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hZIP4 and human health

hZIP4 Is the primary zinc transporter and is expressed in multiple cell
types.

Mutations of hZIP4 cause the zinc deficiency disease Acrodermatitis
Enteropathica (AE); symptoms include rash, diarrhea, growth
retardation, neurological disorders?.

hZIP4 overexpression has been shown to Iinitiate and progress
pancreatic cancer?and liver cancers.

No eukaryotic expression system for human zinc transporters exists.

hZIP4 topology and structure
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Left: Predicted schematic diagram of the human ZIP4 protein. Right: Models of hZIP4 using Rosetta structure prediction.
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hZIP4 plasmid construction
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The interest gene could be the full pDDGFP2 vector
length of hZIP4 or the membrane URA3

domain with N-term cut off (in
brief, hZIP4 and mhZIP4)

pDDGFP_Leu2D_yeast signal sequence_hZIP4 pDDGFP_Leu2D_yeast signal sequence_hZIP4mem
10864 bp 9886 bp
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Sequence map: hZIP4 full length (Left) and mhZIP4, membrane domain only, (Right).
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ZIP4 expression on yeast surface and ZIP4

orientation study
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Using confocal microscope, the
control group group (DY1457 and
ZHY3 expressed empty vector)
shown very faint GFP.
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Left: hZIP4 or mhZIP4 with GFP expressed in zinc deficient cells (ZHY3) and wild type (DY1457). DY1457 and ZHY3 expressed with
empty vector (EV) shown as control. Right: hZIP4 or mhZIP4 with GFP expressed in ZHY3 cells, incubated with 1° antibody (anti-
GFP from rabbit), then incubated with 2° antibody (anti-rabbit with Alexa red).

* For the test group group (DY1457 and ZHY3 expressed hZIP4 and mhZIP4 ) shown GFP expression on
the cell surface.

* Further orientation study has been done for ZHY3 expressed hZIP4 and mhZIP4 shown the C-termius of
hZIP4 (and mhZIP4) is facing outside of the cell surface.

ZIP4 expression dependent on yeast strain,
Induction media and pH

strain Induction medium Protein expression level (a.u.) (indicated by GFP)
Empty vector hZIP4 mhZiP4
BY4742 - Leu, pH4.2 8292 9975 10530
BY4742 - Ura, pH4.2 7137 7702 15292
BY4742 - Ura, pH5.8 7749 11330 16348
DY1457 - Ura, pH5.8 8077 + 353 9806 + 94 11218 + 96
ZHY3 - Ura, pH5.8 8831 + 493 11664 +481 13429+ 594

GFP test on BY4742 was done in duplicate, after determinate the optimum inducing condition, the test for DY1457 and ZHY3 was done in 6 times for statistical analysis.
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The first heterologous expression of the human zinc
transporter hZIP4
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Growth curves with ZIP4
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©o
o

------

N N
=

—te WT/mhZIP4

—e=®-=-ZHY3/EV
—a—Z7ZHY3/hZIP4

Cell Density (ODeoo)
o

—te_7HY3/mhZIP4

0 | : | : |
0 20 40 60 380 100 120
Time (h)
Glucose with low zinc
30
g25t ==
D ----------
O 207
> e o ~——
."% 154 ~—-®——-WTEV
% 10 «——WT/hZIP4
1 & WT/mhZIP4
E ~--®---ZHY3/EV
D S5 ZHY3/hZIP4
O 2 ___ZHY3/mhZIP4
0 | ' | |

0 20 40 60 80 100 120
Time (h)

Summary

The first eukaryotic system to heterologous express a human ZIP protein.

Confocal images show that hZIP4 and its truncated mhZIP4 can be expressed
on yeast surface indicated by GFP level as GFP will be fluorescent if C-
termius of hZIP4 folded on the membrane.

The expression level of hZIP4 and mhZIP4 is optimal at pH5.8 in —ura
selective media.

References

Kasana, S., Din, J. and Maret, W. J. Trace Elem. Med. Biol. 2015. 29: 47-62
Li, M. et al. Proc. Natl. Acad. Sci. USA 2007. 104: 18636-18641

Weaver, B. P. et al. PLoS One 2010. 5:e13158

Antala S and Dempski R, Biochemistry. (2012). 51, 5, 963—973

Parker, J. L. and Newstead, S. Protein Science. 2014. 23: 1309-1314

Drew, D., et al. Nature Protocol. 2008. 3(5): 784-98

Acknowledgements

This research was supported by National Institutes of Health Grant (to R.E.D.).
We thank to Worcester Polytechnic Institute, Chemistry and Biochemistry Department and all the lab members in Dr.
Dempski group.




