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Abstract-The monoclonal antibodies B./l 16 and B/i 17, reacting spec$cal[y with human 
keratin 19 (40 kD) haoe been tested by immunohistochemical staining methods.for their reaction 
with a wide range of human tumours and cultured cells. Primary adenocarcinomas and their 
metastases showed a homogeneously positive reaction relith > 95% qf the tumour cells .staining. 
ij’on-epithelial turnours, basaliomas and squamous cell carcinomas were unstained, while benign 
breast le.rions and a thyroid adenoma show a mosaic pattern of stained and unstained (5-40%) 
cells. These three staining patterns Lcere also seen in cultured cells. Positice homogeneous staining 
ztbar seen in all breast cancer cell lines examined n,ith the exception of PdlC42, which exhibits 
.stem cell characteristics, and which showed the heterogeneous pattern qf staining .seen in milk cell 
cultures. ,Von-epithelial lines and strains, two cell lines from cerl,ical carcinoma.~ and three S1’40 
transformed breast epithelial lines were unstained. The antibodies BA16 and I7 are potentin& 
usfful reagents ,for distinguishing adenocarcinomas (and their metasta.,es) from non-epithelial 
tumourc andfrom squamous carcinomas. Thv rnav also disrriminate between benign and malignant 
breast Iesionc, and ident$y a spec$c diflerentiation pheno!ype in the secretory CPII lineage. 

INTRODUCTION 
AVAILABLE biochemical and DNA sequence data 
indicate that human kcratins comprise a multigcnc 
family of at least 19 proteins which arc cxprcsscd 
in diffcrcnt subsets in various epithclial ccl1 types 
and stages of differentiation [ 1, 2, 3, 71. The pat- 
lcrns of diffcrcntial kcratin expression in normal 
c.plthclia together with the tendency toward main- 
tc’nance of kcratin polypeptide patterns in car- 
cinomas and their mrtastascs suggest the possi- 
bility of improved diagnosis and subclassification 
of primary tumours and identification of their 
mctastascs 1,). biochemical and/or immu- 
nohistochcmical analysis of the intcrmediatc fila- 
mcnt composition [ 1, 3, 7, 81. It has become 
increasingly cvidcnt that monoclonal antikcratin 
,mtibodics of two kinds can be cspccially useful in 

this rcspcct, namely, antibodies against epitopcs 
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common to many, or to all, keratin polypeptidcs, 
and antibodies specifically recognizing only one of 
the kcratins. The former can be used to distinguish 
cpithclia-derived tumours from other types of nco- 
plasms while the latter can help to further sub- 
divide epithclia and carcinomas and thus obtain 
information about the origin of the tumour by 
simple immunohistochemical staining 14-71. 

Recently WC rcportcd the dcvelopmcnt and 
characterisation of two mouse monoclonal anti- 
bodies (BA16 and BA17) recognizing diffi:rcnt 
cpitopcs on the human 40 kD kcratin [9] which 
has been classified as kcratin 19 by Mall and 
colleagues [l]. Using these antibodies in immu- 
nohistochemical staining of sections of normal brr- 
ast, WC found myoepithclial crlls to bc unstained, 
while most luminal cells showed positi\,cx staining. 
Howcvrr a subset of luminal cells wcrc unstainrd 
and the distribution of thcsc crlls in the mammary 
tree was that expected for a ccl1 compartment with 
the prolifcrativc potential to give rise to the ncu 
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growth seen at pregnancy [9]. Examination of a were obtained from the Departments of Surgery 
large series of human breast turnouts with BA16 and Gynecology, Institute of Clinical and Expcr- 
and BA17 antibodies revealed basic differences imental Oncology in Brno. Frozen sections fixed 
between the heterogeneous staining pattern in in a mixture of cold methanol and acetone (1 : 1) 
benign and homogeneous positivity in malignant for 10 min were stained with all antibodies, scc- 
lesions [lo] and a general model was suggested to tions of methacarn fixed (methanol, chloroform 
explain the presence of unstained cells in normal and acetic acid in the ratio of 6 : 3 : 1) paraffin- 
gland and benign proliferation and the dominance embedded tissues were stained with antibody 
of positively staining cells in carcinomas [ 10, 111. BA17 and TF-I. 

