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MATERIALS AND METHODS 
 
Isometric Contractions   
The procedure has been described 
previously (E1). Briefly, one end of each 
muscle strip was clamped to a stainless 
steel clip connected to a force 
transducer (Grass; Quincy, MA), and the 
other end was clamped to a stainless 
steel clip connected to a length 
manipulator (Narishige; Japan). Each 
muscle strip was stretched quickly to a 
peak force of ~12.5 g, and then allowed 
to equilibrate for 2 hr in PSS bubbled 
with air and maintained at 37°C. Isolated 
airway smooth muscle shortens 
dramatically during dissection.  The 
stretching of unstimulated airway 
smooth muscle is designed to readjust 
the muscle length to near in vivo muscle 
length, and is not expected to cause 
damage to the muscle, because airway 
smooth muscle has a unique ability to 
adapt to a relatively large range of 
muscle length for maximal force 
development (E2).   After equilibration, 
each muscle strip was adjusted to 
reference length (Lo) for maximal active 
force development by releasing the 
muscle strip quickly to a passive force of 
~2.5 g. Each muscle strip was then 
stimulated for 10 min by K+-
depolarization with a solution similar to 
PSS in composition, except that 105 

mM NaCl was substituted by KCl.  The 
force (Fo) developed in this contraction 
was used to normalize force developed 
in subsequent contractions. 
 
Reagents   
Antibodies against α-SM actin (Clone 
1A4), α-actinin (Clone BM-75.2), 
vinculin (hVIN-1), talin (Clone 8D4) and, 
peroxidase-conjugate secondary 
antibodies were purchased from Sigma 
Chemical Co (St. Louis, MO); Erk 1/2 
and phospho-Erk 1/2 (Thr202/Tyr204) 
from Cell Signaling Technology 
(Beverly, MA); and anti-Arp3 (Human 
Arp3) from Upstate Biotechnology (Lake 
Placid, NY).  All other chemicals were of 
reagent grade. 
 
Statistics    
Data are presented in means ± SE; n 
represents the number of animals. 
Student's t-test was used for the 
comparison of two means 
(P < 0.05 considered significant).  We 
performed two-way ANOVA (p < 0.05 
considered significant) on each data set 
to differentiate the effects of the two 
variables - 1 μM carbachol vs. muscle 
length and U0126 vs. muscle length - on 
pellet/supernatant ratios of cytoskeletal 
proteins. 
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