
H
IV

H
elper-T

C
ellE

pitopes

II-A
-22

D
E

C
98

Table
10: gp

120
Location

W
E

A
U

S
equence

Im
m

unogen
S

pecies(H
LA

)
R

eferences

gp120(39–51)
gp120(31–43)

E
Q

LW
V

T
V

Y
Y

G
V

P
V

peptide
m

urine(H
-2

b
x
k)

[S
astry

&
A

rlinghaus(1991)]
N

O
T

E
S

:
•

P
eptides

induced
T-cellproliferative

response
to

im
m

unizing
peptide

and
to

gp160

gp120(45–55)
gp120(37–47)

V
Y

Y
G

V
P

V
W

K
E

A
peptide

m
urine(H

-2
b
x
k
,s
x
d)

[S
astry

&
A

rlinghaus(1991)]
N

O
T

E
S

:
•

P
eptides

induced
T-cellproliferative

response
to

im
m

unizing
peptide

and
to

gp160

env(45–55)
gp120(37–47)

V
Y

Y
G

V
P

V
W

K
E

A
P

eptide
im

m
unization

rhesus
m

onkey
[N

ehete
et

al.(1993)]

N
O

T
E

S
:

•
S

ynthetic
peptide

derived
from

conserved
region

of
the

H
IV

-1
envelope

that
stim

ulates
a

proliferative
response

in
m

ice
•

P
roliferative

response
to

this
peptide

w
as

observed
in

3/3
im

m
unized

rhesus
m

onkeys

gp120(48–61)
gp120(40–53)

G
V

P
V

W
K

E
AT

T
LF

C
peptide

m
urine(H

-2
s
x
d)

[S
astry

&
A

rlinghaus(1991)]
N

O
T

E
S

:
•

P
eptides

induced
T-cellproliferative

response
to

im
m

unizing
peptide

and
to

gp160

env(48–60)
gp120(40–53)

G
V

P
V

W
K

E
AT

T
LF

C
P

eptide
im

m
unization

rhesus
m

onkey
[N

ehete
et

al.(1993)]

N
O

T
E

S
:

•
S

ynthetic
peptide

derived
from

conserved
region

of
the

H
IV

-1
envelope

that
stim

ulates
a

proliferative
response

in
m

ice
•

D
espite

the
proliferative

response
to

this
peptide

in
m

ice,no
response

w
as

observed
in

3
rhesus

m
onkeys

gp120(72–82)
gp120(64–74)

A
H

K
V

W
AT

H
A

C
V

peptide
m

urine(H
-2

b
x
k
,s
x
d)

[S
astry

&
A

rlinghaus(1991)]
N

O
T

E
S

:
•

P
eptides

induced
T-cellproliferative

response
to

im
m

unizing
peptide

and
to

gp160

gp120(51–70
H

X
B

2)
gp120(79–98)

N
P

Q
E

V
V

LV
N

T
E

N
F

N
M

W
K

N
D

in
vitro

stim
ulation

hum
an

[LiP
ira

et
al.(1998)]

N
O

T
E

S
:

•
C

lonal
heterogeneity

w
as

broad
for

a
recall

response
to

tetanus
toxoid

or
P

P
D

,
but

oligoclonal
to

prim
ary

H
IV

antigens,dom
inated

in
this

case
by

T
C

R
V

β
13

usage
•

D
onor

ofP
B

M
C

thatrecognized
this

epitope
had

H
LA

-D
R

alleles
2

and
7

•
D

ocum
ented

location
ofepitope

in
strain

H
X

B
2

does
notm

atch
corresponding

location
in

D
atabase



H
IV

H
elper-T

C
ellE

pitopes

II-A
-23

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

gp120(74–85
LA

I)
gp120(73–84)

C
V

P
T

D
P

N
P

Q
E

V
V

?
H

IV
infection

hum
an

[S
chrier

et
al.(1989)]

N
O

T
E

S
:

•
S

tim
ulates

T-cellproliferation
in

H
IV

-infected
donors

gp120(81–92)
gp120(73–84)

C
V

P
T

N
P

V
P

Q
E

V
V

peptide
m

urine(H
-2

b
x
k
,s
x
d)

[S
astry

&
A

rlinghaus(1991)]
N

O
T

E
S

:
•

P
eptides

induced
T-cellproliferative

response
to

im
m

unizing
peptide

and
to

gp160

gp120(108–119
LA

I)
gp120(107–118)

IIS
LW

D
Q

S
LK

P
C

?
H

IV
infection

hum
an

[S
chrier

et
al.(1989)]

N
O

T
E

S
:

•
S

tim
ulates

T-cellproliferation
in

H
IV

-infected
donors

gp120(101–126)
gp120(100–125)

V
E

Q
M

H
E

D
IIS

LW
D

Q
S

LK
-

P
C

V
K

LT
P

LC
glycosylated

gp160
m

urine(H
-2 k)

[S
jolander

et
al.(1996)]

N
O

T
E

S
:

•
S

tudy
show

ing
thatT

celldeterm
inants

from
glycoproteins

can
be

dependenton
the

glycosylation
ofthe

protein

gp120(109–121)
gp120(101–113)

E
Q

M
H

E
D

IIS
LW

D
Q

peptide
m

urine(H
-2

b
x
k)

[S
astry

&
A

rlinghaus(1991)]
N

O
T

E
S

:
•

P
eptides

induced
T-cellproliferative

response
to

im
m

unizing
peptide

and
to

gp160

gp120(109–123
IIIB

)
gp120(101–115)

E
Q

M
H

E
D

IIS
LW

D
Q

S
L

IIIB
gp160

m
urine(H

-2
d
,i5)

[H
ale

et
al.(1989)]

N
O

T
E

S
:

•
S

ix
m

ultideterm
inanthelper

T-cellregions
are

recognized
by

m
ice

ofthree
or

four
M

H
C

types

gp120(112–130
IIIB

)
gp120(104–122)

H
E

D
IIS

LW
D

Q
S

LK
P

C
V

K
LT

H
IV

-1
exposure

hum
an

[F
urciet

al.(1997)]

N
O

T
E

S
:

•
9/11

exposed
uninfected

individuals
in

this
study

had
a

proliferative
response

to
a

C
5

peptide,butnone
reacted

w
ith

this
previously

defined
epitope

gp120(112–124
IIIB

)
gp120(104–116)

H
E

D
IIS

LW
D

Q
S

LK
H

IV
infection

hum
an

[C
lericiet

al.(1997)]

N
O

T
E

S
:

•
E

pitope
T

2:
used

in
a

study
ofinluence

ofpentoxifyllines
on

H
IV

specific
T

cells



H
IV

H
elper-T

C
ellE

pitopes

II-A
-24

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

gp120(112–124
IIIB

)
gp120(104–116)

H
E

D
IIS

LW
D

Q
S

LK
IIIB

gp160
m

urine(H
-2
k)

[H
ale

et
al.(1989)]

N
O

T
E

S
:

•
E

pitope
T

2:
S

ix
m

ultideterm
inanthelper

T-cellregions
are

recognized
by

m
ice

ofthree
or

four
M

H
C

types

gp120(112–124
B

H
10)

gp120(104–116)
H

E
D

IIS
LW

D
Q

S
LK

env
fragm

ent
m

urine(H
-2

k
,s)

[C
ease

et
al.(1987)]

N
O

T
E

S
:

•
E

pitope
T

2:
1

of2
functionalepitopes

identified
using

an
am

phipathic
helix

epitope
prediction

algorithm

gp120(112–124
B

H
10)

gp120(104–116)
H

E
D

IIS
LW

D
Q

S
LK

gp160
(IIIB

)
vaccinia

hum
an

[B
erzofsky

et
al.(1988)]

N
O

T
E

S
:

•
E

pitope
T

2:
P

roliferative
response

to
T

1
and

T
2

peptides
in

14
im

m
unized,uninfected

hum
ans

gp120(112–124
IIIB

)
gp120(104–116)

H
E

D
IIS

LW
D

Q
S

LK
H

IV
infection

hum
an

[C
lericiet

al.(1989)]

N
O

T
E

S
:

•
E

pitope
T

2:
IL-2

production
detection

ofT-helper
lym

phocytes
from

asym
ptom

atic
H

IV
-positive

individuals

gp120(112–124
IIIB

)
gp120(104–116)

H
E

D
IIS

LW
D

Q
S

LK
H

IV
infection

hum
an

[C
lericiet

al.(1991a)]

N
O

T
E

S
:

•
E

pitope
T

2:
P

eptides
stim

ulate
T

h
cellfunction

and
C

T
L

activity
in

sim
ilar

patientpopulations

gp120(112–124)
gp120(104–116)

H
E

D
IIS

LW
D

Q
S

LK
rgp160

hum
an

[C
lericiet

al.(1991b)]
N

O
T

E
S

:
•

E
pitope

T
2:

Im
m

unizing
uninfected

individuals
w

ith
rgp160

results
in

strongerT
h

response
than

does
naturalinfection

gp120(112–124
IIIB

)
gp120(104–116)

H
E

D
IIS

LW
D

Q
S

LK
H

IV
exposure

hum
an

[C
lericiet

al.(1992)]

N
O

T
E

S
:

•
E

pitope
T

2:
C

ell-m
ediated

im
m

une
response

to
H

IV
-1

peptides
in

H
IV

-1
exposed

seronegative
m

en

gp120(112–124
IIIB

)
gp120(104–116)

H
E

D
IIS

LW
D

Q
S

LK
peptide

prim
ing

gp160
boost

rhesus
m

onkeys
[H

osm
alin

et
al.(1991)]

N
O

T
E

S
:

•
E

pitope
T

2:
P

eptide
prim

ing
to

induce
T-cellhelp

enhances
antibody

response
to

gp160
im

m
unization



H
IV

H
elper-T

C
ellE

pitopes

II-A
-25

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

gp120(112–124
IIIB

)
gp120(104–116)

H
E

D
IIS

LW
D

Q
S

LK
H

IV
exposure

hum
an

[P
into

et
al.(1995)]

N
O

T
E

S
:

•
E

pitope
T

2:
C

T
L

activity
analyzed

in
parallelw

ith
T

helper
reactivity

in
exposed

butuninfected
health

care
w

orkers

gp120(115–126
LA

I)
gp120(114–125)

S
LK

P
C

V
K

LT
P

LC
?

