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Herpesvirus saimiri particles were purified from productively infected owl
monkey kidney cell cultures, and the virion polypeptides were analyzed by
polyacrylamide gel electrophoresis. A total of 21 predominant proteins were
found in lysates of H. saimiri 11 particles by Coomassie blue staining or by
[35S]methionine labeling and autoradiography; all proteins were between 160,000
and 12,000 daltons in size. They are most probably virion constituents, as most of
them were precipitated by immune sera, and no dominant proteins of equivalent
sizes were found in mock-infected cultures. Four glycoproteins (gp 155/160, gp
128, gp 84/90, gp 55) and three polypeptides that appeared not to be glycosylated
(p71, p35, p28) were assigned to the envelope or matrix of virions, whereas at least
four phosphoproteins (pp132, ppll8, pp55, ppl3) and ten polypeptides without
apparent secondary modification (p155/160, p106, p96, p67, p53, p36, p32, p15,
p14, p12) were found in the nucleocapsid fraction. Analysis of virion proteins from
different H. saimiri strains did not reveal appreciable differences in the migration
behavior of most polypeptides, including all glycoproteins; however, determina-
tion of a strain-specific size pattern was possible for three of four phosphopro-
teins. The overall similarity in protein architecture of H. saimiri strains obviously
does not reflect the variability in biology, such as oncogenic properties. In
comparison, DNA sequence divergences appear to remain a better taxonomic
criterion for strain distinction.

Herpesvirus saimiri is a highly oncogenic
agent in numerous species of New World pri-
mates and in rabbits (for reviews, see Deinhardt
et al. [6] and Fleckenstein [9]). Tamarin marmo-
set monkeys (Saguinus sp.) infected with H.
saimiri wild-type strains consistently develop
rapidly progressing malignant T-cell lymphomas
or leukemias, irrespective of the dose of inocu-
lum, the age of the animals, or the virus strains
applied. However, in other monkeys, such as
common marmosets (Callithrixjacchus) and owl
monkeys (Aotus trivirgatus), oncogenic proper-
ties seem to depend on the particular virus strain
used for infection (reviewed by Fleckenstein and
Desrosiers [11]). H. saimiri grows in various
monolayer cultures of primate origin in a pro-
ductive replication cycle, yielding sufficient
amounts of virion structural components for
biochemical characterizations and strain com-
parisons.

In contrast to virion proteins, the DNA struc-
ture of H. saimiri has been described in detail.
The genome organization of the virus is very
much different from that of all other herpesvi-
ruses previously characterized. The predomi-
nant type of DNA molecules (M-DNA) consists
of a unique segment of L-DNA (112 kilobase
pairs [kbp], 36% G+C) which is framed at both

ends by various numbers of H-DNA repeat units
(1.4 kbp, 70.8% G+C) in tandem orientation (2).
Comparative cleavage of DNA from more than
20 independent H. saimiri strains with numerous
restriction endonucleases yielded distinct but
related patterns, indicating that the basic
genome structure is the same for all strains (7).
Cleavage maps indicated colinear arrangement
of DNA sequences within the L-DNA of H.
saimiri strains, and, except for the leftmost 7 to
10 kbp of L-DNA, very little base pair diver-
gence became evident from determinations of
melting temperatures of heteroduplex molecules
(16).
When permissive cell cultures are infected

with long overlapping restriction fragments of
M-DNA from different H. saimiri strains by the
calcium phosphate technique, a number of
recombinant viruses can be isolated (16). This
approach allowed the convenient and efficient
generation of recombinants between different H.
saimiri strains, without resorting to using condi-
tionally lethal mutants. Intertypic recombinants
of herpes simplex virus have proven to be a
useful tool to localize the viral DNA sequences
coding for virion polypeptides (19). Aiming at a
similar approach to the functional mapping of
DNA, we initiated a study of the proteins of H.
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saimiri, determining number, size, glycosyla-
tion, and phosphorylation of the prominent
structural polypeptides from three independent
virus strains.

