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Study on Expression of the Intestinal Alkaline Phosphatase Gene
in the Hypophosphatemic Kidney
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Abstract Alkaline phosphatase (ALP) hydrolyzes several monophosphate esters, and in humans it is classified
into at least four isozymes. Hypophosphatasia (HPP) is known to develop as a result of a mutation in the
tissue-nonspecific ALP (TNSALP) gene. HPP is a congenital metabolic disorder characterized by decreased
ALP activity in serum and tissue. HPP presents as hypocalcification of bone and teeth and changes similar to
rickets. The role played by intestinal ALP (IAP) in the kidneys of patients with HPP is unclear, so the current
study examined expression of the ALPI gene in the kidneys of a pediatric patient with HPP and IgA nephropathy.
Tissue samples were obtained via a kidney biopsy. Expression of mRNA transcribed from ALPI was lacking in
the patient’s kidneys. This may be due to the fact
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Table 1 Physical characteristics of the patient
age 11 years old
height 126 cm
body weight 35 kg
serum ALP 223 U/L
serum Ca 9.6 mg/dL
serum IP 6.1 mg/dL
urea PEA 1518.8 pmol/gCr

ALP:; alkaline phosphatase
Ca; calcium
IP; inorganic phosphorus

PEA; phosphoethanolamine
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2. Semiquantitative reverse transcription-
polymerase chain reaction (RT-PCR) 4#f
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GAPDH ' Glyceraldehyde phosphatase dehydrogenase
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variant bAugl0 @ PCR %) (hIAP-b; 407 bp) DI\
M3 sz o7z,
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Figure 1 Detection of h\TNSALP, hIAP-a,

and h/AP-b mRNA with RT-PCR
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Figure 2 Relative levels of expression of h\TNSALP

and h/AP-a mRNA
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Figure 1. Detection of h\TNSALP, hIAP-a, and hIAP-b

mRNA with RT-PCR.
The PCR products were electrophoresed in a 5.25%
polyacrylamide gel.
hTNSALP; human tissue-nonspecific alkaline
phosphatase), hIAP-a; human intestinal alkaline
phosphatase-a, hIAP-b; human intestinal alkaline
phosphatase-b, N: normal kidney, H: kidney with
hypophosphatasia.

Figure 2. Relative levels of expression of hTNSALP
and h/AP-a mRNA.
All values are normalized to the housekeeping gene
GAPDH.
(A) hTNSALP (human tissue-nonspecific alkaline
phosphatase ), (B) hIAP-a (human intestinal alkaline
phosphatase-a).
N: normal kidney, H: kidney with hypophosphatasia.
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10%HIAP # 56HL TW 5 9, NGk S 7 o —
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o720 AR THWZORXE LM THY, IAP
@ 2 FEHDO mRNA I2DW T, BlEOERALIC & 5563
EOEWHHER SN2, IAP 3/NG LRI B
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HRIEDHIFENEAD > TW LA FEEATRENTEDY
200 HPP BIBICB VT TNSALP 7213 T%h { IAP O
FEHLETLTWDZ &, IS IEE L/ AR
WNDOFEER LN LT REEDS SV EEZ bd,
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