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We studied the synthesis and processing of the type-common glycoprotein gD
in herpes simplex virus type 2 (HSV-2) and compared it structurally to glycopro-
tein gD of herpes simplex virus type 1 (HSV-1). We demonstrated that in HSV-
2, gD undergoes posttranslational processing from a lower-molecular-weight
precursor (pgD51) to a higher-molecular-weight product (gD56). Tryptic peptide
analysis by cation-exchange chromatography indicated that this processing step
altered neither the methionine nor the arginine tryptic peptide profile of gD of
HSV-2. Comparative tryptic peptide analysis of gD of HSV-1 and HSV-2 showed
that the methionine and arginine tryptic peptide profiles of these two proteins
were very similar, but not identical. Some of the resolved peptides coeluted from
the cation-exchange column, suggesting that some amino acid sequences of the
two proteins might be very similar. However, each protein also appeared to
possess several type-specific tryptic peptides. The structural similarity of these
two glycoproteins correlates well with their antigenic cross-reactivity since mon-
oprecipitin antibody to gD of HSV-1 also immunoprecipitates gD of HSV-2 and
neutralizes the infectivity of both viruses to approximately the same extent.

Herpes simplex virus (HSV) appears to con-
tain five glycoproteins which have been desig-
nated gA, gB, gC, gD, and gE (1). These mole-
cules differ in electrophoretic mobility in sodium
dodecyl sulfate (SDS) polyacrylamide gels (3, 8,
14, 16, 19, 22, 26), in biological properties (1, 13,
23, 28), and in genetic map positions (14, 22).

Previously, we described an HSV-specific an-
tigen, CP-1 (5, 7), purified from HSV type 1
(HSV-1)-infected cells and having the properties
of a glycoprotein. This glycoprotein stimulated
production of high titers of type-common neu-
tralizing activity. Recently (5, 8), we showed that
CP-1 is associated in infected cells with two
components, a 52,000-molecular-weight (52K)
precursor (pgD 52) and a 59K product (gD59).
Furthermore, we recently established by tryptic
peptide analysis that pgD52 and gD59 of HSV-
1 shared methionine and arginine tryptic pep-
tides (8). In addition, gD found in cytoplasmic
extracts of HSV-1-infected cells has the same
methionine peptide profile as gD isolated from
the virion. Processing ofpgD52 to gD59 involved
addition of carbohydrate and especially sialic
acid residues to the protein, and this latter ad-
dition altered the charge and the molecular
weight of the molecule (8; manuscript in prepa-
ration).
Although HSV-1 differs from HSV-2 in a num-

ber of biological, biochemical, and biophysical

properties (15, 20), the two types also exhibit
similarities. DNA-DNA hybridization studies in-
dicate that the DNAs of HSV-1 and HSV-2
exhibit approximately 50% homology with 85%
matching of base pairs of the homologous re-
gions (12). Whereas the glycoproteins of HSV-2
appear in the same general molecular-weight
range in SDS polyacrylamide gel electrophoresis
(PAGE) as those of HSV-1, what appears to be
glycoprotein gD of HSV-2 is slightly smaller in
molecular weight than glycoprotein gD of HSV-
1 (3, 14, 19, 22, 25). Studies with intertypic
recombinants suggest that gD from HSV-1 and
gD from HSV-2 map in approximately the same
position on the unique short segment of the viral
genome (14, 22). In addition, we found that
monoprecipitin antibody to gD of HSV-1 neu-
tralizes the infectivity of HSV-1 and HSV-2 to
approximately the same extent (5).
Almost all of the work establishing precursor-

product relationships among HSV glycoproteins
has been conducted on HSV-1. In the present
study, we extended this type of analysis to HSV-
2. The purpose of the present studies was two-
fold: (i) to establish whether a precursor-product
relationship similar to that found for gD ofHSV-
1 exists for gD of HSV-2, and (ii) to determine
whether gD of HSV-2 is structurally similar to
gD of HSV-1.
We present evidence that the precursor pgD51
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and product gD56 forms of gD of HSV-2 share
methionine and arginine tryptic peptides. Proc-
essing ofgD ofHSV-2 does not appear to involve
changes in the polypeptide portion of the mole-
cule. Detailed tryptic peptide analyses of gD of
HSV-1 and gD of HSV-2 indicate that the mol-
ecules are very similar, though not identical, and
appear to have several tryptic peptides in com-
mon. Each protein also appears to possess sev-
eral type-specific tryptic peptides.

