
H
IV

C
T

L
E

pitopes

I-A
-104

D
E

C
98

Table
10: N

ef
Location

W
E

A
U

S
equence

Im
m

unogen
S

pecies(H
LA

)
R

eferences

N
ef(13-20

LA
I)

N
ef(13-20)

W
P

T
V

R
E

R
M

H
IV

-1
infection

hum
an(B

8)
[G

oulder97c]
N

O
T

E
S

:
•

U
nusualepitope

for
H

LA
-B

8,butcom
patible

w
ith

crystalstructure
predictions

N
ef(61-80)

N
ef(60-79)

E
E

E
E

V
G

F
P

V
T

P
Q

V
P

LR
P

M
T

Y
H

IV
infection

hum
an

[Lieberm
an95]

N
O

T
E

S
:

•
H

IV
-specific

C
T

L
lines

developed
byex

vivostim
ulation

w
ith

peptide

N
ef(61-80

S
F

2)
N

ef(60-79)
E

E
E

E
V

G
F

P
V

T
P

Q
V

P
LR

P
M

T
Y

H
IV

infection
hum

an
[Lieberm

an97]
N

O
T

E
S

:
•

O
f25

patients,m
osthad

C
T

L
specific

for
m

ore
than

1
H

IV
-1

protein
•

12
subjects

had
C

T
L

thatcould
recognize

vaccinia
expressed

LA
IN

ef
•

Tw
o

ofthese
12

had
C

T
L

response
to

this
peptide

•
T

he
responding

subjects
w

ere
H

LA
-A

11,A
24,B

8,B
35,and

H
LA

notdeterm
ined

N
ef(61-80

S
F

2)
N

ef(60-79)
E

E
E

E
V

G
F

V
T

P
Q

V
P

LR
P

M
T

Y
H

IV
-1

infection
hum

an
[Lieberm

an97b]
N

O
T

E
S

:
•

C
T

L
expandedex

vivow
ere

later
infused

into
H

IV
-1

infected
patients

N
ef(66-80

B
R

U
)

N
ef(64-78)

V
G

F
P

V
T

P
Q

V
P

LR
M

T
H

IV
-1

infection
hum

an(A
1,B

8)
[H

adida92]
N

O
T

E
S

:
•

H
IV

-1
specific

C
T

Ls
detected

in
lym

phoid
organs

ofH
IV

-1
infected

patients

N
ef(68-77

LA
I)

N
ef(66-75)

F
P

V
T

P
Q

V
P

LR
H

IV
-1

infection
hum

an(B
7)

[H
aas96]

N
O

T
E

S
:

•
T

here
w

as
a

high
degree

of
variation

in
three

C
T

L
epitopes

in
N

ef
in

four
slow

and
non-progressors,

and
variant

specific
C

T
Ls

arose
over

tim
e

to
elim

inate
variants,indicating

im
m

une
selection

N
ef(72-80

S
F

2)
N

ef(66-74)
F

P
V

R
P

Q
V

P
L

H
IV

-1
infection

hum
an(B

35)
[S

higa96]
N

O
T

E
S

:
•

B
inds

H
LA

-B
*3501



H
IV

C
T

L
E

pitopes

I-A
-105

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

N
ef(72-80

S
F

2)
N

ef(66-74)
F

P
V

R
P

Q
V

P
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
•

3/7
B

35
positive

individuals
had

a
C

T
L

response
to

this
epitope

•
A

n
R

to
T

substitution
atposition

4
abrogates

specific
lysis,butnotbinding

to
B

*3501

N
ef(75-85

S
F

2)
N

ef(69-79)
R

P
Q

V
P

LR
P

M
T

Y
H

IV
-1

infection
hum

an(B
35)

[S
higa96]

N
O

T
E

S
:

•
B

inds
H

LA
-B

*3501

N
ef(75-85

S
F

2)
N

ef(69-79)
R

P
Q

V
P

LR
P

M
T

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

strong
C

T
L

response
to

this
epitope

•
A

n
R

to
T

substitution
atposition

1
abrogates

specific
lysis,butnotbinding

to
B

*3501
•

A
n

R
to

H
substitution

atposition
7

did
notalter

reactivity

N
ef(71-90

S
F

2)
N

ef(70-89)
P

Q
V

P
LR

M
T

Y
K

A
AV

D
LS

H
F

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
•

11
subjects

had
C

T
L

thatcould
recognize

vaccinia
expressed

LA
IN

ef
•

T
hree

ofthese
11

had
C

T
L

response
to

this
peptide

•
T

he
responding

subjects
w

ere
H

LA
-A

3,A
32,B

51,B
62;H

LA
-A

11,A
24,B

8,B
53

N
ef(71-90

S
F

2)
N

ef(70-89)
P

Q
V

P
LR

P
M

T
Y

K
A

AV
D

LS
H

F
L

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

N
ef(73-82

LA
I)

N
ef(71-80)

Q
V

P
LR

P
M

T
Y

K
hum

an(B
27)

[C
ulm

annP
erC

om
]

N
O

T
E

S
:

•
O

ptim
alepitope

m
apped

by
peptide

titration



H
IV

C
T

L
E

pitopes

I-A
-106

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

N
ef(73-82)

N
ef(71-80)

Q
V

P
LR

P
M

T
Y

K
H

IV
-1

infection
hum

an(A
3)

[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:
Q

V
P

LR
P

M
T

Y
K

N
ef(73-82

N
L43)

N
ef(71-80)

Q
V

P
LR

P
M

T
Y

K
H

IV
-1

infection
hum

an(A
3.1)

[K
oenig90]

N
O

T
E

S
:

•
Tyr

is
criticalfor

binding
to

A
3.1

N
ef(73-82

B
R

U
)

N
ef(71-80)

Q
V

P
LR

P
M

T
Y

K
H

IV
-1

infection
hum

an(A
3,A

11,
B

35)
[C

ulm
ann91]

N
O

T
E

S
:

•
N

efC
T

L
clones

from
H

IV
+

donors

N
ef(73-82

LA
I)

N
ef(71-80)

Q
V

P
LR

P
M

T
Y

K
H

IV
-1

infection
hum

an(A
2?)

[R
obertson93]

N
O

T
E

S
:

•
D

evelopm
entofa

retroviralvector
(pN

eoN
ef)

to
generate

autologous
C

T
L

targets
•

[H
unziker98]suggests

thatH
LA

-A
2

does
notin

factpresentthis
epitope,in

spite
ofthe

suggestion
in

this
study

that
itdid

–
also

see
[B

rander98b]

N
ef(73-82

LA
I)

N
ef(71-80)

Q
V

P
LR

P
M

T
Y

K
H

IV
-1

infection
hum

an(A
11)

[C
ouillin94,

G
oulder97e]

N
O

T
E

S
:

•
M

utationalvariation
in

H
IV

epitopes
in

individuals
w

ith
appropriate

H
LA

types
can

resultin
evasion

ofC
T

L
response

•
[G

oulder97e]is
a

review
ofim

m
une

escape
thatsum

m
arizes

this
study

N
ef(73-82

LA
I)

N
ef(71-80)

Q
V

P
LR

P
M

T
Y

K
H

IV
-1

infection
hum

an(A
11)

[C
ouillin95]

N
O

T
E

S
:

•
M

utations
found

in
this

epitope
in

H
LA

-A
11

positive
and

negative
donors

w
ere

characterized



H
IV

C
T

L
E

pitopes

I-A
-107

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

N
ef(73-82

LA
I)

N
ef(71-80)

Q
V

P
LR

P
M

T
Y

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
•

B
oth

had
a

response
to

this
epitope

•
[G

oulder97e]is
a

review
ofim

m
une

escape
thatsum

m
arizes

this
study

N
ef(73-82)

