
H
IV

C
T

L
E

pitopes

I-A
-68

D
E

C
98

Table
8: gp

120
Location

W
E

A
U

S
equence

Im
m

unogen
S

pecies(H
LA

)
R

eferences

gp120(2-10
IIIB

)
gp120(2-10)

R
V

K
E

K
Y

Q
H

L
H

IV
-1

infection
hum

an(B
8)

[S
ipsas97]

N
O

T
E

S
:

•
H

IV
IIIB

proteins
w

ere
used

to
define

the
range

ofC
T

L
epitopes

recognized
by

3
lab

w
orkers

accidentally
infected

w
ith

H
IV

-1
IIIB

•
Type-specific

epitope,
unique

to
the

LA
I

and
IIIB

because
of

a
deletion

of
three

am
ino

acids
that

are
present

in
all

other
subtype

B
H

IV
-1s

•
R

V
K

G
IR

K
N

Y
Q

H
L,a

variantfound
in

JR
C

S
F,w

as
notrecognized

•
T

his
epitope

is
in

the
signalsequence

ofgp120

gp160(30-39
W

E
A

U
)

gp120(30-39)
A

E
N

LW
V

T
V

Y
Y

H
IV

-1
infection

hum
an(B

44)
[B

orrow
97,

G
oulder97e]

N
O

T
E

S
:

•
Tw

o
C

T
L

lines
from

the
patientW

E
A

U
w

ere
studied

–
one

had
an

optim
alpeptide

of(A
)A

E
N

LW
V

T
V

Y
Y,and

the
other

(A
)A

E
N

LW
V

T
V

Y,and
both

responded
equally

w
ellw

ith
one

or
tw

o
N

-term
A

lanines
•

R
apidly

post-infection,a
strong

im
m

unodom
inantresponse

w
as

observed
againstthis

epitope
•

T
he

naturally
occurring

form
s

ofthe
peptide

found
in

W
E

A
U

w
ere

tested
as

targets
forearly

W
E

A
U

C
T

Ls
–

the
form

T
E

N
LW

V
T

V
Y

w
as

as
reactive

as
the

w
ild

type
A

E
N

LW
V

T
V

Y
–

but
the

form
s

A
K

N
LW

V
T

V
Y,

A
G

N
LW

V
T

V
Y,

A
A

N
LW

V
T

V
Y

did
notserve

as
targets

•
T

he
glutam

ic
acid

in
the

second
position

is
a

B
44

anchor
residue

•
[G

oulder97e]is
a

review
ofim

m
une

escape
thatsum

m
arizes

this
study

in
the

contextofC
T

L
escape

to
fixation

gp120(32-56
LA

I)
gp120(30-54)

T
E

K
LW

V
T

V
Y

Y
G

V
P

V
W

K
E

-
AT

T
T

LF
C

A
gp160

vaccinia
vaccine

hum
an(B

18)
[Johnson94c]

N
O

T
E

S
:

•
H

LA
restricted

C
T

L
response

to
epitope

in
H

IV
-1

vaccinia-env
vaccinees

gp120(32-56
LA

I)
gp120(30-54)

T
E

K
LW

V
T

V
Y

Y
G

V
P

V
W

K
E

-
AT

T
T

LF
C

A
gp160

vaccinia
vaccine

hum
an(B

18)
[H

am
m

ond95]

N
O

T
E

S
:

•
T

his
peptide

can
be

processed
for

H
LA

-B
18

presentation
in

a
TA

P
-1/2

independentpathw
ay

gp120(32-41
LA

I)
gp120(32-41)

K
LW

V
T

V
Y

Y
G

V
M

N
rec

gp160
hum

an(A
2)

[D
upuis95]

N
O

T
E

S
:

•
C

T
L

from
H

LA
-A

2
positive

subjectreactw
ith

this
peptide



H
IV

C
T

L
E

pitopes

I-A
-69

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

gp120(25-46
B

R
U

)
gp120(33-54)

LW
V

T
V

Y
Y

G
V

P
V

W
K

E
A

T
T

-
T

LF
C

A
H

IV
-1

infection
hum

an(A
2)

[D
adaglio91]

N
O

T
E

S
:

•
D

efined
through

peptide
blocking

ofC
T

L
activity,and

E
nv

deletions

gp120(env
48)

gp120(35-45)
V

T
V

Y
Y

G
V

P
V

W
K

H
IV

-1
infection

hum
an(A

11
and

A
*6801)

[T
hrelkeld97]

N
O

T
E

S
:

•
S

tudy
of

the
fine

specificity
of

an
A

3-like-H
LA

-super-type
epitope

(the
A

3-super-type
includes

A
*0301,

A
*1101,

A
*3101,A

*3301,and
A

*6801)
•

T
he

A
3

super-type
is

characterized
as

a
hydrophobic

or
hydroxyl

containing
anchor

residue
at

position
2,

and
a

positive
charge

in
the

C
-term

position
•

W
hile

m
ostlines

w
ere

specific,a
prom

iscuous
cloned

C
T

L
line

w
as

derived
from

an
H

IV
+

donorthatcould
recognize

this
epitope

presented
by

either
A

11
or

A
*6801

gp120(37-46
LA

I)
gp120(36-45)

T
V

Y
Y

G
V

P
V

W
K

gp160
vaccinia

vaccine
hum

an(A
3.1)

[Johnson94]

N
O

T
E

S
:

•
M

ultiple
C

T
L

clones
obtained

from
tw

o
vaccinees

gp120(38-41
LA

I)
gp120(36-45)

T
V

Y
Y

G
V

P
V

W
K

gp160
vaccinia

vaccine
hum

an(A
3.1)

[Johnson94c]

N
O

T
E

S
:

•
H

ighly
conserved

epitope
recognized

by
m

ultiple
C

T
L

clones
from

vaccinee

gp120(37-46
LA

I)
gp120(36-45)

T
V

Y
Y

G
V

P
V

W
K

gp160
vaccinia

vaccine
hum

an(A
3.1)

[H
am

m
ond95]

N
O

T
E

S
:

•
T

his
peptide

can
be

processed
for

H
LA

-A
3.1

presentation
in

a
TA

P
-1/2

independentpathw
ay

gp120(37-46
LA

I)
gp120(36-45)

T
V

Y
Y

G
V

P
V

W
K

H
IV

-1
infection

hum
an(A

3)
[G

oulder97,
G

oulder97e]
N

O
T

E
S

:
•

Identicaltw
in

hem
ophiliac

brothers
w

ere
both

infected
w

ith
the

sam
e

batch
offactor

V
III

•
O

ne
had

a
response

to
this

epitope,the
other

did
not

•
[G

oulder97e]is
a

review
ofim

m
une

escape
thatsum

m
arizes

this
study



H
IV

C
T

L
E

pitopes

I-A
-70

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

gp120(42-51
P

V
22)

gp120(41-50)
V

P
V

W
K

E
AT

T
T

H
IV

-1
infection

hum
an(B

55)
[B

rander95a]

N
O

T
E

S
:

•
P.Johnson,unpublished

gp120(42-52
P

V
22)

gp120(41-51)
V

P
V

W
K

E
AT

T
T

L
H

IV
-1

infection
hum

an(B
35)

[C
ao97]

N
O

T
E

S
:

•
V

P
V

W
K

E
AT

T
T

L
is

the
consensus

sequence
for

clades
B

and
D

•
V

P
V

W
K

D
A

E
T

T
L

is
the

consensus
sequence

for
clade

A
and

itis
cross-reactive

•
V

P
V

W
K

E
A

D
T

T
L

is
the

consensus
sequence

for
clade

C
and

itis
cross-reactive

•
V

P
V

W
K

E
A

D
T

T
L

is
the

consensus
sequence

for
clade

E
and

even
w

ith
three

substitutions
stillretains

som
e

cross-
reactivity

gp120(49-68)
gp120(41-60)

V
P

V
W

K
E

AT
T

T
LF

C
A

S
D

A
K

A
Y

H
IV

infection
hum

an
[Lieberm

an95]
N

O
T

E
S

:
•

H
IV

-specific
C

T
L

lines
developed

byex
vivostim

ulation
w

ith
peptide

gp120(49-68
S

F
2)

gp120(41-60)
V

P
V

W
K

E
AT

T
T

LF
C

A
S

D
A

K
A

Y
H

IV
infection

hum
an

[Lieberm
an97]

N
O

T
E

S
:

•
O

f25
patients,m

osthad
C

T
L

specific
for

m
ore

than
1

H
IV

-1
protein

•
11

subjects
had

C
T

L
thatcould

recognize
vaccinia

expressed
LA

Igp160
•

T
hree

ofthese
11

had
C

T
L

response
to

this
peptide

•
T

he
responding

subjects
w

ere
H

LA
-A

2,A
3,B

8,B
62;H

LA
-A

3,A
24,B

7,B
38

gp120(49-68
S

F
2)

gp120(41-60)
V

P
V

W
K

E
AT

T
T

LF
C

A
S

D
A

K
A

Y
H

IV
-1

infection
hum

an
[Lieberm

an97b]
N

O
T

E
S

:
•

C
T

L
expandedex

vivow
ere

later
infused

into
H

IV
-1

infected
patients

gp120(59-78)
gp120(51-70)

