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Summary 

In this paper, we identify and characterize both 
structurally and functionally a protein from normal 
uninfected avian cells that is antigenically related 
to the ~~60”” viral protein responsible for trans- 
formation by ASV. This protein was detected by 
immunoprecfpitation of radiolabeled normal cell 
extracts with serum derived from marmosets 
bearing ASV-induced tumors. The normal avian 
cell protein, which has been detected in each of 
the four avian species tested (chicken, duck, 
quail and pheasant) is:a phosphoprotein of 60,000 
daltons. This protein Is not related to any of the 
ASV structural proteins; however, its immunopre- 
cipitation is prevented by preadsorption of the 
antiserum with cell extracts specifically contain- 
ing pp60src. Peptide analyses by partial proteoly 
sis using chymotrypsin resulted in a map of the 
normal cell protein that was very similar to that of 
pp60”‘“. When Staphylococcus aureus V8 pro- 
tease was used, however, one of the major cleav- 
age products of the normal cell protein exhibited 
an altered migration with respect to the corre- 
sponding pp60”” product. Tryptic phosphopeptide 
analyses demonstrated that phosphorylation of 
the normal cell protein was al,so different from 
that seen in pp80”“. The expression of the normal 
cell protein did not seem to be affected by cellular 
growth conditions, maintaining a constant level 
which was approximately 30-50 fold lower than 
that of pp60src in infected cells. The normal cell 
protein appeared to be functionally dissimilar to 
pp60src, lacking detectable protein kinase activity 
in the currently available assay system. 

Introduction 

Neoplastic transformation of cells infected with 
avian sarcoma viruses (ASV) is the result of expres- 
sion of the viral sarcoma or src gene (Hanafusa, 
1977). The protein product of this viral gene has 
recently been identified and characterized (Brugge 
and Erikson, 1977; Purchio, Erikson and Erikson, 
1977; Brugge et al., 1978; Purchio et al., 1978). It is 
a phosphoprotein with an apparent molecular 
weight of 60,000 daltons and has been designated 
~~60”“. Furthermore, pp60src has been shown to 
have a protein kinase activity associated with it 
(Collett and Erikson, 1978; Erikson, Collett and 
Erikson, 1978). However, the relationship between 

protein phosphorylation by the src gene product 
and oncogenic transformation of the infected host 
cell remains to be elucidated. 

Normal uninfected avian cells contain highly 
conserved nucleotide sequences, denoted sarc, 
which are present in both DNA and RNA and are 
related to the viral src gene (Stehelin et al., 1976; 
Wang, Hayward and Hanafusa, 1977; Spector et 
al., 1978a). Sarc-containing RNA has been found 
to be associated with polyribosomes (Spector et 
al., 1978b), suggesting that this RNA may be trans- 
lated into a sarc protein. The close relationship in 
nucleotide sequence between normal cell sarc and 
viral src implies that the putative sarc protein may 
be similar in structure and function to the viral 
pp60”“. In this report, we have identified such a 
normal avian cell protein by immunoprecipitation 
of radiolabeled, uninfected chicken cell extracts 
with serum (TBM serum) obtained from marmosets 
bearing ASV-induced tumors. TBM serum appears 
to be able to recognize extensive antigenic sites on 
pp60”” since this serum is able to immunoprecipi- 
tate the src protein of all ASV strains tested (J. S. 
Brugge et al., manuscript submitted). This high 
degree of cross-reactivity has enabled us to char- 
acterize the normal avian cell protein of molecular 
weight 60,000 daltons that exhibits the same anti- 
genicity as pp60src. The normal cell protein is 
structurally very similar but not identical to pp60src, 
as determined by peptide analyses. The normal cell 
protein, however, appears to be functionally differ- 
ent from the viral src product since it fails to exhibit 
protein phosphotransferase activity under condi- 
tions in which pp60src is active. 