N
ef(71-80)

Q
V

P
LR

P
M

T
Y

K
H

IV
-1

infection
hum

an(A
3)

[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
n

A
3+

subjecthad
a

strong
response

to
this

epitope,w
ith

10/11
C

T
L

clones
being

specific
for

this
epitope,isolated

attw
o

tim
e

points,1
year

apart

N
ef(73-82)

N
ef(71-80)

Q
V

P
LR

P
M

T
Y

K
H

IV
infection

hum
an

[G
arcia97]

N
O

T
E

S
:

•
T

he
anti-N

efC
T

L
line

P
1

specific
for

this
epitope

is
able

to
killtargetcells

via
tw

o
m

echanism
s

•
F

irst:
C

a 2
+

-dependent,perforin-dependentN
ef-specific

lysis
•

S
econd:

C
a 2+

-independent,C
D

95-dependentapoptosis
thatcould

also
killnon-specific

targets
•

F
indings

indicate
thatthe

tw
o

m
echanism

s
are

notm
utually

exclusive
in

hum
an

C
T

L,as
they

are
in

m
ice

•
C

T
L

m
ediated

C
D

95-dependentapoptosis
m

ay
play

a
role

in
pathogenesis

N
ef(73-82

LA
I)

N
ef(71-80)

Q
V

P
LR

P
M

T
Y

K
H

IV
-1

infection
hum

an(A
3.1)

[K
oenig95]

N
O

T
E

S
:

•
A

lanine
substitutions

L76A
,R

77A
,M

79A
,T

80A
significantly

decreased
im

m
unogenicity

ofpeptide
•

N
ef

C
T

L
clones

(4N
225)

w
ere

infused
into

an
H

IV
-1

infected
volunteer

to
evaluate

effects
of

infusion
on

viral
load/patienthealth

•
Infusion

led
to

outburstofescape
variants

w
hich

resulted
in

higher
viralload/accelerated

disease
progression

N
ef(73-82)

N
ef(72-80)

V
P

LR
P

M
T

Y
K

no
C

T
L

show
n

hum
an(A

11)
[Z

hang93]
N

O
T

E
S

:
•

E
xploration

ofA
11

binding
m

otif



H
IV

C
T

L
E

pitopes

I-A
-108

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

N
ef(73-82

LA
I)

N
ef(72-79)

V
P

LR
P

M
T

Y
H

IV
-1

or
H

IV
-2

infection
hum

an(B
35)

[M
cM

ichael94]

N
O

T
E

S
:

•
R

eview
ofH

IV
C

T
L

epitopes
–

defined
by

B
35

m
otiffound

w
ithin

a
larger

peptide

N
ef(73-82

LA
I)

N
ef(72-79)

V
P

LR
P

M
T

Y
H

IV
-1

or
-2

infection
hum

an(B
35)

[R
ow

landJones95]

N
O

T
E

S
:

•
V

P
LR

P
M

T
Y

also
recognized

by
C

T
L

from
H

IV
-2

seropositives,epitope
is

conserved

N
ef

N
ef(72-79)

V
P

LR
P

M
T

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
and

D
subtype

consensus
are

identicalto
the

B
clade

epitope

N
ef(75-82)

N
ef(72-79)

V
P

LR
P

M
T

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

N
ef(75-82)

N
ef(72-79)

V
P

LR
P

M
T

Y
no

C
T

L
show

n
hum

an(B
*3501)

[S
m

ith96]
N

O
T

E
S

:
•

C
rystalstructure

ofV
P

LR
P

M
T

Y-classIB
allele

H
LA

-B
*3501

com
plex

N
ef(74-82)

N
ef(72-79)

V
P

LR
P

M
T

Y
hum

an(A
3)

[C
arreno92]

N
O

T
E

S
:

•
Included

in
H

LA
-A

3
binding

peptide
com

petition
study



H
IV

C
T

L
E

pitopes

I-A
-109

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

N
ef(75-82

LA
I)

N
ef(73-80)

P
LR

P
M

T
Y

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

N
ef(77-85

LA
I)

N
ef(75-83)

R
P

M
T

Y
K

A
A

L
H

IV
-1

infection
hum

an(B
7)

[B
auer97]

N
O

T
E

S
:

•
S

tructuralconstraints
on

the
N

efprotein
m

ay
preventescape

N
ef(81-100

S
F

2)
N

ef(80-99)
K

A
AV

D
LS

H
F

LK
E

K
G

G
LE

G
LI

H
IV

-1
infection

hum
an

[Lieberm
an97]

N
O

T
E

S
:

•
O

f25
patients,m

osthad
C

T
L

specific
for

m
ore

than
1

H
IV

-1
protein

•
11

subjects
had

C
T

L
thatcould

recognize
vaccinia

expressed
LA

IN
ef

•
T

hree
ofthese

11
had

C
T

L
response

to
this

peptide
•

T
he

responding
subjects

w
ere

H
LA

-A
1,A

2,B
8,B

14;H
LA

-A
11,A

24,B
8,B

53

N
ef(83-94

B
R

U
)

N
ef(81-92)

A
AV

D
LS

H
F

LK
E

K
H

IV
-1

infection
hum

an(A
11)

[C
ulm

ann91]
N

O
T

E
S

:
•

E
pitope

defined
by

boundaries
ofoverlapping

peptides
thatstim

ulate
N

efC
T

L
clones

N
ef(84-92

LA
I)

N
ef(82-90)

AV
D

LS
H

F
LK

H
IV

-1
infection

hum
an(A

11)
[M

cM
ichael94]

N
O

T
E

S
:

•
R

eview
ofH

IV
C

T
L

epitopes

N
ef(84-92

LA
I)

N
ef(82-90)

AV
D

LS
H

F
LK

H
IV

-1
infection

hum
an(A

11)
[C

ouillin94,
G

oulder97e]
N

O
T

E
S

:
•

M
utationalvariation

in
H

IV
epitopes

in
individuals

w
ith

appropriate
H

LA
types

can
resultin

evasion
ofC

T
L

response
•

[G
oulder97e]is

a
review

ofim
m

une
escape

thatsum
m

arizes
this

study

N
ef(84-92

LA
I)

N
ef(82-90)

AV
D

LS
H

F
LK

H
IV

-1
infection

hum
an(A

11)
[C

ouillin95]
N

O
T

E
S

:
•

M
utations

found
in

this
epitope

in
H

LA
-A

11
positive

and
negative

donors
w

ere
characterized



H
IV

C
T

L
E

pitopes

I-A
-110

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

N
ef(84-91

LA
I)

N
ef(82-89)

AV
D

LS
H

F
L

H
IV

-1
infection

hum
an(B

w
62)

[C
ulm

annP
enciolelli94]

N
ef(86-100

LA
I)

N
ef(84-98)

D
LS

H
F

LK
E

K
G

G
LE

G
L

H
IV

-1
infection

hum
an(B

35)
[B

useyne93]
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ef(84-98)

D
LS
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E

K
G

G
LE

G
L

H
IV

-1
infection

hum
an(A

2)
[R

obertson93]
N

O
T

E
S

:
•

D
evelopm

entofa
retroviralvector

(pN
eoN

ef)
to

generate
autologous

targets

N
ef(84-92

LA
I)

N
ef(84-92)

D
LS

H
F

LK
E

K
H

IV
-1

infection
hum

an(A
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[M
cM

ichael94]
N

O
T

E
S

:
•

R
eview

ofH
IV

C
T

L
epitopes

N
ef(89-97

LA
I)

N
ef(88-95)

