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ABSTRACT

Two distinct 2-acetamido-2-deoxy-a-D-galactosidases have been separated from
filtrates of cultured Clostridium perfringens by electrophoresis in 6.5% poly(acryl-
amide) gels. One of the enzymes had a mobility of 0.32-0.36 (relative to Bromophenol
Blue) and was identified as the exoglycosidase, 2-acetamido-2-deoxy-o-D-galactosidase.
It appears to be the same enzyme as that reported in 1972 by McGuire et al. The
second of the two enzymes, having a relative mobility of 0.42-0.46, corresponds to
the oligosaccharidase reportedin 1972 by Huang and Aminoff. The A-specificities of
human type-A erythrocytes and of water-soluble glycoproteins having A-activity are
both destroyed by incubation with the 2-acetamido-2-deoxy-a-D-galactosidase, but
not on incubation with the oligosaccharidase. A concomitant rise in blood-group
O(H) activity, as indicated by the use of a lectin from Ulex europeus, occurred in the
A-erythrocytestreated withtheexoglycosidase 2-acetamido-2-deoxy-«-D-galactosidase.

INTRODUCTION

Schiff!-> was the first to observe that culture filtrates of Clostridium welchii
possess the ability to destroy the specific serological properties of blood-group A-
active materials. Stack and Morgan? partially purified the enzymes from the culture
filtrates of CI. welchii and showed that they are effective in inactivating the A- and
H-active glycoproteins from hog gastric mucins*. The purification of the enzymes was
not extensive, in part due to the difficulties inherent in the use of an assay based on
inhibition of hemagglutination to quantitate enzyme content.

We faced the same problem in our previously described attempts to isolate the
H-destroying enzyme of Clostridium?>. This difficulty was overcome by the use of a
chemical assay for determination of liberated free fucose in the presence of the

*Dedicated to Professor Dexter French on the occasion of his 60th birthday.



‘crude Cl per;ﬁ-mgens ﬁltrates, a’ dlsacchande, charactenzed as:2 i
- 3- O-ﬁ-D-galacto-pyranosyl-D-galactose ‘was- released- The 1solated »drsaccha.nde
gave an augmented color-response- in: ‘the' Morgan—-Elson assay, a:property charac-fff
feristic of 3-subst1tuted N-acetylhexosammee 8, ?‘ and was responsrblef the anomalous
kinetics observed in the quantitation of the ¢ enzyme These reeults
) 2-acetam1do—2-deoxy-a-D-galactosrdase actrvxty in= CL perfnngens Was ‘an” olxgo- ‘
saccharidase!? . .
Subsequently, the detectron and 1solat10n of glycosxdases in Cl pei;ﬁ'mgens,
among which 2-acetamido-2-deoxy-«-D-galactosidase was identified; were reported11 -
This enzyme reacted with both phenyl 2—acetam1do-2 deoxy-oc—D-galactosxde,
substrate- of low molecular weight, and the high molecularj ‘weight ‘asialo-ovine -
submaxillary mucin (AfOSM) Fractionation-of the:Cl. perfringens enzymes by the
procedure of McGuire ef al.!! gavé a preparation that showed no mdrcatlon of excess -
N-acetylhexosamine release, as previously. reported“’ - : R ]
. -This communication is a preliminary. report-of the eﬁ'ectxve separatxon.of two -
2-acetamido-2-deoxy-a-D-galactosidases!®11- by the  use:-of. poly(acryla.rmde)-gel
electrophoresis, and a- charactenzatron of their actions on suitable substrates.: The -
serological changes -effected by these enzymes on red cells and blood-group-actrve -
glycoprotems are also reported B BN

MATERIALS . -
The followmg matenals Were obtamed from the sources mdrcated acrylarmde ;
bis(acrylamide), 1,4-cithiothreitol, and gel slicer (Bio-Rad Corporation), N,N,N',N'="
tetramethylethylenediamine (Aldrich Chemical Company), typing antisera (Ortho.
Diagnostics), -microtiter system (Cooke Engmeenng Company), 589 Blue Rlbbon“ )
chromatography-paper (Schleicher and Schuell),"-Whatman No. 1. and No. 541 filter
-paper (Reeve Angel Corporation), human-type A, B, and AB blood (Umvers1ty of "
Michigan Blood Bank); Todd-Hewitt broth; cooked-meat:mediuii:; (leco -Labora-. ~
tories), 2-aceta:tmdo-2-deoxy—D -galactose. (Sigma:-Chemical:. Company), : -Noacetyl-- .
neuraminic -acid . (Koch~Light - Laboratories),.:p-nitrophenyl:. - and- fip-galacto-" -
pyranocsides -(Koch-Light ~Laboratories);.- “Clostridium = pet_'ﬁ'mgens \(Umversrty -of
. Michigan ‘Department .of - Mlcrobrology)6 phosphate-bnﬁ'ered salme, pH~7 2 and 2
Ulex europeus-anti-H lectin'®. .. <. . - g T .
Owne-submaxrlla.rymucm (OSM) ‘and A-actrve hog- bmaxxllary mucm (SGA)‘ o
were prepa.red by. a prooedure descnbed elsewherer. =i Asralo-ovme ubmaxrllary",r
mucin (A-OSM) was prepared by the procedure of Ammoﬁ""‘, mvolvmg,hydrolysm :TI.::,




