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%nnary: Sera of human colonic carcirnxna xenografted mu/nu rats were used 
to immmize mu/+rats in order to obtain an imnune response against circu- 
lating human tmrx-associated ccqonents. After fusion of rat spleen cells 
with mouse myelcxra cells mnoclonal antibody MAB 108 could be established 
whichreactedwithtwo 40 and 45 kDcytokeratins aswell aswithvirrentin, 
witha soluble 37 kDproteinapparentlyderived frunthe 45 kDproteinand 
with a 37 kD protein released by tunror cells. The MAB 108~specific epitope 
was alsodetected in tissue polypeptide antigen (TPA),a humanturror-asso- 
ciated antigen originally described by Bjorklund et al. (22). Q 1985 Academic 

Press, Inc. 

m circulating tumor-associated antigens (TAA) deserve special in- 

terest since they can be of great prognostic and diagnostic value in the man- 

agementof cancer patients andcanbemonitoredbynon-invasive techniques. 

TAA are generally prepared frcxn tumor tissue using methods potentially in- 

volving secondary alterations of their physical and chemical structure. Fur- 

themrxe, different biological processing of tissue type antigens and cir- 

culation type antigens may lead to additional structural differences. The 

factthathumanmalignanttursxs canbe heterotransplanted into athymicmice 

and rats maintaining their growth characteristics and ability to release human 

TAA into the circulation (1,2) opened up the possibility to use these sera as 

source of circulating hua?en TAA for the Wization of imnuncccmpetent 

(nu/+) litter-mates or (+/+) mice of the mother-strain in order to obtain an 

antibody response against circulating human TAA (3,4). In the present report 
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we describe antigens defined by a monoclonal antibody which was derived from 

a (mu/+) rat imuinized with the serum of human colonic tumor-bearing (mu/ 

nu) rats. 

MATERIALS AND METHODS 

Turmr cells and animals: The Slu-1 twor cell line, exhibiting a high CFA 
release, was established from a liver metastasis of a patient with a primary 
adenocarcincma of the siTid colon. Wistar (mu/nu) rats were xencgrafted 
each with 107 SLu-1 cells. mr growth was mnitored by determinations of 
circulatinghwlanCEAand 132m. Serawre collectedduringlogarithmic growth 
in intervals of 3-4 days. The resulting serum pcol (137 ng CEA/nCL) was used 
to mize a Wistar (mu/+) rat with dosages of 250~1. 
Fusion and screening: Splenocytes of the mized rat were fused with P3 - 
X63-AG 8.653 mouse myeloma cells (5) as described by Galfr& et al. (6). 
After fusion, cells were plated with feeder peritoneal cells in 1000 micro- 
wells using RPMI-BAT tiium (7). Supematants of growing colonies were used 
for ELI!% on formaldehyde-fixed adhesive HI-29 cells, another human colon 
carcinor~ cell line (8). ELISA-positive supematants were further screened 
by indirect irsrrunofluorescence technigues using cryostat sections of VI-29 
tumors. 
Characterization of antigens: One- and two-din-ensional gel electrophoresis 
were performed according to (9)and(lO) respectively, irsnunotransfer as des- 
cribed in (11). For antigen detection on nitrccellulose recmndations (12, 
13) ware used to rrxlify the method of T&bin et al. (14). Intermediate fila- 
ments were prepared as described by Franke et al. (15) and purified by pre- 
parative gel electrophoresis with electroelution of protein bands (16). Silver 
staining was performed as proposed by Wray et al. (17) and protein was esti- 
mted by the method of Peterson (18). For determination of TPA a corrnnercially 
available TPA-RIA kit (Sangtec Medical AB, Bromoa, Sweden) was used. 

RESULTS 

Sera of Wistar (mu/nu) rats xenografted with human SLu-1 colonic car- 

cinoma cells were used for irsnunization of Wistar (mu/+) rats to obtain a 

humoral imnune response against the circulating human components. After fus- 

ion of Irouse myelczra cells with splenocytes of an imnunized rat, screening 

for aonoclonal antibodies was first carried out with HI?-29 cells, another 

hurran colonic carcinoma cell line, using an ELISA technique. Frcpn 554 prin?ary 

clones 71 showed positive reaction but no reaction with STU nouse cells. Only 

8/71 clones were positive in an -fluorescence assay perforn-ted with cryo- 

stat sections of HI-29 terrors. The mnoclonal antibodies (IgM) of clone MAB 

108 showed cytoplasmic staining of unfixed cryostat sections of human colo- 

nit and mamnary carcinoma xencgrafts and human tars of the gastrointestinal 

tract. This type of fluorescence was also observed with m embryonic as 
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~11 as scme normal humn epithelial tissues. Treatmant of sections with 2% 

fonraldehyde for more than 1 min reduced the reactionmarkedlymaintaining 

positive reactions in tmtmr tissue only. The staining pattern of monolayer 

cells and its sensitivity to pretreatment of cells with colchicine indicated 

involvemnt of intermediate filaments. 

