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Typical chromatogram of

Schematic diagram of the CGC-AAS system O0rganomercuric Species

Capillary Gas Chromatography — Atomic Absorption Spectrometry

Jiang GB, et al, Fresenius Z. Anal. Chem., 1989, 334, 27



KRS RBHY(ENVIRONMETALLOMICS)

Biosphere-Geosphere interaction

* The entirety of metal and metalloid

species that can induce toxic effects
on the living beings in the
concentration range generally
presented in the environment

All contaminants (e.g., organic
contaminants) and biologically-
originated materials (e.qg., proteins
and extracellular polymeric
substances) that are able to regulate
the homeostasis of toxic and
essential elements



TRANSPORTATION OF METALS IN BLOOD

* How heavy metals
are delivered to
target organs?

e What are the main
carriers for heavy
metals in blood?
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Sharp tools make good work

IHZERSE, ©HEFHEE

Global analysis of
metalloproteins in
biological samples
Is challenging.
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COLUMN 'TYPE' GEL ELECTROPHORESIS SYSTEM FOR
IDENTIFICATION OF METALLOPROTEINS

Gel electrophoresis Fraction for e
system further identification ~Lecillllllalelo

Hu L., et al. Angew,

ICPMS for metal 2013, 52, 4916
identification




OFFLINE 2D( IEX-GE)-ICP MS FOR
CHARACTERIZATION OF METALLOPROTEINS

15t dimension ICP.MS

2"d dimension

Yan X., et al. Talanta, 2018, 184, 404



FABRICATION OF NEW COLUMN GE SYSTEM FOR ANALYSIS OF
METALLOPROTEINS

3D printed GE device

ICPMS

Wang D., et al. Talanta, 2019, accepted
Hu L., et al. Environ. Sci. Technol, 2017, 51, 3597



MERCURY-BINDING PROTEINS IN RAT BLOOD

PLASMA

1229
KDKD

2 hours
(259.6 ng ml'!)

|. Glutathione peroxidase-3
I1. Selenoprotein P

I11. Serum Albumin

* Selenoproteins
played important
roles in Hg binding in
rat plasma

Li, Y., et al. Chem. Comm., 2018, 54, 7439



Metal-binding protein in blood of occupational
workers

11 600 ppb (TLVs, Threshold Limit Values, GBZ 37—2015)
400
100

Sample name

Lead smelting plant, 375 blood samples



HEAVY METAL-
BINDING PROTEIN
IN BLOOD CELLS

It was observed
that multiple
metals associated
with hemoglobin,
which include Pb,
Fe, Ag, Niand Bi.



HEAVY METAL-
BINDING
PROTEIN IN
BLOOD CELLS

A tiny of Cd and Bi
was observed to
associated with
hemoglobin.



LEAD-BINDING PROTEIN IN BLOOD PLASMA

Peak No. Protein identification Detection frequency

Hemoglobin
Apolipoprotein A |

Occupational workers, 10 blood plasma samples



Metal-binding protein in human blood plasma
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Mn Co Ni As Ag Cd

Residents, 29 blood plasma samples



METALLOPROTEOME PROFILES OF HUMAN
PLASMA

OOOODD
@ 0 @ - Proteins Frequency

Apolipoprotein C I11 34.5%

Apolipoprotein E 55.2%

Apolipoprotein Al

37.9%

il

Apolipoprotein C Il1

Ag- and Cd-binding protein
were frequently detected in
residential blood plasma.



CADMIUM-BINDING PROTEIN IN MATERNAL AND
CORD BLOOD PLASMA

Cd-binding protein could be
observed in cord blood
plasma



SUMMARY

* Blood cells played importance role on the transportation of heavy metals in
human and rat, in which hemoglobin probably is a main carrier to retain heavy
metals in blood;

* Cd- and Ag- binding proteins in human blood plasma were frequently detected
in residential blood plasma. It implied a potential health concern on these two
metals and deserved further investigations.

* Gel electrophoresis-ICP MS is a practical method for investigation of
metalloproteins in biological samples.
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