Downloaded from orbit.dtu.dk on: Aug 03, 2018

Technical University of Denmark

)
ﬁ
c

i

The inherent dynamics of HDL lipids challenge the interpretation of rHDL-based uptake
studies that rely on the fluorescence from lipid-anchored fluorophores

Pedersbeaek, Dennis; Kreemer, Martin Kisha; Andresen, Thomas Lars; Simonsen, Jens Bak

Publication date:
2018

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):

Pedersbeek, D., Kreemer, M. K., Andresen, T. L., & Simonsen, J. B. (2018). The inherent dynamics of HDL lipids
challenge the interpretation of rHDL-based uptake studies that rely on the fluorescence from lipid-anchored
fluorophores. Poster session presented at 2018 Lipoprotein Metabolism Gordon Research Conference,
Waterville Valley, United States.

DTU Library
Technical Information Center of Denmark

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

e Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
e You may not further distribute the material or use it for any profit-making activity or commercial gain
e You may freely distribute the URL identifying the publication in the public portal

If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.


http://orbit.dtu.dk/en/publications/the-inherent-dynamics-of-hdl-lipids-challenge-the-interpretation-of-rhdlbased-uptake-studies-that-rely-on-the-fluorescence-from-lipidanchored-fluorophores(d3fc117d-ab3c-4c4c-8132-2faaf9cc2d62).html

DTU Nanotech
Department of Micro- and Nanotechnology

=
—
—

The inherent dynamics of HDL lipids challenge the
interpretation of rHDL-based uptake studies that rely
onh the fluorescence from lipid-anchored fluorophores

Dennis Pedersbak, Martin Kisha Kraamer, Thomas L. Andresen and Jens B. Simonsen
Department of Micro- and Nanotechnology, DTU Nanotech, Technical University of Denmark, Kongens Lyngby, Denmark

Introduction

The dynamics of the lipids in lipoproteins, including high-density lipoproteins (HDL),
are widely acknowledged [1-2]. This dynamics could challenge the interpretation of
reconstituted HDL (rHDL)-based uptake studies that depend on the fluorescence
from lipid-anchored fluorophores incorporated into rHDL, e.g. using flow cytometry
or confocal microscopy. The uptake studies rely on the assumption that the
fluorophore-label and rHDL are associated throughout the experiment.

This assumption is tested by quantifying the degree of desorption of lipid-anchored
fluorophores from discoidal rHDL (containing 1 mol% fluorophore) into serum
components after incubation in heat-treated FBS for 2 hours at 37 °C. Size-
exclusion chromatography (SEC) was used to separate rHDL from non-HDL serum
components and quantification of fluorophore desorption was obtained by
calculating the ratio between fluorescence intensity from the non-rHDL fractions
and the total intensity (Fig. 1).
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Figure 1: SEC was used to separate rHDL from other serum components.
The example represents measurements of DMPC:DPPE-atto488 rHDL.

The degree of fluorophore desorption from DPPC rHDL into serum components was evaluated using several commonly used lipid-
anchored fluorophores (Fig. 2). The effect of lipid composition of rHDL on the fluorophore desorption was studied (Fig. 3), as well as
fluorophore desorption from rHDL based on the apoA-I mimicking peptide 4F instead of the full-length apoA-I (Fig. 4).
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Figure 2: The degree of fluorophore desorption from
discoidal DPPC rHDL in FBS is clearly affected by the choice
of fluorophore. The fluorophore desorption in PBS for a non-
iIncubated sample is subtracted all values (<3%). No
significant fluorophore desorption after 2 hours in PBS was
observed for any of the formulations.

Figure 3: The fluorophore desorption from DPPC rHDL
Is seemingly lower than from DMPC and POPC rHDL (for
both DSPE-Cy5 and DPPE-atto488). The data indicates
that the lipid composition affects the propensity for
fluorophore desorption.

rHDL remodeling

Remodeling of both DPPC rHDL (Fig. 5A) and POPC rHDL (Fig. 5B) was observed in FBS,
iIn each case resulting Iin two distinct populations of possibly different sized rHDL.

Interestingly, no such remodeling was observed for DMPC rHDL (Fig. 5C). How come?
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Figure 5: Remodeling of DPPC rHDL (A) and POPC rHDL (B) in FBS was observed while no remodeling was observed for DMPC rHDL (C).

The chromatograms are based on the absorbance from DSPE-Cy5 at 646 nm (FBS background subtracted).
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Figure 4: Fluorophore desorption was also observed for rHDL
formulated with 4F peptides. Only desorption to larger sized
particles (< 9 mL) is considered in this experiment. The rHDLs
with F4 did not preserve structural integrity at 37 °C in PBS but
the size remained within the low size fraction (>9 mL).

Conclusions

* We quantified desorption of several
lipid-anchored  fluorophores from
different types of rHDL formulations.

e What are we looking at? Fluorophore
desorption from rHDL could challenge
the interpretation of uptake studies
based on fluorescence readout.

®* Be aware (!) of the lipid dynamics in
lipoproteins which could also lead to
desorption of therapeutic agents
when using rHDL for drug delivery.
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