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Abstract—SDS — Polyacrylamide Gel Electrophoresis (SDS PAGE) of blood plasma from three cattle and
one buffalo affected with various tumors (odontoma, nasal granuloma and horn cancer in cattle and teat
tumor in buffalo) revealed the presence of new proteins p51, p53 and p71-72 in all the samples which were
not present in plasma from normal healthy bovines. However, another protein, p77.5 present in normal
plasma samples was absent in the plasma of only one (horn cancer affected) out of three tumor affected cows.
The possibility of these proteins as markers of tumorigenesis is discussed.
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l. INTRODUCTION

Cancer cells undergo many changes in their plasma membranes and may acquire new antigens which
can induce immunological response. Thus, the objective of this study was to identify the antigenic
characteristics of tumors which are different from those of normal tissues. Several tumor markers have been
identified on tumor cells and in the sera of tumor bearing animals. Some proteins in serum have also been
claimed to be tumor

Markers. Tumor associated antigens (TAASs) shed in the serum / plasma could be identified by PAGE.
Although considerable work has been done on human TAAs, work on TAAs of cattle and buffaloes is limited.
Therefore, this study on TAAs of bovines was undertaken.

1. MATERIALS AND METHODS

Tumor bearing animals: PAGE analysis was carried out on plasma from 4 different confirmed tumors
of bovines (3 cattle and 1 buffalo). All the cases were confirmed histopathologically for the type of tumor.

Healthy control animals: Samples from normal healthy bovines were used in the study.

Plasma samples: Blood was collected aseptically in heparinized syringe and clear plasma was obtained
after centrifugation at 1000 g for 15 minutes at 4° C. After adding 0.01% Merthiolate as preservative, plasma
samples were stored at —20° C till used.

SDS — PAGE: All the plasma samples collected from tumor — bearing animals were analyzed
electrophoretically to identify any tumor associated proteins. The plasma samples were diluted in 8 M Urea to
dissociate any immune complexed TAAs. PAGE was done using the method of Laemmli [1] with minor
modifications. Discontinuous SDS PAGE gels consisting of stacking and resolving gels of 5% and 12%,
respectively, were used. Samples with 50 [1 g protein each were loaded in the wells. The samples were subjected
to electrophoresis for 1 hour at 200 V. Along with the samples, normal plasma and standard molecular weight
markers were also run in each gel. The molecular weight standard consisted of a mixture of egg white lysozyme
(14.3 kDa), [ 1 Lactoglobulin (18.4 kDa), egg albumin (45 kDa), and bovine serum albumin (66 kDa),
respectively. Gels were stained for 30 minutes in 0.01% Coomassie Blue R-250 in fixative (10% acetic acid and
40% methanol) and were destained for 1 — 3 hours in fixative.

1. RESULTS AND DISCUSSION
Samples from tumor bearing animals: Plasma and tissue samples from cattle and buffalo affected with
different tumors were collected. The tumors in cattle were on the gums, nasal cavity and horn, respectively. The
buffalo had a teat tumor.
Histopathological findings: In cattle, the tumors of gums and nasal cavity were odontoma and
granuloma, respectively, and the horn cancer was a squamous cell carcinoma with hard granules. The buffalo
teat tumor was also confirmed histopathologically.
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Plasma protein profiles in tumor bearing bovines:

New protein bands detected by SDS PAGE in plasma of tumor bearing animals:

Plasma protein profiles from all the 4 bovines with various tumors showed the presence of new protein
bands of 51 kDa, 53 kDa and 71-72 kDa, respectively (Tables 1 & 2, Figs. 1 & 2).

Protein bands absent in SDS-PAGE plasma protein profiles of tumor bearing bovines:

Out of the 4 plasma samples from bovines with different tumors, only one from the horn cancer
affected animal showed the absence of 77.5 kDa normal protein band (Table 2).

The SDS-PAGE analysis of plasma samples from tumor bearing bovines revealed some interesting
patterns of presence or absence of specific protein bands in the plasma protein profiles. In all, 3 new protein
bands (p51, p53 and p71-72) were identified in the plasma protein profiles of tumor bearing bovines. These
bands were absent in the plasma from unaffected animals.

The presence of 52 kDa protein in the sera of breast cancer patients has been reported [2]. The
relationship between human breast cancer and its mouse counterpart, the virus induced mouse mammary tumor
was also noticed. The carcinoma antigen of 50 kDa, CA-50 has been detected earlier [3] in the sera of patients
with a large variety of epithelial carcinomas including mammary tumor, but not in normal healthy individuals.

