
Chromosomal localization of the Human Renal Sodium-Phosphate Transporter to
Chromosome 5: Implications for X-linked Hypophosphatemia

Phosphorus and sodium are absorbed across the luminal mem- United States. Although it is clearly X-linked, the gene for the
brane of the renal tubule utilizing a cotransporter protein whose function that is defective in these patients (ie, renal phosphorus
gene has been cloned.1 The present investigators employed transport) is not on the X chromosome. In the animal model of
3 methods for localizing the chromosomal site of this gene: this disorder, the X-linked Hyp mouse, there is a decrease in the
(1) probing of somatic cell hybrid panels with a radiolabeled renal tubular content of mRNA and protein for the sodium-
DNA genomic fragment that revealed a signal on human chro- phosphate cotransporter that probably accounts for decreased
mosome 5; (2) PCR amplification of DNA from somatic cell renal tubular transport of phosphorus.2 The chromosomal site
hybrids to localize the sodium-phosphate cotransporter gene to of the mouse sodium-phosphate cotransporter gene has not as
chromosome 5; and (3) utilizing a fluorescein-labeled DNA yet been reported, but there are data suggesting the presence
probe for the sodium-phosphate cotransporter gene and fluo- of a humoral factor (whose gene may possibly be on the X
rescent in situ hybridization on metaphase chromosome spreads chromosome) in these animals that inhibits phosphorus trans-
from human peripheral blood lymphocytes, which located the port, perhaps by downregulating transcription of the sodium-
gene at chromosome 5q13. The location of the sodium-phos- phosphate cotransporter gene.2 A "knock-out" experiment in
phate cotransporter gene on chromosome 5 was unexpected which the calcium-phosphate transporter gene is eliminated
because the trait for human familial hypophosphatemic rickets and the effect on phosphorus transport observed would be of
in which renal phosphorus reabsorption is decreased isX-linked interest.
and has been assigned to Xp22.1-p21.3. Therefore, there may A second study has been published that localizes the human
be a second phosphorus transporter isoform whose gene is on sodium-phosphate co transporter gene to chromosome 5q35.3
the short arm of the X chromosome, or the X chromosomal Thus, both reports assign this gene to the long arm of chromo-
product may regulate expression of the gene on chromosome 5 some 5, but its specific sublocation is not certain.
or the function of its product.
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Editor's comment: Familial hypophosphatemic rickets is the
most common form of rickets presently encountered in the

Turner Syndrome: Natural History, Ethnic and Genetic Influences,
Methods for Evaluation of Growth

the 18th year of life, obtained from a subgroup of these Italian
patients, with calculation of their annual growth velocity. Taking
into account the different karyotypes, this study shows that most
TS subjects with 46,XX mosaicism have some degree ofspon-
taneous puberty, occurring in the same age range as in normal
girls, and earlier than in other karyotypic groups of TS. There
was a slight pubertal growth spurt followed by a deceleration, so
that in this series the final height was a little below that of 45,X
patients. Charts for height and for growth velocity have thus
been established separately for TS subjects with karyotypes
45,X, 46,XX/45,XO mosaicism, and 46,XX with structural ab-
normalities of the second X chromosome.

The third paper reports the spontaneous final heights of 216
TS subjects from the southern part of France. In this series, no
significant differences between karyotypic groups were found.
The correlation with midparental height was r=0.45, a little
stronger with father's height than with mother's height. Pointing
out the importance of genetic factors and studying the differ-
ences recorded in TS statistics from various countries, the
authors conclude that the results of treatment with growth
hormone in TS must take into account the midparental height of
each patient.

The last paper4 is a critical approach to the methods for
evaluating growth in TS, especially when appreciating the effec-
tiveness of treatment with growth hormone. Analyzing 13

The natural history of growth in Turner syndrome (T8) has been

described by several authors previously, who were mainly from

North European countries. These reports have not always been

consistent. In some instances, the methodology was open to

criticism, so that evaluating the effects of growth hormone

treatment relied on insufficient data. Four papers published in

the same issue of a European journal1-4 afford useful contribu-

tions to solve the discrepancies reported.

The first paper1 gives data recorded from a multicentric,

retrospective, nationwide study (29 pediatric endocrinology cen-

ters) of772 cases of T8 in Italy. A major purpose was to present

standards and charts for birth weight and height, and weight

from infancy to adulthood, appropriate for this area. The study

took into account the parents' height and the birth length of T8

patients. The size of the study permitted the calculation that a

10 cm difference in midparental heights between 2 groups, one

shorter than the other, resulted in a 6.5 cm difference in the adult

stature of a T8 patient. The data also indicated that birth lengths

and weights strongly correlated inversely with postnatal growth.

Other data obtained from this study were that the span and

frequencies of the karyotypes of the 772 cases of T8 did not

differ from that reported in other series. There was a slightly but

significantly increased incidence of T8 with the age of both.

parents and the mother's parity.

The second paper reports longitudinal data from the 1 st to
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