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[A
chour

etal.(1996)]
A

.A
chour,F.B

ex,P.H
erm

ans,A
.B

urny,&
D

.Z
agury.

Induction
ofanti-gp160

cytotoxic
T

cells
cross-reacting

w
ith

various
V

3
loop

P
18

peptides
in

hum
an

im
m

unodeficiency
virus

type
1

envelope-im
m

unized
individuals.J

V
iro

l70:6741–6750,1996.

N
O

T
E

:(M
edline:96386561).

[A
chour

etal.(1994)]
A

.A
chour,S

.Lem
ham

m
edi,O

.P
icard,J.P.M

’B
ika,J.F.

Z
agury,Z

.M
oukrim

,A
.W

iller,F.B
eix,A

.B
urny,&

D
.Z

agury.C
ytotoxic

T
lym

phocytes
specific

forH
IV

-1
gp160

antigen
and

synthetic
P

18IIIB
peptide

in
an

H
LA

-A
11-im

m
unized

individual.A
ID

S
R

e
s

H
u

m
R

e
troviru

se
s10:19–

25,1994.

N
O

T
E

:
(M

edline:
94235369)

C
T

L
restricted

by
several

different
class

I
m

olecule
H

LA
types

can
present

this
V

3
antigen:

R
IQ

R
G

P
G

R
A

F
V

T
IG

K
,

H
LA

A
11.

[A
chour

etal.(1993)]
A

.A
chour,O

.P
icard,J.P.M

’B
ika,A

.W
iller,R

.S
nart,

B
.B

izini,C
.C

arell,A
.B

urny,&
D

.Z
agury.

E
nvelope

protein
and

P
18

IIIB
peptide

recognized
by

cytotoxic
T

-lym
phocytes

from
hum

ans
im

m
unized

w
ith

A
ID

S
virus

envelope.V
a

ccin
e11:699–701,1993.

N
O

T
E

:(M
edline:93342850)

B
oth

H
LA

A
2

and
A

3
class

Im
olecules

types
can

presentthis
V

3
antigen:R

IQ
R

G
P

G
R

A
F

V
T

IG
K

.

[A
chour

etal.(1990)]
A

.
A

chour,
O

.
P

icard,
D

.
Z

agury,
P.

S
arin,

R
.

G
allo,

P.N
aylor,&

A
.G

oldstein.
H

G
P

-30,a
synthetic

analogue
ofhum

an
im

m
un-

odeficiency
virus

p17,is
a

targetforcytotoxic
lym

phocytes
in

H
IV

-infected
individuals.P

ro
c

N
a

tlA
ca

d
S

ci87:7045–7049,1990.

N
O

T
E

:
(M

edline:90384945)T
his

epitope
serves

a
s

a
B

cellepitope
as

w
ell

as
an

H
LA

-A
2

T
-cellepitope.T

he
peptide

is
also

called
H

G
P

-30.

[A
hlers

etal.(1997a)]
J.

D
.

A
hlers,

N
.

D
unlop,

D
.

W
.

A
lling,

P.
L.

N
ara,

&
J.

A
.

B
erzofsky.

C
ytokine-in-adjuvant

steering
of

the
im

m
une

response
phenotype

to
H

IV
-1

vaccine
constructs:

granulocyte-m
acrophage

colony-
stim

ulating
factorand

T
N

F
-alpha

synergize
w

ith
IL-12

to
enhance

induction
ofcytotoxic

T
lym

phocytes.J
Im

m
u

n
o

l158:3947–58,1997a.

N
O

T
E

:(M
edline:97256624).

[A
hlers

etal.(1997b)]
J.D

.A
hlers,N

.D
unlop,C

.D
.P

endleton,M
.N

eum
an,

P.L.N
ara,&

J.A
.B

erzofsky.C
andidate

H
IV

type
1

m
ultideterm

inantcluster

peptide-P
18M

N
vaccine

constructs
elicittype

1
H

elper
T

cells,cytotoxic
T

cells
and

neutralizing
antibody,

allusing
the

sam
e

adjuvant
im

m
unization.

A
ID

S
R

e
s

H
u

m
R

e
troviru

se
s12:259–272,1997b.

N
O

T
E

:(M
edline:97256624).

[A
hlers

etal.(1997c)]
J.

D
.

A
hlers,

T.
Takeshita,

C
.

D
.

P
endleton,

&
J.

A
.

B
erzofsky.

E
nhanced

im
m

unogenicity
ofH

IV
-1

vaccine
constructby

m
odi-

fication
ofthe

native
peptide

sequence.
P

ro
c

N
a

tlA
ca

d
S

ciU
S

A94:10856–
10861,1997c.

N
O

T
E

:(M
edline:97454543).

[A
lexander-M

iller
etal.(1996)]

M
.

A
.

A
lexander-M

iller,
K

.
C

.
P

arker,
T.

T
sukui,

C
.

D
.

P
endleton,

J.
E

.
C

oligan,
&

J.
A

.
B

erzofsky.
M

olecular
analysis

ofpresentation
by

H
LA

-A
2.1

ofa
prom

iscuously
binding

V
3

loop
peptide

from
the

H
IV

-1
E

nvelope
protein

to
hum

an
cytotoxic

T
lym

phocytes.
In

tIm
m

u
n

o
l8:641–649,1996.

N
O

T
E

:(M
edline:96324787).

[A
ltm

an
etal.(1996)]

J.
D

.
A

ltm
an,

P.
A

.
H

.
M

oss,
P.

J.
R

.
G

oulder,
D

.
H

.
B

arouch,M
.G

.M
cH

eyzer-W
illiam

s,J.I.B
ell,A

.J.M
cM

ichael,&
M

.M
.

D
avis.

P
henotypic

analysis
of

antigen-specific
T

lym
phocytes.

S
cie

n
ce

274:94–6,1996.

N
O

T
E

:
(M

edline:
96412252)

P
ublished

erratum
appears

in
S

cience
1998

Jun
19;280(5371):1821.

[B
arber

etal.(1997)]
L.

D
.

B
arber,

L.
P

ercival,
K

.
L.

A
rnett,

J.
E

.
G

um
perz,

L.C
hen,&

P.P
arham

.
P

olym
orphism

in
the
α

1
H

elix
ofthe

H
LA

-B
H

eavy
C

hain
C

an
H

ave
an

O
verriding

Influence
on

P
eptide-B

inding
S

pecificity
.

J
Im

m
u

n
o

l158:1660–1669,1997.

N
O

T
E

:(M
edline:97180884).

[B
arnettetal.(1997)]

S
.

W
.

B
arnett,

S
.

R
ajasekar,

H
.

Legg,
B

.
D

oe,
D

.
H

.
F

uller,J.R
.H

aynes,C
.M

.W
alker,&

K
.S

.S
teim

er.Vaccination
w

ith
H

IV
-1

gp120
D

N
A

induces
im

m
une

responses
that

are
boosted

by
a

recom
binant

gp120
protein

subunit.Va
ccin

e15:869–873,1997.

N
O

T
E

:
(M

edline:97378939).
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[B
auer

etal.(1997)]
M

.B
auer,M

.Lucchiari-H
artz,R

.M
aier,G

.H
aas,B

.A
u-

tran,
K

.
E

ichm
ann,

R
.

F
rank,

B
.

M
aier,

&
A

.
M

eyerhans.
S

tructuralcon-
straints

of
H

IV
-1

N
ef

m
ay

curtail
escape

from
H

LA
-B

7-restricted
C

T
L

recognition.Im
m

u
n

o
lL

e
tt55:119–22,1997.

N
O

T
E

:(M
edline:97289021).

[B
ertoletti(1998)]

A
.B

ertoletti.
1998.

N
O

T
E

:
P

ersonalcom
m

unication.

[B
etts

etal.(1997)]
M

.R
.B

etts,J.K
row

ka,C
.S

antam
aria,K

.B
alsam

o,F.G
ao,

G
.M

ulundu,C
.Luo,N

.N
’G

andu,H
.S

heppard,B
.H

.H
ahn,S

.A
llen,&

J.A
.

F
relinger.

C
ross-clade

hum
an

im
m

unodeficiency
virus

(H
IV

)-specific
cyto-

toxic
T-

lym
phocyte

responses
in

H
IV

-infected
Z

am
bians.

J
V

iro
l71:8908–

11,1997.

N
O

T
E

:
(M

edline:98001422).

[B
irk

etal.(1998)]
M

.
B

irk,
A

.
Vahlne,

A
.

S
onnerborg,

&
M

.
S

allberg.
N

on-
synonym

ous
m

utations
w

ithin
the

hum
an

im
m

unodeficiency
virus

type
1

p17
gene

are
clustered

to
sequences

binding
to

the
host

hum
an

leukocyte
antigen

class
Im

olecules.AID
S

R
e

s
H

u
m

R
e

troviru
se

s14:241–8,1998.

N
O

T
E

:
(M

edline:98150878).

[B
lazevic

etal.(1995)]
V.

B
lazevic,

A
.

R
anki,

&
K

.
J.

E
.

K
rohn.

H
elper

and
cytotoxic

T
cellresponses

of
H

IV
type

1-infected
individuals

to
synthetic

peptides
of

H
IV

type
1

R
ev.A

ID
S

R
e

s
H

u
m

R
e

troviru
se

s11:1335–1342,
1995.

N
O

T
E

:
(M

edline:
96159130)

T
he

sam
e

set
of

four
peptides

from
the

R
ev

protein
could

stim
ulate

proliferation
ofC

D
4+

cells
and

trigger
C

T
L

killing
ofautologous

targetcells
transform

ed
w

ith
E

B
V

.

[B
oisgeraultetal.(1996)]

F.
B

oisgerault,
I.

K
halil,

V.
T

ieng,
F.

C
onnan,

T.
Tabary,

J.
C

.
J.

H
.

M
.

C
ohen,

D
.

C
harron,

&
A

.
Toubert.

D
efinition

of
the

H
LA

-A
29

peptide
ligand

m
otif

allow
s

prediction
of

potentialT-cell
epitopes

from
the

retinalsoluble
antigen,a

candidate
autoantigen

in
birdshot

retinopathy
.P

ro
c

N
a

tlA
ca

d
S

ciU
S

A93:3466–3470,1996.

N
O

T
E

:(M
edline:96194993

).

[B
orrow

etal.(1994)]
P.B

orrow
,H

.Lew
icki,B

.H
.H

ahn,G
.M

.S
haw

,&
M

.B
.

O
ldstone.

V
irus-specific

C
D

8+
cytotoxic

T
-lym

phocyte
activity

associated

w
ith

controlof
virem

ia
in

prim
ary

hum
an

im
m

unodeficiency
virus

type
1

infection.J
V

iro
l68:6103–6110,1994.

N
O

T
E

:(M
edline:94335134

).

[B
orrow

etal.(1997)]
P.B

orrow
,H

.Lew
icki,X

.W
ei,M

.S
.H

orw
itz,N

.P
effer,

H
.M

eyers,J.A
.N

elson,J.E
.G

airin,B
.H

.H
ahn,M

.B
.O

ldstone,&
G

.M
.

S
haw

.
A

nti-viralpressure
exerted

by
H

IV
-1-specific

cytotoxic
T

lym
pho-

cytes
(C

T
Ls)

during
prim

ary
infection

dem
onstrated

by
rapid

selection
of

C
T

L
escape

virus.N
a

tM
e

d3:205–11,1997.

N
O

T
E

:
(M

edline:
97170967)

G
enetic

pathw
ays

of
virus

escape
from

C
T

L
pressure

resem
bled

virus
escape

from
antiretroviraltherapy.

[B
ouillotetal.(1989)]

M
.

B
ouillot,

J.
C

hoppin,
F.

C
ornille,

F.
M

artinon,
T.

P
apo,

E
.

G
om

ard,
M

.
C

.
F

ournie-Z
aluski,

&
J.

Levy.
P

hysical
associ-

ation
betw

een
M

H
C

class
I

m
olecules

and
im

m
unogenic

peptides.
N

a
tu

re
339:473–475,1989.

N
O

T
E

:
(M

edline:
8926208)

D
escribes

an
assay

for
binding

radiolabelled
M

H
C

class
Im

olecules
to

specific
peptides

thatare
bound

to
a

solid
phase

support.
B

oth
presenting

and
non-presenting

M
H

C
m

olecules
could

bind,
w

hich
suggested

thatquantitative
difference

in
binding

constants
m

ay
ulti-

m
ately

determ
inein

vivo
M

H
C

restriction.

[B
rander

etal.(1996)]
C

.B
rander,G

.C
orradin,T.H

asler,&
W

.P
ichler.P

eptide
im

m
unization

in
hum

ans:a
com

bined
C

D
8+

/C
D

4+
T

cell-targeted
vaccine

restim
ulates

the
m

em
ory

C
D

4
T

cellresponse
butfails

to
induce

cytotoxic
T

lym
phocytes

(C
T

L).C
lin

E
xp

Im
m

u
n

o
l105:18–25,1996.

N
O

T
E

:(M
edline:96280772).

[B
rander

etal.(1998)]
C

.B
rander,K

.E
.H

artm
an,A

.K
.T

rocha,N
.G

.Jones,
R

.P.Johnson,B
.K

orber,P.W
entw

orth,S
.P.B

uchbinder,S
.W

olinsky,B
.D

.
W

alker,&
S

.A
.K

alam
s.

Lack
ofstrong

im
m

une
selection

pressure
by

the
im

m
unodom

inant,H
LA

-.J
C

lin
Inve

st101:2559–66,1998.

N
O

T
E

:
(M

edline:98282291).

[B
rander

etal.(1995b)]
C

.B
rander,W

.J.P
ichler,&

G
.C

orradin.Identification
of

H
IV

-protein
derived

C
T

L
epitopes

for
their

potential
use

as
synthetic

vaccine.C
lin

E
xp

Im
m

u
n

o
l101:107–113,1995b.

N
O

T
E

:(M
edline:95347061).
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[B
rander

etal.(1995a)]
C

.B
rander,W

.J.P
ichler,&

G
.C

orradin.Identification
of

H
IV

protein
derived

cytotoxic
T

-lym
phocyte

(C
T

L)
epitopes

for
their

possible
use

as
synthetic

vaccines.
C

lin
E

xp
Im

m
u

n
o

l101:107–113,1995a.

N
O

T
E

:
(M

edline:
95325623)

To
identify

C
T

L
epitopes

w
ith

potential
as

peptide-vaccine
candidates,

peptide
sequences

w
ere

screened
for

fulfilling
the

H
LA

-A
2.1

binding
m

otif
and

involvem
ent

in
the

natural
im

m
une

re-
sponse

to
H

IV
.F

ive
peptides

bound
to

H
LA

-A
2.1,and

H
IV

-infected
persons

show
ed

a
cytotoxic

response
againstpeptide-labeled

targetcells.

