
PROTIDES OF THE
 
BIOLOGICAL FLUIDS
 

PROCEEDINGS OF THE THIRTIETH COLLOQUIUM, 1982 

Edited by 

H.PEETERS? 
Director
 

Institute for Medical Biology
 
Brussels, Belgium
 

PERGAMON PRESS
 

OXFORD· NEW YORK· TORONTO· PARIS· SYDNEY· FRANKFURT
 









340	 ONCOLOGY 

TABLE 1* 
X·.HiU ACID COi·lPOSITION OF POLYPE?rIDESa PRODUCTED FROl1 mJHAN HALIYJAWI' ,~LIAL 

'!'L~·,JR AND FR01': TEREE DIFFERSHT 'rYFES OF j·lALI::rNANT CELL GROWN IN TISSUE CULTURl':: 
RES TDLJES PER ;·;OLECULE OF PRO'rEIN 

Recognin H Reco"nin L 
Astrocytin ['1al iilnin (in vitl"oc (i n~-'litrot 

(in vivo (in vitrob :na~:mary ~jCF-';' cy!~phocytic 

brain glioJ:la) brain glioma) carcinoma) P,J ly!!!phcr'.a) 

"5 5 5 
,se " c 5 5 

2 1 1 
~·Ietl:. 2 1 
Va:'. 4 ~ c 6 
::::Ce;; 2 4 4 
?Le :) 

L~>-s B 6 
~-I:_ s ? 2 2 2 
AI':; Lf 5 " 
Asp o 9 9 8 

l~ 13 11 10 
;:'eu j 8 8 

2 2 

'.}ly c 
4 
9 

5 
13 

r 
i 

A~a 

Tc::-cal Ilwnber 
.cesidues B".. 0 

7 

90 

9 

92 

:"0 
t 
i 

~\-1o lecalEn" wei,;,h t 
ca.lculated 10,067 9,870 9,cO( 

a	 Specimens were hydrolyzed in vacuo with oN HCl at 108°c for 12 hr. The nearest 
intee;er fo::' the !'!ole numbe-;::- c·f each amino acid is the average of two sepacate 
detei'minations. All above detprminations were performed "b lind" by the Boston 
University Medical Center central facility for amino acid analysis. Results 
"otained witl~ 24-hr. and 72-hr. hydrolysis of I~alignin, at two additional lab
oratories, respectively, were not significantly different when serine, threo
nine, tyrosine, and cysteine were corrected for additional destruction by acid. 

t	 Cells grown in tissue culture. 
*	 From Reference 4. 

All values siven represent Net TAG values unless othel~ise noted. The 
Ne"[ TAJ does no"[ appropriately reflect the antibody elevation when the F-TAG i8 
;;.arkedly elevated to between 270 and 1100 micrograms/ml. In these instances, 
seen rarely in the four control groups (2 of 464 sera, 0.4%), but in 58 of 247 
active cancer sera (?3.5%), the S-TAG values are also elevated to above 400 and as 
n:uc), as 1200 lOicrograms/ml. In the accompanying figures, to dis;tinguish these 
cases of extraordinary increase in both forms of antibody, rather than adding the 
values for the two forms, only the S-TAG has been plotted as open circles. These 
cases have been examined statistically in two ways: separately, and as part of the 
clinically determined active cancer group. Malignin was detected in cells by a 
standard Coons double-layer i!rununofluorescent method previously described in which 
'Ourified human Anti-malignin antibody ('MTAG 1 reagent) is the first lsyer snd 
fluorescein bound to anti-human gamma globUlin is the second layer (Bogoch, 1977; 
riarris et al, 1980). The reagents were obtained from Brain Research, Inc., New 
'Cork. Both [nethods were performed blind on coded specimens of sera and cells, 

TABLE 1I - DI~"; 

AC," 

TYPE OF >J1LL ': 

Carcino'.8 '-. : 
Luc' 
~al'ynx 

BreaSI:, 

Uterus 
Cer\~ ~x 

Ovary 
-Vu~~va 

CO~_OI1 

Rectu::
 
Stc:"a'.
 
Oe SODJ-:.a. '....loS 

BLce Duct 
Prostate 
BlaJde"
 
Uretire
 
Kidne:i
 
Test::.s
 
T1Jyroiil
 
Pancreac
 
Adrena::.
 
Skin
 
Undiffel'ent:iE1, 

Hodgl\ins' Disec: ::~ 
Lymphoma 
MUltiple "'vei('.. 
Acute [.ryel~)_·:;!-:.~--; 
Acute Ly,.pL~c:;L 
Chronic ;·:ye 1 .). E' 

Chronic ::"Y:l~h~,.· 
Fibrosarccl~a ' 
Melanotic Sa,'cc 
Osteo-;enic Sal" 
Rhab domyosal'cc':.E 
Liposarcc:::a 
Heman~iotlastG'p 
Histi()cyt.Jr18 
Brain Cancer 
Retinoblasto::,8 

respectivel'T Q'

in Which th~'Ep~' 

Correlation of C~i' 

Correlations were 
clinical ami lat,!" 
terminal cases if 
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SUE CULTURE: 

Recognin L 
(in vitrob 

lymphocytic 
P,J lymphoma) 

1 
1 
6 
I~ 

3 
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2 
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'( 
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MALIGNIN, ANTI-MALIGNIN ANTIBODY AND SCANTAG 

TABLE II - DISTRIBUTION OF NUMBER OF SERut1 ANTI-MALIGNIN ANTIBODY DETSRHNATIONS 
ACCORDING TO TYPE OF MALIGNANCY AND CLINICAL STATUS 

