
H
IV

C
T

L
E

pitopes

I-A
-18

D
E

C
98

Table
2: p

24
Location

W
E

A
U

S
equence

Im
m

unogen
S

pecies(H
LA

)
R

eferences

p24(132-140
S

F
2)

p24(1-6)
N

Y
P

IV
Q

N
L

H
IV

-1
infection

hum
an(A

*2402)
[IkedaM

oore97]
N

O
T

E
S

:
•

T
he

epitope
starts

in
p17

and
ends

in
p24

•
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

•
N

Y
P

IV
Q

N
L

bound
to

A
*2402

w
ith

m
edium

strength,
the

epitope
can

be
processed

in
a

vaccinia
construct

and
presented

–
tw

o
specific

C
T

L
clones

w
ere

obtained

p24(140-152
IIIB

)
p24(8-20)

G
Q

M
V

H
Q

A
IS

P
R

T
L

H
IV

-1
infection

hum
an(C

w
3)

[Littaua91]
N

O
T

E
S

:
•

F
ine

specificity
ofhum

an
C

w
3

restricted
G

ag
C

T
L

epitope

p24(140-159)
p24(8-27)

G
Q

M
V

H
Q

A
IS

P
R

T
LN

A
W

V
K

V
V

H
IV

-1
infection

hum
an(B

14)
[M

usey97]
N

O
T

E
S

:
•

C
T

L
specific

for
this

epitope
w

ere
found

in
the

peripheralblood
butnotcervicalm

ucosa
ofone

donor

p24(143-164
B

H
10)

p24(11-32)
V

H
Q

A
IS

P
R

T
LN

A
W

V
K

V
V

-
E

E
K

A
F

H
IV

-1
infection

hum
an(B

w
57)

[Johnson91]

N
O

T
E

S
:

•
G

ag
C

T
L

response
studied

in
three

individuals

p24(145-155
LA

I)
p24(13-23)

Q
A

IS
P

R
T

LN
A

W
hum

an(A
5)

[K
uraneP

erC
om

]

p24(147-155
IIIB

)
p24(15-23)

IS
P

R
T

LN
A

W
H

IV
-1

infection
hum

an(B
*5801,

B
*57)

[G
oulder96]

N
O

T
E

S
:

•
F

ive
slow

progressors
m

ade
a

response
to

this
epitope,and

in
tw

o
itw

as
the

dom
inantresponse

•
P

eptide
defined

on
the

basis
ofB

*5801
binding

m
otif,yetnotcross-restricted

exceptathigh
concentrations



H
IV

C
T

L
E

pitopes

I-A
-19

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

p24(148-156)
p24(16-24)

S
P

R
T

LN
A

W
V

hum
an(B

7)
[B

rander97]
N

O
T

E
S

:
•

O
ptim

alpeptide
m

apped
by

titration,per.
com

m
.

from
D

.Lew
insohn

to
C

.B
rander

and
B

.W
alker

p24(151-159)
p24(19-27)

T
LN

A
W

V
K

V
V

H
IV

-1
infection

hum
an(A

2)
[P

arker92,
P

arker94]
N

O
T

E
S

:
•

S
tudy

ofsequence
m

otifs
preferred

for
peptide

binding
to

class
IH

LA
-A

2

p24(153-174
B

H
10)

p24(21-42)
N

A
W

V
K

V
V

E
E

K
A

F
S

P
E

V
I-

P
M

F
S

A
H

IV
-1

infection
hum

an(B
w

57)
[Johnson91]

N
O

T
E

S
:

•
G

ag
C

T
L

response
studied

in
three

individuals

p24(153-172
S

F
2)

p24(21-40)
N

A
W

V
K

V
V

E
E

K
A

F
S

P
E

V
IP

M
F

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

•
12

subjects
had

C
T

L
thatcould

recognize
vaccinia

expressed
LA

Igag
•

O
ne

ofthese
12

had
C

T
L

response
to

this
peptide

•
T

he
responding

subjectw
as

H
LA

-A
2,B

21

p24(153-172
S

F
2)

p24(21-40)
N

A
W

V
K

V
V

E
E

K
A

F
S

P
E

V
IP

M
F

H
IV

-1
P

r55gag
V

LP
w

ith
anchored

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

[W
agner98]

•
C

T
L

specific
for

this
epitope

could
be

found
both

before
and

after
S

H
IV

challenge

p24(160-179)
p24(28-47)

E
E

K
A

F
S

P
E

V
IP

M
F

S
A

LS
E

G
A

H
IV

-1
infection

hum
an(B

27)
[M

usey97]
N

O
T

E
S

:
•

C
ervicaland

peripheralblood
derived

C
T

L
clones

from
an

H
IV

infected
w

om
an

recognized
this

epitope



H
IV

C
T

L
E

pitopes

I-A
-20

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

p24(162-172
LA

I)
p24(30-40)

K
A

F
S

P
E

V
IP

M
F

H
IV

-1
infection

hum
an(B

*57)
[G

oulder96]
N

O
T

E
S

:
•

T
his

peptide
w

as
recognized

by
C

T
L

from
five

slow
progressors

•
P

eptide
defined

on
the

basis
ofB

*5801
binding

m
otif,yetnotcross-restricted

exceptathigh
concentrations

•
T

his
epitope

is
highly

conserved

p24(163-182)
p24(31-50)

A
F

S
P

E
V

IP
M

F
S

A
LS

E
G

A
T

P
Q

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

p24(163-182
S

F
2)

p24(31-50)
A

F
S

P
E

V
IP

M
F

S
A

LS
E

G
A

T
P

Q
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

•
12

subjects
had

C
T

L
thatcould

recognize
vaccinia

expressed
LA

Igag
•

O
ne

ofthese
12

had
C

T
L

response
to

this
peptide

•
T

he
responding

subjectw
as

H
LA

-A
2,B

21

p24(163-182
S

F
2)

p24(31-50)
A

F
S

P
E

V
IP

M
F

S
A

LS
E

G
A

T
P

Q
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

p24(167-175
LA

I)
p24(35-43)

E
V

IP
M

F
S

A
L

hum
an(A

26)
[G

oulder96b]
N

O
T

E
S

:
•

Identified
as

optim
alepitope

w
ithin

G
ag

sequence
A

F
S

P
E

V
IP

M
F

S
A

LS
E

G
AT

P
Q

•
R

elatively
conserved

epitope
w

ithin
B

clade
and

in
other

clades
•

S
uspected

binding
m

otiffor
H

LA
-A

26
includes

T
or

V
anchor

atposition
2,negative

charge
atposition

1

p24(168-175
LA

I)
p24(36-43)

V
IP

M
F

S
A

L
hum

an(C
w

*0102)
[G

oulder97f]



H
IV

C
T

L
E

pitopes

I-A
-21

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

p24(169-184
LA

I)
p24(37-52)

IP
M

F
S

A
LS

E
G

AT
P

Q
D

L
H

IV
-1

infection
hum

an(B
12(44))

[B
useyne93]

N
O

T
E

S
:

•
C

lustering
ofG

ag
p24

C
T

L
epitopes

recognized
in

29
H

IV
infected

people

p24(173-192
S

F
2)

p24(41-60)
S

A
LS

E
G

AT
P

Q
D

LN
T

M
LN

T
V

G
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
•

12
subjects

had
C

T
L

thatcould
recognize

vaccinia
expressed

LA
Igag

•
T

hree
ofthese

12
had

C
T

L
response

to
this

peptide
•

T
he

responding
subjects

w
ere

H
LA

-A
3,A

32,B
7,B

14;and
H

LA
-A

2,A
3,B

14,B
44

p24(173-192
S

F
2)

p24(41-60)
S

A
LS

E
G

AT
P

Q
D

LN
T

M
LN

T
V

G
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

p24(173-194
B

H
10)

p24(41-62)
S

A
LS

E
G

AT
P

Q
D

LN
T

M
LN

-
T

V
G

G
H

H
IV

-1
infection

hum
an(B

14)
[Johnson91]

N
O

T
E

S
:

•
G

ag
C

T
L

response
studied

in
three

individuals

p24(173-192)
p24(41-60)

S
A

LS
E

G
AT

P
Q

D
LN

M
M

LN
IV

G
H

IV
-1

infection
hum

an(B
*8101)

N
O

T
E

S
:

•
C

lade
A

epitope,per.
com

m
.

