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A. Introduction 

Diagnostic and prognostic markers are ur­
gently needed for early diagnosis and ther­
apy of malignant neoplasias. One solution 
of this problem is the search for etiologic 
factors in the hope that they might indicate 
the presence or degree of progression of the 
disease. One possible factor are the re­
troviruses which are known to cause certain 
malignancies in several animal species [1]. 
These malignancies include leukemias, 
lymphomas, and sarcomas. Footprints of 
retroviruses have also been repeatedly de­
scribed in man, and retroviral isolates have 
been grown from human neoplastic and 
non-neoplastic cells. These viral isolates in­
clude not only the human T lymphotropic 
viruses (H1LV-I-III), but also viruses that 
are very similar to the primate retroviruses 
simian sarcoma virus (SiSV) and baboon 
endogenous virus (BaEV) [2, 3, 6]. 

We have shown over the past few years 
that antigens and antibodies that are relat­
ed to structural proteins of these primate 
viruses are present in human sera [4] and 
possibly possess prognostic relevance. For 
instance, one can correlate the presence of 
antigens and immune complexes that are 
related to the envelope glycoprotein gp70 
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of SiSV with shorter survival and poorer re­
sponse to therapy in acute leukemias and 
chronic myelogenous leukemias in blast 
crisis [5]. We have therefore examined 
whether such retroviral markers, possibly 
in combination, can be utilized for di­
agnostic purposes. 

B. Materials and Methods 

1. Patients 

Sera from patients with leukemias, lym­
phomas, and from control subjects without 
neoplastic disease were treated with 5% 
trasylol and stored at - 20°C. If possible, 
sera obtained at diagnosis or prior to treat­
ment were used. 

II. Antigens and Antibodies 

p30 core proteins and gp70 envelope gly­
coproteins were prepared from purified 
SiSV and BaEV as described [7, 8]. Poly­
valent antisera were prepared by injecting 
the purified viral antigens into rabbits [7]. 
Monoclonal antibodies (MoAB) against 
BaEV gp70 were the gift of Dr. L. Thiry, 
Liege, Belgium. 

III. ELISA 

The examination of the sera for cross-react­
ing antigens, antibodies (IgG and IgM), 
and immune complexes (IgG and IgM) was 
done with the enzyme-linked immuno-
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Table 1. Parameters for 
the discrimination of acute 
leukemias 

a) Acute leukemias (N=43) vs controls (N= 154) 

Parameters 
Immune complexes: 

Antibodies 

SiSV gp70 IgG 
BaEV gp70 IgG 
BaEVp30IgG 
SiSV p30 IgM (AS 1) 
SiSV p30 IgM (AS 2) 
BaEV gp70 IgM 
SiSVp30IgG 
SiSV gp70 IgG 

Sensitivity 82.4% 
Specificity 88.1 % 

b) Acute leukemias (N = 43) vs malignant lymphomas (N = 46) 
Parameters 

Antigen 
Immune complexes 

Antibodies 

BaEV gp70 (MoAB) 
SiSVp30IgG 
BaEVp30IgG 
SiSV gp70 IgG 
SiSVp30IgG 
BaEV gp70 IgG 

Sensitivity 78.3% 
Specificity 90.7% 

c) Acute leukemias (N=43) vs sarcomas (N= 17) 

Parameters 
Antigen 
Antibodies 

sorbent assay (ELISA) technique [7, 8]; 
Kreeb et aI., in preparation). For the de­
tection of antigen-specific immune com­
plexes, assays with immune and with pre­
immune sera were carried out in parallel. 
The extinction values obtained with the 
preimmune sera were subtracted from the 
values obtained with the immune sera 
(Kreeb et aI., in preparation). 

C. Results 

We examined serum samples ,from 43 pa­
tients with acute leukemias, and from 46 
patients with malignant lymphomas for 

Fig. 1 a-c. Stepwise discriminant analysis of 
acute leukemias versus non-neoplastic controls. 
a means and standard deviations of the test re­
sults of each test parameter with acute leukemias 
and with controls; b scores calculated from the 
results with the test parameters for each individ­
ualleukemic and control sera; c distribution curves 
ofleukemias and controls 

BaEV gp70 (MoAB) 
SiSV gp70 IgG 
SiSVp30IgG 
SiSV gp70 IgM 

Sensitivity 100.0% 
Specificity 97.7% 

antigens, antibodies (IgG and IgM), and 
immune complexes (IgG and IgM) that 
cross-react with the p30 core proteins and 
the gp70 envelope glycoproteins of SiSV 
and of BaEV and tried to distinguish the 
sera from each other and from three con­
trol groups (154 non-neoplastic controls, 10 
benign lymphadenopathies, and 17 sar­
comas). The enzyme-linked immuno­
sorbent assay (ELISA) technique served as 
test system. The assay results were then 
subjected to stepwise discriminant analysis, 
and a score was determined. The results are 
shown in Tables 1 and 2. 

