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in approximate calculations, so that we may write
for (1) and (2) :

2Kc
Vo= .. . .(0)
and k, = ¢/2, . . . . (D

From equations 6 and 7 it appears that as potas-
sium is substituted for sodium in the external
solution, the potassium concentration in the cell will
remain unchanged, but potassium will enter and the
cell volume increase. As the external concentration
is increased, the potassium concentration inside will
increase ; but if the external potassium is also raised,
the volume will stand higher than otherwise and
potassium will have entered the cell.

When eoxcised muscle is immersed in Ringer or
Barkan fluid, potassium is lost until the external
potassium is 29 milliequiv./litre. The raised equili-
brium valuo appears associated with widening of tho
cation and anion pores, and it is from this raised
value we shall consider the effect of potassium changes.
The interspace fluid is taken as 9 ml./100 gm. tissue
(from magnesium and inulin methods), though small
differences with total volume changes will not
materially affect the calculations.

The following table illustrates the kind of results
obtained ; each figure being the mean of four or five
experiments. Concentrations are expressed as
milliequiv./litre of external fluid or ‘fibre’ water
(which latter is normally 71 ml./100 gm. muscle).

Potassium | Total cone. | Potasslum cone. | Potasslum entry.

cone. in of ext. of “fibre” water | Milliequiv./litre

ext. fluid fluid Exper. Theor. of “fibre’ water

2:5 240 (plasma))| 119 120

335 248 115 124 12-5
103 256 121 128 838
103 384 196 192 332
103 534 263 207 88

For equation 3 we have the following data, taking
chloride as an example of the permeable anion.

External cone. Inside cone. Products

K Cl X cl KxCl K x
29 106 119 26-6 3074 3165
80-4 132 145 730 10613 10585

Original entrance of potassium and relation of
potassium interchanges to carbohydrate metabolism.
Here we shall consider briefly an apparently easy
and effective means of increasing the potassium in
cells “without change in external potassium or in
total concentration outside. If, in the above s¢cheme,
impermeable anions are formed from permeable, 7
the volume of the cell will increase from eguation
6, and potassium and more diffusible anion will enter
the cell in accordance with equations 3, 2 or 7. No
intermediation of hydrogen ion with its excessively
low gradients will be necessary. A permeable anion
that could play this part pre-eminently is phosphate,
and when we examine the nature of the impermeable
non-colloidal anions within the fibre we find that
they are mostly if not quite formed of phosphorylated
compounds important for the carbohydrate cycle. If
such compounds decrease. in concentration during
rapid carbohydrate oxidation, potassium should leave

=INOE
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the cell, and when reformed the reverse should oceur,
A relation between carbohydrate metabolism and
potassium interchanges has, in fact, been already
noted (for example, by Verzar) and is here rationally
interpreted.

‘With tho above membrane the potential changes
with varying external solutions can also be readily
understood, previous explanations assuming chloride
impermeability being demonstrably incorrect.

The abovo research was supported by a grant from
the Irish Medical Research Council.

E. J. Coxway.
University College, P. J. BoYLE.
Dublin.
Sept. 1.

Action Potentials Recorded from Inside a Nerve Fibre

NERVOUS messages are invariably associated with
an electrical change known as the action potential.
This potential is generally belioved to ariso at & mem-
brane which is situated between the axoplasm and
tho external medium. If this theory is correct, it
should bo possible to record the action potential
between an electrode inside a nerve fibre and -the
conducting fluid outside it. Most nerve fibres aro too
small for this to be tested directly, but we have
recently suceceded in inserting micro-electrodes into
tho giant axons of squids (Loligo forbesi)l.

The following method was used. A 500 p axon was
partially dissected from the first stellar nerve and
cut half through with sharp scissors. A fine cannula
was pushed through the cut and tied into the axon
with a thread of silk. The cannula was mounted
with the axon hanging from it in sea water. The
upper part of the axon was illuminated from behind
and could be observed from the front and side by
means of a system of mirrors and a microscope ; the
lower part was insulated by oil and could be stimu.
lated electricaily., Action potentials were recorded by
connecting one amplifier lead to the sea water outside
the axon and the other to a micro-clectrode which

Fig. 1.
PHOTOMICROGRAFPH OF ELECTRODE INSIDE GFANT
AXON. 1 SCALE pivisioy = 33 p.

