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Supplementary Figure 3.   Lifetime of biohybrid actuator.  Several samples are observed for several days to show the persistence of contractile force and frequency.  Tails are cut on Day 0, and observed daily.  All samples are maintained at 37°C in cell culture media.   
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Sample ୣݒ୶୮ ሺµm sିଵሻ ݒ୫୭ୢୣ୪ ሺµm sିଵሻ ୣݒ୶୮ ିܮଵ ሺsିଵሻ ܮ ሺµmሻ ܮT ሺµmሻ ܮH ሺµmሻ ୡ ሺµmሻܮ ୮ ሺµmሻܮ ሻ ୡ݂ୣ୪୪ ሺHzሻ ܴ݁ ሺx10ିଷሻܰߤୡୣ୪୪ ሺܨ ܵ୮ 1 9.7 11.0 .0050 1927 1503 424 45 60 7.5 3.6 18.0 4.192 4.0 4.8 .0024 1637 1062 575 0 72 14.4 2.5 7.0 2.23 5.8 3.8 .0027 2160 1791 369 0 101 8.7 1.68 13.5 3.44 4.6 2.8 .0030 1551 1182 369 0 101 8.0 2.55 7.7 2.65 -3.8 -1.8 .0016 2211 1663 548 931 78 4.4 1.6 9.1 3.3
 
Supplementary Table 1.   Parameters for sample swimmers. Relevant geometric and dynamic parameters for the 5 swimmers illustrated in Fig. 5 are tabulated.  Geometric parameters are defined in Supplementary Fig. 4.   ୣݒ୶୮, ݒ୫୭ୢୣ୪, and ୣݒ୶୮ ିܮଵ represent observed, predicted, and scaled velocities, respectively.  ܨୡୣ୪୪ is the peak force generated by the cell, and ୡ݂ୣ୪୪ is the mean driving frequency in Hz.  Re is the Reynolds number, and ܵ୮ is the sperm number computed as ܮ ቀచ఼ఠ஺ ቁభర, where A is the filament stiffness and ߫ୄ is the normal drag coefficient of the filament, and ω is the actuating frequency in radians sିଵ.  Sample 5 demonstrates backwards swimming, indicated by negative velocities (see Supplementary Fig. 6).  
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