
Coupling of the Edmzn degradatk wi+Jz darrsylation of N-terminal residlres 
has become increzsingiy pop&r as a ;echnique of mama! peptlde sequencing. NE- 
merous methods have been developed for the scparatioo of Dns*-amino acids (for a 
review see refs. 3 sod 2) among which t&n-dyer chromatography (TLC) is the most 
widely applied, beczase of its sensitivi@“. There iLTe several solvefit systems for two- 
-dimensionzl chromatography of Dns-amino acids -3*64. Those devetoped by Woods 
and wz9g7 and modified bji Martleyz oKer the lezs;st ambiguity, because the Dns- 
amino acids are w<dely distributed over the two-dimensionai map. However, after 
two-dimension& chromatc~aphy may Dns-amino zclds remain rmresoked, and an 
addkional chronato~aphic step with 2 third solve& is often required. For exampfe, 
the pairs Dns-_Asp/@ns-Glu, Dns-Thr/Dns-Ser and Dns-A12/lDns-Zt'HI, and the 
quartet Dns-HlslDss-Ar~~Dns-o-Eys/Dns-E-Lys, i-LTe only separated &et 8 third 
solvent, ethyl acetate-methanol-acetic acid, is zppIied3. In this zote, we describe it 
modSed second solvent, w&h which the need for ;r ‘Third solvent can be practically 
etiminated. 

Chen-Chin polyamra, _ *a sheets were obtzined from Gxtlard-ScblesingerY Carfe 
?lzce, NJ., U.S.A. Dns-z&no acids were purchased from Pierce, Rockford, HE., 
U.S.A., with the exception of Dns-Met and I)nscarboxymethylcy~teine which were 

prepared as described by Gros and Labouesses. AH other chemicz!s were of anzlyt_kl- 
grade ptity. 

The solvents used were: 1, 1.5% formic acidT; IEM (modSed solvent II’), 
benzene-xetic acid f&5:1), to rw at ri& an&s to solvent I. In the o&inal soheat 

IF the benzene : acetic acid r2tio ~5'2s 3 : I. Or; some speci2h occasions (see Results and 
discussion), two parts of et@1 acetate were added to ten parts of solvent I&+ 
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point ca. 0.7 cm from the lower left edge of 5 x 5 cm polyamide sheets. Each pfate 
was developed in a Ml-mf beaker containing 15-20 mt of solvent and covered with 
an inverted &JO-m1 beaker. The c’hromatography was stopped when the distance 
traveled by the solvent front was CCL 3.5 cm. Development with solvent I took 3-4 
min, and with sdvent It,C ca. 5-7 min. The entire procedure, including application of 
sample and thorough air drying between application of the two solvents, requires 
less than 15 min. Spots of the Dns-amino acids which were fluorescent were located 
under a iong-wavelength Uv lamp. 

Fig. IA represents two-dimensional chromatography with solvents 1 and &. 
En contrast to the origiinal methodzp7 (Fig. EB), the pairs Dns-Asp/Dns-Glu and 
Dns-Thr/Dns-Ser were clearly resolved without Zoss of resolution of other Dns-amino 
acids. Dns-His was separated from the stirl unresolved Dns-a,~-Lys and Dns-Arg. 
Dns-carboxymethylcysteine was atso separated from Dns-OH, although Dns-cyst&c 
acid may still be obscured by the large, intensely ff uorescent, Dns-OH. Except for the 
separations of Dns-Ala from Dns-NH2 and of Dns-Arg from Dns-o- or E-Lys, EIQ 
third solvent was required. Dns-Ala and Dns-NH2 exhibited ffuorescent spots of 
&f&rent color, and sometimes they could be difterentiated on this basis withom 
further chromato,gaphy. When necessary, Dns-Afa and Dns-NH, could be readily 
separated with solvent HE of HariIef after application of solvents I and Ifsi, or by 
chromatography with ethyl acetate in solvent & (see Experimental) after sofvent 1. 

Fig. I. 1 p1 of a mixture of 100 pmoks of czch of the following DES-amino acids in 95 % ethmol was 
applied and resokd by soIvcnts I and & (A) and by solvents 1 and LL’.’ fB) as described in !3- 
perimenti: DE-Ah, Dns-Arg, Dn~x4sp, Dnscllrbox~merhyIcysteinl (CM-Cys), Dns-cysteic acid, 
Dm-GIu, Dns-Gly, DES-His, 5x-He, Dns-Leu, Dns-his-lys, Dns-E-Lys, Dns-Met, Dns-mettrionine 
sdfone (Met-S), Dns-Phe. Dns-Pro, Dns-Ser, Dns-Tnr, Dns-Trp, Dns-0-Tyr, Dns-bis-Tyr, DES-Sal 
and Dns-NE& The origin is desigmtcd by X. 




