Table 1. Limb/Limb segments movement during skilled reaching

	
	Component movements
	
	Description

	1
	Orient to locate the food pellet
	Video
	The rat walks to the front of the test box and sniffs for food. 

	
	
	X-ray


	The spine has an “S-shape” with cervical vertebra directed upward; the head moves independent from trunk in the vertical plane at atlanto-occipital or at cervico-thoracic junctions

	2
	Limb lift with digits to the midline
	Video
	The upper arm lifts the paw, bringing the lower arm an almost horizontal position, with the tips of the digits on the body midline.

	
	
	X-ray


	Backward movement of upper arm from scapula and slight closure at the shoulder joint lifts the paw; opening at the shoulder carries the lower arm to horizontal; supination the paw around the wrist and elbow brings the palm to the midline

	
	Digits semiflexed
	Video
	During the lift the digits are semiflexed and closed, the paw supinated, and the wrist slightly flexed

	
	
	X-ray
	Movement of metacarpals and phalanges semiflex and close the phalanges 

	3
	Aim with elbow in
	Video
	Abduction and forward motion of upper arm brings the elbow to midline of the body; the digits tips remain on the midline 

	
	
	X-ray


	Movement at the shoulder adducts elbow and then advances the limb. Paw fixation produced by rotation of humerus at the shoulder and shoulder itself to lateral direction; Lower arm movement is passive. 

	4
	Advance
	Video
	Extension at elbow joint advances the paw through the slot.

	
	
	X-ray
	Extension at the elbow and shoulder advances the forelimb

	
	Digits extend
	Video
	With advance, the digits extend so that that the tips of the digits are pointing to the target 

	
	
	X-ray
	Metacarpals and phalanges are extended and targeted to pellet; the distal portions of the digits remain slightly flexed

	5
	Pronation/

Arpeggio


	Video
	The digits pronate and open sequentially from digit 5 through digit 2 in arpeggio movement via abduction of the elbow and rotation at the wrist.

	
	
	X-ray
	Abduction of elbow from shoulder partially pronates the paw, adduction at the shoulder moves the limb medially, and movement around the wrist and movement of digits assists arpeggio movement.  

	6
	Grasp
	Video
	The digits close and flex over the food pellet and the wrist extends slightly to lift the food

	
	
	X-ray
	The pellet is grasped by closure and flexure of metacarpals and phalanges, and by wrist extension. These movements are accompanied by slight flexion of elbow joint and retraction of the shoulder

	7
	Supination I
	Video
	During withdrawal, the paw rotates by ​​​almost 90( by movement around the wrist and by elbow adduction

	
	
	X-ray
	Flexion at the shoulder and elbow, and adduction of the elbow supinate withdraw and supinate the paw.

	8
	Supination II
	Video
	The paw supinates to face the mouth. 

	
	
	X-ray
	Backward movement of the arm from the shoulder and adduction at the elbow supinates of paw; rotation at wrist and elbow assist. The head lowers, to contact the paw via movement of the trunk.

	9
	Release
	Video
	The mouth contacts the paw, the paw opens to release the food, and the food is taken with the mouth.

	
	
	X-ray
	The phalanges open and extend to make room for either the incisors or tongue to grasp the food. 

	10
	Replacing the limb 
	Video
	The paw is placed on the floor/wall of the cage.

	
	
	X-ray
	Flexion at the shoulder and elbow and later extension of the shoulder places the paw on the floor/wall.


