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Sy MIBWT, BT ORBTELETL. MEA~OU > FRHETFARS
N, =, EYIVDRZEYAOFEHERESY I D ORSE PT OFXEEZE
Eo, HERAOY VR ABERE L, T2, &Y VEBRPES I2D
RZIREET PTH WTTENHR S Nz, & 510, BIFREMAZICT b U 7 Ak
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mRNA LRV OFERE TR S NZ,

EE

EIEENY zwéu/ IR S M TId AW, Lal, U ES
DFRR RN DS T I ETR D S B DN REINDDH S (79,100, F
£, Jv bEIFREMEZEY) REBTHEET S &, PTH pMEESNLD (7).
TI5IcEY VEBEEEMLET Y MIRWT, PTH SWNITTE L., OITED >
EBTHELEZEYTIE. BFRIEICBITS PTH LRV ERIZET TS (8)
TDOED 7, MRS VBEOEIZ, WMIZL T PTH DM ERE L THWEMN
BRI TN, AR B CEIERBICEREL TNEF R U I LK
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Figure Legends

Fig. 1. Comparison of the predicted amino acid sequence of rat PiT-1 with those of
human and mouse.

Amino acids are indicated by single-letter abbreviations. Residues identical to those in
PiT-1 are indicated by asterisks. Hyphens represent gaps introduced to optimize
alignment. The 10 predicted transmembrane regions (M1-M10) are indicated by single

lines.

Fig. 2. Na+-Dependent Pi transport in Xenopus oocytes injected with rat PiT-1 cRNA.
(A) Oocytes were injected with 50 nl of water, 50 nl of water containing 2.5-5.0 ng of
rat PiT-1 cRNA, or 50 nl of poly (A)+RNA (1 pg/ul) from rat parathyroid glands and
were then assayed 3 days later for the uptake of KH,”PO4 in the absence or presence of
100 mM Na+. Uptake measurements were performed over a period of 60 min at

18 ° C, after which individual oocytes were washed and assayed for associated

radioactivity. Data are means = SEM of 6 to 10 oocytes. (B) Concentration-
dependence of [*’P] Pi uptake. Oocytes‘were injected 5 ng of PiT-1 ¢cRNA or 50 ng of
poly (A)+RNA. The apparent Km was obtainéd using the Michaelis-Menten equation.
The data represent means SEM. obtained from six to eight oocytes per group of a

representative experiment.

Fig. 3. Tissue distributions of = rat PiT-1 and PiT-2 mRNAs.

Total RNA (~20 pg) from tissue or cells was resolved on a 1.2% agarose gel containing
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formaldehyde, transferred to a nylon membrane, and subjected to hybridizatioh with a
32P-labeled rat PiT-1 and PiT-2 cDNA probes. The positions of the 2.8-kb PiT-1
. (A,B) and 3.9-kb PiT-2 (C) mRNAs are indicated; (A) lane 1, parathyroid glands; lane
2, thyroid glands. (B) lane 1, osteoblast-like cells (ROS 17/2.8); lane 2, ileum; lane 3,
jejunum; lane 4, duodenum; lane 5, kidney cortex; lane 6, muscle; lane 7, kidney
medulla; lane 8, thyroid glands; lane 9, parathyroid glands; lane 10, liver; lane 11, lung;

léne 12, heart; lane 13, medulla oblongata; lane 14, cerebellum; lane 15, cerebrum.

Fig. 4. Effects of dietary Pi and 1,25(0OH),D,on plasma Ca*, Piand PTH levels.

Time—course changes in plasma Ca2+ (A), Pi (B), and PTH (C) levels of vitamin D—
deficient rats. After 1,25(OH)2D3 injection to the vitamin D-deficient rats, plasma
Ca2+, Pi, and PTH levels were determined at 0, 1, 3, 6, 12, 24, and 48 h. Effect of
dietary Pi on plasma Ca2+ (D), Pi (E) and PTH (F) levels. Raté received a diet
containing a high- Pi (1.2%), control (0.6%), or a low- Pi (0.02%) diet for 14 days
ad libitum. Rats were killed at the end of the 14-day period and determined each
plasma parameters. Results are shown as mean +SEM for five rats. *P <0.05, **P
< 0.01 (n=5): significance difference from the values at 0 h (A-C) or from the value of

rats fed the control Pi diet (D-F).

Fig 5. Effects of 1,25(0OH),D, on PTH and PiT-1 mRNA levels in thyroparathyroid
tissue.

