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Such changes in pattern of the muscle lactic dehydro
genase may suggest that an in vivo diagnostic would be 
possible by electrophoretic investigations of this enzyme 
in the blood plasma. 
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Sedimentation Behaviour and Molecular 
Weight of Choline Acetyltransferase 

THE human placenta is lmown to be a rich source of 
choline acetyltransforase (acetyl CoA: choline-a-acetyl
transferase E .G. 2.3.1.6)'. Investigations have shown 
that this enzyme is very similar, in its kinetic behaviour 
and specificity, to choline acetyltransferase from other 
sow·ces. In the foregoing work and in the cow·se of 
pw·ification of the placental enzyme (Morris, D., unpub
lished) it was of interest to determine its molecular 
weight, and to compare its sedimentation characteristics 
with that of rabbit brain enzyme. 

In the investigation reported here, the sedimentation 
coefficients of placental enzyme and rabbit brain enzyme 
were compared by two m ethods, both permitting the 
examination of small amounts of an assayable component 
in a mixture. Sedimentation was carried out, either in a 
continuous sucrose gradient• or in the Yphantis-Wnugh 
partition cell". A preliminary estimate of the diffiL<>ion 
coefficifmt of rabbit brain enzyme, us ing diffusion in agar 
gel 4, has permitted the calculation of a provisional 
molecular weight for this enzyme. 

Placental enzyme, from freeze-dried homogenates of 
several placentoo, and rabbit brain enzyme from an 
acetone-dried powder, were partially purified by am
monium sulphate fractionation. Three placental and one 
rabbit brain preparations were subjected to centrifugation 
in a continuous sucrose gradient at + 3° C, as described 
by Martin aml Ames•, but using 0·04 M phosphate buffer, 
pH 6·0. The results of 4 such experiments are shown in 
Table l. 

In one experiment pig heart malate dehydrogenase and 
yeast alcohol dehydrogenase (Boehringer) were included 
as m ::trker enzymes in each tube. After centrifugation the 
tube contents were fractionated and assayed for choline 
acetyltransferase5 , for alcohol dehydrogenase• and for 
malate dohydrogenase by a modification of tho method of 
Siegel and Bing•. In t.he tubes containing placPntal 
enzyme consistent unexplained losses of marker enzyme 
occurred; the values shown for these enzymes wcro 
recorded from the rabbit brain tube only. Having located 
the positions of maximum enzyme activity, the 8 20 w 

(sedimentation coefficient) values shown were computed 
using tables of sucrcse density and viscosity, as described 
by Martin and Ames•. A partial specific volume of 
0·725 cm3/g was assumed for each en zyme. 

Tho S 20 .w value of the batch of malate dehydrogenasfl 
used was checked at, two concentrations using a modelE 
Spinco analytical ultracentrifuge. The values obtained 
wero identical (Table 1} and similar to other reported 
values for mitochondrial malate dehydrogenase'. Using 

Type of Effective 
centrifugation duration 

(h) 
- - - -· 

12·8 

Model L Spinco 
12·85 

centrifuge 
Rotor SW39 17·45 
39,000 r.p.m. 
continuous 
sucrose grad-
ient 16·57 

Table 1 

Enzyme 

-
ChAc., Placenta T 
ChAc., Placenta II 
ChAc., Rabbit brain 
Duplicate 
ChAc., Rabbit brain 
ChAc .. Placenta I 
ChAc., Placenta III 

ChAc., Rabbit brain 

Malate dehydrogenaoo 

I Sediment-
atlon 

i distance 
(em) 

1-03} 

/ Sso~w-:1 I Sved· i 
I berg · 

_ ' units j 

I 4·67 , 

I 5·14 ~~ 
5·18 

1·08 

1·18} 
1·15 
1·59 

1·37} 
1·41 

1·48 

1·35 
2·29 

(gg) li 

5·06 
(5·02) I 
4-61 i 

Alcohol dehydrogenase 

Model E Spiuco 

Malate d~hydrogcnase I centrifuge 
52,640 r.p.m. ----- I using wedge 

:::: I 
cell i .. 

I 
··- --I -------~ Model E Spinco 0·83 centrifuge 

59,780 r.p.m. 0·8 
using partition 
cell 

--

ChAc., Placenta 1 

I ChAc., It"bbit brain 

I 
I 

------

I 
-

I 

I 
4·52 

ChAc., Choline acetyltransferase. 

o~u· value, and asswning that 8 20 w is proportional to the 
distance moved', the values of S 20,w for the choline acetyl
transferases shown in parentheses in Table l were calcula
ted. It will be seen that the alternative values for malate 
dehydrogenase and for the choline acetyltransferases are in 
very good agreement. 

A slightly lower sedimentation coefficient for the 
placental enzyme was consistently obtained. The results 
in experiments using a partition cell confirm those 
described here, and again show a small difference between 
the two enzymes. 

A molecular weight of 67,000 for rabbit brain enzyme 
was derived from the mean value of 8 20 w = 5·13 S, and 
the measured diffusion coefficient, D 20 w = 6·8 x 10-7 

Using tho r lat"onsh· • Sl ( mol. wt. 1)
213 

and 
e 1 

Ip 82 = mol. wt. 2/ 
assuming a similar shape and hydration for rabbit brain 
and placental enzymes, a molecular weight of 59,000 
was fmmd for the latter. 
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Pteridine Components of Wing Pigmentation 
in the Butterfly Colias eurytheme 

PTERIDINE pigments were first described by Hopkins 1 

from the wings of pierid butterflies, and the first chemical 
characterization of several pteridinos from this source waB 
performod by Wieland, Schopf, Purrman and their a.'lso
ciates, as reviewed by Gates•. Relatively little attention 
h a» been directed to pierid pteridinos since, though Woy
gand and his associates have recently examined some 
aspects of pteridine biosynthesis in Pie1·i8 bm88icae Linn63

. 

Ool-ias eurytheme Boisduval (Lepidoptera: Pieridac) is a 
convenient subject for investigation of t.ho biological 
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