I. Acute Leukemias 

Acute leukemias can be distinguished from 
non-neoplastic controls with a sensitivity of 
79.1 % and a specificity of 90.9% (20.9% 
false negatives and 9.1 % false positives) by 
eight parameters (Table 1 a). The parame­
ters are: IgG immune complexes related to 
SiSV gp70, BaEV gp70, and BaEV p30; 
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Table 2. Parameters for the 
discrimination of malignant a) Malignant lymphomas (N=46) vs controls (N= 154) 
lymphomas Parameters 

Immune complexes SiSV gp70 IgG 
BaEVp30IgG 
BAEVp30IgM 
BaEV gp70 IgM 

Sensitivity 84.4% 
Specificity 83.3% 

Antibodies SiSV gp70 IgG 
BaEV gp70 IgG 

b) Malignant lymphomas (N=46) vs benign lymphomas (N= 10) 

Parameters 
Antigen 
Immune complexes 

Antibodies 

BaEV gp70 (MoAB) 
BaEVp30IgG 
BaEVp30IgM 
SiSV gp70 IgM 

Sensitivity 97.8 % 
Specificity 70.0% 

c) Malignant lymphomas (N=46) vs sarcomas (N= 17) 

Parameters 
Antibodies 

Antigen 

Antibodies 

IgM immune complexes related to SiSV 
p30 and BaEV gp70; and IgG antibodies 
cross-reacting with SiSV gp70 and SiSV 
p30. The means and standard deviations of 
the test results of each parameter with the 
acute leukemia group and with the control 
group are shown in Fig. I a. The scores that 
are assigned to each leukemic and control 
serum were plotted and are shown in 
Fig. I b. The good separation of the two 
groups is evident. In Fig. I c, the numbers 
of patients per score unit are plotted, show­
ing the relatively small overlap of the two 
groups. Similarly, acute leukemias were 
distinguished from malignant lymphomas 
with a sensitivity of 78.3% and a specificity 
of 90.7% by six parameters, and from sar­
comas with a sensitivity of 100% and a 
specificity of 97.7% by the combination of 
four parameters (Table I b and c). 

Fig. 2a-c. Stepwise discriminant analysis of 
malignant lymphomas versus non-neoplastic 
controls. a means and standard deviations of the 
test results of each test parameter with malignant 
lymphomas and controls; b scores calculated 
from the results with the test parameters for indi­
vidual lymphoma and control sera; c distri­
bution curves oflymphomas and controls 

SiSV gp70 IgM 
BaEV gp70 IgG 
BaEV gp70 (MoAB) 
SiSV gp70 (rabbit AB) 
SiSV gp70 IgG 

Sensitivity 100.0% 
Specificity 94.1 % 

II. Malignant Lymphomas 

Malignant lymphomas are distinguished 
from non-neoplastic controls with a sensi­
tivity of 84.4% and a specificity of 83.3% 
(15.6% false negatives and 16.7% false 
positives) by six parameters (Table 2 a). The 
parameters are: IgG immune complexes re­
lated to SiSV gp70; IgG and IgM immune 
complexes related to BaEV p30; IgM im­
mune complexes related to BaEV gp70; 
and IgG antibodies cross-reacting with 
SiSV gp70 and with BaEV gp70. The means 
and standard deviations of the test results 
of each of the six parameters with the 
malignant lymphoma group and with the 
control group are shown in Fig. 2 a. Figure 
2 also shows the scores of each serum as in­
dividual values (Fig. 2 b) and as curves 
(Fig.2c) as described. The distinction be­
tween malignant lymphomas and benign 
lymphadenopathies is depicted in Table 2 b 
and Fig. 3. Malignant lymphomas are dis­
tinguished from benign lymphadeno­
pathies with a sensitivity of 97.8% and 
a specificity of 70% by four parameters 
(Table 2b). The four parameters are: BaEV 
gp70-related antigen (as determined by 
monoclonal antibodies); IgG and IgM im-
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Fig. 3 A-C. Stepwise discriminant analysis of 
malignant lymphomas versus benign lymph­
adenopathies. A means and standard deviations 
of the test results of each test parameter with 
malignant and benign lymphomas; B scores cal­
culated from the results with the test parameters 
for individual lymphoma sera; C distribution 
curves of malignant and benign lymphomas 

mune complexes related to BaEV p30; and 
IgM antibodies cross-reacting with SiSV 
gp70. Means and standard deviations of the 
test results with the individual test parame­
ters (Fig. 3 a), calculated scores as individ­
ual values (Fig. 3 b), and as curves (Fig. 3 c) 
are shown as already explained. Sarcomas 
are distinguished from malignant lym­
phomas with a sensitivity of 100% and a 
specificity of 94.1 % by five test parameters 
(Table 2c): BaEV gp70-related antigen as 
determined by monoclonal antibodies; 
SiSV gp70-related antigen (by rabbit anti­
serum); IgG antibodies cross-reacting with 
BaEV gp70 and SiSV gp70; and IgM anti­
bodies cross-reacting with SiSV gp70. 