TOTAL NUHBER CLINICAL STATUS 

No Evidence 
TYPE OF MALIGNA..lIlCY Active Disease Disease Ten1inel 

Carcinoma of: 
Lung 38 11 1 2:' 
Larynx 3 2 , 

~ 

Breast 67 26 27 lU 
Uterus 5 1 1 " Cervix 6 3 

-" 
Ovary 11 3 " 5 
Vulva 1 1 
Colon 37 18 3 16 
Rectum 13 9 ? 2 
Stomach 2 1 1 
Oesophagus 3 1 2 
Bile Duct 1 l 

Prostate 13 '7 I" 2 
Bladder 12 5 I, 

'+ , 
Urethra 1 1 
Kidney 15 6 <; U 
Testis 7 1 ') 1 
Thyroid 4 4 
Pancreas 4 U 
Adrenal 1 1 
Skin 5 1 3 1 
Undifferentiated 14 9 5 

Hodgkins' Disease 14 8 " 3 
Lymphoma 25 15 0 1 
Multiple Myeloma 15 10 2 ~, 

Acute Myelogenous Leukemia 3 2 1 
Acute Lymphocytic Leukemia 1 1 
Chronic ~1yelogenous Leukemia 8. 7 1 
Chronic Lymphocytic Leukemia 8 U 2 2 
Fibrosarcoma 1 1 
Melanotic Sarcoma 15 3 6 1 
Osteogenic SarCO'lla 6 1 1 U 
Rhabdomyosarcoma 4 1 " Liposarcoma 1 1 
Hemangioblastoma 1 1 
Histiocytoma 1 1 
Brain Cancer 133 80 2 51 
Retinoblastoma 1 1 

500 247 86 167 

respectively, by laboratory personnel who were in a different center tha~ the one 
in which the specimens were collected. 

Correlation of Clinical and Laboratory Data 

Correlations were made for each patient after completion and recording of both 
clinical and laboratory data separately. The error for these correlations in 
terminal cases is likely to be very small since it involved patholo~ically confirilled 
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cancer and two reliable dates: the date of the antibody determination and the 
date of death. For each of 206 of the 247 active cancer cases, in addition to 
the absence of th~ir n&m@s from the tumo~ ~ggiQt~y of deathQ, it w~s possible t¢ 
verify by contacting each patient or their physician that the patient was still 
alive at the end of one year. For 41 of these cases, the contact verification 
either was not possible or possible only to the tenth month. Since most of these 
41 cases were from the first two years of the study, when clinically terminal 
patients were actively excluded from the study, this is not likely to represent an 
appreciable error. At most, the nmnber in the terminal group increased, each by 
41, neither of which would significantly influence the conclusions reached except 
for the value of the mean for the antibody in the terminal group which would be 
increased. In the statistical comparison of the groups, values of ~O.OI were 
considered statistically significant. The only comparison of those found not 
significant under these criteria which approached but did not quite reach the 0,05 
level was between the first two control groups (Figure 1). A preliminary report 
was made on the first 290 specimens studied (Bogoch,et al, 1979). 

RESULTS - HUMAN SERUM. ANTIBODY STUDIES 

Figure 1 shows the concentration of Anti-malignin antibody, in micrograms/mi serum 
in individusl sera, in the four control groups and the active cancer group: that 
is, (1) healthy normals, (2) cancer patients showing no evidence of disease after 
successful treatment, (3) out-patients (non-cancer) with medical-surgical s~nptoms 
but without defined disorders, (4) in-patients (non-cancer) with defined medical
surgical disorders, and (5) patients with active cancer who lived one year or 
longer. While the four control groups did hot differ from each other at a statis
tically significant level, each differed from the active cancer group at the sig~i
ficant level of p~O.OOOOOl. 

Figure 2A shows the concentration of Anti-malignin antibody in individual sera of 
patients with terminal cancer, that is, those who died within one year (mean 4.4 
± 3.5 months). The concentration of antibody in this group differs statistically 
frOm the active cancer group at a level of p~O.OOOOOl. Together with the data 
shown in Figure 1, it may be seen that 90 of 108 cancer patients (83.3%) who had 
antibody levels below 135 micrograms/lnl died within one year. In contrast, of 
the 76 active cancer patients who were longer term survivors and who could be 
followed 13 to 46 months (mean 22.3 ± 8) after the antibody determination, 68 
(89.5%) had had elevated antibody levels. Figure 2B shows seven examples of the 
decrease before death observed in individual patient's serum Anti-malignin anti
body levels When determined serially. 

Table II shows the types of cancer patient studied, and the distribution of samples 
between active disease, terminal disease and no evidence of disease in each type 
of cancer. The distribution of type of cancer is fairly typical with the excep
tion of an excess number of brain cancer cases which was the initial focus of 
interest of the study. 

In the pre-selected groups not representative of the general population, the 
antibody level was elevated in the sera of 20.4% of patients with multiple scler
osis, 31.1% of patients with benign tmnors, 30.2% of 'contacts' of active cancer 
patients, and 38.7% of blood relatives of active cancer patients. 

Table III shows the correlation of the presence or ~bsence of Malignin in cells 
as determined. blind by immunofluorescent staining with Anti-malignin antibody 
(MTAG) , and the clinical-pathological diagnosis. The MTAG stain result was 
correct in 20/22 specimens (91%). standard Papanicolaeu stain examinations per
formed blind on duplicates of these specimens by other pathologists were correct 
in 17/22 specimens (77%). 

o o 

~Y---
o 0 
o 0 
OJ r-

Figure 1. 



