
H
IV

C
T

L
E

pitopes

I-A
-93

D
E

C
98

Table
9: gp

41
Location

W
E

A
U

S
equence

Im
m

unogen
S

pecies(H
LA

)
R

eferences

gp41(557-565
IIIB

)
gp41(47-55)

R
A

IE
A

Q
Q

H
L

H
IV

-1
infection

hum
an

[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

A
ID

A
Q

Q
H

L
and

R
V

IE
A

Q
Q

H
L,naturally

occurring
variants,w

ere
found

in
m

other
and

are
recognized

gp41(557-565
IIIB

)
gp41(47-55)

R
A

IE
A

Q
Q

H
L

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

•
K

A
IE

A
Q

Q
H

L,a
variantfound

in
H

IV
-1

N
Y

5C
G

,w
as

also
recognized

•
R

A
IE

A
Q

Q
H

M
,a

variantfound
in

H
IV

-1
JR

C
S

F,w
as

also
recognized

•
R

A
ID

A
Q

Q
H

L,a
variantfound

in
H

IV
-1

E
T

R
,w

as
also

recognized
•

R
A

IK
A

Q
Q

H
L,a

variantfound
in

H
IV

-1
C

D
C

42,w
as

also
recognized

gp41(571-590
LA

I)
gp41(60-79)

V
W

G
IK

Q
LQ

A
R

ILAV
E

R
Y

LK
D

rec
LA

I
gp160

vac-
cinia

H
IVA

C
-1e

and
rgp160

hum
an

(C
D

4+
C

T
L

(D
R

-1))
[K

ent97]

N
O

T
E

S
:

•
V

W
G

IK
Q

LQ
A

R
ILAV

E
R

Y
LK

D
,presentin

H
IV

-1
LA

I,w
as

the
im

m
unizing

strain
•

V
W

G
IK

Q
LQ

A
R

V
LAV

E
R

Y
LK

D
,presentin

H
IV

-1
M

N
,w

as
also

recognized
•

V
W

G
IK

Q
P

Q
A

R
V

LAV
E

R
Y

LR
D

w
as

the
form

carried
by

the
autologous

strain
thatinfected

the
vaccinee

•
Lysis

of
the

target
cells

by
C

D
4+

C
T

L
w

as
inhibited

w
ith

the
addition

of
the

peptide
representing

the
autologous

strain
•

T
he

infecting
virus

epitope
also

antagonized
the

proliferative
functions

ofthe
C

D
4+

C
T

L
clone

•
T

he
behavior

ofthe
autologous

strain
presents

a
possible

m
echanism

for
vaccine

failure
since

the
infecting

virus
not

only
escapes

C
T

L
activity,butinhibits

the
ability

ofC
T

L
to

recognize
other

variants

gp41(572-590
B

R
U

)
gp41(62-80)

G
IK

Q
LQ

A
R

ILAV
E

R
Y

LK
D

Q
rgp160

B
R

U
vaccine

hum
an(D

P
w

4.2)
[H

am
m

ond91]

N
O

T
E

S
:

•
C

D
4+

C
T

L

gp41(575-599
IIIB

)
gp41(65-89)

Q
LQ

A
R

ILAV
E

R
Y

LK
D

Q
Q

-
LLG

IW
G

C
S

H
IV

-1
infection

hum
an(B

14)
[Jassoy92]

N
O

T
E

S
:

•
E

pitope
recognized

by
C

T
L

clone
derived

from
C

S
F



H
IV

C
T

L
E

pitopes

I-A
-94

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

gp41(583-592
P

V
22)

gp41(73-82)
V

E
R

Y
LK

D
Q

Q
L

H
IV

-1
infection

hum
an(B

14)
[Jassoy93]

N
O

T
E

S
:

•
H

IV
-1

specific
C

T
Ls

releaseγ-IF
N

,and
α

-
and

β
-T

N
F

gp41
gp41(74-82)

E
R

Y
LK

D
Q

Q
L

H
IV

-1
infection

hum
an(B

14)
[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

gp41(591-599
S

F
2)

gp41(74-82)
E

R
Y

LK
D

Q
Q

L
H

IV
-1

infection
hum

an(B
14)

[Lieberm
an97]

N
O

T
E

S
:

•
O

f25
patients,m

osthad
C

T
L

specific
for

m
ore

than
1

H
IV

-1
protein

•
11

subjects
had

C
T

L
thatcould

recognize
vaccinia

expressed
LA

Igp160
•

O
ne

ofthese
11

had
C

T
L

response
to

this
peptide

•
T

he
responding

subjectw
as

H
LA

-A
3,-A

32,-B
7,-B

14

gp41(591-599
S

F
2)

gp41(74-82)
E

R
Y

LK
D

Q
Q

L
H

IV
-1

infection
hum

an(B
14)

