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Galactose Metabolism

Galactosemia

Deficiency: galactose-1-phosphate-uridyltransferase(GALT)

Gene: GALT on chromosome 9p13

Frequency: 1/35,000 to 1/60,000 (1/16,476 in Ireland)

Inheritance: autosomal recessive

GALT
D-galactose-1-phosphate UDPgalactose

+ +
UDPglucose D-glucose-1-phosphate

J Inherit Metab Dis. 2012 Mar;35(2):279-86. Epub 2011 Jul 21. 
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SO, AS YOU CAN SEE, 
EXCEPT FOR POI IN 

FEMALES WITH CLASSIC 
GALACTOSEMIA, ALMOST 

ALL OF THE OTHER CHRONIC 
COMPLICATIONS ARE 

VARIABLE IN THEIR 
EXPRESIVITY

DOES THE GALT GENOTYPE 
PROVIDE AN EXPLANATION?

• NO

Common GALT Mutations

• N314D

• Q188R

• S135L

• K285N

• L195P

• 5.2 kb deletion

• More than 230 GALT gene 
mutations have been detected

Postulated Mechanisms of Disease 
Pathogenesis in Galactosemia

• Phosphate trapping due to galactose-1-phosphate excess
• Galactose-1-phosphate inhibition of enzymes/transporters
• Galactitol ( cytotoxic edema, NADPH deficiency )
• Galactonate toxicity
• Unidentified galactose metabolite
• Myo-inositol deficiency
• Reduced concentration of the GALT-product, UDP-galactose
• Reduced synthesis of galactose-containing glycoproteins, 

galactocerebrosides and glycosaminoglycans due to ER 
and/or Golgi lesions

• Moonlighting function of GALT protein
• Effect of GALT gene mutation on IL-11Rα gene

• Data support galactose-1-phosphate as 
the key pathogenic factor 

GALT 
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Clinical Research: An Evidence-
Based Medicine Approach

Is Mandatory

Establish an International 
Consortium for Galactosemia

• International Database

• Repository

• Patient care

• Education

• Multicenter Research Studies

Research Targets

• Determine the developmental / time dependent tolerance 
of patients to dietary lactose (or galactose).

• Determine the developmental / time dependent rates of 
de novo galactose synthesis in patients using stable 
isotopically labeled sugars, mass spectrometry and in 
vivo kinetic analyses.

• Determine the developmental / time dependent 
relationship between galactose-containing 
glycoconjugate formation and de novo galactose 
synthesis in patients with and without dietary lactose 
intake.

International Consortium for 
Galactosemia

Patient Care
Education
Research

Initiate Multicenter Clinical Study 
of Dietary Galactose Tolerance in 

adolescents and adults, and 
assess the effect of Exogenous 

Galactose Exposure on 
Glycoconjugate formation and 

Endogenous galactose synthesis

Inhyun Park

Human iPS cells (2007)
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Skin or
Blood Cell

Diseased iPS cells

Gene Repair

Healthy iPS cells

Add
Reprogramming 

Factors

iPS cell

Patient

Personalized iPS Cells Ultimate goal
turning stem cells into therapies

Galactosemia

Differentiation
still unsolved

Neuronal-like cells

THANK YOU!

• We greatly thank the Galactosemia 
Foundation for supporting our work.