In the present study we have extended the char- 
acterization of the keratin 19 specific antibodies 
by (1) examining their reactivity with a range of 

human tumours and (2) looking at the expression 
of keratin 19 in cell lines and strains to see if 
there is any correlation to be seen in vitro with the 
patterns of expression of this keratin seen in tissue 

sections. 

Immunojuorescence staining of cultured cells 
The indirect immunofluoresccnce assay was per- 

formed either on cells cultured and subsequently 
fixed and air-dried in plastic Petri dishes [15] or 
on cells grown and fixed on coverslips as described 

previously [ 161, using FITC-conjugated rabbit 
anti-mouse immunoglobulin (Miles, Austria) 
diluted 1 : 30 as the second antibody. 

MATERIALS AND METHODS 

Cell cultures 
Immunohistochemical staining of tissue sections 

Cells from early lactation milk were cultured in 
medium RPMI-1640 containing 10% FCS, 10% 
human serum, hydrocortisone (10 pg/ml) ,, insulin 
(lOpg/ml) and cholera toxin (100 ng/ml) [ 121. 
Human cell lines MCF-7, ZR75.1, T47D, MDA- 
MB-231, MDA-MB-157, CAMAl, HBL-100, 
A431, T 24, L1168, U-118-MG, HT 29, LT and 
LEP were cultured in DMEM supplemented with 
10% FCS and antibiotics. Breast cancer lines 
BT20 and BT474 were grown in DMEM with 
10% FCS, 10 pg/ml insulin and antibiotics, PMC- 
42 line in medium RPMI-1640 containing 10% 
FCS, 1 pg/ml insulin and antibiotics, cell lines 
MRC5, HeLa, N13F and ICRF-23 in MEM with 
10% FCS and antibiotics. The tissue of origin of 
all cell lines used is shown in Table 2. 

The indirect immunoperoxidase technique used 
in this study was performed as previously described 
[9] using peroxidasc conjugated rabbit anti-mouse 
immunoglobulin antiserum (Dako, Denmark) as 
the second antibody, 3-3’-diaminobenzidine tetrah- 

ydrochloride (Sigma Chemical Co., U.S.A.) as 
chromogen and haematoxylin to counterstain 
nuclei. Indirect immunofluoresccnce staining of 

tissue sections was performed as described [ 161. 

Detection of antigens in Western blots 

Monoclonal antibodies 
Mouse monoclonal antibodies BAI 6 and BA17 

(both IgGl) reacting with human keratin 19 were 

described previously [9, lo]. Monoclonal antibody 
CAM5.2 directed against the determinant shared 

by several lower mol. wt keratins [ 131 was used as 
a positive control and monoclonal antibody TF-1 
against pig transferrin [14] as a negative control. 
All three anti-keratin antibodies strongly stain 
methanol/acetone-fixed frozen sections [9, 10, 131 
whereas only BA17 gives strong and reliable stain- 
ing on methacarn-fixed paraffin-embedded tissues 
[9, IO]. Good results can be obtained with 
CAM5.2 antibody on paraffin-cmbeddcd tissue 
sections pretreated with proteolytic cnzymcs [ 131. 
In both immunohistochemistry and immunoblot 
staining undiluted hybridoma culture supcrnatants 
were used. 

Whole ccl1 lysates from cultured cells were made 
directly in sample buffer as described by Burchcll 
et al. [17] and separated by SDS-PAGE on 12.5% 
polyacrylamide gel with a 5% stacking gel [18]. 
Prcstaincd mol. wt markers (Bethesda Research 
Labs., Austria) were run in parallel. Following 
electrophoresis the gel and nitroccllulosc paper 
were sandwiched together between Scotch-Brite 
pads and the proteins transferred to nitrocellulose 
by diffusion in Tris-HCl buffer pH 7.6 with 20% 

methanol for 2 days at room temperature. The 
immunocnzymatic staining of nitrocellulose strips 
was performed as previously described [9]. 

