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Abstract

Hydrodynamic shape funet ions for model l ing biological  macromolecules

in solut ion in terme of an el l ipsoid of revolut ion model are revieued.

Several  neur hi therto unpubl ished shape funet ions ulhose experi .mental

determlnation does not require knouladge of the sL,ollen molecular volume

in solut ion, aDe given. The Limitat ions and inadequacies of this model

are explained. The viscosity increment v for a di lute dispersion of t r i -

axial  el l ipsoids of semi-axes a> b> c, under dominant Brorr lnian motj .on is

derived and an expl ic i t  expression in terms of a,  b and c is given.

Knorr l ledge of the viscosity increment alone is not suff ic iant to uniquely

determine the axial rat ios (^/b, O/c) Uecause (i) in order to determine

v, knouledge of the sb,ol len volume in solut ion is required and ( i i )  a

part icular value for v has a l ine solut ion of possible valuss fot  (a/b,

b/") .  ( i )  is dealt  rrr i th by combining.v rrr i th the tr i -axial  f r ict ional

rat io funct ion P to give the tr i -axial  R funct ion and ( i i )  by combining

graphically the R line solution rrrith 6* and 6- srrrelling independent line

eolut ions. The experimental  detarminat ion of 6* and 6_ requires the
-

lesolut ion of a 2-term electr ic bicafr ingence decay into i ts component

rel .axat ion t imee; current data anaLyeis techniques ana houever not

aat iEfaetory for resolving cfoae relaxat ion t imes (as for globular

protains) rrr i th the current experimental  precision. I t  is hourever shoun by

exhaust ive computer simulat ion that using a neu, R-constDained non-

l inear least equares i terat ive analysis thie is nou possible. I t  is

thus concluded that the general-  t r i -axial  el l ipsoid as a model for the

gross eonformation of biological  macromolacules in solut ion ean nou be

employed.
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