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ABSTRACT 
Various catalytically active antibodies (Abs), or abzymes, have been 

detected recently in the sera of patients with autoimmune pathologies, in 
whom their presence is probably associated with autoimmunization. 
Normal humans are generally not considered to have abzymes, since no 
obvious immunizing factors are present. Here is shown by different 
methods that IgG from the milk of normal females possesses both DNase 
and RNase activities. The activities were also present in the IgG F(ab')2 
and Fab fragments. 

Affinity modification of IgG by the chemically reactive derivative of an 
oligonucleotide led to preferential modification of the L chain of IgG. After 
separation of the subunits by sodium dodecyl sulfate electrophoresis in a 
gel containing DNA, an in-gel assay showed DNase activity in the L chain. 
The L chain separated by affinity chromatography on DNA-cellulose was 
catalytically active. These findings speak in favor of the generation of cat- 
alytic Abs by the immune system of healthy mothers. It is known that the 
treatment of adults with DNases and RNases offers protection from viral 
and bacterial diseases. Since breast milk protects the infants from infec- 
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tions until the immune system is developed, this raises the possibility that 
catalytic Abs like nucleases, may possess a protective role. 

Index Entries: Human milk; DNase; RNase; IgG activities. 

Nomenclature: Abs, antibodies; sIgA, secretory IgA; PAGE, polyacryl- 
amide gel electrophoresis. 

INTRODUCTION 

The field of artificial and natural catalytically active antibodies (Abs), 
or abzymes, has been amply reviewed recently (1-6). Patients with autoim- 
mune diseases produce Abs to nucleoprotein complexes (7), to DNA, and 
to enzymes that participate in nucleic acid metabolism (8). In autoimmune 
diseases, there can be spontaneous induction of anti-idiotypic Abs, which 
are Abs elicited by a primary antigen (Ag). These anti-idiotypic Abs may 
have characteristics of the primary Ag, including catalytic activity. 

Peptide- (9), DNA- (10), and RNA-hydrolyzing autoantibodies (11) 
were detected in the sera of patients with various autoimmune patholo- 
gies. In spite of no obvious immunizing factors that are found in normal 
humans, the authors have recently shown that the milk of normal human 
mothers contains secretory immunoglobulin A (sIgA) possessing protein 
kinase activity (12). 

It was clearly demonstrated that passive immunity in mice could be 
acquired both via the placenta before birth and through the milk after birth 
(13). The immune status of the newborn varies from species to species, but 
all mammalian neonates are essentially agammaglobulinemic at their 
mucosal surfaces at birth. Milk contains a wide array of Abs to bacterial, 
viral, and protozoal Ags (13-16) with antimicrobial activity, which reach 
mucosal surfaces of intestinal and respiratory tract, and as a result protect 
the infants from infection and disease. The Abs are active at the mucosal 
surface both in dealing with the replication and colonization of pathogenic 
microorganisms and in limiting the access of environmental Ags. Passive 
immunity of the child may also be acquired as the result of mother's milk 
IgG after the Abs transfer across the epithelium of intestinal surfaces to the 
newborn circulatory system (17). 

Taking into account the above data, the authors hypothesized that 
healthy mothers may secrete catalytic Abs in breast milk. It is known 
that injection of nucleases into the circulatory system, as well as treatment 
of human respiratory mucosal surfaces with DNases and RNases, leads to 
protection against different viral and bacterial diseases (18-21). Recently, 
an inverse correlation between mammary tumor incidence and the 
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amount of RNase activity in human milk was revealed (22). Like nucle- 
ases, RNA-hydrolyzing and DNA-hydrolyzing catalytic Abs, if present in 
breast milk, may contribute to the protective role of Abs through the 
hydrolysis of viral and bacterial nucleic acids. This article presents evi- 
dence that the IgG fraction from human milk is capable of catalyzing the 
hydrolysis of nucleic acids. 

MATERIALS AND METHODS 

Materials 
All chemicals were of high-grade quality (from Merck [Darmstadt, 

Germany] or Euromedex [Souffelweyersherm, France]). Imidazole and 
bovine pancreatic ribonuclease (RNase A) were obtained from Boehringer 
Mannheim (Mannheim, Germany), RNase T1 from Worthington Bio- 
chemical (Freehold, NJ), radioisotopes (3000 Ci/mmol) were from 
Amersham (Little Chalfont, UK) and T4 polynucleotide kinase from 
Biolabs (Beverly, MA). 

