
Note 

Gel filtration of thyroxine=binding proteins 

Systematic study of rat liver 

The gel filtration of thyroxine (TJ and its analogucs had been of much interest 
for a number of years. Gel filtration was usccl for the separation of free and bound T4 
in bloocl plasmI lq2, for the separation of various iodinatecl amino aci&PJ, and in the 
determination of the bincling of these compounds to proteins’. However, there are 
some problems that limit the USC of gel filtration of iodinated amino acids on 
Sepliades, due mainly to the adsorption of the aromatic moieties of the above 
compounds on polyclestran geW. 

On the other hand, gel filtration is an esccllent mcthocl for separation of 
proteins. It IWS lxcn used for the separation of iodoproteins in serumlo as well a: in 
some steps in the isolation of thyroxine-binding Serum proteins’l. HAMAIM et nZ.1” 
usccl separation on Sepllades G-100 for the prcscntation of specific Td and triiodo- 
thyronine binding proteins in sc~lu1~lc fractions of rat-liver homogena~cs. The aim of 
tlic prcscnt work was to ItXlliC n systematic study nf the gel filtration behaviour of 
soluble thyrosinc-binding proteins of rat-liver homogenates. 

The arteries of a rat liver were washed ,i7r vim with an isotonic solution of 
saccliaruse so as to free tlic tissue from residual bloc~cl. The liver was then liomogenizcd 
in four volumes of 0,9O/” saline solution at o” ancl the homogenate was centrifuged at 
4” for 30 min at IO ooo g. Portions of 0.5 ml of the clear supernatant were kept frozen 

O, ancl before cacli espcrimcnt 0,s &i af I 
~~~~)‘;)1:~dioI~en,ical Centrc, Arnersham, 

12G-labellecl radiothyroxine 
Great Britain) was added to 0.5 ml of 

tllawecl homogenate and incubated for about I 11 in order to bincl the thyroxine to 
its carrier proteins, 

Cllromatograpllic columns (5)s cm x I CIII I.D.) of Scl~hacles G-75, G-loo, 
G-150 and G-zoo (Pharmacia, Uppsala, Sweden) were preparecll” in Tris-HCl buffer 
(PI-I 7$4: 0.01 M). Tllcn 0~5 ml of the RT,-labellcd homogenate was applied to the 
top of the column ancl elutccl with the same Tris-I-ICl buffer, and x-ml fractions o,f 
tllc eluate were collcctccl on a fraction collector (Fractiomat, Buclapcst, Hungary), 
This scpration was pcrforxnccl in a cold room (4”), where the fractions obtained were 
stored until further processing. 

The raclioactivity of each fraction was nieasurecl in an automatic gamrna- 
counting svstcm (Series IIY~, Nuclear-Chicago, Chicago, Ill., U,S,A.) and the protein 
concentra6ons of the same fractions were cleterminecl by measuring their optical 
clcnsities at 280 nm in a spcctrophotomctcr (VSU I, Zeiss, Jena, G.D,R,). The ratio 
of the radioactivity in counts per minute divided by the relative protein concentration 
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(1000 x O.D.,,,) was calculated, and represents a relative measure of the amount of 
thyroxine bound to a unit amount of protein. 

According to the peaks of radioactivity and optical density, some fractions 
were combined and freeze-dried. The radioactivity of each such peak was expressed 
as a percentage of the total radioactivity from all of the peaks in each chromato- 
graphic separation. 

Fig. I shows the separation of R-l-,-labellcd rat-liver homogenate on Sephadcs 
G-75 The clear scpara.tion of proteins into two main peaks shows that the main T,- 
binding proteins are in the second, low molecular weight, peak, The molecular 
weights of proteins and pepticles in this peak should be below 50 ooo. Most of the other 
proteins and probably some residual constituents of the liver cells are in the first, 
high molecular weight, fraction. However, this fraction contains only an insignificant 
amount of bound thyrosinc. 

oJ?m. 
G-100 r OS900 

Fig. I. Scparntion of racliothyroxinc-labc1lcc.l llomogcnatc of rat liver on Scpl~ntlcx G-75. Full 
lint, rndionctivity (countn per minute); brolccn line, optical density :rt 280 nm. Ihrs intlic:rtc col- 
Icctccl fractions; tlic number nbovc tlic bnr roprcsonts the nvcmgc rclativc 5qxxific mclionctivity, 
nncl the number below the bar rcprcvcnta the pcrccntagc of rndioactivity in each collcctccl fraction. 

Fig. a. Scpnrntion of mcliothyrosinc-lnlxllctl rat-liver homngcnntc on Scphrrclrs G-100, Dctriiln 
an in Fig. 1. 

The residual free thyrosine that was not bound by the liver proteins remains 
adsorbed on the Sephadex gelA and is cluted only by prolonged washing”. The results 
of STERLING cl cd,11 showed that the molecular weight of the thyroxine-binding 

‘globulin in human blood plasma is approximately 35 ooo. If the thyroxine-binding 
proteins of the rat liver are of approximately the same weight, it is reasonable 
to expect them to appear in the second fraction during gel filtration on Sephadcs 
G-75. 

A separation similar to that achieved on Sephadex G-75 is also obtained on 
Sephadex G-100 (Fig. 2). Again, most of the higlr molecular weight proteins in the 
first two peaks contain about one fifth of all of the added RTq, while in the third, 
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IQ. 3, Scparsttion of mtliotllyroxinc-InLcllccl rat-liver homogcnntc on Suptirrclcx G-f 50. Dctnils 
as in Fig. r. 

Pig, 4, Separation of racliothyrositlc-1~~~11~~1 rat liar hornogcnntc on Scplindcx G-200, IMails as 
?- WI- _ 

low molecular weight peak, the tllyroxinc: protein ratio is approximately ten times 
higher tllan that in the first two peaks, 

The same general pattern of distribution of T,-binding proteins from rat-liver 
homogenate was also achieved on both Sepllacles G-150 and G-200 (Figs. 3 and 4). 
The higllest Tq: protqin ratio ancl, therefore, tllc specific T,-binding proteins were 
always found in the last peak, containing tllc lowest molecular weight proteins. 

It could therefore be concluded that the total proteins in the low molecular 
weight peak obtained by separation on Sephtldcs G-75 could provide a fraction that 
is cnrichcd with specitic T,-binding proteins. This fraction could be used as a starting 
material for further purification of the T,-binding proteins of rat liver, 

InsLit& of Exj.wimsrttal Bmlocviaology, 
Slovnk Acndcrrty of Scicuccs, 13mtislnva (Czcclroslovnkin) 

GAUIWX MOCMAN 

IZ S, I-JA~IAYJA, If. TORIZUKA ASIJ T. MIYAKE, T~~oc/J~w, Nophp, AC/U, 201 (1970) 479. 
13 I*, TLODIS AND J. KILLASDBR, Diocltim, Biophys. Actn, Gs (19Gz) 403. 

First received November 3rd, 1972; revised manuscript received November 28th, 1972 


