
H
IV

C
T

L
E

pitopes

I-A
-2

D
E

C
98

Table
1: p

17
Location

W
E

A
U

S
equence

Im
m

unogen
S

pecies(H
LA

)
R

eferences

p17(18-26
IIIB

)
p17(18-26)

K
IR

LR
P

G
G

K
H

IV
-1

infection
hum

an(A
3)

[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
•

K
IR

LR
P

G
G

R
and

R
IR

LR
P

G
G

R
,naturally

occurring
variants,w

ere
found

in
m

other,and
are

notrecognized

p17(18-26
IIIB

)
p17(18-26)

K
IR

LR
P

G
G

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
oulder97]is

a
review

ofim
m

une
escape

thatsum
m

arizes
this

study

p17(18-26
LA

I)
p17(18-26)

K
IR

LR
P

G
G

K
H

IV
-1

infection
hum

an(A
3.1)

[H
arrer96b]

p17(18-27
LA

I)
p17(18-27)

K
IR

LR
P

G
G

K
K

hum
an(B

27)
[B

rander96]
N

O
T

E
S

:
•

D
.Lew

insohn,pers.
com

m
.

p17(18-27)
p17(18-27)

K
IR

LR
P

G
G

K
K

H
IV

-1
infection

hum
an(B

27)
[B

irk98]
N

O
T

E
S

:
•

A
study

ofp17
variation

considering
know

n
p17

epitopes
and

individuals
w

ith
know

n
H

LA
types

revealed
thatp17

evolution
is

influenced
by

im
m

une
pressure

from
C

T
Ls

p17(18-31)
p17(18-31)

K
IR

LR
P

G
G

K
K

K
Y

K
L

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
of

C
T

L
response

•
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

subjectw
ho

w
as

H
LA

-B
62+

had
C

T
L

thatrecognized
this

peptide,and
p24

LG
LN

K
IV

R
M

Y
S

,and
one

additional
unknow

n
epitope



H
IV

C
T

L
E

pitopes

I-A
-3

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

p17(18-31)
p17(18-31)

K
IR

LR
P

G
G

K
K

K
Y

K
L

H
IV

-1
infection

hum
an(A

3)
[B

irk98]
N

O
T

E
S

:
•

A
study

ofp17
variation

considering
know

n
p17

epitopes
and

individuals
w

ith
know

n
H

LA
types

revealed
thatp17

evolution
is

influenced
by

im
m

une
pressure

from
C

T
Ls

p17(18-42
IIIB

)
p17(18-42)

K
IR

LR
P

G
G

K
K

K
Y

K
LK

H
I-

V
W

A
S

R
E

LE
H

IV
-1

infection
hum

an(A
3)

[Jassoy92]

N
O

T
E

S
:

•
E

pitope
recognized

by
C

T
L

clone
derived

from
C

S
F

p17(18-42
B

H
10)

p17(18-42)
K

IR
LR

P
G

G
K

K
K

Y
K

LK
H

I-
V

W
A

S
R

E
LE

H
IV

-1
infection

hum
an(B

w
62)

[Johnson91]

N
O

T
E

S
:

•
G

ag
C

T
L

response
w

as
studied

in
three

individuals

p17(18-42
P

V
22)

p17(18-42)
K

IR
LR

P
G

G
K

K
K

Y
K

LK
H

I-
V

W
A

S
R

E
LE

H
IV

-1
infection

hum
an(A

3)
[Jassoy93]

N
O

T
E

S
:

•
H

IV
-1

specific
C

T
Ls

releaseγ-IF
N

,and
α

-
and

β
-T

N
F

p17(90-105
S

F
2)

p17(20-35)
C

LR
P

G
G

K
K

K
Y

K
LK

H
IV

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

p17(19-27
LA

I)
p17(19-27)

IR
LR

P
G

G
K

K
hum

an(B
27)

[B
rander96]

N
O

T
E

S
:

•
D

.Lew
insohn,pers.

com
m

.