MATERIALS AND METHODS
Cell cultures. Conditions for the growth and main-

tenance of BHK cells have been previously described
(7).
Virus preparation and titration. The procedures

used for the preparation of virus stocks of HSV-1
(strain HF) and HSV-2 (Savage strain) and the plaque
assay were described previously (4, 7). For infection,
unless otherwise noted, an input multiplicity of 20
PFU of HSV-1 or 10 PFU of HSV-2 per cell was
employed.
Pulse-chase experiments. Previous studies of this

kind using HSV-1 were done with KB cells (5, 8).
However, the Savage strain of HSV-2 does not yield
high titers of virus in KB cells. In other studies (8, 17),
we established that the methionine and arginine tryp-
tic fingerprint profiles of gD from HSV-1 are the same
in BHK or KB cells. Nevertheless, to avoid any prob-
lems in comparing gD of HSV-1 with gD of HSV-2
that might have arisen as a result of differences in cell
type, we performed all pulse-chase experiments in this
study on BHK cells by a modification of methods
previously described for KB cells (5, 8). To increase
the incorporation of isotopically labeled methionine or
arginine, the cells (35-mm plates) were overlaid after
infection with Eagle minimal medium containing 1/10
the normal concentration of methionine or arginine.
Pulse-labeling with methionine or arginine was carried
out by incubating infected cells in 0.5 ml of Hanks
salts containing one of the following radioisotopes:
[3S]methionine (specific activity, 600 Ci/mmol), 200
,uCi; [methyl-3H]methionine (specific activity, 100 Ci/
mmol), 250,Ci; [U-'4C]arginine (specific activity, 336
mCi/mmol), 125 jLCi; [2,3-3H]arginine (specific activ-
ity, 15 Ci/mmol), 125 ,uCi. For incorporation of labeled
mannose, infected cells were pulse-labeled in 0.5 ml of
Eagle minimal medium minus serum and glucose with
500 l.Ci of [2-3H]mannose (specific activity, 18 Ci/
mmol). After a 15-min pulse, the label was removed,
and the monolayers were either washed with iced
saline and immediately frozen at -70°C (pulse) or
incubated for an additional 4 h in prewarmed complete
medium (chase). After the pulse and chase, the cells
were lysed, and cytoplasmic extracts were prepared as
described previously (5, 8). Extracts were stored at
-70°C. All radioisotopes were purchased from New
England Nuclear Corp.

Virus purification. HSV-1 was purified by the
method of Spear and Roizman (27). Cells were har-
vested for virus purification at 18 h postinfection (p.i.).
To solubilize the HSV envelope, purified virions were
suspended in 0.02 M Tris buffer (pH 7.5) containing

0.15 M NaCl and Nonidet P-40 (NP-40) and incubated
at 25°C for 1 h. L-1-Tosylamide-2-phenethyl chloro-
methyl ketone and N-2-p-tosyl-L-lysine chloromethyl
ketone hydrochloride were added, each at a concen-
tration of 0.1 mM, to inhibit proteolytic activity. Nu-
cleocapsids were removed by centrifugation at 100,000
x g for 2 h. The resulting pellet was reextracted with
NP-40 and recentrifuged. The supernatants from both
extractions were pooled and frozen at -70°C.
Immunological studies. The preparation of anti-

sera against HSV-1 used in these studies was previ-
ously described (5, 7). Anti-ENV-1 serum was pre-
pared against an NP-40 extract of the virion envelope
of HSV-1. Anti-CP-1 serum was prepared against a
purified preparation of gD of HSV-1 (5). Anti-ENV-2
serum was prepared against an NP-40 extract of virion
envelopes of HSV-2 by the regimen previously de-
scribed (7). Anti-ENV-2 serum had a serum neutrali-
zation titer (50% reduction of PFU [18]) of 1,024
against HSV-2 and 256 against HSV-1.

