hyperpolarization parameters
Cysteine 

T1 = 36.0 Ñ1.8 s (n = 3)

% pol = 12.8 ï14.0

Cysteine + 1 eq Zn  

T1 = 17.5 s

IDA 

T1 = 39.3 Ñ1.0 s (n = 3)

% pol = 5.8 ï7.5%

IDA + 1 eq Zn  

T1 = 16.6 s
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Hyperpolarized 13C zinc phantom 
experiments - cysteine

 ɲppm in thermo ɲppm in HP  

0 eq Zn 9.9 10.1 
0.25 eq Zn 12.0 12.1 
0.5 eq Zn 13.1 13.1 
1.0 eq Zn 14.5 14.2 
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Biological phantom experiments - cysteine

serum

Serum + Zn2+

Rat prostate

Rat prostate + DPA


