
H
IV

C
T

L
E

pitopes

I-A
-43

D
E

C
98

Table
4: R

T
Location

W
E

A
U

S
equence

Im
m

unogen
S

pecies(H
LA

)
R

eferences

R
T

(71-79
LA

I)
R

T
(59-67)

IT
LW

Q
R

P
LV

hum
an(A

*6802,
A

*7401)
[D

ong98]
N

O
T

E
S

:
•

P
redicted

on
binding

m
otif,no

truncations
analyzed

•
C

lade
A

/B
/D

consensus,H
LA

-A
28

subtype,S
.R

ow
land-Jones,pers.

com
m

.

R
T

(71-79
LA

I)
R

T
(59-67)

IT
LW

Q
R

P
LV

hum
an(A

19)
[D

ong98]
N

O
T

E
S

:
•

C
lade

A
/B

/D
consensus,H

LA
-A

*7401,S
.R

ow
land-Jones,pers.

com
m

.

P
r(85-93

C
lade

D
)

R
T

(86-94)
D

T
V

LE
E

M
N

L
hum

an(A
*6802)

[D
ong98]

N
O

T
E

S
:

•
P

redicted
on

binding
m

otif,no
truncations

analyzed

P
r(75-84

M
N

)
R

T
(131-140)

V
LV

G
P

T
P

V
N

I
In

vitro
stim

ulation
hum

an(A
*0201)

[K
onya97]

N
O

T
E

S
:

•
P

eptide
predicted

to
be

reactive
based

on
H

LA
-A

*0201
binding

m
otif

•
P

eptide
could

stim
ulate

C
T

L
in

P
B

M
C

from
5/6

seronegative
donors

•
P

eptide
located

in
a

highly
conserved

region
ofprotease

•
B

oth
9-m

er
and

10-m
er

could
stim

ulate
C

T
L:V

LV
G

P
T

P
V

N
Iand

LV
G

P
T

P
V

N
I

•
B

inding
affinity

to
A

*0201
w

as
m

easured,C1/
2
m
a
x
µ
M

=
6

for
10-m

er,3
for

9-m
er

•
M

A
L

variantofP
r(75-84

M
N

),w
ith

substitutions
V

77,G
78,and

P
79

gave
reduced

binding
and

C
T

L
recognition

R
T

(LA
I)

R
T

(158-167)
S

P
IE

T
V

P
V

K
L

H
IV

-1
infection

hum
an(A

2,B
61)

[vanderB
urg97]

N
O

T
E

S
:

•
R

ecognized
by

C
T

L
from

a
long

term
survivor,E

ILK
E

P
V

G
H

G
V

w
as

also
recognized

•
H

ighly
conserved

across
clades

R
T

(160-184
H

X
B

2)
R

T
(160-184)

IE
T

V
P

V
K

LK
P

G
M

D
G

P
K

V
-

K
Q

W
P

LT
E

E
H

IV
-1

infection
hum

an(B
8)

[W
alker89]

N
O

T
E

S
:

•
O

ne
offive

epitopes
defined

for
R

T
specific

C
T

L
clones

in
this

study

R
T

(18-26)
R

T
(173-181)

G
P

K
V

K
Q

W
P

L
H

IV
-1

infection
hum

an(B
8)

[M
eier95]

N
O

T
E

S
:

•
H

IV
proteins

w
ith

m
utations

in
this

epitope
allow

ed
transactive

inhibition
ofspecific

C
T

L
m

ediated
lysis



H
IV

C
T

L
E

pitopes

I-A
-44

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

R
T

(173-181)
R

T
(173-181)

G
P

K
V

K
Q

W
P

L
hum

an(B
8)

[G
oulder97c]

N
O

T
E

S
:

•
Included

in
a

study
ofthe

B
8

binding
m

otif

R
T

(185-193
LA

I)
R

T
(173-181)

G
P

K
V

K
Q

W
P

L
no

C
T

L
show

n
hum

an(B
8)

[S
utton93]

N
O

T
E

S
:

•
P

redicted
epitope

based
on

B
8

binding
m

otifs,from
larger

peptide
IE

T
V

P
V

K
LK

P
G

M
D

G
P

K
V

K
Q

W
P

LT
E

E

R
T

(185-193
LA

I)
R

T
(173-181)

G
P

K
V

K
Q

W
P

L
H

IV
-1

infection
hum

an(B
8)

[K
lenerm

an95]
N

O
T

E
S

:
•

N
aturally

occurring
antagonistG

P
R

V
K

Q
W

P
L

found
in

viralP
B

M
C

D
N

A
and

R
N

A

R
T

(33-41)
R

T
(188-196)

A
LV

IC
T

E
M

H
IV

-1
infection

hum
an(A

2)
[H

aas98]
N

O
T

E
S

:
•

O
f98

patients
in

cross-sectionalanalysis,78%
had

C
T

L
againstpol–

R
T

w
as

m
ore

im
m

unogenic
than

Integrase
and

P
rotease

(81%
,51%

,and
24%

of37
patients,respectively)

•
N

ew
clusters

ofepitopes
w

ere
defined

utilizing
differentH

LA
m

olecules
•

T
his

epitope
w

as
defined

as
optim

alby
peptide

titration
assays

(per.
com

m
.,G

.H
aas)

R
T

(33-43)
R

T
(188-198)

A
LV

IC
T

E
M

E
K

H
IV

-1
infection

hum
an(A

3)
[H

aas98]
N

O
T

E
S

:
•

O
f98

patients
in

cross-sectionalanalysis,78%
had

C
T

L
againstpol–

R
T

w
as

m
ore

im
m

unogenic
than

Integrase
and

P
rotease

(81%
,51%

,and
24%

of37
patients,respectively)

•
N

ew
clusters

ofepitopes
w

ere
defined

utilizing
differentH

LA
m

olecules
•

T
his

epitope
w

as
defined

as
optim

alby
peptide

titration
assays

(per.
com

m
.,G

.H
aas)

R
T

(191-215)
R

T
(?)