For antibody precipitation, Staphylococcus aureus
Cowan strain I (IgSorb; New England Enzyme Center)
was employed to collect antigen-antibody complexes
(11, 17, 24). Each antiserum was titrated to ensure
that the maximal amount of antigen was precipitated.
The precipitates were washed, and the antigen-anti-
body complexes were dissociated as described previ-
ously (17).
SDS-PAGE. SDS-PAGE was carried out in slabs

of 10% acrylamide cross-linked with 0.4% N,N'-diallyl-
tartardiamide by essentially the same method de-
scribed by Spear (25). After electrophoresis, the gels
were stained with Coomassie brilliant blue (5), dried
on filter paper, and exposed to Kodak X-Omat R (XR-
5) film. To locate tritium-labeled bands for tryptic
peptide analysis, the dried gels were exposed to LKB
Ultrafilm (LKB Instruments, Inc.). For fluorography,
the procedure of Bonner and Laskey (2) was followed.
Protein standards ranging from 15,000 to 130,000 dal-
tons were run on each gel (5).

Preparation of samples for tryptic peptide
analysis. N,N'-diallyltartardiamide gel slices were
dissolved in 2% periodic acid by the method of Gibson
(9) and prepared for trypsinization by methods de-
scribed previously (8). Trypsinization and ion-ex-
change chromatography were carried out as previously
described (8, 29), except that in certain cases, a modi-
fication was made in the buffer system, which helped
to resolve peptides that eluted at the more basic end
of the pH gradient. For purposes of clarity, the buffer
system described previously (8) will be called buffer
system 1, and the modified buffer system will be called
buffer system 2. In buffer system 1, buffer A consisted
of 280 ml of acetic acid, 4 ml of pyridine, and 716 ml of
water (8). In buffer system 2, buffer A consisted of 310
ml of acetic acid, 4 ml of pyridine, and 716 ml of water.
In both buffer systems, buffer B consisted of 143 ml of
acetic acid, 161 ml of pyridine, and 696 ml of water.
Three mixing chambers were used to generate the
gradient (8); chambers 1 and 2 each contained 180 ml
of buffer A, and chamber 3 contained 60 ml of buffer
A plus 120 ml of buffer B. The arrows on the Fig. 2, 3,
5, and 6 indicate where elution with buffer B alone
(basic wash) started.
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RESULTS
SDS-PAGE of HSV-2 glycoproteins. In

previous experiments with HSV-1 infection of
KB cells, we established that synthesis and proc-
essing of glycoproteins occurred optimally be-
tween 5 and 8 h p.i. (unpublished data). In the
current experiments employing BHK cells, we

found that this time was also optimal for HSV-
1 or HSV-2 glycoprotein synthesis and process-
ing. More specifically, synthesis and processing
of pgD51 of HSV-2 could be detected as early as

2 h p.i., and maximal synthesis of this precursor
occurred by 4 to 6 h p.i. Therefore, we chose 5
h p.i. for pulse-labeling of both HSV-1- and
HSV-2-infected BHK cells.