H
IV

C
T

L
E

pitopes

I-A
-4

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

p17(20-29
IIIB

)
p17(20-29)

R
LR

P
G

G
K

K
K

Y
H

IV
-1

infection
hum

an(B
42)

[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
LR

P
G

G
K

K
R

Y,a
naturally

occurring
variant,w

as
found

in
non-transm

itting
m

other
and

is
recognized

•
B

inds
H

LA
-A

3
and

B
w

62
as

w
ell

p17(20-29)
p17(20-29)

R
LR

P
G

G
K

K
K

Y
H

IV
-1

infection
hum

an(A
3.1)

[B
rander95a]

N
O

T
E

S
:

•
U

npublished,C
.Jassoy

and
B

eatrice
C

ulm
an,pers

com
m

p17(20-29
LA

I)
p17(20-29)

R
LR

P
G

G
K

K
K

Y
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
.

p17(20-28)
p17(20-28)

R
LR

P
G

G
K

K
K

H
IV

-1
infection

hum
an(A

*03)
[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
gag

A
3

epitope
R

LR
P

G
G

K
K

K
,the

other
non-responder

carried
the

sequence
R

LR
P

G
G

K
K

C
•

[G
oulder97e]is

a
review

ofim
m

une
escape

thatsum
m

arizes
this

study

p17(20-28)
p17(20-28)

R
LR

P
G

G
K

K
K

H
IV

-1
infection

hum
an(A

3)
[G

oulder97b]
N

O
T

E
S

:
•

A
controlC

T
L

line
thatreacts

w
ith

this
peptide

w
as

included
in

the
study

p17(20-28)
p17(20-28)

R
LR

P
G

G
K

K
K

H
IV

-1
infection

hum
an(A

3)
[C

ao97]
N

O
T

E
S

:
•

T
he

consensus
peptide

ofA
,B

,and
D

clade
viruses

is
R

LR
P

G
G

K
K

K
•

T
he

consensus
peptide

ofC
clade

viruses
is

R
LR

P
G

G
K

K
H

and
is

equally
reactive



H
IV

C
T

L
E

pitopes

I-A
-5

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

p17(21-35)
p17(21-35)

LR
P

G
G

K
K

K
Y

K
LK

H
IV

hum
an(B

8)
[N

ixon91]
N

O
T

E
S

:
•

Tw
o

C
T

L
epitopes

defined
(see

also
p24(191-205))

p17(21-35)
p17(21-35)

LR
P

G
G

K
K

K
Y

K
LK

H
IV

H
IV

-1
infection

hum
an(not

B
8)

[vanB
aalen96]

N
O

T
E

S
:

•
U

nknow
n

H
LA

specificity,butnotB
8

p17(91-105
S

F
2)

p17(21-35)
LR

P
G

G
K

K
K

Y
K

LK
H

IV
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

p17(24-31)
p17(24-31)

G
G

K
K

K
Y

K
L

hum
an(B

8)
[G

oulder97c]
N

O
T

E
S

:
•

T
he

crystalstructure
of

this
peptide

bound
to

H
LA

-B
8

w
as

used
to

predict
new

epitopes
and

the
consequences

of
epitope

variation
•

T
he

predictions
w

ere
experim

entally
confirm

ed
•

T
he

anchors
for

H
LA

-B
8

epitopes,as
defined

by
peptide

elution
data,are

P
3

(K
),P

5
(K

/R
),and

P
8

(L)
•

S
tructuraldata

suggests
thata

positive
charge

atP
5

is
essential,butthatthe

constraints
on

P
3

m
ay

be
less

severe
•

S
m

allhydrophobic
residues

atP
2

m
ay

be
favorable

for
binding

•
A

spacious
F

-pocketfavors
m

id-sized
hydrophobic

residues
in

the
C

-term
anchor

p17(24-31
S

F
2)

p17(24-31)
G

G
K

K
K

Y
K

L
H

IV
-1

infection
hum

an(B
8)