••••••• 

MALIGNIN, 
343

the 
Lon to w 

>Lble to 
lstUl U I' 
<1. ~ I'-cation ~ 

I'- N 
w (j) 

of these n: N 

Lna1 ZU 
Zresent an <1.§o~ Ueach by o a 00 

] ex:cept I l.. 
lId be •• •• • ••• • 
)1 were ~(I) cr<1.j not WU_0the 0.05 ocr

wOr report 
~':!2 (!) NCD 

01- N CD 
Z-l (j) 
l:':!<1. Z 
I-U 
<1.
Q.<.:l,cr

Iml serum o a Z~ 
(I)J: that •• 

.1le after -lI <1.symp"toms I 
I- U 

Z<.:l1edica1 ,I . wcr (!), or -~I • 1-(1) to<1.,a statis I : : : 
Q...J " ;he slgJ:Li- '.S: • : 
I-
'<1. ZII' ••• .S. u 
~-.11 LI ::.IUI 00I I I I W 

I ~ sera of I 
W~an )+.4 I 
(I) cr<1..stica1ly 

I
I W 

W U 
(I)Ie data I Z 
Ci <1.rho had I I U (!) N CDW;, of CDu a•S :• ~tO
Z wl be ••• 
W I- Z " (j)
 

68
 a <1. 
I I.lil Wof the II ..UIU. . W 

> 
I-
cr 

I anti- ............. 0
............. .. Z
• • 
.~ 

I I I 

I -l 
<1.

If samples I
I ~ 

ceh type I 
0I • Zexcep 0 00I .S I (!)of > 0I .:::: :r: 

I •••••• I- Z 
-l

I •••••••• • <1.
I ••••••••••• w vhe 

',-l-I --lI ---.1 L- =- :::I:-_~1 _-'----'--_----;: :r: ~···,··T··~··· 0scler 0~\ 0 0 0 0 to 0 E >cancer 8 g goo 0 0 ~ L IlJ
0(\) I'-- (!) to ~ ~ N Z w 

IW/E)71 ApOqqUD 
0
:0'2 0

:0'2CE'lls 
ody 
as 

Figure 1. ns per Concentration of Anti-malignin antibody in four control groups and 
orrect in active cancer patients. Solid circles, Net TAG; open circles, 

S-TAG (F-TAG excess). See Methods for details. 
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Figure 2. Relation of level of Anti-malignin antibody to terminal clinical state. t " 
Solid circles, Net TAG; Open circles, S-TAG (F-TAG excess). See 
Methods for details.	 A. Single blind determinations in individual 
patients. B. Longitudinal blind determinations on seven individual 
cancer patients (1 through 7) whose death (D) occurred 1 to 4 months 
from the date the last specimen was determined. 
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CELL ~1AL:;:GT\jIN: 

I~1UNOFLUORESCENCE MTAG RESU~TS 

cancer nO:1-cance-c total 

Clinical
Patholoe;ical 
Diagnosis 

cancer 

non-cancer 

total 

14 

0 
-- 

14 

2 

,
0 

8 

IE 

c 

22 

In addition to the positive stain for Malignin in cells from breast, overian and 
bronchogenic carcinot~a, and astrocytomas, cells grm4n in tissue culture from :1U,'1an 
squamous cell carcinoma of the vulva (Meck,et aI, l()81), and from five different 
types of human lymphoma, as well as leukemiC-cells in both acute and chronic leu
kemia blood have demonstrated positive staining. Outer cellnembranes a swell 
as intracytoplasmic membranes are predominately stained, with sparing of the 
nucleus, in agreement witn the localization of the Malignin antigen as determined 
by cell organelle fractionation and direct isolation. Non-neoplastic adult 
tissues (Harris, et aI, 1(80) and normal fetal tissues have been unifor~ly nega
tive for Malignin-except for two cases of astrocytosis. 

DISCUSSIor - hLJ~~N SERillt, ANTIBODY STUDIES 

The data obtained in this blind study are consistent with the previous evidence 
that Malignin is a general transformation antigen. Thus, rather than being 
restricted to particular cell types, Anti-malignin antibody was elevated signifi 
cantly above normal levels and Malignin was visualized in cells, in patients with 
a broad variety of active cancer (Table II, and Imrnunochemical Methods). That 
the antibody was in the normal range in 94.2% of patients who had been successfully 
treated and at the time of the antibody determination showed no evidence of disease, 
suggests that an active cancer state is required to maintain elevated antibody 
levels. In the separation of healthy normal subjects from active cancer patients 
by determination of Anti-malignin antibody, all healthy normals had values belo\4 
135 (mean 59.1 : 27.0) ~icrograms/ml and there were no 'false positives', while 
in the active cancer group, 92.7% showed elevated values of arltibody ([Tean 273.7 
:!: 156.5 micrograms/ml). The healthy normal and the active cancer groups differed 
at a level of p.c:::O.OOOOOl for the whole active cancer group, as well as for each 
of the two subgroups shown in Figure 1. 

As medically-ill subjects are brought into the comparison (Figure 1), the mean 
levels of concentration of antibody are seen to shift slightly but not significantlY 
upward. In the out-patient non-cancer group, 94.6% were still in the normal ' 
range, and 5.4% were in the elevated range. In the in-patient, more clearly ill, 
positively diagnosed (but apparently no!!-cancer) medical- surgical group, 91. 2% were 
still in the normal range, and 8.8% were in the elevated range. These two con
trol groups were not statistically significantly different from the healthy normal 
control group, but each differed from the active cancer group at a level of 
p.c:: O. 000001*. It might be expected that compared with healthy normals, the in
cidence of cancer would be greater in medically ill patients and that some of 
these cancer cases might not yet be clinically diagnosable. How many of these 
presumptive 'false positives' actually represent occult cancer not :vet clinicaJlv 
detected cannot be predicted, but it is relevant to note that six addition1l1 

*Confirmed independently with 360 additional cases by Dr. Stephen Dunsan, Smith-

Kline Clinical Laboratories, to be submitted.
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'false positives' were found from one to 19 months later actually to have clinic
ally and pathologically proven cancer. 