H
IV

infection
hum

an
[S

chrier
et

al.(1989)]

N
O

T
E

S
:

•
S

tim
ulates

T-cellproliferation
in

H
IV

-infected
donors

gp120(110–125)
gp120(109–124)

S
LW

D
Q

S
LK

P
C

V
K

LT
P

L
H

IV
-1

infection
hum

an
[C

aruso
et

al.(1997)]
N

O
T

E
S

:
•

T
cells

from
H

IV
-1

infected
individuals

as
they

progress
to

disease
show

reduced
ability

to
proliferate

in
response

to
H

IV
antigen,butretain

the
ability

to
express

the
activation

antigens
C

D
25

and
C

D
71

•
T

he
ability

to
express

activation
m

arkers
in

response
to

H
IV

is
retained,butnotin

response
to

tetanus
toxoid

recall
antigen

•
T

his
study

investigated
C

D
25

and
C

D
71

expression
in

P
B

M
C

from
patients

in
various

stages
ofprogression,response

to
in

vitro
stim

ulation
by

peptide
cocktailcontaining

four
antigenic

E
nv

peptides,or
else

p17
and

p24

gp120(118–130)
gp120(110–122)

LW
D

Q
S

LK
P

C
V

K
LT

P
eptide

im
m

unization
rhesus

m
onkey

[N
ehete

et
al.(1993)]

N
O

T
E

S
:

•
S

ynthetic
peptide

derived
from

conserved
region

of
the

H
IV

-1
envelope

that
stim

ulates
a

proliferative
response

in
m

ice
•

P
roliferative

response
to

this
peptide

w
as

observed
in

3/3
im

m
unized

rhesus
m

onkeys

gp120(115–129
LA

I)
gp120(114–128)

S
LK

P
C

V
K

LT
P

LC
V

S
L

none
hum

an(H
LA

-D
R

)
[G

audebout
et

al.(1997)]

N
O

T
E

S
:

•
P

eptide
bound

to
both

H
LA

-D
R

*1101
and

H
LA

-D
R

*0401
w

ith
high

affinity
•

B
ecause

ofthe
distinctive

binding
pockets

ofH
LA

-D
R

*1101
and

H
LA

-D
R

*0401,peptides
thatbound

both
affinity

w
ere

considered
candidates

for
prom

iscuous
H

LA
-D

R
binding



H
IV

H
elper-T

C
ellE

pitopes

II-A
-26

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

gp120(160–174
LA

I)
gp120(159–173)

K
N

C
S

F
N

IS
T

S
IR

G
K

V
none

hum
an(H

LA
-D

R
)

[G
audebout

et
al.(1997)]

N
O

T
E

S
:

•
P

eptide
binds

to
both

H
LA

-D
R

*1101
and

H
LA

-D
R

*0401
w

ith
high

affinity
•

B
ecause

ofthe
distinctive

binding
pockets

ofH
LA

-D
R

*1101
and

H
LA

-D
R

*0401,peptides
thatbound

both
affinity

w
ere

considered
candidates

for
prom

iscuous
H

LA
-D

R
binding

gp120
(162–181

IIIB
)

gp120
(166–185)

S
T

S
IR

G
K

V
Q

K
E

YA
F

F
Y

K
LD

I
H

IV
-1

gp120
D

N
A

vaccine
rhesus

m
onkey

[Lekutis
et

al.(1997)]

N
O

T
E

S
:

•
H

IV
-1

env
D

N
A

vaccine
induced

T
h

cellresponse
to

this
epitope

in
a

rhesus
m

onkeys

gp120
(172–191

IIIB
)

gp120
(176–195)

E
YA

F
F

Y
K

LD
IIP

ID
N

D
T

T
S

Y
H

IV
-1

gp120
D

N
A

vaccine
rhesus

m
onkey

[Lekutis
et

al.(1997)]

N
O

T
E

S
:

•
H

IV
-1

env
D

N
A

vaccine
induced

T
h

cellresponse
to

this
epitope

in
a

rhesus
m

onkey

gp120(193–218)
gp120(197–222)

LT
S

C
N

S
V

IT
Q

A
C

P
K

V
S

F
-

E
P

IP
IH

Y
C

glycosylated
gp160

m
urine(H

-2 d,b)
[S

jolander
et

al.(1996)]

N
O

T
E

S
:

•
S

tudy
show

ing
thatT

celldeterm
inants

from
glycoproteins

can
be

dependenton
the

glycosylation
ofthe

protein

gp120(204–216)
gp120(203–215)

S
V

IT
Q

A
C

S
K

V
S

F
E

peptide
m

urine(H
-2

b
x
k
,s
x
d)

[S
astry

&
A

rlinghaus(1991)]
N

O
T

E
S

:
•

P
eptides

induced
T-cellproliferative

response
in

m
ice

representing
four

haplotypes

env(204–216)
gp120(203–215)

S
V

IT
Q

A
C

S
K

V
S

F
E

P
eptide

im
m

unization
rhesus

m
onkey

[N
ehete

et
al.(1993)]

N
O

T
E

S
:

•
S

ynthetic
peptide

derived
from

conserved
region

of
the

H
IV

-1
envelope

that
stim

ulates
a

proliferative
response

in
m

ice
•

A
w

eak
or

transientproliferative
response

to
this

peptide
w

as
observed

in
3/3

im
m

unized
rhesus

m
onkeys



H
IV

H
elper-T

C
ellE

pitopes

II-A
-27

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

gp120(205–219
LA

I)
gp120(204–218)

V
IT

Q
A

C
P

K
V

S
F

E
P

IP
none

hum
an(H

LA
-D

R
)

[G
audebout

et
al.(1997)]

N
O

T
E

S
:

•
P

eptide
binds

to
both

H
LA

-D
R

*1101
and

H
LA

-D
R

*0401
w

ith
high

affinity
•

B
ecause

ofthe
distinctive

binding
pockets

ofH
LA

-D
R

*1101
and

H
LA

-D
R

*0401,peptides
thatbound

both
affinity

w
ere

considered
candidates

for
prom

iscuous
H

LA
-D

R
binding

gp120(206–230)
gp120(210–234)

P
K

V
S

F
E

P
IP

IH
Y

C
A

P
A

G
-

FA
ILK

C
N

N
glycosylated

gp160
m

urine(H
-2 d,b)

[S
jolander

et
al.(1996)]

N
O

T
E

S
:

•
S

tudy
show

ing
thatT

celldeterm
inants

from
glycoproteins

can
be

dependenton
the

glycosylation
ofthe

protein

gp120(215–228)
gp120(214–227)

F
E

P
IP

IH
Y

C
A

F
P

G
F

peptide
m

urine(H
-2

b
x
k)

[S
astry

&
A

rlinghaus(1991)]
N

O
T

E
S

:
•

P
eptides

induced
T-cellproliferative

response
to

im
m

unizing
peptide

and
to

gp160

gp120(IIIB
)

gp120(224–239)
P

A
G

FA
ILK

C
N

N
K

T
F

N
Y

P
eptide

prim
ing,

in
vitro

hum
an(D

R
2)

[M
anca

et
al.(1995b)]

N
O

T
E

S
:

•
P

eptide
stim

ulation
ofP

B
M

C
from

non-infected
individuals

in
vitro

•
P

eptide
prim

ing
does

notalw
ays

induce
T-cells

thatrecognize
w

hole
protein

•
gp120

prim
ing

induced
T-cells

thatrecognize
this

peptide

gp120(220–235
H

X
B

2)
gp120(224–239)

P
A

G
FA

ILK
C

N
N

K
T

F
N

Y
gp120

protein
prim

-
ing

in
vitro

hum
an(D

R
2)

[G
uzm

an
et

al.(1998)]

N
O

T
E

S
:

•
Listeria

m
onocytogenes,

an
intracellular

pathogen
w

hich
is

ingested
by

m
acrophages

and
can

escape
from

the
phagosom

e
to

replicate
in

the
cytoplasm

,
w

as
used

successfully
as

carrier
to

deliver
this

gp120
epitope

to
C

D
4+

T-cells

gp120(225–240
S

F
2)

gp120(224–238)
P

A
G

FA
ILK

C
N

N
K

T
F

N
P

eptide,in
vitro

[M
anca

et
al.(1993)]

N
O

T
E

S
:

•
T-cellline

derived
from

un-prim
ed,uninfected

individual
•

R
esponds

to
A

P
C

pulsed
w

ith
either

synthetic
peptide

or
gp120

•
H

um
an

M
A

bs
448-D

and
450-D

enhance
A

P
C

gp120
uptake

and
presentation



H
IV

H
elper-T

C
ellE

pitopes

II-A
-28

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

gp120(194–202
H

X
B

2)
gp120(227–235)

FA
ILK

C
N

N
K

gp120-A
P

C
protein

prim
ing

in
vitro

hum
an(D

R
2,6)

[M
anca

et
al.(1996)]

N
O

T
E

S
:

•
T

his
epitope

w
as

the
m

inim
alstim

ulatory
sequence

defined
for

tw
o

T
h

lines
stim

ulated
in

vitro
•

O
ne

T
h

line
w

as
stim

ulated
by

gp120,one
by

a
G

lutathione-S
-transferase

(G
S

T
)-peptide

fusion
•

A
lanine

substitutions
at

position
914,

196,
and

202
abrogated

activity
for

the
G

S
T-peptide

stim
ulated

line,
but

not
for

a
gp120

stim
ulated

line
•

C
onstructs

com
bining

G
S

T
and

the
P

A
G

FA
ILK

C
N

N
K

T
F

N
Y

gp120
peptide

atthe
C

-term
end

ofG
S

T
stim

ulated
T

h
cells

butnotatthe
N

-term
end

gp120(238–246
H

X
B

2)
gp120(227–235)

FA
ILK

C
N

N
K

in
vitro

stim
ulation

hum
an

[LiP
ira

et
al.(1998)]

N
O

T
E

S
:

•
C

lonal
heterogeneity

w
as

broad
for

a
recall

response
to

tetanus
toxoid

or
P

P
D

,
but

oligoclonal
to

prim
ary

H
IV

antigens,dom
inated

in
this

case
by

T
C

R
V

β
22

usage
•

D
onor

ofP
B

M
C

thatrecognized
this

epitope
had

H
LA

-D
R

alleles
2

and
6

•
the

only
(detected)

im
m

unogenic
variantofthis

epitope
w

as
derived

from
strain

N
O

F
(YA

ILK
C

N
N

K
)

•
Location

ofepitope
in

strain
H

X
B

2
noted

in
paper

does
notm

atch
corresponding

location
in

D
atabase

gp120(194–202
H

X
B

2)
gp120(227–235)

FA
ILK

C
N

N
K

gp120-A
P

C
protein

prim
ing

in
vitro

hum
an(D

R
2,6)

[M
anca

et
al.(1996)]

N
O

T
E

S
:

•
T

his
epitope

w
as

the
m

inim
alstim

ulatory
sequence

defined
for

tw
o

T
h

lines
stim

ulated
in

vitro
•

O
ne

T
h

line
w

as
stim

ulated
by

p66,one
by

a
G

lutathione-S
-transferase

(G
S

T
)-peptide

fusion
protein

•
A

lanine
substitutions

at
position

914,
196,

and
202

abrogated
activity

for
the

G
S

T-peptide
stim

ulated
line,

but
not

for
a

gp120
stim

ulated
line

•
C

onstructs
linking

G
S

T
to

the
P

A
G

FA
ILK

C
N

N
K

T
F

N
Y

gp120
peptide

atthe
C

-term
end

ofG
S

T
stim

ulated
T

h
cells,

constructs
linking

atthe
N

-term
end

did
not

•
T

he
C

and
N

term
iniofG

S
T

are
notintrinsically

perm
issive

or
non-perm

issive,presentation
is

epitope
specific

(see
S

S
T

V
N

D
IQ

K
LV

for
contrast)

gp120(IIIB
)

gp120(234–249)
N

K
T

F
N

G
K

G
P

C
T

N
V

S
T

Y
P

eptide
prim

ing
in

vitro
hum

an
[M

anca
et

al.(1995b)]

N
O

T
E

S
:

•
P

eptide
stim

ulation
ofP

B
M

C
from

non-infected
individuals

in
vitro

•
P

eptide
prim

ing
does

notalw
ays

induce
T-cells

thatrecognize
w

hole
protein



H
IV

H
elper-T

C
ellE

pitopes

II-A
-29

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

gp120(240–252)
gp120(239–251)

G
T

G
P

C
T

N
V

S
T

V
Q

C
P

eptide
im

m
unization

rhesus
m

onkey
[N

ehete
et

al.(1993)]

N
O

T
E

S
:

•
S

ynthetic
peptide

derived
from

conserved
region

of
the

H
IV

-1
envelope

that
stim

ulates
a

proliferative
response

in
m

ice
•

P
roliferative

response
to

this
peptide

w
as

observed
in

1/3
im

m
unized

rhesus
m

onkeys,w
ith

a
w

eak
transientresponse

in
the

other
tw

o

gp120(IIIB
)

gp120(244–258)
T

N
V

S
T

V
Q

C
T

H
G

R
P

IY
P

eptide
prim

ing
in

vitro
hum

an
[M

anca
et

al.(1995b)]

N
O

T
E

S
:

•
P

eptide
stim

ulation
ofP

B
M

C
from

non-infected
individuals

in
vitro

gp120(242–261
IIIB

)
gp120(246–265)

V
S

T
V

Q
C

T
H

G
IR

P
V

V
S

T
Q

LLL
S

H
IV

-89.6
infection

M
acaca

m
u-

latta(D
R

B
1*0406)

[Lekutis
&

Letvin(1997)]

N
O

T
E

S
:

•
C

2
region

epitope
thathas

notbeen
previously

described

gp120(IIIB
)

gp120(254–269)
G

IR
P

IV
S

T
Q

LLLN
G

S
C

P
eptide

prim
ing
in

vitro
hum

an
[M

anca
et

al.(1995b)]

N
O

T
E

S
:

•
P

eptide
stim

ulation
ofP

B
M

C
from

non-infected
individuals

in
vitro

•
P

eptide
prim

ing
does

notalw
ays

induce
T-cells

thatrecognize
w

hole
protein

gp120(269–283
IIIB

B
10)

gp120(273–287)
E

V
V

IR
S

A
N

F
T

D
N

A
K

T
H

IV
infection

hum
an

[W
ahren

et
al.(1989b),

W
ahren

et
al.(1989a)]

N
O

T
E

S
:

•
12

gag
and

18
env

T-cellsites
w

ere
identified

thatcould
com

m
only

evoke
T-cellresponses

gp120(IIIB
)

gp120(274–289)
V

V
IR

S
D

N
F

T
N

N
A

K
T

IC
P

eptide
prim

ingin
vitro

hum
an

[M
anca

et
al.(1995b)]

N
O

T
E

S
:

•
P

eptide
stim

ulation
ofP

B
M

C
from

non-infected
individuals

in
vitro

•
P

eptide
prim

ing
does

notalw
ays

induce
T-cells

thatrecognize
w

hole
protein



H
IV

H
elper-T

C
ellE

pitopes

II-A
-30

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

gp120(274–288
IIIB

B
10)

gp120(278–292)
S

A
N

F
T

D
N

A
K

T
IIV

Q
L

H
IV

infection
hum

an
[W

ahren
et

al.(1989b),
W

ahren
et

al.(1989a)]
N

O
T

E
S

:
•

12
gag

and
18

env
T-cellsites

w
ere

identified
thatcould

com
m

only
evoke

T-cellresponses

gp120(IIIB
)

gp120(284–299)
N

A
K

T
IIV

Q
LN

E
S

VA
IC

P
eptide

prim
ingin

vitro
hum

an
[M

anca
et

al.(1995b)]

N
O

T
E

S
:

•
P

eptide
stim

ulation
ofP

B
M

C
from

non-infected
individuals

in
vitro

•
P

eptide
prim

ing
does

notalw
ays

induce
T-cells

thatrecognize
w

hole
protein

gp120(296–312
LA

I)
gp120(295–311)

S
V

V
E

IN
C

T
R

P
N

N
N

T
R

K
S

?
H

IV
infection

hum
an

[S
chrier

et
al.(1989)]

N
O

T
E

S
:

•
S

tim
ulates

T-cellproliferation
in

H
IV

-infected
donors

gp120(292–300
S

F
2)

gp120(293–301)
N

E
S

VA
IN

C
T

env
2–3,

S
F

2
gp120

hum
an

[B
otarelliet

al.(1991)]

N
O

T
E

S
:

•
A

non-glycosylated
form

ofgp120
w

as
used

as
an

im
m

unogen
–

20%
ofT-cellclones

do
notrecognize

the
glycosylated

form

gp120(M
N

)
gp120(294–299)

E
S

V
Q

IN
im

m
unization

m
urine

[Veronese
et

al.(1994)]
N

O
T

E
S

:
•

In
a

filam
entous

bacteriophage
coatprotein

background,stim
ulated

A
b

production
to

the
V

3
loop

tip

gp120(303–321
IIIB

)
gp120(300–316)

C
T

R
P

N
N

N
T

R
K

S
IR

IQ
R

G
P

G
(Y

)
polyvalent

peptide
goat

[P
alker

et
al.(1989)]

N
O

T
E

S
:

•
G

oats
w

ere
im

m
unized

w
ith

peptides
containing

V
3

type-specific
neutralizing

determ
inants

coupled
to

T
1



H
IV

H
elper-T

C
ellE

pitopes

II-A
-31

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

gp120(V
3

IIIB
)

gp120(305–328)
N

N
T

R
K

S
IR

IQ
R

G
P

G
R

A
F

-
V

T
IG

K
IG

N
D

N
A

vaccine
IIIB

env
+

rev
m

urine
[S

asakiet
al.(1998)]

N
O

T
E

S
:

•
T

he
env

response
is

w
hatis

being
sought,butco-expression

ofrev
is

required
–

intram
uscularversus

nasalvaccination
w

ith
D

N
A

vaccine
w

ith
a

Q
S

-21
adjuvant

w
as

studied
–

Q
S

-21
enhanced

the
IgG

2a
response

m
ediated

via
T

h1
cytokines

IF
Nγ

and
IL-2

–
delayed

type
hypersensitivity

(D
T

H
)

in
response

to
the

V
3

peptide
w

as
m

easured
by

a
footpad

sw
elling

test[S
asakietal.(1998)]

gp120(307–322
IIIB

)
gp120(306–317)

N
T

R
K

S
IR

IQ
R

G
P

G
R

peptide
m

urine
[G

oodm
an-S

nitkoff
et

al.(1990)]
N

O
T

E
S

:
•

Identification
ofputative

T
h

epitopes
thatcan

stim
ulate

an
antibody

response
in

peptide-im
m

unized
m

ice

gp120(312–329)
gp120(308–325)

(C
G

)K
S

IR
IQ

R
G

P
G

R
A

F
V

T
IG

H
IV

-1
infection

hum
an

[A
dam

s
et

al.(1997)]
N

O
T

E
S

:
•

U
sed

as
positive

controlin
study

exam
ining

T-cellresponse
to

four
p24

G
ag

peptides

gp120(V
3

C
subtype)

gp120(310–321)
(C

K
R

)K
IH

IG
P

G
Q

A
F

Y
T

P
eptide-IS

C
O

M
m

urine(H
-2

b
,d
,k
,s)

[A
hluw

alia
et

al.(1997)]

N
O

T
E

S
:

•
A

V
3

loop
peptide

m
odified

to
resem

ble
an

Indian
form

(G
P

G
Q

)w
as

incorporated
into

IS
C

O
M

S
(im

m
une

stim
ulating

com
plexes)

or
liposom

es,
and

used
to

im
m

unize
m

ice
–

the
IgG

2a/IgG
2b

antibody
response

w
as

enhanced
by

the
presentation

in
the

IS
C

O
M

suggestive
ofa

T
h1

response

gp120(306–325
M

N
)

gp120(310–329)
R

IH
IG

P
G

R
A

F
Y

T
T

K
N

IIG
IT

H
IV

-1
infection

hum
an(D

R
B

1*0101) [H
ayballet

al.(1997)]

N
O

T
E

S
:

•
Tandem

repeated
presentation

of
epitope

enhances
binding

to
class

II
m

olecule
and

therefore
induction

of
T

cell
proliferation

•
Tandem

peptides
are

thoughtto
enhance

proliferation
through

im
proved

recruiting
ofC

D
4

to
the

activation
com

plex,
w

hich
can

counter-balance
gp120’s

sequestering
ofC

D
4

and
consequentialinhibition

ofa
proliferative

response



H
IV

H
elper-T

C
ellE

pitopes

II-A
-32

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

gp120(308–322
IIIB

)
gp120(310–324)

R
IH

IG
P

G
R

A
F

Y
T

T
K

N
H

IV
-1

exposure
hum

an
[F

urciet
al.(1997)]

N
O

T
E

S
:

•
9/11

exposed
uninfected

individuals
in

this
study

had
a

proliferative
response

to
a

C
5

peptide,butonly
1/11

exposed
uninfected

individuals
recognized

this
peptide

•
1/18

unexposed
uninfected

controls
could

recognize
this

peptide
•

E
rroneously

docum
ented

as
IIIB

sequence
-

m
ostlikely

M
N

peptide

gp120(315–329
IIIB

)
gp120(310–324)

R
IQ

R
G

P
G

R
A

F
V

T
IG

K
vaccinia

IIIB
gp160

m
urine(H

-2
A

d)
[Takahashiet

al.(1990)]

N
O

T
E

S
:

•
E

pitope
P

18:
Induces

both
class

IIrestricted
C

D
4+

T
h

cells,and
class

Irestricted
C

D
8+

C
T

L

gp120(315–329
IIIB

)
gp120(310–324)

R
IQ

R
G

P
G

R
A

F
V

T
IG

K
P

eptide
im

m
unization

rhesus
m

onkey
[N

ehete
et

al.(1993)]

N
O

T
E

S
:

•
S

ynthetic
peptide

derived
from

conserved
region

of
the

H
IV

-1
envelope

that
stim

ulates
a

proliferative
response

in
m

ice
•

D
espite

the
proliferative

response
to

this
peptide

in
m

ice
and

hum
ans,no

response
w

as
observed

in
3

rhesus
m

onkeys

gp120(315–329
IIIB

)
gp120(310–324)

R
IQ

R
G

P
G

R
A

F
V

T
IG

K
H

IV
-1

infection
hum

an
[W

asik
et

al.(1997)]

N
O

T
E

S
:

•
T

he
breadth

and
intensity

ofthe
C

T
L

response
and

the
type

ofT
h

response
w

as
studied

in
seven

rapidly
progressing

H
IV

-1+
infants

•
IL-2

and
γ

IF
N

production
from

T
h1

cells
correlated

w
ith

the
C

T
Lp

frequency
againstH

IV
-1

G
ag,E

nv,N
efand

P
ol

•
IL-4

production
from

T
h

2
cells

w
as

inversely
correlated

w
ith

the
C

T
Lp

frequency
•

T
he

H
IV

-1+
children

w
ith

strong
C

T
L

response
had

levels
ofanti-C

D
3

M
A

b
induction

ofT
h1

cells
com

parable
to

uninfected
children

•
T

he
children

that
did

not
m

ount
a

good
C

T
L

response
had

dram
atically

decreased
num

bers
of

T
h1

relative
to

T
h2

cells



H
IV

H
elper-T

C
ellE

pitopes

II-A
-33

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

gp120(315–329
IIIB

)
gp120(310–324)

R
IQ

R
G

P
G

R
A

F
V

T
IG

K
m

urine(H
-2

I-A d)
[Takeshita

et
al.(1995)]

N
O

T
E

S
:

•
E

pitope
P

18:
B

inds
C

lass
IIH

-2
I-A drequiring

riqrgP
gR

aF
vti,and

C
lass

IH
-2

D d,requiring
iG

P
gR

aF
vtI

gp120(315–329
IIIB

)
gp120(310–324)

R
IQ

R
G

P
G

R
A

F
V

T
IG

K
H

IV
infection

hum
an(D

R
)

[B
aier

et
al.(1995)]

N
O

T
E

S
:

•
E

pitope
P

18:
Linked

H
IV

-1
T

1
and

P
18

peptides
to

anti-H
LA

-D
R

and
IgD

F
ab

fragm
ents

to
enhance

uptake
by

antigen
presenting

cells
thus

increase
im

m
unogenicity

gp120(315–329
IIIB

)
gp120(310–324)

R
IQ

R
G

P
G

R
A

F
V

T
IG

K
H

IV
exposure

hum
an

[P
into

et
al.(1995)]

N
O

T
E

S
:

•
E

pitope
P

18:
C

T
L

activity
analyzed

in
parallelw

ith
T

helperreactivity
in

exposed
butuninfected

health
care

w
orkers

gp120(315–329
M

N
)

gp120(310–324)
R

IH
IG

P
G

R
A

F
Y

T
T

K
N

H
IV

exposure
hum

an
[P

into
et

al.(1995)]

N
O

T
E

S
:

•
E

pitope
P

18:
C

T
L

activity
analyzed

in
parallelw

ith
T

helperreactivity
in

exposed
butuninfected

health
care

w
orkers

gp120(315–329
IIIB

)
gp120(310–324)

R
IQ

R
G

P
G

R
A

F
V

T
IG

K
H

IV
infection

hum
an

[C
lericiet

al.(1989)]

N
O

T
E

S
:

•
E

pitope
P

18:
IL-2

production
detection

ofT-helper
lym

phocytes
from

asym
ptom

atic
H

IV
-positive

individuals

gp120(315–329
IIIB

)
gp120(310–324)

R
IQ

R
G

P
G

R
A

F
V

T
IG

K
H

IV
infection

hum
an

[C
lericiet

al.(1991a)]

N
O

T
E

S
:

•
E

pitope
P

18:
P

eptides
stim

ulate
T

h
cellfunction

and
C

T
L

activity
in

sim
ilar

patientpopulations

gp120(315–329
IIIB

)
gp120(310–324)

R
IQ

R
G

P
G

R
A

F
V

T
IG

K
rgp160

hum
an

[C
lericiet

al.(1991b)]

N
O

T
E

S
:

•
E

pitope
P

18:
Im

m
unizing

uninfected
individuals

w
ith

rgp160
results

in
stronger

T
h

response
than

does
natural

infection



H
IV

H
elper-T

C
ellE

pitopes

II-A
-34

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

gp120(315–329
IIIB

)
gp120(310–324)

