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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.
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glycosidically bound sugar6 In the course: of these studxas, awve noted’ that mcubatlon

2-acetam1do—2—deoxy—a-D-galactomdaset'.; activity ~:
sacchandase o

This enzyme reactzd wnh both phenyl 2-acetam1do-2—de
substrate -of: low molecular wexght, and the high molecul

' prooedure of McGuue et aI. : gave a preparatlon that shoyved
N—acetylhexosamne release as prevmusly repcn:ted10 Bl

2-acetam1do-2-deoxy—a—D-galactos1das&el° nu:éby the ‘uses "o pbiy(acryla.mxde)—gel

~‘electrophoresis; and a- charactenzatlon of their- actlons on suitablérsubstrates: The -
. serological: changes- effected.: by these énzymes: on- -red -célls: and: blood-group-actlve.f-
glycoproteins are- also.reported:

The following materials were obtamed from the sources 1nd1cated acrylam:de
'bls(acrylamlde), 1, 4-djthlothre1tol and gel shcer (Blo-Rad Corporatlon) N N,N’ N ry







| cells were then muspended in' phosphate—buﬁ'ered salme and separated;from Fthe gelj.
‘ shce to glve a 1 / suspensxon The enzyme—treated cells were then titrated agamstf

bIood—group substances The mxxture contamed a. shce of. the gel'
‘active hog submax:llary mucin;: and 2.5 umol of phosphate buﬁ"er,
in a-total volume of 150 1. After 18-h at 37° 50 y.l of the- suspensron 'was. added to*g
50 gl of anti-A typing serum and the’ Imxture mcubated for 0.5hat room temperature
_ The mixture was then titrated : agam St a 1 / suspenswn ,of human type-A erytb.rocyto@s,
in: phosphate—buffered saline. - o _ L
" - 4. N-Acetylneuraminic acza' aldolase Gel shces were ac ded sequentlall j o tub&s»
containing 2.5 pmol of phosphate buffer: (pH 6.3) and 0.05%zmol ofN-acety_ln uraminic
" acid contained in a total volume of 150 yl Mxxtures were: mcubated for 18 h at 37°._‘
and -the Noacetylhexosamme released ‘was determmed by ‘the modl.ﬁcatxon ‘of the
Morgan-Elson assay’. = kS
5. Sml:da.se Gel slices were. added sequentlally to tub&c conta.mmg -_.25, pmol
of acetate buffer (pH 5.5) and 250 pg of OSM contained in 150 p] The nnxturds were '
mcubated for 18 h at 37° a.nd assayed for free snahc acid byv r :

-~were mcubated w1th A-act:ve hog submaxﬂla.ry mucm 1
- 37° the protem and salts were preclpatedwby the ad i




preparatxon of an extensnvely punﬁed fractlon obtamed by the procedure of Mchre _
‘was~ subjected to gel e[ectrophoresns15 The results obtamed w1th amalo—OSM"as;
substrate are shown in Fig: 1A, whxch showsa. major peak a
‘D—galactosu:lase act1v1ty havmg an R value of 0. 34_and

i »ulfate v precxpltate, of ,
_e_lectrophor@sls, usmg both_i




. -Absorbance . ol
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Fig. 3. Paper chromatogram of products produoed on. mcubatlon of A-actrve hog submaxrllary.

glycoprotein with slices of acrylamide gels used for the separahon of enzymxc activities of cultuxee of -
- CL pe;;ﬁ-mgens. See text for expenmental detmls- NGN N glyeoloylneurammxc acid.- . o

respectlvely) Thls procedure therefore, ‘i excellent for demonstratmg;;_ e al sence

~of- 2-aoetam1do—2—deoxy—n~mannose in .the- mcubatlonr produc, whereas paper E
-partmon chromatography was used for the quantitation of Vthe 2-acetamic : 5
D—galactose and ohgosacchande released The. vanable composztlon of the products'
‘obtained with the.different: enzyme preparatrons ‘as separated by. dxsc-gei electro- - -
phore515 is shown in Table IL.

DISCUSSION

The followmg evrdence is submltted in support of our co nt




apparentcon‘tradlctxon may be explamed by the fact that the ohgosaochandes cleaved
from the glycoprotems are not such potent l!lhlbltOl‘S ‘of antl-A serum -as the mtact

ACKNOWLEDGMENTS

Thls pro;ect was: supported m part, by Grant HL-17881 from the Natlonal
Insbtutes of Health and in part; by Contract ONR N00014-76-C-0296 from the Oﬁice
- ofNaval Research.f'-: . ST : S R

REFERENCES o

: .‘;m Klm. Wschr ‘14 (1935) 750-151. s
. Scmn-', J. Iqﬁect. Dis., 65 (1939) 127-1 33
.V, STACK AND W T. 'J. MORGAN, Brit."J:
. : T.J MORGANANDI‘LK "KingG; Biochem. J., 37:(1943) 640-651.- . © G e
“D. AMINGEF AND K. FURUKAWA, J. Biol..Chem., -245 (1970) 1659-1669. - .~ . 1 C
K ‘Bm'rr’ CHARYYA AND D= A.MINOFF, Anal Bmchem., 14 (1966) 278-—289

‘Exp. Pathol 30 (1949) 470—483