In our present study, most of the tumor bearing animals showed the presence of proteins p51 and p53 in
their plasma. The excessive shedding of high and low molecular weight CEA and related proteins (30 — 100
kDa) under the influence of alpha interferon and PGE-2 in various carcinomas has been reported [4]. Protein
antigens, mostly p51 and p53, have also been detected in the sera of patients with venereal granuloma. It has
been reported [5] that CA-50 is present as glycoprotein and glycolipid, in 69% of cases of carcinoma of uterus.
A protein of molecular weight 48 kDa was detected [6] in the sera of patients with cervical cancer. A precipitin
band specific to bovine horn cancer was reported [7]. Cells from ocular squamous cell carcinoma (OSCC) in
cattle possess tumor associated antigens that are common to most of the OSCC cells [8].

The present study also revealed the consistent presence of p71/72 in tumor affected bovines. Cattle
with enzootic bovine leucosis possess common TAA, partially common TAA, and specific TAA [9]. A 74 kDa
TAA was present in cattle with enzootic bovine leucosis. The presence of TAA of 73 kDa in cattle with BLV
has been reported [10]. A 72 kDa protein has earlier been reported in colorectal cancer [11]. A 70 kDa TAA has
been detected in patients with epithelial cancer [12]. A 70 kDa TAA in patients with skin cancer has also been
reported [13].

In our study, proteins p51, p53 and p71-72 were found to be present in plasma of bovines with various
tumors. In particular, p51 and p53 were found to be consistently present in all the cases of bovine tumors
(mostly epithelial tumors) included in the study. TAAs were found widely distributed in different types of
tumors as in neuroblastoma and leukemia [14]. A TAA shared by breast cancer and other carcinomas and
another one shared by neuroblastoma, lung and breast cancer have been reported [15].

In the present study, the proteins like p51, p53 and p71-72 were found in plasma specifically from
tumor cases, irrespective of the tumor type. TAAs have earlier been isolated from 4 different tumors, breast
cancer, colon carcinoma, melanoma and hepatoma [16]. The antigens from all the 4 tumors gave similar patterns
of protein bands on SDS-PAGE, yet each was specific for the tumor of origin. They proposed that tumor may
contain TAAs of very similar structure, although of different antigenic specificity and that these TAAs might be
modified HLA antigens.

The overexpression of p53 plays important part in the development of many squamous cell carcinomas
in cattle, particularly the ocular carcinoma [17]. The new protein bands of 51 and 53 kDa, found in our study to
be exclusively present in plasma of tumor bearing animals, irrespective of the tumor type and species affected,
but absent in normal healthy animals, call for further studies as they may be possible tumor markers in these
animal tumors.

The SDS-PAGE analysis of plasma from tumor bearing animals also showed the absence of a protein
p77.5 in the plasma of one animal suffering from horn cancer, which was present in plasma of normal cattle.
The absence of normal skin specific antigens has also been reported in squamous cell carcinomas, basal cell
carcinomas and sweat gland carcinomas [18]. The loss of some normal liver antigens during carcinogenesis has
also been observed by others [19, 20].

It is well known that during tumor development, the cells undergo dedifferentiation which could
possibly be responsible for the absence of the differentiation associated protein(s) in serum / plasma of tumor
bearing animals. Such protein(s) may possibly be differentiation antigen(s) which may have been lost during the
tumorigenesis. It may be possible that p77.5 found to be lost in an animal tumor in our study, could be a
possible differentiation — associated antigen. However, more studies on a larger number of animals with
different tumors are needed to confirm this observation.
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IV. CONCLUSIONS
Proteins p51, p53 and p71-72 were detected in plasma from tumor bearing animals but were found

absent in normal healthy bovines. Protein p77.5 present in the plasma of normal bovines was found absent in the
plasma of a horn cancer affected cow but not in bovines with other tumors.
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Fig. 1. SDS PAGE protein profile of bovine tumors
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Table 1. New protein bands detected by SDS-PAGE in the plasma of tumor
bearing cattle and buffalo but absent in normal healthy bovines

S. | Protein bands Number of tumor bearing animals
no. | (kDa) positive (out of 4)
1 71-72 3
2 53 3
3 51 4
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Fig. 2. Gel scans of normal and horn cancer affected cattle.
Table 2. Plasma protein profiles of cattle and buffalo with miscellaneous tumors
S. Species | Tumor type New protein Normal protein bands
no. bands present (kDa) absent (kDa)
1 Cattle Horn cancer 72,53, 51 77.5
2 Odontoma 72,51 -
3 Nasal granuloma 72,53, 51 -
4 Buffalo | Teat tumor 53,51 -
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