MATERIALS AND METHODS
Virus and cell culture. H. saimiri prime strain

(S295C) originated from a primary squirrel monkey
kidney cell culture (18); virus strain 11 was obtained
by cocultivation of squirrel monkey lymphocytes with
permissive monolayers (8), and strain OMI was isolat-
ed from an owl monkey with spontaneous lymphoma
(15). The viruses were grown in monolayers of owl
monkey kidney (OMK) cells of strains 210 and 637 (5,
23). The cells were checked for mycoplasma at regular
intervals by cultivation under anaerobic conditions
(12) and found to be free of contamination. To circum-
vent mycoplasma growth in seed viruses, all stocks
were established by transfection with purified virion
M-DNA. Virus stocks titrated on OMK cells under 2%
(wt/vol) methylcellulose contained ca. 106 PFU/ml.
Virus particles were purified from cell culture fluids by
velocity centrifugation in sucrose gradients as de-
scribed previously (10).

Labeling of proteins and gel electrophoresis. Virion
proteins were labeled with [35S]methionine (10 to 150
,Ci/ml, .8,000 Ci/mmole; Amersham-Buchler,
Braunschweig) by growing the virus in minimum es-
sential medium and 5% fetal calf serum in the absence
of methionine or at a reduced methionine concentra-
tion (0.05 mM). Phosphoproteins were labeled by the
addition of 50 ,Ci of 32p, per ml (200 mCi/mmole;
Amersham-Buchler) in minimal essential medium-5%
fetal calf serum.

Before electrophoresis, viral proteins were dena-
tured by boiling them for 5 min in electrophoresis
sample buffer (2% [wt/vol]) sodium dodecyl sulfate
(SDS)-0.1 M dithiothreitol-10% [vol/vol] glycerol-
0.025% bromophenol blue stain-0.08 M Tris-hydro-
chloride [pH 6.8]). Separation of viral polypeptides
was carried out on 7.5 to 20% (wt/vol) gradient gels
and on 10 to 15% (wt/vol) linear polyacrylamide gels
(1). Fixed gels were processed for staining with Coo-
massie blue and autoradiography or fluorography with
En3Hance (New England Nuclear Corp., Boston,
Mass.).

Detection of glycosylated proteins. Glycoproteins
were labeled after polyacrylamide gel electrophoresis
(PAGE) with 1251 bound to concanavalin A (ConA) as
described by Burridge (4). A 2-mg amount of ConA
was incubated with 5 mCi of Na125I (Amersham-
Buchler, Braunschweig) in the presence of 100 ,ug of
chloramine T and 25 mg of D-mannose at room tem-
perature for 30 min. Labeled ConA was purified by
chromatography through a Bio-Gel P-10 column in a 50
mM Tris-hydrochloride buffer (pH 7.1) with 250 mM
MnCI2, 0.5 mM MgCl, and 0.01% NaN3. Each slab gel
was incubated in 1.5 x 109 cpm 125I-labeled ConA for
16 h, washed extensively, and exposed for autoradiog-
raphy.

Immunoprecipitation. Precipitations of radioactive
viral proteins from purified virions or infected OMK
cells with immune sera were essentially done as de-
scribed by Bodemer et al. (1). Cells were lysed in 50 to
100 ,ul of RIPA buffer (0.1% SDS-1% sodium desoxy-

cholate-1% Triton X-100-150 mM NaCI-100 ,ug of
phenylmethylsulfonylfluoride per ml-10 mM Tris-hy-
drochloride [pH 7.2]) (3). The sample cells were soni-
cated in an ultrasonic waterbath for 1 min and clarified
by centrifugation at 10,000 x g for 2 min. The extracts
were incubated with 1% DL-methionine and with im-
mune serum at a final dilution of 1:10 in a 25-,u
reaction volume for 1 h at room temperature. The
volume was increased to 100 ,ul with RIPA buffer
before adding 5.0 ,ul of Staphylococcus aureus protein
A immunoabsorbent (1o [vol/vol]) (Calbiochem-Beh-
ring, Giessen, West Germany). After adsorption for 2
min, bacteria and bound immune complexes were
centrifuged at 10,000 x g for 2 min. The pellet was
washed five times with RIPA buffer and suspended in
20 p.l of electrophoresis sample buffer for PAGE.
Immune sera and negative control sera from owl
monkeys (Aotus trivirgatus), cotton top marmosets
(Saguinus oedipus), squirrel monkeys (Saimiri sciur-
eus) and spider monkeys (Ateles geoffroyi) were kind-
ly provided by Lawrence A. Falk. The positive mon-
key sera had antibody titers of 1:128 to 1:512 in
indirect immunofluorescence tests with late H. saimiri
antigens.

