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Abstract

Lake Casitas Ecotropic virus causes a hind limb para

lysis when injected into newborn mice. The long term 

goal is to select mutants of the virus using monoclonal 

antibodies and mutagens. Two of the monoclonal antibodies 

produced against this virus are neutralizing and also 

bind to the protein part of gp70, a viral envelope glycopro

tein. Because of this, they can be used to select mutant 

viruses. There is no significant binding inhibition between 

monoclonal 704 and either of the two neutralizing monoclon- 

als. Therefore, monoclonal 704 can be used in a focal-immu- 

no-assay with the neutralizing monoclonals to locate mutant

viruses.
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INTRODUCTION

Lake Casitas Ecotropic virus, a wild mouse virus, 

causes leukemia in mice. Further, when it is injected 

into newborn mice, it causes a nervous disorder resulting 

in a hind limb paralysis. Because this virus has a specific 

affinity for nerve cells, it is said to be neurotropic. 

Two viral envelope proteins may be responsible for this 

specific binding: pl5E, an integral membrane protein

which anchors the second protein, gp70, a 70 kdal molecule 

which is composed of a polypeptide chain and carbohydrate 

units. This gp70 molecule has two determinants to which 

neutralizing monoclonal antibodies bind. The long term 

goal is to select mutants lacking one or both of these 

determinants, and to see if they will still be infective. 

Monoclonal antibodies and mutagens will be used to select 

the mutants. But, before this is done, it is important 

to know what the monoclonal antibodies are binding to 

on the gp70 molecule.

This study is concerned with demonstrating what neu- 

• tralizing monoclonal antibodies bind to on the gp70 mole

cule, namely the polypeptide chain or the carbohydrate 

units. Also, the two neutralizing monoclonals are tested 

against another monoclonal antibody to find out if binding
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inhibition occurs when two monoclonals are mixed in the

presence of virus.



LITERATURE REVIEW

McAtee and Portis used AKR mice to produce monoclonal 

antibodies against wild mouse ecotropic virus. The hybrid-

oma cell lines were derived from mice immunized with dena

tured and viable virus. Monoclonal antibodies specific 

for three viral envelope polypeptides were isolated. These 

were gp70, pl5E and pl5gag. Two specific anti-gp70 

antibodies were found to be neutralizing. These two, 

667 and 672, react with different epitopes on the gp70 

molecule as demonstrated by different staining patterns 

seen in cytoplasmic fluorescence. Monoclonal 667 stained 

primarily in a paranuclear region while 672 stained the 

cell surface. Because of this ability to neutralize virus 

in the absence of complement, the determinants to which 

the neutralizing monoclonals bind may be involved in attach

ment and penetration into host cells (McAtee et. al., 

1985).

Schultz found that the molecular weight of the envelope 

protein precursor from Rauscher murine leukemia virus
• is reduced from 85,000 to 68,000 when tunicamycin is present

during synthesis. Tunicamycin, an antibiotic, is an inhibi

tor of glycosylation reations mediated by a dolichol-phos- 

phate lipid carrier. Further, gp70 and pl5E are derived
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4
from the cleavage of gPc85env, a glycosylated precursor 

protein of 85,000 daltons. However, the unglycosylated 

molecule Pr68env, resulting from tunicamycin treatment 

is not cleaved. Thus glycosylation seems to be important

• for proper processing of the precursor molecule (Schultz,

et. al., 1979).



MATERIALS AND METHODS

One approach used to determine if the monoclonal 

antibodies were binding to a carbohydrate unit on the 

polypeptide chain was immunoprecipitation. III6A cells, 

infected with virus, were treated with tunicamycin, an 

inhibitor of N-linked glycosylation (Schultz, et. al. , 

1979), and labeled with 35g methionine. The labeled pro

teins were immunoprecipitated with neutralizing monoclonal

antibodies 667 and 672.

