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P
A

R
T

I:H
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-1
C

T
L

E
P

IT
O

P
E

S

S
U

M
M

A
R

Y

P
artIincludes

tables,m
aps,and

alignm
ents

ofH
IV

-specific
C

T
L

epitopes
arranged

sequentially
according

to
the

location
of

the
proteins

in
the

H
IV

-1
genom

e.
W

e
attem

pted
to

m
ake

this
section

as
com

prehensive
as

possible,
requiring

thatthe
epitope

be
contained

w
ithin

a
defined

region
ofa

m
axim

um
of

30
am

ino
acids,

but
not

that
the

precise
boundaries

be
defined.

T
he

sam
e

epitope
can

have
m

ultiple
entries,as

each
entry

represents
a

single
publication

in
this

section
of

the
database.

F
or

m
ore

recent
updates

and
usefulsearching

capabilities,please
see

our
w

eb
site:

http://hiv-w
eb.lanl.gov/im

m
unology.

F
or

concise
listing

ofthe
bestdefined

C
T

L
epitopes,see

the
sum

m
ary

by
C

hristian
B

rander
and

B
ruce

W
alker

in
part

IV.
F

or
a

listing
of

S
IV

m
acaque

epitopes,
please

see
the

sum
m

ary
by

Todd
A

llen
and

D
avid

W
atkins.

A
.C

T
L

E
P

IT
O

P
E

TA
B

LE
S

E
ach

C
T

L
reference

has
a

six
partbasic

entry:

•
Location:

T
he

am
ino

acid
positions

ofthe
epitope

boundaries
and

the
ref-

erence
sequence

are
listed

as
given

in
the

prim
ary

publication.
F

requently,
these

positions
as

published
are

im
precise,

and
do

not
truly

correspond
to

the
num

bering
ofthe

sequence,butthey
provide

a
reasonable

guide
to

the
peptide’s

approxim
ate

location
in

the
protein.

A
lso,in

m
any

cases
the

reference
sequence

identification
w

as
notprovided,and

in
such

cases
itis

notpossible
to

use
these

num
bers

to
specify

precise
locations.

Ifyou
are

interested
in

finding
the

precise
positions

ofepitopes
you

are
studying

rel-
ative

to
the

H
X

B
2

strain,please
try

using
the

interactive
position

locatorat
our

w
eb

site:
http://hiv-w

eb.lanl.gov/N
U

M
-H

X
B

2/H
X

B
2.M

A
IN

.htm
l.

•
W

E
A

U
Location:

T
he

viralstrain
W

E
A

U
(G

enB
ank

A
ccession

N
um

ber
U

21135)
is

used
as

a
reference

strain
throughout

this
publication.

T
he

position
of

the
defined

epitope
location

on
the

sequence
of

the
W

E
A

U
protein

is
indicated.

O
bviously

W
E

A
U

m
ay

not
be

identicalto
a

given
defined

reactive
sequence,so

w
e

are
sim

ply
indicating

the
location

ofthe
aligned

positions.
T

he
W

E
A

U
num

bering
is

used
in

the
protein

m
aps

in
this

database.N
e

fin
the

W
E

A
U

cloned
sequence

has
a

fram
e

shift,but
the

n
e

f
reference

protein
sequence

w
as

com
pleted

past
the

fram
e

shift
stop

codon
for

the
purpose

ofm
apping

the
epitope

locations.

W
E

A
U

w
as

chosen
as

the
reference

clone
because

itis
one

ofthe
bestchar-

acterized
sequences

currently
available.

T
he

sequence
w

as
graciously

provided
prior

to
publication

by
G

eorge
S

haw
.

T
he

clone
w

as
obtained

from
a

co-culture
ofthis

patient’s
P

B
M

C
s,firstw

ith
norm

aldonorP
H

A
-

stim
ulated

lym
phocytes

for
14

days,and
then

w
ith

the
H

9
T-cellline

for
another

14
days.

T
he

blood
specim

en
w

as
obtained

15
days

after
the

on-
setofclinicalsym

ptom
s

ofacute
(prim

ary)infection,and
35

days
aftera

single
sexualencounter(receptive

analintercourse)w
ith

a
partnerw

hose
virus

w
as

proven
phylogenetically

to
be

responsible
for

the
transm

ission
event.

T
he

single
nucleotide

deletion
inne

fin
the

W
E

A
U

1.60
clone

is
n

o
tpresent

in
the

patient’s
uncultured

P
B

M
C

s
w

here
instead

there
is

a
“T.”

T
hus,

in
the

clone
W

E
A

U
1.60n

e
fis

disrupted,
but

in
the

patient,
the

virus
contains

an
intactne

f
gene

in
10

out
of

10
clones

analyzed
by

P
C

R
sequencing.

T
he

patient
from

w
hom

W
E

A
U

1.60
w

as
derived

is
identified

as
“P

atient
#1”

inN
E

n
g

l
J

M
e

d324:954–960,
1991

and
as

“W
E

A
U

0575”
in

S
cie

n
ce

259:1749–1754,
1993.

W
E

A
U

1.60
and

the
virus

isolate
from

w
hich

itw
as

derived
are

S
I(syncytium

-inducing)
strains.

T
he

full-length
W

E
A

U
1.60

provirus
has

been
sequenced

in
its

entirety
by

tw
o

differentlaboratories
(G

.S
haw

and
L.H

ood)
w

ith
100%

concordance.

