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Abstract—The antigen-induced leukocyte adherence inhibition response is directed to
an organ-type specific neoantigen. Cancers of the colorectum, pancreas and stomach each
expressed a unique organ-specific neoantigen. The relationship of the colon tumour
antigen to the previously described carcinoembryonic antigen (CEA) of GIT cancers was
examined by a tube blocking LAI assay and CEA radioimmunoassay. The colon tumour
antigen was papain-solubilized from colon cancer membranes. An affinity column of
horse anti-human PB,-microglobulin bound the colon tumour antigen but did not bind
CEA. In contrast, the colon tumour antigen failed to bind to an affinity column of
antisera prepared to cell surface proteins that had failed to bind to the anti-human f,-
microglobulin affinity column. Both the colon tumour antigen and CEA existed in the
serum of patients with melastatic cancer. The colon tumour antigen co-isolated with the
HDL fraction of serum by polyanion precipitation which suggested that the colon
tumour antigen was lipoprotein in composition. By contrast, CEA was recovered in the
non-lipoprotein fraction of serum. A proportion of the colon tumour antigen and CEA
in the serum were eliminated into the urinary protein by filtration in the kidney. The
results of the present study indicate that the colon tumour antigen epitope and the CEA
epitope exist on separate molecules.

INTRODUCTION

THE EXISTENCE of tumour-specific transplan-
tation antigens (TSTA’s) in most animal tu-
mour systems studied were established on the
basis of the rejection of experimentally in-
duced tumours inoculated into previously im-
munized syngeneic recipients [1-3].
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Comparable evidence for the existence of
TSTA’s in human tumours is not available,
since this type of experimental design is pre-
cluded by both ethical consideration and the
lack of a syngeneic donor-host relationship.
The principal body of evidence supporting the
concept that human tumours express neoan-
tigens has been derived from in vitro assays of
cell-mediated and humoral antibody responses
to tumour cells [4, 3].

A promising i vitro technique for the
measurement of host anti-tumour immunity is
based on the phenomenon of tumour antigen-
induced inhibition of leukocyte adherence
(LAI) to glass [6], where leukocytes from
patients with cancer, when incubated in vitro
with extracts of tumours arising in the same organ
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and of the same histological type, lose their
normal properties of adherence to glass. With
the tube LAI assay [7-10], the reactivity of
the patient’s leukocytes can be tested with
isolates of the tumour to determine which
component of the tumour is responsible for
inhibition of leukocyte adherence to glass 11—
15]. The tube LAI assay has been used to
monitor the isolation of human tumour anti-
gens from the cell membranes of hepatoma,
malignant melanoma, breast and bowel can-
cer {11, 14].

The present experiments were undertaken
to answer the question as to whether the
colon tumour antigen recognized by the LAI
response was related to the carcinoembryonic
antigen (CEA), a tumour associated antigen,
present in all gastro-intestinal cancers [16, 17]
and located on the cell surface of the tumour

[18].

MATERIALS AND METHODS

Donors of leukocytes

Heparinized blood samples were drawn
from patients with adenocarcinoma of either
the colon, breast or malignant melanoma.
Bufty coat peripheral blood leukocytes (PBL)
were processed for the tube LAI as previously
described [7].

Tumour extracts

Phosphate buffered saline extracts (PBS)
pH 7.3, were prepared from tumour tissue
metastatic to liver as described previously [7,
8, 13]. Protein concentration of the extracts
and of all other samples were measured with
bovine albumin as a standard [19].

Serum samples

Blood was drawn from patients with metas-
tatic cancer whose leukocytes did not respond
in the LAI assay to the sensitizing cancer
extract and immediately stored at 4°C. Afier
overnight retraction of the clot, the serum was
separated and stored at —40°C.

Antigen-induced leukocyte adherence infubition assay

(tube LAT)

The tube LAI assay was performed as
previously described by Grosser and Thomson
7, 8]. PBL were incubated in horizontally
placed glass test tubes with the specific and
non-specific tumour extracts at 37°C in a
humidified atmosphere of 5%, CO, in air.

