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H
IV

R
elative

to
H

X
B

2C
G

B
ette

T.
K

orber, 1
B

rian
T.

F
oley, 1

C
arla

L.
K

uiken,
1

S
atish

K
.

P
illai, 1

and
Joseph

G
.S

odroski 2

1
T

h
e

o
re

tica
lB

io
log

y
a

n
d

B
io

p
h

ysics,G
ro

u
p

T-1
0

,M
S

K
7

1
0

,L
o

s
A

la
m

o
s

N
a

-
tio

n
a

lL
a

b
o

ra
to

ry,L
o

s
A

la
m

o
s,N

M
8

7
5

4
5

;
2

H
o

w
a

rd
H

u
g

h
e

s
M

e
d

ica
lIn

stitu
te,C

o
lu

m
b

ia
U

n
ive

rsity,N
ew

Y
o

rk,N
Y

1
0

0
3

2

In
this

section
w

e
presenta

sim
ple

num
bering

schem
e

to
facilitate

the
iden-

tification
ofthe

position
num

ber
or

precise
location

ofinterestin
H

IV
D

N
A

or
proteins.

Inconsistentand
inaccurate

num
bering

oflocations
in

H
IV

D
N

A
and

protein
sequences

is
a

serious
problem

in
the

H
IV

literature.
T

herefore
w

e
decided

to
provide

a
practicalguide

to
help

circum
ventthese

problem
s

in
the

future,and
to

attem
ptto

bring
a

com
m

on
language

into
discussions

in
the

field.
W

e
present

a
clearly

num
bered

setofproteins,and
the

fulllength
genom

e,forH
IV

H
X

B
2,

G
enB

ank
accession

num
berK

03455.
H

IV
H

X
B

2
is

also
know

n
as:

H
X

B
c2,for

H
X

B
clone

2;H
X

B
2R

,in
the

Los
A

lam
os

H
IV

database,w
ith

the
R

forrevised,
as

itw
as

slightly
revised

relative
to

the
originalH

X
B

2
sequence;and

H
X

B
2C

G
in

G
enB

ank,
for

H
X

B
2

com
plete

genom
e.

O
ur

w
eb

site
has

an
interactive

program
to

further
facilitate

obtaining
position

num
bers

relative
to

H
X

B
2C

G
(h

ttp
://h

iv-w
e

b
.la

n
l.g

o
v/N

U
M

-H
X

B
2

/H
X

B
2

.M
A

IN
.h

tm
l).

H
X

B
2

w
as

selected
as

the
prototype,because

this
virus

is
the

m
ostcom

m
only

used
reference

strain
form

any
differentkinds

offunctionalstudies.
Im

portantly,
allofthe

envelope
structuraldata

published
to

date
translates

residue
num

bers
into

the
H

X
B

2
num

bering
schem

e.
N

ow
that

a
core

H
IV

-1
gp120

structure
is

solved
(for

review
,

see
W

yatt
et

al,
this

com
pendium

),
it

has
becom

e
ap-

parent
that

conservation
in

core
sequences,

especially
in

hydrophobic
interior

dom
ains,exists

to
preserve

sim
ilar

folding
in

gp120
variants.

A
s

the
envelope

protein
is

riddled
w

ith
insertions

and
deletions,

it
is

particularly
problem

atic
for

num
bering.

T
he

current
system

,
of

sequentially
num

bering
proteins

from
any

strain,lacks
a

com
m

on
w

ay
to

refer
to

specific
locations

in
a

protein.
W

e
propose

the
follow

ing
system

to
circum

ventthis
problem

:

1)
C

ase
of

insertion
in

sequence
relative

to
H

X
B

2C
G.U

se
residue

num
-

ber/alphabet
(e.g.,

131a,
131b,

131c,
etc.)

to
refer

to
residues

in
variable

regions
thatare

“extra”com
pared

to
w

hatH
X

B
2

has.
A

sim
ilarschem

e
has

been
used

forim
m

unoglobulin
com

plem
entarity-determ

ining
region

(C
D

R
)

loops
(see

Lucas
etal.,

J
Im

m
u

n
o

l1998161:3776–80
(1998)foran

exam
ple).

E
xam

ple:
If

the
region

under
study

isLL
L

T
R

D
G

G
S

N
R

S
E

P
E

V
E

IF
R

Pof
E

N
V

B
,gp120,

4
5

2
4

6
5

4
7

0
H

X
B

2
am

ino
acid

position
from

startofgp160
|

|
|

L
L

L
T

R
D

G
G

N
S

N
N

E
S

--E
IF

R
P

H
X

B
2

L
L

L
T

R
D

G
G

S
N

R
S

E
P

E
V

E
IF

R
P

E
N

V
B

one
could

refer
to

it
as

corresponding
to

H
X

B
2

gp160
position

num
bers

452–470
w

ith
a

tw
o

base
insertion

(465
a

=
E

and
465b

=
V

)

2)
C

ase
of

deletion
in

sequence
relative

to
H

X
B

2
.

Indicate
the

deleted
residues.

E
xam

ple:
Ifthe

region
under

study
is

LLLT
R

D
G

G
N

N
of92R

W
020.5,

4
5

2
4

6
3

H
X

B
2

am
ino

acid
position

from
startofgp120

|
|

L
L

L
T

R
D

G
G

N
S

N
N

H
X

B
2

L
L

L
T

R
D

G
G

..N
N

92R
W

020.5

one
refers

to
it

as
corresponding

to
H

X
B

2
gp160

position
num

bers
452–

463
w

ith
a

tw
o

base
deletion

at
positions

460–461.
W

e
suggest

using
the

annotation
452-463(del460-461)

to
m

ake
this

explicit.

T
he

sequentialnum
bering

relative
to

either92R
W

020.5
orE

N
V

B
could

also
be

provided
in

the
above

tw
o

exam
ples,

but
the

H
X

B
2

num
bering

should
also

be
provided

as
a

reference.

T
he

benefit
of

this
num

bering
strategy

is
that,

for
exam

ple,
aspartate

368,
w

hich
is

involved
in

C
D

4
binding,

or
gp160

368
D

,
m

eans
the

sam
e

thing
to

everyone
w

orking
on

envelope
glycoproteins,regardless

ofthe
reference

strain
they

used
in

their
particular

studies.

A
lso,

w
hen

w
orking

w
ith

a
short

functional
dom

ain,
epitope,

or
prim

er,
researchers

should
publish

the
precise

am
ino

acid
ornucleotide

string
thatthey

are
w

orking
w

ith,as
w

ellas
the

H
X

B
2

num
bered

positions,to
ensure

thatthere
is

no
confusion

(for
exam

ple,w
rite

outE
N

V
BLL

L
T

R
D

G
G

S
N

R
S

E
P

E
V

E
IF

R
P

as
w

ellas
give

the
boundary

position
num

bers).
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R
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P
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P
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L
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P
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R
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P
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R
S

L
Y

N
T

V
A

T
L

Y
C

V
H

Q
R
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S
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H
S
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Q
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Y
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G
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P
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P
R

T
L

N
A

W
V

K
V

V
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E
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S
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E
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F
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A
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G
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T
P

Q
D

L
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T
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L
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A
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E
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A
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D
R
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P
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H
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P
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P

R
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T
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P
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R
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L
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R
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T
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P
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R
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R
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P
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P
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H
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R
V
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R
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R
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R
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R

K
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G
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K
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Q
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E
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Q
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N
5
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G
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L
G

K
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P
S

Y
K

G
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G

N
F

1
6

G
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T
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P
P

E
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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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P
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