F
LK

E
K

G
G

L
H

IV
-1

infection
hum

an(B
8)

[P
rice97]

N
O

T
E

S
:

•
C

T
L

escape
variants

appeared
over

tim
e

in
H

LA
-B

8
H

IV
-1+

individual,providing
evidence

for
im

m
une

escape
•

M
ostvariants

appear
atposition

5,an
anchor

residue
•

F
LK

E
(E

N
Q

)G
G

L
show

ed
reduced

binding
efficiency

and
recognition

•
D

ouble
m

utants
(F

IK
E

N
G

G
L,F

LE
E

N
G

G
L,and

F
LK

G
N

G
G

L)
com

pletely
escaped

recognition
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[G
oulder97e]is

a
review

ofim
m

une
escape

thatsum
m

arizes
this

study
in

the
contextofC

T
L

escape
to

fixation

N
ef

N
ef(88-95)

F
LK

E
K

G
G

L
M
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O

T
E
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to
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processed
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presented
to

appropriate
C

T
L
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upon

infection
of

hum
an

target
cells

w
ith

vaccinia
virus
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(V
VA
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carrying

20
H

IV
-1

epitopes
recognized
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N
ef(88-95)

N
ef(88-95)

F
LK

E
K

G
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oulder97c]

N
O

T
E
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aturalvariants
for

this
epitope

have
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•
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Q
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w
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phoid
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IV
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N
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N
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H
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IV
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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
did

not
•

[G
oulder97e]is

a
review

ofim
m

une
escape

thatsum
m

arizes
this

study

N
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S
F
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N
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S
Q

R
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D

ILD
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IY
H

T
Q

G
Y

F
H

IV
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infection
hum
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[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
IN

ef
•

Tw
o

ofthese
11

had
C

T
L

response
to

this
peptide

•
T

he
responding

subjects
w

ere
H

LA
-A

2,A
3,B

8,B
62

and
H

LA
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2,B
21

N
ef(103-127
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O

T
E
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T
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N
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D
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O
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E
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S
Q

R
R

Q
D

ILD
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IY
H

T
Q

G
Y

F
[N
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I)]
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H
LA

-B
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is
associated

w
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IV
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H
LA
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E
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ulation
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peptide
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•
11

subjects
had

C
T

L
thatcould

recognize
vaccinia

expressed
LA

IN
ef
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an97b]

N
O

T
E
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N
O

T
E

S
:

•
N

efC
T

L
clones

from
H

IV
+

donors

N
ef(116-125

B
R

U
)

N
ef(114-123)
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P
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ichael94]
N

O
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E
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eview
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alkerpercom
96]

N
O

T
E

S
:

•
E
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defined

in
the

contextofthe
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ediatric
A

ID
S

F
oundation

A
R

IE
L

P
roject,a

m
other-infantH
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transm

ission
study

•
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W
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N

Y
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naturally
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as

found
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other

and
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w
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recognized
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W

K
N
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naturally
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found
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notrecognized
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•
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[Lieberm
an97]
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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
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expressed
LA

IN
ef

•
T

hree
ofthese

11
had

C
T

L
response

to
this
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•
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38
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roject,a
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P
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P
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P
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P
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P
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O
T

E
S

:
•

T
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a
high
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three
C

T
L

epitopes
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N
ef

in
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and
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C
T

Ls
arose
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e
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T
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N
ef

N
ef(126-135)
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[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
–
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cross-reactivity

could
protect

against
both

A
and

D
and

confer
protection
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N

airobiw
here

both
subtypes
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circulating

•
T

he
D

subtype
consensus

is
identicalto

the
B

clade
epitope
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P
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N
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N
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T
E

S
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T
L

response
to

this
epitope

observed
in

4
long

term
survivors

•
P

eptide
defined

on
the

basis
ofB

*5801
binding

m
otif,yetnotcross-restricted

exceptathigh
concentrations
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O
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can
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T
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response
•