[M
cA

dam
98]

N
O

T
E

S
:

•
C

T
L

from
a

patientinfected
w

ith
clade

B
virus

did
notrecognize

U
gandan

variants
ofthis

epitope



H
IV

C
T

L
E

pitopes

I-A
-6

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

p17(24-31
LA

I)
p17(24-31)

G
G

K
K

K
Y

K
L

H
IV

-1
infection

hum
an(B

8)
[R

eid96]
N

O
T

E
S

:
•

T
he

variants
7R

:G
G

K
K

K
Y

R
L,7Q

:G
G

K
K

K
Y

Q
L,5R

:G
G

K
K

R
Y

K
L,and

3R
:G

G
R

K
K

Y
K

L,w
ere

studied
•

C
rystalstructures

w
ere

obtained
to

study
these

peptides
in

the
context

of
H

LA
-B

8,
and

C
T

L
binding

and
activity

w
ere

determ
ined

•
3R

has
been

detected
in

3
patients,

and
it

abolishes
recognition

causing
extensive

conform
ational

changes
upon

binding
including

M
H

C
m

ain
chain

m
ovem

ent
•

7Q
and

7R
alter

the
T

C
R

exposed
surface,and

retain
som

e
recognition

•
R

eactivity
of5R

depends
on

the
T

cellclone,this
am

ino
acid

is
em

bedded
in

the
C

pocketofB
8

w
hen

the
peptide

is
bound

•
O

ptim
alpeptide

is
8-m

er,not9-m
er,and

positions
3,5,and

8
are

the
anchor

residues

p17(24-31
LA

I)
p17(24-31)

G
G

K
K

K
Y

K
L

H
IV

-1
infection

hum
an(B

8)
[P

rice97]
N

O
T

E
S

:
•

A
w

eak
C

T
L

response
to

the
index

peptide
w

as
observed

in
an

H
LA

-B
8+

infected
individual

•
S

equences
from

the
earliestavailable

tim
e

pointshow
ed

thata
variantatposition

5,an
anchorresidue,G

G
K

K
Q

Y
K

L,
w

as
present

p17(24-32
LA

I)
p17(24-32)

G
G

K
K

K
Y

K
LK

H
IV

-1
infection

hum
an(B

8)
[S

utton93]
N

O
T

E
S

:
•

E
xploration

ofH
LA

-B
8

binding
m

otifthrough
peptide

elution

p17(24-32
LA

I)
p17(24-32)

G
G

K
K

K
Y

K
LK

H
IV

-1
infection

hum
an(B

8)
[R

ow
landJones93a]

N
O

T
E

S
:

•
S

tudy
ofan

individualw
ith

partially
defective

antigen
processing

p17(24-32)
p17(24-32)

G
G

K
K

K
Y

K
LK

H
IV

-1
infection

hum
an(B

8)
[K

lenerm
an94]

N
O

T
E

S
:

•
N

aturally
occurring

variants
G

G
K

K
K

Y
Q

LK
and

G
G

K
K

R
Y

R
LK

m
ay

actas
antagonists

p17(24-32)
p17(24-32)

G
G

K
K

K
Y

K
LK

H
IV

-1
infection

hum
an(B

8)
[K

lenerm
an95]

N
O

T
E

S
:

•
N

aturally
occurring

antagonistG
G

K
K

K
Y

Q
LK

found
in

viralP
B

M
C

D
N

A
and

R
N

A

p17(24-32)
p17(24-32)

G
G

K
K

K
Y

K
LK

H
IV

-1
infection

hum
an(B

8)
[N

ow
ak95]

N
O

T
E

S
:

•
Longitudinalstudy

ofC
T

L
response

and
im

m
une

escape
–

the
variantG

G
R

K
K

Y
K

LK
binds

to
H

LA
-B

8
butis

not
reactive



H
IV

C
T

L
E

pitopes

I-A
-7

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

p17(25-35
S

F
2)

p17(24-35)
G

G
K

K
K

Y
K

LK
H

IV
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

p17(25-35)
p17(24-35)