RESULTS 

Tumour tissues 
Tissues from primary and secondary tumours 

Staining of tumour sections with antibodies BA 16 and 17 
To evaluate the potential usefulness of the BA16 

and 17 antibodies in tumour pathology we exam- 
ined tissue sections from over 100 human benign 
and malignant lesions of various histological origin 
using immunoperoxidasc and immunofluoresccnce 
methods. Tumours examined and the staining 
results (regardless of technique used) arc listed in 
Table 1. No significant reaction could be observed 
with either antibody in tumours of non-cpithclial 
origin, and among tumours derived from various 
epithclia three different staining patterns could be 



distinguished. All adcnocarcinomas tested (both 
primary and secondary lesions) were homo- 
geneously stained with more than 95% tumom 
cells being positive, although the intensity of stain- 
ing was usually rcducrd in colon carcinomas as 
compared with other adenocarcinomas. Examples 
of positive reactions seen with an invasive breast 
carcinoma and a ,gastric adenocarcinoma arc 
shown in Fig. 1A and Fig. 1 B, respectively, while 
Fig. 1C dcmonstratcs the potential usefulness of’ 
the antibodies in identifying small groups or even 
single metastatic breast cancer cells in a lymph 
node. In contrast to adcnocarcinomas, tumours 
derived from stratified squamous epithelium of 
skin gave negative results with both antibodies. 
‘I’hc third-heterogeneous or mosaic-pattern of’ 

some positive and some negative tumour cells was 
represented by benign breast lesions and a thyroid 
adcnoma (Fig. 1D). 

Yet another specific staining pattern was found 

in non-scminomatous testicular germ cell tumours. 
In general, those parts of teratomas and mixed 
tumours (SW Table 1) showing simple epithclia- 
like differentiation reacted positively with the anti- 

bodies as did at least some cells of embryonal 
carcinomas. In contrast, all non-epithclial areas 
of these tumours as well as some regions (cysts) 
composed of stratified epithelium were completely 
unstained. In some of the stratified epithelium- 
containing structures the basal layer was positively 
stained with B.416 and BA17 antibodies while the 
central part of such cysts was negative. 
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Table 2. Reactivity of antibodies BA 16 and BA 17 with cultured human cells 

Cells Tissue of origin 
Staining reaction* 

BA16 BA17 

BT20 
BT474 
MCF-7 
T47D 
MDA MB-231 
MDA MB-157 
CAMA- 
ZR75.1 
PMC42 

Milk cells 

fR2 

fR5 

HBL-100 

N13F 
A431 
HeLa 
SVK14 
HT29 
T24 
PC/AA: 
L1168 
u-2-0s 
U-l 18-MG 
LT 
MRC5 
LEP 

Primary breast carcinoma 
Primary breast carcinoma 
Breast carcinoma 
Breast carcinoma 
Breast carcinoma 
Breast carcinoma 
Breast carcinoma 
Breast carcinoma 
Breast carcinoma 

(stem cell?) 

metastasist 
metastasist 
metastasist 
metastasist 
metastasisi 
metastasis? 
metastasis7 

Primary culture (see Methods 
section) 

SV40-transformed milk 
epithelial cells 

SV40-transformed milk 
epithelial cells 

+/- +I- 

“spontaneously” SV40-transformed 
milk epithelial cells 

Breast fibroblasts 
Epidermoid carcinoma 
Cervical adenocarcinoma 
SV40-transformed keratinocytes 
Colon carcinoma 
Urinary bladder carcinoma 
Colon adenoma 
Rhabdomyosarcoma 
Osteosarcoma 
,Malignant glioma 
Malignant melanoma 
Lung embryonal fibroblasts 
Lung embryonal fibroblasts 

_ _ 
_ _ 
_ _ 
_ _ 

+ + 
+ + 
+ + 
+ + 
_ _ 
_ _ 
_ _ 
_ _ 
_ _ 
_ _ 

*Staining reaction in an indirect immunofluorescence technique (see Materials and Methods section for 
details) is expressed as: 

(+) positive cytoplasmic filamentous staining with no obvious unstained cells, staining intensity 
much weaker with BA17 than with BA16. 

