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Zinc transporters and cellular zinc homeostasis
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Zinc transporter ZnT8 mediates vesicular zinc
enrichment in pancreatic beta-cells
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Correlation between ZnT8 (SLC30AS8) activity and T2D risk
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T2D risk

Human ZnT8 is a drug target for inhibition to reduce T2D
risk in the general population

 Thetransport mechanism

« Mechanism-based
Inhibitor development

ZnT8 activity



Crystal Structure of a bacterial ZnT8 homolog YiiP
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Energetics of conformational changes in YiiP
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Probing the translocation pathway by water radiolysis

—>

Accessibility

Does response plot

‘ Fractional

——— = unmoditied
‘ peptide

‘ Fractional

——— = unmoditied
‘ peptide

‘ Fractional

——— = unmodified
‘ peptide

YiiP+Zn(ll)

v:e—kﬂ K; rate constant
D; dosage of -OH

YiiP

Dosgage (time of exposure)

Irradiation |—>» Quenching ——>{ proteolysis |—> LC-MS |—> Targeted MS/MS
> Syn_chrotron X-ray LC-MS
Voo 0 millisecond pulses \
Zn2+ " “' E otal ion curren Ht-f Htg Modifled
% .'. **OH § i t Peplide A peptile  iUAMCdIEd
* Hydroxyl radical * £ e - [
“w* *  Proteolysi 3 £ | L
* roteolysis ; | ¢
': ______ -*—- E Sz o
ﬁ e — > toditled L nmoditicd
* _*— F = Ji ll__ %\Q F\'ettnie:_lzion pep peptide
?\ * . * m// Selected ion chronzliértiog’;';hs ’
'z
& MS/MS
=
Sites of *OH srotonsiontime fr,  [MeH* =
> oxidation z -
S c
*gfb 2 =
"ty *OH _ * DT VN 5
"‘._!f‘"" PrOteO|ySIS Y A Mass spectrum T/Z E
!‘A!\ é *- > at retension time A1, [M+16+H] ;
I £ 3
‘ *';‘*\(\* —*— 5 a
miz

Takamoto K. and Chance MR (2006) Annual Review of Biophysics and Biomolecular Structure 35: 251-276



Radiolysis and bottom-up MS analysis of YiiP
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Identification of an inter-cavity gating residue
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Surface representation of two solvent-filled cavities viewed along the arrows as indicated. L152
and H153 are removed from surface drawing to reveal an opening between the two cavities. D45 is
also removed to reveal the bound zinc ion in the extracellular cavity.



Fraction unmodified

0.1

0.9}

0.9

0.8F

0.7F

0.6

A Zn?*/H* translocation pathway
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Kinetics of TM5 rigid-body rotation
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TM5 delivers the power stroke of conformational changes
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A structural model for Zn(ll)/proton antiport
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How to inhibit ZnT8 by mAb binding?
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MADb development and epitope footprinting
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