The tumour extracts were used at a con-
centration of ~100 pg protein/tube. After 2
hr, the tubes were placed upright and the
contents at the bottom of the tube were gently
agitated with a Pasteur pipet and a sample
was placed on a haemocytometer for count-
ing. In the latter half of the study the non-
adherent cells were enumerated automatically
by image analysis [10]. The results were
expressed as a non-adherence index (NAI)
[7]. NAI=[(4—B)/B] x 100, where 4 equals
the number of non-adherent cells in the pre-
sence of the specific antigen: and B equals the
number of non-adherent cells in the presence
of the non-specific antigen.

The difference in reactivity to the two
tumour extracts is expressed by the NAI. The
range of normal values is determined by the
extent to which leukocytes from control sub-
jects show differences in non-adherence to the
two tumour extracts. More than 95%, of
subjects without the specific cancer had an
LAI of <30. Hence, an NAI of =30 is
positive and indicates the presence of anti-
tumour immunity and a value of <30 is
negative and indicates no anti-tumour im-
munity [8-10, 20, 21].

PBL were from patients with malignant
melanoma, colon and breast cancer who re-
acted in the tube LAI assay against their
respective cancer extracts. Leukocytes, a min-
imum of 1.3x 107 in 0.5ml of Medium 199,
were preincubated with 0.5 ml of the expe-
rimental sample at 37°C in a 5%, CO, atmos-
phere with frequent agitation of the plastic
tubes. After 30 min, the cells were washed
with 10 ml of Medium 199 to remove the
experimental sample. The PBL were resuspen-
ded with Medium 199 to 1 ml and then 0.1
ml of the PBL suspension was plated in the
glass test tubes with the specific and non-
specific cancer extracts as decribed in the tube
LAI assay. After completion of the assay, a
sample of the nonadherent cells in cach tube
was counted and the NAT calculated [12].

A sample to be tested for tumour antigen
activity was diluted to the appropriate protein
concentratton in Medium 199 containing 209
fetal calf serum (FCS) and 0.5 ml was prein-
cubated with the PBL (1.3 x107) in 0.5 ml of
Medium 199. When the test sample specifi-
cally negated the LAI response of reactive
leukocytes, tumour antigen activity was ac-
cepted as present. All samples tested in the
blocking assay were unknown to the experim-
enter. When the various samples were tested,
samples were included that might block and
that should not block. All samples that bloc-
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ked the LAI activity of leukocytes from pa-
tients with colon cancer were then tested on
LAT reactive leukocytes from patients with an
unrelated cancer to show that the blocking of
LAI activity was immunologically specific

[13].

Papain-solubilized tumour antigen from solid tumour

The membranes of colon cancer cells from
metastatic deposits of solid tumour derived
from liver metastasis were purified [11] and
then digested with papain [11, 14]. The
papain-soluble membrane material that
passed through a column of DEAE Sephadex
G-50 (0.38 M NaCl, 0.02 M Tris, pH 8.0) was
chromatographed on a calibrated Sephadex
G-150 column (53 x87 cm) equilibrated with
0.0l M Tris, 0.3 M glycine, 0.2 M NaCl
buffer, pH 8.0, containing 0.001 M disodium
EDTA and the fractions were concentrated
and dialyzed against PBS and tested for tu-
mour antigen activity in the blocking LAI
assay. The fraction that eluted from the
Sephadex G-150 column in the molecular
weight range of 70,000-150,000 (fraction 2)
had maximal tumour antigen activity as de-
termined by the blocking LAI assay [14]. The
papain-soluble tumour antigen of colon cancer
present in fraction 2 was purified further by
horse anti-human f,-microglobulin affinity
chromatography. Tumour antigen from other
cancers were isolated similarly.