S
.R

ow
land-Jones

p24(181-192)
p24(47-58)

C
T

P
Y

D
IN

Q
M

LN
C

?
H

IV
-2

infection
hum

an(B
58)

[B
ertolettiP

erC
om

m
98]

N
O

T
E

S
:

•
H

IV
-2

epitope
defined

from
an

infection
in

the
G

am
bia,B

ertoletti,P
er.

C
om

m

p24(180-187
IIIB

)
p24(48-55)

T
P

Q
D

LN
T

M
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



H
IV

C
T

L
E

pitopes

I-A
-22

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

p24(181-189)
p24(49-57)

P
Q

D
LN

T
M

LN
H

IV
-1

infection
hum

an(B
14)

[Lubaki97]
N

O
T

E
S

:
•

82
H

IV
-1-specific

C
T

L
clones

from
5

long
term

non-progressors
w

ere
isolated

and
analyzed

for
breadth

ofresponse
•

A
sustained

G
ag,E

nv
and

N
efresponse

w
as

observed,and
clones

w
ere

restricted
by

m
ultiple

H
LA

epitopes,indicating
a

polyclonalresponse
•

D
espite

this
being

a
w

elldefined
conserved

epitope,none
ofthe

11
gag-specific

clones
from

a
B

-14
positive

subject
could

recognize
either

itor
p24

R
A

E
Q

A
S

Q
E

V
(C

.B
rander

reported
this

is
actually

a
C

w
8

epitope)

p24(183-202
S

F
2)

p24(51-70)
D

LN
T

M
LN

T
V

G
G

H
Q

A
A

M
Q

M
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

•
12

subjects
had

C
T

L
thatcould

recognize
vaccinia

expressed
LA

Igag
•

O
ne

ofthese
12

had
C

T
L

response
to

this
peptide

•
T

he
responding

subjectw
as

H
LA

-A
26,A

30,B
38

p24(183-191
LA

I)
p24(51-59)

D
LN

T
M

LN
T

V
H

IV
-1

infection
hum

an(B
14)

[M
cM

ichael94]
N

O
T

E
S

:
•

R
eview

ofH
IV

C
T

L
epitopes

–
defined

by
B

14
m

otiffound
w

ithin
a

larger
peptide

p24(183-191
LA

I)
p24(51-59)

D
LN

T
M

LN
T

V
H

IV
-1

infection
hum

an(B
14?)

[N
ixon88,

Johnson92]
N

O
T

E
S

:
•

N
o

m
inim

alepitope
show

n,could
possibly

be
H

LA
-C

w
4

(C
.B

rander,per.
com

m
.)

p24
p24(51-59)

D
LN

T
M

LN
T

V
H

IV
-1

exposure
hum

an(B
14)

[R
ow

landJones98]
N

O
T

E
S

:
•

A
C

T
L

response
w

as
found

in
exposed

but
uninfected

prostitutes
from

N
airobi

using
previously

defined
B

clade
epitopes

that
tended

to
be

conserved
in

A
and

D
clades

–
such

cross-reactivity
could

protect
against

both
A

and
D

and
confer

protection
in

N
airobiw

here
both

subtypes
are

circulating
•

T
he

A
subtype

consensus
is

identicalto
the

B
clade

epitope
•

T
he

D
subtype

consensus
is

dLN
m

M
LN

iV



H
IV

C
T

L
E

pitopes

I-A
-23

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

p24(193-214
B

H
10)

p24(61-82)
G

H
Q

A
A

M
Q

M
LK

E
T

IN
E

E
A

-
A

E
W

D
R

H
IV

-1
infection

hum
an(B

w
52)

[Johnson91]

N
O

T
E

S
:

•
G

ag
C

T
L

response
studied

in
three

individuals

p24(193-212
S

F
2)

p24(61-80)
G

H
Q

A
A

M
Q

M
K

E
T

IN
E

E
A

A
E

W
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
•

12
subjects

had
C

T
L

thatcould
recognize

vaccinia
expressed

LA
Igag

•
O

ne
ofthese

12
had

C
T

L
response

to
this

peptide
•

T
he

responding
subjectw

as
H

LA
-A

26,A
30,B

38

p24(193-203
B

R
U

)
p24(61-71)

G
H

Q
A

A
M

Q
M

LK
E

H
IV

-1
infection

hum
an(A

2)
[C

laverie88]

N
O

T
E

S
:

•
1

of4
epitopes

firstpredicted,then
show

n
to

stim
ulate

H
LA

-A
2

restricted
C

T
L

line

p24(193-201
LA

I)
p24(61-69)

G
H

Q
A

A
M

Q
M

L
hum

an(B
39)

[K
uraneP

erC
om

]
N

O
T

E
S

:
•

O
ptim

alpeptide
defined

by
titration,I.K

urane
and

K
.W

est,pers.
com

m
.

p24(194-202
LA

I)
p24(62-70)

H
Q

A
A

M
Q

M
LK

hum
an(B

52)
[B

rander96]
N

O
T

E
S

:
•

P.G
oulder,pers.

com
m

.

p24(199-207
S

F
2)

p24(65-73)
A

M
Q

M
LK

E
T

I
D

N
A

plasm
id

im
m

unization
m

urine(H
-2K

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)

p55gag
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



H
IV

C
T

L
E

pitopes

I-A
-24

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

p24(199-207
S

F
2)

p24(65-73)
A

M
Q

M
LK

E
T

I
vaccinia

expressing
gag

and
pol

m
urine(H

-2K
d)

[D
oe97]

N
O

T
E

S
:

•
Im

m
unodom

inantm
urine

C
T

L
response

to
this

peptide
observed

after
im

m
unization

w
ith

vaccine
V

V
gagpol

•
O

ptim
alpeptide

w
as

defined

p24(203-212)
p24(71-80)

E
T

IN
E

E
A

A
E

W
H

IV
-1

infection
hum

an(A
25)

[K
lenerm

an96]
N

O
T

E
S

:
•

T
he

epitope
w

as
defined

through
directstim

ulation
ofP

B
M

C
w

ith
20-m

er
peptides

•
Itis

in
a

conserved
region,E

T
IN

E
E

A
A

E
W

is
found

in
m

ostB
,D

,and
E

subtype
isolates

•
D

T
IN

E
E

A
A

E
W

is
found

in
A

and
som

e
D

subtype
sequences

p24(203-212)
p24(71-80)

E
T

IN
E

E
A

A
E

W
H

IV
-1

infection
hum

an(A
25)

[vanB
aalen96]

N
O

T
E

S
:

•
C

onserved
betw

een
B

and
D

subtypes,variable
in

other
clades;a

consensus
ofclades

A
,C

,F,G
,and

H
and

a
peptide

ofH
IV

-2R
O

D
over

this
region

w
ere

notrecognized
by

C
T

L
recognizing

the
index

peptide

p24(203-222
S

F
2)

p24(71-90)
E

T
IN

E
E

A
A

E
W

D
R

V
H

P
V

V
H

A
G

P
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
•

12
subjects

had
C

T
L

thatcould
recognize

vaccinia
expressed

LA
Igag

•
O

ne
ofthese

12
had

C
T

L
response

to
this

peptide
•

T
he

responding
subjectw

as
H

LA
-A

2,B
21

p24(215-223
IIIB

)
p24(83-92)

V
H

P
V

H
A

G
P

IA
H

IV
-1

infection
hum

an(B
55)

[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

•
LH

P
V

H
A

G
P

VA
,a

variantfound
in

H
IV

-1
P

H
136,w

as
also

recognized
•

LH
P

V
H

A
G

P
IA

,a
variantfound

in
H

IV
-1

R
F,w

as
also

recognized
•

LH
P

V
H

A
G

P
IT,a

variantfound
in

H
IV

-1
M

N
,w

as
also

recognized
•

LH
P

A
Q

A
G

P
IA

,a
variantfound

in
H

IV
-1

JH
3,w

as
recognized

athigh
peptide

concentrations



H
IV

C
T

L
E

pitopes

I-A
-25

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

p24(219-233
B

R
U

)
p24(87-101)

H
A

G
P

IA
P

G
Q

M
R

E
P

R
G

H
IV

-1
infection

hum
an(A

2)
[C

laverie88]

N
O

T
E

S
:

•
1

of4
epitopes

predicted
then

show
n

to
stim

ulate
H

LA
-A

2
restricted

C
T

L
line

p24(223-242
S

F
2)

p24(91-110)
IA

P
G

Q
M

R
E

P
R

G
S

D
IA

G
T

T
S

T
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
•

12
subjects

had
C

T
L

thatcould
recognize

vaccinia
expressed

LA
Igag

•
O

ne
ofthese

12
had

C
T

L
response

to
this

peptide
•

T
he

responding
subjectw

as
H

LA
-A

2,A
24,B

13,B
35

p24(233-252
S

F
2)

p24(101-120)
G

S
D

IA
G

T
T

S
T

LQ
E

Q
IG

W
M

T
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

•
12

subjects
had

C
T

L
thatcould

recognize
vaccinia

expressed
LA

Igag
•

O
ne

ofthese
12

had
C

T
L

response
to

this
peptide

•
T

he
responding

subjectw
as

H
LA

-A
26,A

30,B
38

p24(240-249
LA

I)
p24(108-117)

T
S

T
LQ

E
Q

IG
W

H
IV

-1
infection

hum
an(B

*57,
B

*5801)
[G

oulder96]

N
O

T
E

S
:

•
R

esponse
to

this
epitope

w
as

found
in

4
slow

progressing
H

LA
-B

*57
individuals,in

2
itw

as
dom

inantorvery
strong

•
F

or
one

donor
(from

Z
im

babw
e)

this
w

as
defined

as
the

optim
alpeptide

•
T

his
epitope

can
be

presented
in

the
contextofthe

closely
related

H
LA

m
olecules

B
*5801

and
B

*57

p24(241-250)
p24(108-117)

T
S

T
V

E
E

Q
Q

W
H

IV
-2

infection
hum

an(B
58)

[B
ertolettiP

erC
om

m
98]

N
O

T
E

S
:

•
H

IV
-2

epitope
defined

from
an

infection
in

the
G

am
bia,B

ertoletti,P
er.

C
om

m
•

A
llH

IV
-2

sequences
from

the
database

are
T

S
T

V
E

E
Q

IQ
W

in
this

region,notT
S

T
V

E
E

Q
Q

W



H
IV

C
T

L
E

pitopes

I-A
-26

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

p24(253-274
B

H
10)

p24(121-142)
N

P
P

IP
V

G
E

IY
K

R
W

IILG
LN

K
IV

H
IV

-1
infection

hum
an(B

8)
[Johnson91]

N
O

T
E

S
:

•
G

ag
C

T
L

response
studied

in
three

individuals

p24(253-272)
p24(121-140)

N
P

P
IP

V
G

E
IY

K
R

W
IILG

LN
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

p24(253-272
S

F
2)

p24(121-140)
N

P
P

IP
V

G
E

IY
K

R
W

IILG
LN

K
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

•
12

subjects
had

C
T

L
thatcould

recognize
vaccinia

expressed
LA

Igag
•

Tw
o

ofthese
12

had
C

T
L

response
to

this
peptide

•
T

he
responding

subjects
w

ere
H

LA
-A

2,A
3,B

8,B
62,and

H
LA

-A
1,B

8,B
18

p24(253-272
S

F
2)

p24(121-140)
N

P
P

IP
G

E
IK

R
W

IILG
N

IK
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

p24(253-267)
p24(121-135)

N
P

P
IP

V
G

E
IY

K
R

W
II

H
IV

-1
infection

hum
an(B

8)
[G

otch90]
N

O
T

E
S

:
•

H
igh

frequency
ofm

em
ory

and
effector

G
ag

specific
C

T
L

p24(255-274
S

F
2)

p24(121-140)
N

P
P

IP
V

G
E

IY
K

R
W

IILG
LN

K
H

IV
-1

infection
hum

an
[vanB

aalen93]
N

O
T

E
S

:
•

G
ag

C
T

L
epitope

precursor
frequencies

w
ere

estim
ated

and
peptide

m
apping

w
as

perform
ed



H
IV

C
T

L
E

pitopes

I-A
-27

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

p24(255-274
S

F
2)

p24(121-135)
N

P
P

IP
V

G
E

IY
K

R
W

II
H

IV
-1

infection
hum

an(B
8)

[P
hillips91,

G
oulder97e]

N
O

T
E

S
:

•
Longitudinal

study
of

C
T

L
escape

m
utants

–
little

variation
w

as
observed

in
the

im
m

unodom
inant

B
27

epitope,
relative

to
B

8
epitopes,w

hich
varied

over
tim

e,in
people

w
ith

the
appropriate

H
LA

types
•

[G
oulder97e]is

a
review

ofim
m

une
escape

thatpoints
outthatthere

m
ay

be
a

protective
effectassociated

w
ith

B
27,

and
thatH

LA
-B

8
individuals

tend
to

progress
m

ore
rapidly

than
H

LA
B

27
patients

p24(260-268
LA

I)
p24(122-130)

P
P

IP
V

G
D

IY
H

IV
-1

or
-2

infection
hum

an(B
35)

[R
ow

landJones95]

N
O

T
E

S
:

•
D

efined
as

m
inim

alpeptide
by

titration
curve,P

P
IP

V
G

E
IY

and
H

IV
-2

form
N

P
V

P
V

G
N

IY
are

also
recognized

p24(260-268
LA

I)
p24(122-130)

P
P

IP
V

G
D

IY
none

hum
an(B

35)
[Lalvani97]

N
O

T
E

S
:

•
A

peptide
based

protocolw
as

optim
ized

for
restim

ulation
ofC

T
Lp

using
optim

ized
peptide

and
IL-7

concentrations
–

im
portantly

this
protocoldoes

not
stim

ulate
a

prim
ary

response,
only

secondary
–

peptide-specific
C

T
Lp

counts
could

be
obtained

via
staining

w
ith

peptide-C
lass

Itetram
ers

•
T

his
peptide

w
as

one
ofthe

B
35

presented
testpeptides

used
in

controlexperim
ents

show
ing

thatthe
assay

gave
no

activity
using

lym
phocytes

from
21

healthy
B

35
seronegative

donors

p24(260-268
LA

I)
p24(122-130)

P
P

IP
V

G
D

IY
H

IV
-1

infection
hum

an(B
35)

[M
cM

ichael94]
N

O
T

E
S

:
•

R
eview

ofH
IV

C
T

L
epitopes

p24(256-270
LA

I)
p24(124-138)

IP
V

G
E

IY
K

R
W

IILG
L

H
IV

-1
infection

hum
an(B

8)
[B

useyne93]
N

O
T

E
S

:
•

C
lustering

ofG
ag

p24
C

T
L

epitopes
recognized

in
29

H
IV

infected
people

p24(261-269)
p24(127-135)

G
E

IY
K

R
W

II
H

IV
-1

infection
hum

an(B
8)

[S
utton93]

N
O

T
E

S
:

•
P

redicted
epitope

based
on

B
8

binding
m

otifs,from
larger

peptide
N

P
P

IP
V

G
E

IY
K

R
W

II



H
IV

C
T

L
E

pitopes

I-A
-28

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

p24(259-267
LA

I)
p24(127-135)

G
E

IY
K

R
W

II
H

IV
-1

infection
hum

an(B
8)

[K
lenerm

an94]
N

O
T

E
S

:
•

N
aturally

occurring
variantG

D
IY

K
R

W
IIm

ay
actas

antagonist

p24(259-267)
p24(127-135)

G
E

IY
K

R
W

II
H

IV
-1

infection
hum

an(B
8)

[N
ow

ak95]
N

O
T

E
S

:
•

Longitudinalstudy
ofC

T
L

response
and

study
ofim

m
une

escape
–

G
D

IY
K

R
W

IIcould
also

stim
ulate

C
T

L,reactivity
fluctuated

p24(259-267)
p24(127-135)

G
E

IY
K

R
W

II
H

IV
-1

infection
hum

an(B
8)

[M
cA

dam
95]

N
O

T
E

S
:

•
E

quivalentsequence
G

D
IY

K
R

W
IIalso

recognized
by

C
T

L
from

som
e

donors

p24(259-267
S

F
2)

p24(127-135)
G

D
IY

K
R

W
II

H
IV

-1
infection

hum
an(B

*0801)
[M

cA
dam

98]
N

O
T

E
S

:
•

G
D

IY
K

R
W

IIspecific
C

T
L

clone
also

recognized
G

E
IY

K
R

W
II

p24(260-267
LA

I)
p24(128-135)

E
IY

K
R

W
II

hum
an(B

8)
[G

oulder97c]
N

O
T

E
S

:
•

D
efined

in
a

study
ofthe

B
8

binding
m

otif

p24(265-280
B

R
U

)
p24(130-148)

Y
K

R
W

IILG
LN

K
IV

R
M

Y
S

P
T

H
IV

-1
infection

hum
an(B

27)
[D

adaglio91]

N
O

T
E

S
:

•
U

sed
as

a
positive

controlfor
H

LA
specificity

p24(260-269
H

IV
-

2)
p24(131-140)

R
R

W
IQ

LG
LQ

K
hum

an(B
27)

[B
rander96]

N
O

T
E

S
:

•
H

IV
-2,H

LA
-B

*2703,S
.R

ow
land-Jones,pers.

com
m

.



H
IV

C
T

L
E

pitopes

I-A
-29

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

p24(263-270
S

F
2)

p24(129-136)
IY

K
R

W
IIL

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
K

R
W

IIL
bound

to
A

*2402
w

ith
m

edium
strength,the

epitope
can

be
processed

in
a

vaccinia
constructand

presented
–

tw
o

specific
C

T
L

clones
w

ere
obtained

p24(263-272
S

F
2)

p24(129-138)
IY

K
R

W
IILG

L
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

K
R

W
IILG

L
bound

to
A

*2402
w

ith
m

edium
strength,

the
epitope

can
be

processed
in

a
vaccinia

construct
and

presented
–

tw
o

specific
C

T
L

clones
w

ere
obtained

p24(263-284
B

H
10)

p24(131-152)
K

R
W

IILG
LN

K
IV

R
M

Y
S

P
T

S
ILD

H
IV

-1
infection

hum
an(B

w
62)

[Johnson91]

N
O

T
E

S
:

•
G

ag
C

T
L

response
studied

in
three

individuals

p24(265-284
S

F
2)

p24(131-150)
K

R
W

IILG
LN

K
IV

R
M

Y
S

P
T

S
I

H
IV

-1
infection

hum
an(B

w
62?)

[vanB
aalen93]

N
O

T
E

S
:

•
G

ag
C

T
L

epitope
precursor

frequencies
estim

ated

p24(263-282
S

F
2)

p24(131-150)
K

R
W

IILG
LN

K
IV

R
M

Y
S

P
T

S
I

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

•
12

subjects
had

C
T

L
thatcould

recognize
vaccinia

expressed
LA

Igag
•

O
ne

ofthese
12

A
-2

had
C

T
L

response
to

this
peptide

•
T

he
responding

subjectw
as

H
LA

-A
3,A

32,B
51,B

62



H
IV

C
T

L
E

pitopes

I-A
-30

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

p24(266-277)
p24(131-145)

K
R

W
IILG

LN
K

IV
R

M
Y

rec
gag-vaccinia

hum
an(B

27)
[N

ixon88]
N

O
T

E
S

:
•

G
ag

C
T

L
epitope

m
apped

w
ith

rec
gag-vaccinia

and
synthetic

peptides
•

T
his

w
as

the
firstH

IV
-1

epitope
to

be
m

apped

p24(263-277
LA

I)
p24(131-145)

K
R

W
IILG

LN
K

IV
M

R
Y

H
IV

-1
infection

hum
an(A

33)
[B

useyne93]
N

O
T

E
S

:
•

C
lustering

ofG
ag

p24
C

T
L

epitopes
recognized

in
29

H
IV

infected
people

p24(266-277
LA

I)
p24(131-145)

K
R

W
IILG

LN
K

IV
M

R
Y

H
IV

-1
infection

hum
an(B

27)
[M

eyerhans91]
N

O
T

E
S

:
•

Longitudinalstudy
show

ing
persistence

ofepitope
despite

C
T

L
activity

p24(265-279)
p24(131-145)

K
R

W
IILG

LN
K

IV
R

M
Y

H
IV

-1
infection

hum
an(B

27)
[N

ixon90]
N

O
T

E
S

:
•

H
IV

-1
and

H
IV

-2
cross-reactive

C
T

L
clone,highly

conserved
epitope

p24(265-279C
)

p24(131-146)
K

R
W

IILG
LN

K
IV

R
M

Y
C

H
IV

-1
infection

hum
an(B

27)
[B

ouillot89]
N

O
T

E
S

:
•

H
LA

-B
27

restricted
epitope

also
binds

to
H

LA
-A

2
and

H
LA

-B
37

in
solid

phase
assay

p24(265-276)
p24(131-142)

K
R

W
IILG

LN
K

IV
no

C
T

L
show

n
hum

an(B
27)

[Jardetzky91]
N

O
T

E
S

:
•

E
pitope

exam
ined

in
the

contextofpeptide
binding

to
H

LA
-B

27

p24(263-274
LA

I)
p24(131-142)