Separation of nucleocapsid and envelope proteins.
Nucleocapsid and membrane proteins were prepared
from purified virus particles by a modification of the
method of Sarmiento and Spear (22). I'S-labeled viri-
ons (300,000 cpm) were incubated in 50 ,ul of a
solubilization buffer (1% Nonidet P-40-200 :nM NaCl-
10 mM KCl-5 mM EDTA-50 mM Tris-hydrochloride
[pH 7.5]) for 30 min on ice. The nucleocapsids were
sedimented by centrifugation in a Beckman Airfuge at
26 lb/in2 for 20 min, washed twice, and examined by
electron microscopy.
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FIG. 1. Separation of [355]methionine-labeled pro-
teins from cell extracts of H. saimiri-infected OMK
cells and purified virus particles in a 15% polyacryl-
amide gel. Lanes: a, Uninfected cells; b and c, infected
cell extracts; and d, purified virions. Proteins were
labeled with 40 ,uCi of [35S]methionine per ml in
methionine-free medium from 93 to 102 h after infec-
tion (a and b) and 90 to 144 h after infection (c and d).

J. VIROL.



HERPESVIRUS SAIMIRI PROTEINS 465

TABLE 1. Sizes, modification, and structural arrangement of virion proteins of three H. saimiri strains
Designation of proteins of strain: Localization in virion Precipita-

tion by
Prime (S295C) No. 11 OMI Envelope Nucleo- immune

capsid sera

1 (g)p 160 (g)p 160 (g)p 160 +
2 (g)p 155 (g)p 155 (g)p 155 + + +
3 pp 135 pp 135 pp 135 + +
4 gp 128 gp 128 gp 128 + +
5 pp 87 pp 118 pp 91 + +
6 p 106 p 106 p 106 + +
7 p96 P 96 P 96 + +
8 gp 84/90 gp 84/90 gp 84/90 + +
9 p 71 p 71 p 71 + +
10 p 67 p 67 p 67 + +
11 pp 57 pp 55 pp 55 + +
12 gp 55 gp 55 gp 55 + +
13 p 53 p 53 p 53 +
14 p 36 p 36 p 37 + +
15 p 35 p 35 p 35 +
16 p 32 p 32 p 32 + +
17 p 28 p 28 p 28 + +
18 p 15 p 15 p 15 + +
19 p 14 p 14 p 14 + +
20 pp 13/14 pp 13 pp 13 + +
21 p 12 p 12 p 12 + +

RESULTS

Number and sizes of virion proteins. Polyacryl-
amide gel electrophoresis and autoradiography
of 35S-labeled denatured proteins from purified
H. saimiri particles resolved at least 21 clearly
discernible polypeptides in the size range be-
tween 160 and 12 kilodaltons (K) (Fig. ld).
These polypeptides are listed in Table 1. Each of
these polypeptides could also be identified in
extracts of virus-infected OMK cells (Fig. 1, b
and c), but not in mock-infected cells (Fig. la).
A number of proteins appeared in the cell ex-
tracts in significantly higher proportions than in
the corresponding bands from purified particles.
Namely, relatively abundant bands of cell ex-
tracts were found at the positions of 57, 30, 24,
23, and 18 K. An additional 17-K prominent
polypeptide was seen in some, but not all cell
extracts. Probably, all of these polypeptides are
early viral proteins, precursors of structural
proteins, or cellular proteins overproduced in
infected cells. Also, all gels of [35S]methionine-
labeled proteins revealed a band at the 46-K
position which is most predominant in mock-
infected cells. Since it corresponded to the
known size of cellular actin, this polypeptide
was not assumed to be of viral origin.