We also employed protein A-Sepharose, NTP, and dNTP (Sigma, Maid- 
stone, UK), diethylaminoethyl (DEAE) cellulose DE-52 (Whatman 
[Maidstone, UK]), Sepharose 4B (Pharmacia, Uppsala, Sweden), Toyopearl 
HW-55 fine (Toyo Soda, Japan), Triton X-100 (Ferak, Berlin, Germany). 

Antibody Purification 
Samples of milk were taken from 35 healthy human mothers (19-35 

yr old). The milk was collected within the period from I wk until 4 mo of 
lactation. After removing the lipid phase as described in ref. 12, milk (100 
mL) was loaded on a 7-mL protein A-Sepharose column equilibrated in 
TBS buffer (150 mM NaC1, 20 mM Tris-HC1, pH 7.4). Proteins adsorbed 
nonspecifically were eluted with this buffer containing 1% Triton X-100 
and 0.3 M NaC1, followed by 0.1 M sodium citrate, pH 4.6. Antibodies 
were eluted in 50 mM glycine-HC1, pH 2.6. The column fractions were 
immediately neutralized and dialyzed against 10 mM Tris-HC1, pH 7.5. 
sIgA was removed from the IgG fraction on DEAE-cellulose (12,23), and 
the IgG was then further chromatographed on Toyopearl HW 55 (0.8 • 180 
mm) in 20 mM Tris-HC1, pH 7.5, containing 0.2 M NaC1. 

The amount of sIgA, IgG, and IgM Abs in bound and nonbound frac- 
tions from different adsorbents (and in different peaks under various chro- 
matography conditions) was evaluated using the Ouchterlony double- 
immunodiffusion method against anti-IgA, anti-IgG, and anti-IgM Abs. At 
all steps of IgG purification, the different fractions of Abs were also ana- 
lyzed using immunoblotting (see below). 
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Immunoblotting Analysis of Abs 
Identification of IgG, IgA, and sIgA Abs, as well as the types of light 

(L) and heavy (H) chains of Abs, was carried out using specific antihuman 
Abs (Sigma), according to Towbin et al. (24). Separation of proteins in SDS- 
polyacrylamide gels, and their subsequent transfer to a nitrocellulose 
membrane, was performed in a Trans-Blot apparatus (Bio-Rad, Hercules, 
CA), as described previously (24). The nitrocellulose membrane containing 
the blotted proteins was then incubated with different conjugates of alka- 
line phosphatase with specific polyclonal Abs to IgA, IgM, and IgG K and 

light chains for 2 h at 37~ The membranes were then washed 5 • with 50 
mM sodium phosphate buffer, pH 7.5, containing 0.2 M NaC1. 1-Naphthyl 
phosphate and amido black were used for the staining of proteins. 

DNA-Cellulose Chromatography 
A glutaraldehyde-modified DNA-cellulose (25) column (8 mL) was 

equilibrated in 20 mM Tris-HC1, pH 7.5, and IgG applied to the adsorbent 
was eluted with a concentration gradient of NaC1 (0-1 M) in the same 
buffer. In order to analyze the affinity of separated IgG L and H subunits 
for DNA, the IgG was dissociated by incubation at 0.7 mg IgG/mL in 50 
mM Tris-HC1, pH 7.5, containing 0.3 M dithiothreitol (DTT) for 2 h at 25~ 
addition of urea to a final concentration of 8 M, and incubation for a fur- 
ther 30 min. IgG subunits were then separated on the DNA-cellulose col- 
umn using the above buffer (containing 0.3 M DTT and 5.0 M urea) and a 
NaC1 gradient (0-1 M). The protein peaks were analyzed by SDS-PAGE 
and by immunoblotting. 

DNA-Hydrolyzing Activity 
Conditions for DNA and RNA hydrolysis were optimized by varying 

the concentrations of all reagents. The specific activity of IgG fractions in 
all cases was measured after dialysis of Abs. Reaction mixtures (20 txL) for 
analysis of specific DNA-hydrolyzing activity of IgG contained optimal 
concentrations of the standard components: 150 ng supercoiled pBR322 
DNA, 5.0 mM MgC12, 1.0 mM EDTA, 20 mM 3-morpholinopropanesul- 
fonic acid buffer, pH 7.5, and 1-3 p~g of antibodies. Reactions were incu- 
bated for 2-6 h at 37~ For screening of fractions during purification of 
IgG, 5 IxL of each fraction was incubated in 20 txL standard reaction mix- 
ture. The cleavage products were analyzed by electrophoresis in 0.8% 
agarose gel. Ethidium bromide-stained gels were photographed and the 
films were scanned. The activities of IgG preparations were determined 
from the scanning data. 
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DNA- and RNA-Hydrolyzing Activity 
For evaluation of the DNA- and RNA-hydrolyzing activities of Abs, 