Horse anti-human B,-microglobulin

Pure B,m was kindly provided by Dr. M.
D. Poulik (William Beaumont Hospital, Royal
Oak, MI). Antiserum to f,-microglobulin was
prepared by immunization of horses [11, 14].
This B,m was used for radiolabelling with
1251, and as the standard f,m preparation in
the establishment of the radioimmunoassay for
f,m by the double antibody technique as
previously described [22]. The IgG derived
from the antiserum to f,m [23] was absorbed
with normal human serum coupled to AH-
Sepharose 4B to remove any potential re-
activity to human immunoglobulin. The IgG
was then coupled to AH-Sepharose 4B as
described by Cambiaso [24].

The horse anti-f,m antiserum did not react
with normal human serum by double immu-
nodiffusion. By radioimmunoelectrophoresis,
the antiserum gave a single band with the low
molecular weight fraction of serum or urine
rich in f,m. The antiserum for affinity chro-
matography was selected for its low titre to
make possible more efficient elution from the

affinity column [14]. By indirect membrane
immunofluorescence [25], the anti-f,m anti-
sera was shown to stain the cell surface of
lymphocytes and cancer cells and when f,m
on the lymphocytes was capped by the anti-
p,m antisera, all of the alloantigenic activity
co-capped. When alloantigens were capped by
anti-HLA alloantisera, f,m was also co-
capped, although some residual staining of the
cell surface remained detectable. Specificity of
the horse anti-human f,m immunoadsorbent

affinity column has recently been described in
detail [11, 14, 26, 27].

Rabbit anti-human non-f,-microglobulin

Papain-soluble breast cancer, normal liver
and malignant melanoma material from
Sephadex G-150 fraction 2 that had not
bound to the horse anti-f,m affinity column
was used to immunize rabbits by three in-
tramuscular injections over 10 days with 1 mg
of material emulsified in complete Freund’s
adjuvant. After 4 weeks they were boosted by
an intramuscular injection of 300 ug of the
same preparation in incomplete Freund’s ad-
juvant and bled 1 and 2 weeks later. The IgG
derived from this anti-serum was coupled to
AH-Sepharose 4B. Antiserum to normal hu-
man serum protein (NHS) was prepared as
previously described [13] and was also coup-
led to AH-Sepharose 4B. The anti-human
non-f,m and anti-NHS antisera, linked to
AH-Sepharose 4B, constituted the “anti-non-
B,m affinity column”.

Affinity chromatography

Fraction 2 from the Sephadex G-150 col-
umn with tumour-antigen activity, assayed by
blocking LAI, or similarly prepared control
material was applied to the affinity column in
PBS. Approximately 15 mg of material was
applied and after the effluent containing the
unbound fraction had been washed through,
the column was washed with an additional 10
column volumes of PBS. Next, the affinity
column was prewashed with 1.0 M NaCl,
NaOH-glycine buffer, pH 9.0 to remove non-
specifically absorbed proteins [28]. The bound
material was then eluted with 3 M KSCN.
All procedures were performed at 4°C. The
bound and eluted fraction was immediately
dialyzed against PBS at 4°C. After overnight
dialysis, the bound and eluted fraction was
centrifuged at 75,000 g for 1 hr and con-
centrated by ultrafiltration. The unbound frac-
tion was treated in an identical manner. fi,m
in the various fractions was measured by
radioimmunoassay [22].
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Co-isolation of serum tumour antigen with high-

density lipoproteins (HDL)

HDL were precipitated and isolated from
whole serum with the polyanions, sodium
phosphotungstate and magnesium chloride as
previously described [29, 30}. A supernatant
fraction free of HDL and HDL fraction of
serum were obtained. The fractions were re-
turned to their original serum volumes to be
assayed.

Isolation of urinary tumour antigen

Tumour antigen was isolated from urine by
809, saturated NH,(SO,), precipitation and
affinity chromatography with Blue Sepharose
CL-6B, as previously described [30]. The iso-
late of urinary protein was dialyzed against
PBS pH 7.3 and concentrated before being
assayed by blocking LAI.

