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Monoclonal antibody to desmin purified from cow Purkinje fibers reveals 
a cell-type specific determinant 
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We have ralaed monoclonal antIbodIes (Mab) to the hf, 55000 desmm polypeptlde, electrophoretlcally purltied from cytoskeletal preparations of 
Isolated bovme heart PurklnJe fibers One of the Mabs. 39ABh. revealed desmm only m cow PurklnJe fibers and did not react with desmms from 
other muscle cells. including ventricular cardiac muscle. striated muscle and smooth muscle. as rebcaled by both lmmunoblottmp and Immunocyto- 
chemistry Desphosphorylatlon of electrophorrtlcally separated polypeptldes on mtrocellulose with alhahnc phorphatase did not affect the bmdlng 

of the Mab The present results show that there are cell-type specltic antlgemc deternunant? m mtermedlate protemb of the desmm type 

Cytoskeleton. Desmm. Intermechate filament. PurkmJe fiber 

1. INTRODUCTION 2.2. Immunologrcal procedure.5 

Intermediate filaments (IF) are cytoskeletal proteins 
found thus far in most nucleated cells [l-3]. Different 
major cell types in mammalian tissues express distinct 
IF-forming proteins: vimentin in mesenchymal cells, 
desmin in muscle cells and specific IF proteins exist also 
for glial, epithelial and neuronal cells [l-3]. 

Desmin is an M, 55 000 polypeptide, found thus far 
only in various muscle cells, including striated, cardiac 
and most smooth muscle cells [1,3-51. We have re- 
cently shown that in the Purkinje fibers of cow heart, 
desmin shows at least 5 major isoelectric variants in 2-D 
gel electrophoresis, apparently due to differences in the 
phosphorylation status [6,7]. 

The Mab productIon was done by using standard procedures [l I], 
as described in [I?]. Brlefly, Balbjc mice were immumzed ~lth ca. 50 
pg of purlfled desmin from cow Purkinje fibers, 3 time, mtradermal- 
14. X63-Ag 8.653 myeloma cells were used for cell fusion Cloning 
was done manually [ 121. The hybridoma, were tested in an enzyme- 
hnked immunoassay (EIA) by using as an antigen desmlns purified 
by elestroelution from different tlsbues, as well as frozen sections and 
cultured rhabdomyosarcoma cells as targets in immunofluorescence 
assay. One of the hybridomas, 39AB6, was taken under closer ex- 
amination. The Mab was of the IgM class, as judged by the radial Im- 
munochffusion technique with rabbit antl-moute Ig-laotqpea (Sigma, 
St. Lotus, MO). Another monoclonal antlbody, 37EHl I, detectmg 

desmin m all type, of muscle cells [I31 was applied for control pur- 
pose,. For lmmunohlstochemical ,talning, the sectlons, cut at 5 Frn, 
were exposed to the hybrldoma culture media, followed by the 
avidin-blotm detection method (Vector LaboratorIes, Burlmgame. 

CA). 

Here we show by using a new Mab, 39AB6, that 
there are cell specific determinants in desmin in cow 
tissues as only desmin from Purkinje fibers was recog- 
nized with the Mab. 

For the immunoblotting techmque, the SDS-PAGE separated 
polypeptlde, were transferred onto mtrocellulose theet, (141 and were 

either stained for proteins or exposed to the &labs, followed by a 
peroxldase-coupled swine antl-mouse Ig antiserum (Dakopattb, 
Glostrup, Denmark). In a set of experiments, the nltrocellulose sheets 
were pretreated with alkaline phosphatase (Sigma) to 
dephosphorylate the polypeptldes (cf. [7]). 

2. MATERIALS AND METHODS 

2.1. Tzssue preparatron and protem purzfrcatron 

Isolated Purkinje fibers (81 and ventricular myocardium of bovine 
heart, bovine gastric smooth muscle and striated muscle were col- 
lected and were either flxed for immunohistochemlcal studies or 
treated with Trlton X-100, followed by high and low ionic strenght 
KC1 solutions and with Kl [9]. The pellets were solubilized in the elec- 

trophoresis sample buffer and subjected to sodium dodecyl sulphate- 
polyacrylamlde gel electrophoresis (SDS-PAGE) [lo], by using 8% 
slab gels under reducmg conditions. Desmin was purified from the 
gels by electroelutlon. 

