
 

Researchers discover sperm move along a
'twisting ribbon'
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Sperm have been observed swimming in two ribbon patterns, one a helical
ribbon like the stripe around a barber's pole, the other a twisted ribbon pattern
like that of a corkscrew. Credit: UCLA Engineering and Scientific Reports

(Phys.org) —Opening the door to more sophisticated investigation of
sperm locomotion and biophysics, researchers from UCLA's Henry
Samueli School of Engineering and Applied Science have identified
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previously unobserved swimming patterns in human and horse sperm
cells.

This research, published in Scientific Reports, a journal of the Nature
Publishing Group, could lead to a deeper understanding of how sperm
move on their way to fertilization or other functions and how they react
when encountering various toxins or chemicals.

The UCLA researchers, led by Aydogan Ozcan, an associate professor
of electrical engineering and bioengineering, used a powerful lens-free
holographic microscope that can capture the three-dimensional
swimming patterns of more than a thousand sperm moving at the same
time.

Sperm cells move in "chiral ribbon" patterns, their heads osculating from
side to side as their flagella propel them. In some cases, their movements
take a helical ribbon path much like the stripes that wrap around a
barber's pole. In other instances, their movements form a more complex
twisted ribbon pattern, in which their bodies seem to follow the surface
of a corkscrew (see image below).

The tiny size of sperm head (about 3 to 4 micrometers) and sperm cells'
rapid movement (up to 100 micrometers per second) make it difficult
for researchers to fully capture their activity in 3-D. However,
computational lens-free imaging has major advantages over lens-based
microscopes for imaging and tracking of such rapid and microscale
motion.

"This type of movement has not been observed before in sperm of any
species or other micro-swimmers," Ozcan said. "Such high-throughput
imaging studies of sperm motion can lead to advances in the
understanding of fertilization process and might have use in animal-
breeding applications in veterinary science."
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Trajectory of horse sperm, which move in 3-D chiral ribbon patterns. A new
study by UCLA Engineering researchers discovered previously unseen patterns
in sperm motility, opening the door to better understanding of the biophysics of
fertility. Credit: UCLA Engineering and Scientific Reports

Sperm samples from humans and horses showed significant differences.
Approximately 27 percent of horse sperm moved in the twisted-ribbon
pattern, while fewer than 2 percent of human sperm cells did so. Further,
while about 85 percent of horse sperm that formed chiral ribbon patterns
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moved in a left-handed direction, roughly 65 percent of the human
sperm moved in a right-handed direction.

Ozcan said further testing is required to determine the underlying
reasons for these patterns but suggested that these kinds of motion may
assist cells in detecting the presence of stimuli such as heat or chemo-
attractants, chemical substances that influence the migration of cells.
They may also stem from an asymmetry in the heads of the sperm cells,
which can spur the ribbon-like movement as sperm swim toward their
destinations.

Ozcan said his team will advance these studies by observing 3-D sperm
movement in the presence of various pharmaceuticals or toxins and will
conduct high-throughput tests on sperm motility in 3-D.

  More information: www.nature.com/srep/2013/13041 …
/full/srep01664.html
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