various 5'-[32p]ribo - and deoxyribooligonucleotides (20 pmol) were incu- 
bated with 50 ~g/mL of IgG or its fragments in 25 ~L reaction mixtures 
containing 20 mM Tris-HC1, pH 7.5, 5.0 mM MgC12 (or in the absence of 
MgC12), and 1.0 mM EDTA, for 2 h at 37~ The products were analyzed in 
a 20% PAGE gel containing 8 M urea. 

Transcript of human mitochondrial tRNA cys with a point mutation C9A 
was prepared in vitro by transcription of the appropriate DNA species (i.e., 
the tRNA gene) by T7 RNA polymerase, according to Milligan et al. (26), 
and labeled with [32p], as  in Vlassov et al. (27). tRNA was then incubated 
in final volume of 20 ~L with IgG (100 ~g/mL), or with pancreatic RNase 
(7 ~g/mL) in 50 mM Tris-HC1, pH 7.5, 0.1 mM EDTA, for 2 h at 37~ (in 
the presence or absence of 100 mM NaC1 and 5 mM MgC12). tRNA cleav- 
age products were resolved by electrophoresis in a 15% PAGE gel contain- 
ing 8 M urea. The hydrolysis products were identified by autoradiography. 

It is known that RNA hydrolysis by RNase T1 yields certain specific 
products (26-28). Hydrolysis of RNA with imidazole, on the other hand, 
leads to cleavage of RNA at all possible sites with comparable efficiency 
and is known as statistical hydrolysis of RNA (28). The authors used the 
product of partial hydrolysis of tRNA by RNase T1 and by imidazole to 
deduce the positions at which tRNA is cleaved by RNase A and IgG. 

Partial hydrolysis of tRNA by Aspergillus orysae RNase T1 (50 ~g/mL) 
was carried out according to Milligan et al. (26). Partial hydrolysis of tRNA 
by imidazole was performed as in Vlassov et al. (28). 

Gel-Filtration of Antibodies After pH Shock 
Abs (IgG purified on DNA-cellulose; 0.4-1.0 mg/mL, 0.2 mL) were 

incubated in 20 mM glycine-HC1, pH 2.6, containing 0.2 M NaC1, for 2 h at 
25~ and then chromatographed in this buffer on Toyopearl HW 55 (0.8 • 
180 mm). The fractions were dialyzed against 20 mM Tris-HC1 buffer, pH 
7.5, and the nuclease activities were measured. 

Affinity Labeling 
Affinity labeling of the IgG was carried out in a 20-~L reaction mix- 

ture containing 5 ~g IgG and 100 pmol of the [32p]-labeled 5'-phospho-(4- 
dimethylaminopyridine) derivative of d(pT)10 (or [32p]d(pT)10 as a control) 
in 20 mM 3-morpholinopropanesulfonic acid buffer, pH 7.5, 5 mM MgC12 
After incubation for 30 min at 20~ the reaction mixtures were analyzed 
by SDS-PAGE. The 5'-phospho-(4-dimethylaminopyridine) derivative of 
d(pT)10 was synthesized as in Buneva et al. (29). 
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In Situ Gel Assay of DNase Activity 

DNase activity was detected in a 12% SDS-PAGE gel containing 20 
~g/mL phage K DNA, according to Rosenthal and Lacks (30). SDS was 
removed by incubating the gel for I h at 37~ with 7 M urea. The gel was 
washed 5• with water. To allow protein renaturation, the gel was incu- 
bated for 16 h at 37~ in 20 mM Tris-HC1 buffer, pH 7.5, containing 5.0 mM 
MgC12 and 1.0 mM EDTA. To reveal the products of the DNA hydrolysis, 
the gel was stained with ethidium bromide (25). The positions of the IgG 
subunits on the gel were revealed by Coomassie blue staining. 

Preparation of Antibody Fab and F(ab% Fragments 

The F(ab')2 fragment was obtained by pepsin cleavage (31), and was 
subsequently purified using gel filtration and DNA-cellulose, as described 
above. The Fab fragment was obtained by papain cleavage (32) and by 
purification on protein-A Sepharose, DEAE-cellulose, and Sepharose 
columns with immobilized anti-L chain of IgG Abs (32). F(ab')2 and Fab 
fragments were electrophoretically homogeneous. 