H
IV

-1
infection

hum
an(polyclonal)

[H
aas97]

N
O

T
E

S
:

•
P

olyclonalC
T

L
recognition

sw
itched

from
R

T
191-215

to
R

T
514-524

w
hen

A
Z

T
therapy

selected
forthe

resistance
m

utation,and
presum

ably
escape

variantR
T

215
T

to
Y

R
T

(205-219
B

R
U

)
R

T
(193-207)

C
T

E
M

E
K

E
G

K
IS

K
IG

P
recR

T
injection

m
urine(H

2
k)

[D
eG

root91]
N

O
T

E
S

:
•

M
urine

and
hum

an
helper

and
C

T
L

epitope



H
IV

C
T

L
E

pitopes

I-A
-45

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

R
T

(205-219)
R

T
(193-207)

C
T

E
M

E
K

E
G

K
IS

K
IG

P
H

IV
-1

infection
hum

an(broad)
[H

osm
alin90]

N
O

T
E

S
:

•
M

urine
and

hum
an

helper
and

C
T

L
epitope

R
T

(206-214)
R

T
(194-202)

T
E

M
E

A
E

G
K

I
peptide

on
pulsed

irradiated
splenocytes

C
3H

/H
eJ

m
ice

[Leggatt97]

N
O

T
E

S
:

•
A

la
substituted

nonam
er-peptide

used
to

test
a

non-radioactive
assay

for
m

urine
C

T
L

recognition
of

peptide-M
H

C
class

Icom
plexes

•
T

he
new

assay
is

C
T

L
adherence

assay
(C

A
A

),and
is

based
on

the
discovery

thatC
T

L
develop

adhesive
properties

upon
T

C
R

triggering
•

S
ubstitutions

in
T

E
M

E
A

E
G

K
Ithatreduce

cytolytic
activity

w
ere

correctly
detected

by
C

A
A

R
T

(42-50)
R

T
(197-205)

E
K

E
G

K
IS

K
I

H
IV

-1
infection

hum
an(B

51)
[H

aas98]
N

O
T

E
S

:
•

O
f98

patients
in

cross-sectionalanalysis,78%
had

C
T

L
againstpol–

R
T

w
as

m
ore

im
m

unogenic
than

Integrase
and

P
rotease

(81%
,51%

,and
24%

of37
patients,respectively)

•
N

ew
clusters

ofepitopes
w

ere
defined

utilizing
differentH

LA
m

olecules
•

T
his

epitope
w

as
defined

as
optim

alby
peptide

titration
assays

(per.
com

m
.,G

.H
aas)

R
T

(262-270
IIIB

)
R

T
(262-270)

T
V

LD
V

G
D

A
Y

H
IV

-1
infection

hum
an(B

35)
[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

•
T

V
LD

M
G

D
A

C
is

a
naturally

occurring
variantthatis

less
reactive

R
T

(267-277)
R

T
(263-273)

V
LD

V
G

D
A

Y
F

S
V

in
vitro

stim
ulation

hum
an(A

*0201)
[vanderB

urg96]
N

O
T

E
S

:
•

H
igh

dissociation
rate,butim

m
unogenic

in
prim

ary
C

T
L

induction
after

repeated
stim

ulations
w

ith
peptide

•
C

T
L

generated
byin

vitro
stim

ulation
ofP

B
M

C
derived

from
uninfected

individual



H
IV

C
T

L
E

pitopes

I-A
-46

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

R
T

(267-277)
R

T
(263-273)

V
LD

V
G

D
A

Y
F

S
V

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
•

V
LD

V
G

D
A

Y
F

S
V

is
a

conserved
H

LA
-A

2
epitope

included
in

this
study

–
4/6

patients
had

this
sequence

as
their

H
IV

direct
sequence,

but
only

one
of

these
had

a
detectable

C
T

L
response

–
the

other
tw

o
had

the
sequences

E
E

D
V

G
D

A
Y

F
S

V
and

E
LD

V
G

D
A

Y
F

S
V

and
no

detectable
C

T
L

response

R
T

(267-277)
R

T
(263-273)

V
LD

V
G

D
A

Y
F

S
V

in
vitro

stim
ulation

hum
an(A

2)
[vanderB

urg95]
N

O
T

E
S

:
•

B
inds

H
LA

-A
*0201

–
C

T
L

generated
byin

vitro
stim

ulation
ofP

B
M

C
from

an
H

IV
negative

donor
•

V
LD

V
G

D
A

Y
F

S
V

is
in

a
functionaldom

ain

R
T

(273-282
IIIB

)
R

T
(273-282)

V
P

LD
E

D
F

R
K

Y
H

IV
-1

infection
hum

an(B
35)

[S
higa96]

N
O

T
E

S
:

•
B

inds
H

LA
-B

*3501

R
T

(273-282
S

F
2)