R
IQ

R
G

P
G

R
A

F
V

T
IG

K
H

IV
exposure

hum
an

[C
lericiet

al.(1992)]

N
O

T
E

S
:

•
E

pitope
P

18:
C

ell-m
ediated

im
m

une
response

to
H

IV
-1

peptides
in

H
IV

-1
exposed

seronegative
m

en

gp120(315–329
IIIB

)
gp120(310–324)

R
IQ

R
G

P
G

R
A

F
V

T
IG

K
H

IV
infection

hum
an

[C
lericiet

al.(1997)]

N
O

T
E

S
:

•
E

pitope
P

18:
used

in
a

study
ofthe

influence
ofP

entoxifyllines
on

H
IV

specific
T

cells

gp120(M
N

)
gp120(310–324)

R
IH

IG
P

G
R

A
F

Y
T

T
K

N
H

IV
exposure

hum
an

[C
lericiet

al.(1992)]
N

O
T

E
S

:
•

E
pitope

P
18

M
N

:C
ell-m

ediated
im

m
une

response
to

H
IV

-1
peptides

in
H

IV
-1

exposed
seronegative

m
en

gp120(M
N

)
gp120(310–323)

R
IH

IG
P

G
R

A
F

Y
T

T
K

peptide
m

urine(H
-2

d)
[K

linm
an

et
al.(1995)]

N
O

T
E

S
:

•
E

pitope
S

P
10:

H
ybrid

T
1-V

3
peptide

activates
IL-4

and
IL-6

in
a

dose
dependentm

anner
•

10-m
er

from
V

3
contributes

to
this

response

gp120(309–323
IIIB

B
10)

gp120(311–325)
E

Q
R

G
P

G
R

A
F

V
T

IG
K

I
H

IV
infection

hum
an

[W
ahren

et
al.(1989b),

W
ahren

et
al.(1989a)]

N
O

T
E

S
:

•
12

gag
and

18
env

T-cellsites
w

ere
identified

thatcould
com

m
only

evoke
T-cellresponses

gp120(314–330)
gp120(311–327)

IQ
R

G
P

G
R

A
F

V
T

IG
K

IG
N

H
IV

-1
infection

hum
an

[C
aruso

et
al.(1997)]

N
O

T
E

S
:

•
T

cells
from

H
IV

-1
infected

individuals
as

they
progress

to
disease

show
reduced

ability
to

proliferate
in

response
to

H
IV

antigen,butretain
the

ability
to

express
the

activation
antigens

C
D

25
and

C
D

71
•

T
he

ability
to

express
activation

m
arkers

in
response

to
H

IV
is

retained,butnotin
response

to
tetanus

toxoid
recall

antigen
•

T
his

study
investigated

C
D

25
and

C
D

71
expression

in
P

B
M

C
from

patients
in

various
stages

ofprogression,response
to

in
vitro

stim
ulation

by
peptide

cocktailcontaining
four

antigenic
E

nv,peptides,or
else

p17
and

p24

gp120(314–328
IIIB

B
10)

gp120(316–331)
G

R
A

F
V

T
IG

K
IG

N
M

R
Q

H
IV

infection
hum

an
[W

ahren
et

al.(1989b),
W

ahren
et

al.(1989a)]
N

O
T

E
S

:
•

12
gag

and
18

env
T-cellsites

w
ere

identified
thatcould

com
m

only
evoke

T-cellresponses



H
IV

H
elper-T

C
ellE

pitopes

II-A
-35

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

gp120(324–338
IIIB

)
gp120(319–334)

F
V

T
IG

K
IG

N
M

R
Q

A
H

C
IIIB

gp160
m

urine(H
-2 k,d)

[H
ale

et
al.(1989)]

N
O

T
E

S
:

•
S

ix
m

ultideterm
inanthelper

T-cellregions
are

recognized
by

m
ice

ofthree
or

four
M

H
C

types

gp120(IIIB
)

gp120(324–339)
R

IIG
D

IR
K

A
H

C
N

IS
R

Y
P

eptide
prim

ingin
vitro

hum
an

[M
anca

et
al.(1995b)]

N
O

T
E

S
:

•
P

eptide
stim

ulation
ofP

B
M

C
from

non-infected
individuals

in
vitro

•
P

eptide
prim

ing
does

notalw
ays

induce
T-cells

thatrecognize
w

hole
protein

gp120(327–341
H

X
B

2)
gp120(330–344)

R
Q

A
H

C
N

IS
R

A
K

W
N

N
T

rec
H

X
B

2
gp120

m
urine(I-A

d)
[W

arren
&

T
hom

as(1992)]

N
O

T
E

S
:

•
M

urine
T-cellclone

–
M

H
C

restriction
determ

ined,m
inim

um
epitope

defined,N
term

inalflank
ofthe

V
3

loop.

gp120(IIIB
)

gp120(334–348)
C

N
IS

R
A

Q
W

N
N

T
LE

Q
I

P
eptide

prim
ing
in

vitro
hum

an
[M

anca
et

al.(1995b)]

N
O

T
E

S
:

•
P

eptide
stim

ulation
ofP

B
M

C
from

non-infected
individuals

in
vitro

•
P

eptide
prim

ing
does

notalw
ays

induce
T-cells

thatrecognize
w

hole
protein

gp120(342–356
IIIB

)
gp120(338–352)

R
A

K
W

N
N

T
LK

Q
IC

S
K

L
IIIB

gp160
m

urine(H
-2 k,t4

,i5)
[H

ale
et

al.(1989)]

N
O

T
E

S
:

•
S

ix
m

ultideterm
inanthelper

T-cellregions
are

recognized
by

m
ice

ofthree
or

four
M

H
C

types

gp120(IIIB
)

gp120(344–361)
T

LE
Q

IV
K

K
LR

E
Q

F
G

N
C

P
eptide

prim
ingin

vitro
hum

an
[M

anca
et

al.(1995b)]

N
O

T
E

S
:

•
P

eptide
stim

ulation
ofP

B
M

C
from

non-infected
individuals

in
vitro

•
P

eptide
prim

ing
does

notalw
ays

induce
T-cells

thatrecognize
w

hole
protein

gp120(346–359)
gp120(347–360)

Q
IV

K
K

LR
E

Q
F

G
N

N
K

H
IV

infection
hum

an
[K

row
ka

et
al.(1990)]

N
O

T
E

S
:

•
C

onjugation
ofH

IV
peptides

to
liposom

es
and

rIL-2
stim

ulation
m

ay
enhance

cell-m
ediated

responses



H
IV

H
elper-T

C
ellE

pitopes

II-A
-36

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

gp120(355–362
IIIB

)
gp120(358–365)

F
G

N
N

K
T

II
S

H
IV

-H
X

B
c2

infection
M

acaca
m

ulatta
[Lekutis

&
Letvin(1997)]

N
O

T
E

S
:

•
C

3
region

m
inim

alepitope
determ

ined
through

fine
epitope

m
apping

•
C

ellline
w

as
lostprior

to
confirm

ation
ofM

H
C

requirem
ents

gp120(364–378
IIIB

B
10)

gp120(368–382)
S

S
G

G
K

P
E

IV
T

H
S

F
N

C
H

IV
infection

hum
an

[W
ahren

et
al.(1989b),

W
ahren

et
al.(1989a)]

N
O

T
E

S
:

•
12

gag
and

18
env

T-cellsites
w

ere
identified

thatcould
com

m
only

evoke
T-cellresponses

gp120(368–377
LA

I)
gp120(367–376)

Q
S

S
G

G
D

P
E

IV
?

H
IV

infection
hum

an
[S

chrier
et

al.(1989)]

N
O

T
E

S
:

•
S

tim
ulates

T-cellproliferation
in

H
IV

-infected
donors

gp120(369–383
IIIB

B
10)

gp120(373–387)
P

E
IV

T
H

S
F

N
C

G
G

E
F

F
H

IV
infection

hum
an

[W
ahren

et
al.(1989b),

W
ahren

et
al.(1989a)]

N
O

T
E

S
:

•
12

gag
and

18
env

T-cellsites
w

ere
identified

thatcould
com

m
only

evoke
T-cellresponses

gp120(IIIB
)

gp120(385–399)
E

F
F

Y
C

N
T

T
Q

LF
N

N
T

W
P

eptide
prim

ing
in

vitro
hum

an
[M

anca
et

al.(1995b)]

N
O

T
E

S
:

•
P

eptide
stim

ulation
ofP

B
M

C
from

non-infected
individuals

in
vitro

•
P

eptide
prim

ing
does

notalw
ays

induce
T-cells

thatrecognize
w

hole
protein

gp120(IIIB
)

gp120(395–410)
F

N
N

T
W

R
LN

H
T

E
G

T
K

G
C

P
eptide

prim
ing
in

vitro
hum

an
[M

anca
et

al.(1995b)]

N
O

T
E

S
:

•
P

eptide
stim

ulation
ofP

B
M

C
from

non-infected
individuals

in
vitro

•
P

eptide
prim

ing
does

notalw
ays

induce
T-cells

thatrecognize
w

hole
protein

gp120(394–408
IIIB

B
10)

gp120(398–412)
T

W
F

N
S

T
W

S
T

K
G

S
N

N
T

H
IV

infection
hum

an
[W

ahren
et

al.(1989b),
W

ahren
et

al.(1989a)]
N

O
T

E
S

:
•

12
gag

and
18

env
T-cellsites

w
ere

identified
thatcould

com
m

only
evoke

T-cellresponses



H
IV

H
elper-T

C
ellE

pitopes

II-A
-37

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

gp120(399–413
IIIB

B
10)

gp120(398–412)
T

W
S

T
K

G
S

N
N

T
E

G
S

D
T

H
IV

infection
hum

an
[W

ahren
et

al.(1989b),
W

ahren
et

al.(1989a)]
N

O
T

E
S

:
•

12
gag

and
18

env
T-cellsites

w
ere

identified
thatcould

com
m

only
evoke

T-cellresponses

gp120(410–429
P

V
22)

gp120(410–430)
G

S
D

T
IT

LP
C

R
IK

Q
F

IN
M

W
Q

E
H

IV
infection

hum
an(D

R
4)

[C
allahan

et
al.(1990)]

N
O

T
E

S
:

•
S

ynthetic
peptides

representing
naturalvariants

w
ere

used
to

testfor
recognition

in
the

contextD
R

4

gp120(410–429
P

V
22)

gp120(410–430)
G

S
D

T
IT

LP
C

R
IK

Q
F

IN
M

W
Q

E
H

IV
infection

hum
an(D

R
4(D

w
10)) [P

olydefkis
et

al.(1990)]

N
O

T
E

S
:

•
H

um
an

C
D

4+
T-cellclones

lyse
recom

binantvaccinia
virus-infected

cells
thatsynthesize

envelope
gp160

gp120(IIIB
)

gp120(417–432)
LP

C
R

IK
Q

IIN
M

W
Q

E
V

Y
P

eptide
prim

ingin
vitro

hum
an

[M
anca

et
al.(1995b)]

N
O

T
E

S
:

•
P

eptide
stim

ulation
ofP

B
M

C
from

non-infected
individuals

in
vitro

•
P

eptide
prim

ing
does

notalw
ays

induce
T-cells

thatrecognize
w

hole
protein

gp120(424–438
IIIB

B
10)

gp120(425–439)
IN

M
W

Q
E

V
G

K
A

M
YA

P
P

H
IV

infection
hum

an
[W

ahren
et

al.(1989b),
W

ahren
et

al.(1989a)]
N

O
T

E
S

:
•

12
gag

and
18

env
T-cellsites

w
ere

identified
thatcould

com
m

only
evoke

T-cellresponses

gp120(426–441
IIIB

)
gp120(422–437)

K
Q

F
IN

M
W

Q
E

W
G

K
A

M
Y

A
H

IV
-1

exposure
hum

an
[F

urciet
al.(1997)]

N
O

T
E

S
:

•
9/11

exposed
uninfected

individuals
in

this
study

had
a

proliferative
response

to
a

C
5

peptide,butnone
reacted

w
ith

this
previously

defined
epitope

•
IIIB

position
435

listed
as

“W
”

in
this

epitope
as

opposed
to

“V
”

in
the

sequence

gp120(428–443
IIIB

B
10)

gp120(422–437)
K

Q
IIN

M
W

Q
E

V
G

K
A

M
Y

A
env

fragm
ent

m
urine(H

-2
k
,d
,s)

[C
ease

et
al.(1987)]

N
O

T
E

S
:

•
E

pitope
T

1:
1

of2
functionalepitopes

identified
using

an
am

phipathic
helix

epitope
prediction

algorithm



H
IV

H
elper-T

C
ellE

pitopes

II-A
-38

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

gp120(428–443
IIIB

)
gp120(422–437)

K
Q

IIN
M

W
Q

E
V

G
K

A
M

Y
A

peptide
m

urine(H
-2Eα

E
β
k)

[B
oehncke

et
al.(1993)]

N
O

T
E

S
:

•
E

pitope
T

1:
C

3H
H

2 k
m

ice
w

ere
used

for
im

m
unization

in
the

study
because

H
-2

k
m

ice
are

particularly
good

T
1

responders
–

T
1

can
be

presented
by
E
α
E
β
k

but
notE

α
E
β
b

–
the

nature
of

the
T

1
class

II
m

olecular
interaction

w
as

thoroughly
explored

•
A

lanine
substitutions

across
peptide

did
not

negatively
affect

M
H

C
binding

or
effective

presentation
of

epitope,
exceptatthree

criticalresidues
(432N

,435Q
,439K

),how
ever

substitutions
w

ith
larger

side
chains

often
dim

inished
activity

–
only

a
few

am
ino

acids
w

ere
found

to
be

criticalfor
class

IIinteraction
and

for
m

aintaining
T

cellreceptor
specificity

•
A

gain
in

potency
w

as
observed

w
hen

436E
w

as
replaced

w
it

h
A

–
this

suggests
thatsubstitutions

in
positions

that
interfere

w
ith

binding
m

ightallow
the

design
ofa

m
ore

potentvaccine

gp120(428–443
IIIB

)
gp120(422–437)

K
Q

IIN
M

W
Q

E
V

G
K

A
M

Y
A

subcutaneous
pep-

tide
im

m
unization

m
urine(H

-2 k)
[A

hlers
et

al.(1997)]

N
O

T
E

S
:

•
T

1
peptide:

firstidentified
helper

epitope
in

H
IV

•
A

lanine
at

position
436

(instead
of

E
in

w
ild-type)

enhances
M

H
C

binding
and

antigenicity
of

peptide
by

several
orders

ofm
agnitude

•
Vaccines

w
ith

a
C

T
L

epitope
linked

to
a

m
ore

potenthelper
epitope

yielded
greatly

enhanced
C

T
L

response
relative

to
the

w
ildtype

helper
epitope

•
T

1
peptide

linked
to

C
T

L
epitope

in
four

vaccine
constructs

w
ere

used
to

im
m

unize
m

ice:
K

Q
IIN

-
M

W
Q

E
V

G
K

A
M

YA
P

P
IS

G
Q

IR
R

IQ
R

G
P

G
R

A
F

V
T

IG
K

,
K

Q
IIN

M
W

Q
E

V
G

K
A

M
YA

P
P

IS
G

Q
IR

R
IQ

R
G

P
G

R
A

F
V

T
I,

K
Q

IIN
M

W
Q

AV
G

K
A

M
YA

P
P

IS
G

Q
IR

R
IQ

R
G

P
G

R
A

F
V

T
IG

K
,

K
Q

IIN
M

W
Q

AV
G

K
A

M
YA

P
P

IS
G

Q
IR

R
IQ

R
G

P
-

G
R

A
F

V
T

I

gp120(428–433
IIIB

)
gp120(422–437)

K
Q

IIN
M

W
Q

E
V

G
K

A
M

Y
A

H
IV

-1
infection

hum
an

[W
asik

et
al.(1997)]

N
O

T
E

S
:

•
E

pitope
T

1:
T

he
breadth

and
intensity

ofthe
C

T
L

response
and

the
type

ofT
h

response
w

as
studied

in
seven

rapidly
progressing

H
IV

-1+
infants

•
IL-2

and
γ

IF
N

production
from

T
h1

cells
correlated

w
ith

the
C

T
Lp

frequency
againstH

IV
-1

G
ag,E

nv,N
efand

P
ol

•
IL-4

production
from

T
h2

cells
w

as
inversely

correlated
w

ith
the

C
T

Lp
frequency

•
T

he
H

IV
-1+

children
w

ith
a

strong
C

T
L

responses
had

levels
ofanti-C

D
3

M
A

b
induction

ofT
h1

cells
com

parable
to

those
ofuninfected

children



H
IV

H
elper-T

C
ellE

pitopes

II-A
-39

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

gp120(428–443
IIIB

)
gp120(422–437)

K
Q

IIN
M

W
Q

E
V

G
K

A
M

Y
A

gp160
(IIIB

)
vaccinia

hum
an

[B
erzofsky

et
al.(1988)]

N
O

T
E

S
:

•
E

pitope
T

1:
P

roliferative
response

to
T

1
and

T
2

peptides
in

14
im

m
unized,uninfected

hum
ans

gp120(428–443
IIIB

)
gp120(422–437)

K
Q

IIN
M

W
Q

E
V

G
K

A
M

Y
A

polyvalent
peptide

goat
[P

alker
et

al.(1989)]

N
O

T
E

S
:

•
E

pitope
T

1:
G

oats
im

m
unized

w
ith

peptides
containing

V
3

type-specific
neutralizing

determ
inants

coupled
to

T
1

gp120(428–443
IIIB

)
gp120(422–437)

K
Q

IIN
M

W
Q

E
V

G
K

A
M

Y
A

H
IV

infection
hum

an
[C

lericiet
al.(1989)]

N
O

T
E

S
:

•
E

pitope
T

1:
IL-2

production
detection

ofT-helper
lym

phocytes
from

asym
ptom

atic
H

IV
-positive

individuals

gp120(428–443
IIIB

)
gp120(422–437)

K
Q

IIN
M

W
Q

E
V

G
K

A
M

Y
A

IIIB
gp160

m
urine(H

-2 k,d
,t4)

[H
ale

et
al.(1989)]

N
O

T
E

S
:

•
E

pitope
T

1:
S

ix
m

ultideterm
inanthelper

T-cellregions
are

recognized
by

m
ice

ofthree
or

four
M

H
C

types

gp120(428–443
IIIB

)
gp120(422–437)