(A) Time course of the effect of 1,25(0OH),D; on mRNA levels for PTH and PiT-1.
The thyroparathyroid tissue were visualized under a dissecting microscope and
dissected free of thyroid tissue. Thyroparathyroid RNA were prepared from pooled
thyroparathyroid tissue (4 rats), which contains small amount of thyroid gland, was
prepared as described previously (8). Densitometric scanning was done at 2, 12 and
24 h exposure for parathyroid PTH, PiT-1 and GAPDH mRNA, respectively. The
results of densitometric scanning are demonstrated as means +SE of PTH/GAPDH and
PiT-1/GAPDH rations in rats injected 1,25(0OH)2D3 (n=4 for individual time point). *P
<0.05, **P < 0.01. (B) Northern blot analysis of PTH, PiT-1 and GAPDH mRNA.
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M1
MASTLAPITSTLAAVTASAP-PFYDNLWMLILGFIIAFVLAFSVGANDVANSFGTAVGSG

:MESTVATITSTLAAVTASAP-PKYDNLWMLILGFITAFVLAFSVGANDVANSFGTAVGSG
:M-AT--LITSTTAATAASGPLVDY--LWMLILGF ITAFVLAF SVGANDVANSFGTAVGSG

* * Kkkk Kk * %k Kk * Kk kkdhkkhkhkh kA kh kA hhkkrhhkhdhhhhhhkhhhk

M2 M3

: VVTLKQACILASIFETVGSALLGAKVSETIRKGLIDVEKYNATQDLLMAGSVSAMFGSAV
: VVTLKQACILASIFETVGSALLGAKVSETIRNGLIDVELYNETQDLLMAGSVSAMEGSAV
: VVTLKQACILASIFETVGSVLLGAKVSETIRKGLIDVEMYNSTQGLLMAGSVSAMFGSAV

Kkkhkkkhkkkkhhkhhhhkk Khkkhkhhdhdkk *hkkkdd kk *k dxdkhdkkkkkhkrhk

M4

:WQLVASFLKLPISGTHCIVGATIGFSLVAKGQEGIKWSELIKIVMSWFVSPLLSGIMSGI
: WQLVASFLKLPISGTHC IVGATIGF SLVANGQKGVKWSELIKIVMSWEVSPLLSGIMSGT
: WQLVASFLKLPISGTHC IVGATIGF SLVAKGQEGVKWSEL IKIVMSWFVSPLLSGIMSGI

FhAA AN IRk A A A ARk Tk hrhrhhrhrrkd *Fk * Fhfhkhhbhrhkhrhhrdrhkhrrrbrhdn

M5

: LFFLVRAFILRKADPVPNGLRALPIFYACTIGINLF SIMYTGAPLLGFDKLPLWGTILIS
: LFFLVRAFILRKADPVPNGLRALPIFYACTIGINLF STMYTGAPLLGFDKLPLWGTILIS
: LFFLVRAFILHKADPVPNGLRALPVFYACTVGINLFSIMYTGAPLLGFDKLPLWGTILIS

Khkkkhkhkhkhkrk KhkkhkhhAxhhhrd *hhrh FAAArATrdhrhhhhdhhkhkd ek rrrkk

— M6 :

: VGCAVFCALIVWFFVC PRMKRK IEREVK SSPSES PLMEKKNNLK - DHEETKMAPGDVENR
: VGCAVFCALIVWEFFVCPRMKRK TEREVKS SPSES PLMEKK SNLKEDHEETKMAPGDVEHR
: VGCAVFCALIVWFFVCPRMKRK ITERE IKCSPSESPLMEKKNSLKEDHEETKLSVGDIENK

hdekkkhkhkhhrhrhhhhhhrhhkhhrhdh * ,hkkrhhhdrddr dk kdkkkkk **x *

: NPVSEVVCATGPLRAVVEERTVSFKLGDLEEAPERERLP-MDLKEETNIDGT INGAVQLP
: NPVSEVVCATGPLRAVVEERTVSFKLGDLEEAPERERLP-MDLKEETSIDST INGAVQLP
: HPVSEVGPATVPLQAVVEERTVSFKLGDLEEAPERERLPSVDLKEETSIDSTVNGAVQLP

*k Kk K Kk kh Kkkhkkkkkk Ak Ak hkhkhkrrkhkhkxkk dkkkokk Kk ok KkkAkkK

: NGNLVQF SQTVSNQINS SGHYQYHTVHKDSGLYKELLHKLHLAKVGDCMGDSGDKPLRRN
: NGNLVQF SQTVSNQINSSGHYQYHTVHKDSGLYKELLHKLHLAKVGDCMGDSGDKPLRRN
: NGNLVQF SQAVSNQINS SGHSQYHTVHKDSGLYKELLHKLHLAKVGDCMGDSGDKPLRRN