All except two of the viral proteins listed in
Table 1 could be precipitated by immune sera
from infected squirrel monkeys (Saimiri sciur-
eus), owl monkeys, cotton top marmosets (Sa-
guinus oedipus), spider monkeys, or New Zea-

land white rabbits. Figure 2 gives a survey of the
virion proteins precipitated from [35S]methio-
nine-labeled cells with sera from owl and squir-
rel monkeys and a rabbit. The 53-K protein
could not be recognized clearly, probably be-
cause of low abundance in the virus or low
specific labeling. Also, the 35-K protein was not
seen, possibly because of the apparent heteroge-
neity in migration (Fig. ld). The 57-K protein
was precipitated by the owl monkey serum,
however, not by antibodies from an immunized
rabbit.

Since abundant structural polypeptides 155 to
160 K in size are usually not resolved by gel
electrophoresis, some immunoprecipitations
were done with reduced amounts of viral pro-
teins. Two proteins (155 K and 160 K) were
recognized by sera from a squirrel monkey, a
cotton top marmoset, and an owl monkey (Fig.
3). The serum from the spider monkey appeared
to precipitate the smaller protein only. Some
experiments showed that in contrast to the 160-
K polypeptide, the 155-K protein is precipitated
by protein A in the absence of serum. Immuno-
precipitations with owl monkey and rabbit sera,
using gel conditions that allowed separation of
small proteins similar in size to cellular histones
(12 to 15 K), are shown in Fig. 4. Apparently, at
least four polypeptides became discernible upon
autoradiography. Virion polypeptides of three
different H. saimiri strains were analyzed in
parallel with regard to their migration behavior
in denaturing polyacrylamide gels. The majority
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FIG. 2. Precipitation of "S-labeled H. saimiri pro-
teins with immune sera and separation in a 12.5%
polyacrylamide gel. Proteins were labeled with 50 ,uCi
of [35S]methionine per ml from 96 to 103 h after
infection (40% cytopathic effect) in methionine-free
medium. (A) Uninfected cells; (B) infected cells.
Lanes: a, Total cellular protein extracts; b, precipita-
tion without IgG; c, precipitation with an anti-H.
saimiri-negative serum (owl monkey); d, precipitation
with an anti-H. saimiri-positive serum (owl monkey);
e, precipitation with an anti-H. saimiri-positive serum
(squirrel monkey); and f, precipitation with an anti-H.
saimiri-positive serum (New Zealand white rabbit).
[35S]methionine-labeled phage T7 proteins were used
as molecular weight standards.

of virion proteins appear identical (Fig. 5). Only
three structural proteins were distinct in size. H.
saimiri prime strain and strain OMI do not
possess a protein equal in size to the 118-K
polypeptide of strain 11; however, they have a
protein of comparable abundancy at the 87- and
91-K positions, respectively (Fig. 5, Table 1).
This suggests that they are equivalent structural
elements in the virus particles. Similarly, a limit-
ed size variability became apparent with 36- to
37-K proteins and the histone-sized virion pro-
teins (Fig. 5). The strain variability of these
small proteins underlines, as does immunopre-
cipitation, that they are not cellular histones but
that they are virus-specific proteins.