Sodium-dodecyl sulphate (SDS) polyacrylamide gel
eletrophoresis (PAGE)

High resolution SDS slab gels (0.75 mm
thick) were run by the discontinuous method
of Laemmli [30] with the running gel having
a continuous gradient of 5-209, polyacryl-
amide. The samples were radiolabelled with
I'?° by the chloramine T method or with the
Bolton-Hunter  reagent (New  England
Nuclear). The samples were prepared for elec-
trophoresis as described by Laemmli [30].
The patterns of the radiolabelled materials on
SDS-PAGE  was determined by auto-
radiography.

CEA radioimmunoassay

Isolates of papain-solubilized tumour cell
membranes, serum and urine were examined
for their content of CEA by a double anti-
body CEA radioimmunoassay.

RESULTS

Organ-type specific neoantigen recognized by LAI
response

Leukocytes from patients with early colon
cancer showed significantly more non-
adherence in the tubes when incubated with
an extract of colon cancer than extracts of
normal colon mucosa, villous adenoma, pan-
creatic, stomach or lung cancer (Table 1). By
contrast, leukocytes from the control subject
were equally non-adherent with the various
extracts. Leukocytes from the patient with

stomach cancer showed increased non-
adherence when incubated with the extract of
stomach cancer but not with the other ex-
tracts (Table 1). Likewise, leukocytes from the
patient with early pancreatic cancer showed
increased non-adherence when incubated with
the extract of pancreatic cancer in comparison
to the other extracts (Table 1).

In addition, more than 200 subjects with
disease unrelated to the colon were tested
against the colon and lung cancer extract and
less than 39, showed a positive LAI response
to colon cancer [21]. In 49 patients with
Dukes’ stage A, B and C colon cancer, 1009%,,
759%, and 619, were LAI* (LAI-positive) to
the colon cancer antigen [21]. Leukocytes
from patients with other GIT cancers did not
react with the extract of colon cancer.
Similarly, leukocytes from the LAI" positive
patients with colon cancer did not react with
extracts of pancreatic and stomach cancer
[21]. Hence, the LAI response in patients
sensitized to cancer of the GIT is directed to
an organ-type specific neoantigen.

Isolation of papain-soluble colon tumour antigen by
anti-human Bom affinity chromatography

Papain-solubilized membranes of colon and
breast cancer were chromatographed sep-
arately on Sephadex G-130 and the material
pooled into 4 fractions as previously described
[11, 14]. Maximal tumour antigen activity
was found in fraction 2, the material that
eluted in the molecular weight range of about
70,000-150,000.

The LAI reactivity of leukocytes from colon
cancer patients was negated by preincubation
with the papain-soluble colon cancer mem-
branes from Sephadex G-150 fraction 2
(Table 2). The blocking of the LAI activity
was specific since the same leukocytes retained
their reactivity in the LAI assay to the extract
of colon cancer when preincubated with mat-
erial isolated in an identical manner from
breast cancer membranes (Table 2).
Conversely, LAI* leukocytes from patients
with breast cancer were blocked when prein-
cubated with the isolated papain-soluble
breast cancer material but not with the ident-
cally prepared papain-soluble colon cancer
material (Table 2).

Papain-soluble malignant melanoma, colon
and breast cancer materials from fraction 2 of
the Sephadex G-150 column were separately
fractionated by horse anti-human f,m affinity
chromatography. Material with colon tumour
antigen activity was bound by the anti-human
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Table 1. Specificity of colon tumour antigen-induced leukocyte adherence inhibition in glass test tubes
Mean number + S.D. of non-adherent cells incubated with
phosphate buffered saline extracts of:*
Diagnosis Normal
of leukocyte Colon VillousH colon Pancreatic Stomach  Lung
donor cancer adenoma mucosa cancer cancer cancer NAIT Py
Colon cancer 64+6 4144 4541 42+4 40+2 4345 423 (<0.05)
Colon cancer 62+10 4246 4143 43+3 44+4 46+4 35% (<0.05)
Ovarian cancer 36+5 35+1 3442 3345 36+3 3743 9§ (N.S))
Pancreatic cancer 32+4 N.D. N.D. 84+8 51+4 46+2 83 (<0.001)
Control subject 45+3 N.D. N.D. 51+3 48+3 4943 4 (N.S.)
Stomach cancer 35110 N.D. N.D. 4146 88+10 4347 104 (<0.005)

