Cystinosis Research Foundation Progress Report

[image: image1.emf]Weight (g)
N w
o o

-
o

o

S = 6000 | L_ Ctns* 5
= = > % WT
WT 1S = 5000 @
310 £ £ 20
= ~ 4000 =
E 05| cinst S 3000 | S 10 Ctns™-
Ctns™- 2" ns d WT ns
L\ \—month ° LA\ N—montr  © L\ montn ° L\ \\— month

1 2 4 8 12 1 2 4 8 12 1 2 4 8 12 1 2 4 8 12

Figure 1: Metabolic defect in female Ctns-/- mice — weight, femur length, VO2, lean mass and fat mass
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Figure 1: Metabolic defect in female Ctns-/- mice – weight, femur length, VO2, lean mass and fat mass  
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Energy homeostasis and muscle wasting in nephropathic cystinosis
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Funding Period:  January 1, 2010 to December 31, 2011

Progress Report: January 1, 2011 to November 29, 2011 
Overview

Cystinosis is an autosomal recessive disorder, caused by mutations of the lysosomal cystine carrier protein, cystinosin, encoded by the CTNS gene. The intralysosomal cystine accumulation in cystinosis leads to chronic kidney disease (CKD) and multi-organ damage. Growth retardation and generalized muscle wasting are among the commonest clinical characteristics of the disorder. These complications have profound adverse effects on the quality of life.  Children with cystinosis often fail to thrive before the onset of advanced CKD, suggesting that factors other than CKD might contribute to the early onset of growth retardation in cystinosis. The underlying mechanism of this growth retardation is not well understood.

Hypothesis

We hypothesized that abnormal energy homeostasis is present early in the natural history of cystinosis, before the onset of CKD, and may contribute to the profound growth retardation in nephropathic cystinosis. Inflammation is an important pathogenetic factor in the abnormal energy homeostasis and muscle wasting as well as CKD progression in nephropathic cystinosis.
Progress
1. Setting up and breeding of Ctns-/- mice 

We initiated the material transferring process for the breeding mice once this project was funded. The final approval from 3 institutions (Robert Mak, UCSD; Dr Stephanie Cherqui, Scripp Research Institute and Dr Corinne Antignac, Inserm) was obtained in April 2010.  We received a pair of Ctns-/- mice (provided by Dr Stephanie Cherqui) in June 2010. After several months of mating, we managed to breed one male and one female Ctns-/- mice offspring in September 2010.  There were some unexpected losses as the male Ctns-/- mouse breeder ate some of the offsprings.  We have now employed a few strategies to combat this problem. 1/ We have now adopted the policy to separate the male Ctns-/- mouse parent from the pregnant mother and hence offsprings. 2/ We have requested additional Ctns-/- mouse breeders from Dr Cherqui and our request has been approved in November 2011.  We will need to actively breed those Ctns-/- mice in order to achieve a large colony of Ctns-/- mice to support the on-going experiments as outlined in our proposal. 
2.
To characterize the onset and time course of abnormal energy homeostasis, growth retardation and muscle wasting in the Ctns knockout mice in the first year of life

We managed to characterize a small number of Ctns-/- mice (n<3) in the first year of life. We have measured the body weight, femur length, basal metabolic rate, lean mass and fat mass, as well as muscle function (grip strength and rotarod activity) in both genders at various time points (1 month, 2 month, 4 month, 8 month and 12 month). 

Metabolic defects in female Ctns-/- mice:  We characterized female Ctns-/- mice as compared to control C57BL/6J female mice at various time points. Data are shown in Figure 1.  Female Ctns-/- mice gained less weight, had shorter femur, had higher basal metabolic rate as well as lower lean mass and fat mass than age-appropriated control female mice. 
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Figure 2: Metabolic defect in female Ctns-/- mice - grip strength and rotarod activity
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Figure 2: Metabolic defect in female Ctns-/- mice – grip strength and rotarod activity 
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We also measured muscle function in mice. Grip muscle strength test measures the maximal force developed by a mouse when the operator tries to pull it out of a specially designed grid and rotarod motor function test measures the ability of mice to maintain balance on a rotating rod. Results are illustrated in Figure 2. Female Ctns-/- mice demonstrated with weaker grip strength and decreased rotarod activity as compared to control C57BL/6J female mice at various time points.
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Figure 3: Metabolic defect in male Ctns-/- mice - weight, femur length, VO2, lean mass and fat mass
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Figure 3: Metabolic defect in male Ctns-/- mice – weight, femur length, VO2, lean mass and fat mass  


Metabolic defects in male Ctns-/- mice:  Similar results were observed in male Ctns-/- mice. Weight, lean mass and fat mass as well as grip strength and rotarod activity were lower in male Ctns-/- mice than age-appropriated male C57BL/6J mice while basal metabolic rate was persistently elevated in male Ctns-/- mice (Figure 3 and Figure 4). Interestingly, femur length was compatible at 8-month old and 12 month-old male Ctns-/- mice as compared to age-appropriated male C57BL/6J mice (Figure 3). We do not have data in younger male Ctns-/- mice.
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Figure 4: Metabolic defect in male Ctns-/- mice — grip strength and rotarod activity
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Figure 4: Metabolic defect in male Ctns-/- mice – grip strength and rotarod activity 



There are some unexpectedly delays in the breeding of the Ctns-/- mouse colony.  However, we have overcome the obstacles and have obtained very interesting data which we intend to publish in 2012.
Sincerely,

Robert
Robert Mak MD PhD

Professor and Chief

Director, Fellowship program

Division of Pediatric Nephrology
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