[B
rander

&
W

alker(1995)]
C

.B
rander&

B
.W

alker.T
he

H
LA

-class
Irestricted

C
T

L
response

in
H

IV
-1

infection:
Identification

of
optim

al
epitopes.

In
B

.K
orber,C

.B
rander,B

.W
alker,R

.K
oup,B

.H
aynes,J.M

oore,&
G

.M
yers,

editors,H
IV

-1
M

o
le

cu
la

r
Im

m
u

n
o

log
y

D
a

ta
b

a
se
,

volum
e

1,
pages

IV
–1

to
IV

–9,
Los

A
lam

os,
N

M
.

T
heoreticalB

iology
and

B
iophysics,

Los
A

lam
os

N
ationalLaboratory,1995.

N
O

T
E

:T
his

database.

[B
rander

&
W

alker(1997a)]
C

.
B

rander
&

B
.

W
alker.

T
he

H
LA

-class
I

re-
stricted

C
T

L
response

in
H

IV
-1

infection:Identification
ofoptim

alepitopes.
In

B
.

K
orber,

C
.

B
rander,

B
.

W
alker,

R
.

K
oup,

B
.

H
aynes,

P.
D

’S
ouza,

J.
M

oore,
&

G
.

M
yers,

editors,H
IV

-1
M

o
le
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la

r
Im

m
u

n
o

log
y

D
a

ta
b

a
se
,

volum
e

3,
page

P
art

III,
Los

A
lam

os,
N

M
.

T
heoretical

B
iology

and
B

io-
physics,Los

A
lam

os
N

ationalLaboratory,1997a.

N
O

T
E

:T
his

database.

[B
rander

&
W

alker(1997b)]
C

.
B

rander
&

B
.

W
alker.

T
he

H
LA

-class
I

re-
stricted

C
T

L
response

in
H

IV
-1

infection:Identification
ofoptim

alepitopes.
In

B
.K

orber,C
.B

rander,B
.W

alker,R
.K

oup,B
.H

aynes,&
J.M

oore,edi-
tors,H

IV
-1

M
o

le
cu

la
r

Im
m

u
n

o
log

y
D

a
ta

b
a

se
,volum

e
3,page

P
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A
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os,
N

M
.

T
heoretical

B
iology

and
B

iophysics,
Los

A
lam

os
N

ational
Laboratory,1997b.

N
O

T
E

:T
his

database.

[B
rander

etal.(1998)]
C

.
B

rander,
B

.
D

.
W

alker,
&

B
.

K
orber.

Q
uestionable

H
LA

-A
2

restriction
oftw

o
H

IV
-1

N
ef-derived

C
T

L
epitopes

listed
in

the
H

IV
M

olecularIm
m

unology
D

atabase.
A

ID
S

R
e

s
H

u
m

R
e

troviru
se

s14(11):923–
4,1998.

N
O

T
E

:(M
edline:98349427
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[B
useyne

etal.(1993)]
F.

B
useyne,

M
.

M
cC

hesney,
F.

P
orrot,

S
.

K
ovarik,

B
.G

uy,&
Y.R

iviere.G
ag-specific

cytotoxic
T

lym
phocytes

from
hum

an
im

-
m

unodeficiency
virus

type
1

infected
individuals:gag

epitopes
are

clustered
in

three
regions

ofthe
p24

gag
protein.

J
V

iro
l67:694–702,1993.

N
O

T
E

:
(M

edline:
93124561)

U
sing

autologous
E

pstein-B
arr

virus
trans-

form
ed

cells
that

w
ere

infected
w

ith
vaccinia

constructs
carrying

p18,
p24

and
p55

proteins
of

LA
I,

or
truncations

of
p24,

it
w

as
show

n
that

epitopes
w

ithin
p24

w
ere

m
ostcom

m
only

recognized
in

a
setofcelllines

derived
from

29
infected

subjects.T
he

autologous
transform

ed
cells

coated
w

ith
synthetic

peptides
w

ere
used

to
identify

severalregions
of

p24
w

here
C

T
L

epitopes
tended

to
cluster.

H
LA

restriction
w

as
determ

ined
C

T
L

responsive
to

four
of

the
peptides.

A
m

ong
the

four
epitopes

that
had

determ
ined

H
LA

speci-
ficities

w
ere

the
tw

o
peptides

in
the

study
thatproved

to
stim

ulate
C

T
L

from
the

highest
fraction

of
the

celllines:
peptide

p24(263-272)
H

LA
-B

27
and

peptide
p24(256-270)H

LA
-A

33;these
peptides

w
ere

each
able

to
stim

ulate
C

T
L

response
from

14%
ofthe

celllines.

[B
useyne

etal.(1997)]
F.

B
useyne,

S
.

S
tevanovic,

H
.

R
am

m
ensee,

&
Y.

R
iv-

iere.
C

haracterization
ofan

H
IV

-1
p24

gag
epitope

recognized
by

a
C

D
8+

cytotoxic
T-cellclone.Im

m
u

n
o

lL
e

tt55(3):145–149,1997.

N
O

T
E

:(M
edline:97305622).

[C
.W

ilson
&

W
alker,P

ersonalcom
m

unication.(1996)]
D

.
R

.
C

.
W

ilson,
B

.
W

ilkes
&

B
.

W
alker,

P
ersonal

com
m

unication.
1996.

D
efined

in
the

context
of

the
P

ediatric
A

ID
S

F
oundation

A
R

IE
L

P
roject,

a
m

other-infant
H

IV
transm

ission
study.

[C
allan

etal.(1998)]
M

.F.C
.C

allan,L.Tan,N
.A

nnels,G
.S

.O
gg,J.D

.K
.W

.
C

.A
.O

’C
allghan,N

.S
teven,A

.J.M
cM

ichael,&
A

.B
.R

ickinson.
D

irect
V

isualization
ofA

ntigen-specific
C

D
8+

T
C

ells
during

the
P

rim
ary

Im
m

une
R

esponse
to

E
pstein-B

arr
V

irus
in

vivo.
J

E
xp

M
e

d187:1395–1402,1998.

N
O

T
E

:(M
edline:98234421).

[C
ao

etal.(1997)]
H

.C
ao,P.K

anki,J.L.S
ankale,A

.D
ieng-S

arr,G
.P.M

az-
zara,S

.K
alam

s,B
.K

orber,S
.M

’B
oup,&

B
.D

.W
alker.C

T
L

cross-reactivity
am

ong
differentH

IV
-1

clades:Im
plications

forvaccine
developm

ent.
J

V
iro

l
71:8615–8623,1997.

N
O

T
E

:(M
edline:98001384).
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[C
arreno

etal.(1992)]
B

.M
.C

arreno,S
.K

oenig,&
J.E

.C
.W

.E
.B

iddison.T
he

peptide
binding

specificity
ofH

LA
class

Im
olecules

is
largely

allele-specific
and

non-overlapping.M
o

le
cu

la
r

Im
m

u
n

o
l29:1131–1140,1992.

N
O

T
E

:
(M

edline:92357052)
P

eptide
com

petition
experim

ents
for

presen-
tation

ofviralpeptides
restricted

by
H

LA
-A

3
and

H
LA

-B
27

w
as

perform
ed

to
study

the
specificity

of
peptide

binding
to

class
I

m
olecules.

H
IV

-1
N

ef
(74-82)

presentation
by

H
LA

-A
3

w
as

am
ong

the
epitopes

studied.

[C
asem

entetal.(1995)]
K

.
S

.
C

asem
ent,

P.
N

.
N

ehete,
R

.
B

.
A

rlinghaus,
&

K
.

J.
S

astry.
C

ross-reactive
cytotoxic

T
lym

phocytes
induced

by
V

3
loop

synthetic
peptides

from
differentstrains

ofhum
an

im
m

unodeficiency
virus

type
1.V

iro
log

y
211:261–267,1995.

N
O

T
E

:
(M

edline:
95373144)

S
even

diverse
V

3
peptides

w
ere

found
to

in-
duce

C
T

L
in

im
m

unized
m

ice.
A

llcontained
the

H
-2D
d

binding
m

otif
G

,
P

and
R

at
positions

2,
3

and
5.

O
nly

a
C

T
L,

(no
antibody

response),
w

as
detected

in
im

m
unized

m
ice.

[C
ease

etal.(1987)]
K

.
B

.
C

ease,
H

.
M

argalit,
J.

L.
C

ornette,
S

.
D

.
P

utney,
W

.
G

.
R

obey,
C

.
O

uyang,
H

.
Z

.
S

treicher,
P.

J.
F

ischinger,
R

.
C

.
G

allo,
C

.
D

eLisi,
et

al.
H

elper
T-cellantigenic

site
identification

in
the

acquired
im

m
unodeficiency

syndrom
e

virus
gp120

envelope
protein

and
induction

of
im

m
unity

in
m

ice
to

the
native

protein
using

a
16-residue

synthetic
peptide.

P
ro

c
N

a
tlA

ca
d

S
ciU

S
A84:4249–4254,1987.

N
O

T
E

:(M
edline:87231983).

[C
hen

etal.(1990)]
B

.C
hen,J.R

othbard,&
P.P

arham
.A

pparentlack
ofM

H
C

restriction
in

binding
of

class
I

H
LA

m
olecules

to
solid

phase
peptides.

J
E

xp
M

e
d172:931–936,1990.

N
O

T
E

:
(M

edline:90354794)64
viralantigenic

peptides
H

LA
-A

,B
,C

heavy
chains,

and
clathrin

light
chains

w
ere

tested
for

binding
to

H
LA

-A
2.1,

A
w

68.1,
A

w
69,

B
44,

and
B

5.
15

of
the

peptides
including

T
cellepitopes,

gave
significantbinding.

[C
heynier

etal.(1992)]
R

.
C

heynier,
P.

Langlade-D
em

oyen,
M

.
R

.
M

arescot,
S

.
B

.
S

.,
G

.
B

londin,
S

.
W

ain-H
obson,

C
.

G
riscelli,

E
.

V
ilm

er,
&

F.
P

lata.
C

ytotoxic
T

lym
phocyte

responses
in

the
peripheralblood

ofchildren
born

to
hum

an
im

m
unodeficiency

virus-1-infected
m

others.Eu
r

J
Im

m
u

n
o

l
22:2211–2217,1992.

N
O

T
E

:(M
edline:92387221)

C
T

L
effectors

thatkilled
H

LA
-m

atched
H

IV
-

1-infected
H

9
target

cells
or

doubly
transfected

P
815-A

2-env,
gag

or
nef

m
ouse

tum
or

cells,
w

hich
expressed

the
viralantigens

in
association

w
ith

H
LA

-A
1/A

3
or

H
LA

-A
2,w

ere
isolated

in
children

born
to

H
IV

-1-infected
m

others.
H

IV
-1-specific

C
T

L
w

ere
detected

less
than

2
m

onths
after

birth,
and

declined
w

ith
disease

progression.C
T

L
w

ere
detected

in
the

P
B

M
C

of
three

children
w

ho
subsequently

becam
e

seronegative.

[C
laverie

etal.(1988)]
J.-M

.
C

laverie,
P.

K
ourilsky,

P.
Langlade-D

em
oyen,

A
.

C
halufour-P

rochnicka,
G

.
D

adaglio,
F.

Tekaia,
F.

P
lata,

&
K

.
B

ouguel-
eret.

T-im
m

unogenic
peptides

are
constituted

ofrare
sequence

patterns.U
se

in
the

identification
ofT

epitopes
in

the
hum

an
im

m
unodeficiency

virus
g

ag
protein.E

u
r

J
Im

m
u

n
o

l18:1547–1553,1988.

N
O

T
E

:(M
edline:89052758)B

ased
on

w
hatw

as
know

n
aboutepitope

struc-
ture

and
am

ino
acid

frequencies
in

1988,
the

authors
predicted

epitopes
in

the
gag

proteins.F
our

peptides
thatw

ere
predicted

to
contain

epitopes
w

ere
found

to
specifically

stim
ulate

an
H

LA
-A

2
restricted

polyclonalC
T

L
cell

line,
w

hen
presented

by
m

ouse
P

815
target

cells
that

had
been

transfected
w

ith
H

LA
-A

2.

[C
lericietal.(1991)]

M
.

C
lerici,

D
.

R
.

Lucey,
R

.
A

.
Z

ajac,
R

.
N

.
B

osw
ell,

H
.M

.G
ebel,H

.Takahashi,J.A
.B

erzofsky,&
G

.M
.S

hearer.
D

etection
of

cytotoxic
T

lym
phocytes

specific
for

synthetic
peptides

of
gp160

in
H

IV
-

seropositive
individuals.J

Im
m

u
n

o
l146:2214–2219,1991.

N
O

T
E

:(M
edline:91170774)

F
our

peptides
thatcould

be
used

to
stim

ulate
helper

T
-cell

function
w

ere
also

found
to

be
reactive

w
ith

M
H

C
class

I
restricted

C
T

L
in

infected
individuals.14

of20
patients

w
ere

responsive
to

atleastone
ofthe

four
peptides.

[C
ollins

etal.(1998)]
K

.L.C
ollins,B

.K
.C

hen,S
.A

.K
alam

s,B
.D

.W
alker,

&
D

.
B

altim
ore.

H
IV

-1
N

ef
protein

protects
infected

prim
ary

cells
against

killing
by

cytotoxic
T

lym
phocytes.N

a
tu

re
391:397–401,1998.

N
O

T
E

:
(M

edline:98111233).

[C
onnan

etal.(1994)]
F.

C
onnan,

F.
H

lavac,
J.

H
oebeke,

J.
G

.
G

uillet,
&

J.
C

hoppin.
A

sim
ple

assay
for

detection
of

peptides
prom

oting
the

as-
sem

bly
ofH

LA
class

Im
olecules.Eu

r
J

Im
m

u
n

o
l24:777–780,1994.

N
O

T
E

:(M
edline:94170859)

P
eptides

from
influenza

and
H

IV
-1

tested
for

theirability
to

prom
ote

the
assem

bly
ofH

LA
-A

2
and

H
LA

-B
51

m
olecules

in
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T
2

celllysates.H
IV

P
ol476-484

allow
ed

significantassem
bly

ofH
LA

-A
2,

and
is

a
targetfor

C
T

L.N
efpeptide

186-194
produced

significantassem
bly

of
H

LA
-B

51.
A

hydrophobic
anchor

residue
(V,

L,
I)

at
position

9
could

occupy
pocket

F
,

and
a

hydrophobic
residue

(V,
L)

at
position

3
or

4
m

ay
anchorto

hydrophobic
pocketD

ofH
LA

-B
51.P

roline
atposition

2
increases

H
LA

-B
51

anchoring.