Results 

Detection by lmmunoprecipltation of a Protein 
from Normal Avian Cells Related to the ASV src 
Protein 
In view of molecular hybridization data demonstrat- 
ing the existence of nucleotide sequences related 
to the ASV src gene in the DNA and RNA of normal 
uninfected avian cells (Stehelin et al., 1976; Wang 
et al., 1977; Spector et al., 1978a, 1978b), and 
considering the fact that serum from marmosets 
bearing ASV-induced tumors is able to recognize 
the src gene product of all strains of ASV and also 
a related protein in normal chicken cells (J. S. 
Brugge et al., manuscript submitted), we have 
attempted to determine whether other avian cells 
contain a protein that is antigenically related to the 
ASV transforming protein pp60”“. Extracts from 
uninfected chicken, duck, quail and pheasant cells 
radiolabeled with 32P were immunoprecipitated 
with serum from tumor-bearing marmosets (TBM 
serum) and the precipitated proteins were analyzed 
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by polyacrylamide gel electrophoresis. A phospho- 
protein migrating identically to pp60”‘” from SR- 
ASV-transformed chicken cells was detected in 
each of the avian cell types analyzed (Figure 1, 
tracks, 2, 5, 8 and 14). When TBM serum was 
preincubated with disrupted ASV under conditions 
which completely blocked the immunoprecipita- 
tion of Pr76, the precursor polypeptide to the viral 
internal core proteins, the precipitation of pp60src 
in ASV-infected chicken cell extracts was not af- 
fected (Figure 1, track 12). Similarly, the 60,000 
dalton protein (~~60) found in the four normal 
avian cell types was unaffected by the virus block 
(Figure 1, tracks 3, 6, 9 and 15). These results 
indicate that the normal cell pp60 protein is not 
related to any of the ASV structural proteins. 

We have ruled out the possibility that the normal 
cell pp60 is actually ~~60”” obtained from cells 
accidentally infected with ASV, since we have ob- 
served no morphologic signs of cellular transfor- 
mation in our normal cell cultures derived inde- 

60 

pendently from many different embryos. Further- 
more, in no experiment involving normal avian 
cells have we detected by immunoprecipitation any 
viral structural, intermediate or precursor proteins 
such as Pr76 or Pr180. 

To determine whether the normal cell pp60 pro- 
tein was precipitated by the same antibody which 
recognizes the viral pp60”” protein, the following 
experiments were performed. TBM serum was in- 
cubated with either normal or ASV-transformed 
field vole cell extracts prior to immunoprecipitation 
of radiolabeled normal chicken cell extracts. 
Tracks 18-21 in Figure 1 demonstrate that normal 
mammalian cells (vole and hamster) lack any pro- 
tein antigenically related to the pp60 protein. Since 
the transformed vole cell extracts contain pp60src 
(Brugge et al., 1978), however, such a preadsorp- 
tion should block the precipitation of antigens 
related to pp60src. Tracks 16 and 17 in Figure 1 
demonstrate that only the transformed vole cell 
extract was able to block the precipitation of the 

.60 
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Figure 1. Detection by lmmunoprecipitation of a Protein Related to the ASV src Protein in Normal Avian Cell Extracts 

Cell cultures were labeled with either 31P-orthophosphate (tracks 1-21) or )‘.S-methionine (tracks 22 and 23). and cell extracts were 
prepared as described in Experimental Procedures. After immunoprecipitation, samples were subjected to sodium dodecylsulfate- 
polyacrylamide gel electrophoresis (Brugge and Erikson, 1977); the gels were then dried and exposed to Kodak X-Omat film. Tracks (l-3) 
show polypeptides immunoprecipitated from normal ring-necked pheasant cell extract with: (1) normal marmoset serum; (2) TBM serum; 
(3) TBM incubated with 125 pg of purified disrupted SR-ASV before the addition of the cellular extract (virus block). Tracks (4-6) show 
normal quail cell extract immunoprecipitated with: (4) normal marmoset serum; (5) TBM serum; (6) TBM serum with virus block. Tracks (7- 
9) show normal duck cell extract immunoprecipitated with: (7) normal marmoset serum: (6) TBM serum; (9) TBM serum with virus block. 
Tracks (10-12) show SR-ASV-infected chicken cell extract immunoprecipitated with: (10) normal rabbit serum; (11) TBR serum: (12) TBR 
serum with virus block. Tracks (13-17) show normal chicken cell extract immunoprecipitated with: (13) normal marmoset serum; (14)TBM 
serum; (15) TBM serum with virus block; (16) TBM serum with 200 cg of normal vole cell extract block; (17) TBM serum with 200 kg of SR- 
ASV-transformed vole cell extract block. Tracks (16and 19) show normal Syrian hamster cell extract immunoprecipitated with: (16) normal 
marmoset serum; (19) TBM serum. Tracks (20 and 21) show normal vole cell extract immunoprecipitated with: (20) normal marmoset 
serum; (21) TBM serum. Tracks (22 and 23) show normal chicken cell extract immunoprecipitated with: (22) TBM serum: (23) normal 
marmoset serum. The normal cell pp60 protein and pp60sre migrate at the position indicated by “60.” 
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normal chicken cell pp60 protein. Although trans- 
formed vole cells contain Pr76ga” and Pr180gag, I’Ol 
(unpublished data), the primary translation prod- 
ucts of the ASV gag and pol genes (Paterson, 
Marciani and Papas, 1977; Oppermann et al., 
1977), it is clear that these proteins were not 
responsible for blocking the immunoprecipitation 
of the pp60 protein since preadsorption of TBM 
serum with disrupted virus did not block its precip- 
itation (Figure 1, tracks 3, 6, 9 and 15). 

