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A GLYCOPROTEIN PROTEINASE IN AGKISTRODON BILINEATUS VENOM

Snake venoms are noted for their wide variety of pr lytic enzymes. The Mexi in Agkistrodon bilineatus is a pit viper whoge
crude venom is no exception (Sifford and Johnson, 1978). The goal of this work was to determine if A. bilineatus venom contains glycoprotsy,
proteases.

Assay p dures for pi hosphomonoesterase, pl phic ase, 5 leotid phospholip Az, N-benzoyl-L-arginine
ethylenaﬂn (BAEEase) and p»toluenemlfonyl -L-arginine methyimem (TAMEase), thrombin-like, L-amino acid oxid and NAD
nucleosidase were the same as those used in previous works (Sifford and Johnson, 1978; Brunson et al., 1978). Hyaluronidase activity wy

wby the turbidi ! hod of Kass and Seastone (1944).
ions of crude into proteins positive to the anth (glycoproteins) and nonglycoproteins were performed wsing Cop.

canavalin A (Con A) covalently bound o Sepharose 4B gel as described by Iscove et al, (1974) and Aspberg and Porath (1970), The glycoprotein
I'rll:linu was desalted Mth n column (1 X 90 em) of Sephadex G-10 at 4°C. This desalted fraction was lyophilized and then fractionated by ion e

y (DEAE Sephadex A-50). In this procedure the methods of Cheng and Ouyang (1967) and Ouyang et al. (1971) including
the modmuﬂom by Sifford and Johnson (1978) were used. Sephadex G-100 at 4°C was then used to separate molecules according to their mole
culur weight. Dodecyl Sulfate-Polyacrylamide Gel Electrophoresis separations were performed by Dr. Collis Geren, University of Arkansas g

Fay ille, ding to the pro d outlined by Weber and Osborn (1969),
Anti inNew" land white rabbits were developed ding to Ownby et al. (1979). 1 I d (C bell e
al., 1963; Buchler Instruments Manual, 1964; Garvey et al., 1977) were . used to determine the punty of the mupmluin pmlease enzyme.
Fractionation of the crude venom with Con A yielded two fractions; Fraction I d of nong| ins and F n 1ol

glycoproteins (Fig. 1). The glycoprotein content of the crude venom was calculated as 17. 4% Eusyme .cﬂvltien of Fraction IT were delemunco
Mean enxyme—lpecmc activities included 11.79 ymoles/min/mg for phosphomonoesterase; 3.54 ymoles/min/mg for phosphodiesterase; 83
units/mg for phospholipase Asx: 2.0 pmoles/min/mg for 5'-nucleotidase; 0.01 PUgs for protease; 66 TRU and 332 NF units for hyaluronidase;
0.04 unitl!mg for NADase; 70 uniufms for BAEEase; 20 units/mg for TAMEase; and 1.5 poles/hr/mg for L-amino acid oxidase. Thrombin-like
activity was not observed in Fraction I1.

Fraction I1 was pooled, lyophilized, desalted, and applied to a DEAE Sephadex A-50 column. This fractionation yielded several minor frac-
tions l.lld one ml]or fraction, Fraction P; (PFig. 2).

Y was p in Fraction P,. This fraction was lyophilized and 5 ml of distilled water added. Fractionation of 1 ml alig

mth" phadex G- lCI) ielded a fracti (P2} having p activity along wth low NADm TAMEase, and BAEEase activities (Fig, 3). Assay

for phosph phosphodiesterase, phospholipase A;, 5° 1 , hyaluronidase, and L-amino acid oxidase in the fraction were
negative.

Disc electrophoresis of the crude m produced 12 fracti Fraction Py, ining the glycop P ined 5 comp {
{Fig. 4). The trace activities of NADase, BAEEase, and TAMEase in Frlcnuu 1 :0% may 8 account lor these discs,

Seven precipitin arcs were pmduced with crude as the electr igens and with the crude venom antiserum in
the trough (Fig. 5). By using Fraction P; in one well and crude venom in the other weil as the electrophoretically separated antigens and crude
venom antiserum in the trough, one precipitin arc (A) was produced by Fraction P; and the antiserum. The crude gens again produced
seven precipitin arcs (Fig. 6), By using Fraction P; in one well and mde venom in the other well as the electrophoretically separated antigens and
Fraction P; antiserum in the trough, one precipitin arc was prod Fraction P; and the crude venom (Fig, 7). Although this arc is
probably due to the glycoprolein protease more data are required for substantiation,
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Figure 1. C'hxomnlognphy of Agkurmdon bilinearus crude venom Figure 2. Chromatography of Agkistrodon bilineatus venom glyco-
(450 mg) on a Concanavalin A S 4-B col (2.5 % 15 cm) proteins on a DEAE Sephadex A-50 column (2.5 X 56 em) at 4°C
at 4'C by two stage elution. The arrow indicates the start of the using an ammonium acetate buffer gradient. Eluates of 5.0 ml/tube
d stage clution (using hyl-D- ide). Eluates (5 ml/ were collected at a flow rate of 17 ml/hr.

tube) were collected ata !lcnr rate of IT ml/hr,
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g l Figure 4. Co n of patterns ob-
< tained by Dodecyl Sulfate-Polyacryla-
0.1 P mide Gel Electrophoresis of Agkurmdon
CRUDE P bilineatus crude venom and the p
e VENOM containing fraction (Py).
= = —— — Figure 3. Chromatography of Fraction P, (Fig. 2) on a Sephadex G-
25 100 column (1 > 90 cm) at 4°C. Eluates of 4.0 ml/tube were col-
TUBE NUMBER lected at a flow rate of 16 ml/hr.
° o i
-~ e —~ A S—
—_ e
+ - + I ] - +C =1 —
e —~—eC——— —~
o 7 <7 o
Figure 5. C slide of i o- Figure 6. Composite slide of immuno- Figure 7. Immunoelectrophoretic pat-

electrophoretic patterns obtained by re-
acting anti-crude Agkistrodon bilineatus
venom serum with electrophoretically
separated crude venom,

electrophoretic patterns obtained by re-
acting anti-crude Agkistrodon bilineatus
venom serum with electrophoretically
separated proteinase containing fraction
(P2) and A. bilineatus crude venom.

terns obtained by reacting anti-Fraction

P; serum with elnmmphoretiully
rated i

(P3) and AgNlrmcfnn bilineatus crude

venom.

We thank Dr. Collis Geren for his work with the gel electrophoresis, Dr. L. W. Hinck for his assistance with the immu-
nological procedures, Karl Landberg for his assistance throughout this work, and Mrs. Alice Chandler for typing the manu-

script,
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