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Experiments with survivinq slices have shown that an alino 

Tcid-labeled S12 precursor protein was capable of associating into 
a TG*dimer (see below for nomenclature) in the absence of iodina- 

t,ion (Seed and Goldberg, 1965 a i Lissitzky et al --2. 1965 b ; Nunez 
ct al -2 1965). Maturation of the uniodinated TG diner (Nunez et al -L 
1.965 i Goldberq and Seed, 1365) as shown by the increase of sedi- 

-.entation constant from 16 or 17 to 19 was demonstrated in vitro -- 
q.nd probmably correlated with iodination of the molecule (Seed and 

Goldberg;, 1965 b). That iodination is subsequent to peptide chain 
synthesi.s of TG either in vitro or in vivo has been well documentel -- -- 
(see Lissitz ky et al -2 1965 b). It is still unproved that iodination 
in vivo is necessary for the maturation of the uniodinated TG diner. -- 
Tine present experiments have been carried out to give information 

on this point. 
Wistar rats (male, 300 g) receiving 5 J.165 iodine per day and in 

isotopic equilibriun with 125 I were injected for four days with a 

mixture of propylthiouracil 5 mq and T3 10 ug and were sacrificed 1 
to 24 h,r after a single 131 I injection. Treatment of thyroid tissun 
and methods have been described previously (Lissitzky et al. 1965b). -- 

In vitro and in vivo studies had shown that newly iodinated TG -- -- 
molecules were more sensitive to alkali- or SDS-dissociation into 

-- 
* The abbreviations used are : TG, thyroqlobulin ; PTU, nropylthiou- 
r.acil i SDS, sodium dodecylsulfate i MIT, 3-iodotyrosine i DIT, 
?,5-di-iodotyrosine i T4, thyroxine i T3, 3,5,3'-tri-iodothyronine : 
SRA, specific radioactivity i PBS, phosphate-NaCl buffer pH 6.9 
u = 9.!5. 
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S12 subunit and presented a lower sedimentation coefficient than 

preformed S19 TG (Lissitzky et al. 1964, 1965 b ; Sellin and -- 
Goldberg, 1965). In PTU + T3 -treated rats in which thyroid iodine 
content is not modified as compared with T3- treated (Table I) or 
saline-treated animals, sucrose gradient centrifugation of an un- 
frozen saline extract of fresh thyroids obtained 24 hr after WI 

injection, shows a single 131 I-protein peak with a lower sedinen- 

tation coefficient than lP71-preformed TG diner (fig. 1A) . 

I A 6 

4 

2 

2.5 

IO 20 
fraction v 

Fizz. 1 - Effect of cold and alkali treatment on the dissociation of 
newly iodinated thyroglobulin dimer in PTU + T3-treated rats. 

17 rats in isotopic equilibrium with 1251 having received 5 pg K 127; 

for 4 months, were injected with 5 mg PTU and 10 ug T3 daily for 4 
days and sacrificed 24 hr after the injection of 200 IJC 1311. 
Thyroid glands were pooled and a saline (0.15 M NaCl) extract was 
obtained : centrifugation on a sucrose gradient in PBS (5-20 $) in 
the sw25 rotor of Spinco L (24 hr, 24,000 rpm) of the extract befor-? 
(A) and after (B) freezing for 24 hr at - 20". The 3 fractions=1 
circles)ofeak TGm (B) were concentrated under reduced pressure 
arainst PBS and recentrifuged (SW39, 6 hr, 39,000 rpm) (curve C), 
The 6 fractions (full circles of peak TGd (curve B) were pooled and 
concentrated by dialysis unde&educed pressure against O.OlM NH40H 
for 4 hr and centrifuged in the rotor SW25. The fractions indicated 
by full circles in C and D were used for pronase digestion 
An extract of the thyroids of rats treated with T3 only and submitted 
to centrifugation after freezing in the same conditions (see B) 
showed no TGm Teak. TGd, thyroslobulin dipncr ; TGm, th;,+rcrlobulin 
monomer ( S12). 
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If the extract was frozen (-20°) and thawed before centrifuqation, 

a fraction of the 131 I-peak (cold-labile TG dimer) dissociated into 

an 1311-S12 subunit (TCm) with higher specific radioactivity than 
the mean specific radioactivity of the whole remaining dimer 

