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Abstract

The colloidal properties of human transferrin receptor in detergent free solution
have been investigated by light scattering techniques and ultracentrifugation. At
293.2 K, hTfR forms stable and well defined aggregates with an apparent hydrody-
namic radius of 17 nm. The molecular weight of these particles was determined by
ultracentrifugation to be between (1722 ± 87) kD (sedimentation equilibrium) and
(1675 ± 46) kD (sedimentation velocity). This implies that the particles are built up
from nine hTfR dimers. Based on model calculations, which are in good agreement
with the experimental data, a torus-like structure for the particles is proposed. Upon
pH shift from pH 7.5 to 5.0 or removal of the N-linked carbohydrate chains, forma-
tion of larger aggregates is induced, which can be described in terms of porous frac-
tal structures. A simple model is given on the foundation of basic DLVO theory,
which accounts for this behavior assuming that the aggregation upon pH shift or
deglcosylation is mainly due to the reduction of negative surface charge. 
The thermal stability of transferrin receptor in detergent free solution has been in-
vestigated by static light scattering and photon correlation spectroscopy. When ris-
ing the temperature above 293.2 K, the 17 nm hTfR particles become more compact,
and at 340.2 K a phase transition takes place and spontaneous aggregation of the
receptor occurs. Under these conditions large clusters are formed which assemble to
fractal aggregates and coexist with dendritic crystalline structures. The experimen-
tal findings are compatible with a model, which involves a reaction limited cluster-
cluster aggregation mechanism in conjunction with a nucleation process. The mo-
lar enthalpy change associated with the phase transition was determined to be
(1860 ± 150) kJ mol-1 at a transition temperature of (341.3 ± 0.2) K.
The interaction dynamics of fluorescence labeled transferrin with the 17 nm hTfR
particles were studied using fluorescence correlation spectroscopy. The dissociation
constant for the equilibrium binding of Tetramethylrhodamine labeled ferri-trans-
ferrin to hTfR in detergent free solution was determined to be (7 ± 3) nM . Binding
curves were compatible with equal and independent binding sites present on the
hTfR particles. Under pseudo first order conditions with respect to transferrin, com-
plex formation is monophasic. From these curves, association and dissociation rate
constants for a reversible bimolecular binding reaction were determined, with (1.1
± 0.1) 104 M-1s-1 for the former and (6 ± 4) 10-4 s-1 for the latter. In dissociation
exchange experiments, biphasic curves and concentration independent reciprocal
relaxation times were found. From iso-thermal titration calorimetry experiments we
obtained an enthalpy change of -44.4 kJ mol-1 for this reaction. 



89

Abkürzungen

AKF Autokorrelationsfunktion
b-DM Decyl-b-D-Maltosid 
BODIPY-FL N-(4,4-difluoro-5,7-dimethyl-4-bora-3a,4a-diaza-s

-indacen-3-propionyl)-N’-iodoacetylethylendiamin
C12E8 Octaethylenglycolmonododecylether
CD Circulardichroismus
CHAPS 3-[(3-cholamidopropyl)dimethylammonio]-1-

propansulfonat
DLCA Diffusions limitierte kolloidale Aggregation
DSC Differential Scanning Kalorimetrie
DTC Differential Titrations Kalorimetrie
FCS Fluoreszenz Korrelations Spektroskopie
HEPES [4-(2-Hydroxyethyl)-piperazino]-ethanesulfonsäure
(h)TfR (Humaner) Transferrin Rezeptor
LDAO Lauryldimethylamino-N-oxid
PAGE Polyacrylamidgelelektrophorese
PBS Phosphatpuffer 
PCS Photonenkorrelationsspektroskopie
PNGase F Peptid-N4-(N-acetyl-b-glukosaminyl)asparagin-

Amidase aus Flavobacterium meningosepticum
RLCA Reaktions limitierte kolloidale Aggregation
SDS Natriumdodecylsulfat
Tf Transferrin
TMR-Tf TMR markiertes Transferrin
TMR Tetramethylrhodamin 
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