G
G

K
K

K
Y

K
LK

H
IV

H
IV

-1
infection

hum
an(B

8)
[B

irk98]
N

O
T

E
S

:
•

A
study

ofp17
variation

considering
know

n
p17

epitopes
and

individuals
w

ith
know

n
H

LA
types

revealed
thatp17

evolution
is

influenced
by

im
m

une
pressure

from
C

T
Ls

p17(28-36
LA

I)
p17(28-36)

K
Y

K
LK

H
IV

W
hum

an(A
24)

[B
rander96]

N
O

T
E

S
:

•
D

.Lew
insohn,pers.

com
m

.

p17(35-43
LA

I)
p17(36-44)

W
A

S
R

E
LE

R
F

H
IV

-1
infection

hum
an(B

*3501)
[G

oulder97a]
N

O
T

E
S

:
•

O
ptim

alepitope
defined

from
w

ithin
p17(30-44),LK

H
IV

W
A

S
R

E
LE

R
FA

•
D

om
inantC

T
L

response
in

an
H

IV
+

asym
ptom

atic
donor

w
as

to
this

epitope
•

T
he

P
he

in
the

C
-term

anchor
is

distinctfrom
the

previously
defined

Tyr
for

B
*3501

C
-term

anchors

p17(36-44)
p17(36-44)

W
A

S
R

E
LE

R
F

H
IV

-1
infection

hum
an(B

35)
[B

irk98]
N

O
T

E
S

:
•

A
study

ofp17
variation

considering
know

n
p17

epitopes
and

individuals
w

ith
know

n
H

LA
types

revealed
thatp17

evolution
is

influenced
by

im
m

une
pressure

from
C

T
Ls

p17(69-93
B

H
10)

p17(69-93)
Q

T
G

S
E

E
LR

S
LY

N
T

VA
T

L-
Y

C
V

H
Q

R
IE

H
IV

-1
infection

hum
an(A

2)
[Johnson91]

N
O

T
E

S
:

•
G

ag
C

T
L

response
studied

in
three

individuals



H
IV

C
T

L
E

pitopes

I-A
-8

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

p17(71-85
S

F
2)

p17(71-85)
G

S
E

E
LR

S
LY

N
T

VAT
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

11,B
8,B

27

p17(71-79
LA

I)
p17(71-79)

G
S

E
E

LR
S

LY
hum

an(A
1)

[B
rander96]

N
O

T
E

S
:

•
P.G

oulder,pers.
com

m
.

p17(71-79)
p17(71-79)

G
S

E
E

LR
S

LY
H

IV
-1

infection
hum

an(A
1)

[B
irk98]

N
O

T
E

S
:

•
A

study
ofp17

variation
considering

know
n

p17
epitopes

and
individuals

w
ith

know
n

H
LA

types
revealed

thatp17
evolution

is
influenced

by
im

m
une

pressure
from

C
T

Ls

p17
p17(74-82)

E
LR

S
LY

N
T

V
hum

an(B
8)

[G
oulder97c]

N
O

T
E

S
:

•
D

efined
in

a
study

ofthe
B

8
binding

m
otif

p17(74-82)
p17(74-82)

E
LR

S
LY

N
T

V
H

IV
-1

infection
hum

an(B
8)

[B
irk98]

N
O

T
E

S
:

•
A

study
ofp17

variation
considering

know
n

p17
epitopes

and
individuals

w
ith

know
n

H
LA

types
revealed

thatp17
evolution

is
influenced

by
im

m
une

pressure
from

C
T

Ls

p17(77-85)
p17(77-85)

S
LY

N
T

VAT
L

H
IV

-1
infection

hum
an(A

*0201)
[A

ltm
an96]

N
O

T
E

S
:

•
T

his
paper

introduces
the

tetram
er

m
ethodology

w
hich

perm
its

quantification
of

specific
C

T
L

based
on

expres-
sion

of
specific

T
C

R
s

–
H

LA
-A

2
tetram

ers
w

ere
prepared

that
can

stain
C

T
L

lines
specific

for
ILK

E
P

V
H

G
V

and
S

LY
N

T
VAT

L,and
quantitate

H
IV

-specific
C

D
8+

celllines
in

freshly
isolated

P
B

M
C

s
•

T
he

highest
frequency

of
tetram

er
staining

w
as

found
to

the
P

olepitope,
0.77%

of
the

C
D

8+
lym

phocytes
in

one
patientw

ho
also

had
cells

specific
for

the
G

ag
epitope

(0.28%
)

–
three

other
patients

only
stained

the
G

ag
epitope,

notthe
P

ol
•

R
eview

ed
in

[M
cM

ichael98]



H
IV

C
T

L
E

pitopes

I-A
-9

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

p17(77-85)
p17(77-85)

S
LY

N
T

VAT
L

H
IV

-1
infection

hum
an(A

2)
[B

irk98]
N

O
T

E
S

:
•

A
study

ofp17
variation

considering
know

n
p17

epitopes
and

individuals
w

ith
know

n
H

LA
types

revealed
thatp17

evolution
is

influenced
by

im
m

une
pressure

from
C

T
Ls

p17(77-85
S

F
2)

p17(77-85)
S

LY
N

T
VAT

L
H

IV
-1

infection
hum

an(A
*0201)

[M
cA

dam
98]

N
O

T
E

S
:

•
C

T
L

from
a

patientinfected
w

ith
clade

B
virus

did
notrecognize

the
clade

A
analog

ofthis
epitope

p17(77-85)
p17(77-85)

S
LY

N
T

VAT
L

H
IV

-1
infection

hum
an(A

*0201)
[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

•
A

n
A

2-G
ag

specific
line

from
one

patient
w

as
found

to
be

B
V

8,
and

at
its

highest
levelrepresented

17.5%
of

the
patient’s

C
D

8+
T

cells

p17(77-85)
p17(77-85)

S
LY

N
T

VAT
L

H
IV

-1
infection

hum
an(A

2)
[C

allan98]
N

O
T

E
S

:
•

Included
as

a
negative

controlin
a

tetram
er

study
ofA

2-E
B

V
C

T
L

response

p17(77-85)
p17(77-85)

S
LY

N
T

VAT
L

H
IV

-1
infection

hum
an(A

*0201)
[O

gg98]
N

O
T

E
S

:
•

H
LA

-tetram
eric

com
plexes

w
ere

used
in

a
cross-sectionalstudy

of14
untreated

H
LA

A
*0201

positive
individuals,

revealing
an

inverse
relationship

betw
een

H
IV

G
ag

and
P

olspecific
C

T
L

effector
cells

(C
T

Le)
and

viralload
•

Inclusion
ofboth

the
p17

S
LY

N
T

VAT
L

and
R

T
ILK

E
P

V
H

G
V

epitopes
gives

a
good

representation
ofH

LA
A

*0201-
restricted

activity
•

N
o

correlation
w

as
observed

betw
een

the
C

T
Le

and
C

D
4

countor
clearance

rate
ofproductively

infected
cells



H
IV

C
T

L
E

pitopes

I-A
-10

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

p17
p17(77-85)

S
LY

N
T

VAT
L

H
IV

-1
infection

hum
an(A

2)
[W

agner98b]
N

O
T

E
S

:
•

C
T

L
specific

for
H

IV
epitopes

w
ere

used
to

show
thatthe

m
ediators

ofboth
the

cytolytic
(granzym

e
A

w
as

used
as

the
m

arker)and
non-cytolytic

(H
IV

-1
inhibitory

chem
okines

M
IP

-1
α

and
R

A
N

T
E

S
w

ere
used

as
m

arkers)anti-viral
responses

are
localized

w
ithin

the
C

T
L’s

cytotoxic
granules

p17(77-85
H

X
B

2)
p17(77-85)

