
• trastorno congénito del metabolismo hepático
• producción excesiva de oxalato
• daño renal... ESRD

   - oxalosis infantil
   - nefrolitiasis pediátrica
   - nefrolitiasis severa del adulto

• Autosómica Recesiva
• Rara (prev.1-5/106  inc.1/120,000),

   1-2% ped.ESRD (EU), 10% ped.ESRD (NAfr.MEast)
• Infradiagnosticada: est. 1000genomes: inferred 

prevalence
 1:121,499 for PH1, 1:196,952 for PH2, 
and 1:79,499 for PH3
PMID: 25644115
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Possible genotypes
and 
their probabilities

•Homozygous: AA and aa

•Heterozygous: Aa



Características clínicas generales:
-familiares,  muy raro ‘de novo’
-presentación temprana ‘errores congénitos mb’
-penetrancia completa
-expresividad bastante uniforme

Enf. Autosómicas Recesivas
-patrón HORIZONTAL
-riesgo RECURRENCIA 25%
-sanos transmiten, consanguinidad (>riesgo)
-hombres y mujeres afectados por igual



-pérdida Fx. (LoF): tipos mutaciones: SNV, indels

ENZIMAS: niveles << 50%, casi nulos

Heterogeneidad genética: 
AGXT (2q37.3), GRHPR (9p13.2), HOGA1 (10q24.2)

Heterogeneidad alélica: cientos... ClinVar

Mecanismos moleculares
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AGXT (2q37.3)         GRHPR (9p13.2)     HOGA1 (10q24.2)



•mutations @ AGXT
->90% Ile244Thr (e7, T853C)
  Pro11Leu, i1ins., C386T,   

Ile340Met
- “ founder effect”



AGXT gene
@ 2q37  ~ 10 kb   11 exons    1.6 kb mRNA

PTS
43 kDa

dimerization peroxisome

Pro11Leu Ile340Met

Major haplotype
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Two Main Alleles and More Than 
150 Pathogenic Mutations

Two Main Alleles
- Major Allele or wild type: AGT-Ma
- Minor Allele: AGT-Mi 🡪 P11L + I340M

Mut. Allele Freq.* Phenotype

G170R Minor 30% Mistargeting

I244T Minor 9% Aggregation

F152I Minor 1-7% Mistargeting

G41R Both 1% Aggregation

G82E Major <1% Catalytic
* Over Characterized Pathogenic Alleles

Williams et al. Hum Mutat, 30(6):910–7

Different Molecular Mechanisms
- Mistargeting to Mitochondria
- Aggregation
- Degradation
- Catalytic DefectP11LI340M





mitocondrial 
mistargeting





Ile244Thr
posibles implicaciones estructurales



AGXT-GroE structure: direct observation of an early 
stage of the chaperone folding reaction cycle 

- AGXT-LTM forms non-native folding intermediates
in an extended conformation accross the GroEL
central cavity
- ATP induces conformational changes
and internalization onto the folding cavity
- a 3D picture of an in vivo early step
of the folding reaction cycle of the chaperonin
- supports a functional model in which the 
chaperonin promotes folding of the AGXT-LTM
mutant protein through forced unfolding





LOF mechanism Structural/dynamic target Therapeutic potential
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SPA Pharmacological agent

Dynamic hot-spot

SS Substrate, cofactor

TOM TIM Mitochondrial translocases

HSP Heat shock proteins 26S 26S proteasome

Pex5 PEX Peroxisomal import proteins
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incorporando la 
medicina 
genómica en la 
atención médica







- Patient registries
- Disease-expert
- Gene-expert





https://www.clinicalgenome.org/genomeconnect/how-to-search-clinvar/















Molecular therapies

• Enzyme Replacement Therapy (ERT)

• Substrate Reduction Therapy (SRT) (& Ox Degr.)

• Chaperone-Proteostasis Regulator Therapy 
(CPRT)

• Gene Therapy (GT)

• Cell Therapy (CT)

• Kidney protection Therapy

explored in cellular and animal models:
CHO cells
mouse KOs:  hepatocytes & organism



Genetically modified mouse models of 
hyperoxaluria
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-AgxtKO
-GrhprKO
-Hoga1KO
-Hao1KO



Substrate Reduction Therapy (SRT)
• Targets identified: - Glycolate Oxidase (GO)

- LDH
- PRDH2

- GRHPR enhancement
• Advances: - GO siRNA

               - LDH siRNA
- GO inhibitors (small molecule)

• Related: Oxalate Degradation Therapy
- Gut sink: Probiotics (Oxthera)

Protein crystals (Altus)
- RBC sink (B.Cellini, personal comm.)



Glyoxylat
e

Glycine

AGXT

build-up deficit





phase 3 clinical trials
FDA approval

although preclinical studies were good for GO siRNA, in face of Alnylam competition, Dicerna 
decided to pursue LDH siRNA with clinical trials instead, also hoping to cast a wider net: PH1, 
PH2, PH3...... Nedosiran

Lumasiran





LDHa siRNA





GO knock-out by in vivo CRISPR



Glycolate Oxidase inhibitors

Dra. M.Gavilan, Univ.Granada
Dra. S.Salido, Univ.Jaén

Dr. M.Fernandes