*Tube LAI assay is done in triplicate and the mean=+S.D. of a sample of the counts from each tube is shown.

tNAI—the non-adherence index is calculated as follows: (4—B)/B x 100, where 4 are the non-adherent cells to the
specific antigen, and B are the non-adherent cells to the non-specific antigen.

+Colon cancer is the specific antigen and the other extracts are the non-specific antigens. The NAI to the colon cancer

extract is greater than 30 with any of the control extracts.

§The NAI to the colon extract is less than 30 with any of the control extracts.
[P—Student’s t-test was used to calculate the statistical significance of the difference in leukocyte non-adherence to the

specific and nonspecific (lung) extract. N.S. where P>0.05.

HThe villous adenoma was from a patient whose leukocytes were LAI-negative.

p,m affinity column and eluted with 3.0 M
KSCN (Table 2). The papain-soluble mel-
anoma and breast cancer material, also bound
and eluted from the anti-human f,m affinity
column, did not alter the LAI reactivity of
leukocytes from patients with colon cancer
(Table 2). Conversely, the LAI" leukocytes
from malignant melanoma or breast cancer
patients were not blocked by the bound and
eluted colon cancer material. However, the
LAI* leukocytes from the malignant mel-
anoma or breast cancer patient were blocked
by the bound and eluted papain-soluble mel-
anoma or breast cancer material, respec-
tively, that were isolated in the same way
from the anti-human B,m affinity column
(Table 2).

CEA was detected in the colon. cancer
material that did not bind to the affinity
column of anti-human f,m (Table 2), whe-
reas fil,m was found in the fraction that
bound and was eluted from the affinity col-
umn of anti-human f,m. Affinity chromato-
graphy with anti-human f,m achieved about a
25 fold purification of the colon cancer anti-
gen. The fraction that blocked LAI activity
contained fi,m, whereas the unbound fraction
was free of f,m but contained CEA.

Anti-non-f,m affinity chromatography

Papain-soluble colon cancer material from
fraction 2 of the Sephadex G-150 column was
applied to the affinity column of rabbit anti-
sera raised to cell surface proteins not linked

to f,m and to NHS, anti-human non-8,m.
The colon tumour antigen was recovered in
the unbound fraction (Table 2). The bound
and eluted fraction had no blocking activity
(Table 2). The unbound fraction with the
colon tumour antigen activity did not impair
the LAI reactivity of leukocytes from patients
with breast cancer (Table 2). CEA was pre-
sent in both the unbound and bound and
eluted fractions, whereas f,m was detected in
the unbound fraction.

SDS-PAGE

Figure 1 shows a high resolution SDS slab
gel electrophoresis autoradiograph pattern of
radiolabelled papain-soluble membrane mat-
erial from the Sephadex G-150 fraction 2
that bound and was eluted from the affinity
column of anti-human f,-microglobulin.
Polypeptide chains are visible at molecular
weights of about 12,000, 25,000, 40,000,
50,000, and 60,000. The band at 50,000 mol.
wt and a proportion of the band at 25,000
mol. wt, probably represented H and L chains of
IgG that have bled from the affinity colum.
Isolates with colon or breast tumour antigen
activity have similar patterns on SDS gel
electrophoresis (Fig. 1).

Figure 2 shows the pattern on SDS-PAGE
of papain-soluble colon cancer material bound
and eluted, and unbound from the affinity
column of anti-non-B,-microglobulin. The
bound and eluted material shows multiple
bands that are strikingly different compared
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M.W. x 10°

Fig. 1. Fig. 2.

