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Fig. 3 LA-ICP-MS trace of standard proteins separated by non-denaturing GE without or after staining

Black: unstained gel, grey: stained gel. Gel images (A—D): Coomassie BioSafe; (E—H): silver stained. (A and E) %Zn-trace of CA;
(B and F) % Cu-trace of SOD; (C and G) °"Fe-trace of TF; (D) % Fe-trace of Hb; and (H) °" Fe-trace of Myo
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1 of 2D-BN gel of rat kidney water extract
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Progress in Combination of Gel Electrophoresis and Laser Ablation
Inductively Coupled Plasma Mass Spectrometry for Trace Elements
Determination in Proteins

WANG Ying®, GUO Yan-1i" 2* , YUAN Hong-lin'* , WEI Yong-feng®, YAN Hong-tao’* , CHEN Hui-hui®

1. State Key Laboratory of Continental Dynamics, Department of Geology, Northwest University, Xi’an 710069, China

2. Key Laboratory of Synthetic and Natural Functional Molecule Chemistry of Ministry of Education, College of Chemistry and
Materials Science, Northwest University, Xi’an 710069, China

Abstract Laser ablation inductively coupled plasma mass spectrometry (LA-ICP-MS) has become a very efficient and sensitive
trace, ultratrace, and surface analytical technique for the in situ study of the concentration and distribution of the elements in life
sciences with high spatial resolution, It is being used more and more {requently in biological, medical materials and protein re-
search, which will lead to a better understanding of physiology and pathology process in cells and tissues. The present review
mainly introduces the strategies of combination of gel electrophoresis (GE) with LA-ICP-MS for the quantification of trace ele-
ments in proteins, including the proteins separation, elements detection and calibration methods. The paper emphasizes the basic
conditions of the proteins separation, focusing on the stability of proteins during GE and the treatment methods of staining and
drying of the gel to enable successful detection of the elements by LA-ICP-MS, In addition, the application of GE-LLA-ICP-MS in
phosphoproteins, selenoproteins and metal-binding proteins is introduced in detail. The prospects and challenge for this tech-

nique are discussed as well for further study.

Keywords Laser ablation inductively coupled plasma mass spectrometry; Gel electrophoresis; Selenoproteins; Phosphoproteins;

Metal-binding proteins; Trace elements
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