Figure 1 shows the electrophoretic pattern of
[3H]arginine-labeled proteins (tracks 1, 2, 5, and
6) or [2-3H]mannose-labeled proteins (tracks 3
and 4) immunoprecipitated from cytoplasmic
extracts of HSV-2-infected cells after a 15-min
pulse at 5 h p.i. or after a 15-min pulse at 5 h p.i.
followed by a 4-h chase. Two antisera were used
in this experiment: a homologous antiserum,
anti-ENV-2, prepared against an NP-40 extract
of virion envelope of HSV-2 (tracks 1 through 4)

1 2 3 4 5 6

95K_
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60K

49K_-_

36K P--
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FIG. 1. SDS-PAGE analysis of HSV-2 glycopro-
teins. Fluorogram of a 10% N,N'-diallyltartardiam-
ide cross-linked polyacrylamide gel of immune pre-

cipitates obtained from lysates of HSV-2-infected
BHK cells. Track 1, [3HJarginine pulse, anti-ENV-2
serum; track 2, [3HJarginine chase, anti-ENV-2 se-

rum; track 3, [2-3Himannose pulse, anti-ENV-2 se-

rum; track 4, [2-3Himannose chase, anti-ENV-2 se-

rum; track 5, [3H]arginine pulse, anti-CP-1 serum;

track 6, [3H]arginine chase, anti-CP-1 serum. Tracks
I and 2 were exposed to Kodak X-Omat R (XR-5) film
for I day. Tracks 3 through 6 were exposed to film for
3 days.

and a heterologous serum, anti-CP-1, prepared
against gD of HSV-1 (5-8) (tracks 5 and 6).
Tracks 1, 3, and 5 show that a 51K protein was
immunoprecipitated from the pulse-labeled cy-
toplasmic extract by either serum. Tracks 2, 4,
and 6 show that these same sera immunoprecip-
itated a larger-molecular-weight form (56K)
from the cytoplasmic extract of the chase. Es-
sentially the same results were obtained when
[3H]methionine or [3S]methionine was used as
the label. Since [3H]mannose was incorporated
into the 51K and 56K forms (tracks 3 and 4), it
appears that both of these molecules were gly-
cosylated. Furthermore, monoprecipitin antise-
rum to gD of HSV-1 reacted with both the 51K
and 56K forms of gD of HSV-2 (tracks 5 and 6).
Taken together, the results of this experiment
show that the 51K and 56K proteins of HSV-2
are antigenically related and probably represent
precursor (pgD51) and product (gD56) forms of
the same glycoprotein. Furthermore pgD51 and
gD56 are both antigenically related to gD of
HSV-1 (tracks 5 and 6). It should also be noted
that anti-ENV-2 serum immunoprecipitated
several other bands from the pulse-labeled ex-
tract with molecular weights of approximately
63K, 65K, 105K, and 127K. These bands ap-
peared to be replaced in the chase by a set of
bands of 73 to 97K and 110K. Since mannose
was also incorporated into these polypeptides, it
appears that all of these bands represent glyco-
proteins. These polypeptides were not investi-
gated further.
Tryptic peptide analysis of pgD and gD

of HSV-2. To establish that pgD51 and gD56 of
HSV-2 were structurally related, we compared
the two polypeptides by tryptic peptide analysis.

Cytoplasmic extracts labeled with [3S]methi-
onine or [3H]methionine were immunoprecipi-
tated and analyzed by SDS-PAGE. The bands
corresponding to pgD51 and gD56 were eluted,
trypsinized, and cochromatographed on a Chro-
mobeads P (Technicon Corp.) column. Figure 2
shows that the elution profiles for pgD51 and
gD56 were identical. For both polypeptides,
seven distinct methionine-labeled peptide peaks
were eluted from the column; one peak was the
flow-through (fractions 1 through 6), three mi-
nor peaks eluted in the acidic region (fractions
30 through 50), two major peaks eluted in the
middle portion of the column, and one peak
eluted with the basic wash. These results indi-
cate that pgD51 and gD56 of HSV-2 are struc-
turally related.
To obtain a more complete structural com-

