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Thin-layer chromatographic demonstration of aspartylglycosylamine and a 

novel acidic carbohydrate iir human tissues 

The occurrence of aspartylglycosylamine (z-acetamido-r-(/?‘-L-aspartamido)-r,z- 
dideo:.y-@-D-glucose (AADG)) in the urine of some mentally retarded patients has 
been reportedl. This condition, aspartylglycosaminuria (AGU), seems to constitute 
a special clinical entity with charkcteristic clinical features and a decreased activity 
of aspartylglycosylamine amido hydrolase 3, We reported earlier a cbromatographic 
procedure for the isolation of AADG from’urines, and in the present paper we demon- 
strate the presence of AADG and also of a novel,acidic carbohydrate in the brain and 
liver of AGU patients. 

Small pieces of brain cortex and liver were obtained from one deceased AGU 
patient (female, age 29 years) and from two controls (male, 58 years, and female, 13 
years). Free amino acids and peptides, including AADG, were extracted with 70 yO 
ethanol”. ‘To exclude possible artifacts, both brain and Ever specimens were also 
bomogenised in water (I : IO w/v) and deproteinized with 12.5 Yo trichjoroacetic acid 
(TCA). In order to avoid even, TCA-induced artifacts, parts of a.11 sa,m&es,were mere- 
ly homogenized in water’ as above, dialysed overnight at 4”, freeze-dried’. and again 
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Fig. i. ‘Tti,b-ditieiko~al chronktogramg of the ‘free” nzi&b i&c& of l&aih co&d’ spo&ne~s. 
(a) Aspartylglycosaxninuria, with a distinct’ AADG spot (arrow). (b)‘ Control. 
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dissolved in water. All three types of sample were then subjected to the chrornato- 
graphic procedure described below. * 

Prepared cellulose layers (E. Merck, Darmstadt, G.F.R.) were developed in 
+butanol-acetone-acetic acid-water (35 : 35 : IO: 20) (ref. 5) in the first dimension and 
in pt-butanol-pyridine-ethyl acetate-water-acetic acid (50: IO: 20 : 20 : 20) (ref. 6) in 
the second dimension. The plates were stained with ninhydrin (0.5 Y& in acetone), 
They were first heated at 45 o for 5 min and then at I IO O for a further 5 min., 

Fig. 2. T,~p’+limcnsional chromatogmms of the free amino acids of liver specimens. (a) Aspartyl- 
glycosam!nuria, with & strong AADG spot (arrow). (b) Control. 
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A distin@jrov.m spot, corresponding to that of AADGT;i+ppeared after the first 
1 heating, and t,he’ c&our assumed a more greenish-blue tint‘,“after the second heating. 

The & value of the spot was 0,08-o.o5. It was detected in”a AGU brain specimens 
but in none of th~,~~ntrol.s (Fig. I). An identical spot was observed in all AGU liver 
specimens;’ and it .w& again missing from the controls (Fig. i),: Co++romatography 
with pure AADG anc@$ characteristic greenish-blue colour ejccluded all other pep- 
tides and amino acids:i& three extraction methods gave sim.ilax%$.uts. 

The same brain and liver samples were further chromatographed on prepared 
silica gel plates (E. Merck)’ using a one-dimensional run in N-butan’ol-acetic acid- 
water (50: 25 : 25) (ref., 7) for .45 min, staining with ‘a diphenylamin,$reagenta ,and 
heatjng for 20 min at ‘iooo. This, technique produced an unidentifi’ed,‘,brownish spot 
(RF 0.‘~3)).that was missing fr0m.th.e control samples (Fig. 3). Isolation of this com- 
pound from thegel and its subsequent hydrolysis revealed that one of its constituents 
was again AADG, in addition to N-acetylneuraminic acid (NANA), hexosamine, and 
one ,or two’ bands in the area of uranic acid residues (in thin-layer chromatogra$hy). 
Its.,det.ailed biochemical structure is at present under more carefnl investigation. Tt 
has been found also in the urine of AGU patient@. 
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Disclcssdoia 
AADG was not detected in one AGU brain biopsy specimen when an automa- 

ted amino acid analyzer (Unichrom, Beckman) was usedlo. This may be due to a lower 
sensitivity of the column ckromatographic system for AADG, or to other differences 
in the analytical methods. Column chromatographic analysis~has not yet been per- 
formed on the AGU autopsy specimens. 

Fig. 3$ Onecliincnsionnl chromatogram of tho aciclic carbohydrates of AGU (left) and contyzol liver 
specimens. Note the extra band in the RGU liver (first band above the origin). 

To our knowledge this is the first time that AADG has been shown to be present in 
human tissue, and it is probable that the acidic carbohydrate has never been charac- 
terized before. Together they seem to form the main lysosomal storage material in 
AGU, and their amounts in normal human tissues may be negligible or they may be 
completely absent. 

The,present findings again emphasize the value of simple but sensitive chroma- 
tographic methods in the detection and further characterization of biochemical ab- 
normalities. 
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