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Abstract : DNase activity in Haemonchus contortus reproductive tissue was characterized and compared
to that in whole worm. DNase activity in reproductive tissue was detected throughout pHs 4-10 with high
activity under acidic conditions. The activity was not inhibited by 10 mM EDTA at pH 5.0, but largely
inhibited by pH 7.0. The activity produced DNA fragments with mixtures of 3-hydroxyls (OH) and 3-
phosphates (P) at each pH. Three distinct DNase activities were identified and had M;s of 34, 36 and 38.5
kDa in zymograms, which were distinguished according to pH requirement and sensitivity to EDTA. Among
them, the 36 kDa reproductive tissue DNase had predominant activity a pH 5.0, but very wesk a pH
7.0, and this activity was not inhibited by EDTA a pH 5.0. These characteristics of the 36 kDa reproductive
tissue DNase resemble those of classic acidic DNases. In contrast, 36 kDa whole worm DNase activity
had high activity at both pH 5.0 and 7.0. While the 36 kDa DNase activity a pH 5.0 was similar in both
reproductive tissue and whole worm samples, the activity a pH 7.0 was predominantly detected in whole
worm sample. This suggests that the 36 kDa whole worm DNase a pH 5.0 differs from that a pH 7.0.
Thus, results indicate that the EDTA-insensitive 36 kDa DNase a pH 5.0 is specific for H. contortus

reproductive tissue.
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Fig. 1. pH effects on Haemonchus contortus DNase activities. Pand A. Samples (400 ng protein) from H. contortus
reproductive tissue (Rep) or whole worm (WW) were incubated with plasmid DNA (400 ng) at 37°C for 4 hr (Rep) or
1 hr (WW) in buffers a pH 4.0 to 10.0 containing 2 mM CaCl, and 2 mM MgCl,. S, samples of reproductive tissue
or whole worm without plasmid. Panel B. Lysis buffer without sample or abomasa contents (400 ng) were incubated as
in Panel A for 4 hr as negative controls. The digested products were analyzed in agarose gel (0.8%) and visudized by
ethidium bromide staining. Arrows on the right refer to estimated sizes of two forms of DNA in uncut plasmid at 4 (upper)
and 2.5 (lower) kilo base pairs, respectively.

A pHS pH7 B pHS pH7
123 456 12 345 6
Buffer
Abomasal
content

Fig. 2. Effects of EDTA and aurintricarboxylic acid (ATA) on Haemonchus contortus DNase activities. Panel A. Samples
(400 ng protein) from H. contortus reproductive tissue (Rep) or Whole worm (WW) were incubated plasmid DNA (400
ng) a 37°C for 4 hr (Rep) or 1 hr (WW) in buffers at pH 5.0 (lanes 1-3) or 7.0 (lanes 4-6) containing 2 mM CaCl,
and 2 mM MgCl, (lanes 1 & 4), 10 mM EDTA (lanes 2 & 5) or 100 uM ATA with 2 mM CaCl, and 2 mM MgCl,
(lanes 3 & 6). Panel B. Buffer without sample or abomasal contents (400 ng) were incubated as in Panel A for 4 hr as
controls. The digested products were analyzed in agarose gel (0.8%) and visudlized by ethidium bromide staining. Arrows
on the right refer to estimated sizes of two forms of DNA in uncut plasmid at 4 (upper) and 2.5 (lower) kilo base pairs,
respectively. The arrow head points to background staining that was caused by ATA.
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Fig. 3. Zymographic analysis of DNase activity in Haemonchus contortus. Samples (50 pg protein) of reproductive tissue
(lane 1), whole worm (lane 2), abomasa contents (lane 3) or sheep serum (lane 4) were separated by SDS/PAGE (10%
gel containing 200 pg/ml slmon sperm DNA) and incubated in buffers (pH 5.0 or 7.0) containing 2 mM CaCl, and 2
mM MgCl, or 10 mM EDTA. M,s of DNases were estimated by staining the gel with ethidium bromide and visudizing
by UV illumination. Molecular markers are indicated in kDa on the right.
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Fig. 4. 3-End labeling of DNA fragments produced by Haemonchus contortus DNase activities. Plasmid DNA was digested
by H. contortus lysates (400 ng protein) from reproductive tissue (Rep) or whole worm (WW) as described in Fig. 1.
Fragments were treated with (+) or without (-) alkaline phosphatase (ALP) a 37°C for 1 hr. Samples were then subjected
to 3-end labding with termina deoxynucleotidyl transferase (TdT). DNA (20 ng) separated on an agarose gel (0.8%) was
transferred to nylon membranes. Labeled ends were detected as described in methods. Lane C. reactions lacking worm
lysates. Densitometric measures were done on exposures that produced detectable signal in each lane used to generate end
labeling ratios (see methods; average of duplicate results) of densitometric signal for samples treated with (+) or without

() ALP
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