(-) no detectable staining. 

(+/-) heterogeneous staining pattern with majority of cells being positive but some clearly unstained 
cells (see Results section for more details). 

TEstablished from serous etlusion 
$Gift from C. Paraskeva. 

The heterogeneity in staining with antibodies 
BA16 and 17 does not appear to reflect a general 
variability in the level of keratin expression since 
all the epithelia derived tumours listed in Table 1 
showed a homogeneously positive reaction with 
antibody CAM5.2; this antibody recognizes an 
epitope found on several low mol. wt keratins, 
including keratin 19 [ 131. 

Patterns of expression of keratin 19 by cultured cells 
To investigate the expression of keratin 19 by 

cultured cells, a range of cell lines derived from 
malignant tumours were stained by indirect immu- 
nofluorescence with BA16 and 17. A wider range 
of lines from breast carcinomas were studied, and 
cultures of normal mammary epithelial cells and 

fibroblasts were also examined, along with SV40 
transformed mammary epithelium and SV40 
transformed keratinocytes [ 191. The results of these 
studies are shown in Table 2. The first point to 
note is that none of the non-epithelial cell lines 
including fibroblasts, glioma, melanoma, osteo- 
sarcoma and rhabdomyosarcoma showed positive 
staining. On the other hand, most epithelia-derived 
lines with the exception of A43 1, HeLa and SV40 
transformed mammary epithelium were positive 
with both antibodies as were the majority of col- 
onies cultured from human milk. In agreement 
with our previous studies [9] antibody BA16 
stained methanol/acetone fixed cells more strongly 
than BA17. All cells of epithelial origin listed in 
Table 2, including those which did not stain posi- 
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Fig. 1. lmmunoperoxidase staining of methacarn jxed sections of human tumours b_v antibo$ B.417. A. Primay ductal 

carcinoma of the breast. B. Gastric carcinoma. C. Metastatic breast carcinoma cells in !ymph node. D. Fibradenoma c!f the 

breast. A,B.C x 475, D x 190. 



1446 J. Ba’rtek et al. 

Fig. 2. ImmunoJuorescence staining of methanol/acetone-fired B7!?0 cells with antibo& BA16, X 870. 
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Fig. 3. Staining of colonies of primq milk epithelial cells showing one positive and the other unstained bv antibo<l’ BA 16 
A. Stained with antibody. B. Phase Contrast. A,B x 870. 
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Fig, 4. Western blots of gel-separated whole cell lysates of B7’20 cells (tracks 1-4) and HBL-100 cells (tracks 5-7) stained 
with monoclonal antibodies (see Materials and Methods). Tracks 1 and 5 were stained with antibody CAM 5.2, tracks 2 and 

6 with antibob BA16, tracks 3 and 7 with BA17 and track 4 with antibody’TF-1 (negatiue control). 
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timely with BA16 and BA17, showed a positive 

reaction with the CAM5.2 antibody. The intra- 
cellular staining pattern was, with the exception of 
the fR lines, that expected for the characteristic 
network of wavy cytokcratin filaments (Fig. 2). As 
has been previously reported the keratin filaments 
in the 1R lines werr condensed around the nucleus 

[“O]. 
Among the rpithelial colonies growing from 

early lactation milk about 80-90% were homo- 
gcncously positive, the remaining l&-20% of col- 
onics being either completely negative or het- 
crogcncously stained with some positive and some 
ncgativr crlls mixed together. Two colonies of milk 

crlls one homogenrously positive and the other 
unstained arc shown in Fig. 3. The only cell lint 
with a clearly heterogeneous staining pattern simi- 
lar to that set-n in milk cultures was the PMC42 

lint which was shown by Whitehead et al. [21] to 
h;t\.c some stc’m ccl1 properties. 

