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surface expression detection using anti-HA antibody with three replicates, and western blot of β-actin as 

loading control; (bottom) zinc uptake kinetics parameters.  The units of Km and Vmax are μM and pmol 

min-1 mg-1, respectively. The normalized and calibrated Vmaxs are used for statistical analysis shown in 

Fig. 1d. 
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western blot of the corresponding constructs, surface expression detection using anti-HA antibody with 

three replicates, and western blot of β-actin as loading control; (bottom) zinc uptake kinetics parameters. 

The units of Km and Vmax are μM and pmol min-1 mg-1, respectively. The normalized Vmaxs are used for 

statistical analysis shown in the corresponding figures in the main text. 
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MgtE-ECD in apo state (left, PDB code 2YVZ) and Mg2+-bound state (right, PDB code 2YVY) are 

compared with the structure of pZIP4-ECD. Mg2+ (cyan balls) binding induced conformational change in 

MgtE-ECD, indicated by the arrows, establishes its function as an Mg2+ sensor. pZIP4-ECD in apo state is 

also an extended dimeric structure with two structurally independent subdomains linked with a flexible 

linker. For better comparison, the N-terminal subdomain in MgtE-ECD and the HRD in ZIP4-ECD are 

colored in light blue, and the C-terminal dimeric subdomain in MgtE-ECD and the dimeric PCD in ZIP4-

ECD are colored in green. The similarity in domain structure and overall structural arrangement raise a 

hypothesis that ZIP4-ECD may undergo similar conformational changes upon zinc binding at ZIP4-ECD, 

although ZIP4 shows no homology to MgtE. Through a coupled movement between the ECD and the 

TMD, zinc ions may regulate the functional status of the zinc transport machinery as proposed in MgtE 

study (ref 41&42 in the main text). 
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(top). As loading control, β-actin in the sample was detected by western blot using anti-β-actin antibody. 

The small relative standard deviation (S.D.) of seven replicates indicates the current approach is reliable 

to determine quantitated surface expression level for statistical analysis (bottom). 
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Supplementary Table 1 | The primers used in this work. 

Primer Sequence 
hZIP cDNA ∆HRD 
fusion reverse 

CAAAGTCCACGAAGTACTGAGGGCTCGGCAAGGCGTGGCCCTGGCCAGAGGTG
AGCAG 3’ 

hZIP cDNA ∆HRD 
fusion forward 

CTGCTGGTCTGCTGAGCCTGCTCACCTCTGGCCAGGGCCACGCCTTGCCGAGCC
CTCAG 3’ 

hZIP cDNA ∆ECD 
fusion reverse 

GATACCTCTCTGACTGGCTGAGCTGGTCCTGGCCCTGGCCAGAGGTGAGCAGG
CTC 3’ 

hZIP cDNA ∆ECD 
fusion forward 

CTGCTGAGCCTGCTCACCTCTGGCCAGGGCCAGGACCAGCTCAGCCAGTCAGA
GA 3’ 

P202A Forward GCTTCCACGCCTTGCCGAGCGCGCAGTACTTCGTGGACTTTG 3’ 
P202A Reverse CAAAGTCCACGAAGTACTGCGCGCTCGGCAAGGCGTGGAAGC 3’ 
W266A Forward CAGCAACAGCTCCAGTGTGGCGGACACGGTATGCCTGAGTGC 3’ 
W266A Reverse GCACTCAGGCATACCGTGTCCGCCACACTGGAGCTGTTGCTG 3’ 
D275A Forward CGGTATGCCTGAGTGCCAGGGCGGTGATGGCTGCATATGGAC 3’ 
D275A Reverse GTCCATATGCAGCCATCACCGCCCTGGCACTCAGGCATACCG 3’ 
P298L300A 
Forward 

GAGGCCTGGGCCCAACTGAGCGCCGCCGCCCTCCAACAGCAGCTGAGTGG 3’ 

P298L300A 
Reverse 

CCACTCAGCTGCTGTTGGAGGGCGGCGGCGCTCAGTTGGGCCCAGGCCTC 3’ 

Q303A Forward CTGAGCCCTGCCCTGCTCCAAGCCCAGCTGAGTGGAGCCTGCAC 3’ 
Q303A Reverse GTGCAGGCTCCACTCAGCTGGGCTTGGAGCAGGGCAGGGCTCAG 3’ 
S297C Forward CGGAGGCCTGGGCCCAACTGTGCCCTGCCCTGCTCCAACAGCA 3’ 
S297C Reverse TGCTGTTGGAGCAGGGCAGGGCACAGTTGGGCCCAGGCCTCCG 3' 
 

 


