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il_. Iniroduction

Amylo-1,6-plucoside/1 4-q-glucan 4-n-glucan 4-n-
glycosyliransferase {EC 3.2.1.33; EC 2.4.1.23) is the
too component glycogen debranching enzyme system
which fs present in mammalian tissues and in yeast
1. The extensively studied examples are those of
rabbit musecle {2, 3] angd of yeast [4, 5]. The enzyms
systems from both sources have been purified 1o
homogeneity [2, 3, 3], and in both cases the two
enzymic activities which are esseniinl to the debranch-
ing process are associated with a single protein species.
The subunit struciures of these two proteins are
therefore of some interest. In this work we repori a
study of the subunit structures of ihe yeast and 1abbit
muscle glucosidase-transirrase by the technigue of
sodium dedecyi sulfate laDS} gel electrophoresis.

2. Materials and methods

~ Rabbit mmscle glucoside-transferase was prepared .
by a procedure based on that described by Brown and
Brown [2]. The DEAE-czliuloss {Whatman DE 525
chromatography step was repeated twice, in zn attempt
o remove phosphorylase & which is the major con-
tarrinant of the pigparation ]2, 3] at this stage. ijs--
phorylase b activity was found 16 be present even

afiter this treatment, and the preparation was | therefore -

“treated with rabbit musclz phnsphunrylase b kimase (6]

D gonvert the phnsphonflaae b intn the 2 form, wihmh ’

is more strongly retaired on DbAE-celln]use than the -
b form 2], The prepatrm‘mn was then s:hmmamgrapheﬂ
hwiceon Sephade::x G-200. The final preparation had 2

specificactivity of 6.6 11?}mg, and s h{amngeneous ‘

" ml thsc ga} >aiecnnpho:rems

- Carboxymethylation o

Yeast glacosidase-lransferase was prepared as
described by the method of Carter and Lee [7], with
the medification that the preparation was finally
rechromatographed three times on Sephadex G-200.
‘The preparation had a specific activity of 9.4 IUfmg
and was apparently homogeneous by disc gel electro-
phoresis.

Disc gel elecirophoresis in the presence of SDS was
carried oui as described by Weber and Osbom {8) in-
cluding their procedure of sample preparation. An’
acrylamide:bisacrylamide ratio of 77:1 was used. Final
acrylamide concenirations in the gels were 109,

T the glucosidase-transferase
with iedoacctate was carried out as described by
Craven ei al. [9] after the protein had been incubated
in® M rea, 1 M-mercaptosthanel for 20 hr at 37°.
The material was then dialyzed apainst .01 M sodium
phosphate pH 7.0, $.1% 8DS, 0. 1% mercaptosthanol
prior to glectrophoresis on SDS gels. '

Gel electrophoresis in the presence of 9 M urea

R [Mann Research Corp. ultrapure grade], was carried

oui as described by Parish and Marchalonis [10).

~ Samples were prepared by incubation for 18 hr at 30°
“in9'M vrea, | M mercapiosthanol. Gels were usually

run with 5—10 pg- Drotein, and were siamed for pro-

R llem wnh Cmcmaama B]ue

‘S;Rasul'ts; o :

- in the first series of experiments the subunit struc-

“fures nf the yeast . :s;nﬁ 1abbit muscle glucosidase-lrans

' ferase. were mvest:gated by SDS ge’l elemrnphmems In
- eanh uexperunem the marker pzrotems Were i in | the
' sarm: E)tpenment zma aa cahbratmn x:urva was ﬂenveﬂ
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Fig. 1. Cabration of the SDS gel electrophoresis system, The
standards nsed were rabbit muscle phosphotviase 2, bovine
serurs albumin, beef Hver catalase, 1abbit mmscie aldolase and
lactate dehydrogonase.

for each experiment, as shown in the example in fig. 1.

The veast glucosidase-transferase showed the presence
of three bands, of molecular weight 118,000, 83,000

and 66,000, respectively. The rabbit muscle glucosidase-

transferase showed a major band of 118,000, and a
minor band of 94,000 molecuiar weight (fig. ZA).
In 2 second series of experiments the proteins were
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snbjﬁ:‘t&ﬁ 10 carhaxyméihyﬁaﬁ@n prior 1o 8DS gel -

~ elecirophoresic, in order to ensure the complete dm—
. 3ociation of ihe proteins, The yeasi ghicosidase:

- transferase again showed thres subunits, of molecular
* weights 122,000, 85,000 and 70,000. The ;ra’{}hﬂ

ypascle g’im@s;ﬁasg»ﬁxansfemsc showed a major band
of 120,000 molecular weight and a minor band of

- 92,000 molecnlar weight {fig. 28B).