The above results indicate that the pp60 protein 
from uninfected avian cells is antigenically related 
to the ASV transforming protein pp60”“. Tracks 22 
and 23 in Figure 1 are included to display YS- 
methionine-labeled normal chicken cell pp60 pro- 
tein. 

Structural Relationship of the Normal Chicken 
Cell pp60 Protein to ~~60”” 
Since the normal cell pp60 protein appeared to be 
antigenically related to pp60src, we undertook stud- 
ies to determine whether the two polypeptides 

were similar in primary structure. 35S-methionine- 
labeled normal cell pp60 protein and pp60src were 
excised from preparative polyacrylamide gels, and 
the gel slices were treated with various concentra- 
tions of chymotrypsin (Figure 2A) or Staphylococ- 
cus aureus V8 protease (Figure 2B) during reelec- 
trophoresis according to the procedure of Cleve- 
land et al. (1977). The chymotryptic peptides gen- 
erated by this partial proteolysis of the normal cell 
pp60 protein and pp60src are very similar. The V8 
protease digestion patterns reveal that one of the 
major peptides has an altered mobility (Figure 28, 
arrow), while all other digestion products appear 
identical. These results demonstrate that the nor- 
mal cell pp60 protein and pp60Src are structurally 
very similar, but not identical. 

Since both the normal cell pp60 protein and 
pp60src (Brugge et al., 1978) are phosphorylated, 
we analyzed the tryptic peptides of the 32P-labeled 
proteins by two-dimensional fractionation. As seen 
in Figure 3, the phosphopeptide maps of pp60sR 
and the normal cell pp60 protein differ completely 
when analyzed in our fractionation system. 

12 3 4 5 6 12 3 4 5 6 
Figure 2. Partial Proteolysis of the Normal Chicken Cell pp60 Protein and ~~60”” 

The %-methionine-labeled normal chicken cell protein (tracks l-3) and pp6oPm (tracks 4-6) were excised from polyacrylamide gels and 
subjected to limited proteolysis during reelectrophoresis as described (Cleveland et al., 1977). (A) Digestion with chymotrypsin: (tracks 1 
and 4) no enzyme: (tracks 2 and 5) 0.6 CLQ enzyme; (tracks 3 and 6) 2.5 pg of enzyme. (B) Digestion with S. aureus V6 protease: (tracks 1 
and 4) 0.001 fig of enzyme; (tracks 2 and 5) 0.005 Fg of enzyme; (tracks 3 and 6) 0.05 pg of enzyme. 
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Figure 3. Two-Dimensional Fingerprints of Tryptic Peptides from 
3aP-Labeled Normal Chicken Cell pp60 Protein and pp6o”E 
S2P-labeled proteins were isolated, digested with TPCK-treated 
ttypsin and fractionated as described in Experimental Proce- 
dures. (A) Normal chicken cell pp60 protein; (B) pp6@” 

Expression of the Normal Chicken Cell pp60 
Protein 
We have examined growing and quiescent chicken 
cells to determine whether the growth state of the 
cells affected the expression of the normal cell 
pp60 protein. Confluent cultures of chicken cells 
were fed daily with medium containing no serum. 
After 2 days, no increase in cell number was ob- 
served in the cultures. The cultures were assayed 
for the incorporation of 3H-thymidine at 6 days 
after plating and were found to incorporate 0.1% of 
the acid-precipitable counts as parallel cultures 
grown in medium containing 5% calf serum. The 
amount of immunoprecipitable pp60 protein in the 
serum-starved cultures was compared to that pres- 
ent in the growing cell cultures, with immunopre- 
cipitations being performed in antibody excess. 
The results presented in Table 1 indicate that no 

difference exists in the amount of pp60 protein 
present in the chicken cell cultures subjected to 
these different growth conditions, suggesting that 
inhibition of cellular DNA synthesis and cell divi- 
sion by serum starvation does not affect the 
expression of the normal cell pp60 protein. 