The data in the preselected groups, although blind, we.re not rand,-mly cGllected 
as ,qere those in Figures land 2 and, are not .representative of tbe general popu
lation and therefore, cannot be pooled with the!'!. These conditions are of 
course much diluted in the general population and are likely to account for less 
than 110 of the total 4% asymptomatic positive rate. 

The possible utility of the Malignin antigen and the antibody for general screen
ing of populations for cancer is suggested by the low asymp"tomatic 'false' posi
tive rates shown in Figure 1 in the healthy normal and out-patient control groups. 
Further studies in general population groups are DOIq in progress. The results 
of the present studies present the possibility, within the limitations of all lab
oratory procedures, that both the determination in cells '::>f Malignin and in serum 
of its antibody may be useful in helping to recognize the presence of maligna:1.t 
sta~es in individuals in whom cancer is suspected. In addition, the clinical 
follow-up of individual patients over months and years has pe~mitteQ the compari
son of clinical outcome with antibody levels which we~e obtained on blind coded 
serum specimens. The correlation observed suggests that the A!1ti-malignin anti
body le-vel cnay be related '1:;0 survival in 1;hat the e'_e'Tated values during active 
disel:l.se were associated with longer survival and lmq levels during actLve disease 
with early death. After successful treatment, however, the pre,sence of normal 
(low) a~tibody levels may be an aid in determinin~ whether an active cancer state 
has been replaced by one in which there is 'no evidence of disease'. Once again, 
the laboratory value can have relevance only in relat Lon to the clinica 1 status, 
and it usually should not be difficult to separate the clinica1_1y healthy fr,)m 
the clinically terminal patient, both of whom have low levels of antibod;r but for 
different reasons. 

The significance of the correlation of lower levels of Anti-malignin antibody with 
ter"3inal illness shown in Figures 2A and 2B is not known. Since as see!:! in 
Figure 2B, the drop in antibody can occur abruptly, in as little as one month 
before death, it is not known how many of the elevated values shown in Figure 2A 
were followed by a similar drop prior to death, The drop nay, therefore, be even 
more common than observed in the single determination. The phenomenon is in 
accord with previous demonstrations by others of the general decrease in immuno
competence observed to signal oncoming death in both human and animal cancer 
(Hers4 et ~ 1976), and may simply represent a secondary consequence of the ter
minal state. However, since Anti-malignin antibody is specific for a cancer cell 
antigen, localizes preferentially in malignant cells in vitro and in vivo, and has 
been shown to be cytotoxic to malignant cells in vitro-(Bogoch and~ogoch, 1980), 
the drop in antibody might be more central to the-cancer process and be to the 
detriment of the patient. In addition, earlier data (Bogoch and Bogoch, 1979a) 
showed Anti-malignin antibody in h~man cancer sera to be largely 'disarmed', with 
its Fc portion cleaved from the Fab fragments, Which would result in loss of cyto
toxicity. This process might reflect one form of the cancer cell's defense 
against the antibody. The low levels of antibody observed here prior to death 
may be evidence of a second form of the cancer cell's defense, the result of in
creasing blockade of antibody production or release due to antigen excess as the 
tumor proliferates. 

COlfFIRMATORY STUDIES ON HUMAN SERUM ANTIBODY STUDIES 

1. SmithKline Clinical Laboratories (1982) - Hospital Population 

Three hundred and sixty additional cancer patients and controls were studied 
blind and completely independently by Dungan et al (to be published) with 
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1 TARGE'"!' reagent. The ra:1.ge of values 1)1' Aati-malisnin antibody in lJOth norcml 
and elevated groups were comparable, patients 1,vith acti.ve ca'1cer had, '2,Le·,"ated 
values, and ':loth terminal pat.ients aild those i.n remiss i.Oil ('no eijid'=?lCe 0", 

disease') had low (norP.1al) values, all wlth a'Jproxi.mately the sa:ne cO:1.s:istency 
as observed in the data above (Bogoch, et al, 1982). Notable again was the 
law asymptomatlc ('false') posLtivecateo::' 610 for a non-cancer mixture 0" 
out-patients and in-patients. 

2.	 Chemical Industry Work~~982L- 4% Asymptomatic PosHi.ve Rate in '~eneral. 
Populat~~~ 

One thousand four hundred a:1.d eighty serwn specimens from five hundred a,nd ,:me 
normal chemical ind~stry workers were studied blind with TARG~T reaGent 
(approximately three specimens per subject with tNO months betNeen spei~i.11ells). 

The overall asympto['latj.c (' false') pos i tive i:J.c idenc e 'vas !+%. Clnly t\i"2i1t~r 
workers had t1vo or more elevated values, a:1.d these tNenty are being care:':'uJly 
followed for the appearance of clinical cance r. (See data in BoC;C)cl~, e tal, 
1982, indicat:Lng that six asy:nptomatic positive subjects developed the-;;irst 
clinical appearance of cancer one to 19 months after the Anti-'nalign:\.n anti 
body serum test was elevated.) 

The low asymptomatic positive rate of 4% is asain encouraging for the else of 
the	 Anti-malignin antibody test in the screening of nor,:lal popu1at:\.ons. 

