
 
Cryo-EM structures of phosphorylated NKCC1. A) Co-expression of NKCC1 with the 
upstream WNK-SPAK kinases yielded phosphorylated transporter sample as confirmed 
by a phospho-specific NKCC1 antibody. Phosphorylated NKCC1 also migrates as a 
larger protein than the untreated NKCC1. B) Untreated human NKCC1 transporter 
shows no density for the cytosolic domains. C-D) Phosphorylated human NKCC1 
transporter yielded two cryo-EM maps, both of which show well-resolved cytosolic 
domains. One NKCC1 dimer exhibits an overall 2-fold symmetry, while the other shows 
mismatch of 2-fold symmetry axis of the transmembrane and cytosolic domains. 
 
 

0

10

20

30

40

50

60

7 8 9 10 11 12 13 14 15
Elution Volume (ml)

O
D

28
0 

(m
AU

)

100

160

Dep
ho

sp
ho

ryl
ate

d 

NKCC1 s
am

ple

Pho
sp

ho
ryl

ate
d 

NKCC1 s
am

ple

pNKCC1

Dephosphorylated 
NKCC1 sample

Phosphorylated 
NKCC1 sample

13.6ml

12.8mlKDa

A

B

C D