In a third series of experiments the 1ebbit
muscle and yeast glucosidase-transferases wer 2 exam-
ined by gel electrophoresis in the presence of urea.
The yesst ghucosidase again showed the presence of
three subunits, while the r2bbit muscle glusosidase-
transferase showed the presence of one majer band
and a faster migrating minor bend (fg. 3C).

4, Discussion

In an earlier investigation of the properties of yeast
glucosidase-iransferase, Lee et al. {51 had reponied a
molecular weight of sbout 280,000 by high-speed
sedimentation eguilibrium experiments in the analytical
ultracentrifuge; their experiments also indicated that
the enzyme sysiem dissociated at low protein concen-
trations. Lec et ab. [5] also reported that SDS electro-
phorests is dissociated yeast giucosidase transferase
into three subumits, but their preliminary data of the

" Fig. :2. SDS :am} pitec] gea ﬂemopzzmms of a*a*b’m* mmﬂe g&m:amﬁawtamsf sase. A} S5 ge} @}zm@pmmszs s;f Dbt rmass:}e gmm» f
mas\e—mmiemse, B} SDS ge] memmphmasxs arier cmbnxynemylannm C) E&i e]esimphorems in 9 M mzs. e
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- molecular weights {175,000, 94,000 and 74,000) were
inconsistent with ihe molecular weight of the undis-

socizted enzyme. Our results confirm the presence of - '
three subuniis, and our gew data of molecular weights.

of these subunits show thess to be about 120,000,
85,000 and 70,000, respectively. Thess molecular
weights are consistent with the molecular weight of
280,000 determined for the vndissociated enzyme
5], if it is assumed that the enzyme consists of three
basic subunits. Carbuxymethylation »f the proteins
wefore SDS gel electrophoresis confirmed that the
slowest migrating band did not represent undissociated
material, Gal elecirophoresis in the presence of urea
alsu confirmed that only three subunits wers present.
Tae vrea experiments were done since respiution on
SDS gels is a function of size only, while the resclu-
ion in normal gel elecwrophoresis is 2 function of both
size and charge.

The rabbit muscle plucosidase-transferase always
showed one major band, and one minor band. The
major band ha¢ a molecular weight of 220,000, On the
basis of a reported molecular weight of 270,000 for
the rabbii muscle enzyme [1, 13]. it was considered
that the system consisted] of two subunits of similar

molecular weight {i j. However, Brown and Brown

IIIE] have recenily reinvestigated the molecular weight

of Tabbit muscle glucosidase-transferase, ang have
oblained a value of 170,000. it should be noted that
the simnilarity of molecular weight of the ghicosidase-
{ransferaze with that of rabbit muscle phosphorylase
{135,000, [13]) as well as the similasity of thely
behaviour on jon exchange chromatography [2], makes
it very possible that phosphorylase  may beacon-
taminant of our rabbit muscle plucosidase-transferase
preparation. Although our preparation was free of -

- phosphorylase & activity, it is possibiz that inactive
phosphorylase protein was still present. This point 5
emphasized in view of the presence of the minor band

" of molecular -weight 9294 000, It seems likely that -

this represents dissociated pimspl‘mry]ase b proiein,
since this enzyme has iwo identical subunits of 92,500
[13]: At the present siage it can only be said that there - -

_’mw:ﬂence fora subumi @f 32@3 000 *Tm]ecula_ _wmgn
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for the rrahhﬁ musc]z g]uc@sxdast-ﬂr:ansfmase, ThJs s

difficuli to explain, in view of the reported molezular

weight of 170,000 for the enzyme system [i2]. How-

- ever, it may be noted that Brown and Brown,ina

recent report om the subunit stm"mrre of :g]ut@mﬂaSE
iransferase, have ulso observed a major subunit species
of 120,000 by SDS gel electrophoresis and a number
of smaller, but minor bam.s [12} -
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