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We recently reported homozygous and compound heterozygous loss-
of-function mutations in SLC34A3/NaPi-llc as the cause for hereditary
hypophosphatemic rickets with hypercalciuria (HHRH). To better un-
derstand how some of the point mutations reported by us and others
(T137M, S138F, S192L, G196R, R468W, del527L, R353L, D237N
and A413E) lead to renal phosphate wasting, we generated expression
plasmids encoding enhanced green-fluorescence protein (EGFP) con-
catenated to the N-terminus of wild-type or mutant human NaPi-llc.
After transient transfection in Opossum kidney cells G196R and
R468W were not expressed in apical patches (the renal brush border
membrane equivalent), nor were these mutants present in plasma mem-
branes of Xenopus oocytes following cRNA injection (50 ng/oocyte).
For S138F, S192L, R353L, D237N and A413E oocyte membrane fluo-
rescence was reduced to <20% compared to EGFP-hNaPi-llc, as quan-
tified by confocal microscopy. The T137M and delL527L mutants were
expressed in both kidney cells and oocytes, and sodium-dependent
[33P]-uptake into oocytes corrected for surface expression was pre-
served. When further investigated, the Na:P-stoichiometry of simulta-
neous [**P]- and [**Na]-uptake was increased from 2.3+0.4 in wild-type
to 7.1+3.6 and 23+13 for T137M and delL527L, respectively. Further-
more, two-electrode studies indicated that EGFP-hNaPi-llc carrying
these mutations remains non-electrogenic, like wild-type NaPi-llc, but
displayed a significant phosphate-independent inward-rectified sodium-
leak current which appears to be insensitive to phosphonoformic acid
(PFA), a known inhibitor of sodium-dependent phosphate co-transport.
T137M and delL527L may thus reduce the rate of phosphate uptake by
uncoupling sodium-phosphate co-transport, suggesting that these amino
acid residues have an important functional role in human NaPi-llc.




