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Separation of amino acids as mansyl derivatives on polyamide fayers 
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Co-y et al.’ introduced the sulphonamide derivative N-methyl-2-aniline-6 
naphthalenesulphonyl chloride (mansyl chloride) into tlik chemistry of N-terminal 
amino acid labelling of proteins. From the structure of mansyl chloride (see Fig. l), 
it would be expected to have the same properties as t&e commonly used dansyl 
chloride (see Fig. 1) from the point of view of its sensitivity and reaction with amino 
acids, and th-us would seem to offer no obvious advantage over dansyl chloride in its 
application. However, a knowledge of the chromatographic behaviour of mansyl 
derivatives is important in t-hat it would allow the comparison of data on the use of 
dansyl chloride to suggest the presence of a substance in a sample where only smail 
amounts of material are available. As far as we are aware, no chromato,sraphic data 
on the fractionation of mansyl derivatives exisP. 
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Fig. I. Structures of dmsyl ch!oride and lzransyl chloridel. 

MATERIAL AND METHODS 

L-Amino acids and indoles -were purchased from Serva (Heidelberg, G.F.R.). 
Common laboratory chemicals were obtained from E. Merck @armstad& G.F.R.). 
Mansyf chloride was a gift from Professor 3ecke,r, Qregon State University, U.S.A. 
[I-%fLeucine was purchased from Amersham Buchler, Braunschweig, G.F.R. 
(specific activity 50 mCi/nmole). 

The method used for the formation and chromatographic separation of mansyl 
derivatives was similar to that employed for dansyl derivatives3*+. Standard amino 
acids or indoles were each dissolved in 0.05 &fNaHCG3, pH 10 (adjusted with NaGH), 
and lO+l samples (containing approximately 0.06 pmob substance) were mixed 
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thoroughly with 10 ~1 of mansyl chloride in acetone (1 mg/ml) in small glass tubes. 
Mixtures of substances were mansylated in a similar way. Thereafter, the samples 
welt incubated in the dark at 37” for 30 tin and were then dried in VCZCKO. Each 
sample Was redissolved in LO ~1 of acetone-acetic acid (32) and an aliquot was 
applied carefully to the corner of a 3 x 3 cm polyamide layer (Mikropolyamid 
F 1700, Schleicher & Schi.iPl, Dassel, G.F.R.) with a glass capillary. 

Micro-cbromatograms were developed by the ascending technique in covered 
.50-m! beakers. Chromatographqr in the first dimension was carried out with benzene- 
acetic acid (9 : I) and in the second dimension with ethanol-water-acetic acid (5 : 5 : I). 
The solvent mixtures were renewed for each run and prepared fresh daily. [W]Leucine 
was dansylated and mansylated as described above. These derivatives were subse- 
quently separated from dansyl-OH, dansyl-NH, or mansyl-OH and mansyl-NH, on 
5 x 5 cm polyamide layers using the solvent system described previously for the 
dansyl derivatives”*‘, and the solvent above for the mansyl derivatives. The derivatives 
of dansyl-[x4C]Ieucine and mansyl-[r%]leucine were each suspended in a number of 
different solvents (cyclohexane, chloroform, Zpropanol, acetone, methanol) and the 
radioactivity in a defined amount was determined by scintillation spectrometry (the 
efficiency was monitored by the external standard method). As the specificity of the 
original [W]leucine was known, the absolute amounts of mansyl-[14C]leucine and 
dansyl-[W]leucine in each of the solvents could be established. Thereafter, the 
fluorescence of each derivative in the different solvents was measured in a Turner 
Model 210 spectroituorimeter and related to content of the derivative present (see 
Table I). 

RESULTS AN-D DISCUSSION 

Fig. 2 is a 3 x 3 cm micro-chromatogram showing the separation of a number 
of mansyl derivatives. Most of the ainino acids essential for the chromatographic 
identikation of end-groups of proteins and peptides, or those thought to have trans- 
mitter roles5, are separated by this chromatographic system. Moreover, the neuro- 
transmitter 5-hydroxytryptamine and its metabolites 5-hydroxytryptophan and 5- 

TAJ3LE I 

RELATIVE FLUORESCENCE OF DANSYL-Ebr’C]LEUCINE AND MANSYL-[l-‘aC]LEU- 
CINE 
With dansyI-[l-*a~lIeucine, excitation was at 350 run, while mansyl-[l-“C]leucine was excited at 
330 nm. All 6luorescen ce measurements were corrected for solvent fluorescence and mean values from 
2-3 spectra are reported. 