R
T

(273-282)
V

P
LD

K
D

F
R

K
Y

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
•

4/7
B

35
positive

individuals
had

a
C

T
L

response
to

this
epitope

•
A

K
to

E
substitution

atposition
5

abrogates
specific

lysis,and
reduces

binding
to

B
*3501

R
T

(273-282
IIIB

)
R

T
(273-282)

V
P

LD
E

D
F

R
K

Y
H

IV
-1

infection
hum

an(B
35)

[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

•
V

P
LD

K
D

F
R

K
Y,a

variantfound
in

H
IV

M
N

,w
as

notrecognized
•

V
P

H
D

E
D

F
R

K
Y,a

variantfound
in

H
IV

Y
U

2,w
as

notrecognized
•

T
his

epitope
w

as
type-specific

and
conserved

in
only

one
other

B
subtype

sequence



H
IV

C
T

L
E

pitopes

I-A
-47

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

R
T

(295-302
IIIB

)
R

T
(283-290)

TA
F

T
IP

S
I

H
IV

-1
infection

hum
an(B

51)
[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
•

TA
F

T
IP

S
T,a

variantfound
in

H
IV

-1
C

A
M

1,w
as

also
recognized

•
TA

F
T

IP
S

V,a
variantfound

in
H

IV
-1

V
E

1R
T,w

as
also

recognized
•

T
V

F
T

IP
S

I,a
variantfound

in
H

IV
-1

M
A

N
C

,w
as

also
recognized

R
T

(308-320)
R

T
(308-320)

W
K

G
S

P
A

IF
Q

S
S

M
T

H
IV

-1
infection

hum
an(B

7)
[B

rander95a]
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
T

(311-319
S

F
2)

R
T

(311-319)
S

P
A

IF
Q

S
S

M
H

IV
-1

infection
hum

an(B
35)

[S
higa96]

N
O

T
E

S
:

•
B

inds
H

LA
-B

*3501

R
T

(311-319
S

F
2)

R
T

(311-319)
S

P
A

IF
Q

S
S

M
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

R
T

(311-319
S

F
2)

R
T

(311-319)
S

P
A

IF
Q

S
S

M
T

hum
an(B

7)
[B

rander97]
N

O
T

E
S

:
•

P
er.

com
m

.
from

C
.H

ey
and

D
.R

uhlto
C

.B
rander

and
B

.W
alker

R
T

(325-333
IIIB

)
R

T
(313-321)

A
IF

Q
S

S
M

T
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

•
A

IF
Q

S
S

M
T

R
and

A
ILQ

S
S

M
T

K
,naturally

occurring
variants,w

ere
found

in
infant,and

are
recognized

•
T

IS
Q

S
S

M
T

K
,a

naturally
occurring

variant,w
as

found
in

infantand
is

notrecognized



H
IV

C
T

L
E

pitopes

I-A
-48

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

R
T

R
T

(313-321)
A

IF
Q

S
S

M
T

K
H

IV
-1

infection
hum

an(A
11)

[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

R
T

(325-333)
R

T
(313-321)

A
IF

Q
S

S
M

T
K

H
IV

-1
infection

hum
an(A

11,
A

3,
A

*6801)
[T

hrelkeld97]

N
O

T
E

S
:

•
S

tudy
ofthe

fine
specificity

ofan
A

3-like
super-type

epitope
(the

A
3

super-type
includes

A
*0301,A

*1101,A
*3101,

A
*3301,and

A
*6801)

•
A

3
super-type

is
characterized

by
a

hydrophobic
or

hydroxylcontaining
anchor

residue
atposition

2,and
a

positive
charge

in
the

C
-term

position
•

W
hile

m
ost

lines
w

ere
specific,

prom
iscuous

cloned
C

T
L

lines
w

ere
also

derived
from

H
IV

+
donors

that
could

recognize
epitope

presented
by

either
A

3
or

A
11

or
A

*6801
•

A
lanine

substitutions
throughout

the
epitope

and
natural

variants
indicate

that
the

sam
e

am
ino

acid
positions

are
criticalfor

presentation
by

either
M

H
C

m
olecule,A

3
or

A
11

R
T

(325-333
LA

I)
R

T
(313-321)

A
IF

Q
S

S
M

T
K

H
IV

-1
infection

hum
an(A

3)
[C

ao97]
N

O
T

E
S

:
•

T
he

consensus
peptide

ofB
and

D
clade

viruses
is

A
IF

Q
S

S
M

T
K

•
T

he
consensus

peptide
ofa

subsetofA
s

is
A

IF
Q

A
S

M
T

K
and

itis
less

able
to

stim
ulate

the
C

T
L

clone
•

T
he

consensus
peptide

ofa
subsetofA

s
is

S
IF

Q
S

S
M

T
K

and
is

as
reactive

as
the

originally
defined

epitope

R
T

(325-333)
R

T
(313-321)

A
IF

Q
S

S
M

T
K

H
IV

-1
infection

hum
an(A

3.1)
[B

rander95a]
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
T

(325-333
LA

I)
R

T
(313-321)

A
IF

Q
S

S
M

T
K

N
o

C
T

L
show

n
hum

an(A
11)

[Z
hang93]

N
O

T
E

S
:

•
E

xploration
ofA

11
binding

m
otif,based

on
N

ixon
etal.

