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Paul F. Cranefield Award to Anne E. Carlson
Matthew C. Trudeau

The late Paul F. Cranefield, MD, PhD, was the editor of the
Journal of General Physiology for 30 years, from 1966 to 1995.
During his editorship, Dr. Cranefield worked tirelessly to ad-
vance the mission of the Journal—to promote and publish high
quality original research that elucidates basic biological, chem-
ical, or physical mechanisms of broad physiological significance
and that provides insight into fundamental mechanisms that
govern biological function at all levels.

When Dr. Cranefield stepped down as editor, the Council of
the Society of General Physiologists created the Paul F. Cranefield
Award to recognize his enduring contributions to the Journal and
the Society and to carry on his vision of excellence. The award
was to be given to a young, independent investigator who, in the
preceding year, had published an article of exceptional quality in
the Journal. The award would be given at the Annual Meeting
and Symposium of the Society in Woods Hole, MA. It was also
decided that the award would only be given to a candidate that
met stringent criteria, with the result that it has not been
awarded every year.

In 2019, the leadership of the Society selected Anne E. Carlson
of the University of Pittsburgh for the Cranefield Award.

Dr. Carlson graduated with a BS from Carleton College and
received her PhD from the University of Washington in 2006.
For her thesis work in the laboratory of Dr. Bertil Hille, she
investigated the role of CatSper ion channels, Ca2+ entry and
adenyl cyclase in the activation of motility in mammalian sperm
(Carlson et al., 2003, 2005, 2007, 2009).

Remaining at the University ofWashington for a postdoctoral
fellowship with Dr. William N. Zagotta, Dr. Carlson investigated
the regulation of ether à go-go potassium channels and
hyperpolarization-activated cyclic nucleotide–gated channels.
In a series of studies, she screened chemical libraries and dis-
covered novel small molecule regulators of gating for both
channels (Brelidze et al., 2010; Carlson et al., 2013a,b).

Dr. Carlson joined the Department of Biology at the Univer-
sity of Pittsburgh in 2014 as an Assistant Professor and estab-
lished her independent laboratory to investigate mechanisms of
fertilization, for which she received the Cranefield Award. The
award was given, in part, for her two recent companion articles
in the Journal of General Physiology (Wozniak et al., 2018a,b),
which were highlighted by an accompanying Commentary

(Jaffe, 2018). In these back-to-back articles, Dr. Carlson ad-
dressed a central question about fertilization in amphibians:
How is polyspermy prevented, such that each egg is fertilized by
only a single sperm?

It was already known that amphibians used an electrical,
fertilization-induced depolarization mechanism to rapidly block
subsequent entry of a second sperm to prevent polyspermy. But
the identity of the key ion channels involved, and the mechanism
of the transduction pathway, had not been identified in adult
amphibian eggs. To address this, the Carlson laboratory com-
bined the electrophysiologically tractable system of Xenopus laevis
eggs with powerful complementary techniques. They used pro-
teomic and RNA sequencing screens to identify candidate chan-
nels in the eggs. Next, using a series of carefully designed
pharmacological tests in combination with two-electrode voltage-
clamp recordings of eggs undergoing fertilization, they deter-
mined that (1) PLC activates Ca2+ permeable IP3 receptors in the
ER, which leads to Ca2+ release from the ER and a rise in cytosolic
Ca2+, and (2) the rise in cytosolic Ca2+ activates the Ca2+-activated
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Cl− channel TMEM16A, which leads to Cl− efflux and depolari-
zation of the plasma membrane, causing the fast depolarization
block to polyspermy.

Because of their scientific quality in elucidating a physio-
logical mechanism of broad significance, these papers were
deemed sufficiently important to merit the Cranefield award.

References
Brelidze, T.I., A.E. Carlson, D.R. Davies, L.J. Stewart, and W.N. Zagotta. 2010.