LF
C

A
S

D
A

K
A

Y
D

T
E

V
H

IN
V

W
AT

H
IV

infection
hum

an
[Lieberm

an95]
N

O
T

E
S

:
•

H
IV

-specific
C

T
L

lines
developed

byex
vivostim

ulation
w

ith
peptide



H
IV

C
T

L
E

pitopes

I-A
-71

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

gp120(59-78
S

F
2)

gp120(51-70)
LF

C
A

S
D

A
K

A
Y

D
T

E
V

H
IN

V
W

AT
H

IV
infection

hum
an

[Lieberm
an97]

N
O

T
E

S
:

•
O

f25
patients,m

osthad
C

T
L

specific
for

m
ore

than
1

H
IV

-1
protein

•
11

subjects
had

C
T

L
thatcould

recognize
vaccinia

expressed
LA

Igp160
•

O
ne

ofthese
11

had
C

T
L

response
to

this
peptide

•
T

he
responding

subjectw
as

H
LA

-A
2

and
B

-21

gp120(59-68
H

X
B

2)
gp120(51-60)

LF
C

A
S

D
A

K
A

Y
H

IV
-1

infection
hum

an
[Lieberm

an92]

N
O

T
E

S
:

•
C

T
L

epitope
defined

by
T

cellline
and

peptide
m

apping

gp120(53-62
LA

I)
gp120(51-60)

LF
C

A
S

C
A

K
A

Y
H

IV
-1

infection
hum

an(B
38)

[S
hankar96]

N
O

T
E

S
:

•
U

ncertain
w

hether
optim

al,binds
A

24
as

w
ell

gp120(69-88
S

F
2)

gp120(61-79)
D

T
E

V
H

N
V

W
AT

H
A

C
V

P
T

D
P

N
H

IV
-1

infection
hum

an
[Lieberm

an97]
N

O
T

E
S

:
•

O
f25

patients,m
osthad

C
T

L
specific

for
m

ore
than

1
H

IV
-1

protein
•

11
subjects

had
C

T
L

thatcould
recognize

vaccinia
expressed

LA
Igp160

•
O

ne
ofthese

11
had

C
T

L
response

to
this

peptide
•

T
he

responding
subjectw

as
H

LA
-A

2
and

B
-21

gp120(77-85)
gp120(77-85)

D
P

N
P

Q
E

V
V

L
H

IV
-1

infection
hum

an(B
*3501)

[O
gg98]

N
O

T
E

S
:

•
T

his
epitope

w
as

included
to

illustrate
the

specificity
ofH

IV
-tetram

eric
staining,in

a
cross-sectionalstudy

correlating
H

LA
A

*0201
C

T
L

effector
cells

and
low

viralload

gp120(77-85
S

F
2)

gp120(77-85)
D

P
N

P
Q

E
V

V
L

H
IV

-1
infection

hum
an(B

35,B
51)

[S
higa96]

N
O

T
E

S
:

•
B

inds
H

LA
-B

*3501
and

B
*5101

–
binds

and
kills

gp120-vaccinia
virus

infected
cells

carrying
B

35
or

B
51



H
IV

C
T

L
E

pitopes

I-A
-72

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

gp120(77-85
S

F
2)

gp120(77-85)
D

P
N

P
Q

E
V

V
L

H
IV

-1
infection

hum
an(B

*3501)
[Tom

iyam
a97]

N
O

T
E

S
:

•
A

C
T

L
clone

responsive
to

this
epitope

w
as

obtained
•

2/7
B

35
positive

individuals
have

a
C

T
L

response
to

this
epitope

•
T

his
epitope

is
highly

variable
•

T
he

substitutions:
1N

,3S
and

7I,7L
and

9M
,8I,8K

allabrogate
specific

C
T

L
lysis,w

hile
only

8K
reduces

binding
to

B
*3501

•
T

he
substitution

8V
to

8E
does

notreduce
specific

C
T

L
activity

gp120(111-126
IIIB

)
gp120(103-118)

M
Q

E
D

IIS
LW

D
Q

S
LK

P
C

prim
aryin

vitro
response

to
peptide

hum
an

[M
acatonia91]

N
O

T
E

S
:

•
P

rim
ary

C
T

L
response

w
ith

cells
from

non-infected
donors

stim
ulated

by
the

peptide

gp120(112-124
IIIB

)
gp120(104-116)

H
E

D
IIS

LW
D

Q
S

LK
H

IV
-1

infection
hum

an(A
2)

[C
lerici91]

N
O

T
E

S
:

•
H

elper
and

cytotoxic
T

cells
can

be
stim

ulated
by

this
peptide

(T
2)

gp120(M
N

)
gp120(104-116)

H
E

D
IIS

LW
D

Q
S

LK
H

IV
-1

infection
chim

panzee
[Lubeck97]

N
O

T
E

S
:

•
N

o
epitope-specific

C
T

L
w

ere
detected

in
chim

panzees
im

m
unized

w
ith

adenovirus-H
IV

-1
M

N
gp160

recom
binant

despite
a

response
to

peptides
P

18
and

T
1

•
H

elper
and

cytotoxic
T

cells
have

been
found

to
be

stim
ulated

by
this

peptide
(T

2)

gp120(112-124
IIIB

)
gp120(104-116)

H
E

D
IIS

LW
D

Q
S

LK
H

IV
exposure

hum
an

[P
into95]

N
O

T
E

S
:

•
C

T
L

and
T

helper
cellreactivity

in
healthcare

w
orkers

exposed
to

H
IV

gp120(119-139
S

F
2)

gp120(111-129)
W

D
Q

S
LK

P
C

V
K

LT
P

LC
V

S
LK

H
IV

-1
infection

hum
an

[Lieberm
an97]

N
O

T
E

S
:

•
O

f25
patients,m

osthad
C

T
L

specific
for

m
ore

than
1

H
IV

-1
protein

•
11

subjects
had

C
T

L
thatcould

recognize
vaccinia

expressed
LA

Igp160
•

O
ne

ofthese
11

had
C

T
L

response
to

this
peptide

•
T

he
responding

subjectw
as

H
LA

-A
2

and
B

-21



H
IV

C
T

L
E

pitopes

I-A
-73

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

gp120(120-128
LA

I)
gp120(120-128)

K
LT

P
LC

V
T

L
M

N
rec

gp160
hum

an(A
2)

[D
upuis95]

N
O

T
E

S
:

•
C

T
L

from
H

LA
-A

2
positive

subjectreactw
ith

this
peptide

gp120(120-128)
gp120(120-128)

K
LT

P
LC

V
T

L
H

IV
-1

infection
hum

an(A
2)

[K
undu98]

N
O

T
E

S
:

•
A

llogeneic
dendritic

cells
(D

C
s)w

ere
obtained

from
H

LA
-identicalsiblings,pulsed

w
ith

rgp160
M

N
orA

2
restricted

H
IV

-1
epitope

peptides,and
infused

m
onthly

into
six

H
IV

-infected
patients

•
1/6

show
ed

increased
env-specific

C
T

L
and

increased
lym

phoproliferative
responses,

2/6
show

ed
increase

only
in

proliferative
responses,and

3/6
show

ed
no

change
–

pulsed
D

C
s

w
ere

w
elltolerated

•
K

LT
P

LC
V

T
L

is
a

conserved
H

LA
-A

2
epitope

included
in

this
study

–
allsix

patients
had

this
sequence

as
theirH

IV
directsequence,and

a
detectable

C
T

L
response

•
C

T
L

dem
onstrated

againstpeptide-coated
target,epitope

is
naturally

processed
and

enhancible
w

ith
vaccine

gp120(120-128)
gp120(120-128)

K
LT

P
LC

V
T

L
H

IV
-1

infection
hum

an(A
2)

[K
m

ieciak98]
N

O
T

E
S

:
•

Increased
C

T
L

response
to

cells
expressing

a
V

V
construct

∆
V

3
m

utantcom
pared

w
ith

a
full-length

env
gene

product

gp120(156-165
IIIB

)
gp120(160-169)

N
C

S
F

N
IS

T
S

I
H

IV
-1

infection
hum

an(C
w

8)
[S

ipsas97]

N
O

T
E

S
:

•
H

IV
IIIB

proteins
w

ere
used

to
define

the
range

ofC
T

L
epitopes

recognized
by

3
lab

w
orkers

accidentally
infected

w
ith

H
IV

-1
IIIB

•
N

C
S

F
N

IT
T

S
I,a

variantfound
in

H
IV

-1
M

N
,w

as
notrecognized,thus

this
epitope

w
as

type-specific
•

N
C

S
F

N
IS

T
S

I
contains

tw
o

potentialN
-linked

glycosylation
sites

and
cysteine

residue,
possibly

related
to

the
re-

quirem
entfor

a
high

sensitizing
dose

ofpeptide
for

C
T

L
activity

gp120(193-212
B

R
U

)
gp120(192-211)