K
Q

IIN
M

W
Q

E
V

G
K

A
M

Y
A

H
IV

infection
hum

an
[C

lericiet
al.(1991a)]

N
O

T
E

S
:

•
E

pitope
T

1:
P

eptides
stim

ulate
T

h
cellfunction

and
C

T
L

activity
in

sim
ilar

patientpopulations

gp120(428–443
IIIB

)
gp120(422–437)

K
Q

IIN
M

W
Q

E
V

G
K

A
M

Y
A

rgp160
hum

an
[C

lericiet
al.(1991b)]

N
O

T
E

S
:

•
E

pitope
T

1:
Im

m
unizing

uninfected
individuals

w
ith

rgp160
results

in
strongerT

h
response

than
does

naturalinfection

gp120(428–443
IIIB

)
gp120(422–437)

K
Q

IIN
M

W
Q

E
V

G
K

A
M

Y
A

H
IV

exposure
hum

an
[C

lericiet
al.(1992)]

N
O

T
E

S
:

•
E

pitope
T

1:
C

ell-m
ediated

im
m

une
response

to
H

IV
-1

peptides
in

H
IV

-1
exposed

seronegative
m

en



H
IV

H
elper-T

C
ellE

pitopes

II-A
-40

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

gp120(428–443
IIIB

)
gp120(422–437)

K
Q

IIN
M

W
Q

E
V

G
K

A
M

Y
A

im
m

unization
m

urine
[Veronese

et
al.(1994)]

N
O

T
E

S
:

•
E

pitope
T

1:
E

ngineered
into

a
filam

entous
bacteriophage

coatprotein,stim
ulated

for
A

b
production

to
the

V
3

loop

gp120(428–443
IIIB

)
gp120(422–437)

K
Q

IIN
M

W
Q

E
V

G
K

A
M

Y
A

peptide
chim

panzee
[H

aynes
et

al.(1993)]

N
O

T
E

S
:

•
E

pitope
T

1:
H

ybrid
T

1-V
3

peptide
im

m
unogenicity

reduced
w

hen
the

fusogenic
dom

ain
ofgp41

w
as

added

gp120(428–443
IIIB

)
gp120(422–437)

K
Q

IIN
M

W
Q

E
V

G
K

A
M

Y
A

peptide
m

urine(H
-2 d)

[K
linm

an
et

al.(1995)]

N
O

T
E

S
:

•
E

pitope
T

1:
H

ybrid
T

1-V
3

peptide
activates

IL-4
and

IL-6
in

a
dose

dependentm
anner

gp120(428–443
IIIB

)
gp120(422–437)

K
Q

IIN
M

W
Q

E
V

G
K

A
M

Y
A

H
IV

infection
hum

an
[C

lericiet
al.(1997)]

N
O

T
E

S
:

•
E

pitope
T

1:
used

in
a

study
ofthe

influence
ofP

entoxifyllines
on

H
IV

specific
T

cells

gp120(428–451
IIIB

)
gp120(422–445)

K
Q

IIM
N

W
Q

E
V

G
K

A
M

Y
A

P
-

P
IS

G
Q

IR
peptide

m
urine(H

2 d)
[S

hiraiet
al.(1996)]

N
O

T
E

S
:

•
Linked

to
a

C
T

L
epitope

from
hepatitis

C
virus,induced

C
D

4+
helper

cells
producing

IL-2

gp120(428–443
IIIB

)
gp120(422–437)

K
Q

IIN
M

W
Q

E
V

G
K

A
M

Y
A

H
IV

exposure
hum

an
[P

into
et

al.(1995)]

N
O

T
E

S
:

•
E

pitope
T

1:
C

T
L

activity
analyzed

in
parallelw

ith
T

helper
reactivity

in
exposed

butuninfected
health

care
w

orkers

gp120(428–443
IIIB

)
gp120(422–437)

K
Q

IIN
M

W
Q

E
V

G
K

A
M

Y
A

H
IV

infection
hum

an(D
R

)
[B

aier
et

al.(1995)]

N
O

T
E

S
:

•
Linked

H
IV

-1
T

1
and

P
18

peptides
to

anti-H
LA

-D
R

and
anti-IgD

F
ab

fragm
ents

to
enhance

uptake
by

antigen
presenting

cells
and

thus
increase

im
m

unogenicity



H
IV

H
elper-T

C
ellE

pitopes

II-A
-41

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

gp120(428–445)
gp120(424–441)

F
IN

M
W

Q
E

V
G

K
A

M
YA

P
P

IS
H

IV
-1

infection
hum

an
[C

aruso
et

al.(1997)]
N

O
T

E
S

:
•

T
cells

from
H

IV
-1

infected
individuals

as
they

progress
to

disease
show

reduced
ability

to
proliferate

in
response

to
H

IV
antigen,butretain

the
ability

to
express

the
activation

antigens
C

D
25

and
C

D
71

•
T

he
ability

to
express

activation
m

arkers
in

response
to

H
IV

is
retained,butnotin

response
to

tetanus
toxoid

recall
antigen

•
T

his
study

investigated
C

D
25

and
C

D
71

expression
in

P
B

M
C

from
patients

in
various

stages
ofprogression,response

to
in

vitro
stim

ulation
by

peptide
cocktailcontaining

four
antigenic

E
nv

peptides,or
else

p17
and

p24

gp120(432–446
IIIB

)
gp120(426–440)

N
M

W
Q

E
V

G
K

A
M

YA
P

P
I

IIIB
gp160

m
urine(H

-2 t4)
[H

ale
et

al.(1989)]

N
O

T
E

S
:

•
S

ix
m

ultideterm
inanthelper

T-cellregions
are

recognized
by

m
ice

ofthree
or

four
M

H
C

types

gp120(IIIB
)

gp120(427–442)
M

W
Q

E
V

G
K

A
M

YA
P

P
IG

C
P

eptide
prim

ingin
vitro

hum
an

[M
anca

et
al.(1995b)]

N
O

T
E

S
:

•
P

eptide
stim

ulation
ofP

B
M

C
from

non-infected
individuals

in
vitro

•
P

eptide
prim

ing
does

notalw
ays

induce
T-cells

thatrecognize
w

hole
protein

gp120(437–451
IIIB

)
gp120(431–445)

V
G

K
A

M
YA

P
P

IS
G

Q
IR

IIIB
gp160

m
urine(H

-2
k
,d
,i5
,t4)

[H
ale

et
al.(1989)]

N
O

T
E

S
:

•
S

ix
m

ultideterm
inanthelper

T-cellregions
are

recognized
by

m
ice

ofthree
or

four
M

H
C

types

gp120(430–453)
gp120(431–454)

V
G

K
A

M
YA

P
P

IS
G

Q
IR

C
S

-
S

N
IT

G
LL

glycosylated
gp160

m
urine(H

-2 b)
[S

jolander
et

al.(1996)]

N
O

T
E

S
:

•
S

tudy
show

ing
thatT

celldeterm
inants

from
glycoproteins

can
be

dependenton
the

glycosylation
ofthe

protein
•

P
eptide

stim
ulation

ofanin
vitro

proliferative
response

requiredin
vivo

prim
ing

w
ith

glycosylated
protein

•
Localglycosylation

sites
notthoughtto

be
partofthe

epitope,rather
thoughtto

be
im

portantfor
epitope

processing



H
IV

H
elper-T

C
ellE

pitopes

II-A
-42

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

gp120(IIIB
)

gp120(437–452)
A

P
P

IG
G

Q
IS

C
S

S
N

IT
Y

P
eptide

prim
ing
in

vitro
hum

an
[M

anca
et

al.(1995b)]

N
O

T
E

S
:

•
P

eptide
stim

ulation
ofP

B
M

C
from

non-infected
individuals

in
vitro

•
P

eptide
prim

ing
does

notalw
ays

induce
T-cells

thatrecognize
w

hole
protein

gp120(IIIB
)

gp120(447–462)
S

S
N

IT
G

LLLT
R

D
G

G
T

C
P

eptide
prim

ing
in

vitro
hum

an
[M

anca
et

al.(1995b)]

N
O

T
E

S
:

•
P

eptide
stim

ulation
ofP

B
M

C
from

non-infected
individuals

in
vitro

•
P

eptide
prim

ing
does

notalw
ays

induce
T-cells

thatrecognize
w

hole
protein

gp120(IIIB
)

gp120(457–472)
R

D
G

G
T

N
V

T
N

D
T

E
V

F
R

C
P

eptide
prim

ing
in

vitro
hum

an
[M

anca
et

al.(1995b)]

N
O

T
E

S
:

•
P

eptide
stim

ulation
ofP

B
M

C
from

non-infected
individuals

in
vitro

•
P

eptide
prim

ing
does

notalw
ays

induce
T-cells

thatrecognize
w

hole
protein

gp120(459–473
IIIB

B
10)

gp120(460–475)
G

N
S

N
N

E
S

E
IF

R
P

G
G

G
H

IV
infection

hum
an

[W
ahren

et
al.(1989b),

W
ahren

et
al.(1989a)]

N
O

T
E

S
:

•
12

gag
and

18
env

T-cellsites
w

ere
identified

thatcould
com

m
only

evoke
T-cellresponses

gp120(466–481)
gp120(470–485)

