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Pyruvate decarboxylase, electrophoretlcally Isolated from brewer’s yeast and wheat germ, was resolved mto 
LX- and P-chains by SDS electrophoresis on polyacrylamide gel gradients The chains were analysed for 
ammo acid compostion by routine methods Tryptophan was assayed without chain separation using the 
280/288 nm absorbance in 6 M guamdme HCI Considerable differences found between Z- and /?-chains rule 
out the hypothesis that fi-chains orlgmate from a-chains by proteolytlc removal of a short piece of cham 

Thus. the recently isolated structural gene for yeast PDC cannot suffice for coding both chams 

Pyruvate decurbosyluse Subunit structure Ammo acid composltlon 
Wheat germ 

Thlamm dqhosphate Brewer’s yeast 

1 INTRODUCTION 

Upon removal of its cofactors thiamm 
diphosphate and Mg*+ at pH > 8, tetrameric holo- 
PDC reversibly dissociates into mostly dimertc 
apo-PDC [ 1,2]. In high-resolution SDS-poly- 
acrylamtde gel electrophorests (PAGE) of PDC 
from brewer’s yeast [3,4] and wheat germ [5], two 
types of polypeptide chains were separated which 
differ slightly m size (MI(a) = 63 000-65 000; M@) 
= 61000-62000) and also in dyeing intensity (a > 

fl) with Coomasste brilliant blue, and thence 
possibly m their quantity. This led to the assump- 
tion [6] that P-chains may be produced from CX- 
chains by limited proteolysis, either phystologtcally 
or as preparation artifacts. Further support for 
this view came from DNA experiments [7,8] 
demonstrating m a haploid yeast the existence of - 
so far - only one structural PDC gene of -2.0 kb 
length, which 1s about the size necessary for coding 
one of the PDC chains. To prove the hypothesis, 

* To whom correspondence should be addressed 

Abbrevratron PDC, pyruvate decarboxylase (2-oxo-aad 

carboxy-lyase, EC 4 1 1 1) 

amino acid analyses were run on the PDC chains 
from both sources. 

2. MATERIALS AND METHODS 

Brewer’s yeast (Saccharomyces cerewslae var. 
carlsbergensis), washed and pressed, was obtained 
from Feldschlosschen-Braueret AG, Rheinfelden. 
Fresh (unheated) wheat germ (Trrtlcum aestrvum) 
of West European origin (mixture from various 
areas) were purchased from Dr Rttter GmbH, 
Koln-Deutz. All chemicals were of analytical grade 
unless otherwise stated. 

PDC was extensively purified from fresh yeast 
[9] and from wheat germ ([5], cf.[lO]). The final 
purlftcatton step was native electrophoresis on 
concave polyacrylamide gel gradients [ 11,121, 
followed by activity-staining with dianilmoethane 
[ 131. The PDC-containing gel slices were crushed 
and extracted with 1% SDS [14]. Electrophoresis 
of the concentrated extracts on SDS-polyacryl- 
amide gel gradients [ 1 l] resulted m chain separa- 
tion, detected by Coomassle brilliant blue stammg 
[ 111. Extra gel slices containing LY- and P-chains of 
PDC prepared from a similar yeast (VEB.Braueret 
Wernesgrun, DDR) were obtained from Dr M 
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Fig 1 Ammo acid composltlon (mol%) of cy- and ,&chams of pyruvate decarboxylase from brewer’s yeast and wheat 
germ. Trp contents are only given for the natural mixture of chains. 
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Sreber and Professor Dr A. Schellenberger, 
Umversrty of Halle. 

Hydrolysis of the PDC-chain containing gel 
slices [15] failed to allow rehable analyses of the 
basic ammo acids. Thus, the minced gel slices were 
extracted with SDS-NaHCO3 solution [16] and the 
extracts freeze-dried. Hydrolyses of the extracts 
was performed under exclusion of oxygen with 
6 M HCl containing 1% thioglycollic acid [15] at 
115°C for 24, 48, and 72 h. No time-dependent 
losses of Ser, Thr, Tyr, His, Met, or Arg were 
observed, but Trp was fully destroyed, and Cys 
was barely detectable For exact Cys determma- 
tions, ahquots of the samples were oxrdrsed with 
performrc acid prior to hydrolysis [17]. For amino 
acid analyses, a Biotromk LC-6000E with 6 x 
220 mm Durrum DCdA column was used. Quan- 
tttatron was performed by post-column derivatisa- 
tron either with nmhydrm and colorrmetry or with 
o-phthalaldehyde and fluortmetry. Attempts at 
saving Trp by hydrolysis with mercap- 
toethanesulfomc acid [18] led to deteriorated 
separations. Therefore, Trp was only assayed by 
photometry of the unhydrolysed natural mixture 
of chains at 280/288 nm in 6 M guamdine. HCl 
[ 191, using hen egg white lysozyme as standard 
with 6 Trp/mol. Additional amino acid analyses 
were run on holo-PDC samples from both sources 
without previous chain separation. 

3. RESULTS AND DISCUSSION 

The obtained amino acid compositions of (Y- and 
P-chains of yeast and wheat germ PDC are shown 
m fig.1. No difference was found between PDCs 
from the two yeasts. The values found for holo- 
PDCs agreed with those of ((~+,&)/2. For yeast 
PDC, they confirmed earlier values [6,20] of Asp, 
Ala, Tyr, Lys, HIS, Arg, and Trp within the limits 
of error, although these analyses had been done on 
less pure and partially degraded PDC, but showed 
considerable differences for Ser, Pro, Gly, and 
Phe, and small differences for the other ammo 
acid residues. 

The observed differences between a- and /3- 
chains of both PDCs tend to have the same sign, 
but not always the same magnitude. For several 
residues then sign and magmtude are far from be- 
ing compatible with the hypothesis that mere pro- 
teolytic removal of a short piece of chain could 

producefl from cy (see Ser, Pro, Gly, Ala, Arg, and 
particularly Phe). Therefore, the two chains must 
be coded by drfferent structural genes having at 
least partially different DNA sequences. These 
genes may well be located on allehc chromosomes 
in the drploid yeast and the hexaploid wheat whrch 
served as sources for the PDCs mvestigated here, 
but further search appears necessary in order to 
find and elucidate a second structural gene for 
PDC even m haploid yeasts. 
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