Upsala, January 27. 1935.
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Dear Proressor Heldelberger.

First I wisn tc thank you for your letters of November 30th
and December 13tn.

I have not yet gct the sauwple of lipcid-free tnyrcglobulin frem
Dr.Cavett, sc¢ I wonder 1f ne has had a sample ready.

I nave discussed yocur propcsal of alviding tne work over two ar-
ticles witu professcr Sveavery, but if ne thougnt it just as gccd to
keep the whele insiade cne artiele, but he propcsed tc change the cronc-
logical crdaer of the different divisions in the way I nave dcne now in
the MS, ne found it wore natural to have the iscelectric pcint section
before tne centr1fuge Work.

We found 1t necessary to extend the section about the sedimentation
constant scuwewhat, ana I found it necessary tc recalculate the run noc:
20, because it was quite obvicus that there were twc components present,
wihlch could be calculated separately.

Professor Svedbelrg has added the small note just before *summary"
about tue grants, because thne wacle expenses connected with the centri-
fuges are paid from these grants.

Ihe value rfor tne molecular welght I gave you in my letter of No-
vewber 1l9th is not correct, tne correct value is about 650-700 000, but
you cnly get this value, wihen the concentration is higher than + %;

below this Concentration there 1s a rather strong dissociation taking
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place. We ald not find tais error (in the measurements), before we got
the values calculated for a second wavelength, then the values for tne
concentration gradient in the cell would not at all cerrespond, and we
had t¢ control all the c¢ld measurezments, ana then we found that there
was a very blg error in cne of the fundamental measurements (0,5 mm,
taoat is equal tc a whole turn on the dial on the measuring microscope)
in 4 of tae Calculated 6 equilibrium runs. These measurements were made
by @ new girl we had tc assist miss Norling, but we nad he7gnly for

& sancrt time, because sue was quite impcssible for these measurements.
when we taen gCt tne equllibrium runs recaliculated, they showed a very
strong arirt in thne values for the lower concentrations as you see in
the equilibriwa run tables, but at toe ccncentrations from about + %
and upwaras tne calculated molecular weignt seems to e ratier constant;
yet ithe tnyroglcbulin is always containing scme nigher moclecular compo-
nents. Unaer taese conditions (strong amd changing dissoclation and
more mclecular species) It 1s not allowed (as I tcld you here in Upsala)
tc use the expreséion we I'irst used for the preliminary calculation cf
equilibrium runs nc.l, but the metncd I have aerived for tne calculation
CI' tne molecular welght is alsc not s¢ sure in this case as it will
usually be, because one has t¢ extrapclate tae cconcentration curve
quite & bit aue tc tue impossibility (caused by the high molecular com-
ponent) of weasuring tue plate quite aown to the bottcm of the cell.
Tnls means thnat tne errcr in these equilibrium runs could perhaps be
scue 5-10 %, but tuoe valueé glven are probably ratiher too low than too
nign. In case I tae dilute solution tnese equilibrium runs are rather
uncextain, sC tndt tney cannot 51ve any infoxmdtions ~about the size and

amount ol tae QibeGiation proaucts. Tne seaimentdtion velocity runs

-

tell us toC taat tuere is a 8trong disscciation takling place, wnen the
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concentraticns decrease velow % %. This dissociaticn 1s causing the
strongly sloping baseline you generally found in tne velocity runs,
wnére you in nearly all tne experiments used a concentration much lower
than ¢ % (apout G,17 %); in the single run, nc.l7, with a hignher con-
centration the sloplng baseline nas alsappeared. I propose that we in-
trcduce two more rlgures (no.> and 4) sncwing the pactometer curves cof
tae two runs nc. 17 and 14. You would perihaps be so kind as t¢ get these
and toe electropncrese lgure drawn like tne fig.2, sc that taey may be
all allke.

This strong disscclation by dilution is pernaps of scwe paysioclogi-
Cal lnterest, but I have not introduced anything about tails in tne uS,
because I tnink it much vetter, 1f you ycurself make the necessary Change
in *Discussiocn®. The sawall alterations made in this part are made by
ﬂ%ofeésor Svedberg. You see, 1t is very easy tc get quite a number of
alfrerent nemocyanins with botn nigher ana lower molecular welgnts.

In *Discussicn* I taink taat the part where you speak about thae
cld preparations snculd pernaps wve Cnanged scmewhat; 1t is correct that
the sedlmentation constant of the main componeng 1s the same, but this
maln component is Jjust xAgxsame in old preparations a much smaller part
Gf the tctal proteln piesent, especially in the case of the luman thyro-
gliobullin, walch inaicates that a change in the protein (taken as a
waole ) 1s taking place. It woula perinaps be possible just by & new pre-
cilpitation of}tne tayrcoglcbulln t¢ get a new preparaticn quite as nomos
genecus as the fresnly prepared tayrcglobulin.

I wonder if cne can say taat thyrcglobulin has an unusually low
;soelectric pecint. Tisellus has found the iscelectric point for norse
serum albumin at pH 4,60, Dy later determinations I have always found

nearly tue same or peruaps a little lower value. The norse serum globu-
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lin nas an iscelectric pcoint of about PH 5.5, but we know nothing about
the isceleciric pcint for the hog albumin and globulin, and they may be
lower than thcse of the norse; I have very cften thcught of making the
iscelectric point ueteruwinations on quite & lot of serum albumins and
glovulins rrow alfrerent species, but s8¢ far I have not got the time

tc dc sG.

I really think that tals woerk cn the thyroglcbulin has been very
Interesting and that 1t vugant te be continued on aifferent parts, but
I aw afrald taat 1t would be toc long now tc start a discussion with
you about tinat, but pernaps some I your assistunts are later on coming
1c Upsala?

I have Icrgotten tc ak Professor Svedberg whether ne has made any
arrangeuwents witn you as regard tc the reprints; generally they want tc
get (or buy) 200 exp. ror toe institute.

Would you please be sc kind to correct at least tne english in
the places in the MS I nave written? I regret very much that we can't
nave tae possibiiity of alscussing the whcle MS togetuner perscnally,
that woula nave veen very interesting.

Al last I wisn to beg you to excuse me for having been sc late wtth
the Ms.

Wita my kinaest regards tc you ana Mrs.Heldaelberger,

Slncerely
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