K
R

W
IILG

LN
K

IV
H

IV
-1

infection
hum

an(B
27)

[F
an97]

N
O

T
E

S
:

•
T

he
capacity

ofdendritic
cells

to
process

and
presentantigen

and
stim

ulate
anti-H

IV
-1

C
T

L
m

em
ory

responses
w

as
studied



H
IV

C
T

L
E

pitopes

I-A
-31

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

p24(263-272
LA

I)
p24(131-140)

K
R

W
IILG

LN
K

H
IV

-1
infection

hum
an(B

27)
[F

an97]
N

O
T

E
S

:
•

T
he

capacity
ofdendritic

cells
to

process
and

presentantigen
and

stim
ulate

anti-H
IV

-1
C

T
L

m
em

ory
responses

w
as

studied

p24(263-272
S

F
2)

p24(131-139)
K

R
W

IILG
LN

K
H

IV
-1

infection
hum

an(B
*27)

[M
cA

dam
98]

N
O

T
E

S
:

•
E

pitope
invariantacross

clades
A

,B
,C

,and
D

p24(263-272
LA

I)
p24(131-140)

K
R

W
IILG

LN
K

H
IV

-1
infection

hum
an(B

27)
[W

ilson98]
N

O
T

E
S

:
•

H
IV

+
individuals

w
ere

follow
ed

longitudinally
using

M
H

C
tetram

ers
in

com
bination

w
ith

14
anti-B

V
chain

M
A

bs,
and

clonalexpansion
ofH

IV
-specific

T
cells

w
as

follow
ed
in

vivo
•

S
even

H
IV

+
people

w
ere

studied,and
allshow

ed
expansions

ofparticular
T

C
R

B
V

clones,often
several,relative

to
uninfected

controls
•

T
hree

patients
w

ere
follow

ed
in

detail,
T

C
R

V
B

expansions
persisted

for
2

to
3

years,
w

ith
occasional

transient
increases

p24
p24(131-139)

K
R

W
IILG

LN
K

H
IV

infection
hum

an(B
27)

[R
ow

landJones97]
N

O
T

E
S

:
•

D
escribed

in
this

review
as

the
firstidentified

H
IV

C
T

L
epitope

p24(263-272
LA

I)
p24(131-140)

K
R

W
IILG

LN
K

H
IV

-1
infection

hum
an(B

*2705)
[G

oulder97d,
G

oulder97e]
N

O
T

E
S

:
•

H
LA

-B
*2705

is
associated

w
ith

slow
H

IV
disease

progression
•

11/11
H

LA
-B

*2705
donors

m
ake

a
response

to
this

epitope,usually
an

im
m

unodom
inantresponse

•
T

his
is

a
highly

conserved
epitope

•
T

he
H

LA
-B

*2705
binding

m
otifincludes

R
atposition

2,and
L

in
the

C
-term

position
•

[G
oulder97e]is

a
review

on
C

T
L

im
m

une
escape

thatdiscusses
this

epitope
in

the
contextofthe

difficulty
in

detection
of

im
m

une
escape

–
K

R
W

IILG
LN

K
and

a
R

2K
change,

K
K

W
IILG

LN
K

,
show

little
difference

in
titration

curves,
yetthe

K
2

variants
failto

bind
to

targets
for

m
ore

than
1

hour,w
hile

the
R

2
form

can
sensitize

lysis
by

C
T

L
for

over
24

hours
–

m
inigene

transfection
experim

ents
confirm

ed
the

im
portance

ofthis
for

the
C

T
L

response



H
IV

C
T

L
E

pitopes

I-A
-32

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

p24(263-272
LA

I)
p24(131-140)

K
R

W
IILG

LN
K

H
IV

-1
infection

hum
an(B

27)
[B

useyne93]
N

O
T

E
S

:
•

C
lustering

ofG
ag

p24
C

T
L

epitopes
recognized

in
29

H
IV

infected
people

p24(263-272
LA

I)
p24(131-140)

K
R

W
IILG

LN
K

H
IV

-1
infection

hum
an(B

27)
[M

cM
ichael94]

N
O

T
E

S
:

•
R

eview
ofH

IV
C

T
L

epitopes

p24(263-272)
p24(131-140)

K
R

W
IIM

G
LN

K
H

IV
-1

infection
hum

an(B
27)

[K
lenerm

an94]
N

O
T

E
S

:
•

N
aturally

occurring
variantK

R
W

IILG
LN

K
m

ay
actas

antagonist

p24(263-272)
p24(131-140)

K
R

W
IIM

G
LN

K
H

IV
-1

infection
hum

an(B
27)

[K
lenerm

an95]
N

O
T

E
S

:
•

N
aturally

occurring
variantK

R
W

IILG
LN

K
m

ay
actas

antagonist

p24(265-274)
p24(131-140)

K
R

W
IILG

LN
K

H
IV

infection
hum

an(B
27)

[M
oss95]

N
O

T
E

S
:

•
In

one
individual,T

C
R

usage
changed

over
tim

e
indicating

thatnew
populations

ofC
T

L
can

be
recruited

•
T

C
R

usage
show

ed
a

C
T

L
clonalresponse

to
this

epitope
thatpersisted

over
5

years
•

C
T

L
clones

specific
for

H
IV

epitopes
m

ay
representbetw

een
0.2

and
1%

ofthe
totalC

D
8+

population
ofT

cells

p24(265-276)
p24(131-140)

K
R

W
IILG

LN
K

hum
an(B

27)
[C

arreno92]
N

O
T

E
S

:
•

Included
in

H
LA

-B
27

binding
peptide

com
petition

study



H
IV

C
T

L
E

pitopes

I-A
-33

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

p24(265-274
S

F
2)

p24(131-140)
K

R
W

IILG
LN

K
H

IV
-1

infection
hum

an(B
27)

[P
hillips91,

G
oulder97e]

N
O

T
E

S
:

•
Longitudinal

study
of

C
T

L
escape

m
utants

–
little

variation
w

as
observed

in
the

im
m

unodom
inant

B
27

epitope,
relative

to
B

8
epitope

•
[G

oulder97e]is
a

review
ofim

m
une

escape
thatpoints

outthatthere
m

ay
be

a
protective

effectassociated
w

ith
B

27,
and

thatH
LA

-B
8

individuals
tend

to
progress

m
ore

rapidly
than

H
LA

B
27

patients

p24(263-272)
p24(131-140)

K
R

W
IILG

LN
K

H
IV

-1
infection

hum
an(B

27)
[N

ietfeld95,
G

oulder97e]
N

O
T

E
S

:
•

S
ingle

point
m

utations
w

ere
introduced

and
viralviability

and
C

T
L

recognition
tested

–
an

A
rg

to
Lys

change
at

anchor
position

P
2

abrogates
binding

to
B

27,butdoesn’tchange
viralviability

in
vitro

•
[G

oulder97e]is
a

review
ofim

m
une

escape
thatsum

m
arizes

this
study

p24(263-272)
p24(131-139)

K
R

W
IIM

G
N

K
H

IV
-1

infection
hum

an(B
27)

[N
ow

ak95]
N

O
T

E
S

:
•

Longitudinalstudy
ofC

T
L

response
and

im
m

une
escape

–
the

form
K

R
W

IILG
N

K
w

as
also

found,and
both

form
s

stim
ulate

C
T

L

gag(263-272)
p24(131-139)