P ]
dlssolved in OOIM Tns—HCl buﬁ'er (pH 80) and OimM I&dltﬁioth:eltol (T ns- =

B’IT buﬁ'er) The suspensxon was dzalyzedagamst t.wo changcs of: 4 hters of Tns—D'I'I‘
} ;buﬂ'er. lf:,_ i : B § ;
: Hemaggiuﬁnatton anti Ixemaggc’afmatrwz m!tzé:tw:z. ;

AT

‘*phosphate-buﬁ'ered ‘saline as dlluent. T
} “Enzyime purg"ieaf:mt. - 2—Acetamzd&2—deexy-a’n-galacm dase was unﬁed
‘Z\as descnbed by: Mchre ef a{ 12 ;iand the r&eu{ts ef the &actzsaatzon are. gwen in .
4 Table Lo = : o fe oo

Poiy(acryfmnm’e}-ge{ eiectropﬁoreszs. —. Geis awere:s prepared fallowmg the
- protocol described by Maizel!$ for high pH (pH 8.9), discontinious pely(acrylamzde)-
gel -electrophoresis. ’{'he cutrent flow threugh the gel cyhnders was. 2 .mA per gel -
fcyimdet until the Bromophenoi Blue had m_tgrated thraﬁgh appfox:mately 75 / ef the"
. r&soivmg gel “The gels were removed-and ﬁ'ozen at —70 until used for epzyme assays.
The frozen gels were cut into 1-mm slices- hy usmg a Btc—Rad gel‘slzcer The eazymxc
acuvmes in the shces were then determmed “rL .
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-_:2 5‘ hmol of sodmrrl .phosphate ‘buﬁ'er,.pH: 6 3 m
-m1xturec were then assayed‘for free

were mcubated for 18 hat: 37° and the cells were washed thh the'buﬁ’er. ;'
cells were then resuspended in phosphate—buffered salme and separated from the gel
slice to give a 1% suspension.: The enzyme-tteated cells' were then txtrated agamst
group A or group B typing antiserum or- Ulex ant(—H lectm
3. Engymes destroying the: hemagqutmatwn mlubztzon actzvzty of water-soluble,
blaod-group substances. The m1xture contamed a. slice: of the’ gel,” 25 pg of the A
'Vacuve hog submaxillary mucin; and 2.5 umol of phosphate buﬁer, H 6.3; contamed
in a total volume of 150 ul. After 18 hat 37°, 50 #ul-of the suspensroxi"'was added to
50 pl'of anti-A typing serum and the mlxture mcubated for 0 5h at1 room temperature
The mixture was then titrated agamet a 1 / suspenswn of human"type A "_ '
in- phosphate-buﬁ'ered salme ; :

acid contamed in a total volume of 150 ul Mxxtures were mcubated' for 18 _h‘fat 37°
and the N-acetylhexosamme released ‘'was determmed by the modification!$: of: the
Morgan-Elson assay’.
5. Szalzdase Gel slices were added sequentlally to tubes: contammg 25 mol
~ of acetate buffer (pH 5.5) and 250 pg of OSM contained in 150 ul. The mixtures were
mcubated for 18 h at 37° and assayed for free sxahc acxd by the thlobarbxtunc assay




: sulfate precxpxtate, of .

‘ lectrophoresm, using ‘both
as:alo-OSM and SGA (see Matenals) as substrat&s gave rise to two. prmcxpal peaks -
; ?of N-acetylhexosanumdase actnvxty, the ﬁrst locate at R —-0 34:g1;1d the second at'i"




'7Absortance:

. Absorbance .. ' : :

'product obta.méd w1th the enzyme.havm R,







Chromatographic migration in em ;-

Siatic 04C i
NGN Relative electrophoretlc rncbuhty p, S
Fig.'3. Paper chromatogra.m of products produwd on. mcubatlon of A—actwe hog subma.xlllary. ’

glycoprotein with slices of acrylamide gels used for the separation of énzymic activities of cu]tuxes_ of -
CL perﬁ'mgezw. See text for expenmental detalls NGN N glyeoloylneurammxc acid. , :

) rcspectlvely) Thls procedure therefore is excellent for'demonstratmgfthe absence 3
of - 2-acetam1do—2—deoxy—n~mannose in .the- mcubatlon products ;. whereas -paper -
-partmon chromatography was used- for the quantltatxo of the 2-acetam1do-2—deoxy- o
D-galactose and’ ohgosacchande released The vanable composztxon ot_’ ,the prodt’x: ts"

phoresns is shown m Table II

DISCUSSION
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depending on the substrates:uséd; asialo-OSM~or A-active hog submaxillarv glvco-

:Huang 'an_' 'Ammoﬁ'10 and although it decreases the A-actlvxty of water-soluble=
glycoprotem_ f‘the enzyme has no effect-on the. A—spemﬁcnty of ‘A or AB cells. Thjs .
f{'apparent contradlctnon may be’ explamed by the fact that. the ohgosaechandes cleaved _
from the glycoprotems are not such potent mh:bltors ‘of ann-A serum:as: the nntact"
- glycoprotems. )
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