parison of pgD51 and gD56, we examined the
arginine profiles of the two proteins. Figure 3
shows that pgD51 and gD56 shared essentially
all resolved arginine peptides. Moreover, since a
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FIG. 2. Tryptic fingerprint analysis ofglycoprotein gD of HSV-2. pgD51 ( ) isolated by immunoprecip-
itation and SDS-PAGE from [3H]methionine pulse-labeled extracts (15 min at 5 h p.i.) was cochromato-
graphed on a column of Chromobeads P with [3S]methionine-labeled gD56 (-----) isolated in a similar
fashion from the chase (15-min pulse at 5 h p.i., followed by a 4-h chase). Fraction size 2.2 ml, buffer system I
(see the text).
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FIG. 3. Tryptic fingerprint analysis ofglycoprotein gD ofHSV-2. pgD51 ( ) isolated by immunoprecip-
itation and SDS-PAGE from [14C]argininepulse-labeled extracts (15 min at 5 hp.i) was cochromatographed
on a column of Chromobeads P with [3HJarginine-labeled gD56 (-----) isolated in a similar fashion from the
chase (15-min pulse at 5 h p.i., followed by a 4-h chase). Fraction size 2 ml, buffer system 2 (see the text).

large number of arginine peptides were resolved,
it is likely that a fairly substantial portion of the
amino acid sequence in the two polypeptides
was identical. Thus, we concluded that the proc-
essing of pgD51 to gD56 in HSV-2 does not
entail any major alteration in the peptide por-
tion of the molecule.
Comparison of gD of HSV-1 and HSV-2.

(i) Immunological similarities. We showed in
Fig. 1 that monoprecipitin antibody to gD of
HSV-1 (5, 8) also acted as a monoprecipitin
antibody to pgD51 and gD56 of HSV-2. Figure
4 compares pgD51 of HSV-2 (track 1) with
pgD52 of HSV-1 (track 2) by SDS-PAGE. These
results showed directly that the type 1 precursor

of gD has a slightly higher molecular weight
than the type 2 precursor. This difference has
been noted previously (3, 14, 22, 26) and has
been used as the basis for distinguishing the two
proteins in intertypic recombinants (14, 22). Pre-
viously (5), we showed that anti-CP-i serum
neutralized the infectivity of HSV-2 to approxi-
mately the same extent as HSV-1, suggesting
that some of the sites on pgD involved in the
initial stages of infection were similar in struc-
ture.

(ii) Structural similarities. The precursor
forms of glycoprotein gD of HSV-1 and HSV-2
were isolated by SDS-PAGE, oxidized, trypsin-
ized, and cochromatographed on a column of

VOL. 35, 1980
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i.. 2

FIG. 4. SDS-PAGE analysis of glycoprotein gD of
HSV-1 and HSV-2. Fluorogram of a 10%o N,N'-dial-
lyltartardiamide cross-linked polyacrylamide gel of
immune precipitates obtained from pulse-labeled ex-

tracts of HSV-1 and HSV-2. Track 1, [3H]arginine
pulse, HSV-2-infected cells, anti-CP-1 serum; track 2,
[3H]arginine pulse, HSV-1-infected cells, anti-CP-1
serum.

Chromobeads P. Figure 5 shows the elution pro-

file of [3H]methionine-labeled pgD52 of HSV-1
cochromatographed with [35S]meuhionine-la-
beled pgD51 of HSV-2. The results show that
the gD glycoproteins of HSV-1 and HSV-2
shared one major methionine-labeled peptide
peak (fraction 107, pH 3.33). The second major
methionine-labeled peak seen for pgD51 of
HSV-2 (fraction 90) was absent from pgD52 of
HSV-1. The pattern for pgD52 of HSV-1 agrees
with previous results (8, 17). Two type-specific
peaks, one for pgD of HSV-1 (fraction 35) and
one for pgD of HSV-2 (fraction 50), were re-

solved in this experiment. We concluded that
the gD glycoproteins of HSV-1 and HSV-2 have
one methionine-containing peptide peak in com-
mon (pH 3.33) and three that are different.