We have also compared the relative amounts of 
the normal pp60 protein to pp60”” in chicken cells 
infected with ASV. Uninfected and ASV-infected 
cell extracts labeled with 35S-methionine were im- 
munoprecipitated with either TBM serum (precipi- 
tating the normal cell pp60 protein) or TBR serum 
(precipitating pp60”“) under conditions of antibody 
excess, and the amounts of the two proteins were 
determined. The data in Table 1 reveal that the 
normal cell pp60 protein is hresent at levels ap- 
proximately 40 fold lower than pp60”” 

These quantitations of the pp60 proteins repre- 
sent only estimates of the amounts of each protein 
present in the cells. Our method of determining the 
absolute amounts of these proteins per mg of cell 
protein involved determining the specific activity of 
35S-methionine-labeled total cell protein and as- 
suming that the pp60 proteins had the same spe- 
cific activity. This assumption may be in slight 
error. Furthermore, the cell cultures were radiola- 
beled for only 2 hr and this may not represent 
steady state labeling conditions. Thus the rate of 
protein turnover may also add to the error in our 
calculations. Given these (and possibly other) 
shortcomings, however, we believe that the esti- 
mates obtained do allow us to make at least a 
relative comparison of the amounts of these pro- 
teins present in the cell extracts. 

Functional Comparison of the Normal Avian Cell 
pp60 Protein and pp60Src 
We have recently shown that pp60src has associated 
with it a protein kinase activity (Collett and Erikson, 
1978; Erikson, et al., 1978). The assay for this 
activity involves the immunoprecipitation of cell 
extracts with serum from tumor-bearing animals, 
the binding of antibody-pp60src complexes to the 
protein A-containing bacterium S. aureus (Cowan I 
strain) (Kessler, 1975), followed by the incubation 
of the bacteria-bound immune complexes in a 
standard protein kinase reaction mixture. The 
phosphorylation reaction is monitored by the trans- 
fer of radiolabel from Y-~~P-ATP to IgG (Collett and 
Erikson, 1978). To determine whether the normal 
avian cell pp60 protein was capable of phosphoryl- 
ating IgG, cell extracts from uninfected chicken 
and duck cells were immunoprecipitated with TBM 
serum and subjected to the bacteria-bound im- 
mune complex kinase assay. Since the normal cell 
pp60 protein is present in cell extracts in substan- 
tially lower amounts (30-50 fold) than pp60”“, pro- 
tein kinase assays were performed using a 30-50 
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Table 1. Quantitation of the Expression of the Normal Cell pp60 
Protein and pp60src 

pp60 or pp60src 
Cell (ng/mg Cell Protein) 

Growing Normal Chicka 36 

Quiescent Normal Chicka 32 

Normal Chick” 30 

SR-ASV Chick” 1260 

a Cells were seeded at a density of 2 x lo5 cells per 35 mm petri 
dish in 5% calf serum. After 2 days, when the cells were confluent, 
the medium in half the dishes was replaced with medium lacking 
calf serum. 6 days later, cultures grown with and without serum 
were radiolabeled with 3H-thymidine for 2 hr and the amount of 
acid-precipitable radioactivity was determined. The sarum-de- 
prived cells incorporated 0.1% as much tritium as cells grown in 
5% calf serum. The next day, a dish of cells grown in serum was 
trypsinized and reseeded at the same cell density as cultures 
grown without serum. 16 hr later, the cells were labeled with YS- 
methionine and the amount of pp60 was quantitated as described 
below. 
b Cultures were labeled with 15 &i/ml of Yi-methionine for 2 hr, 
and 100 pg of each cell extract were immunoprecipitated with 
either 1, 5 or 10 r.~l of TBR serum (SR-ASV cells) or 0.5, 1 and 1.5 
~1 of TBM serum (normal cells). The immune complexes were 
isolated and a portion was subjected to polyacrylamide gel elec- 
trophoresis. The gel was fixed, dried and autoradiographed, and 
the pp60 band was cut from each track. The gel slices were 
solubilized in 30% YO,, 1% NH,OH for 25 hr at 37°C and the 
radioactivity per pp60 band was determined. The pp60 region of 
gel tracks containing extracts immunoprecipitated with normal 
rabbit or normal marmoset serum was used to determine back- 
ground levels of radioactivity. By determining the specific activity 
of the ‘sS-methionine-labeled protein from the total cell extracts, 
an estimate of the absolute amount of the pp60 proteins can be 
obtained. This estimate will be in error to the extent that the 
specific activity of the total cetl protein differs from that of the 
pp60 proteins. The three different amounts of serum used for 
immunoprecipitation were to ensure that antibody was in excess 
of the pp60 antigens, as was verified by the fact that in all cases 
the two higher serum concentrations resulted in the immunopre- 
cipitation of equal amounts of each of the pp60 proteins. 