MATERIALS

Monoclonal Antibodies

The monoclonal antibodies used were produced at Rocky 

Mountain Laboratory in Hamilton, Montana, by John L. Portis 

and Frank J. McAtee (McAtee, et. al., 1985).

Cells

III6A cells, derived from SC-1 cells, were obtained 

from cultures maintained daily by Frank J. McAtee.

PBRNE-8 Lot #42, a wild mouse ecotropic virus, was 

molecularly cloned at Rocky Mountain Lab by John Portis

by the following method.

1. NIH3T3 cells were infected with LC-ecotropic virus.

After 18 hr, the DNA was extracted from the cells
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with sodium dodecyl sulfate. High molecular weight 

DNA was precipitated with 5M NaCl, leaving the low 

molecular weight DNA in solution. This solution was 

centrifuged at 5000 rpm for 1 hr, and the supernatant

with the viral DNA was collected.

2. The viral DNA was ligated to plasmid vector PBR3L2 

and introduced into E coli, K-12 antigen. Recombinants 
were selected by hybridization using 32p_iakeled DNA 

probes.

3. The viral DNA was cut out of the plasmid with restric

tion enzymes and transfected to NIH3T3 cells using 

the calcium phosphate precipitation technique (Joli- 

coeur, et. al., 1983).

Media,

Culture media were obtained from Rocky Mountain Lab.

1. Eagle's Minimal Essential Medium

2. Eagle's Methionine-Free Minimal Essential Medium.

Tunicamycin

Tunicamycin was obtained from John L. Portis at Rocky

Mountain Lab. Five jag of Tunicamycin were dissolved in 

5 ml 25mM NaOH. This was diluted 1:5 in methionine-free 

medium to produce a 200jag/ml solution.
35g-Methionine

35s Methionine was obtained from Rocky Mountain Lab 

and 3.2 ml of 50 juci 35g_Methionine was required in the 

experiment. The stock solution was diluted with methio

nine-free medium.
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Staphylococcus A

The Staphylococcus A suspension was derived from 

the Cowen strain in the following manner. The bacteria 

were grown overnight in PEN Assay Broth and centrifuged 

at 6000 rpm for 1 hr. The pellet was washed with phosphate 

buffered saline solution and heated to 80°C for 5 min.

The bacteria were then fixed in 10% formaldehyde for 1

hr, washed with PBS again and centrifuged at 6000 rpm.

After 1 hr the bacteria were resuspended in PBS in a 10% 

suspension, aliquotted and frozen at -70°C.

Other Materials

1.

2.

PBBS
0.2 g KH2PO4 
1.15 g Na2HP04 
0.14 g CaCl2 
0.32 g KC1

0.2 
0.2 
2 g 
1 g

TNE 0.5% NP40 at pH 7.
0.01 M Tris Base
0.001M EDTA disodium
0.15 M NaOH
0.5% NP40

g NaCl
g MgCl2 • 6H20 
MgSo4 . 7H20 
Dextrose

1% phenyl red 
distilled water 
to 1 1 final 
volume

3. Eluting buffer 2X without 2 mercaptoethanol
400/11 Bromophenyl Blue 
2 ml glycerol 
1 ml distilled water 
4 ml 10% SDS
2.5 ml upper tris (4X) buffer)

4. Reservoir buffer 4X tris glycine buffer
12 g Tris Base 
57.6 g Glycine
distilled water to 1 1 final volume 
This is diluted to IX before use

5. Running Gel
The following is added in order: 
10.9 ml distilled water
1.5 g glycerol
7.5 ml 4X lower Tris buffer 
10 ml 30% acrylamide
0.4 ml 2% ammonium persulfide 
0.01 ml TEMED add while stirring
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6. Stacking Gel
The following is added in order:
3.17 ml distilled water
1.25 ml upper Tris buffer
0.5 ml 30% acrylamide
0.1 ml 2% ammonium persulfide
0.1 ml TEMED add while stirring