1991



H
IV

C
T

L
E

pitopes

I-A
-49

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

R
T

(325-333
LA

I)
R

T
(313-321)

A
IF

Q
S

S
M

T
K

H
IV

-1
infection

hum
an(A

11)
[M

cM
ichael94]

N
O

T
E

S
:

•
R

eview
ofH

IV
C

T
L

epitopes

R
T

(325-333
LA

I)
R

T
(313-321)

A
IF

Q
S

S
M

T
K

hum
an(A

33)
[R

ow
land-JonesP

erC
om

95]
N

O
T

E
S

:
•

D
efined

as
m

inim
alpeptide

by
titration

curve,S
.R

ow
land-Jones,per.

com
m

.

R
T

(325-349
P

V
22)

R
T

(313-337)
A

IF
Q

S
S

M
T

K
ILE

P
F

R
K

Q
-

N
P

D
IV

IY
Q

H
IV

-1
infection

hum
an(A

11)
[Jassoy93]

N
O

T
E

S
:

•
H

IV
-1

specific
C

T
Ls

releaseγ-IF
N

,and
α

-
and

β
-T

N
F

R
T

(325-349)
R

T
(313-337)

A
IF

Q
S

S
M

T
K

ILE
P

F
R

K
Q

-
N

P
D

IV
IY

Q
H

IV
-1

infection
hum

an(A
11)

[P
rice95]

N
O

T
E

S
:

•
S

tudy
ofcytokines

released
by

H
IV

-1
specific

activated
C

T
L

R
T

(342-366
LA

I)
R

T
(330-354)

N
P

D
IV

IY
Q

Y
M

D
D

LY
V

G
S

-
D

LE
IG

Q
H

R
H

IV
-1

infection
hum

an(A
11)

[W
alker89]

N
O

T
E

S
:

•
O

ne
offive

epitopes
defined

for
R

T
specific

C
T

L
clones

in
this

study

R
T

(342-350
LA

I)
R

T
(330-338)

H
P

D
IV

IY
Q

Y
H

IV
-1

infection
hum

an(B
35)

[M
cM

ichael94]
N

O
T

E
S

:
•

R
eview

ofH
IV

C
T

L
epitopes

R
T

(329-337)
R

T
(330-338)

H
P

D
IV

IY
Q

Y
H

IV
infection

hum
an(B

35)
[R

ow
landJones95]

N
O

T
E

S
:

•
N

P
D

IV
IY

Q
Y

preferred
sequence

for
som

e
C

T
L

clones,H
IV

-2
N

P
D

V
ILIQ

Y
is

also
recognized



H
IV

C
T

L
E

pitopes

I-A
-50

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

R
T

(329-337)
R

T
(330-338)

H
P

D
IV

IY
Q

Y
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

R
T

(328-336
IIIB

)
R

T
(330-338)

N
P

D
IV

IY
Q

Y
H

IV
-1

infection
hum

an(B
35)

[S
higa96]

N
O

T
E

S
:

•
B

inds
H

LA
-B

*3501

R
T

(328-336
IIIB

)
R

T
(330-338)

N
P

D
IV

IY
Q

Y
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

•
3/7

B
35

positive
individuals

had
a

C
T

L
response

to
this

epitope
•

D
to

E
,or

V
to

I,substitutions
atpositions

3
or

5,respectively,reduces
C

T
L

activity
and

binding
to

B
*3501

R
T

(328-336
IIIB

)
R

T
(330-338)

N
P

D
IV

IY
Q

Y
H

IV
-1

infection
hum

an(B
35)

[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

P
D

IIIY
Q

Y,a
variantfound

in
H

IV
-1

JR
C

S
F,w

as
also

recognized
•

N
P

E
IV

IY
Q

Y,a
variantfound

in
H

IV
-1

JR
U

2R
F,w

as
also

recognized
•

N
P

D
LV

IY
Q

Y,w
as

also
recognized

R
T

R
T

(330-338)
N

P
D

IV
IY

Q
Y

H
IV

-1
exposure

hum
an(B

35)
[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
H

P
D

IV
IY

Q
Y

•
T

he
D

subtype
consensus

is
N

P
E

IV
IY

Q
Y



H
IV

C
T

L
E

pitopes

I-A
-51

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

R
T

R
T

(334-342)
V

IY
Q

Y
M

M
D

L
H

IV
-1

exposure
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
and

D
consensus

sequences
are

both
V

IY
Q

Y
M

M
D

L

R
T

R
T

(334-342)
V

IY
Q

Y
M

D
D

L
M

ulti-epitope
gene

in
V

VA
hum

an(A
*0201)

[H
anke98c,

H
anke98b]

N
O

T
E

S
:

•
T

his
epitope

w
as

show
n

to
be

processed
and

presented
to

appropriate
C

T
L

clones
upon

infection
of

hum
an

target
cells

w
ith

vaccinia
virus

A
nkara

(V
VA

)
carrying

20
H

IV
-1

epitopes
recognized

by
hum

ans

R
T

(346-354
LA

I)
R

T
(334-342)

V
IY

Q
Y

M
D

D
L

H
IV

infection
hum

an(A
2)

[H
arrer96]

N
O

T
E

S
:

•
T

he
substitution

V
IY

Q
Y

V
D

D
L

abrogates
C

T
L

response
and

confers
drug

resistance

R
T

(179-187)
R

T
(334-342)

V
IY

Q
Y

M
D

D
L

H
IV

infection
hum

an(A
2)

[H
aas98]