fold greater amount of uninfected cell protein for 
the immunoprecipitation. Under conditions in 
which all strains of ASV (SR, Bratislava, Prague, 
Bryan)-infected cell extracts demonstrated phos- 
photransferase activity, the normal avian cells 
proved negative (data not shown). It is possible, 
however, that normal avian cell extracts contain an 
inhibitor or inactivator of protein kinase activity 
that may account for our inability to detect such 
activity in the immunoprecipitation assays. To de- 
termine whether this was the case, we performed 
various mixing experiments in which normal cell 
extracts were added in various proportions (up to a 
10 fold protein excess) to .%-AS/-transformed cell 
extracts and we quantitated the phosphotransfer- 
ase activity. Under no conditions did we observe 
any inhibition of the viral protein kinase activity 
when assayed by immunoprecipitation with either 
TBR serum or TBM serum. 

Discussion 

The data presented in this report demonstrate that 
a protein related to the ASV-transforming gene 
product ~~60”” is present in all species (chicken, 
duck, quail and ring-necked pheasant) of normal 
uninfected avian cells tested. This protein, like 
pp60src, is a phosphoprotein of 60,000 daltons. The 
normal cellular protein and the viral protein are 
antigenically indistinguishable, and the two pro- 
teins are structurally very similar but not identical. 

The identification of a cellular protein related to 
the ASV src product suggests that the normal cell 
pp60 protein is the product of the cellular sarc 
sequences. Sarc sequences, present in both DNA 
and RNA, appear to be normal genetic elements of 
avian cells that are closely related to the ASV src 
gene (Stehelin et al., 1976; Wang et al., 1977; 
Spector et al., 1978a, 1978b). The sarc sequences 
have been conserved during evolution and exhibit 
ubiquitous expression in avian cells, implicating 
the gene in some normal cellular function. The 
similarity between sarc and src suggests that the 
viral sequences may have evolved from the normal 
cellular gene, further suggesting the possibility 
that the two genetic elements encode similar poly- 
peptides with similar functions. The cellular pp60 
protein described here appears to fit the descrip- 
tion expected of the sarc protein and we therefore 
tentatively designate it as ~~60~“~~. 

Although the two proteins are structurally and 
antigenically similar, pp60s;lrC appears to be func- 
tionally distinct from ~~60~‘~. Under conditions in 
which phosphotransferase activity is easily demon- 
strable with pp60src, such kinase activity is unde- 
tectable in extracts containing comparable amounts 
of pp605Z’rc. We must stress, however, that these are 
negative results and that the current assay for 
pp60src protein kinase activity involves a very spe- 
cific enzyme-antibody relationship. Thus we can- 
not rigorously rule out the possibility that ~~60s”‘~ 
is a protein kinase. These observations may be 
modified once the normal cell protein is purified 
and assayed under different conditions. 