[C
orey

etal.(1998)]
L.

C
orey,

M
.

J.
M

cE
lrath,

K
.

W
einhold,

T.
M

atthew
s,

D
.

S
tablein,

B
.

G
raham

,
M

.
K

eefer,
D

.
S

chw
artz,

G
.

G
orse,

&
the

A
ID

S
Vaccine

E
valuation

G
roup.

C
ytotoxic

T
celland

neutralizing
antibody

re-
sponses

to
hum

an
im

m
unodeficiency

virus
type

1
envelope

w
ith

a
com

bina-
tion

vaccine
regim

en.J
In

fe
ctD

is177:301–9,1998.

N
O

T
E

:
(M

edline:98125991).

[C
ouillin

etal.(1995)]
I.C

ouillin,F.C
onnan,B

.C
ulm

ann-P
enciolelli,E

.G
o-

m
ard,

J.-G
.

G
uillet,

&
J.

C
hoppin.

H
LA

-dependent
variations

in
hum

an
im

m
unodeficiency

virus
N

ef
protein

alter
peptide/H

LA
binding.Eu

r.
J.

Im
m

u
n

o
l.25:728–732,1995.

N
O

T
E

:(M
edline:95220421)

V
iralsequences

across
this

region
w

ere
com

-
pared

from
3

H
LA

-A
11

positive
and

10
negative

donors.S
ubstitutions

that
w

ere
found

only
in

the
3

H
LA

-A
11

donors
did

notprom
ote

H
LA

-A
11

assem
-

bly.
S

ubstitutions
that

w
ere

found
in

both
H

LA
-A

11
positive

and
negative

donors,how
ever,did

notm
arkedly

alter
the

reactivity
ofthe

peptides.T
his

suggests
that

substitutions
that

result
in

loss
of

H
LA

-A
11

occur
m

ainly
in

H
LA

-A
11

positive
donors.

[C
ouillin

etal.(1994)]
I.

C
ouillin,

B
.

C
ulm

ann-P
enciolelli,

E
.

G
om

ard,
J.

C
hoppin,

J.
Levy,

J.
G

.
G

uillet,
&

S
.

S
arasgosti.

Im
paired

cytotoxic
T

lym
phocyte

recognition
due

to
genetic

variations
in

the
m

ain
im

m
unogenic

region
of

the
hum

an
im

m
unodeficiency

virus
1

N
E

F
protein.

J
E

xp
M

e
d

180:1129–34,1994.

N
O

T
E

:(M
edline:95220421)H

IV
-1

H
LA

-A
11

and
-B

18
restricted

epitopes
w

ere
sequenced

from
donors

w
ho

do
and

do
not

express
the

H
LA

-A
11

and
B

18
m

olecule.S
elective

variations
w

ere
only

detected
in

virus
isolated

from
individuals

expressing
the

appropriate
H

LA
type.Variantpeptides

w
ith

single
substitutions

w
ithin

the
m

inim
alepitope

did
not

alw
ays

com
pletely

abrogate
H

LA
binding,suggesting

thatm
ultiple

alterations
w

ithin
a

particu-
larepitope

m
ay

need
to

accum
ulate

during
disease

progression
to

allow
viral

escape.

[C
ulm

ann(1998)]
B

.C
ulm

ann.
1998.

N
O

T
E

:
P

ersonalcom
m

unication.

[C
ulm

ann
etal.(1991)]

B
.C

ulm
ann,E

.G
om

ard,M
.K

ieny,B
.G

uy,F.D
reyfus,

A
.S

aim
ot,D

.S
ereni,D

.S
icard,&

J.Levy.S
ix

epitopes
w

ith
hum

an
cytotoxic

C
D

8+
cells

in
the

central
region

of
the

H
IV

-1
N

ef
protein.J

Im
m

u
n

o
l

146:1560–1565,1991.

N
O

T
E

:
(M

edline:
91132023)

N
ef

specific
C

T
L

w
ere

generated
from

six
seropositive

donors.S
ix

epitopes
w

ere
defined,alllocalized

to
tw

o
regions

in
the

centralpart
of

N
ef.

S
om

e
epitopes

could
be

recognized
in

the
con-

texts
of

severalH
LA

class
I

m
olecules.

P
eptides

w
ere

based
on

B
R

U
epi-

topes:
Q

V
P

LR
P

M
T

Y
K

,
H

LA
A

3,
A

11,
B

35;
A

AV
D

LS
H

F
LK

E
K

,
H

LA
A

11;
H

T
Q

G
Y

F
P

Q
W

Q
,

H
LA

B
17;T

Q
G

Y
F

P
Q

W
Q

N
Y

T,
H

LA
B

17,
B

37,
N

Y
T

P
G

P
G

V
R

Y
P

LT,H
LA

B
7;and

G
V

R
Y

P
LT

F
G

W
C

Y
K

LV
P,H

LA
B

18).

[C
ulm

ann
etal.(1989)]

B
.C

ulm
ann,E

.G
om

ard,M
.P.K

ieny,B
.G

uy,F.D
rey-

fus,&
A

.G
.S

aim
ot.

A
n

antigenic
peptide

ofthe
H

IV
-1

N
E

F
protein

recog-
nized

by
cytotoxic

T
lym

phocytes
ofseropositive

individuals
in

association
w

ith
differentH

LA
-B

m
olecules.E

u
r

J
Im

m
u

n
o

l19:2383–2386,1989.

N
O

T
E

:(M
edline:90108082).

[C
ulm

ann-P
enciolellietal.(1994)]

B
.

C
ulm

ann-P
enciolelli,

S
.

Lam
ham

edi-
C

herradi,
I.

C
ouillin,

N
.

G
uegan,

J.
P.

Levy,
J.

G
.

G
uillet,

&
E

.
G

om
ard.

Identification
ofm

ultirestricted
im

m
unodom

inantregions
recognized

by
cy-

tolytic
T

lym
phocytes

in
the

hum
an

im
m

unodeficiency
virus

type
1

N
ef

protein
(published

erratum
appears

in
J

V
irol1995

Jan;69(1):618).
J

V
iro

l
68:7336–43,1994.

N
O

T
E

:(M
edline:95018646).

[D
adaglio

etal.(1991)]
G

.D
adaglio,A

.Leroux,P.Langlade-D
em

oyen,E
.M

.
B

ahraoui,
F.

T
raincard,

R
.

F
isher,

&
F.

P
lata.

E
pitope

recognition
of

con-
served

H
IV

envelope
sequences

by
hum

an
cytotoxic

T
lym

phocytes.
J

Im
-

m
u

n
o

l147:2302–2309,1991.

N
O

T
E

:
(M

edline:
92013025)

U
sing

synthetic
peptides,

six
conserved

epi-
topes

on
gp120

E
nv

w
ere

identified,
recognized

by
polyclonal

hum
an
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C
T

L
in

association
w

ith
H

LA
-A

2
class

I.
C

onserved
epitopes:

R
IQ

R
G

P
-

G
R

A
F

V
T

IG
K

,
IIIB

;
LW

V
T

V
Y

Y
G

V
P

V
W

K
E

AT
T

T
LF

C
A

;
T

T
S

Y
T

LT
S

C
-

N
T

S
V

IT
Q

A
C

P
K

;
S

V
E

IN
C

T
R

P
N

N
N

T
R

K
S

I;
P

E
IV

T
H

S
;

K
N

C
G

G
E

F
F

Y-
C

N
S

;
LP

C
R

IK
Q

F
IN

M
W

Q
E

V
G

K
A

M
Y

;
V

K
IE

P
LG

VA
P

T
K

A
K

R
R

V
V

Q
R

.
control:gag,Y

K
R

W
IILG

LN
K

IV
R

M
Y

S
P

T,H
LA

B
27.

[D
aietal.(1992)]

L.C
.D

ai,K
.W

est,R
.Littaua,K

.Takahashi,&
F.A

.E
nnis.

M
utation

ofhum
an

im
m

unodeficiency
virus

type
1

atam
ino

acid
585

on
gp41

results
in

loss
ofkilling

by
C

D
8+

A
24-restricted

cytotoxic
T

lym
phocytes.

J
V

iro
l66:3151–3154,1992.

N
O

T
E

:
(M

edline:
92219406)

A
n

A
24-restricted

C
D

8+
C

T
L

gp41
epitope

w
as

localized:
Y

LK
D

Q
Q

LL,
using

a
C

T
L

clone
from

an
H

IV
infected

in-
dividual.Lys

to
(A

rg
or

G
ln)

substitution
in

peptides
used

to
pulse

a
target

cellline
elim

inated
killing.

[D
e

G
rootetal.(1991)]

A
.S

.D
e

G
root,M

.C
lerici,A

.H
osm

alin,S
.H

.H
ughes,

D
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to

A
ID

S
.N

a
tu

re
M

e
d3:212–216,1997e.
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N
O

T
E

:
(M

edline:
97170968)

T
he

C
T

L
response

w
as

studied
in

six
H

IV
+

individuals
w

ho
m

ake
a

strong
im

m
unodom

inat
response

to
the

sam
e

B
27

epitope.
In

tw
o

donors
an

escape
m

utation
arose

after
close

to
10

years
of

epitope
stability,around

the
tim

e
ofprogression

to
A

ID
S

.

[G
oulder

etal.(1997f)]
P.

J.
R

.
G

oulder,
S

.
W

.
R

eid,
D

.
A

.
P

rice,
C

.
A

.
O

’C
allaghan,

A
.

J.
M

cM
ichael,

R
.

E
.

P
hillips,

&
E

.
Y.

Jones.
C

om
bined

structuraland
im

m
unologicalrefinem

entofH
IV

-1
H

LA
-B

8
restricted

cyto-
toxic

T
lym

phocyte
epitopes.Eu

r
J

Im
m

u
n

o
l27:1515–1521,1997f.

N
O

T
E

:
(M

edline:97353247).

[G
riffiths

etal.(1993)]
J.

G
riffiths,

S
.

J.
H

arris,
G

.
T.

Layton,
E

.
L.

B
errie,

T.J.F
rench,N

.R
.B

urns,S
.E

.A
dam

s,&
A

.J.K
ingsm

an.
H

ybrid
hum

an
im

m
unodeficiency

virus
gag

particles
as

an
antigen

carriersystem
:induction

of
cytotoxic

T-cell
and

hum
oral

responses
by

a
gag:V

3
fusion.

J
V

iro
l

67:3191–3198,1993.

N
O

T
E

:(M
edline:91087316).

[H
aas

etal.(1997)]
G

.
H

aas,
A

.
H

osm
alin,

F.
H

adida,
J.

D
untze,

P.
D

ebre,
&

B
.A

utran.
D

ynam
ics

ofH
IV

variants
and

specific
cytotoxic

T-cellrecogni-
tion

in
nonprogressors

and
progressors.

Im
m

u
n

o
lL

e
tt57:63–8,1997.

N
O

T
E

:
(M

edline:97376317).

[H
aas

etal.(1996)]
G

.
H

aas,
U

.
P

likat,
P.

D
ebre,

M
.

Lucchiari,
C

.
K

atlam
a,

Y.D
udoit,O

.B
onduelle,M

.B
auer,H

.Ihlenfeldt,G
.Jung,B

.M
aier,A

.M
ey-

erhans,&
B

.A
utran.

D
ynam

ics
ofviralvariants

in
H

IV
-1

N
efand

specific
cytotoxic

T
lym

phocytes
in

vivo.J
Im

m
u

n
o

l157:4212–4221,1996.

N
O

T
E

:(M
edline:97047818).

[H
aas

etal.(1998)]
G

.
H

aas,
A

.
S

am
ri,

E
.

G
om

ard,
A

.
H

osm
alin,

J.
D

untze,
J.

M
.

B
ouley,

H
.

G
.

Ihlenfeldt,
C

.
K

atlam
a,

&
B

.
A

utran.
C

ytotoxic
T-

cellresponses
to

H
IV

-1
reverse

transcriptase,integrase
and

protease.
A

ID
S

12(12):1427–36,1998.

N
O

T
E

:(M
edline:98394546).

[H
adida

etal.(1995)]
F.

H
adida,

G
.

H
aas,

G
.

Z
im

m
erm

ann,
A

.
H

osm
alin,

R
.S

pohn,A
.S

am
ri,G

.Jung,P.D
ebre,&

B
.A

utran.
C

T
L‘s

from
lym

phoid
organs

recognize
an

optim
al

H
LA

-A
2

restricted
and

H
LA

-B
52

restricted

nonapeptide
and

severalepitopes
in

the
C

-term
inalregion

ofH
IV

-1
N

ef.
J

Im
m

u
n

o
l154:4174–4186,1995.

N
O

T
E

:(M
edline:95221926)

A
nin

vitro
lim

iting
dilution

analysis
show

ed
C

T
L

recognition
in

the
context

of
H

LA
B

52
and

A
2.1,

A
2.2

and
A

2.4
in

nanom
olar

concentrations.
M

olecular
m

odeling
suggests

m
otifs

im
portant

for
peptide

binding
to

the
pocketofan

H
LA

-A
2.1

m
olecule.

[H
adida

etal.(1992)]
F.

H
adida,

A
.

P
arrot,

M
.

P.
K

ieny,
B

.
S

adat-S
ow

ti,
C

.M
ayaud,&

P.D
ebre.C

arboxyl-term
inaland

centralregions
ofhum

an
im

-
m

unodeficiency
virus-1

N
E

F
recognized

by
cytotoxic

T
lym

phocytes
from

lym
phoid

organs.anin
vitro

lim
iting

dilution
analysis.J

C
lin

Inve
st89:53–

60,1992.

N
O

T
E

:(M
edline:95221926)

H
IV

-1
specific

C
T

L
can

be
detected

in
lym

ph
nodes

and
spleens.T

he
carboxyl-term

inaldom
ain

ofN
E

F
is

recognized
by

C
T

L
in

association
w

ith
H

LA
-A

1
and

B
8,

w
ith

clonalfrequencies
of

one
C

T
L

per10 −
5

to
10 −

6
splenic

lym
phocytes.

[H
am

ajim
a

etal.(1997)]
K

.H
am

ajim
a,J.F

ukushim
a,H

.B
ukaw

a,T.K
aneko,

T.
T

suji,
Y.

A
sakura,

S
.

S
asaki,

K
.

Q
.

