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The recent paper by Abdelraouf et al. (1) aimed to demon-
strate polymyxin B (PMB) uptake by renal tubular cells

using a discontinued commercial product, BODIPY-PMB (Life
Technologies). We agree that polymyxins are taken up by renal
tubular cells, as evidenced by very extensive tubular reabsorp-
tion following glomerular filtration in animals and humans (2,
3) and confirmed by our synchrotron X-ray fluorescence mi-
croscopy study in tubular cells using a polymyxin probe that
maintains the cationic and hydrophobic domains of PMB (4).
As polymyxin-induced nephrotoxicity occurs in up to �60%
of patients (5–7), it is essential to understand the mechanism of
polymyxin uptake by renal tubular cells. However, it is impor-
tant to note that the results of Abdelraouf et al. (1) may not
reflect the intracellular disposition of PMB, because they used a
fluorescent BODIPY-PMB probe in which key domains of the
PMB core structure are altered.

Lipopolysaccharide (LPS) is the initial bacterial target of poly-
myxins. Binding of polymyxins to LPS involves an initial electro-
static interaction of the positively charged diaminobutyric acid
(Dab) residues with the negatively charged phosphate groups of
lipid A, displacing divalent cations (Ca2� and Mg2�) that bridge
adjacent LPS molecules (8–10). We have previously highlighted
the deficiencies of directly amine coupling dansyl groups onto the
Dab side chains in semisynthetic preparations of dansyl-PMB
(11). Analysis of these semisynthetic dansyl-PMB preparations
revealed a mixture of mono-, di-, and tri-dansyl-substituted spe-
cies (Fig. 1). Furthermore, as PMB is comprised of two major
components, the potential for each component to be replaced at
any of the five Dab residues with multiple dansyl molecules results
in an extremely variable mixture of dansylated derivatives (11).

Like the commercial dansyl-PMB (also discontinued; Life Tech-
nologies), the commercial BODIPY-PMB employed by Ab-
delraouf et al. (1) is prepared by nonspecifically labeling the Dab
residues of PMB with hydrophobic BODIPY. Based upon the
structure-activity relationship (SAR) model (10), modifications
of the Dab residues with BODIPY substantially affect the electro-
static interaction between polymyxin and lipid A (Fig. 2). Consid-
ering the loss of native antibacterial activity universally seen across
polymyxin analogs modified at the Dab residues (10), results of
cell uptake studies with BODIPY-PMB (1) or dansyl-PMB as im-
aging probes for polymyxins may be very misleading (11) and
must be interpreted with caution. The binding of such probes with
mammalian cells may differ substantially from that of PMB; con-
firmation of the intracellular localization of BODIPY-PMB is es-
sential using techniques such as confocal microscopy, rather than
ultraperformance liquid chromatography-tandem mass spec-
trometry (UPLC-MS/MS) quantitation of whole-cell lysate (1).
We reported the first fluorescent polymyxin probe which main-
tains PMB pharmacological properties (12). The probe was de-
signed based upon polymyxin SAR (10, 12) and regio-selectively
modified so as to incorporate a single fluorescent dansyl moiety
without significantly disturbing the pharmacological properties of
the native PMB scaffold (Fig. 2).
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FIG 1 LC-MS profile of commercial dansyl-PMB. mAU, milliabsorbance units.
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In conclusion, the structural requirements for fluorescent
probes that truly represent the native polymyxins are crucial for
understanding the mechanisms of polymyxin uptake and nephro-
toxicity. Such mechanistic information is essential for developing
novel, safer polymyxins.
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FIG 2 Molecular models of the complex between lipid A and polymyxin B
(PMB) (top), BODIPY-PMB (middle), and FADDI-043 (bottom). The cyan
and red areas represent electrostatic and hydrophobic contacts with Kdo2-
lipid A, respectively.
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