NaPi transporters

NaPi and P-responsive genes (SLC34A2, NaPi-lib, Npt2b)
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---- Practical considerations ----
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Pi-absorption is mostly Paracellular under
physiological luminal [Pi] and pH
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Km =0.474+0.199 mM;

Vmax = 64.6+7.6 nmole/g tissue/min Effect of pH on Pi uptake
0 in trout pyloric caeca
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% of active component in total Pi transport is:

99.8% at 0.3 nM
57% at 1 mM

~5% at 20~40 mM
physiological
luminal [Pi]

Not important
* QTL mapping and selection for NaPi expression

» NaPi-transgenic fish that over-express NaPi

NaPi and P-responsive genes
----- Other possible applications -----

® Response indicator (for large fish)
Early (sensitive) response : Diagnostic marker
» Transgenic P-sensor fish

P-response gene promoter + GFP
for real-time detection of a P-deficiency
practically unfeasible

P-deficient fish

Subtractive hybridization & 16K microarray for

Responses of selected genes to dietary P

intestinal genes responsive to changes in dietary P a 16 —
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Low P diets may not increase NaPi
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Low-P diet vs. Commercial diet Other genes ?
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NaPi proteins ?

» NaPi protein expression
could be more reliable than
mRNA expression

- But, measuring protein
expression is laborious and

time-consuming

=» practically infeasible

Pi uptake |D=y 2
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The incubation medium
contained 0.1 mM Pi, where the
active component represented
~75% of total Pi uptake.

P absorption in Plants

Soil [Pi] is
low (< 10uM)

P-Recycling
l Conservation
Up-regulates
Pi-transporter

expression

Thus, for plants, Pi-
transporters are very
important

---- plants have various
Pi-transporters

“«. Absorb Pi via
Secrete Acid 5 ' mycorrhizal fungi

phosphatase

PR -,\ Root elongation
L Cluster roots

(3]

(phytate etc) 3, Secrete Organic acids

e.g. citric acid)

Bound P
States of P in soil (Al, Fe, Ca, tc)

(not readily available)




P studies in Humans

Goal is opposite:
to prevent P absorption
in the Gl tract ----
for CKD patients

1---- Low-P diets,
2---- Pi binders,
3---- Inhibitors of Pi-transporters

It

In fish, Pi-transporters are not functionally
limiting the intestinal Pi absorption

Important
considerations

To Increase Intestinal ; 1. Chemical form of P

P absorption,

2. Luminal environment

To minimize P

excretion —>{3. Minimize dietary P

| Low pollution