D. Discussion 

On the basis of animal experiments, studies 
have been performed for several years to 
elucidate the etiologic role of retroviruses 
in human cancers, especially leukemias and 
lymphomas [I]. The first human candidate 
virus HTLV-I has been isolated and de­
scribed by Gallo and co-workers [2], which 
can be regarded as the cause of T cell 
leukemias in humans in endemic areas. The 
detection of SiSV- and BaEV-related 
viruses or structural components of these 
primate viruses in human tissues or sera 
has been described independently by sev­
eral groups [2, 3]. Their origin and their rel­
evance for human malignancies has not 
been elucidated. Their ubiquitous appear­
ance in humans makes it reasonable to re­
gard them as of endogenous origin. This is 
supported by the description of homolo­
gous gene sequences to MuLV and BaBV 
[9, 10]. As with other endogenous retro­
viral entities, their etiologic role in tumors 
is likely, but far from being proven. 

In human leukemias, we have detected a 
significant coincidence between the pres­
ence of cross-reacting envelope proteins of 
SiSV /SSA V and a poor prognosis and re­
sistance to therapy [5]. We now describe the 
possibility of distinguishing certain human 
malignancies of mesenchymal origin on the 
basis of the presence of a number of pri­
mate retroviral markers. These include vi­
ral related antigens and antibodies and es­
pecially virus-specific immune complexes. 
The discrimination between the different 
patient groups or between patient groups 
and the control group could only be 
achieved with a certain number of parame­
ters, but discrimination was unexpectedly 
high in comparison with other parameters 
used as special tumor markers. It is in­
teresting to note the dominant role of virus­
specific immune complexes of IgG and 
IgM classes in every discriminating pattern. 
This further supports the possible role of 
immune complex formation in the course 
of malignant diseases. 

These results are a promising step in the 
direction of better diagnosis and more de­
tailed classification of certain mesenchymal 
tumors. A prospective study is necessary to 
establish these parameters as diagnostic 
and prognostic factors. This may also be 
improved by the use of monoclonal anti­
bodies, which is indicated by the fact that 
BaEV gp70 as detected by a monoclonal 
antibody has been included twice in dis­
crimination patterns. Last, but not least, the 
prognostic and diagnostic relevance of the 
retroviral structures described here can be 
used as an argument for their possible etio­
logic significance in mesenchymal neo­
plasias. 

Acknowledgments. This study was supported by 
the Bundesminister rur Forschung und Tech­
nologie (BMFT-Projekt NT/ A-MT 0299 01 ZO 
0585). The authors thank Mrs. U. Bock for assis­
tance with the tests and the documentation of the 
test results. 

References 

1. Gross L (1983) Oncogenic viruses, 3rd edn. 
Pergamon, Oxford 

2. Gallo RC, Wong-Staal F, Ruscetti F (1982) 
Viruses and adult leukemia-lymphoma of 

213 



man and relevant animal models. In: Bloom­
field CD (ed) Adult leukemias, pp 1-41 

3. Hehlmann R, Schetters H, Kreeb G, ErfIe V, 
Schmidt J, Luz A (1983 a) RNA-tumorviruses, 
oncogenes, and their possible role in human 
carcinogenesis. Klin Wochenschr 61: 1217 
-1231 

4. Hehlmann R, Schetters H, ErfIe V, Leib­
Mosch C (1983 b) Detection and biochemical 
characterization of antigens in human leu­
kemic sera that cross-react with primate C­
type viral proteins (Mr 30,000). Cancer Res 
43:392-399 

5. Hehlmann R, ErfIe V, Schetters H, Luz A, 
Rohmer H, Schreiber MA, Essers U, Pralle H, 
Weber W (1984) Antigens and circulating im­
mune complexes related to the primate re­
troviral-glycoprotein SiSV gp70: Indicators of 
early mortality in human acute leukemias and 
chronic myelogenous leukemia in blast crisis. 
Cancer 54:2927-2935 

6. Popovic M, Samgadharan MG, Read E, Gallo 
RC (1984) Detection, isolation, and continu­
ous production of cytopathic retroviruses 
(HlL V-III) from patients with AIDS and pre­
AIDS. Science 224:497-500 

214 

7. Schetters H, Hehlmann R, ErfIe V, Ramana­
rayanan M (1980) Detection and quantifica­
tion oftype C viral proteins in tissues and sera 
with an enzyme immunoassay. Infect Immun 
29:972-980 

8. Schetters H, Hehlmann R, ErfIe V (1981) 
ELISA for the detection and quantification of 
C-type viral glycoprotein (gp70) using anti­
bodies that recognize the protein moieties of 
the glycoproteins. J Virol Methods 2:357-366 

9. O'Brien SJ, Bonner 11, Cohen M, O'Connell 
C, Nash WG (1983) Mapping of an endoge­
nous retroviral sequence to human chromo­
some 18. Nature 303:74-77 

10. O'Connell C, O'Brien S, Nash WG, Cohen 
M (1984) ERV3, a full length human endo­
genous provirus: chromosomal localization 
and evolutionary relationships. Virology 
138:225-235 


