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in a mixture of proteins. A principal constituent should 
be identifiable because it dilutes a single one of the 15N 
amino-acid thiohydant.oin derivatives to the same extent 
at each stage of the degradative procedure. It will, of 
course, not be able to resolve several component proteins 
which are each present to the same extent. (b) Sequence 
studies on pure proteins available only in milligram 
quantities. At present, using a low resolution m ass 
spectrometer, the m et.hod can detect at least I !Lg of 
the thiohydantoin derivative at each degradative step. 
(c) The quantitative study of the nature of amino-acid 
substitutions which are known to occur at certain loci 
in proteins such as haemoglobin and the immunoglobulins. 
To solve problems relating to the genetic mechanism by 
which variations arc introduced into amino-acid sequences, 
it is necessary to have a quantitative method capable of 
analysing all amino-acids found at a single locus in a set 
of closely related proteins. 

In addition the technique provides the basis for a rapid 
method for quantitatively identifying N-terminal groups 
in proteins of unknown compositions. 

FRANK F. RICHARDS 

WILLIAM T. BARNES 

Department of Internal Medicine, 
Yale University School of Medicine, 
New Haven, Connecticut 065IO. 

RoBERT E. LoviNS* 

RAMON SALOMONE 

Department of Chemistry, 
Massachusetts Institute of Technology, 
Cambridge, Massachusetts 02I39. 

MICHAEL D. WATERFIELD 

Cardiac Unit, Medical Services, 
Massachusetts General Hospital and 
Harvard Medical School, 
Boston, Massachusetts 02II4. 

Received November 25, 1968. 

• Present addrell8: Department of Biochemistry, University of Georgia. 
Athens, Georgia 30601. 

'Fracnkcl-Conrat, II., Harris, J. r., and Levy, A. L., Methods in Biochemical 
Res., 2, 360 (1952). 

'Callewaert, G. L., and Vernon, C. A., Biocltem. J.,107, 728 (1968). 
'Stepanov, V. M., and Krivtsov, V. F., J. Gen. Chem. (USSR), 35, 53, 556 

and 988 (1965). 
• Waterfield, M.D., Lovins, R. E., Richards, Frank F., Salomone, R., Smith, 

G. P ., and Haber, E., Fed. Proc.,27, 1341 (1968). 

Tooth Enamel of Latimeria chalumnae 
(Smith) 
IT has been observed1 that the formation of enamel in a 
small tooth germ of the crossopterygian, Latimeria 
chalumnae, is external to the dent-ine, and examination 
of more material has confirmed this impression. Serial 
sections through developing teeth, which had been 
stained as indicated in Table I, showed quite clearly that 
the enamel matrix develops externally to the dentine 
(Fig. 1 }, and not as a change in the outer layer of the 
dentine that has already formed, as has been reported in 
actinopterygians by Kerr• and in some larval and adult 
amphibians 2

•3 • 

Stain 
Haematoxylin 

and eosin 
Gomori 
Picromethyl blue 
Alclan blue 

Dentine 

Basophilic+ 
llrown 
Green 
Red 

Table 1 

Outer dentine 
(mesodermal enamel ?) Enamel matrix 

Basophilic++ 
Brown 
Blue: dense, fibrous 
Purple 

Basophilic++++ 
Unstained 
Rlue: amorphous 
Very pale 
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A thin layer of dentine was seen in the initial stages 
of tooth development which subsequently showed 
changes similar to those described in the formation of 
mesodermal enamel' -•. On the outer side of this 
dentine, an amorphous matrix could be seen, forming 
after the initial dentine; it frequently becomes detached 
from the dentine surface, and may be lost in the pre
paration of tho section. This matrix stained differently 
from the dentine proper and its outer layer, being very 
basophilic in haematoxylin and eosin staining but com
pletely unstained by reticulin and collagen stains (Table I). 
It is thus reminiscent of the enamel matrix of reptiles and 
mammals and can be considered an ectodermal tissue. 

Fig. 1. Longitudinal section of tooth germ of Latimeria chalumnae. 
Note the early dentine (a). Ectodermal enamel matrix is visible (arrows) 
and in one place has become detached. Haematoxylin and eosin, x 100. 

There is disagreement about the type of enamel found 
in the amphibia. Kvam3 •4 considers the tissue to be 
mesodermal in origin, while Kerr2 and Soule5 have shown 
that ectodermal enamel is formed. Kerr' reports, how
ever, that in teeth of larval amphibia there is mesodermal 
enamel, although he does point out that the distinction 
may not be as significant as it first scorns because tho 
odontoblasts in the urodeles are of neural crest origin and 
so ectomesenchymal. There is no disagreement, however, 
about the enamel of teleosts and olasmobranchs being 
mesodermal. 

That crossopterygian enamel should be ectodermal in 
origin shows that this tissue evolved very much earlier in 
the crossopterygian-tetrapod line of evolution than was 
at first thought. Palaeohistological investigation would 
indicate further at what time this tissue arose. Freshly 
and corrcct.Jy fixed material for detailed histochemical 
and electron microscopic studies will shed further light 
on the problem. 

State University of New York, 
Department of Oral Biology, 
Buffalo, New York I4226. 
Received December 30, 1968. 

WILLIAM A. MILLER 

'Miller, W . A., and Hobdell, Jlf. H. , Arch. OralBio/., 13,1289 (1968). 
'Kerr, 1'. , l 'roc. Zoot. Soc . Lond., 133, 401 (1960). 
'Kvam, 1'., Acta Odont. Scand.,18, 503 (1960). 
'Kvam, T., Norske Tandlaegforen. Tid., 56, Suppl. (1946). 
'Soule, J.D., Bull. S. Calif. A cad. Sci., 65, 193 (1966). 


	Tooth Enamel of Latimeria chalumnae (Smith)