X
in,

&
K

.
O

kuda.
S

trong
augm

ent
effect

of
IL-12

expression
plasm

id
on

the
induction

of
H

IV
-specific

cyto-
toxic

T
lym

phocyte
activity

by
a

peptide
vaccine

candidate.
C

lin
Im

m
u

n
o

l
Im

m
u

n
o

p
a

th
o

l83:179–84,1997.

N
O

T
E

:(M
edline:97288401).

[H
am

m
ond

etal.(1995)]
S

.A
.H

am
m

ond,R
.P.Johnson,S

.A
.K

alam
s,B

.D
.

W
alker,

M
.

Takiguchi,
J.

T.
S

afrit,
R

.
A

.
K

oup,
&

R
.

F.
S

iliciano.
A

n
epitope-selective

transporter
associated

w
ith

antigen
presentation

TA
P

-
1/2-independent

pathw
ay

and
a

m
ore

generalTA
P

-1/2-dependent
antigen-

processing
pathw

ay
allow

recognition
of

the
H

IV
-1

envelope
glycoprotein

by
C

D
8+

C
T

L.J
Im

m
u

n
o

l154:6140–6156,1995.

N
O

T
E

:(M
edline:95271010)

Tw
o

peptide
processing

pathw
ays

are
utilized

forM
H

C
class

Ipresentation
ofH

IV
-1

E
nv

epitopes.T
he

previously
charac-

terized
TA

P
-1

and
TA

P
-2

dependentpathw
ay

can
generate

allE
nv

epitopes
and

uses
E

nv
protein

m
islocalized

in
the

cytosolto
produce

peptides.
T

he
second,

novel
pathw

ay
uses

a
TA

P
-1/2

independent
pathw

ay,
and

allow
s

a
subset

of
M

H
C

restricted
epitopes

to
be

processed
in

the
endoplasm

ic
reticulum

or
a

G
olgicom

partm
ent.
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[H
am

m
ond

etal.(1991)]
S

.A
.H

am
m

ond,E
.O

bah,P.S
tanhope,C

.R
.M

onell,
M

.S
trand,F.M

.R
obbins,W

.B
.B

ias,R
.W

.K
arr,S

.K
oenig,&

R
.F.S

iliciano.
C

haracterization
ofa

conserved
T

-cellepitope
in

H
IV

-1
gp41

recognized
by

vaccine-induced
hum

an
cytolytic

T
-cells.

J
Im

m
u

n
o

l146:1470–1477,1991.

N
O

T
E

:(M
edline:91132009)

A
H

LA
D

P
w

4.2
hum

an
C

T
L

epitope
located

in
gp41

w
as

described,recognized
by

C
D

4+
C

T
L

clones
thatw

ere
induced

in
seronegative

hum
ans

by
im

m
unization

w
ith

recom
binantgp160

B
R

U
.gp41

C
T

L
epitope:G

IK
Q

LQ
A

R
ILAV

E
R

Y
LK

D
Q

.

[H
anke

etal.(1998a)]
T.

H
anke,

T.
J.

B
lanchard,

J.
S

chneider,
G

.
S

.
O

gg,
R

.Tan,M
.B

ecker,S
.C

.G
ilbert,A

.V.H
ill,G

.L.S
m

ith,&
A

.M
cM

ichael.
Im

m
unogenicities

ofintravenous
and

intram
uscularadm

inistrations
ofm

od-
ified

vaccinia
virus

A
nkara-based

m
ulti-C

T
L

epitope
vaccine

for
hum

an
im

m
unodeficiency

virus
type

1
in

m
ice.JG

e
n

V
iro

l79:83–90,1998a.

N
O

T
E

:
(M

edline:98120825).

[H
anke

etal.(1998b)]
T.

H
anke,

J.
S

chneider,
S

.
G

.
G

ilbert,
A

.
V.

S
.

H
ill,

&
A

.M
cM

ichael.
D

N
A

m
ulti-C

T
L

epitope
vaccines

forH
IV

and
P

lasm
odium

falciparum
:Im

m
unogenicity

in
m

ice.Va
ccin

e16:426–435,1998b.

N
O

T
E

:
(M

edline:98269949).

[H
arrer

etal.(1996a)]
E

.H
arrer,T.H

arrer,P.B
arbosa,M

.F
einberg,R

.P.John-
son,

S
.

B
uchbinder,

&
B

.
D

.
W

alker.
R

ecognition
of

the
highly

conserved
Y

M
D

D
region

in
the

hum
an

im
m

unodeficiency
virus

type
1

reverse
tran-

scriptase
by

H
LA

-A
2-restricted

cytotoxic
T

lym
phocytes

from
an

asym
p-

tom
atic

long-term
nonprogresser.

J
In

fD
is

173:476–479,1996a.

N
O

T
E

:
(M

edline:
96162113)

T
he

am
ino

acid
stretch

Y
M

D
D

is
a

critical
functional

dom
ain

of
reverse

transcriptase,
and

is
highly

conserved.
T

his
sequence

is
also

part
of

an
H

LA
-A

2-restricted
epitope.

T
he

substitution
Y

M
D

D
to

Y
V

D
D

confers
drug

resistance
to

F
T

C
and

dideoxyinosine,and
also

abolishes
the

C
T

L
specific

response.

[H
arrer

etal.(1996b)]
T.H

arrer,E
.H

arrer,S
.A

.K
alam

s,P.B
arbosa,A

.T
rocha,

R
.P.Johnson,T.E

lbeik,M
.B

.F
einberg,S

.P.B
uchbinder,&

B
.D

.W
alker.

C
ytotoxic

T
lym

phocytes
in

asym
ptom

atic
long-term

nonprogressing
H

IV
-

1
infection.

breadth
and

specificity
of

the
response

and
relation

to
in

vivo
viralquasispecies

in
a

person
w

ith
prolonged

infection
and

low
viralload.

J
Im

m
u

n
o

l156:2616–2623,1996b.

N
O

T
E

:(M
edline:96180222).

[H
ickling

etal.(1990)]
J.K

.H
ickling,C

.M
.F

enton,K
.H

ow
land,S

.G
.M

arsh,
&

J.B
.R

othbard.
P

eptides
recognized

by
class

Irestricted
T

-cells
also

bind
to

M
H

C
class

IIm
olecules.In

te
rn

a
tio

n
a

lIm
m

u
n

o
log

y2:435–441,1990.

N
O

T
E

:(M
edline:91197875)

P
eptides

show
n

to
be

presented
in

the
context

of
M

H
C

class
I

proteins
by

m
ouse

or
hum

an
C

D
8+

T
lym

phocytes
could

also
bind

to
H

LA
-D

R
m

olecules
on

the
surface

of
B

lym
phoblastoid

cell
lines

(B
-LC

L).F
our

outoffive
class

Irestricted
T

celldeterm
inants

bound,
including

the
H

IV
-1

gp120
epitope.

[H
illetal.(1992)]

A
.

V.
H

ill,
J.

E
lvin,

&
A

.
C

.
W

.
et

al.
C

haracteristics
of

peptides
eluted

from
H

LA
-B

7.N
a

tu
re

360:434–439,1992.

N
O

T
E

:(M
edline:93078872).

[H
osm

alin
etal.(1990)]

A
.H

osm
alin,M

.C
lerici,R

.H
oughten,C

.D
.P

endle-
ton,

C
.

F
lexner,

D
.

R
.

Lucey,
B

.
M

oss,
R

.
N

.
G

erm
ain,

G
.

M
.

S
hearer,

&
J.A

.B
erzofsky.A

n
epitope

in
hum

an
im

m
unodeficiency

virus
1

reverse
tran-

scriptase
recognized

by
both

m
ouse

and
hum

an
cytotoxic

T
lym

phocytes.
P

ro
c

N
a

tlA
ca

d
S

ciU
S

A87:2344–2348,1990.

N
O

T
E

:(M
edline:90192804).

[H
unziker

etal.(1998)]
I.P.H

unziker,A
.C

erny,&
W

.J.P
ichler.W

ho
is

right?
O

r,
how

to
judge

the
disagreem

ent
about

H
LA

restriction
of

N
ef

peptides.
A

ID
S

R
e

s
H

u
m

R
e

troviru
se

s14:921–4,1998.

N
O

T
E

:(M
edline:98349426).

[Ikeda-M
oore

etal.(1997)]
Y.Ikeda-M

oore,H
.Tom

iyam
a,K

.M
iw

a,S
.O

ka,
A

.Iw
am

oto,Y.K
aneko,&

M
.Takiguchi.Identification

and
C

haracterization
ofM

ultiple
H

LA
-A

24-R
estricted

H
IV

-1
C

T
L

E
pitopes:S

trong
E

pitopes
A

re
D

erived
from

V
R

egions
ofH

IV
-1

.J
Im

m
u

n
o

log
y159:6242–6252,1997.

N
O

T
E

:(M
edline:98209798).

[Ishiietal.(1997)]
N

.Ishii,J.F
ukushim

a,T.K
aneko,E

.O
kada,K

.Tani,S
.I.

Tanaka,
K

.
H

am
ajim

a,
K

.
Q

.
X

in,
S

.
K

aw
am

oto,
W

.
K

off,
K

.
N

ishioka,
T.

Y
asuda,

&
K

.
O

kuda.
C

ationic
liposom

es
are

a
strong

adjuvant
for

a
D

N
A

vaccine
of

hum
an

im
m

unodeficiency
virus

type
1.
A

ID
S

R
e

s
H

u
m

R
e

troviru
se

s13:1421–8,1997.
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N
O

T
E

:
(M

edline:98022620).

[Jardetzky
etal.(1991)]

T.
S

.
Jardetzky,

W
.

S
.

Lane,
R

.
A

.
R

obinson,
D

.
R

.
M

adden,
&

D
.

C
.

W
iley.

Identification
of

self
peptides

bound
to

purified
H

LA
-B

27.
N

a
tu

re
353:326–9,1991.

N
O

T
E

:(M
edline:92018188).

[Jassoy
etal.(1993)]

C
.Jassoy,T.H

arrer,T.R
osenthal,B

.A
.N

avia,J.W
orth,

R
.

P.
Johnson,

&
B

.
D

.
W

alker.
H

um
an

im
m

unodeficiency
virus

type
1-

specific
cytotoxic

T
lym

phocytes
release

gam
m

a
interferon,tum

or
necrosis

factor
alpha

(T
N

F
-alpha),

and
T

N
F

-beta
w

hen
they

encounter
their

target
antigens.J

V
iro

l67:2844–2852,1993.

N
O

T
E

:(M
edline:93233253)In

this
study

the
ability

ofH
IV

-1-specific
C

T
L

clones
derived

from
seropositive

persons
to

release
gam

m
a

interferon
(IF

N
-

γ
),

tum
or

necrosis
factor

alpha
(T

N
F

-
α

),
and

T
N

F
-β

upon
contact

w
ith

targetcells
presenting

viralantigen
w

as
assessed.E

pitopes:p17:K
IR

LR
P

G
-

G
K

K
K

Y
K

LK
H

IV
W

A
S

R
E

LE
,

A
3;

gp41:
V

E
R

Y
LK

D
Q

Q
L,

B
14

and
A

28,
E

R
Y

LK
D

Q
Q

L,B
14;R

T
:A

IF
Q

S
S

M
T

K
ILE

P
F

R
K

Q
N

P
D

IV
IY

Q
,A

11;and
N

efS
Q

R
R

Q
D

ILD
LW

IY
H

T
Q

G
Y

F
P

D
W

Q
N

Y,B
13.

[Jassoy
etal.(1992)]

C
.Jassoy,R

.P.Johnson,B
.A

.N
avia,J.W

orth,&
B

.D
.

W
alker.

D
etection

of
a

vigorous
H

IV
-1

specific
cytotoxic

T
lym

phocyte
response

in
cerebrospinalfluid

from
infected

persons
w

ith
A

ID
S

dem
entia

com
plex.J

Im
m

u
n

o
l149:3113–3119,1992.

N
O

T
E

:(M
edline:93017933)

C
T

L
clones

derived
from

C
S

F
ofindividuals

w
ith

A
ID

S
dem

entia.H
IV

-1
specific

C
T

L
w

ere
detected

in
C

S
F

from
5

out
of

6
patients

w
ho

w
ere

suffering
from

H
IV

-1
associated

cognitive/m
otor

com
plex

disturbances.

[Johnson
etal.(1994a)]

R
.P.Johnson,S

.A
.H

am
m

ond,A
.T

rocha,R
.F.S

ili-
ciano,

&
B

.
D

.
W

alker.
E

pitope
specificity

of
M

H
C

restricted
cytotoxic

T
lym

phocytes
induced

by
candidate

H
IV

-1
vaccine.

A
ID

S
R

e
se

a
rch

a
n

d
H

u
m

R
e

troviru
se

s10,S
upp

2:S
73–S

75,1994a.

N
O

T
E

:
(M

edline:
95169519)

Volunteers
w

ere
im

m
unized

w
ith

recom
bi-

nant
vaccinia

virus
expressing

H
IV

-1
gp160

(vac-env)
and

boosted
w

ith
recom

binant
gp160

(rgp160).
C

T
L

clones
w

ere
analyzed

for
H

LA
restric-

tion
and

specificity.A
n

im
m

unodom
inantH

LA
-A

3.1
restricted

epitope
w

as
observed

that
show

ed
very

little
sequence

variation
am

ong
B

subtype
se-

quences,
(T

V
Y

Y
G

V
P

V
W

K
).

N
aturally

occurring
variants

of
this

peptide

w
ere

able
to

stim
ulate

reactivity.Tw
o

additionalC
D

8+
C

T
L

epitopes
from

vaccinees
w

ere
characterized,as

w
ellas

tw
o

C
D

4+
C

T
L

epitopes.
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etal.(1994b)]
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T
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response
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an
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m
unodeficiency

virus
type

1
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IV
-1)
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in

seronegative
hum
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im

m
unized

w
ith
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candidate

H
IV

-1
vaccine.
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V
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T
E
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o

volunteers,im
m

unization
w
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a

single
strain

of
H

IV
-1

induced
C

D
4+

and
C

D
8+

C
T

L
that

are
specific

for
m

ul-
tiple

conserved
regions

of
H

IV
-1

and
w

ould
be

expected
to

recognize
a

broad
range

of
viralisolates.

T
he

im
m

unodom
inant

gp120
epitope,

gp120
T

V
Y

Y
G

V
P

V
W

K
,

elicited
C

D
8+

H
LA

-A
3.1

restricted
C

T
L,

and
this

epi-
tope

is
highly

conserved.C
T

L
specific

forthis
epitope

could
lyse

targetcells
sensitized

w
ith

all
know

n
natural

sequence
variants.