K
R

W
IILG

N
K

H
IV

-1
infection

hum
an(B

27)
[D

urali98]
N

O
T

E
S

:
•

C
ross-clade

C
T

L
response

w
as

studied
by

determ
ining

the
C

T
L

activity
in

seven
patients

from
B

angui,(6
A

subtype,
and

1
A

G
recom

binantinfections)
and

one
A

subtype
infection

from
a

person
living

in
F

rance
originally

from
Togo,

to
differentantigens

expressed
in

vaccinia
•

P
olreactivity:

8/8
had

C
T

L
to

A
subtype,and

7/8
to

B
subtype,and

H
IV

-2
P

olw
as

nottested
•

G
ag

reactivity:
7/8

reacted
w

ith
A

or
B

subtype
gag,3/8

w
ith

H
IV

-2
G

ag
•

N
efreactivity:

7/8
reacted

w
ith

A
subtype,and

5/8
w

ith
B

subtype,none
w

ith
H

IV
-2

N
ef

•
E

nv
reactivity:

3/8
reacted

w
ith

A
subtype,1/8

w
ith

B
subtype,none

w
ith

H
IV

-2
E

nv
•

O
ne

ofthe
patients

w
as

show
n

to
reactto

this
epitope:

K
R

W
IILG

N
K



H
IV

C
T

L
E

pitopes

I-A
-34

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

p24(263-272)
p24(131-139)

K
R

W
IIM

G
LN

K
H

IV
-1

infection
hum

an(B
27)

[G
oulder97b,

G
oulder97e]

N
O

T
E

S
:

•
S

ix
H

LA
-B

27
donors

studied
m

ake
a

strong
response

to
this

epitope
•

In
4/6

cases,this
w

as
the

im
m

unodom
inantor

only
C

T
L

response
•

Tw
o

of
the

cases
had

an
epitope

sw
itch

to
the

form
K

K
W

IIM
G

LN
K

during
a

period
of

rapid
decline

to
A

ID
S

,
follow

ing
their

asym
ptom

atic
period

•
T

he
arginine

to
lysine

sw
itch

is
in

an
anchorresidue,and

results
in

im
m

une
escape

due
to

severely
dim

inished
binding

to
the

B
27

m
olecule

•
[G

oulder97e]is
a

review
ofim

m
une

escape
thatsum

m
arizes

this
study

in
the

contextofC
T

L
escape

to
fixation

p24(268-277
LA

I)
p24(136-145)

LG
LN

K
IV

R
M

Y
P

redicted
from

larger
peptide

hum
an(B

w
62)

[M
cM

ichael94]

N
O

T
E

S
:

•
R

eview
ofH

IV
C

T
L

epitopes
•

A
lso

P.Johnson,per.
com

m
.

p24(271-281)
p24(136-146)

LG
LN

K
IV

R
M

Y
S

H
IV

-1
infection

hum
an(B

62)
[Lubaki97]

N
O

T
E

S
:

•
82

H
IV

-1-specific
C

T
L

clones
from

5
long

term
non-progressors

w
ere

isolated
and

analyzed
for

breadth
ofresponse

•
A

sustained
G

ag,E
nv

and
N

efresponse
w

as
observed,and

clones
w

ere
restricted

by
m

ultiple
H

LA
epitopes,indicating

a
polyclonalresponse

•
A

subject
w

ho
w

as
B

62+
had

C
T

L
that

recognized
this

peptide,
p17

K
IR

LR
P

G
G

K
K

K
Y

K
L,

and
one

additional
unknow

n
epitope

•
T

he
tw

o
clones

thatrecognized
this

epitope
used

tw
o

differentV
β

genes,furtherdem
onstrating

a
polyclonalresponse

p24(272-280)
p24(137-145)

G
LN

K
IV

R
M

Y
H

IV
-1

infection
hum

an(B
62)

[G
oulder97e]

N
O

T
E

S
:

•
T

his
paper

is
a

review
ofC

T
L

and
im

m
une

evasion,butitpresents
a

study
ofa

shiftfrom
an

H
LA

-A
*0201

response
to

S
LY

N
T

VAT
L,to

a
B

62
response

to
G

LN
K

IV
R

M
Y

•
A

s
long

as
a

strong
C

T
L

response
to

S
LY

N
T

VAT
L

w
as

evident,the
epitope

variants
S

LF
N

T
VAT

L
or

S
LY

N
T

IAT
L

dom
inanted

the
viralpopulation

–
eventually

the
C

T
L

response
to

the
index

peptide
becam

e
undetectable,the

C
T

L
response

shifted
to

a
focus

on
G

LN
K

IV
R

M
Y,

and
the

index
peptide

S
LY

N
T

VAT
L

once
again

established
itself

as
the

dom
inantform



H
IV

C
T

L
E

pitopes

I-A
-35

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

p24(273-282
IIIB

)
p24(143-150)

R
M

Y
S

P
T

S
I

H
IV

-1
infection

hum
an(B

52)
[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

p24(283-302
S

F
2)

p24(151-170)
LD

IR
Q

G
P

K
E

P
F

R
D

Y
V

D
R

F
Y

K
H

IV
-1

infection
hum

an
[M

cA
dam

98]

p24
(287-309)

p24
(155-177)

Q
G

P
K

E
P

F
R

D
Y

V
D

R
F

Y
K

T
-

LR
A

E
Q

A
P

eptide
vaccination

m
urine

[N
akam

ura97]

N
O

T
E

S
:

•
M

ice
im

m
unized

w
ith

this
synthetic

peptide
generated

specific
C

T
Ls,a

proliferative
response,and

antibodies
•

T
he

am
ino

acids
show

n
in

the
epitope

field
w

ere
based

on
the

num
bering

provided
by

N
akam

ura
etal.,and

m
ay

not
be

correct
•

T
he

C
T

L
epitope

w
as

show
n

to
be

located
in

positions
291-300

p24(290-309)
p24(157-178)

P
K

E
P

F
R

D
Y

V
D

R
F

Y
K

T
LR

A
E

Q
A

S
H

IV
-1

infection
hum

an(B
14)

[M
usey97]

N
O

T
E

S
:

•
C

ervicaland
peripheralblood

derived
C

T
L

clones
from

an
H

IV
infected

w
om

an
recognized

this
epitope

p24(293-312
S

F
2)

p24(161-180)
F

R
D

Y
V

D
R

F
Y

K
T

LR
A

E
Q

A
S

Q
D

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

•
12

subjects
had

C
T

L
thatcould

recognize
vaccinia

expressed
LA

Igag
•

O
ne

ofthese
12

had
C

T
L

response
to

this
peptide

•
T

he
responding

subjectw
as

H
LA

-A
2,A

3,B
8,B

62

p24(293-312
S

F
2)

p24(161-180)
F

R
D

Y
V

D
R

F
Y

K
T

LR
A

E
Q

A
S

Q
D

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

p24(293-312
S

F
2)

p24(161-180)
F

R
D

Y
V

D
R

F
Y

K
T

LR
A

E
Q

A
S

Q
D

H
IV

-1
infection

hum
an(B

71)
[M

cA
dam

98]



H
IV

C
T

L
E

pitopes

I-A
-36

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

p24(293-312
S

F
2)

p24(162-180)
R

D
Y

V
D

R
F

Y
K

T
L

H
IV

-1
infection

hum
an(A

26
or

B
70) [O

gg98b]

p24(298-306)
p24(164-172)

Y
V

D
R

F
F

K
T

L
H

IV
-1

infection,
clade

B
hum

an(A
26

or
B

70)
[D

orrell98]

