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Flagellar movements regulated by environmental proton dynamics
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Here, we show that initiation of the turn motion requires a swim down a
steep proton gradient (a theoretical estimation of more than 0.025 pH/s), crossing a threshold pH
value of ~5.5. Time-resolved kinematic analysis revealed that the turn sequence results from the
rhythmic exercise of two flagellar motions: a stereotypical flagellar ‘ bent-cane’ shape followed
bﬁ asymmetric wave propagation, which enables a sharp turn in the realm of low Reynolds numbers.
This turning episode is terminated by an * overshoot’ trajectory that differs from either
straight-line motility or turning. As with bidirectional pH-taxes in some bacteria, squid
spermatozoa also showed repulsion from strong acid conditions with similar flagellar kinematics as
in positive pH-taxis. These findings indicate that squid spermatozoa might have a unique
reorientation mechanism, which could be dissimilar to that of classical egg-guided sperm chemotaxis
in other marine invertebrates.
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