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New and Notable

Proton Wires Are Different are governed by qualitatively different translocation of the H along the chain
mechanisms. is essentially barrierless. Furthermore,

Benoit Roux Phillips et al. (1999) show that the the simulations showed that the rate-

Groupe de Recherche en Transport observed variations in the'Kconduc-  limiting water reorientation in a single

Membranaire, Départements de Physique | d with th dula-fil f hvd bonded |

et Chimie, Université de Montréal, tgnce'are correlate Wlt 't e modula-file of hydrogen bonde _Wate'r mole-

Montréal, Québec H3C 3J7 Canada tions in the electrostatic field near the cules proceeds sequentially, i.e., it is

channel entrance. In particular, theinitiated at the end of one chain and the
In this issue of the Biophysical Jour- |arger K" conductance in GMO rela- transition state occurs when the hydro-
nal, interesting experimental findings tive to DPhPC is consistent with the gen bond defect reaches the center.
about proton fluxes through gramicidin jnterfacial dipole potential of GMO The observed variations in the'tton-
A (9gA) channels and related analogsmempranes, which is larger than thatductance reported by Phillips et al.
are reported. Phillips et al. (1999) com- 5 pc membranes (Pickard and Benz,(1999) may be the first evidence for
pared the conduction of alkali metal 1978). Furthermore, the observed vari-the rate-limiting water reorientation
ions and protons for related analogs ofaigns in the K conductance are cor- step in the transport cycle of a proton
the gA channel in which the dipole of o|ated with the modulations of the in- wire.
the Trp indole side chains were aug-goje dipole of the tryptophan side Transfer of H mediated by chains
mented (by fluorination) or decreased .p,,ins since they are oriented with theof water molecules is an important
(by substitution Wlt.h Ph?) In two type positive end of the indole dipole point- mechanism in a wide range of proton
of membranes with different head- ing toward the bulk solution (Hu et al., transport phenomena involved in
groups. They obser\{ed that the rate—1993) the Trp side chains favor the bioenergetics. For example, the func-
I|rr]n|t|nghfar?tor govgrmngllff tranjplo rt dpassage of a positive charge throughtional importance of a 23-A-long water
itnrg:%p;o:itgAdi‘r:ec?t?c:]:frl)smrrlﬁa?;ct)s- the pore. Ot_)yiously, since proton alsochain- observed in the photosynthetic
eming alkali metal cations upon carry a pqsmve charge, the observedreactlon- center from Rhodobacter
changes in the side chains or lipid variations in Fhe H gonductance can- sphaeroidegErmler eF aI.,.1994) was
headgroups. In particular, the conduc-n.Ot be explained with suph a mecha—demons.trated .by S|te—d!rected mu-
tance of K" through the gA'\ channel in s What could be going on? The taggness (Baciou gnd Mlche!, 1995).
glyceryl monoolein (GMO) mem- a_luth_ors propose that pa_rt of the answeiSimilarly, _perturbatlon of the internal
branes decreases when all four trypto_Iles in a r_ecent theoretical study of awater chain in cytochromé s_hows a
phans are substituted by phenylala-pmton wire by Pomes and Roux loss of the concerted reduction of cy-
nines, while the conductance of 'H (1998). tochromef and bg (Ponamarev and
increases for the same substitution. The conduction of protons along a Cramer, 1998). Nonetheless, the prop-
When Trp-11 is fluorinated, the K linear hydrogen bondeq chain of watererties .of proton fluxes in these com-
conductance increases, while the conmolecules, _a“proton wire,” can be dg— plex b|olog|cal systems_are not_easy_ to
ductance of H decreases. Interest- composgd in two corrjplement_ary mi- characterize, and one is segklng sim-
ingly, variations of the lipid head- Croscopic steps. The.flrst step involvespler modgl systems to investigate. The
groups exhibit a similar trend: the the rapid translocatlpn of a proton gA and its r(_alated analogs _prowd_e
conductance of H in diphytanoyl along the water chain by way of a good prototypical systems for investi-
phosphatidylcholine (DPhPC) mem- Grotthuss mechanism, whereas thegating proton transport along a hydro-
branes is larger than in GMO mem- Second step involves the reorientationgen bonded water chain. Several as-
branes, contrary to the K conduc- Of the water chain. The second step ispects of proton transport through the
tance. These observations essentialljl€cessary to complete the transport cygA channel are fascinating and gener-
demonstrate that transport of'Hand ~ cle of a proton wire. After the translo- ate continued interest (Cukierman,
alkali cations through the gA channel cation of the proton from entry to exit, 1999; DeCoursey and Cherny, 1999).
the water chain is left with all dipoles In another article in this issue, Quigley
oriented in the opposite direction. A et al. (1999) investigate the proton
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that this reflects differences in water- techniques such as Fourier transform ring orientations and functional implications
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bonding in the two stereoisomers af-avenues. Recently, Bartl et al. (1998) _
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