SDS-PAGE Analysis 

SDS-PAGE analysis of IgG fractions in nonreducing conditions was 
carried out in 7-16% gradient gel (0.1% SDS). SDS-electrophoresis for the 
polypeptide spectrum analysis of Abs was performed in a reducing 12% 
gel (in the presence of 0.1% SDS and 0.1% 2-mercaptoethanol). In all cases, 
the Ab samples were boiled for 5 min prior to the electrophoresis in 50 mM 
Tris-HC1 buffer, pH 8.2, containing 2% SDS, in the presence or absence of 
0.1% 2-mercaptoethanol, respectively. 

Binding of Catalytic IgG to Antibodies to L Chain 

Binding of catalytic Abs to Sepharose containing immobilized mono- 
clonal Abs against K or K L chain of IgG was analyzed as follows. After 
purification of IgG using DNA-cellulose chromatography, 0.5 mg Abs was 
loaded on a 2-mL anti-L chain Sepharose column (anti-K or anti-K) equili- 
brated in TBS buffer. The IgG fraction adsorbed nonspecifically was eluted 
with this buffer containing 1% Triton X-100 and 0.3 M NaC1. Abs bound to 
the immobilized Abs against K or K chains were eluted in 50 mM glycine- 
HC1, pH 2.6. The column fractions were immediately neutralized and dia- 
lyzed against 10 mM Tris-HC1, pH 7.5, and the DNase and RNase activities 
of IgG were measured. 
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Fig. 1. Purification of IgG from human milk. (A) The milk was chromatographed on 
protein A-Sepharose. Fractions 3 and 4 were pooled, sIgA was removed on DEAE cel- 
lulose, and the protein was subjected to gel filtration (1) on Toyopearl HW 55 (profile 
1). Profile 2 in B was observed using IgG purified on DNA-cellulose subjected to pH 
2.4 shock. (--), Absorption at 280 nm; (....) and (E), DNA-cleaving activity using pBR- 
322 plasmid; (x), RNA-cleaving activity using 5'-[32p](pA)13 substrate (compared to the 
activity of the fraction having maximal activity [100%]). 

RESULTS AND DISCUSSION 
To search for nuclease Abs in the milk of healthy mothers, the IgG 

fraction was purified by chromatography on protein A-Sepharose under 
conditions designed to remove nonspecifically bound proteins (Fig. 1A), 
followed by DEAE-cellulose chromatography (23), and by gel filtration 
(10) to remove secretory IgA. The purified IgG fraction contained 0.5-1.5% 
of the total milk Abs. 

Catalytic Abs were bound by protein A-Sepharose more strongly, in 
comparison with IgG without catalytic activity. According to electrophoretic 
and immunoanalysis data, protein peak 2 eluted by acidic buffer, pH 4.6 
(Fig. 1A), was composed of IgG, and did not possess RNase or DNase activ- 
ity. Adsorbed Abs (4-10% of the milk Abs; 95-97% of the initial milk Ab 
nuclease activities) were eluted with glycine-HC1 buffer, pH 2.6. 
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The authors have not found any detectable level of DNase activity in 
IgG from the sera of 50 normal human (men and women). It should be 
mentioned that the extent of DNase and RNase activities of IgG purified 
from milk (35 samples) were dependent very much on donors. Neverthe- 
less, in contrast to IgG from the blood of normal humans, IgG of all 35 milk 
samples had detectable levels of nuclease activity. The specific DNase 
activities of milk IgG were 0.05-10% that of DNase II. 

The IgG from maternal sera during pregnancy also possessed DNase 
activity (detailed data to be published elsewhere). 

The purity of a typical IgG preparation was confirmed by SDS-PAGE 
(33), which showed a single 150-kDa band in a nonreducing condition (Fig. 
2D), and two bands corresponding to the H and L chains after reduction 
(Fig. 2E). Chromatography on DNA-cellulose showed that the IgG was 
composed of Ab fractions having different affinity for DNA: 40-70% of the 
IgG from 30 different donors bound to the column. The amount of protein 
recovered in peaks 1-3 (Fig. 2A) was variable in different milk donors. 

Usually, strong noncovalent protein complexes dissociate under 
acidic conditions. The IgG was incubated at pH 2.6 to dissociate noncova- 
lent interactions, and to ensure that other proteins were not tightly bound 
to it. A single protein peak was observed upon gel filtration (Fig. 1B). The 
IgG was found to possess DNase (and RNase, see below) activity at every 
step of purification (Fig. 3A). After the final step of IgG purification at pH 
2.6 (Fig. 1B), it contained about 80% of the initial DNase activity loaded on 
the gel-filtration column. 

