
Note: The following paper is an excellent review of laminin-alpha2-deficient mouse models.
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Whole Animal Measurements

	Parameter
	 Is there an observable, quantifiable phenotype with this parameter in the mutant animal?
	Does this parameter highlight a measurable outcome difference between control and mutant animal?
	Is the parameter age dependent (if yes, approximate age of onset)?
	Other considerations-

Sex dependent, background strain dependent, etc.

	Lifespan
	 Yes, shortened to an average of 4 – 12 weeks in different labs
	 Yes
	 NA
	 Not to my knowledge

	Global well being:
Swimming

Treadmill
Open-field locomotion test
	 Mice are very weak and slowly moving by weaning. Hunchbacked
	 Yes
	Yes, observably worse than wild-type at 2-3 weeks after birth.  We use observations of how often mice stand up on their hindlegs when placed in a new cage as a way to easily measure behavior deficits. = Open-field locomotion test
	 

	Strength:
Grip wire test

Gait analysis
Grid tesat
	 Not done (ND) in our lab. Poor performance on vertical grid
	 Yes
	Obvious difference to wt upon weaning
	 

	Weight
Lean Body Mass

Fat
	 Mice are very small, 4 – 8 g at weaning.
	 Yes
	 Yes, noticeably different from wild-type at ~10 – 14 days after birth.  Weigh only about 1/3 of wild-type at 4 weeks after birth.
	 Males may be affected more (relatively smaller compared to wild-type males).  Not a big difference between M & F in our lab. 

	Cardiac function
Echo
	 ND
	 
	 
	 

	Skeletal muscle imaging
	 ND
	 
	 
	 

	Hindlimb contractures (neurologic or muscular?)
	 Hindlimbs become paralyzed by 4 – 6 weeks after birth.  Not clear if a true contracture??
Hindlimb paralysis is neurologic problem: PNS demyelination
	 Yes
	 Yes
	 

	Peripheral Nerve function
EMG

Nerve conduction
	 Others labs have demonstrated slowed conduction in sciatic nerve
	 
	 
	 

	Memory (LTP) if applicable
	 
	 
	 
	 

	Creatine Kinase
	 Elevated
	Yes 
	 Not age-dependent, momentary reflection of degeneration but very big variation
	 


Skeletal Muscle Structure (Histology)
	Parameter
	 Is there an observable, quantifiable phenotype with this parameter in the mutant animal?
	Does this parameter highlight a measurable outcome difference between control and mutant animal?
	Is the parameter age dependent (if yes, approximate age of onset)?
	Other considerations-

Sex dependent, background strain dependent, etc.

	Muscle weight
	30% reduced at 4wks of age
	Yes
	
	

	Centrally nucleated fibers
 
	 Yes, 20 – 30% of fibers at 4 – 6 weeks old
	 Yes
	 
	 

	Evans Blue Dye
 
	 No
	 
	 
	 

	Necrosis
 
	 Not done in our lab
	 
	 
	 

	Fibrosis
	 Yes, up to 30% in 6wk-old mice
	 Yes
	 Yes, increases with age
	 

	Inflammation
	increased amount of macrophages
	Yes
	
	

	Fiber size distribution
	many small rounded fibers
	Yes
	Yes
	

	Apoptosis
	 Yes, TUNEL-positive nuclei in muscles, also caspase-3 activation
	 Yes
	 
	 

	Embryonic myosin staining (regeneration)
	 Yes
	 Yes
	 
	 

	Number of myofibers in small muscles, e.g. soleus, EDL.
Triceps (since forlegs are not affected by paralysis)
	Yes
Triceps: fiber number is more than halved in 12wk-old animals
	Yes
	Mice form normal numbers of myofibers, but, starting about 10 days after birth, mice lose fibers.  About 2/3 of fibers are lost by 5-6 weeks after birth
	


 
Skeletal Muscle and Cardiac Muscle Function in Vitro
	Parameter
	 Is there an observable, quantifiable phenotype with this parameter in the mutant animal?
	Does this parameter highlight a measurable outcome difference between control and mutant animal?
	Is the parameter age dependent (if yes, approximate age of onset)?
	Other considerations-

Sex dependent, background strain dependent, etc.

	Muscle mechanics:
In vitro whole skeletal muscle mechanics

Specific force

Force deficit from lengthening contractions

In situ whole skeletal muscle mechanics
	 Specific force is drastically decreased at 4-5 weeks after birth (e.g., soleus and EDL)
	 Yes
	 Probably, but not measured in our lab yet
	 

	Diaphragm muscle mechanics
	 ND
	 
	 
	 

	Muscle membrane repair
	 ND
	 
	 
	 

	Experimental injury models
Osmotic

Electric

Laser

Cardiotoxin
	 ND
	 
	 
	 


 

Peripheral Nerve Structure
	Parameter
	 Is there an observable, quantifiable phenotype with this parameter in the mutant animal?
	Does this parameter highlight a measurable outcome difference between control and mutant animal?
	Is the parameter age dependent (if yes, approximate age of onset)?
	Other considerations-

Sex dependent, background strain dependent, etc.

	Histology
	 Yes, at 21 –28 days after birth, sciatic nerves and ventral roots (e.g., at L4-5) have significant areas of non-myelinated axons, as well as fewer axons in total and smaller overall cross-sectional areas compared to wild-type.
	 Yes
	 Probably, but not yet analyzed in our lab.  
	 


 

 

Central Nervous System structure (if applicable)
	Parameter
	 Is there an observable, quantifiable phenotype with this parameter in the mutant animal?
	Does this parameter highlight a measurable outcome difference between control and mutant animal?
	Is the parameter age dependent (if yes, approximate age of onset)?
	Other considerations-

Sex dependent, background strain dependent, etc.

	Histology
	 Yes, at 21 – 28 days after birth, spinal cord cross-sections at L4-5 have lower numbers of motor neuron cell bodies, indicating loss of motor neurons compared to wild-type
	 Yes
	 Not yet done in our lab.
	 


Experience of our laboratory with homozygous dyW/dyW mice (targeted Lama2 knockouts from Eva Engvall’s lab).


Jeffrey B. Miller, Boston Biomedical Research Institute.