[C
ao97]

N
O

T
E

S
:

•
T

he
consensus

sequence
for

clades
B

,C
,and

D
is

E
R

Y
LK

D
Q

Q
L

•
T

he
consensus

sequence
for

clade
A

is
E

R
Y

LR
D

Q
Q

L
and

itis
equally

reactive
•

T
he

consensus
sequence

for
clade

E
is

E
R

Y
LK

D
Q

K
F

and
itis

notreactive

gp41
gp41(74-82)

E
R

Y
LK

D
Q

Q
L

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

and
D

subtype
consensus

are
identicalto

the
B

clade
epitope,E

R
yLkD

Q
Q

L

gp41(584-592)
gp41(74-82)

E
R

Y
LK

D
Q

Q
L

H
IV

-1
infection

hum
an(B

14)
[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



H
IV

C
T

L
E

pitopes

I-A
-95

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

gp41(584-592)
gp41(74-82)

E
R

Y
LK

D
Q

Q
L

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

gp41(584-592)
gp41(74-82)

E
R

Y
LK

D
Q

Q
L

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

gp41(584-592)
gp41(74-82)

E
R

Y
LK

D
Q

Q
L

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

gp41(584-592
P

V
22)

gp41(74-82)
E

R
Y

LK
D

Q
Q

L
H

IV
-1

infection
hum

an(B
14)

[Johnson92]

N
O

T
E

S
:

•
Tw

o
overlapping

C
T

L
epitopes

w
ere

m
apped

w
ith

differentH
LA

restriction
(also

see
Y

LK
D

Q
Q

LL
H

LA
-B

8)

gp41(584-592
P

V
22)

gp41(74-82)
E

R
Y

LK
D

Q
Q

L
H

IV
-1

infection
hum

an(B
14)

[Jassoy93]

N
O

T
E

S
:

•
H

IV
-1

specific
C

T
Ls

releaseγ-IF
N

,and
α

-
and

β
-T

N
F

gp41(584-
592,H

X
B

2)
gp41(74-82)

E
R

Y
LK

D
Q

Q
L

H
IV

-1
infection

hum
an(B

14)
[K

alam
s94,

K
alam

s96]

N
O

T
E

S
:

•
Longitudinalstudy

ofT
cellreceptor

usage
in

a
single

individual
•

P
ersistence

ofoligoclonalresponse
to

this
epitope

for
over

5
years

gp41(584-592)
gp41(74-82)

E
R

Y
LK

D
Q

Q
L

no
C

T
L

show
n

hum
an(B

14)
[D

iB
rino94b]

N
O

T
E

S
:

•
E

pitope
studied

in
the

contextofH
LA

-B
14

binding



H
IV

C
T

L
E

pitopes

I-A
-96

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

gp41(584-592)
gp41(74-82)

E
R

Y
LK

D
Q

Q
L

H
IV

-1
infection

hum
an(B

14)
[H

am
m

ond95]
N

O
T

E
S

:
•

T
his

peptide
can

be
processed

for
H

LA
-B

14
presentation

in
a

TA
P

-1/2
independentpathw

ay

gp41(584-592)
gp41(74-82)

E
R

Y
LK

D
Q

Q
L

H
IV

-1
infection

hum
an

[B
orrow

94]
N

O
T

E
S

:
•

T
hree

out
of

five
patients

w
ith

H
IV

-1
sym

ptom
atic

infection
controlled

their
viralinfection

w
elland

m
ounted

an
early,strong

H
IV

-1
specific

M
H

C
restricted

C
T

L
response

•
O

ne
ofthe

three,study
subjectB

O
R

I,specifically
recognized

this
peptide

gp41(584-592)
gp41(74-82)

E
R

Y
LK

D
Q

Q
L

H
IV

-1
infection

hum
an(B

14)
[K

alam
s96]

N
O

T
E

S
:

•
C

T
L

response
to

this
epitope

w
as

studied
in

5
H

LA
-B

14
positive

persons
•

C
T

L
responses

w
ere

detected
in

allfive,and
C

T
L

clones
w

ere
isolated

from
4/5

•
A

diverse
repertoire

ofT
C

R
s

recognized
this

epitope,w
ith

sim
ilar

fine
specificities

•
3/5

subjects
show

ed
no

variation
in

viral
sequence,

2/5
had

a
dom

inate
variant

that
resulted

in
poor

recognition,
E

R
Y

LQ
D

Q
Q

L
•

A
m

inor
C

T
L

response
specific

for
the

E
R

Y
LQ

D
Q

Q
L

could
be

detected
by

tw
o

individuals,
but

the
m

ajor
C

T
L

response
w

as
to

the
E

R
Y

LK
D

Q
Q

L
form

even
w

hen
itw

as
the

m
inority

form
•

S
om

e
single

am
ino

acid
substitutions

w
ere

w
elltolerated

by
m

ostofthe
C

T
L

clones
tested,butothers,particularly

in
the

center
three

am
ino

acids
positions,abrogated

peptide
stim

ulatory
activity

gp41(584-591
S

F
2)

gp41(75-82)
R

Y
LR

D
Q

Q
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

2/4
H

IV
-1+

people
tested

•
R

Y
LR

D
Q

Q
L

bound
to

A
*2402

w
eakly,

the
epitope

can
be

processed
in

a
vaccinia

construct
and

presented
–

tw
o

specific
C

T
L

clones
w

ere
obtained



H
IV

C
T

L
E

pitopes

I-A
-97

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

gp41(584-591
S

F
2)

gp41(75-83)
R

Y
LR

D
Q

Q
LL

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

4/4
H

IV
-1+

people
tested

•
R

Y
LR

D
Q

Q
LL

bound
to

A
*2402

strongly,the
epitope

can
be

processed
in

a
vaccinia

constructand
presented

–
tw

o
specific

C
T

L
clones

w
ere

obtained

gp41(584-591
S

F
2)

gp41(75-84)
R

Y
LR

D
Q

Q
LLG

I
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

4/4
H

IV
-1+

people
tested

•
R

Y
LR

D
Q

Q
LLG

Ibound
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

gp41(590-597
LA

I)
gp41(75-82)

R
Y

LK
D

Q
Q

L
H

IV
-1

infection
hum

an(B
27)

[S
hankar96]

gp41(586-593)
gp41(76-83)

Y
LK

D
Q

Q
LL

H
IV

-1
infection

hum
an(B

8)
[Johnson92]

N
O

T
E

S
:

•
Tw

o
overlapping

C
T

L
epitopes

w
ere

m
apped

w
ith

differentH
LA

restriction
(also

see
E

R
Y

LK
D

Q
Q

L
H

LA
-B

14)

gp41(586-593)
gp41(76-83)

Y
LK

D
Q

Q
LL

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

Q
LQ

A
R

ILAV
E

R
Y

LK
D

Q
Q

LLG
IW

G
C

S

gp41(76-83)
gp41(76-83)

Y
LK

D
Q

Q
LL

hum
an(B

8)
[G

oulder97c]
N

O
T

E
S

:
•

Included
in

a
study

ofthe
B

8
binding

m
otif



H
IV

C
T

L
E

pitopes

I-A
-98

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

gp41(584-591
N

L43)
gp41(76-83)

Y
LK

D
Q

Q
LL

H
IV

-1
infection

hum
an(A

24)
[D

ai92]

N
O

T
E

S
:

•
T

he
lysine

(K
)

is
criticalfor

eliciting
a

H
LA

-A
24

C
T

L
response

gp41(605-615
LA

I)
gp41(96-104)

TAV
P

W
N

A
S

W
gp160

vaccinia
hum

an(B
35)

[Johnson94]

N
O

T
E

S
:

•
E

pitope
for

vaccine
induced

C
D

8+
clone

gp41(606-614
LA

I)
gp41(96-104)

TAV
P

W
N

A
S

W
gp160

vaccinia
vaccine

hum
an(B

35)
[Johnson94c]

N
O

T
E

S
:

•
H

LA
restricted

C
T

L
response

to
epitope

in
H

IV
-1

vaccinia-env
vaccinees

gp41(606-614
LA

I)
gp41(96-104)

TAV
P

W
N

A
S

W
gp160

vaccinia
vaccine

hum
an(B

35)
[H

am
m

ond95]

N
O

T
E

S
:

•
P

eptide
only

processed
by

a
TA

P
-1/2-dependentpathw

ay

gp41(606-614
H

X
B

2)
gp41(96-104)

TAV
P

W
N

A
S

W
synthetic

peptide
hum

an(B
*3501)

[F
erris96]

N
O

T
E

S
:

•
N

aturalform
ofthis

peptide
is

notglycosylated,suggesting
initialC

lass
Iprocessing

m
ay

occur
in

the
cytosol

gp41(641-655
S

F
2)

gp41(124-138)
E

ID
N

Y
T

N
T

IY
T

LLE
E

H
IV

-1
infection

hum
an

[Lieberm
an97]

N
O

T
E

S
:

•
O

f25
patients,m

osthad
C

T
L

specific
for

m
ore
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