Nucleocapsid and envelope proteins. Purified
virus particles were partially disintegrated by
Nonidet P-40 to separate nucleocapsids from
envelope proteins. Six of the structural proteins
that were identified previously could be assigned
to the membrane protein fraction (128, 84 to 90,
71, 55, 35, and 28 K) (Fig. 6, Table 1). One
additional peptide, 155 to 160 K in size, was
found in the membrane fraction, and one protein
was identified as nucleocapsid polypeptide.
Since the gel system did not clearly resolve the
size difference, it could not definitely be decided
whether the 155-K or the slightly larger protein
belongs to the envelope or to the nucleocapsid,
respectively. Two comparably faint polypep-
tides, 111 K and 46 K, became apparent in the
fraction of solubilized envelope proteins (Fig. 7).
Probably the 111-K protein did not represent a
virion component since a dominant protein of
this size had been seen in mock-infected cells
but not always in purified virions. As outlined
above, the 46-K protein is probably cellular
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FIG. 3. Precipitation of "S-labeled H. saimiri proteins with immune sera and separation in a 10%
polyacrylamide gel. Proteins were labeled with 50 ,uCi of [35S]methionine per ml from 96 to 113 h after infection
(50 to 70% cytopathic effect). (A) Uninfected cells; (B) infected cells. Lanes: a, Total cellular protein extracts; b,
precipitation with an anti-H. saiiniri-positive serum (squirrel monkey); c, precipitation with an anti-H. ateles-
positive serum (spider monkey); d and e, precipitation with two anti-H. saimiri-positive sera (owl monkey); f and
g, precipitation with two anti-H. saimiri-positive sera (marmoset); and h and i, precipitation with two anti-H.
saimiri-negative sera (owl monkey). [35S]methionine-labeled phage T7 proteins were used as molecular weight
standards.
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actin. All other proteins appeared to be constitu-
ents of nucleocapsids. The proteins of strain-
specific size variability were found in the group
of nucleocapsid proteins; this seems to be re-
markable, since surface polypeptides of viruses
are usually expected to be subject to a faster
evolutionary divergence than internal capsid
proteins or DNA-associated polypeptides.

Glycosylation. Glycosylated viral proteins are
usually detected by adding labeled glucosa-
mine or mannose to the cell cultures as pre-
cursors of the carbohydrate moieties. However,
there remains always the intrinsic problem that
the compounds are metabolized and radioactive
label is incorporated, to a certain extent, into
the amino acids of nonglycosylated proteins.
When H. saimiri was grown for 3 to 5 days in
the presence of D-[1-14C]glucosamine or
D-[1- H]mannose, we found most polypeptides
to be radioactively labeled. Shorter labeling pe-
riods, however, did not result in sufficient incor-
poration. Thus, we preferred a different ap-
proach for identifying the glycoproteins.
Unlabeled virion polypeptides were separated
by PAGE, and thereafter, the glycoproteins in
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FIG. 4. Precipitation of 35S-labeled H. saimiri pro-
teins with immune sera and separation in a 15%
polyacrylamide gel. Proteins were labeled with 55 ,uCi
of [35S]methionine per ml from 72 to 76 h after
infection (60%o cytopathic effect) in methionine-free
medium. Lanes: a, Total cellular protein extract from
infected cells; b, precipitation without immunoglob-
ulin G; c, precipitation with an anti-H. saimiri-nega-
tive serum (owl monkey); d, precipitation with an anti-
H. saimiri-positive serum (owl monkey); and e,
precipitation with an anti-H. saimiri-positive serum
(New Zealand white rabbit). [35S]methionine-labeled
phage 17 proteins were used as molecular weight
standards.
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FIG. 5. Separation of virion proteins from three H.
saimiri strains in a 7.5 to 20% polyacrylamide gel.
Lanes: a to d, Polypeptides stained with Coomassie
blue; and e to h, "S-labeled polypeptides visualized by
autoradiography. Lanes: a and h, Proteins of uninfect-
ed OMK cells; b and e, structural proteins of strain
OMI; c and f, strain 11; and d and g, strain S295C.

the gels were marked with '25I-labeled ConA.
Four bands were identified at the positions
where [35S]methionine-labeled polypeptides had
been seen before (155 to 160, 128, 84 to 90, and
55 K) (Fig. 7). Each of these polypeptides had
been assigned to the envelope of H. saimiri;
however, based on ConA labeling, not all mem-
brane proteins appeared to be glycosylated.
A clear discrete band of a glycosylated com-

pound was seen at the position where a 220-K
polypeptide would be expected in a polyacryl-
amide gel (Fig. 7). Sometimes, however not
consistently, a band was observed at this posi-
tion after PAGE of 35S-labeled proteins from
virions and infected cells. There was no protein
of this size that could be precipitated by immune
sera. Thus, we believed that it should not be
included in the list of structural H. saimiri virion
proteins. It may be a minor structural compo-
nent that is very heavily glycosylated, or it may
be an early viral protein or a glycosylated cellu-
lar protein; it could also represent the aggrega-
tion of another structural glycoprotein.

