





Downloaded from http://jvi.asm.org/ on September 21, 2020 by guest



VoL. 44, 1982 NOTES 739

- umﬂ’%!§ '

&8 8

Coee - -

1 2 3 4. 5 6.7 8

FIG. 4. Partial proteolysis of ICP8a and ICP8b species. ICP8a and ICP8b in labeled nuclear extracts were
resolved on 9.25% polyacylamide gels. The gels were dried and subjected to autoradiography without fixation
because fixation of gels led to precipitation of ICP8 in a form that could not be electroeluted (M. Quinlan,
unpublished observation). The autoradiogram was used as a template to cut out the a and b bands from the dried
gel. The remainder of the procedure was similar to that of Cleveland et al. (3), except that the dried gel bands
were soaked for 30 min in a solution containing 12.5 mM Tris-hydrochloride (pH 6.8), 0.1% sodium dodecyl
sulfate, 1 mM EDTA, and 30 mM DTT, as described by Smith and Hightower (17). DTT was included in an
attempt to completely reduce the two proteins and make them equally susceptible to proteases. Shown is a
fluorogram of a 15% gel in which these two proteins were incubated with various concentrations of protease.
Odd-numbered lanes contained ICP8a. Even-numbered lanes contained ICP8b. The amounts of protease added
to each well were as follows: 1 and 2, 0.5 pg of S. aureus V8 protease; 3 and 4, 0.1 pg of V8 protease; 5 and 6,
0.025 ug of V8 protease; 7 and 8, 0.005 g of V8 protease; 9 and 10, 0.1 pg of elastase; 11 and 12, 0.025 pg of elas-
tase.

residual ammonium persulfate had been re-
moved by preelectrophoresis or in which ex-
tracts reacted with N-ethyl maleimide were run
(not shown). Thus, at least a portion of the
oxidized form was not due to oxidation of the
protein within the gel.

The conversion from the ICP8a form to the
ICP8b form appears not to be dependent on the
cellular location of the protein. Furthermore,

our experiments suggest that both forms of the
protein can bind to single-stranded DNA. At this
time, we cannot correlate this conformational
change with any stage of maturation or function
of the protein. We envision the conversion as a
progressive oxidation of the ICP8 molecule,
leading to increased disulfide bonding during its
lifetime within the infected cell. The disulfide
bonding may be facilitated by the tertiary struc-
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FIG. 5. DNA-cellulose chromatography of infected cell extracts. Labeled infected cell extracts were
prepared by a modification of the methods of Alberts and Herrick (1) and Powell and Purifoy (16). Flasks (25
cm?) of infected Vero cells were labeled from 4 to 5 h postinfection with [>**S]methionine and chased for 1 h with
cold methionine. The monolayers were washed with phosphate-buffered saline, scraped from the flasks, and
frozen at —80°C. The cells were thawed in buffer containing 20 mM Tris-hydrochloride (pH 7.5), 10 mM MgCl,, 2
mM CaCl,, 1 mM EDTA, 0.5 M NaCl, 1 mM 2-mercaptoethanol, and 500 pg of bovine serum albumin per ml and
were sonicated for 15 s. The lysates were incubated with 50 g of DNase I per ml for 1 h at 20°C. The extract was
clarified by centrifugation at 27,000 X g for 15 min. EDTA was added to 20 mM, and the extracts were dialyzed
extensively against D buffer (150 mM NaCl, 20 mM Tris-hydrochloride [pH 7.5], 1 mM EDTA, 1 mM
mercaptoethanol, 10% glycerol). The extract was again clarified by centrifugation at 27,000 X g for 15 min. The
supernatant was loaded onto 0.75-ml DNA-cellulose columns, washed with D buffer, and eluted with D buffer
containing various concentrations of NaCl. Bovine serum albumin was added to 5 pg/ml in all eluates, and each
eluate was dialyzed against a solution of 0.15 M NaCl. Proteins were recovered from all fractions by precipitation
with 9 volumes of acetone. Native and denatured calf thymus DNA-celluloses were prepared by the procedure of
Alberts and Herrick (1) and kindly supplied by William Ruyechan, Uniformed Services University of the Health
Sciences, Bethesda, Md. The native DNA-cellulose contained approximately 1 mg of nucleic acid per g of
powder, whereas the denatured DNA-cellulose contained approximately 0.75 mg of nucleic acid per g of powder.
Shown is an autoradiogram of a gel in which various protein fractions were subjected to electrophoresis. a, Total
cellular lysate; b, extract put on DNA columns; c, pellet from high salt DNase extraction; d, pellet following
dialysis. Samples e to i are from denatured DNA-cellulose: e, flow through; f, 0.3 M NaCl eluate; g, 0.5 M NaCl
eluate; h, 1.0 M NaCl eluate; i, 4.0 M NaCl eluate. Samples j to n are from native DNA-cellulose: j, flow through;
k, 0.3 M NaCl eluate; 1, 0.5 M NaCl eluate; m, 1.0 M NaCl eluate; n, 4.0 M NaCl eluate.
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ture of the protein. Further work is needed to
determine whether the folded structure suggest-
ed by these experiments is indeed present in the
protein in the infected cell and whether it is
required for any of the interactions of this pro-
tein. .