T
T

S
Y

T
LT

S
C

N
T

S
V

IT
Q

A
C

P
K

H
IV

-1
infection

hum
an(A

2)
[D

adaglio91]

N
O

T
E

S
:

•
D

efined
through

blocking
C

T
L

activity,and
E

nv
deletions



H
IV

C
T

L
E

pitopes

I-A
-74

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

gp120(199-219
S

F
2)

gp120(196-215)
S

LT
S

C
N

T
S

V
IT

Q
A

C
P

K
V

S
F

E
H

IV
-1

infection
hum

an
[Lieberm

an97]

N
O

T
E

S
:

•
O

f25
patients,m

osthad
C

T
L

specific
for

m
ore

than
1

H
IV

-1
protein

•
11

subjects
had

C
T

L
thatcould

recognize
vaccinia

expressed
LA

Igp160
•

O
ne

ofthese
11

had
C

T
L

response
to

this
peptide

•
T

he
responding

subjectw
as

H
LA

-A
2,-B

21

gp120(192-199
H

X
B

2R
)

gp120(196-204)
K

LT
S

C
N

T
S

V
H

IV
-1

infection
hum

an(A
2)

[B
rander95]

N
O

T
E

S
:

•
E

pitope
predicted

on
H

LA
binding

m
otif,and

studied
in

the
contextofinclusion

in
a

synthetic
vaccine

gp120(197-205)
gp120(196-204)

T
LT

S
C

N
T

S
V

no
C

T
L

show
n

hum
an(A

2)
[G

arboczi92]
N

O
T

E
S

:
•

C
rystallization

ofH
LA

-A
2

m
olecules

com
plexed

w
ith

antigenic
peptides

–
refers

to
D

adaglio
etal1991

gp120(199-207)
gp120(196-204)

T
LT

S
C

N
T

S
V

peptide
im

m
uniza-

tion
and

H
IV

-1
infection

hum
an(A

2.1)
[B

rander96b]

N
O

T
E

S
:

•
T

his
epitope

w
as

recognized
by

P
B

M
C

from
6/14

H
IV

+
asym

ptom
atic

patients
•

T
his

epitope
w

as
used

along
w

ith
polC

T
L

epitope
A

LQ
D

S
G

LE
V

and
a

tetanus
toxin

T
helperepitope

fora
synthetic

vaccine
•

T
his

vaccine
failed

to
induce

a
C

T
L

response,although
a

helper
response

w
as

evident

gp120(201-225
LA

I)
gp120(205-229)

IT
Q

A
C

P
K

V
S

F
E

P
IP

H
Y

C
-

A
P

A
G

FA
I

gp160
vaccinia

vaccine
hum

an(C
D

4+
C

T
L)

[Johnson94,
Johnson94c]

N
O

T
E

S
:

•
C

D
4+

C
T

L
isolated

from
LA

IIIIB
gp160

vaccinees

gp120(209-228)
gp120(206-225)

T
Q

A
C

P
K

V
S

F
E

P
IP

IH
Y

C
A

P
A

H
IV

infection
hum

an
[Lieberm

an95]
N

O
T

E
S

:
•

H
IV

-specific
C

T
L

lines
developed

byex
vivostim

ulation
w

ith
peptide



H
IV

C
T

L
E

pitopes

I-A
-75

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

gp120(209-228
S

F
2)

gp120(206-225)
T

Q
A

C
P

K
V

S
F

E
P

IP
IH

Y
C

A
P

A
H

IV
infection

hum
an

[Lieberm
an97]

N
O

T
E

S
:

•
O

f25
patients,m

osthad
C

T
L

specific
for

m
ore

than
1

H
IV

-1
protein

•
11

subjects
had

C
T

L
thatcould

recognize
vaccinia

expressed
LA

Igp160
•

O
ne

ofthese
11

had
C

T
L

response
to

this
peptide

gp120(209-228
S

F
2)

gp120(206-225)
T

Q
A

C
P

K
V

S
F

E
P

IP
IH

Y
C

A
P

A
H

IV
-1

infection
hum

an
[Lieberm

an97b]

N
O

T
E

S
:

•
C

T
L

expandedex
vivow

ere
later

infused
into

H
IV

-1
infected

patients

gp120(219-238
H

X
B

2)
gp120(216-235)

P
IP

IH
Y

C
A

P
A

G
FA

ILK
C

N
N

K
H

IV
-1

infection
hum

an
[Lieberm

an92]

N
O

T
E

S
:

•
C

T
L

epitope
defined

by
T

cellline
and

peptide
m

apping

gp120(219-238)
gp120(216-235)

P
IP

IH
Y

C
A

P
A

G
FA

ILK
C

N
N

K
H

IV
infection

hum
an

[Lieberm
an95]

N
O

T
E

S
:

•
H

IV
-specific

C
T

L
lines

developed
byex

vivostim
ulation

w
ith

peptide

gp120(241-249
LA

I)
gp120(243-251)

C
T

N
V

S
T

V
Q

C
H

IV
-1

infection
hum

an(C
w

8)
[S

ipsas97]

N
O

T
E

S
:

•
H

IV
IIIB

proteins
w

ere
used

to
define

the
range

ofC
T

L
epitopes

recognized
by

3
lab

w
orkers

accidentally
infected

w
ith

H
IV

-1
IIIB

•
C

T
N

V
S

T
V

Q
C

contains
a

potentialN
-linked

glycosylation
site

and
cysteine

residues,possibly
related

to
a

requirem
ent

for
a

high
sensitizing

dose
ofpeptide

for
C

T
L

activity

gp120(249-268)
gp120(246-265)

V
S

T
V

Q
C

T
H

G
IR

P
V

V
S

T
Q

LLL
H

IV
infection

hum
an

[Lieberm
an95]

N
O

T
E

S
:

•
H

IV
-specific

C
T

L
lines

developed
byex

vivostim
ulation

w
ith

peptide



H
IV

C
T

L
E

pitopes

I-A
-76

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

gp120(249-268
S

F
2)

gp120(246-265)
V

S
T

V
Q

C
T

H
G

IR
P

V
V

S
T

Q
LLL

H
IV

infection
hum

an
[Lieberm

an97]

N
O

T
E

S
:

•
O

f25
patients,m

osthad
C

T
L

specific
for

m
ore

than
1

H
IV

-1
protein

•
11

subjects
had

C
T

L
thatcould

recognize
vaccinia

expressed
LA

Igp160
•

O
ne

ofthese
11

had
C

T
L

response
to

this
peptide

•
T

he
responding

subjectw
as

H
LA

-2,-B
21

gp120(249-268)
gp120(246-265)

V
S

T
V

Q
C

T
H

G
IR

P
V

V
S

T
Q

LLL
H

IV
-1

infection
hum

an
[Lieberm

an97b]
N

O
T

E
S

:
•

C
T

L
expandedex

vivow
ere

later
infused

into
H

IV
-1

infected
patients

gp120(256-275
LA

I)
gp120(256-275)

R
P

V
V

S
T

Q
LLLN

G
S

LA
E

E
E

V
V

H
IV

-1
infection

hum
an(B

7)
[S

hankar96]

gp120(255-263
S

F
2)

gp120(256-264)
R

P
IV

S
T

Q
LL

H
IV

-1
infection

hum
an(B

35)
[S

higa96]

N
O

T
E

S
:

•
B

inds
H

LA
-B

*3501

gp120(255-263
S

F
2)

gp120(256-264)
R

P
IV

S
T

Q
LL

H
IV

-1
infection

hum
an(B

*3501)
[Tom

iyam
a97]

N
O

T
E

S
:

•
A

C
T

L
clone

responsive
to

this
epitope

w
as

obtained
•

O
nly

1/7
B

35
positive

individuals
had

a
C

T
L

response
to

this
epitope

•
A

n
Ito

V
substitution

atposition
3

reduces
specific

lysis,butnotbinding
to

B
*3501

•
A

Q
to

H
substitution

atposition
7

abrogates
specific

lysis,butnotbinding
to

B
*3501

gp120(295-312
B

R
U

)
gp120(295-311)

S
V

E
IN

C
T

R
P

N
N

N
T

R
K

S
I

H
IV

-1
infection

hum
an(A

2)
[D

adaglio91]

N
O

T
E

S
:

•
D

efined
through

blocking
C

T
L

activity,and
E

nv
deletions

gp120(302-312
H

X
B

2)
gp120(302-311)

R
P

N
N

N
T

R
K

S
I

H
IV

-1
infection

hum
an(B

7)
[S

afrit94b]

N
O

T
E

S
:

•
C

T
L

from
tw

o
acute

seroconversion
cases



H
IV

C
T

L
E

pitopes

I-A
-77

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

gp120(302-312
H

X
B

2)
gp120(302-311)

R
P

N
N

N
T

R
K

S
I

H
IV

-1
infection

hum
an(B

7)
[H

am
m

ond95]

N
O

T
E

S
:

•
P

eptide
processed

by
a

TA
P

-1/2-dependentpathw
ay

only
•

C
T

L
from

an
acute

seroconverter

gp120(302-312
H

X
B

2)
gp120(302-311)

R
P

N
N

N
T

R
K

S
I

H
IV

infection
hum

an(B
7)

[W
olinsky96]

N
O

T
E

S
:

•
Longitudinalstudy

ofepitope
variationin

vivo

gp120(303-312
IIIB

)
gp120(302-311)

R
P

N
N

N
T

R
K

S
I

H
IV

-1
infection

hum
an(?B

7)
[W

alkerpercom
96]

N
O

T
E

S
:

•
E

pitope
defined

in
the

contextofthe
P

ediatric
A

ID
S

F
oundation

A
R

IE
L

P
roject,a

m
other-infantH

IV
transm

ission
study

•
R

P
N

N
N

T
R

K
D

Iand
R

P
N

N
N

T
R

K
G

I,naturally
occurring

variants,w
ere

found
in

non-transm
itting

m
other

–
ability

to
recognize

these
variants

has
notyetbeen

determ
ined

gp120(310-318
S

F
2)

gp120(309-317)
IY

IG
P

G
R

A
F

H
IV

-1
infection

hum
an(A

*2402)
[IkedaM

oore97]

N
O

T
E

S
:

•
D

efined
using

reverse
im

m
unogenetics

–
59

H
LA

-A
*2402

binding
peptides

w
ere

predicted
by

searching
forA

*2402
anchors

in
H

IV
proteins,(Tyr

at2,and
P

he,Leu
or

Ile
atthe

C
term

)
–

53
ofthe

59
peptides

bound
A

*2402
•

T
his

peptide
induced

C
T

L
in

1/4
H

IV
-1+

people
tested

•
IY

IG
P

G
R

A
F

bound
to

A
*2402

strongly,
the

epitope
can

be
processed

in
a

vaccinia
construct

and
presented

–
no

specific
C

T
L

clones
w

ere
obtained

gp120(V
3)

gp120(307-324)
T

R
K

S
IH

IG
P

G
R

A
F

Y
T

T
G

E
G

ag/E
nv

V
LP

m
urine(B

alb/C
)

[Luo98]
N

O
T

E
S

:
•

Intram
uscular

injection
of

chim
eric

gag-env
virus

like
particles

(V
LP

s)
containing

V
3

loop
sequences

into
B

alb/c
m

ice
induce

V
3

specific
C

T
L

–
T

R
K

S
IH

IG
P

G
R

A
F

Y
T

T
G

E
i

s
a

B
subtype

consensus
thatstim

ulated
a

cross-reactive
C

T
L

response

gp120(V
3

loop
H

X
B

2)
gp120(310-324)

R
IQ

R
G

P
G

R
A

F
V

T
IG

K
gag-V

3
fusion

m
urine(H

-2
d)

[G
riffiths93]

N
O

T
E

S
:

•
G

ag-V
3

fusion
protein

im
m

unization
elicited

V
3

C
T

L
response

in
m

ice

gp120(V
3

loop
H

X
B

2)
gp120(310-324)

R
IQ

R
G

P
G

R
A

F
V

T
IG

K
P

r55
g
a
g-env

V
LP

s
m

urine(H
-2 d)

[D
em

l97]

N
O

T
E

S
:

•
E

nv
bound

to
virus

like
particles

(V
LP

s)
can

elicita
C

T
L

response
thatis

dependenton
the

am
ountofE

nv
presented

on
the

V
LP



H
IV

C
T

L
E

pitopes

I-A
-78

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
Intranasalpep-

tide
w

ith
cholera

toxin
as

a
m

ucosal
adjuvant

m
urine(H

-2D
d)

[P
orgador97]

N
O

T
E

S
:

•
IIIB

peptide
referred

to
as

R
15K

•
P

eptide-specific
C

T
Ls

w
ere

induced
after

in
vitro

restim
ulation

w
ith

peptide-pulsed
targets

•
R

15K
w

as
superior

atinducing
C

T
L

com
pared

to
the

R
G

P
G

R
A

F
V

T
I,in

contrastto
the

findings
ofN

ehete
e

ta
l.

•
M

em
ory

C
T

L
responses

w
ere

induced

gp120(313-327
M

N
)

gp120(310-324)
R

IH
IG

P
G

R
A

F
Y

T
T

K
N

D
N

A
im

m
unization

m
urine

B
A

LB
/c

(H
-

2
d)

[F
om

sgaard98]

N
O

T
E

S
:

•
E

nhanced
B

and
C

T
L

responses
to

the
V

3
region

occurfollow
ing

epiderm
alinoculation

by
gene

gun
w

ith
a

chim
eric

D
N

A
vaccine

ofV
3-hepatitis

B
surface

antigen
relative

to
a

gp160
plasm

id
vaccine

gp120(V
3

loop
m

any
strains)

gp120(310-324)
R

IH
IG

P
G

R
A

F
Y

T
T

K
N

V
3

loop
peptides

m
urine(H

-2D
d)

[C
asem

ent95]

N
O

T
E

S
:

•
V

3
peptides

from
M

N
and

S
C

induce
m

urine
C

T
L

thatare
cross-reactive

w
ith

diverse
strains

gp120(313-327
M

N
)

gp120(310-324)
R

IH
IG

P
G

R
A

F
Y

T
T

K
N

M
N

rgp120
w

ith
Q

S
-21

adjuvant
m

urine(H
-2D

d)
[N

ew
m

an97]

N
O

T
E

S
:

•
M

N
vaccine

induced
C

T
L

reactive
w

ith
M

N
,IIIB

and
R

F
vaccinia

expressed
E

nv,butnotthis
peptide

gp120(315-329
IIIB

)
gp120(310-324)

R
IQ

R
G

P
G

R
A

F
V

T
IG

K
IIIB

rgp120
w

ith
Q

S
-21

adjuvant
m

urine(H
-2D

d)
[N

ew
m

an97]

N
O

T
E

S
:

•
IIIB

vaccine
induced

IIIB
type-specific

C
T

L
to

this
peptide

(P
18),

and
an

additionalE
nv

C
T

L
response

that
w

as
cross-reactive



H
IV

C
T

L
E

pitopes

I-A
-79

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

gp120(313-327
M

N
)

gp120(310-324)
R

IH
IG

P
G

R
A

F
Y

T
T

K
N

peptide
vaccine

m
urine

B
A

LB
/c

(H
-

2
d)

[A
hlers96,

A
hlers97]

N
O

T
E

S
:

•
Vaccine

constructs
containing

helper,antibody
and

C
T

L
peptide

epitopes
induce

strong
T

h1,C
T

L
and

N
A

b
responses

againstthe
autologous

H
IV

-1
virus

•
T

he
peptide

C
T

L
response

w
as

as
cross-reactive

as
one

elicited
by

a
vaccinia

constructexpressing
rgp160

M
N

•
G

M
-C

S
F

and
IL-12

w
ere

the
tw

o
cytokines

m
osteffective

for
inducing

and
boosting

C
T

Ls

gp120(M
N

)
gp120(310-324)

R
IH

IG
P

G
R

A
F

Y
T

T
K

N
H

IV
-1

infection
chim

panzee
[Lubeck97]

N
O

T
E

S
:

•
E

pitope-specific
C

T
L

detected
in

chim
panzees

im
m

unized
w

ith
adenovirus-H

IV
-1

M
N

gp160
recom

binant
•

C
T

L
response

m
ay

accountfor
protection

againstsubsequentH
IV

-1
S

F
2

challenge
in

a
chim

panzee
lacking

neutral-
izing

antibodies

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
into95]

N
O

T
E

S
:

•
C

T
L

and
T

helper
cellreactivity

in
healthcare

w
orkers

exposed
to

H
IV

gp120(315-329)
gp120(310-324)

R
IQ

R
G

P
G

R
A

F
V

T
IG

K
vaccinia

IIIB
gp160

m
urine(H

-2D
d)

[Takahashi88]
N

O
T

E
S

:
•

V
3

loop
C

T
L

response
in

m
ice

vaccinated
w

ith
gp160

gp120(315-329
IIIB

)
gp120(310-324)

R
IQ

R
G

P
G

R
A

F
V

T
IG

K
IIIB

peptide
m

urine(D
d)

[Takahashi89a]

N
O

T
E

S
:

•
R

(8)
F

(10)
M

H
C

/peptide
interaction

gp120(315-329
IIIB

)
gp120(310-324)

R
IQ

R
G

P
G

R
A

F
V

T
IG

K
IIIB

peptide
m

urine(D
d)