Phosphoproteins. Four structural phosphopro-
teins became apparent upon labeling with inor-
ganic 32p in permissively infected cell cultures
(Fig. 8). One of these proteins (pp 135) had an
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phosphorylated protein, slightly variable in size
between the strains, appeared in the group of
histone-like virion proteins. An additional phos-
phoprotein became visible around the 18-K posi-
tion; however, this did not correspond to any of
the structural comjonents of H. saimiri clearly
detectable by [35S]methionine labeling and Coo-
massie blue staining.

DISCUSSION
Only a few reports so far have dealt with

proteins of H. saimiri; for an eventual under-
standing of viral replication and transformation,
whether a polypeptide is a regulatory early pro-

55, tein or a structural component of the virus must
be known. In this study, we assigned 21 poly-
peptides to the list of structural proteins. For the
polypeptides, the following criteria were ap-

35 plied: (i) presence of the protein in the purified
virion preparation, (ii) absence of a polypeptide

20 that could be labeled with radioactive methio-
nine in mock-infected cells and would be found
at an equivalent position in polyacrylamide gels,
and (iii) precipitation by immune sera of natural-
ly infected monkeys (squirrel monkeys) and
experimentally immunized animals. Certainly,

FIG. 6. Nucleocapsid and envelope proteins of H.
saimiri OMI 11 after separation in a 7.5 to 20%
polyacrylamide gel. Lanes: a to c, Proteins of strain
OMI; d to f, proteins of strain 11. Lanes: a and f,
Proteins solubilized by Nonidet P-40; b and e, nucleo-
capsid proteins after Nonidet P-40 treatment; and c
and d, complete virus particles before detergent treat-
ment.

identical size in the three H. saimiri strains
included in this study. The other three phospho-
proteins, all belonging to the nucleocapsid frac-
tion, revealed a strain-related size variability.
The 118-K protein of H. saimiri 11 appeared
phosphorylated, as did the putative homologous
proteins from strain prime (87 K) and OMI (91
K). This gives additional evidence that these
proteins are equivalent viral proteins in the
different strains. A very heavily labeled phos-
phoprotein different in size between the three
virus strains appeared at the 55- to 57-K range
(Fig. 8). This polypeptide became visible as a
weakly labeled band upon [35S]methionine label-
ing, and it comigrated with strongly labeled
proteins from extracts of infected cells (Fig. 1).
However, Coomassie blue staining of virion
proteins revealed a polypeptide of this size for
each virus strain, and the size heterogeneity
corresponded to the migration patterns of the
32P-labeled proteins (Fig. 5 and 8). The fourth
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FIG. 7. Glycoproteins of virus particles from three
H. saimiri strains, detected by in situ labeling after
separation in a 7.5 to 20% polyacrylamide gel with 1251.
labeled ConA. Lanes: a, Strain 11 (20 jig of protein); b,
strain 11 (100 ,ug of protein); c, strain OMI; d, strain
S295C. Proteins in lanes e to h were incubated in the
presence of D-mannose or D-glucose which inhibits
binding of 125I-labeled ConA.
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FIG. 8. Phosphoproteins of virus particles from
three H. saimiri strains detected by labeling replicating
virus with 32p,. Proteins were separated in a 7.5 to 20%o
polyacrylamide gel. Lanes: a and e, [35S]methionine-
labeled proteins of strains OMI and S295C, respective-
ly; b, 32Pi-labeled proteins of strain OMI; c, 32p;
labeled proteins of strain 11; d, 32P-labeled proteins of

strain S295C.