After gel electrophoresis of a lysate of HT-29 cells prepared by rapid 

imersion of cells in hot SDS buffer (Fig.1, Al) and irmunotransfer of the 

proteins to nitrocellulose strips, tw proteins of 40 and45 kD carrying the 

MAB 108 epitop could be detected (Fig.1, Bl) (19). When cells were ultra- 

sonicated in the absence of SDS a third M?B 108~positive protein with 37 kD 

was detected (Fig.1, B2). This protein appeared to be a product of proteo- 

lytic degradation since in ultrasonicates kept at 4'C for 7 days the 45 kD 

ccmponenthaddisappeared in favor of the 37 kD coqxment (Fig.1, B3). The 

37 kD protein was not structurally bound, it could be also detected in the 

120 000 x g supernatant (Fig.1, EM) wher~sthe4OkLIand45kD components 

kD 

-60 

- 45- 
-4o- 

-31 

4321 1234 1 2 3 45,,1 2 

A 6 C D 

Figure 1 A:SilverstainedSES-gelOf (1) m-29mhcmDgeMte 
(22 ug), (2) m-z ultrasonicate 120 000 x g sediment (30 IN)! (3) Err-29 

ultrssadcate kept at 4'C for 7 days (30 crg)r (4) HT-29 ultrasonicate 
120 000 x g supernatant (7,5 ug) ;g~ntigen detectionwithM?B 108 after 

imumtransfer of AI Cs MAB 108 hmunodetectim of plrifled intermediate 
filammfzs on blot (1)5 w; (2) 2 fig) (3) 1 vgg, 14) 0,5 ug, (5) m-29 
spent medium (150 ug protAn, FBE+free);~Autoradi03rmof 14-C-labeled 
crudeintemMiatefilament.S (1) and cannercially available 125-J-A 

(Ssngtec) (2). Arruus n-ark 37 kD proteins. 
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were exclusively found in the sediment. Both proteins showed different pep- 

tide patterns after VS-protease treatment and were constituents of purified 

intermediate filaments of HT-29 cells (Fig. l,Cl-4).This was confirmed by 

two-dimensional gel electrophoretic analysis which resulted in a typical 

cytokeratin pattern as described by ml1 et al. (201, the 40 and 45 kD pro- 

teins being cytokeratins No. 19 and 18, respectively, in the MO11 ncmncla- 

ture. Using intermediate filaments purified from HeLa cells or purified 

vimntin of muse ascites cells, reactions of MAB 108 with vimentin could be 

d-n&rated thus supporting reports (21) on the existence of crossreactive 

epitopas on both types of intermediate filaments. 

To answer the question which of the proteins carrying the MAB 108 epi- 

tope are released by human colonic tumor cells, FES-free spent nradium of I-R-29 

cells was concentrated I:850 and subjected to SDS gel electrophoresis and 

transfer to nitrocellulose membranes using MAB 108 for antigen detection. 

Only one major band with 37 kD was detected accounting for about O.l-0.3% of 

the material applied to gel electrophoresis (Fig.1, C5) tiich is possibly 

identical with the 37 kD ccmponent formed during and after ultrasonication 

of cells. 

Tissue polypeptide antigen (WA), a tumor-associated antigen originally 

described by Bjorklund et al. (221, exhibits a variety of properties which 

have led to speculations that WA may be related to cxxqzonents of interned- 

iate filaments (23-26). Therefore, we investigated whether TPA expresses the 

MAB 108 epitope performing competition experiments with MAB 108 as well as 

with MAB 108 antigens as canpetitors in a ccatmercially available radio- 

assay for TPA determination. As shown in Table,l, MAE! 108 frcxn hybridcana cell 

sqernatant or from as&tic fluid increased binding of labeled TPA. Further- 

more, purified intermediate filaments or their isolated 40 kD vent 

competed effectively for TPA-binding antibodies thus decreasing binding of 

1abeledTPA. However, most effective ccqetitionwas exhibitedby the FBS- 

free spent medium of HT-29 cell cultures. The 125-J-A standard of the WA- 
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TABLE 1 

Ccqetitim of MAE 108 (A) and M?!E 108 antigens (B) for TPA and anti-TPA 

usinga camwcially available TPA-IUA kit (Sangts) 

Pdditicms to standard WA-RIA relative amcunt of 
1abeledTPAhxnd 

A 
- k%tandard ally) 100 

hybridam cell supematmt dil. l:lO;l:lOO 126; 101 

ascitic fluid dil. 1:10;1:100;1:1000;1:10 000 162; 1381 127; 108 

B 
m-29 cell scdcate 300 ng, 60 ng (protein*) 491 68 

plrifisd internediate filaments 250; 50; IO ng* 34; 65; 91 

purified 40 kD-capment 250 ngt 50 ng) 10 ng* 431 71j 92 

HI'-29 spent medium (FE+free) 1250; 250) 50 ng* 171 27; 54 

lUA kit revealed a relatively broad electrophoretic band betwaen 37-45 kD 

with maximum intensity at 37 kD (Fig.1, D2). 

Tumor transplantation experiments with IQ-29 and SLu-1 tmr cells in 

(nu/nu) mice showed that neither pre- and posttreatment with MAB 108 nor 

transplantation of tumor cells in mixtures with MAB 108 led to tumor protec- 

tion indicating that MAB 108 antigens do not represent target antigens for 

tumor cell killing. 

DISCUSSION 

The data presented by us indicate that the MAB 108 epitope (or cross- 

reacting variants) is expressed by tm cytokeratins with 40 and 45 kD as well 

as by vimentin and by tissue polypeptide antigen (TPA) widely referred to as 

a tumor marker. The inmunizing procedure by which the MAE3 108-specific res- 

ponse was induced is expected to be specific for circulating tumor-associated 

antigens. However, it is unlikely that the generally insoluble 40 and 45 kD 

cytokeratines were the response-inducing circulating antigens. The formation 

of a soluble, relatively stable, proteolytic 37 kD fragment in cell sonicates 

and the release of a soluble 37 kD protein into the medium of tumor cell 
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cultures indicate a possible pathway for a MAB 108 epitope-carrying circu- 

lating antigen. The mlecular size of these ccqonmts is cmparable to that 

ef TPA, all three are soluble, express the MAB 108 epitope and are possibly 

one and the same protein. The question whether the 37 kD protein is actively 

released into the circulation or only during tmx necrosis remins to be 

answared. 
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