Identifying regulators for EAG1 channels with a novel electrophysiology
and tryptophan fluorescence based screen. PLoS One. 5:e12523. https://
doi.org/10.1371/journal.pone.0012523

Carlson, A.E., R.E. Westenbroek, T. Quill, D. Ren, D.E. Clapham, B. Hille, D.L.
Garbers, and D.F. Babcock. 2003. CatSper1 required for evoked Ca2+

entry and control of flagellar function in sperm. Proc. Natl. Acad. Sci.
USA. 100:14864–14868. https://doi.org/10.1073/pnas.2536658100

Carlson, A.E., T.A. Quill, R.E. Westenbroek, S.M. Schuh, B. Hille, and
D.F. Babcock. 2005. Identical phenotypes of CatSper1 and CatSper2
null sperm. J. Biol. Chem. 280:32238–32244. https://doi.org/10.1074/jbc
.M501430200

Carlson, A.E., B. Hille, and D.F. Babcock. 2007. External Ca2+ acts upstream of
adenylyl cyclase SACY in the bicarbonate signaled activation of sperm
motility. Dev. Biol. 312:183–192. https://doi.org/10.1016/j.ydbio.2007.09.017

Carlson, A.E., L.A. Burnett, D. del Camino, T.A. Quill, B. Hille, J.A. Chong,
M.M. Moran, and D.F. Babcock. 2009. Pharmacological targeting of
native CatSper channels reveals a required role in maintenance of
sperm hyperactivation. PLoS One. 4:e6844. https://doi.org/10.1371/
journal.pone.0006844

Carlson, A.E., T.I. Brelidze, and W.N. Zagotta. 2013a. Flavonoid regulation of
EAG1 channels. J. Gen. Physiol. 141:347–358. https://doi.org/10.1085/jgp
.201210900

Carlson, A.E., J.C. Rosenbaum, T.I. Brelidze, R.E. Klevit, and W.N. Zagotta.
2013b. Flavonoid regulation of HCN2 channels. J. Biol. Chem. 288:
33136–33145. https://doi.org/10.1074/jbc.M113.501759

Jaffe, L.A. 2018. The fast block to polyspermy: New insight into a century-
old problem. J. Gen. Physiol. 150:1233–1234. https://doi.org/10.1085/jgp
.201812145

Wozniak, K.L., W.A. Phelps, M. Tembo, M.T. Lee, and A.E. Carlson. 2018b.
The TMEM16A channel mediates the fast polyspermy block in
Xenopus laevis. J. Gen. Physiol. 150:1249–1259. https://doi.org/10.1085/jgp
.201812071

Wozniak, K.L., M. Tembo, W.A. Phelps, M.T. Lee, and A.E. Carlson. 2018a.
PLC and IP3-evoked Ca2+ release initiate the fast block to polyspermy in
Xenopus laevis eggs. J. Gen. Physiol. 150:1239–1248. https://doi.org/10
.1085/jgp.201812069

Trudeau Journal of General Physiology 1060

Paul F. Cranefield Award to Anne E. Carlson https://doi.org/10.1085/jgp.201912433

D
ow

nloaded from
 http://rupress.org/jgp/article-pdf/151/9/1059/1804327/jgp_201912433.pdf by guest on 08 February 2026

https://doi.org/10.1371/journal.pone.0012523
https://doi.org/10.1371/journal.pone.0012523
https://doi.org/10.1073/pnas.2536658100
https://doi.org/10.1074/jbc.M501430200
https://doi.org/10.1074/jbc.M501430200
https://doi.org/10.1016/j.ydbio.2007.09.017
https://doi.org/10.1371/journal.pone.0006844
https://doi.org/10.1371/journal.pone.0006844
https://doi.org/10.1085/jgp.201210900
https://doi.org/10.1085/jgp.201210900
https://doi.org/10.1074/jbc.M113.501759
https://doi.org/10.1085/jgp.201812145
https://doi.org/10.1085/jgp.201812145
https://doi.org/10.1085/jgp.201812071
https://doi.org/10.1085/jgp.201812071
https://doi.org/10.1085/jgp.201812069
https://doi.org/10.1085/jgp.201812069
https://doi.org/10.1085/jgp.201912433

	Paul F. Cranefield Award to Anne E. Carlson
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings true
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue true
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 299
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 299
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