[G
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a
review
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escape
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arizes
this

study
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O
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E
S
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using
reverse
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m
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59
H
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binding

peptides
w

ere
predicted
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searching
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anchors
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H
IV
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at2,and

P
he,Leu
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Ile
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to
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can

be
processed
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presented
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specific
C

T
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w

ere
obtained
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:
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defined
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titration
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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
Y

P
LT

F
G

W
C

f

N
ef(135-143)

N
ef(133-141)

Y
P

LT
F

G
W

C
Y

H
IV

-1
exposure

hum
an(B

18)
[C

ulm
ann91,

C
ulm

annP
enci-

olelli94]
N

O
T

E
S

:
•

N
efC

T
L

clones
from

H
IV

+
donors

N
ef(136-145)

N
ef(134-143)

P
LT

F
G

W
C

F
K

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

N
ef(161-180)

N
ef(160-179)

T
S

LLH
P

V
S

LH
G

M
D

D
P

E
R

E
V

L
H

IV
infection

hum
an

[Lieberm
an95]

N
O

T
E

S
:

•
H

IV
-specific

C
T

L
lines

developed
byex

vivostim
ulation

w
ith

peptide



H
IV

C
T

L
E

pitopes

I-A
-117

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

N
ef(161-180

S
F

2)
N

ef(160-179)
T

S
LLH

P
V

S
LH

G
M

D
D

P
E

R
E

V
L

H
IV

infection
hum

an
[Lieberm

an97]
N

O
T

E
S

:
•

O
f25

patients,m
osthad

C
T

L
specific

for
m

ore
than

1
H

IV
-1

protein
•

11
subjects

had
C

T
L

thatcould
recognize

vaccinia
expressed

LA
IN

ef
•

O
ne

ofthese
11

had
C

T
L

response
to

this
peptide

N
ef(101-120

S
F

2)
N

ef(160-179)
T

S
LLH

P
V

S
LH

G
M

D
D

P
E

R
E

V
L

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

N
ef(161-180

S
F

2)
N

ef(160-179)
T

S
LLH

P
V

S
LH

G
M

D
D

P
E

R
E

V
L

H
IV

infection
hum

an
[Lieberm

an97]
N

O
T

E
S

:
•

O
f25

patients,m
osthad

C
T

L
specific

for
m

ore
than

1
H

IV
-1

protein
•

11
subjects

had
C

T
L

thatcould
recognize

vaccinia
expressed

LA
IN

ef
•

O
ne

ofthese
11

had
C

T
L

response
to

this
peptide

N
ef(171-190

S
F

2)
N

ef(170-189)
G

M
D

D
P

E
R

E
V

LE
W

R
F

D
S

R
LA

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
•

11
subjects

had
C

T
L

thatcould
recognize

vaccinia
expressed

LA
IN

ef
•

O
ne

ofthese
11

had
C

T
L

response
to

this
peptide

•
T

he
responding

subjectw
as

H
LA

-A
2,B

21

N
ef(180-189

LA
I)

N
ef(178-187)

V
LE

W
R

F
D

S
R

L
H

IV
-1

infection
hum

an(A
2)

[H
aas96,

H
aas97]

N
O

T
E

S
:

•
T

here
w

as
a

high
degree

of
variation

in
three

C
T

L
epitopes

in
N

ef
in

four
slow

and
non-progressors,

and
variant

specific
C

T
Ls

arose
over

tim
e

to
elim

inate
variants,indicating

im
m

une
selection

N
ef(182-198

B
R

U
)

N
ef(180-196)

E
W

R
F

D
S

R
LA

F
H

H
VA

R
E

L
H

IV
-1

infection
hum

an(A
1,B

8)
[H

adida92]

N
O

T
E

S
:

•
H

IV
-1

specific
C

T
Ls

detected
in

lym
phoid

organs
ofH

IV
-1

infected
patients



H
IV

C
T

L
E

pitopes

I-A
-118

D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
pecies(H

LA
)