A
dditionally,

C
D

8+
H

LA
-B

35
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C
D

8+
H
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w
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w

ell
as

tw
o

C
D

4+
cytotoxic
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.
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cellepitopes
in

a
conserved

region
of

the
hum

an
im

m
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R
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R
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the
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m
olecule,C

w
4.

[Johnson
etal.(1991)]

R
.P.Johnson,A

.T
rocha,L.Y

ang,G
.P.M

azzara,D
.L.

P
anicali,T.M

.B
uchanan,&

B
.D

.W
alker.

H
IV

-1
gag-specific

cytotoxic
T



C
T

L
R

eferences

I-E
-13

D
E

C
98

lym
phocytes

recognize
m

ultiple
highly

conserved
epitopes.fine

specificity
ofthe
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his

study
presented

a
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C
T
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R
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P
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P
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P
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-
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T
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N
O

T
E

:(M
edline:95236465).

[N
ew

m
an

etal.(1997)]
M

.J.N
ew

m
an,J.W

u,B
.H

.G
ardner,C

.A
.A

nderson,
C

.
R

.
K

ensil,
J.

R
ecchia,

R
.

T.
C

oughlin,
&

M
.

F.
P

ow
ell.

Induction
of

cross-reactive
cytotoxic

T-lym
phocyte

responses
specific

for
H

IV
-1

gp120
using

saponin
adjuvant(Q

S
-21)supplem

ented
subunitvaccine

form
ulations.

V
a

ccin
e15:1001–1007,1997.

N
O

T
E

:
(M

edline:97405277).

[N
ietfeld

etal.(1995)]
W

.
N

ietfeld,
M

.
B

auer,
M

.
F

evrier,
R

.
M

aier,
B

.
H

olzw
arth,

R
.

F
rank,

B
.

M
aier,

Y.
R

iviere,
&

A
.

M
eyerhans.

S
equence

constraints
and

recognition
by

C
T

L
of

an
H

LA
-B

27-restricted
H

IV
-1

gag
epitope.J

Im
m

u
n

o
l154:2188–2197,1995.

N
O

T
E

:
(M

edline:
95173425)

S
ingle

point
m

utations
w

ere
introduced

into
this

epitope
in

the
viralstrain

LA
I,

and
the

ability
com

parable
peptides

to
sensitize

target
strains

w
ere

tested.
T

he
change

of
anchor

residue
R

264
to

(L
or

G
),results

in
infectious

virus,and
corresponding

peptide
has

reduced
binding

affinities
for

H
LA

-B
27.

T
he

change
of

G
267

to
K

or
E

abrogated
infectivity,and

the
peptide

bound
to

H
LA

-B
27,butdid

notserve
as

a
target;

thus
nonrecognition

of
peptides

derived
from

quasispecies
analysis

of
a

sm
allregion

m
ightnotreally

be
associated

w
ith

an
escape

m
utant,butrather

a
non-viable

m
utant.

[N
ixon

&
M

cM
ichael(1991a)]

D
.N

ixon
&

A
.J.M

cM
ichael.C

ytotoxic
T

-cell
recognition

ofH
IV

proteins
and

peptides.
A

ID
S

5:1049–1059,1991a.

N
O

T
E

:(M
edline:92029720).

[N
ixon

etal.(1988)]
D

.N
ixon,A

.Tow
nsend,J.E

lvin,C
.R

izza,J.G
allw

ay,&
A

.
M

cM
ichael.

H
IV

-1
gag-specific

cytotoxic
T

lym
phocytes

defined
w

ith
recom

binant
vaccinia

virus
and

synthetic
peptides.

N
a

tu
re

336:484–487,
1988.
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N
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T
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p24
K

R
W

IILG
LN

K
IV

R
M

Y
.

[N
ixon

etal.(1990)]
D

.F.N
ixon,S

.H
uet,J.R

othbard,M
.K

ieny,M
.D

elcham
-

bre,
C

.
T

hiriart,
C

.
R

.
R

izza,
F.

M
.

G
otch,

&
A

.
J.

M
cM

ichael.
A

n
H

IV
-1

and
H

IV
-2

cross-reactive
cytotoxic

T
-cellepitope.

A
ID

S
4:841–845,1990.

N
O

T
E

:
(M

edline:
91069449)

A
n

H
LA

-B
27

specific
C

T
L

clone
from

an
H

IV
-1

infected
individual

that
reacts

w
ith

the
G

ag
S

F
2

epitope
K

R
W

IILG
LN

K
IV

R
M

Y
also

cross-reacts
w

ith
the

H
IV

-2
R

O
D

analog
R

R
W

IQ
IG

LQ
K

S
V

R
M

Y
.

T
he

C
T

L
also

reacts
w

ith
H

IV
-1

E
LI

K
R

-
W

IIV
G

LN
K

IV
R

M
Y

and
S

IV
m

m
142

R
R

W
IQ

LG
LQ

K
S

V
R

M
Y,

but
only

at
very

high
concentration

of
peptide

w
ith

S
IV

k6w
78

R
R

W
IQ

LR
-

LQ
K

S
V

R
M

Y.
T

he
binding

of
the

S
IV

k6w
78

peptide
to

H
LA

-B
27

does
not

seem
to

be
reduced,

so
the

authors
suggest

that
the

reduced
ability

to
stim

ulate
is

in
this

case
due

to
T

-cellreceptor
interaction.

[N
ixon

&
M

cM
ichael(1991b)]

D
.

F.
N

ixon
&

A
.

J.
M

cM
ichael.

C
ytotoxic

T-cellrecognition
ofH

IV
proteins

and
peptides.

A
ID

S
5:1049,1991b.

N
O

T
E

:
(M

edline:
92029720)

p17:
LR

P
G

G
K

K
K

Y
K

LK
H

IV,
H

LA
B

8
and

p24:V
Q

N
A

N
P

D
C

K
T

ILK
A

L,H
LA

B
8.

[N
ow

ak
etal.(1995)]

M
.

A
.

N
ow

ak,
R

.
M

.
M

ay,
R

.
E

.
P

hillips,
S

.
R

ow
land-

Jones,
D

.
G

.
Lalloo,

S
.

M
cA

dam
,

P.
K

lenerm
an,

B
.

K
oppe,

K
.

S
igm

und,
C

.R
.M

.B
angham

,&
A

.J.M
cM

ichael.
A

ntigenic
oscillations

and
shifting

im
m

unodom
inance

in
H

IV
-1

infections.Na
tu

re
375:606–611,1995.

N
O

T
E

:(M
edline:95312083)T

his
paperpresents

longitudinalstudies
ofepi-

tope
variation

and
corresponding

C
T

L
responses

in
tw

o
patients.A

m
athe-

m
aticalm

odelw
as

created
to

provide
a

fram
ew

ork
to

explain
the

observed
shifts

in
epitope

and
C

T
Lp

frequencies.F
ordiscussion,see

also:J.M
.C

offin,
N

ature
375:534-535

(1995).

[O
gg

etal.(1998a)]
G

.
S

.
O

gg,
T.

D
ong,

P.
H

ansasuta,
L.

D
orrell,

J.
C

larke,
R

.C
oker,G

.Luzzi,C
.C

onlon,A
.P.M

cM
ichael,&

S
.R

ow
land-Jones.F

our
novelcytotoxic

T-lym
phocyte

epitopes
in

the
highly

conserved
m

ajor
ho-

m
ology

region
ofH

IV
-1

G
ag,restricted

through
B

*4402,B
*1801,A

*2601,
B

*70.
A

ID
S

12:1561–3,1998a.

N
O

T
E

:
(M

edline:98394568).

[O
gg

etal.(1998b)]
G

.
S

.
O

gg,
X

.
Jin,

S
.

B
onhoeffer,

P.
R

.
D

unbar,
M

.
A

.
N

ow
ak,S

.M
onard,J.P.S

egal,Y.C
ao,S

.L.R
ow

land-Jones,V.C
erundolo,

A
.

H
urley,

M
.

M
arkow

itz,
D

.
D

.
H

o,
D

.
F.

N
ixon,

&
A

.
J.

M
cM

ichael.
Q

uantitation
ofH

IV
-1-specific

cytotoxic
T

lym
phocytes

and
plasm

a
load

of
viralR

N
A

.
S

cie
n

ce279:2103–6,1998b.

N
O

T
E

:
(M

edline:98182444).

[O
kuda

etal.(1997)]
K

.
O

kuda,
K

.
O

.
X

in,
T.

T
suji,

H
.

B
ukaw

a,
S

.
Tanaka,

W
.

C
.

K
off,

K
.

Tani,
K

.
O

kuda,
K

.
H

onm
a,

S
.

K
aw

am
oto,

K
.

H
am

ajim
a,

&
J.F

ukushim
a.

D
N

A
vaccination

follow
ed

by
m

acrom
olecular

m
ulticom

-
ponent

peptide
vaccination

against
H

IV
-1

induces
strong

antigen-specific
im

m
unity.V

a
ccin

e15:1049–56,1997.

N
O

T
E

:
(M

edline:97414189).

[P
antaleo

etal.(1997)]
G

.
P

antaleo,
H

.
S

oudeyns,
J.

F.
D

em
arest,

M
.

Vac-
carezza,

C
.

G
raziosi,

S
.

P
aolucci,

M
.

B
.

D
aucher,

O
.

J.
C

ohen,
F.

D
enis,

W
.

E
.

B
iddison,

R
.

P.
S

ekaly,
&

A
.

S
.

F
auci.

A
ccum

ulation
of

hum
an

im
-

m
unodeficiency

virus-specific
cytotoxic

T
lym

phocytes
aw

ay
from

the
pre-

dom
inantsite

ofvirus
replication

during
prim

ary
infection.

E
u

r
J

Im
m

u
n

o
l

27:3166–73,1997.

N
O

T
E

:
(M

edline:98124449).

[P
arker

etal.(1994)]
K

.C
.P

arker,M
.A

.B
ednarek,&

J.E
.C

oligan.S
chem

e
for

ranking
potentialH

LA
-A

2
binding

peptides
based

on
independent

binding
ofindividualpeptide

side-chains.JIm
m

u
n

o
l152,1994.

N
O

T
E

:(M
edline:94075819)

T
he

authors
conclude

thatpeptide
am

ino
acid

side-chain
binding

to
the

H
LA

-A
2

m
olecule

is
independentofthe

sequence
ofthe

peptide,and
developed

a
table

ofcoefficients
thatcan

be
used

to
help

predictpeptide
binding

to
H

LA
-A

2.

[P
arker

etal.(1992)]
K

.C
.P

arker,M
.A

.B
ednarek,L.K

.H
ull,U

.U
tz,B

.C
.

H
.J.Z

w
eerink,W

.E
.B

iddison,&
J.E

.C
oligan.

S
equence

m
otifs

im
portant

forpeptide
binding

to
the

hum
an

M
H

C
class

Im
olecule,H

LA
-A

2.
J

Im
m

u
n

o
l

149,1992.

N
O

T
E

:(M
edline:93056532).

[P
hillips

etal.(1991)]
R

.
E

.
P

hillips,
S

.
R

ow
land-Jones,

D
.

F.
N

ixon,
F.

M
.

G
otch,

J.
P.

E
dw

ards,
A

.
O

.
O

gunlesi,
J.

G
.

E
lvin,

J.
A

.
R

othbard,
C

.
R

.
B

angham
,

C
.

R
.

R
izza,

&
A

.
J.

M
cM

ichael.
H

um
an

im
m

unodeficiency
virus

genetic
variation

thatcan
escape

cytotoxic
T

-cellrecognition.
N

a
tu

re
354:453–459,1991.
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F
luctuations

in
the

specificity
ofcytotoxic

T
-

cells
forH

IV
w

ere
correlated

w
ith

variability
in

proviralgag
(D

N
A

)epitope
sequences.

[P
into

etal.(1995)]
L.A

.P
into,J.S

ullivan,J.A
.B

erzofsky,M
.C

lerici,H
.A

.
K

essler,A
.L.Landay,&

G
.M

.S
hearer.E

nv-specific
cytotoxic

T
lym

phocyte
responses

in
H

IV
seronegative

health
care

w
orkers

occupationally
exposed

to
H

IV
-contam

inated
body

fluids.J.C
lin

.Inve
st.96:867–876,1995.

N
O

T
E

:(M
edline:95362849).

[P
ogue

etal.(1995)]
R

.R
.P

ogue,J.E
ron,J.A

.F
relinger,&

M
.M

atsui.A
m

ino-
term

inalalteration
ofthe

H
LA

-A
*0201-restricted

hum
an

im
m

unodeficiency
virus

polpeptide
increases

com
plex

stability
and

in
vitro

im
m

unogenicity.
P

ro
c

N
a

tlA
ca

d
S

ciU
S

A92:8166–8170,1995.

N
O

T
E

:(M
edline:95396758)

In
this

m
utationalstudy

a
substitution

of476
Ito

Y
did

notincrease
affinity

butdid
increase

com
plex

stability
w

ith
H

LA
-

A
*0201.T

he
altered

peptide
(Y

)
provided

a
greater

stim
ulation

ofw
ildtype

pol-specific
C

T
L

response
relative

to
the

w
ildtype

peptide
(I),

in
three

dif-
ferentseropositive

individuals.

[P
orgador

etal.(1997)]
A

.P
orgador,H

.F.S
taats,B

.F
aiola,E

.G
ilboa,&

T.J.
P

alker.
Intranasalim

m
unization

w
ith

C
T

L
epitope

peptides
from

H
IV

-1
or

ovalbum
in

and
the

m
ucosal

adjuvant
cholera

toxin
induces

peptide-
spe-

cific
C

T
Ls

and
protection

against
tum

or
developm

ent
in

vivo.
J

Im
m

u
n

o
l

158:834–41,1997.

N
O

T
E

:(M
edline:97146054).

[P
rice

etal.(1997)]
D

.A
.P

rice,P.J.G
oulder,P.K

lenerm
an,A

.K
.S

ew
ell,P.J.

E
asterbrook,M

.T
roop,C

.R
.B

angham
,&

R
.E

.P
hillips.

P
ositive

selection
ofH

IV
-1

cytotoxic
T

lym
phocyte

escape
variants

during
prim

ary
infection.

P
ro

c
N

a
tlA

ca
d

S
ciU

S
A94:1890–5,1997.

N
O

T
E

:(M
edline:97203157).

[P
rice

etal.(1995)]
P.P

rice,R
.P.Johnson,D

.T.S
cadden,C

.Jassoy,T.R
osen-

thal,S
.K

alam
s,&

B
.D

.W
alker.