In the next experiment (Fig. 6), pgD51 of
HSV-2 labeled with [3H]arginine was cochro-
matographed with pgD52 of HSV-1 labeled with
['4C]arginine. It can be seen that the elution
profiles of the tryptic peptides of the two pro-

teins were very similar throughout the gradient.
In some cases, the peaks overlapped completely

(e.g., peaks at fractions 99, 115, 131, 167, 175,
181, and 185). In other instances, arginine peaks
for the two virus types eluted very closely but
did not overlap completely. An interesting ob-
servation about these similar but nonoverlap-
ping peaks is that in every case, the peak for
HSV-2 eluted at a slightly more acidic pH (to
the left) than did the corresponding peak for
HSV-1. In a few cases, notably at fractions 30,
40, 126, and possibly 140, there were peaks re-
solved for pgD52 of HSV-1 that were missing
from the profile of pgD51 of HSV-2. These four
peaks thus appear to represent HSV-1-specific
arginine peptides.
Our conclusion from these experiments is that

the methionine and arginine peptide profiles of
gD of HSV-1 and HSV-2 are very similar. Sev-
eral tryptic peptides coeluted, suggesting that
they may be structurally similar. However, the
two glycoproteins are not identical since each
contained several type-specific peptides.

DISCUSSION
The studies presented in this paper establish

two properties of glycoprotein gD. First, the
protein undergoes posttranslational processing
in HSV-2-infected cells from a lower-molecular-
weight precursor (pgD51) to a higher-molecular-
weight product (gD56) in a manner which does
not appear to alter its methionine or arginine
tryptic peptide profile. The processing of gD of
HSV-2 thus closely resembles that of gD of
HSV-1 (8). The second property of gD estab-
lished in this paper is that the methionine and
arginine tryptic peptide profiles of gD of HSV-1
and HSV-2 appear to be very similar but not
identical. Some of the resolved tryptic peptides
of the two proteins coeluted during chromatog-
raphy, suggesting that their amino acid se-
quences are quite similar or identical. Thus, the
intertypic structural similarities correlate well
with the immunological cross-reactivity of anti-
CP-1 serum (5). Other investigators have noted
a similar cross-reactivity (10, 25). It might be
interesting to determine whether the antigenic
sites responsible for inducing neutralizing anti-
body are structurally identical in the two pro-
teins and whether, in fact, they correspond to
one or more of the resolved tryptic peptides.
Assuming that gD participates in the absorption
phase of virus entry, as suggested by Spear et al.
(28), studies of the structure of the specific pep-
tides involved in this process in HSV-1 and
HSV-2 may shed some light on the nature of the
cell receptor.
Although our studies suggest that there may

be considerable intertypic structural homology
of gD, they do not allow us to ascertain the
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FIG. 5. Comparative tryptic fingerprint analysis ofglycoprotein gD of HSV-1 and HSV-2. pgD52 isolated
by immunoprecipitation and SDS-PAGE from ['Himethionine pulse-labeled extracts ofHSV-1-infected cells
( ) was cochromatographed on Chromobeads P with pgD51 isolated in a similar fashion from ['5S]-
methionine pulse-labeled extracts of HSV-2-infected cells (-). Fraction size 2.2 ml, buffer system 1 (see the
text).
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FIG. 6. Comparative tryptic fingerprint analysis of glycoprotein gD of HSV-1 and HSV-2. pgD52 isolated
from ['Hiarginine pulse-labeled extracts of HSV-1-infected cells ( ) was cochromatographed on Chro-
mobeads P with pgD51 isolated from ['4CJarginine pulse-labeled extracts of HSV-2-infected cells (
Fraction size 2.0 ml, buffer system 2 (see the text).

extent of this homology. Other properties of
these glycoproteins offer some additional clues
about the extent of structural relatedness. For
example, studies with intertypic recombinants
have shown that HSV-1 strains are infectious
when they contain a type 2 gD and vice versa
(14, 22). This means that the two glycoproteins
are functionally similar and that any structural
differences that do exist, even in the site for
absorption, are not important enough to prevent
infection by the recombinant strain. In this re-
gard, some estimates of the number of type-

common and type-specific antigenic sites present
in gD were made by Halliburton et al. (10). In
those studies, monoprecipitin antibody to band
II (corresponding to gD) was made HSV-1 spe-
cific by absorption with the heterologous virus.
This serum was capable of neutralizing type 1
parents and recombinants containing gD from
HSV-1 but not type 2 parents or recombinants.
The data of Halliburton et al. imply that at least
one of the antigenic sites involved in inducing
neutralizing antibody is not identical in gD of
HSV-1 and HSV-2.