R
eferences

N
ef(182-198

B
R

U
)

N
ef(180-196)

E
W

R
F

D
S

R
LA

F
H

H
VA

R
E

L
H

IV
-1

infection
hum

an(A
25)

[C
heynier92]

N
O

T
E

S
:

•
C

T
L

isolated
in

children
born

to
H

IV
-1

positive
m

others

N
ef(182-198

LA
I)

N
ef(180-196)

E
W

R
F

D
S

R
LA

F
H

H
VA

R
E

L
H

IV
-1

infection
hum

an(B
35)

[H
adida95]

N
O

T
E

S
:

•
T

he
C

-term
inalregion

ofN
ef(182-205)

contains
m

ultiple
C

T
L

epitopes
w

ith
5

distinctH
LA

restrictions

N
ef(182-198

LA
I)

N
ef(180-196)

E
W

R
F

D
S

R
LA

F
H

H
VA

R
E

L
H

IV
-1

infection
hum

an(A
1,A

25(10))
[H

adida95]

N
O

T
E

S
:

•
T

he
C

-term
inalregion

ofN
ef(182-205)

contains
m

ultiple
C

T
L

epitopes
w

ith
5

distinctH
LA

restrictions

N
ef(182-198

LA
I)

N
ef(180-196)

E
W

R
F

D
S

R
LA

F
H

H
VA

R
E

L
R

ec
M

engo
virus-

H
IV

1
N

ef
65-206

m
urine(H

-2 d)
[VanderR

yst98]

N
O

T
E

S
:

•
M

acaca
m

ulatta
did

nothave
a

detectable
response

to
this

vaccine
•

B
alb/c

m
ice

had
a

w
eak

response
to

this
epitope

in
the

M
engo

virus
construct

–
in

contrast,
H

IV
-1

N
ef

induces
a

strong
C

T
L

response
in

m
ice

w
hen

presented
in

a
vaccinia

background

N
ef(191-205

S
F

2)
N

ef(180-199)
E

W
R

F
D

S
R

LA
F

H
H

VA
R

E
LH

P
E

H
IV

-1
infection

hum
an

[Lieberm
an97]

N
O

T
E

S
:

•
O

f25
patients,m

osthad
C

T
L

specific
for

m
ore

than
1

H
IV

-1
protein

•
11

subjects
had

C
T

L
thatcould

recognize
vaccinia

expressed
LA

IN
ef

•
O

ne
ofthese

11
had

C
T

L
response

to
this

peptide
•

T
he

responding
subjectw

as
H

LA
-A

2,B
21

N
ef(186-193

LA
I)

N
ef(184-191)

D
S

R
LA

F
H

H
H

IV
-1

infection
hum

an(B
35)

[H
adida95]

N
O

T
E

S
:

•
T

he
C

-term
inalregion

ofN
ef(182-205)

contains
m

ultiple
C

T
L

epitopes
w

ith
5

distinctH
LA

restrictions

N
ef(186-194

B
R

U
)

N
ef(184-192)

D
S

R
LA

F
H

H
V

hum
an(B

51)
[C

onnan94]

N
O

T
E

S
:

•
R

esulted
in

the
assem

bly
ofH

LA
-B

51
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C
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L
E

pitopes

I-A
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D
E

C
98

Location
W

E
A

U
S

equence
Im

m
unogen

S
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R
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N
ef(188-196

LA
I)

N
ef(186-194)

R
LA

F
H

H
VA

R
H

IV
-1

infection
hum

an(B
52)

[H
adida95]

N
O

T
E

S
:

•
T

he
C

-term
inalregion

ofN
ef(182-205)

contains
m

ultiple
C

T
L

epitopes
w

ith
5

distinctH
LA

restrictions

N
ef(190-198

LA
I)

N
ef(188-196)