© 1939 Nature Publishing Group
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In conclusion, our results for the first time provide evidence for the critical role of voltage-sensing
property of mVSP in spermatozoa. Future investigations into the regulatory mechanisms of membrane

potential in maturing spermatids or spermatozoa will further enhance our understanding of the intricate
relationship between membrane potential and enzyme activity.

c FRIBHIEICEI VY a v aEIT5

-ﬁ%%%#m? &@%ﬁ ODT@%ag\i

\ e T avIlTHIL
%W (LICHTHE t?% o T AN H 5

REDIFD T H KE
77 —=LRAPR— =RV DXEM Good music has Good ending




Reference

c 5|HT ANV B WESITEFREAT L (A8

¢ 5] _%-'?QC:%UBE#\%%FA%%%
e Submitted P DEHFITIT B HE AAL 5 A7 L

o R Dabstract(. *Em, CEBEINTWLS
L2i5ENH 5 (ournallC K UVBREHNELR S)

e lEa]

Eh B %)

] TTE



Acknowledgements

%% fokbfokk\%m\ BOLI=0&D
%‘7% ;_E Y @l = AR5 AN A =
T U ib\ﬂfokb\)

c BT T7 72U T4 —@%mf,it% 7
W (EEFLCOCEFIB L 7-18

- BRI E. EERH. AMEDZA & D
e TR L7555, %S n%rt_aaﬁ—
ﬁ%ﬂ%@% JRE. HEZITIE, F
@%L%UZI\T“%%ZQ:C:@OTL\%)
L7 < TR LY,

- -
\L__L__

l T 72O
HI2IET

YT
EE% —

ﬁ%m%&d@%
BT (3% <

(%%
JHEHE

LRl BGEDS

£ 372155 _7&)

DODANBREE. MR DB
:E) E&)Tnaﬂi@_% &
ATz ans L 7-EE

BB 75
RKFEDBEZEI|TL|F




=N

e

H

X DB (E

-

Title
Abstract
Introduction
Materials and Methods
Results

Discussion
(Conclusion)
Acknowledgements
References

Author contribution
Declaration of interests

Figure legend . g
Figures A

Supplementary data B
Supplementary figures




iEREZ L <L Z &

e Instructions to Authors

A Cell Press partner journal

Journa‘ Submit Login  Register  Subscribe  Claim
Publish  News & events  About Search for... Q| o
Mission
r authors S
Article types
Policies V
Journal (BJ) is to publish the highest quality biophysical research that elucidates Guidelines for the reproductibility
al, or physical mechanisms and provides quantitative insight into fundamental of biophysics research
cellular, systems, and whole-organism levels. Articles published in BJ should be of Database linking
ive biologists, regardless of their research specialty. Peer review

Manuscript preparation
Manuscript submission

™ Y g



Manuscript preparation (Biophysical Journal ™))

* Order of manuscript sections
Title page
Abstrac -
Statement of significance
Main text _
Appendices (if any)
Author contributions
Declaration of interests
Acknowledgments
References (numbered)
Figures
Tables _
Supporting material

* Title page. The title of each manuscript should identify the content of the article; clarity
and conciseness are essential for indexing, abstracting, and retrieval. No more than
100 characters and spaces should be used. A condensed running title of no more than
40 characters ﬁlncludlng spaces) must be provided on the title page. Author names
should be spelled out rather than set in initials and should not include professional titles
Authors should be footnoted with numerical superscripts to their corresponding
affiliations and shared authorship roles. Commas should precede numerical
superscripts (e.g., John B. Smith,” Jane C. Doe,? etc.). Affiliations should contain the
following information in this order: department(s) or subunit(s), institution, city, state or
reaion 7in code or no<stal code coilintrv



SRR L H A T TA T 53
(BEEDF vy, YATVADF v 7)

OXZFIFHDFREDIGE

c B DOATFTNEFERANIADE ZAANFE T8 T, EIZDKE
#b?%h#%otoé\&bfiiL<®Yatt§aﬁﬁbfu
oo & Z A %wawE;\mﬁéA# ofétﬁ%%’cb

£<mex%ﬁ$%ﬂiMTmt®toﬁtma@xaﬁﬁémf
W7o B O INITIEARHICT 3y 7 2T,

| BIRTEDFEHI L H T AEm E LY



AuthorshiplZ DU T

« T —XEVE

o BENT

o BEFR

o TR

« EERTH A~

MEREA & > CEHZIFTlE. authorlZ XA B 7Ly

BT UPRMZRELIIGEICIE. AFEFLDELAEVHPBELRIZENZ L
FtEP 727X 32 I\“)Px_\fx?ﬂﬁ B, VA NWNANRT Z—)

N IEEIE, EEZELCEDEAEAZRNAINELDH D



B EBF2 DI B 701 st author

s THEWICHRAZ B AW, BEBREAS W &
c AN HEICEEbh-TWA T &

» Equal contribution®iF&. 2% £ THARAIEE (
contribution® 3 FB IIFawmI & L TEROH o178 L