C
ytotoxic

C
D

8+
T

lym
phocytes

reactive
w

ith
hum

an
im

m
unodeficiency

virus-1
produce

granulocyte/m
acrophage

colony-stim
ulating

factor
and

variable
am

ounts
of

interleukins
2,

3,
and

4
follow

ing
stim

ulation
w

ith
the

cognate
epitope.

C
lin

ica
lIm

m
u

n
o

log
y

a
n

d
Im

m
u

n
o

p
a

th
o

log
y74:100–106,1995.

N
O

T
E

:(M
edline:95087232)

C
ytokine

release
from

stim
ulated

C
T

L
clones

derived
from

either
the

peripheralblood
or

C
S

F
of

3
patients

w
as

studied.
H

LA
restriction

w
as

determ
ined

fortw
o

ofseven
clones.G

M
-C

S
F

and
T

N
F

-
α

and
IF

N
-γ

w
ere

produced
by

allclones;m
ostclones

produced
low

am
ounts

ofIL-2,IL-3,and
IL-4.

[R
am

m
ensee

etal.(1995)]
H

.-G
.R

am
m

ensee,T.F
riede,&

S
.S

tevanovic.M
hc

ligands
and

peptide
m

otifs:firstlisting.Im
m

u
n

oge
n

e
tics41:178–228,1995.

N
O

T
E

:(M
edline:95197186).

[R
am

m
ensee,P

ersonalcom
m

unication.(1997)]
H

.-G
.

R
am

m
ensee,

P
ersonal

com
m

unication.
M

H
C

ligands
and

peptide
m

otifs:second
listing

.
in

p
re

ss
1997.

[R
ay

etal.(1998)]
S

.C
.R

ay,N
.Lubaki,B

.R
.D

hruva,R
.F.S

iliciano,&
R

.C
.

B
ollinger.

A
utologous

strain-specific
cytolytic

T
lym

phocyte
responses

di-
rected

against
hum

an
im

m
unodeficiency

virus
type

1
E

nv.
A

ID
S

R
e

s
H

u
m

R
e

troviru
se

s14:3–13,1998.

N
O

T
E

:
(M

edline:98113991).

[R
eid

etal.(1996)]
S

.
R

eid,
S

.
M

cA
dam

,
K

.
S

m
ith,

P.
K

lenerm
an,

C
.

O
’C

allaghan,
K

.
H

arlos,
B

.
Jakobsen,

A
.

M
cM

ichael,
J.

B
ell,

D
.

S
tu-

art,&
E

.Jones.
A

ntagonistH
IV

-1
gag

peptides
induce

structuralchanges
in

H
LA

B
8.

J
E

xp
M

e
d184:2279–2286,1996.

N
O

T
E

:(M
edline:97130420).

[R
obertson

etal.(1993)]
M

.N
.R

obertson,F.B
useyne,O

.S
chw

artz,&
Y.R

iv-
iere.

E
fficient

antigen
presentation

to
cytotoxic

T
lym

phocytes
by

cells
transduced

w
ith

a
retroviralvector

expressing
the

H
IV

-1
N

efprotein.
A

ID
S

R
e

s
a

n
d

H
u

m
R

e
troviru

se
s9:1217–1223,1993.

N
O

T
E

:(M
edline:94190626)

T
his

paper
presents

a
retroviralvector

system
forantigen

presentation
to

C
T

Ls.A
s

partofthe
controls

to
testtheirsystem

,
they

study
the

response
to

specific
N

efpeptides,w
hich

contain
the

dom
inant

C
T

L
epitopes

in
N

efin
their

study
subject.

[R
ow

land-Jones(1995)]
S

.R
ow

land-Jones.
1995.

N
O

T
E

:
P

ersonalcom
m

unication.
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[R
ow

land-Jones
etal.(1998)]

S
.R

ow
land-Jones,T.D

ong,P.K
rausa,J.S

utton,
H

.N
ew

ell,K
.A

riyoshi,F.G
otch,S

.S
abally,T.C

orrah,J.K
im

ani,K
.M

ac-
D

onald,F.P
lum

m
er,J.N

dinya-A
chola,H

.W
hittle,&

A
.M

cM
ichael.

T
he

role
ofcytotoxic

T-cells
in

H
IV

infection.D
ev

B
io

lS
ta

n
d92:209–14,1998.

N
O

T
E

:
(M

edline:
98214896)

In
this

paper
C

T
L

response
to

previously
defined

conserved
epitopes

w
as

found
in

exposed
butuninfected

prostitutes
in

N
airobi.S

ubtypes
A

and
D

are
circulating

in
this

regions,and
the

reactive
epitopes

tended
to

be
conserved.

S
im

ilarly
previous

studies
in

the
G

am
bia

show
ed

thatexposed
butuninfected

prostitutes
tended

to
have

B
35

presented
C

T
L

epitopes
conserved

betw
een

H
IV

-1
and

H
IV

-2.
It

w
as

suggested
that

w
hat

w
as

specialabout
B

35
is

sim
ply

that
it

presents
epitopes

found
both

H
IV

-1
and

H
IV

-2.

[R
ow

land-Jones
etal.(1997)]

S
.

R
ow

land-Jones,
R

.
Tan,

&
A

.
M

cM
ichael.

R
ole

of
cellular

im
m

unity
in

protection
against

H
IV

infection.
InAd

v
Im

-
m

u
n

o
l,volum

e
65,pages

277–346.A
cadem

ic
P

ress,1997.

N
O

T
E

:
R

eview
(M

edline:
97381156)

A
n

com
prehensive,

excellent
review

ofC
T

L
im

m
unity.

[R
ow

land-Jones
etal.(1993a)]

S
.L.R

ow
land-Jones,D

.F.N
ixon,M

.C
.A

ld-
hous,

F.
G

otch,
K

.
A

riyoshi,
N

.
H

allam
,

J.
S

.
K

roll,
K

.
F

roebel,
&

A
.

M
cM

ichael.
H

IV
-specific

cytotoxic
T-cell

activity
in

an
H

IV
-exposed

butuninfected
infant.La

n
ce

t341:860–861,1993a.

N
O

T
E

:(M
edline:93218363).

[R
ow

land-Jones
etal.(1993b)]

S
.

L.
R

ow
land-Jones,

S
.

H
.

P
ow

is,
J.

S
utton,

I.M
ockridge,F.M

.G
otch,N

.M
urray,A

.B
.H

ill,W
.M

.R
osenberg,J.T

row
s-

dale,&
A

.J.M
cM

ichael.
A

n
antigen

processing
polym

orphism
revealed

by
H

LA
-B

8-restricted
cytotoxic

T
lym

phocytes
w

hich
does

notcorrelate
w

ith
TA

P
gene

polym
orphism

.Eu
r

J
Im

m
u

n
o

l23:1999–2004,1993b.

N
O

T
E

:(M
edline:93345604)

Individualfails
to

presentH
LA

-B
8-restricted

influenza
epitope,butcan

presentan
H

LA
-B

8-restricted
H

IV
-1

gag
epitope.

[R
ow

land-Jones
etal.(1995)]

S
.

L.
R

ow
land-Jones,

J.
S

utton,
K

.
A

riyoshi,
T.

D
ong,

,
F.

G
otch,

S
.

M
cA

dam
,

D
.

W
hitby,

S
.

S
abally,

A
.

G
allim

ore,
T.

C
orrah,

M
.

Takiguchi,
T.

S
chultz,

A
.

M
cM

ichael,
&

H
.

W
hittle.

H
IV

-
specific

cytotoxic
T-cells

in
H

IV
-exposed

butuninfected
G

am
bian

w
om

en.
N

a
tu

re
M

e
d

icin
e1:59–64,1995.

N
O

T
E

:
(M

edline:96071373)F
ourH

IV
-1

and
-2

cross-reactive
epitopes

that
are

presented
to

C
T

L
from

H
IV

-infected
G

am
bians

by
H

LA
-35

w
ere

iden-
tified.T

hese
peptides

could
elicitH

IV
specific

C
T

Ls
from

3
of6

repeatedly
exposed

butseronegative
sex

w
orkers

w
ho

carry
the

H
LA

-B
35

allele.M
ost

C
T

L
derived

from
H

IV
-2

positive
donors

also
recognized

the
H

IV
-2

peptide
and

the
analogous

H
IV

-1
peptide.

[S
afritetal.(1994a)]

J.
T.

S
afrit,

C
.

A
.

A
ndrew

s,
T.

Z
hu,

D
.

D
.

H
o,

&
R

.
A

.
K

oup.
C

haracterization
of

hum
an

im
m

unodeficiency
virus

type
1-specific

cytotoxic
T

lym
phocyte

clones
isolated

during
acute

seroconversion:recog-
nition

of
autologous

virus
sequences

w
ithin

a
conserved

im
m

unodom
inant

epitope.J
E

xp
M

e
d179:463–472,1994a.

N
O

T
E

:(M
edline:94125027)H

IV
-1

specific
C

T
L

clones
w

ere
isolated

from
tw

o
individuals

at
acute

seroconversion.
In

one
patient,

tw
o

H
LA

A
31-

restricted
clones

recognized
the

sam
e

fragm
entofgp41,peptide

R
LR

D
LL-

LIV
T

R
,butone

w
as

sensitive
to

a
T

hrto
Valsubstitution,w

hile
the

otherw
as

not.A
C

T
L

H
LA

A
32-restricted

clone
from

the
otherpatientrecognized

the
gp41

peptide
V

LS
IV

N
R

V
R

Q
G

Y
S

P
LS

F
Q

T
H

.
A

utologous
viralsequences

from
seroconversion

w
ere

recognized
by

the
C

T
L

clones,butnotthe
H

IV
-1

strain
M

N
.

[S
afritetal.(1994b)]

J.
T.

S
afrit,

A
.

Y.
Lee,

C
.

A
.

A
ndrew

s,
&

R
.

A
.

K
oup.

A
region

ofthe
third

variable
loop

ofH
IV

-1
gp120

is
recognized

by
H

LA
-

B
7-R

estricted
C

T
Ls

from
tw

o
acute

seroconversion
patients.

J
Im

m
u

n
o

l
153:3822–3830,1994b.

N
O

T
E

:(M
edline:95015873)H

IV
-1

envelope-specific
C

T
L

clones
w

ere
iso-

lated
from

the
peripheralblood

oftw
o

patients
w

ithin
w

eeks
ofseroconver-

sion.T
hese

clones
w

ere
C

D
8+

and
restricted

by
the

H
LA

-B
7

m
olecule.T

he
m

inim
um

epitope
w

as
defined,R

P
N

N
N

T
R

K
S

I,w
ith

anchor
residues

atthe
proline

and
isoleucine;

the
anchor

residues
are

relatively
w

ell
conserved.

A
serine

to
arginine

change
at

position
9

of
the

epitope
abrogated

clone
recognition

in
one

of
the

patients.
T

his
am

ino
acid

change
is

one
factor

thathas
been

associated
w

ith
a

change
from

a
nonsyncytium

-inducing
to

a
syncytium

-inducing
phenotype

ofH
IV

-1.

[S
astry

etal.(1992)]
K

.
J.

S
astry,

P.
N

.
N

ehete,
S

.
Venkatnarayanan,

J.
M

orkow
ski,

C
.

D
.

P
latsoucas,

&
R

.
B

.
A

rlinghaus.
R

apid
in

vivo
in-

duction
ofH

IV
-specific

C
D

8+
cytotoxic

T
lym

phocytes
by

a
15-am

ino
acid



C
T

L
R

eferences

I-E
-21

D
E

C
98

unm
odified

free
peptide

from
the

im
m

unodom
inantV

3-loop
ofgp120.

V
i-

ro
log

y
188:502–509,1992.

N
O

T
E

:(M
edline:92263753).

[S
elby

etal.(1997)]
M

.J.S
elby,B

.D
oe,&

C
.M

.W
alker.

V
irus-specific

cyto-
toxic

T-lym
phocyte

activity
elicited

by
coim

m
unization

w
ith

hum
an

im
m

un-
odeficiency

virus
type

1
genes

regulated
by

the
bacteriophage

T
7

prom
oter

and
T

7
R

N
A

polym
erase

protein.JV
iro

l71:7827–7831,1997.

N
O

T
E

:
(M

edline:97456556).

[S
ew

elletal.(1997)]
A

.K
.S

ew
ell,G

.C
.H

arcourt,P.J.G
oulder,D

.A
.P

rice,
&

R
.E

.P
hillips.

A
ntagonism

ofcytotoxic
T

lym
phocyte-m

ediated
lysis

by
naturalH

IV
-1

altered
peptide

ligands
requires

sim
ultaneous

presentation
of

agonistand
antagonistpeptides.

E
u

r
J

Im
m

u
n

o
l27:2323–9,1997.

N
O

T
E

:
(M

edline:98000983).

[S
hankar

etal.(1996)]
P.

S
hankar,

J.
A

.
F

abry,
D

.
M

.
F

ong,
&

J.
Lieberm

an.
T

hree
regions

of
H

IV
-1

gp160
contain

clusters
of

im
m

unodom
inant

C
T

L
epitopes.Im

m
u

n
o

lL
e

tt52:23–30,1996.

N
O

T
E

:(M
edline:97031490).

[S
higa

etal.(1996)]
H

.S
higa,T.S

hioda,H
.Tom

iyam
a,Y.Takam

iya,S
.O

ka,
S

.
K

im
ura,

Y.
Y

am
aguchi,

T.
G

ojoubori,
H

.
G

.
R

am
m

ensee,
K

.
M

iw
a,

&
M

.
Takiguchi.

Identification
of

m
ultiple

H
IV

-1
cytotoxic

T-cell
epitopes

presented
by

hum
an

leukocyte
antigen

B
35

m
olecule.

A
ID

S
10:1075–1083,

1996.

N
O

T
E

:(M
edline:97028610).

[S
hiraietal.(1997)]

M
.S

hirai,S
.K

ozlow
ski,D

.H
.M

argulies,&
J.A

.B
erzof-

sky.
D

egenerate
M

H
C

restriction
reveals

the
contribution

of
class

I
M

H
C

m
olecules

in
determ

ining
the

fine
specificity

of
C

T
L

recognition
of

an
im

-
m

unodom
inantdeterm

inantofH
IV

-1
gp160

V
3

loop.
J

Im
m

u
n

o
l158:3181–

8,1997.

N
O

T
E

:(M
edline:97240759).

[S
hiraietal.(1996)]

M
.

S
hirai,

K
.

K
urokohchi,

C
.

D
.

P
endleton,

T.
A

richi,
L.

F.
B

oyd,
H

.
Takahashi,

D
.

H
.

M
argulies,

&
J.

A
.

B
erzofsky.

R
eciprocal

cytotoxic
T

lym
phocytes

cross-reactivity
interactions

betw
een

tw
o

m
ajor

epitopes
w

ithin
H

IV
-1

gp160.J
Im

m
u

n
o

l157:4399–4411,1996.