We thank John Mekalanos for his comments on the manu-
script, William Ruyechan for DNA-cellulose and discussion of
this work, and Rosemary Bacco for the preparation of the
manuscript. We also thank Abbott Laboratories for the gift of
disodium phosphonoacetate.

This work was supported by Public Health Service grant CA
26345 from the National Institutes of Health. D.M.K. is a
Cancer Research Scholar of the Massachusetts Division of the
American Cancer Society. M.P.Q. is a predoctoral trainee
supported by Public Health Service training grant CA 09031
from the National Institutes of Health.

LITERATURE CITED

1. Alberts, B., and G. Herrick. 1971. DNA-cellulose chroma-
tography. Methods Enzymol. 21D:198-217.

2. Bayliss, G. J., H. S. Marsden, and J. Hay. 1975. Herpes
simplex virus proteins: DNA-binding proteins in infected
cells and in the virus structure. Virology 68:124-134.

3. Cleveland, D. W., S. G. Fischer, M. W. Kirschner, and U.
K. Laemmli. 1977. Peptide mapping by limited proteolysis
in sodium dodecyl sulfate and analysis by gel electropho-

. resis. J. Biol. Chem. 252:1102-1106. '

4. Conley, A. J., D. M. Knipe, P. C. Jones, and B. Roizman.
1981. Molecular genetics of herpes simplex virus. VII.
Characterization of a temperature-sensitive mutant pro-
duced by in vitro mutagenesis and defective in DNA
synthesis and accumulation of gamma polypeptides. J.
Virol. 37:191-206.

5. Ejercito, P. M., E. D. Kieff, and B. Roizman. 1968.
Characterization of herpes simplex virus strains differing
in their effects on social behavior of infected cells. J. Gen.
Virol. 2:357-364.

6. Feawick, M. L., M. J. Walker, and J. M. Petkevich. 1978.
On the association of virus proteins with the nuclei of cells
infected with herpes simplex virus. J. Gen. Virol. 39:519-
529.

7. Henning, R., R. J. Milner, K. Reske, B. A. Cunningham,

10.

11.

12.

13.

14.

15.

16.

17.

18.

NOTES 741

and G. M. Edelman. 1976. Subunit structure, cell surface
orientation and partial amino acid sequences of murine
histocompatibilities. Proc. Natl. Acad. Sci. U.S.A.
73:118-122.

. Honmess, R. W., and B. Roizman. 1973. Proteins specified

by herpes simplex virus. XI. Identification and relative
molar rates of synthesis of structural and non-structural
herpes virus polypeptides in the infected cell. J. Virol.
12:1347-1365.

. Honess, R.- W., and B. Roizman. 1974. Regulation of

herpesvirus macromolecular synthesis. I. Cascade regula-
tion of the synthesis of three groups of viral proteins. J.
Virol. 14:8-19.

Knipe, D., and A. Spang. 1982. Definition of a series of
stages in the association of two herpesviral proteins with
the cell nucleus. J. Virol. 43:314-324.

Marsden, H. S., N. D. Stow, V. G. Preston, M. C.
Timbury, and N. M. Wilkie. 1978. Physical mapping of
herpes simplex virus-induced polypeptides. J. Virol.
28:624-642.

Morse, L. S., L. Pereira, B. Roizmman, and P. A. Schaffer.
1978. Anatomy of HSV DNA. X. Mapping of viral genes
by analysis of polypeptides and functions specified by
HSV-1 x HSV-2 recombinants. J. Virol. 26:389-410.
Pereira, L., M. H. Wolff, M. Fenwick, and B. Roizman.
1977. Regulation of herpesvirus macromolecular synthe-
sis. V. Properties of alpha polypeptides made in HSV-1
and HSV-2 infected cells. Virology 77:733-749.

Powell, K. L., E. Littler, and D. J. M. Purifoy. 1981. Non-
structural proteins of herpes simplex virus. II. Major
virus-specified DNA-binding protein. J. Virol. 39:894-
902.

Powell, K. L., and D. J. M. Purifoy. 1976. DNA-binding
proteins of cells infected by herpes simplex virus type 1
and type 2. Intervirology 7:225-239.

Purifoy, D. J. M., and K. L. Powell. DNA-binding pro-
teins induced by herpes simplex virus type 2 in HEp-2
cells. J. Virol. 19:717-731.

Smith, G. W., and L. E. Hightower. 1981. Identification of -

the P proteins and other disulfide-linked and phosphory-
lated proteins of Newcastle disease virus. J. Virol.
37:256-267.

Wilcox, K. W., A. Kohn, E. Skiyanskaya, and B. Roizman.
1980. Herpes simplex virus phosphoproteins. 1. Phos-
phate cycles on and off some viral polypeptides and can
alter their affinity for DNA. J. Virol. 33:167-182.

1sanb Aq 020z ‘Tz lequwaldas uo /Bio wse’Ial//:dny woly papeojumoq


http://jvi.asm.org/