IN VIVO DETECTION OF CA."l'CER CELLS WITH RADIOISOTOPE SIGNAL FROl1 
SCANTAG 

The	 feasibility of attaching a radioactive label to Anti-malignin antibody has 
been demonstrated. The injection into animals of this radio-labeled a:lti.b"dy, 
called SCANT,~G, has been accomplished and shawn to be safe and effective. The 
radio-labeled SCANTAG localized preferentially in the cancer tissue "he:1 cOl'lpared 
to normal tissue, thus indicating that the specific i ty previously deOlOi'lstra ted 
in vitro of the preference for cancer cells which is conveyed by the use of 
specific Anti-malignin TAG products is confirmed in vivo. 

The	 Labeling of SCANTAG with 99m Technetiwn (99~c) 

ProcedUl'e for Labeling 

Two preparations of SCANTAG (concentration of each 0.4 nlgjO.5 ml) 'ivere added to 
separate sterile evacuated vials. To each vial was added 0.1 ml of a scanncus 
chloride solution (J.O mg SnCl2 • 2 H20 in 100 ml of 0.01 N HC1). The ',rials were 
mixed for 3-4 minutes. 0.1 ml. (6mCi) of 99rJTc-pertechnetate (sodiuJn salt) ',vas 
added and mixed 2-3 minutes. 

Procedure for determining labeling efficiency 

Samples of each 99~c-SCANTAG preparation were tested for labeling efficiency by 
descending paper chromatography using Watmfu"l No. 1 paper with 85% metha"lol as the 
solvent. A similar study was done with Sodiwm Pertechnetate- 99mTc Nhich acted 
as a control. After 2 hours, the papers were removed from the chromatography 
tank and divided in two sections: (1) 1 em about the origin; (2) the re:nai'1ing 
paper up to the solvent front. Each section was then counted in a ga'llma '.ve11 
scintillation counter and its content of radioactivity determined (cpm). Approx
imately 50 lambda were plated on each paper strip. 

~~---"~~~~~~--
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T.',13LE IV - LABELINS EFFr:::IENCY OF 99rr'Tc_SCANTA::: 

CCrrtpoU'1d Site 01'\ Pe~er CPH 't Cne",ical :Species 

HaT ,0, _99''Tc 
~ -+ origin 4.94 x 

c;lOj 7.33% reduced TcOu 
l'l&Tc04- 991r'Tc solvent front (.25 x 10L 92. t'7% TeO)! -

??:Tc::- SCANTA:-; ori@;in 4.3'5 x lOt 98. 47% 99'~lTc - SCANTA::: 

::::X}Y(g - solvent front ," r->,' 
o. Ie X 101; 1,5310 Tc04 -

::P:'-'Tc- SCA"fTAG origin 1.96 x lOc 98 .m% 99rr1Tc - SCAHTAG 

.:.xp-c. '" solvent ~'ront 3,98 x 104 1.99% Tc04 -

TAS~E V - A;ITIGEN-fu~TIBODY RESECTION 

Gel Area 

SCANTA~ - !·lJl.LIGNIN 
Bad,g.>::ound ge L 

1.99 x 
1.72 X 

10" 

lOS 
92,04'10 

7.96% 

TABLE VI - 99Tc-SC~~TAG LOCALIZATION IN VIVO 

A:1imal 
Sacrifice 

(hr. post injection) 
Tumor 
wt. , mg. 

Counts/gm/min. 

Tumor Normal --- Rgtio 

A 

13 
,.:; 

D 

1.25 

5.30 
7.21 

24.10 

l·9 
6.0 

23·0 
29·0 

149,100 
16,200 
53,000 
66,700 

i3,400 

6,600 
5,800 
7,500 

- . ,:.-:

c. 5: 1 
':'.1: 1 

8.g:1 

Procedure for Antigen-Antibody Reaction 

A portion of the labeled solution was also tested in an Ouchterlon:r gel plate to 
determine its ability to react ,'lith Malignin in the antigen-antibody reaction. 
After a 3-hour period, the resulting sharp reactive lines were removed from the 
gel and their content of radioactivity measured. An equal portion of tlle gel 
not involved in the reaction was also re~o'red and its content of radioactivity was 
also measured as background. 

Results: Labeling Efficiency 

TlJe folloWing conclusions ,'!ere reached relative to the quality control tests 
employed (Tables IV and V): (1) 99nTc-pertechnetate was reduced by sta:mous 
chloride to a more reactive oxidatlon state (+4+5); (2) 'fhe reduced pertechnetate 
labeled both preparations of SCfu~AG; (3) The 99~Tc-8C~~TAG was tested for its 
ability to retain its acti.ity and was found to retain its ability to react 
i~rnunologically. 



MALIGNIN, ANTI-MALIGNIN ANTIBODY AND SCANTAG	 349 

TABLE VII 

ANTIBODY PROruCTION MEAN (AND RANGE) FOR SErS OF CLONES 

Antibody (I-lg/ml cell supernate) 

Antibody species At 1 mo.	 At 5 ;no. 