Fig. 1. Autoradiogram of SDS gel electrophoresis of papain-solubilized colon and breast cancer membranes
isolated from Sephadex (-130 fraction 2, bound and eluted from ithe affinity chromatography column of
horse anti-human  f,-microglobulin. A, material with colon cancer antigen activily radiolabelled with
chloramine T; B, another isolate with colon cancer antigen aclivity radiolabelled with the Bolton—Hunter
Reagent; C, material with breast cancer antigen activity radiolabelled with chloramine T. The material
shown in columns A, B and C had specific activity in the tube blocking LAI assay. Although not well
visualized, colon cancer material shown in slot A had two bands visible at about 40,000 mol wt similar to
the bands of the material in column B.

Fig. 2. Autoradiogram of SDS gel electrophoresis of papain-solubilized colon cancer membrane, unbound,

and bound and eluted from the affinity column of anti-non-f,-microglobulin. A, unbound material; B,

bound and eluted material. The material in column A had specific colon tumour antigen aciivily, whereas
material in column B had no tumour activity.
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to the material that was bound and eluted
from the anti-fi,m column shown in Fig. 1.

Separation of serum HDL and colon TSA from
CEA

The serum from patients with metastatic
colon cancer contained more than 25 ng of
CEA/ml and when the serum was fractionated
by polyanion precipitation of HDL, CEA was
recovered in the supernatant fraction which
contained no HDL. Whole serum from pat-
ients with metastatic colon cancer blocked
the LAI response of reactive leukocytes from
patients with limited colon cancer, whereas
serum from patients with metastatic breast
cancer did not block the LAI response of
leukocytes from patients with colon cancer
(Table 3). Conversely, the LAI activity of
leukocytes from breast cancer patients was
blocked by serum from patients with metas-
tatic breast cancer but not metastatic colon
cancer. After polyanion precipitation of HDL
from serum, the supernatant fraction of serum
from patients with metastatic colon cancer
and breast cancer lacked blocking activity
although this fraction contained CEA. The
HDL fraction of serum, free of CEA, from
patients with metastatic colon cancer negated
the LAI response of leukocytes from patients
with limited colon cancer. Nullification of
LAI activity was not the result of a non-
specific factor in the HDL fraction of serum

since HDL prepared from serum of patients

with metastatic breast cancer did not interfere
with the LAI activity of leukocytes from colon
cancer patients (Table 3). Moreover, when
the HDL fraction of serum from patients with
metastatic colon or breast cancer was prein-
cubated with LAI* leukocytes from patients
with limited breast cancer, only the HDL
fraction of serum from patients with meta-
static breast cancer nullified the LAI response.

Urinary colon TSA and CEA

A portion of the soluble human tumour
antigen in the circulation is cleared by glome-
rular filtration [13]. Urinary protein isolated
from patients with metastatic colon cancer
specifically blocked LAI activity of reactive
leukocytes from patients with colon cancer
(Table 4). The blocking was mediated by the
colon tumour antigen since similarly isolated
urinary protein from patients with metastatic
breast cancer had no effect on the LAI re-
activity of leukocytes from colon cancer pat-

ients. LAI reactivity of leukocytes from breast
cancer patients was blocked by the tumour
antigen present in the isolated urinary protein
from patients with metastatic breast cancer
but not from metastatic colon cancer. The
isolated urinary protein that contained the
colon tumour antigen also contained CEA
and f,m.

DISCUSSION

The results of the present study indicate
that the epitopes of the colon cancer antigen
and CEA are on separate molecules. The
putative colon cancer antigen detected by
blocking LAI is an organ-type specific neoan-
tigen. On the other hand, CEA is a tumour
associated antigen derived from cancers aris-
ing in all digestive tract organs, and the
recognition of CEA is dependent upon im-
mune serum prepared in xenogeneic animals
by immunization with isolates from colon
cancer [16-18].