S
LY

N
T

VAT
L

H
IV

-1
infection

hum
an(A

2)
[C

ollins98]
N

O
T

E
S

:
•

Tw
o

C
T

L
clones

recognize
this

epitope,butnotthe
N

L4-3
form

ofthe
epitope

S
LY

N
T

IAV
L

•
N

ef
dow

n-regulates
M

H
C

class
I

m
olecules,

w
hich

inhibits
C

T
L

killing,
and

this
dow

n-regulation
can

be
partially

com
pensated

for
by

adding
excess

soluble
peptide

gag(77-85)
p17(77-85)

S
LY

N
T

VAT
L

H
IV

-1
infection

hum
an(A

2)
[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
•

P
atientB

18
had

the
greatestbreadth

and
diversity

ofresponse,and
recognized

G
ag

S
LY

N
T

VAT
L

and
N

efP
LT

F
G

-
W

C
F

K
L

gag(77-85)
p17(77-85)

S
LY

N
T

VAT
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
•

S
LY

N
T

VAT
L

is
a

conserved
H

LA
-A

2
epitope

included
in

this
study

–
3/6

patients
had

this
sequence

as
their

H
IV

directsequence,one
had

the
form

S
LY

N
T

VAV
L

and
allfour

ofthese
had

a
detectable

C
T

L
response

–
the

other
tw

o
had

either
the

sequence
S

LF
S

AVAV
L

or
S

LF
S

AVA
A

L
and

no
detectable

C
T

L
response



H
IV

C
T

L
E

pitopes

I-A
-11

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

p17(77-85
IIIB

)
p17(77-85)

S
LY

N
T

VAT
L

H
IV

-1
infection

hum
an(A

2)
[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
•

S
LY

N
T

VAV
L,a

variantfound
in

H
IV

-1
M

A
N

C
,w

as
also

recognized
•

S
LF

N
T

VAV
L,a

variantfound
in

H
IV

-1
N

Y
5C

G
,w

as
also

recognized

p17
p17(77-85)

S
LY

N
T

VAT
L

H
IV

-1
infection

hum
an(A

2)
[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
S

LfN
tvatL

•
T

he
D

subtype
consensus

is
S

LyN
T

vAT
L

p17(77-85)
p17(77-85)

S
LY

N
T

VAT
L

none
hum

an(A
*0201)

[W
alter97]

N
O

T
E

S
:

•
H

LA
-A

2
heavy

chain
andβ

2-m
icroglobulin

expressed
inE.co

liw
ere

refolded
in

the
presence

ofthis
peptide

•
T

he
H

LA
-A

2-peptide
com

plex
elicited

H
LA

-A
2

peptide
specific

C
T

L
response

in
cells

lacking
H

LA
-A

2
•

S
uggests

thatpreform
ed

H
LA

-peptide
com

plexes
could

provide
an

alternate
to

intracellular
processing

for
im

m
uno-

gens

p17
p17(77-85)

S
LY

N
T

VAT
L

H
IV

-1
infection

hum
an(A

2)
[S

ew
ell97]

N
O

T
E

S
:

•
N

aturally
occurring

variants
ofthis

epitope
escaped

killing
and

acted
as

antagonists
•

T
he

follow
ing

variants
w

ere
found

in
H

IV
-1

infected
patients

w
ho

m
ounted

a
strong

response
against

this
epitope:

--F
------,

--F
----V

-,
--S

------,
-S

F
------,

--L
------,

-----I---,-----I-V
-,

--F
--I---,

--F
--I-V

-,
--F

-A
----

•
A

llvariants
bound

to
A

2
w

ith
atleasthalfthe

affinity
ofS

LY
N

T
VAT

L
exceptthe

triple
m

utant:
--F

--I-V
-

•
A

ntagonism
could

be
observed

at
low

concentrations,
abrogating

lysis
at

an
antagonist:agonist

ratio
of

1:10
–

the
antagonism

w
as

observed
in

one
S

LY
N

T
VAT

L
specific

C
T

L
line

butnotanother



H
IV

C
T

L
E

pitopes

I-A
-12

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

p17(77-85
H

X
B

2)
p17(77-85)