If ~~60”“” is functionally similar to pp60src, one 
might expect the expression of sarc to alter the 
cellular phenotype. To date no evidence suggests 
that this is the case. We have found that the 
amount of pp6@;“’ present in chicken cells is simi- 
lar under both quiescent and growing conditions 
of cell culture. These results are consistent with 
studies demonstrating that the amount of sarc RNA 
is the same under various conditions of cell growth 
and in chemically transformed fibroblasts (Spector 
et al., 1978a, 1978b). These results may indicate 
that ~~60‘~~ and pp60s;1rc are in fact functionally 
dissimilar. Alternatively, cellular transformation 
may be dependent upon the level of expression of 
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sarc. Studies with morphologic revertants of ASV- 
transformed mammalian cells suggest that subtle 
differences in expression of the viral src gene may 
be involved in gross changes in cell behavior (Deng 
et al., 1974, 1977). We have found the level of 
expression of pp60sarc in normal cells to be 30-50 
fold lower than that of pp60src in virus-infected 
cells. Thus if pp60sarc and pp60src function in a 
similar manner, such a quantitative difference in 
gene expression may be responsible for the lack of 
phenotypic transformation by pp60sarc. However, 
the functional role of protein phosphorylation by 
pp60”‘” and potentially by pp60sarc in neoplastic 
transformation and in normal cellular metabolism, 
respectively, remains to be elucidated. 

Experlmental Procedures 

bound immune complex assay system as previously described 
(Collett and Erikson, 1978). 
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Chick and duck embryo fibroblasts were prepared from embryo- 
nated gs- chicken eggs (Spafas. Inc.; Roanoke, Illinois) and Fekin 
duck eggs (Tulip City Duck Farm; Holland, Michigan). Normal 
quail and ring-necked pheasant cells were provided by H. Hana- 
fusa. The Schmidt-Ruppin (SR) strain of ASV, subgroup D, was 
orig nally obtained from J. Wyke. Normal European field vole 
(Microtus agrestis) cells and vole cells originally transformed with 
SR-ASV by P. Vogt (clone 1-T) were provided by A. Faras. 

Antlserum and Immunopreclpttatlon 
Tumor-bearing rabbit sera (TBR) were obtained from rabbits 
injected subcutaneously as newborns with SR-ASV (Brugge and 
Erikson, 1977). The tumor-bearing marmoset sera (TBM) used in 
these experiments were obtained from marmosets injected with 
either Bryan (AMV) ASV or SR-ASV (Marczynska et al., 1973). 
TBM sera will be described in detail elsewhere (J. S. Brugge et 
al., manuscript submitted). 

For the preparation of cell extracts, cultures were labeled for 2 
hr with either ?S-methionine [lloO Ci/mmole (Amersham), 25 
(.0/ml or 100 (.&i/ml] or 32Porthophosphate (1 mCi/ml, carrier- 
free, ICN) (Brugge et al., 1?78), washed with STE buffer IO.15 M 
NaCI. 0.05 M Tris-HCI (pH 7.2) 1 mM EDTA], scraped from the 
dishes and lysed in RIPA buffer [I .O% Triton X-100, 1.0% sodium 
deoxycholate. 0.1% sodium dodecylsulfate. 0.15 M NaCI, 0.05 M 
Tris-HCI (pH 7.2)]. All buffers’contained 100 kallikrein inactivator 
units per ml of Trasylol (FBA Pharmaceuticals). After clarification, 
cell extracts were immunoprecipitated with either TBR serum or 
TBM serum as previously described (Brugge and Erikson. 1977; 
Collett and Erikson, 1978). 

Proteolysls and Heptide Mapplng 
To isolate “S-methionine-labeled or 3zP-labeled proteins from 
preparative polyacrylamide gels [buffer systems of Laemmli 
(1970)] for peptide analyses, unstained and unfixed gels were 
covered with Saran Wrap and exposed to Kodak X-Omat R film at 
4°C. The region of the gel containing the protein to be analyzed 
was excised, and one-dimensional peptide mapping by limited 
proteolysis was conducted as described by Cleveland et al. (1977) 
using chymotrypsin (Worthington) or S. aureus V8 protease 
(Miles). 

Excised polypeptides to be analyzed by two-dimensional pep- 
tide fingerprinting were eluted from the gel pieces and digested 
with TFCK-treated trypsin (Worthington) (Erikson et al., 1977). 
The resultant peptides were then subjected to ascending chro- 
matography in s-butanol:n-propanol:isoamyl alcohol:pyridine: 
water (I:1 :1:3:3). followed by electrophoresis in the second di- 
mension at pH 3.5. 

Assay tar Protein Klnase Actlvity 
~~60”” protein kinase activity was determined in the bacteria- 
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Note Added In Proof 

When the second dimensions of phosphopeptide fractionations 
are performed at pH 6.5. instead of pH 3.5, the tryptic phospho- 
peptides of normal cell and pp60 more closely resemble those of 
pp60”“. 