7. Molecular Weight Markers
This was a mixture of the following purified proteins:
phosphorylase B, 92,500 daltons
bovine serum albumin, 66,200 daltons
ovalbumin, 45,000 daltons
carbonic anhydrase, 31,000 daltons
soybean trypsin inhibitor, 21,500 daltons
lysozyme, 14,400 daltons

METHODS

Seeding cells into a tissue culture plate
III6A cells, 1 x 105, infected with PBRNE-8 Lot #42,

a wild mouse ecotropic virus, were seeded in each of the 

wells in a TC-6 tissue culture plate in 2 ml of minimal 

essential medium with 5% heat inactivated fetal calf serum. 

Cells were then grown until confluent.

Preparation of cell lysates

The cell cultures in the TC-6 plate were washed three 

times with 2 ml PBBS. Then, 1 ml of methionine-free medium

was added to each well and incubated at 37°C. After 60

min, this medium was drawn off, and 1 ml of prepared medium 

was added to the wells. The prepared medium consisted 
of 0.9 ml of 35g methionine solution, 0.1 ml of methionine 

free medium and either 5 ^il, 25 jul or 0 jnl of the tunica

mycin solution. After 3 hr at 37°C, the prepared medium 

was drawn off, and the wells were washed four times with 

2 ml of PBBS per wash. The cells were then lysed with

1 ml TNE 0.5% NP40 for 15 min at 4°C. The lysates were
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drawn off and stored at -70°F.

Preclearing
First, 10 /al of normal goat serum were added to each 

of the three tubes with lysates and incubated for 30 min
• on ice. Then, 100 pi of 10% Staphylococcus A suspension

were added to each tube and incubated at room temperature. 

After 30 min, the tubes were centrifuged at 35000 rpm 

for 45 min using a fixed angle rotor. The resulting super

natants were then drawn off.

Sample Preparation

The samples were prepared in microcentrifuge tubes 

using the following format and protocol.

Table 1: Electrophoresis samples of lysates derived from 
viral infected III6A cells treated with tunica
mycin .

Sample # Antibody
Second
Antibody

Tunicamycin
Treatment

1 667 1 pg
2 672 R7-A 1 pg
3 RPMI 10% FCS R7-A 1 pg
4 667 5 pg
5 672 R7-A 5 pg
6 RPMI 10% FCS R7-A 5 pg
7 667 0 pg
8 672 R7-A 0 pg
9 RPMI 10% FCS R7-A 0 ug

The following was added to the nine microcentrifuge tubes:

1. 0.5 ml of monoclonal antibody 667 or 672 or RPMI

• 10% Fetal Calf Serum as a control.

2. 0.3 ml of prrecleared lysates.

3. 4 pi of R7-A, rabbit antiserum, was added with 

monoclonal 672 and RPMI 10% FCS tubes and incubated

for 30 min at room temperature. This was done
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to facilitate the binding of 672 to Staphylococcus 

A since it cannot bind by itself.

4. 50 pi of TNE 0.5% NP40.

5. 40 pi of 10% Staphylococcus A suspension.

The samples were then inverted several times and incubated 

at room temperature. After 30 min the samples were centri

fuged for 1 min. The pellet was washed three times with 

TNE 0.5% NP40. Then 40 pi of eluting buffer were added 

to each of the tubes, and the tubes were placed in boiling

water for 2 min.

Electrophoresis

The running gel was prepared, poured between two 

glass plates sealed on three sides by plastic strips and 

10% agarose gel, and allowed to polymerize. After 30 

min the stacking gel was poured. A 16-tooth comb was 

inserted into the gel to form sample slots. The stacking

gel polymerized after 30 min, and the gel was placed in 

the electrophoresis apparatus. The comb was removed, 

and 50 pi of each sample were loaded into thin gel slots. 

