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ABSTRACT

The properties of NAD Glycohydrolase (NADase), purified
from Agkistrodon acutus venom, have been studied by fluor-
escence and CD spectroscopy. The fluorescence intensities of
NADase decrease by about 1% or 3% when the concentra-
tions of I ion are 0.1 mol/L or 0.2mol/L in the NADase
solutions, respectively. However, the fluorescence intensities
of the NADase are quenched by about 25% and 48%,
respectively, with further addition of 1 mmol/L EDTA into
solutions. CD spectra also suggested that EDTA could re-
move Cu®" jon from NADase molecule and the conformation
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of NADase changed much. So Cu”" ion is very important to
maintain the geometrical structure of NADase.

Key Words: NADase; Cu’*' jon; Fluorescence; CD:; Spec-
troscopy

INTRODUCTION

NAD glycohydrolase (NADase, EC 3.2.2.5) can catalyze the hydro-
lysis of the nicotinamide-ribose bond to form nicotinamide and adenosine
diphosphoribose (ADP-Rib). NADase is present in various microorgan-
isms,'=7 animal tissues® ' and animal venom.'*'”! In mammals,
NADases are found in association with the membranes of most cell types,
including erythrocytes.!' 2!

Snake venom contains many kinds of proteins and enzymes. The
presence of NADase in snake venom was first demonstrated by Tatsuki
et al.l'¥ NADase was first isolated from Chinese Agkistrodon acutus venom
by Huang et al. and the properties of NADase were studied to demonstrate
that it is a copper-containing protein.!”? However, the property of NADase
was not further investigated. In this letter, we report the results on NADase
purified from Agkistrodon acutus by fluorescence and CD spectroscopy. It
was found that Cu®" ion is very important to maintain the geometrical
structure of NADase.

EXPERIMENTAL

NADase was purified to electrophoretic homogeneity according to the
improved method (Data not shown). Other reagents were of high grade
commercially available and were used without further purification. Protein
concentration was determined by the method of Bradford® with bovine
serum albumin as a standard.

Fluorescence spectra were performed with Shimadzu RF-5000 spec-
trofluorimeter. NADase (0.02mg/mL) were dissolved in 0.02mol/L Tris-
HCI buffer solutions containing 0.1 mol/L NaCl. The KI reagent and
KI+EDTA reagent were added into the series of NADase solutions and
their final concentrations were 0.1 mol/L KI, 0.2mol/L KI, 0.1 mol/L
KI+1mmol/L EDTA and 0.1 mol/L KI+1mmol/L EDTA, respectively.

CD spectrum was determined by a JASCO 500C spectropolarimeter
from 190nm to 250nm. One sample contained 0.1 mg/mL NADase in
0.02mol/L Tris-HCI (pH 7.4) buffer solution. The other sample contained
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0.1 mg/mL NADase and 1 mmol/L EDTA in 0.02mol/L Tris-HCI (pH 7.4)
buffer solution.

RESULTS AND DISCUSSION

Figure 1 shows fluorescence spectra of the NADase, excited at
281.6 nm, measured in various solutions containing different concentration
of T” ion or EDTA. When 0.1mol/L I™ ion is added into the enzyme
solution, the fluorescence intensity decreases only a little and equals to
about 99% relative to the original enzyme. Increasing the concentration of
the added 1" ion to 0.2mol/L, the fluorescence intensity changes slightly
and is about 97% of the original fluorescence intensity. However, if
Immol/L EDTA is added into the solution mentioned above, the
quenching fluorescence ability of I~ ion increases greatly and their fluores-
cence intensities are 75% and 52% relative to the original enzyme
fluorescence, respectively. This result shows that the Trp residues of
NADase are hidden deeply in the NADase molecules. I™ ion can not
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Figure 1. Fluorescence quenching of NADase by I™ ion. NADase concentration:
0.02mg/mL, 0.02mol/L Tris-HCI buffer solution (pH7.4) containing 0.1 mol/L
NaCl. a, 0mol/L KI; b, 0.1 mol/L KI; ¢, 0.2mol/L KI; d, 0.1 mol/L KI+1 mmol/L
EDTA; e, 0.2mol/L KI+1mmol/L EDTA. Excitation wavelength: 281.6 nm.
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approach the Trp residues, so the I™ ion can’t quench the fluorescence
efficiently. However, EDTA is added into NADase solution and removes
Cu’" ion from NADase molecules, which results that the geometric struc-
ture of NADase changes greatly and Trp residues are relatively exposed out.
1™ ion can approach and interact with Trp residues efficiently, which leads to
its fluorescence quenching. Based on these results, Cu®" ion is inferred to be
important to maintain the geometric structure of NADase.

In order to further investigate the role of Cu?" ion in NADase, the CD
spectra was measured. CD signals in the far-UV region arise mainly from
the secondary structure of the protein backbone and are very sensitive to all
conformations. As shown in Fig. 2, the CD spectrum of NADase change
very much. The CD spectrum of native NADase displays one negative
maximum at about 206 nm and a shoulder at about 220nm. When
I mmol/L EDTA was added into the NADase solution, the maximum at
206 nm decreased much, and the shoulder at 220 nm nearly disappeared.
These results suggested the conformation of NADase may change very
much by the treatment. EDTA is a ligand with stronger chelation and can
remove Cu”" jons from NADase molecules. When Cu®" ion was removed

¥ — MNaDase
- ¥, 0 /== MNaDase+ | mmol/L EDTA

[8] x10” (deg.cm” dmol™)

‘Wavelength (nm)

Figure 2. CD spectra of NADase in 0.02mol/L Tris-HCI buffer solution (pH7.4)
containing 0.1 mol/L NaCl. NADase concentration: 0.01 mg/mL.
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from NADase molecule by added EDTA, the second structure of NADase
changed, which demonstrated that Cu®" ion is very important to maintain
the conformation of NADase. It is consistent with the results of fluorescence
spectroscopy.

In summary, fluorescence and CD spectrum on the NADase have been
used to study the role of Cu®>" in the NADase enzyme. It was found that
Cu”" ion is very important to maintain the conformation of NADase. The
removal of Cu®" from NADase molecule resulted that the geometric
structure was partially unfolded. The role of Cu*" in NADase molecule will
be further investigated.
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