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E-N-Methyl Lysine: an Additional 
Amino-acid in Human Plasma 
vvl!J have found that plasma of fasting humans usually 
eontains small amounts of a previously unrecognized 
Hmino-acid which we have tentatively identified as 
soN-methyl lysine_ We first noted the presence of this 
compound when we began chromatographing plasma 
samples from adults with a new automatic amino-acid 
ana.lyser technique" which uses an elution gradient of 
lithium citrate buffers instead of the usual sodium citrate 
buffers_ Our procedure alters the order of emergence of 
eertain amino-acids from the column, and we were sur
priRed to observe the regular appearance on chromato
grams of a small unidentified peak between lysine and 
histidine_ I-Methyl histidine, 3-methyl histidine and thc 
dipeptidcs anserine and carnosine are all eluted after 
histidine with our technique, and no knuwn ninhydrin
positive components of plasma should have been eluted 
bet ween lysine and histidine. 

\Ve isolated the unknown compound from two speci
mens of plasma, selected because they contained relatively 
large amounts of it. One of the plasmas had been obtained 
from a normal male adult, and the other from a woman 
suffering from Huntington's chorea_ We chromatographed 
a large volume of each of these plasmas on a 120 cm 
column of "Chromo beads B" resin on a Technicon amino
acid analyser, using the lithium buffer technique1 • The 
zones of column effluent calculated to contain the unknown 
compound were collected from each of the preparative 
columns before the effluent was mixed with ninhydrin 
solution in the proportioning pump. These effluents were 
desalted on columns of ' Dow ex 50 x 2', H+, by a modifica
tion of the technique of Kakimoto and Armstrong2 • 

After removal of the lithium citrate buffer, the unknown 
compound was eluted from the 'Dowex 50' columns with 
ammoniacal ethanol and taken to dryness on a rotary 
evaporator. 

We could then chromatograph or electrophorese 
small amounts of the unknown compound on paper, as 
well as study its behaviour with different procedures on 
the amino-acid analyser. Table 1 shows that the unknown 
compound and authentic e:-N-methyllysine (CaIBiochem) 
behaved identically when chromatographed on paper in 
four different solvent systems, during high voltage paper 
electrophoresis, and when chromatographed on the amino
acid analyser with three different techniques. Both the 
compound isolated from plasma and authentic e:-N
methyl lysine gave a purple colour when paper chromato
grams were sprayed with ninhydrin. Neither substance 
gave the red colour yielded by N-methyl oc-amino-acids 

Table 1. CRITEIUA eSEn IN IDENTIFICATION OF E-N-METHYL LYSINE ISOLATE)) 
FROM HUMAN PLASHA. 

Compound isolated Authentic 
Property 

n; ill (itA 
1 BuAc 

IA 
Electrophoretic mo

bilityt 
],mcrgence of peak on 

nmino~acid analy-
ser chrornatogrmn: t 

from plasma E-N-methyl lysine 
0·37 0-37 
0-28 0-28 
0-11 o-n 
0-24 0-24 

-f}7 em -6-7 cm 

J .. ysine 
0'39 
0-21 
0-11 
0'12 

-5'[) em 

60 cm sodium 11 min aft.,r om, 11 min after om, 11 min after om, 
column, 60° C 10 min before his 10 min before his 10 min before his 

120 cm lithium 33 min afterlys, 33 min after lys, 
column, 70° C 8 min before his 8 min before his 

] 20 em lithium 34 min after lys. 34 min after lys, 
column, 65° C 16 min before his 16 min before his 

* Sol:,ents used in paper chromatography were: PAA, pyridine-acetone
ammomum hydroxide-water (45: 30: 5: 20); IF, isopropanol-formic acid
wale! (75: 12-5: 12-5); BuAc, n-butanol-acetic acid-water (12: 3: 5); 
lA. Isopropanol-ammonium hydroxide-water (8 : 1 : 1). 

t Electrophoresis was. carried out on Whatman 3MM paper in 0·1 M borate 
~h~ff~;;tr'!l!?-O, for 45 mm at 3 kV (59 V/cm). -, Indicates migration towards 

t.65 (:m column of Technicon amino-acid analyser was developed with 
sodmm citrate buffers by a slight modification of standard method'. 120 elll 
eolumn was developed with lithium citrate buffers, at 70° C for last 14 h of 
chromatogrmnt, or at 650 C for last 14 h. 

Orn = ornithine, lys = lysine, his = histidine. 
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when sprayed with p-nitrobenzoyl chloride and pyridine3 _ 

The unknown compound was not altered by hydrolysis 
in 6 N hydrochloric acid for 16 h at 1l0° C. Thus it seems 
highly likely that the compound isolated from plasma 
of fasting humans is soN-methyl lysine. 

Ambler and Rees· were the first to report natural 
occurrence of s-N-methyllysine; they found this amino
acid in acid hydrolysates of flagellin from Salmonella 
typhimurium. Later Murray· identified s-N-rnethyllysinl' 
residues in acid hydrolysates of histones prcpared from 
calf and rabbit thymus, livcr and kidney. To our know
ledge, this amino-acid has not been reported prcviousl.\
in free form in either tissues or physiological fluids. its 
presence in blood plasma could easily be nlissed because, 
soN-methyl lysine is eluted simultaneously with lysill" 
in the standard short column proceduro on the Tedmicoll 
amino-acid analyser Crable 1). When amino-acid analyses 
are perfoI'Illed on the two column system7 , e:-N-methyl 
lysine appears as a shoulder on the descending side of the 
lysine peak"_ Thus small amounts of this amino-acid 
in plasma could also be hidden easily by the larger a.mounts 
of lysine present, when specimens of plasma arc cxamined 
by the technique of Spackman et al. 7 • 

The concentration of e:-N-methyl lysine in thc plasmas 
of most healthy adults ranged from barely detectable 
traces to 0·003 fLmoles/ml., and was comparable in amouut 
with aspartic acid or with 3-methyl histidine in human 
plasma. Three healthy adults out of twenty examined 
had fasting plasma concentrations of <:-N-methyllysine of 
approximately 0·01 fLmoles/ml. In adults suffering from 
Huntington's chorea or from chronic schizophrenia, We' 

found fasting plasma levels of this amino-acid to be 
higher; approximately half of these pati!'nts exhibited 
concentrations of 0·01 to 0·02 fLmoles/ml. The plasma of 
such patients contained almost as much <:-N-methyllysine 
as it did methionine or oc-amino-n-butyric acid. We have 
not detected e:-N-methyl lysine in specimens (2'0 mI.) of 
cerebrospinal fluid obtained froIn normal adults or frolll 
patients with Huntington'S chorea. 

Presumably free e:-N-methyl lysine in blood is derived 
from the degradation of histones. Whether the increased 
amounts of this amino-acid in the plasma of some patient.s 
with serious mental disease reflect abnormalities in endo
genous metabolism of histones, or are related to the 
psychotropic drugs given to these patients, or to other 
environmental factors, merits further investigation. 
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Present Knowledge concerning the 
Amino-acid Sequence of 
Cow K-Casein 
IN a recent article, Hill and Wake1 suggested that th!' 
basis for the micelle stabilizing property of cow x-casein 
was its amphiphile nature, for the N-terminal two-thirds 
of the molecule were hydrophobic a.nd thc C-tcrminal 
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