MAMA-F 33 (19-67) (n=14) 21") (126-393) (n=6) 
MAMA-S 33 (21-62) (n=22) 107 ( 34-248) (n=8) 
MAMA-F/S* 27/25 (n=7) 105/146 (n=15) 

*	 MAMA-F/S values in mouse ascites fluid at 8 months were, in two clones, 
660/1070 and 780/670 (Bogoch, et al, 1981) 

The Use of Radio-Labeled SCANTAG in vivo to Detect Cancer Cells 

Wistar rats were injected intracerebrally with C6 glioma twnor cells which had 
had previous passages in rats and in tissue culture. The rats were observed for 
the first signs of growing tumor, such as weakness, tremor or unsteadiness. These 
symptoms first appeared seven to 10 days from injection, and resulted in death 
within three to four days in many animals, and one week in all. As soon as 
symptoms appeared, the animals were injected with labeled SCANTAG intravenously 
in the tail vein, then the animal was sacrificed at varying times, the brain re
moved, the tumor dissected from normal brain, and the radioactivity in each 
dissected specimen compared (Table VI). Tumor and normal brain specimens were 
counted overnight in the gamma well counter. All samples and standards were 
decay corrected for convenience to the mid-count of the first sample in the se
quence. 

Conclusion 

The preferential localization with 99I~c-SCArITAG of radioactivity in tumor as 
compared to normal tissue is demonstrated in Table VI. 

MONOCLONAL ANTI-MALIGNIN ANTIBODIES 

As shown above, polyclonal Anti-malignin antibody from immunized animals or mar) 
has two components - one binds rapidly to Malignin antigen (10 min) and one binds 
slowly (2 hr). The polyclonal antibody produces specific immunofluorescence in 
a broad variety of malignant cells from hulnan fluids and biopsy tissue and kills 
cancer cells in vitro at a concentration of approximately 1 ng of antibody protein 
per malignant-ce~ The production is here described (Bogoch, et aI, 1981) of 
antibody-synthesizing cell lines producing only the fast-binding-Species (mono
clonal Anti-malignin antibody-fast: MAMA-F) or only the slow-binding species 
(MAMA-S) or both (MAMA-FS). MAMA-F or MAMA-S alone bound to the antigen but did 
not destroy the cell, whereas a mixture of the two species or 11AMA-FS labeled and 
destroyed malignant cells. 

Myeloma cell line NS-l was cultured in Dulbecco's mlnlmum essential medium supple
ment with 10% fetal bovine serum (D10) in a hwnidified incubator at 37°C and 5~ 
C02. Inbred female BALB/cj mice, 8 weeks of age (Jackson Laboratory, Bar Harem', 
Ma.ine) were immunized with four weekly intraperitoneal injections of 20 I-le; ~IaliE;nin 
(Brain Research, New York) emulsified in complete Freund's adjuvant (Difco). Sera 
were tested for Anti-malignin antibody by quantitative specific immunoadsorption 
to immobilized Malignin, and antibody positive micSreceived one booster dose 4 
days before cell fusion. Immune spleen cells (10 ) were fused with the myelor'a 
cells (107) using polyethylene glycol (Galfre, et al, 1977) (PEG 1000;J .T. Backer). 
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The FE-:; -cL'eate)~ell 'nix 1,.as s'3'od,~d into 9() \~e11s 'J" a ,nicx'oc,lc['l; plate in D!.J 
s-·.tpp.leiile:1ceci 1'7ith hypoxanthine, aminop'cerin, and thy'nidine, Only the hybrid -:e ' is 
118'!laii't02::l a.ciJivcl.-y r;rowins at·t€~· 10 days.. After::- -G''t''o wI=eks :in this ~nediu.nt, the 
'1:f"f'j_,i cells '.V'cOee ~ed \vith IIle,} iwn DIO supple'nented \Vith hYlloxantiline a:lJ thY:1l1Hne 
:'or ClnocheY w"",i: and then with D)_8 alone. W'1ene7er the wells Heee about 80:1, 
covece.] by :l:forid cells, supernatants were as'jJirated for Ant L-malign_in antit},Ji:r 
a3say. Cells wece identified by whethe~ they produced one, the cthec, oc both 
spec:ies (Ta,'11e VIr). Cells froln the antibody producing wells "ece clone,iLn 
SI)1'C a3ar-:>sc, The Anti-:1Jalio;nin ancibod,'f positive clone" uere fur'cheL' gro\V'1 
intraped tonea:~ly as ascitic t\lJl101'S in BALlo/cj :llice. 

Table VII shaH" the quantities ,)f inonoclonal A,Tti-'nalignin antibody produced lJ~1 

ea~h a:1t_ibody pl'::Jducin2 clone. The antibody yield increased 'Jy the fifth ;!I0llth 
of prol:a"at:con. The cells continued to g1'O\v well thrcLl3h the eighth month a:1I1 
21'elv ',vhe"! tca:'Jsfec.ceJ in'cl'aper:Ltoneally to mice, where the yield 'J~' ~'L\MA-S i,l 
c ceaaed t,) as 'nuch as 1 rngj;nl ase i tea fluid. Tlle ,~e lIs also gre\. ',-1ell on S,)l't 

All the three "l,mccJonal antibody species stained malignant cells at concentrOition,s 
':'~ aro\w,l 1 nG pe_," ca:1ce-,~ cell, specific immul1ofluoresce:1ce beLng ohtained,:litr 
1111.JlLct'1 .le~L~\.e::lic lJ2-ood! S"lX cultured lines (,f leuke:llia cells, tJ:ree human .Ly1IlpllLI"a,s, 

and "wnan wa1_iJn:nt e;:~ial cells in vitro. Second. layer fluoI'e'3cent 1a'hels, tech 
r'Luores"ein o.::ld rhoda'nine, were }ctiveat conceDt cations as 1 D1V as 1 in 1600. 
pe t::,i ttin,'; e1il:tiuation of non- spec ific s t:.a inin3. The 3 cain \W,S d'-'st t'lbute,i ':n 
cyt'Jplas'uic and s'h'fa,~e me,nbranes "hi le the nucleus Ims spared. 