N
O

T
E

S
:

•
O

f98
patients

in
cross-sectionalanalysis,78%

had
C

T
L

againstpol–
R

T
w

as
m

ore
im

m
unogenic

than
Integrase

and
P

rotease
(81%

,51%
,and

24%
of37

patients,respectively)
•

N
ew

clusters
ofepitopes

w
ere

defined
utilizing

differentH
LA

m
olecules

R
T

(LA
I)

R
T

(335-344)
IY

Q
Y

M
D

D
LY

V
H

IV
-1

infection
hum

an(A
*0201)

[vanderB
urg97]

N
O

T
E

S
:

•
R

ecognized
by

C
T

L
from

a
progressor,spans

im
portantR

T
functionaldom

ain
•

A
previous

study
determ

ined
thatthis

w
as

an
epitope

recognized
by

a
long

term
survivor

R
T

(191-215)
R

T
(347-371)

D
LE

IG
Q

H
R

T
K

IE
E

LR
Q

H
-

LLR
W

G
F

T
T

?
H

IV
-1

infection
hum

an(polyclonal)
[H

aas97]

N
O

T
E

S
:

•
P

olyclonalC
T

L
recognition

sw
itched

from
R

T
191-215

to
R

T
514-524

w
hen

A
Z

T
therapy

selected
forthe

resistance
m

utation,and
presum

ably
escape

variantR
T

215
T

to
Y



H
IV

C
T

L
E

pitopes

I-A
-52

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

R
T

(359-383
H

X
B

2)
R

T
(347-371)

D
LE

IG
Q

H
R

T
K

IE
E

LR
Q

H
-

LLR
W

G
LT

T
H

IV
-1

infection
hum

an(B
w

60)
[W

alker89]

N
O

T
E

S
:

•
O

ne
offive

epitopes
defined

for
R

T
specific

C
T

L
clones

in
this

study

R
T

(192-201)
R

T
(347-356)

D
LE

IG
Q

H
R

T
K

H
IV

-1
infection

hum
an(A

3)
[H

aas98]
N

O
T

E
S

:
•

O
f98

patients
in

cross-sectionalanalysis,78%
had

C
T

L
againstpol–

R
T

w
as

m
ore

im
m

unogenic
than

Integrase
and

P
rotease

(81%
,51%

,and
24%

of37
patients,respectively)

•
N

ew
clusters

ofepitopes
w

ere
defined

utilizing
differentH

LA
m

olecules

R
T

(201-209)
R

T
(356-364)

K
IE

E
LR

Q
H

L
H

IV
-1

infection
hum

an(A
2)

[H
aas98]

N
O

T
E

S
:

•
O

f98
patients

in
cross-sectionalanalysis,78%

had
C

T
L

againstpol–
R

T
w

as
m

ore
im

m
unogenic

than
Integrase

and
P

rotease
(81%

,51%
,and

24%
of37

patients,respectively)
•

N
ew

clusters
ofepitopes

w
ere

defined
utilizing

differentH
LA

m
olecules

R
T

(LA
I)

R
T

(358-367)
E

E
LR

Q
H

LLR
W

H
IV

-1
infection

hum
an(B

44)
[vanderB

urg97]
N

O
T

E
S

:
•

T
he

only
epitope

recognized
by

C
T

L
from

a
long

term
survivor

in
tw

o
sam

ples
taken

six
years

apart
•

R
ecognized

by
C

T
L

from
a

progressor,E
ILK

E
P

V
G

H
G

V
and

T
W

E
T

W
W

T
E

Y
W

w
ere

also
recognized

R
T

(209-220)
R

T
(364-375)

LLR
W

G
LT

T
P

D
K

K
H

IV
-1

infection
hum

an(A
2)

[H
aas98]

N
O

T
E

S
:

•
O

f98
patients

in
cross-sectionalanalysis,78%

had
C

T
L

againstpol–
R

T
w

as
m

ore
im

m
unogenic

than
Integrase

and
P

rotease
(81%

,51%
,and

24%
of37

patients,respectively)
•

N
ew

clusters
ofepitopes

w
ere

defined
utilizing

differentH
LA

m
olecules

R
T

(LA
I)

R
T

(398-407)
P

IV
LP

E
K

D
S

W
H

IV
-1

infection
hum

an(B
*5701)

[vanderB
urg97]

N
O

T
E

S
:

•
R

ecognized
by

C
T

L
from

a
progressor

and
a

long
term

survivor,K
IT

T
E

S
IV

IW
w

as
also

recognized

R
T

(415-426
IIIB

)
R

T
(415-426)

LV
G

K
LN

W
A

S
Q

IY
H

IV
-1

infection
hum

an(B
w

62)
[B

rander96]
N

O
T

E
S

:
•

P.Johnson,pers.
com

m
.