It is intcrcsting to note that all three SV40 
transformed brrast ccl1 lines derived from normal 
human mammary cpithclium i.e. HBL-100 [22, 

231, fR2 and fR5 [20] were negative with both 
B.116 and BA17 antibodies (see Table 2). This 
could imply that the ccl1 lines were derived from 
a ccl1 typifird by thr BA16 negative colonies found 
in cultures of normal milk. On the other hand, 
the SV40 transformed kcratinocytes express both 
kcratin 19 (Table 2) and keratin 18 [20] while 
normal kcratinocytcs do not, making it difficult to 
dcaducc the phrnotypc of the original cells from 

that of’ the SV40 transformed derivative. 
To confirm the staining results and to dem- 

onstratr the mol. wt of the target component, the 
bvholc cell lysatcs of scvcral cell lines were scp- 
aratcd by SDS-PACE and transferred to nitro- 
ccllulosc, which was then stained with the anti- 

bodirs by an immunoperoxidase technique (SW 
nlatcrials and Mrthods). As shown in Fig. 4 both 
B.\ 16 and BA17 reacted only with a 40 kD com- 
poncnt in the lysatc from BT20 cells and showed 
no reaction with the blots of the HBL-100 cell 

linr thus confirming the immunofluorescence data. 
‘I‘hc monoclonal antibody CAM5.2 was used as a 
positive control and also revealed the presence of 
a 40 kD kcratin in the BT20 cell lysate and its 
ahscncr from the lysatc of the HBL-100 linr 
(Fig.4). The staining of Western blots of several 
other brrast carcinoma crll lines, milk cells, HT29, 
fibroblasts, A431 and HcLa cells always agreed 
with thr posilivc or negative staining pattern seen 
in immunofluoresccncr (data not shown). 

DISCUSSION 
Keratin 19 is the smallest human keratin, with 

a mol. wt of 40 kD. It is found in most simple 
and non-kcratinizing stratified cpithclia, but not in 

adult interfollicular epidermis, hcpatocytcs and a 
few types of glandular epithelia such as pancreatic 

parenchymal cells and myoepithelial cells of the 
breast [ 1, 9, 331. Like all cytokeratins, keratin 19 
is not exprcsscd by cells of non-cpithclial origin. 
Although rpidermal cells may express the 40 kD 

kcratin in culture [25] or during embryonic dcvcl- 
opmcnt 124, 34-361 this keratin has not hrrn 

drtcctrd in ncoplasma (basal and squamous ccl1 
carcinomas) drrivcd from the skin ((371 and this 

paper). The prcscncc or abscncr of kcratin 19 is 
thcrefbrc a potential diagnostic indicator for classi- 
fication of tumours (carcinoma vs. others) and for 
subclassification of carcinomas. Thr prrsrncc of 
krratin 19 in human tumours and ccl1 linrs has 

usually been dctcctcd biochrmically by scvcral 
authors [ 1, 24-261. However the drvclopmcnt of 
keratin 19 sprcific monoclonal antibodies [9] has 
cnablrd us to study thr exprrssion of this kcratin 
at the sinah cell lcvcl. In thr currrnt study w( 

have cxamincd the patterns of cxprrssion of’ two 
cpitopes of the human 40 kD cytokrratin in a 
broad spectrum of tumours and culturrd ccl1 typrs 

using thr monoclonal antibodirs BA16 and BAl7 

191. 
When using monoclonal antibody immu- 

nohistochemistry potentially false negativr staining 
results can br obtained due to masking of antigcnic 
dctrrminants (scr [7] for discussion). Howrvcr WC 
consider this possibility unlikely in our prrscnt 

study brcause antibodies BA16 and BA17 rcco- 
gnizc difrcrent epitopes on the 40 kD krratin and 
in all the casts cxamincd so far they Lvcrc c.ithcr 
both positivr or both negative showing the same 
pattern on parallel srctions. Furthermorr, whrn- 
ever WC comparrd thr staining data with the drtcc- 
tion of the 40 kD on Wrstcrn blots following 

SDS-PAGE thcrc was always correlation brtwccn 
the results of thrsc two indcprndrnt trchniqurs 

(19, 101, and this study). 
The lack of staining of non-cpithclial tumours 

including lymphomas, sarcomas and mrlanomas is 
not surprising as thry contain vimcntin as thr 
intcrmcdiatc filament protein (scr 13, 81 for 
reviews). Similarly, no positive reaction could bc 
drtectcd in any of the cultured cells of nonepithclial 
origin. Thr prcscncr of kcratin 19 in most simplr 
epithclia and their tumours togcthcr with the lack 
of rractivity of BA16 and BAI 7 with non-kcratin 
classes of intermediate filament proteins [9] sug- 
gest that thesr antibodies could bc useful in dif- 
ferential diagnosis bctwcrn adrnocarcinomas and 
non-epithclial tumours. 

