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The chromatographic procedure which is most often employed in conjunction
with the Edman-Dns technique! for sequencing peptides is two-dimensional thin-layer
chromatography on polyamide sheets using the water—formic acid (200:3)-benzene—
acetic acid (9:1) solvent system of Woods and Wang?. These workers also listed three
other solvent systems which they termed “effective” but these have not found wide-
spread use. In addition, Hartley® has described a solvent system (1 N ammonia-
ethanol, 1:1) which is capable of separating basic Dns-amino acids when used as a
“third solvent” on the two-dimensional chromatograms. A solvent has been de-
scribed?*, also used as a third solvent, to be used for the separation of Dns derivatives
of acidic amino acids and hydroxyl amino acids. Of these solvents, figures have been
presented for the two-dimensional system?® but no figures or tables of R values
have appeared for all Dns-amino acids in any of the other systems.

It should be pointed ou: that far more solvent systems have been developed
for the separation of Dns-amino acids on silica gel than on polyamide sheets—'3.
Some of these sysiems are very effective and solvents can be selected for general
separations of Dns derivatives or for the separation of any group of Dns-amino acids.
However because the Dns-amino acids are rapidly destroyed on silica gel but are
much more stable on polyamide®*¢, and because very low amounts of Dns-amino
acids can be detected on polyamide sheets cut as small as 5 cm square, polyamide
sheets have now largely supplanted silica gel for the ideatification of Dns-amino acids.
Our discussion will, therefore, be limited to those solvents which are known to be
useful on this support.

We considered it useful to determine the Ry values of the Dns derivatives of
commonly occurring amino acids in all the reported systems and to develop new
solvent systems which would yicld vuseful separations of basic acidic and hydroxyl
derivatives in the presence of other amino acids without resorting to the “thn:d sol-
vent” systems of Hartley? and Magnusson®.

MATERIJAILS

The polyamide sheets were microlayer preparations obtained from Brinkmann
Instruments (Westbury, N.Y., U.S.A.). These were trimmed to 9 X 9 cm before use.
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The Dns amino acids were obtsained from Schwarz/Mann (Orangeburg, N.Y., U.S.A))
or were synthesized according to Gray®. The solvents were analytic grade reagents.

RESULTS AND DISCUSSION

Table I lists the R values for eighteen commonly occurring Dns-amino acids
in several solvent systems. The relative Rp values in the benzene-acetic acid system
(A) of Woods and Wang! and the new toluene-containing systems (B and C) are
very similar. The advantage of the new systems is the substitution of toluene for
benzene resulting in 2 much less toxic solvent. Since these solvents are used routinely
in many laboratories a long-term low-level inhalation by workers can reasonably be
expected. Such exposure to benzene has been shown to be capable of causing bone-
marrow depression, aplastic anemia and leukemial!. In some applications, where
prolonged exposure to the solvents is likely, it may be desirable to substitute one
of the toluene systems for the benzene system”.

TABLE I

Re VALUES FOR Dns-AMINO ACIDS IN VARIOUS SOLVENT SYSTEMS ON POLYAMIDE
SHEETS

Solvent systems: A = benzene—acetic acid (9:1); B = toluene-acetic acid (9:1); C = toluene—ethanol-
acetic acid (17:1:2); D = water—formic acid (200:3); E = water-ethanol-ammonium hydroxide
(17:2:1); F = ethyl acetate-ethanol-ammonium hydroxide (20:5:1); G = water—ethanol-ammonium
hydroxide (14:15:1); H = n-heptane-n-butanol-acetic acid (3:3:1); I = chlorobenzene-acetic acid
(9:1); J = ethyl acetate-methanol-acetic acid (20:1:1). All of the proportions are based on volume.

Dns-amino acid Rr in solvent system

A B C D E F G H I J

1 Ala 053 048 049 069 069 057 08T 068 043 079
2 Arg 005 003 005 091 039 009 076 022 001 006
3 Asp 008 007 010 069 088 010 088 037 012 0.19
4 Cys 003 003 004 019 043 022 078 0069 003 006
5 Glu 015 010 0©015 066 088 002 0838 034 005 030
6 Gly 032 021 032 069 063 048 080 048 028 069
7 His 007 005 013 095 076 032 084 036 006 018
8 Ile 077 054 065 040 057 071 078 076 060 084
9 Leu 070 049 059 034 057 071 078 075 054 0.280
10 Lys (mono) 035 021 038 022 009 063 072 658 009 079
11 Lys (di) 053 037 048 078 069 035 082 040 039 076
12 Met 052 036 051 043 059 068 08 062 055 081
13 Phe 057 038 053 031 043 068 077 062 051 081
14 Pro 08 066 071 055 074 046 084 075 069 090
15 Ser 012 007 016 0381 071 049 032 042 010 044
1€ Thr 015 010 026 08T 074 057 082 056 016 036
17 Tyr 063 047 061 000 000 084 073 065 058 091
18 Val 072 0356 061 047 067 071 081 080 061 088
19 Dns-OH 000 001 000 051 054 016 074 000 904 004

20 Daos-NH. 051 038 047 071 017 095 049 060 040 091

* Editor’s note: Please note that toluene is also toxic.
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The other new solvents presented in Table I offer the advantage of versatility.
The basic solvents E and F give a good separation of basic Dns-amino acids. While
the separation of aliphatic and aromatic derivatives is not very good it is much better
than in solvent G the ethanol-1 N ammonia system of Hartley®. These are the first
basic solvents of general utility to be described for the separation of Dns-amino acids
on polyamide sheets. .

In situations where if is desirable to obtain a two-dimensional chromatogram
of a sample it is now possible to run one dimension in an acidic solvent and the
other in a basic solvent. Such chromatograms are shown in Fig. 1B, C, D and F.
Using these systems the separation of basic amino acid derivatives, in the presence
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Fig. 1. Thin-layer chromatography of Dns-amino acids on polyamide sheets. Solvents: A, horizontal,
water-909{ formic acid (200:3), vertical, toluene-acstic acid (9:1); B, horizontal, water-90%; formic
acid (200:3), vertical, water-ethanol-ammonium hydroxide (17:2:1); C, horizontal, water—ethanol—
ammonium hydroxide (17:2:1), vertical, toluene-acetic acid (9:1); D, horizontal, toluene—ethanol-
acetic acid (17:1:2), vertical, ethyl acetate—ethanol-ammonium hydroxide (20:5:1); E, horizontal,
water-90 % formic acid (200:3), vertical toluene-ethanol-acetic acid (17:1:2); F, horizontal, water—
9094 formic acid (2090:3), vertical, ethyl acetate—ethanol-ammonium hydroxide (20:5:1). All of the
proportions are on a volume basis. The numbers in the figure represent the Dns-amiro acids listed
in Table I. Approximately 0.5-1.0 amole of each derivative was applied.
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of other amino acids, does not require the use of a third solvent. Only system E
gives a good separation of the acidic Dns-amino acids without the use of a third
solvent, although a slight separation is also seen with system D. Dns-Fhreonine and
Dns-serine are also resolved in this system. System D would appear to be of general

utility comparable to the standard systcm of Woods and Wang' or system A. Thus
a solvent combination can be chosen on the basis of the amino acid content of the

peptide being studied.
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