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Departrcnt of Aplied Bicclenistry & Ebd Science
university cf lbttinglEn, tl67 2FD, U.K.

III]RCD(TTIctl

Skeletal n:scle Litin is tlorght to be tjre largest
natunlly Gu:rjlg polypeptide so far descrited.
Giginally isolated in denatured forn (1) it has
sr.rbequently ba prrified as a native parotejl wfrich in
6cr|3 ec:tacts appears on SDS-PA@ to qlsist of t"D
protei::s of very sjmilar rolecrrlar reight, tifins ,I'
ard '2" l2l . lblecular eight esLinatiqs, using tle
relatiye rethod cf SE;PA@ have varied wldely frcrn
o.4xlo5 to 'abtt loe " (1,2). rn vitro, tiiin mav
aggregate to forrn ultra-thjn filanentfr?-of diarreter 6n;
l2l . In this short study we curfirm that titill rnay nell
be t}te largest lcro"n polypeptide usiag the nore reli-ab1e
ad absolute tecttnique of lci,' speed sedirEntaticn
eguilibrirm.

lrEnrcDs

titiJl frcrn slreep skeletal mrscle rras isolated ard
prtJal1y prified jn native form as dessi-bed earli._r
(2). Only ap titin bard was observed cn 3B SDS-PA@
altlorgh loer nplecular veight @ntanrinants, possibly
includirg nebulin (rarging frcrn 10-30t jrt vancus
preparatior based on stain upcake) r+ere difficult to
ranure by sJblished gredures.

Fbr the sdir|grltation e+dlibriun strdies a B€clsndr
rcdel E analytical ultraentrj.fuge ras rrsed, eguipped
hliti Rayleigh Interfererce Optics. The 

'Icr^r 
speeC'

tretbcd ras erployed (3) ard the (fringe) conc€ntration
at t}te meniscrrs, Ja eBs etained by natlrsnatical
nanipulation of tte frirge data (3). lhe solvent used
(plF?.s) c<ngised 50rrn tris,/Itcl + 0.5M KCI + lnM EDrA,
ald the initiaf cell loading concentrations of titin
r:sed rere Hrper:0.5 and 1.5 nglml. Itre pareial
specific volure used uas tiat used hry 1tiniclt et al (2).
I\.rr types of nolecular r,eight rrere sought (i) 

--etie 
ueigirt

avenrge fc tlp $tDl.e solut€ distribution, M;and (ii)
tlE pirrt reight average, Mk, as_a functim of"(absolute
frirge) conentration, J. M; is ohtained frcrn
errtrapolaticn to tlt3 ceII base of a par#.cularly useful'opaaCicral' 

Foirtt aver-age, the star average, M' ard My
values obrtained by slidbg strip quadratic fits to the-
Ssewed frlrge data (3).

RESIILTS T DISCUSSTCII

Fig. I illustrates the-depande5e pf In J op t}e radial
di*la€Ient ParalEter 5 = (r-- tr/(b-'a-), r beirg
the radial di.stane frcrn the €ltre d the rd.G ard a
rnd b tlE erespordJrg psitions of the ceII ueniscus
anat bse re€pectively.

Ihe ugmrd cun attrre of tiis plot is indicatire of ttre
gresene of lEterogeneity. InH, despite the lor
speed (2805 rpn) tbe opLical registlatiat of the fringes
rear tle ceII base ras lost due to t}eir steegress, tlE
rEniscus regicr was ncnetheless not. depleted: tlese
obsenations lDuld appear tlrerefqe to be jrdicaLive d
the presene of 4gnegate_s whictr nay or say not be in
drenical eguili-brium. M- egrapolatgd to 5 = I yields a
valrr of (1.4 : .l) x I0' for Mi. Itris is a waight
average over the whole distribuLion ard will b affected
by tle presence of aggregates,. ard also by tlre presence
of tlenoQynatnic ncn-ideality, which is likely to be
significart for t}is extendd rclecule (2).

Fig. I
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F:lorn Fj.g. 2 a valr:e of \(J+0) = 950,000! 100,000 is
obtained; if t}re heterogeneity is caLrsed by a genuine
self-associaLion thsr Hu(JtO) w'ill represent tlre titin'rndrcnEr' ard will rDt tb affected ty ron-ideality. The
vahc so oLtaired is consi&rab1y higher tlun for other
large polypepeides. (This result rrBy be slightly lorer
tlran the 

'true' 
nrcle<rrlar ue5.ght due to the presence of

irgrrities). lhe teterogereity iUustrated in botlt
figures is lilely to represent an r.rrderestfuete. since
ttprroaynanic rnrideality tends to rask such effects.
Inde€d, a sirnilar eperfuent on a preFJ:atiqt frcnr
rabbit m.rscle yielded a very similar value for l.lu(J+ 0)
- i 900,000 - but even less evidence of tEtelogeneity'
perhaps bcause of tl|e greaer ncn-i&ality.

Agair, if tne heterogerEity is due to a gerlline
self-associatian thsr this may acwunt for tle
obsenations of Trinic* et al (ref. 2 & personal
ccnm:nication) - usirg platinr.rn sha&rring electrcn
microsccpy - of t}le high terdency of titin to a$tregate:
the high conentJations during air drying specilrE ts qt
to mica rculd sesn a plausible erglanation.

A rEre detailed picture of citjn leterqereity will be
obtabed frrrn arr,ritiqui eperirerts using different
loading ccrrcentratiorrs ard Eolvstts (inclrding
diesoc.iaLing). Ihe ability to use point a\rerage
rolecular reights t}rat rle irdeperdent of lst crder
rrFideal effects (4) is clearly dvantagreans, brt
require tte use of rery Frecise frilge data: to this
erd re are otrently e$ipping crur ldel E rritJr a ptlsed
laser ligtrt ouroe ard adapting a laser gel ccaru€r to
I:rotrjde irFEoeed aceEacy ir tlE df-lirc pFessirg cf
tie interferene fringes.
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