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Appandix II ll.f,ustration of use of the tr function (equation 50) by

applicatlon to data available for the tryptic subfragments of fibrlnogen

It is apparent from FLgure 1? that, untlL the harmonic mean

relaxation time tn can be mEasured to a precision greater than that

currently available (- JsF at b6str assumlng no slgnificant internal

lotations of the chromophole o! segnental rotations of parts of a

macrooolEcule ralative to othe! pacts), uEe of I u111 generally be

reEtricted to prolata elllpsoLdal particles above an axiel Eatio of

about thrEe.

Unfortunately, thera ls et presbnt a lack of celiable steady state

fluor€scence depolarization data for macronolscufes in this axial range.

Use of the function may houever be illustrated by application to data

available foe the tlyptic fragnent of bovine fibrinogen. By using e

steady-Etate fluorescence - dapolarization tBchnique, Johnson & lllhalyi

(1965) reported a harnonLc mean relaxation tirne for flbrinogen of 195t5 ns,

a value louer than the correeponding ualue for a sphere of the same voLume

(299 ns);  the value f6a rn of  the t lypt ic subfragment uas 1?8 ns, strongly

suggesting that the tryptic subfragments had Rotational freedom uithin the

fiblinogen moLecule. Assumi.ng there is stil1 no further intBrnal rotation

uithin the subflagment itself, one can combine this result ttith viscosity

and molacular{,eight data obtained previously by llihalyi & Godfrey (1963).

Taking tt! as 95r000f,2r000, [n] as (7.1810.0?) m].9-1 and assumi.ng a

I 5 ns standard error in rnr .A is ca.Iculated to be 4.74i0.17 uhere the

method for ealculatlng the standard error in A is given by Paradin6 &

Rivett  (1950).  Thie coFresponds from Figure 17 lo a prolata el l ipsoid of

axiaJ. latio 5.S,5.3 consistsnt uith the astimates of the axial natio
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derived from four other hydrodynamic paranetersr three of uhich assum€

no particle s!,elLing due to solvent association (Table 23). The

resuLts feom electron microscopy studies suggest houevet that the

subfragments are nearly spherical (Haff a Slayter, 1959); as lrtlhalyi &

Godfr€y (tgO3) have previously stated, thls differenca is probably too

Ialg€ to be explained by drying effects aLone. At least part of this

diffgrence can, hord€var, be possibl-y ascribed to an apparent discrepancy

betueen the viscosity data oi their Figure 4 uith the sedimentalion data

of their  Equat ion 2;  the lat ter suggests a sBdinentat ion regression

eoeff ic ient,  k"r  of  -  3.6 (af ter correct ion to soLut ion densi ty;  Roue,

19??),  rr lhereas the uiscosi ty regresslon coeffLcient,  knr is onlY -  2.5.

Roue (197?) has shou,n that the ratio kn/k" is equal to the €uelling latio

if, ruhere i" is the suollen specific vol.ume in soLution. lYlihalyi &

Godfreyts (1963) data apparently gives a value for the srrrelllng of less

than 1, indLcating the pactj.cle to contract in solutionr an unlikely

event. Unfortunately, although the pH ualues of the solutions usad for

the sedimentatl.on and harmonic mean rBlaxation tine measurements are given

and are near (6.5 and ?.1 respect ively),  that for the viscosi ty is not

given, so this is a possible source of error,

It ls hoped that the availability of the nEU I funetion uill

Bncourage the production ol more reliable data in order to resol,ve these

difficultles, and also accelarata improvenent in the methodology so that

tJt- can be measured uith much qreat€r precision, enabling application
r T o

of the A function to prolate ellipsoids of axial, ratio 16ss than thlge

and aIEo to obLate ellipsoids.



Table 23. Hydrodynanic parametBrs and axlal ratios for the tryptic

subfragments of fibrinogen

DErived Axia1
Ratio

1.r,7

Referenca

( 1s63 )

Johnson & r'llhalyi ( 1965 )

This study

Hydrodynamic
Pa!atr6tBi

v *

- *
t / f o n a

)  r . )

5.0

6 .8

tn/ ro

*
Asauming no particle sueL]ing du6 to solvBnt association
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