N
O

T
E

S
:

•
C

T
L

from
C

lade
B

infection
reacts

w
ith

clade
A

epitope
(S

.R
ow

land-Jones,per.
com

m
.)

p24(298-306
IIIB

)
p24(166-174)

D
R

F
Y

K
T

LR
A

H
IV

-1
infection

hum
an(B

14)
[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

•
D

R
F

Y
K

ILR
A

,a
naturally

occurring
variant,w

as
found

in
m

other,and
is

recognized
although

less
reactive

•
D

Q
F

Y
K

T
LR

A
,a

naturally
occurring

variant,w
as

found
in

infantand
is

notrecognized

p24(298-306
IIIB

)
p24(166-174)

D
R

F
Y

K
T

LR
A

H
IV

-1
infection

hum
an(B

14)
[C

ao97]
N

O
T

E
S

:
•

T
he

consensus
peptide

for
clades

B
and

D
is

D
R

F
Y

K
T

LR
A

•
T

he
consensus

peptide
for

clades
A

and
C

is
D

R
F

F
K

T
LR

A
and

itis
equally

reactive

p24(298-306
H

X
B

2)
p24(166-174)

D
R

F
Y

K
T

LR
A

H
IV

-1
infection

hum
an(B

14)
[Y

ang97b]

N
O

T
E

S
:

•
A

chim
eric

universalT-cellreceptor
w

as
created

by
linking

C
D

4
or

an
H

IV
-specific

anti-gp41
Ig

sequence
to

the
signaling

dom
ain

ofthe
T

cellreceptor
chain
ζ,and

transducing
into

C
D

8+
cells

•
T

he
response

using
universal-receptor-bearing

C
D

8+
cells

to
lyse

infected
cells

in
vitro

w
as

com
parable

to
the

natural
occuring

responses
ofC

T
L-clones

from
H

IV
+

individuals
in

term
s

ofkinetics
and

efficiency
•

A
C

T
L

clone
specific

for
this

epitope
w

as
used

for
the

com
parison

p24
p24(166-174)

D
R

F
W

K
T

LR
A

H
IV

-1
exposure

hum
an(B

14)
[R

ow
landJones98]

N
O

T
E

S
:

•
A

C
T

L
response

w
as

found
in

exposed
but

uninfected
prostitutes

from
N

airobi
using

previously
defined

B
clade

epitopes
that

tended
to

be
conserved

in
A

and
D

clades
–

such
cross-reactivity

could
protect

against
both

A
and

D
and

confer
protection

in
N

airobiw
here

both
subtypes

are
circulating

•
T

he
D

subtype
consensus

is
identicalto

the
B

clade
epitope

•
T

he
A

subtype
consensus

is
drF

fK
tLR

A



H
IV

C
T

L
E

pitopes

I-A
-37

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

p24(298-306
LA

I)
p24(166-174)

D
R

F
Y

K
T

LR
A

H
IV

-1
infection

hum
an(B

14)
[H

arrer96b]

gag(298-306)
p24(166-174)

D
R

F
Y

K
T

LR
A

H
IV

-1
infection

hum
an(B

14)
[Y

ang96]
N

O
T

E
S

:
•

C
D

4+
celllines

acutely
infected

w
ith

H
IV

w
ere

studied
to

determ
ine

their
susceptibility

to
lysis

by
C

T
L

•
C

lones
specific

for
R

T
lysed

H
IV

-1
infected

cells
atlow

er
levels

than
E

nv
or

G
ag

specific
clones

•
T

he
distinction

w
as

thoughtto
be

due
to

low
er

expression
ofR

T
relative

to
E

nv
and

G
ag

•
C

T
L

can
lyse

infected
cells

early
after

infection,possibly
prior

to
viralproduction

gag(298-306)
p24(166-174)

D
R

F
Y

K
T

LR
A

H
IV

-1
infection

hum
an(B

14)
[Y

ang97]
N

O
T

E
S

:
•

C
T

L
inhibitH

IV
-1

replication
ateffector

cellconcentrations
com

parable
to

those
found
in

vivo
•

C
T

L
produced

H
IV

-1-suppressive
soluble

factors
–

M
IP

-1
α

,M
IP

-1β
,R

A
N

T
E

S
,after

antigen-specific
activation

•
C

T
L

suppress
H

IV
replication

m
ore

efficiently
in

H
LA

-m
atched

cells

p24(305-313)
p24(173-181)

R
A

E
Q

A
S

Q
E

V
H

IV
-1

infection
hum

an(C
w

8)
[Johnson91]

N
O

T
E

S
:

•
O

riginally
reported

as
H

LA
-B

14
restricted,butsubsequently

found
notto

be
presented

by
cells

transfected
w

ith
B

14
•

T
houghtto

be
H

LA
-C

w
8

restricted
(C

.B
rander

and
B

.W
alker)

p24
p24(173-181)

R
A

E
Q

A
S

Q
E

V
H

IV
-1

exposure
hum

an(C
w

8)
[R

ow
landJones98]

N
O

T
E

S
:

•
A

C
T

L
response

w
as

found
in

exposed
but

uninfected
prostitutes

from
N

airobi
using

previously
defined

B
clade

epitopes
that

tended
to

be
conserved

in
A

and
D

clades
–

such
cross-reactivity

could
protect

against
both

A
and

D
and

confer
protection

in
N

airobiw
here

both
subtypes

are
circulating

•
T

he
A

subtype
consensus

is
R

A
eQ

A
tQ

E
V

•
T

he
D

subtype
consensus

is
R

A
E

Q
sQ

dV
•

T
hought

to
be

H
LA

-C
w

8
restricted,

not
B

14
as

originally
reported

(C
.

B
rander,

B
.

W
alker,

and
S

.
R

ow
land-Jones,

personalcom
m

unication)



H
IV

C
T

L
E

pitopes

I-A
-38

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

p24(305-313)
p24(173-181)

R
A

E
Q

A
S

Q
E

V
H

IV
-1

infection
hum

an(B
14?)

[P
rice95]

N
O

T
E

S
:

•
S

tudy
ofcytokines

released
by

H
IV

-1
specific

activated
C

T
L

•
T

hought
to

be
H

LA
-C

w
8

restricted,
not

B
14

as
originally

reported
(C

.
B

rander,
B

.
W

alker,
and

S
.

R
ow

land-Jones,
personalcom

m
unication)

p24(305-313)
p24(173-181)

R
A

E
Q

A
S

Q
E

V
H

IV
-1

infection
hum

an
[Lubaki97]

N
O

T
E

S
:

•
82

H
IV

-1-specific
C

T
L

clones
from

5
long

term
non-progressors

w
ere

isolated
and

analyzed
for

breadth
ofresponse

•
A

sustained
G

ag,E
nv

and
N

efresponse
w

as
observed,and

clones
w

ere
restricted

by
m

ultiple
H

LA
epitopes,indicating

a
polyclonalresponse

•
D

espite
this

being
a

w
elldefined

conserved
epitope,and

thoughtto
be

presented
by

B
14,none

ofthe
11

gag-specific
clones

from
a

B
-14

positive
subjectcould

recognize
either

itor
p24

P
Q

D
LN

T
M

LN
•

T
hought

to
be

H
LA

-C
w

8
restricted,

not
B

14
as

originally
reported

(C
.

B
rander,

B
.