3. RESULTS 

Immunocytochemical staining of frozen sections of 
bovine heart revealed that the Mab 37EHll reacted 
with Purkinje cells, cardiac muscle cells and smooth 
muscle cells (Fig. la), while the Mab 39AB6 only 
reacted with the large Purkinje cells (Fig. lb). 

Correspondence address: I. Virtanen, Department of Anatomy, 
University of Helsinki, Siltavuorenpenger 20, SF-00170 Helsmki. 
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In immunoblotting of SDS-PAGE-separated cyto- 
skeletal polypeptides, the Mab 37EHll reacted with a 
prominent h4r 55 000 polypeptide in Purkinje fibers 
(Fig. 2, lane 2), smooth muscle cells (Fig. 2, lane 5), 
striated muscle cells (Fig. 2, lane 8) and ventricular car- 
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Fig. 1. lmmunoperoxidase starnmg of consecutive sections of cow 

heart with Mabs 37EHll (a) or 39AB6 (b). Note, that both Purkinje 
cells (P), ventricular cardiac muscle cells (C) and smooth muscle cells 
(S) show reactron m (a), whereas only the Purkinje cells show im- 

munoreaction in (b). x 150. 

disc muscle cells (Fig. 2, lane 11). The Mab 39AB6 
reacted with the NI, 55 000 polypeptide in Purkinje 
fibers (Fig. 2, lane 3) but did not react with desmins of 
other muscle cells (Fig. 2, lanes 6, 9 and 12). 
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Fig. 2. Immunoblotting of electrophoretically separated cytoskeletal 
proteins of PurkinJe fibers (lanes l-3), smooth muscle (lanes 4-6), 
striated muscle (lanes 7-9) and cardiac muscle (Lanes 10-12) with the 

Mabs 39AB6 (lanes 2, 5, 8 and 11) or 37EHll (lanes 3, 6, 9 and 12). 
L,anes 1, 4, 7 and 10 show the corresponding protein profiles wrth 
Amido black. Note, that the Mab 39AB6 reacts with the M, 55 000 
desmin polypeptrde only in Purkinje fibers H,hereas the Mab 37EH 11 
reacts with all muscle cell types. The relative electrophoretic 
mobilities of the standard proteins (10’ Da) are indicated on the left. 
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Fig. 3. Immunoblotting of efectrophoretically separated polypeptides 
of cow Purkinje fibers with the Mab 39AB6 without (Lane 2) and with 
treatment wrth alkaline phosphatase (lane 3). Simrlar tmmunoreac- 
tions with an M, 55 000 polypeptide are revealed. Lane 1, shows the 

correspondig protem profile wrth Amido black. 

Dephosphorylation of the electrophoretically trans- 
ferred polypeptides with alkaline phosphatase did not 
have any apparent effect on the binding of the Mab 
39AB6 to the h4, 5.5 000 polypeptide (Fig. 3, lanes 2 
and 3). 

4. DISCUSSION 

The present study shows that in cow tissues there are 
cell-type specific determinants in Purkinje cell desmin 
that can be specifically revealed by a Mab. Although 
Purkinje cell desmin has been shown to differ by its 
many phosphorylation-dependent variants from des- 
mins in other muscle cells [7] the present results did not 
suggest that the phosphorylation-status would be the 
basis for the Mab 39AB6-reactivity. 

Earlier studies with Mabs have suggested that 
although a set of Mabs against desmin can distinguish 
some variations in immunoreactivities between dif- 
ferent desmin-containing cells and tissues, they did not 
suggest any distinct immunoreactive variants. Such 
variants have, however, been found earlier for vimentin 
[7,16] and neurofilament proteins (171. As all the 
desmins appear to be products of a single gene and 
mRNA [l&19], it remains to be elucidated what is the 
functional basis for a distict immunological desmin 
isoform in Purkinje cells. 
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