•
E

pitope:
T

he
am

ino
acid

sequence
ofthe

epitope
ofinterestas

defined
in

the
reference,based

on
the

reference
strain

used
in

the
study

defining
the

epitope.
O

n
rare

occasions,
w

hen
only

the
epitope

location
and

not
the

actualepitope
sequence

w
as

specified
in

the
originalpublication,and

the
sequences

w
ere

num
bered

inaccurately
by

the
prim

ary
authors,

w
e

m
ay

have
m

isrepresented
the

epitope’s
am

ino
acid

sequence.
T

herefore
epitopes

that
w

ere
not

explicitly
w

ritten
out

in
the

text
in

the
prim

ary
publication,those

thatw
e

determ
ined

by
looking

up
the

reference
strain

and
the

num
bered

location,are
follow

ed
by

a
question

m
ark

in
the

table.

•
A

ntigen:
T

he
antigenic

stim
ulus

ofthe
C

T
L

response.

•
S

pecies(H
LA

):T
he

species
responding

and
H

LA
ofM

H
C

specificity
of

the
epitope.

•
R

eference:T
he

prim
ary

reference
(som

etim
es

tw
o

or
m

ore
directly

re-
lated

studies
are

included).
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F
ollow

ing
the

entry
fora

given
C

T
L

epitope
are

briefcom
m

ents
explain-

ing
the

context
in

w
hich

the
epitope

w
as

defined.
If

the
sam

e
epitope

w
as

studied
in

severallabs,each
study

is
cited

in
its

ow
n

bulleted
entry.

B
.H

IV
C

T
L

E
P

IT
O

P
E

S
S

O
R

T
E

D
B

Y
H

LA
R

E
S

T
R

IC
T

IN
G

E
LE

M
E

N
T

T
his

section
presents

tables
ofthe

epitopes
included

in
S

ection
A

thathave
know

n
H

LA
restricting

elem
ents,organized

by
the

restricting
elem

ent.
A

nchor
and

auxiliary
residues

for
H

LA
m

olecules
are

listed,
and

if
anchor

residues
w

ith
appropriate

spacing
are

evident
in

the
epitope,

they
are

em
boldened

and
underlined.

T
his

table
provides

m
inim

alinform
ation

about
the

epitopes,
and

only
the

shortestversion
ofoverlapping

epitopes;for
m

ore
inform

ation
see

the
tables

w
here

epitopes
are

organized
by

protein
location.

C
.H

IV
P

R
O

T
E

IN
E

P
IT

O
P

E
M

A
P

S

B
ecause

ofthe
increasing

num
ber

ofdefined
epitopes,only

hum
an

C
T

L
and

prim
ate

epitopes
defined

to
w

ithin
a

region
of21

am
ino

acids
or

less,w
ith

a
know

n
H

LA
specificity,are

indicated
on

the
H

IV
protein

epitope
m

aps.

T
he

location
and

H
LA

restriction
elem

ents
ofC

T
L

epitopes
are

indicated
on

protein
sequences

ofthe
W

E
A

U
clone

1.60.
T

hese
m

aps
are

m
eantto

provide
the

relative
location

of
epitopes

on
a

given
protein,

but
the

W
E

A
U

sequence
m

ay
not

actually
carry

the
epitope

of
interest,

as
it

m
ay

vary
relative

to
the

sequence
forw

hich
the

epitope
w

as
defined.

E
pitopes

are
num

bered
in

bold
on

the
m

aps;
the

m
ap

num
bering

corresponding
to

the
num

bering
of

the
epitope

sequence
alignm

ents.

D
.A

LIG
N

M
E

N
T

S

A
s

w
ith

the
m

aps,
only

hum
an

C
T

L
epitopes

defined
w

ithin
a

region
of

21
am

ino
acids

or
less,

w
ith

a
know

n
H

LA
specificity,

have
correspond- ing

alignm
ents.

F
or

each
num

bered
epitope

in
the

epitope-protein
m

aps,
an

alignm
ent

w
as

generated
from

the
protein

sequence
alignm

ents
in

the
H

IV
-1

genetic
sequence

database.
A

llepitopes
are

aligned
to

the
W

E
A

U
sequence

and
the

sequence
used

to
define

the
epitope

is
indicated

directly
above

it.
In

consensus
sequences

an
upper

case
letter

indicates
the

am
ino

acid
w

as
present

in
all

sequences,
a

low
er

case
letter

indicates
the

am
ino

acid
w

as
present

in
m

ostsequences
in

a
given

position,and
a

question
m

ark
indicates

tw
o

or
m

ore
am

ino
acids

w
ere

represented
w

ith
equalfrequency.

T
he

m
asteralignm

entfiles
from

w
hich

the
epitope

alignm
ents

w
ere

created
are

available
at

http://hiv-
w

eb.lanl.gov/A
LIG

N_
98/A

LIG
N

-IN
D

E
X

-98.htm
l.

Included
in

the
epitope

alignm
ents

are
only

those
sequences

w
hich

com
pletely

span
the

gene
of

in-
terest.

S
hort

fragm
ents

of
sequences

are
excluded.

T
he

subtype
designation

and
the

country
ofisolation

are
indicated

along
w

ith
the

com
m

on
nam

e
ofthe

sequence.

A
.
U
G
.
U
4
5
5

Subtype

C
ountry of origin (U

ganda)

C
om

m
on nam

e

T
he

alignm
ents

w
ere

m
odified

in
som

e
cases

to
optim

ize
the

alignm
entrelative

to
the

defined
epitope

and
m

inim
ize

insertions
and

deletions.
A

dash
indicates

identity
to

the
consensus

sequence,and
a

period
indicates

an
insertion

m
ade

to
m

aintain
the

alignm
ent.

S
top

codons
are

indicated
w

ith
a

$,and
fram

eshifts
by

a
#;

they
are

inserted
to

m
aintain

the
alignm

ents.
T

he
alignm

ents
included

in
the

printed
version

ofthis
database

contain
only

a
subsetofthe

sequences
that

are
aligned

in
the

im
m

unology
w

eb
site.

E
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