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What happens when renal acid-base
N transport is abnormal?

Proximal Renal Tubular Acidosis (RTA)
N _ Type ll
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N Proximal RTA and urine pH
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N Urinary bicarbonate in proximal RTA
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Clinical characteristics of genetic proximal
RTA

= Moderate metabolic acidosis
[HCO5] ~15 mmol/L

= Hypokalemia

= Short stature, variable

= Phosphaturia, amino aciduria and
glycosuria

= Ocular abnormalities
Band keratopathy, glaucoma and cataracts

Last updated: 6-Feb-06 Page 2



Clinical Case Studies of Genetically
Altered Acid-Base Transport

Defects in NBC-1 cause proximal RTA

lgarashi T, et al, Nature Genetics 23:264-6, 1999.
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More on NBC-1 defects ...

= Failure of
expression
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Inatomi J, et al, Pflugers Arch 448:438-44, 2004
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N More on NBC-1 defects ...

= Abnormal trafficking

= Must go to
basolateral plasma
membrane to
contribute to
bicarbonate
reabsorption

Li HC, et al, Am J Physiol Renal 289: F61-71, 2005.
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Why are ocular defects associated with
NBC-1 defects?

Immunolocalization of NBC-1
in the eyes.

(a) Peroxidase-antiperoxidase staining of the
human eye in the absence, Ag(-), and
presence, Ag(+), of the antigen peptide. NBC-
1 staining is brown. Co, cornea; Le, lens; Tm,
trabecular meshwork; st, corneal stroma; en,
corneal endothelium; cp, lens capsule; ep,
lens epithelium; b, lens fiber cells; sc,
Schlemm’s canal. (b and c) Confocal laser
microscopic image (confocal) and Nomarski-
differential interference microscopic image
(diff) of human (b) and rat (c) eyes. Red
shows the localization of NBC-1 and green
shows nuclei. Cb, ciliary body; pg, pigmented
ciliary epithelium

Li HC, et al, Am J Physiol Renal 289: F61-71, 2005. /

Why are ocular defects associated with
NBC-1 defects?

Li HC, et al, Am J Physiol Renal 289: F61-71, 2005. =

What happens when renal acid-base
transport is abnormal?

= Collecting duct
Site of urinary
acidification
Site of ammonia
secretion

= Distal RTA
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Clinical characteristics of distal RTA

Severe metabolic acidosis
Hypokalemia
Renal stone disease

Calcium-phosphate solubility in urine is pH
dependent

Decreased at alkaline urine pH
Growth retardation

Osteomalacia

Osteoporosis

Lack of ability to acidify urine in distal
N (Type I) RTA
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L Collecting duct HCO; reabsorption

H*-secreting collecting duct cell
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N Autosomal dominant distal RTA

FAMILY L

Jarolim P, et al, JBCI 273: 6380-8, 1998.

Abnormal AEL1 trafficking in autosomal
L dominant distal RTA

a  pEwt E-cadnerin Morge b Ag1a11 E-cadherin Morge

Devonald MA, et al, Nature Genetics 33:125-7, 2003.

L Collecting duct HCO; reabsorption

H-secreting collecting duct cell
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B L+ ATPaseisa complex protein

ATP
hydralysis

Cytoplasm
Proton

translocation

'

Multiple B1 subunit defects in autosomal
N recessive dRTA with deafness

Karet FE, et al, Nature Genetics 21:84-90, 1999.
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Autosomal recessive distal RTA with
preserved hearing

= Gene localized to
7033-34
= Encodes ATP6N1B

840 aa novel kidney-
specific isoform of
ATP6N1A

116 kDa non-
catalytic accessor
subunit

Smith AN, et al, Nature Genetics 26:71-5, 2000.

N Summary

= Genetic experiments of nature have
confirmed our models of renal acid-base
transport

= Close observation of nature’s “knock-
out” experiments has led to new
understandings

Autosomal recessive distal RTA with
N preserved hearing

Smith AN, et al, Nature Genetics 26:71-5, 2000,
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Autosomal recessive distal RTA with
N preserved hearing

a b

Smith AN, et al, Nature Genetics 26:71-5, 2000.
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