[S
astry92]

N
O

T
E

S
:

•
F

ree
peptide

injected
into

the
footpad

ofa
m

ouse
could

stim
ulate

specific
C

T
L

gp120(315-329
B

R
U

)
gp120(310-324)

R
IQ

R
G

P
G

R
A

F
V

T
IG

K
H

IV
-1

infection
hum

an(A
2)

[D
adaglio91]

N
O

T
E

S
:

•
D

efined
through

blocking
C

T
L

activity,and
E

nv
deletions



H
IV

C
T

L
E

pitopes

I-A
-80

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
-1

infection
hum

an(A
2)

[C
lerici91]

N
O

T
E

S
:

•
H

elper
and

cytotoxic
T

cells
can

be
stim

ulated
by

this
peptide

(P
18)

gp120(315-329
IIIB

)
gp120(310-324)

R
IQ

R
G

P
G

R
A

F
V

T
IG

K
rec

vaccinia
gp160

m
urine(H

-2D
d
,p
,q,

H
-2
u)

[S
hirai96]

N
O

T
E

S
:

•
M

ultiple
m

urine
M

H
C

can
cross-presentthis

epitope
(P

18)
and

H
P

53,D
R

V
IE

V
V

Q
G

A
Y

R
A

IR
,to

specific
C

T
L

gp120(315-329
IIIB

)
gp120(310-324)

R
IQ

R
G

P
G

R
A

F
V

T
IG

K
V

3:Ty-V
irus-like

particles
m

urine(H
-2 d)

[Layton93]

N
O

T
E

S
:

•
V

3-Ty-V
irus-like

particles
can

induce
type-specific

C
T

L
in

m
ice

in
the

absence
ofadjuvant

gp120(315-329
IIIB

)
gp120(310-324)

R
IQ

R
G

P
G

R
A

F
V

T
IG

K
vaccinia

IIIB
gp160

hum
an(A

11)
[A

chour94]

N
O

T
E

S
:

•
O

ne
of3

H
LA

type
restrictions

associated
w

ith
this

peptide

gp120(315-329
IIIB

)
gp120(310-324)

R
IQ

R
G

P
G

R
A

F
V

T
IG

K
gp160

vaccinia
hum

an(A
2,A

3)
[A

chour93]

N
O

T
E

S
:

•
Tw

o
of3

H
LA

type
restrictions

associated
w

ith
this

peptide

gp120(313-327
M

N
)

gp120(310-324)
R

IH
IG

P
G

R
A

F
Y

T
T

K
N

M
N

gp160
vaccinia

m
urine(D

d)
[Takahashi89b]

N
O

T
E

S
:

•
Y

(11
M

N
)

exchange
w

ith
V

(11
IIIB

)
interchanges

specificities

gp120(313-327
M

N
)

gp120(310-324)
R

IH
IG

P
G

R
A

F
Y

T
T

K
N

H
IV

exposure
hum

an
[P

into95]

N
O

T
E

S
:

•
C

T
L

and
T

helper
cellreactivity

in
healthcare

w
orkers

exposed
to

H
IV

gp120(313-327
IIIB

,
M

N
,

R
F

)
gp120(310-324)

S
IT

K
G

P
G

R
V

IYAT
G

Q
R

F
gp160

vaccinia
m

urine(D
d)

[Takahashi92]

N
O

T
E

S
:

•
C

om
parison

ofM
N

,IIIB
,and

R
F

specificities,position
11

is
critical



H
IV

C
T

L
E

pitopes

I-A
-81

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
peptide

im
m

unization
m

urine(D
d)

[A
hlers97a]

N
O

T
E

S
:

•
P

C
LU

S
3-18M

N
synthetic

peptide
vaccine

constructcontained
T

1
helper

epitope
covalently

linked
to

truncated
P

18
C

T
L

epitope
•

A
substitution

in
the

T
1

peptide
stim

ulated
an

enhanced
T

h
response

and
class

IIbinding
specificity,

w
hich

in
turn

enhanced
C

T
L

induction
by

vaccine
•

C
onstructP

C
LU

S
3-18M

N
is

currently
in

a
phase

Ivaccine
clinicaltrial

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
d
,p
,u
,q)

[S
hirai92,

S
hirai93]

N
O

T
E

S
:

•
In

a
m

urine
system

m
ultiple

class
Im

olecules
can

presentthis
peptide,called

P
18,to

C
T

L,including
H

-2D
d,H

-2D
p,

H
-2D

q,H
-2L

q

•
T

he
M

H
C

class
Im

olecule
D d

as
w

ellas
H

-2 u
,p
,q,w

ere
found

to
presentpeptides

P
18

and
H

P
53

•
T

he
V

-β
usage

in
T

cells
show

ing
cross-reaction

betw
een

these
tw

o
peptides

w
as

conserved
for

H
-2

d
,u
,p,butnotin

H
-2
q

gp120(V
3

loop
S

F
2)

gp120(313-321)
IG

P
G

R
A

F
H

T
gp120(S

F
2)

D
N

A
vaccine,

rgp120
protein

boost

m
urine(H

-2D
d)

[B
arnett97]

N
O

T
E

S
:

•
C

T
L

w
ere

induced
by

vaccine,and
restim

ulated
in

vitro
w

ith
V

3
peptide

•
D

N
A

vaccine
w

ith
protein

booststim
ulated

both
C

T
L

and
antibodies

•
S

trains
S

F
2

(IG
P

G
R

A
F

H
T

),U
S

4
(IG

P
G

R
A

F
YA

),and
C

M
235

(IG
P

G
Q

V
F

Y
R

)
w

ere
tested

gp120(V
3

loop
M

N
)

gp120(313-322)
IG

P
G

R
A

F
Y

T
T

B
.

a
b

o
rtu

s-peptide
conjugate

m
urine(H

-2D
d)

[Lapham
96]

N
O

T
E

S
:

•
B

.a
b

o
rtu

s-peptide
conjugate

induced
a

virus-specific
C

T
L

response
in

C
D

4+
lym

phocyte
depleted

m
ice

gp160(318-327)
IIIB

gp120(313-322)
R

G
P

G
R

A
F

V
T

I
D

N
A

gp160
plas-

m
id

+
peptide

boost
M

acaca
fuscata

[O
kuda97]

N
O

T
E

S
:

•
M

urine
B

A
LB

/c
(H

-2
d)

and
m

acaque
both

show
ed

highestlevelofC
T

L
vaccine

response
w

hen
a

D
N

A
vaccine

w
as

boosted
w

ith
a

peptide
including

fourpeptide
subtypes

ofthe
V

3
region,H

P
G

-30
and

a
fragm

entofthe
C

D
4

binding
region



H
IV

C
T

L
E

pitopes

I-A
-82

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

gp160
gp120(313-322)

R
G

P
G

R
A

F
V

T
I

E
pitopes

expressed
in

m
odified

virus
A

nkara
(M

VA
)

D
N

A
vectors

m
urine(H

-2 d17)
[H

anke98b]

N
O

T
E

S
:

•
M

VA
is

an
attenuated

vaccinia
that

can
not

replicate
in

m
am

m
alian

cells
–

strings
of

C
T

L
epitopes

w
ere

delivered
and

expressed
in

a
M

VA
D

N
A

vector
•
γ

IF
N

and
C

T
L

activity
w

ere
induced

after
a

single
vaccination

•
A

n
M

VA
boostenhanced

the
response

gp120(318-327)
gp120(313-322)

R
G

P
G

R
A

F
V

T
I

H
IV

-1
infection

hum
an

[K
m

ieciak98]
N

O
T

E
S

:
•

Increased
C

T
L

response
to

cells
expressing

a
V

V
construct

∆
V

3
m

utantcom
pared

w
ith

a
full-length

env
gene

product
•

T
his

epitope
doesn’thave

A
2

anchors,buthas
features

thatconfer
prom

iscuous
A

2
binding,w

hich
m

ay
relate

to
the

inhibitory
effectseen

in
this

paper

gp160(318-327
IIIB

)
gp120(313-322)

R
G

P
G

R
A

F
V

T
I

IIIB
peptide

m
urine(D d)

[Takahashi93]

N
O

T
E

S
:

•
S

uccessfulprim
ing

w
ith

vaccination
ofpeptide

pulsed
splenic

dendritic
cells

gp120
gp120(313-322)

R
G

P
G

R
A

F
V

T
I

M
ulti-epitope

gene
in

V
VA

m
urine

(H
-2 d)

[H
anke98c,

H
anke98b]

N
O

T
E

S
:

•
T

his
m

urine
epitope

w
as

incorporated
into

a
vaccine

ofC
T

L
epitopes

expressed
together

including
20

H
IV

epitopes
recognized

by
hum

ans
from

12
H

LA
types,one

m
urine

H
IV

epitope
and

three
m

acaque
H

IV
epitopes,delivered

in
a

vaccinia
virus

A
nkara

(V
VA

)
construct

•
T

he
m

urine
vaccination

w
as

m
ore

effective
atgenerating

C
T

L
w

hen
given

i.v.
rather

than
i.m

.

