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Prefac6

Th6!e aEe !!ro basio approaohgs for determining the gloss

confornation of a biological macronolecuLs in solutlon. 0n€ i3 to assume

E structulo (generauy an alEay of sphelss of valying sizeE) and then

calculat6 ltg hydlodynaoic PsoPertiesr for Bxanple the j.ntrinELc

viscosity, sedLmentatlon coeff icientr transLational diffusion coeff icientt

and then s€€ hou much th€se predl,cted ploporties diffe! flom th€

expslin€ntally dBteridn€d plopsrties for the unknolrn structure. The

nodel is then sucoeEelvely chanqed or rrefinodr until' the Pledictsd

plopertieg convslgs to agrE€ Eith thB actual propertieg. ThiE nethod has

b€e'l  deueloped by Bloom?isl,dr Garcia de la Torre and co-uorkelg

(Bloorlfie1d 44444444444444444444444444444444444444444444444444444444444444444444444444444444444, 196?' Earcia de 1a To.a€ & Bloo[fL€Ld' 19?7a,brc, '1978t

Uilgon & Aloontf igld, 19?9arbr Galcia Belna.L & Galcia de Ia Tor!€' 1980).

Ther€ is houeve! a ssliolg dlauback in that the ?inaL calctllatsd gtlucturs,

nay not be the 4U ong uhieh gives thesB proPerties.

Th€ €ltalnativ€ approach Ls to calculat€ the gtructqle directly froo

th6 knoun hydrodyn$ic propeltLga. Solne general tnod€l mlEt of co|Jls€ be

agsrJned, but although the trodels available faon this apploach a.6 16ss

precise (thg nost genelal bofo!€ the commencem6nt of thi6 study being an

ellipsoid !,ith tto 6qua.L axes) Lt doea not Euff€! fron thE unj.qudnes€

problen. This apploach uas fLlst dev€lop€d by Stokgo (1851' 1e80) In

tErmg of a ginple Ephsrical oodBl calcuLet€d fton the traoslationaL

frictlonal Frop€lty and the rotationEl fllotional ploPerty and aqain for

a sph€rical, model by EinEtein (1906 - utth a col lection in 1911) fron the

viscosity pfoporty. Although the culrent statB of theoletical, €xpolinental

and data analygis tEchnLqueE alloug u6e of the 12 equel ax69r ell.iFoid

("€Il ipsoid of lsvolutLonrr), l t  Ls c16a! f loE a si-mple perusal of



clyEtalloglaphLc nodels that fo! many bioLogLcal stluctur€s this mode.l

i9 a v6ry poor apploxination to the truE structufe.

The aigl of this thesig ie thus tuofold: thB fLrst i .s to.avL6u a1I

th€ cullent el,IipEoid of lovolution shape Functlons (in urhlch gofis neut

hLtharto lnpublish€d functions a!6 given) and the s€cond ls to dBvElop the

current theoreiica.l, and data analygis tBchnique6 to ghou that !.,ith cur!6nt

exp6rimontal prgcision the restriction of trro Eq!a] €uBg on the €Ilipsoid

Bodel can noo, Ln plinclpl€ 6t 16ast, be disp€ns€d r'dth to aLLou u€e of

th6 more gen€lal ntlL-axial ell,ipsoid' model.
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