Among testicular tumours wc iound srminomas 
consistently negative while all nonseminomatous 
neoplasms wcrr at least focally positive with both 
BA16 and BA17 thus confirming and rxtending 
the results of a recent study b>. Battifora and 
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colleagues [27]. A more detailed analysis of the 

staining patterns of BA16 and BA17 and other 
antibodies on testicular germ cell tumours has been 

published elsewhere [28]. 
One of the potential benefits of employing single- 

keratin-specific monoclonal antibodies is the poss- 
ible subdivision of carcinomas and their metastases 
according to the keratin spectrum expressed. The 
validity of this approach has been demonstrated 

by Ramaekers el al. [6] and Debus et al. [5] who 

could clearly distinguish adenocarcinomas (posi- 
tive) from squamous cell carcinomas (negative) 
using different monoclonal antibodies specific for 
keratin 18. We found a similar distinction between 
adenocarcinomas, which stained positively, and a 
small series of squamous cell carcinomas and basal 
cell carcinomas of the skin, which did not stain 

with antibodies against keratin 19. The availability 
of specific reagents for detection of keratin 18 and 
19 should now allow further subdivision of car- 

cinomas between for example, hepatocarcinomas 

which are reported to express keratin 18, but not 
19, and other adenocarcinomas which express both 
these keratins [ 1, 291. That this may indeed be 
feasible is supported by the observation that hepa- 
tocytes were unstained by the keratin 19 specific 
antibodies [9]. The updated list of monospecific 
anti-keratin monoclonal antibodies includes 
another against keratin 19 [30] and those referred 
to by Cooper et al. against the 51 kD, 58 kD and 
64 kD human keratins [7] thus opening the way 
to even more subtle immunohistochemical dis- 
tinctions among various epithelia and their 

tumours. 
In our previous study of a large series of breast 

tumours from New Cross Hospital in London we 
found basic differences between benign lesions, 
which showed a mosaic staining pattern of positive 
and negative cells, and malignant tumours which 

generally showed a homogeneously positive reac- 
tion with antibodies BA16 and BA17 [lo]. The 
evaluation of the present series of breast tumours 
from the Research Institute of Clinical and Exper- 
imental Oncology in Brno confirmed and extended 
our earlier results. Thus, all cases of fibroadenoma 
and cystic disease were heterogeneous with about 
540% cells being negative while the samples of 
ductal, lobular as well as medullary carcinomas 
showed homogeneously positive staining patterns 
as described previously [lo]. Furthermore, the 
male breast carcinoma examined stained homo- 
geneously positive with both antibodies thus sug- 
gesting a similar pattern of keratin 19 expression 
in breast tumours of both sexes. The epithelial 
component of all but two lesions classified as cysto- 
sarcoma phyllodes showed the mosaic staining pat- 
tern characteristic of benign tumours. The epi- 
thelium of the two exceptional cases consisted of 

large ducts dilated and deformed by proliferating 
mcsenchymal cells and the homogeneously positive 
staining pattern of their luminal epithelial cells was 
similar to that seen in large ducts of the resting 
breast [9, lo]. The only other example of a het- 
erogeneous staining pattern was seen with a coloid 
adenoma of the thyroid which contained more than 
50% unstained cells. Further experiments, and in 
particular the comparison of normal tissues and 

benign tumours with malignant lesions of various 
epithelia, need to be done to show whether the 
staining pattern of antibodies against keratin 19 
can be used to differentiate between malignant and 
benign tumours, at least in some locations. 