A
F

H
H

VA
R

E
L

H
IV

-1
exposure

hum
an(A

2)
[R

ow
landJones98]

N
O

T
E

S
:

•
C

T
L

recognition
reported

in
the

contextofH
LA

-B
52

and
A

2.1,A
2.2

and
A

2.4
•

[H
unziker98]

suggests
that

H
LA

-A
2

does
not

in
fact

present
this

epitope,
and

notes
that

it
does

not
prom

ote
A

2
assem

bly
[C

onnan94]–
also

see
[B

rander98b]
•

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

A
LK

H
R

A
Y

E
L

•
T

he
D

subtype
consensus

is
A

fE
H

K
A

R
E

m
•

[H
unziker98]m

aintains
thatH

LA
-A

2
does

notpresentthis
epitope

contrary
to

an
earlierreport[H

adida95],(also
see

[B
rander98])

–
despite

the
position

ofH
unziker

etal.,R
ow

land-Jones
and

colleagues
are

confidentthatthis
epitope

in
its

A
clade

form
is

presented
by

H
LA

-A
*0201

and
A

*0202,and
itis

one
ofthe

m
ostcom

m
on

responses
seen

in
both

seropositive
and

exposed-uninfected
donors

from
N

airobi(R
upertK

aul,per.
com

m
.)

N
ef(190-198

LA
I)

N
ef(188-196)

A
F

H
H

VA
R

E
K

H
IV

-1
infection

hum
an(A

3)
[H

adida95]
N

O
T

E
S

:
•

N
aturally

occurring
L

to
K

anchor
substitution

abrogates
A

2
binding,butperm

its
H

LA
-A

3
binding

N
ef(192-206

B
R

U
)

N
ef(190-204)

H
H

VA
R

E
LH

P
E

Y
F

K
N

C
H

IV
-1

infection
hum

an(A
1)

[H
adida92]

N
O

T
E

S
:

•
H

IV
-1

specific
C

T
Ls

detected
in

lym
phoid

organs
ofH

IV
-1

infected
patients

N
ef(N

ef
LA

I)
N

ef(190-204)
N

ef
H

IV
infection

hum
an

[Legrand97]
N

O
T

E
S

:
•

17
recently

infected
patients

w
ere

tested
for

C
T

L
response

to
H

IV
proteins

E
nv,G

ag,P
ol,R

ev,N
ef,V

ifand
Tat

•
A

n
early

response
(w

ithin
a

m
onth

follow
ing

P
I)

w
as

noted
in

87%
ofthe

subjects
to

G
ag,75%

to
E

nv,and
50%

to
N

ef
•

E
arly

responses
to

P
ol,R

ev,V
ifand

Tatw
ere

rare
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[Z
erhouni97]

N
O

T
E

S
:

•
C

T
L

responses
to

E
nv,

G
ag,

N
ef

and
R

T
w

ere
tested

at
various

phases
of

disease
progression

–
10

asym
ptom

atic
patients

generally
had

C
T

L
responses

to
allproteins,10

A
R

C
patients

responded
w

ellto
allproteins

exceptN
ef,and

A
ID

S
patients

had
few

responses
to

any
proteins

N
ef

H
IV

-1
infection

hum
an

[D
eM

aria97]
N

O
T

E
S

:
•

C
D

3+
cells

thatalso
carry

a
naturalkiller

cellreceptor
(N

K
R

+
)

can
exhibitdow

n
regulation

ofT-cellfunction
•

A
nti-N

K
R

IgM
M

A
b

m
asked

this
inhibitory

function
and

increased
H

IV
-1

specific
C

T
L

activity
in

phytohem
agglutinin-activated

P
B

M
C

cultured
in

the
presence

of
IL-2

from
3/5

patients,
and

in
one

other
case

anti-N
K

R
M

A
b

broughtH
IV

-1
specific

C
T

L
activity

to
detectable

levels