In addition, molecular weight markers were added in the 

slots on each end. The gel was run at a constant current

of 20 mA until it had run 8 cm. Then the gel was removed 

and stained with Coomassie Blue for 1 min and then placed 

in destaining solution for 18 hr. The destained gel was

then soaked in DMSO twice for 30 min each time and trans

ferred into a solution of PPO-DMSO. After 3 hr the gel 

was removed and placed in water for 1 hr and then dried.
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Autoradiography

The dried gel was marked with C14 to establish its 

orientation of the X ray film, and it was loaded with 

the X-ray film into a film cartridge and placed in the 

freezer at -70°F. After 114 hr it was developed and anal

yzed .

Another approach was used to determine the chemical

nature of the determinants to which monoclonals 667 and

672 were binding. This involved polyacrylamide gel electro

phoresis of whole virus treated with endoglycosidase F, 

an enzyme which removes the carbohydrate units from the 

polypeptide chain. Following this a western blot was 

performed and viral proteins were probed using monoclonal 
antibodies and 125I-labeled protein A.

MATERIALS

Virus

Lake Casitas ecotropic virus, LC-eco, was biologically 

cloned by dilution using Mus dunni cells. The infected

cells were grown on microcarrier beads to increase the 

surface area available for growth. Fifty ml of medium 

were harvested daily from the culture bottles until 1 

liter was obtained. The suspension was centrifuged at 

8000 rpm for 18 hr. The pellet was suspended in 5 ml 

PBS and layered on top of a linear density gradient of

sucrose. This was then centrifuged at 39,000 rpm in a
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Beckman C-4 Ultracentrifuge with a SW-41 rotor for 1.5 

hr. The visible virus band was collected, aliquotted 

and stored at -70°F. This was all done by John L. Portis 

and Frank J. McAtee at Rocky Mountain Lab.

Endoglycosidase F

Endoglycosidase F was obtained by request from Dr. 

John Elder at Scripps Clinic and Research Foundation in

LaJolla, California.

Reaction Mixture

0.1 M sodium phosphate buffer at pH 6.1
0.05 M EDTA
1% NP40
0.1% SDS

Other Materials

1. Transfer Buffer for Western Blot
800 ml methyl alcohol
800 ml 4X Tris glycine buffer
2400 ml distilled water

2. Blocking Buffer for Western Blot
2 g bovine serum albumin 
50 pi NP40
TNE was added until a final volume of 100 ml was 
obtained

3. Washing Buffer for Western Blot
0.1% gelatin 
0.05% NP40 
TNE

4. 2nd Antibody
R7-A, rabbit antiserum, was diluted 1:200 in blocking 
buffer

5. 125j protein A
A solution of 2.3 X 10$ cpm/ml was obtained by dilut
ing the stock solution.
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METHODS

Sample Preparation

Each sample received 15 pi of LC-eco virus. Sample

one also received 30 pi of Endoglycosidase F and 120 pi 

of the reaction mixture, while sample two received 150

pi of reaction mixture. The samples were then incubated

for 18 hr at room temperature. Following this, 165 pi 

of 2X eluting buffer without 2 mercaptoethanol was added

to each sample and incubated for 15 min at room temperature. 

After 15 min, the samples were added to their slots in 

the gel.

Electrophoresis

The methods and materials used in the polyacrylamide 

gel electrophoresis were the same as those described in 

the previous experiment with the following exceptions.

A 13-toothed comb was used to form the slots rather than

a 16-toothed one. Also, no molecular weight markers were 

used. Finally, the gel was not stained, impregnated or 

dried either. The electrophoresis tracts were set up

as illustrated in the table below.

Table 2: Electrophoresis tracts to which samples containing 
viral protein treated with endoglycosidase F 
were added.

Track # Sample3-
Endo F 
Treatment. Track # Sample3

Endo F 
Treatment

1 None 8 Ferratin -
2 Ferratin - 9 #1 +
3 #1 + 10 #2 —
4 #2 - 11 Ferratin —

5 Ferratin - 12 None -

6 #1 + 13 None —

7 #2 -

aFerratin was used as a marker so the nitrocellulose paper 
could be cut into sections later.