N
O

T
E

:(M
edline:9613245).

[S
hiraietal.(1992)]

M
.

S
hirai,

C
.

D
.

P
endleton,

&
J.

A
.

B
erzofsky.

B
road

recognition
of

cytotoxic
T

cell
epitopes

from
the

H
IV

-1
envelope

protein
w

ith
m

ultiple
class

I
histocom

patibiity
m

olecules.JIm
m

u
n

o
l148:1657–

1667,1992.

N
O

T
E

:(M
edline:92176620)T

his
paperexplored

the
possibility

thatdefined
epitopes

from
H

IV
-1

E
nv

m
ight

be
presented

by
m

ultiple
class

I
genes

to
C

T
Ls

using
a

m
urine

system
,

isolating
C

T
L

from
m

ice
im

m
unized

w
ith

gp160
expressing

recom
binant

vaccinia
virus.

T
he

C
T

L
epitope

at
the

tip
ofthe

V
3

loop
(P

18)
w

as
found

to
be

presented
by

class
IM

H
C

m
olecules

from
fouroften

haplotypes
tested.P

eptides
thathad

previously
been

defined
as

helper
T

celldeterm
inants

(T
1

in
gp120,and

H
P

53
(also

called
T

H
4.3))

w
ere

also
able

to
stim

ulate
C

T
L

from
m

ice
w

ith
m

ultiple
haplotypes.

[S
hiraietal.(1993)]

M
.S

hirai,M
.S

.Vacchio,R
.J.H

odes,&
J.A

.B
erzofsky.

P
referentialV

beta
usage

by
cytotoxic

T
cells

cross-reactive
betw

een
tw

o
epitopes

of
H

IV
-1

gp160
and

degenerate
in

class
I

M
H

C
restriction.

J
Im

m
u

n
o

l151:2283–2295,1993.

N
O

T
E

:(M
edline:93346775).

[S
hiver

etal.(1997)]
J.

W
.

S
hiver,

M
.

E
.

D
avies,

Y.
Y

asutom
i,

H
.

C
.

P
erry,

D
.C

.F
reed,N

.L.Letvin,&
M

.A
.Liu.

A
nti-H

IV
env

im
m

unities
elicited

by
nucleic

acid
vaccines.Va

ccin
e15:884–7,1997.

N
O

T
E

:
(M

edline:97378942).

[S
iliciano

etal.(1988)]
R

.S
iliciano,T.Law

ton,C
.K

nall,R
.K

arr,P.B
erm

an,
T.G

regory,&
E

.R
einherz.

A
nalysis

ofhost-virus
interactions

in
A

ID
S

w
ith

anti-gp120
T

-cellclones:E
ffectofH

IV
sequence

variation
and

a
m

echanism
for

C
D

4+
celldepletion.C

e
ll54:561–575,1988.

N
O

T
E

:(M
edline:88295131)T

his
article

dem
onstrated

thata
class

IIH
LA

-
D

R
4

restricted
response

can
be

stim
ulated

by
C

D
4

uptake
ofgp120,suggest-

ing
a

m
echanism

for
T

-celldepletion
in

vivo.
T

his
peptide

containing
the

epitope
w

as
also

able
to

stim
ulate

a
class

Irestricted,C
D

8+
C

T
L

response.

[S
ipsas

etal.(1997)]
N

.V.S
ipsas,S

.A
.K

alam
s,A

.T
rocha,S

.H
e,W

.A
.B

lat-
tner,B

.D
.W

alker,&
R

.P.Johnson.
Identification

oftype-specific
cytotoxic

T
lym

phocyte
responses

to
hom

ologous
viralproteins

in
laboratory

w
orkers

accidentally
infected

w
ith

H
IV

-1.J
C

lin
Inve

st99:752–62,1997.



C
T

L
R

eferences

I-E
-22

D
E

C
98

N
O

T
E

:(M
edline:97197584)

To
exam

ine
a

situation
w

here
the

autologous
strain

and
the

reference
reagents

w
ould

be
the

sam
e,

the
C

T
L

response
of

three
lab

w
orkers

accidentally
infected

w
ith

H
IV

IIIB
w

as
studied.

B
oth

group
specific

and
type

specific
epitopes

w
ere

targets
for

C
T

L
clones.O

ne
subjecthad

a
broadening

ofC
T

L
response

overtim
e,using

a
broad

range
of

restricting
H

LA
class

Ialleles.

[S
m

ith
etal.(1996)]

K
.J.S

m
ith,S

.W
.R

eid,D
.I.S

tuart,A
.J.M

cM
ichael,E

.Y.
Jones,&

J.I.B
ell.

A
n

altered
position

ofthe
alpha

2
helix

ofM
H

C
class

I
is

revealed
by

the
crystalstructure

ofH
LA

-B
*3501.

Im
m

u
n

ity4:203–213,
1996.

N
O

T
E

:
(M

edline:
96209671)

T
he

crystalstructure
of

H
LA

-B
*3501

com
-

plexed
w

ith
N

ef
epitope

V
P

LR
P

M
T

Y
w

as
determ

ined
at

2
angstrom

res-
olution,

revealing
details

about
binding

such
as

the
structuralbasis

for
the

tyrosine
specificity

ofthe
F

pocket.

[S
oudeyns

&
P

antaleo(1997)]
H

.S
oudeyns

&
G

.P
antaleo.

N
ew

m
echanism

s
ofviralpersistence

in
prim

ary
hum

an
im

m
unodeficiency

virus
(H

IV
)

infec-
tion.

J
B

io
lR

eg
u

lH
o

m
e

o
stA

ge
n

ts11:37–9,1997.

N
O

T
E

:
(M

edline:98079354)
R

eview
.

[S
teinle

etal.(1996)]
A

.S
teinle,K

.F
lak,O

.R
otzschke,V.G

nau,S
.S

tevanovic,
G

.Jung,D
.J.S

chedel,&
H

.G
.R

am
m

ensee.M
otifofH

LA
-B

*3503
peptide

ligands.Im
m

u
n

oge
n

e
tics43:105–107,1996.

N
O

T
E

:(M
edline:96128264).

[S
tuhler

&
S

chlossm
an(1997)]

G
.S

tuhler&
S

.F.S
chlossm

an.A
ntigen

organi-
zation

regulates
clusterform

ation
and

induction
ofcytotoxic

T
lym

phocytes
by

helper
T

cellsubsets.Pro
c

N
a

tlA
ca

d
S

ciU
S

A94:622–627,1997.

N
O

T
E

:
(M

edline:
97165072)

G
eneration

of
cytolytic

activity
requires

a
three-cell

type
cluster

consisting
of

A
P

C
’s,

H
elper,

and
C

T
L’s,

and
co-

expression
ofhelper

and
C

T
L

epitopes
on

the
sam

e
A

P
C

.

[S
utton

etal.(1993)]
J.

S
utton,

S
.

R
ow

land-Jones,
W

.
R

osenberg,
D

.
N

ixon,
F.G

otch,X
.G

ao,N
.M

urray,A
.S

poonas,P.D
riscoll,M

.S
m

ith,A
.W

illis,
&

A
.

M
cM

ichael.
A

sequence
pattern

for
peptides

presented
to

cytotoxic
T

lym
phocytes

by
H

LA
B

8
revealed

by
analysis

of
epitopes

and
eluted

peptides.E
u

r
J

Im
m

u
n

o
l23:447–453,1993.

N
O

T
E

:(M
edline:93170395).

[Takahashietal.(1988)]
H

.
Takahashi,

J.
C

ohen,
A

.
H

osm
alin,

K
.

B
.

C
ease,

R
.

H
oughten,

J.
L.

C
ornette,

C
.

D
eLisi,

B
.

M
oss,

R
.

N
.

G
erm

ain,
&

J.
A

.
B

erzofsky.
A

n
im

m
unodom

inant
epitope

of
the

hum
an

im
m

unodeficiency
virus

envelope
glycoprotein

gp160
recognized

by
class

Im
ajorhistocom

pat-
ibility

com
plex

m
olecule-restricted

m
urine

cytotoxic
T

lym
phocytes.

P
ro

c
N

a
tlA

ca
d

S
ciU

S
A85:3105–3109,1988.

N
O

T
E

:
(M

edline:
88203649)

M
ice

w
ere

infected
w

ith
a

recom
binant

vac-
cinia

virus
expressing

the
H

IV
gp160

envelope
gene,

and
the

prim
ed

lym
-

phocytes
w

ere
restim

ulatedin
vitro

w
ith

a
transfected

histocom
patible

cell
line

expressing
the

sam
e

gene.H
-2

d
m

ice
respond

predom
inantly

to
a

single
im

m
unodom

inantsite
represented

by
a

15-residue
synthetic

peptide.

[Takahashietal.(1989a)]
H

.Takahashi,R
.H

oughten,S
.D

.P
utney,D

.H
.M

ar-
gulies,B

.M
oss,R

.N
.G

erm
ain,&

J.A
.B

erzofsky.
S

tructuralrequirem
ents

forclass
IM

H
C

m
olecule-m

ediated
antigen

presentation
and

cytotoxic
T

-cell
recognition

ofan
im

m
unodom

inantdeterm
inantofthe

hum
an

im
m

unodefi-
ciency

virus
envelope

protein.JE
xp

M
e

d170:2023–2035,1989a.

N
O

T
E

:(M
edline:90063467)

M
urine

B
A

LB
c

C
T

L
C

lass
ID dcells

elicited
by

H
IV

-1
IIIB

peptide:R
IQ

R
G

P
G

R
A

F
V

T
IG

K
.

[Takahashietal.(1989b)]
H

.
Takahashi,

S
.

M
eril,

S
.

D
.

P
utney,

R
.

H
oughten,

B
.M

oss,R
.N

.G
erm

ain,&
J.A

.B
erzofsky.A

single
am

ino
acid

interchange
yields

reciprocalC
T

L
specificities

for
H

IV
-1

gp160.Scie
n

ce246:118–121,
1989b.

N
O

T
E

:
(M

edline:
89388278)

M
urine

B
A

LB
c

C
T

L
C

lass
I

D d
epitope

elicited
by

H
IV

-1
IIIB

and
M

N
gp160

vaccinia
construct,

stim
ulated

w
ith

peptides:
R

IQ
R

G
P

G
R

A
F

V
T

IG
K

,
IIIB

and
R

IH
IG

P
G

R
A

F
Y

T
T

K
N

,
M

N
.

T
hese

tw
o

peptides
w

ere
non-cross

reactive.
Val/Tyr

exchange
w

as
suffi-

cientto
interchange

the
specificities

ofthe
tw

o
peptides.

[Takahashietal.(1996)]
H

.Takahashi,Y.N
akagaw

a,G
.R

.Leggatt,Y.Ishida,
T.

S
aito,

K
.

Yokom
uro,

&
J.

A
.

B
erzofsky.

Inactivation
of

hum
an

im
m

un-
odeficiency

virus
(H

IV
-1)envelope-specific

C
D

8+
cytotoxic

T
lym

phocytes
by

free
antigenic

peptide:a
self-veto

m
echanism

?
.

J
E

xp
M

e
d183:879–889,

1996.

N
O

T
E

:(M
edline:96228309).

[Takahashietal.(1992)]
H

.
Takahashi,

Y.
N

akagaw
a,

C
.

D
.

P
endleton,

R
.

H
oughten,

K
.

Yokom
uro,

R
.

N
.

G
erm

ain,
&

J.
A

.
B

erzofsky.
Induction
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D
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C
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ofbroadly
cross-reactive

cytotoxic
T

-cells
recognizing

and
H

IV
-1

envelope
determ

inant.S
cie

n
ce255:333–336,1992.

N
O

T
E

:(M
edline:92196580)

M
urine

B
A

LB
c

C
T

L
C

lass
Iepitope

elicited
by

H
IV

-1
R

F,IIIB
and

M
N

gp160
vaccinia

construct,stim
ulated

w
ith

pep-
tides:

S
IT

K
G

P
G

R
V

IYAT
G

Q
,

R
F

;
R

IQ
R

G
P

G
R

A
F

V
T

IG
K

,
IIIB

;
and

R
I-

H
IG

P
G

R
A

F
Y

T
T

K
N

,M
N

.

[Takahashietal.(1993)]
H

.
Takahashi,

Y.
N

akagaw
a,

K
.

Yokom
uro,

&
J.

A
.

B
erzofsky.

Induction
of

C
D

8+
cytotoxic

T
lym

phocytes
by

im
m

unization
w

ith
syngeneic

irradiated
H

IV
-1

envelope
derived

peptide-pulsed
dendritic

cells.In
te

rn
a

tlIm
m

u
n

o
l5:849–857,1993.

N
O

T
E

:(M
edline:94001802).

[Takahashietal.(1991)]
K

.
Takahashi,

L.
D

ai,
T.

R
.

F
uerst,

W
.

E
.

B
iddison,

P.L.E
arl,B

.M
oss,&

F.A
.E

nnis.S
pecific

lysis
ofhum

an
im

m
unodeficiency

virus
type

1-infected
cells

by
a

H
LA

-A
3.1-restricted

C
D

8+
cytotoxic

T
-

lym
phocyte

clone
thatrecognizes

a
conserved

peptide
sequence

w
ithin

the
gp41

subunit
of

the
envelope

protein.
P

ro
c

N
a

tlA
ca

d
S

ciU
S

A88:10277–
10281,1991.

N
O

T
E

:
(M

edline:
92052253)

gp41
epitope:

R
LR

D
LLLIV

T
R

,
H

LA
A

3.1
(N

L43).S
ynthetic

peptides
ofR

F
and

C
D

C
4

w
ere

recognized
by

C
T

L
clone

despite
non-conservative

T
hrto

(ValorA
la)change,butan

M
N

peptide
w

ith
four

naturalsubstitutions
w

as
notrecognized.

[Takeshita
etal.(1995)]

T.Takeshita,H
.Takahashi,S

.K
ozlow

ski,J.D
.A

hlers,
C

.D
.P

endleton,R
.L.M

oore,Y.N
akagaw

a,K
.Yokom

uro,B
.S

.F
ox,D

.H
.

M
argulies,&

J.A
.B

erzofsky.
M

olecular
analysis

ofthe
sam

e
H

IV
peptide

functionally
binding

to
both

a
class

Iand
a

class
IIM

H
C

m
olecule.

J
Im

m
u

n
o

l
154:1973–1986,1995.