(fig. :LB, 1C and table I). Additional dissociation of the latter was 
obtained by dialysis against O.OlM MHbOH (fiq. 1D). In intact rats, 

cola- or alkali-labile TG may be demonstrated only at short time 
intervals after 131 I injection (Lissitzky et al. 1964). Table I -- 
illustrates the large amount of cold-labile TG dimer in PTU + T-j- 

treated rats as compared with T3-treated controls. 
Iodoamino-acid composition of cold-labile and alkali-labile 

newly iodinated TG dimer (table II) shows a higher MIT/DIT 1311- 
ratio in the most labile TG ainers and a decreasing specific radio- 
activity of iodotyrosines in TG species which are more stable 

towards 00ia or ammonia. Moreover, the hormone contents of iodinated 
TG dimers increases with increasing stability of the molecules 

(table II). If care is taken to avoid freezing the glands or the 
thyroid extracts, no or very small amounts of 131 I-S12 peak is 

observed in PTU-treated or in untreated rats after time intervals 

longer than 1 to 2 hr after 131 I injection. This important obser- 

vation has been extended to other species (man, sheep) (unpublished) 

and appears to be a general phenomenon. 
From these observations the following conclusions may be for- 

mulated l/ appearance of iodinated S12 TG monomer is the conse- 
quence of dissociation of labile iodinated TG dimer and. appears 
more readily if the dimer is poorly iodinated 21 uniodinated TG 
dimer is the most probable substrate for ioaination in vivo -- 
3/ maturation of TG dimer (as shown by increasing sedimentation 

constant from 16-17 to 19) is accompanied by increasing amounts of 
iodine in the molecule 4/ as maturation proceeds, the DIT and 

hormone content of TG increases 51 it is not possible to say at 

r.resent if iodination and iodothyronine formation is the cause or 
the consequence of TG maturation 6/ PTU would inhibit TG maturation 

,y decreasing iodine organification. 
There is much evidence that TG iodination occurs at the cell- 

colloia interface (Wollman and Wodinsky, 1955 ; Stein and Gross, 
1264 ; Nadler, 1965). It is most likely that maturation of ioclinate:! 

TG rfiaer takes place during its -i,-ration throllrrh the highly visccu:: 

contents of the lumen. Physical (Edelhoch, 1965) end c‘nemical 
(Lissitzky et al -A 1965 a, 1965 b) investigations have shown that 
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Sl9 TG is formed from two identical S12 subunits, A S27 iodoprotein 
has been purified and probably represents a diner of S19 (Salvatore 

et al. 1965 ; Vecchio, -- 1.965). All these proteins have an identical 
nminoacid composition (Bouchilloux et al -A 1964 ; Vecchio, 1965), 
TG heterogeneity being related to variable iodoaminoacid content. 

It should also be mentioned that the S12 subunit is capable of 
associating in the absence of iodination and that maturation of 

uniodinated ~16-17 TG is likely to be linked to iodination. The 
above observations permit us to propose a tentative unified nomen- 
clature for thyroglobulin-like proteins. 

Thyroglobulin (TGl) will represent uniodinated 512 
subunit (MW 320,000) and thyroglobulin dimer (TG2) the associa- 
tion of two of these monomers. The maturation of the dimer under 
the influence of iodination increases its sedimentation constant 

from 16 or 17 to lg. The iodinated Sl9 TG dimer could associate to 
.-ive a thyroglobulin tetramer (TG4) (527 iodoprotein) or other 

nolymers such as TG hexamer (TG6) (S35 iodoprotein). Thyroglobulin 
dimer is the basic expression to designate the main specific 
thyroid protein component irrespective of its degree of maturation 

under the influence of iodination. The degree of structural evo- 
lution of the molecule and the procedure to demonstrate it may then 
be precisely designated, for example : Sl3 cold-labile 131 I-labeled 

thyroglobulin dimer, Sl9 cold-stable iodinated thyroglobulin dimer, 
Sl7 uniodinated thyroglobulin dimer. 
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