CARROLL' COLLEGE LIBRARY 
.HELENA. MONTANA
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Western Blot

The gel was removed from the electrophoresis apparatus 

and trimmed. Then the gel, nitrocellulose paper, Whatman 

#3 blotter paper and cassette sponges were all soaked 

in transfer buffer and loaded into the trans-blot apparatus. 

A power supply was provided, and the western blot was

run at 60V and 1.5A for 2.5 hr. After this the nitrocellu

lose paper was placed in the blocking buffer and incubated

there for 18 hr at 4°C.

Probing with Monoclonal Antibodies

Monoclonal antibodies 667 or 672 or RPMI 10% FCS, 

a control, were diluted 1:2 in blocking buffer, sterile 

filtered and placed on ice. The nitrocellulose paper 

was trimmed and cut into three strips as marked by the 

ferratin markers. The strips were then placed in bags 

with the appropriate monoclonal antibody or RPMI 10% FCS 

and incubated at 4°C. After 1 hr, the nitrocellulose 

strips were washed twice in their bags with 10 ml of washing 

buffer per wash and then washed six times together with 

50 ml of washing buffer per wash. The strips were then 

placed in a bag with a second antibody, R7-A and incubated 

at 4°C. After 30 min the strips were washed six times 

using 50 ml of washing buffer per wash. Then the nitro
cellulose strips were placed in 40 ml of the 125j protein 

A solution and incubated for 30 min at 4°C. After this

the strips were washed a number of times until the counts

per minute were reduced to near background. Each wash
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lasted 5 min and employed 10 ml of washing buffer.

Autoradiography
The nitrocellulose paper strips were dried and mounted 

on gel drying paper and loaded into a film cassette with 

Kodak X-ray film. After six days at -70°F, the film was 

developed and analyzed.

The method used to determine if inhibition of binding 

was occurring between two different monoclonal antibodies 

was an ELISA test. In this assay, monoclonal antibodies

bind to their determinants on the virus which is attached

to the wells in a 96 well plate. The presence of bound 

antibody is detected by an enzyme coupled to another mole

cule which can specifically bind to a type of antibody, 

IgG or IgM antibodies, for example. In the presence of 

a substrate, the enzyme catalyzes a reaction resulting

in a color change. The color reactions, observed when

two monoclonals are present and when only one monoclonal

are present, can then be compared, and the degree of inhibi

tion can be established.

MATERIALS

Antigen

LC-eco virus was diluted in TNE 1:50.

Monoclonal Antibodies
Monoclonals 672 and 667 were diluted 1:16 in monoclonal

704 and RPMI 10% FCS. Monoclonal 704 was diluted 1:512
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in 667 and 672 and RPMI 10% FCS, as a control.

Alkaline Phosphatase Conjugated Reagents

These reagents were obtained from John L. Portis 

at Rocky Mountain Lab. Monoclonal 667, an IgG2a, was 

detected with an anti-IgG2a conjugated alkaline phosphatase 

diluted 1:500 in diluting buffer. Monoclonal 672, an 

IgM, was detected with its corresponding alkaline phospha

tase conjugated reagent diluted 1:200 in diluting buffer. 

Finally, monoclonal 704, an IgG^, was detected with a 

corresponding reagent diluted 1:500 in diluting buffer.

Substrate
The substrate, p-dinitrophenyl phosphate, was dissolved 

in substrate buffer at a concentration of 1 mg/ml.