VOL. 35, 1980
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In the course of our pulse-chase experiments,
we noted that the apparent difference in the
molecular weight of the product glycoproteins
(gD56 and gD59) was greater than the difference
in the molecular weight of the precursors (pgD51
and pgD52). Since there was no apparent alter-
ation of the polypeptide chain during processing
of either glycoprotein, it is possible that the
greater apparent molecular weight change in
processing of gD of HSV-1 might be due to
addition of more or different carbohydrates dur-
ing processing from the precursor, pgD, to the
product, gD. We had previously shown (8) that
processing of gD59 in HSV-1 involved addition
of an 1,800-molecular-weight core oligosaccha-
ride (high-mannose type) to the core polypep-
tide; possibly a 50K molecule (17), to form
pgD52. This was followed by another step of
processing in which the core oligosaccharide was
modified by addition of other carbohydrates,
including sialic acid, to form a complex-type
oligosaccharide. A similar processing pattern
probably occurs for gD of HSV-2. One explana-
tion for the smaller molecular weight increase in
the processing of gD of HSV-2 is that some of
the oligosaccharide side chains of this molecule
are not converted to the complex type. For
closely related murine leukemia viruses, slight
differences in protein structure apparently de-
termine whether or not a particular oligosaccha-
ride side chain will undergo processing from the
high-mannose type to the complex type (21).
Thus, slight differences in amino acid sequence
might account for the difference in the apparent
molecular weight of gD56 and gD59.

This explanation would not account for the
smaller molecular weight difference of the two
precursors pgD51 and pgD52. It is possible that
gD of HSV-1 is 8 to 10 amino acids larger than
gD of HSV-2. Alternatively, this difference could
be due to the number of attached oligosaccha-
ride chains. For instance, gD of HSV-2 might
contain one less asparagine-linked oligosaccha-
ride than gD of HSV-1. This might be due to
substitution of another amino acid for aspara-
gine. In fact, if gD of HSV-2 contained fewer
glycosylation sites, there would be fewer sites
available for sialylation. Processing of pgD51 to
gD56 would therefore involve a smaller molec-
ular weight change than processing of pgD52 to
gD59 even if all of the oligosaccharides of the
two proteins were processed similarly.
These differences in oligosaccharides are all

consistent with the idea that gD glycoproteins
of HSV-1 and HSV-2 are very similar in amino
acid sequence. Preliminary evidence suggests
that the arginine peptides present in gD of HSV-
1, but not in gD of HSV-2, can be partially

accounted for by type-specific lysine peptides in
gD of HSV-2. Thus, some of the intertypic dif-
ferences in the arginine peptide profiles shown
in Fig. 6 could arise as the result of a single base
change, e.g., AAA (lysine) to AGA (arginine) or
AAG (lysine) to AGG (arginine). Of course, all
of this is speculative, and the actual extent of
structural homology can only be determined by
more detailed analysis of both the carbohydrate
and peptide portions of the proteins.
Our previous studies of the capsid proteins of

HSV-1 and HSV-2 led us to conclude that none
of the analogous structural proteins of HSV-1
and HSV-2 were identical, although two of them
(the major capsid protein NC-1 and the smallest
capsid protein NC-7) appeared to be very similar
by tryptic peptide analysis (6). gD represents
the sixth HSV structural protein examined for
intertypic similarities by tryptic peptide analysis
(6) and the third one which appears to be highly
conserved in the two virus types.
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