DNase activity was also present in the homogeneous F(ab')2 and Fab 
fragments (Fig. 2D) of milk IgG purified using several different chro- 
matography procedures (Fig. 2B). 

In an earlier example using creatine kinase, the authors developed a 
method to separate the enzyme subunits displaying different affinities for 
ATP by fractionation on ATP-Sepharose, after dissociation of the oligomer 
with urea (34). Similar studies on IgG showed that the DNase activity resided 
in the L chaIn, as shown by purification on DNA-cellulose after dissociation 
of IgG oligomer with urea and DTT (Fig. 2C, peak 3). The L chain showed the 
correct mobility on SDS-PAGE (Fig. 2E) and reacted positively with specific 
anti-L-chain antibodies. About 90-95% of purified IgG (and its DNase and 
RNase activities) was adsorbed by Sepharose with immobilized monoclonal 
Abs against K chains immobilized on Sepharose, and only 5-10% of the IgG 
was adsorbed by immobilized Abs to X chains (data not shown). 

Two further methods provided direct evidence that the L chain pos- 
sessed DNase activity. First, after separation of the subunits by SDS-PAGE 
in a gel containing DNA, an in-gel assay showed DNase activity in the L 
chain (Fig. 3C). The nuclease activity was revealed after staining with 
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Fig. 2. Chromatography of IgG and its subfragments on DNA-cellulose. (A) IgG 
purified after gel filtration and DEAE-cellulose chromatography. (B) F(ab)2 fragment; 
(C) IgG dissociated into subunits using 0.3 M DTT and 8 M urea (see Methods). (D) 
Silver-stained SDS-PAGE in a nonreducing 7-16% gradient gel of: F(ab)2 fragment 
(lane 1); Fab fragment (lane 2); IgG after chromatography on DNA-cellulose (lane 3); 
molecular mass markers (lane 4). (E) SDS-PAGE of peak fractions from panel C in a 
reducing 12% gel: peak 2 (lane 1); peak 3 (lane 2); peak 4 (lane 3); molecular mass 
markers (lane 4). 

ethidium bromide as a sharp dark band on a fluorescent background of 
DNA bound to ethidium bromide. Second, the L chain became labeled 
after incubation of IgG with a [32P]oligonucleotide affinity probe for the 
active site of DNase, i.e., the 5'-phospho-(4-dimethylaminopyridine) 
derivative of 5'-[a2P]d(pT)~ (Fig. 3B). 
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Fig. 3. DNase and RNase activities of IgG and its fragments. {A) cleavage of super- 
coiled (sc) and relaxed (r) pBR322 DNA by IgG (50 ~g/mL) after different purification 
steps. PS, protein A-Sepharose; DNA, DNA-cellulose; GF, gel filtration; pH, incubated 
at pH 2.4; F2 and F1, F(ab)2 and Fab fragments, respectively; L, purified L chain; K1 and 
K2, pBR322 DNA incubated without antibodies. (B) affinity labeling of the L chain after 
incubation of IgG with [32P]-labeled 5'-phospho-(4-dimethylaminopyridine) derivative 
of d(pT)10: autoradiographs of SDS-PAGE gel of IgG, respectively, before and after 
incubation with [32p]d(pT)10 (lanes 1 and 2, respectively); IgG before and after incuba- 
tion with 5'-phospho-(4-dimethylaminopyridine) derivative of [32p]d(pT)~0 (lanes 3 and 
4, respectively); silver-stained IgG under reducing conditions (lane 5). (C) In gel 
DNase activity of the L chain after separation of IgG by SDS-PAGE in a gel containing 
DNA. DNase activity revealed as a sharp dark band on a fluorescent background by 
ethidium bromide staining (lane 1); Coomassie blue-stained IgG under reducing con- 
ditions (lane 2); molecular mass markers (lane 3). (D) Cleavage of 5'-[32p]oligonu - 
cleotides by milk IgG. Odd- and even-numbered lanes show the products after 
incubation without and with IgG, respectively. 
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The properties of the DNase of milk IgG distinguished it from other 
known DNases. The IgG hydrolyzed DNA within the entire pH range 
tested (6.0-9.0), with an optimum at pH 7.0-7.2, a value markedly higher 
than that of human blood DNase II (pH optimum 5.2; [18]). Although 
DNase I is metal-dependent (18), the DNase activity of milk IgG was only 
slightly activated by Mg 2+ or Mn 2+, and cleavage of oligodeoxyribonu- 
cleotides was strongly stimulated by EDTA (Fig. 4A), or after passage 
through Chelex (Bio-Rad) (data not shown). 