3% MO Equal

)

- HIMAIDFWX TH  quality M BD TEWIHFEICIE, E
EHAIEE (Track 20 1E T/ ERE)

HE5 9 5 &



RO TE 7205

e HEFLB(ICEXR--TCAXV bEEH B S, F/-EGEEXZ 5,

e Cover letter®sZ<

corresponding authoré L TEEHEZEEZMRERL TIKRLTWA I &
ZRd (EBEENMRETELHDHD)

WD A T INY N EIER B
FADjournallCZEICKIEINTWEWZ EZEFEET 5
¥ £ L Uireferee, 3X-> TIE L < LirefereeDZ 1% WL 5




RevisionlZH T 5105

XML, MOBETHY ., XDy &) THLHS

¢ % DIFE, TEAHANEY, AXV MIIEZOBY IZHED
KRV VNELGEIIERZB 4D

e S LTHEBRIATEARWVWGEIEIZDOEHAZ RS

« OX Y MAEYETIEAWESIE. Kigd 5 (FE)

* Refereed [ FHb 2RI 5 (%’%ﬁfokb\i abH D)




Point to point response

ZCOMBEDOIEEICOWT, TE|(Z.
EEAI/-ICTITo T, W L7=-0Oh. HAWIHEIS TR WERA

EZEFEET D,

EDXDICTHETZ LT DD,

F 121330 page A EDFMKICH D Z EDH 5,

(1) As is appropriate for tool development, the tool itself is the focus here, and a mechanistic and
quantitative evaluation is called for. Here the MS seems less systematic and less quantitative than
it ought to be. That in their conditions the depletion of P1(4,5)P2 is faster is nicely shown. Whether
this is because of higher intrinsic activity, higher surface expression, or shifted voltage
dependence is touched on but not firmly resolved. I think these fundamental parameters should
be highlighted and determined more clearly when offering a new tool. Partly this can be done by
reorganization:stating the properties to be established A, B, and C and then systematically and
logically presenting the experiments as evaluating A, B, and C, and perhaps summarizing as you
go in a table. This would require thinking more quantitative about the results: How much faster
is each transfected phosphatase? What is the midpoint voltage of activation? How much larger is
the maximum charge movement? What is the relative brightness of the transfected fluorescent
versions? Ideal would be if the new tool expressed better and had a higher intrinsic catalytic rate,
while retaining the voltage dependence of drVSP—but we are not sure from this presentation. Is

this tool better for us? Does it have these properties?

-> We appreciate the reviewer for insightful criticism and helpful suggestions for improvement
of our work. We must admit that we did not clearly state to what extent each factor (either of
L.223F mutation or of N-terminal fusion with Ci-VSP-derived N-terminal fragment) improved
enhanced phosphatase activity (we state it Ev below) of eVSP as a molecular tool. Reorganization
of the style which the reviewer#1 suggested makes much sense to us.

Although conclusion must await more rigorous quantitative analysis in the future, we assume that
eVSP has enhanced maximum Ev per molecule without much shift of voltage dependence of Ev,
for the following reasons. First, our previous studies showed that enzyme is tightly coupled with
the voltage sensor domain and thus follows similar voltage dependence as that for the voltage
sensor motion (Sakata et al, 2011, 2014), and we did not observe significant shift of the Q-V curve
of voltage sensor among constructs of Dr-VSP in the current study (Fig. 4D). Second, we did not
see, at least, large shift of voltage dependence of Ev in eVSP as seen by Kir2.1 readout assay
(FigSD). However, we cannot currently exclude a possibility that voltage-dependence of Ev is
shifted to leftward upon L.223F mutation within an extent which we could not detect by our Kir2.1

readout method.
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manuscript 2004-08-22711A ).

_ This includes 4 figures comprsing 16 separate panels in total with 4

s (L8 supplementary figures. The text includes abstract (150 words), the main text (2377
o words), methods (664 words), legends (685).

We appreciate very much referees’ comments with highly expertised criticism.
We revised the manuscript following referees’ comments. Several experiments were
performed to address all questions raised by the referees.

The major concern made by the referees (especially, referee #2 and #4) was
that we need more detailed characterization of phosphatase domain. As suggested by
the referee #2, we performed experiments to directly demonstrate phosphatase
activities of cytoplasmic domain of _from PIP3 to PIP2 by the TLC analysis.
We have succeeded in detecting a release of PIP2 after reacting GST-fused
phosphatase domain with fluorescent-labeled PIP3. This activity was not seen
with cysteine mutant form as expected.
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Life is short, science is long
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