F
R

P
G

G
G

D
M

R
D

N
W

R
S

E
L

H
IV

infection
hum

an
[K

row
ka

et
al.(1990)]

N
O

T
E

S
:

•
C

onjugation
ofH

IV
peptides

to
liposom

es
and

rIL-2
stim

ulation
m

ay
enhance

cell-m
ediated

responses

gp120(474–488
IIIB

B
10)

gp120(476–490)
D

M
R

D
N

W
R

S
E

LY
K

Y
K

V
H

IV
infection

hum
an

[W
ahren

et
al.(1989b),

W
ahren

et
al.(1989a)]

N
O

T
E

S
:

•
12

gag
and

18
env

T-cellsites
w

ere
identified

thatcould
com

m
only

evoke
T-cellresponses

gp120(483–497
IIIB

)
gp120(478–492)

R
D

N
W

R
S

E
LY

K
Y

K
V

V
K

IIIB
gp160

m
urine(H

-2 d,t4)
[H

ale
et

al.(1989)]

N
O

T
E

S
:

•
S

ix
m

ultideterm
inanthelper

T-cellregions
are

recognized
by

m
ice

ofthree
or

four
M

H
C

types



H
IV

H
elper-T

C
ellE

pitopes

II-A
-43

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

gp120(482–501
IIIB

)
gp120(484–503)

E
LY

K
Y

K
V

V
K

IE
P

LG
V

A
P

T
K

A
H

IV
-1

gp120
D

N
A

vaccine
rhesus

m
onkey

[Lekutis
et

al.(1997)]

N
O

T
E

S
:

•
H

IV
-1

env
D

N
A

vaccine
induced

T
h

cellresponse
to

this
epitope

in
a

rhesus
m

onkey
•

T
his

epitope
w

as
recognized

by
both

m
onkeys

used
in

this
study

gp120(484–498
IIIB

B
10)

gp120(486–500)
Y

K
Y

K
V

V
K

IE
P

LG
VA

P
H

IV
infection

hum
an

[W
ahren

et
al.(1989b),

W
ahren

et
al.(1989a)]

N
O

T
E

S
:

•
12

gag
and

18
env

T-cellsites
w

ere
identified

thatcould
com

m
only

evoke
T-cellresponses

gp120(492–506
IIIB

)
gp120(486–501)

C
K

Y
K

V
V

K
IE

P
LG

VA
P

T
IIIB

gp160
m

urine(H
-2 d,k

,t4
,i5)

[H
ale

et
al.(1989)]

N
O

T
E

S
:

•
S

ix
m

ultideterm
inanthelper

T-cellregions
are

recognized
by

m
ice

ofthree
or

four
M

H
C

types

gp120(484–496
H

X
B

2)
gp120(486–498)

Y
K

Y
K

V
V

K
IE

P
LG

V
H

IV
-1

env
D

N
A

vaccination
M

acaca
m

u-
latta(D

R
*W

201)
[Lekutis

&
Letvin(1998)]

N
O

T
E

S
:

•
Variants

of
this

epitope
w

ith
substitutions

at
position

490(K
)

retained
ability

to
bind

to
M

H
C

class
II,

but
failed

to
induce

proliferation/cytokine
secretion

in
H

IV
-1

env-specific
C

D
4+

T
h

cells,
the

m
odified

peptide
antagonized

the
w

ildtype
peptide-induced

proliferative
response

gp120(IIIB
)

gp120(487–502)
K

Y
K

V
IK

IE
P

LG
IA

P
T

C
P

eptide
prim

ingin
vitro

hum
an

[M
anca

et
al.(1995b)]

N
O

T
E

S
:

•
P

eptide
stim

ulation
ofP

B
M

C
from

non-infected
individuals

in
vitro

•
P

eptide
prim

ing
does

notalw
ays

induce
T-cells

thatrecognize
w

hole
protein

gp120(486–494
IIIB

)
gp120(488–496)

Y
K

V
V

K
IE

P
L

S
H

IV
-H

X
B

c2
infection

M
acaca

m
u-

latta(D
R

B
*W

201)
[Lekutis

&
Letvin(1997)]

N
O

T
E

S
:

•
C

5
region

m
inim

alepitope
determ

ined
through

fine
epitope

m
apping

gp120(494–518
IIIB

)
gp120(489–514)

K
V

V
K

IE
P

LG
VA

P
T

K
A

K
R

-
R

V
V

Q
R

E
K

R
C

peptide
m

urine
[G

oodm
an-S

nitkoff
et

al.(1990)]
N

O
T

E
S

:
•

Identification
ofputative

T
h

epitopes
thatcan

stim
ulate

an
antibody

response
in

peptide
im

m
unized

m
ice



H
IV

H
elper-T

C
ellE

pitopes

II-A
-44

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

gp120(IIIB
)

gp120(501–513)
T

K
A

K
R

R
V

V
E

R
E

K
R

in
vitro

stim
ulation

hum
an(D

R
)

[W
ilson

et
al.(1997)]

N
O

T
E

S
:

•
T

houghtto
be

a
m

im
ic

ofa
H

LA
class

IID
Rβ

chain
variable

region
•

R
esponse

to
this

epitope
m

ay
cause

a
breakdow

n
ofself-tolerance

•
P

resentation
ofepitope

induced
autoreactive

T-celllines
in

P
B

M
C

from
uninfected

donors
•

S
uppression

of
proliferation

to
soluble

antigens
by

the
C

D
8+

fraction
of

T
K

A
K

R
R

V
V

E
R

E
K

R
stim

ulated
T

cells
w

as
observed

gp120(IIIB
)

gp120
gp120

or
gp160

D
N

A
vaccine

m
urine

[S
hiver

et
al.(1997)]

N
O

T
E

S
:

•
D

N
A

vaccinations
ofB

A
LB

c
m

ice
w

ith
a

gp120
orgp160

D
N

A
vaccine

elicited
a

strong
T

cellproliferative
response

w
ith

T
h1-like

secretion
ofγ

interferon
and

IL-2,w
ith

little
or

no
IL-4,as

w
ellas

antigen
specific

gp120
A

bs
•

A
n

intram
uscular

route
ofinoculation

gave
a

stronger
proliferative

response
than

intraderm
al

•
A

proliferative
response

could
be

detected
in

all
lym

ph
tissues

tested:
spleen,

P
B

M
C

,
and

m
esenteric,

iliac,
and

inguinallym
ph

nodes

gp120
gp120

D
N

A
gag/pol,

or
env

vaccine
m

urine
[K

im
et

al.(1997b)]

N
O

T
E

S
:

•
A

gp160
D

N
A

vaccine,w
hen

delivered
in

conjuction
w

ith
the

plasm
id

encoding
the

co-stim
ulatory

m
olecule

C
D

86,
gives

an
increase

in
the

proliferative
responses

to
gp120

in
m

ice

gp120
gp120

hum
an

[D
e

B
erardinis

et
al.(1997)]

N
O

T
E

S
:

•
S

equences
flanking

helper
T

cellim
m

unogenic
dom

ains
can

be
im

portantfor
im

m
unogenicity

gp120(gp160)
gp120

polyclonal
H

IV
-1

infection
hum

an
[R

osenberg
et

al.(1997)]
N

O
T

E
S

:
•

A
strong

proliferative
response

to
p24

and
gp160

w
as

found
in

a
healthy

long
term

survivor



H
IV

H
elper-T

C
ellE

pitopes

II-A
-45

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

gp120(gp160)
gp120

polyclonal
H

IV
-1

infection
M

acaca
nem

estrina
[K

ent
et

al.(1997)]
N

O
T

E
S

:
•

M
acaca

nem
estrina

can
be

infected
w

ith
H

IV,and
clear

the
infection

w
ithin

6
m

onths,so
itis

ofinterestto
exam

ine
their

initialim
m

une
response

•
A

strong
proliferative

response
against

gp160
w

ith
IL-4

production,
indicating

a
T

h2
response,

w
as

found
w

ith
4

w
eeks

ofinfection
•

T
he

gp160
proliferative

response
by

8
w

eeks
produces

both
IL-4

and
γ

interferon,
indicating

both
T

h1
and

T
h2

responses

gp120(gp160
H

X
B

c2)
gp120

polyclonal
gp160

D
N

A
vac-

cine,
env

protein
boost

M
acaca

m
ulatta

[Letvin
et

al.(1997)]

N
O

T
E

S
:

•
Vaccination

of
M

acaca
m

ulatta
(R

hesus
m

onkeys)
w

ith
an

H
X

B
c2

env
D

N
A

prim
e

and
a

protein
boost

elicited
a

T-cellproliferative
response,a

C
T

L
response,and

type-specific
neutralizing

antibodies
•

Vaccinated
anim

als
challenged

w
ith

S
H

IV
-H

X
B

2
w

ere
protected

from
infection

gp120(M
N

)
gp120

polyclonal
env

+
rev

M
N

D
N

A
vaccine

hum
an

[M
acG

regor
et

al.(1998)]

N
O

T
E

S
:

•
A

n
H

IV
D

N
A

env
and

rev
vaccine

given
to

15
asym

ptom
atic

H
IV

+
individuals

atthree
differentdosages,30,100

or
300

µ
g,w

as
safe

•
A

llthree
groups

show
ed

an
increased

proliferative
response

after
vaccination