this list represents a minimum estimation, since
superposition of virion proteins in the denatur-
ing polyacrylamide gels is possible: one or sev-
eral viral proteins may be hidden behind the
cellular 46-K protein, and virion proteins of
minor abundancy or low methionine content
may not be detectable by 35S-labeling and im-
munoprecipitation.
The viral polypeptide patterns from infected

cells described in this study are in good agree-
ment with the profiles of infected cell specific
proteins given by Randall and Honess (21).
However, we found a few discrepancies with a
recent study on H. saimiri virion proteins (18a):
(i) The 46-K protein was not included in the list
of virion proteins; it comigrated with cellular
actin and could not be immunoprecipitated with
immune sera. Thus, it appeared rather unlikely
that this protein is a virus-coded structural poly-
peptide. If there exists a 46-K virion constituent
in low abundancy, this would be difficult to
prove. (ii) As stated above, the 220-K glycopro-

tein, variable in intensity, is not necessarily a
structural component. At least four virus-specif-
ic proteins were identified unambiguously as
being in the size range of cellular histones.
Phosphorylation was not only detected in the
135- and 57-K protein but also in the large
polypeptides of strain-specific variation (87, 91,
and 118 K) and in the histone-like 13- to 14-K
proteins.
Four of seven envelope proteins of H. saimiri

were found to be glycosylated by labeling with
1251-coupled ConA. Herpesvirus glycoproteins
analyzed so far contain internal mannose and
glucosamine residues (13, 17, 20); thus, they are
expected to be recognized by ConA as well as by
incorporation of radioactive mannose and gluco-
samine. However, it should be borne in mind
that herpesvirus envelopes may contain unusual
carbohydrate moieties that are not detected by
either of these methods. For instance, the 35-K
H. saimiri envelope protein did not appear ap-
preciably glycosylated; Randall and Honess (21)
also did not find a glycoprotein of this size range
in extracts of H. saimiri-infected cells. Never-
theless, the heterogeneous migration behavior of
this polypeptide seems to suggest secondary
modification. The nonglycosylated polypeptides
that could be assigned to the virion envelope by
solubilization with weak detergents may repre-
sent, at least in part, internal membrane proteins
forming the matrix between surface glycopro-
teins and nucleocapsid. Similarly, nonglycosy-
lated proteins were found to be released from
herpes simplex envelopes by a mild detergent
treatment (22).
The majority of structural virion proteins from

three different H. saimiri strains appeared iden-
tical in PAGE. There were only three phosphor-
ylated nucleocapsid proteins and a single un-
modified internal virion protein that revealed a
strain-specific variability. Thus, the size differ-
ences of polypeptides will not be sufficient crite-
ria to localize the coding sequences by compara-
tive analysis of polypeptide patterns from
recombinants between different virus strains.
Even tryptic peptide analysis of 155- to 160-K
proteins from H. saimiri virions did not reveal
an unambiguous strain-specific pattern (B.
Fleckenstein, M. Ponce de Leon, R. Eisenberg,
and G. Cohen, unpublished data). It was found
that the leftmost 7 to 10 kbp L-DNA regions of
some H. saimiri strains (group A) are highly
homologous in DNA sequences to each other
but do not share any detectable homology with
the left region and L-DNA of a second group (B)
of virus strains (C. Mulder, E. Szomolanyi, P.
Medvecsky, R. C. Desrosiers, J. M. Koomey,
L. A. Falk, and B. Fleckenstein. Abstract of the
5th International Congress of Virology, Stras-
bourg, France, 1981). According to these obser-
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vations, H. saimiri strains OMI and 11 fall into
one group and are distinct from the prime strain.
Those patterns of phylogenetic relatedness are
not appreciably reflected in the size variations of
nucleocapsid proteins described in this study.
All in all, DNA sequence variations appear to be
superior to polypeptide size variabilities in de-
fining phylogenetic relationships of H. saimiri
strains.
The size patterns of H. saimiri virion proteins

give an additional example for the evolutionary
diversity of the herpesvirus group, as no obvious
equivalence is apparent for any of the H. saimiri
late proteins in comparison with other members
of the herpes group (14). The protein diversities,
since too pronounced, will hardly be useful in
the difficult search for criteria in herpesvirus
taxonomy.
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