Other Materials
1. PBS-T

PBS buffer with .05% TWEEN 20

2. Diluting buffer
PBS buffer 
0.05% TWEEN 20 
0.1% gelatin

3. Substrate buffer
2.7 g NaCO3 
0.1 g MgCl2
distilled water is added to attain a final volume 

of 500 ml
pH is adjusted to 9.8 with HC1

METHODS

First, 25 pi of antigen, virus, was added to each 

well of a 96-well Immulon Dynatech plate and incubated 

at 4° for 18 hr. The wells were then washed three times, 

using 200 pi of PBS-T per wash. The last wash was shaken
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out, and 200 pi of PBS-T 10% FCS was added to each of 

the wells. The plate was incubated for 30 min at room

temperature. After this the plate was washed three times 

with 200 pi of diluting buffer. The last wash was shaken 

out, and 100 pi of the first antibody, diluted in either 

RPMI 10% FCS or the second antibody, was added to the 

wells. The plate was then incubated at room temperature 

for 1 hr. The antibody solution was then shaken off, 

and the plate was washed three times with 200 pi PBS-T 

per wash. Then, 200 pi of the appropriate alkaline phospha

tase conjugated reagent were added to the wells and the 

plate was incubated at 37°C for 30 min. This solution 

was shaken off, and 200 pi of the substrate solution were 

added to each well and incubated at room temperature for

30 min in the dark. As the alkaline phosphatase reagent

acted on the substrate, the color reaction occurred. The 

reaction was stopped with 50 ul of IN NaOH and read in 

the Titertech spectrophotometer using the 405 nm filter.



RESULTS

In the experiment in which tunicamycin was exposed 

to viral infected cells, a molecule greater than 66,200 

daltons but less than 92,500 daltons was immunoprecipitated 

in the electrophoresis tracts which corresponded to the 

samples containing monoclonal antibody 667. This very 

distinct band was seen in tracts corresponding to both 

1 jig and 5 jig treatments with tunicamycin. In the control 

tract, three significant bands were noted. Two of these 

were in the 66,200 to 95,200 dalton range. The top one 

was very sharp while the second was fuzzy and lighter. 

The third band was located in the 21,500 to 14,000 dalton 

range and was as distinct as the first. The first of 
these bands is a protein referred to as gPr85EN^ since 

it is a precursor molecule which is later cleaved into 

gp70 and pl5E, both envelope proteins (Schultz, et. al. , 

1979). The second of these bands was gp70, a glycoprotein. 

It appears as a diffuse band because the sugars attached 

to it do not allow it to migrate like a nonglycoslyated 

protein. The third band was pl5E. This was brought down 

with gp70 because the two are associated with each other 

after cleavage thus both gp70 and pl5E were immunoprecipi

tated. The band that appears in the tunicamycin treated

18



19
tracts was Pr68ENV, a nonglycosylated precursor molecule 

of approximately 68,000 daltons (Schultz, et. al., 1979). 
This molecule was the gPr85ENV molecule without the carbo

hydrate units. No significant bands, bands which do not 

appear in the control tracts, appear in any of the tracts 

in which 672 was used to immunoprecipitate gp70.

When a western blot analysis was employed, both mono

clonal antibodies, 667 and 672, reacted with proteins 

from the endoglycosidase F treated virus and the nontreated

virus. In both cases the band in the nontreated virus

migrated less than the bands in the endo-F treated virus. 

Multiple bands appear in the endoglycosidase F treated 

tracts since each band represents a population of molecules 

with the same number of sugar units left on the molecule. 

On the other hand, the single band in the nontreated tracts 

represents the intact fully glycosylated gp70 molecule. 

In the control tract, RPMI was substituted for antibody

and no bands were noted.

In the binding inhibition studies, the ELISA technique 

showed no significant binding inhibition between monoclonal 

antibody 667 and 704 nor between 672 and 704. In order 

to make this determination, the mean of the absorbance 

values was determined and a percent inhibition was calcu

lated. The wells containing monoclonal antibody diluted 

in RPMI 10% FCS were compared to the wells in which antibody 

was diluted in antibody. The data and results are summar

ized in Table 3.
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Molecular
Weight

Figure #1: Diagrammatic representation of proteins 
derived from 35 S-methionine-labeled virus 
infected cells treated with tunicamycin. 
The sample in tract #7 received no tunicamycin 
treatment while the samples in tracts 1 
and 4 received 1 and 5 ug of treatment 
respectively.
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Endoglycosidase F 
Treatment