gp160(318-327
IIIB

)
gp120(313-322)

R
G

P
G

R
A

F
V

T
I

IIIB
peptide

m
urine(D d)

[Takahashi96]

N
O

T
E

S
:

•
E

xposure
ofC

D
8+

C
T

L
to

free
peptide

corresponding
to

the
epitope

results
in

strong
inhibition

ofthe
C

T
L

response
to

targets
presensitized

w
ith

the
sam

e
peptide

•
T

he
authors

propose
this

is
due

to
a

“self-veto”,w
here

the
C

T
L

is
inactivated

by
a

C
D

8+
cellcarrying

the
appropriate

peptide-M
H

C
com

plex



H
IV

C
T

L
E

pitopes

I-A
-83

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

gp160(318-327
IIIB

)
gp120(313-322)

R
G

P
G

R
A

F
V

T
I

A
rapidly

degraded
form

of
E

nv
m

urine(L
d)

[Tobery97]

N
O

T
E

S
:

•
A

n
H

IV
-1

E
nv

vaccine
w

as
targeted

for
rapid

cytoplasm
ic

degradation
•

T
he

rapidly
degraded

form
rapidly

stim
ulated

C
T

L
to

this
peptide,faster

than
the

norm
alvaccinia-env

•
T

he
rapidly

degraded
form

also
stim

ulated
greater

specific
C

T
L

lysis
and

higher
C

T
Lp

frequencies
than

norm
alE

nv
•

S
im

ilar
results

w
ere

obtained
for

a
N

efprotein
designed

for
rapid

degradation

gp160(318-327
IIIB

)
gp120(313-322)

R
G

P
G

R
A

F
V

T
I

C
om

bination
pep-

tide
vaccine

m
urine

B
A

LB
/c

(H
-

2
d)

[H
am

ajim
a97]

N
O

T
E

S
:

•
B

cellepitope
H

G
P

-30
also

serves
as

a
C

T
L

epitope
•

Vaccine
com

bined
H

G
P

-30,V
3

loop
peptide

variants,and
C

D
4

binding
site

peptide
•

IL-12
expression

plasm
id

included
w

ith
the

vaccination
enhanced

the
C

T
L

response

gp160(318-327
IIIB

)
gp120(313-322)

R
G

P
G

R
A

F
V

T
I

IIIB
peptide

m
urine(D

)
[N

ehete95]

N
O

T
E

S
:

•
R

G
P

G
R

A
F

V
T

Iw
as

defined
as

the
optim

alpeptide
for

vaccination,outofR
IQ

R
G

P
G

R
A

F
V

T
IG

K
•

T
his

peptide,in
a

carrier-free
form

in
F

reund’s
adjuvant,could

stim
ulate

E
nv

specific
C

T
L

in
B

A
LB

/c
m

ice

gp160(318-327
IIIB

)
gp120(313-322)

R
G

P
G

R
A

F
V

T
I

C
T

L
line

from
H

IV
-

donor
hum

an(A
2.1)

[A
lexander-M

iller96]

N
O

T
E

S
:

•
T

his
im

m
unogenic

peptide
does

nothave
the

know
n

binding
m

otiffor
A

2.1
•

T
he

sam
e

optim
alpeptide

for
this

hum
an

H
LA

-A
2.1

epitope
w

as
observed

for
a

m
urine

H
-2

D
d

epitope

gp120(V
3

loop
M

N
)

gp120(313-322)
IG

P
G

R
A

F
Y

T
T

B
.

a
b

o
rtu

s-peptide
conjugate

m
urine(H

-2D
d)

[Lapham
96]

N
O

T
E

S
:

•
B

.a
b

o
rtu

s-peptide
conjugate

induced
a

virus-specific
C

T
L

response
in

C
D

4+
lym

phocyte
depleted

m
ice

gp160(318-327)
IIIB

gp120(313-322)
R

G
P

G
R

A
F

V
T

I
peptide

m
urine(H

-2D
d)

[Takeshita95]

N
O

T
E

S
:

•
X

G
P

X
R

X
X

X
X

Iare
criticalfor

binding,consistentw
ith

H
-2D d

m
otifX

G
P

X
(R

K
H

)X
X

X
(X

)(LIF
)



H
IV

C
T

L
E

pitopes

I-A
-84

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

gp120(312-320
S

F
2)

gp120(313-321)
IG

P
G

R
A

F
H

T
D

N
A

gp120-
plasm

id
im

m
unization

m
urine(D

d)
[S

elby97]

N
O

T
E

S
:

•
M

urine
C

T
L

response
to

peptide
observed

after
im

m
unization

w
ith

D
N

A
plasm

id
containing

H
IV

-1
(S

F
2)

gp120
gene

regulated
by

bacteriophage
T

7
prom

oter
•

C
T

L
response

required
coadm

inistration
ofrec

vaccinia
virus

expressing
T

7
R

N
A

polym
erase

orT
7

R
N

A
polym

erase
soluble

protein

gp160(318-327
IIIB

)
gp120(313-322)

R
G

P
G

R
A

F
V

T
I

vaccinia
IIIB

gp160
hum

an(A
2)

[A
chour96]

N
O

T
E

S
:

•
Individualw

as
im

m
unized

w
ith

rec
vaccinia

gp160
IIIB

and
boosted

w
ith

purified
gp160

•
Lysis

only
occurs

w
ith

IIIB
P

18
peptide

pulsed
onto

autologous
targets,M

N
,R

F,S
IM

IP
18

peptides
failto

stim
ulate

C
T

L
•

R
estim

ulating
im

m
une

cells
from

gp160
IIIB

vaccinees
w

ith
M

N
,R

F,or
S

IM
IP

18
did

notenhance
the

M
N

,R
F,or

S
IM

Ispecific
C

T
L

response

gp160(318-327
S

IM
I)

gp120(313-322)
M

G
P

K
R

A
F

YAT
vaccinia

S
IM

I
gp160

hum
an(A

2)
[A

chour96]

N
O

T
E

S
:

•
Individualw

as
im

m
unized

w
ith

rec
vaccinia

gp160
S

IM
Iand

boosted
w

ith
purified

recom
binantgp160

S
IM

I
•

P
18

M
N

and
R

F
peptides

w
ere

able
to

stim
ulate

the
H

IV
specific

C
T

L
thatarose

in
response

to
the

S
IM

Ivaccination,
thus

the
P

18
M

N
peptide

(IG
P

G
R

A
F

Y
T

T
)

and
the

P
18

R
F

peptide
(K

G
P

G
R

V
IYAT

)
could

cross-react
•

T
he

P
18

IIIB
peptide

does
notcross-react(R

G
P

G
R

A
F

V
T

Iin
the

epitope
region)

•
gp160

S
IM

Iprim
ed

im
m

une
cells

could
generate

a
significantly

broader
specificity

w
hen

stim
ulated

w
ith

P
18

M
N

or
P

18R
F

peptides,butnotP
18

IIIB

gp120(318-327
IIIB

)
gp120(313-322)

R
G

P
G

R
A

F
V

T
I

vaccinia
IIIB

gp160
m

urine(H
-2

d
,p
,u)

[S
hirai97]

N
O

T
E

S
:

•
T

hree
class

IM
H

C
,H

-2 d,p
,u,thatdiffer

in
sequence

and
serology,cross-presentthis

peptide
to

T-cells
ofeach

ofthe
other

haplotypes
•

T
he

am
ino

acids
R

,F,and
Iare

each
criticalfor

strong
C

T
L

activity
w

ith
allthree

M
H

C
m

olecules



H
IV

C
T

L
E

pitopes

I-A
-85

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

gp120(318-327
IIIB

)
gp120(313-322)

R
G

P
G

R
A

F
V

T
I

rec
vaccinia-gp160

m
urine(H

-2
d)

[G
oletz97]

N
O

T
E

S
:

•
A

nthrax
lethaltoxin

can
deliver

proteins
to

the
cytosolofeukaryotic

cells
•

A
fusion

protein
linking

the
delivery

dom
ain

ofthe
anthrax

protein
to

gp120
achieved

cellularuptake,and
gp120

w
as

processed
allow

ing
presentation

ofthis
V

3
epitope

to
C

T
L

in
vitro

gp120(314-322)
gp120(316-324)

G
R

A
F

V
T

IG
K

no
C

T
L

show
n

hum
an(B

27)
[Jardetzky91]

N
O

T
E

S
:

•
S

tudy
ofpeptide

binding
to

H
LA

-B
27

gp120(337-368
LA

I)
gp120(340-364)

K
W

N
N

T
LK

Q
ID

S
K

LR
E

Q
F

-
G

N
N

K
T

IIF
gp160

vaccinia
vaccine

hum
an(C

D
4+

C
T

L)
[Johnson94c]

N
O

T
E

S
:

•
C

D
4+

C
T

L
clones

w
ere

obtained
from

an
H

IV
-1

vaccinia-env
vaccinee

gp120(339-361
LA

I)
gp120(342-359)

N
N

T
LK

Q
ID

S
K

LR
E

Q
F

G
gp160

vaccinia
hum

an(C
D

4+
C

T
L) [Johnson94]

N
O

T
E

S
:

•
C

D
4+

C
T

L
isolated

from
LA

IIIIB
gp160

vaccinees

gp120(374-380
B

R
U

)
gp120(373-379)

P
E

IV
T

H
S

H
IV

-1
infection

hum
an(A

2)
[D

adaglio91]

N
O

T
E

S
:

•
D

efined
through

blocking
C

T
L

activity,and
E

nv
deletions

gp120(376-383
P

V
22)

gp120(379-387)
S

F
N

C
G

G
E

F
F

H
IV

-1
infection

hum
an(C

w
4)

[Johnson93]

N
O

T
E

S
:

•
C

onserved
epitope



H
IV

C
T

L
E

pitopes

I-A
-86

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

gp120(376-383
P

V
22)

gp120(379-387)
S

F
N

C
G

G
E

F
F

C
T

L
not

show
n

hum
an(C

w
4)

[W
olinsky96]

N
O

T
E

S
:

•
Longitudinalstudy

ofepitope
variationin

vivo

gp120(375-383
IIIB

)
gp120(379-387)

S
F

N
C

G
G

E
F

F
H

IV
-1

infection
hum

an(B
15)

[W
ilson97]

N
O

T
E

S
:

•
T

his
is

the
optim

al
peptide

for
tw

o
C

T
L

clones
that

recognize
this

epitope
in

the
context

of
tw

o
different

H
LA

m
olecules,C

w
4

and
B

15
•

P
redom

inant
form

in
proviral

D
N

A
of

the
individual

w
ith

B
15

restricted
C

T
L

w
as

S
F

T
C

G
G

E
F

F
and

this
w

as
recognized

•
R

ecognition
ofa

m
inor

autologous
variant(S

F
N

C
R

G
E

F
F

)
from

the
B

15
donor

w
as

greatly
reduced

gp120(375-383
IIIB

)
gp120(379-387)

S
F

N
C

G
G

E
F

F
H

IV
-1

infection
hum

an(C
w

4)
[W

ilson97]

N
O

T
E

S
:

•
T

his
is

the
optim

al
peptide

for
tw

o
C

T
L

clones
that

recognize
this

epitope
in

the
context

of
tw

o
different

H
LA

m
olecules,C

w
4

and
B

15
•

O
nly

one
form

(T
F

N
C

G
G

E
F

F
)

w
as

found
in

the
C

w
4

donor
and

this
form

reacted
w

ith
the

C
T

L
line

sim
ilarly

to
the

IIIB
peptide

gp120(376-384
IIIB

)
gp120(380-388)

F
N

C
G

G
E

F
F

Y
H

IV
-1

infection
hum

an(A
29)

[W
ilson97]

N
O

T
E

S
:

•
T

his
is

the
optim

alpeptide
for

tw
o

C
T

L
clones

derived
from

tw
o

differentdonors
•

F
N

C
R

G
E

F
F

Y
and

F
N

C
R

G
G

F
F

Y
are

m
ajorand

m
inorautologous

variants
in

one
ofthe

donors,and
show

ed
reduced

or
no

stim
ulatory

activity
for

C
T

L
from

the
host

•
T

he
IIIB

form
and

the
form

F
N

C
A

G
E

F
F

Y
w

ere
present

in
the

other
donor,

and
the

C
T

L
line

had
reduced

activity
w

ith
the

F
N

C
A

G
E

F
F

Y
form

relative
to

the
index

peptide

gp120(376-384
LA

I)
gp120(380-388)

F
N

C
G

G
E

F
F

Y
H

IV
-1

infection
hum

an(A
29)

[B
rander96]

N
O

T
E

S
:

•
C

.W
ilson,in

press
in

J.V
irol.



H
IV

C
T

L
E

pitopes

I-A
-87

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

gp120(381-392
B

R
U

)
gp120(380-391)

K
N

C
G

G
E

F
F

Y
C

N
S

H
IV

-1
infection

hum
an(A

2)
[D

adaglio91]

N
O

T
E

S
:

•
D

efined
through

blocking
C

T
L

activity,and
E

nv
deletions

gp120(385-393)
gp120(387-395))

F
Y

C
N

T
T

Q
LF

H
IV

-1
infection

hum
an(A

*2402)
[IkedaM

oore97]
N

O
T

E
S

:
•

D
efined

using
reverse

im
m

unogenetics
–

59
H

LA
-A

*2402
binding

peptides
w

ere
predicted

by
searching

forA
*2402

anchors
in

H
IV

proteins,(Tyr
at2,and

P
he,Leu

or
Ile

atthe
C

term
)

–
53

ofthe
59

peptides
bound

A
*2402

•
T

his
peptide

induced
C

T
L

in
1/4

H
IV

-1+
people

tested
•

F
Y

C
N

T
T

Q
LF

bound
to

A
*2402

strongly,the
epitope

can
be

processed
in

a
vaccinia

constructand
presented

–
tw

o
specific

C
T

L
clones

w
ere

obtained

gp120(377-387)
gp120(381-391)

N
S

G
G

E
F

F
Y

S
N

S
hum

an(A
2)

[H
ickling90]

N
O

T
E

S
:

•
P

eptides
recognized

by
class

Irestricted
C

T
L

can
bind

to
class

II

gp120(421-440
LA

I)
gp120(417-436)

LP
C

R
IK

Q
F

IN
M

W
Q

E
V

G
K

A
M

Y
H

IV
-1

infection
hum

an(A
2)

[D
adaglio91]

N
O

T
E

S
:

•
D

efined
through

blocking
C

T
L

activity,and
E

nv
deletions

gp120(410-429
H

3D
C

G
)

gp120(417-430)
LP

C
R

IK
Q

F
IN

M
W

Q
E

H
IV

-1
infection

hum
an(D

R
4

C
D

4+
)

[S
iliciano88]

N
O

T
E

S
:

•
C

D
4+

C
T

L
restricted

by
class

IIH
LA

-D
R

4,targets
prim

ed
by

C
D

4
m

ediated
uptake

ofgp120

gp120(424-432
H

X
B

2)
gp120(420-428)

R
IK

Q
IIN

M
W

hum
an(A

32)
[H

arrer96b]

gp120(424-432
LA

I)
gp120(420-428)

R
IK

Q
F

IN
M

W
H

IV
-1

infection
hum

an(A
32)

[R
ay98]

N
O

T
E

S
:

•
A

utologous
virus

w
as

used
to

detectC
T

L
in

tw
o

individuals,and
in

both
cases

strain-specific
autologous

C
T

L
w

ere
found

•
T

he
autologous

epitope
sequence

w
as

R
IK

Q
IIN

M
W

,M
N

and
R

F
w

ere
K

IK
Q

F
IN

M
W

and
R

IK
Q

F
V

N
M

W
respec-

tively,and
allw

ere
reactive

w
ith

C
T

L
clones



H
IV

C
T

L
E

pitopes

I-A
-88

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

vaccinia
IIIB

gp160
m

urine(H
-2 a,b
,f)

[S
hirai92]

N
O

T
E

S
:

•
In

a
m

urine
system

m
ultiple

class
Im

olecules
can

presentto
C

T
L

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

into95]

N
O

T
E

S
:

•
C

T
L

and
T

helper
cellreactivity

in
healthcare

w
orkers

exposed
to

H
IV

gp120(M
N

)
gp120(422-437)

K
Q

IIN
M

W
Q

E
V

G
K

A
M

Y
A

H
IV

-1
infection

chim
panzee

[Lubeck97]
N

O
T

E
S

:
•

E
pitope-specific

C
T

L
detected

in
chim

panzees
im

m
unized

w
ith

adenovirus-H
IV

-1
M

N
gp160

recom
binant

•
C

T
L

response
m

ay
accountfor

protection
againstsubsequentH

IV
-1

S
F

2
challenge

in
a

chim
panzee

lacking
neutral-

izing
antibodies

•
H

elper
and

cytotoxic
T

cells
can

be
stim

ulated
by

this
peptide

(T
1)

gp120(421-440
LA

I)
gp120(422-436)

K
Q

F
IN

M
W

Q
E

V
G

K
A

M
Y

H
IV

-1
infection

hum
an(A

2)
[D

adaglio91]

N
O

T
E

S
:

•
D

efined
through

blocking
C

T
L

activity,and
E

nv
deletions

gp120(428-443
IIIB

)
gp120(422-437)

K
Q

IIN
M

W
Q

E
V

G
K

A
M

Y
A

H
IV

-1
infection

hum
an(A

2)
[C

lerici91]

N
O

T
E

S
:

•
H

elper
and

cytotoxic
T

cells
can

be
stim

ulated
by

this
peptide

(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

-1
infection

hum
an(A

2)
[C

ease87]

N
O

T
E

S
:

•
H

elper
and

cytotoxic
T

cells
can

be
stim

ulated
by

this
peptide

(T
1)



H
IV

C
T

L
E

pitopes

I-A
-89

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

gp120(439-458
IIIB

)
gp120(433-452)

K
A

M
YA

P
P

IS
G

Q
IR

C
S

S
N

IT
G

H
IV

-1
P

r55gag
V

LP
w

ith
gp120

or
V

3+
C

D
4

linear
dom

ains

M
acaca

m
ulatta

[W
agner98]

N
O

T
E

S
:

•
A

V
LP

is
a

non-infectious
virus

like
particle

self-assem
bled

from
H

IV
P

r55
gag

–
m

acaques
w

ere
im

m
unized

w
ith

V
LP

s
bound

to
eithergp120

orV
3+

C
D

4
lineardom

ains
–

gag
and

env
specific

C
T

L
w

ere
stim

ulated
in

each
case,and

A
b

response
to

gag
and

gp120
and

w
as

elicited,butthe
gp120

neutralizing
response

occurred
only

w
ith

w
hole

gp120,
notV

3+
C

D
4

–
despite

the
C

T
L

and
A

b
response,im

m
unized

m
acaques

w
ere

infected
by

intervenous
challenge

w
ith

S
H

IV
chim

eric
challenge

stock
•

C
T

L
specific

for
this

epitope
could

be
found

both
before

and
after

S
H

IV
challenge

gp120(431-440)
gp120(435-444)

M
YA

P
P

IG
G

Q
I

synthetic
peptide

m
urine(H

-2K
d)

[D
uarte96]

N
O

T
E

S
:

•
Tolerization

ofC
T

L
response

w
ith

continued
adm

inistration
ofsoluble

peptide

gp120(494-513
B

R
U

)
gp120(491-510)

V
K

IE
P

LG
VA

P
T

K
A

K
R

R
V

V
Q

R
H

IV
-1

infection
hum

an(A
2)

[D
adaglio91]

N
O

T
E

S
:

•
D

efined
through

blocking
C

T
L

activity,and
E

nv
deletions

gp120(IIIB
)

gp120
gp120

or
gp160

D
N

A
vaccine

R
hesus

m
onkeys

[S
hiver97]

N
O

T
E

S
:

•
D

N
A

vaccinations
ofR

hesus
m

onkeys
w

ith
a

gp120
or

gp160
D

N
A

vaccine
elicited

a
strong

C
D

8
cytotoxic

T
cell

response

gp160
gp120

polyclonal
H

IV
-1

infection
M

acaca
nem

estrina
[K

ent97b]
N

O
T

E
S

:
•

M
acaques

can
be

infected
w

ith
H

IV,and
clearthe

infection
w

ithin
6

m
onths,so

itis
ofinterestto

exam
ine

theirinitial
im

m
une

response
•

A
strong

C
T

L
response

againstenv,poland
gag

antigens
can

be
detected

•
T

he
C

T
L

response
peaked

by
4

w
eeks

and
declined

dram
atically

by
8

w
eeks

•
T

he
response

in
the

lym
ph

nodes
and

peripheralblood
w

as
com

parable



H
IV

C
T

L
E

pitopes

I-A
-90

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

gp160
gp120

D
N

A
gag/pol,

vif,
and

env
vaccine

m
urine

[K
im

97]

N
O

T
E

S
:

•
A

gag/pol,
vif

or
env

D
N

A
vaccine,

w
hen

delivered
in

conjuction
w

ith
the

plasm
id

encoding
the

co-stim
ulatory

m
olecules

B
7

and
IL-12,gave

a
dram

atic
increase

in
both

the
cytotoxic

and
proliferative

responses
in

m
ice

•
W

hen
IL-12

w
as

present,C
T

L
response

could
be

detected
even

w
ithout
in

vitro
stim

ulation

gp160(env)
gp120

D
N

A
gag/pol,

and
env

vaccine
m

urine
[K

im
97b]

N
O

T
E

S
:

•
A

gag/polorenv
D

N
A

vaccine,w
hen

delivered
in

conjuction
w

ith
the

plasm
id

encoding
the

co-stim
ulatory

m
olecules

C
D

86,gave
a

dram
atic

increase
in

both
the

cytotoxic
and

proliferative
responses

in
m

ice
•

W
hen

C
D

86
w

as
present,C

T
L

response
could

be
detected

even
w

ithout
in

vitro
stim

ulation

gp120(gp160
H

X
B

c2)
gp120

polyclonal
gp160

D
N

A
vac-

cine,
env

protein
boost

M
acaca

m
ulatta

[Letvin97]

N
O

T
E

S
:

•
Vaccination

of
M

acaques
m

ulatta
(R

hesus
m

onkeys)
w

ith
a

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(env
M

N
)

gp120
polyclonal

env
+

rev
M

N
D

N
A

vaccine
hum

an
[M

acG
regor98]

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

•
T

he
C

T
L

response
to

gp120
w

as
enhanced

in
0/4

patients
in

the
30

µ
g

group,2/3
patients

in
the

100µg
group,and

0/3
in

the
300µ

g
group

–
but

the
non-responding

patients
in

the
300
µ

g
group

had
a

strong
C

T
L

response
prior

to
vaccination,and

the
C

T
L

results
are

inconclusive



H
IV

C
T

L
E

pitopes

I-A
-91

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

gp120(env
IIIB

)
gp120

H
IV

infection
hum

an
[T

rickett98]
N

O
T

E
S

:
•

12
H

IV
-1

infected
patients

w
ere

re-infused
w

ith
their

ow
n

lym
phocytes,cryopreserved

from
an

earlier
tim

e
pointin

the
infection

•
Im

provem
entin

C
D

4+
and

C
D

8+
T

cells
w

as
seen

in
7/12,and

an
increase

in
the

C
T

L
response

to
E

nv
w

as
seen

in
one

patient

gp120(env
LA

I)
gp120

H
IV

infection
hum

an
[Legrand97]

N
O

T
E

S
:

•
17

recently
infected

patients
w

ere
tested

for
C

T
L

response
to

H
IV

proteins
E

nv,G
ag,P

ol,R
ev,N

ef,V
ifand

Tat
•

A
n

early
response

(w
ithin

a
m

onth
follow

ing
P

I)
w

as
noted

in
87%

ofthe
subjects

to
G

ag,75%
to

E
nv,and

50%
to

N
ef

•
E

arly
responses

to
P

ol,R
ev,V

ifand
Tatw

ere
rare

gp120(env
LA

I)
H

IV
infection

hum
an

[C
orey98]

N
O

T
E

S
:

•
Vaccinia-naive

subjects
w

ere
vaccinated

w
ith

vaccinia-gp160
LA

I
and

boosted
w

ith
gp120

S
F

2,
LA

I,
M

N
,

or
160

M
N

•
26/51

had
an

anti-E
nv

C
T

L
response,and

those
thatw

ere
boosted

w
ith

gp120
tended

to
produce

A
bs

thatneutralized
autologous

laboratory
strains

w
ith

som
e

cross-reactivity

E
nv(env

IIIB
)

H
IV

-1
infection

hum
an

[B
etts97]

N
O

T
E

S
:

•
6/8

individuals
from

Z
am

bia
infected

w
ith

C
clade

virus
had

C
T

L
thatw

ere
able

to
m

ake
response

to
B

clade
H

IV
-1

IIIB
vaccinia

expressed
G

ag,P
oland

E
nv

proteins
•

A
vigorous

cross-clade
response

w
as

not
lim

ited
to

a
particular

protein,
and

the
level

of
recognition

of
different

proteins
varied

am
ong

the
six

patients



H
IV

C
T

L
E

pitopes

I-A
-92

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

E
nv

H
IV

-1
infection

hum
an

[D
eM

aria97]
N

O
T

E
S

:
•

C
D

3+
cells

thatalso
carry

a
naturalkiller

cellreceptor
(N

K
R

+
)

can
exhibitdow

n
regulation

ofT-cellfunction
•

A
nti-N

K
R

IgM
M

A
b

m
asked

this
inhibitory

function
and

increased
H

IV
-1

specific
C

T
L

activity
in

phytohem
agglutinin-activated

P
B

M
C

cultured
in

the
presence

of
IL-2

from
3/5

patients,
and

in
one

other
case

anti-N
K

R
M

A
b

broughtH
IV

-1
specific

C
T

L
activity

to
detectable

levels

E
nv

D
N

A
vaccine

pC
M

V
160/R

ev
m

urine(H
-2 d)

[Ishii97]

N
O

T
E

S
:

•
pC

M
V

160/R
ev

is
a

D
N

A
vaccine

candidate
carrying

gp160
and

R
ev

linked
to

a
cytom

egalovirus
(C

M
V

prom
otor)