Milk IgG, as well as its F(ab')2 and Fab fragments, was found to pos- 
sess not only DNase, but also RNase activity at every step of purification. 
After pH shock of IgG, the gel filtration experiments showed only one pro- 
tein peak containing about 80% of the initial IgG activity in hydrolysis of 
5'-[32p](pA)13 (Fig. 1B). 

Various oligoribo- and oligodeoxyribonucleotides were cleaved by 
IgG with comparable efficiencies (Figs. 3D and 4A). In contrast, the 80-kDa 
and 14-kDa RNases reported in human milk (22), like pancreatic RNase A, 
cannot hydrolyze oligo(A). Unlike all known RNases, milk IgG was not 
capable of hydrolyzing cCMP (data not shown). 

The IgG from serum of patients with systemic lupus erythematosus 
hydrolyzes homo-oligoribonucleotides 20-50• faster than oligodeoxyri- 
bonucleotides; the best substrates are d(pA)n and (pA)n, and hydrolysis of 
d(pT)n and (pU)n is 10-15• slower (11). In addition, the RNase activity of 
milk IgG could be distinguished from RNase A and RNase T1 by its 
tRNA LyS cleavage pattern: Cleavage was more pronounced in the region 
between nucleotides 52-56, although the major cleavage positions were 
similar (Fig. 4B and C). In order to identify the tRNA cleavage positions in 
RNase and catalytic Abs, the authors studied the partial statistical hydrol- 
ysis of tRNA by imidazole and specific hydrolysis by RNase T1 (Fig. 4B). 
Cleavage by IgG between nucleotides 52-53 and 55-56 was stimulated by 
NaC1 and MgC12 (Fig 4B, lane 2); cleavage by RNase A was essentially com- 
pletely inhibited (lane 4). 

These data taken together show that the DNase and RNase activities 
of milk IgG are intrinsic properties of the L chain of the IgG, and are not 
caused by co-purifying nucleases. The specific activities of the DNase and 
RNase with polymer substrates were observed to vary from 0.05 to 10% in 
the IgG from 35 milk samples studied, compared to the activities of DNase 
II and RNase A. The K,, values for d(pT), 0 (0.5-1.5 ~xM) and (pU)10 (0.1-0.5 
~M) and kca t values 3 - 14 x 10 2/min and 2 - 10 x 10 2/min, respectively, 
were estimated for three preparations of Fab fragment. 

It is plausible that these two catalytic Ab activities reside in the same 
protein, because the authors have shown recently (35) that monoclonal 
lupus Abs, which recognized specific DNA sequences, show both activities, 
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Fig. 4. Characteristics of the DNase and RNase activities of IgG and Fab fragment 
(50 t~g/mL). (A) Hydrolysis of 5 ' - [ 3 2 p ] d ( p a ) 1 4  . Oligonucleotide incubated alone (lane 
K); Fab (lane 1); IgG (lanes 4 and 4); IgG + 20 mM EDTA (lane 3). (B) Partial hydroly- 
sis of human 5'-[32p]tRNA LyS by milk IgG (100 t~g/mL) (lanes 1 and 2) and RNase A 
(7 ~g/mL) (lanes 3 and 4), in the absence (lanes I and 3) or in the presence (lanes 2 and 
4) of 100 mM NaC1 and 5 mM MgCl2; imidazole (lane 5); RNase T1 (lane 6); tRNA incu- 
bated alone (lane K). (C) The cloverleaf structure of tRNA cys showing the sites of tRNA 
major cleavages by RNase A and by milk IgG. 

w i th  the  RNase  activity be ing  30-40 x greater  than  the DNase  activi~.  On  
the  o ther  hand ,  a mix ture  of different  catalytic Abs wh ich  hydro lyze  ei ther 
D N A  or RNA,  m a y  be p resen t  in mi lk  IgGs, because  these are polyclonal .  
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These observations demonstrate that DNA- and RNA-hydrolyzing 
catalytic Abs are intrinsic components of IgG derived from healthy human 
mother's milk. Since it is known that DNase and RNase therapy of 
patients leads to protection against different viral and bacterial diseases, 
the nuclease activities of Abs raise the possibility that these Abs may pro- 
vide additional protective functions for the newborn. 
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