WC reported previously that the heterogeneity 
of expression of keratin 19 seen among normal 
luminal epithelial cells in the human breast was 
maintained in vitro in both primary cultures of cells 
from human milk and reduction mammoplasty 

organoids cultured in collagen gels [9, 111. In the 
present study we examined the staining pattern 
of a panel of human breast cancer and breast 
epithclium-derived cell lines to see whether there 

is any in vitro parallel to the patterns found in the 
human breast tissues and tumours even after a 
long period in culture. Interestingly, among 12 
permanent human breast cell lines examined (see 

Table 2) we observed representative examples of 
all three staining patterns seen in tumours and 
tissues (i.e. homogeneous positivity, negativity and 
the mosaic pattern). All but one cell line cstab- 
lished from primary and secondary breast cancers 
showed homogeneous positivity when stained with 

both antibodies, thus corresponding to the pattern 
seen in clinical material. The only exception was 
the PMC42 cell line established from a pleural 
effusion metastasis [21] which behaves biologically 
differently from the above mentioned lines. This 
interesting cell line which has been repeatedly 
reported to have stem cell characteristics showed 
a heterogeneous staining pattern with BA16 and 

BA17 antibodies with groups of unstained cells 
surrounded by a majority of positive cells. Whether 
the negative cells correspond to any of eight mor- 
phologically different cell types known to dif- 
ferentiate in cultures of PMC42 line [21] remains 

to be established. 
Three out of the 12 breast derived cell lines 

examined showed no staining with either BA16 
or BA17. The features shared by these lines and 
distinguishing them from the above lines which 
stained positively are (1) their origin from cultured 
milk epithelial cells and (2) the fact that they are 
SV40 transformed. The lines fR5 and fR2 were 
established by SV40 virus transformation of cul- 
tured milk epithelial cells by Chang et al. [20] 
while HBL-100 is a ‘spontaneously’ immortalized 
cell line derived from milk [22] which has been 
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recently shown to contain integrated SV40 virus 

gcnomes [23]. It seems likely that transformation 

occurred in uivo, possibly by virus administcrcd 
inadvcrtantly with a polio virus vaccine. The cpi- 
thclial origin of the fR and HBLlOO lines has 
been confirmed b) Lrarious criteria including the 
cxprcssion of some kcratins ([20. 221 and this 
study). In \Gcw of our hypothesis that the kcratin 
19 ncgativc cells rcprrscnt a principle prolifcrativc 

compartment in human breast it is tempting to 
speculate that it is this minor kcratin 19 negative 
phenotype among milk colonies shown to have a 
good prolifcrati1.c potrntial in z,itro [9] which is 
the target favourcd by at least some routes of 
immortalization and transformation. Howclrcr. in 
contrast to the situation in malignant change, 
whcrc the kcratin profile of the cell, at least in r!iz,o 
appears to be stahlc, SLY40 transformation can 
aflcct the pattern of kcratin expression, both in the 
specific kcratins which arc cxprrsscd and thr wa!’ 

in which the keratin network is assembled in the 

cell. Thus, although we observed a lack of staining 
of squamous cell carcinomas of the skin, we found 
100% of cells of the SV40-transformed kcr- 
atinocytc cell line SVK14 positive with both BA16 
and B.117. The SVKl4 cell lint has also been 
shown to react with monoclonal antibodics specific 
for keratin 18 1191 and kcratin 8 [ 31 ] i.c. pal>,- 
pcptidrs found in simple epithclia and fetal skin 

but not in adult epidermis 1241. It could be argued 
that the induced expression of hcratins 18 and 
19 is related to the culture situation, since the 

expression of a 40 kD kcratin has been dcscrih(*d 
in some cultured squamous cell carcinoma cell 
1int.s [Xi] as well as in non-transft~rmcd human 
cpidcrmal cells forming nonkcratinizcd colonies in 
ho [ 2.5 1. However profound chromosomal alter- 
ations are seen in S\‘40 transformed lines 1321 and 

it would not be surprising to find that these 
resulted in profound changes in gc’nc‘ expression. 

hloll R, Franke WW, Schiller 
krratins: Patterns of expression 
31, 1 l-24. 
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