The a:c,ilabiLicy of purine::l hU"lW1 p01yclonal Ant;,-:talic;nill a:ltibod:f and indLvid
ua-I monoclonal a"1tibodj for the fast and the sloll binding specie" permits '2;(p10-,-'

ati-:>J1 of che tlJecape'Jcic possLbilities of a:1tibody actinG alone or as a carcier 
for	 a~·ti-cancec Jru~s~ 

D!'},IONSTHATIOH BY CYT)FLUOHOGR1\PHY OF A DIAGNO~31'IC "j\1l\1T:3l'!IN 
FLlJO~:~ESCE>rr INDEX" WUH l<lotIOCLOHAI, I\NT [-~,1ALI~NU I\N'HBODIE::3 F &: S 

UsinJ th,~ t",·] ::lonoclonal Anti-ma-Ugnin a'1tibodies, lvlil}J!A-F and l'If\1'li\-S, in se-reca' 
cl)i1cent'cat ions, time of incubation, washinG or nc' \Va"hing, diffe!'ent concelltrac,ions 
a:1d t in,e of in"uLa t:Lon of fluoresce.i.n isothiocyanate anti-Illouse a'1 tibod:r (FITC), 
a~d other GIJ8cificat.Lons as to method I)f preparin,::; ':>lood and/or w:-lite cells, in 
ooth :ll)f'lilaJ ami ca'1ce c sera (leu..,emias, ly,npllO;'las), in a study of how theGe a"1C i 
lJodies :lla\, best be used with 1'10\1 cytometl'Y insCl'Ume:lts, the fol10\1in" conclLls~cno 

\'le ce !'ea2hed. 

L	 B:i qua:1titacine; tree actual number of' cells fluJres,~in6 per 100 cells coun'i.:.e'5 
;;nd 'correct '_ng for the cell1i f Luoresc Ln! wi thlJut MAMA but \. Ltll the FLTC aati 
bod:r alJne, a'1 absolute numbe~ is obtained which repr8Se:1ts the t~ue 'Jt' spec L
fic f .ltlores,:ence due to r·Jli\:V!iL Thus, the t1lalignil1 Fluoreacent Index ~ (NUH be~ 

of eel.ls ? cuorescing with Mi\.MA pJ.llS FI'l'e) les.s (Nurnber of cells fluores,~in~ 

with ?LTC a!Dl1e). 

2.	 The l-lal_igniL ?lLlQrescerrt Ind'3x 1s a ri:l.uid :Jia;e)1o::3t1c tese for met Llgnanc cells
 
:',"1 f.Lllli suspension, which d-Lst:Ln8;uishes normal feom Inuligna'1t cells re"8~d


le"s ,)f the ,~ell type.
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TIlliLE: VI [[ - HAfX~N.LN FLUORESCEwr INDEX 

Cells fluorescin~/lOO 
Date + MA,V[j, TLne Washed FI'rC (corrected Nalignin 
Speci:12en Us~~ [:lin • ....!..L::..__ min. Hesion Region Specific Fluorescent 

2 4 Total Index 
20 4"":"1Nor'Hal o o 30 ~ 

Normal MAMA-F 20 o 30 3.5 31.7-o:-t; :!+.1f" - 6.4 

1euJ,emia 0 20 o 30 7.8 3.0
 
Leukemia MAf\1A-F 20 o 30
 7.8 3.2

--0(Acute) +----OT + 3.8 +10.2 

Normal 0 vs.
 
MAMA-S 60 + 10 + 5.4 - 0.2 + 1.6 - 4.0
 

Leukemia G vs.
 
NAMA-S 60 + 10 + 0.8 + 0.3 + 0.2 + 1.3 + 5.3 

:E.ellkemia 0 vs. 
Chronic MA.MA-S 60 + 10 - 2.7 - 14.1 + 0.5 - 16.3 - 12·3 

Lynrphot'la j vs. 
MAMA-S 60 + 10 + 0.1 + 0.4 +11.8 + 12.3 + 16.3 

Lymphoma 0 vs. 
MAMA-S 60 + 10 - 0.5 0.3 + 6.1 + 5·3 + 9·3 

Lymphoma 0 vs. 
MAMA-S 60 + 10 - 0·5 0.2 + 4.5 + 3.8 + 7.8 

D.i3CUSSION 

That l-falignin is not an 'onco-fetal' antigen is supported by the absence of 
Ma1ignin from fetal tissues. The possibility that Malignin or its close struc
tural relat~-Yes, the cancer Recognins, are general transforMation antigens COl1U11on 
to all malignancies regardless of cell type, and that these antigens are ubiqui
tous in distribution in ca:1cer are supported by the elevation of Anti-malignin 
antibody i'1 all common malignancies, the cytotoxlcity of the antibody and the anti 
body failure in the terminal state. The radiolabe1ed antibody SCANTAG, localizes 
selectively in cancer cells in vivo. 

Since both the purified hurna::! polyclonal A:-rti-malignin antibody a'ld the individual 
monoclonal a.1.tibody for each of the fast and slow binding species of the antibody 
are a"laUahle the in vivo diagnostic and therapeutic possibilities raised by these 
observations for the antibody acting alone or as a carri~r for e Lther a radio
label or anti.-cancer drUGS ts being s:lstematical1y examined. 

'rhe a'1tigens and antibodLes described herein are the subjects of patents both 
iss'.led and pendinc" and the terms Ma1ignin, Anti-malignin antibody, Astrocytin, 
Recognin 1, Recognin M, Target, WfAG, SCAJITAG, MAMA-S, MAMA-F, and MAl\1A-FS are 

!, the proprietat'y nalles aad tradernar6:s of Brain Research N. V. 