Kk hhhkARAK KRAKEARKKAAEX Fkhhrddhhhhhrhrkhhhhhhhhhhhhhdrhhhhhdhh

:NSYTSYTMATCGMPLDSFRAKEGEQKGDEMETLTWPNADTKKR IRMDSYTSYCNAVSDLH
: NSYTSYTMAICGMPLDSFRAKEGEQKGDEMETLTWPNADTKKR TRMDSYT SYCNAVSDLH
: NSYTSYTMAICGMPLDSFRAKEGEQKGEEMEKLTWPNADSKKR IRMDSYTSYCNAVSDLH

Kk hhhkhhkhhhhhrhh b bk rh kb rkdrd *okk XAk dkh Rhkhhhhkdhrdbhrdrdhrrdd

M7
SESEMDMSVKAEMGLGDRKGSSGSLEEWYDQDKPEVSLLFQFLQILTACFGSFAHGGNDV
SESEMDMSVKAEMGLGDRKGSSGSLEEWYDQDKPEVSLLFQFLQILTACFGSFAHGGNDV
SASETDMSVKAAMGLGDRKGSNGSLEEWYDQDKPEVSLLFQFLQILTACFGSFAHGGNDV
* dkk hhkhkdkhkhk hhkhkAhhkAkhk khhkhhkdhhhhhAhh kb hdkhkrhhhhhkhrdhhhhkhrarrdddh

M8

SNATGPLVALYLVYETRDVTITKEATP TWLLLYGGVGICMGLWVWGRRVIQTMGKDLTPIT
SNAIGPLVALYLVY-KQEASTKAATPTWLLLYGGVGICMGLWVWGRRVIQTMGKDLTPIT
SNAIGPLVALYLVYDTGDVSSKVATPIWLLLYGGVGICVGLWVWGRRVIQTMGKDLTPIT
ER R RS R E RS S8 d hAKIhAAhhkAKhkhkkk KhkhhrhhkhhrhhhhrhhAhndh

M9 —
PSSGFSIELASAFTVVVASNIGLPISTTHCKVGSVVSVGWLRSKKAVDWRLFRNIFMAWF
PSSGFSIELASALTVVIASNIGLPISTTHCKVGSVVSVGWLRSKKAVOWRLFRNIFMAWF
PSSGFSTELASALTVVIASNIGLPISTTHCKVGSVVSVGWLRSKKAVDWRLFRNIFMAWF
Khhkhkhkhhkhhrk Hhk i‘***i****'R’k********************************
M0
VTVPISGVISAATMAVFKHIILEV

:VIVPISGVISAATMAVFKYIILPV

VITVPISGVISAAIMATFRYVILRM

khkhkhkhkhkhkhhkhkhkhhd * *
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Molecular cloning and hormonal regulation of PiT-1,
a sodium-dependent phosphate cotransporter from rat parathyroid glands
Ken-ichi Miyamoto, Mikoko Ito, Masashi Kuwahata

Department of Nutrition, School of Medicine, Tokushima University

The extracellular concentration of inorganic phosphate (Pi) 1is an
important determinant of parathyroid cell function. The effects of Pi may be
mediated through specific molecules in the parathyroid cell membrane,
one candidate molecule for which would be a Nas+-dependent Pi
cotransporter. A cDNA encoding a Na+- Pi cotransporter, termed rat PiT-1,
has now been isolated from rat parathyroid. —The 2890-bp cDNA
encodes a protein of 681 amino acids that shows sequence identities of
97 and 93% with the type III Na:- Pi cotransporters mouse PiT-1 and
‘human PiT-1, respectively. Expression of rat PiT-1 in Xenopus oocytes
revealed that it possesses Nas-dependent Pi cotransport activity. PiT-1
mRNA is widely distributed in rat tissues and is most abundant in brain,
bone, and small intestine. The amount of PiT-1 mRNA in the parathyroid
of vitamin D-deficent rats was reduced compared with that in normal
animals, and increased markedly after administration of 1,25-
dihydroxyvitamin D3. Furthermore, the abundance of PiT-1 mRNA  in the
parathyroid was much greater in rats fed a low- Pi diet than in those fed a
high- Pi diet. Thus, rat PiT-1 may contribute to the effects of Pi and
vitamin D on parathyroid function.
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