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Type II

1 x 106 to 1 x 107

Elevated Urinary 
Oxalate, L-Glycerate

Glyoxylate Reductase
Hydroxypyruvate Reductase
D-Glycerate Dehydrogenase

Gene Cloned in 1999

Type I
Primary Hyperoxaluria

1 x 105 to 1 x 106

Elevated Urinary 
Oxalate,  Glycolate

Alanine-Glyoxylate
Amino Transferase
Gene cloned in 1990
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Method: Neighbor Joining; Best Tree; tie breaking = Random
Distance: Poisson-correction

Gaps distributed proportionally
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Evolutionary Relationships between “Predicted” GRHPR Proteins
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PCR-SSCP Strategy
PCR Amplify Exon and Boundaries

with radioactive primers*
*

Double-stranded radioactive product
is denatured and cooled

Single-stranded products separated
on acrylamide gel under non-denaturing

conditions

Look for differences in secondary
structure by banding pattern

* * *
*

*

*
* *

*
*

*
*



Controls Patients
1   2    3   4

Exon 2

Deletion in Codon 35 results
in frame-shift.
Stop codon at 44

Gln     Trp      Asp      Ser

Gln     Trp      Thr     Arg

Control Exon 2

Patients 1-4 Exon2
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13 Described Mutations (31 PH2 Patients)

Cramer et al., Hum Molec Genet 1999 11:2063

Lam et al., Am J Kidney Dis 2001, 38:1307
Webster et al., Hum Genet 2000,107:176

Hum Mutation, Creegan et al, In Press

4bp DELETION 
splice donor site

1bp SUBSTITUTION 
splice acceptor site

1bp SUBSTITUTION 
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Complex 
DELETION, 
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site
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codon 302, 
INACTIVE
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4bp DELETION 
splice donor site

1bp DELETION
codon 35 Frameshift,
Codon 44 Stop

1bp NONSENSE,
codon 99, STOP

1bp MISSENSE,
codon 165, 
INACTIVE

26/62-42%
Northern European
BsmF1 RFLP

9/62-14.5%
Asian and Caucasian
SSCP or direct sequence

6/62-9.7%
Bam HI RFLP 6/62-9.7%

Xba I RFLP

1bp MISSENSE 
codon 322, 
INACTIVE

2/62-1.6%
African American
Stu I



GRHPR Genetics Summary

All mutants described result in a loss of enzyme expression or function

∆103G is most common mutation (Northern European founder likely)

Genetics is unlikely to help with disease management
But may help with genetic counseling

Presence of numerous rare mutation and population-specific
mutations will make genetic screening difficult

(The limited data set limits the utility)



Tissue/Cell Northern1 EST2 Tissue/Cell Northern1 EST2

Adrenal X Liver X X
Aorta X Lung X X
Blood X Ovary X
Brain X X Pancreas X
Breast X Parathyroid X
CNS3 X Placenta X X
Colon X Prostate X
Eye X Skeletal Muscle X
Germ Cell X Synovial Membrane X
Heart X X Testes X
Kidney X X Tonsil X

Whole Embryo X
1) Data are from Huang et al., BBRC 2000, 268:298-301.
2) EST, Expressed Sequence Tag, Blast Search performed using the human GRHPR  cDNA 

(Accession number AF146018) against the human EST database at Genbank.
3) Central Nervous System.

GRHPR Human Tissue Expression Profile



GRHPR is expressed in many adult Human tissues
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