


NOTE 169 

By using potentiometric titration, it has now been established that 1 con- 
sumes equivalent amounts of acid and base. Accordingly, 1 should contain an equal 
number of free carboxyl and amino groups. 

In order to determine unambiguously the positions of the free carboxyl and 
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Fig. 1. N.m.r. titration (a. ‘ff; b. ‘“C) of peptidoglycan monomer (PGM, l), pcntapeptide (Z), and v- 
lactoylpcntapeptidc (3). Designation of signals: Ala-l (6). Ala-4 (-•O-). Ala-5 (&), meso- 
diaminopimslic acld residue (-A-), n-lacroyl reaiduc (-A-) 





NOTE 171 

groups in l-3 have been estimated. Thus, the pK of the C-terminal alanine residues 

m 1 and 2 is 3.5, and that in 3 is _ 7 0, whereas the pK of the amino group of the 
me.%>-diaminopimelic acid residues in 2 and 3 is 8.5, and in 1 is 8.2. The pK of the 
amino group of the N-terminal alanine in 2 is 7.6. 

These results show that 1 contains only two dissociable groups, namely. the 
carboxyl group of the C-terminal alanine. and the amino group of the meso-di- 

aminopimelic acid residue at the n-chiral centrc. Contrary to the previous assump- 

tions, the carboxyl group at the (D)-meso-diaminopimchc acid residue should be 

substituted. The nitrogen analysis of 1 points to the presence of one amide group, 

and the only reasonable suggestion seems to be an amido group at the D-chiral 

centre of the meso-diaminopimelic acid residue. 

EXPERIMENTAL 

PGM (1) was obtained hy lysozyme-digestion of linear, non-cross-linked, 

peptidoglycan polymer-chains isolated from culture fluids of penicillin-treated Bre- 
vibncterium divaricntumh~7 

Anal. Calc. for C40H67N9021: N, 12.48. Calc. for C,,H,N,@,,r N, 13.88. 
Found: N, 14.03. 

Pentapeptide 2 was obtained from 1 by hydrolysis with ~-~~C~tyimuramoyi-L- 
alaninc amidase’O. The lactoylpentapeptide 3 was ohtaincd from 1 by reaction in 
aqueous ammonia6. 

Potentiometric titration was carried out with a PHM 82 standard pH-meter 
(Radiometer, Copenhagen) equipped with a TfT 80 titrator, AHtJ 80 autoburette, 
and REC $0 servograph. PGM (-5 mg) was titrated with 0.01~ HCl or 0.01M 
NaQH, and, in the former case, retitrated with 0.01~ NaOH. 

N.m.r. spectra were recorded at room temperature, for n.tM solutions in 
99.75% DZO in 5-mm o.d. tubes, with a JEOL FX 90 Q Fourier-transform spec- 
trometer operating at 89.55 (‘H) and 22.5 MHz (“C), respectively. The sweep 
width used for ‘H spectra was 1000 Hz, the pulse width was 14 or 29 ,us, the acquisi- 
tion time was 2.1 s, and the digital resolution was 0.0027 p.p.m. The sweep width 
used for 13C spectra was 5200 Hz. the pulse width was 5 ps, the acquisition time 
was 2 s, and the digital resolution was 0.056 p.p.m. Chemical shifts were measured 
relative to internal 1,4-dioxane, set at 3.65 (‘H) and 66.6 p.p.m. (‘%) downfield of 
Me&. 

The pH of the solution for n.m.r. spectroscopy was adjusted with 6~ WC1 or 
6~ NaOH, without correction for pD. 
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