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Note 

lmpr&d conversion of thiazolinones to phenylehiohydantoins during amino 
acid sequence analysis 

A. s: INGLIS 

Division of Protein Chentis!ry. CSIRO. Parkvilie (Meiboztrm?) ~ Victoria 30-Q (AusirdiQj 

(First received December 1st. 197.5; revised manuscript received February 9th, 1976) 

In a recent paperr a simple method was described for converting 2-aniline-E 
thiazolinone derivatives of amino acids (ATOs) to the more stable 3phenyl-2-thio- 
hydantoins (PlHs) prior to thin-layer chromatography (TLC). A concentrated sample 
of the AT0 extracted from the protein sequenator was applied to a TLC plate of 
silica gel, 1 ~1 of heptafluorobutyric acid w2s applied at the same point and the PTH 
was formed on heating the plate at 140” for several minutes. The heat conversion 
procedure has been found well suited .to routine sequencing of proteins and is eco- 
nomical in both iabour and materials compared with the HCI method’. However, the 
HCl procedure was preferable for conversion of ATO-Ncphenylthiocarbamyl (PTC) 
lysine (which was converted to three products) and ATO-tryptophan; also, when 
using the procedure developed for peptidess the larger amounts of Quadrol salts 
present in the samples adversely affected the heat conversion process. 

The following modified procedure overcomes the earlier limitations of the 
heat conversion method. The extract from the sequenator was dried in a stream of 
nitrogen and dissolved in 100 ~1 of 1,Zdichloroethane plus 1 ~1 of pentafluoro- 
propionic acid containing 5 mg/ml dithiothreitol. An appropriate aliquot was slowly 
loaded onto an aluminium-backed silica gel plate (Kieselgel6OF254, Merck) using 2 

multispotter (Unimetrlcs, Joliet, Ill., U.S.A.) with the heating strip at approximately 
70”. After loading, the TLC plate was covered with a 20 x 20 X 0.4 cm glass plate 
and heated at 140” for 10 min. 

The presence of dithiothreitol and the exclusion of the atmosphere from the 
silica gel plate should significantly decrease the possibility of desulphuration of the 
thiocarbonyl groups by oxidatior? eiffier during loading or during heating at 140”. 
The lysyl derivative, which also has a thiocarbonyl group on the side chain, would be 
more susceptible to such oxidation than +&e other amino acids. Addition of the acid 
cataljrst to the concentrated solution of the AT0 prior to spotting on the plate 
eliminated the problem associated with peptide sequencing. Presumably with the 
earlier method the samples were decolmposing during loading onto ‘he plate. It should 
also be noted that the more volatile pentafluoropropionic acid, which is now used 
routinely in the s,Tuenatolj, was su-bstituted successfully for the heptafluorobutyric 
acid. 1,ZDichloroethane containing the perffuoro acid was found to extract the 
ATOs of hi&dine and arginine satisfactorily from the dried extract with the advantage 
that it does not extract other polar material; the latter otherwise shows up at the 
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origin of the silica gel plate or, after hydrolysis of the extract in hydriodic acid, on 
the amino acid chromatogram. 

. 
Fig. 1. UV photograph of TLC plate after chromatography of heat-converted .4TOs from the se- 
quenator. The PTK-Is shown, beginning from the left lane, are those from Iysine, serine, isoIeucine, 
phenylalanine, giutamic acid, aspartic acid and tryptophan corresponding with residues 1, 2, 3,4, 5, 
10 and 11 of a duck ea yolk protein (0.4f~mofe). Loadings were loft1 from 100,ul of 1.2-dichloro- 
ethane except for residue 2 (se&e) which was 30 f+. The plate was developed with 1,2_dichloroethane- 
acdic acid (60:7) as recommended in ref. 5. 

Fig. I shows the ultraviolet (UV) photograph of a TLC plate obtained with 
the modified method using the extracts from selected cycles of a sequenator analysis 
of apovitel!enin I from the egg yoik of the duck’. The PTK-derivatives shown in the 
photograph correspond to residues 1 (Lys), 2 (Ser), 3 (Ile), 4 (Phe), 5 (Glu), 10 (Asp) 
and 11 (Trp). The minor spot for residue 11 is due to overlap of residue 10. It is clear 
that the yield of PTH-(N,PTC) lysine is comparable with those of other stable 
amino acids in marked contrast to the earlier method’. Better yieIds of PTH-trypto- 
phan were also obtained with the modified method. The yellow products obtained 
with the earlier procedure on conversion of tryptophyl and seryl residues were also 
evident on this plate. The multiple spots obtained for the set-y1 residue (cycle 2) are 
characteristic although there is us*ually more of PTH-dehydroserine (the heaviest spot 

close to the lysyl derivative) and less of the other products. 
A semi-quantitative comparison can be made of the yields of PTHs using the 
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TLC se_ns obtar‘ped with a Shkadku duaE wave fen&i scake&7&~ a&f 320 I&. 

The scms oft& first &ee lanes of the plate shown in Fig 1 a-e S@st+4 &Fig Z. 

h a.greem&t with the conclusions from the photpgrq& the && he@@ of the s-i 
at -m run sGtolfi &at the yields ofTTEG@J~~J @sine and PTEGsoieti~~e~at cy&5s 
1 and 3 &e similar. For the se@ residue {_&c& 2) the scm at.32(I im shbws-t&t three 
of tie products a&o a6soFb Srongfy af this w&ebng& TTHkfe~yd&etine- heeing- 
t:le~ major one. A heating ~riod of 5-N tin at E&3- w+s fbmid to -&vg~ best restits 
viith the earlier method but w%h the present method the TE~_sca& shtiwed-that at 
least 10 nin_heating at 140= was essentkxl for complete conversiorr of& ATOs of 

&sine and tryptophan. Yields &the products were not changed ma&ed?y~a&r-a 
f5-tin conversioti period. The profite for the serine residue chkged signikantl~ 
with changes in the heat conversioa time. After a 5-r&n heating period at 140” the 
t&e components absorbing at 320 nm -were the major products; on heating for 
15 min 211 the 270 nm bands decreased but there was a concomitant increase in the 
320 IM absorption of the ITH-dehydro derivative ahead of PTH-(N,-pTc) lysine. 
Edentication of S-carboxymetylcysteinyl residues is msatisfactory after conversion 
at 140’ &cl the AT0 must be converted at lW” for good results. 
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