H
IV

C
T

L
E

pitopes

I-A
-53

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

R
T

(438-446
IIIB

)
R

T
(426-434)

Y
P

G
IK

V
R

Q
L

H
IV

-1
infection

hum
an(B

42)
[W

alkerpercom
96]

N
O

T
E

S
:

•
YA

G
IK

V
R

Q
L

and
Y

P
G

IK
V

K
Q

L
are

naturally
occurring

variants
thatare

both
reactive

•
Y

H
K

IK
V

R
Q

L
is

a
naturally

occurring
variantthathas

notbeen
tested

•
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
T

(448-456
S

F
2)

R
T

(448-456)
IP

LT
E

E
A

E
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

R
T

(448-456
S

F
2)

R
T

(448-456)
IP

LT
E

E
A

E
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
•

O
nly

1/7
B

35
positive

individuals
had

a
C

T
L

response
to

this
epitope

•
A

n
E

to
K

substitution
atposition

5
abrogates

specific
lysis,butnotbinding

to
B

*3501
•

A
n

I
to

V
substitution

at
position

1,
P

to
Q

at
position

2,
and

E
to

K
at

5,
abrogates

specific
lysis

and
binding

to
B

*3501
•

A
n

Ito
V

substitution
atposition

1
did

notalter
reactivity

R
T

(461-485
H

X
B

2)
R

T
(449-473)

P
LT

E
E

A
E

LE
LA

E
N

R
E

IL-
K

E
P

V
H

G
V

Y
H

IV
-1

infection
hum

an(A
2)

[W
alker89]

N
O

T
E

S
:

•
O

ne
offive

epitopes
defined

for
R

T
specific

C
T

L
clones

in
this

study

R
T

(LA
I)

R
T

(463-472)
E

ILK
E

P
V

G
H

V
H

IV
-1

infection
hum

an(A
*0201)

[vanderB
urg97]

N
O

T
E

S
:

•
R

ecognized
by

C
T

L
from

a
long

term
survivor,S

P
IE

T
V

P
V

K
L

w
as

also
recognized

•
R

ecognized
by

C
T

L
from

a
progressor,E

E
LR

Q
H

LLR
W

and
T

W
E

T
W

W
T

E
Y

W
w

ere
also

recognized



H
IV

C
T

L
E

pitopes

I-A
-54

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

P
ol(476-484)

R
T

(464-472)
ILK

E
P

V
H

G
V

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

P
ol(476-484)

R
T

(464-472)
ILK

E
P

V
H

G
V

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

R
T

R
T

(464-472)
ILK

E
P

V
H

G
V

M
ulti-epitope

gene
in

V
VA

hum
an(A

*0201)
[H

anke98c,
H

anke98b]

N
O

T
E

S
:

•
T

his
epitope

w
as

show
n

to
be

processed
and

presented
to

appropriate
C

T
L

clones
upon

infection
of

hum
an

target
cells

w
ith

vaccinia
virus

A
nkara

(V
VA

)
carrying

20
H

IV
-1

epitopes
recognized

by
hum

ans

R
T

(476-484)
R

T
(464-472)

ILK
E

P
V

H
G

V
H

IV
-1

infection
hum

an(A
2)

[C
ollins98]

N
O

T
E

S
:

•
N

efdow
n-regulates

M
H

C
class

Im
olecules,w

hich
inhibits

C
T

L
killing

ofH
IV

-infected
targets

•
T

he
anti-R

T
C

T
L

clone
killed

N
ef-

cells
less

efficiently
than

anti-gag
clones,correlated

w
ith

the
reduced

expression
ofR

T

P
ol(476-484

LA
I)

R
T

(464-472)
ILK

E
P

V
H

G
V

H
IV

-1
infection

hum
an(A

2)
[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
-55

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

R
T

(464-472)
R

T
(464-472)

ILK
E

P
V

H
G

V
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

•
ILK

E
P

V
H

G
V

is
a

conserved
H

LA
-A

2
epitope

included
in

this
study

–
5/6

patients
had

this
sequence

as
their

H
IV

direct
sequence,

and
these

had
a

detectable
C

T
L

response–
one

person
carried

the
form

ILR
E

P
V

H
G

V
and

had
no

detectable
C

T
L

R
T

(476-484)
R

T
(464-472)

ILK
E

P
V

H
G

V
H

IV
-1

infection
hum

an(A
2)

[T
som

ides94]
N

O
T

E
S

:
•

C
T

L
clones

recognize
naturally

processed
peptide

–
peptide

abundance
corresponded

to
levelofC

T
L

killing

R
T

(476-484)
R

T
(464-472)

ILK
E

P
V

H
G

V
In

vitro
stim

ulation
hum

an(A
*0201)

[K
onya97]

N
O

T
E

S
:

•
T

his
epitope

w
as

included
as

a
positive

control
•

B
inding

affinity
to

A
*0201

w
as

m
easured,C1/

2
m
a
x
µ
M

=
12

R
T

(476-484)
R

T
(464-472)

ILK
E

P
V

H
G

V
H

IV
-1

exposure
hum

an(A
2)

[K
onya97]

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
ILK

D
P

V
H

G
V

•
T

he
D

subtype
consensus

is
identicalto

the
epitope

ILK
E

P
V

H
G

V

R
T

(476-484)
R

T
(464-472)

ILK
E

P
V

H
G

V
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
A

s
have

the
sequence

ILK
E

P
V

H
G

V
•

T
he

consensus
peptide

ofa
subsetofA

clade
viruses,ILK

D
P

V
H

G
V,is

notcross-reactive



H
IV

C
T

L
E

pitopes

I-A
-56

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

R
T

(468-476)
R

T
(464-472)

ILK
E

P
V

H
G

V
in

vitro
stim

ulation
hum

an(A
*0201)

[vanderB
urg96]

N
O

T
E

S
:

•
Im

m
unogenic

in
hum

ans,
slow

dissociation
rate,

associated
w

ith
im

m
unogenicity

in
transgenic

H
LA

-A
*0201/K
b

m
ice

•
C

T
L

generated
byin

vitro
stim

ulation
ofP

B
M

C
derived

from
uninfected

individual

R
T

(468-476)
R

T
(464-472)

ILK
E

P
V

H
G

V
in

vitro
stim

ulation
hum

an(A
*0201)

[vanderB
urg95]

N
O

T
E

S
:

•
B

inds
H

LA
-A

*0201
–

C
T

L
generated

byin
vitro

stim
ulation

ofP
B

M
C

from
an

H
IV

negative
donor

R
T

(476-484)
R

T
(464-472)

ILK
E

P
V

H
G

V
H

IV
-1

infection
hum

an(A
*0201)

[P
ogue95]

N
O

T
E

S
:

•
M

utationalstudy:
position

1
Ito

Y
increases

com
plex

stability
w

ith
H

LA
-A

*0201

pol(476-484)
R

T
(464-472)

ILK
E

P
V

H
G

V
H

IV
-1

infection
hum

an(A
*0201)

[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

2
epitope

S
LY

N
T

VAT
L,the

other
to

polA
2

epitope
ILK

E
P

V
H

G
V

•
V

iralsequencing
from

the
tw

in
that

had
no

response
to

S
LY

N
T

VAT
L

indicated
his

virus
had

the
substituted

form
S

LH
N

AVAV
L

•
71%

ofan
additionalsetof22

H
IV

-1
infected

H
LA

-A
*0201

positive
donors

preferentially
responded

to
gag

S
LY

N
T-

VAT
L

•
T

hose
individuals

w
ith

a
polILK

E
P

V
H

G
V

response
tended

to
have

m
utations

in
or

around
S

LY
N

T
VAT

L
•

[G
oulder97e]is

a
review

ofim
m

une
escape

thatsum
m

arizes
this

study

R
T

(476-484)
R

T
(464-472)

ILK
E

P
V

H
G

V
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
-57

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

R
T

(476-484)
R

T
(464-472)

ILK
E

P
V

H
G

V
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

R
T

(309-317)
R

T
(464-472)

ILK
E

P
V

H
G

V
H

IV
infection

hum
an(A

2)
[M

oss95]
N

O
T

E
S

:
•

Tw
o

clones
w

ere
obtained

w
ith

differentT
C

R
usage,V

β 1
and

V
β 21

R
T

(309-317)
R

T
(464-472)

ILK
E

P
V

H
G

V
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

•
T

he
A

2-P
olC

D
8+

clones
w

ere
C

D
45R

O
+

and
H

LA
-D

R
and

C
D

38
negative,suggesting

a
m

em
ory

ratherthan
effector

phenotype
•

R
eview

ed
in

[M
cM

ichael98]

R
T

(476-484)
R

T
(464-472)

ILK
E

P
V

H
G

V
H

IV
-1

infection
hum

an(A
2)

[M
usey97]

N
O

T
E

S
:

•
C

ervicalC
T

L
clones

from
an

H
IV

infected
w

om
an

recognized
this

epitope

R
T

(476-484)
R

T
(464-472)

ILK
E

P
V

H
G

V
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



H
IV

C
T

L
E

pitopes

I-A
-58

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

R
T

(476-484
LA

I)
R

T
(464-472)

ILK
E

P
V

H
G

V
H

IV
-1

infection
hum

an(A
2)

[T
som

ides91]
N

O
T

E
S

:
•

P
recise

identification
ofthe

nonam
er

thatbinds
to

A
2

R
T

(476-484
LA

I)
R

T
(464-472)

ILK
E

P
V

H
G

V
no

C
T

L
show

n
hum

an(A
2)

[C
onnan94]

N
O

T
E

S
:

•
P

rom
otes

assem
bly

ofH
LA

-A
2

m
olecules

in
T

2
celllysates

R
T

(510-518)
R

T
(464-472)

ILK
E

P
V

H
G

V
none

hum
an(A

2)
[P

arker92]
N

O
T

E
S

:
•

S
tudied

in
the

contextofH
LA

-A
2

peptide
binding

R
T

(476-485
LA

I)
R

T
(464-473)

ILK
E

P
V

H
G

V
Y

H
IV

-1
infection

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

1991
and

pers.
com

m
.

P.Johnson

R
T

(495-515
LA

I)
R

T
(483-507)

E
IQ

K
Q

G
Q

G
Q

W
T

Y
Q

IY
Q

E
-

P
F

K
N

LK
T

G
H

IV
-1

infection
hum

an(A
11)

[W
alker89]

N
O

T
E

S
:

•
O

ne
offive

epitopes
defined

for
R

T
specific

C
T

L
clones

in
this

study

R
T

(507-519
LA

I)
R

T
(495-507)

Q
IY

Q
E

P
F

K
N

LK
T

G
H

IV
-1

infection
hum

an(A
11)

[Johnson94b]
N

O
T

E
S

:
•

T
his

epitope
w

as
listed

in
a

review

R
T

(507-516)
R

T
(495-505)

Q
IY

Q
E

P
F

K
N

LK
H

IV
-1

infection
hum

an
[P

rice95]
N

O
T

E
S

:
•

S
tudy

ofcytokines
released

by
H

IV
-1

specific
activated

C
T

L

R
T

(508-516)
R

T
(496-505)

IY
Q

E
P

F
K

N
LK

H
IV

-1
infection

hum
an(A

11)
[C

ulm
annP

erC
om

]