+

Antibody

+

672 667

Figure #2: Diagrammatic representation of proteins 
which were derived from Lake Casitas wild 
mouse ecotropic virus treated with endoglyco
sidase F in the lanes indicated. Viral 
proteins were separated in 10% polyacrylamide 
gel electrophoresis and blotted onto nitro
cellulose paper and probed with monoclonal 
antibodies 667 or 672 and 1251-protein A.
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Table #3: Summary of absorbance values, means and % inhibi
tions of cross inhibition studies between mono
clonal antibodies 667, 672 and 704. The Elisa
technique was used.

Binding
Antibody3-

Inhibiting
Antibody^

667 1:16 None
(control)

667 1:16 704

667 1:16 None
(control)

672 1:16 704

704 1:512 None
(control)

704 1:512 667

704 1:512 672

Absorbance Mean % Inhibition

1.153 1.098 0%
1.071
1.111
1.056
1.044
1.095
1.052
1.069

1.065 90/ o /o

0.392
0.381
0.351
0.364

0.372 0%

0.371
0.311

0.344 7.5%

0.354
0.339
1.756
1.804
1.786
1.776

1.781 0%

1.731
1.770
1.629
1.765

1.720 3.4%

1.867 1.730 2.9%
1.662
1.689
1.703

aThe binding antibody is diluted 
ratio using the inhibiting antibody.

by the indicated

bThe inhibiting antibody if not present simply means 
the binding antibody is diluted in RPMI 10% FCS.

cThe percent inhibition is calculated by the following: 
% = (1 - x/xo) 100
where x = the mean absorbance with inhibiting antibody 
present and xo = the mean absorbance with binding antibody 
diluted in RPMI 10% FCS.

CARROLL COLLEGE LIBRARY 
HELENA, MONTANA 59625



DISCUSSION AND CONCLUSIONS

The tunicamycin experiment demonstrated that monoclonal 

antibody 667 reacted with the polypeptide portion of gp70. 

However, nothing conclusive about the binding of 672 could 

be drawn from this experiment. A possible explanation

is that the determinant to which 672 binds could be created

by some post-translational modification of the gp70 molecule 

such as folding of the protein as it is inserted in the 

membrane. These modifications might not have been able 

to occur in the 3 hr incubation period used in the experi

ment. Thus, monoclonal 672 would not have been able to 

bind to a labeled gp70 molecule. This conclusion is, 

in part, supported by the pattern of cytoplasmic fluores

cence of 672 in which a cell surface stain is noted (McAtee, 

et. al., 1985).

In the experiment involving western blot analysis,

both monoclonal antibodies 667 and 672 were found to bind

to the polypeptide chain and not a carbohydrate unit. 

This was important because if the monoclonals would have 

bound to a carbohydrate unit, they could not be used to

select for mutants. The reason for this is that carbohy

drates are placed on the polypeptide chain after protein 

synthesis by cellular enzymes. Thus any mutation resulting
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in the loss of a site to which a neutralizing monoclonal 

would bind would simply reflect a cellular mutation and 

not a viral one. On the other hand, if the monoclonals 

bind to the polypeptide chain, and if a mutant were to 

arise which did not bind to the monoclonal, the mutant 

would reflect a change in the virus. The reason for this 

is that a change in the viral protein would have to result 

in a change in the viral nucleic acid, RNA in this case. 

Therefore, both 667 and 672 can be used to select for

mutants.

Further, because no cross inhibition occurs between 

704 and the neutralizing monoclonal antibodies, the determi

nants to which 667 and 672 bind are located away from

the determinant 704 binds to. Thus a mutation created

in the determinant of 667 or 672 should be distant enough

from the determinant of 704 that it is not changed. There

fore, monoclonal 704 could be used in a focal-immuno-assay

to locate mutant viral foci in cell culture.
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