W
alker,

and
S

.
R

ow
land-Jones,

personalcom
m

unication)

p24(306-316
LA

I)
p24(174-184)

A
E

Q
A

S
Q

D
V

K
N

W
hum

an(B
44)

[B
rander97]

N
O

T
E

S
:

•
P

er.
com

m
.

from
D

.Lew
insohn

to
C

.B
rander

and
B

.W
alker

p24(309-317
LA

I)
p24(176-184)

Q
A

S
Q

E
V

K
N

W
H

IV
-1

infection
hum

an(B
*57)

[G
oulder96]

N
O

T
E

S
:

•
R

ecognition
ofthis

peptide
by

tw
o

long
term

non-progressors
•

P
eptide

defined
on

the
basis

ofB
*5801

binding
m

otif,yetnotcross-restricted
exceptathigh

concentrations

p24(308-316
LA

I)
p24(176-184)

Q
A

S
Q

E
V

K
N

W
H

IV
-1

infection
hum

an(C
w

*0401)
[B

useyne97]
N

O
T

E
S

:
•

M
inim

alsequence
determ

ined
through

epitope
m

apping
•

T
his

is
a

relatively
conserved

epitope
•

H
LA

-C
w

*0401
w

as
defined

as
the

restricting
elem

ent,butcells
thatcarry

C
w

*0401
varied

in
their

ability
to

present
this

epitope
–

this
could

be
the

resultofdim
inished

cell-surface
expression

ofC
w

*0401
in

som
e

cells



H
IV

C
T

L
E

pitopes

I-A
-39

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

p24(313-322
LA

I)
p24(181-190)

V
K

N
W

M
T

E
T

LL
hum

an(B
8)

[B
rander96]

N
O

T
E

S
:

•
P.Johnson

pers.
com

m
.

p24(323-342
S

F
2)

p24(191-210)
V

Q
N

A
N

P
D

C
K

T
ILK

A
LG

P
A

AT
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
•

12
subjects

had
C

T
L

thatcould
recognize

vaccinia
expressed

LA
Igag

•
T

hree
ofthese

12
had

C
T

L
response

to
this

peptide
•

T
he

responding
subjects

w
ere

H
LA

-A
3,A

24,B
8,B

55;H
LA

-A
1,A

11,B
8,B

27

p24(323-342
S

F
2)

p24(191-210)
V

Q
N

A
N

P
D

C
K

T
ILK

A
LG

P
A

AT
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

p24(323-337)
p24(191-205)

V
Q

N
A

N
P

D
C

K
T

ILK
A

L
H

IV
-1

infection
hum

an(B
8)

[N
ixon91]

N
O

T
E

S
:

•
Tw

o
C

T
L

epitopes
defined

(see
also

p17(21-35))

p24(325-339
S

F
2)

p24(191-205)
V

Q
N

A
N

P
D

C
K

T
ILK

A
L

H
IV

-1
infection

hum
an(B

8)
[P

hillips91,
G

oulder97e]
N

O
T

E
S

:
•

Longitudinal
study

of
C

T
L

escape
m

utants
–

little
variation

w
as

observed
in

the
im

m
unodom

inant
B

27
epitope,

relative
to

the
B

8
epitopes,w

hich
varied

over
tim

e,in
people

w
ith

the
appropriate

H
LA

types
•

[G
oulder97e]is

a
review

ofim
m

une
escape

thatpoints
outthatthere

m
ay

be
a

protective
effectassociated

w
ith

B
27,

and
thatH

LA
-B

8
individuals

tend
to

progress
m

ore
rapidly

than
H

LA
B

27
patients

p24(325-333
IIIB

)
p24(193-201)

N
A

N
P

D
C

K
T

I
H

IV
-1

infection
hum

an(B
51)

[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



H
IV

C
T

L
E

pitopes

I-A
-40

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

p24(329-337
LA

I)
p24(197-205)

D
C

K
T

ILK
A

L
hum

an(B
8)

[S
utton93]

N
O

T
E

S
:

•
P

redicted
epitope

based
on

B
8

binding
m

otifs,from
larger

peptide
V

Q
N

A
N

P
D

C
K

T
ILK

A
L

p24(329-337)
p24(197-205)

D
C

K
T

ILK
A

L
H

IV
-1

infection
hum

an(B
8)

[N
ow

ak95]
N

O
T

E
S

:
•

In
a

longitudinalstudy
ofC

T
L

response
and

im
m

une
escape

–
the

variantD
C

R
T

ILK
A

L
w

as
also

found,binds
to

B
8,

butis
notrecognized

p24(329-337)
p24(197-205)

D
C

K
T

ILK
A

L
hum

an(B
8)

[M
cA

dam
95]

N
O

T
E

S
:

•
D

efined
as

m
inim

alepitope
by

titration
and

binding
studies

p24(197-205)
p24(197-205)

D
C

K
T

ILK
A

L
hum

an(B
8)

[G
oulder97c]

N
O

T
E

S
:

•
Included

in
a

study
ofthe

B
8

binding
m

otif

p24(345-364
S

F
2)

p24(211-230)
LE

E
M

M
TA

C
Q

G
V

G
G

P
G

H
K

A
R

V
H

IV
-1

infection
hum

an
[vanB

aalen93]
N

O
T

E
S

:
•

G
ag

C
T

L
epitope

precursor
frequencies

estim
ated,peptide

m
apping

p24(343-362
S

F
2)

p24(211-230)
LE

E
M

M
TA

C
Q

G
V

G
G

P
G

H
K

A
R

V
H

IV
-1

infection
hum

an(B
7)

[M
cA

dam
98]

p24(343-362
S

F
2)

p24(211-231)
LE

E
M

M
TA

C
Q

G
V

G
G

P
G

H
K

-
A

R
V

L
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

•
12

subjects
had

C
T

L
thatcould

recognize
vaccinia

expressed
LA

Igag
•

O
ne

ofthese
12

had
C

T
L

response
to

this
peptide

•
T

he
responding

subjectw
as

H
LA

-A
1,A

2,B
50,B

57



H
IV

C
T

L
E

pitopes

I-A
-41

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

p24(349-359
IIIB

)
p24(217-227)

A
C

Q
G

V
G

G
P

G
H

K
H

IV
-1

infection
hum

an(A
11)

[S
ipsas97]

N
O

T
E

S
:

•
H

IV
IIIB

proteins
w

ere
used

to
define

the
range

ofC
T

L
epitopes

recognized
by

three
lab

w
orkers

accidentally
infected

w
ith

H
IV

-1
IIIB

•
A

C
Q

G
V

G
G

P
S

H
K

,a
variantfound

in
H

IV
R

F,w
as

also
recognized

p24(355-363
LA

I)
p24(223-231)

G
P

G
H

K
A

R
V

L
H

IV
-1

infection
hum

an(B
7)

[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

strong
response

to
this

peptide,the
other

a
w

eak
response

•
[G

oulder97e]is
a

review
ofim

m
une

escape
thatsum

m
arizes

this
study

p24
p24

p24-V
LP

virus-like
particle

hum
an

[K
lein96]

N
O

T
E

S
:

•
Im

m
unization

of
H

IV
+

people
w

ith
an

H
IV

-1
p17/p24

Ty
virus-like

particle
(p24-V

LP
)

resulted
in

a
m

arginal,
short-lived

increased
proliferative

response
to

p24
and

p17
and

a
transientelevation

in
viralload

•
Tw

o
offour

subjects
thatreceived

500
or

1000
µ

g
ofp24-V

LP
had

an
increase

in
gag-specific

C
T

L