N
O

T
E

:
(M

edline:
95138543)

O
f

R
G

P
G

R
A

F
V

T
I,

the
upper

case
am

ino
acids

iG
P

gR
aF

vtI
are

critical
for

binding,
consistent

w
ith

H
-2D
d

m
otif

X
G

P
X

(R
K

H
)X

X
X

(X
)(LIF

).S
tim

ulation
ofthe

H
LA

class
III-A

d
required

a
longer

peptide,
IQ

R
G

P
G

R
A

F
V

T
I

or
R

IQ
R

G
P

G
R

A
F

V
T

I,
and

riqrgP
-

gR
aF

vtiw
ere

essentialfor
binding

to
the

C
lass

IIm
olecule.

[T
hrelkeld

etal.(1997)]
S

.C
.T

hrelkeld,P.A
.W

entw
orth,S

.A
.K

alam
s,B

.M
.

W
ilkes,

D
.

J.
R

uhl,
E

.
K

epgh,
J.

S
idney,

S
.

S
outhw

ood,
B

.
D

.
W

alker,
&

A
.

S
ette.

D
egenerate

and
prom

iscuous
recognition

by
C

T
L

of
peptides

presented
by

the
M

H
C

class
IA

3-like
superfam

ily.
J

Im
m

u
n

o
l159

(4):1648–
1657,1997.

N
O

T
E

:(M
edline:97400330)

S
im

ilarities
in

peptide
binding

across
A

3-like
superfam

ily
results

in
sim

ilar
peptide-M

H
C

com
plex

structures
engaged

by
T-cellreceptors

.

[Tobery
&

S
iliciano(1997)]

T.W
.Tobery

&
R

.F.S
iliciano.Targeting

ofH
IV

-1
antigens

forrapid
intracellulardegradation

enhances
cytotoxic

T
lym

phocyte
(C

T
L)recognition

and
the

induction
ofde

novo
C

T
L

responses
in

vivo
after

im
m

unization.J
E

xp
M

e
d185:909–20,1997.

N
O

T
E

:(M
edline:97217373).

[Tom
iyam

a
etal.(1997)]

H
.

Tom
iyam

a,
K

.
M

iw
a,

H
.

S
higa,

Y.
I.

M
oore,

S
.

O
ka,

A
.

Iw
am

oto,
Y.

K
aneko,

&
M

.
Takiguchi.

E
vidence

of
presenta-

tion
of

m
ultiple

H
IV

-1
cytotoxic

T
lym

phocyte
epitopes

by
H

LA
-B

*3501
m

olecules
that

are
associated

w
ith

the
accelerated

progression
of

A
ID

S
.

J
Im

m
u

n
o

l158:5026–34,1997.

N
O

T
E

:(M
edline:97289618).

[T
rickettetal.(1998)]

A
.E

.T
rickett,M

.K
elly,B

.A
.C

am
eron,A

.Lloyd,R
.A

.
F

french,&
J.M

.D
w

yer.
A

prelim
inary

study
to

determ
ine

the
effectofan

infusion
ofcryopreserved

autologous
lym

phocytes
on

im
m

unocom
petence

and
viralload

in
H

IV
-infected

patients.JA
cq

u
ir

Im
m

u
n

e
D

e
fic

S
yn

d
r

H
u

m
R

e
troviro

l17:129–36,1998.

N
O

T
E

:
(M

edline:98132355).

[T
som

ides
etal.(1994)]

T.
J.

T
som

ides,
A

.
A

ldovini,
R

.
P.

Johnson,
B

.
D

.
W

alker,
R

.
A

.
Young,

&
H

.
N

.
E

isen.
N

aturally
processed

viral
peptides

recognized
by

cytotoxic
T

lym
phocytes

on
cells

chronically
infected

by
hu-

m
an

im
m

unodeficiency
virus

type
1.JE

xp
M

e
d180:1283–1293,1994.

N
O

T
E

:
(M

edline:
95016420)

N
aturally

processed
peptides

can
by

purified
from

trifluoroacetic
acid

lysates
ofH

IV
-1

infected
cells.A

gag
and

R
T

epitope
w

ere
com

pared;both
synthetic

peptides
are

optim
ally

active
in

C
T

L
assays.

T
he

naturally
processed

gag
peptide

w
as

m
ore

abundantthan
the

R
T

peptide
in

H
IV

-1
infected

H
LA

-A
2

positive
cells,

and
the

gag
specific

C
T

L
m

ore
effective,suggesting

surface
density

ofpeptides
m

ay
influence

efficiency
of

C
T

L
killing.
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[T
som

ides
etal.(1991)]

T.
J.

T
som

ides,
B

.
D

.
W

alker,
&

H
.

N
.

E
isen.

A
n

optim
alviralpeptide

recognized
by

C
D

8+
T

-cells
binds

very
tightly

to
the

restricting
class

Im
ajorhistocom

patibility
com

plex
protein

on
intactcells

but
notto

the
purified

class
Iprotein.Pro

c
N

a
tlA

ca
d

S
ciU

S
A88:11276–11280,

1991.

N
O

T
E

:(M
edline:92107932).

[van
B

aalen
etal.(1993)]

C
.

A
.

van
B

aalen,
M

.
R

.
K

lein,
A

.
M

.
G

eretti,
R

.
I.

P.
M

.
K

eet,
F.

M
iedem

a,
C

.
A

.
C

.
M

.
van

E
ls,

&
A

.
D

.
M

.
E

.
O

sterhaus.
S

electivein
vitro

expansion
of

H
LA

class
I-restricted

H
IV

-1
G

ag-specific
C

D
8+

T
-cells:cytotoxic

T
-lym

phocyte
epitopes

and
precursor

frequencies.
A

ID
S

7:781–786,1993.

N
O

T
E

:(M
edline:93371704)

G
ag

specific
epitopes

and
precursor

frequen-
cies

w
ere

studied
in

seven
individuals;

for
C

T
Ls

from
one

individual,
fine

m
apping

w
as

done
using

peptides.P
FA

-fixed
rV

V
-G

ag-infected
B

-LC
L

cells
w

ere
used

as
stim

ulatorcells
ofbulk

P
B

M
C

cultures
to

determ
ine

precursor
frequencies

and
identify

epitopes.

[van
B

aalen
etal.(1996)]

C
.A

.van
B

aalen,M
.R

.K
lein,R

.C
.H

uism
an,M

.E
.

D
ings,

S
.

R
.

K
erkhof

G
arde,

A
.

M
.

G
eretti,

R
.

G
ruters,

C
.

A
.

van
E

ls,
F.M

iedem
a,&

A
.D

.O
sterhaus.F

ine-specificity
ofcytotoxic

T
lym

phocytes
w

hich
recognize

conserved
epitopes

ofthe
gag

protein
ofhum

an
im

m
unod-

eficiency
virus

type
1.J

G
e

n
V

iro
l77:1659–1665,1996.

N
O

T
E

:(M
edline:96332502).

[van
B

aalen
etal.(1997)]

C
.A

.van
B

aalen,O
.P

ontesilli,R
.C

.H
uism

an,A
.M

.
G

eretti,M
.R

.K
lein,F.de

W
olf,F.M

iedem
a,R

.A
.G

ruters,&
A

.D
.M

.E
.

O
sterhaus.

H
um

an
im

m
unodeficiency

virus
type

1
R

ev-and
Tat-specific

cy-
totoxic

T
lym

phocyte
frequencies

inversely
correlate

w
ith

rapid
progression

to
A

ID
S

.
J

G
e

n
V

iro
l78:1913–1918,1997.

N
O

T
E

:
(M

edline:
97410272)

C
T

Lp
frequencies

to
R

ev
and

Tat
w

ere
in-

versely
correlated

w
ith

rapid
progression

to
A

ID
S

,butnotG
ag,R

T
or

N
ef.

3/7
long

term
non-progressors

and
0/5

progressors
w

ere
positive

for
H

LA
-

B
57,so

itw
as

again
found

to
be

associated
w

ith
long

term
survival.

[van
der

B
urg

etal.(1997)]
S

.H
.van

derB
urg,M

.R
.K

lein,O
.P

ontesilli,A
.M

.
H

olw
erda,J.D

rijfhout,W
.M

.K
ast,F.M

iedem
a,&

C
.J.M

.M
elief.

H
IV

-1
reverse

transcriptase-specific
C

T
L

againstconserved
epitopes

do
notprotect

againstprogression
to

A
ID

S
.JIm

m
u

n
o

l159:3648–3654,1997.

N
O

T
E

:
(M

edline:97461484).

[van
der

B
urg

etal.(1995)]
S

.H
.van

derB
urg,M

.R
.K

lein,C
.J.Van

de
Velde,

W
.

M
.

K
ast,

F.
M

iedem
a,

&
C

.
J.

M
elief.

Induction
of

a
prim

ary
hum

an
cytotoxic

T
lym

phocyte
response

against
a

novel
conserved

epitope
in

a
functionalsequence

ofH
IV

-1
reverse

transcriptase.
A

ID
S

9:121–127,1995.

N
O

T
E

:(M
edline:95234243).

[van
der

B
urg

etal.(1996)]
S

.
H

.
van

der
B

urg,
M

.
J.

W
.

V
isseren,

R
.

M
.

P.
B

randt,W
.M

.K
ast,&

C
.J.M

.M
elief.

Im
m

unogenicity
ofpeptides

bound
to

M
H

C
class

Im
olecules

depends
on

the
M

H
C

-peptide
com

plex
stability.

J.Im
m

u
n

o
l.156:3308–3314,1996.

N
O

T
E

:(M
edline:96194537)P

eptide-M
H

C
dissociation

rate
is

highly
corre-

lated
w

ith
im

m
unogenicity.

In
this

study,
H

LA
-A

*0201
restricted

epitopes
from

H
P

V,
H

B
V

and
H

IV
w

ere
studied,

som
e

in
the

context
of

im
m

uno-
genicity

in
peptide

im
m

unized
H

LA
-A

*0201/K b
transgenic

m
ice.

[Van
der

R
ystetal.(1998)]

E
.Van

der
R

yst,T.N
akasone,A

.H
abel,A

.Venet,
E

.
G

om
ard,

R
.

A
ltm

eyer,
M

.
G

irard,
&

A
.

M
.

B
orm

an.
S

tudy
of

the
im

-
m

unogenicity
ofdifferentrecom

binantM
engo

viruses
expressing

H
IV

1
and

S
IV

epitopes.R
e

s
V

iro
l149:5–20,1998.

N
O

T
E

:
(M

edline:98222345)M
engo

virus
did

notprove
to

be
a

good
back-

ground
foreliciting

a
strong

C
T

L
response

to
H

IV
orS

IV
protein

fragm
ents,

in
R

hesus
m

acaques
or

m
ice.

[W
agner

etal.(1998a)]
L.

W
agner,

O
.

O
.

Y
ang,

E
.

A
.

Z
epeda,

Y.
G

e,
S

.
A

.
K

alam
s,B

.D
.W

alker,M
.S

.P
asternack,&

A
.D

.Luster.
B

eta-chem
okines

are
released

from
H

IV
-1-specific

cytolytic
T-cellgranules

com
plexed

to
pro-

teoglycans.N
a

tu
re

391:908–11,1998a.

N
O

T
E

:
(M

edline:98154733).

[W
agner

etal.(1998b)]
R

.
W

agner,
V.

J.
Teeuw

sen,
L.

D
em

l,
F.

N
otka,

A
.

G
.

H
aaksm

a,S
.S

.Jhagjhoorsingh,H
.N

iphuis,H
.W

olf,&
J.L.H

eeney.
C

y-
totoxic

T
cells

and
neutralizing

antibodies
induced

in
rhesus

m
onkeys

by
virus-like

particle
H

IV
vaccines

in
the

absence
of

protection
from

S
H

IV
infection.V

iro
log

y
245:65–74,1998b.

N
O

T
E

:
(M

edline:
98277073)

A
V

LP
is

a
non-infectious

virus
like

parti-
cle

self-assem
bled

from
H

IV
P

r55
gag.

M
acaques

w
ere

im
m

unized
w

ith
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V
LP

s
bound

to
either

gp120
or

V
3+

C
D

4
linear

dom
ains.G

ag
and

E
nv

spe-
cific

C
T

L
w

ere
stim

ulated
in

each
case,and

A
b

response
to

G
ag

and
gp120

and
w

as
elicited,

but
the

gp120
neutralizing

response
occurred

only
w

ith
w

hole
gp120,notV

3+
C

D
4.D

espite
the

C
T

L
and

A
b

response,im
m

unized
m

acaques
w

ere
infected

by
intervenous

challenge
w

ith
S

H
IV

chim
eric

chal-
lenge

stock.N
otallim

m
unized

m
onkeys

had
a

C
T

L
response,probably

due
to

the
outbred

nature
of

the
anim

als
and

polym
orphic

M
H

C
alleles.

Tw
o

m
acaques

had
C

T
L

to
gag,and

one
m

acaque
had

C
T

L
to

the
C

D
4

binding
region,

and
one

anim
al

responded
to

gp120
pooled

peptides;
none

had
a

response
to

the
V

3
peptide.

[W
alker

etal.(1989)]
B

.D
.W

alker,C
.F

lexner,K
.B

irch-Lim
berger,L.F

isher,
T.

J.
P

aradis,
A

.
A

ldovini,
R

.
Young,

B
.

M
oss,

&
R

.
T.

S
chooley.

Long-
term

culture
and

fine
specificity

of
hum

an
cytotoxic

T
-lym

phocyte
clones

reactive
w

ith
hum

an
im

m
unodeficiency

virus
type

1.
P

ro
c

N
a

tl
A

ca
d

S
ci

U
S

A
86:9514–9518,1989.

N
O

T
E

:
(M

edline:
90083298)

S
even

H
IV

-1
reverse

transcriptase-specific
cytotoxic

T
-lym

phocyte
(C

T
L)

clones
from

the
peripheral

blood
of

tw
o

seropositive
subjects

w
ere

generated.
F

ive
different

H
LA

restricted
C

T
L

epitopes
w

ere
identified

by
peptide

m
apping.

[W
alter

etal.(1997)]
J.

B
.

W
alter,

C
.

B
rander,

M
.

M
am

m
en,

D
.

N
.

G
arboczi,

S
.

A
.

K
alam

s,
G

.
M

.
W

hiteside,
B

.
D

.
W

alker,
&

H
.

N
.

E
isen.

S
tim

ula-
tion

of
hum

an
cytotoxic

T
cells

w
ith

hiv-1-derived
peptides

presented
by

recom
binantH

LA
-A

2
peptide

com
plexes.

In
tIm

m
u

n
o

l9:451–9,1997.

N
O

T
E

:
(M

edline:
97244174)

H
LA

-A
2

heavy
chain

and
beta

2-
m
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