S
LY

N
T

VAT
L

H
IV

-1
infection

hum
an(A

2)
[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

p17(77-85)
p17(77-85)

S
LY

N
T

VAT
L

in
vitro

stim
ulation

hum
an(A

2)
[S

tuhler97]
N

O
T

E
S

:
•

K
eyhole

lim
pithem

ocyanin
or

tetanus
toxoid

T
h

epitope
co-expression

w
ith

peptide
C

T
L

epitopes
on

the
sam

e
A

P
C

w
as

required
for

induction
ofpeptide

specific
C

T
L

p17(77-85)
p17(77-85)

S
LY

N
T

VAT
L

H
IV

-1
infection

hum
an(A

201)
[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

testpeptides
for

optim
izing

the
protocol

p17(76-84)
p17(77-85)

S
LY

N
T

VAT
L

in
vitro

stim
ulation

hum
an(A

*0201)
[vanderB

urg96]
N

O
T

E
S

:
•

S
low

dissociation
rate

is
associated

w
ith

im
m

unogenicity
•

C
T

L
generated

byin
vitro

stim
ulation

ofP
B

M
C

derived
from

uninfected
individual

gag(77-85)
p17(77-85)

S
LY

N
T

VAT
L

H
IV

-1
infection

hum
an(A

2)
[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



H
IV

C
T

L
E

pitopes

I-A
-13

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

gag(77-85)
p17(77-85)

S
LY

N
T

VAT
L

H
IV

-1
infection

hum
an(A

2)
[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

p17(77-85
LA

I)
p17(77-85)

S
LY

N
T

VAT
L

H
IV

-1
infection

hum
an(A

2)
[P

arker92,
P

arker94]
N

O
T

E
S

:
•

E
xam

ined
in

the
contextofm

otifs
im

portantfor
H

LA
-A

2
binding

p17(77-85
LA

I)
p17(77-85)

S
LY

N
T

VAT
L

H
IV

-1
infection

hum
an(A

2)
[M

cM
ichael94]

N
O

T
E

S
:

•
R

eview
ofH

IV
C

T
L

epitopes

p17(77-85)
p17(77-85)

S
LY

N
T

VAT
L

H
IV

-1
infection

hum
an(A

2)
[T

som
ides94]

N
O

T
E

S
:

•
C

T
L

clones
recognize

naturally
processed

peptide

p17(77-85)
p17(77-85)

S
LY

N
T

VAT
L

P
eptide

stim
ulation

in
vitro

hum
an(A

2)
[S

tuhler97]

N
O

T
E

S
:

•
A

three
cell-type

cluster
consisting

of
A

P
C

s,
T

h,
and

C
T

Ls
is

the
m

inim
al

regulatory
unit

required
for

T
h

cell-
dependentinduction

ofC
T

Ls

p17(77-85)
p17(77-85)

S
LY

N
T

VAT
L

H
IV

-1
infection

hum
an(A

2)
[C

ao97]
N

O
T

E
S

:
•

T
he

consensus
peptide

ofB
and

D
clade

viruses
and

som
e

C
s

have
the

sequence
S

LY
N

T
VAT

L
•

T
he

consensus
peptide

ofA
and

som
e

C
strains

is
S

LF
N

T
VAT

L,a
form

thatis
cross-reactive



H
IV

C
T

L
E

pitopes

I-A
-14

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

p17(77-85)
p17(77-85)

S
LY

N
T

VAT
L

H
IV

-1
infection

hum
an(A

*0201)
[G

oulder97,
G

oulder97e]
N

O
T

E
S

:
•

Identicaltw
in

hem
ophiliac

brothers
w
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