The papain-soluble colon tumour antigen
bound specifically to an affinity column of
anti-human-f§,-microglobulin, whereas CEA
did not bind. The papain-soluble colon tu-
mour antigen was purified about 25 fold by
this procedure. High resolution SDS-PAGE of
the 1solated material with colon tumour anti-
gen activity revealed bands, at about 12,000,
25,000, 40,000, 50,000 and 65,000 mol. wt.
The bound and eluted fraction contained ff,m
while the unbound fraction had no f,m.

The papain-soluble colon tumour antigen
did not bind to an affinity column of antisera
(anti-non-f,m affinity column) directed to
cell surface proteins that had failed to bind to
the anti-human-fi,m affinity column. With
this affinity column, CEA was recovered in
both the unbound and bound fractions. f,m
was recovered in the unbound fraction.
Interestingly, the SDS-PAGE pattern of the
unbound material resembled the material
bound and eluted from the anti-human f,m
affinity column. The results of the present
study show that the papain-soluble colon tu-
mour antigen co-isolates with f,m.

Initially, the HLA large component and no
other membrane components were reported to
be bound to f,m [31, 32]. More recent
studies [33] indicate that f,-microglobulin
does bind certain membrane components that
are the same in molecular size as the HLA
large components but are different antigeni-
cally from the HLA large components. The
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Table 4. Isolation of colon tumour antigen and CEA from urinary protein
Total
protein NAT*
Preincubation treatment Donor Leukocyte NAI* conc. after CEAt f,mi
of donor leukocytes diagnosis before incubation  (mg/l)  blocking {(ng) (ng)
Urinary proteins unbound from
Blue-Sepharose CL-6B:
Colon cancer A Colon cancer 52 50 9 >25 8
B 50 —24 13
c 50 8
Breast cancer A 50 77 <25
B 50 62
Colon cancer A Breast cancer A 69 50 75 >25 8
B 50 83 13
Breast cancer A B 47 30 4 <25

*The leukocytes from the patients with colon cancer were tested against extracts of colon and lung cancer, the specific
and non-specific antigens, respectively, whereas the leukocytes from patients with breast cancer were tested against the
extracts of breast cancer and malignant melanoma, the specific and non-specific antigens, respectively. The NAI
represents the difference in reactivity to the two tumour extracts and a value of 230 is positive and <30 is negative.

tng of CEA/100 pl of the isolated and concentrated urinary proteins.

Ing/100 ug of protein.

T/a antigen and Qa-2 antigens in the mouse
are reported to be linked to f,m. In addition,
the male-specific antigen (H-Y) is associated
with B,m although the H-Y antigen is coded
for by the Y chromosome [34]. Hence, f,m
may play a regulatory role in the expression
of a series of membrane antigens during de-
velopment and differentiation.

HLA antigens are integral membrane pro-
teins and when HLA antigens are shed into
the circulation they retain their lipoprotein
composition and co-isolate with the HDL of
serum [35]. Human organ-specific neoantigens
are integral membrane proteins and also re-
tain their lipoprotein structure when they are
shed from the tumour cell surface into the
circulation. The colon tumour antigen was
precipitated from the serum along with HDL

by polyanions and purified about 8 fold.
CEA, in the serum of the patient with metas-
tatic colon cancer, was not precipitated by the
polyanions and was recovered in the super-
natant fraction. Hence, when the colon tu-
mour antigen and CEA epitopes are in the
circulation, they are on separate molecules.
Both colon tumour antigen and CEA are
eliminated, in part, by filtration in the kidney.
The procedures used for isolation of the uri-
nary protein did not separate the colon tu-
mour antigen and CEA molecules.

The putative organ-specific tumour anti-
gens of human cancer appear to have many
properties in common [l11, 13, 14] which
suggest that they arise from similar molecules
that have some unexplained relationship to
organ-definition.
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