I 

j 
( 
I 



352	 ONCOLOGY 

RS2ERENCES 

BC20C;1, s. (19-/4). Tl1Q dQtQc~tOYl of nUlligt'la.;'·t Gliomas irt brain ::,y the q-.lantitative 
p)~oduction in vitro of TAG (target-attaching-globulins) from hwrran sec-urI!. In 
Bio~ogical DIagnOSis of Brain Disorders. (Ed. S. Bogoch). Sgectrum-Wiley Press, 
Nel-1 Ym)" 358-3d. 

Dogoch, So (1970). Brain glycop..·oteins and recog:1it Lon function: recognins actd 
ca:1cer 0 In ClUTent Trends in Sphingolipid'Jses a:1d Allied Di sorders. (Eds. B. W. 
Voll;: 8:1U Lo Schnec:!\.) Plenum Press, New York, 553-5500 - 

B.Jcoch, S. (1977). Astrocytin and ~lalignin: two polype-pci:ie fragments (recot';nhs) 
related to brain turnor. NatL Cancel' Inst. ~;mogr. I+G: 133-137. 

BOc2;och, S. aj1d 3. S. Bogoch. --rc979) 0 Production o:C-two :cecoiSnins .related to Halig
nin: Recognin ~,l from mammary MCF-7 carcinoma cells and Rec,)gnin L from P3J 
':'y:npho~la cells. Neurochem. Ref> 0 '+: 465-472. 

Boc;ocl1, S. and :2:.So Bogoch~--rc9·7§a). Disa.r!'led Anti-'ualignin antibody in huma;1 
cancer. Lancet 1: 9870 

Bo];och, 8. and ~.S. Bogoch. (1980). Tumor markers: Hali(l;nin a"d related recoD;:lins 
assocLated '",ith maligna:J.cy rather chan with cell typeo In Neurochemistry and 
Clinical Neurology. (Ed. L. Battistin, G. Hashim, and A. Lajtha). Ala.':! R. Li8s, 
Illc 0 New Yorl" 40;1-424. 

Bo@;och, S. and E.8. Bogoch. (1960a). ~uant:._i.tative:lete,'minationof Anti-rnali,,;nin 
antibody. In Serolo:;ic AnalysisJf Human Cancel' Anti(l;e'1s. (Ed. S. R03enbeq). 
Aca:le:nic Press, Ne'lv York, 696-696. 

BoGvch, So, E.S. Boboch a:1d Y.K. ·Ts11ng. (1981). I<\onoclonal Anti-rualignin antL
bodies. La:1cet 1: 1)+l-14;~. 

Bogoch, S., EoS. Bog:)ch, C.A. Fager, E. Goldensohn, J.H. Harris, D.. F. Hiclwk, J.A. 
Lowden, W.Eo Lux, J. Ra:1sohoff and !-l.D. Walker (1979). Elevated I\ntL-malignin 
antibody in the secu,1l of ca::lcer pat Lents: a mult L-hospita1 blind oS tudy. Neu:col
0sy 29: 584. -

Bogoch, So, EoSo Bogoch, C.A. Fager, J.H. Harris, J.L. funbrus, /i.E. Lux, and J.A. 
Ra;1s<Jhoff. (1982). Determination of Anti-malignin antibody and lvlalignin in~,::J26 

cancer patiencs and controls: relation of antibody to survival. J. Medici~~_~3: 

49-70. 
Dayhoff, M.O. (1972). Atlas of Protein Sequence and Structure. Nat L. Biome:i, Res. 

F:Jll!ldn., Silver Springs, }olD. 
Editorial: The ca.:1cer connection. La~cet 1:(1977) 63"5-636. 
Galfrey, J., So HOyle, C. Milstein, G.Wo Butcher, and J.C. HO\-lardo (1977). Fusion 

Jf hy'oridoma cells. Nature, 550- 552. 
Harris, J.H., A. Gohara-;-Fo Red'Clond, 3. Bogoch, and E.So Bogoch. (1930). Immuno

fluorescent and serologic studies with Anti-malignin antibody. In Serologic 
AnalysLs of Human Cancer A.ntigens. (Ed. S. Rosenberg). Acader.1ic Press, New Yorl" 
571- 582 0 

He)~sh, Eo~1., J.D. Guttep'nan, GoM. Mavligit, C.W. Mou'ltain, C.~1. McBride, MoA. 
Burgess, Po;V!o Lurie, Mo Zelen, no Takita and HoJo Vincent. (1976). IrnrnunocoI1
petence, immunodeficiency and prognosis in cancec. Ann. N.Y. Acad. Sci. 276: 
386-406.	 -------

Krupey, Jo, P. Sold and SoO. Freedman. (1968) Pbysicochemical studies of the 
carcinoembryonic antigens of the human digestive s:rstem. J. Exptl. Hed. 128: 
38'7-398. 

Lang~n, T. (1980)0 Malignant transforcnation and protein phosphorylation. Nature 
286: 329- 330 0 

Meck, B..Ao, M. Ingram, J.J. Meek, J.L. McCulLmgh, M-CoWu, and A.A. Yunis. (1981)0 
Establishment and cell cycle kinetics of a hu.rnan sQuamous cell carcinoma in nude 
mic.e and in vitcoo Cancer Reso 4: 1076-1085. 

Ri3;by,	 P. (1979r:-The tr:illisfol'::ling genes of sv40 and polyoma cTiruses. Nature 282: 
781-7840 

Warburg, 00, Ko Gawehn, A.Wo Geissler, W. SchrJder, noS. Gewitz, and W. Volker. 
(1958). Archo Biocher.1. Biophys. 78: 5730 