H
IV

C
T

L
E

pitopes

I-A
-59

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

R
T

(518-526
U

455)
R

T
(519-527)

D
V

K
Q

LT
E

V
V

hum
an(A

*6802)
[D

ong98]
N

O
T

E
S

:
•

P
redicted

on
binding

m
otif,no

truncations
analyzed

•
R

eacts
w

ith
clade

A
consensus

(U
455),and

w
ith

the
peptide

D
V

K
Q

LA
E

AV,from
the

D
clade

R
T

(518-526
U

455)
R

T
(519-527)

D
V

K
Q

LT
E

V
V

hum
an(B

70)
[D

orrell98]

R
T

(LA
I)

R
T

(529-538)
K

IT
T

E
S

IV
IW

H
IV

-1
infection

hum
an(B

*5701)
[vanderB

urg97]
N

O
T

E
S

:
•

R
ecognized

by
C

T
L

from
a

progressor
and

a
long

term
survivor,P

IV
LP

E
K

D
S

W
w

as
also

recognized

R
T

(559-568
LA

I)
R

T
(547-556)

P
IQ

K
E

T
W

E
T

W
hum

an(A
32)

[H
arrer96b]

R
T

(LA
I)

R
T

(552-561)
T

W
E

T
W

W
T

E
Y

W
H

IV
-1

infection
hum

an(B
44)

[vanderB
urg97]

N
O

T
E

S
:

•
R

ecognized
by

C
T

L
from

tw
o

progressors,E
ILK

E
P

V
G

H
G

V
and

E
E

LR
Q

H
LLR

W
w

ere
also

recognized
by

one,and
R

E
T

K
LG

K
A

G
Y

w
as

also
recognized

by
the

other

R
T

(421-429)
R

T
(576-584)

P
LV

K
LW

Y
Q

L
H

IV
-1

infection
hum

an(A
2)

[H
aas98]

N
O

T
E

S
:

•
O

f98
patients

in
cross-sectionalanalysis,78%

had
C

T
L

againstpol–
R

T
w

as
m

ore
im

m
unogenic

than
Integrase

and
P

rotease
(81%

,51%
,and

24%
of37

patients,respectively)
•

N
ew

clusters
ofepitopes

w
ere

defined
utilizing

differentH
LA

m
olecules

R
T

(587-597
S

F
2)

R
T

(587-596)
E

P
IV

G
A

E
T

F
Y

H
IV

-1
infection

hum
an(B

35)
[S

higa96]
N

O
T

E
S

:
•

B
inds

H
LA

-B
*3501,butnotpresented

by
B

51,in
contrastto

the
peptide

E
P

IV
G

A
E

T
F

R
T

(587-597
S

F
2)

R
T

(587-595)
E

P
IV

G
A

E
T

F
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

•
5/7

B
35

positive
individuals

had
a

C
T

L
response

to
this

epitope
•

A
n

E
to

D
substitution

atposition
1,and

V
to

Iatposition
4,reduces

activity
butnotbinding

to
B

*3501



H
IV

C
T

L
E

pitopes

I-A
-60

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

R
T

(587-596
S

F
2)

R
T

(587-595)
E

P
IV

G
A

E
T

F
H

IV
-1

infection
hum

an(B
35,B

51)
[S

higa96]
N

O
T

E
S

:
•

B
inds

H
LA

-B
*3501,and

presented
by

B
51

–
C

T
L

could
notkillR

T-vaccinia
virus

infected
cells

thatexpressed
B

51

R
T

(LA
I)

R
T

(589-602)
IV

G
A

E
T

F
Y

V
D

G
A

A
S

H
IV

-1
infection

hum
an(A

*6802)
[vanderB

urg97]
N

O
T

E
S

:
•

R
ecognized

by
C

T
L

from
a

long
term

survivor
that

recognized
a

set
of

5
overlapping

peptides
spanning

IV
G

A
E

T-
F

Y
V

D
G

A
A

S
as

w
ellas

P
IV

LP
E

K
D

S
W

and
K

IT
T

E
S

IV
IW

•
A

*6802
is

a
subsetofH
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T

(591-600
IIIB

)
R

T
(591-600)

G
A

E
T

F
Y

V
D

G
A

H
IV

-1
infection

hum
an(B

45)
[W

alkerpercom
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T
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R
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D
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:

•
A

C
T

L
response

used
to

study
gene

usage
in

H
LA

-B
14

response



H
IV

C
T

L
E

pitopes

I-A
-61

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

R
T

(648-672)
R

T
(636-660)

A
IY

LA
LQ

D
S

G
LE

V
N

IV
T

-
D

S
Q

YA
LG

I
H

IV
-1

infection
hum

an
[P

rice95]
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D
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.K
alam

s

R
T

(640-648
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(640-648)
A

LQ
D

S
G

LE
V

no
C

T
L

show
n

hum
an(A

2)
[B

rander95]
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T
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D
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•

P
ublished

in
this

database
in

1995
as

B
14,

butB
14

transfected
cells

did
notpresentthe

peptide
and

itis
thoughtto

be
presented

by
the
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cross-reactivity

could
protect

against
both

A
and

D
and

confer
protection

in
N

airobiw
here

both
subtypes

are
circulating

•
T

he
A

and
D

subtype
consensus

are
identicalto

the
B

clade
epitope
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P
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T

(797-804
S

F
2)

R
T
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the
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R
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