Sdvenf Dam+f I-‘4C_lfeucine Mansy~-fi-‘4Cjlerrcine bfa 

Fhotescence Retotive Fluorescence Relative 
inaxhuun (nm) jhotescence (a) maximunz (run) puOrescem* (b) 

Cyzl&~mIle 480490 314 4.40 458 1.5 
Chloroform 500-510 246 455460 615 2.5 
2-Propanol 510-51s 153 455-465 489 3.2 
Acetone 510-520 128 475480 89 0.7 
Metharal 513 I05 480 119 1.1 
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Fig. 2. Micro-chromatogram showing -positions of mansyl derivatives. The direction of cbr~milta- 

p-qyhic development using lxxuenticetic acid (1st dimension) and ethanol-water-acetic acid (2nd 
dimension) are indicated by the arrows. S = starting point; P = marisyl_OH; 2 = rl%?UtsyitaKkle; 
3=roansyWdine; 4= mansyl-S-hydroxytryptophan; 5 = man&serotonin; 6 = maznsyltry&o- 
phan; 7 = mansylaspartic acid; 8 = mansyltyrosine; 9 = mansyIglutamic acid; 10 = IIXBIS~~CYS- 

tine; 11 = mansykerine; 12 = mansylthreonine; 13 = mansylglutamine; 14 = mansylcystine; 
15 = mansyE~-aminobutyric acid; 16 = mansylomithine; 1’7 = mansyIargkke; 18 = maosytiy- 
sine; 19 = mansylhistidine; 20 = maasylornithine; 21 = mar&-S-hydro_xyirtdoI-tic acid; 22 = 
mansylglycine; 23 = mansylalanine; 24 = maosyl-NH1; 25 = mansylmethionine; 26 = mansyl- 
phenylalanine; 27 = mzmsylleucine and mansyiisoleucine; 28 = mansyIvaline; 29 = marwlproIine; 
30 = mswsylputrescine; 31 = mansylhistidine; 32 = mansyltyrosine; 33 = mansyllysine. The 
individual mansyl derivatives of serotonin, histidine, tyrosine and omithine were not identified. 

hydroxyindoleacetic acid are also easily resoived. All of the mansyl derivatives 
fluoresce blue under UV light, and the reaction by-products mansyl-OH and muisyb 
hW, are dearly separated. 

Although the optimal reaction conditions between ammo acids and man& 
chloridewere not examined in detail, they appear to be similar to the reaction between 
dansyl chloride and amino acids3*“s6 using identical reaction conditions (reaction 
time, concentration of reaction products, incubation temperature and pH). Thus, as 
in the reaction between dansyl chloride and tyrosine3*‘*q two reaction Products of 
mansyltyrosine were formed (probably N- and bis-compounds). However, the chro- 
matographic nobilities of dansyl and mansyl derivatives of the same compounds 
were very diBerent. For example, water-formic acid (100:3) is a common chromato- 
,oraphic solvent system for the fractionation of dansyl amino acids on polyamide 
layers3*a*‘, yet mansyl amino acids did not migrate in this solvent system It is this 
difference in the chromatographic properties of mansyl and dansyi substances of the 
same compounds that seems to be important, for it can be exploited in order to 
characterize substances in samples available in only limited amounts. 

To assess the relative sensitivity of their detection the mansyl and dansyl deriva- 
tives dansyl-[14C]leucine and mansyl-[laleucine were dissokd in various solvents 
and the maximum fluorescence was determined with-a spectroBuorimeter (Tkbie a. 
Under the conditions used, the mansyl derivative exhibited 2 srightly greater.fiuo- 
rescence than dansylleucine in cyclohexane, chloroform and %propanoI, ahhough 
this diff’rcnce would appear to be an insignificant factor. No ditTerence was found 
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it. acetone and. methanol, where significant reduction would be expected owing to 
the greafer polarity of the solvents. 

Although these results are preliminary, it is clear that man@ derivatives, like 
dansyl derivatives, can be fractionated from one another OII 3 x 3 cm polyamide 
layers. Moreover, the sensitivities of the mansyl and dansyl derivatives are of the 
same order. IQ is therefore suested that the value of mansyl chloride lies essentially 
in its use as an independent derivative for the comparison of data where dansyl 
chloride has been used, especially when o~Iy limited amounts of material are avail- 
able. Otherwise, mansyl chloride offers no advantage over the commonly used dansyl 
chIoride3***6*7, although it may be possible to produce it commercially with a higher 
~ueciiic activity. 
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